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Lighthipe,   William   W..   540. 
Licb.   John  W.,    89, 
LHommedieu,  W,  P..   1046. 

Lighting,  electric:  .  „„,.    .,„oo 

Armistice  Day  in  Washington,  1039,   •10b.;. 
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Plant   economies   resulting    from    better.   By 

C.    H.    Reeder    (Dl.    31. 

Production  costs  cut  by  better  illumination 
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Railway-system.      By  J.  H,   Kurlander    (Dl, 

lis*-  ■     ■        .     ,  , 
^Reflection   and  transmission   factors,   use   of 

the  Ulbricht   sphere   in    measuring,    B.v 
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Central-station  power  in.     By  K.   A.   Paul.v 

(D).    31. 

Coal,    automatic    substations    used    in.      Bv 

R.   J.    Wensley    (D),    529. 

Coal,    gatherings   in.      By    R.   L.    Kinrsland 

(D),    1035. 
— i — Coal,     methods     wasteful     declares     Kansas 

Industrial   Court,   419. 
iCoal,     operations    in     Kansas,     disputes    in- 
dustrial   courfs's   idea   of.      By   Charles 

Leland. 
Electrification.      future,      discussed      before 

mining   congress,    938, 
Hoist,  electrical  equipment  for.     By  Graham 

Bright.     (D),    98fi. 
^Locomotives    for    mine    service,    choice    of. 

By  H.  H.  Johnston    (D).   1135. 
^Locomotives,    trolle.v-t.vpe,    maintenance    of. 

By    Frederick    Kong,    '935. 
^Trolley   wires   at   loading  chute,   safety   cut- 
out for.     By  E.  D.  Gardner,   •25 
Minneapolis      homes,       30,(100       "already-built." 

wired  in  eight  years,  92, 
Minor.   Clark   H..    746. 
Mitchell,   L.  C,   241. 
Mdchida.    Dr.    Tatsumi,    1195 
Monel    metal    has    definite    magnetic    properties. 

By    Cliarles    W,    Burrows,    •ll.j.    com- 
ment 105. 
Montgomery.    L.    S..    •1"!47. 
Mooney.    J.    D.,    l';!)l>. 
Moore.   D.   McFarlan     '995. 
Moore,  L.  Broadus.  896. 
Mora,    E.    J,,    1145. 
Morris,    Henry  6„   995. 
Morris,    Shiras.    'laos. 
Morrow,  B.  E.,   •.■?40. 
Mnrse,   Harold   E.,    •1346. 
Morss,   Everett.    391. 
Morton,    W.   H.,    resigns   as   general    manager   of 

N.  A.   E,  C.  &  D,.    ^483 
Motor-generator      starting      6,600-voIt.      without 

compensator.        By      H.      Y.      Blodgett. 

•879. 
Motor  repair  and  maintenance: 
Armature  dipping  and  baking,   observations 

on.     By  E.  C.  Parham.   125. 
Armature  disks,  machine  for  japanning.    By 

J.   M.   Walsh.    534. 
Armature-winding  stand,   fiber  rollers  on.  do 

not  cut  motor  shafts.     By  J.  M.  Walsh, 

1131. 
-Armatures,    bar-to-bar   test    of   small,    made 

rapidly.       By    H.    I.    Michle,     •37 
Armatures.      conditions      that       should      be 

watched  when  dipping  and  baking.     By 

I.  B.   Steifel,   781. 
-Armatures    must    not    be    rolled    on    rough 

floors.    38. 
Armatures,    some    pointers    to    follow    when 

rewinding.      By  John    S.    Dean.    423. 
.Armatures  stored  in  small  space,  over  600. 

•781. 
■ 'Babbitting    motor    bearings,     correct     tem- 
peratures  must   be   held   in.      By   J.    S. 

Dean.    •831. 
Baking    coils,    armatures    and    stators.      By 

L    E.   Wood.   3T5. 
Baking     small     coils,     radiant     heater     em- 
ployed for.      By  L,  A.  Tucker.   137. 
Bars,  sparks  between  rotor  and  stator  may 

be    caused    by    loose    bars.      By    H.    S. 

Rich.   126. 
Board   for  making   quick   connections   when 

testing.      By  A.   H.  Piatt,    •178. 
^Bolts  and  nuts  must  be  kept  tight.     By  H. 

S.  Rich.   375. 
-Brush    setting    on    intcrpole   machines.      By 

Philip   G.    Bernholz,    •OSl, 
Brushes,    commutator    and    rings,    wear    of, 

lessened    by    proper    :attention.      By    H, 

S.  Rich.  76. 
Coil    ends,    bracing,    p.-events    grounding   to 

core.      By  A.  C.  Roe.   ^335. 
Coils,    64.    reconnected    from    series  to   two- 
parallel  star.      By  A.  C.  Roe.   374. 
Coil-winding    shop,    order    system    for.      E'' 

A.  C    Roe.   •66,  comment,  55, 
Commutator  bars,  cleaning.     By  A.  C.  Knc 


1030. 

Commutator   of    series   motor,    diagran 
simplify      connecting.      By      John 


Dean.    •573. 

nutators.   protecting  against  oil.   77. 

-D.C.    machines,    loop    test    determines    field 
polarity  of.     By  M.  J.   Ri.-h.   ^080. 

-Field    winding    diagram    prevents    mistake. 
By  John   S.   Dean.    ^674. 

-Induction,    remedies    for    troubles    of.      By 
H.  E.   Stafford.    ^881. 

-Induction,     trouble    resulting    from    cutting 
out  coils  in.     By  B.  R,   Debman.   '375. 

-Inspection   cuts  cost   machine-hours   80   per 
cent   regular.    "574. 

-Inspecting   motors    and    equipment.      By    H. 
S.  Rich.  573. 

-Insulating    material,    rack    holds    ten    rolls 
of.     By  A.  C.  Roe    •634. 

-Record    saves    time    in    inventory    and    as- 
signments.     By  A.  E.  Trudo,   •980. 

-•Record    sheet    for    large    plant.      By    Prank 
L.  Clarke.    'lOSl. 

-Soldering  connections,    acetylene   flame  used 
for.     By  W.  R.  Paljst.  334. 

-Stator.    stirlpping.       By    Arthur    R.    McDon- 
ald,   1080. 


Motor  repair   and   niaiiitenance    (Cont.): 

Temperature     re<-ords     reduce     operating 

troubles.     By  P.  L.  Clarke.   •377. 

Test   set  lor  repair  bench.     By  A.  C.   Roe 

•880. 

Three-phase,  simplified  connections  and  dia- 
grams   of.    'By    V.    M.    Arana,     •125. 

Troubles    which    show    up    as    beating.      By 

H.  S.  Rich,  177, 

Varnish,  selecting,  and  applying  it  to  mo- 
tors and  coils.  By  John  C.  Dolph, 
375. 

—' — Windings,  locating  faults  in  direct-current 
single-series.  By  B.  A.  Briggs  (D), 
1184. 

Motors; 

Alternating-current,     lor    main     roll     drive, 

general   specification    of    (D),   1384. 

Armature  windings,  simplified  representa- 
tion of  direct-current.  By  J.  Boiko 
ID).   ^1084. 

•Au.xiliary    drives,    mechanical    problems    in. 

By  F.  s.  Root,  •ase. 

Bearings  in  relation  to  power  factor,  econ- 
omy of  ball.     By  C.  1.  Heikes,  837. 

Brush  position,   locating  correct.     By  A.  C. 

Roe.    1079. 

Brush-shifting  motor  for  driving  draft  fan, 

automatic.      By   R.    A.  Jones    (D).    679. 

Brushes,  side  wear  uJ.     By  J.  S.  Dean    (D). 

Chart  indicates  location  and  rating  of  each 

unit.     By  Leroy  A.  Francis.   •675. 
Column_ drill,  individual  drive  adapted  to  a. 

Cyaniding  plant,   analysis  of  motor  load   in 

400-ton.     By  Frederick  Krug.   ^471 

Direct-current,    novel    starting    method    for 

By  M.  Vidmar    (Dl.   1034. 

Double  belt  drive  occupies  minimum  space. 

By  Eustace  C.  Soares.   •374. 

"Double-step."     By  A.  Stommel    (D).  1284. 

Drill    pedestal,    mounted   on,    lor   individual 

drive.    ^76. 

Drop  hammer,  individual  drive  has  advan- 
tages.   "124. 

Elevators,     alternating-current     motors     for 

high-speed.    By  J.  J.  Matson   (D).  130. 

generators,    relationship    between    eflii'ieney 

and  working  costs  of  small  ni<itoi's 
and.     By  E.  G.  Kennard   (D),  380. 

■ German  and  American  prices  for.     By  Axel 

Schmidt,   1338. 

— • — Glass  industry,  load  conditions  in.  By  G. 
W.  Fick    (D).   331. 

Grindstone  frame,  motmtin^  motor  di- 
rectly on.    ^377 

Housing  prevents  dust  collection  and  im- 
proves ventilation.  By  W.  C.  Heston, 
•780. 

Induction,    core    losses.       Bv    P,    L.    Alger 

and  R.   Eksergian    (D),   528, 

Induction,  load  test  without  special  appa- 
ratus.      By   Philip   G.    Bernholz,    1081. 

Imiuilion-nomogram.       By     B,     G.     Warner 

iDI,    H):u. 

Induction,    sets,    variable-speed.      By   C.    W. 

Kmcaid    ID).    UTH. 

Induction,    squirrel    cage    and    wound    rotor 

(D).  230. 

-Induction,  starting  an.  without  a  compen- 
sator.     By  J.  W.  Murray.    •733. 

Induction,  with  double-cage  rotor  (D).  •SI. 

— ■ — Induction,  zig-zag  leakage.  By  Laurence 
H.   A.   Parr   (D).   538. 

-Lathe,  mounted  on  brackets  on  heavy- 
duty.   ^36 

Load  is  too  great  for  motor,  how  to  de- 
termine.    By  E.  R.  Debman.  137. 

Machine  tools,   power  requirements  of.     By 

A,  G  Humphreys.   336. 

Miller,  adapted  motor  drive  provides  con- 
venient service  for.    ^433 

Milling      machine,      motor     for     individual 

drive  mounted   on.    ^53.5. 

— ■ — Mounting.  adjustable,  permits  accurate 
gears.       By    R.     P.    Kings. 


By   J. 


•1139. 
--Mounting,    on    a    wide    column 

Whitehouse.    ^377. 
-^Papcr   industry,   in.      By  H,    W,   Rogers   and 

E.  E,   Warner    (D),   131. 
—Polyphase,    selection    of.      By    Benjamin    F. 

Bailey,    'll 
-Polyphase    series,    with    brush-shifting.     Bv 

F.  Ernstein    (D).    181. 

-Pulleys,  incorrectly  rated,  cause  machine 
to  be  driven  too  fast.  By  E  R.  Deb- 
man,  375. 

-Railway,  mechanical  causes  of  flashing  on 
By  J.  K.  Stoltz    (D).   1034. 

—Reconnecting  330-volt.  three-phase,  for  440 
volts.      By   Eustace  C.   Soares,    ^533, 

—Rivet-spinning  machine,  compact  mount- 
ing for,    ^576 

—Rock  crusher  and  pulverizer,  drive  for 
small.      By  A     G.    Drury.    176 

-Slots,  write  diagrams  for  closed.  By  11.  I'. 
Whitehorn    (Dl,   885. 

—Starters  and.  mounted  overhead  on  con- 
crete ceiling.  By.  F.  W.  McGraw, 
•334. 

-Steel  mill,  insulation  for.  By  J.  L.  Ry- 
lander  (D),  1035. 

-Steel mill  main-roll  drive,  specifications  for. 
l-.'ll. 

-fiynchnmous.   for  a 
lii(.'h     (oniue. 
•|-;:!3  ■  ... 

-Terminal  hlor-k  of.  suggestion  to  bring  out 
SIX  leads  to.     By  H.  S.  Davis.   1076. 

-Textile  finishing  plants.  By  Warren  B. 
Lewis    (D).    1335. 

-Textile  industry,   in,    'Id. 

-Three-phase  laminated  steel  wedges  to 
closo  up  slots  in.    By  M.  J.  Ilg.   •478. 

-Tipped  20  degrees,  adapting  sfnndard  mo- 
tors for  operation  when.  By  Thomas 
Nal.    •933. 
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foreign      machines.      By      Herbert      L. 

Wolf.    ^436. 
Use  and  abuse   of.     By  J.  M.  Hippie    (D), 

Woodworking  industry,  motor  drive  in.    Br 

F.  H.  Penney  and  E.  L.  Bamforth  (D), 
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Mnmma.  W.  W..  590. 
-Municipal  ownership: 
California,     fight     for 

power  on  in.  336. 
California    municipal    olTicers    indorse    state 

development   of   power,   787, 

Customer  ownership  versus  (editorial),  653. 
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A.  Laing.   837. 
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^T  1.  ™«'"'s.   natural    (editorial).   1111. 
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(editorial).   809. 
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flexibility  of.      By  Edwin   O.  Edgertou, 
657.    comment.   654. 

— Public  service  companies,  of.   39. 

Munsing.    George   D..    .391, 
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Muidock,   William,    1196, 
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National    Association    of    Electrical    Contractors 
and   Dealers: 

Convention.    85     184.    •335.    638. 

Controversy     between     Pacific    Coast     and. 

-Interests   of   electrical   men    cannot   be    sec- 

tionalized    (editorial),   960. 

Labor  cost  record  system,  to  try  out    1239 

Morton    resigns     as     general     manager    of. 

Paciflo    coast    contractors    withdraw    from. 

Washington     contractor  -  dealers     withdraw 

from,   739. 
National  Electric  Light  Association: 

Better  electrical  business  campaign  lor  1032, 

Commercial    section : 

"Electrical  Salesman's  Hand- 
book." first  section  ready.  1137: 
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-Con 
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Dec. 


[ipletes. 
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Industrial  beating  courses  begin  January  4 
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Kansas      Public      Service      Section      annual 
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— ■ — New  England   Division- 
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at   Duluth,   36, 
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Power  Sales  Bureau,  industrial  heating  di- 
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again  heads.    383. 

Public      Relations     section.     387:     Women's 
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839. 

Southwestern  Geographic  Division,  Execu- 
tive Committee  meets.  386. 
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greater  participation  in,   484. 

Technical  committees; 

A    clearing    house    for    technical    infor- 
mation   (editori.il).    1110. 

Vehicle  bureau,  elected,  to  provide  hand- 
book for  electric  vehicle  salesmen. 
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Insulatinir.  reducing  the  number  of  (edi- 
torial).   1360. 

Motors,  in  large,  reauires  filtering.  277. 
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— . — -Voltage  test  on.  how  gaj>,  temperature, 
etc..    ^939. 
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comment.    130!). 
Periodicals,  practical  chcck-np  on  use  of,   ^1033, 
Perkins.   John   A..    1040. 
Phase   sequence   in    thne-phase    circuits,    testing 

for.       By    Henry    J.    Blakeslee.     •177, 
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torial),  1310. 

Wood.    110-kw.    transmission    line    on.      By 

L.  J.  Moore.   'eiS. 
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Pope,   Ralph  Wainwright,   •758, 

I'orter,   Henry  Hohart,   'lOS,   190. 
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Power  factor: 
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■ Improving   load,    by  premium   and   penalty. 

By  Lyndon  R.  Wilson.    •467,  comment, 
455. 

Kilovolt-amperes.      base      demand     on.      By 

F.  V.   Gallaugher,    1076, 

Rates,  in  electric  power,     B>-  H.  W.  Meyer. 

•576. 

Studies    of,     fundamentals     in     (editorial). 

861, 

Power  requirements  in  the  Pittsburgh  district. 
By  Joseph  McKinley    (Dl.    '31. 

Pratt,  John  L,.  90, 

Precipitation,  electrical:  electrical  cleaning  of 
blast-furnace  gases.  By  N.  H,  Gil- 
iert    (D).   .579. 

Precipitation  of  suspended  particleij  in  gases 
(D),   381. 

Price.  F.  W..   846. 

Price  inflation,  secondary,  received  with  alarm 
by  utility  operators.   1087. 

Public  Relations  and  Service: 

Advertismg,     central-station-company,     often 

too    dignified — the    reason     (editorial). 
53, 

Advertise  service,   one  way  to.    ^79. 

— ' — Advertising  the  desire  to  serve,  some  ad- 
vantages of.      By  O,  R,  Toman,  638. 

Appliances,   electrical  men  themselves   must 

use.    'loss. 

Arbitrary  methods   shake    public  confidence 

(editorial),   353. 

Association,   the  need  for  closer.    1083. 

Attack    on    public    utilities,     an     insidious 

form  of    (editorial).  3. 

Bank  advertising,  suggestion  tor.   •1083, 

Bills,  personal  contact  with  customers  re- 
duces complamts  of   high.    ^1333. 

Carolma    company    goes    the    limit    to    g:ive 

service.    940. 

Oedit  methods,  courteous,  bring  invest- 
ment in  stock.  1334. 

Citizens,  city  officials  and  utility  men  meet 

and  talk  things  over,  477. 

Commercial    oflice,    meeting    the    public    in 

the,  378. 

Consumer    or    customer:    a    little    matter   of 

a  word    (editorial).    811. 

Customer,  what  does  the,  think?  (edi- 
torial),  353. 

Desire  to  serve,   emphasize  the.     By  O    It. 

Toman,   830. 

Duties     and     opportunities,      some     utility 

(William  C,  Lounsbury).   •933. 

Factors  in  bettering,  important.  378. 

— ■ — Georgia  Railway  &  Power  Company  spreads 
industrial   mformation   nationally,    677. 

Good,  are  like  good  health   (editorial),  759. 

Good    citizenship    and    the    public    utilities. 

Good    will    as    important    as    good    service 

(editorial)      1358, 

Holidays,  the  utility's  opportunity  in  ob- 
serving  national.    •1283. 

Kilowatt  hour,    put    it    in    its    place     (edi- 
torial), 603. 
'Knowledge  of  conditions  makes   lor  under- 
standing  (D).  5. 

Local  industries  featured  by  electric  util- 
ity,   •1033. 

Narragansctt   customers   will   get  heneflt  of 

refund  by  coal   dealer.   787. 

Nebraska  city  finds  a  way  out    (editorial). 

^Newspaper    cites    utility's    preparedness    in 

strike  warning.    Arkansas.    934. 

^Newspaper  tells   of   utility's   importance   to 

city's  affairs,    •11,33. 

Personal  contact  makes  for  better,   179. 

ttsfleld    electric     service,     prize     emblem 
features,   •S34. 
-Public    utility    from    the    customer's    view- 
point, the,     B>-  Bert  H,  Peck.  764. 
-Right  impressions  of  the  company,   starting 

new   customers    off   with.    1382. 
-Rocky   Mountain   eominitti-e   on   public  util- 
ity  information    formed,    993. 
-Service    department     affords    an    important 
contact   with  public.      By  S.   B.   Hood. 

-Service  department   replaces  former  trouble 

department,    329, 
-Scrvicq.    greater,    develops    public    relations 

into  friendship,   1013,  comment.   1009. 
-Service,      the      friend  -  winning     power      of 

thoughtful — an     example      (editorial). 

-Small-community  advertising'  for  utilities 
to  be  studied.  233. 

-Small  courtesies  that  count  with  most 
people,    it's    the    (editorial).    1309. 

-Southern  California  Edison's  "greater  serv- 
ice" policy,  development  of.  527. 

-Sprinpfield  (Mass.)  company  features  local 
Industries,   ^30. 

•Tndloatos  inustrated  articles 


Public  Relations  and  Service    (Cent.): 

State    information    committee    idea   as   con 

ceived  by  Insull  growing.  741. 
Teaching  the  employee  to  be  the  company 

By  J.  F.  Owens.  367.  comment.  354. 
This    imblic    that    we    talk    about— -anothei 

view    (editorial).    301. 
^Three  essential   points  for  the  public  serv 

ice  industry.  228. 
^Traffic  count    for   information   of   neig-hbor 

merchants.   734. 

Training  in.  intensive   (editorial).  355. 

Trout  planted  by  one  central  station.  350.- 

000  baby.    ^1082. 
■     Utilities    just    groups   of    thrifty    neighbors, 

•983, 
Utilities    underwrite    clever   essays    on    pub- 
lic service  subjects.    ^734. 
'Window    feature,    contrast    of   old   and   new 

makes   interesting,    •783. 
Women's  public  information   committee  ap- 
pointees.   1090. 
Pumps  and  Pumping: 

By  L.  P.  Adams  and  R.  A.  Jones  (D).  381. 

Control  which  assures  water  supply.    By  W. 

A.   Harris.    '124. 
Minden    station    for    the    Ems-Weser   Canal. 

K.  Steinner    (D),    131. 
Rotary     plungers     on,     reduce    maintenance 

costs.    ^123. 
Public   works,    department    of.    Postmaster   Hays 

indorses  proposed,   1088. 
Puget    Sound   Power   &   Light    to    supply  energy 

in    Wenatchee   VaUey.    988. 
Push  buttons  on  grinders,  high  mounting  saves. 

636. 
Putnam,   W.  R.,    •sg. 


Radio : 

^Airplane  "(5oliath,"  equipment  of 

Airplane    use,    for — indirect    excitation    ap- 
paratus— U      By  M.  Bernard    (D).  81. 

Army,    development    during    the    war.       By 

A.  G.  T.  Cusins    (D).  1185. 

^Bills,  House  passes.  83. 

:;arborundum     and    its    rectification    effect. 

By  H.  M.  Dawset  (D),  1234. 
:;arrier   current,    first    demonstration    of.    to 

railroad  men.  1141. 
IJompanies    o.     four    nations    unite    to    im- 
prove se.-vice,   840. 
!^onsolidation      brings      important      patents 

under  one  control,   534. 
^Consolidation  of  interests  under  way.  484. 
"^      -ent    suppression    by    means    of    parallel 
resonance.     By  H.  G.  Cordes   (D),  630, 
-Direction-finder,    a   new.      By  G.   M.   Wright 

and  S.  B.  Smith   (D),  237. 
-Direction    finding    by.      By    J.    J.    Bennett 

(D),  836, 
-Disturbances     from,     outfits.       By     G.     M. 

Gadsby.    71. 
-Electromagnetic   waves,    effect    of   Heaviside 
l.irger    on    apparent    direction    of.      By 
T.  L.  Eckersley   (D).  33. 
-Electron    tube,    a  new,    the  magnetron    (edi- 


istics  of.     By  w,  C,  White  (D).  331. 

—Fog  signal  and  radio  direction  finder  sys- 
tem.  434. 

-French  school  for.  organization  and  equip- 
ment   (D).   1234. 

-Germany  and  Austria,  recent  progress  in. 
By  Dr.  Eugen  Nesper    ID).  32. 

--Germany:  transatlantic  station  at  Eilvese. 
By  J.  Linke   (D).  936. 

-High-frequency  machine  of  greater  specific 
power  and  higher  efficiency.  By  Mar- 
ius  Latour    (D).  680. 

—Interference,  to  ask  regulation  of.  1136. 

-tinterplanetary  communication.  By  Nikola 
Tesla.  630. 

—Maritime,  service  in  France.  By  J.  Brun 
(D),  836. 

—Navigation  problems.  appUeation  to.  By 
Rear  Admiral  W.  H.  G.  Bullard  (D). 
131. 

—Oscillations  in  three  coupled  electric  cir- 
cuits.    By  L.  C.  Jackson    (D),  381. 

—Patents  relating  to.  digest  of.  By  John  B. 
Brady    (D).  579. 

—Poles  for  radio  antennas,  reinforced  con- 
crete.     By   J.   Leroy    (D).   836 

— Poulsen  arc  improvements.  By  P.  O. 
Pederscn   (D).  81. 

—Power  stations  and  substations^  communica- 
tions   between.    1378. 

— Propairation  of  electro-magnetic  waves  and 
conditions  of  the  atmosphere,  relation 
between.     By  S.  Wiedenhoff   (D).  1336. 

—Regulation,  conference  held  on  interna 
tion.al,   loss. 

-Radioteli-graphy 

Dutch  East  Indies  stations    (D),  1286. 

French,    between    and    from    airplanes 

III.     reception.       By    M.    Bernard 

(D).  430. 

(Jenerators   for.      By  K.   Schmidt    (D). 

785. 
Modulator    tube    operation    in.      By    E 

S.    Purington    (D).    1286. 
Nauen   and   Togoland — a   tragedy.      By 

R.  Roschcr   (D).  33. 
Negative    resistance    device    for.       By 

John  Scott-Tag^art    (D).   •1185. 
Rapid,  tests  and  experiences  with.     By 

P.  Bahneitz   (D).  479. 
Reception  of  signals  by  sense  of  taste. 
Bv   Alfred    N.   Goldsmith    and   Ed- 
ward T.  Dickey  (D),  131. 

-Radio  Telephony: 

National  government  to  back.  435. 
Survey  of.     By  R.  L.  Smith-Rose   (Dl. 
281,    (D),   381, 
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Radio    (Cont.l  ; 

Service     problems,     hovv      they     havt 

solved.      By  C.   H.  Mueller,   370. 
Service     problems,     utilities     can     profitably 

familiarize  themselves  with.     By  H.  B. 

Richmond.   519. 
^Station    at    Leafleld.    Oxiordshirc.    Imperial 

By  E.  H.  Shaughnessy  (D),  !>79. 
Thermionic     values,      testing.        By      H.     J 

Lucsa    (D).   88(i. 
Thunderstorms,     anticipating.        By     H.     W. 

Secor   (D).  4.30. 
Transition    period    in    radio    communication 

By  A.   J.   Van   Dyck    (U)    385. 
Triode.     low-frequency    voU_affe     fact( 

oscillating'.      By  M; 
United    States    amateurs    send    messa, 

Scotland.    1^40. 

Uses  little  considered,  some    i  editorial) 

Vacuum     tube,     dry     cell.       By     Harry 

Ryder    (D).    1330. 
Vacuum    tubes,    home-made.      TJy    H.    Ya^ 

(D).    52!>. 
Valve,    kink   in    the   characteristio   of   a   soft 

three-electrode.       By    B.    Hod^soii    a^ni 

L.  S.  Palmer   (D).  630. 
-Valves     rectifvin?    properties    iiS    three-ele* 

trode.      By  L.  J.  PalnK 

Western    power  companies. 

World's    greatest    station 

•336.    'One.   987. 
World's    radio    facilities 

ing'  of.   planned.   79*3 . 
Rae.    Robert   E.,   00. 
Rae.    Robert.    E..    1346. 
Railroad    rates,     lower,     appear    to     oe    foregone 

conclusion.    1289. 
Railroad  strike    (see  Labor)  : 
Railroad  terminal  problems,  help  solve  the   (edi- 
torial). 759. 
Railways,   electric: 
Austria,    mam-road    electrification    in.      By 

C.  Walch   (D).  131. 

Berlin,  situation    (Dl.   1134. 

Brazil,  electrification.   *921. 

— —Canada,     hydro    radial    scheme    gets    severe 

jolt.   384. 
Car    unloaders.    electrically    operated    grain. 

By  R.  T.  Kintzing   (D).  331. 
Dutch    electrification,    direct    current   recom- 
mended for.  609. 

Edinburgh  electrification    (Di.   23('. 

Electrification,     fundamentals     of     rational. 

By  (Jeorge  R.  Henderson   (D)    281. 
Electric   traction    proposed    ^oi    eleven    rail- 
roads  (D).  1184. 

England,  electrifi.-ation  .n    IDI.   i233. 

European   electrification.      By  J.    V     Dobson 

and  F.  E.  Wynne   (D).  182. 
Freight    transportation    on    street-car    lines. 

stimulating.      By   R.    Wolff    (Dl     1185. 
— — French  eleftrification    (Dl     381. 
Hambtu'g  elevated  railroad,  ten  years  opera- 
tion   of.       By    Dr.     I      W.    Mattersdorft 

(D).   1285. 
Heating  cars,   electric  steam   generators   for. 

By  Frank  Thornton.  Jr..   621. 
Italian,    electrification    progress.      Bv    G.    B 

Santi    (Dl.   ins.">. 

Japanese,   electrification  of.    1318. 

Jug"oslavia.       general       elet-trific.ation.         By 

M.   Dimitriievic    (D).   81. 
Lackawanna     RnilrnatI     electrification     bids 

rejected.  283. 
La,  kawanna    Railroad    ag.ain    asks   for  elec- 
trification bids    l';4i  . 
Locomotive,   characteristics  of  electric.     By 

N.  W.  Storer    (Dl.   31. 
-Locomotive.    remnvniEr   rcsi; 

action    of    rotating    p.-i 

alternating-current . 

(D).   31. 
— ■ — Locomotives  for  Gnthard.    i 

By  S.  Pahin    (D).  528. 
Locomotives    for    Silesian    Mountains,    new 

elootric     passenger.     By     (Loewentrant 

(D).    736. 
Locomotives,     battery.     By     James     Dalziel 

(D).   381. 
Locomotives  of  Swiss  Federal  Railways,  the 

■  IB-Bl"    express.      By   W     Liitni    (D). 

835. 
^Locomotives,    possible   development   ot    ele/?- 

tric  mainline.     By  E.   Seefehlner    (D). 

•479. 
Modern    33hp.    tramway   motor,    making   a. 

out  of  an  old  20-hp.  motor.     By  J.  V. 

Balsev    (D).    784. 
Monorail    traction    system,    highspeed.      By 

M.  Mahl    (D).  11S4. 
Motors     for     street     railwa.vs,     branch     line 

roads     and    main     roads,     standardizinsi 

output  of.     By  A.  Wichcrt    (D>.  281. 
Motors,   inductive  starter   for  direct-current. 

By  A.  Givelet    (D).   '.578. 
New    York,    municipal    ownershii>    proposed 

for.  743 
Northern   Ontario   electrification,    to  investi- 
gate.   1292. 
Novelties     for    street,     important.       By     F. 

H.irtmnnn     (D).    130 
Panlista.  electrification   at   3.000  volts    (D>. 

80. 
—  — Pantogr:ti)hs   and  overhead-line  construction 

of     clc.-tric     main     roads.       By     P      L.- 

Boucher    (D)     tiSll. 

Rail  joints,    arc  welded    (Dl.   1135. 

Review    of   electric    traction.      By   Frank    J 

Spramie   (D)   836. 

-Rolling  stock,  scientific  fundnmentals  in  (be 

'   licm   of.     By  Dr.   E.  Seefehlner    (Dl 

Ch.. 


ce  and  mas^ 
on  Austrian 
G.      Markt. 

single-phase. 


R.iilways.    electric    (Cont.l: 

Substation  experience  on  the  Aurora.  El- 
gin and  Chicago  Railroad.  By  S.  E. 
Johnson   (D)   330. 

Substations,    efficiency    and    operating    tests 

on  the  North  Shore  automatic.  By 
Cassius   M.   Davis    (D).   330. 

Switzerland    (D),    885. 

Switzerland,  electrification  of   (D).  1085. 

Switzerland.    Giomico   substation   of  federal 

railways.     By  C.  Cohen    (D).  885. 

Switzerland;  St.  Gothard  line  electrifica- 
tion.    By  Hans  W.  Schuler   (D).  231 

Swe<U'n:      operating     results     on     electrified 

Riksgransen    road.       By    E.    Wirt     (Dl 


-Tra 


935 


By 


Fiiidei-. 


80. 
Bubstaii 


.     automatic,     operation     oi 
North    Shore    &    Milw.auke 
Charles  H    .Tones   (D).  381 
Slibstatione.     eharwrinir.     from     25     to     60 
cycles.     By  G.  C.  Heekcr   (D).  1335. 


■kless     trolley     buses 
(D).   182. 

Trackless    trolley     nstallation.    pioneer    (D). 

281. 

Trackless  trolleys  .nstead  ol  street  rail- 
ways.    By  M.  Schiemann    (Dl.   1285. 

Trackless     trolley     tested     at     Schenectad.v 

IDI,    182. 

Train        ntrol.    automatic   safety    apparatus 

for.     By  M.  Gouineau    (Dl.  886. 

Trolley    freight    and   motor-tru«k   customer- 

(D).    3,30. 

Valtellina  railway,  Leno  to  Milan,  new  ad- 
dition to.  By  G.  Huldschincr  (Di 
230. 

Ranch,  electric  service  on  the  western  ledi 
torial).  355. 

R.indolph.   Epes,  540. 

Rates: 

Attleboro  company  reduces.  136. 

Base  and  just  compensation,  relation  be- 
tween  r.-   e.    239. 

Basis    of.    to    .)e    charged    electric   light    and 

power  companies  for  energy   from   irri- 
gation  district.    638. 

^Boston  Edison  hearings  to  be  resumed  Dec. 

5.   940. 

Cases,  period  of  repose  in.  By  H.  C,  Hop- 
son.    620. 

City  cannot  enjoin  rates  specified  in  sched- 
ule filed  with  commission.   805. 

City  commissioner's   prohibition   of   increase 

overruled.    1194. 

Coal   clause   in    contracts,    analysis   of   effect 

of       By  Franklin  P.  Wood  and  Eugene 
Weber.    '1317.    comment.    1311. 

Contract      prohibiting     change     of.     invalid. 

895 

Contract    with    municipality    not    abrogated 

because  commission  increases.  438. 

Costs,    generating,    have    increased    100    to 

175    per    cent    since    1914.      By    P.    M 
Lincoln.    '457.   comment.   454. 

Court  will  set   aside  rates  fixed  by  munici- 

palit.v  onlv  when  they  are  clearly  con- 
fiscatory.  745. 

Da.vton  company  to  lower  industrial,  vol- 
untarily.  1188 

Differences,  graphic  explanation  of.   •1231. 

Disi  rimmation   involved  in  special  contract. 

794. 

Distance  factor  as  affecting.  745. 

EnciKv  and  sen-ice  for  electrical.     By  F.  W. 

C     Bailey    ID).    1035. 

Federal  court  issues  restraining  order  per- 
mitting increased  rates  temporarily. 
1044 

Fixing   utility    on   basis   proportioned    upon 

.list  of  oil.  189. 

Fr.-iiichise  contract  rates,  control  of.  944. 

Hartford  company  plans  reduction  in  do- 
mestic. J.an.  1.  1139. 

Hartford    company    will    change    new    rates 

after  year  if   people   wish.   1341. 

Hauling  coal  to  central  station,  rates  re- 
duced. 1044. 

Hearing,     increase    of    rates    without    full. 

944. 

Increase    denied.    339. 

Incre:ise  permitted  to  improve  service.  794. 

Increased,  granted  by  commission  in  pref- 
erence to  fuel  clause.  288. 

Increasing,  on  which  consumers  have  based 

incompleted  operations.  487. 

Indiana    communities    ask    commission    lor 

decreased    utility     rates.     632. 

Indianapolis,    simplified  schedule  for,    186. 

"Just  and  reasonable."  389. 

.Tnstification  for  fixing  future.  288. 

K;msas.   procedure  in.   794. 

Kva.    rather   than    kw.    demand    favond    as 

rate-making  basis.  137. 

Lighting,  bars  increase  in.  1194. 

Massachtisetts  rate  and  capitalization  hear- 
ings postponed  until  fall.  337 

Municipality  has  no  right  to  appeal  against 

rales  bv  which  it  is  not  affected,   l'J94. 

Municip-il-plant.    99  1. 

Nevada  courts  refuse  to  refview  commis- 
sion   order    making    rates   retrogressive. 

Off  licak  power,  approved.  1245. 

Ohio  companies  reduce,   voluntarily.   788. 

Permanent  return,   a   fair,  not   a   lluctuatint: 

one.  the  best.  1.39. 
Power-factor    rate    schedule,    merchandising 

not    technical,    viewpoint    must    in-evaii 

in    (editorial).    503, 
Power,     power    factor    in    electric.      By    H. 

W.  Mayer.    •!>26. 
Power    to    fix,    not    affected    by    injunction. 

339. 
ProvidcMco    company    coingr     after    off-peak 

load.    134' 
Reasonableness    of.    and    vslue    of    service. 

904. 
Reproduction     cost     during     1919-1921     not 

rcasnn.ible  rain  base.  389. 
Return,   what  constitutes  a  reasonail         Hy 

W.    n.    Bnhling.    261 
Reward   for  efficient   management,    1344, 

•Indicates  niil.str.iled  articles 


Rates    (Cont.)  : 

Right   of   commission    to   intervene      in  suit 

denied  because  of  previous  federal 
action.     39. 

Schedules    less    technical,    make    (editorial). 

254. 

Segregation    of    localities   into    group    units 

in    fixing.    139. 

Service,  interrelation  of  good,  and  ade- 
quate rates.  944. 

Should    meet    higher    production    costs.      By 

P.  M.  Lincoln,   ♦607,   comment,  604. 

Spencer's     17-cent     electric,     unchanged    by 

commission    finding.    189. 

Statutory,    effort   of   nullllylng.    1245. 

Southern    Power  Conipan.v    siranted    increase 

with  standard  schedule.   334. 

Taxes,    coal   and  wages,   how  nearly  electric 

rates  kept  pace  with.   •1241. 

Taxes,    effect    of    increased,    on    (editorial). 

6.53 

Temporaty.  may  be  ordered  pending  in- 
vestigation,  638. 

Tentative  increase,  with  pro\lsion  for  re- 
funding excess  to  customers  is  con- 
demned.  794. 

Uniform,   compulsory,    1194. 

Unjust,     protection    of     customers     against. 

1344. 

Utah  supreme  court  upholds  commission  in 

power  rate  decision.  1338. 

-Utility,  cannot  be  slashed,  explains  In- 
diana   commission.     1087. 
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Ground-return    circuits,    attempt    in    Illinois 

to  justify,   937. 

^Long-distance  oratory,  a  triumph  for  (edi- 
torial).   lOBO, 

^Long-distance,    recent   advances.      By   Frank 

B.  Jewell    (D),    1085. 

^^— tLoud-speaking     equipment,     population     of 

U.  S.  as.sembled  could  hear  one  speaker 

with.    '156. 
^Loud-speaking,   and  signals  assist  in  power- 
house    operation.       By     R.    C.     Denny, 

•1077. 
New  York-Chicago  cable  equivalent  of  eight 

open-wire  pole  lines.   S.508. 
— ' — ^New    York    Company,     valuation     property 

under  way.  1242. 
Receivers,    magneto-mechanical    systems    ap- 

pUed   to.      By  R.   L.    Wegel    (D).   1035. 

Service    (D).   630. 

^Telephone,    new    experiments    with.      By   A. 

Nasarischwily    (D).   986. 
Temperature : 
— — Copper  and   its  important  industrial   alloys. 

thermal   expansion   of.      By  Peter    Hid- 

nert    (D).  32. 
-White-metal    bearing    alloys,    properties    at 

elevated     temperatures.       By     John     R. 

Weeman,    Jr,,    and    R,    W.    Woodward 

(D).    32. 
Templin.   Walter  W..    '341. 
Tenney  &  Co.,  Charles  H. 

,Business    on    the    increase.    428. 

Service  convention,  public  relations  occupy. 

790. 
Textile  industry  in  the  South.     By  John   Gelzer 

(D).    1286. 
Thermal    (see  Temperature) 
Thermopile,     portable     vacuum.        By     W.     W 

Coblcntz    (D),  936. 
Thomas.  George  W.,   'Sgi. 
Thompson,    H.    G..    '90. 
Time.    Hashing: 
A     new     opportutiity — the     central     station 

to    flash   correct   time    (editorial).   255. 
Impracticable,      dimming     lights     to      flash 

time.      By  F.   M     Klauber.    1076. 
Objections   to.   serious.     By  L.   M.  Klauber. 

469. 
Tindall,   W.  L..   1145. 
Tippy,   Chahrles  W„    •140. 
Torchio,  Philip,   488.   1045, 
Towers,     steel,     formulas    for    bending.       By     A 

Heinemeyer    (D),    630. 
Towiie,   Charles  L..    141. 

Trade    association     idea.     Department     of    Com- 
merce Champions.    1037. 
Trade   Association    legal    powers,    government    to 

make  clear,  1187. 
Trade,    Domestic     (See    also    Business), 

Appliances,  heating,   1347, 

Armored    conductor.    1197. 

Basic    conditions    .show    betterment,    1047. 

Batteries,    dry-cell.    1347. 

Birmingham  district.   93. 

Br.-iss,    797. 

Building,    591.    797,    947,    1197,    1248. 

Business   conditions,    242. 

Cable.   343. 
Carbons.    1348. 

slmas-trce    lighting    sets.    1098. 
CJollections,  290,    898.   997.    1147.    1248, 

nrtuit.    192,   043,  899.   1048.   1347, 
Conduit    bodies,    .393, 
Copper    520,   797,   899,    1398, 

in.   642. 
_    .    .i-arms.  490. 
-Pans,   143    291,  490,  491.   ."iOl.   1348. 
-Fans,   ciiling.   041. 
-Farm-lighting   sets.    1248.    1298. 
-Fittings,   malleable  .947. 
-Freight     and    Interest    cut     will     react     on 

electrical    industry,    1098. 


-Furnace,   electric,  641, 

-Generators.   1347. 

-Hand-to-mouth  buying   giving  way   to   near 

future  purchases,   847, 
-Hardware      association      recommends     price 

cuts  to   pre-war   levels.   898, 
-Heaters.    591.     ' 
Holiday  trade,  good,  expected,  998. 
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—Insulation.   798 

—Insulators,    porcel 

-Irons.  343. 

-Lamps.    342.    490. 

-Lamps,     gas-filled.     748. 

-Lighting    fixtures.    643.    847. 

—Lightning  arresters,  41. 

—Loom.  491. 

—Manufactures,      electrical:     production 

1919.    1914    and    1909.    p.    191. 
-Metal     market     situation      (see     Trade     and 

Market    department   in    every    issue). 
-Meters,    441. 
-Motor-driven     devices:     cases     to     be     more 

fully  marked.  393. 
-Motors,    191.    442,    848,    1048.    1146,    1197, 

1338. 
-Ohio     manufacturers     on     belter     working 

schedule.    143. 
-Outlet   boxes.    899. 
—Pacific   Coast   business.    541. 
—Plug     and     receptacle,     one-design     lighting 

fixture     91     342 
-Pole-line    hardware,    43,    193,    1198. 
-Poles,    242,    490,    899.    1097,    1146,    1198. 

1348. 
-Porcelain   production   figures.   143. 
-Power    apparatus,    393, 
-Production    return    shown    In   underwriters' 
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Radio,    92. 

-Ranges,    electric.    690. 

Sales     and     credit     departments,     more    Co* 

operation  needed.  848. 

Schedule  material.  393.   997.   1297. 

Sheet,    electrical,     541,    641,    798,     1097. 

Steel.    143.    441.    748. 

Switch  box  section  A.  M.   E.  S.,   143. 

Telephone  line  material.  1297. 

Towers,   steel.   899. 

— — To.vs.    electrical,    1348. 

Transformers.   1297. 

Turbines.    1347. 

Ventilating  equipment.   143. 

Washing   machines.   41.    '591.    1197. 

Wire.    342.    1147. 

Wire.  bare.  641. 

— — ^Wire,    copper,    53. 

^Wire.    insuJated.   491.   641.    749,   1146. 

Wire,    rubber-covered.    691. 

Wire,    weatherproof.    142. 

Trade.   Foreign : 

America's  onportunily  in   the  world's  trade 

(editorial).    807. 

Appliance      imports      attracting      attention. 

foreign    heating.    1047. 

Battery  exports.    '797. 

Brazil,    electrical    exports    to.    748. 

British:     virtual     tariff    bill    passes    House 

of   Commons,    393. 

Canada.   92,   442. 

Credits,    export,    1146. 

Control,  devices.  Spain  best  1920  cus- 
tomer,  *1047. 

English  electrical  industry  hoping  to  in- 
crease  exports  to  Canada.    997. 

^Electrical     export     trade,     preparations     to 

promote,   384, 

Export  classification,   new  electrical,   1342. 

Export  classification,  revision  and  exten- 
sion.   1198. 

Exports,     electrical.     May,     41.     June     242, 

July,  491.  August,  691.  September. 
898,    October.    1097.    November,    1347, 

Foreign     exchange     stabilization     necessary, 

says   Governor   Harding,    1289. 

Foreign      export,      rail      electrification      and 

water-power  figures  being  compiled, 
1248, 

Generator  exports   for  1920,   p.  541, 

Germany,    41.    543, 

Hoover   discusses    our   need    for.    137. 

Italy,      export      possibilities      for     electrical 

products  in.  By  Henry  L.  Geissel, 
370. 

Lamps,    carbon,    exports    1921.    749. 

Meters.  1920.  p.  392. 

Straits  Settlements   as  an  electrical  market. 

143. 

.Switch   exports   in    1920.    •847. 

Tax  law.  new,   woald  exempt  foreign  trade 

income.   542. 

Telephones.  393. 

-Transformer  exports   1920.   p.    ^441. 

Vanderlip  proposes  plan  for  American  re- 
building   of     European    industries. 

Wiring-device   exports.    1920.    •690. 

Transformers: 

Air-insulated,    for  very   high    voltages.      By 

Dr.   W.   Hess    (D),    429. 

Anniversary    recalls    development.       By    W. 

S.  Moody,    '1018,   correction.    1174. 

^Auto  .  have  copper  capacity  of  50,000-kva.. 

Coils,     local     repair     possible.       By     E,     O. 

Slaybaugh,   •73. 

Current,      By  Kiyoshi  Takatsu    (D).  630, 

Current,   for  relay  operation,   advantages  of 

three.     By  V,  H.  Todd.  ^522. 
Delta-connected     current     division     in.       By 

Willinm    L.    Cone.    "323. 
Heavy,   channel   iron   used   to   support.      By 

S.  P.  New,    '1329. 
Instrument,    connections    sliould   have    been 

different.     By  R.  H.   N.  Lockyer.   •672. 
— ■ — Losses,    cutting    no-loa^l.    in    rural    systems. 

By  T.  Holmgren    (D).   1233. 
Mlllion-volt.     with     bushing     19     ft.     long. 

•766. 
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Transformers    (Cont): 

10.000-kva.  self-cooled.    "862. 

^Pressure  vise  in.  abnormal,  and  its  remedy 

By    R,  Torikai    (D),    1233. 
Quench-,     resonator,     dissonator    and.       By 

G.   Benlschke    (D).   478. 
Radiator.    American.      By    A.    Palme    (D). 

Reconnecting,     for    a    higher    voltage.      By 

C.    R.    Reid.    ^421. 

Records,   complete.     By   H.  Michener.    •623. 

Self-cooled,    emergency    operation    of.    1081 

60,000-kva.  built   by   Germans.    •416. 

230.000-volt,     features    available    for    first 

time.       By    Walter    M.    Dann.     'loeS, 

comment,    lOHl. 

Watching,  service.    By  F.  W.  Randall.  ^135. 

Transmission 

Attenuation    of    Une    current    essential    for 

radiation.      By  A.   Press.    1276. 
Cablet,      connecting      overhead      circuits     to 

underground.      By  A.  Palme,    1229. 
Circle  diagrams   for.     Bv  R.   D.  Evans   and 

H.  K.  Sels    (D).   1335 

Cost  of  construction,   estimated,    123. 

Duqu'esne  Power  Company.     By  E.  C.  Stone 

(Dl,    80. 
'Electrical,    versus   coal    transportation.      By 

Harold    W.    Smith    (D).    885. 

5.000-volt    limit    again    (editorial).    960. 

^France,    high-tension    prpiects    for    electrifi- 
cation    of.       By     C.     Duval     and     C. 

Lavanchy     (D).    80. 
Ground    currents,    distribution    of.      By    R. 

Riidenberg    (D),    784. 
Increasing  rehability  of  energy  supply.     By 

W.    A.    Forbu.sh,    '1178. 
Inductance    and    self-inductance   of    straight 

transmission     line     with     earth    return 

and     the    potential    difference    on    the 

earth   surface    (D),   578. 
Interconnection ; 

Advantages  and  disadvantages  com- 
pared,  338. 

Eastern  Massachusetts,  successful  in. 
By  Q.  L.  Sargent.  ^216.  com- 
ment.   204. 

Italy,  affords  great  benefits  in,   •lig. 

Southern,  relieves  power  shortage  in 
the  Carolinas,  890,  comment,  859, 

West      Penn      Power      Company      and 
Monongahela    Power    &    Railway. 
1238. 
Kelvin's     law     and     the     determination     of 

economical    type    of    transmission    Une. 

By    E.    S.    Thayer.    1126.      By    L.    J. 

Moore,   1126. 
Kentucky  coal   mines,   new   system  to  serve 

western.   1293. 
lane  calculation    without    charts   or   tables. 

quick.       By     Austin     Burt.     417.     com- 
ment. 405.  correction.  671. 
^Line    data,    possible   errors    through    use   of. 

By   E.   P.   Peck.    1277. 
Line    loss    and    drop    problems.    simplif\-ing. 

By  H.  P.  Seelye.   ^1266. 
-Line-loss     expense,     determination     of.       By 

P.  O.  Re.vneau  and  H.  P.  Seelye.   ^771. 
Loop,     with     radial     feeders     where     service 

continirity  in   paramount.    *206. 

^Manitoba,    power  extensions   in    (D),    1035, 

110-kv.     line    on     wood    poles.      By    L,    J, 

Moore.    •612, 
120.000-volt    trunk    lines    in    Prance. 

Paul   Meyer    (D),    1335, 
— . — 1,000.000     volt.s     line     characteristica     at. 

ascertained,    ,583,    comment,    604, 
^Pacific    Gas    S»    Electric    line    will    operate 

eventually  at  220.000  volts.   •1162. 
^-•—-Pennsylvania*     network     in.     would     greatly 

benefit    industries.    969. 
Power,     sheet     holds     complete     record     of. 

By   G.  A,  Her,   ^423, 
Protection     against    earths.      By    A.     Roth 

(D),  629. 
Radiator   from,   lines.      By   John    R-  Corson 

(D).    1035. 
Reactance-s.    application    to    lai^e    sy^ems. 

By  W.  A.  Coates    (D).   1084. 
Rural   lines,   economy   of  250-ft.   spans   for. 

174. 
Span    of    overhead    lines,    greatest    possible. 

By  H.  Schenkel    (D),  478, 
Span     wire,     running     a     long,     over    rough 

water.     By  Frank  Luckel,   778. 
Surge    arrester,    oper.ation    of    the.      By    C 

E.    Bennett     (D).    131. 

Surge     protection      on      lines     and      cables 

(editorial).  104. 
— ' — Surge  protection   on    lines    and   cables.      By 

S.    Lanha    and   G.  C.   Read    (D).    330. 
(D).  380. 
Swiss-French    110,000-voU,      By  L.    Villard 

(D),  528, 
Tower,    anchor     for    4.7.'.3-ft.    165,000-volt 

crossing    over    Carqninez    Strait.    •UOO. 
— ' — ^Tower.   flexTble  type.    ^1268. 
^Towers      reinforced     concrete,     high-voltage 

transmission.      By  J.    Leroy    (D).    936. 
Towers,   wind  pressures  and  design  of  radio 

.and   high.      By   S.    P.   Wing    (D).    331. 
Towers,    wooden,    for    marshy   ground.      By 

(ieorge  E.   Haggas.   ^24. 
220,000    volts,    economic    study    of    trans- 
mission   at,    ^123, 
Wires,      some     experience     with      overhead 

ground,    474, 
Trucks  and  Tractors.  Industrial: 
Detachable  platforms  keep  industrial  trucks 

working.    •77. 
New   York    City,    in,    •TTS,    comment.    760, 

i'orrection.  842. 
Tractors   lower   freight-handling  costs.      By 

John    CousLond,    •810,    comment,    811. 
Turbines : 

Gas  and  oil.     By  W.  Schiile   (D),  (579. 

Hydraulic  efficiency    (Dl.    •784. 

——Hydraulic   reaction.      By   D.    J.    McCormack 

(D).    1335. 
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Turbines  (Con.): 

Hydraulic,  recent  developments.     By  W.  U. 

White   (D),   11.34. 
Rooms,  condensation  in  turbine  rooms.     By 

L.  J.   Towne    (0),   HHo. 
Steam    consumption    of    small,    method    of 

Undine   (D),   1284. 
Steam,  effKiency   teat  of   a  .30,000-kw.      By 

Herbert    B.    It<'ynokls    (D),    439. 
Steam,  how  oil  should  be  filtered  for  hori- 
zontal,  74. 
Stcarn,     lubrication,     essential    Qualities    of 

oil    for.      By    J.    Y.    Dahlstrand     (D). 

1286. 
Steam,      recent     advances     in     de."?!^!.       By 

Gerald    Stoney    (D),    '3.30. 
Steam,  recent  improvements  in  design    (D), 

1.31. 

Steam,   test  on   yo.OOO-kw.,    •739. 

Turbo-eenerators : 

Coil.i'nd  reactance  of  determination   of       Rv 

R.  Pohl    (D).  !).3.5. 
New,  for  large  stations  loreshadow  revival 

of  industry,   '350. 
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Ilhrie.  Fred  B..  114.-). 

United    States    Chamber    of    Commerce    and    the 

.\raeric.-'.n    valuation    plan.       Bv    Elliolt 

H.  Goodwin,  1337. 
United   States  Geographical    Survey: 

Accomplishments  of,   1373, 

State  power  maps   available,    1341. 

Water    powers,    to    report    on    devf.loped.    m 

February,    1341, 
Used    equipment,    buying.      By    Thoma-    Robson 

Hay.    530, 


Raymond    Francis    Yates. 

Tliermionic,    note    on    a    four-electrode.      By 

H,  J.  Van  der  Bijl   (D).  1334, 

Valuation,  American,  to  bring  price  statistics. 
901. 

Valve  tube,  reversible  electric  By  H,  Grcin- 
acher    (D),  9.36. 

Van  Diese,   E.  C,   119,'). 

Van  Buyne.  J.  C.  'BSO. 

Van  Ness.  L,  G„  390, 

Varley,  Samuel  Alfred,  rtOO. 

Vector  processes  for  ealr-ulation  of  electrical 
networks.     By  M.  Musyck   (D),  67!l. 

Vehicles.  Electric  (See  also  Trucks  and  Trac- 
tors,   industrial ) . 

Bus,  electric  storage-battery,  an  opportunity 

lor  the    (editorial),   704. 

Cost  records  prove  superiority,   'OSO. 

Lamp     maintenance,     battery     wagon     saves 

one  man  in.     By  W.  M,  Thayer,  •1137, 

Lecture  series  in  New  York,  1088, 

Operation  cheaper  than   gasoline  truck.      By 

Walter  R.  Metz.  'llTi.  comment.  1161, 

^Power    station    engineer's    viewpoint,    from. 

By    Raymond    J.    MiteUell     (D).    380. 

Trucks,    are    users    of.    getting    lull    benefit 

from    them    (editorial),   5,54. 

Trucks,  electric  show  superiority  over  gaso- 
line trucks  and  horses.  •661,  com- 
ment (i.5.5. 

Vehicle  men  are  told  electric  trucks  are  not 

being  properly  sold.  1190. 

Ventilating  show.  New  York  him  BUccessful  eleo- 
trie,   •379, 

Voltage  regulators,  feeder,  to  retluce  eost  of  line 
construction.     By  E.  F.  Gehokens.   »:•.>. 

Voltages,  sparking.  By  Alexander  Russell.  469, 
comment,  455. 


Wakeman,  James  M'„  845. 

Walker,  E.  M..    'lOOS.' 

Walker,  J.   H..    •489. 

Wallace,   John   Findley,   141, 

Wallis,  L.  R.,    •li89. 

Walsh,  J,  W.  Adapting,  alternating- eurrcnfc  heater 
to    direct-current    operation.    575. 

War  Department  Ui  keep  record  of  nation's  power 
facilities,  1336, 

War  Department  using  A.  E.  S.  C.  standards. 
1341. 

War  use  of  electric  power  on  western  front.  By 
Major  T.  Rich    (D),  1386. 

Ware,   Robert  L.,  440. 

Warner,  Russell  G,.  995. 

Watei-  Power  ( see  also  Federal  Power  Commis- 
sion   and    Hydro-electric    development). 

Bavaria,  jiossibilities  along  the  main.    Danube 

Canal  in    iD),  81. 

California,  state  ownership  of  hydro-elec- 
tric power  still   agitated  in,  837. 

Canada,    resources    (D),    885, 

Czechoslovakia,  in,  1170, 

Development,  comprehensive,  basis  for  eco- 
nomical operation.  By  Lyle  A.  Whit- 
sit.     ^313,    comment.    305. 

Developments,    probable,    •319. 

Eastern    governors  to   confer   on.   3.3. 

Fuel    problem,    relation    of    water    power   to 

(D),  33. 

Geological    Survey    to    report    on    developed 

water  powers  in  February,  1340. 

Great    Britan.    developments    in.     By    A.    H 

Gibson    (Dl,   985. 

I.eland,   in    (D).   985. 

Montana,  possibilities  in.     By  E.  W,  Kramer, 

•111,    comment,    105. 

New      England      uater      supply     reasonably 

good    183. 

Politics  and  electrical  development  impos- 
sible team    mates    (editorial).    910. 

Rainfall,    relation    of    run-off   to    (D),   11,35. 

Southeastern    power   companies,    rain   comes 

to  aid  of.   1087. 

State  development  means  taxation,    83. 

Tidal  power  and   long-distance  transmission. 

By  P    F.    Wall    ID).   935. 

World,   of  the.      By   A.    H.   Gibson    (D),   985. 

World's,   resources,  distribution  of.   1338. 

Waterwheels: 

Control,    taking  up   lost  motion   in.     By  E, 

L.  Bragdon,   ^373. 

Impulse-type,    largest,    feature   of  high-head 

California   development,    •56. 

Test,  quick  and  economical.     By  R.  C,  Starr. 

•509,  comment.  505, 

Watson,  G.  R..    '1046. 

Watt.    George   Y.     590, 

Wiitts,    R.   L..    40. 

Wauchopc.   J.    M.     589. 

Wave  erosion  researches.  By  W.  Fellenius  (D), 
1386. 

Waves,  isolating  single  frequency  from  irregulaj-, 

Webster,  Edwin  S..  341 

Wedderspoon,    W.    Carrick.    119.". 

Welding,   Electric: 

Arc.  applications   ID).  li:)5, 

Arc,  for  boiler  repairs   (D),   1286. 

Boats,  steel.      By  A.  Lagane.    (Dl.   986. 

Generator  shaft,   hydro-electric    (D).    380, 

Loose    Talk    should    be    stopped.      By    J.    P. 

Lincoln.    173. 

Monel     metal.       By    Michael    Ozamba     (D). 

1135. 

Motor  shaft  repaired  by  auto-welder  with- 
out removing  wmding.  By  H,  L.  Un- 
land.    •178, 

-Penstock   in   the  field.      By  Frederick  Kruz, 


Service    of.      By   W,    E,    Ruder    (D>,    1185 

Wensley     R.    J.,    1145. 
West.  Arthur  B,,   •Sg. 

Westell!     .-Vssociation     of     Electrical     Inspectors 
annual   meeting  program.    134.3. 


Western  Electric  Company  separates  telephone 
and  supply  business,   743. 

Westervelt,   H,  P..   796. 

Westinghouse  business  estimated  at  65  per  <ent 
of  last  year's  rate.  690. 

Wheeler.  J.  B.,  390. 

Whitehead,   John    Boswell,    '1108. 

Whitehorne,  Earl  E..  to'  -  investigate  business 
problems   of    electrical    mdustry,    '483. 

Whitesell,   F,   E.  L..  141. 

Whiting,  F,  T.   34],   747, 

Whitney.  Frank  G.,  795, 

Wilder.    W..    640, 

Williams.   Harrison,   properties  hold  meetings  for 
interchange  of  ideas.  436. 

Williams,    Harrv  S..   540, 

Willis,  E,  N.,   •1144. 
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Labor  and  the 
Unhelped 

WHENEVER  two  or  three  are 
gathered  together  nowadays 
some  man  is  sure  to  bring  the 
conversation  round  to  labor.  Jl'hen  is  it 
coming  doii-n?  Jfhat  is  the  matter  li'ith 
labor  anvhoii?  It  would  be  good  for  all 
of  us  if  we  could  realize  and  keep  in  mind 
the  fact  that  the  present  troubles  of  labor 
are  as  much  our  fault  as  the  fault  of  the 
workingman. 

For  labor's  difficulties  today  are  more 
than  anything  else  matters  of  thinking  and 
of  understanding.  Labor,  through  the 
generations,  has  been  bred  and  trained  to 
work,  not  to  think.  And  when  the  un- 
folding of  industrial  evolution  brought 
the  organization  of  labor,  with  need  for 
mass  thinking  and  the  control  of  a  great, 
unaccustomed  power,  is  it  surprising 
that  laborers  failed  to  display  wisdom? 
Labor  was  organized  when  it  knew  noth- 
ing about  organization.  It  began  to 
think  when  it  knew  nothing  about  think- 
ing— that  is.  thinking  in  broad  terms  of 
economics,  finance  and  social  welfare. 
And  nobody  taught  it  in  time  how  to 
think  or  what  to  do. 

Now,  no  workingman  is  sufficient  unto 
himself  alone.  For  if  he  could  combine 
the  highest  skill  with  the  utmost  human 
strength  and  was  capable  of  working 
twenty-four  hours  a  day  without  fatigue, 
and  if  he  applied  himself  perpetually  to 
production,  still  he  could  not  produce 
enough  to  maintain  himself  alone  under 


Problem  of  Its 
Thinking 

present  standards  of  living — to  say  noth- 
ing of  his  family  or  of  making  a  profit 
and  contributing  to  the  world's  wealth. 
Yet  labor  does  not  appreciate  all  this;  it 
has  not  been  thinking  about  it. 

Labor  by  itself  is  not  wealth.  \\'ealth 
is  the  product  of  labor  plus  capital  plus 
ideas.  Without  labor  capital  cannot 
apply  itself.  Without  capital  labor  can- 
not be  utilized.  Each  is  a  major  element, 
yet  each  must  encourage  and  assist  the 
free  progress  of  the  other  or  its  own  de- 
velopment will  be  limited.  But  labor 
does  n(5t  realize  this;  it  has  not  been 
thinking  of  it. 

The  time  has  come  when  the  thinking 
man  should  stop  talking  about  the  or- 
ganized workingman  and  talk  to  him — 
about  these  things.  Labor  is  not  an  ab- 
stract theory  merely  to  be  discussed.  It 
is  a  vast,  encompassing  condition  in  which 
we  all  must  work  out  our  own  practical, 
harmonious  relationship.  And  labor 
must  be  taught  and  helped  to  think  before 
its  thinking  can  improve. 

The  function  of  the  ELECTRICAL 
World  is  to  gather  and  present  for  use 
the  best  thinking  of  the  electrical  indus- 
try. The  engineer  and  man  of  business 
will  both  serve  their  interests  well  if  they 
will  work  to  bring  this  clearer  thinking 
to  the  minds  of  labor,  that  we  may  sooner 
learn  to  reason  together  in  the  same  terms 
of  interdependence. 


William  McClellan 

Engineer  and  executive,  ivhose  educational  and  professional  experience,  combined  with  the  work 

already  performed  by  him  for  the  American  Institute  of  Electrical  Engineers,  renders 

kirn  especially  qualified  to  serve  as  its  president 


IN  THIS  day,  when  the  engineer  is 
beginning  to  feel  a  public  conscious- 
ness, what  could  be  more  appropriate 
than  the  election  as  president  of  the 
American  Institute  of  Electrical  Engi- 
neers of  one  whose  work  has  always 
conformed  to  the  profession's  highest 
Ideals  loncerning  the  engineer's  obliga- 
tion to  the  public?  Dr.  William  McClel- 
lan. the  new  president,  is  also  admirablv 
fitted  for  this  offlce  because  of  his 
Intimate  touoli  with  Institute  affairs  and 
his  knowledge  of  committee  work  gained 
through  years  of  experience.  In  addi- 
tion to  the  more  technical  committees 
dealing  with  standards,  railroads,  trac- 
tion and  transportation  he  has  served 
on  the  following  committees :  Meetings 
and  pai)ers,  Edison  medal,  educational, 
membership,  service  cla.ssiflcation.  inter- 
mediate grade  of  membership,  constitu- 
tional revision,  records  and  appraisals  of 
property,  economics  of  electric  service, 
the  Pan-American  engineering  commit- 
tee, the  United  States  national  commit- 
tee of  the  International  Electrotechnical 
Commission  and  the  board  of  examiners. 
For  two  years  he  was  a  representative 
of  the   Institute   on   the   joint  committee 


on  legislation  relating  to  the  registering 
of  engineers,  for  four  years  on  the  con- 
ference committee  of  national  engineer- 
ing societies  and  for  six  years  a  mem- 
ber of  the  A.  I.  E.  E.  public  policy  com- 
mittee. The  last-mentioned  committees 
have  dealt  with  subjects  to  which  he  has 
devoted  considerable  study.  His  A.  I. 
E.  E.  paper  In  1913.  In  which  he  pro- 
posed the  formation  of  a  national  body 
representative  in  Its  membership  of  all 
national  engineering  societies.  In  order 
to  assist  in  the  realization  of  the  Ideals 
of  the  engineering  profession  and  to 
extend  the  usefulness  of  the  professional 
engineer  as  a  servant  of  the  community, 
brought  prominently  forward  the  idea 
which  later  crystallized  into  the  Engi- 
neering Council  and  the  Federated  Amer- 
ican   Engineering  Societies. 

William  McClellan  was  born  in  Phila- 
delphia, Nov.  5,  187'2,  and  was  gradu- 
ated from  the  University  of  Pennsvl- 
vania  with  the  degrees  of  B.S.  in  19U0 
and  Ph.D.  in  1903.  He  was  instructor 
In  physics  from  1900  to  1905  and  dean 
of  the  Wharton  School  of  Finance  and 
Commerce  at  the  university  from  1916  to 
1919.     Although   much   of   his   time   has 


been  spent  In  university  work,  yet  his 
practical  and  professional  experience  has 
been  quite  extensive,  especially  In  elec- 
tric railway  construction  and  in  execu- 
tive lines.  An  account  of  his  profes- 
sional career  will  be  found  in  the  Elec- 
TRicAi,  World  for  Feb.  19  on  page 
447.  Since  190"  he  has  been  contmu- 
ously  associated  in  construction  engi- 
neering with  H.  T.  Campion  of  Phil- 
adelphia, and  he  is  now  a  member  of  the 
firm  of  McClellan  &  Campion,  with  offices 
in  Philadelphia  and  New  York.  In  1919 
he  became  vice-president  of  the  Cleve- 
land Electric  Illuminating  Company. 
During  tlie  world  war  he  was  director 
of  the  Intercollegiate  Intelligence  Bu- 
reau in  Washington,  an  association  of 
all  the  principal  colleges  of  the  United 
States,  organized  by  him  to  assist  the 
government  In  obtaining  trained  men. 
and  later  taken  over  by  the  government. 
Dr.  McClellan,  who  has  ali>  ady  served 
as  manager  and  vice-presid  mt  of  the 
A.  I.  E.  E..  is  a  member  of  .>ther  engi- 
neering and  economic  associ;.  tions  and 
is  at  present  chairman  of  the  finance 
committee  of  the  executive  boa.-d  of  the 
American    Engineering   Council. 
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The  Other  Way  to  Guard  Against 
the  Tactless  Meter  Reader 

THERE  are  two  practical  ways  to  reduce  the  hurtful 
influence  of  unrepresentative  employees  of  central- 
station  companies.  One  way  is  to  pick  meter  readers 
and  service  men  more  carefully.  The  other  way  is  to 
decrease  the  amount  of  contact  between  these  agents 
of  the  company  and  the  householder.  There  has  been 
much  complaint  of  the  harm  done  by  untactful  or  dis- 
courteous metermen,  but  it  is  hard  to  select  these  em- 
ployees on  strict  qualifications  of  refinement  and  cour- 
tesy. It  is  far  easier  to  install  the  meter  on  the  porch 
or  in  some  such  place  where  it  may  be  read  without  the 
reader  meeting  the  customer  at  all.  In  addition  this 
practice  completely  obviates  the  return  call.  No  reading 
need  ever  be  missed.  No  man  has  to  call  twice,  thus 
more  than  doubling  the  cost  of  reading  the  meter. 

By  all  means  let  the  idea  of  courtesy  and  service  be 
instilled  into  the  mind  of  every  employee.  Let  these 
men  be  chosen  as  carefully  as  possible.  But  if  in  spite 
of  this  valuable  friends  are  lost  and  harm  is  done  be- 
cause these  lesser  functionaries  do  not  exhibit  the  true 
spirit  of  the  company,  it  would  be  well  and  profitable 
to  lessen  their  opportunity  for  doing  harm  by  putting 
meters  out  of  doors  and  keeping  the  men  away  from 
customers.  There  is  sometimes  more  than  one  way  to 
curtail  a  cat's  career.  Why  not  act  on  the  proverb  in 
a  case  like  this? 


An  Insidious  Form  of  Attack 
on  Public  Utilities 

ALL  OVER  the  United  States  electric  light  and  power 
companies  are  spending  time  and  money  in  the 
effort  to  promote  public  relations  built  on  mutual  con- 
fidence and  respect.  This  work  involves  not  only  the 
constant  proclamation  of  the  truth  about  utility  func- 
tions and  utility  earnings  but  also  a  readiness  to  answer 
attacks  from  wha'^ever  source  they  come.  When  the 
critics  are  honest,  they  can  be  convinced ;  when  they  are 
dishonest,  they  can  be  exposed  and  thus  disarmed.  No 
source  of  hostile  propaganda  should  be  overlooked,  how- 
ever contemptible  from  an  intellectual  or  literary  point 
of  view  it  may  seem.  There  is,  for  instance,  the  writer 
of  fiction  who,  under  the  cover  of  a  conventional  plot, 
assails  the  honesty  of  the  utility  companies.  One  of 
the  numerous  magazines  filled  with  short  stories  of  a 
sensational  or  trashy  type  recently  printed  a  tale  in 
which  the  head  of  a  local  light  and  traction  company 
plays  the  villain's  role  in  the  character  of  an  unscru- 
pulous franchise  grabber  after  the  pattern  fashioned  by 
our  yellow  journals  and  possibly  existent  in  the  almost 
prehistoric  past.  This  man's  nefarious  attempts  to  con- 
trol a  public  election  in  the  interest  of  his  company  are 
thwarted  by  the  hero,  a  town  official,  assisted  by  a  young 
telephone  engineer.    The  writer  of  the  tale,  who  knows 


enough  about  electric  and  telephone  companies  to  allude 
incidentally  to  the  problem  caused  by  joint  use  of  poles 
and  to  misrepresent  the  voltage  limitations  on  light  and 
power  circuits,  places  both  these  classes  of  utilities  in 
the  false  light  of  public  enemies. 

Fiction  mongers  of  so  paltry  a  type  may  hardly  seem 
foemen  worthy  the  steel  of  company  executives  and 
publicity  directors.  None  the  less  they  address  a  multi- 
tude of  readers  of  a  kind  easily  deceived — some  already 
voters  and  others  future  voters  with  minds  in  a  forma- 
tive state.  These  readers,  too,  are  utility  customers  or 
at  least  prospective  customers.  Such  attacks  are  the 
more  vicious  when  they  appear  in  periodicals  osten- 
sibly designed  solely  to  entertain.  Wherever  it  is  pos- 
sible to  show  their  readers  "how  a  plain  tale  shall  put 
them  down,"  the  refutation  is  worth  while. 


A.  I.  E.  E.  Expresses  Confidence  in 
Superpower  Transmission 

CONFIDENCE  in  the  success  of  220,000-volt  super- 
power systems  was  the  outstanding  feature  of  the 
two  transmission  sessions  of  the  convention  of  the 
American  Institute  of  Electrical  Engineers  last  week 
in  Salt  Lake  City.  Discussion  on  the  wide  variety  of 
papers  off'ered  through  the  committee  on  transmission 
and  distribution  turned  invariably  to  their  bearing  on 
the  notable  paper  by  F.  G.  Baum  proposing  that  at 
least  220,000  volts  be  adopted  for  transmission  systems 
longer  than  200  miles.  It  was  further  proposed  that 
such  systems  be  operated  at  constant  potential  by  means 
of  synchronous  condensers  installed  at  intervals  through- 
out the  .system,  with  automatic  adjustment  for  varia- 
tions in  the  amount  and  direction  of  the  flow  of  power. 
It  appears  to  be  generally  accepted  that  with  the  use  of 
synchronous  condensers  such  systems  will  be  free  from 
abnormal  voltage  variations  and,  owing  to  the  high 
value  of  the  voltage  and  to  a  grounded  neutral,  free 
also   from   lightning   and   other   transient   troubles. 

There  was  much  good  discussion  on  insulators.  Evi- 
dence was  presented  of  the  increased  reliability  of  units 
in  which  the  cement  was  impregnated  with  oil  or 
paraflSne  to  prevent  the  ab.sorption  of  moisture.  Al- 
though the  increased  structural  complication  of  the 
arcing  ring  designed  to  relieve  the  strain  on  the 
insulator  units  next  to  the  line  conductor  was  con- 
sidered a  possible  limitation  to  its  use,  it  was  evident 
that  the  arcing  ring  is  in  the  background  of  all  the 
confident  expression  that  insulators  of  the  requisite 
strength  will   be   forthcoming  when   required. 

It  was  shown  that  corona  will  cause  a  pronounced 
triple  harmonic  in  the  grounded  neutral  of  a  star- 
connected  system  such  as  is  proposed  for  the  super- 
power lines.  No  objection  was  seen  here,  however, 
since  it  is  not  contemplated  that  the  system  would  be 
operated   at   or  above   corona-forming  voltage. 
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An  interesting  paper  on  the  balancing  of  the  internal 
reactances  in  transformers  having  tertiary  coils  con- 
tributed to  the  general  topic  because  such  windings 
must  be  provided  in  star-to-star  transformers  to  supply 
the  triple  harmonic  of  the  magnetizing  current  and 
because  they  offer  a  convenient  means  for  connecting 
synchronous  condensers. 

As  was  to  be  expected,  Western  opinion  was  to  the 
fore  and  Western  service  requirements  were  reflected 
in  the  discussion.  There  was  little  or  no  reference  to 
the  important  question  of  steam  stations  as  sources  of 
energy  supply  in  superpower  systems.  Nevertheless, 
the  confident  prediction  of  the  satisfactory  operation 
of  superlines  is  certain  to  give  added  momentum  to  the 
stupendous  projects  now  being  studied  for  the  more 
economical  supply  of  electrical  energy  on  both  the  At- 
lantic and  the  Pacific  Coast. 


Checking  Results  in 
Steam  Production 

IT  USED  to  be  said  that  the  most  important  instru- 
ment in  a  boiler  room  was  a  good  fireman.  Such  in 
fact  was  and  is  the  case  with  hand-fired  boilers.  No 
instrument  can  take  the  place  of  .skill  and  judgment, 
although  it  may  serve  as  an  excellent  guide  to  proper 
operation.  When,  however,  we  deal  with  plants  oper- 
ated under  the  modern  system,  where  all  the  firing  is 
mechanical  and  the  human  element  is  in  a  great  meas- 
ure eliminated,  it  becomes  increasingly  necessary  to 
check  up  what  the  machine   is  or  ought   to  be  doing. 

In  these  days  the  fundamental  thing  is  the  economical 
use  of  fuel  to  turn  out  the  maximum  amount  of  .steam 
at  the  requisite  temperature  and  pressure  from  the 
minimum  quantity  of  combu.stible.  Three  things  are 
necessary  to  carry  out  this  desirable  purpose — fuel 
of  uniform  quality  and  of  a  kind  suitable  for  the  plant 
as  operated;  an  operating  force,  mechanical  or  human, 
that  insures  proper  burning  of  the  fuel,  and  finally, 
instruments  for  the  guidance  of  this  operating  force. 

Fir.st  of  all,  the  amount  of  fuel  is  the  fundamental 
quantity  to  be  determined.  Whatever  the  method,  it 
must  be  consistently  and  thoroughly  applied  so  that 
the  actual  combustible  used  will  become  a  known  quan- 
tity. Its  heating  value  is  equally  important  as  deter- 
mining the  conditions  of  economy.  It  must  be  ascer- 
tained in  order  to  plan  and  work  the  furnaces  to  the 
best  advantage,  and  every  efficiently  run  plant  system- 
atically samples  the  fuel  to  see  whether  the  quality 
is  up  to  standard.  Given  the  amount  of  fuel  and  its 
heating  value,  the  boiler-feed  water  next  comes  to 
attention.  The  measurement  of  this  is  a  fairly  simple 
affair,  a  variety  of •  reasonably  accurate  and  simple 
meters  being  available.  The  one  most  conveniently 
fitted  to  a  given  plant  is  usually  the  best,  although,  of 
course,  meters  like  everything  else  require  more  or  less 
inspection.  The  average  temperature  of  the  feed  water 
is  an  important  item,  and  indicating  or  recording  ther- 
mometers find  a  place  in  this  service.  In  late  years 
it  has  proved  very  desirable  to  install  steam-flow  meters 
as  a  check  on  the  fuel  and  water  measures  between  the 
boiler  and  the  prime  mover.  These  instruments  are 
now  both  convenient  and  reliable,  and  they  are  finding 
their  way  into  plants  of  much  smaller  size  than  used  to 
be  the  case.  Finally,  the  combustion  requires  instru- 
mental control  in  order  to  co-ordinate  the  furnace  per- 
formance with  the  results  obtained  from  the  other 
instruments.      Draft  gages  for  the  gas,  thermometers 


and  CO,  samplers   or  recorders   tell   the   story   at   this 
end  of  the  line. 

Such  are  the  fundamentals  of  the  situation.  Many 
large  plants  carry  them  to  a  considerable  degree  of 
elaboration.  The  quantities  to  be  measured  are,  how- 
ever, essentially  the  same,  to  whatever  degree  the  actual 
methods  may  be  modified  to  suit  the  convenience  of  a 
particular  situation. 


The  Industrial  Electrical  Engineer 
an  Efficiency  Expert 

EQUIPPED  with  adequate  measuring  apparatus,  the 
industrial  electrical  engineer  with  a  bent  toward 
analytical  investigations  has  exceptional  opportunities 
to  study  production  economies  in  the  application  of  elec- 
tric service.  The  study  of  process  work  and  of  material 
routing,  of  factory  records  and  scheduling  operations 
may  be  assigned  as  a  specialty  to  a  process  department, 
but  in  uti'.izing  the  services  of  efficiency  specialists  a 
wise  management  will  not  fail  to  "cash  in"  upon  the 
services  obtainable  from  its  own  electrical  engineering 
talent.  The  influence  of  electric  service  upon  modern 
production  is  so  far  reaching  and  effective  that  the  in- 
terest of  the  factory  electrical  engineer  cannot  safely 
be  overlooked  by  works  managers  in  carrying  forward 
investigations  leading  to  the  lowest  possible  cost  of 
producing  a  unit  of  product.  Here  is  a  pKjtential  source 
of  ideas  that  is  too  frequently  overlooked.  The  indus- 
trial electrical  man  who  is  invited  to  share  the  opportu- 
nities to  increase  his  usefulness  by  co-operating  with 
the  management  in  striving  to  secure  more  efficient  pro- 
duction will  not  be  found  wanting  if  a  chance  is  given 
him  to  exercise  his  initiative  and  training  and  if  he 
receives  sufficient  recognition  and  credit  for  the  results 
he  secures. 


Effects  of  Corona  Indicate  Need  of 
Caution  in  Line  Design 

THE  occurrence  of  corona  on  transmission  lines  has 
for  some  years  been  recognized  as  objectionable, 
principally  on  account  of  the  attendant  power  loss.  This 
loss  increases  rapidly,  in  fact  as  the  square  of  the  excess 
voltage  above  the  initial  corona-formmg  point.  This 
law,  first  announced  by  F.  W.  Peek,  Jr.,  has  re'-eived 
reasonably  close  confirmation  from  a  number  of  other 
tests.  Two  papers  presented  last  week  before  the  an- 
nual convention  of  the  American  Institute  of  Electrical 
Engineers  at  Sail  Lake  City  contain  new  data  on  this 
interesting  question,  ore  of  the  papers  being  by  Mr. 
Peek  and  the  other  by  W'.  W.  Lewis.  These  papers  are 
particularly  interesting  in  that  one  describes  tests  in 
the  field  and  the  other  tests  on  a  laboratory  basis  and 
both  arrive  at  much  the  same  conclusions.  The  power- 
loss  tests  are  on  an  unusually  long  line  and  are  carried 
to  exceptionally  high  values  of  voltage  and  loss;  conse- 
quently their  approximate  agreement  with  the  accepted 
laws  will  increase  the  confidence  of  engineers  in  the  use 
of  these  laws. 

The  most  striking  features  of  the  papers  are  the 
indication  of  the  increased  capacity  of  the  lines  with 
corona  formation  and  the  fact  that  the  presence  of 
corona  causes  a  large  harmonic  current  in  the  neutral 
of  the  system.  It  has  long  been  suspected  that  the 
presence  of  corona  increased  the  effective  diameter  of 
the  conductor,  which  would  naturally  lead  to  increased 
capacitance.  Until  this  time,  however,  this  supposition 
has  not  been  definitely  proved.    The  fact  that  the  third 
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harmonic  current  in  the  neutral  may  reach  a  magnitude 
comparable  with  that  of  the  charging  current  of  the 
line  in  one  case  and  40  per  cent  of  the  total  line  current 
in  another  is  a  matter  of  serious  moment.  Triple-har- 
monic currents  are  very  objectionable  for  well-known 
reasons,  consequently  we  have  here  an  added  reason  why 
engineers  should  go  slowly  in  designing  lines  for  opera- 
tion even  slightly  above  the  corona-forming  voltages. 


Definite  Schedules  for 
Maintenance 

KEEPING  all  kinds  of  equipment  in  good  operating 
condition  is  probably  one  of  the  greatest  needs  that 
the  electric  light  and  power  industry  now  faces.  Though 
it  is  recognized  in  most  places  that  maintenance  is  both 
economical  and  necessary  for  good  operation,  this  recog- 
nition has  often  failed  to  produce  systematic  effort  to 
obtain  the  required  results.  Undoubtedly  the  emergencies 
of  the  last  few  years  have  militated  greatly  against 
expenditure  in  this  direction.  Jloreover,  the  rapid 
growth  of  the  countiy  and  its  large  resources  have 
tended  toward  waste.  However,  conservation  and  main- 
tenance are  constantly  filling  a  larger  part  in  the 
thought  and  discussion  of  the  industry. 

A  complete  and  rigid  system  is  necessary — one  where 
the  equipment  is  examined  at  definite  intervals  in 
a  definite  manner  and  by  which  these  regular  inspec- 
tions are  recorded  on  definite  forms.  Furthermore,  the 
system  must  be  made  compulsory  by  a  regular  schedule. 
Systems  of  this  kind  are  what  are  needed  to  crystallize 
theory  into  definite  methods  of  action  and  to.  produce 
the  desired  operating  economies. 


Opportunity  for  Co-ordination 
of  Cable  Research 

THE  recent  unusual  activity  in  research  as  to  the 
properties  of  high-voltage  tables  in  this  country 
has  been  paralleled  by  cable  research  of  a  somewhat 
different  type  in  Great  Britain.  The  American  studies, 
it  will  be  remembered,  concern  themselves  chiefly  with 
the  propei-ties  of  the  materials  of  the  cable  itself,  as 
regards  safe  operating  voltages,  limiting  temperatures 
as  affecting  life,  and  permissible  loads.  The  British 
investigations,  on  the  other  hand,  have  studied  the  per- 
formance of  cables  when  laid  under  different  conditions. 
Some  of  this  work  has  been  done  in  the  National  Physi- 
cal Laboratories,  and  the  tests  have  measured  the  tem- 
peratures reached  for  cables  in  the  air,  laid  direct  in 
the  ground  at  different  depths,  and  when  laid  in  solid 
stoneware.  It  is  of  special  interest  to  note  in  connec- 
tion with  the  British  tests  that  they  are  being  con- 
ducted by  an  association  formed  for  research  purposes 
especially,  and  in  which  the  National  Physical  Labora- 
tories, the  Institution  of  Electrical  Engineers  and  the 
various  electrical  industries  have  representation. 
Similar  bodies  in  this  country  have  contributed  from 
time  to  time  largely  to  our  present  knowledge  in  this 
field,  but  it  may  be  questioned  whether  greater  progress 
would  not  be  made  by  such  an  association  as  that  re- 
ferred to. 

American  research  engineers  have  apparently  con- 
cluded that  tests  of  temperature  under  different  soil 
conditions  are  not  profitable.  This  is  probably  due  to 
the  apparent  impossibility  of  ever  foretelling  the  condi- 
tions under  which  a  cable  will  operate.  Many  observa- 
tions of  duct  temperatures  are  going  on  continuously. 


but  the  attitude  in  this  country  seems  to  be  to  accept  a 
certain  range  of  limiting  base  temperatures  and  soil 
conductivity  and  to  adjust  the  cable  capacities  to  these 
limiting  values,  recognizing  that  in  the  nature  of  things 
they  may  only  occur  over  a  relatively  short  length  of 
the  cable. 

A  valuable  recent  paper  by  R.  W.  Atkinson  will 
be  recalled,  in  which,  proceeding  from  this  limiting  base 
temperature  outside  the  duct,  the  successive  steps  in 
the  calculation  of  the  safe  carrying  capacity  of  a  cab'.e 
were  given.  British  expressions  in  a  recent  number 
of  the  London  Electrician  on  this  subject  point  to  the 
possibility  of  reducing  the  cost  of  cables  per  unit  of 
capacity  as  an  additional  ground  for  urging  further 
research.  It  appears,  however,  that  radical  improve- 
ments and  increases  in  capacity  will  be  necessary  before 
the  saving  on  this  ground  will  be  equal  to  that  due  to 
the  increased  economy  in  the  use  of  ducts. 

The  possibility  of  parallel  lines  of  work  in  this  field 
on  both  sides  of  the  Atlantic  are  very  great.  Although 
soil  conditions  may  vary  widely  and  in  a  most  erratic 
fashion,  it  is  a  fact  that  probably  this  field  is  the  least 
known  of  all  those  bearing  on  the  operation  of  cables. 
It  would  be  a  highly  desirable  thing  if  the  association 
engaged  in  this  matter  on  the  other  side  of  the  ocean 
could  be  brought  into  conference  with  representatives 
from  this  country,  looking  to  a  common  program  con- 
verging to  certain  knowledge  and  standardization  in 
this  highly  complex  and  important  problem. 


Working  Toward  Distribution 
Economies 

'■J^HE  consideration  by  W.  D.  Woodhouse  of  distribu- 
X  tion  of  electricity  from  an  economical  standpoint, 
in  a  recent  paper  before  the  Institution  of  Electrical 
engineers,  has  brought  forth  a  great  deal  of  discussion 
in  England.  This  discussion  is  of  interest  in  that  it 
shows  plainly  the  conflict  between  the  old-fashioned 
rule-of-thumb  method  of  designing  transmission  or  dis- 
tribution systems  and  the  desire  among  progressive 
engineers  to  apply  sound  engineering  and  economic 
methods.  The  value  of  Mr.  Woodhouse's  paper  lies  in 
the  fact  that  it  presents  in  a  broad  manner  the  funda- 
mental necessity  of  systematic  study  as  a  means  of  ob- 
taining the  most  economical  transference  of  power  from 
the  station  to  the  customer.  It  remains  now  to  bring 
forth  more  detailed  studies  of  the  various  factors  that 
affect  both  the  individual  parts  of  the  system  and  the 
relation  that  thest  individual  parts  sustain  toward 
cne  another. 


Knowledge  of  Conditions 

Makes  for  Understanding 

THAT  there  is  a  great  deal  to  be  done  toward  foster- 
ing better  understanding  between  electric  service 
companies  and  their  customers  is  unquestionable.  That 
complete  knowledge  of  the  actual  conditions  will  result 
in  benefits  to  both  is  equally  undeniable.  It  is  therefore 
the  duty  of  the  central-station  company  first  to  analyze 
and  then  so  thoroughly  to  know  the  various  factors 
affecting  its  costs  that  it  will  be  in  a  position  to  present 
its  case  simply  and  effectively  to  the  cu.stomer.  The 
burden  is  on  the  central-station  engineers.  Such  knowl- 
edge is  the  surest  way  to  bring  about  rates  that  will 
mutually  satisfy  and  also  benefit  the  server  and  the 
served. 


Scenes  of  Electrical 


Knifineers  attendiim 
the  convention  at  Salt 
Lake  City  last  week  IkpI 
an  excellent  opportuiiii; 
to  see  how  one  naliirii 
resource  —  water  pouii 
— is  being  utilized  to 
recover  other  natural 
resources  such  as  metal 
ores  through  the  aBenc> 
o  t  electrical  energy 
The  system  serving  this 
district  comprises  soniv 
t  h  i  r  t  y  intero.nn..  !•  a 
hydro-electric  pl.int-  inl 
a  transmission  rcUMnk 
that  assures  iclinlil 
service  to  all  industrii -^ 
situated   in   Utah. 


Interest  Which  Were  Afforded  A.I.E.E 
Delegates  Last  Week 


The  system  is  operated 
bv  the  Utah  Power  & 
Light  Company. 

.V  —  Oneida  station, 
1  ited  at  30.000  kw..  is 
the  newest  plant.  B — 
Turbine  hall  of  only 
.■^i-am  station  on  sys- 
i.m.  C — Two  of  three 
IL.OOO-kw.  generators  at 
<;race  station.  D — Two 
L'.nerators  in  Oneida 
plant.  E  —  Portion  of 
switchyard  at  Grace. 
F  —  Typical  coal-mine 
substation.  G — Terminal 
substation,  the  distrib- 
uting center  near  Salt 
Lake  City. 
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Interconnection 

and 

Bulk  Supply 

Engineering  problems  involved 
are  given  particular  consideration 
at  Salt  Lake  City  Convention  of 
A.  L  E.  E. —  Voltage  regulation, 
pow^r-faetor  control,  prevention 
of  harmonics,  effect  of  corona, 
and  insulator  problems  are  chief 
subjects  of  discussion. 


AT  SALT  LAKE  CITY  on  June  21  to  24  the 
/\^  American  Institute  of  Electrical  Engineers 
/— ^^  held  for  the  first  time  an  annual  convention 
.^.  J^  in  a  city  in  the  western  half  of  the  United 
States.  This  was  a  joint  meeting  of  the  parent  body 
and  the  Pacific  Coast  Section  and  was  the  thirty-seventh 
annual  and  the  tenth  Pacific  Coast  convention.  There 
were  four  sessions,  one  devoted  to  hydro-electric  plant 
developments,  the  second  to  operating  problems  in  con- 
nection with  the  transmission  of  power  over  long 
distances,  the  third  to  problems  involving  line  char- 
acteristics and  insulation  and  transformer  construction, 
and  the  fourth  to  problems  of  general  engineering 
application. 

It  was  particularly  fitting  that  in  its  Western  setting 
the  convention  should  be  largely  concerned  with  prob- 
lems of  the  transmission  of  bulk  power  over  long 
distances  and  at  high  voltages  since  these  problems  are 
the  particular  ones  now  being  worked  out  in  the  build- 
ing of  the  220,000-volt  transmission  lines  in  northern 
and  southern  California.  The  discussions  in  the  papers 
of  the  symposium  on  long-distance  transmission  by 
Messrs.  Baum,  Lewis  and  Elden  and  on  the  papers 
dealing  with  related  subjects  by  Messrs.  Peek,  Creigh- 
ton,  Peters  and  Skinner,  Whitehead,  Lee  and  others 
brought  out  the  relationship  between  engineering  and 
economics  in  the  transmission  of  large  blocks  of  power 
to  fulfill  future  service  requirements. 

The  paper  by  Mr.  Baum  was  presented  in  considerable 
detail  in  the  last  issue  of  the  Electrical  World,  which 
also  contained  features  of  President  Berresford's  ad- 
dress, the  two  papers  on  hydro-electric  developments 
and  abstracts  of  thirteen  technical  committee  reports. 
In  the  current  issue  are  presented  abstracts  of  the 
remaining  papers  and  discussions  which  took  place 
at  Salt  Lake  City. 

It  was  the  consensus  of  opinion  that  the  subject  of 
line  regulation  is  of  prime  importance.  It  was  also 
pointed  out  that  sufficient  information  has  resulted 
from  the  studies  of  line  insulation  to  justify  great 
confidence  and  that  the  way  to  achieve  line  reliability 
and  to  solve  the  troublesome  problem  of  inductive 
interference  can  be  .satisfactorily  worked  out  from  the 
standpoints  of  power  transmission  and  the  operation  of 
low-voltage  circuits.  The  papers  and  discussions  con- 
tributed much  new  data  to  justify  these  opinions.  It 
is  interesting  to  note  that  these  data  were  derived  from 
the  studies  conducted  by  the  engineers  of  insulator 
manufacturers,  by  scientific  investigators  in  research 


laboratories  and  by  consulting  engineers  and  from  the 
practical  experiences  of  engineers  associated  with 
power-transmission  and  telephone  companies. 


Transmission  and  Interconnection 


Superpower  Service  Possible  Through 
Long  Lines 

TRANSMISSION  of  energy  over  two-circuit  tower 
lines,  each  circuit  of  which  would  be  capable  in  an 
emergency  of  transmitting  the  entire  load,  would  insure 
the  character  of  service  required  by  the  metropolitan 
district  of  New  York,  according  to  L.  E.  Imlay  of  the 
Superpower  Survey  in  his  paper,  "Long-Distance  Trans- 
mission of  Electrical  Energy."  This  conclusion  was 
based  on  an  analysis  of  replies  from  a  number  of  promi- 
nent engineers  on  the  feasibility  of  transmitting  large 
blocks  of  power  for  distances  ranging  from  100  miles  to 
300  miles. 

In  his  study  of  long-distance  transmission  Mr.  Imlay 
considered  the  subject  from  three  angles — first,  eco- 
nomic conditions  which  justify  such  transmission;  sec- 
ond, the  plant  involved,  and  third,  the  service  that  may 
be  expected.      The   economic   conditions   which  justify 


EFFECT  OF  DIVIDED  CONDUCTORS  ON  CONDENSER 
CAPACITY  REQUIRED 

Single  Divided 

Conductors  Conductors 

Length  of  line  (miles) 350  350 

Size  of  conductor  (circ.mils) 605.000  302.500 

Energy  transmitted  per  circuit  (kw.) 150,000  I  50,000 

Voltage  of  transmission  (kv.) 220  220 

LosseJ!  (kw.) 14,900  18,180 

Synchronous  condenser  capacity  required  at  full  load 

(kva) 76,000  40.350 


long-distance  transmission  of  electrical  energy  are  a 
cheap  source  of  power,  with  an  insufficient  local  demand 
to  absorb  it,  and  a  distant  market  to  which  the  energy 
can  be  delivered  cheaper  than  energy  can  be  supplied 
at  that  point  from  any  other  source.  Among  the  im- 
portant physical  considerations  entering  into  transmis- 
sion-line design  are  arrangement  of  conductors,  voltage, 
right-of-way,  tower  spacing,  grading  of  insulators, 
switching,  u.se  of  overhead  lines,  ground  wires  and 
lightning  arresters.  Graphic  methods  of  solving  trans- 
mission-line   problems    were    presented.      The    author 
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also  showed  how  the  reactance  of  the  line  may  be  fji'eatly 
reduced  by  use  of  divided  conductors.  The  arrangement 
suggested  enables  the  line  to  transmit  a  much  greater 
amount  of  energy  without  increasing  the  synchronous 
condenser  capacFty  necessary  to  insure  proper  regula- 
tion. 

Neither  overhead  ground  wires  nor  lightning  arrest- 
ers should  be  provided  on  circuits  of  220  kv.  or  higher 
in  the  opinion  of  Mr.  Imlay,  who  asserted  his  belief  that 
they  will  cause  more  trouble  than  they  will  prevent. 
Induced  high-frequency  charges  will  be  absorbed  by  the 
large  capacity  of  the  lines  and  dissipated  by  corona. 

Strings  of  strain  insulators  should  be  graded  or  other 
means  provided  so  that  excessive  voltage  strains  will 
not  be  impressed  on  the  units  nearest  the  conductors, 
when  lines  are  operated  at  220  kv.  or  higher.  The  ob- 
jection has  been  raised  that  linemen  will  not  install  the 
correct  units  when  it  is  necessary  to  make  replacements, 
but  the  author  expressed  the  belief  that  an  effective 
organization  will  prevent  failures  of  this  sort. 

Switching  should  be  reduced  to  its  simplest  form. 
There  should  be  no  taps  from  the  transmission  line 
between  the  step-up  transformers  at  the  generating  sta- 
tion and  the  step-down  transformers  at  the  point  of 
delivery.  Where  possible,  switching  should  be  done  on 
the  low-tension  side  of  the  transformers,  but  a  certain 
amount  of  switching  to  shift  the  load  from  one  circuit 
to  another  on  high-tension  lines  will  be  unavoidable. 
Manufacturers  have  successfully  provided  oil  switches 
for  150,000-volt  circuits  involving  comparatively  large 
amounts  of  power,  and  switches  for  220-kv.  circuits  will 
have  no  heavier  duty  as  the  currents  ai-e  smaller.  High 
reactance  inherent  in  transformers  and  lines  contributes 
to  limiting  the  currents  at  time  of  short  circuit  to  a 
comparatively  small  amount,  thus  minimizing  the  duty 
imposed  on  oil  switches. 


Transformer  Connections  for 
High-Voltage  Systems 

THAT  star-star  transformer  connections  with  a  ter- 
tiary winding  have  many  advantages  when  inter- 
connecting high-voltage  transmission  systems  was  main- 
tained in  the  paper  by  J.  F.  Peters  and  M.  E.  Skinner. 
The  advantages  enumerated  for  the  star-star  con- 
nection include  the  following:  ( 1 )  It  reduces  the  aver- 
age insulation  stress  between  the  windings  and  the  core 
of  the  transformer.  (2)  It  offers  an  opportunity  to 
ground  either  or  both  the  system  neutrals  at  the  trans- 
former. (3)  It  results  in  a  cheaper  and  smaller  trans- 
former. (4)  It  offers  an  opportunity  for  further 
reduction  in  first  cost  when  the  neutrals  are  grounded 
by  the  use  of  graded  insulation.  (5)  It  offers  an  oppor- 
tunity for  further  reduction  in  first  cost  by  the  elimina- 
tion of  one  high-voltage  bushing. 

When  the  star-star  connection  is  employed  it  is 
necessary  to  have  an  auxiliary  or  tertiary  winding  con- 
nected in  delta  to  obtain  satisfactory  operation.  This 
may  be  used  to  supply  energy  for  a  synchronous  con- 
denser employed  for  connecting  power  factor.  When 
the  tertiary  is  not  designed  to  supply  a  load  its  capacity 
is  determined  by  the  heating  conditions  imposed  by 
short  circuits.  For  this  reason  the  short-circuit  condi- 
tions should  be  carefully  investigated. 

When  transformers  tie  together  three  systems  where 
the  flow  of  power  may  be  from  any  one  to  the  other 
two  or  vice  versa,  one  of  the  first  requirements  is  that 


the  reactance  between  any  two  windings  be  of  about 
the  .same  magnitude.  If  this  be  not  the  case,  there 
will  be  large  differences  between  the  regulation,  with 
varying  conditions  of  power  flow  between  the  intercon- 
nected systems.  Moreover,  with  power  supply  on  all 
three  systems,  if  the  reactance  is  low  between  any  two 
of  them,  the  currents  flowing  under  short-circuit  condi- 
tions will  become  dangerously  large  and  there  will  be 
danger  of  mechanical  injury  to  the  transformer.  Thus 
the  problem  is  one  of  getting  high  enough  reactance 
between  any  two  windings  without  making  that  between 
any  other  two  excessive. 

An  auto-transformer  offers  a  decided  saving  in  first 
cost  over  an  equivalent  transformer  with  separate  wind- 
ings, but  it  can  only  be  applied  under  certain  conditions. 
These  conditions  are  fulfilled  with  the  star-star  con- 
nection when  the  neutral  point  is  directly  and  perma- 
nently grounded.  If  the  neutral  of  the  three-phase 
star-star-connected  auto-transformer  is  not  directly  and 
permanently  grounded,  serious  stresses  will  be  imposed 
on  the  system  having  the  low^er  line  voltage  in  the  event 
of  one  of  the  lines  with  higher  voltage  grounding  acci- 
dently. 


Interconnected  Systems  Offer  No 
Unusual  Difficulties 

THROUGH  close  co-operation  of  system  load  dis- 
patchers and  slight  modifications  of  operating 
methods,  interconnected  systems  may  be  operated  with- 
out unusual  disturbances,  L.  L.  Elden  asserted  in  his 
paper,  "Operation  of  Large  Interconnected  Systems." 
In  the  operation  of  the  Edison  Electric  Illuminating 
Company  of  Boston,  the  Eastern  Massachusetts  Electric 
Company  and  the  New  England  Power  Company  some 
trouble  was  experienced  at  first  due  to  violent  fluctua- 
tions on  both  systems  caused  by  short  circuits  on  either. 
Since  then  experiments  with  various  relay  adjustments 
have  effected  some  relief,  although  it  is  not  possible 
entirely  to  eliminate  these  troubles  without  unfavorably 
affecting  the  voltage  regulation  of  the  tie  line.  Some 
difficulties  were  also  experienced  with  frequency  adjust- 
ment due  to  the  fact  that  the  Bostou  company  main- 
tained time-keeping  service  with  Warren  clocks  whereas 
the  other  companies  interconnected  with  it  did  not. 
However,  it  was  found  possible  to  keep  errors  in  time 
to  small  values  and  then  con-ect  them  by  minor  varia- 
tions of  frequeri'v. 

With  transformers  connected  to  deliver  power  to  the 
New  England  system  conditions  are  rather  unfavorable 
for  the  reverse  operations  as  regards  voltage  regula- 
tions and  control  of  power  factor.  However,  the  use  of 
induction  regulators  or  synchronous  condensers  will 
improve  this  condition  if  the  interchange  of  power  justi- 
fies the  installation. 


Control  of  Power  Factor  and  Voltage 
on  Tie  Lines 

FACTORS  which  led  to  the  selection  of  induction 
regulators  for  the  control  of  power  factor  and  voltage 
on  the  66,G00-volt  tie  line  between  the  Schuykill  and 
Chester  stations  of  the  Philadelphia  Electric  Company 
were  outlined  by  Raymond  Railey  as  follows:  First,  the 
fixed  type  of  regulators  were  considered  to  be  of  stur- 
dier construction  than  synchronous  boosters;  second, 
the  ability  to  withstand  greater  short-circuit   stresses 
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was  very  important  as  the  generating  capacity  of  the 
stations  at  the  end  of  the  line  would  in  the  event  of  a 
short  circuit  at  the  bus  deliver  a  maximum  of  700,000 
kva. ;  third,  greater  simplicity  of  operation;  fourth,' 
higher  efficiency;  fifth,  lower  first  cost;  sixth,  suitabil- 
ity for  outdoor  installation,  which  greatly  facilitated 
the  arrangement  of  equipment;  seventh,  the  induction 
regulator  is  not  a  rotating  machine ;  eighth,  less  inspec- 
tion and  maintenance  is  required. 

Two  1,7.50-kva.,  three-phase,  60-cyc!e,  oil-insulated, 
water-cooled,  motor-operated,  induction  regulators,  de- 
signed to  give  9  per  cent  buck  and  boost  on  a  13,600- 
volt  circuit,  were  installed  to  take  care  of  the  regulation 
of  this  tie  line.  Operating  experience  with  these  regu- 
lators for  control  of  voltage  and  power  factor  has  been 
very  satisfactory  and  verifies  the  result  of  the  analysis 
made  to  determine  the  capacity  and  characteristics  of 
the  regulating  equipment.  There  are  no  rapid  fluctua- 
tions of  load  on  these  lines  under  normal  conditions  and 


it  will  not  be  necessary  to  use  more  than  a  double-circuit 
220,000-volt  line  for  a  number  of  years.  Mr.  Jollyman 
also  gave  an  interesting  explanation  of  the  principle 
of  the  application  of  synchronous  condensers.  He 
likened  the  transmission  line  to  a  long  shaft  extending 
from  a  bearing  with  a  puLey  driving  a  load  at  its  far 
end  without  a  bearing.  Under  such  conditions  the 
power  that  could  be  taken  from  the  pulley  would  be 
limited  by  the  bending  of  the  shaft  and  not  by  the  tor- 
sion. The  location  of  an  outboard  bearing  would  in- 
crease the  power  that  might  be  taken  from  the  pulley. 
In  a  similar  way  the  placing  of  a  condenser  at  the 
load  end  of  a  transmission  line  stabilizes  the  voltage 
of  the  line  and  increases  its  capacity.  Carried  further 
this  analogy  would  mean  that  the  placing  of  a  syn- 
chronous condenser  at  the  center  of  a  line  would  be  the 
equivalent  of  a  bearing  placed  at  the  center  of  a  long 
section  of  shafting  between  bearings. 

J.    A.    Johnson,     Niagara     Falls     Power    Company, 


THIS  CONNECTION   WITH  THE  LINE  JOINING  THE  N.\RR.\GANSETT   AND    NEW    ENGLAND    POWER    COMPANIES   SAVED 

ENLARGING  THE  FALL  RIVER  STEAM   PLANT  A.ND  HAS  AFFORDED  ECONOMICAL  .AND  RELIABLE 

SERVICE  TO  A  LARGE  INDUSTRIAL  TERRITORY 


therefore  no  difficulty  is  experienced  in  maintaining  the 
desired  power  factors.  Some  apprehension  was  felt  at 
first  as  to  the  form  of  instructions  which  would  enable 
the  operators  to  regulate  and  load  the  lines  as  desired, 
but  it  was  found  that  position  indicators  used  with  the 
other  instruments  on  the  line  made  .satisfactory  opera- 
tion possible. 

Economics  of  Voltage  Selection  and 
Use  of  Condensers 

THE  foregoing  papers  called  forth  several  comments 
on  the  economics  of  voltage  selection,  use  of  syn- 
chronous condensers  and  the  connection  of  transform- 
ers, extracts  from  which  are  given  below. 

J.  P.  Jollyman,  Pacific  Gas  &  Electric  Company,  in 
explaining  the  economical  basis  for  the  selection  of 
220,000  volts  for  the  Pit  River  line,  pointed  out  that 
for  110,000  volts  the  economical  load  per  circuit  would 
be  30,000  kw.;  for  220,000  volts,  120.000  kw.,  and  for 
440,000  volts,  480,000  kw.  From  this  he  showed  that 
a  voltage  above  220,000  might  have  been  used  except 
that  no  generator  unit  of  suflicient  size  to  charge  such 
a  line  has  as  yet  been  developed  and  that  it  would 
not  have  been  desirable  to  carry  a  larger  percentage 
of  the  ultimate  capacity  of  the  project  on  one  line  than 
could  be  transmitted  at  220,000  volts.     On  this  project 


referred  to  the  economy  and  the  service  to  industry  at 
large  achieved  by  the  use  of  power  at  its  source  in  the 
production  of  raw  materials  that  are  widely  and  uni- 
versally used  and  can  be  more  economically  transported 
than   electrical   energy. 

C.  L.  Fortescue.  Westinghouse  Electric  &  Manufac- 
turing Company,  pointed  out  that  the  regulating  effect 
of  synchronous  condensers  is  limited  to  the  fundamental 
frequency  and  that  at  higher  frequencies  they  act 
simply  as  reactors.  He  asserted  that  transformers  and 
synchronous  condensers  should  be  considered  an  integral 
part  of  the  line.  In  his  opinion  the  point  of  greatest 
importance  in  insulation  is  to  reform  the  field  between 
the  conductor  and  ground  by  shields. 

A.  \V.  Copley,  Westinghouse  Electric  &  Manufactur- 
ing Company,  said  that  star-star  transformers  can  be 
successfully  used  without  serious  inductive  interfer- 
ence. The  advantage  of  the  auto-transformer  in  con- 
nection with  220,000-volt  and  110,000-volt  lines  is  in 
the  reduction  of  costs  in  making  the  connections  be- 
tween the  sysfems.  In  referring  to  line  regulation  by 
synchronous  condensers  Mr.  Copley  pointed  out  that 
consideration  must  be  given  to  no-load  conditions,  in 
view  of  the  fact  that  the  synchronous  condenser  when 
selected  to  handle  lagging  conditions  will  carry  but  40 
to  .50  per  cent  of  its  rating  when  the  line  is  carrying  a 
load  at  zero  power  factor. 
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L.  P.  Ferris,  American  Telephone  &  Te'.egraph  Com- 
pany, assured  that  interference  trouble  is  not  expected 
from  220,000-volt  lines,  nor  is  corona  a  source  of 
trouble  from  a  line  normally  operating  below  the  corona 
limit.  The  inductive  interference  he  attributed  to  the 
transformer,  maintaining  that  while  the  star-star 
transformer  is  satisfactory,  this  does  not  apply  to  the 
star-star  transformer  with  a  tertiary-delta  winding. 
He  also  contended  that  three-phase  shell-type  trans- 
formers possess  no  advantages  over  core  types  so  far 
as  inductive  interference  is  concerned. 


Insulator  Production  and  Problems 

Impregnation  of  Cement  Prolongs 
Insulator  Life 

FAILURES  in  cemented  insulators  have  been  con- 
siderably reduced  by  impregnating  the  cement  with 
pitch,  according  to  the  conclusions  advanced  by  Dr. 
E.  E.  F.  Creighton  and  F.  L.  Hunt  in  a  paper  on  "A 
Solution  of  the  Insulator  Problem."  One  of  the  princi- 
pal causes  of  insulator  failures,  in  the  opinion  of  the 
authors,  has  been  the  fact  that  portland  cement  shrinks 
when  it  drys  and  expands  when  wet  to  even  more  than 
its  original  size.  In  each  cycle  of  drying  and  rewetting 
the  cement  increases  in  volume  until  it  tightly  fills  the 
entire  space  between  the  hardware  and  the  porcelain. 
When  this  ^ouuiiion  is  reached  a  hot  day  will  cause  an 
unusual  expansion  of  the  metal  and  the  resulting  strain 
will  be  transmitted  directly  through  the  portland  cement 
to  the  porcelain  and  a  crack  will  result. 

The  solution  of  the  problem  lies  in  arresting  the 
expansion  of  the  cement  by  removal  of  the  moisture  and 
preventing  it  from  re-entering.  This,  according  to  the 
authors,  was  thoroughly  done  by  impregnation  under 
vacuum  of  a  large  number  of  the  insulators  and  was  less 
thoroughly  done  on  a  portion  of  the  insulators  with 
the  idea  of  determining  the  difference  in  life,  if  any, 
due  to  difference  in  thoroughness  of  the  impregnation. 

In  the  endeavor  to  reach  100  per  cent  results  it  was 
necessary  to  study  the  characteristics  of  portland 
cement  when  impregnated  by  different  substances.  It 
was  found  that  a  chunk  of  portland  cement  which  had 
been  thoroughly  impregnated  with  paraffin  by  vacuum 
and  heat  treatment  and  then  broken  would  still  absorb 
moisture  through  the  broken  surfaces.  However,  port- 
land  cement  impregnated  with  pitch  could  be  broken 
into  small  pieces  and  soaked  in  water  for  days  without 
the  slightest  indication  of  absorption  of  the  water. 

Tests  were  made  on  these  insulators  by  changing 
from  boiling  water  to  freezing  water  every  half  hour. 
By  these  methods  the  authors  claim  that  they  satisfied 
themselves  that  the  impregnation  was  effective  and  that 
the  insulators  were  ready  for  installation. 

Eleven  hundred  of  these  insulators,  carefully  marked, 
were  installed  on  a  66,000-volt  transmission  line  near 
the  seashore  in  New  England  in  July  and  August,  1918, 
and  put  into  operation  in  November.  1918.  Up  to  the 
present  time  there  has  not  been  a  failure  among  the  lot. 

A  test  made  on  the  whole  line  about  a  year  after  it 
was  put  into  operation  showed  13h  per  cent  of  failures 
among  the  insulators  which  came  direct  from  the  in- 
sulator factory  and  no  failure  at  all  on  those  which  had 
received  the  treatment  described  above.  The  insulators 
were  then  about  two  years  old. 


Up  to  the  present  time  there  have  been  additional 
failures,  amounting  to  2  or  3  per  cent,  among  the  in- 
sulators which  came  direct  from  the  factory,  but  no 
failures  whatever  in  the  insulators  in  which  the  cement 
was  treated. 

Improvements  in  Porcelain  Insulators 

AN  ANALYSIS  of  the  mechanical  stress  transmitted 
L  to  the  porcelain  by  the  cemented  hardware  indi- 
cates clearly  that  the  expansion  of  the  eyebolt  is  prob- 
ably the  most  serious  factor,  according  to  E.  H.  Fritz 
and  G.  I.  Gilchrest,  in  their  paper  "Modern  Production 
of  Insulators."  Among  other  things  emphasized  in 
their  paper  are  methods  of  making  tests  on  insulators 
for  mechanical  flashover,  effect  of  cement  and  influence 
of  physical  characteristics  on  electrostatic  fields. 

Porcelain  which  is  highly  resistant  to  abrasion  will 
resist  weathering  conditions,  the  action  of  acid,  mois- 
ture, etc.,  the  authors  pointed  out.     Another  conclusion 


TYPICAL   DIELECTRIC    FIELD   FOR   CAP-AND-PIN    INSULATOR 

was  that  the  cap-and-pin  suspension  insulator  or  the 
interlinked  insulator  does  not  represent  ideal  electrical 
design  when  considered  on  the  basis  of  the  electrostatic 
field.  A  typical  diel'^ftric  field  for  a  cap-and-pin  in- 
sulator is  shown  in  the  accompanying  illustration. 
Insulators  assembled  with  a  cement  made  up  of  one  part 
ground  porcelain  and  three  parts  portland  cement  gave 
the  same  ultimate  mechanical  strength  as  when  as- 
sembled with  neat  portland  cement.  Flashovers  are 
being  studied  by  means  of  a  high-speed  camera. 

To  definitely  determine  mechanical  stresses  caused  by 
temperature  changes,  porcelains  assembled  with  caps 
alone,  with  eyebolts  alone  and  without  hardware  were 
tested  by  alternate  immersions  in  hot  and  cold  water 
baths.  The  porcelain  parts  assembled  with  eyebolts 
alone  failed  under  the  same  severity  of  tests  as  the  as- 
sembled insulators.  The  porcelain  parts  without  hard- 
ware and  with  caps  alone  did  not  fail  under  any  of  the 
temperature  change  tests. 

Several  modifications  of  the  solid  eyebolt  were  then 
considered  and  two  special  types  were  produced  and 
tested.  These  were  assembled  with  identical  porcelain 
parts  and  metal  caps  and  under  the  same  conditions. 
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The  two  modifications  consisted  of  (1)  an  eyebolt  hav- 
ing two  drop  forgings  assembled  with  a  porcelain  sleeve, 
(2)  an  eyebolt  having  a  one-piece  drop  forging  with  a 
metal  sleeve  into  which  the  eyebolt  could  be  turned. 
Insulators  equipped  with  both  special  and  standard  type 
eyebolts  were  then  tested  by  immersing  them  alter- 
nately in  water  baths  maintained  at  zero  and  100  deg.  C. 
It  was  found  that  the  insulators  having  a  separable 
metal  sleeve  resisted  the  mechanical  stresses  from  tem- 
perature changes  more  successfully  than  the  insulators 
having  the  solid  eyebolt  or  the  eyebolt  with  the  porce- 
lain sleeve.  Besides,  the  insulators  having  the  eyebolt 
with  a  porcelain  sleeve  resisted  the  mechanical  stress 
better  than  the  insulators  with  the  solid  eyebolt. 


Insulator  Problem  Is  Not 
Solely  Electrical 

THE  subject  of  insulator  depreciation  aroused  con- 
siderable discussion  as  usual.  It  was  emphasized 
that  mechanical  characteristics  affect  the  life  of  units 
considerably,  but  dielectric  flux  distribution  assumes 
particular  importance  on  extra  high  voltage  strings. 

A.  O.  Austin,  Ohio  Insulator  Company,  held  that  the 
real  insulator  problem  has  been  that  of  depreciation, 
but  he  said  that  he  had  no  fear  of  its  ultimate 
solution. 

K.  A.  Hawley,  Locke  Insulator  Corporation,  said 
that  test  data  have  not  been  sufficient  to  do  away  with 
the  idea  of  grading  since  there  is, no  corona  formation 
on  insulator  parts  in  graded  strings.  He  pointed  out 
that  while  portland  cement  has  caused  trouble  it  has 
been  of  some  advantage  in  providing  for  the  necessary 
expansion  of  the  metal  parts.  He  called  attention  to 
the  fact  that  the  cracking  which  has  been  experienced 
has  been  annular  at  the  top  and  bottom  of  the  head 
and  not  vertical. 

R.  H.  Marvin,  R.  Thomas  &  Sons  Company,  referred 
to  tests  started  in  1916  with  paraffin-treated  cemented 
insulators.  Both  treated  and  untreated  insulators  were 
subjected  to  a  loading  of  3,000  lb.  for  two  and  one-half 
years  and  then  tested  with  50,000  volts  for  one  minute. 
These  tests  showed  no  marked  difference  in  the  depre- 
ciation of  the  insulators. 

G.  I.  Gixhrest,  Westinghouse  Electric  &  Manufac- 
turing Company,  pointed  out  that  insulator  production 
involves  mechanical  engineering  as  well  as  ceramic  engi- 
neering owing  to  the  production  and  assembling  of  the 
insulator  parts.  The  insulating  quality  of  the  porce- 
lain depends  on  its  coi.dition  when  coming  from  the 
kiln.  He  referred  to  the  fact  that  grading  of  insula- 
tors has  been  carried  out  in  Sweden  on  66,000-volt 
lines — a  refinement  not  now  considered  neces.sary  in 
this   country. 

E.  E.  F.  Creighton,  General  Electric  Company,  stated 
that  the  ceramics  of  insulators  call  for  craftsmanship 
in  which  the  personal  equation  is  a  varying  factor. 
Since  the  raw  materia's  vary  in  quality  it  is  neces- 
sary to  use  great  diligence  to  insure  uniformity. 

F.  W.  Peek,  Jr.,  General  Electric  Company,  said 
that  insulator  shielding  performed  four  functions — 
reduction  of  voltage  duty  on  line  units  by  one-third 
to  one-fourth,  removal  of  corona,  reduction  of  surface 
leakage  stresses,  and  reduction  of  high  local  stresses 
due  to  transients.  Referring  to  transients  on  transmis- 
sion lines,  he  expressed  the  opinion  that  high  frequency 
does  not  cause  insulator  troubles.     Te.sts  conducted  in 


Colorado  duplicating  lightning  disturbances  furnished 
many  data  on  this  point.  He  expressed  confidence  in 
the  success  of  220,000-volt  transmission. 
'  H.  J.  Ryan,  Stanford  University,  referred  to  the 
exhaustive  series  of  tests  conducted  under  the  auspices 
of  a  special  committee  of  the  N.  E.  L.  A.  in  which  the 
service  conditions  of  ten  years  have  been  duplicated 
as  far  as  temperature  cycles  are  concerned.  All  insu- 
lators stood  the  test  with  equal  satisfaction.  He  also 
emphasized  the  importance  of  the  relation  of  the 
primary  field  to  the  auxiliary  field  formed  at  the  incep- 
tion of  a  flashover  and  pointed  out  that  the  time  element 
is  the  essential  in  this  relationship. 

In  reply  to  this  statement  F.  G.  Baum,  San  Fran- 
cisco, said  that  difficulty  is  likely  to  be  experienced 
due  to  the  bringing  down  of  the  ground  potential 
along  the  insulator  strings  when  they  are  covered  with 
dust  and  moistened  by  dew,  particularly  after  the  line 
units  have  become  dry  from  the  heat  of  the  excessive 
charging  currents  at  such  a  time. 


Harmonics  and  Air  Strength 


Voltage  and  Current  Harmonics 
Caused  by  Corona 

REFERRING  to  the  very  large  triple-frequency  cur- 
.  rents  in  the  neutral  of  the  grounded  A-Y  trans- 
formers, described  in  the  paper  by  W.  W.  Lewis,  F.  VV. 
Peek,  Jr.,  had  the  following  explanation  to  offer.  He 
said  that  this  current  was  in  every  respect  similar  to  the 
triple-frequency  excitation  current  found  in  Y-Y 
grounded-neutral  transformers.  One  explanation  for 
its  existence  would  be  the  amplification  of  slight  resid- 
ual triple-frequency  excitation  voltages  in  A-Y  trans- 
formers by  the  high  capacity  of  the  line,  although  the 
corona  loss  over  each  half  cycle  is  most  likely  the 
primary  cause,  Mr.  Peek  said.  In  explanation  he  pointed 
out  that  when  an  alternating  voltage  higher  than  the 
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critical  corona  voltage  is  applied  to  a  conductor  the  loss 
starts  at  a  given  point  during  each  half  cycle  as  the 
voltage  increases,  continues  over  part  of  the  half  cycle, 
and  finally  ends  at  a  given  point  as  the  voltage  de- 
creases. A  varying  amount  of  corona  and  loss  thus 
occurs  during  a  given  part  of  each  voltage  wave.  The 
conducting  corona,  in  effect,  makes  a  conductor  which 
periodically  varies  in  diameter.  The  capacity  and  loss, 
therefore,  vary  during  parts  of  each  wave.     It  follows 
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that  if  a  sine-wave  voltage  high  enough  to  cause  corona 
loss  is  applied  to  conductors  the  current  cannot  follow 
a  sine  wave  but  must  be  distorted  or  contain  harmonics. 

To  check  the  conformity  of  actual  results  with  this 
reasoning  tests  were  made  on  short  three-phase  lines 
of  very  fine  wire  so  that  the  corona  loss  would  be  ex- 
cessive and  exaggerate  conditions.  The  transformers 
were  of  such  size  that  the  corona  loss  was  an  appre- 
ciable load  and  there  was  a  large  triple-frequency  cur- 
rent in  the  neutral.  After  curves  were  made  on  the 
line  similar  curves  were  made  on  Y-connected  glass- 
plate  condensers  of  approximately  the  equivalent  capac- 
ity of  the  line  and  of  very  small  corona  loss.  The  neu- 
trals of  the  condensers  and  the  transformers  were  con- 
nected. These  tests  indicated  that  the  capacity  of  a 
line  free  from  corona  loss  would  not  cause  high  triple- 
frequency  currents  by  amplification  of  residual  triple- 
frequency  magnetizing  voltage  harmonics  in  the  A-Y 
transformers. 

J.  B.  Whitehead,  Johns  Hopkins  University,  observed 
that  while  corona  forms  at  a  definite  point  on  the 
ascending  side  of  the  voltage  wave,  there  is  evidence 
to  believe  that  it  does  not  disappear  at  an  equal  vo'tage 
on  the  descending  side  of  the  wave  but  that  it  continues 
visibly  to  a  lower  point  and  invisibly  to  a  still  lower 
point,  approaching  the  zero  line  of  voltage. 


Effect  of  Temperature  on  Electric 
Strength  of  Air 

A  SERIES  of  experiments  in  which  corona  voltages 
have  been  measured  at  several  temperatures  within 
the  range  of  5  deg.  C.  to  70  deg.  C.  were  described  in  a 
paper  by  Dr.  J.  B.  Whitehead  and  F.  W.  Lee,  the  pres- 
sure being  varied  in  each  case  from  that  of  atmosphere 
downward,  and  in  extreme  cases  to  6.03  cm.  of  mercury. 
Continuous  potentials  were  used  throughout  the  work 
since  it  has  been  shown  that  continuous-current  corona 
voltages  have  the  same  values  as  the  peak  of  the  wave 
of  alternating  voltages.  The  observations  showed  that 
under  constant  conditions  as  to  pressure  and  tempera- 
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ture  a  higher  value  of  negative  potential  than  positive 
potential  is  required  to  form  corona.  Within  the  range 
of  values  investigated  the  general  form  of  the  law  of 
corona,  as  developed  experimentally  by  a  number  of 
other  observers,  is  found  to  be  fulfilled,  thus  substan- 
tiating the  empirical  laws  developed  by  Messrs.  White- 
head and  Peek,  although  the  constants  of  the  equations 
involved  are  higher  than  any  heretofore  observed. 
There  is  some  indication  that  at  temperatures  in  the 


neighborhood  of  70  deg.  C.  a  departure  from  the  em- 
pirical laws  mentioned  may  occur.  Three  sizes  of  wires 
were  investigated  with  diameters  of  0.0521  cm.,  0.0813 
cm.  and  0.0993  cm.  respectivey.  The  critical  surface 
intensity  at  which  corona  started  on  these  wires  can  be 
summarized  in  the  relation, 

E  =  39.8  5  +  10.36  \/l  d  for  +  corona, 
■  E  =  40.3  5  +  11.96  \'ld  for  —  corona, 
in  which  5  is  the  density  factor  as  defined  by  the  equa- 
tion 0  :=  3.92  FT,  P  being  absolute  pressure  in  centi- 
meters of  mercury  and  T  absolute  temperature  in  degrees 
centigrade;  d  is  the  diameter  of  the  wire  in  centimeters. 
It  is  said  that  the  results  of  the  investigation  are  in 
accord  with  Townsend's  theory  of  secondar>'  ionization. 

Results  of  Line  Tests  Conducted  at 
220,000  Volts 

RESULTS  of  operating  a  140-kv.,  100-mile  line  in 
.  Michigan  at  220  kv.  were  explained  by  W.  W.  Lewis 
in  his  paper.  The  line,  which  extends  from  Junction  to 
Grand  Rapids,  consists  of  three  conductors  each  of  seven- 
strand  medium  hard-drawn  copper  with  a  cross-section 
of  110,000  circ.mils.  The  conductors  are  virtually  in 
a  vertical  plane  12  ft.  (3.6  m.)  apart  and  the  average 
elevation  of  the  line  is  about  750  ft.  (230  m.)  above  sea 
level.  In  general  the  coiona  losses  followed  Peek's  law, 
with  some  deviation  especially  at  lower  voltages.  At  the 
higher  voltages  a  current  in  the  grounded  neutral  was 
encountered  which  was  about  40  per  cent  of  the  line 
current.  This  current,  which  began  at  about  the  nor- 
mal line  voltage,  was  apparently  due  to  corona  which 
caused  a  pulsation  in  the  voltage  wave  and  a  triple- 
frequency  current  to  flow^  through  the  capacitance  to 
ground  and  back  through  the  grounded  neutral.  The 
line-charging  current,  the  current  in  grounded  neutral 
and  the  rise  in  voltage  along  the  line  were  all  greater 
than  was  calculated  from  the  geometrical  capacitance. 
This  may  be  accounted  for  by  an  increased  capacitance 
due  to  increased  diameter  of  conductor  caused  by  corona. 
Harmonics  introduced  into  the  voltage  w^ave  by  the 
corona  also  may  have  contributed  to  the  effect  noticed. 
The  tests  indicated  a  difference  in  corona  loss  with  the 
neutral  grounded  and  isolated,  probably  due  to  the  flow 
of  triple-frequency  current  in  one  case  and  the  distor- 
tion of  the  voltage  by  triple-frequency  component  in  the 
other.  The  danger  of  overvoltage  across  legs  and  be- 
tween neutral  and  ground  with  Y-Y  connection  was 
shown  by  the  test. 

In  one  case  with  the  transformers  connected  A-Y  with 
neutral  grounded  at  the  generator  end  only  and  Y-A 
with  ungrounded  neutral  at  the  load  end,  one  corner  of 
the  low-tension  delta  at  the  load  end  was  open  and  a 
voltage  was  read  acro.ss  the  corner  which  amounted 
to  13,500  volts  with  203  kv.  at  the  generator  end.  One- 
third  of  this  appeared  across  each  leg  of  the  low  ten- 
sion. The  triple-fre(iucncy  phase  voltage  multiplied 
by  the  ratio  of  transformation  gives  the  triple-frequency 
voltage  across  each  high-tension  leg  (75,000  in  this 
case)  between  the  neutral  and  ground.  Such  voltages 
may  be  expected  with  Y-Y  connection  without  tertiary 
winding,  it  w^as  said  by  the  author,  who  also  stated  that 
the  tests  clearly  indicate  the  desirability  of  operating 
the  transmission  line  below  the  corona  voltage,  thus 
avoiding  corona  loss  and  its  accompanying  effects. 

L.  P.  Ferris  pointed  out  that  values  of  charging  cur- 
rent and  neuti-al  current  departed  from  calculated  values. 
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^I.  E.  Skinner,  Westinghouse  Electric  &  ilanufac- 
turing  Company,  stated  that  test  conditions  indicated 
that  in  the  calculation  of  line  impedance  the  image 
conductor  should  be  taken  as  being  from  500  ft.  to  1,000 
ft.  below  the  surface  of  the  ground.  He  also  said  that 
oil  switches  between  the  transmission  line  and  the 
transformers  and  synchronous  condensers  at  interme- 
diate points  on  a  line  tended  to  increase  the  effective 
length  of  line  and  produce  unfavorable  operating 
characteristics. 


Miscellaneous 


Electrical  Development  in  Italy 

GUIDO  SEMENZA,  local  honorary  secretary  of  the 
A.  L  E.  E.  for  Italy  and  consulting  engineer  of 
Milan,  gave  a  most  interesting  and  instructive  address 
on  some  of  the  outstanding  developments  in  his  country. 
Italy,  like  other  European  countries,  did  not  feel  the 
reed  of  greater  industrial  development  until  recently, 
but  now  the  lack  of  essential  raw  material  resources 
is  forcing  the  rapid  e.xpansion  of  the  electrical  indus- 
try. Before  the  war  Italy  had  an  installed  hydro-electric 
capacity  of  about  1,500,000  kw. ;  at  the  present  time 
stations  are  under  construction  which  will  add  500,000 
kw.  To  this  more  than  2,000,000  kw.  of  projects  have 
been  thoroughly  studied. 

Having  two  watersheds  of  different  run-off  charac- 
teristics, one  in  the  northern  part  and  one  further  south, 
Italy  will  benefit  considerably  by  interconnection.  In 
the  Alps  the  run-off  is  heavy  in  the  summer  because 
of  the  melting  glaciers,  while  further  south  in  the 
Apennines  the  greater  run-off  is  in  the  winter;  at  this 
time  the  several  stations  in  the  two  sections  are  inter- 
connected and  lines  to  connect  the  two  divisions  are 
under  construction.  This  interconnection  is  being  made 
without  the  pressure  of  law,  said  Mr.  Semenza,  because 
Italians  are  of  the  opinion  that  private  control  is  best. 
One  of  the  interesting  problems  in  southern  Italy  is 
that  of  supplying  power  to  Sicily.  Although  this 
island  is  separated  from  the  mainland  by  only  2i  miles 
by  the  Strait  of  Messina,  the  swift  currents  preclude 
the  laying  of  submarine  cables.  Consideration  is  there- 
fore being  given  to  the  construction  of  a  tunnel  in  which 
to  run  supply  lines  to  the  island. 

European  and  American  practices  differ  principally 
because  in  America  the  number  of  manufacturers  is 
comparatively  few  and  the  designs  more  standardized, 
while  in  Europe  the  greater  number  of  individual  manu- 
facturers tends  to  maintain  a  greater  range  of  special 
design.  Hence  the  prime  factor  in  Italian  design  is 
the  need  of  the  greatest  possible  efficiency  in  operation. 
This  causes  the  most  intensive  study  of  all  the  sur- 
rounding conditions. 

Both  isolated  and  grounded  neutral  systems  are  in 
use  in  Italy,  engineers  there  being  inclined  to  favor 
grounded  systems  because  of  the  lessened  troubles 
resulting  from  accidental  grounds.  Few  outdoor  sta- 
tion.s  are  in  operation.  Three  reasons  were  assigned 
for  this:  First,  European  manufacturers  have  given 
little  consideration  to  the  development  of  this  class  of 
apparatus;  second,  the  extreme  severity  of  the  weather 
conditions  would  render  repairs  difficult  and,  third, 
until  recently  the  cost  of  the  necessan-  buildings  to 
house  the  apparatus  was  so  low  as  not  to  be  a  determin- 


ing factor  in  the  total  cost.  Mr.  Semenza  expressed 
the  opinion  that  the  use  of  overhead  ground  wires  was 
of  questionable  value.  Several  forms  of  lightning 
arresters  are  in  use,  principally  horn-type  and  multi- 
gap,  while  aluminum  arresters  have  not  met  with  much 
application.  The  difficulties  experienced  with  the  first 
suspension  insulators  received  in  Italy  have  mitigated 
against  their  widespread  adoption. 

The  electrification  of  railways  has  pi'oceeded  rapidly. 
Of  the  467  miles  now  e'.ectrified,  one-ninth  use  600 
volts  and  the  third-rail  system.  The  remainder  are 
almost  entirely  three-phase,  .3,700  volts.  Three  hundred 
and  fifty  miles  additional  are  under  construction  now. 
One  interesting  installation  is  that  of  a  branch  line 
which  operates  in  mountainous  country.  The  locomo- 
tives, which  are  rated  at  300  hp.  and  operate  at  4,000 
volts  direct  current,  are  remarkable  for  the  simplicity 
of  their  control.  The  eight  months'  operation  of  this 
line  has  proved  very  satisfactory. 


Synchronous  Motors  for  Ships 

TESTS  on  the  steamship  Cuba,  the  first  vessel  to  be 
propelled  by  a  synchronous  motor,  were  described 
by  E.  S.  Henningsen.  This  is  a  fast  passenger  and 
express  boat  which  has  been  in  successful  operation 
since  November,  1920.  These  tests  showed  the  most 
satisfactory  methods  of  stopping  and  reversing  the 
vessel  and  the  effect  of  single  and  double  amortisseur 
windings.  The  motor  used  for  this  service  differs  in  the 
following  particulars  from  those  designed  for  land 
practice:  The  diameter  is  smaller  and  the  length  cor- 
respondingly greater;  the  bearing  is  of  the  end-.shield 
type;  the  air-gap  clearance  is  somewhat  greater;  special 
precautions  are  taken  to  make  the  insulation  moisture- 
proof;  the  amortisseur  winding  is  so  constructed  that 
the  poles  may  be  removed  without  removing  the  rotor; 
jacking  bolts  are  provided  in  the  bearing  housings  for 
taking  the  weight  of  the  rotor  when  it  is  desired  to 
remove  a  bearing. 

The  discussion  on  the  use  of  synchronous  motors 
brought  out  the  point  that  synchronous  motors  may  be 
found  less  suitable  on  small  ships  than  direct-current 
motors  and  Diesel  engines.  Marine  synchronous  motors 
are  easily  controlled  and  may  be  stopped  more  quickly 
than  steam  engines,  however. 


Magnetic  Properties  of  Powdered  Iron 

THE  magnetic  properties  of  compressed  powdered 
iron  were  declared  to  be  very  similar  to  those  of 
solid  iron  in  which  air  gaps  are  cut  according  to  Buck- 
ner  Speed  and  G.  W.  Elmen.  Their  paper  contains 
curves  and  tables  indicating  these  properties  and  a 
description  of  measurements  of  inductance  and  effec- 
tive resistance  of  coils  with  powdered-iron  cores  at  fre- 
quencies within  the  audible  range  of  500,  800,  1.200, 
1,600  and  2,000  cycles  per  second. 


Heat  Losses  in  A.-C.  Machines 

SOLUTIONS  for  the  distribution  of  alternating  cur- 
rent within  conductors  that  are  embedded  in  open 
rectangular  slots  were  worked  out  by  Waldo  V.  Lyon 
with  the  aid  of  hyperbolic  functions  of  complex  angles. 
This  method,  according  to  the  author,  is  simpler  than 
methods  formerly  used,  which  usually  employed  trig- 
onometric and  hyperbolic  functions  of  real  angles. 
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Automatic  Substations  Entering 
Electric  Service  Field 

Have  Definitely  Proved  Success  in  Industries  and  Edi- 
son System — Saving  in  Feeder  Copper  and  Good 
Service  Rendered  Are  Characteristic 

By  R.  J.  Wensley 

Switchboard   Engineering   Department.    Westinghouse 
Electric  &  Manufacturing  Company 

AUTOMATICALLY  controlled  substation  equipment, 
Ix  first  developed  for  railway  service,  has  now  defi- 
nitely assumed  a  place  in  the  light  and  power  field. 
During  the   past   year  progress   in   the  application   of 


equipments  now  on  order  as  well  as  installed  and 
running  is  given  in  the  table.  From  this  it  may  be 
observed  that  the  Mississippi  Valley  is  leading  in  the 
application  of  this  new  form  of  equipment.  The  East- 
ern States  have  showm  a  noticeable  reluctance  to  take 
advantage  of  the  better  service  at  decreased  cost  which 
the  elimination  of  manual  operation  seems  to  offer. 

For  large  substations  w-ith  several  units  automatic 
control  should  not  be  used.  It  is  difficult,  if  not  impos- 
sible, to  show  a  tangible  saving  when  the  equipment  to 
be  controlled  exceeds  5,000  kw.  or  6,000  kw.  concentrated 
in  one  station.  On  the  other  hand,  using  automatic 
control,  there  is  no  reasonable  excuse  for  a  station  of 
such  size.     Since  the  operating  cost  does  not  rise  ex- 


FIKST  AUTOMATIC  SUBSTATIONS  FOR  EDISON  THREE-WIRE    SYSTE.M  AND  INDUSTRIAL  PLANTS  NOW  IN    SUCCESSFXT,  OPERATION 


A  and  B — Automatic  synchronous  motor-generator  set  (500  kw. ) 
and  switchboard  serving  three-wire  system  of  the  St.  Paul  Gas 
Light  Company. 


C  and   D — Direct-current  service  in   the   Packard    Motor   Com- 
pany.   Detroit,    is    supplied    by    this   entirely    automatic    1.500-kw. 

motor-generator  set. 


automatic  control  for  use  by  central  stations  is  shown 
by  the  starting  of  the  first  full  automatic  substation 
applied  to  an  Edison  three-wire  system  by  the  St.  Paul 
Gas  Light  Company.  In  the  industrial  field  there  has 
been  the  starting  of  the  first  of  the  250-volt,  two-wire 
automatic  substations  by  the  Packard  Motor  Car  Com- 
pany of  Detroit.  In  mining  work,  also,  there  has  been 
the  starting  of  the  first  full  automatic  control  in  the 
mine  of  the  Lincoln  Coal  Company  at  Nanty  Glo,  near 
Johnstown,  Pa.,  and  the  purchase  of  twelve  automatic 
substations  by  the  Consolidated  Coal  Company  of  St. 
Louis  for  its  mines  at  Mount  Olive  and  Staunton,  111. 
A  complete  list  of  Westinghouse  automatic  control 


cessively  the  units  are  scattered  into  numerous  small 
stations;  this  division  may  be  carried  to  any  reasonable 
limit.  As  the  units  are  reduced  in  size,  the  cost  per 
kilowatt  naturally  rises,  but  a  reduction  of  copper  in 
the  feeder  system  is  effected.  If  the  size  of  the  units 
is  made  too  small,  however,  this  advantage  is  lost  as 
it  is  necessary  to  keep  a  certain  amount  of  copper  for 
any  given  concentration  of  load  so  as  to  provide  for  load 
transfer  in  case  a  station  is  cut  out  for  repairs.  The 
rising  cost  of  alternating-current  feeders  is  another 
limiting  factor  in  the  subdivision  of  substation  capacity. 
It  is  thus  very  diflficult  to  set  up  a  hard  and  fast 
formula  on  which  to  base  the  best  size  and  distribu- 
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tion  of  units,  since  there  must  necessarily  be  many 
assumptions.  It  is  no  easy  matter  to  obtain  accurately 
the  average  load  in  amperes  per  unit  area,  and  even 
when  obtained  the  local  conditions  are  likely  to  be  such 
as  to  prevent  the  theoretical  solution  of  the  case  from 
proving  practical. 

It  is  well  known  that  automatic  control  with  its  con- 
sequent distribution  of  small  units  close  to  the  load 
will  enable  the  central  station  to  use  plain  converters 
with  only  a  limited  voltage  control  secured  by  shunt- 
field  regulation  with  consequent  operation  at  other  than 
unity  power  factor.  If  a  system  can  be  laid  out  on  this 
basis  without  the  use  of  excessive  copper  or  the  sacri- 
fice of  too  much  in  regulation  on  the  customers'  prem- 
ises, then  it  will  be  an  advantage  indeed  to  eliminate 
the  booster  converter  or  the  regulated  motor  generator. 
Care  should  be  taken  in  the  application  of  this  idea, 
however,  as  central  stations  with  Edison  systems  are 


AUTOMATIC  SUBSTATIONS  BEING  FURNISHED  BY  ONE 
MANUFACTURER  FOR  LIGHT  AND  POWER  SERVICE 

Name  and  Location  Apparatus         Kw.    A. -C.  Line  D.-C.  Voltage 

St.  Paul  Gas  Light  Co.*,  St.  Paul. 

Minn SjTi.  M.G.  500         4,400  250-125 

3- wire 
Packard  Motor  Car  Co.t,  Detroit, 

Mich Syn.  M.G.        1,500         4.400  230 

Packard  Motor  Car  Co.,  Detroit, 

Mich Svn.  M.G.         1.500  4,400  230 

LincolnCoalCo.,t  NantyGlo,Pa.  Syn.  M.G.  200  2.200  275 

Consolidated    Coal    Co.,    Mount 

Olive,  111 Syn.M.G.  300         2,200  275 

Consolidated    Coal    Co.,    Mount 

01ive,Ill Syn.M.G.  150         2.200  275 

Consolidated    Coal   Co.,    Mount 

Olive,  111 Syn,  M.G.  100         2.200  275 

Consolidated  Coal  Co.,  Staunton, 

111 Syn.M.G.  300         2.200  275 

ConsoUdated    Coal    Co.,    Mount 

Olive,  III Syn,M.G.  150         2,200  275 

Consolidated    Coal    Co.,    Mount 

Olivclll Syn.M.G.  150         2.200  275 

Consolidated  Coal    Co.,    Mount 

Olive,  111 Sj-n.M.G.  100  2.200  275 

Consolidated    Coal    Co.,    Mount 

Olive,  III S>-n.M.G.  150  2.200  275 

ConsoUdated  Coal  Co.,  Staunton 

111 Syn.M.G.  300  2,200  275 

Consolidated    Coal    Co.,    Mount 

Olive.  Ill Syn.M.G.  150  2.200  275 

Con.solidated   Coal    Co.,     Mount 

Olive.  Ill Syn.M.G.  100         2,200  275 

Consolidated    Coal    Co.,    RIount 

Olive, 111 Sj-n.M.G.  150         2.200  275 

Milwaukee  Elec.  R,  &  L.  Co., 

Milwaukee,  Wis Syn.  Con.  1,000        13,200  250-125 

3-wire 
Morgan  &  Wright  Tire  Co.,  De- 
troit, MicJi Syn.  M.G.        1.500  2.200  A.C.  start  only 

Morgan  &  Wright  Tire  Co.,  De- 
troit, Mich Syn.  M.G.        1.500  2.200  A.C.  start  only 

CroweCoalCo.,Henryetta,  Okla.  Syn,  M.G.  2.200  275 

•In  service  Dec.  13,  1920.  t  Started  Feb  22,  1921.  J  In  service  Jan.  12, 
1921, 

very  jealous  of  the  quality  of  service  rendered.  The 
use  of  the  boosterless  converter  requii-es  that  the  alter- 
nating-current supply  voltage  be  reasonably  constant 
and  that  the  regulation  of  the  alternating-current 
feeder  be  very  good  indeed.  With  the  booster  con- 
verter or  motor  generator  the  direct-current  voltage  is 
independent  of  the  alternating  current  within  widely 
varying  limits,  this  independence  being  gained  by  the 
regulation  effected  by  the  automatic  control.  The 
merits  of  these  two  systems  should  be  carefully 
weighed  by  the  central-station  operator  before  either 
is  adopted.  There  are  cases  suited  to  each  of  these 
methods  of  operation,  and  neither  should  be  condemned 
because  it  does  not  happen  to  fit  the  particular  case 
under  investigation. 

The  best  apparent  way  of  arriving  at  the  most  eco- 
nomical solution  of  any  particular  .system  is  to  estab- 
lish the  load  distribution  as  nearly  as  possible,  after 
which  two  or  more  tentative  layouts  should  be  made, 
taking  into  account  the  cost  of  installing  the  alternat- 


ing-current supply,  the  substations  proper  (including 
real  estate  and  erection)  and  the  direct-current  feeder 
system,  basing  all  figures  on  the  same  allowable  voltage 
variation  on  the  customers'  premises.  A  curve  can 
then  be  plotted  with  the  cost  per  kilowatt  against  the 
size  of  units  used,  thus  showing  the  tendency.  From 
this  a  fairly  accurate  idea  can  be  obtained  as  to  the 
probable  low  point  in  the  curve  in  cost  per  kilowatt  of 
connected  peak  load.  The  cost  per  kilowatt  of  installed 
capacity  is  not  a  fair  figure  to  use,  since  different  dis- 
tribution of  converting  units  may  require  different  total 
capacities  of  machines  to  handle  the  same  connected 
load. 

After  the  probable  low  point  is  estimated  by  inspec- 
tion, two  or  more  cases  should  be  figured  for  points  on 
the  curve  near  the  assumed  low  point.  This  will  prob- 
ably fix  the  low  point  with  sufficient  accuracy  for  prac- 
tical purposes. 

The  price  of  copper  will  have  a  very  decided  effect 
on  this  calculation,  the  economical  size  of  machine  in- 
creasing quite  rapidly  as  copper  decreases.  The  cost 
of  underground  construction  as  affected  by  the  character 
of  the  soil  and  the  existing  underground  structures  of 
other  utilities  will  also  have  a  noticeable  effect  on  the 
curve. 

Automatic  Station's  Care  of  Growth  of  Load 

In  many  cases  of  existing  stations  of  large  capacity 
the  economy  of  automatic  control  would  be  very  doubt- 
ful, but  when  the  direct-current  load  increases  such 
increase  can  almost  invariably  be  handled  at  less  ex- 
pense by  the  installation  of  small  automatic  substations 
in  the  basements  of  large  buildings  at  suitable  points 
near  the  heaviest  load  centers.  This  type  of  installa- 
tion should  be  used  as  an  inducement  to  obtain  the 
business  of  large  office  buildings,  theaters,  etc.  With 
automatic  sectionalizing  equipment  connected  so  as  to 
give  the  building  service  first,  the  automatic  system 
becomes  attractive  to  the  owners  of  the  building. 

A  good  example  of  the  results  to  be  obtained  by  this 
type  of  installation  is  given  by  a  recent  occurrence  at 
St.  Paul.  There  an  automatic  substation  is  installed  in 
the  basement  of  the  Hamm  Building,  which  contains 
many  offices  as  well  as  the  largest  motion-picture  theater 
in  St.  Paul.  The  power  supply  was  interrupted  in  the 
middle  of  the  afternoon  by  some  high-tension  line 
trouble. 

All  of  the  synchronous  apparatus  in  the  substa- 
tions was  dropped  off,  including  the  automatic.  The 
entire  direct-current  load  was  thrown  on  the  battery 
with  consequent  low-voltage  conditions.  The  alternat- 
ing-current power  was  almost  immediately  restored,  and 
as  the  motor-generator  was  coasting  at  a  fairly  high 
speed,  the  automatic  equipment  was  back  on  the  line 
almost  at  once.  The  switches  connecting  the  building 
to  the  street  then  opened,  leaving  the  tie  through  the 
load-limiting  resistance  and  thus  helping  out  the  bat- 
tery to  a  limited  extent;  but  the  building  immediately 
received  normal  voltage,  while  the  rest  of  the  system 
was  low  for  about  five  minutes. 

Such  incidents,  showing  the  speed  and  accuracy  of 
automatic  control,  are  occurring  every  day.  An  entire 
Edison  .system  equipped  with  automatic  control  would 
resume  normal  service  after  an  interruption  with  almost 
incredible  speed.  The  possibilities  of  automatic  control 
should  be  carefully  investigated  by  the  manager  of  any 
central  station  contemplating  an  increase  in  the  direct- 
current  system. 
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Value  of  Electric  Drive  Appreciated 
in  the  Textile  Industry 

A— In  the  plant  of  F.  C.  Huych  &  Sons,  Albany,  N.  Y., 
where  electric  drive  has  given  highly  satisfactory  results 
for  five  years,  are  112  heavy-felt  weaving  looms  like  this 
driven  by  2-hp.  motors. 

B — There  is  no  belt  slippage  to  give  trouble  on  these 
woollen  card  machines.  Individual  motors  with  Link  Belt 
chain  drive  are  used  in  the  Cleveland  Worsted  Mills  plant. 

C — Production  has  been  increased  from  5  to  11  per  cent 
by  equipping  the  cotton  spinning  room  as  shown.  In  this 
spinning  room  of  the  Woodruff  Cotton  Mills,  Woodruff, 
S.  C,  there  are  172  5-hp.  and  7J-hp.  motors  all  using  chain 
drive. 

D — Modernized  working  conditions  and  a  belief  in  the 
electric  drive  are  rapidly  raising  the  efficiency  of  the  tex- 
tile industry.  A  typical  modern  mill  building  of  the  Easley 
Cotton  Mills. 

E — Old  mills  once  a  maze  of  belts  have  been  electrified, 
with  a  resulting  improvement  in  working  conditions. 

F — Appreciation  of  the  value  of  neat,  safe  electrical  in- 
stallations is  shown. 
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Selection  of  Polyphase  Motors 

Comparison  of  Electrical  and  Physical  Characteristics  that  Affect  Service  Requirements- 
of  Speed.  Frequency,  Weight  and  Rating  Are  Considered— Squirrel- 
Cage  Compared  with  Wound-Rotor  Motor 


-Choice 


By  BENJAMIN'   F.  BAILEY" 

Chief  Engineer  Howell  Electric  Motors  Company 

IN  THE  intelligent  selection  of  motor  equipment 
there  are  a  number  of  fundamental  points  that 
must  be  carefully  considered  if  the  best  operat- 
ing results  are  to  be  obtained.  A  comparison  of 
speeds  and  the  questions  of  weight  and  rating  are 
typical  features  that  should  be  studied  in  every  applica- 
tion. While  it  is  not  possible  to  go  into  great  detail 
regarding  all  of  these  characteristics,  it  is  the  inten- 
tion in  this  article  to  discuss  briefly  some  of  the  points 
that  should  be  understood  by  both  purchasers  and  sales- 
men of  polyphase  induction  motors.  Much  of  what  is 
said  will  apply  also  to  other  types  of  motors. 

High-Speed  or  Low-Speed  Motors 

In  general  the  higher  the  speed  of  the  motor  the 
better,  for  the  power  of  the  motor  is  dependent  upon 
two  factors — the  size,  which  determines  roughly  the 
torque  or  turning  effort  that  the  motor  can  deliver, 
and  the  speed.  The  power  is  the  product  of  these  two 
factors. 

In  the  first  place  high-speed  motors  are  cheaper. 
Thus,  if  a  5-hp.  motor  at  1,800  r.p.m.  is  compared  with 
a  motor  of  the  same  horsepower  at  1,200  r.p.m.,  it  will 
be  found  that  the  latter  costs  about  40  per  cent  more. 
At  900  r.p.m.  the  cost  is  increased  approximately  75 
per  cent  above  that  of  the  1,800-r.p.m.  motor,  and  at 
600  r.p.m.  the  cost  is  more  than  doubled.  In  addition 
to  the  fact  that  the  low-speed  motor  costs  much  more 
than  one  of  higher  speed,  it  is  in  almost  every  respect 
a  poorer  motor.  In  the  characteristic  curves  of  two 
10-hp.,  three-phase,  60-cycle,  220-volt  motors  designed 
for  1,800  and  600  r.p.m.  respectively,  it  will  be  seen 
that  the  best  efficiency  of  the  high-speed  motor  is  88 
per  cent  and  of  the  low-speed  motor  81  per  cent.  The 
difference  is  even  more  marked  at  one-quarter  load, 
where  the  respective  figures  are  70  per  cent  and  65  per 
cent. 

The  power  factor  shows  an  even  greater  improvement 
in  the  high-speed  motor,  the  respective  figures  at  full 
load  being  90  per  cent  for  the  1,800-r.p.m.  motor  and 
69  per  cent  for  the  600-r.p.m.  motor.  The  starting 
torques  are  respectively  290  per  cent  and  140  per  cent, 
and  again  the  high-speed  motor  is  much  the  better. 

The  above  remarks  can  hardly  be  extended  to  the 
case  of  two-pole  motors  giving  a  speed  of  3,600  r.p.m. 
at  60  cycles.  Two-pole  motors  are  difficult  to  wind, 
which  makes  their  cost  little,  if  any,  less  than  that  of 
four-pole  motors,  and  the  electrical  characteristics  do 
not  show  much,  if  any,  improvement  over  those  of 
four-pole  motors.  Moreover,  the  speed  is  so  high  that 
it  is  difficult  to  connect  motors  to  their  loads  except 
in   certain   .special  applications. 

While  it  will  be  clear  from  the  above  that  the  high- 
speed motors  possess  distinct  advantages,  it  is  neces- 
sary in  many  applications  to  use  motors  of  a  lower 
speed.     Thus,   if  a  motor  is   to   drive  a  countershaft, 


It  may  be  impossible  to  mount  a  puUev  on  the  counter- 
shaft large  enough  to  insure  that  the  standard  diam- 
eter of  motor  pulleys  may  be  used  with  high-speed 
motors  and  still  get  the  proper  speed  ratio.  For  in- 
stance, the  standard  pulley  for  a  20-hp.,  1,800-r  p  m 
motor  is  8  in.  (20  cm.)  in  diameter  and  wide  enough 
for  a  6-in.  {15.2-cm.)  belt.  The  full-load  speed  of  the 
motor  will  be  about  1.720  r.p.m.  If  the  countershaft 
is  to  run  at  250  r.p.m.,  a  pulley  of  8(1.720  250)  =  55 
in.  (140  cm.)  diameter,  would  be  required.  In  many 
cases  there  would  not  be  sufficient  clearance  to  get 
a  pul'ey  of  this  diameter  upon  the  shaft.  If  it  were 
possible  to  use  a  6-in.  motor  pulley  instead  of  an  8-in. 
pulley,  the  correct  size  of  the  countershaft  pulley 
would  be  reduced  to  41  in.  (104  cm.),  but  the  belt 
width  would  have  to  be  increased  in  the  same  propor- 
tion, or  to  8  in.  The  total  belt  pull  would  be  increased 
334  per  cent,  and  this  would  be  exerted  at  a  greater 
distance  from  the  bearing.  The  pressure  upon  the 
bearing  would  be  increased  approximately  50  per  cent. 
This  would  be  very  bad  practice  and  almost  sure  to 
lead  to  trouble. 

A  20-hp.,  1,200-r.p.m.  motor,  however,  is  regularly 
furnished  with  a  9-in.  (22.8-cm.)  pulley.  The  full-load 
speed  is  about  1,150  r.p.m.  and  therefore  requires  a 
pulley  of  9(1,1.50  250)  =  41  in.  In  this  case,  then, 
it  would  be  preferable  to  use  a  1,200-r.p.m.  motor. 
If,  however,  there  is  plenty  of  room  for  the  larger 
countershaft  pulley,  an  1,800-r.p.m.  motor  is  both  bet- 
ter and  cheaper. 

In  many  cases  it  will  pay  to  use  a  higher-speed 
motor  with  back  gearing  rather  than  to  attempt  to  use 
a  low-speed   motor  directly. 

It  should  not  be  inferred,  however,  that  a  low-speed 
motor  is  never  preferable.  Many  cases  arise  where 
a  motor  must  be  directly  connected  to  its  load  in  order 
to  save  space  or  to  insure  quiet  running.  In  such 
cases  a  low-speed  motor  may  be  necessary.  They 
should,   however,   be  avoided,   if  possible. 

It  has  often  been  urged  in  favor  of  low-speed  motors 
that  they  are  more  durable  than  high-speed  motors. 
In  the  case  of  the  squirrel-cage  motor  about  the  only 
parts  which  wear  are  the  bearings.  It  is  true  that, 
other  things  being  equal,  high-speed  bearings  would 
tend  to  wear  faster  than  low-speed  bearings  of  the 
same  type  and  would  also  tend  to  run  hotter.  Investiga- 
tion has  shown,  however,  that  a  ring-oiled  bearing 
is  capable  of  carrying  much  greater  loads  at  high  speed 
than  at  low  .speed.  This  is  due  to  the  fact  that  the 
high  speed  tends  to  carry  the  oil  in  between  the  shaft 
and  the  bearing  so  that-  the  shaft  actually  floats  upon 
a  film  of  oil.  If  the  speed  is  doubled,  the  load  upon 
the  bearing  can  be  increased  about  41  per  cent  without 
rupturing  the  oil  film.  This  fact  largely,  if  not  entirely, 
offsets  the  more  rapid  wear  which  might  be  expected 
in    a    high-speed    bearing,    and    since    motor    manufac- 
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turers  usually  use  the  same  size  bearing  for  a  given 
weight,  whether  the  speed  is  high  or  low,  it  is  ques- 
tionable whether  the  wear  is  any  greater  in  a  high- 
speed than  in  a  low-speed  bearing. 

In  the  majority  of  cases  a  customer  has  no  choice 
as  to  the  frequency  to  be  employed.  If  there  is  any 
choice,  the  60-cycle  motor  is  greatly  to  be  preferred 
to  the  25-cycle  one  in  all  cases  where  speeds  of  1,800 
r.p.m.  or  1,200  r.p.m.  can  be  employed.  If  the  condi- 
tions should  necessitate  a  low-speed  motor,  a  four-pole, 
25-cycle  motor  giving  a  speed  of  750  r.p.m.  would  be 
better  than  would  a  ten-pole,  60-cycle  motor  at 
720   r.p.m. 

The  three-phase  motor  is  decidedly  better  than  the 
two-phase.  The  efficiency  and  power  factor  of  the 
three-phase  motor  are  almost  always  1  or  2  per  cent 
higher  and  the  starting  torque  about  50  per  cent  bet- 
ter. Consequently  the  three-phase  motor,  if  built  on 
the  same  size  of  frame,  almost  always  runs  several 
degrees  cooler.  In  other  words,  it  is  inherently  capable 
of  carrying  a  larger  load  than  the  two-phase  motor  of 
the  same  rating  for  the  same  temperature  rise. 

Squirrel-Cage  and  Wound-Rotor  Motors 

If  it  is  possible  to  use  a  squirrel-cage  motor,  it  is 

much  to  be  preferred  to   the  wound-rotor  motor.     It 

is  more  rugged  and  occupies  less  space,   is  less  liable 

to  get  out  of  order,  and  the  efficiency  and  power  factor 
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Horsepower  Output 
CHARACTERISTICS    OF    TWO    10-HP.,    THREE-PHASE,    60-CYCLE, 
220-VOLT  MOTORS  AT  1,800  AND  600  R.P.M.  RESPECTIVELY 

will  average  several  per  cent  better.  The  wound-rotor 
motor  is  a  necessary  evil.  It  must  be  used  if  it  is 
necessary  to  run  the  motor  at  varying  speeds.  The 
wound-rotor  motor  can  be  made  to  operate  for  practical 
purposes  at  any  speed  from  one-half  to  full  by  insert- 
ing resistance  in  the  rotor  circuit.  This  is  done, 
however,  only  at  the  cost  of  low  efficiency  and  poor 
speed  regulation. 

It  is  also  necessary  to  use  wound-rotor  motors  if 
it  be  essential  that  the  motor  should  exert  great  start- 
ing torque  and  at  the  same  time  operate  under  full 
load  with  small  slip.  Squirrel-cage  motors  can  be 
constructed  to  give  even  better  starting  characteris- 
tics than  wound-rotor  motors,  but  such  motors  will 
have  15  to  20  per  cent  slip  at  full  load;  that  is,  the 
full-load  speed  will  be  15  or  20  per  cent  lower  than  the 
no-load  speed.  Such  motors  will  also  heat  up  rapidly 
under  full  load. 


Many  purchasers  consider  that  a  heavy  motor  is 
better  than  a  light  motor,  but,  other  things  being 
equal,  the  reverse  is  more  apt  to  be  the  case.  If  a 
light  and  a  heavy  motor  run  at  the  same  external 
temperature  under  the  same  load,  there  will  be  spots 
in  the  heavier  motor  much  hotter  than  the  hottest  spots 
in  the  light  motor.  This  is  shown  by  the  fact  that 
in  building  a  light-weight  motor  it  is  necessary  to 
subdivide  the  iron  into  comparatively  small  divisions. 
There  is  therefore  no  spot  in  a  light,  well-ventilated 
motor  very  far  from  an  outside  cooled  surface.  In 
heavy  motors,  on  the  other  hand,  there  may  be  spots 
and  long  distances  from  any  cooled  surface,  and  such 
spots  will  necessarily  be  considerably  hotter. 

It  is  these  hot  spots  rather  than  the  external  tem- 
perature which  determine  the  liability  of  the  insulation 
of  a  motor  to  break  down,  since  it  is  impracticable  to 
measure  the  actual  temperature  at  the  hottest  spots. 
As  motors  are  guaranteed  on  the  basis  of  their  external 
temperature,  it  will  be  evident  that  if  two  motors  give 
the  same  external  or  measurable  temperature,  the  actual 
danger  points  will  be  hotter  in  heavy  than  in  light 
motors. 

It  is  true  that  the  heavy  motor  will  have  the 
advantage  in  taking  care  of  temporary  overloads. 
A  heavy  motor  will  carry  such  an  overload  for  a  greater 
length  of  time  without  becoming  excessively  hot,  since 
it  has  a  greater  mass  oi  metal  to  absorb  the  heat 
generated. 

Inclosed  motors  are  verj'  difficult  to  cool  because 
there  is  no  opportunity  for  the  motor  to  cool  itself 
by  throwing  out  the  hot  air  by  means  of  fans  or  other- 
wise. An  inclosed  motor  for  continuous  service  must 
be  at  least  twice  as  large  as  a  similar  open  motor  for 
the  same  service.  Such  motors  have  good  efficiency 
and  power  factor,  but  they  are  also  exceedingly 
expensive. 

If  an  inclosed  motor  is  to  be  used  to  carry  a  load 
only  for  a  short  time,  the  question  of  heating  hardly 
enters  and  there  is  no  disadvantage  in  the  inclosed 
motor. 

Two-Speed  and  Four-Speed  Motors 

It  is  possible  to  build  good  induction  motor.--  to 
operate  at  two  speeds  in  the  ratio  of  two  to  one.  Thus, 
by  a  change  in  the  connections  of  the  coils  and  by 
bringing  out  additional  i^r'^s  it  is  possible  to  produce 
a  motor  having,  say,  four  and  eight,  or  six  and  twelve, 
or  eight  and  sixteen  poles.  The  horsepower  rating  at 
the  lower  speed  will  be  approximately  half  that  at 
the  higher,  but  the  allowable  torque  or  turning  effort 
will  be  the  same  at  either  speed.  Such  motors  have 
in  general  poor  starting  torque  with  the  greater  num- 
ber of  poles — i.e..  with  the  low-speed  connection — and 
should  be  used  with  caution  if  great  starting  torque 
is  necessary.  Such  a  motor  at  its  highest  speed  costs 
approximately  5  per  cent  more  than  a  standard  motor 
of  the  same  rating.  * 

A  two-speed  motor  giving  speeds  not  in  the  ratio 
of  two  to  one  (say  1,800  and  1,200  r.p.m.")  can  be  built 
only  by  using  two  independent  windings.  Such  motors 
are  satisfactory,  but  are  larger  and  more  expensive  than 
those  just  described. 

By  using  two  independent  windings  and  bringing 
taps  out  from  each  of  them  it  is  possible  to  build  a 
four-speed  motor.  With  sma'l  60-cycle  motors  the 
speeds  are  usually  1,800  and  900  r.p.m.  on  one  winding 
and   1,200  and  600   r.p.m.  on  the   other.     The  horse- 
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power  developed  will  be  pi-oportional  to  the  speed.    They 
are,  of  course,  large,  to  accommodate  the  two  windings, 
and  will  cost  about  50  per  cent  more  than  a  standard  • 
single-speed  motor  of  the  same  rating  as  the  four-speed 
motor  at  its  highest  speed. 

Rating  of  Motors 

There  are  two  methods  of  rating  motors  for  continu- 
ous operation — the  40-deg.  and  the  50-deg.  ratings. 
The  load  that  a  motor  can  carry  is  ordinarily  limited 
by  heating.  If  a  motor  is  run  too  hot,  the  insulation 
in  time  becomes  charred  and  fails  and  the  motor 
must  be  rewound.  The  40-deg.  C.  (72-deg.  Fahr.)  motor 
is  guaranteed  to  carry  its  rated  load  continuously  with 
a  rise  of  temperature  not  in  excess  of  40  deg.  C. 
(72  deg.  Fahr.).  It  is  also  guaranteed  to  carry  an 
over'.oad  of  25  per  cent  for  two  hours  with  a  rise  not 
in  excess  of  55  deg.  C.  (99  deg.  Fahr.).  A  50-deg. 
motor,  on  the  other  hand,  is  guaranteed  to  carry  full 
load  with  a  rise  not  in  excess  of  50  deg.  C.  (90  deg. 
Fahr.)   and  is  not  guaranteed  to  carry  any  overload. 

The  selection  of  the  motor  depends  upon  many  circum- 
stances. Thus  suppose  a  customer  desired  a  motor  to 
operate  a  fan  which  required  11  hp.  at  full  load.  It 
is  impossible  to  overload  a  fan  beyond  its  full-load 
capacity  (except  by  speeding  it  up),  and  therefore  it 
would  be  impossible  ever  to  exceed  this  load  on  the 
motor.  Many  times  the  horsepower  demand  will  be 
less,  owing  to  the  full  capacity  of  the  fan  not  being 
needed.  The  temperature  rise  of  a  10-hp.,  40-deg.  motor 
should  not  exceed  at  any  time  50  deg.  while  carrying 
11  hp.  and  should  be  entirely  satisfactory  for  the  work. 
A  50-deg.,  10-hp.  motor  could  not  be  used  as  its  rise 
would  be  about  62  deg. 

Another  typical  installation  would  be  that  of  a  motor 
used  to  drive  a  lineshaft.  in  a  factory.  The  lineshaft 
in  turn  drives  miscellaneous  machine  tools,  and  it  is 
entirely  possible  that  the  motor  may  be  overloaded  at 
times,  perhaps  50  per  cent.  If  the  average  power 
required  is,  say,  10  hp.,  a  40-deg.,  10-hp.  motor  would 
easily  take  care  of  the  load.  With  a  50-deg.  motor 
it  would  be  necessary  to  use  the  next  larger  size, 
presumably  a   15-hp.  motor. 

Standard  Ratings  May  Not  Suit  Conditions 

Many  cases  occur  in  practice  where  a  motor  operating 
a  little  above  one  of  the  standard  ratings  but  below 
the  next  standard  rating  is  required.  Thus  it  might 
be  that  a  motor  of  55  hp.  was  needed.  The  nearest 
standard  ratings  are  50  hp.  and  75  hp.  If  the  matter 
is  discussed  with  the  manufacturer  of  the  motor  under 
consideration,  it  may  very  likely  appear  that,  although 
the  50-hp.  motor  is  supposed  to  give  a  rise  of  40  deg., 
the  actual  rise  is  only  perhaps  .30  deg.  Every  manu- 
facturer has  a  number  of  motors  in  his  line  of  which 
this  is  substantially  true,  since  it  is  not  practicable  to 
pare  down  the  size  of  each  motor  to  the  point  where 
it  will  just  "get  by."  In  other  words,  some  of  his 
motors  will  run  close  to  the  limit,  others  may  drop 
quite  far  below  it.  In  the  case  of  the  latter  it  is 
practicable  to  operate  them  above  their  rated  horse- 
power without  any  danger  to  the  motor.  In  other 
words,  the  motor  which  is  normally  rated  at  50  hp.  may 
in  reality  be  a  55-hp.  motor,  but  the  manufacturer 
does  not  so  rate  it  since  this  is  not  one  of  the  standard 
ratings.     A  very  considerable  saving  in  the  cost  of  a 


motor  installation  may  often  be  made  by  taking  advan- 
tage of  such  conditions.  The  matter  should,  however, 
be  taken  up  with  the  manufacturer,  and  particularly 
the  matter  of  bearings  should  be  carefully  looked  into 
to  make  sure  they  will  stand  the  additional  load. 

It  is  also  practicable  to  overload  a  motor  to  a  con- 
siderable extent  if  its  location  is  such  that  the  sur- 
rounding temperature  is  always  low.  The  insulating 
materials  in  a  motor  will  be  more  or  less  injured 
if  the  temperature  of  the  motor  exceeds  90  deg.  C. 
(194  deg.  Fahr.).  If  the  air  surrounding  the  motor 
is  cold,  naturally  a  larger  load  can  be  carried  without 
the  motor  becoming  excessively  hot.  If  the  surround- 
ing atmosphere  is  hot,  the  load  that  can  be  carried  is 
smaller.  Motors  are  guaranteed  to  operate  safely  with 
the  temperature  of  the  surrounding  air  not  in  excess 
of  40  deg.  C.  (104  deg.  Fahr.).  Advantage  should  be 
taken  of  this  fact  only  with  caution,  and  the  customer 
should  be  sure  that  the  surrounding  temperature  will 
not  under  some  conditions  become  so  high  that  the 
final  temperature  will  be  excessive. 

0\'ERMOTORING  SHOULD   BE  AVOIDED 

The  use  of  motors  that  are  larger  than  necessai-y 
should  be  avoided.  Thus,  if  the  5-hp.,  1,800-r.p.m. 
motor,  with  characteristics  as  shown  in  the  diagram, 
is  used  to  develop  only  3  hp.,  the  efficiency  is  reduced 
from  88  to  84  per  cent  and  the  power  factor  from 
89  to  80  per  cent.  The  lower  efficiency  means  increased 
power  bills,  while  the  lower  power  factor  causes  poor 
voltage  regulation,  loads  up  the  lines,  transformers  and 
generators  with  useless  or  "idle"  current,  and  in  many 
cases  is  penalized  by  an  increased  charge  for  power. 

Before  purchasing  a  motor  the  power  requirements 
of  the  machine  to  be  driven  should  be  ascertained  as 
accurately  as  possible.  An  occasional  "power  survey" 
of  the  motors  in  a  factory  with  the  proper  electrical 
instruments  will  often  disclose  startling  facts  and  will 
be  a  paying  investment.  Better  yet,  if  one  is  operat- 
ing a  large  number  of  motors,  is  the  purchase  of  a 
recording  wattmeter  and  its  regular  use.  It  will  tell 
the  complete  history  of  a  motor  for  twenty-four  hours 
or  longer.  It  is  interesting  to  know,  for  example, 
whether  a  machine  is  producing  all  the  time. 

Suppose,  for  example,  that  by  means  of  a  test  as 
above  described  or  in  other  manner  it  has  been  found 
that  the  load  is  15  hp.  for  one  minute  and  5  hp.  for 
three  minutes  and  that  this  cycle  is  constantly  repeated. 
Probably  a  standard  10-hp.  motor  could  be.  used  pro- 
vided it  had  sufficient  starting  torque  to  start  the 
load  and  enough  overload  capacity  to  carry  the  15  hp. 
without  excessive  slowing  down.  In  many  cases  like 
the  above  a  special  motor  would  be  preferable.  This 
would  probably  be  a  standa.-d  10-hp.  motor,  except  for 
the  winding,  which  would  be  adapted  to  give  greater 
overload  capacity  and  greater  torque.  In  other  cases 
it  might  be  desirable  to  have  a  motor  capable  of  giving 
great  starting  torque  with  comparatively  small  .starting 
currents.  Such  motors  can  be  built  with  squirrel-cage 
rotors,  although  they  necessarily  fall  off  in  speed  more 
under  load  than  a  standard  motor  and  are  consequently 
less  efficient. 

A  wound-rotor  induction  motor  must  be  used  if  excel- 
lent starting  characteristics  and  also  high  running 
efficiency  are  desired.  In  all  cases  where  special  motors 
are  necessary  and  any  doubt  exists  as  to  the  proper 
type  of  size,  the  manufacturer  should  be  consulted. 
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Industrial  Load  Near  Equilibrium 
During  April 
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CENTRAL-STATION  OUTPUT  DECREASES  WHILE  GROSS  REVENUE  INCREASES 


m 


capacity 


.ETURNS  recei%'ed  for  the  month  of  April 
by  the  Electrical  World  from  electric 
ight  and  power  companies  representing 
78  per  cent  of  the  installed  generating 
of  the  country  indicate  that  a  state  approxi- 
mating rest  has  been  produced  in  the  central-station 
industrial  load  by  the  counter-action  of  the  primary 
industries.  Definite  reports  indicate  that  while  mate- 
rial curtailments  were  made  in  several  of  the  primary 
industries  using  large  quantities  of  electrical  energ>', 
yet  these  decreased  power  requirements  were  almost 
balanced  by  the  increased  power  requirements  of  other 
important  industries.  The  industrial  sections  of  the 
countiT  reported  a  decreased  average  daily  energy 
output,  but  the  decrease  was  probably  not  in  excess  of 
the  drop  in  the  lighting  load  of  these  sections.  The 
agricultural  sections  of  the  country  reported  greater 
central-station  operations,  due  in  large  part  to  the 
increased  irrigation  load.  The  aggi-egate  daily  output 
of  the  country  was  still  slightly  in  excess  of  that  reported 
in  February  of  this  year,  but  was  6.8  per  cent  below 
that  of  April,  1920.  Both  the  gross  revenue  and  the 
operating  expenses  increased  during  April.  The  total 
gross  revenue  was  12.8  per  cent  greater  than  that 
reported  in  April,  1920,  while  the  operating  and  main- 
tenance expenses  were  only  8.1  per  cent  greater. 

During  April  about  285,000  more  spindles  were  oper- 
ating in  the  textile  mills  of  New  England  than  in  March, 
leaving  about  1,607,000  spindles  still  idle  in  this  section. 
The  boot  and  shoe  industry  showed  a  slight  upward 
swing,  but  in  the  most  active  centers  was  operating  only 
on  a  55  per  cent  basis.  In  the  aggregate  the  industrial 
load  of  the  central  generating  stations  of  New  England 
during  April  was  probably  about  the  same  as  that  of 


March,  and  the  small  drop  in  output  can  reasonably  be 
attributed  almost  entirely  to  the  reduced  lighting  load. 
Industrial  conditions  in  the  Middle  Atlantic  States 
showed  little  improvement  during  April.  The  automo- 
bile and  allied  industries  reported  slight  improvement, 
but  this  was  more  than  offset  by  the  further  reduction 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWEL\"E  MONTHS 


Per- 

Per- 

Revenue 

cent- 

Kw.-Hr. Output 

cent- 

age of 

In- 
stalled 

(Companies  Reporting) 

age  of 

In- 
sUlled 

(Companies  Reporting) 

Rat- 

Per 

Rat- 

Per 

1920 

1919 

Cent 

ings 

1920 

1919 

Cent 

Repre- 

Thousands 

Thousands 

In- 

Repre- 

Thou- 

Thou- 

In- 

sented 

crease 

sented 

sands 

sands 

crease 

M»v 

70 

2.631.560 

2,179.916 

21   2 

65 

J43,888 

$35,512 

23.4 

June 

71 

2,630.831 

2.175,045 

20  2 

b6 

44,434 

35,528 

24.5 

Julv 

71 

2.677.131 

2.234  215 

20  0 

6t> 

46.608 

36.265 

28. S 

71 

2.769.175 

2,303,099 

20.1 

66 

47,410 

36.713 

29  1 

Sept. 

71 

2.734.179 

2,327,460 

17  4 

6b 

49,224 

38.209 

28.5 

Oct. 

71 

2.797.625 

2,499.488 

119 

66 

51,370 

41.055 

25.1 

Nov. 

71 

2.741,705 

2.503.402 

9  5 

66 

54.620 

44,711 

22  0 

Dec. 

71 

2.792,554 
1921 

2.648.746 
1920 

5  4 

66 

57,697 
1921 

48.580 
1920 

18.6 

Jan 

76 

2,765.632 

2.943,349 

-6.0 

70 

58,855 

50,861 

15.8 

76* 

2.453.671 

2,711,800 

-9  4 

70' 

55,540 

Mar 

77t      2.806.609 

2.989,581 

-6    1 

72t 

55,513 

49  071 

13  3 

April 

781  1  2.691,661 

2.888,727 

-6  8 

72t 

55,253 

Per-            Operating  and 

OPEI 

I.ATING 

RATIO 

cent-            Maintenance 

In-       (Companies  reporting^ 

Combined 

''nlt^,     1921        1920         Per    Steam 

Plants 

Hydro  Pla 

nt3 

Systems  01 
Steam  and 

ing3     Thou-     Thou-  ^  Cent 

Hydro 

sented  Dollars  ,  Dollars  crease    1921 

1920 

1921       1! 

Jan 

40     ,14.562     13.085      II    3      56  1 

55  3 

26  8      2- 

.0 

38.1      45  6 

43       15.085      13.640       10  5      55  6 

53     1  18.757      17.248        8  7      56   1 

57  7 

6 

April 

53 

18,305      16 

,945        8   1      53  0 

56  5 

23  9  .    1 

8 

41   4      43  3 

apanies.  representing  3.3  per  cent  of  the 


•Includes  estimates  for  thirty-three 

total  installed  rating  of  all  central  stations.  .•       .,  .     c  .v. 

tincludea  estimates  for  forty-one  compames.  represenUng  4.Z  per  cent  of  ttie 
total  installed-rating  of  all  centr.^1  stations.  .■       .^  ,  .     , 

tincludos  estimates  for  seventy-nme  compames.  representmg  16  7  per  cent  of 
the  total  inst-illed  rating  of  all  central  stations. 
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TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


11 

=  1 

Is 

F 

New  England  SUtes 

1- 

"  Q 

Atlantic  States 

North  Central  States 

1^ 

a  a 

C  U 

^  a 

Is 

p 

South  Central  States 

ll 
11 

ll 

Pacific  and  Moiintain 

States 

Month 

1920 
Thou- 
sands 

1919       sl 
Thou-      "  g 
sands       S  1 

1920 
Thou- 
sands 

1919 
Thou- 
sands 

li 

1920 
Thou- 
sands 

1919 
Thou- 
sands 

1920 
Thou- 
sands 

1919 

Thou- 
sands 

i 

1920 
Thou- 
sands 

I9I9 
Thou- 
sands 

If 
II 

D 

o 

May.... 
June. .  .  - 

July.... 

Aug 

Sept.  . . . 

Oct 

N  ov 

Dec 

Jan 

Feb.... 
Mar.  .  .  . 
April.... 

82 
82 

82 
82 
82 
82 
82 
82 

81 

81 
81 
81 

188.566 
189,934 
190.668 
194,028 
194,730 
196.310 
193.231 
210,494 

1921 

200.269 
178.694 
205.348 
197.029 

148.186  27  5 
149.607  26  5 
159,000  20  0 
171,002  13  5 
170,593  14   1 
191,132    2  7 
183.624    5  4 
227.403-7  4 

1920 

247,800-19.2 
216.890-17.6 
230.309|-10.7 
227.008,-13.2 

65 
66 
66 
66 
66 
66 
66 
66 

77 

77 
79 
79 

854,63l'    711,276 
865,714'    721,688 
881,241,    714.485 
905.1701     728.097 
905  872     758.737 
964,739     841,694 
953,436     825,011 
969,909     917,945 

1921           1920 
1,003.223  1,043.650 

902,030     970.539 
1.029,120  1,119.428 

967,877  1.053.496 

20  0 
19  9 

23  5 

24  2 
19  5 

14  5 

15  5 
5  7 

-3  9 
-7  0 
-8    1 
-8    1 

74 
74 
74 
74 
74 
74 
74 
74 

73 
73 
73 
73 

862.127 
855,013 
841,351 
891.712 
878.237 
896.241 
895.229 
903,628 

1921 

660,643 
789,539 
894.500 
830.215 

700,095 
681,780 
702.302 
750.787 
758.017 
817,757 
861,352 
852.264 

1920 
956,078 
882.873 
941.893 
895.018 

23  5 
25  5 
19  7 
18.6 
15  9 

9  5 
10  5 

5  9 

-10.0 
-10.6 
-50 
-7.2 

56 
56 
56 
56 
56 
56 
56 
56 

62 

63 
63 
63 

137.779 
132,733 
138.937 
147.082 
147,524 
157,267 
144,889 
140,485 

1921 
144.936 

131.654 
139,381 
132.774 

98.815  39  2 
99.660,33  2 
106.460  30   1 

111.573I32  0 

113.649130   0 
126.769  24   1 
125,438  15  0 
133,419    5.3 

1920 

145,336-0  3 
132.537-0  7 
136.017    2  4 
135.324-1    9 

79 
79 
79 
79 
79 
79 
79 
79 

81 

81 
81 
88 

588.457 
587.437 
614.934 
631,183 
607.816 
583,068 
554.920 
568,038 

1921 
556.561 

451.754 
538.260 
565.191 

521,544 
522,901 
551.959 
541,640 
526,464 
522.136 
507.977 
517,715 

1920 
550.685 

506.961 
561,934 
564,279 

12  6 

12  2 

13  4 
16  5 
15  5 
11.7 

9  2 
9.6 

1  . 1 
-11.2 
-4.! 
-33 

> 

May... 

ju°y./.:: 

Aug 

Sept.  . . . 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

AprU.... 

82 
82 
82 
82 
82 
82 
82 
82 

81 

81 
61 
61 

1920 

$4,897 
4.948 
5,009 
5,075 
5,409 
5,675 
5.898 
6,548 

1921 
6.379 
5,925 
5.784 
5,665 

1919 

$3,741  30   1 
3.778  30  5 
3,802  28  5 
4,093  24  0 
4,296  25  9 
4,623  22  7 
5017  17  5 
5,744  14,0 

1920 
6,170    3  5 
5,728    3  4 
5,566    3  8 
5.554    2  0 

64 
65 
65 
65 
65 
65 
65 
65 

74 

74 
76 
76 

1920 
$16,624 
16.525 
16.899 
17.210 
18.081 
19.201 
20,938 
22,332 

1921 

22,180 
21,492 
21,822 
21,659 

1919 
$13,631 
13,449 
13,438 
13,731 
14,456 
15,722 
17.119 
19.149 

1920 
19.225 

18,327 
18.934 
18,607 

21  9 

22  1 
25  5 
25  9 
24  5 
22  0 
22  2 
16.7 

15  3 

17  4 

15  3 

16  3 

57 
57 
57 
57 
57 
57 
57 
57 

59 

59 
59 
60 

1920 
$12,471 
12.412 
12.822 
13.497 
13.834 
14.458 
15.158 
16.004 

1921 

16.818 

15,971 

15,653 

15,506 

1919 
$9,853 
9,776 
9,793 
10,151 
10,522 
11,667 
12.56! 
13,142 

1920 
14436 

14.070 
14,103 
13,829 

26  8 
26  9 

30  9 
32  9 

31  5 
23  9 

20  8 

21  8 

17   3 
13  6 
12  4 
12  2 

54 
54 
54 
54 
54 
54 
54 
54 

62 

62 
63 
63 

1920 

$2,829 
2.849 
2.747 
3,168 
3,262 
3,504 
3,853 
3.722 

1921 
4,155 

3.915 
3.747 
3.669 

1919 

$2.140  32  0 
2.127  33  9 
2.194  35  0 
2.281  38   1 
2,386  36.5 
2,551  37  3 
2.910  32  4 
3,113  19  8 

1920 
3,484  19.3 

3,329  17  6 
3,246  15  5 
3,266  12  3 

79 
79 
79 
79 
79 
79 
79 
79 

81 

81 
81 
87 

1920 

$7,067 
7,700 
9.131 
8,460 
8.638 
8.532 
8.775 
9.091 

1921 
9.323 
8.237 
6.307 
8.754 

1919 

$6,147  15   1 
6,398  20  5 
6,948  31   5 
6,457  31    1 
6,549  32  0 
6.492  31  5 
7.104  23  5 
7,432  22  3 

1920 
7.546  23.6 
7.179  14  7 
7.222  15  0 
7,716  13   3 

OPERATING  EXPENSES  : 

1921           1920 

Jan 34         $1,098       $1,288-14.7 

Feb 35            I.ObO         1,242-13.9 

Mai..  .  ,     45            1,576         1.651-4  5 
April  ....  '    45   1         1.4181         1.479,-4    1 

48 
53 

59 
59 

1921 

$6,373 
6.799 
7,969 
7,762 

1920 

$5,411 
5.937 
7.241 
7,275 

17.8 

14  5 
10  0 
6  7 

28 
29 
35 
36 

1921 

$3,941 
3.958 
4.570 
4.481 

1920 

$3,451 
3.445 
4,226 
4.194 

14  2 
14  8 
8  2 
6  8 

37 

44 
51 
51 

1921 

$1,015 
1,217 
1.776 
1.688 

1920 
$905 
1.053 
1.514 
1.465 

12.2 

15  5 
17  2 
14  5 

54 

55 
79 
79 

1921 
$2,135 

2.042 
2.866 
2.956 

1920 
$2,030 

1.963 
2.614 
2.532 

5  2 

3.9 
9  7 
16  8 

in  the  iron  and  steel  operations.  In  the  South  Atlantic 
States,  although  only  a  little  more  than  216,000  spindles 
were  idle,  yet  a  great  number  of  textile  mills  were  oper- 
ating on  part  time.  The  lumber  industry  of  the  South 
showed  considerable  curtailment,  and  the  coal  mines  of 
West  Virginia  were  operating  at  from  20  to  25  per  cent 
capacity. 

As  a  result  of  the  decreased  power  demand  in  the 
Atlantic  States,  in  conjunction  with  the  seasonal  drop  in 
lighting  load,  the  average  daily  output  of  the  central 
stations  of  that  section  was  about  1,200,000  kw.-hr. 
below  that  reported  for  March. 

With  the  exception  of  the  automobile  and  accessory 
industries,  the  industrial  load  of  the  central  stations  of 
the  North  Central  States  showed  a  drop  very  similar 
to  that  reported  by  other  industrial  sections  of  the 
country.  The  iron  and  steel  industry  showed  a  decrease 
of  about  10  per  cent  in  operations,  and  the  mining  dis- 


tricts were  almost  entirely  closed  down.  The  lighting 
requirements  were  also  materially  decreased.  These 
adverse  conditions  resulted  in  a  daily  electrical  output 
of  about  2,555,000  kw.-hr.  below  that  of  the  month  of 
March. 

Slight  improvement  in  industrial  activities  was 
reported  throughout  the  Mountain  Section,  excepting  in 
the  localities  dependent  upon  mining,  where  no  improve- 
ment was  noted.  The  Pacific  States  also  reported  slight 
industrial  improvement.  The  daily  output  of  the  central 
generating  plants  of  California  was  about  21  per  cent 
above  that  of  March,  this  material  increase  being 
largely  due  to  the  extensive  irrigation  load.  This 
increased  irrigation  load  was  sufficient  to  overcome  the 
decreased  operations  of  the  central  generating  plants  at 
the  Mountain  States,  resulting  in  a  daily  output  for  the 
Mountain-Pacific  section  almost  equal  to  that  reported 
in  March. 


TABLE  III— AGGREGATE  OPERATING  RATIO  OF  COMPANIES  REPORTING  DATA  MONTHLY  TO  THE  "ELECTRICAL  WORLD" 


New  England  States 

Atlantic 

States 

North  Central  States 

South  Central  States 

Mountain  and  Pacific 
State.s 

Type  of  Generating  Plant  and 
Month 

1921 

1920 

Average  for 

1921     1920 

Average  for 
Year 

1921 

1920 

Average  for 
Year 

1921 

1920 

Average  for 
Year 

1921 

Average  for 
Year 

I92li    1920 

1921 

1920 

1921 

1920 

1921 

1920 

1920 

1921 

1920 

Steam  Plantt: 

January 

54.0 
54.3 
64.0 
59.4 

26  5 
30  1 
29  9 
24  6 

45  3 

44  3 
49  7 

46  6 

60  8J 

59  5 
70  0 
63.5 

35  2 
46  5; 
30  0 
34  7 

1 
1 

53  5: 

60  0' 
53  8 
48  5 

54  0    60.8 
54  2    60  3 

56  7    62  5 

57  3    62  7 

26  5!   35  2 
26  8    35  6 
26  9    35  3 
26  5    35  2 

45  3    53  5 

44  7    58  8 
47  3    56  0 
47   1     53  5 

53  5i   50.9 
52  3:   53  0 

54  5    56  7 
50  9,    54.3 

21   2    21   2 

20  1    20  6 

21  0    20  6 
18  2;    18  8 

43  5    45  8 

41  8    41  9 
39  7    47  3 

42  9    43  9 

53  5 

52  7 

53  3 

52  8 

50.9 

52  1 

53  7 
53  8 

61.2 
63  0 
58  4 
54  8 

25  0 

24   1 

23  0 

24  8 

39  5 

42  4 
41   5 
45  0 

61   8 
57  9 
59  7 
61.2 

20  8 
20  6 
20  6 
20  8 

38  6 
49  8 
46  0 
48  3 

61  2 

62  1 

61.8 
59  8 

53.1 
59  I 

53  3 

54  1 

26  4 
28  6 
30  4 
22  4 

38  6 
41   7 
38  6 
43  6 

53  7 

51  2 
50  9 

52  8 

20  1 
2!   4 
23  2 
25  0 

46  6 

39  6 
39  2 
48  6 

53.1 
56  2 
55  0 
54  7 

26  4 

27  4 

28  4 
26  8 

38  6 
40  5 
40  2 
40  7 

53  7 
52  3 

51  9 

52  1 

20  1 

20  5 

21  3 
21   2 

46  6 
42  0 

41  2 

42  8 

69.0 
60.2 
68  4 
53  7 

27  5 

23  9 

24  9 
27  3 

35  2 
39  6 

36  4 

37  0 

60  5 
60  3 
62  5 
53,7 

27  3 

69  0 

64  3 

65  9 
61   8 

27.5 

60  5 

March 

60  8l   59  8 
59  3    60  2 

25  01   20  8 

24  6    20  6 

23  5    20  6 

24  2!   20  7 

61.2 

58  6 

titidro  Planli: 

21   2;   21   2 
20  7;  20  9 
20  8    20  8 
20  2    20  3 

27  3 

27  9    26  0 

27  6 

March 

19  0 
19.2 

45  6 
43  8 
39  7 
36  8 

25  8 

26  0 

35  2 

37  4 

36  9 

37  0 

25.6 

April 

24  2 

Comb  ned  SystetTHi  />/ 
Steam  and  H yd  u 
Planf: 

FrbruaVv .      .                         .         . 

March    : 

April 

43  5 

42  6 
42  0 
41    9 

45  8 

43  8 
45  3 

44  8 

39  5 
41   9 

41  8 

42  7 

38  6 
48  2 
47  3 
47  5 

45  5 
44  7 

43   0 
41    0 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


The  Penalty  for  Carelessness  in  Operation 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  engineering  practice,  as  elsewhere,  serious 
trouble  sometimes  appears  in  quarters  where  it  is  least 
expected.  An  example  of  such  trouble  of  a  somewhat 
serious  nature  came  within  the  experience  of  the  writer 
some  time  ago.  A  short  de.scription  of  its  nature  and 
the  circumstances  under  which  it  occurred,  with  some  of 
the  results  observed  and  conclusions  drawn,  is  given 
here  in  the  hope  that  perhaps  operating  engineers  may 
find  in  them  something  of  value.  Since  the  purpose  for 
which  this  experience  is  here  recorded  would  be  in  no 
way  served  by  naming  the  companies  involved  fictitious 
names  are  used. 

The  Smelting  &  Refining  Company  received  three- 
phase  energy  at  6,600  volts  from  the  Master  Power 
Company  over  a  No.  4  0  line  about  a  quarter  of  a  mile 
long.  The  line  wires  were  spaced  6  ft.  apart  and  were 
carried  on  poles  and  cross-arms  of  usual  construction. 
The  line  passed  out  from  the  Master  Power  Company's 
buses  through  an  oil  circuit  breaker  having  a  series  coil 
which  closed  the  shunt  tripping  coil  circuit  in  heavy 
overloads.  The  latter  circuit  was  operated  from  the  sta- 
tion exciter  buses.  At  the  receiver  end  the  line  ter- 
minated in  a  6,600-volt  bus,  from  which  power  was  dis- 
tributed mainly  to  two  loads,  each  taking  about  400  amp. 
through  suitable  disconnecting  switches  and  oil  switches. 
At  certain  more  or  less  regular  intervals  during  the  day 
it  became  necessary  for  the  operator  at  the  Smelting  & 
Refining  Company's  pla^it  to  disconnect  one  of  the  400- 
amp.  loads  from  the  feeder  circuit.  The  operator  on 
shift,  instead  of  first  throwing  the  oil  switch,  as  he  had 
done  many  times  before,  carelessly  opened  the  discon- 
necting switches,  the  three  blades  of  which  were  inter- 
linked, and  all  pulled  together. 

Right  there  the  fireworks  started.  A  heaN'j'  arc  hung 
across  the  switch  blades  for  perhaps  half  a  minute 
before  the  blades  melted  away.  The  arc  soon  burned 
itself  clear  of  the  switches,  but  not  before  it  had  set  the 
building  on  fire.  The  line  wires  burned  off  outside  the 
building,  but  as  the  arc  broke  at  one  place  it  formed 
at  another.  The  entire  line  suddenly  became  animated. 
It  snapped  at  a  score  of  places,  leaped  to  earth,  writhed 
and  was  still.  It  was  all  over  in  much  less  time  than  it 
takes  to  tell  it,  and  there  was  scarcely  a  span  of  feeder 
wire  left  in  place  on  the  poles  anywhere  on  the  line. 

All  of  the  conditions  and  circumstances  connected 
with  the  disaster  were  subsequently  carefully  examined. 
As  a  result  of  this  examination  the  following  conclusions 
seem  warranted : 

1.  The  immediate  cause  of  the  disaster  was  careless- 
ness on  the  part  of  the  operator,  again  emphasizing  the 
fallibility  of  human  nature. 

2.  As  a  result  of  the  intense  heat  developed,  in  many 


sections  of  the  feeder  wire  the  copper  had  apparently 
been  vaporized  and  blown  from  its  sheath,  leaving  the 
weatherproof  covering  in  good  condition.  A  large  part 
of  the  wire  was  badly  burned  and  of  no  value  except  as 
junk. 

3.  Even  after  the  lines  burned  free  from  the  discon- 
necting switches  they  did  not  burn  clear  at  the  load 
end,  indicating  that  a  6,600-volt  arc  may  persist  and 
largel.v*destroy  a  line  in  which  the  wires  are  spaced 
6  ft.  apart. 

4.  The  circuit  breaker  at  the  power  house  had  failed 
to  open,  although  on  all  previous  occasions  it  did  open 
under  accidental  .short  circuits.  In  the  present  instance 
the  switch  was  tripped  by  the  operator. 

5.  Circuit  breakers  so  connected  as  to  depend  upon 
the  exciter  voltage  to  operate  the  tripping  mechanism 
are  poor  protection  against  a  short  circuit  which  comes 
on  gradually  or  has  an  initial  high  resistance.  The 
tripping  mechanism  will  not  operate  below  a  certain 
exciter  voltage.  If  the  switch  remains  closed  until  the 
excited  voltage  goes  below  this  critical  value,  it  must 
fail  to  open.  E.  A.  L. 

Seattle,  Wash. 


Meters  Increased  37  per  Cent  in  Price 
from  1916  to  1921 

To  the  Editor  of  the  Electrical  World: 

Sir:  a  curve  shown  in  the  March  26  issue  of  the 
Electrical  World  relative  to  the  increased  cost  of 
central-station  apparatus  versus  increased  cost  of  com- 
modities for  a  period  from  1916  to  1921  shows  an  in- 
crease in  the  price  of  meters  of  8  per  cent.  This  figure 
appears  incorrect  when  compared  with  the  data  avail- 
able to  our  sales  department. 

For  your  information  I  would  say  that  our  price  on 
a  .5-amp.,  110-volt,  60-cycle  meter,  which  is  the  type 
generally  taken  as  the  standard  by  all  manufacturers  in 
discussing  price,  was  $6.80  in  the  early  part  of  1916. 
At  that  time  the  prices  of  other  manufacturers  of 
meters,  according  to  their  published  list  prices  and  dis- 
counts, were  somewhere  between  $6.80  and  $6.90.  Since 
last  spring  our  price  on  the  same  meter  to  the  same 
class  of  customers  has  been  $9.35,  and  the  published 
prices  of  other  meter  manufacturers  run  somewhere 
from  $9.40  to  $9.50.  The  increase  in  our  price  from 
1916  to  1921  was,  therefore,  $2.55  on  $6.80.  or  37  per 
cent,  and  from  the  published  prices  of  other  manu- 
facturers the  increase  made  by  them  was  approximately 
the  same. 

I  think  all  the  meter  manufacturers  take  pride  in  the 
fact  that  prices  did  not  go  up  on  meters  nearly  so  much 
as  on  other  electrical  apparatus  during  the  war,  but  at 
that,  there  is  no  reason  to  publish  data  in  the  leading 
paper  of  the  electrical  business  which  gives  such  a  mis- 
leading impression  as  that  the  increase  in  price  of 
meters  during  the  said  period  was  only  8  per  cent. 

R.  C.  Lanphier. 
Vice-president  and  General  Manager. 
Sangamo  Electric  Company, 

Springfield.  111. 

[Upon  checking  the  data  on  which  the  curve  of  in- 
crease in  meter  prices  was  based,  we  regret  to  find  that 
an  error  was  made  in  the  original  computation  of  the 
percentage  gain  in  meter  prices  since  1916,  and  that 
the  figure  of  37  per  cent,  as  indicated  by  Mr.  Lanphier, 
is  ver>'  nearly  correct. — Editor.] 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Advantage  of  Three  Current  Transformers 
for  Relay  Operation 

A  CASE  of  trouble  resulting  from  accidental  grounds 
on  a  three-phase,  three-wire  system  recently  led  the 
writer  to  conclude  that  the  use  of  three  current  trans- 
formers to  operate  relays  would  be  more  satisfactory 
than  using  two  transformers,  as  is  the  general  practice. 
In  the  case  in  mind  there  were  two  three-phase  feeders 
fed  through  oil  switches  from  a  2,200-volt  bus.  On  the 
line  side  of  each  of  these  oil  switches  were  installed  two 
current  transformers  connected  to  two  trip  coils  as  indi- 
cated in  the  accompanying  sketch.    Since  there  were  no 
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SHORT  CIRCUIT  CAUSED  BY  GROUNDS  FAILED  TO  OPERATE  RELAYS 

WITH  ONLY  TWO  CURRENT  TRANSFORMERS  INSTALLED 

At  the  bottom  of  the  drawing  are  shown  three  current  transformers 

conneeteil  so  as  to  prevent  this  trouble. 

ground  detectors  on  the  lines  and  the  power  transform- 
ers were  ungrounded,  a  ground  which  developed  on 
the  middle  phase  of  No.  1  feeder  remained  unnoticed. 
No  trouble  resulted  until  a  second  ground  developed  on 
the  A  phase  of  No.  2  feeder  at  a  point  indicated  by  X  in 
the  drawing.  This  caused  a  dead  short  circuit  across  the 
main  busbars,  but  there  were  no  current  transformers 
in  the  circuit  to  operate  the  relays  on  the  feeder 
switches.  Consequently  the  short  circuit  resulted  in 
considerable  damage. 

To  guard  against  such  troubles  three  current  trans- 
formers may  be  used  as  shown  at  the  bottom  of  the 
drawing.  With  these  three  transformers  installed  at 
least  one  of  the  oil  switches  will  be  tripped  out  in  a 
case  like  that  described. 


Of  course,  the  installation  of  ground  detectors  would 
make  it  known  when  the  first  ground  developed  upwn 
the  system.  However,  the  second  ground  might  develop 
before  the  first  one  could  be  removed.  This  ground 
would  show  all  over  the  system  and  each  feeder  might 
have  to  be  opened  before  the  ground  could  be  located. 

R.  H.  N.  LOCKYER. 

Bonnington  Falls,  B.  C,  Canada. 


Large  Systems  Need  Special  Protection 
Against  Short  Circuits 

WITH  the  ever-increasing  amounts  of  power  being 
generated  and  distributed  by  central  stations  more 
attention  should  be  given  to  limiting  the  amount  of 
energy  that  can  feed  into  a  short  circuit.  More  study 
must  be  given  to  the  design  and  installation  of  current- 
limiting  reactances,  circuit  breakers,  instrument  trans- 
formers and  protective  devices.  Ample  clearances  must 
be  allowed  between  phases  not  only  in  new  installations 
but  also  in  older  plants  before  interconnection  with  sys- 
tems of  large  capacity  is  made.  With  the  large  units 
installed  and  the  adding  together  of  a  number  of  sta- 
tions by  interconnecting  transmission  lines,  it  is  often 
possible  for  an  enormous  amount  of  power  to  feed  into 
a  short  circuit.  There  is  also  possibility  of  danger  when 
plants  of  older  design  are  tied  by  means  of  transformers 
and  transmission  lines  to  systems  or  plants  of  large 
rating. 

In  designing  new  stations  and  in  remodeling  old 
ones  partitions,  passageways  and  exits  should  also 
have  consideration  from  the  standpoint  of  fire  and  acci- 
dent prevention.  Outdoor  substations  are  probably  safer 
from  this  point  of  view. 

All  the  safeguards  and  pi-otective  devices  possible, 
however,  will  be  of  little  use  unless  properly  installed, 
maintained  and  operated.  For  the  purpose  of  helping 
correct  installation  manufacturers  of  electrical  appa- 
ratus should  provide,  where  necessary,  installation  in- 
structions and  diagrams  of  connections.  These  instruc- 
tions should  be  shipped  with  each  piece  of  apparatus 
and  where  practicable  pasted  on  or  tied  to  the  frame  or 
case  of  the  machine  or  equipment.  Whenever  blocking 
is  used  to  prevent  breakage  or  dislocation  of  parts  dur- 
ing the  shipment  conspicuous  signs  to  this  effect  should 
be  securely  fastened  to  the  apparatus  by  the  manufac- 
turer. The  signs  should  call  attention  of  construction 
men  to  the  fact  that  the  blocking  must  be  removed  be- 
fore the  apparatus  is  placed  in  service. 

Before  installation  all  apparatus  should  be  examined 
by  some  responsible  person.  Competent  and  well-quali- 
fied men  only  should  take  charge  of  the  installation, 
maintenance  and  operation  of  high-tension  lines  and 
equipment,  especially  where  extra  high  voltage  and 
large  volumes  of  energy  are  handled. 

Immediately  after  the  installation  of  a  piece  of  ap- 
paratus and  before  current   is   applied   employees   and 
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those  in  the  vicinity  should  be  told  that  the  apparatus 
is  about  to  be  energized  and  be  warned  to  stand  at  a 
safe  distance.  After  closing  the  switch  the  operator 
should  stand  for  a  reasonable  length  of  time  ready  to 
reopen  the  switch  upon  evidence  of  trouble.  The  switch, 
of  course,  should  be  safe  to  operate  under  the  heaviest 
possible  load.  Under  certain  conditions  it  is  safer  to 
close  the  switch  and  let  the  automatic  features  take  care 
of  the  opening  should  trouble  occur. 

Whenever  possible  the  installation  should  be  tested 
before  hand.  This  will  relieve  the  switch  of  the  risk  of 
having  to  open  the  heavy  current.  If  at  all  practicable, 
after  the  installation  of  current  and  potential  trans- 
formers and  before  such  apparatus  is  placed  in  service 
the  voltage  should  be  built  up  gradually.  The  second- 
aries of  current  transformers  must  always  be  short- 
circuited.  If  they  are  found  open  during  operation,  they 
should  be  de-energized  before  an  attempt  is  made  to 
apply  a  jumper. 

Operators  should  know  that  serious  trouble  is  often 
preceded  by  a  flash,  a  noise  or  the  smell  of  burning  in- 
sulation. Noise  and  static  on  adjacent  telephone  lines, 
discharging  lightning  arresters,  or  an  unusual  amount 
of  static  on  or  around  lines,  insulators  or  equipment  in- 
dicates trouble,  and  when  such  an  indication  is  present 
after  energizing  a  new  piece  of  equipment  extreme  cau- 
tion should  be  taken  and  the  equipment  should  be  re- 
moved from  service  until  the  reason  for  the  disturbance 
is  found. 

Unauthorized  persons  should  not  be  allowed  in  a  high- 
tension  room  nor  in  the  vicinity  of  switches,  regulators, 
transformers  or  other  equipment  which  has  a  great 
store  of  energy  behind  it.  Employees  whose  duties  re- 
quire that  they  occasionally  go  near  such  equipment 
should  be  instructed  as  to  the  precautions  to  be  taken. 
They  should  not  spend  unnecesary  time  in  dangerous 
places.  H.  J.  Burton. 

Consumers'  Power  Com.pany, 

Jackson,  Mich. 


Oil  Circuit  Breaker  Has  Double  Tank  and 
Resilient  Support 

AS  SPACE  is  a  very  important  factor  in  the  design 
.  of  power  houses  and  substations,  an  oil  circuit 
breaker  of  comparatively  small  over-all  dimensions  for 
its  interrupting  capacity  is  desirable.  Such  a  breaker 
has  been  developed  recently.  To  absorb  the  mechanical 
shock  incident  to  rupturing  a  heavy  short  circuit  and 
to  reduce  the  expulsion  of  hot  oil  and  gases  double  tanks 
are  furnished,  supported  by  a  heavily  ribbed  cradle 
which  is  in  turn  hung  by  strong  bolt  construction  with 
resilient  features.  An  exceptionally  heavy  and  rugged 
frame  construction  is  used  throughout. 

The  inner  tank  contains  the  oil  in  which  the  switch 
contacts  are  immersed  and  is  heavily  reinforced  at  the 
top  by  a  deep  web  on  the  frame.  The  outer  tank  in 
connection  with  the  resilient  features  is  so  arranged  as 
to  chill  the  gases  and  to  prevent  the  hot  oil  from  being 
discharged  from  the  breaker.  Owing  to  this  the  break- 
ers are  of  particular  interest  in  connection  with  auto- 
matic substations  or  where  automatic  reclosing  of 
circuit  breakers  is  necessary. 

These  breakers  are  built  in  single  units  for  500  amp. 
to  1,200  amp.  rating  at  15,000  volts  and  500  amp.  to 
800  amp.  rating  at  25,000  volts,  single-throw,  and  can 
be  furnished  for  operation  as  a  single  unit  or  for 
multiple  operation. 


\^  ooden  Towers  for  Marshy  Ground 

IN  BUILDING  a  pair  of  38-kv.,  three-pha.se  transmis- 
sion lines  on  a  right-of-way  in  the  Stroudwater  River 
Valley,  near  Portland,  Me.,  the  Cumberland  County 
Power  &  Light  Company  adopted  the  wooden-tower 
construction  illustrated  here- 
with, which  fui-nishes  rigid 
support  in  the  face  of  loose 
and  uncertain  subsoil.  The 
Stroudwater  is  a  tidal  stream, 
and  in  some  cases  earlier 
pole  construction  used  in  this 
district  has  been  forced  up- 
ward out  of  the  ground  by 
the  pressure  of  the  water 
and  the  ice  in  winter.  To 
avoid  this  and  to  minimize 
the  number  of  structures  re- 
quired, four  spans  requiring 
five  wooden  towers  were  put 
in.  These  spans  ranged  from 
541  ft.  to  695  ft.,  and  No.  2  0 
stranded  copper  conductor 
were  used,  the  spans  being 
designed  for  a  minimum 
clearance  of  about  22  ft. 
above  ground,  with  a  4-in. 
ice  coating,  a  wind  of  40 
miles  per  hour  and  a  temper- 
ature of  about  20  deg.  below 
zero  Fahrenheit.  The  con- 
ductors are  attached  to  Jeffrey-Dewitt  suspension  insu- 
lators at  the  span  ends,  and  jumpers  fastened  to  pin-type 
insulators  are  provided  at  each  tower  as  illustrated. 

The  towers  are  built  of  50-ft.  chestnut  poles  with 
8-in.  tops.  The  butts  are  set  6  ft.  into  the  ground  and 
are  keyed  at  the  bottom  to  short  sections  of  old  poles 
resting  on  old  ties  as  indicated.     Four  poles  are  used 


LINE  CONSTRUCTION  WHICH 

PROVED   SUCCESSFUL  IN 

SOFT  GROUND 


Front    Elevation 
DETAILS  OF  FOUR-POLE  TOWER  USED  WHERE  SUBSOIL  IS  MARSHY 

in  each  tower,  forming  an  A-frame  viewed  from  one 
side,  and  notched  at  their  tops  to  fit  snugly  against  a 
filler  block,  the  structure  being  held  together  at  this 
portion  by  1-in.  bolts.  Cross  arms  of  8-in.  I-beams  carry 
the  insulator  clamps.  George  E.  H.A.GGAS, 

Chief  Engineer. 
Cumberland  County  Power  &  Light  Company, 
Portland,  Me. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Safety  Cut-Out  for  Mine  Trolley  Wires  at 
Loading  Chutes 

IT  IS  difficult  to  guard  effectively  trolley  wires  at  load- 
ing chutes  along  the  haulage  ways  in  mines,  and  chute 
trappers  may  sometimes  be  shocked  through  loading  bars 
accidentally  touching  the  trolley  line  unless  proper  safe- 
guards are  installed.  To  overcome  this  danger  the  Calu- 
met &  Arizona  Mining  Company,  Lowell,  Ariz.,  uses  a 
cut-out  which  is  efficient,  easily  constructed  and  does  not 
interfere  with  the  operations  at  the  chutes  or  with  the 
motors  operating  on  the  same  level.  When  the  cut-out 
is  closed  it  is  guarded  by  two  ^-in.  x  6-in.  boards  as  the 
trolley  is  elsewhere.  When  the  cut-out  is  open  a  hinged 
board  drops  down  over  the  ends  of  the  trolley  guard  and 
prevents  anything  touching  the  live  wires.    The  current 


SAFE    MINE-TKOLLEV    CUT-OUT  FOR   LOADING    FROM    ORB   CHUTES 

is  carried  past  the  gap  by  an  insulated  wire  on  the 
opposite  side  of  the  drift. 

The  leve!s  under  the  stopes  are  timbered  with  drift 
sets  placed  5  ft.  apart,  and  the  loading  chutes  take  up 
the  space  between  two  sets.  All  trolley  wires  are  carried 
6}  ft.  above  the  rails  and  guarded  by  two  i-in.  x  6-in. 
boards  placed  on  either  side  of  the  wire.  The  cut-out 
consists  essentially  of  a  section  of  1-in.  iron  rod  that 
may  be  slid  back  into  a  6-ft.  length  of  A-in.  pipe,  both 
of  which  are  a  part  of  the  trolley  line.  When  closed  one 
end  of  the  rod  remains  in  the  long  pipe  at  the  set  back 
of  the  chute  and  the  other  end  fits  into  a  6-in.  length  of 
pipe  on  the  set  ahead.  Both  ends  have  enough  bearing 
to  make  proper  electrical  contact.  As  the  standard  trol- 
ley-wire hangers  will  not  fit  the  j-in.  pipe,  a  i-in.  rod 
is  welded  on  top  for  clamping  it  in  place. 

When  the  cut-out  is  clo.sed  it  is  guarded  by  the  two 
i-in.  X  6-in.  boards.  The  free  end  of  the  rod  and  guard 
boards  are  fastened  together  by  an  open  rectangular 
piece  of  i-in.  x  3-in.  iron.  The  trolley  rod  is  hung  from 
the   top  of   the   iron   by  an    insulated   hanger,  and   the 


guard  boards  are  bolted  to  the  sides.  To  open  the  cut- 
out the  rod  slides  back  into  the  long  pipe,  and  at  the 
same  time  the  boards  slide  back  in  brackets  outside  of 
the  regular  guai'ds.  When  the  rod  is  all  the  way  back  a 
hinged  board  drops  down  over  the  end  of  the  trolley- 
guard  boards. 

Occasionally,    in    wet   places,    enough    current    leaks 
through  the  insulators  to  the  boards  of  the  cut-out  to 
shock  a  man,  and  to  prevent  this  insulated  knobs  are 
placed  on  both  guard  boards  for  handling. 
Bureau  of  Mines,  E.   D.  Gardner, 

Washington,  D.  C.  Mining  Engineer. 

Checking  Condition  of  Motive-Power 
Storage  Batteries 

IN  TESTING  a  motive-power  battery  for  low  cells 
experience  is  required,  as  there  are  many  things 
external  to  the  battery  w-hich  bring  about  shortened 
capacity.  For  example,  it  may  be  noticed  that  the  loco- 
motive or  truck,  after  being  in  operation  for  a  con- 
siderable time,  does  not  go  so  fast  at  the  end  of  the 
day's  work  or  cannot  bring  in  so  many  loads  in  a  day 
as  foiTnerly.  It  seems  to  be  general  experience  there- 
upon to  suspect  the  battery  immediately,  and  very  often 
no  attempt  is  made  to  investigate  other  possible  causes 
until  after  the  battery  has  been  thoroughly  inspected 
and  found  to  be  delivering  rated  output.  Or  one  bat- 
tery may  be  compared  with  another  on  the  basis  of 
tons  output  and  little  consideration  be  given  to  the 
fact  that  the  cars  hauled  by  one  are  equipped  with 
roller  bearings,  while  those  pulled  by  the  other  are  of 
another  kind. 

A  second  battery  is  often  blamed  for  failure  where  it 
is  not  the  battery  but  the  vehicle  which  causes  the 
reduced  output.  The  latter  has  grown  older  and  less 
efficient  and  the  second  battery  cannot  make  up  for  it. 
There  was  one  case  of  this  sort  with  a  mining  loco- 
motive. It  was  found  that  the  wheels  had  become 
grooved  to  a  considerable  extent,  the  resultant  friction 
with  the  track  calling  upon  the  battery  for  energy.  This 
it  delivered,  but,  being  waste  energy,  it  had  no  effect 
on  the  mileage. 

An  ampere-hour  meter  is  indispen.sable  for  use  with 
a  battery  in  motive-power  service,  but  if  it  is  not 
working  properly,  it  is  o^  no  more  use  than  a  watch 
which  cannot  be  trusted.  There  has  been  considerable 
trouble  with  ampere-hour  meters,  most  of  which  can 
be  traced  to  the  use  of  the  wrong  type  of  meter  or 
else  to  a  meter  with  too  high  a  rating.  The  meter  of 
today  has  many  improvements  over  that  made  several 
years  ago;  difficulties  experienced  in  the  past  have  been 
overcome.  One  mistake  which  is  often  made  with 
ampere-hour  meters  is  that  they  are  looked  upon  as 
never  requiring  adjustment  or  cleaning,  but  they  should 
be  regularly  cleaned  and  adjusted  as  often  as  conditions 
make  it  necessary.  When  an  ampere-hour  meter  gets 
cut  of  step  with  the  battery  the  meter  may  indicate  a 
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partial  discharge,  whereas  the  battery  may  be  entirely 
discharged.  The  meter  may  be  very  easily  tested  for 
correct  registration,  and  if  this  is  done  and  the  meter 
then  put  in  step  with  the  battery,  it  may  often  be 
found  to  correct  the  trouble. 

With  these  facts  in  mind,  it  is  readily  seen  that  often 
a  test  of  the  battery  will  be  found  unnecessary,  as  the 
trouble  can  be  located  by  inquiring  into  methods  of 
operation  and  past  history.  To  test  a  battery  takes 
several  shifts.  The  battery  should  first  have  a  long 
charge  to  insure  its  being  fully  charged,  and  there  may 
be  some  electrolyte  adjustment  necessary  which  in- 
volves added  charging. 

Probably  the  first  thing  to  do  upon  inspecting  a  bat- 
tery is  to  take  hydrometer  readings  of  the  electrolyte 
in  several  cells,  so  as  to  check  in  with  the  meter,  and  at 
the  same  time  ascertain  in  about  what  state  of  charge 
the  operator  considers  the  battery.  Suppose,  for  ex- 
ample, that  with  a  400-amp.-hr.  acid  battery  the  opera- 
tor considers  the  battery  half  discharged,  the  meter 
reads  200  and  the  hydrometer  readings  average  1.175 
specific  gravity.  A  battery  of  this  type  operates  with 
a  full  charge  gravity  of  about  1.275,  and  the  gravity 
drops  about  125  points  on  a  discharge.  For  half  dis- 
charge it  would  drop  62  points,  or  to  1.213.  Evidently 
this  does  not  check  with  the  obtained  readings,  so  either 
the  meter  is  out  of  step  with  the  battery  or  else  the 
full-charge  gravity  is  low.  If  it  is  low,  acid  may  have 
been  spilled  from  the  cells,  or  else  the  operator  may 
have  been  running  by  the  meter  entirely,  in  which  case 
a  prolonged  charge  would  be  necessary  to  restore  the 
gravity.  If  there  is  any  doubt  about  the  full-charge 
gravity,  the  only  way  of  checking  is  to  put  the  battery 
en  charge,  take  gravity  readings  of  every  cell  and  con- 
tinue charging  until  the  gravity  of  every  cell  stops 
rising.  Then  charge  for  five  more  hours,  taking  care 
that  the  temperature  of  the  electrolyte  is  not  allowed 
to  go  above  110  deg.  Fahr.  during  the  charging.  To 
reduce  the  number  of  gravity  readings  to  a  minimum, 
a  good  practical  plan  is  to  pick  out  the  two  or  three 
cells  showing  lowest  gravity  and  charge  until  their 
gravity  ceases  to  rise.  Then  take  a  reading  of  all  cells 
and  repeat  after  five  more  hours  of  charge.  Even  this 
makes  quite  a  number  of  readings,  but  there  is  no 
shorter  way  of  being  sure  that  all  cells  are  fully  charged. 

When  the  battery  is  thus  fully  charged,  it  may  be 
found  that  some  of  the  cells  are  below  1.250  in  specific 
gravity.  These  may  be  brought  up  above  1.250,  pref- 
erably around  1.275,  by  withdrawing  all  the  electrolyte 
possible  with  a  syringe  and  adding  1.300  specific  gravity 
electrolyte,  then  charging  a  half  hour  or  so  to  mix  the 
electrolyte,  repeating  the  process  if  necessary.  But 
never  under  any  circumstances  add  electrolyte  or  acid 
to  bring  up  the  gravity  without  first  having  brought  up 
the  gravity  as  high  as  it  will  go  by  charging,  as  out- 
lined above.  A  great  many  batteries  have  been  injured 
by  disregarding  this  rule. 

The  test  for  faulty  cells  is  a  simple  matter,  the  most 
important  point  being  first  to  make  sure  the  cells  are 
all  fully  charged  and  the  gravity  is  between  1.250  and 
1.300.  Then  the  di.scharge  is  made  at  normal  current 
and  time.  Any  cell  which  runs  abnormally  hot  on  charge 
or  discharge  should  be  watched  particularly.  A  variable 
resistance  (a  water-barrel  rheostat  will  do)  and  an 
ammeter,  together  with  a  3-volt  voltmeter,  are  required. 
The  ammeter  should  be  checked  as  to  its  accuracy  at  the 
current  rate  to  be  used.  For  example,  for  a  400- 
amp.-hr.    battery    the    discharge    rate   would    be    about 


80  amp.,  and  this  should  be  maintained  on  discharge  by 
regulating  the  resistance.  The  ammeter  should  pref- 
erably be  connected  to  one  of  the  battery  terminals, 
breaking  the  connection  between  the  battery  and  vehicle. 

After  the  battery  has  been  on  discharge  a  few  min- 
utes a  voltage  reading  of  each  cell  should  be  taken  and 
recorded.  Any  cell  which  shows  an  appreciable  varia- 
tion from  the  others  should  be  watched.  After  about 
four  hours'  discharge  at  the  constant  rate  another  set 
of  readings  should  be  taken,  and  any  cell  which  shows 
a  voltage  0.1  volt  less  than  the  others  should  be  marked. 
If  this  difference  keeps  increasing  so  that  the  voltage 
of  the  cell  is  less  than  1.60  volts  when  the  others  are 
1.75  volts,  it  should  be  opened  up  and  examined. 

The  chief  thing  to  remember  in  drawing  conclusions 
from  the  test  is  that  the  difference  between  voltages 
of  various  cells  on  discharge  is  what  gives  the  indica- 
tion and  not  the  absolute  value  of  voltage.  The  absolute 
voltage  is  higher  for  high  temperature,  low  rate,  high 
gravity  and  a  battery  only  a  few  months  old. 
Electric  Storage  Battery  Co.,       Ralph  W.  Ritter, 

Philadelphia,  Pa.    Engineer  Operating  Department. 


Motor  Mounted  on  Brackets  on 
Heavy-Duty  Lathe 

IN  CHANGING  a  heavy-duty  lathe  in  the  automotive 
factory  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company  at  East  Spri  igfield,  Mass.,  from  group  drive 
to  individual  motor  drive  the  mounting  chosen  for  sup- 
porting the  motor  consisted  of  a  hea\y  bracket  on  one  end 
of  the  machine,  as  shown  in  the  accompanying  illustra- 
tion. The  lathe  was  a  No.  21  heavy-duty  18-in.  LeBlond 
machine,  which  required  a  7i-hp.  motor.  The  weight 
of  the  motor  was  such  that  the  bracket  was  required  to 
be  reinforced  by  a  3i-in.  pipe  pedestal  resting  on  the 
floor.  The  motor  is  placed  well  toward  the  outside  end 
of  the  bracket  to  give  sufficient  belt  length.    The  control 


A  7J-HP.   MOTOR   MOUNTED  ON    A  BRACKET  ATTACHED 
TO  A   HEAVY-DUTY  LATHE 

equipment  of  the  contactor  type  is  mounted  in  a  box 
below  the  motor  hung  by  1  }-in.  x  ii-in.  strap  iron.  Push- 
button control  is  provided  near  the  operator's  position 
at  the  front  of  the  machine.  The  wiring  from  the  con- 
trol box  is  attached  to  the  frame  of  the  lathe  by  clips. 
Boston,  Mass.        FIELD  Editor  Electric  al  World. 
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Bar-to-Bar  Test  of  Small  Armatures 
Made  Rapidly 

FOR  quickly  making  a  bar-to-bar  test  on  armatures 
from  i  hp.  in  size  to  5  hp.  a  rack  has  been  built  in 
the  shop  of  the  Maintenance  Company,  New  York  City. 
This  rack  is  adjustable  for  any  motor  within  this  range 
of  size.  In  making  the  test  the  hands  of  the  tester  do 
not  have  to  hold  any  lead  wires  or  contacts  on  the  com- 
mutator as  spring  arms  accomplish  this  purpose.  The 
tester  has  only  to  turn  the  -^lotor  and  read  the  meter. 
One  end  of  the  motor  shaft  is  supported  on  a  horse 
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FIG.5 
DETAILS  OF  RACK  FOR   MAKING  QUICK   BAR-TO-BAR  TEST 

of  Strap  iron  (1  in  the  illustration),  which  is  10  in.  high 
and  4  in.  wide.  This  is  made  by  bending  a  piece  i-in. 
X  1^-in.  strap  30  in.  long.  The  horse  may  be  screv/ed  to 
the  testing  bench.  The  commutator  end  of  the  shaft 
rests  in  a  notch  cut  in  the  top  of  an  upright  of  hard 
wood  1  in.  X  4  in.  x  10  in.  in  size  (.'>).  This  is  screwed 
to  the  end  of  the  hard-wood  base,  v.-hich  i.s  2  in.  x  2  in. 
X  14  in.  in  size.  This  base  rests  on  the  bench  and  extends 
through  the  legs  of  the  horse.  ]>y  sliding  the  base  the 
supports  are  adjustable  for  different  lengths  of  shaft. 

For  feeding  current  into  the  armature  two  arms  (4) 
are  mounted  upon  a  bracket  (5).  This  bracket  is  made 
of  ^-i'l.  X  IJ-in.  X  30-in.  strap  iron  bent  as  shown.  It 
is  held  on  the  base  piece  by  a  wing  nut  and  a  i-in.  bolt. 
To  vary  the  position  of  the  bracket  the  bolt  may  be  slid 
in  a  slot  \  in.  wide  and  4  in.  long  cut  in  the  base.  In 
each  end  of  the  br.-'cket  a  s-in.  hole  is  drilled  for  a 
belt  to  hold  the  fiber  disk  (12)  which  supports  the 
arm   (4). 

The  arms  are  made  of  two  brass  rods  i  in.  x  3  in. 
X  8  in.  in  dimensions.  In  the  end  of  each  rod  is  riveted 
a  flat  ?-in.  x  3-in.  steel  spring  with  a  U-shaped  piece  of 
brass  riveted  to  its  end.  In  the  arms  of  the  U  a  small 
block  of  brass  is  pivoted.  The  faces  of  this  cube  are 
hollowed  to  fit  a  commutator,  and  the  corners  are 
rounded  so  that  it  will  slide  over  a  commutator. 

The  bra.ss  rods  are  held  on  the  bracket  by  means  of 
fiber  disks  (12)  which  are  2J  in.  in  diameter  and  of  two 
halves  \  in.  thick.  A  §-in.  hole  is  drilled  in  the  center 
of  each  disk,  and  just  off  this  hole  a  slot  is  milled  across 
the  face  of  the  disk  A  in.  deep  and  \  in.  wide.  Another 
similar  .slot  is  milled  at  right  angles,  starting  at  the 
first  slot  and  extending  to  the  edge  in  one  direction. 


To  make  a  pair  of  disks  this  last  slot  is  milled  on  the 
right-hand  side  of  the  first  disk  and  on  the  left-hand  side 
of  the  second  disk.  Three  such  pairs  are  required  in  all. 
In  the  bottom  of  the  slots  a  piece  of  brass  0.015  in. 
thick  is  fitted.  This  serves  to  make  contact  on  the 
brass  rod. 

To  make  connection  the  brass  in  the  short  slot  is 
drilled  and  tapped  for  a  No.  6-32  thread  and  a  brass 
screw  is  put  in  to  hold  the  wii-e.  A  6-ft.  piece  of  No. 
10  flexible  wire  is  divided  at  the  end  and  half  the  strands 
are  fastened  under  the  screw  on  one  disk  and  half  on 
the  other  disk.  The  disks  are  pressed  together,  the  test 
arm  is  slid  through  the  long  slots,  and  the  paif  "f  disks 
are  fastened  to  the  bracket  by  means  of  a  bolt  and 
wing  nut. 

The  arm  will  be  quite  rigid,  but  it  may  be  slid  in 
or  out  and  tilted  up  or  down  by  loosening  the  wing  nut. 
The  second  disk  is  assembled  in  the  same  fashion  and 
mounted  on  the  other  side  of  the  bracket.  The  flexible 
wires  are  run  to  a  direct-current  line  in  series  with  a 
bank  of  lamps. 

To  make  the  test  fingers  for  spanning  from  one  bar 
to  the  next  the  third  disk  is  employed.  This  is  similar 
to  the  other  disks.  The  rod  in  this  case,  however,  con- 
sists of  two  brass  pieces  ( i  in.  x  A  in.  x  8  in.)  fastened 
on  opposite  sides  of  a  piece  of  bone  fiber  i  in.  x  Vb  in. 
X  8  in.  The  brass  pieces  are  placed  in  a  vise  with  the 
fiber  between  them  and  a  slot  1  in.  wide  and  A  in.  deep 
is  filed  across  the  center  of  all  three.  A  piece  of  A-in. 
fiber  is  fitted  in  this  slot  after  which  the  pieces  are 
turned  over  and  another  piece  of  fiber  is  fitted  into  the 
opposite  side.  Then  the  pieces  are  riveted  together  with 
copper  wire.  Pieces  of  fiber  may  then  be  placed  at  each 
end  of  the  pieces  and  riveted. 

A  slender  finger  of  steel  spring  is  riveted  in  the  end 
of  each  brass  rod.  One  finger  is  24  in.  long  and  the 
other  is  J  in.  longer.  The  end  of  each  finger  is  drilled  to 
receive  a  small  brass  rivet  which  is  rounded  off  like  a 
half  sphere.  Use  turpentine  to  drill  the  springs  instead 
of  oil. 

One  conductor  of  a  lamp  cord  is  connected  to  each 
half  of  the   disk   and   the   test   arm   is   inserted.     The 


ARMATURE   IS   RAPIDLY  CONNECTED    FOR   BAR-TO-BAR  TEST 
IN  THIS  RACK 

disk  is  then  fastened  to  the  piece  of  1-in.  x  i-in.  x  8-in. 
strap  iron  by  a  bolt  and  wing  nut.  The  strap  iron  in 
turn  is  mounted  on  the  upright  wood  pieces  (3)  by  a 
bolt  and  wing  nut.  A  slot  in  the  strap  allows  adjust- 
ment up  and  down. 

When  testing,  the  armature  is  placed  on  the  horse, 
the  bracket  (5)  is  moved  to  the  center  of  the  commu- 
tator, and  the  test  arms  are  adjusted  with  the  wing  nuts 
to  bear  at  points  90  deg.  apart   (on  a  four-pole  motor). 
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Lower  the  test  finger  to  cover  two  adjacent  bars  midway 
between  the  arms,  connect  the  No.  10  flexible  leads  to  a 
direct-current  supply  with  a  rheostat  to  limit  the  cur- 
rent, and  connect  the  lamp  cord  to  a  millivoltmeter. 
The  armature  is  then  turned  a  bar  at  a  time,  pausing  a 
few  seconds  to  take  each  reading. 
The  Maintenance  Company,  H.  L  Mickle, 

New  York,  N.  Y.  Foreman  of  Repair  Shop. 


Chart  Shows  Apparent  Resistance 
of  Large  Cables 

IN  THE  calculation  of  heavy  feeder  cables,  which  are 
frequently  required  for  low-voltage  power  circuits  of 
industrial  plants,  the  skin  effect  is  often  of  considerable 
importance.  While  a  number  of  tables  hnve  been  pub- 
lished giving  these  factors  they  are  usually  calculated 
for  the  cable  diameter  given  in  even  fractions  of  an 
inch  and  do  not  offer  a  ready  comparison  when  only  the 
size  of  the  cables  in  circular  mils  is  known. 

The  writer  has  devised  a  chart  for  his  own  use  which 
allows  a  rapid  comparison  to  be  made  without  looking 
up  the  diameters  of  the  cables  corresponding  to  certain 
circular-mil  sizes.  The  curves  are  simply  the  plotted 
results  given  in  tables  for  the  various  frequencies.  One 
scale  is  graded  in  circular  mils  and  the  other  scale  in 
multiplying  factors.  To  detemiine  the  multiplier  for 
any  size  of  wire  at  any  of  the  frequencies  given,  lay 
a  straight  edge  in  a  horizontal  direction  from  the  wire 
size  selected  to  intersect  with  the  desired  frequency 
curve,  project  vertically  down  to  the  bottom  scale  from 
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APPARENT    RESISTANCE    OF    CABLES    FOUND    FROM    THIS    CHART 

the  intersection  and  read  the  multiplier.  The  product 
of  the  multiplier  and  the  ohmic  resistance  of  the  wire 
will  give  the  apparent  resistance  of  the  wire  at  the 
frequency  selected.  T.  H.  Arnold. 

El  Paso,  Tex. 


Rheostat  Which  Occupies  Very 
Small  Space 

A  COMPACT  and  light  rheostat  has  been  developed 
for  use  in  connection  with  motion-picture  machines 
which  may  be  suitable  for  similar  service  elsewhere. 
The  metallic  ribbon,  which  constitutes  the  resistor  ele- 


RESISTANCE  UNITS  OF 
V-SHAPEH  RIBBON 

ARE  LIGHT  AND 
SELF-SUPPORTING 


ment,  is  formed  into  a  trough  or  channel-shaped  section 
which  is  flattened  at  both  ends  and  in  the  middle.  The 
ribbon  is  bent  about  the  middle  to  form  a  "V,"  as  shown 
in  the  accompanying  illustration,  and  both  ends  are 
turned  up  to  form  supporting  feet  which  permit  the 
attachment  of  the  unit  to  a  panel  board. 

The  particular  rheostat  referred  to  here  is  made  up 
of  two  sections — a  heavy -current  section  of  "ribohn" 
construction  which  forms  the  fixed  resistance  of  the 
combination,  and  the  fine-adjustment  section  of  lower 
current  capacity  which  is  connected  in  parallel  with  the 
first  section.  There  are  seven  steps  in  parallel  with  the 
fixed  step,  and  the  adjustments  are  made  by  a  radial 
switch.  The  adjustable  steps  consist  of  "vitrohm" 
tubes.  The  rheostat,  according  to  the  manufacturers,  is 
virtually  unbreakable,  no  part  of  the  circuit  can  rust 
or  corrode  and  the  rheostat  will  return  to  room  tem- 
perature within  two  minutes  after  the  current  has 
been  cut  off. 

A  resistor  unit  of  this  kind  designed  for  3  kw.  con- 
tinuous duty  occupies  a  space  of  10  in.  x  10  in.  x  12  in. 
and  weighs  8  lb.  A  complete  rheostat  with  twelve  steps 
designed  for  9  kw.  continuous  duty  occupies  a  space  of 
18  in.  X  18  in.  x  21  in.  and  weighs  80  lb. 


Armatures  Must  Not  Be  Rolle<l  on 
Rousrh  Floor 


Wth 


^E  of  the  worst  crimes  in  many  electrical  shops  is 
'the  careless  handling  of  armatures."  Rolling  across 
the  floor  or  other  rough  handling  may  jam  the  lamina- 
tions together  and  thus  permit  high  eddy  currents  in 
the  iron  and  cause  heating  which  will  destroy  the  in- 
sulation of  the  coils.  The  only  sure  remedy  is  to 
dismount  the  armature,  take  off  all  the  laminations,  file 
off  the  burred  edges  and  reassemble  the  core.  This  is 
a  tedious  job  which  a  little  care  can  prevent. 

A  speaker  voiced  this  thought  at  a  recent  meeting  of 
the  Iron  and  Steel  Electrical  Engineers. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Cheaper  Financing  by  Security  Sales 
to  Customers 

PUBLIC  utilities  financed  through  the  local  sale  of 
securities  are  on  a  more  stable  basis,  asserted  R.  J. 
Long  of  Abilene,  Kan.,  in  discussing  the  sale  of  secu- 
rities to  customers  before  the  meeting  of  the  Kansas 
Public  Utilities  Association  at  Kansas  City  recently. 
Mr.  Long  discussed  the  subject  from  the  experience  of 
the  Associated  Companies,  which,  through  subsidiaries, 
serves  a  number  of  Kansas  communities.  Mr.  Long 
said  in  part: 

"I  do  not  desire  to  discuss  methods  of  selling  these 
securities  so  much  as  to  point  out  the  reasons  for 
selling  them  and  the  reason  why  selling  the  securities 
of  the  public  utility  to  its  patrons  is  sound  from  a 
financial  as  well  as  from  a  public  relations  standpoint. 
We  have  for  the  last  twelve  years  promoted  and  financed 
the  extensions  of  all  our  companies — serving  sixty- 
eight  cities  with  light  and  power  and  fifty-five  cities 
with  telephones — by  the  sale  of  7  per  cent  non-taxable, 
non-assessable  preferred  stock  among  our  employees 
and  patrons.  As  we  are  prevented  by  law  from  selling 
our  .stock  at  less  than  par  and  public  utilities  commis- 
sions do  not  countenance  large  commissions  for  the  sale 
of  utility  securities,  we  have  been  dependent  largely 
upon  the  loyalty  of  our  employees,  together  with  a 
moderate  use  of  advertising  in  the  sale  of  our  securities. 

"Previous  to  the  adoption  of  this  plan  of  financing 
utilities  depended  upon  outside  capital  for  new  finances 
and,  generally  speaking,  every  few  years  the  companies 
seemed  to  get  tied  up  in  their  finances.  Every  financial 
flurry  in  the  money  market  affected  the  utilities  of  the 
country.  The  growth  of  this  condition  meant  the  i-e- 
striction  of  development.  We  needed  more  elasticity 
in  our  financing  methods  if  we  were  to  develop  to  meet 
the  requirements  of  our  territory,  and  we  decided  at 
the  outset  that  the  only  way  we  could  obtain  this  elastic- 
ity was  by  the  sale  of  our  securities  in  our  own  terri- 
tory. Since  the  inauguration  of  this  policy  we  have 
never  floated  a  single  bond  or  security  issue  outside 
of  the  territory.  The  most  of  our  preferred  stock- 
holders own  a  small  amount  of  stock  and  hence  they 
are  very  little  worried  at  times  of  un.settled  financial 
conditions.  Consequently  we  have  not  only  secured 
elasticity  in  our  financing  by  this  method  but  we  have 
secured  a  high  degree  of  stability. 

"Then  there  is  an  educational  reason  for  the  adop- 
tion of  this  policy.  The  sale  of  our  securities  has 
opened  another  avenue  to  our  employees  to  participate 
in  the  development  of  the  business  which  is  their  bread 
and  butter.  Naturally,  their  interest  in  the  sale  of 
securities  has  the  added  effect  of  increasing  their 
loyalty  to  the  company.  From  the  public  standpoint. 
this  practice  of  selling  public  utility  stock  to  customers 
has  had  a  mo.st  .salutary  effect.  Abusing  or  condemning 
public   service  corporations  ju.stly  or  unjustly   was   at 


one  time  a  sure  way  of  getting  public  applause.  The 
first  great  effect  of  securing  customer  stockholders 
by  this  company  was  the  noticeable  change  in  the 
attitude  of  the  public,  and  particularly  of  politicians 
and  certain  newspapers.  An  advertisement  in  a  local 
newspaper  telling  how  many  people  in  that  community 
own  stock  in  that  company  has  a  most  beneficial  effect 
from  a  public  relations  standpoint,  and  the  radical  semi- 
socialistic  agitator  becomes  very  docile  once  he  is 
induced  to  purchase  even  one  share  of  stock. 

"The  economic  aspect  of  this  policy  is  also  worth 
considering.  By  a  campaign  of  advertising  and  educa- 
tion the  public  service  corporations  should  be  able  to 
finance  all  their  extensions  and  improvements  with  local 
capital,  and  when  they  are  able  to  do  this  they  will 
not  only  be  reaping  the  benefit  of  a  more  stable 
financing  plan  but  they  will  be  contributing  to  the 
prosperity  of  the  community  which  they  serve  in  a 
greater  measure  than  has  been  their  privilege  in  the 
past. 

"Whether  selling  stock  to  customers  should  be  han- 
dled through  a  financial  department  or  by  the  employ- 
ees of  the  company  is  a  matter  to  be  decided  by  each 
institution.  We  have  found  the  sale  by  employees  of 
double  advantage  to  us.  It  minimizes  the  expense  of 
selling  and  has  the  effect  of  impressing  the  public 
with  the  importance  of  the  proper  treatment  of  util- 
ities, if  communities  are  to  grow  and  people  are  to 
prosper. 

"It  is  our  firm  belief  that  if  the  utilities  can  be 
financed  at  least  in  their  extensions  and  improve- 
ments by  their  customers,  a  large  measure  of  the  finan- 
cial worries  will  have  been  obviated  and  nine-tenths 
of  our  public  relations  problems  solved." 


Public  Ownership  of  Public 
Service  Companies 

MANY  sweeping  assertions  are  made  and  countless 
half-truths  are  uttered  in  behalf  of  public  owner- 
ship of  the  public  service  industry,  says  W.  R.  Creed, 
pre-sident  of  the  Pacific  Gas  &  Electric  Company,  in  an 
article  discussing  and  calling  attention  to  some  of  the 
fallacious  arguments  of  proponents  of  municipal  or 
government  ownership  of  utilities. 

"Seldom  if  ever,"  continued  Mr.  Creed,  "do  its 
advocates  discuss  calmly  and  without  emotion  those 
aspects  of  public  ownership  and  operation  di.sclosed  by 

(a)  the  government's  failure  with  the  steam  railroads, 
or  the  numerous  other  conspicuous  failures,  of  which 
the  Seattle  street  railways  are  the  most  recent  example; 

(b)  the   invariable   increase   in   number  of  employees; 

(c)  the  drop  in  the  morale  and  efficiency  of  organization 
to  about  the  level  of  government  organization,  for  which 
the  public  pays;  (d)  the  camouflaged  accounting  which 
conceals    the    facts    about    costs    and    relie.*-    upon    the 
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borrowing  ability  of  government  to  meet  emergencies 
and  pay  the  piper;  (e)  the  amount  of  public  service  cost 
covertly  imposed  on  the  taxpayer  to  secure  popular  sup- 
port through  the  expedient  of  low  rates,  or  (f)  the 
serious  burden  added  to  the  taxpayers'  staggering  load 
by  the  withdrawal  of  public  service  properties  from 
taxation  and  the  substitution  of  new  taxes  upon  all 
other  property  to  meet  the  loss  of  the  public  service 
taxes. 

"Here  is  ample  material  calling  for  sound  thinking 
and  the  employment  of  the  scientific  attitude,  but  your 
public  ownership  man  will  have  neither.  He  cries  for  the 
moon  but  never  considers  whether  he  can  reach  up  and 
get  it.  Even  if  the  argument  for  government  o\vnership 
were  convincing,  there  is  still  the  question  of  its  present 
possibility.  As  a  matter  of  fact,  it  is  utterly  impossible 
at  this  time  to  bring  about  public  ownership  and  opera- 
tion of  the  public  service  properties  with  the  exception 
of  the  comparatively  few  remaining  privately  owned 
water  companies. 

"The  only  possibility  of  public  ownershin  would  be 
through  the  agency  of  the  state  itself,  as  these  great 
plants  cover  so  large  a  territory  and  serve  so  vast  a 
number  of  consumers  that  no  one  municipality  or  group 
of  municipalities  or  counties  could  possibly  undertake 
the  task  they  now  perform  and  must  continue  to  per- 
form. To  state  the  financial  side  of  the  matter  alone  is 
to  convince  any  reasonable  person  that  private  owner- 
ship and  operation  must  continue  for  a  considerable 
time  at  least.  If  the  state  sought  to  purchase  the 
properties  now  giving  these  services,  it  wouid  require  a 
huge  sum  of  money  in  payment.  While  it  is  impossible 
definitely  to  state  the  sum  required,  it  safely  may  be 
said  that  it  would  be  more  than  a  billion  dollars.  The 
only  way  the  state  could  obtain  such  a  sum  would  be 
to  issue  bonds,  and  if  California  attempted  to  issue  and 
sell  a  billion  dollars  of  bonds,  it  would  be  utterly  impos- 
sible to  market  these  securities.  The  federal  govern- 
ment itself  could  not  at  this  time  issue  a  billion  dollars 
of  bonds  and  advantageously  market  them,  and  if  the 
federal  government  with  its  huge  taxing  possibilities 
could  not,  certainly  no  one  state  could. 

"With  our  state  government  demanding  additional 
money  for  state  expenditures,  with  the  necessity 
recently  of  increasing  the  interest  rate  on  state  bonds 
for  highway  building  to  6  per  cent,  with  diflSculty 
encountered  in  promptly  marketing  $40,000,000  or  $50,- 
000,000  of  these  bonds  even  at  this  high  rate  of  interest, 
the  contemplation  of  a  billion  dollars  of  bonds  to  be 
sold  is  foolish. 

"But  aside  from  the  enormous  purchase  price  of  these 
properties,  if  the  state  did  acquire  them,  if  would  then 
be  under  the  necessity  of  raising  for  power  development 
alone  between  $500,000,000  and  $800,000,000  in  the  next 
ten  years.  This  also  would  have  to  be  done  through  the 
issuance  of  bonds  and  the  market  would  be  overwhelmed 
with  state  securities.  At  least  some  variety  is  demanded 
by  the  investment  market. 

"If  these  difficulties  could  be  surmounted,  there  would 
still  be  the  necessity  of  properly  conducting  this 
business  after  its  acquisition  by  the  state,  and  there 
is  no  governmental  machinery  provided  for  this  purpose. 
It  is  not  unfair  to  suggest  that  the  state  successfully 
accomplish  its  present  business  of  running  state  govern- 
ment with  reasonable  efficiency  and  economy  before  it 
undertake  the  enormously  more  complicated  task  of 
conducting  these  huge  enterprises  with  all  their  com- 


plicated technical  requirements  plus  the  absolute  neces- 
sity of  complete  and  adequate  organization. 

"From  an  economic  point  of  view,  California  needs 
right  now,  more  than  anything  else,  the  unrestricted 
development  of  its  railroads  and  power  companies.  The 
existing  agencies  for  this  development  are  the  public 
service  companies.  They  are  organized  and  equipped 
for  the  work ;  they  are  proceeding  with  it  and  will  con- 
tinue, provided  they  receive  the  public  co-operation,  sup- 
port and  encouragement  which  will  sustain  them.  The 
process  of  development  must  not  be  delayed  unless 
California  wishes  to  delay  the  accomplishment  of  its 
destiny.  Under  these  circumstances,  to  'swap  horses 
in  midstream'  is  the  peak  of  folly. 

"It  would  be  safe  to  say,  if  the  public  plunged  into 
the  business  of  owning  and  operating  the  public  utility 
services  of  this  state,  that  before  it  finally  worked  out 
the  problem  of  efficient  and  economical  operation  there 
would  be  enormous  loss  and  tremendous  suffering, 
undoubtedly  involving  a  serious  setback  to  the  state  as 
a  whole  through  the  failure  properly  to  develop  the 
services  adequately  to  meet  the  demands,  plus  the 
discredit  of  muddling  and  injuring  the  vital  business  of 
producing  and  distributing  public  utility  service  and  the 
blunder  of  discouraging  the  flow  of  capital  to  California. 

"While  the  public  sei-vice  companies  are  in  charge  of 
this  industry  it  is  folly  on  the  part  of  the  public  to  fail 
to  sustain  them  and  to  give  them  every  reasonable 
opportunity  to  conduct  the  business  in  the  public 
interest.  These  companies  should  be  looked  upon  as 
agents  for  the  public,  and  surely  an  agent  should  be 
strong  and  virile  properly  to  give  service  and  attain  the 
objects  of  the  agency." 


Springfield  (Mass.)  Company  Features 
Local  Industries 


Sprbigficld^^Didustrics 

served  by  B^^rical  Po-wci- 

No.  4 — Bemu  &  Call  Hardware  &  Tool  Company 


United  Elcctnc  Light  Co 


HOW   UTILITY  "TIES   IN"   WITH 
INDUSTRIAL  ACTIVITY' 

benefits    derived    from    the    i 
equipment.    In  this  way  the  com 
progressive  concerns  of  its  city 
interested  and  active  in  the  ind 
the  community. 


FORCEFUL  ad- 
vertising of 
local  industries 
using  electric  power 
has  been  inaugu- 
rated by  the  United 
Electric  Light  Corn- 
pan  y ,  Springfield, 
Mass.,  in  leading 
dailies  of  its  head- 
quarters city.  In  a 
signed  "spread"  the 
central-station  com- 
pany presents  in 
each  insertion  an  in- 
teresting sketch  of 
one  establishment, 
telling  the  public 
something  of  the 
customer's  history, 
the  scope  of  the 
market  reached  by 
the  concern,  its  war 
service,  recent  de- 
velopment, and  the 
tallation  of  electrical 
pany  "ties  in"  with  the 
•  and  shows  that  it  is 
ustrial  advancement  of 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Induction  Motor  with  Double-Cage  Rotor. — A  manu- 
facturing company  in  Cologne  has  placed  on  the  market 
a  double  motor  with  two  distinct  stators  and  two  cage 
armatures  with  copper  rods  going  through  both  rotors, 
connected  in  the  middle  by  two  high-resistance  alloy 
strips.  The  two  motors  are  incased  in  a  single-shell 
casting,  which  contains  an  entrance  and  an  exit  flange 
for  cooling  air,   the   rods  between  the   two  armatures 


INDUCTION  MOTOR  WITH  TWO  STATORS  AND  TWO  ROTORS 
PERMITS  ECONOMICAL   SFEED   CONTROL 

acting  as  an  excellent  air  impeller.  On  top  of  the 
motor  is  mounted  a  controller  switch  with  seven  points, 
permitting  as  many  economical  speeds  and  torques, 
without  the  use  of  any  resistance,  by  simple  combina- 
tions of  the  two  stators  in  delta-star  series  and  parallel. 
Torque,  efficiency  and  speed  curves  of  this  interesting 
motor  are  given. — Elektrotechnische  Zeitschrift,  April 
21,  192]. 

Lamps  and  Lighting 

Artificial  Illumination  for  Kinematography. — J.  C. 
Elvy. — The  use  and  abuse  of  light  in  studios  for 
"kinema"  film  production  are  discussed  in  this  article. 
— Illuminating  Engineer  (London),  Vol.  XIV,  No.  2, 
page  32. 

Plant  Economies  Resulting  from  Better  Lighting. — 
C.  H.  Reeder. — The  author  gives  suggestions  and  data 
which  may  be  presented  to  managers  of  industrial  plants 
relative  to  improving  lighting  conditions  In  all  fac- 
tories and  planning  satisfactory  equipment  in  new  ones. 
— Electrical  Review,  June  11,  1921. 

Traction 

Running  Resistance  and  Mass  Action  of  Rotating 
Parts  on  an  Austrian  Alternating-Current  Locomotive. 
— G.  Markt. — On  the  lines  of  the  Arlberg  and  Salz- 
kammergut  railway  there  are  at  present  sixteen  alter- 
nating-current locomotives  of  the  C-f  C  type  in  opera- 
tion, narrow-gage  (760  mm.),  driven  by  two  single- 
phase  motors  of  300  hp.  each,  actuating  with  a  gear 
ratio  of  1 :3.448  a  jack  shaft,  which  in  turn  is  rod- 
coupled  to  three  front  and  three  rear  axles.  A  peri- 
odicity of  16ii  cycles  is  u.sed.     One  of  these  locomotives 


was  used  for  a  number  of  tests  to  determine  the  exact 
running  resistance  and  the  action  of  the  rotating 
masses.  All  test  results  are  given  in  tabulations  and 
curves  and  are  compared  with  results  calculated  from 
known  formulas.  In  many  instances  it  has  been  found 
that  the  theoretical  values  do  not  agree  with  the  ac- 
tually observed  facts.  A  striking  instance  of  this  is 
that  the  apparent  increase  in  weight  of  the  locomotive 
due  to  the  rotating  masses  of  the  engine,  which  is 
given  in  the  literature  at  about  10  to  15  per  cent,  has 
been  actually  found  to  be  almost  45  per  cent. — Elektro- 
technik  und  Maschinenhau,  May  1,  1921. 

Characteristics  of  the  Electric  Locomotive. — N.  W. 
Storer. — A  discussion  of  inherent  advantages  which 
clearly  show  to  what  extent  the  steam  locomotive  is 
sui"passed  by  the  electric  locomotive. — Railway  Electri- 
cal Engineer,  May,  1921. 

Generation,  Transmission  and  Distribution 

Use  of  Central-Station  Power  in  Mines  and  Steel 
Plants. — K.  A.  Pauly. — A  discussion  of  the  basis  upon 
which  central  stations  have  obtained  power  load  by  con- 
centrated study  of  their  requirements,  giving  tabular 
data  on  the  energy  sold  to  coal  and  metal-mining  indus- 
tries last  year  by  thirty-four  power  substations. — 
General  Electric  Review,  June,  1921. 

Operation  for  Maximum  Output  and  Operating  Rec- 
ords.— George  H.  Bragg. — The  writer  deals  with  the 
problem  of  making  full  use  of  hydraulic  energy  avail- 
able and  reserving  steam-plant  operation  for  periods  of 
actual  necessity. — Journal  of  Electricity  and  Western 
Industry,  May  15,  1921. 

Power  Requirements  in  the  Pittsburgh  District. — 
Joseph  McKinley. — An  analysis  of  the  loads  carried 
by  the  Duquesne  Light  Company  showing  the  portions 


PERCENTAGE  OF 
OUTPUT  OF 
nUQUESNE 
LIGHT 
COMPANY 
DF.VOTED  TO 
DIFFERENT 
CLASSES  OF 
SERVICE 


due  to  each  of  several  groups  of  industries,  with  data 
showing  the  amount  of  energy  furnished  from  other 
sources,  such  as  that  generated  in  the  steel  mills  them- 
selves.— Electric  Journal,  May,  1921. 
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Installations,  Systems  and  Appliances 

Chains  of  Disk-Type  Inaulators.—Y.  BUSKE.— It  is 
a  well-known  fact  that  the  voltage  along  a  chain  of 
di.sk-type  in.sulators  is  by  no  means  divided  equally  be- 
tween the  individual  disks.  As  a  matter  of  fact  the 
first  unit  of  the  chain  next  to  a  line  of,  for  e.xample, 
seven  Hewlett  insulators  has  to  stand  more  than  three- 
sevenths  of  the  line  voltage.  Several  attempts  have 
been  made  to  distribute  the  voltage  more  uniformly 
along  the  chain  by  varying  the  capacity  of  the  indi- 
vidual units.  This  was  possible  on  the  cap-type-unit 
chains  by  using  smaller  and  larger  bolts  and  on  the 
Hewlett-type  chains  by  means  of  metallic  coating  upon 
the  porcelain.  But  neither  of  these  methods  proved 
.satisfactory,  because  a  large  number  of  different  parts 
had  to  be  kept  in  store  and  because  it  was  difficult  to 
make  sure  that  a  damaged  unit  would  be  exchanged 
for  the  same  kind  of  unit.  The  author  has  found  that 
if  chains  are  built  up  with  two,  three  or  more  cap- 
type  insulators  next  to  the  line  and  the  remainder  of 
the  Hewlett-type  disks  a  far  more  uniform  voltage 
distribution  results.  On  such  a  chain,  built  up  of  three 
cap  disks  and  four  Hewlett  disks,  the  first  disk  next 
to  the  line  has  to  stand  only  about  one  and  four-fifths 
times  one-seventh  of  the  line  \o\ia.%e.^Elektrotech- 
mische  Zeitschrift,  May  12,  1921. 

invesiigatwn  of  the  Rupturing  CapMity  of  Oil 
Switches. — P.  Charpentier. — It  is  very  essential  that 
an  oil  switch  be  designed  with  sufficient  rupturing 
.capacity  to  meet  the  requirements  of  its  particular 
service.  Among  other  important  details  the  minimum 
amount  of  oil  should  be  determined  exactly.  Based  upon 
some  empiric  assumptions,  as,  for  example,  the  amount 
of  gases  developed  in  the  oil  for  each  ruptured  kilo- 
watt-second (50  cu.cm.),  the  author  developed  formulas 
for  the  accurate  calculation  of  the  necessary  volume  of 
,oil  for  single  and  double  break-per-pole  switches.  Simi- 
lar form.ulas  and  calculations  are  given  to  determine 
the  safe  rupturing  capacity  of  any  existing  breaker. 
— Revue  Genercde  de  VElectricite,  May  14,  1921. 

Substation  Capacity  for  Heavy-Diity  Material-Han- 
dling Cranes. — W.  C.  Raube. — The  following  empirical 
rules  are  offered  for  use  in  estimating  the  proper  sub- 
station capacity:  (1)  For  two  cranes,  use  the  root- 
jnean-square  value  of  input  to  one  crane,  plus  the  arith- 
metic average  value  of  input  to  one  crane.  (2)  For 
three  cranes,  use  the  root-mean-square  value  of  input 
to  one  crane  plus  twice  the  average  value  of  input  to 
one  crane.  It  is  also  necessary  to  supply  apparatus 
which  will  stand  a  large  number  of  repeatea  operations 
where  all  of  the  cranes  are  consuming  power  in  the 
worst  possible  combination. — General  Electric  Review, 
June,  1921. 

Telegraphy.  Telephony  and  Signals 

Nauen  and  Togoland:  .4  Tragedy  of  Radio  Tel- 
.egraphic  Development. — R.  Rosc'HER. — The  article  deals 
largely  with  the  brief  but  striking  history  of  the  Togo- 
land  station  at  Kamina  and  the  German  plans  for  the 
development  of  an  imperial  chain  of  wireless  stations. 
— Radio  Review,  May,  1921. 

Effect  of  the  Heaviside  Layer  on  the  Apparent  Direc- 
tion of  Electromagnetic  Waves. — T.  L.  ECKERSLEY. — 
'The  errors  in  obtaining  bearings  taken  by  night  and  the 
systematic  swinging  of  bearings  at  sunset  are  ascribed 
to  the  reflecting  power  of  the  upper  conducting  layer  of 
.atmosphere. — Radio  Review,  May,  1921. 


Recent  Progress  in  Radio  Communication  in  Germany 
and  Austria. — Dr.  EUGEN  Nesper. — -After  describing 
the  general  trend  of  radio  development  in  Central 
Europe  during  and  immediately  after  the  war,  the 
author  deals  with  a  number  of  pieces  of  apparatus  in 
detail.  —  Proceedings  Institu-te  of  Radio  Engineers, 
June,  1921. 

Electrophysics  and  Magnetism 

Nickel. — This  circular  deals  primarily  with  the  physi- 
cal properties  of  nickel  and  its  common  alloys,  including 
thermal  conductivity,  electrical  resistivity,  thermo-elec- 
tromotive  force  and  magnetic  properties.  It  is  a  col- 
lection of  information  available  to  date  and  has  a  com- 
plete bibliography  appended. — Circular  No.  100,  U.  S. 
Bureau  of  Standards. 

Electrochemistry  and  Batteries 

Electrodeposition  of  Iron. — W.  E.  HUGHES. — The 
writer  enumerates  some  of  the  practical  uses  of  elec- 
trolytic iron  and  then  discusses  processes  and  apparatus 
by  which  the  metal  is  deposited. — Beama  (British  Elec- 
trical and  Allied  Manufacturers'  Association),  May, 
1921. 

Units,  Measurements  and  Instruments 

A  System  for  Measuring  the  Amount  of  Static. — 
Austin  M.  Curtis. — AmpHfied  and  rectified  energy  from 
static  is  stored  in  a  large  condenser  in  the  output 
circuit  of  a  vacuum  tube.  The  condenser  discharge 
current  through  a  high  resistor  and  sensitive  galvanom- 
eter will,  under  given  conditions,  be  a  measure  of  the 
average  static. — Proceedings  Institute  of  Radio  Engi- 
neers, June,  1921. 

Miscellaneous 

Thermal  Expansion  of  Copper  and  Its  Important  In- 
dustrial Alloys. — Peter  Hidnert. — Data  on  the  ther- 
mal expansion  of  128  samples  of  copper  alloys  of  various 
compositions  (56  to  100  per  cent  copper),  heat  treat- 
ments, mechanical  treatments,  etc.,  are  presented.  In 
general  the  coefficients  of  expansion  increase  with  a 
decrease  in  the  copper  content.  The  addition  of  lead  or 
tin  has  a  decided  effect  on  the  coefficient.  The  former 
element  generally  decreases  and  the  latter  increases  the 
coefficient. — Scientific  Paper  No.  ilO,  U.  S.  Bureau  of 
Standards. 

Some  Properties  of  White-Metal  Bearing  Alloys  at 
Elevated  Temperatures. — John  R.  Freeman,  Jr.,  and 
R.  W.  \VoODW.\Rn. — Results  of  tests  indicate  that  up 
to  5  per  cent  of  lead  in  a  high-grade  babbitt  does  not 
effect  the  yield  point  or  ultimate  strength  at  25  or  75 
deg.  C.  The  yield  point  of  tin-base  alloys  is  not  affected 
by  heating  for  six  weeks  at  about  100  deg.  C,  but  the 
yield  point  is  lowered  in  the  lead-base  alloy  by  heating 
for  two  weeks  at  about  100  deg.  C. — Technologic  Paper 
No.  18S,  U.  S.  Bureau  of  Standards. 

Relation  of  Water  Power  to  the  Fuel  Problem. — It  is 
shown  that  the  per  capita  coal  consumption  in  Canada 
is  50  per  cent  less  than  in  the  United  States  and  that 
per  capita  water-power  development  is  194  per  cent 
greater.  Thus  it  is  estimated  that  the  Canadian  water- 
power  developments  reduce  the  annual  coal  bill  by  $146,- 
500,000.— CaHflrf/oH  Engineer.  Toronto,  May  26,  1921. 

Aluminum  and  Its  Alloys  in  Engineering.— I. — John 
G.  A.  Rhodin. — The  physical  and  electrical  properties 
of  aluminum  are  summarized  and  discussed  in  this  ar- 
ticle.— London  Engineer,  May  13,  1921. 
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British  and  American  Engineers 
Fraternize 

ENGINEERS  representing  the  four  large  national 
engineering  societies  are  in  England  this  week 
fraternizing  with  their  English  confreres.  On  Wednes- 
day the  delegation  presented  the  John  Fritz  gold  medal 
to  Sir  Robert  Hadfield  for  his  achievements  in  the  de- 
velopment of  manganese  steel.  Thursday  evening  they 
were  the  guests  of  the  British  Institution  of  Electrical 
Engineers.  Other  British  engineering  associations 
entertained  the  American  engineers  as  well. 

The  delegation  consists  of  Charles  T.  Main,  repre- 
senting the  American  Society  of  Civil  Engineers;  Am- 
brose Swasey,  representing  the  John  Fritz  medal  board 
of  award  and  the  American  Society  of  Mechanical  En- 
gineers; Col.  Arthur  S.  Dwight,  representing  the 
American  Institute  of  Mining  and  Metallurgical  Engi- 
neers, and  Dr.  F.  B.  Jewett,  representing  the  American 
Institute  of  Electrical  Engineers.  Dr.  Ira  N.  HoUis, 
president  of  Worcester  Polytechnic  Institute  and  past- 
president  of  the  A.  S.  M.  E.,  accompanied  the  delegation 
and  carried  a  message  from  the  American  engineers. 


tries  at  that  point  but  the  transmission  of  power  at 
high  voltage  for  distribution  as  needed  by  utilities  in 
other  parts  of  the  state. 


Eastern  Governors  to  Confer  on 
Water  Power 

AT  THE  proposal  of  Governor  Sproule  of  Pennsylvania 
l\  the  Governors  of  that  state,  New  York  and  New 
Jersey  will  meet  soon  to  discuss  flood  control  and  the 
genera!  economic  importance  of  the  rivers  of  the  three 
states. 

New  York  has  a  newly  appointed  water-power  board, 
and  a  movement  in  this  direction  is  being  organized  in 
Pennsylvania  by  Gifford  Pinchot,  state  forester. 


Can  Now  Develop  Niagara  Falls  Without 
Marring  Their  Beauty 

UNDER  the  new  regulation  of  the  Federal  Power 
Commission  further  developments  at  Niagara  Falls 
without  marring  the  beauty  of  the  falls  are  now  pos- 
sible, J.  A.  Johnson,  electrical  engineer  of  the  Niagara 
Falls  Power  Company,  stated  last  week  before  the  Salt 
Lake  City  Convention  of  the  American  Institute  of 
Electrical  Engineers,  through  a  division  of  the  flow  of 
Niagara  River  on  the  Canadian  and  American  sides. 
Up  to  this  time  Mr.  Johnson  said  only  the  first  stage 
(220-ft.  head)  has  been  utilized.  Developments  of  the 
future  will  utilize  the  second  stage  of  94  ft.,  thus  using 
the  gross  total  head  of  .314  ft. 

The  units  proposed  in  the  Niagara  Falls  extension,  to 
be  placed  in  operation  about  1923,  it  was  said,  will 
probably  be  three  in  number  and  rated  at  70,000  hp. 
each.  Mr.  Johnson  al.so  pointed  out  that  future  power 
generation  at  Niagara  Falls  will  take  into  considera- 
tion not  only  the  service  requirements  of  primary  indus- 


Senators  Criticise  Working  of 
Water-Power  Law 

AN  ATTEMPT  to  obtain  through  an  act  of  Congress 
X\.  permission  for  the  Trumbull  Steel  Company  to  con- 
struct a  dam  across  the  Jlahoning  River  at  a  point  near 
Warren,  Ohio,  precipitated  a  discussion  in  the  United 
States  Senate  on  June  24  as  to  the  advisability  of 
requiring  such  applications  to  go  through  the  Federal 
Power  Commission.  The  bill  provided  that  the  dam  is 
not  to  be  built  until  the  plans  have  been  approved  by 
the  Chief  of  Engineers  and  that  the  dam  is  not  to  be 
used  for  power  purposes.  The  presentation  of  the  bill 
led  Senator  Underwood  of  Alabama  to  say,  among  other 
things : 

"I  regret  that  the  committee  now  is  proposing  to 
make  a  precedent  to  ride  over  the  water-power  act. 
While  this  amendment  prevents  the  use  of  the  dam  for 
power  purposes,  you  take  away  from  other  people  the 
right  to  develop  it  for  power  purposes  in  the  future. 
No  man  on  this  floor  regrets  more  than  I  the  delays  in 
Congress  which  have  held  up  the  development  of  water 
powers  in  this  country.  There  have  been  great  waste 
and  great  injury  to  the  American  people.  I  have  suf- 
fered from  it.  Outside  the  Rocky  Mountain  States, 
Alabama  has  more  undeveloped  water  power  than  any 
other  state.  Our  hands  have  been  tied  for  fifteen  or 
twenty  years  in  the  development  of  the  state's  natural 
resources  because  Congi-ess  would  not  do  for  us  what 
the  Senator  from  Ohio  is  asking  Congress  to  do  for  a 
great  corporation  in  his  state." 

This  led  Senator  Jones  of  Washington,  the  chair- 
man of  the  committee  on  commerce,  to  say : 

"There  is  much  force  in  what  the  Senator  has  said. 
I  will  state  frankly  that  that  phase  of  the  matter  was 
not  considered  by  the  committee.  The  committee  does 
not  intend  to  over-ride  the  water-power  act  or  to  do 
anything  that  will  interfere  with  the  operation  of  that 
act."  Senator  Jones  then  asked  that  the  bill  be  recom- 
mitted so  that  the  committee  could  consider  it  further. 

Incidentally  Senator  Jones  expressed  the  following 
opinion  with  regard  to  the  Federal  Power  Commission: 

"The  commission  has  not  acted  as  I  had  hoped  it 
would  act.  It  has  acted  as  I  feared  it  might.  I  felt 
all  the  time  that  it  was  p.  great  mistake  to  create  a 
commission  composed  of  Cabinet  officers  to  deal  with 
this  great  work.  The  time  of  Cabinet  officers  is  so  fully 
taken  up  with  other  things  that  they  do  not  have  the 
time  to  give  the  attention  to  this  matter  that  it  should 
have.  I  am  satisfied  that  that  is  the  real  reason  for 
delay  in  the  committee's  procedure." 

Senator  Nelson  of    Minnesota,  a  former  chairman  of 
the  committee  on  commerce,  which  has  jurisdiction  over 
33 


34 


ELECTRICAL     WORLD 


Vol.  78,  No.  1 


water-power  matters,  contributed  the  following  to  the 
discussion : 

"What  the  Senator  from  Alabama  says  is  too  true. 
For  years  water-power  companies  have  been  struggling 
for  a  chance  to  begin  development.  We  finally  suc- 
ceeded in  passing  what  I  consider  a  most  cumbersome 
and  complicated  water-power  measure.  I  doubt  whether 
the  law  will  v/ork  satisfactorily  or  lead  to  that  develop- 
ment of  water  power  we  ought  to  have  in  this  country. 

Important  Standards  Proposed  by 
Testing  Society 

THREE  committee  reports  were  presented  at  the 
annual  meeting  of  the  American  Society  for  Test- 
ing Materials  last  week  that  should  be  of  utmost  inter- 
est to  every  one  in  the  electrical  industry.  The  subjects 
were  electrical  insulating  materials,  rubber  products 
and  copper  wire.  In  each  case  the  action  of  the  com- 
mittee has  been  not  to  advance  any  radically  new  stan- 
dards but  rather  to  study  existing  practices  and  propose 
the  best  as  standard  for  the  country. 

The  most  important  work  reported  was  a  thorough 
investigation  of  the  methods  of  testing  transformer 
oils,  including  more  than  2,100  separate  tests,  to  deter- 
mine the  best  electrode  arrangement  and  factor.'^  to  be 
employed  in  comparing  results  obtained  with  different 
electrode  arrangements.  As  a  result  of  these  experi- 
ments tentative  standard  specifications  for  testing  such 
oils  were  proposed  by  the  committee. 

Specifications  for  insulated  wire  and  cable  consti- 
tuted another  very  important  tentative  standard  pro- 
posed. This  standard  has  been  very  materially  im- 
proved, although  no  extensive  revision  has  been  made. 
The  principal  changes  include  the  addition  of  tables  of 
recommended  insulation  thickness,  methods  of  measur- 
ing the  thickness,  variation  limits,  rejection  conditions 
and  subdivisions  on  tape  and  braid. 

The  specifications  for  tinned  soft  or  annealed  copper 
wire  which  were  accepted  as  standard  have  been  in 
practical  use  for  about  two  years  without  any  indica- 
tions that  modifications  were  necessary.  The  specifica- 
tions for  bare  "concentric-lay"  copper  cable,  however, 
were  revised  slightly  and  accepted  as  amended  by  the 
society  as  a  standard. 

Among  other  features  of  the  committee  reports  were 
a  study  of  methods  of  testing  sheet  insulation;  tenta- 
tive standards  for  testing  insulating  varnishes,  molded 
materials,  and  porcelain  insulation,  and  tentative  speci- 


fications for  adhesive  insulating  tape  and  rubber  gloves. 
Work  of  the  insulating  materials  committee  which  is 
under  way  but  not  yet  in  shape  to  be  reported  upon 
includes  (1)  a  procedure  for  dielectric  strength  tests  of 
sheet  insulating  materials,  (2)  procedure  for  a  sludging 
test  of  transformer  and  switch  oils,  and  ^3)  prepara- 
tion of  tests  of  molded  insulation  for  high-frequency 
applications.  The  committee  also  expects  to  give  its 
attention  to  (1)  pothead  and  splicing  compounds  for 
underground  cables,  (2)  dielectric  losses  in  insulating 
materials. 


Rates  on  Copper  and  Aluminiun  Carried 
by  New  TariflF  Bill 

INFORMATION  received  by  telephone  from  the  Wash- 
ington correspondent  of  the  Electrical  World  as  it 
goes  to  press  gives  the  following  rates  as  included  in 
the   new   tariff  bill   just    introduced   by   the   ways   and 
means  committee  into  the  Hou.=e  of  Representatives: 
Copper  wire,  not  coated  or  covered,  11  cents  a  pound. 
Crude  aluminum,  5  cents  a  pound. 
Aluminum  sheets  and  bars,  9  cents  a  pound. 


June  Electrical  Financing  Only  One-third 
that  of  May 

DURING  the  month  of  -lune  the  total  amount  of 
stocks  and  bonds  offered  the  investing  public  by 
electric  light  and  power  utilities  was  only  $19,939,263. 
This  figure  is  amazingly  small  in  comparison  with  the 
unprecedented  total  of  last  month,  which  was  almost 
three  times  as  great.  The  total  amount  of  the  monthly 
flotations,  which  had  been  increasing  regularly  for  the 
past  six  months,  has  evidently  taken  a  decided  turn  in 
the  downward  direction.  The  striking  decrease  of  $35,- 
436,212  under  May's  total  issue  is  not,  however,  incon- 
pistent  with  the  public  utility  financing  of  a  year  ago. 
June,  1920,  also  showed  a  correspondingly  large  drop 
from  the  total  of  the  preceding  month. 

Although  the  tendency  toward  long-term  securities 
is  still  evident,  there  are  two  noticeable  differences  in 
the  June  offerings  as  tabulated  below.  The  one  is  that 
the  single  issues  are  without  exception  unusually  small, 
the  largest  amounting  to  only  $3,.500.000.  The  other  is 
that  the  offerings  are  yielding  lower  returns  to  inves- 
tors, the  average  yield  having  gone  down  to  7.54,  a 
decided  drop  from  last  month's  yield. 


Name  of  Company 
Columbus  (Ohio)  Railway.  Pow'c 

Light  Co 

Alabama  Power  Co 


Northern  New  York  rtilitioj,  Im- 

New  Kngland  Power  Co 

Southwestern  Power  &  Light  Co 

Niagara  &  Eric  Power  Co 

Worcester  (Mass.)  Electric  Light  Co.. 

Plymouth  Elcrtrii-  Light  Co 

Interstate  Pulili.s,rM..C,,rp.      .    .  . 
Milwaukee  Kl..  Hi'    K  mK..v&  Light 


New  Bedford  (;:i-.v  1  .h  ..,,  Light  Co. 

New  England  Power  C^o 

Pcnn  Central  Light  &  Power  Co 

Laurentian  Power  Co.,  Ltd.  (Canada) 


l,oa  Angeles  Gaa  &  Electric  Corp'u 
Total 


Amount  of 
Isiue 

Period 

$3,000,000 

3-year 

2.500.000 

30-year 

1,200,000 

25-year 

1,000,000 
750,000 

40-ycar 
1  Due  1951) 
20-year 

699,000 
620,000 

30-year 
iDuc  19411 

250,000 

10-year 

3  000  000 

572,000 

1  200,000 

547,863 

1,000,000 

20-year 
^Duc    19j6) 

3,500,000 

1 0-year 

$19,939,263 

Class  of  Security 
Sinking  fund  mortgage  bonds.. . 

Kirst  mortgage  lien  and  refund- 
ing gold  bonds 

First  lien  and  refunding  bonds, 
series  "A" ._ 

First  mortgage  sinking  fund 
gold  bonds _. . 

Pond-secured  gold  notes,  scries 


Fir.st  mortgage  gold  bonds 
Capital  stock 


Purpose  of  Issue 
Refunding 


New  construction. 


Extensions  and  improvements.. . 

Aciiuisition  of  new  property .... 
Payment  of  outstanding  obliga- 
tions  

Ketirement  of  outslandmg  notes 


I*rcfcrred  stock. 

Stock 

Preferred  stock. 
Preferred  stock. 


F'ioating  debt  and  general  corpo- 
rate purposes 


Per  Cent  Offered 
Yield  at 

8.75  98 

7.25  84.75 

7  Par 
6.20  83.75 

8  10  99.02 
7.50  74 


Par 
120 
Par 


l''irst  and  refunding  mortgage 
sinking-fund  bonds 

leneral  and  refundingmortgage 
gold  bonds,  series  'TB" 


.Additions  tc  plant. 


7.25 
7.35 


88.  S 
97.5 
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Bill  for  Equitable  Division  of  Colorado 
River  Water  Among  States 

CONGRESS  is  asked  in  a  bill  introduced  by  Majority 
Leader  Mondell  to  allow  Arizona,  California,  Colo- 
rado, Nevada,  New  Mexico,  Utah  and  Wyoming  to 
negotiate  and  enter  into  a  compact  providing  for  an 
equitable  division  and  apportionment  among  those  states 
of  the  water  supply  of  the  Colorado  River  and  of  its 
tributaries.  A  condition  of  the  bill  is  that  the  Presi- 
dent of  the  United  States  is  to  participate  through  a 
representative  who  would  look  after  the  protection  of 
the  interests  of  the  United  States  iiv  the  transaction. 
The  bill  passed  the  House  last  week. 


New  England  Information  Bureau 

Executive  Committee 

\T  THE  meeting  of  public  utility  representatives  in 
iV.  Boston  on  June  21  the  following  utility  men  were 
elected  members  of  the  executive  committee  to  super- 
vise the  work  of  the  New  England  Bureau  of  Public 
Utility  Information:  H.  T.  Sands,  Charles  H.  Tenney 
&  Company,  chairman;  C.  L.  Edgar,  president  Edison 
Electric  Illuminating  Company;  A.  E.  Childs,  presi- 
dent Massachusetts  Lighting  Companies;  A.  M, 
Barnes,  president  Cambridge  Gas  Light  Company; 
E.  W.  Longley,  vice-president  New  England  Telephone 
&  Telegraph  Company;  C.  S.  Pierce,  general  counsel 
New  England  Telephone  &  Telegraph  Company;  H.  G. 
Bradlee,  Stone  &  Webster  Corporation;  Edwin  A.  Bar- 
rows, president  Narragansett  Electric  Lighting  Com- 
pany, and  C.  V.  Wood,  pre<^ident  Springfield  Street 
Railway  Company.  A  representative  of  the  Consoli- 
dated Gas  Company  also  will  be  appointed  to  the 
executive  committee. 


Customer  OMTiership  to  Be  Featured  in 
Western  Association  Work 

DEVELOPMENT  of  customer  ownership  of  electric 
light  and  power  utilities  among  all  companies  will 
be  the  big  feature  of  association  work  in  the  Far  West 
this  year,  in  both  California  and  the  Northwest,  accord- 
ing to  M.  H.  Aylesworth,  executive  manager  of  the  Na- 
tional Electric  Light  Association,  who  has  just  returned 
to  New  York  from  the  Pacific  Coast.  !^Ir.  Aylesworth 
left  for  the  West  immediately  after  the  Chicago  N.  E. 
L.  A.  convention  to  attend  the  conventions  of  the  Pacific 
Coast  and  Northwest  divisions  of  the  associatior  and  to 
obtain  first-hand  infor.nation  on  the  plans  of  the  execu- 
tives of  that  section  of  the  country  for  developing  and 
strengthening  the  industry. 

"All  branches  of  the  electrical  industry  in  the  Far 
West,"  Mr.  Aylesworth  said,  "are  uniting  back  of  the 
electric  light  and  power  companies  in  the  sales  of  their 
.'•ecurities  so  that  additions  to  plant  and  lines  may  be 
made  in  order  to  keep  abreast  of  all  other  developments. 
As  an  instance,  there  are  37,000  holders  of  Pacific  Gas 
&  Electric  Company  securities,  of  whom  3,000  are  em- 
ployees. That  company  is  organizing  educational  or 
"get-acquainted"  talks  for  its  stockholders  in  the  dif- 
ferent communities  in  the  vast  territory  it  serv'es. 

"The  companies  on  the  Pacific  Coast  and  in  the 
Northwest  are  bringing  it  home  to  the  industries  of  that 
.section  that  electricity  reveals  the  means  of  placing  that 
great  empire  on  a  parity  with  the  East.  As  a  result 
the  local  industries  are  awakening  to  a  realization  of  the 


fact  that  without  electricity  there  can  be  no  Pacific 
Coast  commercial  development  of  any  consequence.  The 
West  therefore  takes  pride  in  its  record  achievement  of 
the  largest  per  capita  use  of  electricity  anywhere." 

Another  major  part  of  the  year's  program  in  the 
Far  West  is  the  organization  in  each  state  of  commit- 
tees on  public  utility  information,  Mr.  Aylesworth  said. 


Edison  Inspects  New  York's  Latest 
Power  Development 

ON  WEDNESDAY  of  last  week,  forty  years  after  he 
was  engaged  in  the  construction  of  New  York's  first 
electric  lighting  plant,  the  old  Pearl  Street  station, 
Thomas  A.  Edison  visited  the  latest  addition  to  ihe 
citj-'s  electric  service  stations,  the  new  Hell  Gate  plant 
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MESSRS.    MURRAY,   EDISON    AND   LIEB    STUDYING    PLANS 
FOR  NEW   HELL  GATE  STATION 

of  the  United  Electric  Light  &  Power  Company  now  in 
the  process  of  construction. 

Air.  Edison,  who  was  the  guest  of  the  city's  various 
electric  light  and  power  companies,  made  a  thorough 
inspection  of  the  new  station  and  was  particularly 
interested  in  the  progress  of  the  concrete  work,  the 
plans  for  the  intake  tunnels  and  the  arrangements  for 
the  large  steam  turbines  and  generators.  The  trip  was 
concluded  with  a  visit  to  the  ventilating  show  then  in 
progress  in  the  big  showroom  of  the  New  York  Edison 
Company. 

Alabama  Power    Finally  Obtains 
Coosa  River  Permit 

AFTER  long  years  of  effort  the  Alabama  Power 
iV  Company  finally  has  in  its  possession  a  license 
which  will  permit  the  development  of  its  project  at 
Duncan's  Riffle  on  the  Coosa  River.  The  license  was 
issued  June  28.  The  Federal  Power  Commission's 
meeting  on  May  20  authorized  the  issuance  of  this 
license.  After  the  authority  had  been  given  a  very 
vigorous  protest  was  received  from  the  Wisconsin- 
Alabama  Lumber  Company  asking  that  the  commis- 
sion reconsider  its  action.  A  hearing  was  granted 
the  lumber  company  on  June  27,  but  the  commission 
was  in  no  way  influenced  to  depart  from  its  original 
ruling. 
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Michigan  Electric  Light  Association 

THE  Michigan  Electric  Light  Association  will  hold 
its  annual  convention  at  the  Hotel  Ottawa,  Ottawa 
Beach,  Mich.,  on  Aug.  24  and  25.  The  program  com- 
mittee announces  that  there  will  be  morning  sessions 
on  the  two  days  with  a  banquet  on  Aug.  24.  It  is  the 
committee's  aim  to  make  the  program  one  of  general 
interest  in  which  matters  of  policy  may  be  discussed, 
technical  matters  being  handled  by  the  Great  Lakes 
Division,  N.  E.  L.  A.  The  afternoons  will  be  given  over 
to  recreation.  Herbert  Silvester,  Ann  Arbor,  Mich.,  is 
chairman  of  the  association. 


Coal  Storage,  Rural  Service  and  Radiation 
Loss  Discussed  at  Duluth 

WITH  coal  moving  into  the  tributary  country  very 
slowly,  the  total  shipments  of  this  fuel  to  the 
Duluth-Superior  docks  for  April,  May  and  June  of  this 
year  were  given  before  the  North  Central  Geographic 
Division  of  the  N.  E.  L.  A.  by  Secretary  Price  of  the 
Duluth  Chamber  of  Commerce  on  Thursday  of  last 
week  as  approximately  4,100,000  tons,  of  which 
3,700,000  tons  is  bituminous  and  400,000  tons  anthra- 
cite. The  shipments  for  the  entire  season  last  week 
were  slightly  in  excess  of  9,000,000  tons.  Since  coal  can 
be  handled  into  Duluth  until  Dec.  1,  Mr.  Price  said,  it 
is  apparent  that  the  shipment  of  about  5,000,000  tons 
to  bring  the  total  up  to  the  figure  of  last  year  will  not 
tax  the  lake  transportation  facilities  very  seriously 
during  the  next  four  or  five  months.  Coal  and  grain 
shipments  to  and  from  the  docks  at  the  head  of  the 
lakes  are  much  above  normal,  while  ore  shipments  were 
asserted  to  be  25  per  cent  to  30  per  cent  below  normal. 
T.  D.  Crocker,  president  of  the  association,  in  dis- 
cussing the  question,  advised  the  utility  operators  to 
keep  fair  storage  stocks  ahead  to  provide  against 
emergencies,  but  warned  against  panicky  buying  of 
coal  to  forestall  a  fancied  shortage,  asserting  that  he 
could  see  no  shortage  or  reasonable  possibility  of  one 
under  any  conditions  likely  to  exist  during  the  coming 
fall  and  winter  season. 

A  lively  discussion  was  started  when  F.  R.  Winders, 
an  engineer  with  the  Wisconsin  Railroad  Commission, 
outlined  the  results  of  experience  with  the  Wisconsin 


rural-service  rules  and  made  a  strong  plea  for  a  more 
careful  analysis  of  the  costs  of  giving  such  service.  He 
pointed  out  that  many  of  the  complaints  coming  before 
the  Wisconsin  commission  had  been  the  result  of  im- 
properly presenting  the  situation  in  advance  of  doing 
the  work.  Contracts  should  provide  a  definite  statement 
of  the  cost  of  general  and  local  (^consumers')  equipment 
and  also  of  the  rural  or  service  charge.  The  schedule 
rate  for  energy  should  be  definitely  stated  to  avoid  mis- 
understandings. Mr.  Winders  said  that  the  commission 
had  never  been  called  on  to  settle  a  case  where  the  con- 
tract definitely  settled  these  items  and  was  properly 
signed  before  work  on  the  extension  was  begun.  A 
committee  was  appointed  to  study  the  subject  in  co- 
operation with  the  committee  of  the  Wisconsin  Elec- 
trical Association. 

Loss  of  efficiency  by  radiation  and  the  escape  of  hot 
water  was  characterized  as  inexcusable  by  J.  J.  Brennan 
of  Minneapolis  in  discussing  "Coal  Economy  in  Small 
Steam  Plants."  Loss  in  the  ashes  was  said  to  be  the 
easiest  loss  to  detect  and  can  only  be  reduced  to  a  min- 
imum by  careful  selection  of  the  fuel  and  proper  grates. 
Excess  air  was  given  as  a  great  cause  of  inefficiency, 
and  the  use  of  proper  apparatus  for  its  detection  was 
advocated.  The  proper  education  of  engineers  and  fire- 
men was  urged  as  an  important  item  in  small-plant 
operation.  Accurate  records  of  operations  and  perform- 
ance were  also  advocated. 

T.  D.  Crocker  of  Minneapolis  was  re-elected  president 
of  the  division,  Lee  Boyer  of  Deadwood,  S.  D.,  was 
elected  as  vice-president  and  F.  C.  Hoflfman  as  treasurer. 


W.  D'A.  Ryan  Selected  to  Design  Ideal 
Lighting  for  Lincoln  Highway 

PROPER  lighting  of  the  Lincoln  Highway  is  to  re- 
ceive special  attention.  According  to  plans  which 
have  just  been  announced  the  Lincoln  Highway  Asso- 
ciation has  made  arrangements  whereby  the  illumina- 
tion of  the  ideal  section  of  this  national  road  will  be 
designed  under  the  supervision  of  W.  D'Arcey  Ryan, 
chief  illuminating  engineer  of  the  General  Electric 
Company.  It  is  the  thought  of  the  Lincoln  Highway 
Association  that  an  ideal  system,  economical  as  well  as 
practical,  may  thus  be  developed  which  can  be  used  by 
the  several  communities  along  the  highway. 


Delegates  to  A.  L  E.  E.  Convention  Visit  World's  Largest  Surface 
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Educators  Advocate  Broad  Training 
for  Engineers 

RECOGNITION  of  the  growing  importance  of  the. 
.engineer  in  public  and  private  life  and  of  the  need 
of  broad  training  for  students  qualifying  for  profes- 
sional service  in  science  and  commerce  featured  the 
twenty-ninth  annual  meeting  of  the  Society  for  the 
Promotion  of  Engineering  Education,  held  from  Tues- 
day to  Friday  of  this  week  at  Yale  University,  New 
Haven,  Conn.  About  200  educators  from  all  parts  of 
the  country  were  registered.  The  program  included 
five  working  sessions  and  many  most  enjoyable  enter- 
tainment features,  the  climax  of  the  latter  being  a 
trip  to  the  United  States  naval  submarine  base  at  New 
London  aboard  the  destroyers  Pruitt,  Biddle  and  Breck- 
enridge. 

Dr.  R.  H.  Chittendon,  director  Sheffield  Scientific 
School,  Yale  University,  welcomed  the  delegates  at 
the  opening  session  Tuesday,  and  to  his  welcome  a 
response  was  made  by  President  M.  E.  Cooley  of  the 
society.  Francis  C.  Pratt,  vice-president  General  Elec- 
tric Company  and  president  Yale  Engineering  Asso- 
ciation, addressed  the  convention  upon  "Alumni  Engi- 
neering Associations,"  and  J.  E.  Otteson,  president 
Winchester  Repeating  Arms  Company,  New  Haven, 
spoke  upon  "College  Education  as  Related  to  Indus- 
try." The  latter  advocated  a  better  guidance  of  under- 
graduates toward  work  for  which  they  as  individuals 
are  qualified,  classifying  the  types  of  service  as  engi- 
neering and  e.xecutive.  Other  papers  and  addresses 
listed  for  presentation  in  addition  to  committee 
reports  on  intelligence  tests,  business  training,  admis- 
sion, mathematics,  electrical  engineering,  drawing 
and  the  standardization  of  technical  nomenclature 
were:  "Engineering  at  Yale,"  John  C.  Tracy,  chairman 
division  of  engineering,  Sheffield  Scientific  School; 
"General  Studies  in  the  Engineering  Curriculum," 
W.  H.  Burr,  emeritus  professor  of  civil  engineering, 
Columbia  University,  New  York;  "The  Problems  of 
Training  an  Engineer  in  the  Public  Service,"  W.  A. 
Bassett,  staff  engineer,  New  York  Bureau  of  Municipal 
Research:  "Engineering  Teaching  and  Practice,"  W. 
F.  M.  Goss,  president  Railway  Car  Manufacturers' 
Association,  New  York  City;  "Mental  Discipline 
Versus    Culture    in    College,    "George    F.    Swain,    pro- 


fessor of  civil  engineering,  Harvard  Engineering 
School;  "Student  Government,"  P.  H.  Daggett,  pro- 
fessor of  electrical  engineering,  University  of  North 
Carolina;  "Some  Results  of  the  Co-operative  System," 
J.  W.  Hallock,  director  of  co-operative  work.  Univer- 
sity of  Pittsburgh.  At  the  annual  dinner  addresses 
were  scheduled  by  President  Cooley  and  Calvert 
Townley,  assistant  to  the  president  Westinghouse 
Electric  &  Manufacturing  Company,  New  York. 


Ohio  Electric  Light  Association  Program 

AT  THE  twenty-seventh  annual  convention  of  the 
i\.  Ohio  Electric  Light  Association,  which  will  be  held 
at  the  Breakers  Hotel,  Cedar  Point,  Ohio,  from  July  12 
to  July  15,  special  emphasis  will  be  placed  on  the  discus- 
sion of  the  papers  and  reports  presented,  according  to 
the  announcement  of  President  Hard,  who  has  under- 
taken the  duty  of  selecting  men  to  lead  the  discussion 
on  various  papers. 

The  program  as  tentatively  arranged  is  as  follows: 
Tuesday,  July  12 

Afternoon  —  President's  address,  secretary-treasurer's 
report,  appointment  of  nominating  committee,  report  of 
illuminating  committee,  by  W.  S.  Merrill,  Nela  Park,  Cleve- 
land; symposium  on  street  lighting. 

Wednesday,  July  13 

Morning — Report  of  meter  committee,  by  S.  C.  Henton, 
Akron;  address,  "Rate  Making." 

Afternoon — Report  of  transmission  and  distribution  com- 
mittee, by  Prof.  A.  M.  Wilson,  University  of  Cincinnati; 
report  of  farm-service  committee,  by  J.  C.  Matthieu,  Day- 
ton Power  &  Light  Company. 

Thursday,  July  14 

Morning — Report  of  new-business  co-operations  commit- 
mittee,  industrial  power  and  heating,  by  M.  W.  Arthur, 
Akron;  report  of  new-business  co-operations  committee, 
lighting  and  merchandising,  by  J.  L.  Gaston,  Union  Light, 
Heat  &  Power  Company,  Covington,  Ky. 

Afternoon — Address  by  a  banker;  ad;!ress  by  G.  C. 
Maxwell. 

Friday,  July  15 

Morning — Station  operating  committee  report,  by  Prof. 
H.  B.  Dates,  Case  School  of  Applied  Science,  Cleveland; 
election  of  officers. 

Forty-two  spaces  will  be  prepared  in  the  convention 
hall  for  the  use  of  exhibitors.  The  exhibits  will  be  on 
each  side  of  the  room  and  the  meetings  will  be  held  in 
the  center. 


Copper  Mine,  the  Bingham  Mine  of  the  Utah  Copper  Company 
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Beverly  Central  Station  Reduces 
Rates. — The  Beverly  (Mass.)  Gas  & 
Electric  Company  has  reduced  the  max- 
imum price  of  electricity  from  14  to  1.3 
cents  per  kilowatt-hour,  effective  .July  1. 

Oklahoma's  Water  Powers. — Survey- 
ors have  been  at  work  on  a  project  to 
develop  three  sources  of  water  power 
situated  respectively  54,  .30  and  20 
miles  from  Hugo,  Okla.  The  first  of 
these,  at  Mountain  Fork  Unit,  would, 
it  is  reported,  have  an  ultimate  output 
of  150,000  hp.;  the  second,  at  Little 
River,  100,800  hp.,  and  the  third,  at 
Kiamichi  River,  50,000  hp. 

Electricity  in  Industry. — Under  the 
title  "Electricity  in  Industry"  Bon- 
bright  &  Conipany,  Inc.,  have  issued  a 
booklet  giving  a  partial  list  of  indus- 
tries which  show  the  great  diversity  of 
uses  to  which  electric  motors  may  be 
applied.  These  uses  are  put  at  three 
thousand,  and  special  reference  is 
made,  among  other  things,  to  freight 
handling,  heating,  smelting,  electro- 
chemical processes,  railroad  electrifica- 
tion, electric  locomotives  and  super- 
power zone  development. 

Japan's  New  Radio  Tower.— The  re- 
inforced-concrete  wireless  tower  built 
at  Tokyo  for  the  Japanese  government 
is  said  to  be  the  highest  monolithic 
structure  in  the  world.  It  reaches  660 
ft.  above  ground  and  tapers  from  55  ft. 
in  diameter  at  the  bottom  to  4  ft.  at 
the  top.  The  corresponding  thicknesses 
of  the  shell  are  33  in.  and  6  in.  The 
footings  extend  to  a  depth  of  12  ft.  and 
have  an  area  of  about  6,000  sq.ft.,  rest- 
ing on  gravel  and  clay.  The  work 
required  about  6,000  cu.yd.  of  concrete 
and  425  tons  of  steel. 

Low-Power  Lamps  as  Burglar  Insur- 
ance.— A  San  Francisco  news  letter  re- 
cently published  tells  of  an  instance 
where  burglars  robbed  two  of  a  row  of 
three  houses,  leaving  the  middle  house 
unmolested.  The  dweller  in  the  un- 
robbed  house  carried  burglary  insur- 
ance in  the  form  of  a  10 -watt  electric 
lamp  burning  all  night.  His  neighbors 
didn't.  A  10-watt  lamp  burning  all 
night  at  10  cents  a  kilowatt-hour  costs, 
it  is  pointed  out,  a  cent  a  night,  or 
30  cents  per  month.  If  left  burning 
twenty-four  hours  a  day  while  the 
family  is  away  on  a  two-weeks  vaca- 
tion, the  cost  is  only  34  cents. 

Water-Power  Development  in  Ver- 
mont.— The  New  England  Power  Com- 
pany, Worcester,  Mass.,  plans  to  start 
work  this  summer  on  the  development 
of  a  245-ft.  fall  near  the  headwaters  of 
the  Deerfield  River  at  Searsburg,  Vt. 
It  is  planned  to  develop  from  5,500  hp. 
to  6,000  hp.,  conveying  the  water  sev- 
eral miles  through  a  large  wooden  con- 
duit. This,  it  is  said,  will  be  the 
highest-head  development  in  the  East, 
exceeding  by  a  few  feet  that  at  Monroe 
Bridge,  in  Franklin  County,  Mass.  Be- 
tween the  Somerset  reservoir,  in  Som- 
•.  erset,  Vt.,  and  the  proposed  develop- 
ment at  Searsburg,  Vt.,  the  Deerfield 
River  falls  about  1,800  ft.,  and  the  com 
'fpany  has  approximately  1,050  ft.  avail- 
'  able  for  development  purposes.  It  now 
has  on   the    Deerfield    River   five   gen- 
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crating  stations  of  about  48,000  hp.  gen- 
erating capacity,  and  a  total  of  more 
than   100,000  hp.  is  contemplated. 

Narragansett  Stockholders  Are  Six 
Times  as  Many  as  in  1906. — There  are 
now  6,101  stockholders  in  the  Narra- 
gansett Electric  Lighting  Company  of 
Providence,  R.  I.,  as  against  1,095  in 
1906,  according  to  a  report  recently 
made  public.  Of  these,  332,  or  6  per 
cent  of  the  total,  are  employees  and 
they  own  2,852  shares.  Ninety  per  cent 
of  the  shareholders,  owning  87  per  cent 
of  the  stock,  live  in  Rhode  Island. 
Sixty-one  per  cent,  owning  71  per  cent 
of  the  shares,  are  residents  of  Provi- 
dence. Stockholders  to  the  number  of 
2,967„  or  49  per  cent  of  the  total,  own 
from  one  to  five  shares  each. 

Puget  Sound  Power  &  Light  Com- 
pany Increases  Dividends. — The  direc- 
tors of  the  Puget  Sound  Power  &  Light 
Company  have  raised  its  annual  pre- 
ferred-stock dividend  rate  from  3  per 
cent  to  6  per  cent,  effective  July  15. 
This  increase,  which  will  be  paid  to  the 
4,300  preferred  stockholders  of  the  com- 
pany, is,  the  management  holds,  con- 
vincing evidence  of  the  strength  of 
public  utility  securities  for  conservative 
long-term  investment.  In  the  case  of 
the  Puget  Sound  conipany  this  basic 
soundness  of  public  utilities  in  general 
has  been  reinforced  by  a  far-sighted 
policy  of  developing  the  hydro-electric 
power  resources  of  the  Cascade  Moun- 
tains. The  properties  of  the  Puget  Sound 
Power  &  Light  Company,  which  now 
serve  a  population  of  about  600,000, 
have  been  under  Stone  &  Webster  man- 
agement  for   twenty-three   years. 

Restoration  of  Ampere's  Tomb. — 
The  observance  last  year  of  the  cen- 
tenary of  electromagnetism  drew  tiie 
attention  of  French  scientists  to  the 
fact  that  the  modest  monument  erected 
to  the  memory  of  Ampere  over  his 
grave  in  the  Montmartre  Cemetery  had 
been  allowed  to  fall  into  decay.  No 
descendant  of  the  great  electrophysi- 
cist  being  now  alive,  the  French  electri- 
cal engineering  society — the  Syndicat 
professionnel  des  Ingenieurs  electri- 
ciens  frangais — undertook  the  task 
of  restoring  it  This  work  was  suc- 
cessfully carried  through,  and  a  few 
weeks  ago,  in  the  presence  of  repre- 
sentatives of  this  and  other  electrical 
associations,  the  monument  was  re- 
dedicated,  the  president  of  the  Syndicat 
des  Ingenieurs  electriciens,  J\Ir.  Bou- 
cherot,  making  a  fitting  address  in 
which  he  brielly  outlined  the  great  re- 
sults that  have  sprung  from  the  elec- 
trical beginnings  of  a  century  ago. 


Utica  Company  Restores  January  Do- 
mestic Rates.— By  agreement  with  the 
city's  counsel,  the  Utica  (N.  Y.)  Gas  & 
Electric  Company  has  met  the  com- 
plaint against  it  by  applying  to  the 
Public  Service  Commission  for  permis- 
sion to  put  into  effect  in  that  city  and 
neighboring  places  the  domestic  electric 
rates  that  obtained  before  an  increase 
was  made  on  Jan.  20  of  this  year.  This 
schedule  begins,  for  Utica  consumers, 
with  a  monthly  charge  of  lOJ  cents  per 
kilowatt-hour  for  the  first  60  kw.-hr., 
with  a  minimum  charge  of  $1.  Power 
rates  are  to  remain  unchanged. 

Telephones  per  Capita  in  Great  Britain 
and  the  United  States. — The  Assistant 
Postmaster-General  of  the  United 
Kingdom,  answering  a  parliamentary 
inquiry  recently,  said  that  the  total 
number  of  telephones  in  service  in 
the  British  Isles  on  Dec.  31,  1920, 
was  988,500  and  in  the  United  States 
approximately  13.500,000.  The  ratio 
of  telephones  to  population  was  one 
telephone  to  every  forty-seven  inhabi- 
tants in  the  United  Kingdom  and  one 
to  every  eight  inhabitants  in  the  United 
States.  Under  the  British  plan  of  gov- 
ernment ownership,  an  English  tele- 
phone engineer  adds,  the  Post  Office 
Depa  tment  telephone  system  can  baiely 
make  ends  meet  and  can  promise  to  do 
that  for  the  next  few  years  only  by 
almost  doubling  the  rates. 


Associations  and  Societies 

Providence      Engineering      Society. — 

The  nominating  committee  of  this  so- 
ciety selected  the  following  as  officers 
for  the  coming  fiscal  year:  For  presi- 
dent, Frank  E.  Winsor;  vice-presidents, 
James  A.  Hall,  Walter  C.  Slade  and 
Chester  T.  Morey;  secretary,  John  T. 
Barnicoat;  treasurer,  Albert  E.  Thom- 
ley;  librarian,  Lloyd  E.  Baker. 

St.  Louis  Electrical  Buard  of  Trade. — 
H.  N.  Goodell,  St.  Louis  manager  of  the 
Western  Electric  Company,  has  been 
elected  president  of  the  St.  Louis  Elec- 
trical Board  of  Trade  for  the  ntxt  fiscal 
year;  A.  T.  Perkins,  manager  for  the 
receiver  of  the  United  Railways  Com- 
pany, has  been  elected  vice-president, 
and  Fred  B.  Adam  of  the  Frank  Adam 
Electric  Company  has  been  elected 
treasurer. 


Coming    Meetings    of    Electrical    and 
Other   Technical   Societies 

Ohio  Electric  LiRht  Association — Cedar 
roinl,  Ohio,  July  12-15. 

National  Association  of  Electrical  Contrac- 
tors and  Dealers — BufTalo.  July  18-22. 
(For  pro-am  see  issue  of  April  30. 
page    1010.) 

American  Physical  Society.  Pacific  Coast 
Section — Kerkeley,  Cal..  Aug.  i  and  .5. 

Michigan  Electric  Light  Association — Ot- 
tawa Beach.  Mich..  Aug.  24-25. 

X.  E.  T..  A..  New  England  Division — New 
London.  Conn.,  Sept.  6-9. 

N.  E.  L.  A..  Great  Lakes  Division — French 
Lick  Springs,  Ind..  Sept.  11-16. 

Associ.ntion  of  Iron  and  Steel  Electrical 
Engineers — Chicago,   Sept,    19-24. 

Illuminating  Engineering  Society — Roches- 
ter. N.   Y..   Sept.    26  30. 

American  Electrochemical  Society  —  Lake 
Placid  Club,  N.   Y.,  Sept.  29-Oct.  1. 

American  Electric  Railway  Association — 
Atlantic   City.  N.  J.,  Oct   3-7. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utiliKy  companies 


Riffht  of  rommission  to  Intervene  in 
Rate  Suit  Denied  Because  of  Previous 
Federal  Action. — In  Duitz  vs.  Kings 
County  [Gas]  Lighting  Company,  a 
suit  to  enjoin  the  company  from  in- 
creasing its  rates,  the  Supreme  Court 
of  New  York  held  that  the  Public 
Service  Commission  was  not  entitled  to 
intervene  in  view  of  a  decree  in  a  pre- 
vious federal  action  expressly  enjoining 
such  intervention.     (188  N.  Y.  S.  67.)* 

Damages  Caused  to  Farm  Because  ot 
Right-of-Way  of  Electric  Power  Com- 
pany.— The  Supreme  Court  of  Iowa,  in 
Draker  vs.  Iowa  Electric  Company,  in 
which  an  appeal  was  taken  because  of 
dissatisfaction  with  a  verdict  of  |200  as 
compensation  and  damages  for  the  con- 
demnation of  a  25-ft.  strip  of  land 
across  a  farm,  it  being  the  intention  of 
the  company  to  erect  transmission  lines 
on  the  said  strip,  found  that  private 
property  was  not  taken  without  com- 
pensation because  the  award  did  not 
include  payment  for  damages  to  crops 
not  yet  inflicted  but  postponed  such 
payment  until  the  damage  should  have 
actually  taken  place.    (182  N.  W.  896.) 

Massachusetts  Supreme  Judicial 
Court  Upholds  Constitutionality  of 
Water-Power  Development  Bill. —  By 
order  of  the  Massachusetts  State  Sen- 
ate four  questions  concerning  the  con- 
stitutionality of  the  bill  entitled  "An 
act  to  promote  the  conservation,  devel- 
opment and  utilization  of  the  water  I'e- 
sources  within  the  commonwealth"  were 
submitted  to  the  Supreme  Judicial 
Court  of  the  state  as  follows:  (1)  Are 
the  uses  for  which  property  may  be 
taken  by  eminent  domain  under  the 
provisions  of  said  bill  public  uses  within 
the  meaning  of  the  constitution  of  the 
commonwealth?  (2)  Having  authorized 
the  taking  of  property  by  eminent  do- 
main, as  provided  in  said  bill,  is  it 
constitutionally  competent  for  the  Gen- 
eral Court  to  restrict  the  participation 
in  the  benefits  to  be  derived  from  sucli 
taking  to  particular  persons  or  corpo- 
rations? (.3)  Is  it  constitutionally 
essential  that  where  property  is  taken 
for  a  public  use  by  eminent-domain 
proceedings  the  public  generally,  with- 
out discrimination,  shall  be  entitled  to 
participate  in  the  benefits  to  be  derived 
from  such  taking?  (4)  If  enacted  into 
law,  would  said  bill  be  in  any  respect 
unconstitutional  ?  The  court  unan- 
imously answered  the  first  and  second 
questions  in  the  affirmative  and  the 
third  and  fourtTi  question  in  the  nega- 
tive.    (131  N.  E.  25.) 


*ThP  left-hand  numbers  refer  to  tln' 
volume  nnd  the  right-hand  numbers  to  tho 
piiKe  of   the   National   Reporter   System. 


Instruction  to  Jury  Making  Electric 
Company  an  Insurer  Erroneous. — Al- 
though the  Kansas  City  Court  of 
Appeals  found,  in  Weddle  vs.  Tarkio 
Electric  &  Water  'Company,  that  the 
question  of  contributory  negligence  in 
a  case  where  a  telephone  lineman  sned 
an  electric  generating  company  becau.se 
of  injuries  received  from  a  transmission 
wire  alleged  to  have  been  brorght  by 
the  wind  into  contact  with  a  telephone 
wire  on  which  he  was  working  was  for 
the  jury  to  decide,  it  nevertheless 
reversed  the  verdict  for  the  plaintiff 
because  of  the  lower  court's  instruction 
tc  the  jury  that  if  the  generating  com- 
pany failed  to  keep  its  high-tension 
wii-es  insulated  and  from  coming  into 
contact  with  telephone  wires  and  the 
plaintiff  had  for  this  reason  been  in- 
jured, the  verdict  should  be  for  him. 
This  instruction,  the  reviewing  court 
held,  illegally  made  the  defendant  com- 
pany an  insurer.     (230  S.  W.  386.) 

Contracts  and  Confiscation. — In  re- 
versing the  decision  rendered  by  the 
United  States  District  Court  for  the 
Southern  District  of  Iowa  in  favor  of 
the  city  of  Chariton  and  other  munic- 
ipalities and  against  the  Southern  Iowa 
Electric  Company  and  other  light 
and  power  companies  (see  Electrical 
World  for  April  16,  page  895),  the 
United  States  Supreme  Court,  which 
found  that  the  cities  had  exceeded  their 
authority  under  the  Iowa  statutes  when 
they  entered  into  the  contracts  in  ques- 
tion, declared:  "The  total  want  of 
power  of  the  municipalities  here  in 
question  to  contract  for  rates  which  is 
established  and  the  state  public  policy 
upon  which  the  prohibition  against  the 
existence  of  such  authority  rests  abso- 
lutely exclude  the  existence  of  the 
right  to  enforce,  as  the  result  of  the 
obligation  of  a  contract,  the  concededly 
confiscatory  rates  which  are  involved, 
and  therefore  conclusively  demonstrate 
the  error  committed  below  in  enforcing 
such  rates  upon  the  theory  of  the  ex- 
istence of  contract."    (41  S.  C.  R.  400.) 

Texas  Utility  Held  Subject  to  Work- 
men's Compensation  Act. — In  Woods  vs. 
Eastern  Texas  Electric  Company  dam- 
ages were  awarded  in  the  lower  court 
for  injuries  received  by  the  plaintiff 
from  severed  wires  which  were  in  con- 
tact with  high-voltage  wires  while  he 
was  working  on  a  pole  belonging  to  the 
electric  light  and  power  utility  oper- 
ated by  the  defendant.  The  company 
claimed  that  as  part  of  its  business  was 
that  of  operating  street  railways, 
which  are  exempt  from  the  provisions 
of  the  workmen's  compensation  act  of 
Texas,  the  verdict  found  under  that  act, 
to  the  provisions  of  which  it  had  not 
subscribed,  was  illegal.  It  also  alleged 
contributory  negligence.  The  Court  of 
Civil  Appeals  of  Texas,  sustaining  the 
lower  court,  declared  that  an  interpre- 
tation of  a  statute  which  must  lead  to 
consequences  which  are  mischievous 
and  absurd  is  inadmissible  if  the  statute 
is  susceptible  of  another  interpretation, 
and  that  the  evidence  justified  the 
jury's  finding  that  the  company's  neg- 
ligence was  the  proximate  cause  of  the 
injury.     (230  S.  W.  498.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  p  wer  utilities 


Jurisdiction  of  Kansas  Public  Utilities 
Commission. — Asserting  that  it  had 
jurisdiction  over  the  electric  rates  of 
the  Interstate  Electric  Company,  the 
Great  Bend  Water  &  Electric  Company 
and  the  Hoisington  Electric  &  Ice  Com- 
pany, despite  the  fact  that  the  Great 
Bend  and  Hoisington  companies  are 
one-city  utilities,  inasmuch  as  their 
electric  franchises  were  granted  subse- 
quently to  the  enactment  of  the  public 
utilities  act  and  were  therefore  not 
binding  on  the  commission,  the  regulat- 
ing body  denied  these  companies'  ap- 
plications for  increased  rates  for  power, 
except  in  the  cas-^  of  municipal  street- 
lighting  rates  and  certain  power  rates 
of  the  Great  Bend  company,  increases 
of  these  last-named  rates  being  al- 
lowed. The  commission's  decision  was 
based  largely  on  the  appreciating 
value  of  the  dollar. 

Wisconsin  Commissions  Attitude  on 
the  Joint  Use  of  Poles. — In  a  contest 
between  the  Bangor  Telephone  Com- 
pany and  the  Holmen  Service  Company 
it  appeared  that  the  Holmen  Service 
Company  had  placed  its  poles  between 
the  wires  of  the  Bangor  Telephone  Com- 
pany in  such  a  manner  that  the  poles 
of  the  electric  line  were  in  contact  with 
the  wires  of  the  telephone  line,  in  vio- 
lation of  the  commission's  order  on 
standards  for  safe  construction  and 
operation  of  electric  systems.  The  com- 
mission found  the  overbuilding  of  the 
lines  not  to  have  been  necessary  and 
that  the  telephone  company  should  not 
be  forced  into  a  joint  agreement.  The 
commission  stated  that  it  was  not  pre- 
pared to  recommend  without  qualifica- 
tion joint  construction  between  electric 
and  telephone  lines  in  rural  districts 
where  it  is  not  certain  that  maintenance 
will  be  properly  taken  care  of,  yet  the 
line  in  question  was  of  such  construc- 
tion and  would,  on  account  of  proximity 
to  the  village,  be  so  maintained  as  to 
make  joint  construction  entirely  satis- 
factory, the  poles  being  of  sufficient 
height  to  permit  the  use  of  a  lower 
cross-arm  carrying  telephone  wires  and 
the  electric  wires  being  stranded.  The 
poles  of  the  telephone  company  were 
thirteen  years  old  and  to  move  the  lines 
would  necessitate  considerable  recon- 
struction. Therefore  the  commission 
held  the  right  granted  the  telephone 
company  to  place  a  cross-arm  without 
charge  on  the  poles  of  the  service  com- 
pany to  be  sufficient  compensation  for 
the  line  overbuilt,  and  that  the  cost  of 
cross-arms  and  moving  expense  should 
be  borne  by  the  telephone  company,  as 
well  as  the  cost  of  making  the  tele- 
phone lines  metallic  if  found  necessary. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Stephen  I.  Miller,  dean  of  the  Col- 
lege of  Business  Administration  of  the 
University  of  Washington,  has  been 
appointed  secretary  and  manager  of  the 
Northwest   Electrical    Service   League. 

Allan  D.  Colvin,  assistant  general 
manager  of  the  Hartford  Electric  Light 
Company,  has  been  appointed  graduate 
lecturer  in  electrical  engineering  for  the 
Graduate  School  of  Yale  University. 

Miss  Sarah  M.  Sheridan,  who  as  sales 
manager  has  been  for  many  years  in 
active  charge  of  the  commercial  depart- 
ment of  the  Detroit  Edison  Company, 
was  elected  a  vice-president  of  the  com- 
pany at  a  meeting  of  the  board  of  direc- 
tors held  Tuesday. 

Abbott  R.  Heywood,  formerly  Mayor 
of  Ogden  and  recently  appointed  a 
member  of  the  Public  Utilities  Com- 
mission of  Utah,  to  succeed  H.  H. 
Blood,  has  been  elected  president  of  the 
commission.  Mr.  Heywood  went  to 
Utah  in  1876  and  practiced  law  until 
a  few  years  ago.  Since  that  time  he 
has  been  engaged  in  banking  and  pub- 
lic service. 

C.  B.  McKarrahan  has  purchased  the 
interests  of  C.  D.  Boyd,  former  presi- 
dent of  the  Southern  Electrical  Supply 
Company,  Atlanta,  Ga.  Mr.  ^NIcKarra- 
han  has  assumed  the  duties  of  president 
and  will  be  in  personal  charge  of  the 
company's  activities  in  the  future.  He 
was  formerly  connected  with  the  Cen- 
tral Electric  Company,  Chicago,  for  a 
long  time  as  sales  manager.  Asso- 
ciated with  him  will  be  Fred  A.  Warner, 
formerly  city  sales  manager  of  the 
Central    Electric    Company. 

R.  J.  Russell,  recently  elected  presi- 
dent of  the  Power  Club,  is  vice-presi- 
dent and  secretary  of  the  Century 
Electric  Company  of  St.  Louis.  He  was 
born  in  Detroit  in  1872.  After  a  course 
at  the  University  of  Michigan  he 
joined  the  forces  of  the  old  Detroit 
Electric  Works  and  later  of  the  Walker 
Electric  Company.  In  the  shops  of 
these  companies  he  gained  his  knowl- 
edge of  electromotive  equipment  and 
contributed  to  the  development  of  mod- 
ern electrical  apparatus,  particularly  in 
the  street-railway  and  lighting  fields. 
Here,  as  later,  his  engineering  work 
was  along  practical  rather  than  theo- 
retical lines.  He  later  joined  the  Wag- 
ner Electric  Company  of  St.  Louis  in 
a  sales  capacity  and  became  connected 
with  the  Century  Electric  Company 
on  its  formation  about  seventeen  years 
ago.  In  his  present  position  Mr.  Rus- 
sell directs  the  sales  and  general  activi- 
ties of  the  Century  Company,  which 
specializes  in  motor  manufacture. 


Walter  Robbins  on  Thursday  of  this 
week  severed  his  connection  with  the 
Wagner  Electric  Manufacturing  Com- 
pany of  St.  Louis,  of  which  he  was  vice- 
president,  and  is  now  entering  on  an  ex- 
tended vacation.  Mr.  Robbins  joined 
the  Wagner  organization  in  1906  as 
assistant  general  manager  and  was 
elected  vice-president  in  1914.  During 
the  war  as  chief  of  the  electric  power 
and  equipment  section  of  the  War  In- 
dustries Board  Mr.  Robbins  came  into 
national  prominence.  His  intimate 
knowledge  of  electrical  conditions  as 
regarded      both      manufacturing      and 


Lumber  Company,  Tacoma,  Wash.,  has 
become  associated  with  H.  H.  Lewis  in 
the  firm  of  Lewis  &  Watts,  engineers, 
of  Seattle,  Vancouver,  B.  C,  and  Port- 
land, Ore.,  in  an  engineering  firm  which 
conducts  general  power-plant  engineer- 
ing and  sales  business.  For  seven 
years  Mr.  Watts  was  with  Armour  & 
Company  of  Kansas  City  as  steam, 
electrical  and  refrigeration  engineer, 
after  which  for  ten  years  he  was  elec- 
trical and  mechanical  engineer  for  the 
Sante  Fe  Railway  system  on  its 
Pacific   Coast  lines. 


power  supply  made  it  possible  for  him 
to  get  from  the  electrical  industry  what 
was  probably  the  greatest  degree  of 
co-operation  with  the  government  dis- 
played by  any  industry  in  the  country. 
Mr.  Robbins  was  born  in  1875  and  was 
graduated  in  engineering  from  the 
University  of  Michigan  in  1896,  From 
then  until  joining  the  Wagner  organi- 
zation, except  for  a  year  and  a  half 
with  Pierce,  Richards  &  Neiler,  con- 
sulting engineers,  he  was  employed  by 
the  Western  Electric  Company  of  Chi- 
cago. 

James  M.  Gilchrist  has  been  elected 
vice-president  and  general  manager  of 
the  Federal  Electric  Company  and  the 
Federal  Sign  System  (Electric),  Chi- 
cago, succeeding  Herbert  I.  Markham, 
who  has  recently  resigned  as  general 
manager.  J.  S.  Macphersor  and  P.  D. 
Rensenhouse,  who  have  been  with  the 
two  companies  for  a  number  of  years, 
were  elected  treasurer  and  secretary 
respectively. 

R.  L.  Watts,  formerly  mechanical 
superintendent  of  the  St.  Paul  &  Tacoma 


Obituarj' 


George   Frederick   Blessing,   dean   of 

the  engineering  department,  Swarth- 
more  College,  died  on  June  25  at  his 
summer  home  at  Bay  View,  Mich.  He 
had  been  in  charge  of  the  engineering 
department  at  Swarthmore  since  1908. 
Professor  Blessing  did  work  in  steam 
turbine  design,  first  with  the  Piatt  Iron 
Works  in  turbine  pumps  and  later 
with  the  General  Electric  Company  at 
L>Tin,  Mass.  Prior  to  going  to  Swarth- 
more he  taught  machine  design  for 
two    years    at    Cornell    University. 

Wilt  H.  Bloss,  manager  of  steam- 
railroad  sales  of  the  Ohio  Brass  Com- 
pany, died  at  fTis  home  at  Mansfield, 
Ohio,  June  22  from  heart  failure.  Mr. 
Bloss  was  bom  April  4,  1869.  He  re- 
ceived his  engineering  training  at  the 
Indiana  University  and  began  railroad- 
ing, working  up  to  be  division  engi- 
neer on  the  Santa  Fe.  Later  he  became 
chief  engineer  of  the  Indiana  Union 
Traction  Company.  He  went  to  the 
Ohio  Brass  Company  in  the  fall  of 
1906  from  the  Buda  Company  of  Chi- 
cago and  was  district  sales  manager  in 
some  of  the  Central  States  until  about 
a  year  ago.  From  that  time  he  had 
devoted  his  effort  to  electrification  de- 
velopment and  other  steam-railroad 
problems. 

Crawford  R.  Brown,  formerly  in 
charge  of  the  standardizing  and  testing 
department  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  died 
recently  at  Dedham,  Mass.  Mr.  Brown 
was  born  at  Providence,  R.  I.,  in  1861 
and  was  educated  at  Harvard  College, 
being  graduated  in  1SS6.  He  soon  en- 
tered the  service  of  the  Boston  Edison 
company  and  from  1890  to  1897  was  in 
charge  of  the  meter  department.  For 
twenty-three  years,  beginning  with 
1897,  Mr.  Brown  was  at  the  head  of 
the  company's  laboratory  organization, 
which  later  became  known  as  the  stand- 
ardizing and  testing  department,  and 
he  was  actively  concerned  with  the  de- 
velopment of  this  work,  including  the 
provision  of  quarters  at  Head  Place, 
and  later  at  the  company's  service 
buildings,  where  a  finely  equipped 
structure  is  devoted  to  the  company's 
most  advanced  scientific  pursuits.  Mr. 
Brown  retired  from  his  post  about  a 
year  ago  on  account  of  ill  health.  He 
was  very  highly  regarded  throughout 
the  New  England  central-station  field. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Fairly  Good  Central-Station  Buying  of 
Lightning  Arresters 

CENTRAL-STATION  buying  of  lightning  arresters  is  re- 
ported to  be  fairly  good  this  year,  far  better  in  fact 
than  demand  from  industrials  or  from  electric  railways  for 
the  types  that  they  use.  Central- station  demand  largely 
follows  the  use  of  transformers,  but  this  is  not  necessarily 
true  with  industrials,  it  is  stated,  because  slack  business 
conditions  as  well  as  the  need  of  education  in  the  matter 
of  lightning  protection  have  operated  against  buying  there. 
Demand  for  pole-top  arresters  and  for  the  large  types  used 
in  central-station  protection  is  about  on  a  par,  according 
to  one  of  the  larger  producers.  Total  business  in  this  field 
is  not  up  to  the  standard  of  last  year,  which  also  was  below 
normal,  but  it  shapes  up  well  under  present  conditions. 

On  large  central-station  types  deliveries  can  be  made  in 
from  two  to  eight  weeks,  the  lower  range  being  for  arresters 
generally  used  and  the  longer  delivery  for  highly  special 
products.  Stocks  of  the  finished  product  on  this  type  are 
not  carried,  but  a  good  supply  of  parts  is  reported  on 
hand  ready  to  assemble.  Low-voltage  lightning  arresters 
can  be  shipped  from  stock.  Prices  are  down  10  per  cent, 
this  drop  being  made  earlier  in  the  year. 


May  Electrical  Exports  Show  Further 
Falling  Off 

ELECTRICAL  exports  for  the  month  of  May  amounted 
to  $8,670,124,  the  lowest  month  so  far  this  year. 
There  has  been  a  steady  decline  each  succeeding  month 
from  a  record  of  more  than  $15,000,000  set  in  January,  but 
also  there  has  been  a  steady  decline  in  prices  of  electrical 
matei  ials  since  the  first  of  this  year.  The  decline  of  April 
was  only  8.1  per  cent  below  March's  figures,  and  May  is 
only    4.5    per    cent   below   April's    figures.      This    figure    of 


1920 

Ratterie.s $676,624 

Carbons 129.546 

Dvnamoa  and  generators.  .  .  564.251 

Kins 152,100 

Heating  and  cooking  appa- 
ratus   227,227 

Inuilatedwireandcabic .,. .  791. 3Q3 

Interior  wiring  and  supplies.  34 1 ,302 

.\rclamps 3,817 

Carbon-filamfnt  lamps 5.566 

Metal-filanunt  lamps 334.843 

Magnetos,  spark  plugs,  etc. .  360,317 
Meters  and  measuring  in- 
struments   288,021 

Motors 1,132.811 

H  hfost  -its  and  controllers ...  43,365 

Switrhis  and  accessories. . . .  269,794 

Telf-Rraph  apparatus 41,752 

Telephones 414,838 

Tran.Hformcrs 3 1 9,992 

All  others 2,893,316 

Total $8,990,785 


Five  Mont 

. Mi 

1920 

lis  Ended 

1921 

1921 

$430,432 

$2,756,664 

$2,380,154 

27,464 

559,270 

224.266 

610,922 

2.426,424 

3.135,493 

77,480 

526,264 

1,045,597 

101.745 

757.231 

1,I2I,«88 

860,491 

3.090,283 

5.960,883 

114,564 

1.244.111 

1,284,253 

878 

5.866 

8,347 

15,194 

53,945 

82,110 

353,339 

1.689.948 

2,252,091 

92,595 

1.628,719 

800,016 

276,001 

1,084,926 

1,555.526 

1,641,827 

4,863,262 

9,415,905 

101,663 

287,690 

629,545 

459,609 

1,574.344 

2,762,026 

190,343 

347.830 

741,389 

480,830 

1,639,429 

2.906,607 

701,965 

1,482,712 

4,497.288 

2,132,782 

11,693,259 

15.680,016 

$8,670,124 

$37,712,177 

$56,503,200 

$8,670,124  is  still  much  higher  than  any  month  of  1918, 
was  surpassed  only  once  in  1019  and  was  surpassed  six 
times  in  1020,  when  prices  were  so  high  and  buying  so 
heavy.  The  export  market  is  lower  than  it  has  been, 
but  it  would  seem  to  be  still  in  a  pretty  healthy  state 
compared  with  the  market  for  other  commodities  in  foreign 
fields. 

The  total  value  of  exports  for  the  five  months  to  date 
amounts  to  $56,503,200;  in  the  twelve  month*  of  1917  the 


exports  amounted  to  $55,478,079,  and  in  1018  they  amounted 
to  $59,982,526.  So  much  for  present  total  to  date  and  past 
totals  for  twelve-month  periods. 

Special  low  records  for  the  year  were  made  in  exports 
of  fans,  heating  and  cooking  apparatus,  interior  wiring 
supplies,  arc  lamps,  magnetos  and  spark  plugs,  trans- 
formers and  miscellaneous  appliances.  Batteries,  carbons, 
dynamos  and  generators,  insulated  wire  and  cable,  meters 
and  measuring  instruments,  switches  and  accessories,  tele- 
graph and  telephone  materials  held  up  better  than  in  the 
month  of  April. 

Figures  in  the  accompanying  table  were  compiled  by  the 
Bureau  of  Foreign  and  Domestic  Commerce. 


Washing-Machine   Production   Steady 

THE  number  of  washing  machines  produced  by  the 
members  of  the  American  Washing  Machine  Manufac- 
turers' Association  during  the  month  of  May  has  kept  pace 
with  the  output  for  April,  which  had  been  the  record  month 
of  the  present  year,  according  to  the  figures  compiled  by 
that  organization.  This  is  very  encouraging  inasmuch  as 
these  manufacturers  have  had  to  continue  selling  their 
product  at  prices  almost  as  high  as  those  of  last  year.  In 
addition  to  this  May  proved  a  slow  month  for  most  other 
electrical  lines,  and  the  fact  that  washing-machine  produc- 
tion did  not  slump  indicates  that  this  appliance  is  fast 
becoming  a  necessity.  May  production  averaged  between 
55  per  cent  and  60  per  cent  of  normal. 

The  head  of  the  educational  bureau  of  the  association, 
who  recently  returned  from  a  trip  through  the  South,  re- 
ported that  her  survey  shows  the  Southern  States  to  be 
an  impressively  large  potential  market.  At  the  present 
time  the  inability  to  dispose  of  last  year's  cotton  crop  has 
reduced  buying  power  considerably,  but  the  sentiment  all 
through  the  territory  is  very  strongly  in  favor  of  labor- 
saving  devices. 

In  a  number  of  the  Southern  States  campaigns  have  been 
or  will  be  carried  on  to  introduce  appliances.  State  boards 
of  health  and  education,  state  universities,  county  boards 
and  many  business  organizations  are  co-operating  to  make 
these  campaigns  successful.  With  these  powerful  influences 
working  it  appears  to  be  only  a  matter  of  waiting  for  busi- 
ness to  recover  until  the  Southern  States  will  become  an 
important  market  for  washing  machines. 


Germany  Ready  to  Undersell  the  World, 
Says  President  Du  Bois 

W/'^ERMANY  today  is  in  a  position  to  undersell  the 
VJworld  on  most  manufactured  articles,"  said  Charles  G. 
Du  Bois,  president  of  the  Western  Electric  Company,  on 
his  return  from  six  weeks  of  intensive  data  gathering  in 
France,  Switzerland,  Austria,  Hungary,  Germany,  Belgium 
and  England. 

"Industrially  Germany  seems  to  be  as  efficient  as  ever. 
With  wages  low,  as  measured  in  the  currency  of  other 
countries,  with  highly  competent  workers  eager  to  produce 
and  with  the  reparation  question  in  a  more  settled  state, 
Germany  is  in  a  position  to  go  ahead  in  building  up  her 
industries  to  handle  export  business.  At  present  she  can 
turn  out  many  lines  of  manufactured  articles  to  sell  profit- 
ably for  less  money  than  any  other  country. 

"As  nearly  as  I  can  calculate  it,  the  cost  of  German  labor 
in  the  metal  working  trades  is  about  one-sixth  of  the  cost 
of  equivalent  labor  here.    While  in  all  probability  this  will 
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lead  to  protective  measures  on  the  part  of  competing  coun- 
tries, such  as  taxes  on  German  exports  and  other  measures 
for  the  encouragement  of  home  industries,  yet  wages  in 
such  countries  are  now  decreasing  and  this  tendency  is 
likely  to  continue  if  they  effectively  meet  German  compe- 
tition  in  foreign   trade. 

"Looking  at  the  other  side  of  the  picture,  however,  we 
see  not  exactly  unrest,  but  a  grave  question  arising  as  to 
whether  the  working  population  can  or  will  continue  to 
accept  its  present  low  standard  of  living.  The  danger 
in  Germany,  therefore,  is  of  a  social  overturn  more  than 
anything  else.  Politically  the  various  Socialist  parties  seem 
to  be  in  the  majority,  but  the  anti-Socialists  are  in  control 
of  the  government,  largely  because  the  Socialists  do  not 
care  to  assume  control  at  a  time  when  they  cannot  hope  to 
make  good  all  their  promises. 

"In  Austria  the  situation  is  serious  but  not  immediately 
critical.  The  people  are  not  getting  enough  to  eat,  but 
every  one  is  getting  something.  Conditions  in  Hungary  are 
quite  different.  This  country,  largely  agricultural,  is  able 
to  support  herself.  She  has  passed  through  two  terrible 
experiences — Communism  and  Rumanian  occupation.  She 
is  done  with  Communism.  She  is  breaking  away  from  Ger- 
man influence  and  seeking  favor  with  England.  For  the 
first  time  Hungary  claims  she  has  balanced  her  budget 
and  does  not  want  outside  loans.  She  is  preparing  to  build 
up  from  vrithin. 

"Czechosolvakia  among  the  central  powers  and  Belgium 
among  the  Allies  seem  to  be  in  the  best  condition.  From 
the  beginning  of  peace  Belgium  has  been  a  bright  spot  in 
Europe,  industrially.  She  is  continuing  to  improve  steadily. 
Uneasiness  on  questions  of  foreign  relations  is  apparent 
in  France.  The  motive  which  dominates  all  French  policies 
is  fear  of  Germany  as  well  as  lack  of  certainty  in  her 
alliances  with  other  countvies  and  a  certain  doubt  about 
the  efficacy  of  the  League  of  Nations.  Her  people  are  dis- 
illusionized. They  have  finally  accepted  the  principle  that 
France  must  work  out  her  own  economic  salvation,  and 
having  accepted  this  principle  the  natural  thrift  and  indus- 
try of  her  people   are   bound  to   produce   results. 

"Looking  below  the  surface,  the  immediate  situation  in 
England  is  serious,"  Mr.  Du  Bois  continued.  "Hundreds  of 
thousands  of  people  are  out  of  employment.  Rail  trans- 
portation is  seriously  impaired.  The  labor  unions  as  well  as 
the  employers  are  agreed  that  there  must  be  lower  wages, 
but  the  bone  of  contention  is  the  amount  by  which  wages 
must  be  reduced.  In  due  course  the  British  always  appre- 
ciate the  logic  of  circumstances,  and  it  seems  certain  t"..at 
an  agreement  will  soon  be  reached.  England  in  the  mean- 
time is  losing  heavily  in  trade  balance. 

"There  is  one  thing,  however,  common  to  all  European 
countries:  The  people  everywhere  are  thinking  and  talking 
about  earning  a  living.  This  is  a  change  from  my  visit  in 
1919,  when  world  movements,  world  politics  and  world  im- 
provement seemed  to  engross  their  thoughts.  Now  there 
is  a  much  clearer  realization  of  the  long-continued  hard 
work  necessary  before  normal  conditions  can  be  restored." 


Body  Forineil  to  Boost  American  Valu- 
ation in  Tariffs 

THE  American  Valuation  Association  has  been  recently 
organized  by  a  group  of  Eastern  manufacturers  to 
boost  the  Fordney  tariff  measure  now  before  the  ways  and 
means  committee  at  Washington.  This  bill  has  great 
interest  to  manufacturers  of  electrical  goods.  The  head- 
quarters are  at  304  Madison  Avenue,  New  York  City,  and 
the  association  is  inviting  manufacturers  of  the  United 
States  to  become  members  and  lend  their  influence  and 
co-operation  in  a  general  movement  to  bring  about  the 
adoption  of  the  American  valuation  plan  in  the  permanent 
tariff  bill. 

The  president  of  the  association  is  Walter  Camp,  presi- 
dent of  the  New  Haven  Clock  Company;  D.  W.  Jayne  of 
the  Barrett  Company  is  vice-president;  Stanley  Williamson 
of  the  Linde  Air  Products  Company  is  secretary,  and  F.  D. 
Dodge  of  the  Toy  Manufacturers  of  the  U.  S.  A.  is  treas- 
urer.    William  Burgess,  who  has  just  been  appointed  to  the 


Tariff  Commission  by  the  President,  and  J.  F.  Zoller  of  the 
General  Electric  Company  are  on  the  executive  committee. 

The  Associated  Manufacturers  of  Electrical  Supplies  at 
its  March  15,  1921,  meeting  by  resolution  favored  the  Amer- 
ican valuation  plan,  and  among  the  companies  which  are 
members  of  the  new  association  to  date  are  the  American 
Ever  Ready  Company,  Black  &  Boyd  Manufacturing  Com- 
pany, E.  F.  Caldwell  &  Company,  Inc.,  Robert  Findlay 
Manufacturing  Company,  Inc.,  .J.  P.  Frink,  Lightolier  Com- 
pany, Mitchell  Nance  Company,  Inc.,  Pass  &  Seymour,  Inc., 
L.  Plaut  &  Company,  General  Electric  Company,  John  A. 
Roebling's  Sons  Company,  Shapiro  &  Aronson,  Inc.,  Stanley 
&  Patterson,  Barrett  Company,  and  Safety  Insulated  Wire 
&    Cable    Company. 

It  is  the  purpose  of  the  new  association,  as  announced 
by  the  executive  committee,  to  take  up  every  phase  of  both 
plans — the  plan  favoring  the  basing  of  import  duties  on 
American  values  of  imported  merchandise  and  the  plan 
basing  them  on  foreign  valuation — and  to  submit  to  manu- 
facturers a  statement  regarding  the  advantages  to  be 
derived  by  American  industry  through  adopting  the  Amer- 
ican rather  than  the  foreigTi  valuation  plan. 

It  is  interesting  to  note  that  V/illiam  Burgess,  adWser  on 
tariff  matters  to  the  A.  M.  E.  S.,  was  responsible  for  the 
suggestions  made  to  Representative  Fordney  in  June,  1919, 
out  of  which  this  bill  has  come. 


Slight  Drop  in  Pole-Line  Hardware  Prices 
Is  Not  General 

ALTHOUGH  one  produce)  of  pole-line  hardware  has  made 
■ix.  a  5  per  cent  price  reduction  effective  June  16  and  a 
large  manufacturer's  distributer  reduced  the  price  5  per 
cent  about  two  weeks  ago,  there  has  been  no  general  re- 
cent decrease  so  far  as  can  be  learned.  Manufacturers  in 
this  line  have  apparently  reached  the  conclusion  that  price 
cuts  will  Drovide  absolutely  no  stimulus  to  buying,  conse- 
quently reductions  represent  lower  costs  and  nothing  more. 
Three  general  price  cuts  have  been  made  since  the  first  of 
the  year  and  buying  has  shown  little  or  no  reaction.  The 
first  cut  of  5  to  15  per  cent  was  made  in  late  December  and 
early  January,  the  second  of  5  to  71  per  cent  on  Feb.  15, 
and  the  third  from  11  to  10  per  cent  occurred  on  April  11. 

At  the  present  time  there  are  a  few  orders  and  inquiries 
coming  in  from  central  stations. 


The  Metal  Market  Situation 

LITTLE  improvement  is  seen  in  the  copper  market  this 
week.  Large  producers  are  not  pressing  to  sell,  but 
neither  do  consumers  seem  anxious  to  buy.  The  latter 
are  covered  for  their  immediate  needs,  and  with  demand 
for  finished  brass  and  copper  products  as  light  as  ever 
manufacturers  apparently  see  no  necessity  for  stocking 
copper.  There  are  offerings  of  prompt-shipment  copper 
from  second  hands  and  some  of  the  small  producers  at  12J 
cents  per  pound  f.o.b.  refinery,  which  figures  about  J  cent 
more  delivered.  The  majority  of  the  producing  interests, 
however,  are  not  anxious  to  sell  under  13  cents  per  pound. 


NEW  YORK   METAL  MARKET  PRICE 

June  21.  \'>l\  June  28,  1921 

Copper                                                                               £       t       d  £       s      d 

London,  st.indard  spot 70       7      6  70      5       0 

Cpat3  jjor  Pound  CentM  per  Pound 

Primcl.akc 12  7^5   -U. 00  I J  00 

Electrolytic I2.62S  — 13.00  12  871  — H  00 

Caating 1175-12  00  1187! 

Wire  base 1500—1525  15.00—15:; 

Lead,  trust  price 4 .  50  4  40 

Antimony 5.12}  4  75 

.\ickcl,  Ingot 41.00  41.00 

.Sheet  zinc,  f.o.b.  smelter 10  00  10  00 

Zinc,  spot 4  95  4  75 

Tin                                  29  00  29   12! 

Aluminum,  98  to  99  per  cent 28  00  28  00 

OLD  METALS 

Centa  per  Pound  Cents  per  Pound 

He.ivy  copper  and  wire 10   00—10   25  9   50—10  00 

Brass.heavy 4  75—5  00  4  75-5  90 

Brass,  light 4  00—  4   50  4  00—  4  25 

Lead,  heavy 3  50—3  75  3  50—3  62! 

Zinc,  old  scrap 2  50—2.62!  2.50—1.621 
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The  Week 

IN  TRADE 


Prices   When    Quoted    Are   Those   Prevailing    at   the 

Opening  of  Business   on    Monday   of   This    Week   for 

Points  West  of  the  Mississippi  River  and   on  Tuesday 

for  All  Eastern  Points 


INACTIVITY  in  the  electrical  trade  continues  general 
throughout  the  country.  Fans  are  the  only  real  active 
item  at  present.  In  these  hot  weather  has  started  a  brisk 
movement  except  in  the  Southeast,  where  a  slump  is  noted. 
A  favorable  volume  of  construction  work  is  reported  from 
New  England,  from  the  South,  the  New  York  district  and  the 
Northwest,  but  labor  troubles  and  the  high  level  of  wages 
and  of  material  are  retarding  actual  work  in  the  Middle 
West,  on  the  Pacific  Coast  and  in  St.  Louis  territory.  At- 
lanta reports  better  conditions  in  the  rural  districts,  and 
tliere  is  considerable  activity  on  the  part  of  municipalities 
and  electric  light  and  power  companies.  Industrials  are 
going  ahead  with  deferred  plans,  too,  though  this  outlet  for 
goods  is  less  active  in  the  St.  Louis  section.  The  New  Eng- 
land textile  market  shows  Bome  improvement,  while  on 
the  Pacific  Coast  the  fruit  crop  shows  up  well,  as  does  the 
live-stock  and  agricultural  situation  in  the  Intermountain 
section. 


NEW  YORK 

Trade  is  drifting  along  on  the  even  plane  of  summer 
dullness,  but  at  least  business  is  becoming  no  worse  and 
some  in  the  electrical  trade  report  a  more  active  market 
within  the  past  two  weeks.  For  one  thing,  recent  price 
reductions  on  many  lines  of  goods  have  had  the  effect 
of  stimulating  demand.  This,  however,  may  be  but  the 
natural  replenishment  of  stock  after  a  price  drop,  as  is 
thought  to  be  the  case  with  schedule  material.  Fans  have 
recently  shown  the  first  honest-to-goodness  sign  of  an 
active  movement  this  year,  the  buying  starting  much  later 
than  's  usual. 

The  building  construction  schedule  for  New  York  State 
and  northern  New  Jersey  during  the  week  of  June  4  to  10 
includes  plans  started  by  engineers  and  architects  for 
852  projects  totaling  $21,742,400,  of  which  590  were  for 
residential  work.  Contracts  were  actually  awarded  in  that 
time  for  439  operations  involving  about  $15,400,000,  of 
which  total  more  than  half  is  for  housing  facilities.  The 
above  figures  are  from  the  weekly  Dodge  reports  and  carry 
out  the  favorable  figures  recorded  during  May. 

Motors. — The  Advance  Electric  Company,  St.  Louis,  Mo., 
announces  a  reduction  of  10  per  cent  in  the  prices  of 
motors. 

Conduit.— In  2,500-ft.  lots  J-in.  black  is  quoted  at  $58.92 
to  $62,  3-in.  at  $76.60  to  $81,  and  1-in.  from  $110.16  to 
$117  per  1,000  ft.  Here  and  there  sales  show  an  increase, 
but  general  demand  is  quiet  with  good  stocks  held. 

Lock  Nuts  and  Bushings. — A  fair  quantity  is  moving,  bwt 
there  is  no  life  to  demand.  On  J-in.  sizes  the  general  quoted 
discount  is  55  to  60  per  cent.     Stocks  are  well  filled. 

Outlet  Boxes. — In  lots  of  100  the  quoted  discount  on  black 
boxes  ranges  from  40  to  50  per  cent  and  on  galvanized  from 
35  to  45  per  cent.     Sales  are  only  fair. 

Flexible  .\rmored  Conductor. — Though  No.  14,  two-wire, 
<louble-strip  can  be  bought  for  $53.15  per  1,000  ft.  in  that 
quantity,  there  is  not  much  movement  to  the  comfortable 
isuppiy. 

Rubber-Covered  Wire. — No.  14  single-braid  in  10,000-ft. 
quantities  is  down  to  $6.50  per  1,000  ft.  and  ranges  up  to 
$7,  but  not  much  activity  is  evident  and  stocks  continue 
fairly  large. 


Fans. — A  week  of  warm  weather  has  started  things  mov- 
ing in  good  shape,  with  12-in.  and  16-in.  oscillators  well 
ahead  in  the  call.  In  lots  of  a  dozen  two  well-known  makes 
are  sold  to  dealers  on  a  contract  basis  at  $30.37  and  $29.20 
each  for  16-in.  oscillators  and  $26.32  and  $25.20  for  12-in. 

Heating  Appliances.— The  market  is  lifeless,  even  the 
usual  "'gift  buying"  during  June  having  been  small.  The 
trade  is  generally  sitting  back  awaiting  the  result  of 
expected  price  drops,  though  the  benefit  of  these  is  already 
being  extended  in  some  instances. 

Porcelain. — "Nail-it"  knobs  in  barrel  lots  sell  for  $22.40 
to  $30  per  1,000,  3-in.  x  f;;-in.  tubes  for  $9.20  to  $10,  and 
two-wire  unglazed  cleats  for  $20  to  $25.  There  is  not 
much   demand   at  present. 


CHICAGO 


The  week  in  Chicago  has  been  generally  unproductive  of 
news.  The  building  labor  arbitration  by  Judge  K.  M.  Landis 
still  hangs  fire,  the  arbitrator's  decision  having  been  delayed 
to  permit  him  to  study  the  various  existing  agreements  in 
regard  to  working  conditions  and  union  jurisdiction.  It  is 
thought  that  the  decision,  when  rendered,  will  not  only 
settle  the  wage  question  but  will  also  go  far  to  eliminate 
jurisdictional  disputes  which  have  hitherto  been  such  a 
disturbing  factor. 

Construction  under  way  is  proceeding  at  a  steady  pace, 
but  no  jobs  are  being  initiated  and  apparently  none  will 
be  until  the  wage  question  is  settled.  General  industrial  con- 
ditions remain  quiet.  The  rank  and  file  of  business  men 
seem  convinced  of  the  fact  that  there  will  be  no  revival 
worthy  of  note  before  fall  and  are  content  to  mark  time 
during  the  hot  season.  One  local  concern,  normally  operat- 
ing with  3,600  men  but  closed  for  some  weeks,  put  1,600 
men  to  work  Monday.  Certain  of  the  tire  and  accessory 
people  are  reported  as  increasing  forces,  so  that  what  few 
signs  can  be  sebn  may  be  said  to  be  favorable. 

Midsummer  w  ather  has  prevailed  over  this  entire  region 
for  more  than  two  weeks,  and  the  movement  of  fans  and 
household  appliances  has  been  stimulated  thereby. 

Conduit. — With  no  published  change  in  the  list,  5  per 
cent  shading  is  being  given  by  some  interests.  Business 
is  light.  Prevailing  quotation  for  J-in.  black,  in  5,000-lb. 
lots,  is  $59  per  1,000  ft. 

Bare  Copper  Wire. — The  volume  of  replacement  work 
necessary  at  this  time  of  year  is  keeping  trade  fairly 
active,  most  purchases  being  for  small  lots.  No.  8,  in 
1,000-lb.  lots,  is  priced  at  16^  cents  per  pound,  with  figures 
subject  to  negotiation  on  larger  quantities. 

Insulated  Wire. — Pending  establishment  of  a  wage  sched- 
ule in  the  construction  industry,  the  market  on  inside  wire 
remains  quiet  as  the  quantity  of  material  being  used  on 
construction  jnder  way  is  not  sufficient  to  boom  trade. 
Demand  for  rubber-covered  for  use  in  temporary  outsidt 
illumination  is  fairly  active.  No.  14  rubber-covered  in 
10,000-ft.  lots  selling"  for  $7  per  1,000  ft.  No.  6  triple- 
braided  weatherproof  is  held  at  18i  cents  per  pound  in 
1,000-ft.  lots,  with  sales  light. 

Flexible  Armored  Conductor. — Quiet  conditions  in  the 
building  trade  keep  this  material  out  of  active  demand.  The 
expected  stocking  on  the  part  of  jobbers  and  contractors  is 
not  taking  place,  a  thirty-day  supply  at  the  present  con- 
sumption rate  being  considered  ample.  Price  remains  un- 
changed at  $57.50  per  1,000  ft.,  which  is  considered  high  by 
most   buyers. 

Bells  and  Buzzers. — Prices  are  in  a  rather  unsettled 
state.  Certain  makes  have  registered  a  drop,  but  their 
sales  have  not  been  increased  to  any  material  extent  and 
other  makes  are  holding  firm  to  old  quotations.  Call  for 
this  material  continues  light,  with  ample  stocks  in  hands 
of  both  dealers  and  jobbers. 

Lamp  Cord. — Stocks  are  as  heavy  as  can  safely  be  car- 
ried, while  prices  are  uncertain  and  demand  is  poor.  Ac- 
tivity in  the  heating  appliance  field  has  failed  to  cause  a 
livening  up  of  demand  for  cord.  No.  18  twisted,  cotton- 
covered,  is  priced  at  from  $16  to  $17  per  1,000  ft.,  in 
5,000-ft.  lots,  with  silk  and  cotton-covered  about  $7  higher. 
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Business  continues  moderate  in  volume,  with  slow  liquida- 
tion of  stocks  and  labor.  Most  prices  underwent  no  material 
change  last  week,  but  some  weakness  was  noted  in  retail 
circles,  where  efforts  were  being  made  to  realize  cash  on 
accumulated  appliances.  Collections  are  about  the  same 
and  all  accounts  are  being  closely  followed.  A  decided  im- 
provement in  building  construction  is  apparent,  comparing 
May  with  April.  In  twenty-eight  Massachusetts  cities  the 
May  aggregate  was  $5,841,666,  against  $4,259,0.'35  for  April, 
a  gain  of  37  per  cent,  and  the  1921  May  total  is  84.7  per 
cent  of  the  1920  May  figure.  Business  building  is  relatively 
more  active  than  other  construction.  Central-station  output 
is  running  below  recent  totals  in  some  companies  as  regards 
industrial  power  service,  but  substantial  gains  in  residential 
use  of  energy  are  being  registered  even  in  cities  suffering 
from  industrial  depression.  Conditions  in  the  te.xtile  branches 
are  showing  improvement.  In  the  metal-working  field  fur- 
ther liquidation  of  labor  must  occur  before  increased  activ- 
ity will  amount  to  much,  it  is  believed. 

Fans.-— A  brief  spurt  in  sales  took  place  during  the  torrid 
weather  of  last  week.  Stocks  are  still  overlarge,  and  cur- 
rent fan  prices  are  being  shaded  in  retail  circles  here  and 
there  to  move  this  equipment.  Jobbers  sold  last  week  a 
representative  12-in.  fan  of  the  fixed  type  for  $22  to  $24 
net. 

Appliances. — Curling  irons  and  toasters  are  moving  well, 
especially  in  the  lower-priced  assortments.  Flatirons  are 
dull  this  week,  and  washers  and  cleaners  are  quiet.  Inten- 
sive sales  efforts,  however,  are  accomplishing  much  good  and 
laying  the  foundation  for  a  vigorous  trade.  A  little  life 
is  apparent  in  electric  ironers. 

Lamps. — Although  this  is  the  quietest  season  of  the  year 
for  lamps,  portables  are  moving  here  and  there  for  summer 
home  service.  A  fair  staple  demand  is  apparent  for  "bread- 
and-butter"  sizes  of  lamps  for  ordinary  house  and  mercan- 
tile service. 

Flexible  Armored  Conductor. — Fair  sales  are  reported, 
with  uneven  demand.  Local  stocks  are  satisfactory  and 
prices  changed  little  last  week.  No.  14  double-strip  is  now 
selling  for  $55  per  1,000  ft.  in  1,000-ft.  lots. 

Knobs  and  Tubes. — Industrial  building  developments  are 
helping  the  demand  for  this  class  of  material,  though  orders 
are  far  from  large.  In  ban-el  lots,  "Nail-it"  knobs  are 
selling  for  $21  per  1,000  and  3-in.  x  n. -in.  tubes  are  moving 
in  this  quantity  for  $9.50  per  1,000.  On  lots  of  500  the  tubes 
sell  at  $25  per  1,000. 

Bells  and  Buzzers. — Prices  dropped  sharply  last  week, 
some  falling  between  15  and  20  per  cent.  On  Class  B  iron- 
box  bells,  for  instance,  the  2J-in.  iron  box  sells  for  46  cents 
in  lots  of  100  or  over  against  a  former  price  of  56  cents. 
Class  B  buzzers  now  sell  for  45  cents,  lots  of  100,  iron  box. 
The  demand  is  small  at  present. 

Dry  Cells. — Some  vacation  business  is  being  handled,  and 
replacement  orders  are  keeping  stocks  moving  slowly. 

Annunciator  Wire. — Moderate  sales  rule.  In  25-lb.  to 
100-lb.  lots  No.  18  wire  on  1-lb.  spools  sells  at  $42  per  100 
lb.   with  a  2-cent  addition  for  duplex  or  twisted  pair. 


ATLANTA 


A  steady  and  more  optimistic  tone  is  to  be  noted  in  nearly 
all  lines  of  business,  brought  about  by  the  gradual  increase 
in  the  tendency  of  consumers  to  repurchase  in  anticipation 
of  early  fall  activities.  The  electrical  jobbing  trade  ex- 
presses more  confidence  in  the  outlook  than  has  been  the 
case  for  some  time  past,  and  June  business  generally  shows 
quite  a  marked  improvement  over  May.  Tliere  is  quite  a 
bit  of  activity  in  the  municipal  and  central  station  line, 
especially  in  the  smaller  centers,  in  the  line  of  installing 
watei"vvorks  and  electric  distribution  systems.  A  number 
of  industrial  plants  have  undertaken  the  completion  of  long- 
postponed  plans  and  quite  a  few  inquiries  from  parties 
intoi-ested  in  the  establishment  of  new  industries  are  to  be 
noted. 

Building    activities,    particularly    in    the    larger    centers, 


show  a  slow  but  steady  increase  and  are  causing  a  healthy 
demand  for  house-vidring  material  and  specialties.  The 
Atlantic  Steel  Company,  one  of  the  largest  mills  in  this 
.section,  reopened  for  business  at  60  per  cent  operation  last 
week  after  a  shutdown  of  six  months.  Conditions  in  the 
rural  district  while  still  very  slow,  show  some  improvement, 
buying  still  being  on  the  hand-to-mouth  basis.  Collections 
are  reported  as  showing  considerable  improvement  when 
compared  with  those  of  sixty  days  ago. 

Fans. — The  fan  business  this  season  has  had  an  unusual 
number  of  ups  and  downs,  the  brisk  movement  of  two 
weeks  ago  being  replaced  by  a  very  sluggish  market  at  the 
present  time,  despite  the  continued  hot  weather.  It  seems 
that  high  prices  are  acting  as  a  heavy  drawback  to  sales, 
and  prospects  are  that  there  will  be  a  considerable  carry- 
over this   season. 

Schedule  Material. — The  recent  price  cut  in  this  line  has 
stimulated  buying,  and  jobbers  report  considerable  improve- 
ment in  the  movement  of  all  articles.     Stocks  are  still  very 

heavy. 

Dry  Batteries. — A  price  reduction  of  approximately  7 
cents  per  battery  became  effective  the  first  of  this  week. 
Rural  telephone  lines  and  country  trade  generally  are  pur- 
chasing quite  satisfactorily,  the  demand  from  all  sections 
being  exceptionally  good.  Stocks  are  in  excellent  shape, 
with  a  cun-ent  quotation  of  $33.15  per  100. 

Conduit. — A  further  general  price  reduction  of  approxi- 
mately 5  per  cent  is  not  serving  to  create  an  active  market. 
Stocks  in  general  are  slow,  though  popular  sizes  are  moving 
fairly  well. 

Lightning  Arresters. — Jobbers  as  a  whole  are  disap- 
pointed in  the  demand,  orders  to  date  being  far  below 
expectations.  This  line,  however,  should  show  improvement 
as  soon  as  summer  thunderstorms  become  pi'evalent.  Stocks 
are  rather  low. 

Poles. — This  week  has  witnessed  a  brisk  movement,  the 
demand  being  for  chestnut,  cedar  and  cypress.  Florida  is 
placing  a  good  percentage  of  the  orders,  though  southern 
Alabama  and  sections  of  Georgia  show  much  improvement. 

Farm-Lighting  Equipment. — Sales  are  very  spotty,  for, 
though  there  is  a  great  deal  of  interest  being  displayed, 
the  movement  is  handicapped  by  shortage  of  funds.  Fall 
should  usher  in  a  brisk  period  in  this  line. 


ST.  LOUIS 


Fans  constituted  one  of  the  most  active  sellers  during 
the  past  week.  Except  for  the  good  showing  in  that  line, 
there  was  noticed  very  little  actual  change  in  demand. 
In  some  lines,  however,  there  is  perceptible  a  tendency 
toward  reduced  buying.  Purchasing  by  the  industrials 
seems  to  be  declining,  whereas  up  to  about  two  weeks  ago 
it  showed  slight  increases  each  week.  Sales  of  appliances 
are  apparently  maintaining  a  good  rate. 

A  number  of  the  industrials  have  worked  up  the  greater 
portion  of  their  raw  materials  they  had  on  hand  and  now 
with  their  finished  produ'ts  in  stock  are  beginning  to  close 
down  their  plants  until  further  operation  is  wan-anted. 
Other  concerns,  because  of  the  lack  of  demand,  are  operat- 
ing only  to  the  extent  of  meeting  current  demands,  so  as 
to  be  able  to  take  advantage  of  the  falling  prices  in  raw 
materials. 

It  is  reported  that  construction  work  is  not  developing 
so  rapidly  as  was  expected.  A  number  of  contractors  state 
that  jobs  on  which  they  have  figured  have  been  held  in 
abeyance  indefinitely  because  of  the  slow  decrease  in  costs 
of  building  materials  and  labor.  There  is  a  possibility  that 
there  will  be  some  decrease  in  the  latter  item  after  July  1. 
Outside  of  a  slight  amount  of  residential  construction  there 
is  very  little  building  at  the  present  time. 

Wire. — Prices  on  the  various  types  remain  about  the  same. 
No.  14  rubber-covered,  for  which  a  reasonably  good  demand 
continues,  is  quoted  at  $6.75  per  1.000  ft.  in  5.000-ft.  lots 
and  $6.65  in  10.000-ft.  lots.  A  slightlv  increased  demand 
for  the  week  was  reported  by  one  jobber  for  No.  6  and 
No.  8  weatherproof  at  a  base  price  of  16*  cents  per  pound. 
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Stocks  of  No.  14  rubber-covered  are  generally  low,  but  in 
spite  of  the  prevailing  low  prices  there  is  no  tendency  to 
stock  more  than  is  necessary  to  meet  the  demand  satis- 
factorily. 

Conduit. — Half -inch  black  is  quoted  at  $6.61  per  100  ft.  ■ 
and  ^-in.  galvanized  at  $7.12  per  100  ft.     There  is  a  good 
demand  for  the  smaller  sizes  in  the  black,  but  practically 
none  for  the  galvanized. 

Flexible  Armored  Conductor. — Demand  continues  fairly 
steady  with  prices  supposedly  firm.  No.  14,  two-conductor, 
sells  at  $60  per  1,000  ft.     Stocks  are  about  in  line. 

Bells  and  Buzzers. — The  prevailing  net  prices  to  con- 
tractors for  bells  in  standard-package  lots  are  50  cents  for 
the  2i-in.  size  and  .58  cents  for  the  3-in.  The  price  for 
buzzers  is  50  cents  each. 

Fuses. — Prevailing  prices  on  N.  E.  C.  non-renewables,  in 
standard-package  lots,  are  as  follows:  .3-amp.  to  30-amp., 
13J  cents  net;  31-amp.  to  60-amp.,  18  cents  net;  3-amp.  to 
30-amp.,  renewables,  29  cents,  and  31-amp.  to  60-amp., 
renewables,  58  cents.  A  steady  demand  for  all  kinds  and 
sizes  is  found,  and  stocks  have  been  reasonably  maintained. 

Fans. — Both  retailers  and  jobbers  report  continued  ac- 
tivity, though  it  is  felt  by  some  that  prevailing  high  prices 
are  keeping  demand  below  what  it  would  otherwise  be. 

Safety  Switches. — Announcements  are  being  made  on  the 
part  of  some  firms  of  10  per  cent  reductions  effective  July 
1.  The  Lewis  Electric  Company  announces  that  the  new 
price  to  dealer  on  two-wire,  two-circuit,  safety-entrance 
boxes,  in  standard  packages  of  twenty,  will  be  $4.95  each. 
Increased  demand  for  safety  switches  of  all  kinds  is  reported 
by  jobbers. 

SAN  FRANCISCO 

The  electrical  contracting  business  in  San  Francisco  and 
the  bay  cities  is  in  a  very  chaotic  state,  because  some  con- 
tractors are  working  crews  and  state  that  they  have  plenty 
of  work  at  the  American  or  open-shop  plan  of  $9.25  per 
day  wages,  whereas  other  contractors  have  been  unable  to 
assemble  men  to  care  for  jobs  in  urgent  need  of  completion. 
Furthermore,  most  of  the  construction  under  way  is  for 
private  dwellings  and  alterations  with  practically  no  big 
jobs  under  way.  The  situation  is  still  hopelessly  deadlocked, 
for  the  statement  made  by  some  unions  that  their  men 
would  work  alongside  non-union  men  has  been  followed  by 
an  order  that  all  union  journeymen  should  quit  such  work. 
Needless  to  state  this  deplorable  situation  has  not  only 
caused  a  serious  loss  to  owners  and  contractors  but  also  to 
the  men  themselves  and  the  shops  and  stores  which  sell  to 
them. 

San  Francisco  jobbers  report  very  poor  sales  not  only  on 
roughing  in  material  and  electrical  staples  but  also  on 
household  appliances.  Dealers  are  willing  to  purchase,  but 
their  repeat  orders  are  slow  because  of  the  buying  lassitude 
of  many  of  their  customers  in  this  territory.  The  elec- 
trical business  is  fast  approaching  normal  in  southern 
California;  in  fact,  it  is  almost  doubling  even  last  year's 
tremendous  volume. 

The  fruit  and  agricultural  districts  report  excellent  crops, 
very  slightly  touched  by  frost  and  unseasonable  rain.  There 
is  no  doubt  that  the  lessons  of  last  year  have  had  their 
effect  and  that  satisfactory  selling  prices  between  growers 
and  packers  can  be  arranged. 

Household  Appliances. — Business  is  much  less  than  last 
year.  Lower  prices  have  not  yet  influenced  the  buying  pub- 
lic, which  seems  to  be  holding  out  confidently  for  further 
drops.  Dealers  themselves  expect  lower  prices  about  the 
middle  of  next  month  and  are  buying  in  the  smallest  possible 
quantities  and  are  exchanging  lists  of  their  stock  among 
themselves. 

Ranees. — The  range  order  to  be  placed  by  the  Great  West- 
em  Power  Company  is  still  in  abeyance.  It  is  reported  that 
the  original  estimate  of  1,000  ranges  covered  by  this  order 
has  considerably  diminished.  The  trade  has  been  circular- 
ized regarding  the  new  transferable-unit  Edison-Hotpoint- 
Hughes  range,  and  it  is  endeavoring  to  market  its  consider- 
able stocks  of  the  present  types. 


SALT  LAKE  CITY— DENVER 

An  event  of  outstanding  interest  was  the  convention  in 
Salt  Lake  City  last  week  of  the  American  Institute  of 
Electrical  Engineers,  the  convention  bringing  to  the  West 
many  of  the  world's  most  eminent  engineers. 

Though  business  shows  little  or  no  improvement  from  the 
point  of  view  of  distribution  through  retail  channels,  yet 
there  is  a  better  general  tone  in  banking  circles  and  a  slight 
easing  of  the  money  market.  The  payment  of  taxes  and  the 
gradual  liquidation  of  crops  are  largely  responsible  for  the 
improved  conditon.  There  is  a  better  morale  among  farmers, 
especially  the  dry  farmers,  whose  crops  are  far  enough  along 
to  be  practically  free  from  the  damaging  effects  of  drought. 
Forecasts  of  the  general  staple  crop  j-ields  are  highly 
encouraging.  Sheepmen  report  a  good  lamb  crop  and  a 
satisfactory  market.  In  view  of  the  unusually  low  cost  of 
production  during  the  last  year  they  are  securing  fair  profits 
and  getting  in  a  better  condition  generally.  Improvement 
in  the  agricultural  and  the  live-stock  markets  is  a  boon 
to  the  Intermountain  West. 

Heating  Appliances. — A  blanket  reduction  of  about  10 
per  cent  has  been  announced  to  take  effect  July  15.  Manu- 
facturers have  decided  in  this  case  to  advertise  the  fact  in 
advance  for  its  psychological  effect  on  the  public  mind. 

Flat  Irons. — Movement  is  still  very  unsatisfactory.  The 
eight-dollar  type  has  been  reduced  to  $6.95.  It  is  believed 
that  better  sales  will  follow. 

Meters. — Demand  is  steady  with  stocks  in  good  shape. 
No  recent  price  change  is  noted. 

Rubber-Covered  Wire. — It  is  believed  by  jobbers  that  the 
price  has  hit  bottom.  The  present  quotation  on  No.  14  is 
$7.20  per  1,000  ft.,  the  lowest  mark  recorded  in  years. 
Stocks  are  heavy  with  demand  extremely  small. 


SEATTLE— PORTLAND 

Seattle  retailers  as  a  whole  report  business  on  the  in- 
crease, and  jobbers,  too,  state  that  there  is  slight  improve- 
ment on  certain  lines,  principally  washing  machines  and 
other  domestic  rppliances  and  schedule  materials.  Indus- 
trial business  is  dead  and  sales  to  industrials  are  negligible. 
The  lumber  industry  is  pretty  badly  shot,  and  no  particular 
improvement  is  looked  for  until  fall  and  perhaps  later. 
Stocks  are  in  fine  shape  and  shipm.ents  are  coming  through 
satisfactorily. 

A  good  volume  of  construction  is  under  way  in  Seattle. 
Permits  for  May  number  1.044,  with  a  valuation  of  $1,566,- 
000,  and  from  present  indications  June  will  exceed  this  mark. 

Electrical  jobbers  in  the  Portland  field  report  that  con- 
ditions are  somewhat  improved  and  that  there  is  greater 
activity  in  line  construction  material  than  in  other  classes  of 
electrical  merchandise,  although  a  noticeable  improvement 
is  seen  in  the  movement  of  home  appliances.  Collections  in 
this  district  remain  unchanged,  though  they  are  expected  to 
improve  materially  within  the  next  si.xty  to  ninety  days. 
Portland  contractor-dealers  report  very  little  if  any  change 
in  business,  although  it  seems  to  be  on  a  more  stable  basis 
than  for  some  time  past.  Residence  construction  is  hold- 
ing up  well;  if  anything,  it  is  on  the  increase.  Retailers 
report  some  increased  activity  in  the  sale  of  appliances, 
but  aside  from  this  there  is  very  little  change  noted. 

Fixtures — Because  of  the  increasing  volume  of  residence 
construction,  not  only  in  Seattle  but  throughout  the  larger 
cities  of  the  Puget  Sound  district,  both  jobbers  and  retailers 
report  an  increasingly  healthy  movement.  The  higher- 
class  merchandise  is  moving  well.  Stocks  are  in  excellent 
shape,  replacements  easy  to  obtain  and  prices  show  but  little 
fluctuation. 

Ironers. — Movement  is  more  or  less  slow  because  of  initial 
cost  and  installation  charges.  Many  inquiries  are  being 
made,  however,  and  it  is  believed  that  when  prices  are 
reduced  and  conditions  become  more  stabilized  this  mer- 
chandise will  be  in  popular  favor. 

Schedule  Material. — On  June  27  one  Seattle  jobber  re- 
ported decreases  in  prices  on  thirty-seven  lines  included 
under  schedule  material,  these  reductions  ranging  from  10 
to  40  per  cent.  Movement  in  this  line  is  showing  increases 
which  are  expected  to  keep  up  until  fall. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Officers  of  Safety  Car  Heating 
&  Lighting  Company 

At  the  meetiriK  of  the  board  of  direc- 
tors held  June  15  the  following  officers 
of  the  Safety  Car  Heating  &  Lighting 
Company,  New  York  City,  were  elected: 
W.  L.  Conwell,  president;  J.  A.  Dixon, 
R.  Parnily  and  James  P.  Soper,  vice- 
presidents;  C.  W.  Walton,  secretary  and 
treasurer;  William  Stewart,  assistant 
secretary  and  assistant  treasurer. 


Pittsburgh  Electric  Furnace 
Opens  New  York  Office 

While  the  Pittsburgh  Electric  Furnace 
Corporation,  Pittsburgh,  has  offices  in 
about  thirty-five  other  cities  in  this 
country  and  abroad,  it  has  recently 
established  offices  at  ''49  Broadway, 
New  York  City,  in  charge  of  Presley 
Hamilton.  The  territory  covers  part  of 
New  Jersey,  the  metropolitan  district 
and  the  eastern  half  of  New  York  State 
in  general  and  embraces  considerable 
export  work. 


Joseph  E.  Greene  Company 

Joheph  E.  Greene,  Inc.,  111-115  Fede- 
ral Street,  Boston,  Mass.,  has  pur- 
chased the  assets  of  the  Joseph  E. 
Greene  Company,  Inc.  The  new  com- 
pany manufactures  electrical  supplies, 
auto  specialties  and  lighting  fixtures. 
Joseph  E.  Greene  is  president  and  treas- 
urer and  L.  A.  Greene  is  secretary 


Lighting  Fixture  Manufacturers' 
Summer  Meeting  Canceled 

The  National  Council  of  Lighting 
Fixture  Manufacturers  i  imounccs  that 
after  careful  consideration  of  the  mat- 
ter from  all  angles  it  has  been  deemed 
advisable  to  call  off  the  midsummer  con- 
vention which  was  to  have  been  held 
at  West  Baden,  Ind.,  July  6  to  8.  It 
has  been  decided  to  place  still  more 
effort  on  the  winter  convention  and  an- 
nual fixture  market  in  order  to  set  a 
new  record  in  enthusiasm  and  benefi- 
cial results.  The  committee  stated  that 
plans  for  this  ^  affair  are  progressing 
well  and  that  a  definite  announcement, 


which  it  was  hoped  could  be  made  at 
the  midsummer  meeting,  will  be  made 
in  the  near  future. 


New  Building  for  John  A. 
Roebling's  Sons 

The  construction  of  a  new  building 
for  the  copper  wire  and  electrical  gal- 
vanizing department  of  John  A.  Roe- 
bling's Sons  Company,  Trenton,  N.  J., 
is  under  consideration.  Plans  at  pres- 
ent are  in  a  preliminary  stage  and  no 
definite  time  is  set  for  the  completion 
of  the  work,  the  company  announces. 


Westinghouse  Makes  Record 
Shipment 

The  largest  single  shipment  ever 
made  from  the  East  Pittsburgh  works 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company  is  the  stator  of  a 
25,000-kw.  turbine-generator  for  the 
Gold  Street  station  of  the  Brooklyn 
(N.  Y.)  Edison  Company.  This  genera- 
tor when  loaded  on  a  special  95-ton 
car  weighed  201,000  lb.,  and  because  of 


types  of  fans  and  blowers  from  6-in. 
desk  fans  to  12-ft.  ventilating  fans 
were  in  operation.  Blower  systems  for 
industrial  and  domestic  use  and  air- 
conditioning  systems  for  industrial  use 
and  for  power-plant  ventilating  and 
conditioning  were  much  in  evidence.  A 
good  deal  of  interest  was  shown  in 
small  direct-connected  exhaust  fans  and 
blowers  for  home  use. 

Reports  from  the  exhibitors  were 
very  favorable  in  showing  the  success 
of  the  show.  The  12-ft.  fan  was  re- 
ported sold  on  the  floor,  and  several 
sales  of  smaller  equipment  were  made, 
including  ordinary  desk  fans.  In  par- 
ticular, the  number  of  inquiries  and 
leads  obtained  was  very  gratifying. 
One  exhibitor  aptly  remarked  that  the 
leads  he  had  been  getting  were  from 
entirely  unexpected  quarters.  It  so 
happened  that  on  the  dates  of  the  show 
the  weather  was  extremely  hot. 


GENERATOR  WEIGHS  100  TONS 

its  dimensions,  16  ft.  6  in.  in  height 
and  8  ft.  4  in.  in  width,  had  to  be  taken 
over  a  special  route  in  order  to  avoid 
railroad  tunnel.s. 


New  York  Edison's  Ventilating 

Show  Decided  Success 
The  New  York  Edison  Company  has 
again  found  it  necessary  to  extend  the 
duration  of  the  electrical  show  which 
it  has  been  putting  on  in  its  show- 
rooms at  Fifteenth  Street  and  Il•^'ing 
Place,  New  York  City.  The  ventilat- 
ing show  was  scheduled  to  be  open 
from  June  20  through  June  25,  from 
9  a.m.  to  6  p.m.,  but  so  great  was  the 
interest  it  aroused  its  time  was  ex- 
tended to  include  June  29.  A  special 
appeal  was  made  to  the  engineer,  the 
architect  and  the  contractor  as  the 
main  factors  in  sales  of  ventilating 
equipment. 

Twenty-five  of  the  leading  manufac- 
turers of  ventilating  equipment  took 
space  in  the  rooms,  and  all  kinds  and 


Belden   Commences   Issue  of 
Monthly  Bulletin 

Starting  with  the  June  1  issue,  the 
Belden  Manufacturing  Company,  Chi- 
cago, has  inaugurated  the  publication 
of  a  monthly  bulletin  as  a  help  in  set- 
ting prices  and  estimating  jobs.  Net 
prices  only  are  listed,  and  Bulletin  No. 
1  covers  rubber-covered  wires  and 
lamp  cords. 


Price  Basis  Warrants  Resuming 
Trade,  Says  Boston  Jobber 

In  a  general  letter  to  the  trade,  dated 
June  15,  the  Pettingell-Andrews  Com- 
pany, Boston,  points  out  that  an 
analysis  of  current  jobbers'  prices  as 
tabulated  by  this  house  will  show  that 
there  lias  been  virtually  an  entire  and 
complete  readjustment  in  the  prices  of 
electrical  material.  J.  E.  Livor,  secre- 
tary and  sales  manager,  states  in  this 
circular  that  it  is  now  possible  to  go 
to  prospective  customers  on  wiring  jobs 
and  illustrate  clearly  to  them  that  the 
electrical  industry  is  now  on  a  suffi- 
ciently sound  price  basis.  It  is  advised 
that  anybody  desiring  work  done  of 
this  character  should  start  immediately 
without  waiting  for  an  additional  re- 
adjustment, the  circular  stating  that 
the  loss  in  time  would  be  far  more 
costly  than  any  possible  slight  future 
saving  through  further  readjustment 
in  the  cost  of  materials.  The  company 
states  that  in  event  of  further  reduc- 
tion of  prices  goods  will  be  invoiced  at 
the  prices  which  are  in  effect  on  date  of 
shipment  from  this  organization's 
supply. 


AUis-Chalmers  Sales  Over 
First  Quarter  1921 

During  the  first  three  months  of  this 
year  sales  billed  by  the  Allis-Chalmers 
Manufacturing  Comapany,  Milwaukee, 
amounted  to  $7,656,218,  as  against 
16,320,597  for  the  same  period  of  1920. 
The  net  profit  after  provision  for 
federal  taxes  came  to  $774,189.  Unfilled 
orders  on  hand  as  of  March  31.  1921, 
aggregated  $12,943,633,  as  against  S19,- 
442,791  for  the  first  quarter  of  1920. 
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Federal  Trade  Commission   Cites 
Two  Electric  Companies 

During  the  month  of  May  the  Federal 
Trade  Commission,  Washington,  D.  C, 
issued  "orders  to  cease  and  desist"  to 
the  Vacuum  Cleaner  Specialty  Com- 
pany, Inc.,  West  Forty-second  Street, 
New  York  City,  and  to  the  Universal 
Motor  Company  et  al.,  Oshkosh,  Wis. 


of  the  policies  of  the  Caldwell  plant, 
no  impairment  of  its  service  and  no 
change  in  its  product.  The  plant  man- 
agement will  remain  substantially  the 
same. 


Typhoon  Fan  Finds  Plenty  of 
Ventilation  Business 

When  the  Typhoon  Fan  Company 
moved  into  its  newly  acquired  prop- 
erty at  345  West  Thirty-ninth  Street, 
New  York,  in  April,  1920.  it  found 
plenty  of  business  to  occupy  its  full 
plant.  Since  then,  too.  the  company 
has  been  continuing  on  a  full-time  basis, 
and  at  times  running  on  overtime,  not 
only  building  Typhoon  cooling  systems 
to  order  but  also  making  stock.  The 
plant  is  now  running  to  full  capacity. 
A  price  revision  of  10  per  cent  was 
made   this   spring. 

A  Buffalo  office  was  opened  the  lat- 
ter part  of  May  at  256  Main  Street,  in 
charge  of  James  M.  Hawkins.  Stocks 
will  not  be  carried  there  but  are  car- 
ried in  New  York,  New  Orleans,  Chi- 
cago and  Los  Angeles. 

New  Building  for  Empire 
Engineering  &  Supply 

When  the  Empire  Engineering  & 
Supply  Company  moved  into  its  new 
factory  at  Twentieth  Street  and  Fourth 
Avenue,  Brooklyn,  N.  Y.,  early  in  May, 
it  about  trebled  its  capacity  for  mak- 
ing switchboards  and  panelboards.  The 
new  building  was  designed  especially 
for  the  purposes  of  the  company,  is  100 
ft.  X  160  ft.,  and  although  only  one 
story  in  height  now.  it  is  so  constructed 
that  two  or  three  stories  may  be  added 
as  needed.  The  company  reports  a 
satisfactory  volume  of  business  in  these 
types  of  boards  with  the  shops  running 
almost  full  time. 


Link-Belt  Acquires  Holdings  of 
H.  W.  Caldwell  &  Son 

Announcement  has  been  made  by 
Charles  Piez,  president  of  the  Link-Belt 
Company,  910  South  Michigan  Avenue, 
Chicago,  that  it  has  acquired  all  of  the 
capital  Ltock  of  the  H.  W.  Caldwell 
&  Son  Company  and  that  Frank  C. 
Caldwell  has  been  elected  director  of 
the  Link-Belt  Company.  Thus  two  ex- 
perienced companies  in  the  conveyor 
field  have  joined  forces,  with  the  result 
that  the  Link-Belt  Company  has  added 
two  lines,  "Hellicord"  conveyors  and 
power-transmission  machinery,  to  its 
line  of  manufactures.  While  the  plant 
of  the  H.  W.  Caldwell  &  Son  Company 
v/ill  continue  to  operate  under  separate 
corporate  existence  and  under  its  pres- 
ent name,  the  joint  facilities  of  the  two 
i^ompanies  and  the  broader  avenues  of 
distribution  possessed  by  the  Link-Belt 
Company  should  prove  of  di.stinct  ad- 
vantage to  the  customers  of  both,  says 
Mr.  Piez.    There  will  be  no  moJification 


Lombard  in  Production  on  Diesel 
Engines 

The  Lombard  Governor  Company, 
Ashland,  Mass.,  is  now  getting  produc- 
tion of  its  full  Diesel  four-stroke-cycle, 
multicylinder,  vertical  engines  well  un- 
der way.  In  the  assembly  of  these 
engines  only  two  sizes  of  cylinders  and 
parts  are  used  to  form  a  number  of 
sizes  of  engine  ranging  from  60  b.hp. 
to  500  b.hp.  Norman  McCarty,  for- 
merly with  the  Midwest  Engine  Com- 
pany, has  taken  up  the  design  of  these 
Lombard  engines  since  Midwest  ceased 
production  of  this  type  of  engine  last 
fall. 


Gibbons  &  Brown  Establish  Offices 
in  Newark,  N.  J, 

•J.  0.  G.  Gibbons  has  joined  with  C. 
E.  Brown  in  forming  a  partnership  un- 
der the  name  of  Gibbons  &  Brown,  con- 
sulting engineers,  specializing  on  power 
plants  and  industrial  problems,  with 
offices  in  the  Ordway  Building,  Newark, 
N.  J.  Mr.  Gibbons  was  formerly  with 
the  Westinghouse,  Church,  Kerr  & 
Company  and  is  now  engaged  in  private 
practice.  For  the  past  four  years  Mr. 
Brown  has  been  a  United  States  ord- 
nance engineer. 


Hoosier  Farm  Light  Takes  Over 
Property  of  Drury  Company 

The  Hoosier  Farm  Light  Company, 
Inc.,  1713  First  Avenue,  Evansville,  Ind., 
manufacturer  of  "Hoosierlite"  gener- 
ating units,  has  purchased  the  entire 
assets,  including  building,  machinery, 
etc.,  of  the  Drury  Engineering  Com- 
pany. The  present  capacity  of  the 
plant  is  between  thirty-five  and  forty 
plants  per  month,  but  with  machinery 
to  be  installed  later  the  output  will  be 
increased  to  about  fifty  plants  per 
month.  The  Hoosier  company  will 
manufacture  a  farm-lighting  plant,  to 
be  known  as  the  "Hoosierlite  Slow 
Speed,"  which,  though  there  will  be 
some  changes,  will  oe  practically  the 
same  as  the  plant  made  by  the  Drury 
company. 


Developments  Going  Through 
Sepco  Heating  Line 

While  the  plant  of  tha  Automatic 
Electric  Heater  Company,  Warren,  Pa., 
is  not  working  up  to  full  capacity,  the 
amount  of  business  being  taken  is  re- 
ported to  be  very  satisfactory  in  the 
light  of  current  times.  This  is  espe- 
cially true  of  the  company's  "Sepco" 
line  of  domestic  electric  w^ater  heaters, 
additions  to  which  have  recently  been 
made.  Industrial  business  is  poor.  A 
new  G  2  glue  pot  of  600  watts  is 
ready  for  the  market,  and  other  de- 
velopments are  now  in  process  of  com- 
pletion. 


Elliott  Company  Enlarges 
Sales  Organization 

The  Elliott  Company,  Jeannette,  Pa., 
announces  additions  to  its  sales  organ- 
ization as  follows:  R.  H.  Schmidt  has 
been  assigned  to  the  St.  Louis  district 
office,  W.  E.  Widau  to  the  Cleveland 
office  and  R.  S.  Bellman  to  the  Phil- 
adelphia district  office.  All  of  these 
men  have  completed  a  year's  course  of 
intensive  study  and  experience  with  the 
Elliott  company's  products  following 
their  graduation  from  engineering 
colleges. 

In  addition  to  the  Elliott  company's 
products  they  will  also  handle  those  of 
the  Lagonda  Manufacturing  Company, 
Springfield,  Ohio,  and  also  the  Liberty 
Manufacturing  Company,  Pittsburgh, 
Pa. 


.\rrow  Tool  Company  Changes 
Name 

The  Arrow  Tool  &  Manufacturing 
Company  is  the  new  name  for  the 
Arrow  Tool  Company,  200  Cannon 
Street.  Bridgeport,  Conn.,  manufacturer 
of  tools  of  all  descriptions.  The  com- 
pany has  a  press  department  equipped 
for  light  and  medium-sized  sheet  metal 
stampings,  with  a  capacity  of  300,000 
stampings  per  day.  It  also  manufac- 
tures a  newly  patented  sheet  metal 
hickey  to  take  the  place  of  the  old 
hickey  made  from  cast  iron.  Within 
the  next  few  weeks  the  company  ex- 
pects to  place  on  the  market  a  new 
expansion  electric  plug  to  be  used  on 
electrical  devices,  such  as  vacuum  clean- 
ers, flatirons,  washing  machines,  etc. 
The  company  will  continue  as  in  the 
past  to  manufacture  tools,  dies  and 
special  machinery.  H.  S.  Forsberg  con- 
tinues as  president,  there  being  no 
change  in  the  management  of  the  con- 
cern. 


The  Electric  Heating  Apparatus 
Company,  Newark,  N.  J.,  announces  the 
removal  of  its  general  offices  and  fac- 
tory from  123-125  Sussex  Avenua  to 
18-34  Nesbitt  Street. 

The  American  Insulated  Wire  & 
Cable  Company,  Twenty-first,  Sanga- 
mon and  Morgan  treets,  Chicago, 
manufacturer  of  "American  Brand" 
weatherproof  and  bare  copper  wire  and 
cables,  contemplates  building  a  rod  mill 
when  building  conditions  are  more 
settled. 

The  Branford  Electric  Company  in 
removing  its  New  York  office  from  9 
Church  Street  to  39  Cortlandt  Street 
has  given  up  its  laboratory  space  and 
now  maintains  only  an  office  in  New 
York  City.  It  has,  however,  a  shop  on 
Staten  Island  which  is  used  for  experi- 
mental  work. 

The  Ahlbell  Battery  Container  Cor- 
poration, Chicago,  recently  incorporated 
with  a  capital  stock  of  $20,000,  has  ac- 
quired an  option  on  a  plant  at  315  East 
"Thirty-third  Street,  where  it  contem- 
plates establishing  works  for  the 
manufacture  of  battery  containers.  For 
the  present  work  is  being  sublet  to 
another  company. 
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New  Apparatus  and  Publications 


AIR-CONDITIONING  EQUIPMENT.  — 
The  Liynn  Air  Conditioninij  Company,  103 
Park  Avenue,  New  York  City,  has  distrib- 
uted .1  slieet  on  its  air-conditioning  equip- 
ment for  generators,  etc. 

ELECTRICAL  PORCELAIN.— "Standard 
Electrical  Porcelain"  is  tlie  title  of  a  new 
catalog  recently  issued  by  the  R.  Thomas 
&  Sons  Company.  East  Liverpool,  Ohio, 
covei'ing  its  porcelain   products. 

WOOD-STAVE  PIPE. —The  Redwood 
Manufacturers'  Company.  Hobart  Building. 
San  Francisco,  has  issued  Catalog  X,  June, 
1921,  "A  Handbook  of  Information  for 
Hydraulic  Engineers,  Relating  to  Remco 
Redwood   Pipe." 

BUFFERS  AND  GRINDERS.  —  The 
Valley  Electric  Company,  31.i7  South  Kings- 
highway,  St.  Louis,  lias  just  completed  de- 
velopment on  a  complete  line  of  portable 
electric  buffers  and  grinders.  A  circulai- 
describing   these    gives   net    trade   prices. 

DIESEL  ENGINES.— Bulletin  10-D  de- 
scribes the  "Diesel  System  High-Econom>' 
Oil  Engines"  of  the  Lombard  Governor 
Company,  Ashland,  Mass. 

MARINE  GENER.\TOR  SET. — The  West- 
inghouse  Electric  and  Manufacturing  Com- 
pany, East  Pittsburgli,  Pa.,  has  placoil  on 
the  market  a  Westinghouse  -  Sturtevant 
marine  lighting  .set. 

TESTING  SET. — The  Thompson-Lever- 
ing Company,  Philadelphia,  is  distributing 
a  circular  covei'ing  the  new  T-2002  "Peer-, 
less"  switch-dial  decade  test  set  which  it 
has  recently  placed  on   the   market. 

WIRING  DEVICES. — Pass  &  Seymour, 
Inc.,  Solvay  Station,  Syracuse,  N.  Y.,  has 
issued  catalog  No.  26,  1921.  covering  its 
electric  wiring  devices.  The  book  contains 
160  pages  and  gives  illustrations,  list  prices, 
schedule  classifications,  etc.,  of  its  products. 

DAYLIGHT  UNIT. — The  Benjamin  Elec- 
tric Manufacturing  Company,  Chicago,  has 
recently  developed  a  "Dalite"  unit  for  in- 
dustrial lighting  purposes. 

THREADED  FIXTURES.  —  The  Benja- 
min Electric  Manufacturing  Company,  Chi- 
cago, has  recently  placed  on  the  market  its 
type  RR  threaded  fixtures  for  heavy-duty 
service.  The  units  are  particularly  adapted 
for  use  in  railroad  shops  and  yards  and 
large  industrial  plants. 


New  Incorporations 


THE  JOHN  JERGENSEN  COMPANY, 
New  York,  N.  Y.,  has  been  incorporated  by 
John  Jergensen,  M.  F.  Sticht  and  H.  A. 
Kapit.  The  company  is  capitalized  at 
$50,000  and  proposes  to  manufacture  elec- 
trical appliances  and  equipment.  Sapinsky 
&  Amster,  276  Fifth  Avenue,  represent  the 
company. 

THE  AQUA  EI,ECTRIC  HEATER  COM- 
PANY, New  York,  N.  Y.,  has  filed  notice 
of  organization  under  tlie  laws  of  Connec- 
ticut with  a  capital  stock  of  $200,000  to 
manufacture  electric  heaters,  etc.  The 
company  is  represented  by  H.  Bobker,  250 
West  Fifty-fourth  Street,  New  York  City. 

THE  THOMAS  BROWN  COMP..VNY, 
Hoboken,  N.  J.,  has  been  incorporated  by 
E.  Lambert.  Byron  Abrahams  and  Thomas 
Brown,  1618  Willow  Avenue.  Tlic  com- 
pany is  capitalized  at  $45,000  and  proposes 
to  manufacture  electrical  appliances  and 
equipment. 

THE  DAWN  MANUFACTURING  COM- 
PANY, Bridgeport,  Conn,,  tn^  h'l  ii  incor- 
porated by  J.  A.  Dickerniiri  <;  1.  Kis  and 
H.  V.  Leckis,  93  Oaklaii.l  i  i  i^  it  ford. 
Conn.  The  company  is  cuim  ili  ..  li  ii  .>..0,000 
and  proposes  to  manufactim-  il.  i  ii  i.  al  ap- 
pliances and   equipment. 

THE  DETROIT  (MICH.)  WASHING 
MACHINE  CORPOR.'VTION  has  been  incor- 
porated with  a  capital  of  $500,000  to  manu- 
facture electrically  operated  dishwashing 
machines,  parts,  etc.  The  incorporators  are 
Anthony  B.  Eggert.  A.  and  Roy  J.  Corrigan, 
58  Glendale  .\venue,   Uetroit 

THE  LAMPSON  L.AMP  COMPANY,  705 
Bloomficld  Street.  Hoboken,  N.  J.,  has  been 
incorporated  bv  Robert  Moore.  E.  A.  Barn- 
hart.  Mount  Tabor.  N.  J.,  and  .lohn  Lion, 
271  Stratford  Road,  Brooklyn.  N.  Y.  They 
propose  to  manufacture  -and  deal  in  elec- 
trical supplies. 


Record  of 

Electrical 

Pateats 

Notes  on  United  States  Patents 


(Issued  June   7,    1921) 

1,381,073.  CohfDUlT-END  Protector;  Fred- 
erick I.  Jolinson,  Warren,  R.  I.  App.  filed 
Oct.  16,  1917.     Weather  cap. 

1,381,077.  AUTOMATIC  Starting  Apparatus 
FOR  Metal-Vapor  Rectifiers  ;  Bela  Beno 
Schafer,  Baden,  Switzerland.  App.  filed 
July  14,  1920.     Large  output. 

1,381,081.  Device  for  Use  in  Disinfecting 
Telephone  Instruments  ;  Robert  Cooper, 
London,  England.  App.  filed  Nov.  16, 
1920. 

1,381,086.  Apparatus  for  Protecting  the 
Field  Structure  and  Windings  of  Dyna- 
mo-Electric Machines  ;  William  F.  Daw- 
son,   Lynn,    Mass.       App.    filed    June    16, 

1919.  Against  surges,  etc. 

1,381,089.  Radio  Receiving  System  :  Harold 
H.  Beverage.  Schenectady,  N.  Y.  App. 
filed  April  10,  1920.  Improved  arrange- 
ment   of    antenna. 

1,381.093.  Rheostat;  Chester  H.  Teegar- 
den,  Washington,  D.  C.    App.  filed  Oct.  18. 

1918.  Potentionmeter  for  use  in  tel- 
egraphy. 

(Issued  June  14,  1921) 
15,125   (reissue).     Elevator:  David  L.  Lln- 
quist,  Yonkers,  N.   Y.      App.  filed  Oct.  30. 

1920.  Electrically  controlled. 
1,381,138.      Electric    Motor    for    Talking 

Machi.nes  :  James  T.  .Sibley,  Newark, 
N.  J.  App.  filed  June  19,  1917.  Low 
speed. 

1.381,163.  Motor-Control  Systbm  ;  Addi- 
son E.  Boggs,  Pittsburgh,  Pa.  App.  filed 
May  6,  1915.  For  cranes,  hoists  and  sim- 
ilar machines. 

1,381.189.  Electric  Insulator;  Emil  Hae- 
fely,  Basel,  Switzerland.  App.  filed  Dec. 
22,  1919. 

1.381.194.  Dilator;  John  G.  Homan,  Steu- 
benville,  Ohio.  App.  filed  Jan.  17,  1920. 
Electrically   heated. 

1.381.195.  Telephone  System  ;  Harry  H. 
Ide,   La   Grange,   HI.      App.   filed   May  15, 

1919.  Automatic. 

1,381,243.      Electric    Coffee    and    Peanut 

Roaster;   Mark  T.  Seymour,  Stowe,  N.  Y. 

App.  filed  June  5,  1920. 
1,381,277.      Control    System  ;    Andrew    H. 

Candee,   Pittsburgh,    Pa.      App.    filed  Aug. 

7,  1916.     For  electric   vehicles. 

1.381.282.  Heating  Apparatus;  Warren  F. 
Clark,  Cleveland,  Ohio.  App.  filed  April 
24,    1919.      Water  heater. 

1.381.283.  Electrical  Regulating  Sys- 
tem :  Almon  W.  Coplej-,  Wilkinsburg,  Pa. 
App.  filed  Jan.  14.  1918.  Synchronous 
condenser  in  power  house. 

1,381,289.  Spring-Tension  Means  for 
Brush  Holders  ;  John  S.  Dean,  Edge- 
wood  Park,  Pa.  App.  filed  Sept.  17, 
1920. 

1,381,298.  Electric  Battery  :  Edwin  R. 
Gill,  Yonkeis,  N.  Y.  App.  filed  Nov.  26, 
1919.     Has  filling  and  overflow  openings. 

1.381.302.  Electrical  Sy.stem  :  Albert  L. 
Harvey  and  George  W.  Huey,  Wilkins- 
burg, Pa.  App.  filed  March  8,  1917. 
Motor  control. 

1.381.303.  Phase-Convertino  Systek  : 
Rudolf  E.  Hellmund,  Swissvale,  Pa.  App. 
filed  July  5,  1917.  Single-phase  alter- 
nating-current transformed  into  poly- 
phase. 

1,381,324.  Inverted  Rectifier;  Friedrich 
W.  Meyer.  Pittsburgh.  P;j.  App.  filed 
June  20,  1914.  For  transforming  direct 
into  alternating  current. 

1,381. SRfl.  Ter.minal  for  Electrolytic 
Condensers  ;  Joseph  Slepian,  Pittsburgh. 
Pa.  App.  filed  Jan.  S,  1919.  No  corro- 
sion. 

l,!!Sl,3G7.  Synchrorotor  ;  Edward  G. 
Tliomas.  Springfield.  111.  App.  filed  June 
12,  191S.  Shaft  made  synchronous  with 
movements  of  another  device. 

1,881.368.  Busy-Rack  Circuits:  John  F. 
Tooniey,  New  York.  N.  T.  ApD.  flled 
April   1,   1919.      Telephone. 


1,381,387.  Process  op  Manufacturing 
Battery  Plates  ;  Kenneth  Wright,  Flint. 
Mich.     App.  flled  July  10,  1920. 

1,381.396.  Pilot-Directi.vc  Instrument 
and  Bomb-Dropping  .Sight  for  Air- 
craft: ,\Mhur  H.  Uoettcher,  Chicago,  IlL 
App.  flled  Nov.    18,   1918. 

1,381.431.  Machine-Switchi.nc  Telephone 
System  ;  Lipa  Polinkowsky,  Hyde  Park, 
Ijondon,    England.       App.    flled    Aug.     27, 

1918.  Toll  service. 

1,381.443.  Connector  for  Batteries;  Wil- 
liam Woessner,  St.  Louis,  Mo.  App.  filed 
Jan.  26,  1920.  For  various  sizes  of  ter- 
minal tips. 

1,381,451.  Switching  System;  Leslie  E. 
Coon,  Chatham,  N.  J.  App.  filed  June 
24,   1910.      Selective  signaling  device. 

1,381,4  56.  Automatic  Tblepho.ve-Exchange 
System  ;  Gerald  Deakin,  London,  Eng- 
land. App.  filed  April  11.  1919.  Full- 
automatic  and  semi-automatic. 

1,381,460.  Magnet  Core;  Jonathan  W. 
Harris,  Montclair.  N.  J.  .\pp.  flled  Dec. 
31,  1919.  Finely  divided  m.agnetic  ma- 
terial. 

1,381.470.  Telephone  Muffler;  Mary  E. 
Kelleher,  Rutland,  Vt.  App.  flled  Oct.  26, 
1920.     Megaphone  mouthpiece. 

1,381,474.  Photo-Elecj-ric  Cell  Method 
OP  and  Mea.ns  for  Maki.ng  the  Same  ; 
Jakob  Kunz,  Urbana,  111.  App.  flled  Aug. 
24,  1918.  Alkali  metal  as  sensitive  ele- 
ment. 

1,381,480.  Telephone  System;  Alben  E. 
Lundell,  New  York,  N.  Y.  App.  flled  Feb. 
17,  1917.  Devices  indicating  class  of 
service. 

1,381.483.  Telephon'e-Exchance  System: 
Harry  W.  McDougall.  East  Orange,  N.  J. 
App.  filed  Sept.  25.  1917.  Ringing  cur- 
rent av.tomatically  applied. 

1,381,500.  Electric  Wax  Heater;  Russell 
F.  Reader.  East  St.  Louis,  111.  App.  flled 
Sept.  15,  1919.     For  sealing  package^. 

1,381,5^5.  Dynamo-Electric  Machine: 
Hen.y  K.  Sandell,  Chicago,  111.  App.  flled 
Aug.  8,  1917.  Poles  not  symmetrically 
spaced. 

1,381,514.  Electromag-netic  Step-bt-Step 
Mecha.nism  ;  Charles  P.  Soper,  Maple- 
wood,  N.  J.     App.  flled  Sept.  29,  1919. 

1,381.521.  Cell  Diaphragm  for  X-Ray 
Apparatus  :  Sinclair  Tousey,  Westhamp- 
ton    Beach,    N.    Y.      App.    flled    April    23. 

1919.  Means  for  excluding  v'iffused  rays 
from   photographic   plate. 

1.381.529.  Overshot  Fishing  Tool.;  George 
Whitmer,    Brea,    Cal.      App.    flled   Jan.    2, 

1920.  For  removal  of  parts   of  well  ap- 
paratus. 

1.381.530.  Telephone-Exchanoe  System; 
Samuel  B.  Williams.  Jr..  Brooklyn,  N.  Y. 
App.  flled  May  16,  1919.      Automatic. 

1,381,545.  Repeater-Controllino  System 
FOR  FoiR-WiRE  Telephone  Circuits: 
Charles  S.  Demarest,  Brooklyn.  N.  T. 
App.  flled  Sept.   16.  1919. 

1,381.367.  Method  of  Manufacturing 
Electric  Coils  :  Ernst  W.  Kuttner,  Ber- 
lin. Germany.  App.  flled  June  30,  1917. 
Insulating  method. 

1.381.579.  Electric  A'r  Heater;  Raymond 
H.  Minns.  Bedford  Hills,  N.  T.  App.  flled 
Aug.  23,  1918.     Portable  type. 

1.381.580.  Electric  Control  t'YSTEM  : 
Benjamin  M.  Mooers,  San  Francisco,  Cal. 
App.  filed  June  9,  1917.  Opens  circuit 
on  high  temperatures. 

1.381.581.  Electric  Circuit-Protecting  Ap- 
paratus :  Benjamin  M.  Mooers,  San 
Francisco,  Cal.  App.  flled  .March  1,  1918. 
Overload  and  low-voltage  prote<nion. 

1,381.608.     Battery  Jar  :   Oscar  Wittmann, 

Lincoln,   Neb.      App.    flled    .\pril    13,   1920. 

Elastic   rubber  with   cloth   embedded. 
1,381,626.     Process  of  an-d  .Vppar.^tus  for 

Producing     Radio-Freque.ncy     Current; 

Leonard    F.    Fuller,    San    Francisco,    Cal. 

App    flled    Jan.    19,    1918.      Obviates    use 

of  spark. 
1,381.64".     Process  op  and  Apparatus  for 

Electric    .\rc    Welding:    Rov    C.    Knoll. 

Milwaukee.     Wis.       .-Vpp.     flled     April    17. 

1920.     Continuous  welding. 
1,381.692.       DtmcE    for    Receiving    R.\dio- 

Telegrapiiic      and      Radio  -  Telephonic 

Sio.nals  ;    Cesare  Bardeloni.    Rome,    Italy. 

App.    flled    April    12,    1919.       lonized-gas 

receivers. 
1,381.695.       Porcelain-Titbe-BeadincI   JM\- 

CHiNE ;  Thomas  W.   Beattv.  Carev.  Ohio. 

App.    filed    Dec.    20,    1920.      For    forming 

heads  or  shoulders. 
1,381,703.     Telephone  System  :  Bertram  S. 

Cohen,  Twickenham,  England.     App.  flled 

Dec.      31.     1919.       Communication     main- 
tained when  one  lead  is  broken. 
1,381,770.        Terminal      Ground      Clamp; 

Wheeler   H.    Vibber,   New   London,   Conn. 

App.  filed  .\ug.  9.  1920. 
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New  England  States 

LEWISTOX.  ME. — A.  R.  Gould  and  asso- 
ciates have  plans  under  way  for  the  con- 
struction of  an  electric  railway  line  extend- 
ing through  the  northern  part  of  Maine 
from  a  point  connecting  with  the  line  of  the 
\roostock  Vallev  Railway.  Washburn,  to 
Frontier  Lake,  Quebec,  a  distance  of  about 
110  miles. 

Middle  Atlantic  States 

BROOKLYN'.  X.  T. — Bids  will  be  received 
bv  Edward  Riegelmann.  president  of  the 
Borough  of  Brooklyn.  Room  21.  Borough 
Hall,  until  July  6.  for  furnishing  all  labor 
and  material  required  for  equippmg  the 
exterior  of  Brooklyn  Borough  Hall  tower 
with  flood-lighting.  Blanks  and  further  in- 
formation mav  be  obtained  at  the  Bureau 
of  Public  Buildings  and  Offices,  Room  1103, 
50   Court  Street. 

MOt'NT  VERNON.  N.  T. — The  Willow 
Brook  Dairy  Company.  5  South  Fulton 
Avenue,  it  is  reported,  is  receiving  bids  for 
the  construction  of  a  one-  and  two-story 
dairy  plant  including  a  power  plant,  stable 
and  garage.  The  cost  is  estimated  at 
$250,000.  The  McCormick  Company.  Cen- 
tury Building.  Pittsburgh,  Pa.,  is  architect 
and  engineer. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
bv  the  Bureau  of  Yards  and  Docks.  N^vy 
Department.  Washington.  D.  C.  until  July 
6  for  the  provision  and  installation  of  a  fire 
alarm  and  watchman's  signal  system  for 
building  No.  5.  Navy  Yard.  New  York  City. 
Drawing  and  specification  4  4  70  may  be  ob- 
tained on  application  to  the  Bureau,  or  the 
commandant.  Navy  Yard.  New  Y'ork  City, 
upon  a  deposit  of  a  check  or  postal  money 
order  for  $10,  payable  to  C.  W.  Parks,  chief 
of  bureau. 

NEW  YORK.  N.  Y. — Plans  have  been 
filed  by  the  New  York  Edison  Company 
for  the"  construction  of  a  one-story  power 
house.  24  ft.  x  60  ft.,  at  38  Bowery,  to  cost, 
including  machinery,  about  $130,000. 

ROXBURY.  N.  Y. — Application  has  been 
made  by  the  Roxbury  Light  &  Power  Com- 
pany to  the  Public  Service  Commission  for 
authority  to  erect  an  electric  transmission 
line  in  the  vicinity  of  Grand  Gorge  station 
with  connecting  distributing  system  at  Rox- 
bury.    Arthur  F.  Bouton  is  president, 

SOLVAY.  N.  T. — The  New  York  Central 
Railroad  Company.  Grand  Central  Terminal. 
New  York  City,  is  considering  the  erection 
of  a  new  power  house  in  connection  "with 
other  work  at  its  locomotive  repair  plant 
in  Solvay.  George  ■«".  Kittredge,  company 
address,  is  engineer. 

READING,  PA. — Bids  will  be  received 
by  tlie  City  Council,  in  care  of  Charles 
Mark*,  city  clerk.  Reading,  until  July  13, 
for  furnishing  three  250-hp.  water-tube 
boilers,  two  160-hp.  water-tube  boilers  and 
reconstructing  four  existing  boilers :  three 
250-hp.  automatic  chain-grate  stokers,  si.x 
160-hp.  autamatic  chain-grate  stokers,  one 
750-hp.  feed-water  heater,  one  800-g.p.h. 
water  purifier  with  alternate  proposition 
on  one  2.400-g.p.h.  unit,  two  11.200-cmf. 
fans  and  engines  with  alternate  proposition 
on  three  5,625-cfm.  units,  one  radial  brick 
chimney,  coal  and  ash-handling  equipment 
and  one  15-m.g.  turbo-centrifugal  pump, 
condenser  and  auxiliaries.  Plans,  speci- 
fications and  bidding  blanks  may  be  ob- 
tained at  the  office  of  Louis  T.  Klauder. 
consulting  engineer.  Pennsylvania  Buildine. 
Philadelphia,  or  at  the  office  of  the  chief 
engineer.  Bureau  of  AVater.  Reading,  upon 
a  deposit  of  $3. 

SHIPPENSBURG.  PA.— The  Chambers- 
burg  &  Shippensburg  Electric  Railway 
Company  plans  to  extend  its  system  to  the 
line  of  the  Western  Maryland  Railway 
Company. 

I'NION  BRIDGE,  MD. — Application  has 
been  made  by  the  Union  Bridge  Electric 
Company  to  the  Public  .Service  Commission 
to  Issue  $10,000  in  bonds  for  improvements, 
etc. 

TAEGER.  W.  VA. — T.  P.  Lamp  is  con- 
sidering the  installation  of  an  electric  light- 
ing system  in  lacger. 

UNION,  W.  VA. — The  Union-Fort  Spring 
I'ower  Company,  recently  incorporated  witli 
a  capital  of  $30,000.  plans  to  erect  an  elec- 
tric transmission  line  to  Fort  Spring,  a 
(ll.itance  of   11   miles. 

FRANKLIN,  VA. — Improvements  to  the 
municipal  light  and  water  system  to  cost 
about  $116,000   are   under  consideration. 

NORFOLK.  VA.  —  The  United  States 
Shipping  Board,  Washington,  D.  C,  Is  con- 
sidering the  construction  of  an  electric 
pow>  r  plant  to  be   used   In    connection   with 
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Southern  States 


a  new  fuel-oil  storage  plant.  The  plans 
provide  for  an  electrically  operated  pump- 
ing plant. 

North  Central  States 

BATTLE  CREEK,  MICH.  —  The  Board 
of  Education  is  considering  the  construc- 
tion of  a  vocational  and  manual  training 
school,  including  a  machine  shop,  forge 
shop,  metal-working  and  other  mechanical 
departments  to  cost  about  $400,000.  The 
plans  also  provide  for  a  power  plant.  John 
D.  Chubb.  106  North  Dearborn  Street.  Chi- 
cago. III.,  is  architect.  L.  H.  Sabin  is  presi- 
dent of  the  board. 

WELLS.  MICH.  —  The  Delta  Chemical 
Companj'  plans  to  i*ebuild  its  power  house 
rfcentlv"  damaged  by  fire  with  a  loss  of 
about  $40,000. 

CLEVELAND.  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  Commissioner  of 
Purchases  and  Supplies.  Room  219.  City 
Hall,  Cleveland,  until  July  8,  for  providing 
and  installing  power  house,  kitchen  and 
miscellaneous  equipment  in  the  city  hos- 
pital on   Scranton   Road. 

CLEVELAND,  OHIO. — The  City  Coun- 
cil has  adopted  a  resolution  requesting  the 
director  of  public  utilities  to  submit  esti- 
mate of  the  cost  of  the  installation  of  an 
ornamental  lighting  system  on  St.  Clair  Ave- 
nue from  East  Boulevard  to  East  125th  St. 

CLEVELAND.  OHIO. — The  City  Council 
has  passed  an  emergency  measure,  an  ordi- 
nance authorizing  the  director  of  public 
utilities  to  expend  a  sum  not  to  exceed 
$17,500  for  the  purpose  of  furnishing  neces- 
sary converters,  transformers  and  other 
equipment  for  supplying  the  Euclid  and 
East  105th  Properties  Company  with  elec- 
trical energj-. 

DAYTON,  OHIO.  —  The  erection  of  a 
power  and  heating  plant  for  the  Bonebrake 
Theological  Seminary  of  the  United  Bre- 
thern  Church  is  under  consideration.  The 
cost  is  estimated  at  about  $60,000.  A.  A. 
Maysilles.  county  superintendent  of  schools, 
is  secretary  of  the  board  of  directors. 

LOUISVILLE.  KY. — Arrangements  hare 
been  made  whereby  the  Kentucky  Utilities 
Company,  under  a  ten-year  contract,  will 
take  over  the  power  plants  of  the  St. 
Bernard  Coal  Company.  Earlington.  and 
the  W.  G.  Duncan  Coal  Company.  Green- 
ville. The  utilities  company  proposes  to 
erect  about  150  miles  of  transmission  line 
to  furnish  electricity  to  a  large  number  of 
towns.  The  cost  is  estimated  at  about 
$500,00      L.  B.  Herrington  is  vice-president. 

ROSEDALE,  IND.  —  The  Carbon  Hill 
Ciial  Company,  Terre  Haute,  is  considering 
additions  to  its  properties  at  Rosedale.  in- 
1  lulling  the  construction  of  a  new  machine 
shop,  forge  works,  steel  tippple  and  power 
plant   for  general   operations. 

CAIRO.  ILL. — Bids  will  be  received  at 
the  office  of  the  supervising  architect. 
Treasury  Department.  Washington.  D.  C, 
until  July  7  for  conduit  and  wiring  changes, 
lighting  fixtures,  etc.,  in  the  United  States 
Post  Office  and  custom   house  at  Cairo,  111. 

DANVILLE.  ILL. — Plans  for  the  installa- 
tion of  an  ornamental  lighting  system  in 
the  business  district  are  under  considera- 
tion. The  cost  is  estimated  at  about  $34,023. 

ROSCOE,  ILL.  —  The  Roscoe  Electric 
Company,  it  is  reported.  Is  considering  ex- 
tensions to  its  system  to  serve  Harlem  and 
vicinity.  Stuart  Ralston  is  general  manager. 

KANSAS  CITY.  MO.— The  City  Council 
has  approved  a  contract  with  the  Kansas 
city  I'ower  &  Light  Company  providing 
for  lighting  the  streets  exclusively  by  elec- 
tricity. The  larger  portion  of  the  lamps 
will  be  erected  on  ornamental  poles. 

SNYDER.  NEB. — Bonds  to  the  amount 
of  $18,300  have  b'l'n  voted  for  an  electric 
tran.smis.vion  line  and  distribution  system. 
Electrical  energy  will  be  transmitted  from 
Srribner. 


WILLISTON.  S.  C. — Bonds  to  the 
amount  of  $30,000  have  been  voted  for  elec- 
tri  clight  and  water  systems  in  Williston. 
W.  E.  Protho  is  commissioner  of  public 
works. 

AJIERICUS.  GA. — The  Americus  Light- 
ing Company  plans  to  build  an  electric 
plant.  117  ft.  X  43  ft.  X  33  ft.,  to  cost  about 
$33,000.  The  plans  also  provide  for  the 
installation  of  turbines,  a  400-hp.  boiler, 
etc.  The  total  cost  is  estimated  at  $185,000. 
R.  P.   Ewing  is  superintendent. 

ST.  PETERSBURG.  FLA.— The  installa- 
tion of  a  4.000-kw.  steam  turbine  at  the 
local  lighting  plant  to  increase  the  capacity 
to  7.000  kw.  is  under  consideration.  Im- 
provements to  the  distribution  system  are 
also    planned. 

FAIRFIELD,  TEX.  —  Steps  have  been 
taken  by  the  Fairfield  Business  League  to 
secure  the  installation  of  electric  lamps  in 
Fairfield. 


Pacific  and  Mountain  States 

CENTR.\LIA.  WASH. — The  City  Com- 
mission has  authorized  the  erection  of  a 
plant  and  office  building  at  Pearl  and  Maple 
Streets  to  cost  about  $75,000  for  the  Munic- 
ipal   Light    Department 

EA'ERETT.  WASH.— The  City  Commis- 
sion has  authorized  Louis  Lesh.  city  clerk, 
to  file  with  the  state  an  application  for 
permission  to  flood  the  shore  land  of  Lake 
Champlain  in  connection  with  plans  for 
a  hydro-electric  plant.  The  plans  provide 
for  Lake  Champlain  as  a  storage  reservoir 
for  the  proposed  power  plant  and  the  city 
water  supply. 

PUGET  SOUND.  WASH.— Bids  will  be 
received  by  the  Bureau  of  Yards  and  Docks. 
Navy  Department.  Washington.  D.  C  until 
July  6  for  construction  of  addition  to  fire- 
alarm  system  at  Puget  Sound  Navy  Yard. 
Plans  may  be  obtained  upon  a  deposit  of 
$10.     Specification  4440. 

FILLMORE.  CAL.— The  Sespe  Light  & 
Power  Company  has  started  work  on  the 
construction  of  a  power  house.  6  miles  from 
Fillmore,  which  is  to  be  the  first  of  a  series 
of  six  dams  and  power  houses  planned  for 
the  first  unit  of  its  power  and  irrigation 
project.  The  second  unit  will  consist  of  five 
dams  and  power  plants.  John  S.  Eastwood 
is  consulting  engineer  and  E.  W.  Case  is 
chief  enginee 

LOS  ANGELES.  C.\L. — A  movement  has 
been  started  by  property  owners  on  AVash- 
ington  Street  for  the  installation  of  elec- 
troliers   from    Main    to   Verr 


■mLLIAMS.  CAL. — The  Pacific  Gas  & 
Electric  Company  plans  to  expend  approx- 
imately $30,000  for  rebuilding  its  trans- 
mission lines  and  installing  new  poles  in 
Williams. 

IDAHO  FALLS.  IDAHO.— The  Shelley 
Light  &  Power  Company  has  been  granted 
a  franchise  to  erect  and  maintain  electric 
transmission    lines    in   Bonneville    County. 

DENA'ER.  COL. — Negotiations  are  under 
way  between  the  city  and  county  of  Denver 
and  the  Jefferson  County  Power  ^  '-isi>t 
Company.  Golden,  for  lighting  the  Williams 
Highway  from  the  city  limits  of  Golden  to 
the  summit  of  Lookout  Mountain,  eovring 
a  distance  of  about  5  miles.  The  proposed 
system  would  require  150  series  lamps  of 
600  cp.  mounted  on  20-ft.  posts. 


Canada 

CAMROSE.  .\LTA. — Improvements  to  the 
municipal  power  plant  to  cost  about  $20,000 
■are  under  consideration.  New  equipment 
will  be  Installed. 

GALT.  ONT. — The  Ontario  Hyd-o-Elec- 
tric  Power  Commission  has  authorized  thfe 
erection  of  a  hydro-electric  line  to  Port 
Dover. 

KINGSTON.  ONT. — Work  will  b"  started 
at  once,  it  is  understood,  on  the  construc- 
tion of  a  heating  plant  to  be  used  in  connec- 
tion with  the  Queen's  University.  The  power 
house  will  be  connected  with  the  hospital 
and  university  by  means  of  a  large  tunnel. 

LONDON.  ONT.  —  The  Hydro-Electric 
Power  Commission  jilans  to  erect  an  elec- 
tric line  from  the  Qucenston  plant  to  trans- 
mit   60,000   hp.    to   the    border   and    vicinity. 

WINDSOR.  ONT. — The  City  Council  has 
authorized  the  expenditure  of  $900,000  for 
improvements  to  th^'  strct-railwiiy  system 
in  Windsor  which  is  operated  by  the  Hydro- 
Electric   Power  Commission   of  Ontario. 
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Alabama  Light  and  TRACTiohf  Associa- 
tion' Secretary-treasurer,  J.  P.  Ross,  Bir- 
miriBham   Railway,  Light  &   Tower   Co. 

AMERICAN       ASSOCIATION       OF      ENGINEERS. 

Secretary,  C.  E.  Drayer,  63  East  Adams 
St..   Clllcago,    111. 

AMERICAN  Electric  Railway  Associa- 
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mittee. Secretary,  P.  G.  -\snew,  29  W. 
39th  St.,  New  York  City. 

American  Institute  of  Consulting  En- 
gineers. Inc.  Secretary,  F.  A.  Molitor,  35 
Nassau  St.,  New  York  City. 

AMERICAN  Institute  op  Electrical  En- 
GiNEER.s  Sccretrirv  F.  L.  Hutohmson.  33 
We-i't  39th  St..  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country. 

AMERICAN  Physical  Society  Secretary. 
Dayton  C.  Miller.  Case  School  of  Applied 
Science.  Cleveland.  Ohio. 

AMERICAN  Society  for  Testing  Mate- 
rials Secretarv-treasurer.  C.  L.  Warwick. 
1315  Spruce  St..  l>hiladelphia.   Pa. 

AMERICAN  Welding  Society.  Secretary, 
H  C.  Forbes,  29  W.  39th  St..  New  Tork 
City. 

Arkansas  Utilities  Association.  Sec- 
retary,    S.     E.     Dillon,     Hot     Springs,     Ark 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary,  C.  B. 
Dustin,   30   East   42d   St.,   New    Y'ork    City. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  Preston  S.  Millar, 
Electrical  Testing  Laboratories,  New   York. 

association  of  Iron  and  Steel  Elec- 
trical E.ngineers.  Secretary.  John  F. 
Kelly.  Empire  Building-,  Pittsburgh.  Pa. 
An.i'ual   convention,   Chicago,   HI.,   Sept.    19- 
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Association  op  Municipal  Electrical 
Utilities  of  Ontario.  Secretary.  S.  R.  A. 
Clement  190   University  Ave.,   Toronto. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer.  Joseph  A. 
Andreucetti,  Chicago  &  Northwestern  Rail- 
way,   Chicago,    111. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tarv-treasurer.  Capt.  W.  J.  Conway,  406 
Yorkshire  Building,   Vancouver,   B.   C. 

Canadian  Electrical  Association,  affili- 
ated with  N.  E.  L.  a.  Secretary-treasurer, 
Eugene  Vinet.  Shawinigan  Water  &  Power 
Co.,  Montreal.   Canada. 

Colorado  Electric  Light.  Power  and 
Railway  Association.  Secretary-treasurer. 
U.  B.  W.  Baker,   Denver,  Col. 

Conference  Club.  Secretary.  Sullivan 
W.  Jones.  19  West  44th  St..  New  York  City. 

Commercial  Section.  N.  E.  L.  A.  Secre- 
tary, R.    H.   Tillman,   Baltimore,   Md. 

Eastern  New  York  SprTinN.  ,\'.  E.  L.  A. 
Secretarv  J.  I..  H  mphill.  General  Electric 
Co.,  Schenectady,    N.    Y. 

Electric  Hoist  Manufacturer.s'  Asso- 
ciation. Secretary-treasurer.  E.  Donald 
ToUes,  52  Broadway,  New  York  City. 

Electbic  Furnace  Association.  Socre- 
retary.  Dr.  C.  G.  Schlucderbers.  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh,   Pa. 

Electrical  Manttfacturers'  Cmtb.  Sec- 
retary, F.  L.  Bishop,  Hartford  Faience  Co.. 
Hartford,  Conn. 

Electrical  Manitfactitrers'  Council. 
Executive  secretarv.  Frederic  Nicholas,  522 
5th  Ave.,  New  York  City. 

Electrical  Safety  Cottncil.  Secretarv. 
Dana  Pierce,  25  City  H.tI!  Place,  New 
York    City. 

Electrical  Sttpply  .Torber,";'  .\ssoctATioN. 
General  secretary,  Pr.anklin  Overbaugh,  411 
South  Clinton  St..  Chicago,  111. 

Electrical  Supply  .Tobbers'  Associa- 
tion. Atlantic  Division*.  Secretnrv,  E. 
Donald  Tolles,  52  Broadway.  New  York 
City. 

Electrical  Si'pply  .Tobbers'  .\sso''iation. 
Pacific  Coast  Division.  Secretarv  Albert 
H.  Elliot,  502  Flatiron  Building,  San  Fran- 
cisco. Cal. 

Electrical  Trade  .\ssociatton  of  Can- 
ada. Secretary.  William  R.  Stavely.  Royal 
Insurance  Building.    Montreil.   Canada 


Electric  Power  Club.  Secretary.  C.  H. 
Roth,    1410    West    Adams    St.,    Chicago,    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building.  New 
Y'ork   City. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville,  Fla. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather,  Spring- 
Held,  111. 

Illuminating  Engineering  Society. 
General  secretary.  Clarence  L.  Law.  Sec- 
tions in  New  Y'ork.  Philadelphia.  Pitts- 
burgli.  Cleveland,  Chicago  and  Boston.  An- 
nual convention,  Rochester,  N.  Y.,  Sept. 
26-29. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas   Donohue,  Lafayette,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretarv,  Homer  Kunz,  Toledo 
Railways   &   Light   Co.,   Toledo,   Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New  York,  New  York. 

Internatio.nal  Association  op  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,    Tex. 

International  Electrotechnical  Com- 
Missio.v  (international  body  repn-.-^.-nling 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria 
St.,  Westminster,  London.  S.  W.,  England. 


Jovian  Order.  Jupiter  (president), 
Arthur  J.   Binz.  Houston,  Tex. 

ICansas  Public  Service  Association. 
Secretary-treasurer.  W.  W.  Austin.  Cotton- 
wood  Falls,    Kan. 

Michigan  Section.  N.  E.  L.  A.  Secre- 
tary.   Herbert    Silvester,    Ann    Arbor,    Mich. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A.  Secretary,  E.  S. 
Myers.  Vicksburg.   ^liss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-trLa.surer.  F.  D.  Beardslee, 
315  N.  12th  SL.  St.  Louis,  Mo. 

NATION.A.L  Association  of  Electrical 
Contractors  and  Dealers.  Secretarv,  W. 
H.  Morton.  110  West  40th  St..  New  York 
City.  N.  Y.  State  associations  in  Alabama, 
Arkansas.  Connerticut.  Georgia,  Kansas, 
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richter,    8410    Lake    Ave.,    Cleveland,    Ohio. 

Natio.nal  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.  Smith,  Northeastern  College,  Boston. 
Mass. 

National  Association  op  Railway  and 
Utility  Commissioners.  Secretary.  James 
B.  Walker.  Public  Service  Commission  of 
the  State  of  New  York. 

National  Electric  Light  Association. 
Executive  manager.  M.  H.  Aylesworth.  29 
West  39th  St..  New  York  City. 

National  Electrical  Credit  Associa- 
Tio.v.  Secretary.  Frederic  P.  Vose.  1350 
Marquette  Building.  Chicago.  111. 

National  Fire  Protection  .Association. 
Secretary  of  electrical  committee.  Ralph 
Sweetland.     141     Milk     St.,     Boston,     Mass. 

Nebraska  Section.  N.  E.  L.  A.  Secre- 
tary-treasurer. B.  H.  Conlee.  Nebraska  Gas 
&   Electric   Co..   Beatrice.   Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretarv.  Alton  F.  Tupp°r.  15 
State   St..   Boston.    Mass. 


New  England  Geographic  Division, 
N.  K  L.  A.  Secretary.  Miss  O.  A.  Bursiel. 
149  Tremont  St..  Bo.^^lon.  Mas.s.  .\nnual 
meeting.   New   London,    Conn.,  Sept.    6-9. 

New  Mexico  Electrical  Associatio.n. 
Secretary-treasurer,  Charles  B.  Twogood. 
Albuquerque,  N.  M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  W.  J.  Kreger,  47  W.  34th 
St..  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St.. 
New  York  City. 

North  Central  Geographic  Division, 
N.  E.  L.  A.  Secretary,  H.  E.  Young,  Min- 
neapolis   General    Electric  Co.,    .Minneapolis. 

Northwest  Geographic  Division,  N.  E. 
L.  A.  Secretary,  L.  A.  Lewis,  Washington 
Water  Power  Co.,   Spokane,  Wash. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill.  Greenville.  Ohio.  An- 
nual   convention.    Cedar    Point,    Ohio,  July 

12-15. 

Ohio  Society  of  Mechanical,  Elec- 
trical ANT)  Steam  Engi.veers.  Secretary. 
Prof.  F.  E.  Sanborn,  Ohio  State  University. 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary. H.  .\.  Lane.  611  State  National 
Bank  Building.  Oklahoma  City. 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary.  S.  H.  Taylor,  Elec- 
tric Railway  &  Manufacturers'  Supply  Co., 
San   Francisco,   Cal. 

Pennsylvania  Electric  Association, 
State  Section  N.  R.  L.  A,  Secretarv,  H.  M. 
Stine,   211   Locust  St.,  Harrisburg,   Pa. 

Public  Relations  Section.  N.  E.  L.  A. 
Chairman,  J.   E.   Davidson,  Omaha,   Neb. 

Public  Service  Association  of  Virginia. 
Secreiary,  W.  J.  Kehl,  Virginia  Railway  & 
Power   Co.,    Richmond.    Va. 

Public  Utilities  Association  of  West 
Virgi.nia.  Secretary.  W.  C.  Davisson.  West 
Virginia  Water  &  Electric  Co.,  Charleston. 
W.  Va. 

Radio  Club  of  America.  Secretary,  T.  J. 
Styles.  1112  S.  Curtis  Ave.,  Richmond  Hill. 
Queens  Borough,   N.   Y. 

Rocky  Mountain  Geographic  DrvisioN. 
N.  E.  L.  A.  Secretary,  A.  C.  Cornell.  Den- 
ver, Col. 

Society  for  Electri(!al  Development. 
Inc.  General  manager.  J.  M.  Wakeman. 
Guaranty  Building,  522  5th  Ave.,  New  York 
City. 

Society  for  the  Promotion  of  Engi- 
neering Educatio.v.  Secretarv,  Dean  F. 
L.  Bishop,  University  of  Pittsburgh,  Pitts- 
burgh,   Pa. 

SOUTHEASTER.V  GEOGRAPHIC  DIVISION 

N.  E.  L.  A.  Secretary-treasurer,  Charles  A. 
Collier,  Georgia  Railway  &  .Power  Co.. 
Atlanta,  Ga. 

Southwestern  Geographic  Divisio.n 
N.  E.  L.  .\.  Secretary.  H.  .\.  I^ane.  Okla- 
homa Utilities  Association,  Oklahoma  City, 
Okla. 

Southern  California  Electrical  Con- 
tractors a.nd  Dealers'  Associatio.n.  Sec- 
retary-treasurer. J.  E.  Wilson.  425  Consoli- 
dated Realty  Building,  Los  ..Vngeles,  Cat 

Southwestern  Electrical  anp  Gas  .A.s- 
sociATio.N.  Secretary.  H.  S.  Cooper,  403-4 
Slaughter  Building,  Dallas,  Tex. 

Southwestern  Society  op  Engineers. 
Secretary.  C.  E.  Barglebaugh.  721  First 
National   Bank   Building,    El    Paso,   Tex. 

Technical  Section,  N.  E.  L.  A.  Secre- 
tary, W.  C.  Anderson,  29  West  39th  St., 
New  York  City. 

Toronto  Electrical  Contractors'  Asso- 
ciation. Secretary,  E.  F.  W.  Salisbury, 
615  Yonge  St..  Toronto,  Ont. 

Tri-State  Water  ant)  Light  Associa- 
tion. Secret.ary-treasurer,  W.  F.  Steiglltx, 
Columbia,  S.  C. 

Vermont  Electrical  .Association.  Sec- 
retary-treasurer, A.  B.  Marsden,  Rutland. 
Vermont. 

Western  .-\ssociation  of  Electrical  In- 
spectors. Secretary.  ^W.  S.  Boyd,  175  West 
Jackson  Blvd.,   Chicago,  111. 

Western  Society  of  Engin-eers.  Elec- 
trical Sei-tios.  Secretary.  E.  S.  Nether- 
cut,   1735   Monadnock  Block,   Chicago,   IlL 

Wisconsin  Electrical  Association.  Sec- 
retarv. J.  P.  PuUiam.  1408  First  National 
Bark  Building.  Milwaukee.  Wis. 
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The  Confusing  Variety  of 
Electrical  Men 


WE  AR.?J  making  progress  in 
this  ^^o^Id  of  ours.  We  are 
doing  better  in  our  industry. 
We  are  gradually,  collectively  develop- 
ing more  common  sense  and  using  it. 

The  other  day  the  Electrical  Supply 
Jobbers'  Association  elected  a  representa- 
tive to  sit  hereafter  on  the  executive  com- 
mittee of  the  National  Electric  Light 
Association.  There  are  already  members 
representing  the  electrical  manufacturers. 
Some  day  we  shall  probably  see  a  mem- 
ber representing  contractor-dealers.  The 
result  will  be  that  problems  of  the  elec- 
tric light  and  power  company  coming 
before  this  body  can  have  the  considera- 
tion, the  advice  and  the  support  of  all 
the  other  major  branches  of  the  industry. 
They  can  be  treated  as  matters  primarily 
concerning  the  electrical  business  in  its 
fullness.  For.  after  all,  it  is  the  electrical 
business  that  we  are  all  working  in  and 
for — not  power  plants  or  factories. 

There  have  been  too  many  kinds  of 
electrical  men.  The  manufacturer,  the 
jobber,  the  central-station  man  and  the 
contractor-dealer  have  all  maintained 
their  independent  contact  with  the  pub- 
lic. Each  has  endeavored  to  sell  himself 
and  his  own  service,  working  from  his 
own  little  corner  and  expressing  his  own 
class  point  of  view.  But  it  has  not  meant 
much  to  William  Jones. 


William  Jones  and  all  the  other  people 
look  upon  us  as  just  "electrical  men"  in 
the  "electrical  business."  They  know 
that  it  is  a  fine  business,  a  big  business,  a 
growing  business.  But  they  think  and 
care  about  as  much  concerning  the  inner 
workings  of  our  industry  as  the  average 
electrical  man  thinks  and  cares  about  the 
inside  politics  of  the  hardware  world. 
People  do  not  want  to  be  confused  with 
our  cross-talk.  They  are  interested 
simply  in  what  the  electrical  business  has 
to  sell  to  them  and  in  being  well  served. 

Anything  and  everything  that  we 
among  ourselves  can  do,  therefore,  to 
standardize  our  product  and  to  harmo- 
nize our  purposes  and  policies  is  a  big 
help  to  the  electrical  business.  It  makes 
it  easier  for  the  rest  of  the  world  to  under- 
stand us,  to  believe  us,  to  take  our  advice 
and  buy  our  goods.  And  that's  the  vital 
thing.  All  the  doings  within  our  industry 
are  just  our  family  affairs. 

Every  man  of  us  should  be  continually 
conscious  of  this  personal  responsibility 
to  the  family.  He  should  read  not  one 
but  every  section  in  the  Elfxtrical 
W^ORLD  and  know  the  electrical  business 
broadly  as  Jones  thinks  he  does.  And 
when  he  makes  decisions,  he  should  rea- 
son, not  just  as  a  jobber  or  a  contractor, 
but  for  his  industry  as  an  "electrical 
man." 


Louis  Aloysius  Ferguson 


One  of  the  small  group  of  engineers  who  have  consistently  contributed  to  the  progress 
of  the  central-station  industr)/  since  its  very  beginning 


*S  A  LEADER  in  the  engineering 
f\  development  and  administration  of 
•^  ■'■the  largest  electric  light  and  power 
company  in  the  world  Louis  A.  Ferguson 
has  made  for  himself  a  prominent  place 
in  the  central-station  industry.  His  en- 
tire busint'ss  and  professional  life  has 
been  spent  in  the  service  of  the  Com- 
monwealth Edison  Company  and  its 
predecessors.  Early  in  his  career  he 
perceived  the  wider  significance  and 
possibilities  of  the  ecntral-siation  busi- 
ness, and  he  had  the  capacity  to  grow 
with  it.  A  military  training  in  the  Dor- 
chester (Mass.)  High  School  gave  Him  a 
boyish  ambition  to  go  to  Wt-st  Point, 
but  he  was  dissuaded  from  this  idea  and 
took  instead  the  course  in  ele-ctrical 
engineering  at  the  Massachusetts  Insti- 
tute of  Technology,  from  which  he  was 
graduated  in  ISSS.  While  a  student 
there  young  Ferguson  prepared  a  thesis 
on  the  'Helation  of  Candlepower  to  Cur- 
rent. Voltage  and  Energy  Consumed  in 
the  Incandescent  Lamp."  It  was  the 
first   research   and   analysis   of   its  kind. 


and  the  thesis  was  abstracted  and  pre- 
sented before  the  Society  of  Arts  at  Bos- 
ton by  Prof.  Charles  R.  Cross,  attracting 
a  great  deal  of  favorable  comment. 

Joining  the  staff  of  the  Chicago  Edi- 
son Company  in  August.  1888.  as  an 
engineer  in  the  underground  department. 
Mr.  Ferguson  has  come  up  to  his  present 
position  of  vice-president  in  charge  of 
contract,  operating,  construction  and 
electrical  departments  through  the  engi- 
neering side   of   the   eompanv. 

Mr.  Ferguson,  who  is  not  yet  flfty-four 
years  old.  having  been  born  Aug.  19.  1867. 
has  received  many  honors  from  his  pro- 
fessional associates  in  recognition  of  his 
ability  and  his  contribution  to  the  art. 
He  is  one  of  the  few  men  who  have 
been  president  of  three  national  elec- 
tric^al  organizations,  namely,  the  Na- 
tional Electric  Light  Association,  the 
Association  of  Edison  Illuminating  Com- 
panies and  the  American  Institute  of 
Electrical  Engineers.  He  is  also  credited 
with  being  the  first  to  utilize  three- 
phase    generation    and    transmission    in 


conjunction  with  converter  substations 
to  supply  a  direct-current  network.  He 
has  also  prepared  nunaerous  engineering 
papers  for  various  national  associations. 
In  1S97  a  paper  presented  by  him  before 
the  Association  of  Edison  Illuminating 
Companies  on  "Economy  in  Distribution 
of  Electrical  Energ>'"  advocated  the  cen- 
tralization of  production,  a  theory  that 
the    industry    has   so    generally    adopted. 

Mr.  Ferguson  has  made  a  number  of 
trips  to  Europe  to  study  engineering 
development,  the  first  of  which,  in  1S96. 
resulted  in  recommendations  to  the 
Chicago  Edison  Company  that  it  adopt 
the  differential  rate  system  now  so 
largely  employed.  Following  his  belief 
that  an  engineer  is  something  more  than 
a  technical  expert,  he  has  al\^"^ys  been 
active    in    Chicago   affairs. 

Mr.  Ferguson  is  a  man  of  action, 
strong  character  and  pleasing  but  ag- 
gressive personality.  In  the  play  of  these 
qualities  he  has  the  deliberation  which 
avoids  mistakes  and  the  tact  which 
makes  friends. 
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Opportunities  in  the 

Copper  Wire  Aiarliet 

THE  present  plight  of  some  of  the  wire  manufac- 
turers arouses  in  our  mind  the  suspicion  that  users 
of  copper  wire  are  not  always  keenly  alive  to  their  op- 
portunities. Movements  in  copper  are  still  sluggish,  yet 
low-priced  copper  will  soon  be  a  thing  of  the  past.  Pro- 
duction is  far  from  normal,  and  constant  drains  are 
being  made  on  reserve  stocks.  Cotton  and  rubber,  the 
other  chief  ingredients  of  insulated  wire,  are  also  low 
in  price  at  present,  but  the  world's  visible  supply  of 
cotton  is  less  than  it  was  a  year  ago  and  exports  of  rub- 
ber from  Brazil  are  only  about  one-third  of  what  they 
were  at  that  time.  There  is,  of  course,  still  a  possibility 
of  lower  labor  costs,  but  when  all  of  the  facts  are  taken 
into  consideration,  the  trend  is  obvious  once  things 
begin  to  move.  For  those  who  can  use  copper  wire  at  all 
we  suggest  a  careful  study  of  the  market.  While  gen- 
eral trade  in  this  country  is  at  present  dull,  it  is  ques- 
tionable whether  such  a  splendid  opportunity  for  mak- 
ing investments  in  wire  will  present  itself  again  for  a 
long  time. 


The  Tariff  on  Oil 

Is  a  Tax  on  Industry 

WE  VERY  much  regret  to  note  in  the  tariff  bill 
laid  before  the  House  of  Representatives  a  few 
dajs  ago  that  it  is  proposed  to  levy  a  tax  on  crude  and 
fuel  oil.  Now,  on  general  principles  of  a  sound  na- 
tional policy  we  believe  in  protecting  American  indus- 
tries, but  we  do  not  believe  that  protection  ought  to  be 
solely  for  the  purpose  of  raising  the  price  to  the  con- 
sumer. The  proposed  tax  on  oil  would  be  a  straight 
tax  on  American  industry  from  which  none  would  gain 
benefit  save  those  who  might  be  thereby  enabled  to  start 
a  corner  in  oil  and  still  further  burden  the  plants  requir- 
ing it  for  fuel.  It  is  not  as  if  the  United  States  pro- 
duced, all  told,  enough  oil  to  satisfy  the  actual  require- 
ments of  its  citizens.  On  the  contrary,  there  is  a  serious 
shortage,  and  for  several  years  past  the  country  has  been 
obliged  to  import  oil,  not  in  competition  with  the  native 
oil  producers,  but  to  make  up  for  the  shortage  which  he 
cannot,  or  at  least  does  not,  meet.  The  only  effect  of 
imposing  a  duty  upon  the  oil,  then,  will  be  artificially 
to  create  a  shortage  to  enhance  the  profits  of  the  pro- 
ducers at  the  expense  of  all  industries  that  use  oil  fuel, 
and  to  the  serious  punishment  of  enterprising  Ameri- 
cans who,  realizing  that  the  production  of  the  country 
is  insufficient  to  meet  its  needs,  have  taken  stiff  risks 
in  the  development  of  foreign  fields. 

Electric  light  and  power  companies  and  all  other 
fuel-using  industries  have  been  hard  pushed  in  the 
matter  of  coal  supply  by  devious  practices  which  the 
government  seems  impotent  to  check.  The  present 
proposition  to  punish  those  who  attempt  to  escape  from 


the  clutches  of  the  coal  profiteers  by  the  use  of  oil 
is  foolish  to  the  verge  of  criminality.  Protecting 
American  industry  against  the  dumping  of  foreign 
goods  is  a  wise  and  proper  step,  but  it  is  difficult  to 
find  words  of  condemnation  strong  enough  to  fit  the 
requirements  of  a  proposition  to  le\Y  taxes  upon  articles 
of  necessity  which  this  country  supplies  in  amounts 
actually  insufficient  to  meet  the  normal  demands  of 
the  people.  Grave  injustice  is  done  to  the  consumer 
bv  thus  creatinsT  artificially  a  shortage  in  a  necessary 
commodity. 


Central-Station-Company  Advertising  Often 
Too  Dignified — The  Reason 

IT  HAS  been  said  that  electric  light  and  power  com- 
pany advertising  is,  much  of  it,  too  dignified.  And 
this  is  true.  It  is  a  matter  that  deserves  a  little  thought 
and  some  attention,  for  eveiy  dollar  of  stockholders' 
money  spent  in  advertising  should  have  every  possible 
opportunity  to  bring  profitable  results  either  in  good 
will  or  in  sales.  The  trouble  is  that  the  activity  of  most 
light  and  power  companies  is  too  often  criticised  and 
approved  by  an  executive  whose  thoughts  are  more  of 
engineering  than  of  publicity.  Unconsciously  his  pref- 
erences in  diction  will  express  themselves.  Yet,  though 
dignity  is  admirable,  though  pure  classic  English  is 
commendable,  still  the  purpose  is  often  not  to  express  a 
literary  style,  but  to  interest  many  average  human 
beings  and  to  make  them  think.  And  even  as  we  pick 
our  words  in  conversation  to  suit  the  man  we  are  talk- 
ing to,  so  must  we  do  in  advertising.  We  must  talk 
the  language  of  the  many.  We  must  be  simple,  lucid 
and  above  all  human,  for  we  must  arouse  attention  and 
awaken  interest  before  we  can  hope  to  influence.  All 
this  can  be  done  without  the  slightest  bad  taste  either 
in  expression  or  display. 

The  best  way  to  test  advertising  matter  from  this 
point  of  view  is  to  compare  it  with  the  advertising  of  a 
variety  of  other  successful  concerns  in  different  lines  of 
business.  Their  lead  may  be  worth  following  if  they 
have  proved  by  their  prosperity  that  they  know  how. 


Water-Power  Development  on  the 
St.  Lawrence  River 

THE  American  and  Canadian  commissioners  on  the 
St.  Lawrence-Lakes-to-Sea.  Waterway  have  sub- 
mitted their  report,  on  which  a  large  staff  of  American 
and  Canadian  engineers  have  labored  for  more  than  a 
year  and  a  half.  Although  the  work  of  the  commis- 
sioners was  primarily  devoted  to  the  question  of  pro- 
viding a  deep  waterway  from  Lake  Ontario  to  Montreal 
so  that  oceangoing  steamships  might  navigate  from  as 
far  west  as  Duluth,  Milwaukee  and  Chicago  to  the 
Atlantic  Ocean,  incidental  to  the  scheme  there  are  vast 
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water-power  project.s  aggi'egating  1,750,000  hp.  Il  is 
estimated  that  the  deep  waterway  can  be  built  for  ap- 
proximately $250,000,000,  this  cost  to  be  divided  between 
the  United  States  and  Canada,  and  that  the  water 
power  would  pay  for  the  entire  project  within  a  rea- 
sonable time.  Whether  canalization  would  ever  bring 
about  navigation  by  oceangoing  vessels  from  the  ocean 
to  the  head  of  the  Great  Lakes  only  time  can  deter- 
mine. There  are  still  sites  on  the  St.  Lawrence  River 
readily  capable  of  economic  development.  Such  diffi- 
culties as  are  encountered  have  to  do  with  ice 
more  than  anything  else,  and  even  the  ice  troubles 
on  the  St.  Lawrence,  formidable  as  they  are,  can 
be  mastered.  Arthur  V.  White,  consulting  engi- 
neer of  the  Commission  of  Conservation  at  Ottawa, 
Ontario,  has  estimated  the  low-water  power  of  the 
international  portion  of  the  St.  Lawrence  River  at  about 
800,000  hp.,  of  which  Canada  is  entitled  to  one-half, 
and  the  potential  low-water  power  on  the  portion  of  the 
river  which  lies  wholly  within  the  Dominion  of  Canada 
at  1,400,000  hp.  Thus  Canada  stands  to  gain  more  than 
the  United  States  through  deep-waterway  developmeiit, 
so  far  as  water  power  is  concerned;  and  the  financial 
condition  of  the  Dominion  is  such  as  to  make  it  ques- 
tionable whether  at  this  time  she  would  be  willing  to 
join  with  the  United  States  in  the  further  canalization 
of  the  St.  Lawrence.  It  is  in  the  United  States  where 
the  power  is  mostly  needed,  and  if  some  means  can  be 
provided  whereby  the  St.  Lawrence  may  be  developed 
by  private  capital  and  in  keeping  with  the  plans  of  the 
joint  commission,  navigation  might  be  improved  in 
spots  and  hydro-electric  energy  made  available  sooner. 
If  none  of  the  numerous  sites  can  be  developed  until 
the  project  as  a  whole  is  completed,  electricity  from  the 
St.  Lawrence  will  be  a  long  while  in  coming. 


Formulas  for  Heat  Losses  in  Armature 

Conductors  of  Alternating-Current  Machines 

IT  IS  only  in  recent  years  that  attention  has  been 
called  to  certain  peculiar  extra-resistance  effects  in 
the  armature  windings  of  alternating-current  machines. 
At  the  recent  A.  I.  E.  E.  convention,  however,  Prof. 
W.  V.  Lyon  contributed  a  valuable  paper  on  the  subject. 
He  is  able  to  derive  short,  compact  and  powerful 
formulas  by  resorting  to  complex  hyperbolic  angles. 
The  complex  angle  bids  fair  to  be  as  powerful  a  tool  as 
the  complex  number  in  alternating-current  engineering 
computations.  Without  the  use  of  these  complex  angles 
Profe.'-sor  Lyons'  i-esults  would  be  unreadably  unwieldy 
and  complicated. 

The  effective  working  resistance  of  alternating-cur- 
rent armatures  is  in  some  instances  several  times  the 
stationary  cool  resistance.  The  greater  part  of  the 
increase  is  usually  caused  by  a  redistribution  of  the 
current  density  over  the  cross-sections  of  the  conductors, 
due  to  alternating  magnetic  fluxes  across  the  slots.  The 
cu'rent  density  tends  in  general  to  crowd  to  the  outer 
surfaces  of  the  conductors,  near  the  tops  of  the  slots, 
and  to  empty  the  lower  surfaces,  near  the  bottoms  of 
the  slots.  This  change  of  current  density  always  means 
more  heat  loss  and  more  effective  resistance.  Uniform 
current  density  over  the  conductor  cross-sections  in- 
variably reduces,  in  other  words,  the  heat  loss  PR  to 
a  minimum.  This  is  essentially  the  same  type  of  phe- 
nomenon as  produces  skin  effect  in  a  rod  or  cable  carry- 
ing alternating  currents  or  edge  effect  in  a  conducting 
strap.     The  internal  oscillation  of  magnetic  flux  in  the 


conductors  sets  up  alternating  electromotive  forces 
which  disturb  the  distribution  of  current  density.  The 
computation  of  the  extra  losses  due  to  skin  effect  or 
edge  effect  in  aerial  conductors  is  complicated  by  the 
geometrical  complexity  of  the  magnetic  flux  paths.  As 
a  general  rule  the  problems  cannot  be  solved  in  the 
present  state  of  engineering  mathematics.  In  the  case 
of  armature  conductors  embedded  in  rectangular  slots 
there  is  a  simplification  in  one  direction,  that  the  mag- 
netic flux  paths  are  assumed  to  lie  in  parallel  straight 
lines,  all  at  right  angles  to  the  walls  of  the  slot.  On 
the  other  hand,  the  subdivision  and  transposition  of  the 
slot  conductors,  taken  together  with  the  nonferric  end 
connections,  make  for  more  complexity. 


Keep  Your  Load  Factor 
in  Focus 

POWER-PLANT  operation  analysis  demands  extra  care 
wherever  more  than  one  type  of  prime  mover  is  in- 
volved in  the  supply  of  energy  to  the  buses.  In  a  "simple" 
steam  plant  or  in  a  water-power  station  per  sc  little 
difficulty  arises  in  attempting  to  interpret  the  relations 
between  outputs  and  costs,  loads  and  performance.  The 
plot  thickens,  however,  with  interconnection.  Clear 
thinking  is  necessary  in  order  not  to  confuse  the  differ- 
ent load  factors,  outputs,  peaks  and  plant  services  in 
judging  the  efficiency  of  individual  stations  tied  in  with 
others.  If  the  exact  sort  of  load  factor  meant  in  such 
analyses  is  not  kept  sharply  in  mind  and  if  necessary 
repeated  in  conversation  and  written  records  and  com- 
munications, false  ideas  as  to  how  different  stations  are 
functioning  may  easily  creep  in.  Due  allowance  must 
be  made  for  purchased  energy,  for  local  peak  loads  and 
for  system  peaks  and  interchanges  if  sound  conclusions 
are  to  be  drawn.  Owing  to  the  purchase  of  secondary 
power,  for  instance,  the  peak  load  at  a  local  plant  in  a 
particular  district  may  run  high  in  relation  to  its  steam 
generating  capacity,  and  in  judging  the  station  perform- 
ance its  own  output  and  production  must  be  separated 
from  the  cMstrict  peak  and  kilowatt-hour  readings.  Ac- 
curate work  pays  here  as  elsewhere. 


Theory  of  Probabilities  Applied 
to  Electron  Behavior 

AN  EXCELLENT  summary  of  the  latest  results  of 
l\.  researches  in  radioactivity,  including  Millikan's 
determination  of  e,  the  electronic  charge,  has  been 
presented  by  Sir  Ernest  Rutherford  in  a  series  of 
lectures  which  lie  recently  delivered  in  London.  A 
remarkable  aid  in  some  of  these  investigations  has  been 
the  theory  of  probabilities.  The  groupings,  in  time,  of 
successive  electronic  impacts  on  a  charged  conductor  and 
the  groupings,  in  space,  of  electronic  reflections  from  an 
atomic  structure  appear  at  first  sight  as  heterogeneous 
and  erratic  associations  until  analyzed  in  the  light  of 
crowd  behavior  or  the  theory  of  probabilities.  It  then 
appears  that  these  groupings  are  rationally  erratic,  and 
their  apparent  inconsistencies  come  to  form  valuable 
evidence. 

The  most  recent  evidence  obtained  in  this  way 
suggests  that  an  atom  of  matter  may  well  be  a  micro- 
cosmic  sun-and-planet  system  in  which  the  positive  elec- 
trons, condensed  at  the  center,  form  the  sun  and  the 
separate  negative  electrons  the  planets.  The  negative- 
electron  planets  revolve  in  orbits  of  diameters  that  are 
large  relative  to  the  diameter  of  the  positive  nucleus 
around   which   they  move.     Foreign   positive   electrons 
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coming  into  such  a  planetary  system  are  likely  to  be 
repelled  by  its  positive  nucleus,  and  the  path  of  the 
invading-  electron  appears  to  be  a  plane  hyperbola. 

When  a  satellite  mass  invades  our  solar  system  it  is 
able  to  move  off  in  a  path  which  may  be  elliptical,  para- 
bolic or  hyperbolic,  according  to  the  velocity  of  the 
invader  and  to  the  geometry  of  the  system.  In  the  case 
of  a  positive  electron  invading  a  microcosmic  atomic 
system  the  ellipse  seems  to  be  ruled  out  of  possibility, 
the  hyperbola  becoming  the  standard  form  of  trajectory*, 
with  the  parabola  as  a  limiting  case. 


Saving  Time  and  Brains  in  the 
Coil-Winding  Shop 

THERE  is  probably  no  greater  chance  for  waste  of 
time  and  energy  than  in  the  plant  where  motor  coils 
are  wound  and  all  construction  details  must  be  explained 
to  the  workmen  by  the  foreman.  Because  of  their 
nature  these  instructions  must  be  written,  and  they 
should  be  in  such  form  that  they  can  be  handed  success- 
ively to  all  workmen  engaged  in  making  the  coils.  A 
system  which  meets  these  requirements  and  minimizes 
the  amount  of  writing  which  must  be  done  by  the  fore- 
man is  described  in  this  issue  by  A.  C.  Roe.  The  article 
also  explains  how  to  keep  information  on  the  construc- 
tion of  different  types  of  coils  which  must  be  made  per- 
manently available  to  the  man  who  specifies  the  kind  of 
coil  and  insulation  that  must  be  used.  Being  kept  on 
permanent  file,  the  cards  serve  as  a  convenient  reference 
in  writing  specifications  for  coils  which  duplicate  some 
made  before.  This  is  no  small  advantage,  since  many 
jobs  in  a  winding  shop  are  repetitions  of  former  work. 


California  Gets  Maximum 

from  Hydro-Electric  Developments 

MUCH  has  been  written  of  the  advantages  of  inter- 
connection of  power  companies  and  the  creation  of 
superpower  zones  for  the  best  utilization  of  natural 
resources,  whether  these  be  coal  mines  or  water  powers. 
A  valuable  example  of  such  interconnection  on  a  large 
scale  has  been  worked  out  in  California.  Here  a  scheme 
of  operation  was  formulated  during  the  war  by  which 
energy  could  be  interchanged  between  systems  to  insure 
against  the  wasting  of  water  in  by-passing  hydro-elec- 
tric plants  when  plants  in  other  systems  were  burning 
oil.  Oil  had  been  in  great  demand  for  war  purposes  and 
oil  prices  had  risen  accordingly.  Interconnections  were 
made,  therefore,  under  the  dii-ection  of  a  state  power 
administrator,  to  handle  sufficient  energy  to  insure  the 
maximum  use  of  hydro-electric  plants,  and  the  scheme 
worked  out  so  well  that  it  was  continued  after  the  war. 
In  this  issue  F.  B.  Lewis  gives  an  excellent  account  of 
the  practical  working  of  this  power  administration. 

In  California,  where  hydro-electric  development  plays 
such  an  important  part  in  the  economic  life  of  the 
community,  the  load  characteristics  are  also  favorable 
to  the  use  of  water  power,  since  heavy  loads  occur  in 
the  summer  as  well  as  in  the  winter.  In  fact,  the  irriga- 
tion load  in  the  summer  reaches  a  higher  peak  than 
combined  lighting  and  industrial  loads  reach  in  the 
winter.  It  was  possible,  by  the  creation  of  a  central 
authority  and  a  careful  .study  of  all  loads,  to  operate  the 
combined  .systems  to  prevent  wasting  water  in  one  sys- 
tem when  a  demand  for  hydro-electric  energy  existed  in 
a  neighboring  system.  This  centralized  management  of 
power  resources  has  worked  out  splendidly  in  Califor- 
nia, and  Mr.  Lewis  shows  how  the  base  load  is  carried 


by  new  and  highly  efficient  hydro-electric  stations.  As 
the  load  comes  on  during  the  day  other  hydro-electric 
plants  are  put  on  the  system,  until  finally  short-time 
peaks  are  carried  by  steam  plants,  the  least  efficient  ones 
being  added  as  a  last  resort. 

Under  this  plan  a  most  careful  water-storage  program 
can  be  worked  out  to  insure  the  use  of  modern  hydro- 
electric plants  on  the  base  load.  Account  must  also  be 
taken  of  the  fact  that  in  some  cases  only  limited  stor- 
age exists  and  these  stations  must  be  used  when  the 
water  is  available. 

The  experience  in  California  and  elsewhere  shows 
that  there  should  be  no  difficulty  in  the  matter  of  settle- 
ment for  energy  interchanged.  The  existence  of  differ- 
ent voltages  or  even  different  frequencies  proves  no 
obstacle  to  interconnection.  The  maximum  use  of  water 
resources  is  sound  policy  both  from  the  point  of  view 
of  the  central-station  company  and  from  broad  national 
considerations. 


Wood  Poles  Have  Been  Found  Suitable 

Even  for  Lines  of  Extra-High  Voltage 

OWING  to  the  difficulty  of  obtaining  steel  during 
the  war,  some  electric  service  companies  employed 
wood  poles  even  for  lines  of  the  highest  voltage.  The  ex- 
perience gained  indicates  that  it  is  still  worth  while 
under  certain  conditions  to  consider  such  construction 
for  high-voltage  lines.  This  phase  of  the  subject,  to- 
gether with  comparisons  of  costs  for  steel  and  wood 
lines  and  forms  of  construction  which  have  been  found 
desirable,  is  discussed  in  the  article  by  J.  A.  Sirnit 
beginning  on  page  59  of  this  issue. 

In  line  construction  more  than  the  first  expense  and 
yearly  upkeep  must  be  taken  into  consideration.  If  in- 
terruption of  service  over  the  line  would  involve  great 
financial  loss  to  the  consumers  or  operating  company, 
and  if  the  line  is  subjected  to  severe  climatic  conditions, 
steel  tower  lines  may  be  preferable,  although  wood-pole 
line  construction  has  given  excellent  service  in  Montana, 
for  example.  If  no  serious  wind,  snow  or  sleet  storms 
prevail  in  the  vicinity  of  the  line,  service  over  wood-pole 
lines  can  be  made  as  secure  as  with  other  construction. 

The  duration  of  the  load  and  the  prospects  of  its 
growth  are  dominating  factors  in  any  choice  between 
wood  and  steel.  If  the  load  is  known  to  be  temporary 
and  there  is  no  certainty  that  other  business  may  be 
developed  along  the  line,  then  steel  construction  may 
hardly  be  justified.  However,  one  should  be  careful  to 
distinguish  between  a  line  extended  through  sparsely 
settled  territory  for  a  temporary  load  and  one  built 
through  fast-growing  country  to  serve  the  same  load. 

While  serious  difficulty  is  experienced  in  financing 
lines,  initial  cost  may  be  more  important  than  yearly 
operating  expense.  Under  ordinary  conditions,  how- 
ever, the  annual  charges  should  have  first  consideration 
in  any  comparison  of  wood  and  steel  construction.  Re- 
placement of  poles  is  also  an  important  consideration, 
because  it  may  be  a  very  expensive  operation.  In  com- 
paring the  annual  charges  on  wood  and  steel,  special 
attention  should  be  given  to  the  kind  of  soil  in  which 
the  line  supports  are  set,  since  in  some  places  wood  poles 
might  without  butt  impregnation  remain  for  an  unusu- 
ally long  period,  whereas  in  other  places  impregnation 
is  almost  imperative  if  any  reasonable  pole  life  is  to  be 
expected.  In  this  connection,  too,  it  must  not  be  for- 
gotten that  the  effect  of  galvanizing  on  the  permanency 
of  steel  towers  is  not  always  the  same.  There  is  gal- 
vanizing and  galvanizing. 
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Methods  Which  Have  Been  Adopted  in  California  to  Operate  Steam  and 
Hydro -Electric  Plants  for  Maximum  Efficiency  and  Economy  of  Resources — 
General  Interconnection  Between  Various  Companies  Makes  This  Possible 

By  FRED  B.  LEWIS 

Assistant  Manager  of  Operation  So^ithem  Calijoi-niu  Edison  Company 


Of 


IXG  to  the  difficulties  experienced  in  obtain- 
ing money  and  materiaL-;,  the  development  of 
generating  facilities  during  the  war  had  to  be 
delayed  by  most  operating  companies  in  Cali- 
fornia. As  a  result  an  acute  power  shortage  was  expe- 
rienced throughout  California  in  1920.  To  offset  this 
companies  in  the  northern  and  southern  halves  of  the 
state  were  interconnected  so  that  the  utmost  use  could 
be  made  of  all  available  equipment.  This  arrangement 
has  been  in  force  long  enough  for  two  marked  benefits 
to  be  observed.  One  is  that  the  character  of  the  load 
curves  of  the  companies  differed  to  a  degree  that  per- 
mitted considerable  benefit  to  be  experienced  from  the 
demands.  The  othei- — and  verj-  important — benefit  is 
the  possibility  of  making  use  of  the  energy  which  costs 
the  least  to  produce  and  of  substituting  the  greatest 
possible  amount  of  hydro-electric  for  steam  generation. 
In  other  words,  the  interconnected  group  can  be  operated 
exactly  as  a  well-managed  individual  system  should  be — 
i.e.,  for  the  least  possible  cost  consistent  with  good  serv- 
ice and  to  insure  the  ma.ximum  conservation  of  fuel. 

Interchange  Between  Systems  with  Different 
Frequencies 

Two  methods  of  settling  for  energy  interchanged  be- 
tween companies  are  employed :  A  company  purchasing 
in  order  to  meet  the  demands  upon  its  system  pays  the 
selling  company  the  actual  out-of-pocket  cost  at  the 
point  of  metering  plus  15  per  cent.  If  the  interchange 
is  made  because  one  company  can  afford  to  sell  cheaper 
than  the  other  company  can  produce  the  energy,  then 
the  price  is  determined  by  splitting  the  saving  effected. 

In  the  southern  half  of  the  state  there  are  seven  sys- 
tems interconnected,  the  largest  and  most  extensive  in 
territorj'  being  that  of  the  Southern  California  Edison 
Company.  In  this  group  two  frequencies  are  standard, 
50  cycles  and  60  cycles,  necessitating  frequency  changers 
at  some  points  of  interconnection.  In  one  instance, 
where  a  frequency  changer  is  not  at  hand,  e.xchange  of 
3,000  kw.  is  handled  by  operating  nominally  rated  50- 
cycle  motor-generator  sets  on  60-cycle  energy,  allowing 
the  direct-current  generators  to  remain  in  parallel  with 
those  operating  on  the  50-cycle  energy.  In  this  way 
the  shifting  is  accomplished  without  interruption  of 
service. 

The  total  territory  covered  by  the  interconnected 
companies  is  approximately  350  miles  (560  km.)  north 
and  south  by  150  miles  (240  km.)  east  and  west,  and 
the  maximum  demand  of  the  combined  load  is  about 
300,000  kw.,  which  occurs  in  the  forenoon  during  the 
month  of  July,  on  account  of  the  heavy  demand  of  the 
agricultural  load.  In  addition,  the  daily  load  factor  is 
greater  in  the  summer,  making  the  kilowatt-hour  de- 
mand heaviest  at  that  time.  The  winter  load  has  an 
evening  peak  only  slightly  less  than  that  of  the  summer, 
but  the  daily  load  factor  is  materially  less. 

The  schematic  chart  (Fig.  3)  illustrates  a  typical  1920 


S   Ht^dro-ekctric  qenem^lr^ 
plants 

s   Proposed  hydro-eledric plants 

»   Steam  electric  plants 
•    Exc^anqe  points 


FIG.   1 — SEVE.N  SYSTEMS  INTERCO.N'NECTED  FOR  POOUNG  ENEECV 
RESOURCES  IN  SOUTHERN  CAUFORNIA 

summer-day  load  curve  of  the  Southern  California 
Edison  Company,  together  with  the  sources  of  power 
that  were  utilized.  These  sources,  of  capacities  noted, 
are  operated  in  the  order  of  their  cost  factor,  as  is 
shown.  It  will  be  noted  that  the  more  expensive  sources 
of  energj-,  whether  on  the  Edison  system  or  another, 
are  used  for  the  shortest  period  of  time  on  the  peaks, 
and  that  the  cheaper  energy  is  used  throughout  the 
greater  possible  period.  Naturally  the  order  of  opera- 
tion changes  with  a  change  in  the  price  of  fuel  and 
other  items  that  go  to  make  up  the  cost  factor.  This 
factor  is  the  increment  cost  over  and  above  fixed  stand- 
by cost  determined,  by  including  losses,  at  the  point  on 
the  system  to  which  the  energ>'  must  be  transmitted. 
This  is  equivalent  to  the  amount  that  is  saved  when  the 
particular  source  is  not  required. 

During  the  year  1921  it  will  not  be  necessary  to 
operate  plants  or  utilize  energ>-  from  interconnected 
companies  having  cost  factors  greater  than  the  Redondo 
steam  plant  of  the  Southern  California  Edison  Com- 
pany, for  the  reason  that  considerable  additional  hydro- 
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FIG.    2 — WITHDRAWAL    bCHEDULE    FOR    HJNTINGTON    LAKE 
RESERVOIR.     SOLID  LINE  SHOWS  HOW  MUCH  IS  AVAILABLE 

electric  capacity  has  been  developed  by  the  companies 
since  the  interconnection.  The  Southeni  California 
Edison  Company  alone  has  added  48,000  kw.,  and  by 
August  another  22,500  kw.  will  be  added. 

Use  of  Stored  Water  in  Essential  Plants 

The  Huntington  Lake  withdrawal  schedule  for  1920-21 
(Fig.  2)  illustrates  by  a  dotted  line  the  accumulative, 
and  by  a  solid  line  the  actual,  amount  of  storage  water 
during  the  fiscal  year  from  April  1  to  April  1,  the  run- 
off beginning  usually  during  April.  As  soon  as  the 
ma.ximum  storage  is  determined,  which  is  usually  pos- 
sible during  June,  the  withdrawal  schedule  is  predeter- 
mined for  the  season.  In  doing  this  consideration  is 
given  to  the  fact  that  the  plants  operated  from  this 
storage  water  are  absolutely  essential  for  peak  capacity 
throughout  the  year,  that  only  a  certain  amount  of  water 
can  be  used  per  month  on  account  of  the  load  absorp- 
tion, the  minimum  amount  to  which  it  is  safe  to  with- 
draw in  view  of  the  uncertainty  as  to  the  exact  time 
of  run-off,  and  the  desirability  of  maximum  withdrawal 
during  periods  of  increased  fuel  costs.  It  will  be  noted 
that  the  rate  of  withdrawal  is  greater  during  the  sum- 
mer months  than  during  the  winter  months,  which  is 
due  to  the  better  load  factor,  this  in  turn  permitting 
greater  load  absorption. 

In  actual  opei-ation  base-hydro,  or  stream-flow,  plants 
are  operated  to  the  utmost  capacity  obtainable  from 
water  available.  Likewise  steam  plants  are  operated 
on  block  loads  so  as  to  obtain  maximum  economy,  for, 
as  is  well  known,  fractional  loads  or  variable  loads  on 
steam  units  are  attended  by  serious  losses.  Therefore 
the  regulating  is  done  wath  storage-hydro  plants,  and 
the  operation  of  steam  units  is  "blocked  out"  or 
scheduled  so  as  to  obtain  the  lake  withdrawal  desired. 

In  the  operation  of  steam-turbine  units,  if  maximum 
economy  and  reliability  are  to  be  obtained,  it  is  imper- 
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FIG.  4 — PROBABLE  PEAK  DEMANDS    (DOTTED)   AND  USE  OF  POWER 
RESOURCES,  SOUTHERN  CALIFORNIA  EDISON  COMPANY  IN  1921 

ative  that  allowance  be  made  for  periodic  inspection, 
overhauling  and  perhaps  reblading.  In  order  to  pre- 
determine the  overhauling  program  for  all  units,  knowl- 
edge of  the  peak  demand  and  of  available  capacity 
throughout  the  year  is  necessary.  The  amount  of  steam 
capacity  required  for  the  system  of  the  Southern  Cali- 
fornia Edison  Company  during  the  present  year  is 
shown  in  Fig.  4.  This  takes  into  account  the  variation 
of  base-hydro  plant  capacity  due  to  the  seasonal  varia- 
tion of  stream  How,  the  influence  that  certain  run-off 
conditions  have  upon  storage-hydro  capacity,  and  also 
the  additional  capacities  due  to  the  completion  of  new 
water-power  plants.  For  this  system  it  clearly  shows 
that  the  best  time  of  the  year  for  turbine  overhauling 
is  from  -Jan.  1  to  June  L  Likewise  i-epairs  to  base- 
hydro  units  or  to  tunnels,  flume  lines,  etc.,  in  connection 
therewith  are  scheduled  for  the  season  of  minimum 
water. 

On  systems  where  the  base-hydro  capacity  e.\ceeds 
the  load  demand  during  certain  hours  of  the  day  or 
during  certain  seasons  of  the  year  interconnection  with 
steam-operated  systems  is  most  desirable  in  order  that 
fuel  can  be  conserved  by  the  substitution  of  water  power. 


FIG.     3 — OPERATION     SCHEDULE,     SHOWING     ECONOMICAL 
USE  OF  STATIONS  FOR  A  TYPICAL  SUMMER  DAY 


Hydro-Electric  Progress  in  France 

THE  steady  progress  being  made  by  ihe  French 
Republic  in  the  development  of  its  hydro-electric 
resources,  to  which  many  references  have  been  made 
in  the  Electrical  World,  is  referred  to  in  a  recent 
commei'cial  report  from  the  United  States  Vice-Consul 
at  Lyons,  who  says: 

"Special  interest  is  being  shown  in  the  completion 
of  a  large  hydro-electric  plant  of  20,000  hp.  by  the 
Societe  Hydro-Electric  of  Lyons,  a  branch  of  the  Com- 
pagnie  du  Gas  of  Lyons  and  the  Compagnie  Continentale 
Edison  of  Paris,  at  Seyssel,  Haute-Savoie.  Southwest 
France,  with  its  many  streams  and  mountains,  offers 
wonderful  opportunities  for  development  of  hydro-elec- 
tric power.  Much  progress  has  been  made  along  this 
line  in  the  last  few  years,  particularly  in  the  Depart- 
ment of  Isere.  The  plant  recently  completed,  however, 
is  the  largest  one  yet  put  in  operation.  A  measure  is 
now  being  considered  by  the  French  government  for  the 
navigation  of  the  Rhone  River  above  Lyons,  in  which 
piovisions  are  considered  for  the  utilization  of  the 
hydraulic  force  of  this  swift-flowing  stream.  It  there- 
fore appears  to  be  only  a  question  of  time  before  the 
growing  industries  of  this  region  will  have  gone  a  long 
way  toward  solving  the  perplexing  fuel  problem  by 
obtaining  the  necessary  power  from  hydro-electric 
plants.  The  new  plant  will  supply  about  one-third  of 
the  energy  required  for  such  a  city  as  Lyons." 
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Wood-Pole  Structures  for  110,000-Volt 
Transmission  Lines 

Factors  to  Be  Considered  in  Using  Wood  Poles  for  High-Voltage  Lines 
—  Costs  Vary  from  $3,950  to  $9,600  per  Mile  — Details  of  Line  Con- 
struction —  Comparisons   Between  Wood-Pole   and   Steel  Structures 


O^VING  to  the  neces 
I  of  transmission  li 
scarcity  and  high 
going  into  the  usi 


By  J.  A.  SIRNIT 

Designing  and  Electrical  Engineer  Alabama  Power  Company 


necessity  for  rapid  construction 
lines  during  the  war  and  the 
igh  cost  of  ordinary  materials 
going  into  the  usual  steel  transmission  struc- 
ture, the  Alabama  Power  Company  investigated  the 
possibility  of  high-voltage  wood-pole  transmission  lines 
veiy  carefully.  As  a  result  of  this  study  the  first  line 
was  built  for  the  government  from  Warrior  to  Muscle 
Shoals,  at  Sheffield,  Ala.,  in  the  latter  part  of  1918.  The 
results  obtained  from  this  line  were  quite  satisfactory, 
but  certain  details  of  construction  were  improved  upon 
in  a  line  which  was  built  in  the  latter  part  of  1919  as 
a  regular  part  of  the  Alabama  Power  Company  system. 
This  type  of  line  construction  is  being  used  also,  and 
with  apparently  good  results,  by  several  other  com- 
panies, particularly  in  the  Northwest,  where  there  is 
abundance  of  suitable  poles  and  timber. 

Conditions  Which  Justify  Wood-Pole  Structure 

Before  deciding  to  build  a  wood-pole  tower  line  for 
voltages  as  high  as  110,000.  certain  economic  studies 
should  be  made  comparing  this  with  other  types  of  con- 
struction. War  conditions  in  1918,  were,  of  course, 
exceptional  and  out-weighed  any  other  consideration  at 
that  particular  time.  However,  in  the  light  of  expe- 
rience with  such  lines,  it  can  be  said  that  certain  factors 
may  carry  enough  weight  to  justify  the  construction  of 
these  lines  even  at  the  present  time. 

The  initial  cost  of  a  line  as  compared  with  other 
forms  of  construction  is  probably  the  most  important 


T.^BLE  I— COST  PER  MILE  OF  110,000-VOLT  WOOD-POLE 
TRANSMISSION  LINE  * 

Built   1919.     Single-circuit,  No.  I /O  alurninum  steel-reinforccd  (No.  2  copper 
equivalent!  condpctors. 

Poles  and  Hitures  Imateri.ill $L678  00 

Eightren  poic>  at  $24  50  each $441    00 

Eleven  eros!-arn,,s  at  $11  each 121  .00 

Hardware.  L800  11>  .  at  12  c.  nt^  per  lb 216  00 

tn-ulator.'*,  260  units,  at  $2.50  per  unit 650  00 

Mi.^rellanemi.- 50    00 

Poles  and  fixtures  (labor) 676  00 

Digging  holes  (or  eighteen  poles,  at  $  1 1  each 19600 

Distributing  material.  1 05  ton-mile's,  at  J 1 .80  per  ton ...  1 89 .  00 

Framing  poles,  nine  towers,  at  $  1 2. 50  each 1 1 2 .  50 

Erecting  poles,  eighteen,  at  $6.40  each 116.00 

Unclasfafied 62 .  50 

Wire  (material) 869  00 

Conductors  (No.  I/O  aluminum),  2,300  lb.,  at  25  cents  per 

lb 575  00 

Ground  wire  (J-in.  strandedl,  3,600 lb.,  at  Scents  per  lb   .      288  00 
Splicing  sleeves,  etc.,  at  $6  per  mile 6 ,  00 

Wire  (labor) 217.00 

Distributing  material.  8  ton-mile.s,  at  $1.50  per  ton 12.00 

Stringing  i-..nilurtnr«.  al  $105  per  mile 105.00 

Stringing  ground  wires,  at  $85  per  mile 85.00 

Misri'llaneous 15.00 

Construction  superintendence,  per  mile 510.00 

Total  construction  cost,  per  mile $3,950  00 

*  To  thefc  figures  must  be  added  engint■l■rltl^',  ru'L'    -r  w.nv,  clearing  and  general 
overhead  cost*:   also  costo  of  speiial  "trurlur  ■        i,  r  i s  er  cros.sings,  to  get  the 

totalcostsof  any  particular  line,  as  til.  ~.  II.  In     n  l.nt  on  local  conditions, 

and  at  times  may  amount  to  as  much  per  mil.    .    ih.    li  •    i  .rwts  given  above. 


consideration.  However,  first  cost  must  not  be  con- 
.sidered  the  dominating  factor  in  the  decision.  The  up- 
keep cost  which  follows  as  the  line  becomes  older  must 
also  be  taken  into  account,  and  this  may  entirely  out- 
weigh the  consideration  of  first  cost.  Assuming,  then, 
that  raw  materials  such  as  wood  and  steel  are  equally 
obtainable,  the  important  considerations  would  seem  to 
be  as  follows:  First  cost,  location,  type  of  load  served, 
probable  duration  of  load  and  probable  line-maintenance 
cost.  Geographical  location  of  a  line  would  have  a 
definite  bearing  on  the  cost  of  a  wood-pole  structure  as 
compared  with   steel.     Considering  that  the  life   of   a 


FIG.   1 — FOUR-POLE,  DOLBLE-ARM   STRAIN  TOWER  FOR  SPANS 
OVER   1,000  FT. 

wood  structure  is  not  so  long  as  that  of  one  built  of  steel, 
the  question  of  type  of  load  served  becomes  an  interest- 
ing point.  That  is,  the  load  may  be  neither  large  enough 
to  warrant  nor  show  signs  of  developing  to  the  point 
of  warranting  an  e.xpensive  .steel  transmission  line;  or, 
as  in  the  case  of  the  war  industries  which  had  to  be 
served  by  this  line,  the  duration  of  the  load  may  be  of 
uncertain  nature. 

But  even  where  the  above-mention(>d  conditions  would 
favor  steel-tower  line  construction,  the  financial  ([uestion 
should  be  carefully  analyzed.  Quite  fre(iuently  it  is 
found  that  it  is  decidedly  more  advantageous  to  build  a 
cheaper  line  with  wood  poles  at  the  start,  even  at  the 
expense  of  larger  maintenance  and  ultimate  replacement 
costs,  than  to  construct  a  steel-tower  line. 

The  first  line  from  the  Warrior  steam   plant  of  the 
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Alabama  Power  Company  to  Muscle  Shoal.s  consisted  of 
a  sinjrle  circuit  of  250,000-circ.mil  copper  conductors, 
each  .supported  by  eight  insulator  units  in  su.spension 
or  ten  units  in  strain.  Long-leaf  yellow-pine  creosoted 
poles  50  ft.  (15  m.)  high  were  used  to  bring  the  con- 
ductors 35  ft.  (10.5  m.)  above  the  ground  at  the  sup- 
ports. Cross  arms  were  of  6-in.  x  8-in.  (15-cm.  x  20- 
cm.)  creosoted  long-leaf  yellow  pine.  The  direct  con- 
struction cost  of  this  line  was  approximately  $9,600  a 
mile.  The  construction  cost  of  a  steel  line  of  the 
equivalent  capacity  and  to  give  the  same  service  would 
probably  have  been  $12,500  a  mile. 

The  second  line,  which  was  62  miles    flOO  km.)    in 


For  the  first  line  four  main  types  of  transmission 
structures  were  employed,  namely,  four-pole,  double-arm 
strain  towers,  single-arm  suspension-type  towers, 
double-arm  suspension-type  towers  and  double-arm 
strain-t>-pe  towers.  In  Fig.  1  is  shown  a  four-pole, 
double-arm  structure  for  spans  over  l,000-ft.  (300  m.) 
and  angles  under  10  deg.  On  longer  spans  with  angles 
above  10  deg.  similar  construction  is  used  but  with 
strain  insulators.  The  poles  are  50  ft.  (15  m.)  in 
length,  set  7  ft.  6  in.  (2.3  m.)  in  ordinary  ground  and 
with  a  cross  arm  35  ft.  4  in.  (10.7  m.)  above  the  surface. 
Four  6-in.  x  8-in.  x  29-ft.  (15-cm.  x  20-cm.  x  8.7-m.) 
cross-anns  are  employed  with  bow  braces  made  of  3-in. 


TYPE   E 

Top  Elevci 


TYPE  F 

Top  Elevation 


TYPE   A         TYPE    B 

Double  Arm  Construc+ior 

Used  at  R.R.  Crossings, 

Telephone  and  Telegroph 

Trunk  Line  Crossings 


AnchorType 

ForSponsTOOtolOOOn. 
And  AnglesJ  Deq.tolODeg. 


Strain  Typo  Stroc+ure 

For  Special  Crossings 
and  Angles  ccbovelO  Deg. 


Standard  Suspension  Structure 

Spans  up  to  650  Ft. 
Angles  up  to3  Deg. 


dord  Overhead    Clearance 

(?.  R.   Tracks 30  Ft. 

T.&T  Wires ---10  Ft. 

Main  Highways 30  Ft. 

(3rojnd 26  Ft. 

fiofi ;  Stanaard  span  650  ftForNo-O 

steel  reinforced  aluminum  cable. 
All  baits  and  insulafor  fittingi  to  be 
galvanized  or  stieradised , 


FIG.  2 — UNDER  CERTAIN  CONDITIONS  WOOD-POLE  LINES  OFFER  A  CHEAP  METHOD  OF  HANDLING  THE  TRANSMISSION  PROBLEM 


Higli-voltage  wood-pole  structures  built  by  the  Alabama  Power 
Company  are  divided  into  two  main  types — four-pole  and  two- 
pole   structures.      For  different  locations   and  spans   there   are  va- 


rious arrangements  of  the  insulators,  number  ot  cross-arms, 
method  of  guying,  lieight  of  and  size  ot  poles.  The  conditions  under 
which  each  tvpe  is  used  arc  outlined  in  the  body  of  the  article. 


length,  cost  $3,950  per  mile,  as  shown  in  the  itemized 
cost  for  a  single  mile  of  this  line  given  in  Table  I.  This 
cost  is  based  on  unit  prices  existing  during  the  latter 
part  of  1918.  The  general  features  of  this  line  were  the 
same  as  those  of  the  line  from  Warrior  to  Muscle 
Shoals,  the  lower  cost  being  due  to  smaller  conductors 
and  ground  wire  and  also  to  the  longer  spans  used  on 
that  account  and  the  use  of  chestnut  instead  of  creosoted 
poles.  The  substitution  of  tension  rods  for  bow  bi-aces 
further  helped  to  reduce  the  cost. 


X  i-in.  (7.5-cm.  x  fi.o-cm.)  angle  iron.  The  distance 
between  poles  at  right  angles  to  the  line  is  14  ft. 
(4.2  m.),  and  the  di-stance  between  poles  parallel  with 
the  line  in  the  .structure  is  10  ft.  (3  m.1.  The  cross 
braces  at  the  poles  are  G-in.  x  8-in.  long-leaf  yellow  pine, 
while  the  small  cross  braces  shown  in  the  photograph 
are  3-in.  x  A-in.  (7.5-cm.  x  7.9-mm.")  angle  iron.  The 
particular  tower  is  known  as  an  anchor  structure  and 
is  also  used  for  strain  pui'poses  on  angles  above  10  deg. 
A  two-pole  tower  of  the  anchor  tMDe  is  shown  in  Fig. 
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3  for  spans  of  700  ft.  to  1,000  ft.  (210  m.  to  300  m.) 
and  angles  of  3  deg.  to  10  deg.  The  pole  and  cross-arm 
sizes  are  the  same  for  this  structure  as  for  the  four- 
pole  tower. 

A  double-arm  suspension  structure  which  is  used  at 
railroad  crossings,  telephone  and  telegraph  trunkline 
crossings  is  shown  in  Fig.  4.  For  ordinary  straight  runs 
with  spans  of  440  ft.  to  700  ft.  a33  m.  to  210  m.)  and 
angles  up  to  3  deg.  this  same  type  of  tower  is  used  with 
the  exception  that  one  cross-arm  is  used  instead  of  two. 

The  standard  span  for  this  line  is  400  ft.  fl20  m.), 
although  the  special  four-ptole  structure  is  designed  for 
spans  of  more  than  1,000  ft.,  and  the  anchor-tji^e,  two- 
pole  structure  for  spans  from  700  ft.  to  1,000  ft.  The 
clearance  allowed  over  railroad  tracks  is  30  ft.  (9  m.), 
while  10  ft.  (3  m.)  is  allowed  over  telephone  and  tele- 


TABLE  II— BILL  OF  MATERIAL  FOR  IIO.OOO-VOLT  SIXGLE- 
CIRCl'IT  W00n-P(:)LE  transmission  LIN"E 

Tjpe  of  Construction  Description  Material 

A       B      C      D    E      F 
No.  Required 

2       50-ft  pole.  8-in  top Cheatnut 

2  2 50-ft.  pole.  8-in.  top Chestnut 

2       4       4  5(J-ft.  pole.  8-in.  top Chestnut 

1  2       2       2       4       4  6x8-iQ.  x  29-ft.  cross-arm.  crco.  L.L. 

Y.P Chestnut 

2       2  6x8-in.  X  12-ft.  brace Chestnut 

2       2  2x6-in.  x20-ft.brace Chestnut 

3  3       3     ..      ..    3x3xix23-in.  tie  angle Steel-galvanized 

3       3  3x3x{-in.  X  1 1  ft..  Il-in.  tieangle....  Steel-galvanized 

3  3       3       6       6  3x}xl8i-in.  tieplate .Steel-galvanized 

3       ^xl3-in.  eye  bolt  ^^-ith  two  washers.  .  Steel-galvanized 

2  4       4 i-in.  diameter  tension  rod Steel-galvanized 

2        4       4 l-in.  diameter  tension  rod Steel-galvanized 

4  8  8  |-in.  diameter  tension  rod Steel-galvanized 

4  8  8  ^-in.  diameter  tension  rod Steel-galvanized 

1  2       2  2  4  4  Tension  rod  ear  R.H Steel-galvanized 

12       2  2  4  4  Tension  rod  ear  L.H Steel-galvanized 

2      JxlO-in.  mach.  bolt,  4-in.  threads, 

one  washer Steel-galvanized 

8       8       8     16     16  JxlO-in.  mach.  bolt,  4-in.  thread,  no 

wa-sher Steel-galvanized 

2      4       4  ix  1 8-in.  mach.  bolt,  4-in.  thread,  two 

wa.«hers Steel-galvanized 

2       2       2       4       4  ix24-in.  mach.  bolt,  4-in.  thread 

two  washers Steel-galvanized 

2        2       2       2       4       4  Ixll-in.  mach.  bolt,   4-in.  thread, 

one  washer Steel-galvanized 

8       8  Ixll-in.   mach.   bolt,   4-in.   thread, 

ttt'o  washers Steel-galvanized 

1        I   |x6-in.  mach.  bolt,  4-in.  thread,  two 

waahers   Steel-galvamzed 

4  4       4       4     16     16  J-in.  standard  round  washer,   l-in. 

thick C.-I. 

2       4x4xi-in.  washer,  H-in.  hole Steel-galvanized 

8        2       2       2     22     22  3x3xi-in.  washer,  H-in.  hole Steel-galvanized 

2      10     10     14     16     16  Three-bolt  clamp  with  l-in.  bolt  for 

i-in.  cable M.l.  galvanized 

2        4       4       4       8       8  Ground  clamp  .\merican  Bridge  Co.  Steel-galvanized 

4  4       6       6       6  i-in.  x  7  ft.  "Never  Creep"  anchor 

rod    Steel-galvanized 

6  i-in.  thimble Steel-galvanized 

300  i-in.  ^ven-strand  guy  wire,  S.  M.. .   Steel-galvanized 
120  No.  6  double-galvanized  solid  wire..   Steel-galvanized 

30  Wire  j^taple  I  i  in Steel-galvanized 

25  f  x9-in.  pole  steps Steel-galvanized 

1 1 7  Suspension  insulator  units,  O.B.  cat. 

No.  1 2464 Porcelain 

3  Insulator  nook,  OB.  cat.  No.  7092.  M.I.  galvanized 
3  Susp.  clamp,  O  Beat  .  No  11551...  M.I.  galvanized 
..   .Strainclamp.  O.B.cat  .  No.  11949.  .  M.I.  galvanized 

6  Strain  clamp   ^  .  .  .  .    M.I.  galvanized 

6  Strain  yoke,  upper  O.B,  cat..  No.  II- 

686 M.I.  galvanized 

6  Strain  yoke,  lower  O.B.  cat..  No. 

1 1688 MI  galvanized 

9  Cable  shields .\luminum 


. .     200  200  300  300 

'120    120   120  120   120 

50      50     50  50     50 

25     25  25     25 

42     48  96    69 


25 


graph  wires.    Over  main  highways  the  clearance  is  30 

ft.,  and  at  other  places  the  clearace  above  the  ground  is 
25  ft.   (7.5  m.). 

In  the  second  line  the  same  general  construction  type 
was  followed,  the  most  important  change  being  that 
tension  rods  were  substituted  for  the  bow  braces,  as  it 
was  believed  that  thus  less  trouble  would  be  experienced 
and  a  longer  life  obtained.  Besides,  a  further  saving  in 
cost  was  effected  by  this  method  of  bracing. 

As  shown  in  Fig.  2,  two  main  types  of  .structures  were 
used,  although  each  of  these  has  several  arrangements, 
making  a  total  of  seven  types  of  .structures. 

The  distance  between  the  poles  of  each  H-frame  was 


FIG.  3 — TWO-POLE  TOWER  OF  THE  ANCHOR  TYPE  USED  FOR  SPANS 
OF  700  FT.  TO  1,000  FT. 

also  changed  to  17  ft.  i  5.1  m.),  since  it  was  found  on 
the  first  line  that  the  cross  arms  with  the  14-ft.  (4.2- 
m.)  pole  spacing  had  a  tendency  to  bow  up  in  the  middle 
of  the  arm  and  sag  at  the  ends,  especially  on  long  spans 
where  the  load  was  appreciable.  With  the  larger  pole 
spacing  the  cross-arms  are  standing  absolutely  straight. 
The  standard  span  is  650  ft.  (195  m.)  for  No.  1/0 
steel  reinforced-aluminum  cable.     Over  railroad  tracks 


-3 


iW*^' 
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FIG.    4 — DOUBl.E-AR.M    SISPENSION    .STRICTITRES    USED    AT    RAIL- 
ROAD, TELEGRAPH  AND  TELEPHONE  CROSSINGS 
For   ordinary    runs    of    from    4I0-ft.    to    700-ft.    span    this    same 
type  of  tower  is  u.sed  with  only  one 
line  was  built  the  bow  braces 
the  cross  arms. 


the  second 
changed  to  tension  rods  above 
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the  clearance  allowed  i.s  30  ft.;  over  telephone  and  tele- 
graph wires  it  is  10  ft.,  over  main  highways  30  ft.,  and 
at  other  places  26  ft.  from  the  ground.  The  four-pole 
tower  known  as  type  E  and  F  is  used  for  special  cross- 
ings and  angles  above  10  deg.  as  well  as  for  an  anchor 
.structure.  The  method  of  insulator  arrangement  can 
be  noted  in  Fig.  2.  The  bill  of  material  .shows  the  items 
that  go  into  the  various  types. 

The  type  D  tower  is  a  two-pole  structure  with  double 
cross-arms  and  is  used  for  special  crossings.  Type  E, 
which  is  a  four-pole  tower,  is  used  as  an  anchor  struc- 
ture with  the  insulator  arrangement  shown  in  Fig.  2. 
It  should  be  noted  that  the  method  of  cross  bracing 
differs  slightly  from  that  used  in  the  first  line.  The  end 
bracing  of  the  four-pole  structure  consists  of  3-in.  x 
3-in.  X  :{-in.  (7.5-cm.  x  7.5-om.  x  6.3-mm.)  angle  iron, 
and  at  the  poles  6-in.  x  8-in.  (15-cm.  x  20-cm.)  long-leaf 
yellow  pine  is  u.sed.  Two  diagonal  braces  made  up  of 
2-in.  x  6-in.  (5-cm.  x  15-cm.)  creosoted  long-leaf  yellow 
pine  are  added  to  give  rigidity.  One  of  the  3-in.  x  3-in. 
X  1-in.  angle-iron  braces  is  also  provided  at  the  center 
of  the  structure. 

Types  A,  B  and  C  are  used  for  spans  up  to  650  ft. 
(195  m.)  and  angles  up  to  3  deg.  The  type  A  is  a 
single  cross-arm  double-pole  structure  used  for  oi'dinary 


straight-line  suspension  runs.  The  type  B  structure  is 
very  similar,  with  the  exception  that  two  cross-arms  are 
used,  one  on  each  side  of  the  poles,  to  give  additional 
strength.  This  particular  type  is  used  at  railroad  cross- 
ings and  telephone  and  telegraph  trunk  line  crossings. 
The  chief  difference  between  the  type  B  and  the  type 
C  is  the  arrangement  of  insulators. 

From  the  cost  data  in  Table  I  it  may  be  seen  that  the 
largest  item  in  the  cost  of  this  line  was  for  poles  and 
fixtures,  this  material  amounting  to  $1,678.  The  labor 
in  connection  with  erecting  the  structure  cost  $676, 
while  the  labor  cost  of  stringing  the  wires  was  $217  per 
mile.  The  cost  of  the  wires  and  miscellaneous  items  used 
with  the  wire  was  $869.  The  direct  construction  cost 
came  to  $3,950. 

The  first  line  has  now  been  in  operation  more  than 
three  years,  and  the  maintenance  costs  have  been  prac- 
tically nil.  The  same  applies  to  the  second  line,  which 
has  been  in  operation  about  two  years.  Another  line  of 
the  same  type  is  now  in  course  of  construction  which  is 
identically  the  same  as  the  second  line  described  above, 
with  the  exception  that  the  tension  rods  are  made  of 
s-in.  diameter  instead  of  !■  in.  (1.25  cm.)  and  creosoted 
poles  are  used  for  this  line.  Any  further  lines  of  this. 
type  will  follow  the  design  of  this  latest  line. 


Repair  Defects  Before  They  Mature 

Trouble  Must  Be  Anticipated  by  Means  of  Detailed  Inspection 
at  Prescribed  Intervals  If  Costly  Interruptions  to  Operation  Are 
to  Be  Avoided  -  Typical  Arrangement  of  Schedules  and  Forms 

By  W.  G.  SCHMAUDER 

Assistant  General  Manager  Texas  Power  <£•  Liyht  Compan]i 


maintenance  of 
generating  station 
good  maintenance 
repairing  failures  as  they 
occur.  Experience  has  taught  them  that  defects  must  be 
found  early  in  their  development  and  repaired  before 
they  mature.  Consequently  they  have  established  main- 
tenance schedules  which  bring  about  detailed  inspec- 
tions at  prescribed  intervals.  Station  forces  who  have 
become  accustomed  to  such  schedules  swear  by  them 
and  accept  them  as  their  religion.  They  have  faith  in 
equipmei'.t  that  is  properly  maintained.  They  do  not 
live  in  dread  of  unexpected  failures. 

Maintenance  schedules  for  electrical  equipment,  more 
especially  stationary  apparatus,  has  not  been  adopted 
as  generally  as  for  mechanical  equipment,  but  they  are 
no  less  important.  An  insulator  breakdown  may  cause 
just  as  serious  and  just  as  costly  an  interruption  as  a 
turbine  failure.  Systematic  inspection  combined  with 
authentic  detailed  records  is  the  basis  of  good  mainte- 
nance, whether  the  scheme  is  carried  out  by  means  of  a 
calendar  tickler  file  and  a  day  book  or  a  more  elaborate 
schedule  of  card  files,  form  notices  and  ledgers. 

A  schedule  cannot  be  prescribed  to  suit  any  and  every 
property,  but  an  outline  of  a  working  schedule  will  carry 
fundamental  ideas  that  can  be  applied  to  suit  individual 
cases.  In  general,  inspections  to  fit  the  apparatus  are 
tabulated  and  serially  numbered,  either  on  cards  or  in 
book  form.  Inspections  in  book  form  are  very  conve- 
nient for  employees  responsible  for  maintenance,  in  that 


they  enable  them  to  carry  inspection  records  with  them. 
The  following  examples  of  inspections  give  a  general 
idea  of  their  nature: 

No.  17,  Lightning  Arresters,  101,  Weeks. — Aluminum  cell". 
Complete  overhaul.     (See  manufacturer's  instruction  book). 

jVo.  .52,  Loic-Tension  Wiring,  Thirteen  Weeks. — General 
inspection:  Note  particularly  that  all  aL-eessible  liv»  parts 
such  as  current  and  potential  transformers,  connection  lugs 
and  oil-switch  terminals  are  insulated  either  by  taping  or 
fiber  board.  The  insulation  of  switch  terminals  is  of  par- 
ticular importance  to  prevent  short  circuits  by  rats,  mice 
and  other  animals. 

No.  (17,  Potential  Regulators,  15ti  Weeks. — Completely  dis- 
mantle for  internal  and  external  inspection,  paying  particu- 
lar attention  to  upper  and  lower  bearings  and  to  clearance 
between  rotor  and  stator.  Change  or  filter  oil.  Paint  motor 
windings  with  air-drying  varnish,  and  note  condition  of 
bearings.      (See  Handbook,  S-25). 

The  engineer  who  is  responsible  for  maintenance 
must  exercise  his  judgment  on  the  theory  of  probabili- 
ties and  fix  inspection  periods  for  eveiy  piece  of  appa- 
ratus. Knowing  what  is  to  be  inspected  and  how  often, 
the  next  step  is  to  lay  the  scheme  out  on  the  calendar. 
The  task  is  so  to  juggle  the  inspection  dates  as  to  carry 
on  the  work  with  a  minimum  crew  and  a  minimum 
amount  of  traveling. 

On  the  system  of  the  Texas  Power  &  Light  Company 
maintenance  work  is  in  charge  of  division  engineers, 
each  being  responsible  for  approximately  fifty  stations 
and  500  miles  (926  km.)  of  line.  These  divisions  are 
subdivided  into  patrolmen's  districts,  including  five  to 
ten  stations  and  50  miles  to  100  miles   i  92  km.  to  185 
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CAREFUL   JL4INTENANCE   WORK   HAS   BEEN   FOUND  TO  PROLONG  THE  USEFUL   LIFE  OF   APPARATUS, 
BESIDES  ASSLTIING  CONTINUITY  OF  SERVICE 


km.)  of  line.  Cards  ai-e  prepared  showing-  inspections 
due  in  each  individual  district  for  any  given  week,  as 
shown  in  the  illustration,  and  these  are  filed  in  date 
order.  A  clerk  in  the  division  engineer's  office  on  Mon- 
day of  each  week  picks  the  cards  for  the  following  week 
and  advises  the  patrolman  or  maintenance  foreman  by 
written  memorandum  as  to  inspections  due  at  each  sta- 
tion. When  the  inspections  are  completed,  the  memo- 
randum, is  returned  with  notes  as  to  what  was  found, 
and  where  work  is  not  finished  its  status  is  indicated  on 
the  returned  memorandum  and  such  inspection  then 
continues  to  show  on  the  weekly  list  as  "delayed"  until 
it  is  cared  for.  The  field  notes  are  transcribed  by  the 
clerk  into  a  ledger,  classified  first  as  to  district,  second 
as  to  station,  third  as  to  section,  building  and  yards, 
high-tension,  low-tension  or  transmission.  With  space 
allowed  for  individual  pieces  of  apparatus,  it  is  usually 
desirable  to  show  name-plate  rating,  from  whom  pur- 
chased, date  installed,  etc.,  at  the  beginning  of  the  sheet, 
so  that  the  ledger  will  constitute  a  complete  history. 

The  rugged  equipment  of  today  requires  little  care, 
but  if  it  is  to  be  maintained  in  a  reasonable  state  of 
operating  efficiency,  the  little  care  must  be  administered 
methodically.  High-tension  transformers  have  operated 
ten  years  without  care,  filtering  or  replenishment  of  oil 
and  then,  when  they  were  dismantled  for  inspection, 
promptly  failed  upon  being  returned  to  service.  Delayed 
maintenance  permitted  early  deterioration.  True,  had 
the  transformers  not  been  disturbed  they  might  have 
operated  for  twelve  or  even  fifteen  years,  but,  on  the 
other  hand,  had  reasonable  care  been  accorded  to  them 
from  the  date  of  installation  their  useful  life  could  have 
been  doubled. 

E.xperience  must  be  applied  and  good  judgment  exer- 
cised in  fixing  the  inspection  period.  A  half-way  point 
must  be  reached  between  too  frequent  inspections, 
which  unnecessarily  and  unreasonably  burden  mainte- 
nance costs,  and  prolonged  periods,  on  the  other  hand, 
which  permit  une.xpected  failures.  In.sulator  deteriora- 
tion illustrates  this  point.  Ten-inch  disks  under  ten- 
sion, installed  in  191.3,  began  to  fail  in  1916.  Prelimi- 
nary tests  indicated  that  strain  units  had  deteriorated  at 
the  rate  of  5  to  10  per  cent  per  year,  while  suspension 
units  were  only  going  at  the  rate  of  1  to  5  per  cent. 
Considering  the  high  cost  of  replacing  units  in  tension, 
all  strains  were  removed  and  replaced  with  new  iwrce- 
lain.  The  disks  passing  test  were  then  used  in  replacing 
faulty  suspension  units.  During  the  years  191G,  1917 
and  1918  all  insulators  were  tested  annually,  but  when 


not  a  single  failure  developed  on  the  new  units  under 
tension  and  no  more  rapid  depreciation  took  place  on 
those  in  suspension,  the  schedule  was  changed  to  read 
every  three  years  for  the  strain  units  and  every  two 
years  for  those  under  suspension.  Tests  in  1921  have 
developed  the  fact  that  some  of  the  poixelain  installed 
in  1916  has  not  developed  a  single  failure  to  date.  The 
same  story  is  true  in  regard  to  pin-type  porcelain.  One 
22-kv.  line  constructed  in  1916  has  had  but  twelve  insu- 
lator failures,  and  these  insulators  were  shattered  by 
flashover,  whereas  other  22-kv.  lines  built  at  the  same 
time  have  had  their  insulators  culled  at  the  rate  of  8 
per  cent  a  year.  Obviously,  the  inspection  period  for 
porcelain  will  depend  wholly  upon  the  quality. 

The  only  criticism  of  periodic  inspections  is  with  ref- 
erence to  costs.  Are  they  warranted?  Do  they  pay 
meager  or  handsome  returns  on  the  investment  repre- 
sented by  cost  of  breakdown?  The  results  tell  their 
own  story.   On  a  recent  inspection  five  arrester  grounds 
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INSPECTIONS  BY  PATROLMEN  ARE  DIVIDED  INTO  DISTRICTS  AND 
SCHEDULED  BY   \VEEKS 

out  of  twenty-five  were  found  to  have  a  resistance  of 
2.5  ohms  or  more.  The  five  arresters  represented  an  in- 
vestment of  $240,  which  protected  equipment  valued 
at  $2,500.  The  tests  on  the  twenty-five  grounds  cost 
$3.50.  The  testing  of  grounds,  too.  should  be  mandatory 
from  a  .safety  standpoint.  Broken  bellows,  leaks  in  dash 
pots  and  welded  contacts  on  relays,  inoperative  toggles 
on  oil  switches,  broken  connections  on  trip  coils,  all  ren- 
der useless  equipment  which  has  been  installed  at  a 
big  cost.  Systematic  maintenance  can  be  overdone,  but 
the  common  fault  lies  in  its  lieing  underdone. 
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Acid  Cleaning  of  Condensers 

Cost  Is  About  20  per  Cent  that  of  Mechanical  Clean- 
ing of  Old  Water-Tube  Condensers,  Because 
Loss  of  Tubes  Is  Negligible 

By  Norman  G.  Hardy 

Chief  Electrical  and   Mechanical   Engineer  Arizona   Copper 
Company.  Ltd. 

HYDROCHLORIC  acid  has  been  used  to  clean  con- 
densers the  past  two  years  with  very  good  success 
at  the  generating  station  of  the  Arizona  Copper  Com- 
pany, Ltd.,  Clifton,  Ariz.  The  condensers  on  which  this 
outfit  is  used  have  a  tube  area  of  7,600  sq.ft.  in  2, .500 
i-in.  X  15-ft.  1-in.  Muntz-metal  tubes  and  are  used  for 
condensing  steam  from  2,000-kw.  turbo-generator.s.  The 
condensers  have  two  passes  with  vertical  diaphragms 
between  water  inlet  and  outlet  compartments.  The 
arrangement  of  apparatus  is  shown  in  the  drawing. 

Before  using  the  acid  both  heads  are  removed  from 
the  water  boxes,  the  tubes  are  washed  out  with  hose, 
and  the  scale  is  cleaned  from  the  water  boxes,  the  heads 
and,  so  far  as  practicable,  from  the  tube  sheets  also. 
After  drying  thoroughly,  the  water  boxes,  heads  and 


i"pipe 


ARRANGEMENT    FOR    CLEANI.NC    CONDENSER    WITH   ACID 

tube  sheets  are  painted  with  two  coats  of  roofing  cement, 
which  is  better  than  acid-proof  or  asphaltic  paints. 

Cover  plates  with  gaskets  are  fastened  over  the  water 
inlet  and  outlet  with  cap  screws  tapped  into  the  water 
box.  The  heads  are  then  replaced  and  the  apparatus 
connected  up.  A  temporary  platform  is  erected  on  the 
operating  floor  from  which  the  acid  is  poured  into 
the  mixing  tank.  This  tank  is  a  100-gal.  steel  drum 
with  one  head  cut  out  and  having  li-in.  pipe  connect- 
ing from  the  bottom  of  the  tank  to  the  top  of  the 
water  box  on  the  condenser.  Vent  pipes  about  12  ft. 
long  are  placed  at  the  top  of  each  water  compartment. 
The  water  boxes  are  tapped  for  a  l*-in.  pipe  and  have 
a  short  nipple  and  reducer  to  connect  to  the  3-in.  vent 
pipe.  These  vent  pipes  are  very  necessary  as  it  has 
been  found  that  the  generated  gas  will  blow  water  out 
if  a  height  less  than  12  ft.  is  used. 


To  circulate  the  solution  a  2-in.  brass  centrifugal 
pump  with  direct-connected  motor  drive  is  the  most 
satisfactorj-.  It  is  desirable  to  circulate  the  solution  atr 
as  high  a  velocity  as  possible  to  prevent  the  gases  gen- 
erated from  forcing  the  solution  out  of  the  tubes. 

Commercial  hydrochloric  acid  averaging  about  24  per 
cent  HCl  is  employed.  The  water  boxes  and  tubes  hold 
7,800  lb.  of  water  and  1,000  lb.  of  acid  for  one  cleaning, 
making  the  solution  about  3  per  cent  HCl.  The  con- 
densers are  filled  by  running  the  acid  and  the  water  in 
at  rates  calculated  to  give  the  proper  mixture.  As  soon 
as  the  level  in  the  condenser  rises  above  the  pump  suc- 
tion the  pump  is  started.  The  pump  is  run  for  four  to 
five  hours,  when  the  acid  is  entirely  neutralized.  The 
solution  is  usually  not  drained  from  the  condenser  until 
the  following  day.  After  removing  the  solution  one 
head  is  removed  and  each  tube  is  washed  out  with  a 
stream  of  water.  Each  tube  is  then  brushed  with  a 
round  wire  brush  on  the  end  of  4-in.  pipe,  through' 
which  water  is  supplied  to  the  brush. 

The  amount  of  scale  actually  dissolved  is  relatively 
small,  being  equivalent  to  a  thickness  of  about  0.001  in.. 
The  great  benefit  of  acid  treatment  is  that  it  softens 
and  loosens  the  scale  .'=o  that  it  can  be  easily  removed' 
by  washing  and  brushing.  If  a  condenser  is  very  dirty, 
it  is  more  economical  to  treat  it  several  times  with  a 
weak  acid  solution,  washing  out  the  loosened  material 
between  treatments,  raf-er  than  to  use  a  stronger  solu- 
tion less  often. 

Objections  to  the  use  of  acid  for  cleaning  are  the 
high  cost  and  the  possibility  of  injury  to  the  tubes  and 
packing.  The  first  of  these  is  undoubtedly  justified  and 
eliminates  this  method  in  any  case  where  the  tubes  are 
in  good  condition  and  the  scale  is  not  too  hard  to  permit 
mechanical  cleaning.  As  regards  the  second  objection, 
the  experience  of  two  years  indicates  no  serious  de- 
terioration of  the  tubes  as  a  result  of  using  acid.  These 
condensers  have  been  in  service  for  seven  and  one-half 
years.  For  several  years  they  were  cleaned  with 
mechanical  cleaners  very  satisfactorily,  but  later,  as 
the  tubes  became  brittle  from  dezincification,  the  tube 

CLEANING  COXDEN.SERS  WITH  ACID  CHEAPER  THAN  WITH 
MECHANICAL  CLEANERS 

Condenser  tube  area  if  7.600  sq.ft.  in  2,500  3J-in.  by   15-ft. 
Muntz-nietai  tubes 

Ac.d  Mecha  ical' 

Process  Process 

Labor,  cleaning,  etc $43  71  $51.12 

Hydrochloric  acid  (1.000  1b.) ; 147  00  

Brxxshes.  paint,  etc 5.00  

Cleaner  tools,  repairs,  etc , 10. 00 

•Tubes,  200 958  00 

Labor,  replacing  tubes 70 .  00 

Total $195.71  $1,089.12 

Saving  by  acid-cleaning 893 . 4 1 

•  With  present  condition  of  condensers  at  least  200  more  tubes  would  be  lost  by 
mechanical  than  by  acid  cleaning. 

loss  increased  rapidly  until  two  years  ago  it  amounted 
to  several  hundred  tubes  at  each  cleaning.  Since  using 
acid  for  cleaning  the  loss  has  been  negligible. 

Some  indications  have  been  found  of  local  corrosion 
of  the  cast-iron  tube  sheets  and  heads  resulting  from 
defects  in  the  paint  film,  but  it  is  thought  that  the 
damage  will  not  be  serious  for  several  years.  As  yet 
there  is  no  indication  that  the  tube  packing  is  being 
injured  by  the  acid  solution.  Tests  on  samples  of  the 
tubes  and  iron  showed  little  destructive  action. 

With  labor  and  material  costs  as  they  were  in  the 
early  part  of  1921,  the  cost  of  cleaning  a  condenser 
averaged  as  shown  in  the  appended  table. 
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Order  System  for  Coil- Winding  Shop 

A  4-in.  X  6-in.  Card  Holds  All  Information  Necessary  for  Carpenter,  Coil 
Winder,  Puller  and  Taper  to  Wind,  Shape  and  Insulate  Set  of  Coils  for  Almost 
Any  Machine — Saves  Much  Written  Instruction  and  Repetition  of  Orders 

By  A.  C.  ROE 

Detroit  Service  Department,  Westivghouse  Electric  &  Manufacturivg  Compaiuj 


IN  ANY  large  motor-repair  shop  where  coils  are 
wound  many  instructions  must  be  given  to  the 
coil  department  telling  what  type  of  coil  and  in- 
sulation to  use  in  making  up  a  set  of  coils.  More- 
over, there  is  much  repetition  of  work  as  the  methods, 
of  making  and  insulating  coils  are  often  the  same  for 
motors  of  different  manufacture,  speed,  size,  etc.  In 
order  to  set  down  this  information  in  a  concise  form 
and  to  obviate  the  repetition  of  instructions  on  duplicate 
work  a  system  has  been  developed  which  saves  much 
time  and  trouble.  All  the  instructions  for  a  set  of  coils 
are  placed  on  a  small  card,  which  is  handed  to  the  coil 
department.  This  card  is  passed  successively  to  the 
carpenter  w^ho  makes  the  mold  or  the  shuttle,  to  the 
winder  and  to  the  coil  puller  and  taper,  etc.  In  develop- 
ing the  cards  the  coil  records  of  a  large  shop  for  two 
years  were  studied,  with  the  result  that  a  few  symbols 
and  instructions  were  chosen  to  cover  virtually  all  types 
of  coils. 

For   holding   the   necessary   information   a   standard 


4-in.  X  6-in.  card  (A,  Fig.  1)  is  used.  The  arrange- 
ment of  the  card  and  the  wording  were  carefully  thought 
out  to  make  it  apply  to  all  tj-pes  of  coils.  The  back 
of  the  card  is  used  for  coil  dimensions  shown  diagram- 
matically.  The  top  line  on  the  face  of  the  card  is  re- 
served for  the  order  number  and  the  name  of  the  cus- 
tomer to  whom  time  and  material  are  charged.  The 
next  three  lines  may  be  used,  if  desired,  for  such  data 
as  type  of  motor,  hor.'iepower,  voltage,  serial  and  style 
numbers,  etc.,  but  as  each  motor  repaired  receives  a 
separate  order  number  the  nameplate  data  are  not  nec- 
essary for  this  card.  It  is  a  simple  matter  to  find  such 
data  in  a  file  in  which  a  6-in.  x  8-in.  card  is  kept  for 
each  customer. 

On  the  fourth  line  of  the  card  MLD  (mold)  is  printed 
to  give  the  mold  number  on  which  the  coils  are  to  be 
made.  This  number  is  entered  only  when  a  mold  already 
in  stock  is  to  be  used  or  when  it  is  necessary  to  make 
a  mold  valuable  enough  to  warrant  storing.  In  a  later 
issue  the  system  of  storing  molds  will  be  described. 
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ARD  FOR  DATA  TO  DIRECT   .MOLD  MAKER,  COIL.  WINDER,  PULLER  AND   INSULATOR    IN    MAKING  COILS 

the  card.      A  nmsh-coil   diag-i-am   l.«  on   the  rcviMsc  sId 


U.ied  for  all  types  of  coils.  A  is  f.-io  "f  <ard  and  diagrams 
C  or  D  are  on  reverse  side.  B  shows  foini  filled  for  a  special 
miLsh  coil.     This  shows  the  use  of  the  blank  lines  at  the  bottom  of 
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Tlio  nine  figures,  a,  h.  c,  rf, 
'',  /,  O,  I',  i,  illustrate  how 
phase  coils  are  insulated  and 
paired  for  induction  motors 
wound  with  strap-copper  coils 
and  having  partly  closed  slots 
into  which  the  coils  are 
threaded,  one  conductor  at 
a  time.  First,  the  total  num- 
ber of  phase  coils  required  is 
found  by  the  formula :  P.  C. 
=  2  X  number  of  poles  X 
number  of  phases.  For  in- 
stance, a  four-pole,  three-phase 


motor  would  havt 


t..t,il 


;i      ph:i 
I    ttu 


4X3 
'n    th.' 

ils   :ili- 

.1  pil.-^. 


Left  -  hand 
--=  Phase  Coils 


Left-hand 
phase  coil . 


B  phase  lead .  Riqht-hand 

Righf-hand  A  phase  lead-  ieft-hand  P"'^^^  coil 
/  .pho'se  coil 


CoiisN"!  I    2  2 

Correct  Way  to  Pair 
Phase  Coils 


on,,     pil.'     h'Mit;     <:lil,',l     l,.f 

pha.s..  luils  and  the  other  pile 
being  called  right-hand  phase 
coils. 

The  first  right-hand  turn  for 
right-hand  phase  coils  (with 
leads   away   from   you)    as    .4.4 

to  A'A'  in  drawings  (6)  and  (c)  should  be  taped 
lapped  layer  of  Empire  tape  ( D.OOS  in.  thick).  i 
applied  to  the  section  .if  ...il  ihii  is  sIimwh  ,i.,rl 
ings :  i.e.,  the  end  parts  ..f  ih,.  ,(.il  (ir.ini  wi  .|i|. 
Then  one  layer  of  red  ...it. in  in..'  i.-  ii,!.!...!  ..\ 
tape,  the  red  tape  beinK 
the  slot  section  of  the  coil 
from 


Gills  N?  I    I    2  E 
(h) 
Wrong 

(No  protection  between 
A  a  B  phases) 


Coils  N2 1    I   2  2 
(i) 
Wrong 


HOW  PHASE  COILS  ARE  INSULATED  AND  PAIRED 


th   one-half- 
tape    being 

..II  ihii  IS  sii..\vii  .l:.ik  in  the  draw- 
ih..  .  ..Il  (  tr. .Ill  H  I  .|.|.  I  I.,  wrapper). 
i..ri  lip.'  I.,  ippli..!  '.\.i  the  Empire 
.11. |... I  .lis..  ..\-.T  th.-  iTisiil.tting  cell  on 
Red  tape  starts  at  .4.4  and  ends  at  XX, 
hich  point  one  layer  of  white  tape  is  applied,  the  manner  of 


When    a    right-hand    and 
gether.  as  .shown   in   Fig.    / 
the  adjacent  end   portions   of  th 
Fig.  /(.     This  method  of  connection  is  accordingl 
I'ise,    it    is    wrong    to    connect    two    right-hand 


lai>pinB  depending  upon  the  in- 
sulation desired.  The  left- 
han^l  phase  coils  are  taped  in 
the  same  manner  except  that 
the  taping  starts  on  the  left- 
hand  turn  of  the  coil  a.s 
shown  as  in  the  drawings  d.  e 
and  /. 

The  correct  method  of  pair- 
ing phase  coils  is  shown  in 
drawing  <jr.  Two  incorrect  meth- 
ods are  shown  In  /(  and  i. 
First,  a  left-hand  phase  coil 
and  a  right-hand  phase  coil 
must  be  paired  together.  The 
e.\lra-insulated  leads  for  both 
coils  (those  leads  with  the  red 
tape)  must  be  placed  adjacent 
to  each  other  as  in  Fig.  g. 
^\■hen  the  coils  are  placed  in 
this  position  the  end  portions  of 
the  coils  which  are  adjacent, 
— I  as  M,  N.  O  and  P  in  Fig.  g. 
are  doubly  insulated  from 
each  other, 
left-hand  phase  coil  ai-e  paired  to- 
there  is  no  extra  protection  between 
M,  N.  O  and  P.  in 
ncorrect  Like- 
left-hand 


phase  coils  together  as  in  Fig.  i.  In  this  case  only  half  the  in- 
sulation required  is  present  between  the  end  portions  of  the  coils 
as  illustrated  at  M,  N,  O  and  P,  in  Fig.  i. 


TABLE    I— SYMBOLS  FOR  DIFFERENT  TYPES  OF  COILS  WITH  OPERATIONS  .\ND  TI.ME  REQUIRED 


(Mil 


Manufacturing  Information 

ih) .     Coils  wound  lut-and-n 
,  not  wound  in  layers 


Operations  Involved 
Make  mold.  wind.  .  .  . 


(Mush  pullers).  Coils  mush-wound 
on  shuttle  and  pulled  to  final  shape, 
.Starting  and  finishing  leads  sleeved 
while   winding   and    tied    in   place 

1  pulling  with  two  turns  of  light  ll.n 


Make  shuttle  and 
puller  blocks,  wind 
pull 


top,  four  cord  bands  per  ooil.  twc 
side  of  the  diamond  point. 

lils  requ 


(Threaded  puller).    Wire-wound  eoils.      Make     shuttles     and 
for  partially  closed  slots,   the  coils  blocks,  wind,   pull, 

being  wound  in  layers  on  a  shvittle  dip.  bake 

:ind  pidled  to  final  shape.    Starting 

lead  only  is  taped  with  0.004-in.  x  3-in.  cotton  tape,  while 
winding.  Wnen  pulling,  the  lead  end  of  coil  is  taped  around 
the  di.'tmond  point  and  one  inch  either  side  with  0.007x-{-in, 
cotton  tape,  naif  over-lapped.  The  coil  leads  are  not 
caught  under  this  tape,  but  are  tied  down  with  cord  bands 
consisting  of  iViu-  diameter  cord,  twelve  turns  per  baid.  four 
bands  per  coil,  two  at  eacli  end.  Coils  are  dipped  in  thin 
plastic  varnish  before  pulling. 

(Mold  A).  Coils  wound  to  fina 
-shape  on  a  mold  for  1 10-volt  to  220- 
v.ih  (,iHti-^l,,t  A  f    -Aud  DX 


•d    while 
.■II  glued 


Make  mold,  wind, 
assemble,  press,  dip 
in  plastic  varnish, 
wrap.dip  in  varnish, 
tin  leads 


hot 


nibled  (with  Kill 
■pressed..; 


id-a-lKilf  1 


of  murU- 
lak.-  a  wl 


ire  the 
.il,  the 


applied  on  slot  sect 

with  0.007xi-in.cot 

on  wrapper.     Pha^■e  coils  sa 
MUl-H     (Mold  B).     Same  as  Mld-A. 

for  440  volts  and  550  volts. 

lateasperP-C-B 

Mld-H    (Mold  H).    Same   as   MId-A, 

for  1.000  volts  and  2.300  volt 

suI:.t.:iHperr-C-H 

(Ripniarl .    Cuils  wound  flat  nmsh,  fo 

oIn■ll-^lot  machines.     Leads  sleeved 

wliile  winding,    coils  taped   with    0.004-in.   x   J-in.  cotton 

tape,  half-lapped  all  round  (semi-tight),  coils  not  dipped. 


for  P-C-A. 
See  MId-A 


ept      See   Mld- 


Bip 


MoUl,  wind,  tape. 


Bip-B      (Bipolar  B) .     Same   as    Bip,  except 

that  coils  are  taped  on  ends  ordy, 

i.e.,  from  slot  section  to  slot  section. 
C-W        Diamond-point    pulled    coils,    wh-ch 

are  wound  in  layers  on  a   shuttle. 

sleeved    while   winding,   pulled    to 

shape,  then  taped  all  round  with 

0.007-in    X  l-in.  cotton  tape,  half-tapped    (holding    wires 

stjuare  and  even  while  tapmg).     Dip  once  after  taping  in 


•Bip. 


Make  shuttle  and 
blocks,  wind,  pull, 
tape,  dip 


plastic  varnish. 
♦Days  required  to  make  a  se'  of  cols  (mnimum  and 


Opera  icr.s  Involved 

Make  shuttles  and 
blocks,  place  strips 
or  cells,  pull,  dip  in 
plastic  varrish. 

tape,  dip   in   clear 
variiish.  tin  leads. . 


Symbol  Manufacturing  Inf  rma  ion 

P-C-A  (Puller  coil  A).  Wire-wound  and  in- 
sulated coils  for  ope;i-siots.  1 10  to 
220  volts.  A.C.  and  D.C.  Coils  are 
wound  in  layers  on  a  shuttle,  start- 
ing and  fim;ihing  leads  sleeved,  slot 
section  of  coil  held  rigid  by  shellack- 
ed strips  or  paper  cells;  pulled  to 
shape,  leads  tied,  dipped  in  plastic 

varnish.  While  taping  a  one-and-a  half  turn  trea'ed-cloth 
wrapper  i^:  applied  on  slot  sections  and  whole  coil  is  taped 
with  0.007-in.  x  J-in.  cotton  tape,  half  overlapped  on  ends 
and  spaced  on  the  wrapper.  For  A.  C.  machines  the 
phase  coils  are  reinforced  with  one  layer  of  0.008-in.x  J-in,  bias 
ireated-clolh  tape,  half  overlapped  on  each  end,  sealing  the 
ends  of  wrapper  and  extending  from  wiapper  to  wrapper. 
The  phase  coils  are  painted  red  at  the  lead  end.  or  longer 
leads  used  to  distinguish  these  coils. 

P-C-B     (Puller  coil  B) .    Same  as  P-C-A,  ex-      See  P-C-A 

cept  that  it  applies  to  440-550-volt 

A.C.  and  D.C.  machines  and  that  a  one-and-a-half  turn 

mica  and  fishpoper  wrapper  is  used,  insstead  of  treated  cloth 

P-C-H    (Puller  coil  H).    Same  as  P-C-B.  ex-      See  P-C-A 

cept  that  it  applies  to  1 ,000  to  2.300- 

volt  A.  C.  machines.  .\  two-and-a-half-turn  mica  and  fish- 
paper  wrapper  is  used  for  1,000  volts  to  1. 1 10  volts,  and  for 
I.  too  volts  to  2.300  volts  a  three-and-a-half-turn  mica  and 
fishpaper  wrapper  is  used,  and  all  coils  (1.000-2,300)  are 
reinforced  on  ends  with  one  layer  of  0.008-in.  x  J-in.  bias 
trea*ed-cloth  tape  half-lapped,  the  phase  coils  haWng  two 
layers  of  treated-doth  tape  with  varnish  brushed  on  be- 
tween layers  and  all  coils  dipped  three  times  in  a  clear  var- 
nish. After  taping  coils  are  sandpapered  between  dips  to 
give  a  smooth  and  glos.--y  finish. 

Ken-A  (Reinsulate  A).  Reinsulating  strap- 
copper  coils  for  A.C.  and  U.C.  1 10- 
volt  to  220-volt  open-slot  machines. 
ha\nng  one  to  five  straps  per  coil. 
Tape  odd-numbere<i  straps,  on  ends 
only  (part  outside  of  slot  section),  with  one  layer  of  0.007-in. 
X  3-in.  cotton  tape,  half-lapped;  extend  this  tape  J  in. 
onto  slot  .section  of  coil  and  dip  coils  in  plastic  varnish.  Then 
use  a  ohe-and-a-half-turn  mica  and  fishpaper  wrapper,  inter- 
woven between  straps,  on  slot  section;  tape  with  0.007-in. 
X  i-iii.  cotton  tape,  lialf-lapped  on  ends  and  spaced  on 
wrapper.  When  phase  coils  same  as  P-C-A  are  required,  dip 
coils  in  clear  varnish:  otherwise  dip  coils  in  plastic  varnish. 

Rcn-B     (Reinsulate    B).     Strap-copper    coils      See  Ren-A 

for  440-volt  and  550-volt  open-slot 

machines,  same  as  Ren-A,  except  tape  all  straps  on  ends  and 

use  a  two-and-a-half-turn  mica  wrapper. 

Ren-C     (Reinsulate    Ct .     Strai>-<'opper    coils      

for  threaded-in  (partly-ilosed-slot) 

machines.  Each  strap  should  have  a  one-and-a-half-turn 
mica  and  fishpaper  wrapper  on  the  slot  section:  i.«'.,  a  two- 
turn  coil  would  have  four  wrappers  and  a  three-turn  coil  six. 
The  coil  i-»  taped  with  one  layer  of  0.004-in.  x  I-in.  cotton 
tape,  half-lapped  on  ends  and  spaced  on  cell  part.  Phase 
cods  should  be  half  righti»  and  half  lefts,  see  Figs.  a.  b.  c.  d. 
e.  f,  g,  h,  i  (above),  which  show  how  the  ohase  coi's  are 
insulated  and  assembled. 


Clean,  tin  leads,  re- 
form, assemble,  dip. 
wrap.  dip.  tin  or 
clean  leads 
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T.iBLE  II— LIXEAR  SPACE  OCCUPIED  BY  DOUBLE-COTTOX- 
CO^'ERED  WIRES  LAID  SIDE  BY  SIDE  (INCHES) 


• "nire Size,  B.  &  S.  Gage  X 

5       6       7       8  9     10     II      12     13     14 
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H  it  8  ^  I  fttfll  4.* 

'      H     H    H  j     A     i     A    H    H 

It.   !t,  '>  *    H    H      i    "    H 

■     IJJ  IK  lA  I      H     U    H    tt    H 

'tt  It  'A    »,    ^    *^    « 

}    ....     I      H    ^ 

It     I        a 


16     17     18     19     20 


A 

A 

A 

A 

^ 

A 

i 

♦ 

A 

A 

^ 

A 

t\ 

n 

A 

A 

1 

h 

a 

A 

A 

li 

A 

A 

ji 

H 

1 

A 

H 

i^ 

ji 

K 

fi 

H 

i 

ifi 

4 

^^ 

A 

A 

h 

H 

H 

rt 

i 

A 

« 

tr 

n 

A 

H 

fi 

ii 

ff 

n 

H 

t 

« 

i 

i 

H 

* 

}« 

u 

a 

H 

H 

a 

On  line  5  of  the  card  are  entered  the  number  of  coils, 
type  and  insulation  required.  In  entering  the  last  item 
certain  symbols  are  used  to  designate  certain  tj-pes  of 
coils.  These  s\-mbols  with  their  meanings  are  given  in 
Table  I,  which  also  shows  the  operations  and  the  time 
necessaiy  for  making  a  set  of  coils.  This  table  should 
be  readily  accessible  to  the  man  who  makes  out  the 
orders,  and  a  copy  should  be  posted  in  the  coil-winding 
shop  so  that  all  who  handle  the  order  may  know  how 
the  coil  is  to  be  made  and  insulated. 

The  turns  per  coil,  size  and  kind  of  wire  and  length 
of  leads  are  shown  on  line  6.  The  seventh  line  is  used 
for  the  arrangement  of  the  wires  in  the  coil,  i.e., 
number  of  wires  wide  by  number  of  wires  deep.  This 
line  is  not  filled  out  for  mush  coils.    At  the  end  of  the 


seventh  line  are  the  expressions  "Start"  and  "Fin," 
signifying  "start"  and  "finish,"  which  are  used  only 
when  one  lead  must  be  longer  than  the  other.  The 
words  start  and  finish  are  used  in  preference  to  top 
and  bottom  as  the  average  coil  winder  would  not  know 
the  top  lead  from  the  bottom  but  would  understand  what 
lengths  of  wire  to  leave  outside  the  mold  when  starting 
and  finishing  the  coil.  It  is  the  dutj-  of  the  person 
making  out  the  order  to  apply  these  terms  to  the  proper 
leads. 

Line  8  is  used  to  denote  the  number  of  colors  of 
sleeving  to  use.  For  instance,  an  armature  with  fortj-- 
nine  slots  and  ninty-eight  bars  would  require  two  colors, 
while  three  colors  would  be  required  for  147  bars.  The 
size  of  sleeving  (diameter)  to  use  should  also  be 
specified  as  well  as  the  number  of  wires  per  sleeve.  A 
sample  sleeving  card  is  quite  helpful  for  determining 
the  correct  size.  A  snug  fit  should  be  chosen.  If  this 
choice  is  left  to  the  coil  winders  they  may  select  a 
sleeve  that  is  too  large  because  it  will  slide  on  the  wire 
easily.  Too  large  a  sleeve  will  make  a  baggj-  appearance 
after  dipping  in  paint. 

Any  other  information  that  is  absolutely  necessary 
can  be  added  on  the  following  lines.  On  line  13  are 
entered  the  date  on  which  the  coils  are  wanted,  the 
date  the  order  was  issued  and  the  date  on  which  the 
job  was  completed.  An  example  of  a  card  which  has 
been  filled  out  is  shown  at  B,  Fig.  1.  The  use  of  the 
extra  lines  at  the  foot  of  the  card  is  illustrated.   These 


TABLE  III— DIMEXSIOXS  ANT)  CROSS-SECTIOXAL  .\REA  OF  BARE  AXD  DOIBLE-COTTON-COMJRED  RIBEOX  WIRE 


■  Bare 

Thick- 
ness  Width 
0  0126  0.1875 
0  0126  0.2500 

0  0159  0  1875 
0  0159  0  2500 

0  0201  0  2500 

0  0254  0  2500 

0  0285  0  1200 

0  0285  :.  1500 

0  0285  0  2070 

0  0320  0.1000 

0  0320  0.1320 

0  0320  0  1800 

0  0320  0  2500 

0  0320  0  3750 

0  0370  0  0920 

0  0390  0.1230 

C  0390  0.1700 

0  0390  0.2630 

0  0403  0  1600 

0  0403  0  2050 

0  0403  0  2500 

0  0403  0  3150 

0  0403  0  3750 

0  0420  0  1350 

0.0430  0  1100 

0.0453  0  0880 

0.0453  0  1450 

0  0470  0  1700 

0.0474  0  1500 

0.0474  0  2700 

0  0474  0  3150 

0  0490  0  0950 

0  0490  0  1340 

0  0490  0  1810 

0  0490  0  3740 

0  0490  0  4370 

0  0508  0  0700 

0  0308  0  1170 

0  0508  0  1610 

0.0508  0  2300 

O.0S2O  0  2050 

0.0540  0  0780 

0.0550  0  0950 

0  0570  0  1340 

0.0590  0  1500 
0,0590  0  2050 
0  0590  0  3150 


Size,  Inches 


Insulated  ^ 
Thick- 
ness Width 
0  0295  0  2015 
0  0295  0.2645 

0  0330  0  2015 
0  0330  0.2645 

0  0370  0.2645 
0  0425  0  2645 
0  0455  0  1332 
0.0455  0  1635 
0.0455  0  2210 

0  0490  0  1 130 
0  0490  0  1453 
0  0490  0  1938 
0  0490  0  2645 
0  0490  0.3900 

0  0540  0  1050 
0  0560  0. 1363 
0.0560  0  1838 
0  0560  0  2778 

0  0573  0  1735 
0  0573  0  2190 
0  0573  0  2645 
0  0573  0  3300 
0  0573  0  3900 

0  0590  0  1473 
0  0600  0  1230 
0  0623  0  1010 
0  0623  0  1585 

0  0640  0  1838 
0  0645  0  1635 
0  0645  0  2848 
0  0645  0  3300 

0  0660  0  1080 
0  0660  0  1473 
0  0660  0  1948 
0  0660  0  3890 
0  0660  0  4520 

0  0678  0  0868 

0  0678  0  1303 

0  0678  0  1745 

0  0678  0  2645 

0  0690  0  2J90 
0  0710  0  0950 
0  0720  0  1080 
0  0740  0  1473 

0  0760  0  1635 
0  0760  0  2190 
0  0760  0  3300 


Area  of  Copper 

Circ.  Square 
Mils   Inches 
2.964  0  002328 
3.967  0  003116 

3,727  0.002927 
4,992  0.003921 

6.288  0  004939 
7,909  0  006212 
4.133  0  003246 
5,222  0.004101 
7,291  0  005726 

3,794  0  002980 

5.098  0  004004 

7,084  0  005540 

9,906  0.007780 

14,999  0  011780 

3,960  0  003110 

5,693  0  004471 

8,027  0  006304 

12,645  0  009131 

7,765  0.006099 
10,075  0  007913 
12,383  0  009726 
15,719  0  012346 
18,798  0  014764 

6,683  0  005249 

5,517  0  004333 

4,515  0  003546 

7,804  0  006129 

9,570  0  007516 

8,439  0.006628 

15,682  0  012316 

18,397  0  014449 

5.271  0  004140 
7,704  0  006051 
10,637  0  008354 
22,678  0  017811 
26,608  0  020898 

3,822  0  003002 
6.863  0  005390 
9,708  0  007625 
15.464  0  012146 

12.834  0  010080 
4.566  0  003586 
5.826  0  004576 
8.836  0  006941 

10.317  0  008103 
14.449  0.011348 
22.712  0  017838 


■ Bare  ■ 

Thick- 
ness     Width 
0  0600    0.1170 
0  0600    0    1300 
0  0620    0.0880 


. —  Insulated  — ■ 
Thick- 
ness Width 
0  0770  0  1303 
0.0770  0  1433 
0  0790  0.1050 


.\rea  of  Copper 

Circ.       Square 
Mib        Inches 
7.954  0  006247 
8.948  0  007028 
5,896  0  004631 


■ Bare  ■ 

Thick- 
ness      Width 
0  0980    0    1300 
0.1000    0  3150 


^-  Insulated  — . 
Thick- 
ness     Width 
0  1150  0   1473 
0    1170  0  3300 


0  0641  0.0950  0  0810  0.1120  6,636  0  005252 
0  0641  0.2500  0  0810  0  2645  19.337  0  015187 
0  0641    0  3120     0  0810  0.3270    24.397  0  019161 


.Area  of  Copper 

Circ.  Square 
Mils  Inches 
15.154  0  011902 
39.040  0  030662 

16.076  0  012626 
21.660  0.017012 
25,556  0  020072 
33,998  0  026702 


0  0660  0. 1540 

0  0670  0.1120 

0  0670  0.1250 

0  0680  0.0910 

0  0680  0.1800 

0  0680  0.4000 


0  0720  0   1300 

0  0720  0   1500 

0  0720  0  2100 

0  0720  0  3150 

0  0740  0  2050 

0  0760  0    1340 

0  0780  0.1550 

0  0790  0   1250 


0  0830  0.1675  11,874  0  009326 

0   0840   0    1250  8.487  0   006666 

0.0840  0.1383  9,596  0  007537 

0  0850  0   1080  6,812  0  005350 

0  0850  0   1938  14,518  0  011402 

0  0850  0  4150  33,565  0  026362 


0  0808 
0  0808 
0  0808 
0  0808 
0  0808 
0  0808 
0  0808 


0  0840 
0  0840 
0  0840 


0  0880 
0  0920 
0  0940 


0.1080 
0  1150 
0  1500 
0.1750 
0  2000 
0  2500 
0.5000 


0  1 1 80 
0  3000 
0  3600 


0  4370 
0  1540 
0  3150 


0  0890  0  1433 

0  0890  0  1635 

0  0890  0  2240 

0  0890  0  3300 

0  0910  0  2190 
0  0930  0  1473 
0.0950  0  1685 
0  0960  0  1383 

0  0978  0  1250 
0.0978  0  1323 
0  0978  0  1635 
0  0978  0.1888 
0  0978  0  2140 
0  0978  0  2645 
0  0978  0  5150 


0  1010  0  1353 
0  1010  0  3150 
0  1010  0  3750 


0  1050  0  4533 
0  1090  0  1675 
0  1110  0  3300 


10.851  0  008522 
12.684  0  009962 
18,184  0  014282 
27,810  0.021842 

18,248  0  014332 
11.900  0  009346 
14.326  0  011252 
11  506  0  009037 

10,043  0  007888 

10.764  0  008454 

14,365  0  011282 

16,937  0  013302 

19,509  0  015322 

24.653  0  019362 

50.372  0  039562 


11.553  0  009074 
31,019  0  024362 
37.436  0  029402 


47.897  0  037618 
16.972  0  013330 
36.634  0.028772 


0  1020  0  1320  0'  1190  0  1493 

0.1020  0  1750  0  1190  0  1888 

0  1020  0  2050  0  1190  0  2190 

0  1020  0  2700  0  1190  0  2840 

0.  1060  0  2420  0  1230  0  2560 
0.  1060  0  2860  0  1230  0  3000 

0  1080  0.1150  0  1250  0  1320  14.747  0  011582 
0  1100  0  1880  0  1270  0  2020  25.264  0.019842 

0  1140  0  1440  0  1313  0  1610  19.835  0  015578 
0.1140  0.4120  0.1313  0  4270  58,735  0  046130 

0  1333  0  3500  48.411  0  038022 
0  1333  0  3650  50.627  0  039762 

0  1334  0  2340  32.546  8  025562 
0  1403  0  4800  71.756  0  056357 


0  1290  0.1750 

0  1290  0  2100 

0.  1290  0  2500 

0  1290  0  3200 

0  1290  0  4120 

0  1440  0  3000 

0  1460  0  I860 

0  1560  0.3120 

0  1620  0  2500 

0  1820  0,2900 


0  2150  0  2350 

0.2290  0  3000 

0  2580  0  3650 

0  2700  0  2830 

0.2890  0  3100 


0  1493  0  1950  27.676  0  021737 

0  1493  0  2270  33.425  0  026252 

0  1493  0  2o70  39.995  0  031412 

0  1493  0  3380  51.492  0  040442 

0  1493  0  4300  66.603  0  052310 

0  1645  0  3180  53.937  0  042362 

0  1665  0  2060  33,509  0  026318 

0  1768  0  3300  61.103  0  047990 

0  1845  0  2690  50,499  0  039662 

0  2068  0  3120  64,800  0  050894 


0  2403  0  2600  61,929  0  048639 
0  2543  0  3260  85.070  0  066814 
0  2835  0  3910  115.631  0  090817 
0  2958  0  3080  93.018  0  073057 
0  3150  0.3360  109.800  0  086237 


0  3000  0  4000  0  3260  0  4260  148.519  0  M6647 
0  3000  0  5000  0  3260  0  5220  186.716  0  146647 
0  3250  0  3500  0  3513  0  3760  140,561  0  110397 


TABLE  IV— CROSS-SECTIONAL  AREA  OF  BARE  COPPER  STRAPS  AND  BARS' 


chcs 


Size.  Ii 

Thick-  Square 

ncss     Width  Inches 

0  0100            i  0.007479 

0  0126  0.300  0.003746 

0  0126  0.350  0  004376 

o;oi26           i  0.006266 

0.0126          i  0.007841 

0  0159  0.300  0  004716 
0  0159  i   0  005908 

0  0190  0.300  0  005693 


0.02,01 
0.0201 
0.0201 
0,0201 


i  0  009963 
J  0.014988 
1  0.020013 
li  0.025038 


0  0226  0.300  0  006670 
0  0226  0.350  0  007800 

0  0254  }   0  006212 

0  0254  0  350  0  008752 
0  0254  0.400  0.001002 
0  0254  i  0.012561 

0.0254  1      0  025261 

0  0254  U  0.037962 
0  0285  i  0.021201 


Size,  Inches  Area  in 

Thick-  Square 

nOB.s     Width    Inches 

0  0403  0.400  0  015771 

0  0403           i  0  024839 

0.0403          1!  0  060101 

0.0415          H  0  046318 

0  0420  0  300  0  012221 

0  0420           3  0  031121 

0.0430            i  0  015728 

0  0430        lA  0  054696 


J  0  017106 
J,  0  020036 
«  0,022965 
A  0  025896 
i  0  028825 
i  0  034684 
J   0  040544 

1  0  046403 
li  0  052263 
II  0  058122 
I!  0  069840 
H   0  081559 

2  0  093278 


Size,  Inches     Area  in 
Thick-  Square 

ness    Width     Inches 


2J  0 
2J  0 
2i  0 


108536 
124161 
131975 
139787 
155411 
1 8()(,62 
010880 
014787 
0,060198 


0  072  0  400  0  027687 
0  072  1  0  070887 
0  072    1!  0  079888 


A 


0  0490  0  181  0  008354 


J  0  011509 
',  0  015415 
1%  0.017368 
j  0  019321 
J  0.023227 
{  0  027134 
1  0.031040 
U  0.038852 
U  0.046665 
l'  0.062290 
3i  0.097446 


0  0320  i  0.007780 
0  0320  0.350  0.010980 
0.0330  0.180  0.005706 

0.0359  ?  0  013186 
0  0159  0  400  0  014083 
0.0159  i  0.022161 
0  0159  li  0.044598 
010139    U  0.053573 

0  0365  0.300  0.010664 
0  0365  0.562  0  020227 
0^0365  li  0.040777 
0.0365  15  0.046479 
0.0380  0.350  0.012990 

0  0403  0.150  0.005696 
0^0403    i  0.009726 


0  0508 
0  0508 
0  0508 
0  0508 
0  0508 
0  0508 
0  0508 
0  0508 


i  0  012146 

I  0  018496 

J  0.024846 

i  0.037546 

I  0  050246 

1  \  0  07564b 

\i  0  094696 

21  0  126446 


A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 

0  0808 
0  0840 
0  0860 


0  0520  0  300  0  015019 
0  0550  0  400  0  021351 
0  0550  ;  0  040601 
0  0550  1  A,  0  057788 
0  0580  0  400  0  022478 
0  0580  0.860  0  049158 
0  0587   1   0  057961 

J5     i   0  022599 
Jj  0  400  0  024162 


A  0  026505 
i  0  030411 
5  0  038224 
j  0  046036 
I  0.058498 
H  0  057755 
I  0  061661 
It  0  069474 
l{  0  077286 
Ij!  0  085099 
H  0  092911 


i  0  018221 
,>j  0  023104 
{  0  927987 
A  0  032869 
!  0  037752 
I  0,047518 
i  0  057283 
I   0  067049 

1  0  076815 
IJ  0  086580 
li  0  096346 
U  0  115877 

2  0  154940 

0  150  0  010719 
0  300  0  023685 
0  615  0  051303 

i  0  033271 
A  0  039129 
i  0  044988 
I  0  056707 
j  0  068426 
i  0  080145 

1  0  091863 
U  0  103582 
li  0  115301 
U  0  127020 
I'j  0  138738 
15  0  162176 

2  0  185613 
2i  0  197332 
2i  0  220770 
2*  0  232488 


Size,  Inches  Areain 
Thick-  Square 
ness  Width  Inches 
j  0  039129 
5  0  052120 
A  0  058956 
•  0  065792 
'  0  079464 
;  0  093136  i 
1  0  106807 
li  0  134151 
H  0  161495 
1'  0  188839 


0  118  0  690  0  078432 

J  i  0  029364 

i  i   0  044988 

:  A  0.042801 

i  »  0  059146 

i  A  0.066959 

I  i   0  074771 

I  j  0  090396 

I  i  0  106021 

1  0  900  0  109146 

i  I  0  121646 

I  U  0  137272 

i  li  0  152896 

}  H  0  168521 

1  |i  0  184146 

!  IS  0  199771 

I  |i  0  215396 

I  2     0  246646 

1  2i  0  277897 

i  2i   0  309146 

I  3  0  371647 


Size,  Inches 
Thick- 
ness 
ft 
A 
ft 
ft 
ft 
ft 
ft 
ft 


Sq 
Width  III 
i  0  n 
i  0  (. 
ft  0 
i  0 
i  0 


I   0 


0 

0 

0 

0 

0 

0 

/ 

(I 

2i 

0 

2* 

0 

2i 

0 

3J  0 


II  JM)I 
137271 
160709 
184146 
207584 
231021 
254459 
277896 
301334 
324771 
371646 
418521 
465396 
488834 
512271 
559146 
652896 


0.  100 
0,  100 
0  100 
0.100 
0  100 
0.100 
0  100 
0  100 
0  100 


i  0  022854 
i  0  035354 
A  0  041604 
»  0  047854 
I  0.060354 
J  0  072854 
J  0  085354 
U  0  185354 
2i  0  235354 


1  0  068426 
?  0  083647 
i  0  118803 
U  0,153959 

S  0  056707 
i  0  076238 
s  0.095770 
}  0  113834 
i  0  133366 

1  0  152806 
1{  0  191959 
U  0  211491 
1;  0,231021 
li  0  250553 
IJ  0  270084 

2  0  309146 
2i  0,348209 


0.200  0.900  0  176647 
0.229  0.300  0  065914 
0.300  0.400  0  118113 


i   0  080145 

J  0  107488 

A  0  121161 

i   0  133365 

;  0  160709 

i  0  188053 

1  0  215396 

1'  0  270084 

H  0  324771 

I  0  091863 
',  0  123113 
A  0  138738 
i  0  152896 
I  0.184146 
j  0  215396 

1  0.242455 
li  0  273705 
li  0.304955 

Iri  0  320580 

U  0.367455 

li  0.429955 

li  0.461205 

2  0.492455 
2i  0  554955 
2!  0  617455 

3  0  742455 

4  0.992455 

5  1.221250 


Siz  ,  Inches      .\rea  in 

Thick-  Square 

'r-.-i     Width     Inches 

',  J   0   154363 

;   0   191959 

;   0  226830 

,.(  I      0  304955 

rt  110  383080 

A  li   0  461205 

,'.  1;   0  539330 

2     0  617455 

21   0.773705 

3:    1.203390 

i  0   138738 

;  0    184146 

;  0  231021 

;  0  273705 

;  ;  0  320580 

i  I  0  367455 

;  P.  0  461205 

i  li  0  554955 

i         2  0  742455 

j         2i  0  836205 

i.        2J  0  929955 

j         3  1    11745S 

j         4  1.49245 

H  i  0.347924 

A         1     0.429955 
rt         \i   0.758080 

»  4   0.299087 

)  I     0.486587 

1  IJ  0.611587 

I  H  0.736587 

>  2     0. 986587 

i  3     1. 48659 

J,         I J   0.970962 

J         2     1.23659 

1         1     0.736587 
i         2i   1.65773 

li         2!   3.07135 


►Circ.mils  =   0.0000007854  sq.in. 


TABLE  V— DIAMETER  AND 


AREA  OF  ROUND  AND  SQUARE  COPPER  WIRE  WITH  VARIOUS  INSULATIONS 
*(Blackface  type  means  square  wire) 


S.C.C.  =  single-eotton-covered 


on-covered-     D.C.C.   =  double-eotton-eovered ;    T.C.C.  =  triple-cotton-covered;    S.SilkC.  =  singlc-sdlk-eovered. 
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L(?oaerK/forf- F  -— ■4<--  F   -■'Mead end Tcr 
riqhf-hand  colli  ,x^   w-A-i >;    ,-:  Jeff  hand  coil 


Wire  Space  J'«r 


FIG.    2 METHOD    OF    FIIXING    IN    DIAGRAMS    FOR    MUSH    COILS 

(C  FIG.  1) 

Xote  how  the  position  of  the  leads  is  indicated  (heavy  lines). 
A  is  a  basket  mush  coil.  C  and  D  are  bipolar  coils.  In  C  two 
vertical  lines  have  been  added,  showing  that  the  coil  ends  are 
straight  instead   ot  diamond-pointed. 

cards  can  be  run  off  on  a  duplicating  machine  or  can  be 
printed  at  a  small  cost. 

On  the  reverse  side  of  the  card  are  shown  the  coil 
dimensions.  Only  two  forms  of  diagrams  are  used,  one 
for  mush  coils  (C,  Fig.  1)  and  one  for  puller  coils  (D, 
Fig.  1).  These  are  printed  on  the 
cards  as  desired  by  means  of  rubber 
stamps.  If  the  work  is  done  by  a 
printer  the  diagrams  might  be 
printed  from  cuts. 

The  method  of  filling  out  the  dia- 
gram for  mush  coils  is  seen  in  Fig.  2. 
It  will  be  seen  that  the  position  of 
the  leads  is  indicated  by  the  heavy 
lines  added  to  the  diagram.  In  C 
two  vertical  lines  have  been  added, 
showing  that  the  coil  ends  are 
straight  instead  of  diamond-pointed. 
By  such  slight  modification  one  dia- 
gram is  applied  to  any  mush  coil. 

Information  on  the  puller  coil  is 
more  complicated.  In  the  diagram 
(D,  Fig.  1)  the  notations  "Leads 
on  top,"  "on  bottom,"  "at  diamond 
point,"  "at  cells,"  are  used  to  indi- 
cate the  position  of  the  coil  leads. 
The  top  of  a  coil  is  that  part  farthest 
from  the  shaft  on  a  rotor  and  closest  to  the  shaft  on 
a  stator  (see  d.  Fig.  3).  The  terms  B  and  HT  in 
the  next  line   refer  to  the  width  and  height   of  the 


puller  coil  as  shown  at  (b),  Fig.  3.  RH  and  LH  mean 
right  hand  and  left  hand  respectively.  One  of  these 
pairs  of  terms  is  crossed  out  when  the  card  is  being 
filled. 

The  difference  betiveen  right-hand  and  left-hand  coils 
should  be  studied  carefully.  Using  a  left-hand  coil  in 
place  of  a  right-hand  in  a  direct-current  wave-wound 
armature  would  reverse  the  direction  of  rotation  in  a 
motor  or  the  polarity  in  a  generator,  and  would  cause 
other  troubles  in  compensated  interpole  machines.  Fig. 
4  shows  a  right-hand  and  a  left-hand  coil.  To  deter- 
mine the  kind  of  coil  hold  it  as  it  would  fit  in  a  rotor 
with  the  leads  toward  the  observer.  If  the  high  side 
(the  side  that  would  fall  in  the  top  of  the  slot)  is  to 
the  right  it  is  a  right-hand  coil  (.-1  in  Fig.  4).  The 
reverse  holds  for  a  left-hand  coil  {B,  Fig.  4).  When 
winding  a  right-hand  coil  in  a  shuttle  the  groove  for 
the  starting  lead  should  be  on  the  left-hand  side  of  the 


Wire  space 


E  F 

FIG.  4 — DIFFERENCE  BETWEEN  RIGHT-HAND  AND  LEFT-HAND 
COILS 
A — Right-hand  coll,  because  when  leads  are  toward  obser\'cr 
right-hand  side  of  coll  would  be  In  top  of  slot  of  a  rotor.  B  Is  a 
left-hand  coil  because  the  left  side  of  the  coil  would  fall  in  the 
top  of  the  slot  when  leads  are  toward  observer.  C— Position  for 
pulling  right-hand  stator  colls.  D — Pulling  position  for  left-hand 
stator  coils.  E — Position  for  Induction-motor,  wound-rotor  right- 
hand  colls.  F — Position  for  induction-motor,  wound-rotor  left- 
hand  coils. 


FIG.   3 — HOW  DIMENSIONS  OF  COILS  IN   A    MOTOR  ARE  ENTERED   ON   CARD  DIAGRAM 

(DFIG.  1) 
(a)  Is  card  diagram  filled  in.  (d)  Dimension  letters  to  correspond  to  card  at  Ca). 
(b)  Shows  how  height  of  coil  (HT)  is  measured.  (c)  Shows  how  length  of  coil  is 
flgured  (e)  Kiclcdown'  of  rotor  coil  is  shown  at  KD.  The  dotted  lines  in  (e)  show 
the  coil  as  pulled  and  the  full  lines  show  the  coil  with  a  correct  "kick -down"  so  that 
the  coil  ends  are  below  the  level  of  the  rotor  iron. 

shuttle.     For  a  left-hand  coil  the  groove  should  be  at 
the  right. 

At  (a),  Fig.  3,  a  puller-coil  diagram  is  showTi  lettered 
to  correspond  with  the  cross-section  of  a  motor  at  d. 
All  dimensions  are  obtained  from  the  motor  and  a  sam- 
ple coil.  The  length  .4  is  the  length  of  the  slot  section 
of  the  coil.  B  is  the  distance  from  the  center  line  of 
the  bottom  of  the  top  half  of  the  coil  to  the  center  line 
of  the  upper  part  of  the  bottom  half  of  the  coil.  It  is 
more  easily  measured  as  at  (b)  in  Fig.  3.  D  is  the  angle 
to  which  the  coil  is  pulled  and  is  equal  to  (360  deg./N) 
X  coil  pitch,  where  .V  is  the  total  number  of  slots  in  the 
machine.  The  total  inside  length  of  the  shuttle  is  M  4- 
E.  where  E  is  the  diameter  of  pins  used  on  the  shuttle. 
T  is  the  distance  from  the  rotor-shaft  center  to 
the  center  of  the  slot.  To  get  T  for  a,  rotor  sub- 
tract one-half  the  depth  of  the  slot  from  the  radius  of 
the  rotor.  For  a  stator  add  one-half  the  slot  depth  to 
the  radius  of  the  stator.  The  dotted  line  in  the  card 
diagram  represents  the  coil  pulled  to  its  final  shape  with 
the  "kick-up"  put  in  the  coil.  This  "kick-up"  is  put  in 
a  stator  coil  so  that  the  ends  of  the  coil  will  not  project 
above  the  level  of  the  stator  iron  and  rub  on  the  rotor 
or  prevent  its  being  put  into  place.  The  dimension  L 
is  best  determined  by  winding  a  trial  coil,  placing  it  in 
the  stator  and  noting  the  amount  of  "kick-up"  neces- 
sar>'  to  make  the  coil  ends  come  below  the  iron.     This 
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TABLE  VI— NUMBER  OF  WIRES  OF  ONE  SIZE  WHICH  IS  EQUIVALENT  TO  A  CERTAIN  NUMBER  OF  WIRES 

OF  ANOTHER  SIZE 


|3fe-3 


Wire  sizes  (B.  &  S.  gage)  are  on  top  line.    In  body  of  table  figures  on  the  same  horijontal  line  show  the  number  of  K-ires  of  each  gage  equivalent  i 
cross-section.    Column  on  left  shows  the  wire  size  which  is  equivalent  to  the  number  of  wires  indicated  in  body  of  table  under  the  respective  gage  siz< 


;  oSm 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

II 

10 

9 

0000 

2,105 

1,670 

1,324 

1,050 

R33 

661 

524 

415 

329 

261 

207 

164 

130 

103 

82 

65 

52 

41 

32 

26 

20 

16 

000 

1,670 

1,324 

1.050 

833 

661 

574 

415 

379 

,!6I 

207 

164 

130 

103 

82 

65 

52 

4! 

32 

26 

20 

16 

13 

00 

1,324 

1,050 

833 

661 

574 

415 

379 

761 

207 

164 

1)0 

IU3 

82 

16 

0 

1,050 

833 

661 

524 

415 

329 

261 

207 

164 

130 

103 

82 

65 

52 

4! 

il 

26 

20 

16 

13 

10 

8 

833 

661 

524 

415 

379 

761 

707 

164 

130 

103 

82 

65 

52 

41 

32 

26 

20 

16 

13 

10 

8 

6 

661 

524 

415 

329 

761 

707 

164 

13(1 

lOi 

82 

65 

52 

41 

32 

26 

16 

13 

10 

8 

6 

5 

524 

415 

329 

261 

707 

164 

1311 

11(3 

82 

65 

52 

32 

8 

6 

5 

415 

329 

261 

207 

164 

no 

103 

n/. 

65 

52 

41 

32 

26 

20 

16 

13 

lU 

8 

6 

5 

4 

3 

329 

261 

207 

164 

130 

103 

82 

65 

52 

41 

a 

26 

20 

16 

5 

4 

3 

6 

261 

207 

164 

130 

103 

82 

65 

52 

41 

32 

26 

20 

16 

13 

10 

8 

6 

5 

4 

3 

2 

103       82       65       52 


82       65       52 


52  41  32  26 

41  32  26  20 

32  26  20  16 

26  20  16  13 

20  16  13  10 


32       26       20 
32       26       20       16 


32       26       20       16       13       10 


Ohtained  frjm  the  Rome  Wire  Company. 


amount  of  "kick-up"  is  given  to  the  coil,  and  it  is  tried 
again.  For  rotor  coils  a  "kick-down"  is  often  required; 
i.e.,  when  the  distance  between  the  rotor  iron  and  the 
top  of  the  coil  is  less  than  i  in.  The  lettering  on 
either  side  of  diagram  a  in  Fig.  3  and  the  sketches 
C,  D,  E  and  F,  Fig.  4,  explain  the  way  the  loops 
should  be  put  in  the  pulling  machine  for  right- 
hand  or  left-hand  coils.  A  and  C,  Fig.  3  (a),  are  the 
slot  section  (cells)  of  the  coil  which  fit  in  the  blocks 
on  the  pulling  machine.  As  these  blocks  have  ends 
rounded  with  1-in.  radius,  they  are  i  in.  longer  than 
the  lengths  A  and  C  in  (a).  Fig.  3.  In  this  diagram  C 
is  shown  longer  than  A,  which  holds  for  all  .stator  coils, 
as  C  will  be  the  top  half  of  the  coil.  A  stator  coil  is 
pulled  inverted.  For  a  rotor  the  side  A  will  be  the  top 
of  the  coil  and  should  therefore  be  the  longer. 

At  the  bottom  of  the  card  is  a  notation,  "Wire  Space," 
which  tells  what  size  to  make  the  slots  on  shuttles  and 
the  space  in  the  jaws  of  the  pulling  machine.    In  figur- 
ing this  size  the  wire-space  table   (Table  II)   will  save 
time.    This  table  .shows  the  width  of  slot  necessary  for 
any   number  of   double-cotton-covered   round   wires    up 
to  twelve.    For  instance,  with  a  coil  of  No.  8  gage  wire, 
two  wide  by  three  deep,  under  No.  8  in  the  top  row  and 
in  line  with  2  of  the  first  column  is  the  figure  }■::,  which 
is  the  width  in  inches  of  the  coil.     Similarly   \h   in.  is 
the  height.    Table  III  likewise  may  be  used  for  double- 
cotton-covered  copper  ribbon,  Table  IV  for  bare  strap 
copper  and  Table  V  for  square  and  round  with  cotton, 
enamel  and  silk  insulation.     These  tables  give  also  the 
cross-sectional  area  of  the  wires.     Table  VI  is  used  for 
finding  wires  of  equivalent  cross-section  when  the  wire 
size  is  changed  or  for  substituting  when  out  of  .stock, 
etc.     For  instance,  suppose  two  No.   10  wires  may  be 
replaced  by  wires  of  other  sizes.    To  find  how  many  No. 
14  wires  should  be  used  in  place  of  two  No.  10  trace 
down  from  10  in  the  top  line  to  figure  2.     Then  follow 
to  the  left  until  under  14  is  found  figure  5.    This  means 
that  five  No.  14  wires  may  be  substituted.     Similarly 


four  No.  13  might  be  used  or  one  No.  7,  depending  upon 
the  slot  space  and  the  formation  of  the  wire  in  the  slot. 

To  check  the  new  coils  against  the  old  coils  the  dimen- 
sion F-F  in  (a)  and  (c).  Fig.  3,  and  the  dimensions 
B  and  HT  in  (b)  and  (d),  Fig  3,  are  used.  F  is  the 
distance  between  the  center  lines  of  the  shuttle  pins  and 
of  the  coil  when  pulled  to  shape.  Thi?  is  a  check  on  the 
coil  length,  and  the  total  inside  length  of  the  coil  is 
E  +  2F.  S  is  a  check  on  the  angle  D  or  the  coil  pitch. 
This  is  measured  as  shown  in  (b)  and  (d).  Fig.  3. 
HT  is  the  height  of  the  coil  at  the  diamond  point  from 
the  bench  on  which  the  coil  lies  as  in  (b).  Fig.  3. 

When  filling  out  the  coil-order  cards  a  requisition  for 
material  should  be  made  at  the  same  time,  the  neces- 
sary data  being  obtained  from  a  sample  coil  taken  from 
the  motor.  A  copy  of  the  coil  order  can  be  made  on 
plain  paper  and  filed  on  the  "incompleted"  file  of  the 
shop  as  a  tickler. 

Complete  instructions  on  making  molds  and  winding, 
insulating  and  pulling  coils  will  be  given  in  a  later  issue 
of  the  Electrical  World. 


THE  legislation  ivhich  took  from  the  municipalities 
the  regulation  and  control  of  p7tblic  utilities  and 
related  the  power  with  the  utility  commisfioti  has  been 
welcomed  by  the  public  and  the  public  utiiity  com- 
panies alike.  But  it  should  not  be  forgotten  that  success- 
ful  regulation  must  be  fearless  and  fair  and  accom- 
modated to  the  exigencies  of  changing  conditions. 
Whenever  the  administrative  agency  appointed  to 
arbitrate  the  public  and  the  utility  is  influeiiced  by 
public  sentiment  rather  than  co7)siderations  of  justice, 
the  purpose  of  the  laiv  will  fail,  not  because  of  its 
itifirmities  but  because  of  its  tveak  and  servile  admin- 
isti-ation.  Critics  should  appreciate  that  private  capital 
devoted  to  public  service  is  entitled  to  a  fair  return 
a7id  that  it  requires  more  courage  and  character  to 
render  just  than  popular  decisions. — From  a  decision 
by  Justice  Owen  of  the  Wisconsin  Supreme  Court. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Disturbances  from  X-Ray  and  Radio  Outfits 

To  the  Editor  of  the  Electrical  World  : 

Sir:  Owing  to  the  increasing  use  of  X-ray  and  radio 
equipment,  it  seems  advisable  that  electric  service  com- 
panies give  immediate  attention  to  some  of  the  difficul- 
ties of  serving  such  apparatus  before  the  objectionable 
features  become  serious  obstacles.  The  objection  to  the 
X-ray  machine  is  that  a  large  transformer  capacity  is 
required  w^ith  but  little  return  for  the  service  rendered. 
The  actual  use  of  the  equipment  takes  relatively  large 
capacity  and  but  little  energy,  so  that  if  charges  are 
made  for  the  energy  consumption  only,  the  return  is 
not  commensurate  with  the  investment  required  to 
serve ;  in  fact,  the  losses  in  the  transformer  will  in  most 
cases  exceed  the  consumption  of  the  equipment  in  use. 

To  meet  this  situation  the  central-station  company 
must  necessarily  make  a  demand  or  readiness-to-serve 
charge  adequate  to  compensate  for  the  carrying  charges 
on  the  excess  transformer  capacity  required  and  the 
losses  through  the  transformer  itself. 

With  radio  outfits  there  is  actual  disturbance  to  the 
service  of  other  consumers.  We  have  had  a  number 
of  actual  cases,  the  experience  in  a  few  of  them  being  as 
follows : 

Case  (a). — A  radio  outfit  was  installed  in  a  high 
school  with  some  patented  device  for  preventing  "kick- 
back." The  device  did  not  perform  the  function  for 
which  it  was  intended  and  the  disturbances  were  trans- 
mitted to  other  consumers  supplied  from  the  same  trans- 
former, resulting  in  the  burning  off  of  wires  in  the 
house  and  actual  sparking  from  lighting  fixtures. 

Case  (&). — An  outfit  was  installed  in  the  laboratory 
of  one  of  the  colleges  supplied  by  us  which  when  put 
in  use  caused  a  flickering  in  the  lights  on  all  of  the 
service  supplied  from  the  same  transformer.  There 
was  enough  disturbance  to  cause  a  jumping  of  the  cur- 
rent from  the  service  wires  to  the  steam  pipes  in  the 
building  in  which  ihe  installation  had  been  placed  to 
such  an  extent  that  a  person  able  to  do  so  could  read 
the  messages  being  sent  out  when  sitting  in  the  room 
in  which  the  jumping  occurred. 

Case  (c). — A  wireless  outfit  was  installed  by  one  of 
our  consumers  in  a  shed,  with  a  separate  service  line 
direct  from  the  distribution  transformer.  As  soon  as 
this  set  was  placed  in  service  adjacent  con.sumers  com- 
menced to  complain  of  serious  flickering  of  the  lights, 
which  continued  until  the  set  was  placed  on  a  separate 
transformer. 

These  three  cases  are  typical  of  the  effect  of  wireless 
outfits,  and  at  the  time  they  were  fir.st  observed  we 
notified  the  consumers  that  it  would  be  necessary  for 
them  to  install  independent  transformers  from  the  pri- 
mary distributing  voltage  to  110  volts,  or  to  install 
1-kw.  one-to-one  transformers  on  the  service  lines. 


Informal  complaints  were  made  by  two  of  these  con- 
sumers to  the  commission,  and  the  chief  of  Bureau  of 
Rates  and  Tariffs  of  the  commission,  in  the  correspond- 
ence concerning  these  informal  complaints,  advised  us 
that  in  his  opinion : 

"It  is  incumbent  upon  the  electric  company  to  supply 
service  for  these  radio  plants,  and  it  would  also  appear 
that  the  investment  in  the  transformer  should  be  made 
by  the  electric  company.  ...  If  the  cost  of  supplying 
this  equipment  is  such  that  it  vk'ould  be  unfair  to  other 
consumers  to  absorb  that  expense  in  the  general  operat- 
ing expenses,  it  would  appear  logical  that  a  rate  might 
be  made  especially  for  service  to  radio  apparatus." 

Acting  on  this  advice  from  the  chief  of  bureau,  we 
amended  two  of  our  rates  to  provide  for  service  to 
X-ray  machines  and  radio  outfits — one  when  the  service 
is  supplied  under  a  domestic  schedule  and  the  other 
when  it  is  under  power  schedule.  These  schedules  have 
a  minimum  based  upon  the  connected  load,  and  the 
schedules  state: 

"X-ray  machines,  wireless  outfits  or  other  apparatus 
of  highly  fluctuating  load  characteristics  will  be  in- 
cluded in  the  connected  load  at  their  full  load  require- 
ments. If  it  is  necessar>-  for  producer  to  install  excess 
transforming  capacity  or  an  individual  transformer  to 
prevent  detrimental  effect  of  such  apparatus  upon  serv- 
ice to  other  consumers,  the  normal  rated  capacity  of 
transforming  equipment  so  installed  will  be  the  measure 
of  the  connected  load  of  the  apparatus  necessitat- 
ing it." 

Under  this  provision  we  charge  a  minimum  based  on 
the  capacity  of  the  transformer  required  to  absorb  the 
disturbances,  thereby  obtaining  revenue  to  compensate 
for  the  additional  investment  and  losses  incurred.  This 
action  was  taken  about  a  year  ago,  and  since  that  time 
all  consumers  have  been  paying  the  minimum  charge 
without  complaint  and  no  further  trouble  has  been  re- 
ported by  consumers  adjacent  to  the  outfits.  So  far  as 
experience  extends,  the  separate  transformer  has  been 
found  the  only  adequate  means  for  absorbing  the  dis- 
turbances. G.  M.  Gadsby. 
West  Penn  Power  Company,  Vice-president. 

Pittsburgh,  Pa. 

Measuring  Speed  of  Small  Motors  with 
Rotating  Disk 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  writer  was  very  much  interested  in  the 
method  of  determining  the  speed  of  small  motors  by 
rotating-disk  comparison  as  presented  by  W.  H.  Farr 
in  the  Electrical  World  of  May  7.  To  be  sure,  this  is 
not  a  new  method  and  apparently  is  not  so  held  to  be 
by  the  author.  The  exact  method  of  making  the  com- 
parison and  determining  the  speed  of  the  motor,  how- 
ever, is  probably  unknown  to  a  great  many  engineers. 
A  detailed  description  of  the  method  is  therefore  of 
value. 

In  spite  of  the  author's  apparent  familiarity  with  the 
method  and  his  experience  in  making  speed  determina- 
tions, certain  statements  are  made  which  would  no  doubt 
lead  an  inexperienced  operator  to  errors  in  making  speed 
determinations.  For  instance,  the  author  .states  that 
with  an  arrangement  as  shown  in  the  illustration  lone 
.spot  on  pulley  of  motor  and  four  slots  in  rotating  disk) 
"when  a  synchronous  speed  has  been  reached  only  one 
spot  is  seen,  and  it  is  apparently  standing  still."  He 
further  states  in  the  same  example  that  the  speed  of  the 
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disk  multiplied  by  the  number  of  slots  in  the  disk  gives 
the  speed  of  the  motor  under  test.  It  can  be  readily 
shown  that  these  statements  are  incongruous. 

Assume  the  motor  and  disk  synchronized,  the  motor 
rotating  at  four  times  the  speed  of  the  disk.  Suppose 
the  spot  on  the  pulley  is  directly  back  of  a  slot  at  some 
given  position.  If  the  motor  is  running  at  four  times 
the  speed  of  the  disk,  the  spot  on  the  pulley  will  over- 
take the  next  .slot  in  the  disk  at  some  point  having  an 
angular  distance  from  the  first  position  which  we  will 
call  X.  While  the  spot  on  the  motor  was  reaching  this 
point  the  slot  in  the  disk  traveled  an  angular  distance 
of  x/4,  since  its  speed  was  assumed  to  be  one-fourth  of 
the  speed  of  the  motor.  But  this  slot  in  the  disk  was 
already  90  deg.  from  the  first  position  at  which  the  spot 
was  visible.  We,  therefore,  have  the  equation  x  =  90 
deg.  +  x/4,  and  x  =  120  deg.  Similarly,  the  ne.xt  point 
at  which  the  spot  is  visible  is  120  deg  from  this  point, 
and  thus  it  is  seen  that  there  are  visible  three  apparently 
stationai-y  spots  at  the  time  of  exact  synchronism.  By 
means  of  similar  calculations  it  can  be  shown  that  if  the 
disk  is  rotated  at  one-half  the  speed  of  the  motor  two 
stationary  spots  will  be  visible,  and  if  it  is  rotated  at 
three-fourths  the  speed  of  the  motor  only  one  spot  will 
be  visible. 

In  order  to  obtain  a  solution  for  all  problems  of  this 
nature  an  equation  has  been  derived  which  is  of  general 
application.  Let  N  =  the  number  of  slots  in  the  disk; 
R  =  the  ratio  of  speed  of  motor  to  speed  of  disk,  and 
X  =  the  angular  distance  between  successive  appear- 


ances of  the  spot.     Then 


360  R 


If  .)■  is  360 
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deg.,  or  an  aliquot  part  of  360  deg.,  then  there  will  be 
one  or  more  stationary  spots.  Alva  G.  Husted. 

Assistant  Engineer. 
Department  of  Public  Service, 
Cleveland,  Ohio. 


Refilling  Inclosed  Fuses 

To  the  Editor  of  the  Electrical  World: 

Sir:  My  article  on  "Refilling  Inclosed  Fuses"  in  the 
Electrical  World  for  April  9,  page  829,  was  certainly 
not  intended  to  upset  any  recognized  standard  practice, 
nor  was  its  purpose  to  cause  the  use  of  amj  size  of  fuse 
instead  of  the  proper  one.  An  old  fuse  properly  refilled 
is  far  safer  in  emergencies  than  exposed  wire  solder  or 
copper  or  iron  wire,  such  as  is  sometimes  used  to  keep 
a  motor  or  circuit  working. 

An  instance  came  to  my  attention  not  long  ago  where 
a  company  had  no  fewer  than  .500  blown-out  fuses  of 
various  sizes  up  to  60  amp.  and  was  hopelessly  short 
of  the  new  ones  needed  to  operate  some  motors  carrying 
very  unsteady  loads,  such  as  electric  tractors,  iron-pot 
crushers,  foundry-sand  cutters  and  cranes.  Wire  of  all 
sorts,  and  even  pieces  of  iron,  were  used  by  the  men 
to  get  along.  The  manufacturer  of  the  fuses  was  asked 
to  refill  them  but  refused  to  fill  any  under  65  amp. 
As  many  of  the  fuses  were  needed  for  immediate  use, 
the  idea  of  refilling  some  with  tested  fuse  wire  was 
tried. 

When  a  motor  rated  at  40  amp.  draws  close  to  100 
amp.  to  get  its  load  started,  a  fuse  of  any  smaller  size 
does  not  stay  on  the  job  very  long,  and  as  the  larger 
size  is  needed  to  start  things  going,  there  is  no  pro- 
tection while  running  under  normal  loads.  Thus  the 
fuse  in  this  case  is  little  save  an  ornament.     Here  is 


a  pot  crusher  in  a  foundry'  doing  splendid  work  with 
a  1.5-hp.  motor  rated  at  27  amp.  per  terminal  on  440 
volts,  but  for  one  critical  moment  it  requires  40  amp. 
to  break  a  casting  in  two.  The  motor  has  a  rating  of 
2.5  per  cent  overload  for  two  hours,  but  even  50  per 
cent  or  more  overload  for  one  or  two  minutes  does  abso- 
lutely no  harm  to  it.  No  fire  risk  is  present  so  long 
as  the  line  installed  is  made  extra  heavy  to  care  for 
sudden  overloads.  This  motor  would  not  operate  three 
minutes  with  35-amp.  fuses,  so  40-amp.  fuses  were  used. 
Even  the  50-amp.  size  were  blown  repeatedly,  much  to 
the  disgust  of  the  operator;  yet  the  motor  is  large 
enough  for  90  per  cent  of  the  castings  broken  up.  In 
the  running  of  this  motor  the  last  of  many  fuses  in 
stock  is  sometimes  used  up,  and  to  finish  the  work  the 
old  ones  are  often  refilled  in  a  hasty  manner  and  used 
again. 

The  writer  mentioned  that  the  refilling  of  fuses  was 
generally  condemned;  but  where  something  has  to  be 
used  immediately,  in  the  absence  of  new  fuses,  the  old 
ones  refilled  as  near  to  their  rating  as  possible  under 
conditions  of  haste  cause  no  worrisome  risk.  It  Js 
evident  to  every  one  that  there  is  no  need  of  renewing 
fuses  when  time  and  quick  transportation  permit  of 
new  ones  being  kept  in  stock;  but  when  shipments  are 
delayed  for  one  or  two  months  in  transit  and  even  get 
lost  entirely,  the  safest  makeshift  is  not  a  bad  substi- 
tute to  keep  the  wheels  moving.  Furthermore,  when 
hot  iron  is  flowing  and  molders  yelling  like  Indians  for 
the  metal  refilling  a  fuse  allows  the  work  to  go  along, 
whereas  an  exposed  fuse  wire  of  any  sort  would  prob- 
ably arc  in  the  operator's  face  or  otherwise  cause  seri- 
ous trouble. 

Of  course,  this  is  no  defence  for  using  an  unapproved 
refilled  fuse,  but  when  a  hard-working  motor  fails  to 
function  right  in  the  middle  of  a  hurried  performance, 
with  no  good  fuses  at  hand,  perhaps  in  an  emergency 
others  would  do  the  very  thing  that  my  article  men- 
tions and  call  it  the  best  and  safest  thing  to  do  under 
the  circumstances.  Since  the  occasion  which  inspired 
my  article  on  refilling  fuses  our  New  Britain  firm  has 
received  a  quantity  of  approved  fuses  and  also  a  goodly 
number  of  oil  and  air  circuit  breakers,  which  need  no 
refilling.  H.  S.  RICH. 

Little  River,  Conn. 


The  Danish  Small  Belt  as  a  Source  of 
Hydro-Electric  Energy 

To  the  Editor  of  the  Electrical  World: 

Sir:  Great  efforts  are  at  present  being  made  in 
Denmark  to  develop  the  country's  natural  resources. 
Denmark  produces  no  coal,  and  for  its  fuel  supply 
the  country  is  entirely  dependent  upon  foreign  im- 
portation. 

Some  time  ago  the  Danish  government  appointed 
a  special  commission  of  experts  to  study  the  power 
resources  of  the  country.  In  a  report  now  submitted 
the  commission  advocates  the  utilization  of  the  water 
power  in  the  Small  Belt.  The  current  in  this  Danish 
bay,  situated  between  Jutland  and  the  Funen  Island, 
is  extremely  strong,  and  the  technical  experts  of  the 
commission  are  of  the  opinion  that  by  means  of  proper 
installations  a  large  amount  of  energy  can  be  rendered 
available  for  electrical  purposes.  The  government  is 
seriously  considering  the  expediency  of  this  gigantic 
project.  Henry  L.  Geissel. 

Beaurivage.  Thoune,  Switzerland. 
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Economic  Comparison  of  Three- Wire  and 
Two-Wire  Distribution 

ALTHOUGH  it  is  known  that  three-wire  has  advan- 
.  tages  over  two-wire  distribution,  the  accompany- 
ing table  is  of  interest  in  that  it  compares  concretely 
the  operating  costs  of  both  systems.  These  figures  are 
for  a  territory  and  load  requiring  either  three  5-kva. 
transformers  for  a  two-wire  secondary  system  or  two 
7i-kva.  transformers  for  a  three-wire  system.  Calcu- 
lations show  that  when  a  load  of  5  kva.  or  more  is 
to  be  connected  it  is  practicable  to  run  two  two-wire 
circuits  1,000  ft.  each  side  of  the  transfoi-mer.  This 
is  the  condition  where  the  cost  of  interest,  deprecia- 
tion and  transformer  loss  of  the  transformer  installa- 
tion is  equal  to  the  cost  of  interest,  depreciation  and 
copper  loss  of  the  two-wire  secondary  circuit.  More- 
over, for  the  same  voltage  drop  at  the  end  of  the  line 
it  is  practicable  to  run  a  three-wire  system  1,500  ft. 
or  50  per  cent  further  than  a  two-wire  system,  before 
the  operating  cost  of  the  three-wire  system  overbal- 
ances the  operating  cost  of  the  transformer  installa- 
tion. This  relation  is  followed  in  the  tabulation,  six 
two-wire  circuits  1,000  ft.  long  being  employed  with 
three  5-k\-a.  transformers  and  four  three-wire  circuits 
1.500  ft.  long  with  two  7i-kva.  transformers.  It  is 
seen  that  the  saving  in  operating  expense  is  $16  per 
year. 

Besides  the  fact  that  the  larger  transformers  cost 
less  per  kva.  rating,  their  efficiency  also  is  higher. 
Since  a  greater  territory  can  be  served  from  each  trans- 
former, a  greater  load  can  be  connected,  which  will 
increase  the  load  diversity  factor.    This  in  turn  pemiits 

CO-STS  OF  THREE-WIRE  AND  TWO-WIRE  DISTRIBL"TIOX 
LINES  COMPARED 

Investments:                                                                                Two-Wire  Three-Wire 

Cost  three  5-kva.  transformers  and  installation $283 ,65  

Cost  six  two-wire  circuits.  No.  4  (6.000  ft.  total) 415  00  

Cost  six  lightning  arrest er.s  and  grounds 90 .  00 

Cost  two  7i-kva.  transformers  and  installation $242  00 

Cost  four  J-wire  circuits  No.  6  (6.000  ft.  total) 367  00 

Cost  four  lightning  arresters  and  grounds 60  0  0 

Total $788  65         $669  80 

Saving  on  three-wire  construction 118.85 

Yearly  operating  cost: 

Interest  and  depreciation,  transformers $45  30  $38  75 

Interest  and  depreciation,  copper  wire 4 1    50  36  78 

Interest  and  depreciation,  lightning  arresters 1 4  40  9  60 

Copper  line  loss,  six  circuits 9  00  9  00 

Total  yearly  cost $110.20  $94   13 

Saving  per  year  on  three-wire  operation 16.07 

a  saving  in  transformer  capacity,  which  further  de- 
creases the  investment  in  transformers. 

These  two  conditions — serving  a  greater  territory 
and  connecting  a  greater  number  of  services — make  it 
possible  to  balance  the  load  better  across  the  220-volt 
wires.  This  in  turn  makes  it  possible  to  use  a  smaller 
neutral  wire,  and  a  further  saving  in  copper  is  made. 
In  ordinar>'  practice  a  wire  at  least  one  size  smaller 
is  used  for  the  neutral  wire;  and  generally  where  the 


load  can  be  well  balanced  it  is  safe  to  use  a  wire  two 
sizes  smaller.  A  saving  is  also  made  in  the  installa- 
tion of  lightning  arresters  and  ground  wires. 

The  only  additional  cost  due  to  the  installation  of  a 
three-wire  system  that  could  be  subtracted  from  the 
saving  in  copper  is  the  cost  of  the  insulators  for  the 
neutral  wire  and  the  extra  time  necessary  to  run  the 
neutral  wire.  However,  this  extra  cost  is  almost  offset 
by  the  advantage  of  handling  the  smaller  secondary 
wires.  W.  A.  Darter. 

Superintendent  of  Engineering. 
Brenham  Compress,  Oil  &  Manufacturing  Company, 

Brenham,  Tex. 

Local  Repairs  of  Transformer 
Coils  Possible 

REPAIRS  of  high-tension  transformer  coils  that  have 
^  been  damaged  in  operation  has  been  found  profit- 
able by  the  Consumers'  Power  Company.  The  dam- 
aged stack  is  torn  down  and  any  coils  with  badly  burned 
copper  or  a  large  percentage  of  insulation  damaged  are 
thrown  aside  and  scrapped.  Those  with  only  the  out- 
side tape  or  insula- 
tion between  turns 
damaged  in  spots 
are  sent  to  the  re- 
pair shop.  All  tape 
is  removed,  and  the 
coils  are  scraped  or 
brushed  with  a  stiff 
brush  to  remove  all 
carbon  and  bits  of 
copper.  They  are 
then  placed  in  an 
oven  made  up  of  a 
box  lined  with  as- 
bestos and  a  heating 
element  made  up  of 
No.  9  B.  W.  gage 
iron  wire,  which 
heats  the  oven  to  80 
deg.  or  90  deg.  C.  to 
dry  out  the  coils 
thoroughly.  They  are  then  straightened  and  insulation 
is  put  between  turns  at  damaged  points.  Any  conductor 
turns  that  have  been  burned  are  built  up  with  small  bits 
of  copper  and  solder  to  normal  size.  The  coil  is  then 
clamped  and  taped,  after  which  a  heavy  coat  of  General 
Electric  No.  1.52  clear  varnish  is  applied  and  the  coil  is 
put  in  the  oven  to  dry.  This  generally  requires  from 
three  to  six  hours,  and  the  operation  is  repeated  four  or 
five  times  or  until  the  coil  is  filled  between  edges  of  the 
turns  and  smooth  on  the  outside.  The  clamps  are  re- 
moved during  the  process  to  allow  thorough  distribution 
of  the  varnish  to  all  parts  of  the  coil.  The  coil  is  then 
retaped,  lead  supports  are  put  on.  and  the  varnish  and 
baking  process  is  repeated  three  or  four  times. 


FIG.   1 — CLAMPS  PREVENT  DISTORTION 
OF   COILS 
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In  the  older  type  of  transformers  considerable  diffi- 
culty has  been  encountered  with  the  old  form  of  spacer, 
which  will  allow  one  turn  of  a  coil  to  buckle  over  the 
next  on  a  short  circuit.  The  button  spacer  (Fig.  2) 
is  substituted  in  reassembling  the  stacks. 

It  has  also  been  found  worth  while  in  reassembling 


be  published  later).    George  M.  Hardy,  .superintendent 
of  the  company,  furnished  the  diagrams. 
Boston,  Mass.        Field  Editor  Electrical  World. 


FIG.    2 — BUTTON-TYPE   SPACER   PREVENTS   BUCKLING   UNDER 
SHORT-CIRCUIT   STRESSES 

to  use  a  heavy  steel  clamp  (Fig.  1)  on  both  the  top  and 
bottom  projections  of  the  coils  from  the  core. 
Consumers'  Power  Company,  E.  O.  Slaybaugh. 

Battle  Creek,  Mich. 


Graphic  Diagrams  Show  Condition  of 
Customer's  Meters 

TO  SHOW  whether  the  accuracy  of  customers'  meters 
is  holding  within  the  required  limit  between  tests, 
graphic  reports  are  plotted  by  the  Worcester  (Mass.) 
Electric  Light  Company.  The  curves  on  these  reports 
show  the  percentage  of  the  meters  tested  which  are 
within  the  required  limits  of  accuracy,  the  average 
accuracy  of  the  meters  at  light  load  and  at  full  load, 
and  the  total  number  of  meters  tested.  The  curves  are 
kept  up  to  date  from  week  to  week.  If  the  number  of 
inaccurate  meters  increases,  this  is  quickly  shown  by 
the  chart  and  the  period  between  tests  can  be  shortened. 
The  large  increase  in  number  of  meters  tested  in  the 
summer  months  as  shown  by  the  curve   is  due  to  the 
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CURVES   SUCH    AS   THESE   SHOW    WHEN    METERS    ARE    BEING 
TESTED  TOO  INFREQUENTLY 

employment  of  students  who  are  engaged  temporarily 
by  the  company  for  this  work. 

The  distribution  department  of  this  company  uses 
curves  of  this  nature  for  improving  operation  and  man- 
agement along  other  lines  than  meter  work  (see  past 
issues  of  the  Electrical  World  and  issues  which  will 


How  Oil  Should  Be  Filtered  for  Horizontal 
Steam  Turbines 

THERE  are  two  methods  of  oil  filtration  in  use  with 
horizontal  turbines.  One  is  the  batch  system,  and 
the  other  partial  filtration  with  a  circulating  system. 
The  batch  filter  is  most  commonly  used.  The  entire 
batch  of  oil  is  drained  from  the  turbine  at  stated  inter- 
vals, preferably  every  two  weeks,  and  a  new  batch  at 
once  pumped  back  to  the  turbine.  The  filter  should 
have  a  precipitation  compartment  large  enough  to  hold 
the  entire  batch  of  the  largest  turbine.  The  clean-oil 
compartment  of  the  filter  generally  ho'ds  more  than  one 
batch  and  may  also  be  used  for  the  storage  of  new  oil. 
When  the  batch  has  been  let  down  into  the  filter  from 
the  turbine  it  is  heated,  allowed  to  stand  at  perfect  rest 
for  a  period  of  time  to  precipitate  its  impurities,  and 
then  run  through  the  straining  medium  to  the  clean-oil 
compartment. 

One  batch  filter  will  serve  a  number  of  turbines  and 
the  oil  will  be  made  cleaner  at  less  expense  of  operation 
than  if  partial  filtration  with  circulating  systems  were 
used. 

It  is  sometimes  not  c  invenient  to  shut  down  a  large 
turbine  so  that  the  oil  can  be  filtered  as  often  as  it 
should  be.  In  this  case  a  circulating  filter  is  installed 
that  will  receive  by  overflow  and  return  to  the  turbine 
a  certain  percentage  of  the  total  batch  each  hour.  What 
percentage  this  should  be  is  governed  by  the  kind  of 
oil  used,  the  amount  of  watr^r  that  leaks  into  it,  the 
condition  of  the  bearings,  the  amount  of  oil  in  the 
turbine,  and  its  rate  of  circulation  io  the  bearings.  The 
writer  believes  that  if  10  per  cent  of  the  batch  passes 
through  the  filter  each  hour  the  oil  will  be  kept  in  good 
condition.  The  oil  should  be  taken  from  the  lowest 
point  in  the  reservoir  and  allowed  to  rise  to  an  overflow 
sight  set  to  maintain  a  given  level  in  the  turbine  before 
it  runs  to  the  filter.  From  the  clean-oil  compartment 
of  the  filter  the  oil  is  pumped  back  to  the  turbine 
reservoir. 

It  is  desirable  to  add  to  this  system  a  storage  tank 
large  enough  to  hold  the  entire  batch  of  oil,  so  that 
when  the  turbine  is  shut  down  all  of  the  oil  may  be  run 
through  the  filter  into  the  storage  tank.  The  filter 
should  not  be  required  to  work  to  capacity  when  chang- 
ing 10  per  cent  of  the  oil  per  hour,  but  should  be  large 
enough  to  clean  the  entire  quantity  of  oil  in  from  three 
to  four  hours. 

The  principal  reason  for  turbine-oil  filtration  is  to 
prevent  the  formation  of  an  emulsion  of  oil  and  water 
and  of  sludge.  Sludge  when  passed  over  the  bearings 
stops  up  the  oil  grooves.  The  heat  of  the  bearings,  with 
the  constant  circulation  of  air  through  the  oil,  causes 
a  mineral  acid  known  as  SO,  to  form,  which  in  turn 
breaks  down  the  good  oil. 

If  10  per  cent  of  the  contents  of  the  turbine  reservoir 
are  removed  from  the  bottom  of  the  reservoir  each  hour, 
the  oil  will  not  have  an  opportunity  to  emulsify  under 
normal  conditions,  and  the  breaking  dovm  of  the  oil  will 
be  impossible. 

This  information  was  contained  in  an  article  by 
Carver  Wood  in  the  Journal  of  the  American  Society  of 
Lubrication  Engineers. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Rotation  Indicator  for  Testing  Repaired 
Compensators 

AFTER  an  auto-starter  has  been  repaired  or  over- 
L  hauled  it  is  necessary  to  see  that  the  phase  rota- 
tion on  the  secondary  side  is  the  same  for  both  starting 
and  running  position.  This  purpose  is  accomplished 
conveniently  in  a  New  York  repair  shop  by  means  of 
a  rotation  indicator  connected  to  the  switchboard,  to 
which  the  leads  from  the  auto-starter  may  be  attached. 
This  indicator  consists  of  a  dial  mounted  on  top  of  the 
switchboard  with  the  hands  driven  through  gears  by 
a  slow-speed  motor.  For  this  purpose  an  old  l-hp. 
polyphase  industrial  motor  which  had  been  cast  aside 


DIRECTION    OF    ROTATION    OF    PHASES    OF    AUTO-STARTER    IS 
CHECKEH)  BY  ROTATION  OF  POINTER 

was  cleaned  and  rewound  for  440  volts,  two-phase,  60 
cycles,  with  twenty-four  poles  which  gives  a  synchronous 
speed  of  300  r.p.m.  The  rewinding  operation  of  this 
motor  has  already  been  described  in  the  Electrical 
World  for  Oct.  9,  1920,  page  741.  The  motor  shaft 
is  fitted  with  a  pinion  having  sixteen  teeth,  and  this 
meshes  with  another  pinion  having  forty-nine  teeth 
mounted  on  a  shaft  in  the  rear  of  a  12-in.  metal  disk. 
The  disk  is  fastened  to  the  motor  by  means  of  the 
brackets  shown  at  A  in  the  illustration.  A  steel  bush- 
ing fitted  into  the  center  of  the  di.sk  serves  as  a  bear- 
ing. Lubrication  is  accomplished  by  a  grease  cup  taken 
from  an  old  fan.  A  wick  is  used  for  lubricating  and 
the  cup  is  packed  with  vaseline.  The  indicator  shaft 
extends  through  the  front  of  the  disk  approximately 
i  in.,  where  a  pointer,  made  up  of  i-in.  sheet  brass,  is 
pinned  to  the  shaft.  The  disk  is  painted  a  dull  black 
to  serve  as  a  background  for  the  pointer,  which  is 
painted  with  aluminum  paint  to  afford  a  better  obser- 
vation of  the  direction  of  rotation. 

Four  leads  run  from  the  motor  to  binding  posts  on 
the  .switchboard.  The  secondary  side  of  the  auto- 
starter  is  connected  to  these  binding  posts.  Voltage  is 
put  on  the  auto-.«tarter.  and  after  the  handle  is  thrown 
to  the  starting  position  the  direction  of  rotation  of 
the  indicator  is  noted.     The  handle  is  then  thrown  to 


the  running  position  and  the  direction  of  rotation  is 
again  watched.  If  a  reversal  of  rotation  takes  place. 
the  leads  of  the  auto-starter  are  improperly  connected 
and  must  be  changed. 

The  indicating  motor  has  a  two-phase  winding  with 
each  phase  separated  from  the  other.  When  testing 
two-phase,  four-wire  starters,  two  leads  of  one  phase 
are  connected  to  A,  and  A,,  and  the  other  two  leads  to 
B,  and  B_.  In  testing  a  two-phase,  three-wire  starter  or 
in  testing  a  three-phase,  three-wire  starter,  the  studs 
marked  .4  and  B,  are  tied  together.  This  forms  a  con- 
nection for  one  phase  leg.  and  the  studs  .4,  and  B,  ser\-e 
as  the  other  two  legs.  The  motor  may  be  used  on  either 
220  volts  or  440  volts. 

This  device  has  proved  to  be  a  decided  time  saver 
for  the  tester,  as  it  eliminates  the  necessity  of  checking 
the  internal  connections.  E.  R.  Debman. 

East  Orange,  N.  J. 


Safety  Standard  for  Industrial  Control 
Equipment 

IN  ORDER  to  study  the  problem  of  safety  protection 
the  Electrical  Safety  Conference,  which  is  made  up  of 
the  United  States  Bureau  of  Standards,  the  Underwrit- 
ers' Laboratory,  the  National  Workmen's  Compensation 
Service  Bureau  and  the  electrical  manufacturers,  ap- 
pointed a  joint  committee.  In  January,  1921,  the  Elec- 
trical Safety  Conference  published  the  proposed  safety 
standards  as  drawn  up  by  this  committee.  The  pro- 
posed standard  for  industrial  control  will  form  part  of 
a  more  complete  standard  to  be  used  in  conjunction  with 
the  National  Electrical  Safety  Code. 

The  principal  hazards  may  be  briefly  stated  as  fol- 
lows: (1)  Touching  live  parts;  <2)  arc  or  flash:  (3) 
touching  hot  parts;  (4)  explosion  of  fuses;  (5)  gas  or 
dust  explosion;  (6)  injury  from  moving  parts  of  con- 
trollers; (7)  phase  reversal;  (8)  unexpected  starting; 
(9)  overspeed;  (10)  lack  of  emergency  stop ;  (11)  over- 
travel;  (12)  failure  of  power;  (13)  overload.  Most  of 
these  hazards  can  be  avoided  by  the  proper  design  and 
installation  of  the  electrical  equipment.  The  two  haz- 
ards which  most  often  result  in  accidents  are  the  touch- 
ing of  live  parts  and  injury  from  arc  or  flash. 

The  first  six  hazards  may  be  guarded  against  by  (1) 
inclosure,  (2)  isolation  and  (3)  guarding.  Some  types 
of  control  apparatus  such  as  push-button  stations  and 
drum  controllers  provide  the  requisite  safety  features 
by  their  construction  and  are,  therefore,  independent  of 
the  method  of  installation,  provided  that  the  inclosure 
is  grounded.  Other  control  apparatus,  such  as  large 
contactor  panels,  often  require  protection  by  isolation 
or  guarding.  The  control  equipment  should  be  placed 
so  that  it  is  readily  accessible  for  operation,  inspection 
and  repairs.  Sufficient  working  space  should  be  pro- 
vided about  the  control  equipment  to  permit  its  being 
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readily  repaired  or  adjusted  by  qualified  persons.  This 
space  should  provide  a  secure  footing  and  should  be 
large  enough  to  provide  freedom  of  movement  without 
the  danger  of  interference  from  moving  parts  of  that 
or  other  machinery. 

The  proposed  safety  code  covers  the  subject  in  con- 
siderable detail  and  merits  the  careful  attention  of  all 
persons  interested  in  the  manufacture  or  u.se  of  elec- 
trical control  equipment.  H.  D.  James,  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh, 
Pa.,  is  chairman  of  the  sub-committee  which  drafted 
this  standard. 


Motor  Mounted  on  Drill  Pedestal  for 
Individual  Drive 

A  COMPACT  motor  mounting  for  individual  drive  of 
a  power  drill  is  illustrated  in  the  accompanying 
photograph,  which  shows  a  1-hp.  motor  mounted  on  the 
rear  of  the  drill  pedestal  and  driving  the  drill  by  means 
of  a  belt.  The  motor  takes  up  only  the  free  space 
between  an  oil  pump  and  the  machine  frame.  Consider- 
ing the  large  number  of  different  speeds  required  at 
the  drill  and  pump  and  the  amount  of  shafting  neces- 
sary, the  drive  is  particularly  compact.  The  starting 
switch  is  mounted  upon  li-in.  .x  i-in.  strap-iron  pieces 
bolted  to  the  frame.  It  is  arranged  at  a  convenient 
height   for   the   left  hand   of   the   driller.     Connection 


MOTOR  MOUNTED  ON  LOWEK  PART  OF  FRAME 
DRIVES  DRILL  THROUGH   BELT 

between  the  starting  box  and  the  motor  is  made  through 
flexible  conduits  attached  by  clips  to  the  drill  frame. 
This  installation  is  at  East  Springfield,  Mass.,  in  the 
plant  of  the  Westinghouse  Electric  &  Manufacturing 
Company.  Field  Editor  Electrical  World. 

Boston,  Mass. 


EQUIPMENT  FOR  EQUALIZING  BATTERY  ACID 
CARRIED  CONVENIENTLY  IN  THIS  TRAY 


Tray  for  Hydrometer,  Thermometer  and 
Syringes  Used  in  Battery  Work 

AS  A  HAXDY  arid  in  equalizing  the  specific  gravity 
,  of  batteries,  a  tray  for  carrying  hydrometer,  ther- 
mometer and  water  and  acid  syringes  is  used  in  the 
vehicle-battery  department  of  the  New  York  Edison 
Company.     The  tray  is  made  by  cutting  away  part  of 

the  sides  of  an 
old  hard-rubber 
batteryjarinthe 
manner  shown 
in  the  accom- 
panying draw- 
ing. At  the  mid- 
dle of  the  jar  a 
shelf  of  hard 
rubber  made 
from  an  old  jar 
is  mounted.  This 
is  cut  to  fit  in  a 
groove  on  the 
front  edges  and 
has  two  project- 
ing pieces  which 
are  inserted  in 
holes  in  the  back 
side  of  the  jar  to  support  the  shelf.  In  this  shelf  are 
two  holes  for  the  syringes,  one  of  which  is  used  for 
water  and  the  other  for  acid.  Through  a  third  and 
smaller  hole  a  thermometer  is  placed.  The  bottom  end 
of  the  thermometer  rests  in  a  rubber  vent  cap  or  nipple 
such  as  is  employed  in  the  vent  hole  of  a  cell.  This  cap 
is  fastened  in  place  with  sealing  compound.  The  hy- 
drometer rests  in  a  glass  tub>'  on  the  bottom  of  the  jar 
in  front  of  the  shelf.  This  tube  is  lined  with  soft 
rubber  to  prevent  bi'eaking  the  h\-drometer.  For  con- 
venience in  handling,  a  hard-rubber  handle  is  placed  on 
the  tube.  The  handle  is  made  by  cutting  a  round  hole  in 
a  length  of  battery-jar  rubber,  and  the  tube  is  inserted 
into  this  hole. 

When  equalizing  a  batteiy  this  tray,  a  bucket  of 
water  and  one  of  acid  are  placed  near  at  hand.  All  the 
necessary  pieces  are  convenient  to  reach.  Hydrometer 
and  thermometer  are  replaced  in  their  holders  instead 
of  being  laid  on  top  of  the  battery,  from  which  they 
might  fall  off  and  break.  The  tips  of  the  syrii.ges  are 
kept  clean.  A.  Sheinaus, 

Fore  Battery  Man,  Auto  Department. 
New  York  Edison  Company, 

New  York,  N.  Y. 

Wear  of  Brushes,  Commutator  and  Rings 
Lessened  by  Proper  Attention 

CARE  in  the  operation  of  motors  will  be  amply  repaid 
by  decreased  trouble  and  wear  of  such  parts  as 
brushes,  commutator  and  slip  rings.  If  the  commutator 
is  very  rough,  a  few  fine  turns  taken  off  in  a  lathe  will 
help  exceedingly;  but  if  only  slightly  rough  or  dirty, 
an  application  of  No.  00  sandpaper  will  improve  the 
surface.  If  the  brushes  flash  steadily,  a  close  examina- 
tion of  the  mica  between  the  bars  will  probably  show 
an  open  circuit  in  the  winding. 

If  a  slip  ring  is  quite  rough,  the  indication  is  that  its 
brush  does  not  make  good  contact,  owing  to  its  being 
wedged  by  dirt,  to  too  short  a  brush  or  to  a  weak  ten- 
sion spring.    If  a  brush  is  excessively  hot.  it  probably 
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has  no  pigtail  to  conduct  the  current,  and  this  omis- 
sion will  probably  heat  the  spring  also  and  spoil  its 
temper.  If  the  brushes  squeak,  apply  a  little  vaseline 
■or  light  oil;  but  a  too  generous  application  of  any  com- 
mutator compound  is  liable  to  clog  the  brushes  in  the  , 
holders. 

If  necessary  to  renew  any  brushes,  take  time  to  do 
the  work  right;  that  is,  provide  a  good  contact  for  each 
brush  by  drawing  fine  sandpaper  under  its  surface. 
■^Tien  the  carbon  seems  to  cut  the  commutator  and 
makes  much  noise,  a  hard  graphite  brush  may  give  bet- 
ter results  if  the  commutator  is  very  smooth;  if  rough, 
the  graphite  will  wear  down  like  chalk. 

See  that  all  brushes  are  free  in  the  holders;  renew 
short  ones  and  clean  the  dirty  ones.  Brush  tension 
should  not  be  so  strong  as  to  wear  out  the  brushes 
rapidly  and  cut  the  commutator,  nor  so  light  as  to  allow 
them  to  spark,  but  uniform  and  fairly  strong  for  even 
wear  and  good  contact.  Any  missing  tension  springs 
should  be  replaced.  With  electroplating  generators  the 
brushes,  being  of  copper,  should  have  only  very  slight 
tension,  so  as  to  reduce  to  the  minimum  any  cutting  of 
the  commutator. 

Brushes  must  be  staggered  in  pairs  of  sets,  the  first 
two  sets  being  in  line  and  the  next  two  sets  in  line  with 
each  other  but  staggered  from  the  first  two.  This  ar- 
rangement should  be  repeated  taking  in  all  sets. 

East  Berlin,  Conn.  H.  S.  RICH. 


Detachable  Platforms  Keep  Industrial 
Trucks  Working 

INTENSIVE  study  should  be  made  to  reduce  costs  in 
handling  goods  between  freight  stations  or  piers  and 
warehouses  and  between  the  various  buildings  of  large 
industrial  plants,  such  as  steel  mills,  shipyards,  etc. 
Costs  can  be  decreased  by  electric  trucks  designed  to 
run  both  out  of  doors  and  indoors,  with  separable  plat- 
forms to  be  loaded  and  unleaded  while  the  truck  is  kept 
constantly  busy  hauling. 

An  example  of  this  method  of  hauling  goods  is  shown 
in   tne  accompanying  photograph   illustrating   a   truck 
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Electrical  Heating  of  166  Rivets  Cost 
1  Mill  per  Pound 

TWO  months'  experience  with  electric  heating  of 
rivets  in  this  plant  has  shown  notable  economies 
over  the  old  coal-fired  furnace  method  now  gradually 
being  superseded  on  these  premises.  The  best  results 
are  being  attained  by  a  Berwick  rivet  heater  capable 
of  heating  five  rivets  in  multiple  at  once.  This  equip- 
ment will  handle  rivets  up  to  7  in.  maximum  length, 
and  on  a  recent  run  166  f-in.  x  3i-in.  rivets  were  heated 
at  an  energy.'  cost  of  1  mill  per  pound,  the  time  required 
for  the  batch  being  only  forty-five  minutes.  These  were 
machine-driven  rivets  and  were  not  heated  to  so  high  a 
temperature  as  liand-driven  rivets.  About  60  kw.  input 
is  taken  by  the  machine  when  in  service  at  full  load. 
There  are  three  heats,  easily  controlled  by  a  switch 
accessible  to  the  operator,  and  the  average  rate  for 
energy  purchased  is  2.8  cents  per  kilowatt-hour. 

Under  present  conditions  of  business  it  is  difficult 
to  determine  the  best  economy  of  this  machine  over  a 
considerable  period.  The  figure  above  given  represents 
the  lowest  cost  attained  in  a  run  of  which  the  input  was 
metered  carefully,  and  it  may  be  noted  that  on  another 
run  only  sixty  hand-driven  rivets  were  heated  in  seventy- 
five  minutes.  An  energj'  cost  of  7.8  mills  was  entailed. 
This  was  the  maximum  required  in  any  run,  and  the 
average  under  present  conditions  is  about  3.5  mills 
per  pound.  With  a  busier  shop  the  demand  for  rivets 
naturally  increases  to  a  point  yielding  higher  economies 
in  energj'  consumption.  Under  pressure  of  hea\'\'  de- 
mand, 150  1-in.  X  3i-in.  rivets  have  been  heated  in 
twenty  minutes  in  this  machine,  and  a  5-in.  rivet  i  in. 
in  diameter  can  be  heated  for  driving  in  fift>-  seconds. 
With  the  four  coal-fired  heaters  formerly  used  sixteen 
hours  per  week,  including  overtime,  was  required  for 
their  care,  and  at  least  one  and  one-half  times  a  year  the 
furnaces  had  to  be  rebricked.  the  task  taking  the  time 
of  two  men  for  a  day,  including  overtime.  Under  such 
conditions  the  first  cost  of  an  electric  riveter  would  be 
more  than  covered  in  its  first  year's  service.  The  in- 
creased comfort  to  operators  in  the  shop  is  also  a  strong 
point  in  favor  of  electric  service.  In  selecting  a  rivet 
heater  it  was  found  helpful  to  secure  the  benefits  of 
multiple  rather  than  series  operation,  and  thus  to  gain 
full-speed  production  under  such  conditions.  In  times 
of  light  business  the  facility  with  which  the  electrical 
supply  can  be  controlled  and  cut  off  proves  of  great 
value  in  comparison  with  the  e.xpense  of  maintaining 
coal  fires,  which  must  in  large  measure  be  run  regard- 
less of  the  volume  of  heating  demanded. 
Eastern  Bridge  &  Structural  Co.,  A.  S.  Mill, 

Worcester,  Mass.  Master  Mechanic. 


PLATFORM    LEFT  FOR  UNLOADI.NG  WHILE  THE  TRUCK 
MAKES  ANOTHER  TRIP 

and  platform  used  on  a  New  York  pier.  The  empty 
platform  can  be  left  for  loading,  while  the  loaded  one 
is  taken  to  the  warerooms,  where  another  gang  is  un- 
loading the  platform  brought  nn  the  previous  trip. 
Field  Editor  Electrical  World. 
New  York,  N.  Y. 


Protecting  Commutators  Against  Oil 

COMMUTATORS  exposed  to  oil  or  to  gas-engine 
fumes  should  be  protected  by  double  cords  on  both 
ends  and  several  coats  of  baked  Sterling  varnish.  When 
baking  is  impossible  several  air-dried  coats  of  shellac 
should  be  used.  All  parts  of  the  commutator  not  actu- 
ally used  for  brush  contact  should  be  varnished,  par- 
ticularly the  sections  between  the  tails  and  at  the  front 
corner  of  the  bars. 

A  commutator  that  is  exposed  to  oil  or  fumes  should 
have  all  of  the  insulation  cleaned  off  weekly  with  a 
damp  gasoline  rag  and  should  be  revarnished  at  fre- 
quent intervals. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
^f  Electric  Light,  Power  and  Heat 


Central  Maine  Po^er  Company 
Goes  After  Fan  Business 

ALTHOUGH  it  has  been  said  that  electric  fans  will 
.  sell  themselves,  almost,  during  the  months  of  July 
and  August,  the  Central  Maine  Power  Company  be- 
lieves that  much  more  profit  can  be  realized  by  an  active 
campaign  in  the  fan  season.  Accordingly  a  plan  has 
been  mapped  out  on  this  basis:  The  thing  to  do  is  not 
to  waste  time  telling  people  that  there  is  such  a  thing 
as  a  fan.  They  know  it  already.  When  it  is  hot  the 
problem  is  to  convince  people  that  they  can  afford  a  fan 
at  home  as  well  as  in  their  place  of  business.  The 
company  placed  its  advertising  matter  in  the  hands  of 
the  newspapers,  to  be  released  when  the  first  hot  wave 
struck. 

To  further  assist  the  sales  force  in  pushing  the  fan 
business,  the  company  issued  the  following  suggestions 
as  to  the  principal  places  where,  for  hot  weather  use, 
fans  are  sold : 

1.  Homes. — In  addition  to  the  usual  argument  for  greater 
comfort  during  the  hot  days,  emphasize  the  value  of  the 
fan  on  sultry  nights.  Tell  how  it  makes  for  restful  sleep 
and  greater  efficiency,  giving  the  folks  at  home  the  same 
comforts  you  get  in  your  office.  If  you  can't  go  away  for 
the  summer,  bring  the  cool  breezes  to  your  home. 

An  electric  fan  brings  sleep  to  helpless  infants  on  sultry 
nights. 

An  electric  fan  will  dry  the  clothes  indoors  even  if  it  is 
damp  and  muggy  outside.  Fans  are  particular'y  useful 
in  kitchens  in  the  summer,  to  blow  the  heat  and  cooking 
odors  out  of  the  window. 

2.  Stores,  Hotels  and  Restaurants. — In  stores  fans  help 
preserve  perishable  stock  such  as  fruits  and  vegetables, 
keep  candy  in  better  condition  and  keep  flies  off  all  stock. 
They  keep  the  vitality  and  "pep"  of  clerks  up  to  a  higher 
pitch,  making  them  more  comfortable  and  therefore  more 
cheerful. 

Fans  have  been  found  more  effective  than  the  banging 
screen  door.  The  screen  door,  while  necessary  in  some 
stores,  is  objectionable  in  that  it  shuts  off  the  view  of  the 
store  interior  from  the  street  almost  as  effectively  as  a 
solid  door.  A  ceiling  fan  hung  just  outside  and  over  the 
entrance  will  produce  a  strong  down  draft  which  will  ef- 
fectively bar  flies.  This  same  breeze  will  be  equally  effec- 
tive in  cooling  the  passerby  and  in\iting  him  into  the  cooler 
store  interior  -or  at  least  causing-  him  to  pause  and  look  in 
your  windows  as  he  cools  oflf. 

Fans  blowing  across  large  mirrors  are  more  effective 
than  soap  or  netting  in  keeping  off  flies  and  are  far  more 
attractive  to  look  at. 

In  hotels  and  restaurants  the  value  of  the  fan  is  obvious. 
In  all  places  where  customers  call  fans  improve  the  buying 
conditions  by  making  the  buyer  comfortable.  In  short  there 
is  little  use  in  going  to  great  pains  and  expense  to  make 
the  store,  hotel  or  restaurant  attractive  to  the  eye  if  it 
is  not  attractive  otherwise — to  the  body. 

3.  Offices. — Coolness  in  an  office  is  considered  essential 
to  good  work,  and  yet  you  will  still  find  some  offices  where 
fans  are  not  used  to  the  extent  that  they  might  be.  Mental 
effort  is  dependent  on  bodily  comfort.  Mistakes  multiply, 
work  slows  down  and  brain  keenness  diminishes  when  the 
"dog  days"  arrive — unless  the  humid  heat  is  driven  out  of 


the  w-indow  by  electric  fans.  Often,  too,  office  space  which 
would  otherw-ise  be  wasted  because  of  lack  of  ventilation 
is  made  useful  by  the  addition  of  a  fan.  Dark,  stuffy  inside 
offices  are  made  comfortable  by  electric  light  and  fans. 

4.  Institutions  of  All  Kinds. — -If  coolness  prevents  sick- 
ness, it  just  as  surely  relieves  suffering  and  promotes  re- 
cuperation. Not  only  are  fans  desirable  in  an  institution 
for  comfort's  sake,  but  they  are  even  more  necessary  for 
sanitary  reasons.  Fans  are  a  necessity  to  ventilate  sick 
rooms  and  make  the  life  of  the  old  and  infirm  more  bearable. 


Utility  Rates  for  Service  Should  Be  Made 
Clear  to  Customers 

AS  THE  business  of  distributing  electricity  for  power 
.  has  grown  and  the  field  for  its  application  has 
widened  the  difficulty  of  charging  for  this  service  so 
as  to  treat  with  justice  a  great  variety  of  industries 
and  to  encourage  the  e.>ctension  of  its  use  into  still  wider 
fields  has  led  to  a  considerable  complication  in  the  prob- 
lem of  rate  making.  E.  L.  Wilder  of  the  Rochester 
CN.  Y.)  Gas  &  Electric  Corporation,  in  discussing  meth- 
ods of  expressing  rates  before  the  recent  commercial 
meeting  of  the  Empire  State  Gas  &  Electric  Associa- 
tion, pointed  out  that  minimum  charges,  ser.'ice  charges, 
delayed-payment  excesses  and  prompt-payment  dis- 
counts are  not  readily  understood  by  customers. 

"The  fundamental  trouble  with  our  rates,"  said  Mr. 
Wilder,  "especially  the  more  complicated  ones,  is  that 
they  are  not  understood.  It  is  a  well-established  psycho- 
logical principle  that  persons  are  suspicious  of  anything 
they  don't  understand.  We  are  all  built  that  way,  and 
we  must  not  expect  that  our  consumers  will  accept  the 
bills  which  we  hand  them  month  by  month  if  we  make 
no  effort  to  explain  what  they  are  being  charged  for 
and  why.  Why  does  your  grocer  or  meat  dealer  set 
his  scales  right  out  on  the  counter  where  you  can  check 
his  weights,  and  what  would  you  think  of  him  if  he  kept 
them  back  of  the  counter  and  out  of  sight  where  you 
could  not  do  so?  The  question  is,  then,  how  shall  we 
make  these  races  understandable?  I  am  going  to  as- 
sume that  these  more  complicated  forms  of  rates  are 
necessary  for  the  handling  of  industrial  business.  The 
main  difficulty  is  that  the  terms  we  use  are  not  under- 
stood, and  in  order  that  we  may  have  something  definite 
to  talk  about  I  will  assume  that  we  have  to  deal  with 
a  rather  complicated  three-charge  schedule  in  which  the 
kilowatt-hour  charge  involves  the  quantity  'hours'  use 
of  maximum  demand,'  and  I  propose  that  we  insert  in 
cur  rate  book  or  print  for  distribution  to  our  power  con- 
sumers the  following  brief  discussion  of  the  underlying 
philosophy  of  rates  and  explanation  of  terms  used: 

"  'Our  rates  for  power  are  based  upon  the  theory  that 
each  consumer  should  pay  in  proportion  to  the  cost  of 
the  service  rendered.  The  surest  and  simplest  way  of 
accomplishing  this  seems  to  be  to  divide  the  charge  into 
three  distinct  parts  so  that  the  total  bill  is  the  sum  of 
these  three.     While  this  method  of  charging  is  not  so 
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easily  understood  as  the  simpler  forms  of  rate  schedules, 
still  the  experience  of  our  own  company  and  of  many 
other  companies  throughout  the  countiy  is  that  the 
advantages  both  to  the  company  and  to  the  consumer 
far  outweigh  the  disadvantages.'  " 

Mr.  Wilbur  then  followed  with  a  detailed  explanation 
of  the  principles  involved  and  the  reasons  for  minimum, 
consumer,  demand  and  kilowatt-hour  charges.  When 
these  are  clearly  understood  by  customers  he  thought 
much  of  the  dissatisfaction  with  rates  will  be  eliminated. 


Good  Citizenship  and  the 
Public  Utilities 

BACKING  up  the  national  campaign  of  good-will  pub- 
licity, the  Central  Arizona  Light  &  Power  Company 
of  Phoenix,  Ariz.,  has  run  a  series  of  advertisements 
in  the  local  newspapers  which  was  very  productive 
of  beneficial  results.  The  advertisements  were  so  well 
received  that  H.  L.  Aller,  vice-president  and  general 
manager  of  the  company,  has  had  them  set  up  in  a  book- 
let entitled  "The  Good  Citizen  and  the  Public  Utility" 
and  distributed  to  all  of  the  company's  customers.  To 
explain  the  relation  of  utility  service  to  the  welfare  of 
the  community  the  introduction  of  the  booklet  says: 

The  Good  Citizen  is  one  who  is  always  alert  to  exert  his 
influence  constructively  for  the  good  of  the  community  in 
which  he  lives  and  to  make  life  fuller  for  his  neighbors  and 
himself.  Ignorance  breeds  destruction,  whereas  knowledge 
is  a  prerequisite  of  any  constructive  activity. 

It  is  with  the  intention  of  bringring  to  every  citizen  of 
Phoenix  intimate  knowledge  of  the  utilities  in  this  city — 
what  they  have  accomplished  and  are  trying  to  accomplish  in 
the  upbuilding  of  the  city,  and  the  problems  confronting 
them  today — that  this  series  of  statements  appears. 

The  good  citizen  realizes  that,  although  his  own  vocation 
requires  no  knowledge  of  the  gas  and  electric  industries, 
nevertheless  since  this  is  a  subject  touching  the  life  of  the 
whole  community,  he  must  seek  that  knowledge  which  will 
enable  him  to  exert  his  influence  in  the  most  constructive 
manner. 

When  a  whole  people  are  so  dependent  upon  a  commodity 
and  a  service,  the  character  of  that  service  is  a  vital  force 
in  the  upbuilding  of  the  community.  Industries  cannot  be- 
come established  where  gas  and  electric  services  are  not  of 
the  best.  People  will  not  come  to  a  city  to  live  where  street 
lighting  is  poor,  where  electric  and  gas  services  are  not 
available. 

Since  this  service  is  so  essential,  it  is  right  that  these 
i.idustrie.s  be  regulated  by  the  state  to  insure  that  the  public 
shall  have  good  service,  that  facilities  be  added  to  meet  the 
growintr  demands  of  the  city,  that  the  charges  for  service 
be  reasonable  and  just. 

The  duties  and  problems  of  regulatory  bodies  are  dis- 
cussed as  follows: 

Public  utility  regulation  a  few  years  ago  was  synony- 
mous with  rate  reduction.  The  public  service  companies 
were  frequently  earning  more  than  a  reasonable  return 
on  their  investments  and  were  pared  down  in  their  earn- 
ings by  the  commissions  until  they  earned  only  the  mini- 
mum allowable  return  on  the  value  of  their  properties. 
This  made  the  regulating  commissions  very  popular. 

Today  a  different  condition  exists.  During  the  past  five 
years  the  costs  of  operation  have  continually  advanced. 
Rates  for  gas  and  electricity  have  had  to  be  advanced  a 
sufficient  amount  to  enable  the  companies  to  exist.  The 
regulating  commissions  have  fought  against  rate  increases, 
granting  partial  relief  here  and  there,  but  very  seldom 
granting  the  full  relief  necessary  for  the  public  utilities. 
The  public  has  not  been  fully  informed  of  the  facts  so  that 
the  commissions  have  been  condemned  by  the  public  for 
increasing  rates  and  also  by  the  public  service  companies 
for  not  increasing  rates  enough  to  compensate  for  advances 
m  costs  of  operation. 


No  community  can  prosper  and  grow  when  poor  service 
is  rendered  by  the  public  utility  companies.  For  community 
growth  and  prosperity  these  companies  must  be  maintained 
in  a  healthy  condition,  able  to  keep  their  properties  well 
'maintained,  able  to  pay  for  a  good  and  efficient  staff  of 
employees  and  able  to  pay  a  good  return  to  the  investor  who 
purchases  their  securities.  With  a  dilapidated  property, 
a  poorly  paid,  inefficient  corps  of  employees,  and  no  new 
mone.v  flowing  into  the  property  from  the  sale  of  its  secu- 
rities to  keep  up  with  community  growth,  a  public  utility 
cannot  give  service.  The  good  citizen  will  insist  that  the 
corporation  commission  shall  regulate  public  utilities  in  a 
way  which  will  give  a  square  deal  to  the  companies  as 
well  as  a  square  deal  to  the  public 

The  public  service  company  under  regulation  must  se- 
cure the  money  necessary  for  its  additions  to  plant,  dis- 
tribution system,  metei-s,  transformers  and  all  similar  prop- 
erty from  the  sale  of  its  securities,  namely,  its  stocks 
and  bonds.  The  gas  and  electric  utilities  in  Phoenix  in- 
vested more  than  $800,000  in  new  property  during  the  past 
two  years.  The  construction  budget  for  the  next  two  years 
totals  approximately  $1,500,000.  The  extent  to  which  these 
added  facilities  can  be  furnished  to  Phoenix  depends  upon 
the  salability  of  the  securities. 

When  regulating  commissions  do  not  permit  the  public 
utilities  to  charge  rates  for  gas  and  electricity  which  will 
permit  the  companies  to  pay  interest  rates  that  will  at- 
tract capital,  the  companies  cannot  build  additions  to  plant 
and  cannot   adequately   serve   the  public. 

In  conclusion  the  pamphlet  says: 

The  good  citizen  has  seen  from  the  foregoing  statements 
that  a  public  utility's  well  being  is  essential  to  the  public 
welfare.  He  realizes  that  without  the  support  of  the  people 
— without  his  individual  moral  support — this  essential  in- 
dustry cannot  properly  function. 

It  is  the  careless  word  spoken  by  the  man  in  the  street, 
the  destructive  criticism  that  unthinkingly  slips  out  "to 
make  conversation"  at  the  tea  table  or  elsewhere,  that 
injures  not  only  the  public  service  companies  but  also  the 
city  as  a  whole. 

When  a  public  utility  is  exerting  its  every  effort  to  build 
up  its  community,  giving  good  service,  operating  efficiently 
under  rates  much  lower  than  those  current  in  the  coun- 
try as  a  whole,  the  good  citizen  will  endeavor  to  assist  con- 
structively in  meeting  the  difficulties  that  confront  that 
industry  from  time  to  time. 


One  Way  to  Advertise  Service 

AVERY  striking  display  board  has  been  mounted  by 
the  Adirondack  Power  &  Light  Corporation  at  vari- 
ous points  along  the  automobile  routes  in  its  territory, 
showing  the  layout  of  its  transmission  system.     Loca- 


DISPLAY  BOARD  PICTURING  TRANSMISSION   SYSTEM 

tions  of  substations,  water-power  and  steam-power  sta- 
tions are  shown.  Sites  for  these  signs  have  been  care- 
fully chosen  so  that  they  will  make  the  greatest  impres- 
sion upon  automobilists. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

The  PropeUing  Motors  of  the  U.  S.  S.  Tennessee. — H. 
L.  Barnholdt. — It  is  said  that  the  wound-rotor  type  of 
induction  motor  was  selected  owing  to  the  fact  that  with 
the  squirrel-cage  winding  the  heat  developed  in  the  rotor 
during  reversal  was  so  great  that  it  could  not  be  dissi- 
pated. Moreover,  the  power  factor  was  higher  with  the 
wound-rotor  motor.  Speed  control  was  obtained  partly 
by  changing  the  number  of  poles  in  the  stator  windings 
and  partly  by  controlling  the  speed  and  frequency  of  the 
turbine  generator.  There  are  four  main  motors,  each 
driving  one  propeller  and  rated  at  7,000  hp.  at  170  r.p.m. 
Design  and  constructional  problems  involved  in  the 
motors  are  also  discussed. — Electric  Journal,  June,  1921. 

Generation,  Transmission  and  Distribution 

Hiyh-Tension  Transmission  Projects  for  the  Electrifi- 
cation of  France. — C.  Duval  and  C.  Lavanchy.— The 
insufficient  coal  supply  of  France  demands  a  more  thor- 
ough utilization  of  all  existing  water  powers.  To  make 
this  effective  and  efficient  a  close  study  has  to  be  made 
of  the  amount  of  power  needed  in  the  different  consum- 
ing centers,  the  location  of  these  and  the  possibility  of 
transmitting  the  energy  needed  to  them.  The  authors 
have  studied  these  varied  problems  and  show  where  it 
would  be  economical  to  locate  power  stations.  One  of 
these  plants  and  lines,  chosen  as  an  actual  example,  is 
the  line  from  Bellegarde  to  Paris,  and  it  is  shown  that 
by  adopting  a  three-phase  system  at  150,000  volts  and 
50  cycles  about  25,000  kva.  may  be  transmitted  over  a 
distance  of  450  km.  by  one  line  at  an  over-all  line  effi- 
ciency of  about  84  per  cent,  including  transformer  and 
synchronous-motor  losses. — Revue  Gencrale  de  I'Elec- 
tricite,  May  21,  1921. 

Transmissioyi  Ring  of  Duquesne  Light  Company. — E. 
C.  Stone. — A  discussion  of  the  method  of  power  dis- 
tribution adopted  by  this  company,  consisting  of  a  closed 
ring  of  66,000-volt  lines  around  the  Pittsburgh  district. 
— Electric  Journal,  May,  1921. 

New  Type  of  Synchronous  Vibration  Rectifier. — L. 
SCHULER. — A  number  of  mechanical  rectifiers  using  a 
synchronously  vibrating,  magnet-operated  contact  have 
been  known  for  many  years,  though  little  has  been  pub- 
lished about  their  theory.  Two  conditions  must  be  ful- 
filled to  obtain  perfect  rectification — the  vibrator  must 
operate  absolutely  in  synchronism  with  the  line  fre- 
quency, and  contact  must  be  made  and  opened  always 
at  exactly  the  right  time.  The  author  has  gone  into 
the  theory  of  these  rectifiers  and  has  succeeded  in  de- 
signing a  new  type.  Its  swinging  armature  is  con- 
trolled by  two  strong  springs.  The  weight  of  the  swing- 
ing system,  the  pull  of  the  springs  and  the  amount  of 
the  artificially  introduced  mechanical  damping  are  so 
exactly  determined  and  adjusted  that  the  contact  opens 
virtually  at  the  zero  instant,  obviating  the  need  for  a 
condenser.  The  connection  and  the  principle  of  the 
rectifier  are,  however,  such  that  only  one-half  of  the 


alternating  current  is  rectified,  that  is,  the  armature 
must  swing  but  once  during  each  period.  This  is 
achieved  by  superimposing  a  direct  voltage  over  the 
alternating  voltage.  This  in  turn  means  that  the 
new  rectifier  can  be  used  only  for  charging  storage  bat- 
teries.— Elektrotechnische  Zeitschrift,  May  12,  1921. 

Lamps  and  Lighting 

Thf  Latest  Bleriot  ''Phi"  Starting  and  Lighting 
Equipment. — The  generator  and  starting  motor  of  this 
equipment  are  separate  units,  the  "single-unit"  system 
having,  according  to  the  author,  been  found  unsuitable 
for  large  engines.  The  generator,  called  a  "bi-com- 
pound"  machine,  contains  one  shunt  field  and  one  series 
field  the  series  winding  exerting  a  demagnetizing- 
action.  To  improve  the  control  a  voltage  regular  of  the 
vibrating  type  introduces  a  resistance  into  the  shunt 
winding  when  the  vokage  of  the  machine  rises  above 
a  certain  value.  There  is  also  a  tap  on  the  series  field 
winding  from  which  current  is  led  off  in  case  of  extra- 
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VOLTAGE  CONTROL  OF  HIGH-CLASS  AUTOMOBILE  GENE31AT0R 

heavy  demands  for  it,  thus  decreasing  the  demagnetiz- 
ing action  of  the  series  field.  The  starter  is  a  series- 
wound  motor.  This  equipment  is  said  to  be  particularlj- 
suited  to  high-priced  cars.^London  Electrician,  May 
27,  1921. 

Traction 

Electrification  at  3,000  Volts  on  PanUsta. — Details  of 
locomotives,  substation  and  power  distribution  system 
for  one  of  Brazil's  best  railroads  are  given  by  engi- 
neers of  American  manufacturers  who  supplied  equip- 
ment. Greatly  increasing  activities  in  the  electrification 
in  Brazil  are  indicated. — Electric  Railicay  Journal, 
June  11,  1921. 

Scientific  Fundav\entals  in  the  Design  of  Rolling 
Stock. — Dr.  E.  Seefehlner. — The  low  ebb  of  all  the 
Austrian  street-railway  systems  is  regarded  as  of  only 
temporarj-  character,  and  they  are  expected  to  revive 
and  begin  reconstruction  in  the  near  future.  The  author 
therefore  takes  occasion  to  review  theoretically  a  few 
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important  details  of  street-railway  construction  to  aid 
car  design.     Among  these  details  are  studies  of  wear 
of  wheels   and    rails   and   of  the   best   construction    of 
brakes,  car  bodies   and   gears. — Elektrotechnische    und  ' 
Masckinenbau,  May  29,  1921. 

General  Electrification  of  Jugo-^Iavia. — M.  Dimitri- 
JEVic. — The  favorable  geographical  location  of  Jugo- 
slavia, with  its  abundance  of  water  power  and  vast 
coal  fields,  justifies  an  extensive  general  electrification 
of  the  new  republic.  The  article  is  an  abstract  of  an 
official  electrification  program  to  be  presented  shortly 
before  the  Jugoslavian  parliament. — Elektrotechnische 
Zeitschrift,  May  19,  1921. 

Electrochemistry  and  Batteries 

Ozone.— Albert  Clarke. — The  electrical  production 
of  ozone  and  some  of  its  uses,  such  as  for  water  purifi- 
cation and  sterilization,  are  discussed. — Beama  (Brit- 
ish Electrical  and  Allied  Manufacturers'  Association), 
May,  1921.  Systems  are  grouped  according  to  whether 
a  dielectric  is  inserted  between  electrodes. 

Installations,  Systems  and  Appliances 

Present  Limits  of  Electrical  Machinery — III  and  IV 
—Sji-itching  Apparatus  and  Lines. — W.  Reichel. — The 
increasing  capacities  of  electrical  central  stations  neces- 
sitated the  development  of  electric  switches  capable  of 
safely  rupturing  huge  amounts  of  energy.  The  hand 
operation  of  such  switchgear  was  no  longer  possible, 
and  motor  or  magnet  power  was  introduced  instead. 
The  most  severe  endurance  test  is  imposed  upon  a  large- 
capacity  switch  when  it  is  closed  upon  a  still  existing 
short  circuit.  The  largest  direct-current  switches  are 
probably  used  in  the  electrolytic  industries,  comprising 
sizes  up  to  250-vo:t  and  20,000-amp.  A  17,000-amp. 
switch,  operated  by  a  magnet  with  turning  armature,  is 
shown.  For  alternating-current  switches  such  high  cur- 
rents are  never  encountered,  but  values  may  reach 
10,000  amp.  A  three-pole,  6,000-amp.,  500-volt  motor- 
operated  air-break  switch  is  showTi.  All  alternating- 
current  switches  for  high  voltage  must  have  oil-im- 
mersed contacts  to  quench  the  arc  properly.  The 
problem  with  oil  switches  of  large  rupturing  capacity 
is  the  proper  care  of  the  gases  generated  in  the  oil 
during  the  break.  For  this  reason  all  multipolar 
switches  are  subdivided  into  individual  switches  for 
each  phase.  No  other  way  of  safeguarding  has  been 
found  than  to  build  the  oil  containers  fully  pressure- 
proof,  withstanding  as  high  a  pressure  as  15  atmos- 
pheres. Photographs  and  sketches  are  given  of  several 
6,000-volt  to  150,00u-volt,  three-phase  switches.  The 
article  closes  with  a  short  description  of  high-voltage 
lines  using  disk-type  insulators.  Sketches  are  given  for 
single  and  double  strings  up  to  100  kv.,  and  vector  dia- 
grams for  compensated  and  uncompensated  lines  up  to 
260  kv.  Special  attention  is  given  to  the  proper  trans- 
position of  such  high-voltage  lines  to  prevent  inductive 
disturbances. — Elektrotechnische  Zeitschrift,  May  14, 
1921. 

Novel  Methods  for  Use  of  a  Grounding  Choke  Coil. — 
Prof.  Reihoffer. — The  well-known,  and  in  Europe 
much  used,  Petersen  grounding  choke  coil  can  be  em- 
ployed on  Y-connected  generators  or  transformers,  be- 
ing connected  between  the  Y  point  and  ground.  The 
author  also  shows  several  different  ways  to  use  such  a 
protection  coil  on  delta  systems.  The  usefulness  of 
these  methods  is  proved  mathematically. — Elektrotech- 
nische und  Maschinenbau,  May  22,  1921. 


Units,  Measurements  and  Instruments 

Influence  of  an  Electric  Current  on  the  Photo-Electric 
Effect.  —  Allen  G.  Shenstone.  —  Experiments  were 
made  to  show  whether  thei-e  was  any  relation  between 
'the  Hall  effect  in  bismuth  and  the  photo-electric  effect. 
It  was  found  that  the  total  photo-electric  current  was  so 
much  influenced  by  the  current  passing  through  the 
bismuth  that  the  variation  of  this  apparently  new  effect 
was  investigated. — Philosophical  Magazine,  June,  1921. 

Oscillographic  Measurements  of  tlie  Instantaneo^is 
Values  of  Current  and  Voltage  in  the  Battery  Circuit 
of  Automobiles. — George  W.  Vinal  and  C.  L.  Snyder. 
— An  investigation  to  study  the  demands  upon  starting 
and  lighting  batteries  in  the  operation  of  various  types 
of  automobiles.  Oscillographic  records  of  current  and 
voltage  were  obtained.  In  addition  to  the  data  relative 
to  the  battery  requirements,  the  interpretation  of  the 
records  has  indicated  the  possibility  of  using  this 
method  for  the  study  of  lubrication  and  engine  problems 
relating  to  speed,  friction,  ignition,  compression  and 
distributer  action. — Technologic  Paper  Xo.  1S6,  U.  S. 
Bureau  of  Standards. 

Telegraphy,  Telephony  and  Signals 

Radio  Developments  for  Airplane  Use — Indirect  Ex- 
citation Apparatus  —  II.  —  M.  Bernard. — This  article 
gives  a  detailed  description,  diagrams  and  many  illus- 
trations of  the  different  types  of  sending  and  receiving 
apparatus  used  on  French  airplanes  and  seaplanes  dur- 
ing the  war.  All  the  more  recent  models  were  energized 
from  high-frequency  generators  driven  by  small  pro- 
pellers. In  their  principle  all  types  were  identical,  using 
a  step-up  transformer,  two  mica  condensers,  a  variable 
inductance,  a  wave-length  variometer  and  a  paid-out- 
wire  antenna.  The  proper  resonance  to  a  desired  wave 
length  was  determined  by  readings  on  a  hot-wire  am- 
meter. An  interesting  detail  was  the  spark  gap,  which 
was  cooled  and  quenched  by  a  specially  collected  and 
directed  current  of  air  taken  in  by  a  rubber  funnel 
mounted  on  a  wing  and  connected  to  the  gap  by  a  rubber 
hose. — Radioelectricite,  May,  1921. 

Some  Improvements  in  the  Poulsen  Arc. — P.  0. 
Pedersen. — A  study  showing  the  importance  of  getting 
the  correct  magnetic  field  in  the  operation  of  the  Poulsen 
arc. — London  Electrician,  June  3  and  10,  1921. 

Miscellaneous 

Hydro-Electric  Pou-er  Possibilities  Along  the  Main- 
Danube  Canal  in  Bavaria. — The  possibilities  of  large 
water  powers  along  this  canal  have  been  investigated^ 
and  the  results  of  this  preliminary  work  have  been 
published  in  a  book  by  J.  Hallinger,  Munich.  The  canal 
in  its  present  form  would  yield  about  100,000  hp.,  but 
with  some  additions  and  connections  with  other  water- 
sheds up  to  1,000,000  hp.  may  be  obtained.  All  data 
are  based  upon  careful  hydrographic  observations  and 
rough  cost  estimates.  Sketches  of  the  proposed  sites 
are  included  in  the  paper. — Elektrotechnische  Zeit- 
schrift, May  19,  1921. 

Scottish  Water-Power  Schemes. — It  is  proposed  to 
utilize  the  yield  of  a  catchment  area  in  the  vicinity  of 
Loch  Laggan  and  Loch  Treig  in  which  the  annual  rain- 
fall is  probably  fully  70  in.  (178  cm.).  The  average 
available  head  at  the  turbines  will  be  nearly  700  ft. 
(213  m.),  giving  an  average  development  of  72.000 
horsepower.  The  works  will  be  constructed  so  that  over 
100,000  hp.  can  be  developed  when  sufficient  water  i» 
available. — London  Engineer,  May  20,  1921. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial   and  Manufacturing  Fields  With  Annouacements  and 

Reports  of  Association  Meetings  and  Conventions 


State  Development  of  Water  Power 
Means  Taxation 

*»OTATE  development  of  water  powers  presupposes 
O  bonding  property  for  millions  of  dollars,  taxation 
for  weary  ages  to  pay  the  bonds,  operation  by  state 
employees  without  the  incentive  of  competition  or  pride 
in  one's  work,  and  a  population  leisurely  operating  until 
the  hour  for  presenting  their  pay  checks,"  declared 
Charles  P.  Barnes,  speaker  of  the  Maine  House  of  Rep- 
resentatives, in  a  recent  address  at  Rockland,  Me.  After 
sketching  the  early  development  of  water  powers  in  the 
state,  Mr.  Barnes  pointed  out  that  a  sur\'ey  of  its  rivers 
from  the  thoroughly  developed  Presumpscott  to  the  dis- 
tant Aroostook,  furnishing  light  and  power  for  all  of 
northeastern  Maine,  tends  to  demonstrate  that  develop- 
ment by  private  capital  has  gone  hand  in  hand  with 
demand.  State  development,  he  contended,  would  drive 
away  the  men  of  its  population  gifted  with  initiative, 
energy  and  courage  who  have  built  up  the  present 
systems  of  supply  and  profited  on  their  investment.  It 
is  not  the  duty  of  the  state,  he  intimated,  to  supply 
electricity  to  every  homestead  regardless  of  its  remote- 
ness from  the  trunk  lines  of  commerce. 


Progress  in  Standardization  Is  Reported 
by  A.  M.  E.  S.  at  New  London 

THE  summer  meeting  of  the  Associated  Manufactur- 
ers of  Electrical  Supplies  was  held  at  the  Hotel 
Griswold,  New  London,  Conn.,  on  Monday,  Tuesday, 
Wednesday  and  Thursday  of  last  week.  Far  from  nor- 
mal as  general  business  conditions  are,  the  attendance 
at  the  various  section  meetings  was  the  largest  in  the 
history  of  the  association.  Naturally  much  of  the  dis- 
cussion centered  on  present  conditions  in  the  elec- 
trical industry.  It  was  evident  that  many  manufactur- 
ers are  finding  it  diflScult  to  conduct  business  profitably 
even  though  prices  of  materials  have  been  considerably 
reduced.  Some  wire  manufacturers  find  themselves  in 
grave  financial  straits,  while  others  are  preparing  to 
shut  dow-n  for  a  month  or  so  to  get  rid  of  accumulated 
stocks. 

Efforts  at  standardization  are  going  forward  and  will 
become  effective  within  the  year.  The  Radio  Appa- 
ratus Section,  which  was  formed  in  May,  elected  its 
committees  and  laid  plans  for  a  publicity  campaign  on 
radio  matters  to  offset  the  erroneous  information  often 
printed  by  the  daily  press.  The  manufacturers  of 
panelboards  and  switches  held  a  very  long  session 
in  an  effort  to  arrive  at  certain  standards  acceptable  to 
all.  Particular  attention  was  given  to  interpretations, 
usages  and  safety  matters  in  connection  with  rulings 
of  the  underwriters.  Meter  entrance  service  standards 
were  also  proposed.  Similar  questions  came  up  before 
the  Knife  Switch  Section,  the  name  of  which  was 
changed   to    Knife   and    Inclosed    Switch   Section.      An 


arrangement  has  been  effected  among  eleven  manufac- 
turers of  attachment  plugs  and  receptacles  to  turn  out 
a  standard  plug  and  receptacle  for  lighting  fixtures 
which  will  carry  the  name  "Elexit."  Models  were  on 
exhibition  for  wall  and  ceiling  application,  and  it  is 
expected  that  production  will  take  place  in  the  late  fall 
or  winter. 

The     Heating     Appliance     Section     elected     Walter 
Stearns  chairman. 


Los  Angeles  Wins  Fight  to  Condemn 
Property  of  Southern  Sierras 

LOS  ANGELES  has  acquired  through  a  suit  in  the 
>  United  States  District  Court  in  San  Francisco  the 
right  to  condemn  the  Owens  River  Gorge  property  of 
the  Southern  Sierras  Po.ver  Company,  the  price  which 
the  city  must  pay  being  fixed  at  $525,000.  The  city 
claimed  that  this  property  was  essential  to  its  own 
plans  of  power  development,  while  the  company  declared 
that  the  area  was  needed  by  it  to  supply  future  de- 
mands from  Riverside,  Redlands,  San  Bernardino  and 
Imperial  Valley  towns.  The  city  contended  that  the 
company  had  other  sources  of  power  in  Leevining  and 
Bishop  Creeks. 

Riparian  water  rights  alone  were  considered,  it  being 
agreed  that  no  value  attached  to  the  320  acres  of  land 
itself.  The  rights  were  bought  by  the  Southern  Sierras 
Power  Company  shortly  before  the  filing  of  the  suit  on 
Feb.  9,  1920,  for  $400,000.  Engineers  testifying  for 
the  company  fixed  the  value  at  $722,000  and  $900,000. 

No  damages  were  allowed  for  the  Adams  power  plant 
erected  by  the  company  on  the  site  in  dispute,  in  the 
ground  that  this  improvement  was  begun  subsenuently 
to  the  filing  of  the  suit.    The  company  may  appeal. 


Why  Utility  Rates  Are 
Not  Dropping 

A  NUMBER  of  reasons  for  maintaining  utility  rates 
at  their  present  levels  are  given  in  a  public  state- 
ment just  issued  by  J.  P.  Pulliam,  president  of  the 
Wisconsin  Electrical  Association  and  Wisconsin  Gas 
Association.  The  statement  is  in  reply  to  questions 
coming  from  various  parts  of  Wisconsin  asking  why 
prices  of  public  utility  services  are  not  dropping  with 
those  of  other  commodities.  It  is  prefaced  by  the  dec- 
laration that  public  utilities  are  the  only  business  whose 
operating  sheets  did  not  record  payment  of  excess-profit 
taxes  during  the  war. 

"One  reason  that  many  people  seem  to  forget  is  that 
utility  rates  did  not  advance  comparably  with  commod- 
ity prices  during  the  period  when  farmers',  laborers', 
retailers',  manufacturers'  and  property  owners'  profits 
soared  sky  high,"  said  Mr.  Pulliam.  "Utilities'  earnings 
were  anchored  to  earth  by  regulation.    They  were  not 
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permitted  to  earn  profits  of  100  per  cent  and  more  all 
those  years,  like  other  businesses  were.  Utilities  ob- 
tained increases  only  within  the  last  year  or  so,  and 
those  increases  limited  them  to  6  and  8  per  cent  returns. ' 
If  utility  rates  did  not  double,  treble  or  quadruple,  nat- 
urally it  is  impossible  to  contract  them  like  other  com- 
modities. Utilities  were  and  still  are  the  cheapest 
commodities  necessary  to  life  on  the  market  today. 

"Another  reason  is  that  during  this  period  when  util- 
ity earnings  were  not  permitted  to  soar  their  operating 
costs  steadily  increased.  Drops  in  prices  of  commodi- 
ties used  by  utilities  have  been  more  apparent  than  real. 
To  get  back  to  pre-war  levels  would  mean  that  commod- 
ities used  by  utilities  would  also  have  to  be  based  on 
pre-war  prices.  That  would  mean  that  coal  screenings 
which  now  cannot  be  contracted  for  at  less  than  $2.50  a 
ton  at  the  mines  would  again  have  to  go  down  to  80 
cents  a  ton,  where  they  were  four  years  ago.  Pre-war 
rates  would  also  mean  basic  freight  rates  60  per  cent 
lower  than  they  are  today,  and  labor  would  also  have 
to  be  on  a  pre-war  basis. 

"A  further  reason  is  that  utilities  are  being  bowed 
under  a  constantly  accumulating  tax  load.  In  Wisconsin 
taxes  on  utilities  have  increased  in  the  past  ten  years 
238  per  cent,  and  I  am  just  informed  that  the  tax  com- 
mission has  announced  another  increase  of  11  per  cent 
or  more  for  1921.  In  many  instances  increases  in  taxes 
alone  are  such  as  to  offset  all  reductions  in  cost  of  coal, 
materials,  supplies  and  operation.  In  some  instances 
taxation  is  forcing  rates  higher. 

"People  did  not  show  a  great  concern  about  such 
small  items  as  utility  rates  when  they  were  being  kept 
down  while  all  other  prices  went  up.  but  now  when  they 
are  being  raised  2  and  3  cents  for  street-car  rides 
and  a  small  amount  per  month  for  gas  and  telephone 
services;  to  meet  higher  operating  costs,  people  who 
generally  will  be  reasonable  when  they  stop  to  think  are 
persistently  refusing  to  do  so. 

"The  utilities  seek  the  co-operation  of  the  public  with 
the  strong  desire  to  give  the  people  the  best  service 
possible,  if  for  no  other  reason  than  a  selfish  one,  for 
the  more  and  better  we  please  the  public  the  more  of 
our  service  the  public  will  use.  The  interests  of  the 
public  and  of  the  utilities  therefore  are  in  accord,  not 
in  conflict." 


International  Commission  Gets 
St.  Lawrence  Report 

THE  International  Joint  Commission  received  this 
week  the  report  of  Col.  W.  P.  Wooten  and  W.  A. 
Bowden,  the  engineers  appointed  respectively  by  the 
American  and  Canadian  governments  to  make  a  survey 
of  the  possibilities  of  canalization  of  the  St.  Lawrence 
as  a  means  of  shipping  and  the  relation  thereto  of 
hydro-electric  power.  They  report  that  the  work  would 
cost  .$250,000,000  and  would  result  in  the  development  of 
1,700,000  hp.  at  the  ten  locks  planned.  Plans  are  sub- 
mitted for  25  and  30  ft.  depth  waterways  120  miles 
long. 

Four  methods  are  suggested:  (1)  Locks  and  naviga- 
tion dams  in  the  river,  (2)  locks  and  side  canals,  (3) 
a  combination  of  the  two  previous,  and  (4)  by  means 
of  locks  and  power  dams.  The  report  recommends  a 
combination  of  the  four,  declaring  that  the  power  so 
developed  would  pay  for  the  entire  project  in  a  few 
years. 

The  report  now  awaits  the  action  of  the  International 
Joint  Commission. 


House  Passes  Radio  Bills 

THE  House  of  Representatives  has  passed  a  bill  au- 
thorizing the  Secretary  of  the  Navy  to  use  all  the 
radio  stations  of  that  department  for  the  transmission 
of  press  messages  and  private  commercial  messages. 
The  bill  in  the  form  passed  by  the  House  provides  that 
the  rates  must  not  be  less  than  those  charged  by 
privately  owned  radio  stations.  The  authority  is  to 
cease  when  the  privately  operated  stations  are  sufficient 
to  handle  the  business  offered.  The  bill  now  goes  to  the 
Senate  for  consideration. 

The  committee  on  military  affairs  of  the  House  also 
has  reported  favorably  the  bill  authorizing  the  Secre- 
tary of  War,  the  Attorney-General  and  the  Secretary 
of  the  Navy  to  adjust  all  meritorious  claims  against 
the  United  States  arising  from  the  use  by  the  United 
States  of  patented  inventions  relating  to  radio  communi- 
cation. The  bill  as  recommended  by  the  committee 
appropriates  $2,500,000  for  the  settlement  of  these 
claims. 


Delegates  to  the  1921  Canadian  Electrical  Convention  at  Quebec 
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Energy  Sales  of  Pacific  Gas  &  Electric 
Increases  50  per  Cent  in  Year 

GROSS  operating  revenue  of  the  Pacific  Gas  &  Elec- 
tric Company  for  1920,  according  to  the  annual 
report  of  the  directors,  just  issued,  was  $34,475,372, 
as  compared  with  $25,938,372  in  1919,  and  net  earn- 
ings from  operation  were  $11,024,773,  as  compared  with 
$9,689,245.  In  its  four  branches  of  service — ^gas,  elec- 
tric, water  and  steam — the  company  served  569,360 
customers,  a  gain  of  386,745  in  thirteen  years.  Elec- 
tric service  customers  increased  from  54,772  to  266,132 
in  that  period,  and  in  1920  30,413  electric  customers 
were  added,  as  against  18,328  in  all  three  other  branches. 
Sales  of  electric  power  last  year  reached  nearly  $11,000,- 
000,  an  increase  of  170J  per  cent  over  1915.  Total 
sales  of  electrical  energy  in  1920  to  all  classes  of  cus- 
tomers were  $21,571,321,  or  $7,096,437  more  than  in 
1919.  

Homer  Electric  Company  Wins  in 
Inductive  Interference  Dispute 

REAFFIRMING  its  previous  grant  to  the  Homer 
.  Electric  Light  &  Power  Company  of  a  certificate  of 
convenience  and  necessity  to  establish  a  13,000-volt 
service  to  rural  customers  along  a  country  road,  the 
Illinois  Public  Utility  Commission  on  June  30  handed 
down  its  decision  in  the  Homer  inductive  interference 
case.  Specifically  stating  that  the  issues  were  whether 
one  utility  could  bar  another  from  the  highways  by 
reason  of  its  prior  occupancy  and  whether  the  creation 
of  an  additional  parallel  line  would  increase  existing 
disturbances  to  such  an  extent  that  substantial  inter- 
ference with  the  commercial  service  of  the  telephone 
company  would  result,  the  commission  holds  that  the 
needs  of  the  property  owners  who  have  dedicated  the 
roads  for  purposes  of  travel  must  receive  first  considera- 
tion. These  owners  cannot  be  deprived  of  a  needed 
service  through  the  application  of  the  "prior  rights" 
theory.  On  the  second  point  the  commission  holds  that 
to  receive  consideration  interference  must  be  of  a  char- 
acter distinctly  injurious  to  the  commercial  service 
given  over  the  telephone  circuits.  In  the  case  at  issue 
the  evidence  was  held  to  be  conjectural  and  not  to  show 
that  substantial  interference  would  be  the  result  of  the 
new  transmission  line. 

The  Homer  Electric  Light  &  Power  Company  there- 
fore received  the  right  to  proceed  with  the  operation 
of  its  newly  constructed  circuit.  The  telephone  com- 
panies are  instructed  to  submit  a  plan  of  co-ordinated 
transpositions  that  will  be  needed  if  interference 
develops.  The  power  company  will  be  required  to  elimi- 
nate the  single-phase  taps  from  its  three-phase  lines 
by  making  them  three-phase.  The  division  of  the 
expense  of  a  co-ordinated  system  of  transpositions  will 
be  considered  by  the  taking  of  further  evidence,  in 
case  it  becomes  necessary,  though  the  commission  ex- 
pressed the  opinion  that  in  cases  involving  new  con- 
struction each  company  should  bear  its  own  expense. 
The  case  involved  the  right  of  the  power  company 
to  construct  in  addition  to  the  7i  miles  of  its  present 
circuit  approximately  5  miles  of  13,000-volt  circuit  along 
a  country  road.  This  construction  had  once  been  for- 
bidden because  the  consumer — a  coal  mine — could  be 
reached  by  another  route.  In  September,  1920  when 
farmers  along  the  route  petitioned  for  service,  permis- 
sion to  construct  the  line  was  granted,  and  the  pi'esent 


decision  is  the  result  of  a  rehearing  on  the  petition  of 
the  telephone  companies  interested.  Jurisdiction  for 
further  consideration  of  the  case  is  expressely  retained 
by  the  commission. 


Utilities  Oppose  Depreciation  Fund  Ruling 
of  Oldahoma  Commission 

REPRESENTATIVES  of  the  gas,  natural-gas,  tele- 
.  phone  and  electric  light  and  power  companies  of 
the  State  of  Oklahoma  were  unanimous  on  June  21  in 
opposing  the  order  of  the  state  Public  Utility  C'^'^mis- 
sion  relative  to  depreciation  funds.  This  order  which 
was  to  have  become  operative  July  1,  required  the  crea- 
tion and  maintenance  of  a  sepai-ate  depreciation  reserve 
fund.  No  dividends  in  excess  of  6  per  cent  were  to 
be  permitted  until  the  full  amount  of  allowed  deprecia- 
tion had  been  paid  into  the  fund.  The  fund  could 
be  used  only  (a)  for  depreciation,  (b)  for  investment 
in  high-grade  securities  at  not  less  than  4  per  cent,  or 
(c)  the  company  might  borrow  for  not  more  than  three 
years  to  the  extent  of  not  more  than  60  per  cent  of 
the  cost  of  extensions,  additions,  etc.  The  rule  is  in 
many  respects  almost  identical  with  the  Cro%vn  Point 
Telephone  Company  order  of  the  Indiana  commission 
of  Dec.  28,  1918.  This  order  was  suspended  in  January, 
1920. 

The  utilities  had  twenty  days  in  which  to  submit 
briefs.  Fred  Herbert,  director  of  the  service  depart- 
ment of  the  N.  E.  L.  A.,  was  present  at  the  hearing 
and  has  submitted  a  brief.  The  utilities  are  contending 
for  a  reserve  sufficient  to  take  care  of  recurring  replace- 
ments as  against  a  definite  fu'^.d  separately  maintained. 
Under  the  proposed  ruling,  the  utilities  conterid,  it 
would  be  almost  impossible  to  obtain  money  for  con- 
struction purposes.  Besides,  they  see  no  reason  why 
the  public  should  be  burdened  with  high  money  costs 
when  the  funds  are  available  in  a  depreciation  reserve. 


Municipal  Board  in  Centralia,  Wash., 
Backs  Utility  Against  Commission 

AN  UNUSUAL,  if  not  unpi-ecedented,  utility  situa- 
l\.  tion  is  presented  at  Centralia,  Wash.,  where  the 
municipal  Department  of  Public  Works  is  backing  the 
North  Coast  Power  Company,  the  former  holder  of  the 
city  lighting  contract,  against  the  Sherman  County 
Light  &  Power  Company,  an  Oregon  company  author- 
ized to  do  business  in  Washington  and  to  which,  on  the 
expiration  of  the  North  Coast  company's  contract,  the 
city  transferred  its  lighting  business. 

The  arrangement  with  the  Sherman  County  company, 
whose  proposed  Centralia  rates  are  uniformly  lower 
than  those  of  its  competitor,  was  made  after  an  in- 
crease in  the  wholesale  rates  of  the  North  Coasi  com- 
pany. The  Department  of  Public  Works,  however, 
maintains  that  the  prior  occupant  of  the  field  did  not 
realize  undue  profit,  pointing  out  that  it  is  essential  to 
continuous  and  adequate  service  that  rates  be  sufficient, 
and  dwelling  on  the  statutory  requirement  that  the  de- 
partment shall  make  such  rates  as  will  produce  ade- 
quate net  income  for  continuous  and  prosperous  busi- 
ness and  prevent  unjust  discrimination  between'  in- 
dividuals and  communities.  The  department  holds  chat 
the  rates  of  the  newly  established  company  are  too 
low  to  insure  good  service  with  proper  repairs  and 
extensions. 
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Chicago  Appliance  Sale  Ordinance 
Laid  Over 

AT  A  RECENT  meeting  of  the  gas,  oil  and  electricity 
l\  committee  of  the  Chicago  City  Council  it  was 
decided  to  lay  over  until  fall  the  proposed  ordinance  to 
license  the  sale  in  Chicago  of  electrical  appliances.  The 
proposed  ordinance  has  been  the  target  of  much  opposi- 
tion, and  at  the  last  meeting  of  the  committee  the 
original  ordinance  was  considerably  amended  in  order 
to  reduce  this  opposition.  Consideration  of  various 
amendments  was  so  prolonged  that  it  became  impossible 
to  get  the  bill  before  the  Council  previous  to  the  sum- 
mer vacation. 

Commercial  and  Merchandising  Problems 
Before  New  York  Association 

COMMERCIAL  department  organization  and  mer- 
chandising methods  were  the  chief  topic  of  discus- 
sion at  the  meeting  of  the  Commercial  Section  of  the 
Empire  State  Gas  &  Electrical  Association  held  in 
Cooperstown,  N.  Y.,  June  24.  Advocating  the  solicita- 
tion of  new  lighting  customers  because  this  business 
nets  the  utility  a  higher  return  considering  the  invest- 
ment involved  than  any  other  class,  W.  J.  Reagan  of 
Utica  pointed  out  that  because  of  the  constant  develop- 
ment of  new  appliances  the  so-called  saturation  point 
in  sales  can  never  be  reached.  He  further  stated  that 
the  central-station  company  should  maintain  a  repair 
service  for  socket  appliances,  as  in  many  conomunities 
it  is  estimated  that  only  25  per  cent  of  the  appliances 
that  have  been  sold  are  in  service.  In  connection  with 
the  securing  of  new  house-wiring  contracts  Mr.  Reagan 
described  a  co-operative  plan  which  had  been  worked 
out  by  the  central-station  company,  the  contractor-deal- 
ers and  one  of  the  principal  banks  whereby  the  com- 
pany's salesmen  secured  this  business,  the  contractor- 
dealers  did  the  actual  work  and  the  bank  carried  the 
deferred  paj-ments  of  the  customer.  This  plan  has 
been  found  highly  satisfactory  to  all  the  parties  con- 
cerned. 

In  a  paper  on  the  "Method  of  Expressing  Differential 
Rates  for  Commercial  and  Industrial  Consumers,"  E.  L. 
Wilder  of  Rochester  presented  an  interesting  analysis 
of  the  various  classes  of  rates  and  the  different  factors 
which  enter  into  rate  making. 

Tl.at  many  of  the  complaints  received  by  utilities 
from  their  customers  are  due  to  the  indifferent  attitude 
of  some  company  employee  was  brought  out  by  John  H. 
Ghegan  in  a  paper  on  "Meeting  the  Public  in  the  Com- 
mercial Office." 

Good  service  and  systematic  maintenance  of  appli- 
ances are  primary  essentials  to  successful  merchandis- 
ing, asserted  S.  Smith  of  the  New  York  State  Gas  & 
Electric  Corporation  in  discussing  the  sale  of  appliances 
to  commercial  and  industrial  consumers. 

Under  existing  financial  conditions  extensions  of 
service  must  be  most  carefully  considered,  according  to 
H.  A.  Doering  of  the  Westchester  Lighting  Company, 
who  pointed  out  that  new  extensions  should  be  made 
only  on  a  profitable  basis  in  order  further  to  attract 
new  capital. 

In  presenting  the  preliminary  report  of  the  commit- 
tee on  rural  lines,  B.  H.  Shepard  brought  out  the  fact 
that  even  though  the  farmers  pay  the  entire  first  cost  of 
a  rural  line,  the  fixed  charges,  such  as  maintenance, 
taxes,  depreciation  and  ultimate  renewal,  must  be  paid 


by  the  electric  light  and  power  company.  As  a  means 
of  decreasing  the  cost  of  construction  and  reducing  the 
service  charges  to  consumers  on  these  lines  Mr.  Shepard 
suggested  the  organization  of  highway  lighting  sys- 
tems. As  a  further  means  of  reducing  cost  of  construc- 
tion Mr.  Shepard  thought  that  it  wou'.d  be  possible,  on 
single-phase  lines,  to  use  250-ft.  spans  instead  of  125-ft. 
spans,  the  total  cost  of  which  per  mile  of  line  would  be 
$1,088.13  and  $1,510.85  respectively,  or  a  saving  of 
$422.72  per  mile  on  the  longer  spans. 


N.  E.  L.  A.  Executive  Committees  Lay 
Groundwork  for  New  Year 

MEETINGS  of  the  executive  committee  of  the  N. 
E.  L.  A.  and  of  the  executive  committees  of  the 
Public  Relations  and  the  Accounting  Sections  were  held 
last  week  at  headquarters  in  New  York.  The  Technical 
Section  executive  committee  meeting  was  postponed, 
probably  until  late  in  July.  The  Commercial  Section's 
executive  committee  is  scheduled  to  meet  later  this 
m.onth  at  Association  Island. 

The  national  executive  committee  went  over  details 
incidental  to  laying  out  a  program  for  the  year.  Pend- 
ing the  organization  of  the  Eastern  Geographic  Division 
of  New  York,  New  Jersey  and  Pennsylvania,  it  was 
resolved  that  the  Pennsylvania  Electric  Association  be 
recognized  as  the  Eastern  Geographic  Section.  The 
next  meeting  of  this  committee  is  scheduled  for  Sept.  1 
in  New  York. 

At  the  meeting  of  the  executive  committee  of  the 
Public  Relations  Section  the  question  of  interesting 
women  employers  in  public  relations  was  taken  up, 
with  the  thought  that  perhaps  they  could  reach  the 
women  of  any  community  better  than  could  the  men.  A 
committee  on  public  speaking  is  to  be  lormed,  also  one 
in  each  geographic  division  and  then  one  in  each  state. 
The  committees  of  last  year  are  to  be  continued. 

Final  action  was  taken  on  the  association's  good-will 
film,  "Back  of  the  Button,"  and  distribution  of  this 
film  will  begin  about  Aug.  1.  The  first  public  showing 
of  this  film  will  take  place  at  the  New  York  Hippodrome, 
where  it  will  start  a  two  weeks'  run  next  week. 

In  the  Accounting  Section  steps  were  taken  whereby 
every  Class  A  member  will  be  advised  of  the  status  of 
the  commission  accounting  system  in  his  state  in  rela- 
tion to  the  uniform  classification  of  the  association. 
Every  effort  will  be  made  this  year,  it  is  said,  to  make 
this  classification  national  as  far  as  possible. 


Contractors  to  Emphasize  Spirit  of 
Optimism  at  Convention 

EMPHASIS  will  be  placed  on  the  spirit  of  optimism 
at  the  annual  convention  of  the  National  Associa- 
tion of  Electrical  Contractors  and  Dealers  to  be  held 
week  after  next  in  Buffalo.  The  convention,  which  will 
be  held  at  the  Lafayette  Hotel,  July  18  to  23,  will  be 
built  around  the  theme  of  looking  fonvard  to  better 
business,  according  to  W.  H.  Morton,  general  secretary 
of  the  association. 

From  present  indications  the  convention  will  be  as 
large  as,  if  not  larger  than,  previous  ones.  Some  of 
the  state  associations  in  the  East  are  planning  to  hold 
their  annual  convention  in  conjunction  with  the  national 
convention.  The  program  was  printed  on  page  1010 
of  the  Electrical  World  for  April  30. 
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Reclassification  of  North  American  Stock 
Proposed  as  Aid  to  Financing 

IN  ORDER  to  raise  new  capital  and  make  the  com- 
pany's stock  attractive  to  investors,  a  plan  for  re- 
classification and  readjustment  of  the  capital  stock  of 
the  North  American  Company  has  been  proposed  to 
stockholders.  At  present,  there  is  $29,793,300  outstand- 
ing of  $30,000,000  authorized  capital  stock,  all  of  one 
class.  Under  the  proposed  plan  two  classes  of  stock 
will  be  provided,  G  per  cent  cumulative  preferred  and 
common,  each  authorized  to  the  amount  of  $30,000,000 
The  preferred  is  to  be  redeemable  at  105.  It  is  not 
proposed  to  increase  the  outstanding  stock  at  present, 
but  to  issue  for  each  $100  of  stock  outstanding  $50  of 
new  preferred  stock  and  $50  of  the  new  common. 
In  submitting  the  plan  the  committee  says: 
"The  subsidiaries  of  your  company  serve  rapidly 
growing  districts  comprising  some  of  the  most  impor- 
tant industrial  centers  in  the  country.  The  demand 
for  increased  facilities  has  grown  continuously  and 
rapidly.  With  this  demand  have  come  large  require- 
ments for  new  capital.  Continued  exclusive  use  by 
subsidiaries  of  bonds  and  notes  to  finance  the  cost  of 
such  added  facilities  tends  in  time  to  produce  a  finan- 
cial set-up  topheavy  in  debt  and  generally  to  impair 
the  credit  of  your  company  and  its  subsidiaries. 

"The  rapid  growth  of  the  properties  has  required 
a  larger  amount  of  capital  than  the  subsidiaries  could 
provide,  and  it  has  been  necessary  to  make  up  the 
balance  from  surplus  earnings,  the  quoted  market  dis- 
count on  the  stock  of  your  company  as  now  organized 
making  it  impossible  to  meet  these  capital  require- 
ments from  the  sale  of  additional  amounts  of  such 
stock.  It  thus  becomes  imperative  that  a  readjust- 
ment of  capitalization  be  effected  which  will  make  it 
practicable  to  raise  new  capital  and  permit  the  dis- 
tribution of  a  larger  proportion  of  these  earnings  to 
stockholders." 


The  total  net  earnings  of  the  company  available  for 
dividends,  depreciation  and  surplus  during  the  pact 
twelve  years  have  amounted  to  $41, 607,^^82. 82,  or 
$139.65  per  share.  Of  this  $24,600,574.07,  or  $82.57 
per  share,  was  reinvested  in  the  properties,  while 
$17,007,008.75,  or  $57.08  per  share,  was  distributed  to 
stockholders  as  dividends. 


Coosa  River  Development  Again 
Going  Forward 

WORK  has  been  begun  by  the  Alabama  Power  Com- 
pany on  the  Duncan's  Riffle  project  on  the  Coosa 
River,  a  permit  for  which  was  granted  by  the  Federal 
Power  Commission  June  27.  The  dam,  to  be  known  as 
the  "Mitchell  dam,"  will  be  completed'in  about  two  years. 

It  is  interesting  that  this  project,  which  is  named 
after  the  late  James  Mitchell,  was  authorized  in  1912 
by  both  houses  of  Congress  but  was  vetoed  by  the 
president.  This  was  at  the  beginning  of  the  controversy 
over  water-power  legislation.  The  existing  plant  at 
"Lock  12"  was  authorized  in  1907  and  placed  in  opera- 
tion in  1913.  It  is  now  proposed  to  follow  along  the  plan 
originally  laid  down  by  Mr.  Mitchell. 

The  dam  will  be  1,200  ft.  long  and  develop  a  head 
of  68  ft.  The  initial  installation  will  be  two  single- 
runner,  vertical,  24,000-hp.,  direct-connected  units, 
with  provision  for  three  more  units. 

It  is  planned  to  introduce  two  noteworthy  departures 
from  previous  designs  of  similar  plants.  One  of  these 
is  the  location  of  the  units,  which  will  be  on  the  up- 
stream side  of  the  dam,  each  in  a  separate  inc'osure  and 
on  it:  ovni  concrete  foundation  and  with  electrical  con- 
nection through  a  gallery  connecting  the  several  units. 
The  other  departure  is  in  the  design  of  the  draft  tubes. 
An  improvement  is  inti'oduced  here  which  will  reduce 
the  loss  of  head  during  a  period  of  high  water  by  caus- 
ing the  draft  tubes  to  discharge  upward  at  the  toe  of 
the  dam. 


Pacific  Coast  Division,  N.  E.  L.  A.  Banquet 


MANY  notables,  some  from  the  Atlantic  Coast,  attended 
and  took  part  in  the  annual  convention  of  the  Pacific 
Coast  Division  of  the  National  Electric  Light  Association, 


held  this  year  in  June  at  Del  Monte,  Cal..  to  which  repre- 
sentatives of  California  industries  were  invited  to  hear  of 
the  dependence  of  the  Pacific  Coast  on  electrical  progress. 
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Arlington  Radio  Plant  Little  Affected 
by  Lightning  Bolt. — Last  week  during 
a  severe  electrical  storm  the  na\-y 
radio  station  at  Arlington,  Va.,  was 
struck  by  lightning  and  had  tpm- 
porarily  to  suspend  operation.  Men 
were  at  once  set  to  work  to  put  the 
plant  back  into  operation,  and  the  in- 
terruption was  of  short  duration.  No 
one  was  injured  by  the  bolt. 
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Alabama  Power  Company  Completes 
Interstate  Transmission  Line. — The  in- 
terconnecting line  between  Gadsden, 
.Ala.,  and  Lindale,  Ga.,  has  been  com- 
pleted by  the  Alabama  Power  Company 
and  is  now  in  operation.  It  connects 
the  power  systems  of  the  two  states, 
permitting  the  importation  of  energy 
by  either  from  the  other  in  case  of  low 
water  or  accident  to  the  service. 

Milwaukee  to  Have  Electrical  Show. 
— ^An  electrical  show  will  be  put  on 
in  the  auditorium  at  Milwaukee.  Oct. 
24  to  '0,  1921,  by  the  Milwaukee  District 
of  the  Wisconsin  State  Association  of 
Electrical  Contractors  and  Dealers.  A 
bungalow,  30  ft.  x  60  ft.,  to  be  erected 
at  a  cost  of  between  §15,000  and  $20,- 
"00,  will  be  fitted  up  as  an  electrical 
home.  Every  possible  use  of  electric- 
ity in  the  home  will  be  represented. 

Another  Great  Battleship  to  Be 
Electrically  Propelled. — The  Maryland, 
the  latest  and  most  powerful  of  the 
United  States  Na\'y's  superdread- 
noughts  and  the  first  to  mount  IS-in. 
guns,  is,  like  her  sister  ship,  the  Cali- 
fornia, electrically  propelled  and  elec- 
trically equipped  throughout.  Her 
electric  propulsion  equipment  was 
manufactured  by  the  General  Electric 
Company.  The  Maryland  is  624  ft. 
loi,6,  with  a  beam  of  97  ft.,  and  dis- 
places 32,000  tonj;.  She  carries  eight 
16-in.  ^uns  in  four  turrets,  gi\nng  her 
the  'ongest  range  of  all  the  vessels 
in  the  navj'.  She  is  expected  to  go  into 
service  early  in  the  fall. 

Combating  Insects  with  an  .Appetite 
for  Insulation. — The  installation  of  elec- 
trical apparatus  in  the  tropics  where 
bugs  and  insects  abound  has  given  rise 
to  a  number  of  problems  not  met  with 
in  the  temperait  zone,  says  a  house- 
organ  article  issued  by  the  United 
States  Rubber  Company.  In  some  trop- 
ical countries  ants  have  sho^^'n  an 
amazing  appetite  for  the  insulating 
covers  of  electric  wires,  while  in  others 
electrical  systems  have  been  sadly  dis- 
arranged by  spiders,  which  seem  to 
regard  the  wires  as  gymnasium  appa- 
ratus put  up  for  their  special  amuse- 
ment. In  Southern  India  white  ants 
have  discovered  that  the  paraffino 
'inish  of  annunciator  wire  is  very  good 
eating  and  that  the  cotton  braid  under- 
neath is  a  genuine  delicacy.  To  cir- 
cumvent the  insects  wire  sent  to  this 
section  is  now  covered  with  a  black 
weatherproofing  compound  for  which 
bugs  have  no  appetite.  There  is  also  a 
type  of  borer  that  will  bore  its  way 
through  any  thickness  of  lead  covering 
used  on  armored  cables.  This  presents 
a  ser'ous  problem,  as  moisture  works 
its  way  through  into  the  conductor, 
causing  short  circuits. 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Wireless  .Men  Entertained  at  Top  of 
Eiffel  Tower. — The  fifty  delegates 
attending  the  international  wireless 
conference  at  Paris  were  recently 
entertained,  with  their  wives,  at  the 
highest  level  in  the  Eiffel  Tower — a 
point  beyond  where  the  public  is  per- 
mitted to  ascend.  Their  host  was 
Alexandre  Gustave  Eiffel,  the  builder 
of  the  tower,  who  is  eighty-nine  years 
old.  He  met  his  guests  at  the  bottom 
of  the  tower  and  escorted  them  by  ele- 
vator to  the  top.  Major-General 
Squier,  chief  of  the  Signal  Corps  of 
the  United  States  Army,  with  others, 
thanked  Mr.  Eiffel  for  his  "surprise 
party." 

The  English  Electricity  Supply  Bill. 

— No  progress  had  been  made  at  last 
report  on  the  bill  introduced  into  the 
British  Parliament  to  amend  the  elec- 
tricity supply  bill.  This  amendment 
was  looked  upon  as  highly  desirable 
in  order  to  promote  the  co-operative 
measures  of  the  existing  act  and 
especially  to  make  their  financing  more 
easy.  However,  the  London  Electrician 
is  of  the  opinion  that  there  need  not 
be  any  break  in  the  activities  of  the 
electricity  commissioners.  They  can, 
it  says,  continue  the  work  of  defining 
and  delimiting  electricity  areas,  the  in- 
vestigation of  existing  sources  of  sup- 
ply and  the  collection  of  data.  Their 
powers  are  sufficiently  wide  to  enable 
them  to  bring  great  pressure  to  bear 
upon  both  municipal  and  company 
"undertakers"  in  order  to  co-ordinate 
and  standardize  methods  of  supply  and 
distribution,  and  they  can,  apparently, 
set  up  joint  boards  or  committees  of 
local  authorities  as  temporary  substi- 
tutes for  the  joint  electricity  author- 
ities  authorized   in   the   act. 

Exciting  Time  in  Pine  Bluffs  (Wyo.) 
Generating  Plant. — There  seems  room 
for  improvement  in  customer  relations 
at  Pine  Bluffs,  Wyo.,  to  judge  from  the 
following  account  of  trouble  sent  to 
the  Electrical  World  by  the  super- 
intendent cf  the  local  generating 
plant:  "On  June  18  we  had  a  real 
attempt  to  wreck  a  generator  in  the 
Pine  Bluffs  plant.  On  this  day  we  had 
disconnected  thirty-eight  customers 
who  had  been  failing  to  pay  their  bills. 
As  the  town  night  watch  had  recently 
left,  the  night  engineer  had  instruc- 
tions to  make  short  trips,  about  two 
blocks  from  the  plant,  to  watch  the 
town  and  stores.  About  half-past  one 
he  locked  the  doors  and  when  about 
two  blocks  away  a  hea\'y  load  came  on 
the  engine.  Running  back  to  the  plant, 
he   found   the   room   full   of   insulation 


smoke  and  started  up  a  100-hp.,  72- 
kva.  unit  and  transferred  the  load  to 
it.  Getting  to  the  plant  myself  by 
this  time,  we  were  unable  to  find  any- 
thing ^\Tong  or  burned  about  the  small 
40-kva.  generator  and  put  the  load 
back  on  it.  Further  search  showed  a 
window  screen  torn  off,  and,  noticing 
some  solder  on  the  foundation  of  the 
72-kva.  unit,  we  saw  that  the  gen- 
erator had  been  switched  in  on  the  line 
when  not  running,  and  the  rotating 
field  generated  had  developed  enough 
heat  in  the  outer  H  in.  of  the  field 
poles  and  coils  to  char  the  insulation. 
As  there  are  only  about  three  or  four 
volts  across  the  coils  and  they  were 
built  out  away  from  the  iron,  leaving 
an  air  space,  we  are  still  using  the 
machine,  which  is  a  Westinghouse  con- 
nected to  a  Fairbanks-Morse  engine. 
About  a  month  ago  some  one  fired  a 
shotgun  through  the  door  at  the  40- 
kva.  generator  but  did  no  damage  to 
it.  The  shot  glanced  off  and  went 
through  some  new  Cutter  street  hoods, 
spoiling  the  enamel.  This  generator 
is  a  40-kva.  connected  to  a  50-hp. 
Fairbanks-Morse  engine.  The  little 
engine  stalled  when  the  switch  was 
thrown  in.  Incidentally,"  adds  our  cor- 
respondent, "the  night  engineer  does 
not  have  to  do  any  more  watching  out- 
side the  plant." 


Associations  and  Societies 

West  Virginia-Kentucky  Association 
of  Mine,  Mechanical  and  Electrical  En- 
gineers.— The  annual  convention  of  this 
association  will  be  held  in  Huntington, 
W.  Va.,  on  Sept.  20  to  Sept.  23. 

Empire  State  Gas  and  Electric  Asso- 
ciation.— The  annual  convention  of  this 
association  has  been  set  for  Oct.  6  and 
7  next,  when  public  relations  will  be 
discussed  from  various  standpoints. 

Indiana    Electric    Light    Association. 

— The  annual  meeting  of  the  Indiana 
Electric  Light  Association  will  be  held 
at  French  Lick  Springs  in  September, 
according  to  an  announcement  by  the 
secretary,  Thomas  Donohue  of  Lafa- 
yette. 


Coming  Meetings  of  Electrical  and 

Other  Technical  Societies 

Ohio  Electric  Light  .\ssoci.-ition  —  Cedar 
Point.  Ohio.  July  12-15.  (For  program 
see  issue  ot  July  2,  page  37.) 

National  Association  of  Electrical  Contrac- 
tors and  Dealers — BufCalo.  July  18-22. 
(For  program  see  issue  of  April  30. 
page  1010.) 

American  Physical  Society,  Paciflc  Coast 
Section — Berkeley,   Cal..  Aug.   4  and   5. 

Michigan  Electric  Light  Association  —  Ot- 
tawa Beach,  Mich.,  Aug.  24-25. 

N.  E.  L.  A.,  New  England  Division — New 
London,  Conn.,  Sept.   6-0. 

N.  E.  L.  A..  Great  Lakes  Division — French 
Lick  Springs.  Ind.,  Sept.  11-16. 

Association  of  Iron  and  Steel  Electrical 
Engineers — Chicago.  Sept.  19-24. 

Illuminating  Engineering  Society — Roches- 
ter. N.   T..  Sept.   26-30. 

American  Electrochemical  Society  —  Lake 
Placid  Club,   N.   Y..  Sept.   29-Oct.   1. 

American  Electric  Railway  A.isoclatlon  — 
Atlantic  City,  N.  J..  Oct.  3-7. 
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Comiiiission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Surcharge  on  Energy  Purchased  by 
Municipality. — The  city  of  Redlands 
having  complained  to  the  California 
Railroad  Commission  against  having 
to  pay  a  surcharge  on  energy  pur- 
chased from  the  California  Railroad 
Commission,  the  commission  overruled 
the  protest,  declaring  that  a  munic- 
ipality which  is  not  primarily  engaged 
in  the  operation  of  a  municipal  electric- 
utility  but  uses  the  major  portion  of 
the  energy  it  purchases  for  operating 
pumps  is  not  entitled  to  exemption 
from  the  surcharge. 

Low  Rates  with  Inadequat«  Service 
Is  a  Short-sighted  Policy. — "This  com- 
mission," the  Arizona  Corporation  Com- 
mission declared  in  a  recent  rate  de- 
cision, "is  in  a  position  where  it  can  by 
a  short-sighted  policy  gain  certain  popu- 
lar approval  by  regulating  the  public 
utilities  of  the  state  down  to  a  position 
of  insolvency.  The  temporary  public 
benefit  which  would  result  from  such  a 
policy  would  be  many  times  offset  by 
the  inferior  and  inadequate  service  that 
is  always  the  result  of  such  conditions, 
and  the  restriction  to  extension  of 
service  to  developing  territories  is 
manifestly  prejudicial  to  public  inter- 
est." 

Oklahoma  Commission  Reduces  Rates. 
— The  Oklahoma  Corporation  Commis- 
sion has  issued  a  temporary  order 
reducing  the  electric  rates  of  the  Okla- 
homa Gas  &  Electric  Company  in  the 
cities  of  Oklahoma  City,  Norman  and 
Moore  to  correspond  to  decreases  in 
the  fuel  costs  of  the  company.  "It  has 
been  the  policy  of  this  commission,"  the 
decision  says,  "during  war  times  and 
during  the  times  of  constantly  increas- 
ing fuel  costs  properly  to  adjust  the 
rates  for  utilities  engaged  in  the  pro- 
duction and  distribution  of  electricity  so 
as  to  keep  fuel  costs  and  the  rate  as 
near  as  possible  on  the  same  level.  It 
now  becomes  its  duty  when  fuel  costs 
are  shown  to  have  decreased  and  the 
cost  of  production  per  kilowatt-hour  of 
electrical  energy  lias  substantially  de- 
creased to  be  equally  prompt  in  re- 
adjusting the  rates  in  conformity  to 
such  decrease." 

Taxation  of  Utilities  in  California. — 
In  handing  down  the  decision  of  the 
California  Railroad  Commission  still 
further  reducing  the  surcharge  that  had 
been  allowed  the  Pacific  Gas  &  Electric 
Company  and  the  Great  Western  Power 
Company  (see  Electrical  World,  Juno 
4,  page  1329),-  Commissioner  Rowell 
made  these  observations  on  utility 
taxation:  "The  present  method  of  tax- 
ation applicable  to  corporations  such  as 
the  Pacific  Gas  &  Electric  Company  is 


to  a  certain  extent  a  hybrid  between 
an  ad  valorem  and  an  income  tax.  In 
legal  theory  it  is  a  property  tax,  but 
the  measure  of  the  tax  is  computed  on 
a  gross  income  basis.  The  taxes  which 
become  a  lien  on  the  company's  prop- 
erty in  March,  1921,  are  computed  at 
7i  per  cent  of  that  amount  to  the  state 
during  the  succeeding  fiscal  year. 
Where  a  company's  business  continu- 
ally increases,  as  applicant's  has  done, 
computation  will  show  that  the  amount 
due  in  July  of  each  year  and  which 
becomes  a  lien  upon  the  property  in 
March  of  that  year  is  less  than  the 
amount  which  would  be  estimated  on 
an  accrual  basis  for  the  same  period,  so 
that  a  fund  will  accumulate  in  any 
such  reserve." 

Test  of  Confiscatory  Rates  in  a  Com- 
bined Utility. — A  test  of  confiscatory 
rates  in  a  combined  electric  and  steam- 
heating  utility  is  whether  the  particular 
service  sustains  itself,  the  Montana 
Public  Service  Commission  observed  in 
denying  for  the  time  being  an  increase 
in  the  rates  charged  for  electricity  at 
Glendive  by  the  Eastern  Montana  Light 
&  Power  Company — not  whether  it  can 
subsist  by  operating  at  the  expense  of 
some  other  service  or  from  the  private 
purse  of  its  owner.  Rates  should  not 
be  higher  in  either  of  two  combined 
services  rendered  by  a  public  utility 
than  the  value  of  that  service  to  the 
public  standing  alone. 

Indorsement  of  Service  Charge. — The 
Public  Service  Commission  for  the  Second 
District  of  New  York,  which  has  been 
superseded  by  a  new  regulating  body, 
often  declared  its  belief  in  the  pro- 
priety, fairness,  reasonableness  and 
legality  of  a  service  charge.  Declaring 
in  one  of  its  later  decisions  that  "It  is 
but  just  that  each  customer  should  only 
pay  for  what  he  receives,  and  the  im- 
position of  a  service  charge  on  all  alike 
to  cover  those  items  which  apply  to 
all  alike  seems  best  calculated  to  attain 
that  end,"  it  went  on  to  cite  thii'teen 
state  commissions  as  having  approved 
this  principle,  asserting  that  there 
seemed  to  be  no  contrary  decision. 

Past  Profits  Cannot  Effect  Valuation. 
— In  valuing  the  property  of  a  tele- 
phone company  the  Nebraska  State 
Railway  Commission  emphasized  the 
point  that  the  past  profits  of  a  utility, 
even  where  these  have  been  excessive, 
have  no  bearing  upon  a  valuation  pro- 
ceeding, in  which  all  the  physical  prop- 
erty used  and  useful  in  the  business  of 
a  utility  must  be  considered,  notwith- 
standing that  some  of  it  may  have  been 
built  out  of  surpluses  over  and  above 
a  moderate  rate  of  return.  "Testing  the 
effect  of  rates  in  the  past,"  the  commis- 
sion observed,  "is  a  judicial  process; 
making  rates  for  the  future  is  legisla- 
tive. The  two  processes  ordinarily 
merge  in  a  rate  case.  In  a  valuation 
case,  however,  the  commission  has  no 
power  to  take  part  of  the  property  of  a 
utility  and  restore  it  to  the  public  or 
deny  its  ownership  to  the  utility.  In  a 
rate  case  the  commi.=ision  can  take 
cognizance  of  the  effect  of  past  rates 
and  whether  they  have  been  unusually 
remunerative." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Court  Erred  in  Seeking  to  Compel 
Electric  Service  Where  Ability  and 
Willingness    to    Pay    Were    Denied. — 

Ruling  once  more  against  the  Southern 
Power  Company  in  its  renewed  attempt 
to  have  the  suit  brought  against  it  by 
the  North  Carolina  Public  Service  Com- 
pany to  compel  electric  service  trans- 
ferred to  the  federal  courts  (see  Elec- 
trical World,  Dec.  25,  1920,  page 
1282),  the  Supreme  Court  of  North 
Carolina  none  the  less  set  asida  the 
finding  of  the  lower  court  giving  judg- 
ment for  the  plaintiff  in  mandamus  pro- 
ceedings. The  Supreme  Court  de- 
clared that  inasmuch  as  the  allegation 
of  the  plaintiff  that  it  was  able  and 
willing  to  pay  a  reasonable  rate  for 
electrical  energy  furnished  to  it  by  the 
defendant  was  denied  by  the  answei, 
the  judgment  was  eiToneous,  since  a 
public  service  company  cannot  oe  com- 
pelled to  sell  its  product  to  an  insolvent 
concern.     (107  S.  E.  226.)* 

Rights  of  Utilities  as  to  Abrogation 
of  Rates. — In  the  course  of  the  litiga 
tion  over  the  increase  of  gas  rates  in 
New  York  City  the  Appellate  Division 
of  the  New  York  Supreme  Court  has 
made  the  following  pronouncement  on 
the  rights  of  utilities  to  abrogate  exist- 
ing contract  rates — a  question  which 
had  given  rise  to  the  dispute  between 
the  gas  utilities  and  the  municipality 
and  on  which  the  lower  courts  were  i.i 
conflict:  "The  gas  corporation  may  not 
legally  assume  to  be  vested  with  the 
rate-making  powers  and  to  be  the 
arbiter  of  the  adequacy  and  re?'onable- 
ness  of  the  rates.  It  may  not  assume 
power  to  decide  these  questions  in  its 
own  favor  and  proceed  to  abrogate  the 
contract  whose  benefits  it  has  long 
enjoyed.  It  may  not,  of  its  own  motion, 
say  that  it  will  no  longer  be  bound  by 
a  contract  because  it  has  become  un- 
profitable. The  courts  even  will  not 
relieve  parties  from  hard  bargains  sim- 
ply because  they  are  such.  The  gas 
corporation  has  the  same  right  to  ask 
modification  of  the  contract  in  the  pub- 
lic interest  that  the  municipality  would 
have  if  the  physical  property  and  appa- 
ratus used  by  the  corporation  became 
insufficient  or  dangerous  to  health  or 
if  the  rates  in  the  course  of  time  be- 
came exorbitant  and  unreasonable — the 
right  to  appeal  to  the  sovereign  state  or 
its  delegated  agent  having  dommion 
over  such  matters.  The  corporation  has 
no  greater  right  than  the  municipality 
to  determine  for  itself  the  merits  of 
such  a  disputed  question." 


•The  left-hand  numbers  refer  to  the 
volume  .ind  the  riglit-hand  numbers  to  the 
page   of  the  National  Reporter   System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Arthur  B.  West,  who  was  elected 
president  of  the  Pacific  Coast  Division 
of  the  N.  E.  L.  A.  at  the  recent  conven- 
tion at  De!  Monte,  Cal.,  is  vice-president 
and  general  manager  of  the  Nevada- 
California  Electric  Corporation,  a  hold- 
ing company  for  the  following  proper 
ties  of  which  Mr.  West  is  operating 
head:      Southern   Sierras    Power   Com- 


pany, Nevada-California  Power  Com 
pany  Holton  Power  Company,  Holton 
Interuiban  Railway  Company,  Inter- 
state Telegraph  Company  and  Im- 
perial Ice  &  Development  Company. 
Mr.  West  was  born  in  Rochelle,  111., 
in  1875  and  was  graduated  from  the 
Stanford  University  law  school  in  1899. 
He  became  in  1909  a  member  of  the 
firm  of  Potter,  West  &  Potter,  attor- 
neys for  the  Nevada-California  Power 
Company,  with  offices  in  Denver.  In 
1911  he  moved  to  California  to  become 
vice-president  and  assistant  to  the 
president  and  general  manager  of  a 
group  of  utilities  controlled  by  the 
Nevada-California  Electric  Corporation. 
Three  years  later,  on  the  death  of  P'-esi- 
dent  and  General  Manager  Delos  Chap- 
pell,  Mr.  West  succeeded  him  in  office. 

Charles  E.  Neil,  editor  of  Rate  Re- 
search, has  also  assumed  the  editorship 
of  the  N.  E.  L.  A.  Bulletin,  succeeding 
H.  M.  Piatt,  who  has  become  associated 
with  the  Society  for  Electrical  Develop- 
ment. Mr.  Neil,  who  formerly  was  rate 
expert  foi  the  Public  Utilities  Commis- 
sion of  Colorado,  became  editor  of 
Rate  Research  about  one  year  ago.  He 
will  continue  his  work  with  Rate  Re- 
search under  the  supervision  of  Fred 
W.  Herbert,  superintendent  of  the  N.  E. 
L.  A.  service   department,   and  in   con- 


nection with  the  editorship  of  the  Bulle- 
tin will  be  associated  with  the  publicity 
department. 

L.  R.  Nichols  has  been  appointed 
resident  manager  at  Oneida,  N.  Y.,  of 
the  Adirondack  Power  &  Light  Com- 
pany, Glens  Falls,  N.  Y.  Mr.  Nichols 
succeeds  West  Gillson. 

Frank  J.  Sprague,  Elmer  A.  Sperry, 
Col.  William  Barclay  Parsons  and  John 
W.  Lieb  were  made  honorary  doctors 
of  engineering  recently  at  the  fiftieth 
anniversary  of  the  founding  of  the 
Stevens  Institute  of  Technology,  Hobo- 
ken,  N.  J. 

Howard  M.  Raymond  has  been  ap- 
pointed acting  president  of  the  Armour 
Institute  of  Technology  to  fill  tempo- 
rarily the  vacancy  caused  by  the  recent 
death  of  Dr.  F.  W.  Gunsaulus.  Pro- 
fessor Raymond  is  a  graduate  of  the 
University  of  Michigan  and  is  well 
known  throughout  the  Middle  West. 
He  has  been  connected  with  the  insti- 
tute for  the  past  twenty-six  years  and 
became  dean  of  engineering  in  1903. 

H.  G.  Butler,  Power  Administrator 
under  the  California  State  Railroad 
Commission,  resigned  on  July  1  to 
engage  in  private  practice  as  a  con- 
sulting engineer.  In  June,  1918,  Mr. 
Butler  was  made  Power  Administrator 
by  the  commission  to  cope  with  the 
very  serious  situation  that  then  con- 
fronted the  state  by  reason  of  the 
protracted  drought  and  the  heavy  war- 
time demand  for  power.  Through  his 
efforts  co-operation  of  the  various 
power  companies  was  brought  about, 
and  by  a  program  of  rigid  conserva- 
tion the  available  power  was  so  dis- 
tributed that  essential  industries  were 
fully  taken  care  of  and  there  was 
besides  no  serious  public  inconvenience. 
Mr.  Butler  was  intrusted  with  the 
right  arbitrarily  to  order  connections, 
interchange  of  power,  use  of  steam 
generation,  change  and  shift  of  loads 
and  in  some  instances  curtailment  of 
the  use  of  power  in  less  essential  in- 
dustries. Although  clothed  with  such 
power,  no  complaint  as  to  the  justice 
of  his  orders  was  made  to  the  com- 
mission cither  by  the  power  companies 
or  the  consumers  during  his  entire 
term  as  Power  Administrator.  Mr. 
Butler  has  completed  eight  years  of 
service  with  the  commission.  He  went 
to  California  to  become  the  commis- 
sion's first  assistant  engineer  and  after 
eighteen  months  was  made  assistant 
chief  engineer.  He  had  previously 
been  employed  in  engineering  work  on 
the  Panama  Canal  and  in  railroad  and 
street-railway  building  in  the  Middle 
West. 


W.  R.  Putnam,  vice-president  and 
general  manager  of  the  Idaho  Power 
Company,  Boise,  Idaho,  was  elected  to 
the  presidency  of  the  Northwest  Divi- 
sion of  the  N.  E.  L.  A.  at  the  recent 
convention  of  that  body.  Mr.  Putnam 
gained  considerable  prominence  in  the 
electrical  industry  a  few  years  ago  for 
his  extensive  studies  of  the  electric 
range  and  its  commercial  possibilities. 
As  chairman  of  the  electric  range  com- 
mittee of  the  N.  E.  L.  A.  his  reports 
were  always  looked  upon  as  the  latest 
and  most  authoritative  information  on 
the  subject.  Mr.  Putnam  is  a  graduate 
of  the  University  of  Minnesota.  For 
some  time  he  was  manager  of  the  Red 
Wing  (Minn.)  Gas,  Light  &  Power 
Company.  In  1909  he  became  super- 
intendent of  the  Menominee  &  Mari- 
nette Light  &  Traction  Company,  now 


part  of  the  Wisconsin-Minnesota  Light 
&  Power  Company.  Two  years  later 
he  went  to  Rapid  City,  S.  D.,  to  take 
charge  of  the  construction  of  the  hydro- 
electric plants  of  the  Dakota  Power 
Company  on  Rapid  River.  He  next 
became  connected  with  the  Utah  Power 
&  Light  Company,  Salt  Lake  City, 
where  as  sales  manager  he  displayed 
considerable  executive  ability.  As  a 
consequence  late  in  1916  he  took  on 
the  additional  duties  of  manager  of  the 
Salt  Lake  division  of  the  company.  Mr. 
Putnam  has  been  engaged  in  his  present 
duties  in  Boise  for  two  years. 

Dr.  Livingston  Farrand,  chairman  of 

the  central  committee  of  the  American 
Red  Cross,  formerly  professor  of 
anthropology  at  Columbia  and  at  one 
time  president  of  the  University  of 
Colorado,  has  been  elected  president  of 
Cornell  University,  where  he  succeeds 
Dr.  Jacob  Gould  Schurman,  who  re- 
signed a  year  ago  and  whose  appoint- 
ment as  Minister  to  China  was  con- 
firmed about  a  month  ago.  Dr.  Farrand 
was  bom  June  14,  1867,  and  was  grad- 
uated from  Princeton  in  1888.  He  re- 
ceived his  doctor's  degree  in  medicine 
in  1891.  After  two  years  of  study 
abroad  he  returned  to  this  country, 
joining  the  Columbia  faculty.  He  has 
since  then  specialized  in  pnthropology. 
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Darwin  Curtis  of  the  National  X-Ray 
Reflector  Company  has  sailed  for 
Europe,  where  he  will  spend  some  time 
in  the  interest  of  his  company. 

Fred  A.  Anderson,  formerly  electrical 
engineer  with  the  United  States  Ship- 
ping Board  in  San  Francisco,  has  re- 
signed that  position  to  become  sales 
engineer  with  the  Safety  Electric  Com- 
pany. 

R.  S.  Holland,  formerly  in  charge  of 
the  electrical  sales  department  of  the 
Capital  Electi-ic  Company,  Salt  Lake 
City,  Utah,  has  been  promoted  to  the 
position  of  credit  manager  and  will  also 
act  as  secretary  of  the  company. 

W.  I.  Savidge,  formerly  with  the  Live 
Wire  Supply  Company,  Macomb,  111., 
has  resigned  from  that  firm  to  go  into 
business  for  himself  as  an  electrical  en- 
gineer and  contractor.  He  will  also 
handle  a  special  line  of  appliances.  His 
headquarters  will  be  at  Macomb. 

R.  C.  Cosgrove  has  been  appointed 
manager  of  the  farming  section  of  the 
industrial  department,  Westinghouse 
Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.  Mr.  Cosgrove  has 
been  actively  in  charge  of  this  work  for 
the  Westinghouse  company  since  the 
resignation  of  R.  B.  Harvey  several 
months  ago. 

C.  M.  Heintz,  formerly  publicity  rep- 
resentative of  the  Los  Angeles  district 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  has  been  appointed 
field  representative  of  the  merchandis- 
ing bureau  of  that  company  and  will 
supervise  its  merchandising  and  adver- 
tising activities  in  the  entire  Western 
territory. 

R.  S.  FoUand,  who  was  formerly  in 
charge  of  the  electrical  sales  depart- 
ment of  the  Capital  Electric  Company, 
has  been  promoted  to  the  position  of 
credit  manager  of  that  company  and 
will  also  act  as  secretary.  Mr.  Folland 
has  been  with  the  company  for  more 
than  twenty  years,  serving  in  the 
capacities  of  secretary  and  sales  man- 
ager. 

J.  M.  Gilchrist,  who  was  recently 
elected  vice-president  of  the  Federal 
Electric  Company  and  the  Federal 
Sign  System,  Chicago,  has  been  with 
the  Federal  organization  almost  since 
its  inception,  joining  it  in  1901,  soon 
after  his  graduation  from  college,  as 
secretary  of  the  company.  He  obtained 
the  degree  of  electrical  engineer  at 
Cornell   University,  class   of   1900. 

Robert  E.  Rae.  general  manager  of 
the  Northwestern  Electric  Equipment 
Company,  electrical  jobber  in  New  York 
City,  has  resigned  to  enter  business 
on  his  own  account.  Mr.  Rae  was  for 
five  years  sales  mana.ger  of  Stanley  & 
Patterson  (as  manufacturers,  not  job- 
bers) and  was  for  twenty-two  years 
with  the  Western  Electric  Company. 
His  position  with  the  Northwestern 
Electrical  Equipment  Company  will  be 
assumed  by  W.  M.  Fallon,  secretary 
and  assistant  treasurer,  who  will  in 
addition  to  his  other  duties  take  charge 
of  sales. 


R.  W.  Stanley  has  been  elected  first 
vice-president  of  Rauch  &  Lang,  Inc. 
Mr.  Stanley  was  formerly  general  man- 
ager in  charge  of  production  and  engi- 
neering. 

John  B.  McFerran,  Jr.,  formerly  with 
the  American  Creosoting  Company,  has 
become  associated  with  the  Louisville 
(Ky.)  Electric  Manufacturing  Company 
as  secretary  and  treasurer  and  will 
also  have  charge  of  the  sales  end  of 
the  business. 

H.  G.  Thompson,  who  resigned  from 
the  Edison  Storage  Battery  Company 
in  the  fall  of  1919  to  form  the  Trans- 
portation Engineering  Corporation,  of 
which  he  was  elected  president,  has 
been  appointed  sales  manager  of  the 
American  Radio  Research  Corporation, 
Medford  Hills,  Mass.  Mi-.  Thompson 
has  been  identified  with  the  storage- 
battery  field  for  many  years,  particu- 
larly in  its  application  to  train  li,ght- 
ing  and  other  railway  uses.  He  was 
born  in  Massachusetts  in  1875,  and  at 
the  age  of  twenty-one  entered  the  em- 


ploy of  the  Pullman  Car  Company.  Two 
years  later  he  was  advanced  to  be 
foreman  of  electricians.  In  1905  he 
was  employed  by  the  Pennsylvania 
Railroad  to  take  charge  of  car  lighting 
at  Jersey  City.  Later  he  became  as- 
sociated with  the  Safety  Car  Heating 
<l-  Lighting  Company,  then  with  the 
railway  department  of  the  Westing- 
house Storage  Battery  Company.  In 
the  spring  of  1910  he  joined  the  sales 
organization  of  the  United  States 
Light  &  Heating  Company  and  later 
that  year  the  Edison  Storage  Battery 
Company.  He  became  managei  of  the 
railroad  department  and  was  elected 
vice-president  of  the  company  and  in 
1915  was  appointed  general  sales  man- 
ager. 

A.  J.  Callaway  has  been  appointed  to 
succeed  C.  H.  Talmage  as  manager  of 
the  Salt  Lake  City  office  of  the  West- 
ern Electric  Company,  Mr.  Talmage 
having  been  granted  a  six  months'  leave 
of  absence.  Mr.  Callaway  has  been 
assistant  to  Mr  Talmage  for  about  a 
year. 


A.  C.  Nelson,  formerly  of  S.  B.  Con- 
dit,  Jr.,  &  Company,  Boston,  has  been 
appointed  New  England  sales  manager 
of  the  Arrow  Electric  Company,  Hart- 
ford, Conn.  Mr.  Nelson  will  make  his 
headquarters  at  room  621,  Rice  Build- 
ing, Boston. 

A.  W.  Calendar  has  joined  the  Cana- 
dian sales  staff  of  the  Torrington  Com- 
pany, manufacturer  of  electric  vacuum 
cleaners,  with  headquarters  in  Toronto. 
Mr.  Calendar  was  formerly  office  man- 
ager of  the  Springfield  (Mass.)  needle 
plant  of  the  Torrington  Company. 

C.  H.  Carter,  formerly  manager  of  the 
Los  Angeles  office  of  the  Pacific  States 
Electric  Company  and  recently  in  the 
agricultural  implement  supply  business 
at  San  Francisco,  has  re-entered  the 
electrical  business  as  head  of  C.  H.  Car- 
ter &  Company,  electrical  jobbers. 

C.  H.  Talmage,  manager  of  the  Salt 
Lake  City  office  of  the  Western  Elec- 
tric Company,  has  received  a  six 
months'  leave  of  absence  and  will  be- 
come associated  temporarily  with  the 
insurance  department  of  the  Columbia 
Trust  Company  of  Salt  Lake  City.  Mr. 
Talmage  has  been  connected  with  the 
Western  Electric  Company  for  twenty 
years. 

James  Dison.  who  for  the  last  year 
has  been  production  manager  of  the  Re- 
liance Electric  &  Engineering  Company 
of  Cleveland,  Ohio,  has  been  appointed 
works  manage!'.  Mr.  Dixon  is  a  gradu- 
ate of  Columbia  University  and  a  mem- 
ber of  the  A.  I.  E.  E.  Prior  to  his 
association  with  the  Reliance  company 
he  was  connected  with  the  Crocker- 
Wheeler  Company  a.=  superintendent  of 
construction,  assistant  chief  engineer 
and  works  manager  of  the  small-motor 
department.  He  has  been  a  frequent 
contributor  to  the  pages  of  the  ELEC- 
TRICAL World,  chiefly  along  the  lines 
of  industrial  applications.  During  the 
world  war  he  was  a  junior  lieutenant 
in  the  United  States  Naval  Resen-e. 

John  L.  Pratt  has  been  appointed 
general  manager  of  the  accessor/  di- 
vision of  the  General  Motors  Corpora- 
tion, Detroit,  with  headquarters  in  New 
York  City.  This  relieves  Alfred  P. 
Sloan,  Jr.,  vice-president  of  the  cor- 
poration, of  direct  supervision  over  the 
acti\'ities  of  the  following  accessory 
units:  Hyatt  Roller  Bearing  Company, 
Remy  Electric  Company,  Jaxon  Steel 
Products  Company,  Dayton  Engineer- 
ing Laboratories,  Harrison  Radiator 
Corporation,  Lancaster  Steel  Products 
Company,  New  Depai-ture  Manufactur- 
ing Company,  United  Motors  Ser\nce, 
Delco  Light  Company,  Klaxon  Com- 
pany, Champion  Ignition  Company, 
Frigidaire  Corporation  and  Dayton- 
Wright  Airplane  Corporation.  Mr. 
Pratt  was  formerly  special  assistant 
to  the  president  of  the  corporation  and 
chaii'man  of  the  inventories  cotKmittee 
and  the  appropriations  committee.  Prior 
to  becoming  connected  with  the  Gen- 
eral Meters  Corporation  he  was  di- 
rector of  the  motors  development  di- 
vision of  E.  I.  du  Pont  de  Nemours  & 
Company,  Inc. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the,  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Return  of  Production  Shown  in  Under- 
writers' Curves 

THE  Underwriters'  Laboratories,  Inc.,  in  its  April  issue 
of  Laboratories  Data  printed  a  chart  which  is  repro- 
duced below  showing  by  a  graph  the  production  of  labeled 
appliances  during  the  years  1919,  1920  and  through  March, 
1921.  To  this  has  been  added  a  graph  showing  the  produc- 
tion of  labeled  electrical  appliances  for  the  years  1919 
and  1920  and  through  April,  1921. 

In  making  up  the  total  graph  approximately  100  indus- 
tries and    1,300    factories    were   taken    into   consideration. 
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PRODUCTION  OF  LABELED  APPLIANCES  INCREASING  THIS  YEAR 

the  factories  represented  being  situated  as  far  north  as 
Calgary,  Alberta,  Canada,  as  far  south  as  Galveston,  Tex., 
west  as  far  as  San  Francisco  and  east  to  Boston.  In  form- 
ing the  curve  of  labeled  electrical  appliances  about  fifty 
industries  were  represented,  and  figures  were  taken  from 
points  as  widely  separated  as  those  mentioned  above. 

The  two  curves  follow  each  othpr  in  their  ups  and  downs 
very  evenly,  keeping  apart  to  the  extent  that  the  electrical 
labeled  appliances  run  from  40  to  60  per  cent  of  the  total 
labeled.  It  is  interesting  to  see  how  closely  the  production 
of  labeled  electrical  appliances  follows  that  of  other  labeled 
appliances  in  the  construction  field.  Furthermore,  there 
stands  out  clearly  the  sudden  rush  of  business  in  Septem- 
ber, 1920,  just  prior  to  the  break,  and  the  turn  in  produc- 
tion this  year.  After  the  steep  decline  ending  in  January, 
February  almost  held  its  own  and  the  sharp  advance  in 
March  was  continued  through  April. 


One-Design  Lighting  Fixture  Plug  and 
Receptacle  to  Be  Made 

ONE  of  the  foremost  steps  in  standardization  has  been 
taken  by  manufacturers  of  attachment  plugs  and 
receptacles  for  lighting  fixtures  by  eliminating  the  soldered 
joint  necessary  in  present-day  attaching  and  hanging  of 
chandeliers,  etc.  Arrangements  ha^'c  been  made  by  eleven 
representative  manufacturers  of  attachment  plugs  and 
receptacles  v/hereby  this  fixture  plug  and  receptacle  will 


be  made  according  to  a  set  of  models  which  have  been  ac- 
cepted as  standard.  Up  to  date  only  the  one  set  of  models 
is  available,  but  it  is  expected  by  the  manufacturers  that 
by  late  fall  or  early  winter  they  will  have  their  own  dies 
and  other  necessary  apparatus  so  that  production  can  be 
started  by  that  time. 

For  some  months  manufacturers  have  been  conferring 
among  themselves  on  the  matter,  satisfied  on  the  one  point 
that  the  best  interests  of  the  trade  v.-ould  be  met  only  by  a 
single  standardized  unit  for  the  electrical  and  mechanical 
connections  in  the  attaching  and  hanging  of  lighting  fix- 
tures, both  side-wall  and  ceiling.  Out  of  these  meetings 
there  has  finally  come  a  haiTnony  of  action  whereby  the 
best  features  of  all  the  designs  submitted  by  different  pro- 
ducers have  been  combined  in  the  tj^pes  selected  under  the 
name  "Elexit."  One  type  has  been  developed  for  ceiling 
attachment,  but  this  is  adapted  for  flush  or  raised  work 
and  can  be  used  with  one  of  several  styles  of  canopies,  de- 
pending on  conditions  that  will  be  met  in  existing  outlet- 
box  installations.  With  the  flush  plate  the  canopy  used  is 
of  miniature  size.  The  suspending  hook  supports  the  weight 
of  the  fixture. 

In  the  side-wall  unit  ample  provision  is  made  in  the  one 
type  for  support  of  the  fixture,  ease  of  adjustment  and 
ease  of  removal.  A  small  oval  flush  plate  is  provided  for 
small  types  of  fixture. 


Tariffs  on  Electrical  Goods  Provided  in 
New  Bill 

THE  Fordney  tariff'  bill,  designed  to  afford  full  protec- 
tion to  American  mdustries,  was  formally  reported  into 
the  House  of  Representatives  on  June  28.  It  is  thought 
that  under  this  measure  duties  will  be  in  the  neighborhood 
of  30  per  cent  higher  than  under  the  existing  tariff.  Split- 
ting of  duties  is  common  and  the  American  valuation  plan 
is  the  basis  of  lists.  Paragraphs  referring  to  the  electrical 
industry  are  printed  below: 

Mica,  unmanufactured  or  rough -trimmed  only,  6  cents 
per  pound  and  17  cents  ad  valorem;  cut  or  trimmed,  split- 
tings, plates,  built-up  mica  and  all  manufactures  of  mica 
or  of  which  mica  is  the  component  material  of  chief  value, 
12  cents  per  pound  and  17  per  cent  ad  valorem;  ground 
mica,  6  cents  per  pound  and  20  per  cent  ad  valorem. 

Carbons  and  electrodes  of  whatever  material  composed 
and  wholly  and  partly  manufactured,  for  producing  electric 
arc  light;  electrodes  of  carbon  or  graphite  for  electric 
furnace  or  electrolytic  purposes;  brushes  for  electric  motors, 
generators,  etc.;  plates,  rods  and  other  forms  for  making 
into  brushes;  other  wares  not  especially  provided  for,  35  per 
cent  ad  valorem. 

Incandescent  electric  light  bulbs  and  lamps,  with  or  with- 
out filament,  35  per  cent  ad  valorem. 

Storage  batteries  and  parts  and  materials,  30  per  cent 
ad  valorem. 

Anti-friction  balls  and  rollers  for  ball  and  roller  bear- 
ings, and  parts,  35  per  cent  ad  valorem. 

Aluminum,  scrap  and  alloys  in  crude  form,  5  cents  per 
pound;  in  plates,  sheets,  bars,  etc.,  9  cents. 

Copper  wire  not  coated  nor  covered  and  also  tin-coated, 
IJ  cents  per  pound;  in  rolls,  rods  or  sheets,  2i  cents;  seam- 
less tubing,  7  cents;  brazed  tubing,  11  cents;  brass  wire, 
ro<ls,  sheets,  etc.,  4  cents  per  pound;  seamless  tubing,  8 
cents. 

Telephone,   light,   power   or   railway    poles    of   cedar   or 
other  woods,  10  per  cent  ad  valorem. 
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Asbestos  paper  and  millboard  of  long-fiber  asbestos  and 
electrical  papers  not  exceeding  0.05  in.  thick,  8  cents  per 
pound;  of  other  asbestos  fibers,  li  cents;  sheets  and  plates 
not  exceeding  l  in.  thick,  1  cent  per  square  foot,  up  to  2J 
cents  for  over  J-in.  thickness. 

Electrical  insulators  and  other  articles  wholly  or  partly 
or  in  chief  value  of  shellac,  copal  or  synthetic  phenolic 
resin,  not  especially  provided  for,  30  per  cent  ad  valorem. 


New  Ruling  on  Marking  Goods  for 
Canada 

THE  National  Association  of  Purchasing  Agents,  New 
York  City,  is  calling  the  attention  of  its  members  to  a 
new  ruling  in  the  Canadian  customs  act  which  will  become 
effective  on  Oct.  1  next.     The  ruling  is  as  follows: 

"12-a.  That  all  goods  imported  into  Canada  which  are 
capable  of  being  marked,  stamped,  branded  or  labeled,  with- 
out injury,  shall  be  marked,  stamped,  branded  or  labeled  in 
legible  English  or  French  words,  in  a  conspicuous  place 
that  shall  not  be  covered  or  obscured  by  any  subsequent  at- 
tachmentF  or  arrangements,  so  as  to  indicate  the  country 
of  origin.  Said  marking,  stamping,  branding  or  labeling 
shall  be  as  nearly  indelible  and  permanent  as  the  nature  of 
the  goods  will  permit." 

The  penalty  for  non-observance  of  this  ruling  is  an  addi- 
tional 10  per  cent  on  the  value  of  the  goods. 


30,000  "Already-Built"  Minneapolis 
Homes  Wired  in  Eight  Years 

TWENTY-ONE  Minneapolis  homes  are  wired  every  day, 
on  an  average,  according  to  figures  supplied  by  con- 
tractor-dealers of  that  city.  This  rate  of  installation  has 
been  maintained  for  the  sixteen-month  period  including  all 
of  the  year  1920  and  the  first  four  months  of  the  current 
year,  the  compilation  being  made  on  figures  available  up  to 
May  1,  1921.  In  the  last  eight  years  more  than  30,000 
"already-built"  Minneapolis  homes  have  been  wired,  accord- 
ing to  these  figures,  in  addition  to  the  many  homes  wired 
while  in  the  course  of  construction. 

The  steady,  rapid  growth  of  the  electrical  industry  and 
the  general  use  of  electricity  in  the  homes  is  emphasized 
by  a  comparison  of  the  rate  of  wiring  in  the  various  years 
of  the  period  from  1913  to  1920  inclusive.  In  1913  755 
already-built  homes  were  wired  in  Minneapolis.  That  was 
an  average  of  slightly  more  than  two  a  day.  In  1920 
6,300  old  residences  were  wired,  an  average  of  twenty-one 
a  day  and  about  ten  times  as  many  as  were  wired  seven 
years  before. 

To  the  middle  of  May  this  year  more  than  twice  as  many 
homes  have  been  wired  as  were  wired  in  the  whole  of  1913. 
This  is  slightly  below  the  average  set  for  1920,  but  it  is 
significant  in  view  of  two  facts,  that  there  is  an  industrial 
slump  and  that  there  is  an  ever-increasing  number  of  houses 
not  on  the  wiring  market  because  they  are  already  wired. 
The  rapid  progress  in  wiring  activities  is  attributed  to  the 
fact  that  whereas  electricity  was  formerly  installed  for 
lighting  only,  today  there  are  innumerable  other  domestic 
needs  for  it. 

Birmingham  District  Shows  Gradual 
Awakening 

ON  THE  whole  business  is  showing  an  increase  in  Bir- 
mingham and  in  the  Birmingham  district.  During  the 
past  few  weeks  announcement  has  been  made  that  several 
shops  and  factories  which  have  been  closed  down  for  some 
time  will  open  up  during  the  next  few  weeks.  The  opinion 
prevails  that  there  will  be  a  general  revival  of  business 
commencing  early  in  September,  when,  it  is  felt,  the  cotton 
crop  should  begin  to  move  and  a  number  of  industries  be 
placed  in  operation. 

A  considerable  amount  of  Birmingham  steel  rails  is  now 
being  shipped  to  Japan,  5,000  tons  having  been  shipped  on 
one  order  alone.  Other  big  orders  to  Japan  and  the  Orient 
are  to  follow.    The  amount  of  coal  now  being  mined  in  the 


Birmingham  district  is  somewhat  below  normal,  but  it  is 
believed  that  with  the  approach  of  the  fall  season  the  out- 
put will  be  greatly  increased  vdth  the  receipt  of  heavier 
orders  due  at  the  mines. 

There  is  quite  a  volume  of  building  activity  in  the  district, 
and  this  has  had  a  tendency  to  stimulate  the  trade  in  elec- 
trical wiring  and  electrical  equipment  of  various  kinds. 
While  the  electrical  dealers  announce  that  business  is  below 
normal,  still  they  say  their  trade  is  holding  up  fairly  well, 
and  they  also  look  for  an  increase  in  business  with  the 
coming  of  the  fall  season.  Dealers  in  vacuum  cleaners, 
washing  machines  and  other  electrical  appliances  are  well 
stocked  on  these  goods.  They  say  that  business  has  de- 
creased considerably  during  the  past  few  weeks,  but  they 
are  optimistic  and  are  holding  to  the  opinion  that  their  trade 
will  open  up  better  within  a  few  weeks. 


The  Southeast  as  a  Market  for  Radio 
Apparatus 

AN  INCREASING  interest  in  Atlanta  and  its  vicinity  in 
■t\  amateur  wireless  sets  is  worthy  of  comment,  and  the 
more  progressive  jobbers  have  realized  the  fact  that  an 
excellent  potential  market  awaits  development.  They  are 
therefore  engaged  in  developing  channels  for  a  vsdder  dis- 
tribution. There  are  several  campaigns  proposed  and  de- 
signed with  the  idea  of  stimulating  the  sale  of  this  equip- 
ment, especially  in  the  city  of  Atlanta,  whch  has  become 
virtually  the  radio  center  for  the  amateur  wireless  oper- 
ators in  the  Southeast. 

Manufacturing  concerns  having  plants  scattered  over  a 
wide  area  are  seriously  considering  the  installation  of 
wireless-telephone  equipment  for  communication  between  the 
respective  plants,  and  experiments  are  being  conducted  with 
the  idea  of  substituting  this  type  of  communication  for 
the  present  long-distance  telephone  calls.  The  hope  is  that 
business  can  be  transacted  over  the  wireless  telephone  at 
certain  times  of  the  day  more  satisfactorily  and  economi- 
cally than  by  means  of  the  regular  toll  lines.  Should  the 
scheme  prove  practicable,  it  is  probable  there  will  be  a 
broad  market  opened  up  for  this  class  of  material  as  there 
are  a  large  number  of  executive  oflSces  in  Atlanta  with 
manufacturing  plants  scattered  over  the  territory  within 
a  radius  of  100  miles  of  that  city.  The  experiments,  there- 
fore, are  being  watched  with  considerable  interest. 


The  Metal  Market  Situation 

CONDITIONS  remain  about  the  same  in  the  copper 
market.  Prices  are  without  essential  change,  with  large 
producers  still  loath  to  sell  July  copper  under  13  cents  per 
pound,  though  occasionally  going  under  this,  it  is  reported. 
In  the  outside  market  spot  shipment  copper  is  available  at 
12.75  cents  delivered,  July  at  124  cents  and  August  at 
13  cents. 

Official  price  on  lead  is  still  held  at  4.40  cents  in  New 
York  although  the  market  is  about  4.50  cents  and  is  firm. 

The  Bethlehem  Steel  Company  has  announced  a  reduction 
of  from  $4  to  $10  on  steel  products,  effective  July  5. 
Producing  costs  are  stated  to  be  no  lower. 


NEW  YORK  METAL  MARKET  PRICE 

June  28.  1921  July  5.   1921 

Copper                                                                         £       3       d  £        ?       d 

London,  standard  s-pot 70       5       0  72       5       0 

Cents  per  Pound  Cents  per  Pound 

Primel.ake 1300  13  00 

Electrolytic 12  87i— 13  00  12  87)  — 13  00 

Ca.sting 11   87S  11.75— II   87J 

Wirebase 15.00—15  25  15  00— 15  25 

Lead,  trust  price 4  40  4  40 

Antimony 4  73  4  75 

Nickel.ingot 41   00  41   00 

Sheet  zinc,  f.  o.  b.  smelter                                         10  00  10  00 

Zinc,  spot 4  75  4  85 

Tin 29.  US  29  87S 

Aluminum,  98  to  99  per  cent 28  00  28  00 

OLD  METALS 

Cents  per  Found  Cents  per  Pound 

Hcavv  copper  and  wire 9  50—10  00  9  25—9  50 

Bras-s  heav\- 4  75—5  00  4  25—4  50 

Brass.light 4  00—4.25  3.50—3  75 

Lcad,hea\T 3.50—3.621  3  25—3  50 

Zinc,  old  scrap 2.50—2.621  2  00—2  25 
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The  Week 

IN  TRADE 


Prices   When    Quoted    Are    Those   Prevailing   at   the 

Opening  of  Business   on   Monday   of   This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


ACTIVITY  in  the  supply  trade  continues  on  a  spotty 
Xi.  basis.  Building  of  residences  is  holding  up  well  in  the 
Intermountain,  Northwest  and  New  England  territories. 
In  St.  Louis  the  trade  is  quiet,  and  in  New  York  activity 
is  not  especially  noticeable.  The  movement  of  fan  motors 
has  been  good  all  over  the  country  as  a  result  of  the  warm 
weather  commonly  experienced. 

Reduction  of  export  rates  on  the  Pacific  Coast  is  ex- 
pected to  help  cities  there.  Lowering  of  freight  rates  on 
iron  ore  consigned  to  the  St.  Louis  district  is  expected  to 
help  the  industries  in  that  region.  There  is  increased 
activity  in  textile  mills  in  New  England.  Heating  ap- 
pliances are  moving  well  in  Chicago.  Ranges  are  picking 
up.  Pins  and  poles  and  cross-arms  are  being  bought  a 
little  better  around  St.  Louis.  There,  however,  business  is 
virtually  on  the  decrease. 

Unemployment  is  quite  noticeable  in  several  sections  of 
the  country  although  it  is  not  at  this  time  serious  in  its 
nature.  New  York,  St.  Louis  and  the  Intermountain  regions 
report  this  as  a  feature. 

Effective  July  5  the  Bethlehem  Steel  Company  issued  a 
new  schedule  of  prices  showing  reductions  varying  from  $4 
to  $10  per  ton  on  its  steel  commodities.  The  desire  to 
re-establish  conditions  in  the  steel  trade  rather  than  any 
reduction  in  manufacturing  costs  is  given  as  the  reason  for 
the  cut. 

NEW  YORK 

Fans  are  about  the  only  really  active  item  in  the  electri- 
cal trade  in  this  territory  at  present.  General  business  has 
not  picked  up  appreciably,  though  tho»  consensus  of  opinion 
is  that  it  will  show  an  improvement  in  the  fall  months. 
Non-employment  is  existent  to  a  very  considerable  extent. 
Collections  show  no  change,  being  good  with  some  but  slow 
with  a  great  many  more.  Price  cutting  is  very  general 
and  keerly  competitive  conditions  rule  today.  A  feature 
of  this  is  the  advent  of  two  new  supply-jobbing  houses  in 
New  York  City.  Inventories  are  being  held  low  and  buy- 
ing is  only  for  maintenance. 

Building  construction  plans  in  this  section  continue  to 
show  encouraging  gains,  according  to  the  Dodge  reports, 
but  on  Manhattan  and  nearby  there  is  little  actual  building 
work  under  way  other  than  some  of  a  speculative  charac- 
ter. The  chief  obstacle  to  normal  activity  is  felt  to  be 
the  existing  high  wa^e  scale  of  building  mechanics.  The 
first  action  leading  to  a  remedy  of  this  condition  has  been 
taken,  however,  which  calls  for  a  meeting  of  employer 
delegations  from  each  trade  group  with  labor  representa- 
tives. It  is  proposed  to  obtain  definite  statements  re- 
garding the  attitude  of  the  various  trade  unions  on  re- 
ducing wages.  In  view  of  the  prevalence  of  non-employ- 
ment in  the  industi-y  it  is  rumored  that  a  cut  of  at  least 
$1  per  day  would  be  accepted. 

Schedule  Material. — Price  reductions  have  aided  demand 
some,  especially  on  sockets,  but  this  is  largely  felt  to  be 
but  temporary,  as  stocks  ran  low  anticipating  a  price 
decrease. 

Lead -Covered  Wire. — Small  stocks  are  carried  and  there 
is  not  much  call.  No.  14  duplex,  lots  of  1,000  ft.,  sells  for 
about  $3.5  per  1,000  ft. 

Metal  Molding. — A  good  supply  is  held,  but  not  much  is 
moving.  In  1,000-ft.  lots  the  three-wire  to  four-wire  size 
sells  for  about  $6.90  per  1,000  ft. 


Switches. — A  change  in  the  list  and  discounts  on  safety 
switches  by  one  manufacturer  make  a  price  decrease  of 
about  20  per  cent,  effective  July  1.  A  representative  open 
switch,  single-throw,  two-pole,  30-amp.,  fused,  is  listed  at 
$1.06  each  with  about  10  per  cent  discount  in  lots  of  a 
dozen.  Demand  for  both  types  is  spotty,  with  a  good 
supply  held. 

Dry  Cells. — Price  reductions  have  stimulated  buying  some- 
what, and  there  is  a  fair  vacation  demand.  In  barrel  lots 
No.  6  regular  sells  for  29  cents  each  and  igniters  at  30 
cents  each.     Good  stocks  are  on  hand. 

Panel  Boxes. — Very  few  are  carried  in  stor'c,  for  manu- 
facturers can  make  one-day  deliveries.  There  is  little  call, 
however,  and  prices  are  unchanged  recently. 

Flexible  Armored  Conductor. — The  general  situation  is 
very  quiet,  though  one  or  two  jobbers  report  better  sales. 
The  usual  selling  price  of  No.  14,  two-wire,  single  and 
double-strip,  is  $55  per  1,000  ft.  in  that  quantity,  though 
this  price  ranges  down  to  $50.     A  good  quantity  is  carried. 

Conduit. — In  2,500-ft.  lots  prices  are  as  follows:  Black, 
J-in.,  $58.75  to  $63..50;  J-in.,  $76.38  to  $83.75;  1-in.,  $109.85 
to  $118;  galvanized,  *-in.,  $63.34  to  $68.68;  3-in.,  $82.5r  to 
?90.62;  1-in.,  $118.03  to  $128.  The  sentiment  among  job- 
bers is  that  further  price  decreases  wall  be  made.  Demand 
is  poor  and  stocks  are  fair. 

Rubber-Covered  Wire— From  $6.50  to  $7  per  1,000  ft.  is 
the  current  price  of  No.  14  single-braid  in  10,000-ft.  lots, 
but  stocks  are  more  than  adequate  as  sales  are  slow. 

Power  and  Light  Outfits. — Effective  July  1,  the  Western 
Electric  Company  has  made  reductions  on  its  plants  rang- 
ing from  $60  to  $190  each,  depending  upon  which  of  eight 
types  is  considered. 

CHICAGO 

Last  week  prospective  work  took  a  jump  and  permits  to 
the  extent  of  $2,700,000  were  issued,  the  highest  in  seven 
weeks.  Now,  however,  with  the  wage  ruling  still  indefinitely 
postponed  and  with  the  carpenters  refusing  to  be  bound  by 
the  arbitration  proceedings,  things  are  about  as  quiet  as 
ever.  A  decision  in  regard  to  the  new  wage  scale  is  ex- 
pected any  day  and  should  be  followed  by  a  season  of 
activity.  Such  a  result  would  be  of  immediate  benefit  all 
along  the  line  in  the  electrical  industry  as  all  hands  are 
carrying  light  stocks.  With  the  exception  of  heating  ap- 
pliances, especially  of  the  better  class  for  gift  purposes, 
all  retail  trade  is  quiet.  This  condition  is  general  through- 
out all  lines,  the  shrinkage  in  electrical  demand  being  per- 
haps less  than  that  experienced  by  other  specialty  merchan- 
dise lines. 

The  vacation  season  is  fairly  on  and  all  houses  seem  con 
tent  to  handle  current  business  in  a  routine  way,  reserving 
their  effort  for  the  better  days  which  are  felt  to  be 
approaching  in  the  fall.  There  is  nothing  of  importance 
reported  in  regard  to  price  changes  or  special  electrical 
activity. 

Wire. — Reasonable  quantities  of  bare  copper  wire  are 
moving  at  the  unchanged  price  of  161  cents  per  pound  for 
No.  8  in  1,000-lb.  lots.  Insulated  wire  is  also  unchanged 
in  price  and  is  very  quiet  owing  to  the  lack  of  new  build- 
ing construction.  Some  weatherproof  is  being  bought  by 
central-station  companies.  Rubber-covered,  at  $7  per  1,000 
ft.  in  10,000-ft.  lots,  is  unchanged. 

Conduit. — Construction  demand  is  very  light,  and  de- 
mand for  both  black  pipe  and  flexible  conduit  is  correspond- 
ingly slow.  Price  uncertainty  continues,  with  the  larger 
concerns  holding  to  the  old  quotation  of  $59  per  1,000  ft. 
for  J-in.  black  conduit  in  5,000-ft.  lots.  Flexible  non- 
metallic  conduit  is  quoted  as  representative  at  $22.75  per 
1,000  ft.  for  the   ;,'j-in.  size  in  l,00O-ft.  lots. 

Lock  Nuts  and  Bushings. — Demand  is  not  so  good  as  was 
noted  a  month  ago.  Rewiring  jobs  are  plentiful  but  are 
not  in  sufficient  volume  to  make  good  business.  While 
some  shading  is  reported  leading  jobbers  adhere  to  a  quota- 
tion of  $1  per  100  on  lock  nuts  and  1.85  cents  on  bushings. 
Stocks  are  being  held  by  jobbers  to  about  a  thirty-day 
supply  at  the  present  rate  of  consumption. 

Percolators. — Throughout  the  month  of  June  business  has 
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been  excellent  in  percolators,  some  dealers  and  jobbers 
actually  having  difficulty  in  supplying  the  demand,  par- 
ticularly for  the  nine-cup  size.  Prices  are  unchanged,  but 
in  spite  of  that  the  complaint  that  they  are  too  high,  which 
was  frequently  heard  a  month  ago,  is  no  longer  voiced. 

Ranges. — Continual  effort  at  publicity  is  having  its  ef- 
fect and  manufacturers  are  reporting  fair  business.  The 
excessive  heat  of  the  present  season  favors  the  pushing 
of  this  line,  and  many  dealers  are  maintaining  permanent 
demonstrations  with  excellent  results. 

Fans. — Wai-m  weather  is  keepirg  the  demand  up,  par- 
ticularly for  the  6-in.  inexpensive  type  and  the  16-in.  oscil- 
lator for  office  use.  Prices  are  rigidly  adhered  to  all  along 
the  line,  and  while  no  difficulty  is  experienced  in  filling  the 
demand,  business  is  good.  Sales  are  generally  for  lots  of 
one  or  two  rather  than  for  large  installations. 

Motors. — Jobbers  state  that  things  are  quiet,  yet  all 
manufacturers  report  some  business.  Orders  are  largely 
restricted  to  the  smaller  sizes,  and  those  for  industrial  use 
are  going  to  concerns  that  are  getting  rid  of  the  old  line- 
shaft  drive  and  installing  direct-connected  motors. 


BOSTON 

Trade  was  quiet  last  week,  the  holiday  period  tending 
to  postpone  business.  Building  and  engineering  contracts 
placed  in  New  England  increased  more  than  $1,000,000  dur- 
ing the  week  ended  June  28,  compared  with  the  previous 
seven  days.  The  total  was  $4,196,900,  comparing  very 
favorably  with  the  same  week  in  recent  years  with  the  ex- 
ception of  1920.  Jobbers  are  slowly  beginning  to  buy  manu- 
factured products,  as  in  some  lines  stocks  have  now  been 
pretty  well  liquidated.  Prices  changed  very  little  during 
the  past  week.  Collections  are  rather  slow  and  are  being 
followed  up  closely.  Deliveries  are  good  in  all  lines.  New 
England  textile  mills  are  fairly  active  and  in  the  rubber 
industry  conditions  are  improved.  It  is  reported  that  one 
large  woolen  organization  is  running  at  80  per  cent  capac- 
ity, and  one  of  the  largest  cotton-cloth  establishments  is 
working  full  time  with  16,000  employees,  some  overtime 
also  being  required.    Labor  is  still  in  process  of  liquidation. 

Flexible  Armored  Conductor. — Movement  is  slow,  vdth 
ample  stocks.  No.  14  single-strip  sold  at  $52  per  1,000  ft. 
in  5,000-ft.  lots  before  the  week  end. 

Lamps. — A  leading  distributer  reports  business  within 
25  per  cent  of  normal.  Mill-type  tungsten  lamps  are  in 
good  demand  and  flashlamps  are  selling  well.  Prices  are 
steady. 

Meters. — A  moderate  demand  is  reported  and  house-wir- 
ing campaigns  are  yielding  good  results  in  various  localities. 

Ranges. — Demand  is  spotty,  some  representatives  report- 
ing dull  market  conditions  and  others  increased  activity. 
Several  carload  orders  have  been  received  lately  by  a  promi- 
nent range  manufacturer  who  also  reports  a  good  small-lot 
business.  A  representative  retailer  reports  selling  about 
twenty  ranges  per  month  at  present. 

Fans. — The  recent  hot  weather  stimulated  fan  sales  and 
reduced  stocks  considerably.  One  distributer  sold  2,500 
fans  in  about  three  days.  This  spurt  subsided  quickly  and 
stocks  are  still  ample. 

Industrial  Lighting  Portables. — Considerable  interest  in 
industrial  lighting  apparatus  is  evident  during  the  pres- 
ent period  of  plant  rehabilitation.  A  leading  specialty  in 
the  portable  line  is  selling  at  $12  per  unit  to  dealers. 

Flatirons. — Improved  demand  is  reported.  Distributers' 
stocks  are  lower  and  some  buying  has  set  in,  although  not 
of  large  volume. 

Washing  Machines. — A  better  market  is  apparent  for  the 
time  being.  One  distributer  reports  it  difficult  to  maintain 
more  than  a  nominal  stock. 

AVire. — Slightly  improved  demand  is  reported.  No.  14 
rubber-covered  wire  is  selling  at  $6.35  per  1,000  ft.  in  5,000- 
ft.  lots  and  No.  6  weatherproof  at  21.5  cents  per  pound  in 
100-lb.  lots.    Bare  base  is  16  cents  with  dull  sales. 

Rigid  Conduit. — Good  stocks  with  light  movement,  some- 
what better  than  a  few  weeks  ago,  are  reported.  On  i-in. 
black  $62.18  is  being  paid  the  jobber  per  1,000  ft.  on  less- 


than-carload  lots,  and  the  galvanized  is  moving  at  $67.21  hi 
this  size. 

Motors. — A  few  sales  are  being  handled,  mostly  in  small 
units.  Prices  are  steady  in  the  main.  Stocks  are  more  than 
equal  for  all  normal  requirements  along  standard-design 
lines. 

ST.  LOUIS 

Efforts  are  being  made  to  get  the  cost  of  building  down, 
but  only  meager  results  have  been  attained  so  far.  A 
number  of  wage  contracts  in  the  building  trades  expired  on 
July  1,  and  contractors  are  endeavoring  to  effect  a  reduc- 
tion. Some  decrease  will  probably  be  agreed  upon,  but  it 
is  not  expected  to  be  large.  Several  million  dollars  of  con- 
struction work  are  reported  to  be  awaiting  lower  building 
costs.  A  freight-rate  reduction  on  iron  ore  from  the  Michi- 
gan-Wisconsin ranges  to  the  St.  Louis  district,  just  ordered 
by  the  Interstate  Commerce  Commission,  is  expected  ulti- 
mately to  be  of  considerable  benefit  in  building  up  this  ter- 
ritory industrially.  The  rate  was  cut  from  $4.05  to  $3.25 
per  ton,  placing  this  district  on  substantially  the  same  basis 
in  the  steel  industry  as  Pittsburgh.  Only  recently,  with  the 
development  of  a  process  of  coking  Illinois  coal,  has  St. 
Louis  entered  the  steel-refining  field. 

Business  generally  in  this  territory  is  showing  a  tendency 
to  decline.  Purchasing  is  on  a  much  more  cautious  basis 
than  prevailed  a  few  weeks  ago.  Industries  are  reducing 
operations  and  non-employment  is  increasing.  Electrical 
jobbers  and  dealers  are  beginning  to  feel  the  effect  of  the 
change.  Most  of  the  jobbers  report  no  change  in  demand, 
but  some  find  a  slight  decrease.  As  an  example  of  the 
cautious  buying  one  jobber  reports  that  he  received  nine 
orders  for  fifteen  fans  in  one  day  from  a  dealer  that 
would  ordinarily  buy  at  least  fifty  at  a  time.  However, 
some  improvement  is  found  in  the  South  as  the  farmers 
have  placed  more  acreage  this  year  in  other  products  than 
cotton  and  the  prospects  point  to  a  good  yield.  Cotton  is 
being  gradually  marketed  and  the  buying  power  of  the 
South  has  increased. 

Fans.  —  Steady  demand  continues  owing  to  the  warm 
weather  prevailing  throughout  this  entire  territory.  Jobbers 
are  maintaining  their  prices,  but  some  dealers,  principally 
department  stores,  have  made  heavy  reductions. 

Heating  Appliances. — These  are  moving  rather  slowly, 
though  some  seasonal  increase  prevailed  in  June.  The  re- 
ductions announced  for  July  15  have  had  no  appreciable 
effect  upon  the  demand.  Stocks  are  maintained  by  every 
one  on  a  very  conservative  basis. 

Poles  and  Cross-Arms. — A  reasonably  good  demand  in 
these  items  continues,  the  demand  being  for  small  exten- 
sions on  the  part  of  the  utilities.  The  large  jobs  con- 
templated this  spring  show  no  signs  of  materializing.  Pres- 
ent quotations  on  3i-in.  x  4J-in.  Rainier  fir  arms,  f  o.b.  St. 
Louis,  in  amounts  exceeding  1,000  linear  feet,  are:  4-ft., 
$53.90  per  100  arms;  5-ft.,  $67.38;  6-ft.,  $80.86;  8-ft.,  $107.81; 
10-ft.,  $134.76. 

Locust  Pins. — Pins,  IJ  in.  x  9  in.,  are  quoted  as  follows: 
In  quantities  less  than  1,000,  $46.70  per  1,000;  1,000  to  2,000, 
$41.20;  2,000  to  3,000,  $38.90;  over  3,000,  $36.60.  The  de- 
mand is  good  and  stocks  are  reported  to  be  in  good  shape. 

Insulators. — Immediate  delivery  can  now  be  given  on 
porcelain  insulators  either  from  the  factoi-y  or  from  local 
stocks.  The  demand  remains  on  a  parity  with  that  for 
the  other  pole-line  materials.  No  price  changes  have  been 
announced  since  the  general  price  level  started  downward. 
It  is  the  opinion  of  some  that  the  prices  should  be  lowered 
but  that  the  reduction  would  not  materially  effect  the 
demand. 

Lamp  Cord. — Large  stocks  are  still  reported  by  the  job- 
bers, and  the  demand  shows  no  improvement.  Xo.  18 
twisted  cotton  is  quoted  at  $15  to  $16.50  per  1.000  ft.  in 
5,000-ft.  lots  and  No.  18  twisted  silk  at  around  $23. 

Tape. — Demand  for  both  rubber  and  friction  tape  con- 
tinues reasonably  good.  Local  stocks  are  being  kept  on  a 
low  basis  by  most  jobbers.  Friction  tape  is  selling  at  50 
cents  per  pound  in  small  lots  down  to  35  cents  to  36  cents 
for  100  lb.  or  more.  Rubber  tape  brings  about  the  same 
prices. 
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Wire. — It  is  reported  that  there  is  no  change  in  the  call 
for  wire  and  No.  14  rubber-covered  is  the  best  seller.  It 
continues  to  be  quoted  at  $6.75  per  1,000  ft.  in  5,000-ft. 
lot".,  though  somewhat  better  prices  are  sometimes  made  if 
the  size  of  the  order  is  sufficiently  attractive. 


ATLANTA 


Business  for  the  month  of  June  continued  to  hold  out  to 
the  extent  that  this  month  was  the  best  of  the  year,  with 
the  possible  exception  of  March.  The  tone  of  business  in 
general  is  improving  and  jobbers  are  in  a  more  optimistic 
mood  than  has  been  evident  for  several  months  past.  The 
number  of  orders  continues  to  increase  though  the  volume 
of  the  individual  orders  is  considerably  below  that  of  a  year 
ago  and  inquiries  for  heavy  purchases  are  in  evidence.  The 
report  of  the  Sixth  Federal  Reserve  Bank  shows  con- 
siderable activity  in  the  building  line,  particularly  in  Jack- 
sonville, Knoxville,  Nashville,  Birmingham  and  Montgomery, 
while  the  permits  in  Atlanta  for  June  number  335,  valued  at 
$855,716.  The  local  building  inspector  states  that  if  the 
present  rate  of  construction  of  residences  is  continued  for 
the  balance  of  the  year,  1921  will  provide  for  1,600  new 
homes. 

While  collections  show  a  slight  improvement  there  is 
little  ready  money  in  the  niral  districts;  banks  reporting 
through  the  Federal  Reserve  Bank  show  that  90  per  cent  to 
100  per  cent  of  the  agricultural  paper  is  being  renewed  as 
it  comes  due  and  in  all  probability  this  condition  will  con- 
tinue until  fall  harvest.  The  settling  of  the  marine  strike  has 
permitted  shipping  conditions  in  port  towns  to  return  nearly 
to  normal. 

Washing  JIachines. — Little  or  no  activity  is  to  be  observed 
in  this  line  and  stocks  remain  very  heavy  in  spite  of  reduced 
prices  offered  by  retailers. 

Electric  Fixtures. — To  date  the  fixture  business  has  been 
the  best  on  record,  particularly  for  the  moderate  priced 
residential  type,  though  commercial  fixtures  continue  to 
move  very  well.  Stocks  are  reported  in  good  condition  with 
no  reductions  in  price. 

Storage  Battery  Charging  Sets. — This  specialty  has 
shown  a  little  life  recently  but  orders  continue  far  below 
those  of  the  corresponding  period  of  last  year.  Stocks  are 
very  heavy  and  no  immediate  price  reductions  are  in 
prospect. 

Safety  Switches. — A  price  reduction  ranging  from  20  per 
cent  to  25  per  cent  became  effective  July  1.  Practically  all 
of  the  larger  towns  have  adopted  ordinances  requiring 
safety  switches  and  this  is  creating  an  active  market. 
Anticipation  of  this  situation  accounts  for  excellent  stocks 
throughout  the  section. 

Vacuum  Cleaners.— Summer  weather  has  served  to  create 
a  brisk  market  in  this  line,  sales  and  inquiries  being  in 
better  volume  than  for  any  other  time  this  year. 

Heating  Devices. — Jobbers  are  notifying  the  trade  of  a 
reduction  in  price  of  from  10  per  cent  to  15  per  cent  on 
heating  devices  to  become  effective  on  July  15.  The  jobbers 
anticipate  that  this  cut  will  serve  to  move  some  of  the 
heavy  stocks  they  have  on  hand. 

Ventilating  Fans. — This  has  been  an  excellent  year  for 
ventilating  fans  and  the  public  seems  to  have  awakened  to 
the  utility  of  adequate  ventilating  apparatus.  Stocks  are  in 
fair  condition,  but  factory  shipments  are  necessary  in 
many  instances. 

Fans. — The  continued  hot  weather  has  revived  the  move- 
ment of  desk  fans  and  the  outlook  for  the  disposal  of  stocks 
is  much  better,  although  one  or  two  jobbers  are  likely  to 
carry  over  a  surplus.  Ceiling  fans  are  somewhat  slow,  due 
to  so-called  high  prices. 

Chums. — The  territories  in  and  around  the  smaller  tovms 
are  taking  a  fair  allotment  of  electrically  driven  churns  and 
the  movement  is  quite  steady.  Stocks  are  in  good  shape 
and  no  price  reduction  is  in  sight. 

Outlet  Boxes. — Little  activity  is  to  be  noted  in  this  line, 
the  movement  being  steady  but  rather  sluggish.  All  jobbers 
have  excellent  stocks  on  hand. 


SEATTLE— PORTLAND 

In  the  Seattle  and  Puget  Sound  district  trade  in  electri- 
cal materials,  with  the  exception  of  those  used  in  smaller 
construction,  continues  to  hold  a  quiet  course.  Throughout 
the  district  as  a  whole  bright  weather  has  been  helpful  to 
retail  buying,  especially  from  stores  which  include  electi-i- 
cal  shops.  Erection  of  homes  in  this  district  continues  on 
the  increase,  owing  not  only  to  the  urgency  of  the  housing 
situation  but  also  to  the  decreasing  costs  of  lumber  and 
other  constructional  materials  as  well  as  labor.  Advices 
state  that  reduction  in  export  rates  wh^'h  will  assist  Seattle 
and  other  Pacific  Coast  cities  materially  in  thiir  fight  to 
rebuild  their  trade  were  agreed  upon  by  executives  of 
various  railroads  in  a  recent  conference.  The  reductions 
cover  a  long  list  of  commodities  ranging  from  5  to  331  per 
cent  and  will  apply  from  all  points  east  of  Chicago. 

The  changes  to  be  made  will  tend  to  restore  the  parity 
formerly  existing  between  the  export  rates  via  the  Trans- 
continental route  and  the  Panama  Canal  route  and  should 
bring  to  Pacific  Coast  cities  by  rail  for  trans-shipment  to 
the  Orient  much  export  freight  that  othemnse  would  go  by 
all  water  route  through  the  canal. 

The  state  Department  of  Labor  and  Industries,  which  re- 
cently made  a  survey  of  the  Washington  coal  industries  in 
an  effort  to  settle  a  strike  that  has  been  in  effect  since 
March  15,  recently  stated  that  mine  workers  must  accept 
wage  reductions  and  mine  operators  must  reduce  corre- 
sponding overhead  cost  of  mining  to  enable  Washington 
coal  mines  to  reopen  and  produce  coal  at  a  price  that  will 
permit  competition  with  foreign  coals  and  fuel  oil  sold  in 
this  market. 

Motors. — Light  buying  of  small  motors  for  replacements 
and  betterments  in  local  lumber  and  shingle  mills  during 
the  midsummer  shutdown  was  reported  this  past  week. 
From  indications  the  motor  busfness,  which  has  been  far 
below  normal,  has  turned  the  corner  toward  a  noticeably 
better  demand.  Stocks  are  in  good  shape,  and  there  are 
many   second-hand  motors   in  the  market. 

Knobs  and  Tubes. — Movement  is  sho^\^ng  a  nice  increase; 
stocks  are  ample  and  prices  are  tending  downward,  although 
the  decreases  are  almost  negligible. 

Hollow  Ware. — With  the  advent  of  warm  weather  and 
increased  use  of  toasters,  chafing  dishes,  etc.,  the  retail 
market  particularly  is  showing  improvement. 


SALT  LAKE  CITY— DENVER 

Building  operations  in  the  large  city  centers  are  one  of 
the  best  indications  of  business  at  the  pi-esent  time.  A 
gain  of  more  than  50  per  cent  in  money  invested  in  these 
operations  is  recorded  for  the  month  of  June  this  year  over 
the  corresponding  month  of  1920.  This  increase,  in  spite 
of  the  heavy  reductions  recorded  in  building  prices  as  com- 
pared with  a  year  ago,  is  considered  a  certain  indication  of 
general  improvement  industrially.  Construction  work  con- 
sists of  small  contracts,  and  there  are  almost  no  big  jobs 
under  way.  This  fact,  however,  lends  especial  significance 
to  the  showing. 

New  homes  continue  to  be  in  big  demand,  and  the  mort- 
gage firms  report  ample  money  for  conservative  loans  on 
residential  construction.  Electrical  contractors  are  expe- 
riencing a  corresponding  impetus  in  their  business.  They 
report  an  unusual  demand  for  wiring  jobs  that  provide 
ample  outlets  for  the  attachment  of  electrical  conveniences 
and  a  good  diminution  of  the  use  of  the  lamp  socket  for 
all  sorts  of  connections,  a  healthy  tendency  just  in  its 
inception. 

Dealers  say  there  is  a  considerable  movement  on  hollow 
ware,  although  the  demand  is  still  away  below  normal.  No 
shortages  of  stocks  are  reported,  but  there  is  still  a  per- 
sistent tendency  to  stock  small  orders.  Jobbers  are  unable 
to  unload  in  sizable  consignments.  Non-employment  is 
still  a  problem  to  reckon  with  in  the  Intermountain  region. 
The  farms  could  readily  absorb  thousands  of  idle  men  if 
money  were  available  to  pay  them  for  their  services.  Farm- 
ers find  it  utterly  impossible  to  get  advances  on  their  crops, 
the  marketing  of  which  is  at  present  an  uncertain  quantity. 
There  are  no  serious  labor  disputes  at  the  present  time  in 
the  region. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,   Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fiel  as  and  a 

Record  of  New  Devices  and  Trade  Literature 


New  Factory  for  Quasi-Arc 
Weldtrode  Company 

The  Quasi-Arc  Weldtrode  Company, 
Inc.,  Atlantic  Avenue  and  Warwick 
Street,  Brooklyn,  N.  Y.,  announces  that 
since  July  1  it  has  been  in  its  new  quar- 
ters at  114  Hudson  Avenue,  Peekskill, 
N.  Y.  In  the  new  location,  which  is  ad- 
jacent to  both  the  New  Y'ork  Central 
Railway  and  the  Hudson  River  piers, 
the  company  has  not  only  much  better 
shipping  facilities  than  before  but  also 
better  ai'rangements  and  machinery  for 
the    manufacture    of    its    "wsldtrodes." 

The  new  works  will  also  be  completely 
equipped  for  the  manufacture  of  all 
arc-welding  accessories  and  for  the 
building  of  the  entire  line  of  welding 
apparatus,  including  controllers  (for 
both  alternating  and  direct  current) 
and  welding  generators  driven  by  belt, 
direct-connected    motor   or   gas   engine. 


pany  has  been  appointed  Eastern 
manager  with  offices  in  the  Clinton 
Building,  Newark,  N.  J.  There  is  also 
a  Detroit  office  at  414  West  Grand 
River  in  charge  of  0.  L.  Smith.  A 
Cleveland  connection  and  stockroom  is 
under  consideration.  In  addition  to 
safety  supplies  the  company  will  mar- 
ket a  full  line  of  welding  equipment. 
"Standardize  for  safety"  has  been  taken 
by  the  company  for  a  slogan. 


Centrifugal  Production  for  Arrow 
Pump  Company 

The  Arrow  Pump  Company,  with  gen- 
eral sales  offices  in  the  Buhl  Building. 
Detroit,  announces  that  it  is  now  pre- 
pared to  manufacture  centrifugal  and 
other  rotating  types  of  pumps  in  which 
there  will  be  incorporated  a  unique  de- 
sign of  packing  gland  with  ring  oil- 
ing principle. 

Frigidaire  Plant  to  Be  Moved 
from  Detroit  to  Dayton 

Following  the  announcement  of  the 
consolidation  of  the  Frigidaire  Corpora- 
tion and  the  Delco-Light  Company,  both 
subsidiaries  of  the  General  Motors  Cor- 
poration, Detroit,  Robert  H.  Grant, 
general  manager  of  the  consolidated 
companies,  states  that  the  manufactur- 
ing plant  of  the  Frigidaire  Corporation 
will  be  moved  within  the  next  few 
months  from  Detroit  to  Dayton. 


New  Organization  to  IMake  and 
Distribute  Safety  Goods 

The  Standard  Safety  Equipment  Com- 
pany, 168  North  Michigan  Avenue,  Chi- 
cago, has  been  organized  to  manufac- 
ture and  distribute  electrical  and  me- 
chanical safety  equipment  and  supplies, 
embracing  gloves,  linemen's  blankets, 
first-aid  cases,  etc.  C.  A.  Kingsbury 
and  L.  W.  Dickson,  both  formerly  with 
F.  A.  Hardy  &  Company,  are  respec- 
tively president  and  secretary.  F.  L. 
Hurlbutt,  for  the  last  ten  years  safety 
engineer  of  E.  I.  du  Pont  de  Nemours 
&  Company,  is  treasurer  and  in  addi- 
tion will  have  charge  of  all  service 
work.    A.  U.  Barnes  of  the  Hardy  coni- 


C.  D.   Parker  &  Company,   Inc., 
Moves  to  New  Home 

C.  D.  Parker  &  Company,  Inc.,  in- 
•vestment  bankers  and  controlling  man- 
agers of  central  station  properties  at 
Amesbury,  Palmer,  Pljmiouth,  Frank- 
lin, Great  Barrington,  Marion  and 
Provincetown,  Mass.,  and  elsewhere, 
have  moved  from  67  Milk  Street,  Bos- 
ton, to  a  remodeled  six-story  office 
building  at  150  Congress  Street,  in  the 
heart  of  that  city's  banking  district. 
Offices  of  the  banking  house  are  on  the 
street  floor,  and  the  legal  department, 
power  engineering  department  and 
other  offices  are  on  the  sixth  floor. 


Diamond  Holfast  Rubber  Plans 
to  Erect  New  Factory 

The  Diamond  Holfast  Rubbe.-  Com- 
pany, 33  Auburn  Street,  Atlanta,  Ga., 
manufacturer  of  friction  tape,  fan  belts, 
etc.,  has  purchased  a  site  of  eleven  acres 
of  its  proposed  new  factory  for  the 
manufacture  of  its  "Diamond  Holfast 
2-plex"  insulating  tape,  for  which  it  was 
granted  a  patent  last  February.  At 
present  the  company  produces  about 
2,000  lb.  per  day  of  the  insulating  tape. 
On  completion  of  the  new  factory  it  will 
be  able  to  turn  out  a  much  increased 
quantity. 


Report  of  Hurley  Machine  Com- 
pany for  1920 

When  the  balance  sheet  of  the  Hurley 
Machine  Company,  Chicago,  manufac 
turer  of  Thor  washing  and  ironing 
machines  and  vacuum  cleaners,  was 
made  up  for  the  year  ended  De;.  30, 
1920,  total  assets  were  shown  to  be 
$7,335,044.  This  figure  included  inven- 
tories of  raw  material,  work  in  progress 
and  finished  stock  to  the  amount  of 
$1,797,390  and  a  figure  of  $1,201,704  for 
notes  and  accounts  receivable  (custo- 
mers'), less  reserve  for  doubtful  ac- 
counts. Outstanding  common  stock 
amounted  to  $4,707,405  and  preferred 
stock   to  $376,600. 

Net  income,  after  providing  for  fede- 
ral taxes,  amounted  to  $706,663;  net 
profit  was  $1,489,731.  Gross  profit 
amounted  to  $2,740,928  after  deducting 
$0,087,095  as  total  cost  of  sales  from 
$8,828,024,  the  figure  of  net  sales.  Gross 
.-ales  were  $9,082,959.  An  amount  of 
$189,433  was  written  off  the  inventory 
account  because  of  reductions  in  cost  or 
market   value. 


F.  J.  Ryan  Acquires  Electric 
Furnace  and  Selling  Rights 

The  electric  furnace  department  of 
the  Lancaster  (Pa.)  Iron  Works  has 
been  acquired  by  F.  J.  Ryan  &  Com- 
pany, Philadelphia,  who  have  also  taken 
over  the  selling  rights  in  North,  South 
and  Central  America  for  the  electric 
fui-naee  developed  by  the  Bario  Metals 
Corporation. 


Winding-Spool  Manufacturer  in 
Production 

The  American  Wood-Working  Com- 
pany, Chicago,  manufacturer  of  wind- 
ing spools,  has  announced  that  it  has 
started  production  on  its  patented 
metal-covered  spool  and  is  in  a  position 
to  make  immediate  deliveries. 

Enlarged  Distribution  of  Motors 
by  Roth  Brothers  &  Co. 

Roth  Bi  others  >ir  Company,  Chicago, 
in  expanding  their  contact  with  the 
trade,  have  added  the  following  firms 
to  their  list  of  distributers:  W.  H. 
Shirey,  Dime  Bank  Building,  Detroit; 
H.  B.  Squires  Company,  Pacific  Coast 
representative,  San  Francisco;  J.  E. 
Chamberlain,  613  Lincoln  Building, 
Philadelphia.  After  a  recent  swing 
around  the  branch  offices  of  the  com- 
pany R.  H.  Barber,  sales  manager  of 
the  company,  reported  business  some- 
what slow  but  was  satisfied  that  there 
were  sufficient  indications  that  it  would 
improve    considerably    uuring    the    fall. 


Benson  Electric  Company  Opens 
New  York  Office 

The  Benson  Electric  Company  is 
opening  a  New  Y'ork  office  at  44  Dey 
Street,  in  charge  of  Edward  Knapp,  to 
engage  in  contracting,  retailing  and  job- 
bing. The  company  manufactures  elec- 
tric steering  gear  for  steamships, 
whistles  and  flashlights  under  the 
thirty-three  patents  held  by  M.  B.  Ben- 
son, president.  The  main  office  and 
factory  is  at  Superior,  Wis.,  and  a  store 
is  also  maintained  at  Superior  and  at 
Duluth,  Minn.  Besides  its  selling  end 
the  company  engages  in  wiring  houses, 
steamships,  piers,  etc.,  and  also  sub- 
station work,  having  just  completed 
construction  of  the  Raritan  Valley 
Hydroelectric  Company's  plant  and 
transmission  lines  in  New  Jersey.  Un- 
der the  laws  of  Minnesota  the  company 
was  capitalized  at  $150,000,  which  was 
increased  to  $1,000,000  last  week  under 
Delaware  law.  A  staff  of  specialty  and 
sales  engineers  will  be  maintained  at 
the  New^  York  office,  where  a  stock  of 
lamps,  wire,  conduit,  appliances,  motors 
and  other  electrical  goods  will  be  car- 
ried. A  display  room  will  feature  the 
"Benson"  electric  telemotor  for  steer- 
ing ships,  of  which  more  than  200  have 
been  sold  to  the  U.  S.  Shipping  Board. 
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New  Quarters  for  Maker  of 
Power-Plant  Piping 

The  M.  J.  Dougherty  Company  has 
completed  and  moved  into  its  new  quar-- 
ters,  which  occupy  the  block  from 
Twenty-fourth  to  Twenty-fifth  Street  at 
Washington  Avenue  in  Philadelphia. 
These  increased  facilities  for  the  fal)ri- 
cation  of  piping  of  every  design,  the 
company  says,  enable  it  to  offer  prices 
and  deliveries  which  had  never  before 
been  possible  with  its  smaller  factory. 


Increase  in  Representation  by 
E.  0.  McDowell 

The  item  appearing  on  page  1516 
of  the  June  25  issue  should  have 
referred  to  E.  0.  McDowell  and  not 
E.  0.  McDonald,  manufactui-ers'  repre- 
sentative at  30  Church  Street,  New 
York  City.         

Worcester  Electric  Tool  Takes 
Over  Three  Companies 

The  Worcester  Electric  Tool  Corpora- 
tion, Worcester,  Mass.,  has  recently 
been  organized  to  take  over  the  busi- 
ness of  the  Stenman  Electric  Valve 
Grinder    Company,    Inc.,    the    Stenman 


production  continues  without  interrup- 
tion, and  when  it  is  completed  all  fan 
construction  will  be  accomplished  with 
a  minimum  of  handling. 

National  Lamp  Holds  School  in 
Illuminating^  Engineering 

Representatives  of  twenty  -  three 
jobbers'  organizations  attended  the  il- 
luminating engineering  school  held  at 
Nela  Park,  Cleveland,  under  the  direc- 
tion of  the  National  Lamp  Works  of 
the  General  Electric  Company,  June  6 
to  10.  A  total  of  fifty-five  men,  each 
actively  engaged  in  the  sale  of  light- 
ing, attended  the  "short  course"  in 
illuminating  engineering.  Walter  Stur- 
lock,  engineering  department.  National 
Lamp  Works,  was  director  of  the  school. 

Fourteen  speakers  from  the  national 
organization  gave  nineteen  talks,  each 
talk  taking  up  one  particular  phase  of 
the  general  subject  of  lighting,  covering 
both  the  engineering  and  sales  sides. 
This  class  work  was  supplemented  by 
several  inspection  trips,  one  to  the  Elec- 
trical League  of  Cleveland,  where  the 
league's  lighting  demonstration  was 
given;  one  to  the  league's  modern  elec- 


Radio  Section  A.  M.  E.  S.  Desig- 
nates and  Elects  Committees 

At  the  summer  meetings  of  the 
various  sections  of  the  Associated 
Manufacturers  of  Electrical  Supplies, 
held  in  New  London,  Conn.,  last  week 
the  newly  formed  Radio  Apparatus 
Section  held  its  second  meeting  since  its 
formation.  D.  R.  W.  Murdock  of  the 
Wm.  J.  Murdock  Company  had  pre- 
viously been  made  chairman  of  the  sec- 
tion. The  following  committees  were 
designated  by  name  and  their  chairmen 
chosen:  Executive  committee;  commit- 
tee on  the  advancement  of  the  art,  L.  G. 
Pacent  of  Pacent  Electric  Company, 
chairman;  receiving  sets  and  associated 
equipment,  jM.  C.  Rypinski  of  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, chairman;  transmitting  sets  and 
associated  equipment,  C.  F.  Cairns  of 
Acme  Apparatus  CJfmpany,  chairman; 
aural  receiving  devices  and  accessories, 
D.  R.  W.  Murdock,  chairman. 

The  section  held  two  sessions  and 
took  up  several  questions  tending  to 
elevate  the  plane  of  manufacture  of 
radio  apparatus  out  of  the  amateur 
class  to  that  of  a  high-class  industry. 


TWENTY-THREE  JOBBERS  REPRESENTED  IN  SCHOOL  FORMED  TO  TRAIN  SALESMEN  IN  GENERAL  SITBJECT  OP  ILLUMINATION 


Electric  Tool  Company  and  the  Con- 
solidated Machine  Tool  Company,  all  of 
Worcester.  The  principal  products  of 
the  company  for  the  present  will  be  the 
"HusKee"  three  -  in  -  one  combination 
service  tool  and  the  '"HusKee"  service 
drills.  These  tools  have  been  on  the 
market  in  a  small  way  for  the  past  six 
months  and  are  the  result  of  over  two 
years'  development  work.  The  officers 
of  the  company  are:  H.  P.  Gleason, 
president;  A.  G.  Sandberg,  treasurer; 
J.  J.  Kelleher,  sales  manager,  and 
Harold  Raine,  advertising  and  service 
manager.  

Buffalo  Forge  Company  Remodel- 
ing Fan  Shop 

The  Buffalo  Forge  Company,  Buffalo, 
which  in  1917  started  the  conversion  of 
its  factory  into  a  brick  and  steel  saw- 
tooth construction  building,  extending 
it  over  116,023  sq.ft.  of  working  area, 
including  44,916  sq.ft.  of  assembling 
galleries,  is  now  pushing  this  construc- 
tion to  remodel  the  entire  fan  shop. 
This  shop,  when  completed,  will  be  one 
of  the  largest  fan  shops  in  the  United 
States,  covering  64,235  sq.ft.  including 
23,873  sq.ft.  of  assembling  galleries. 
While    this    extension    is    in    progress 


trical  home,  one  through  the  factories 
and  engineering  buildings  at  Nela  Park, 
and  one  to  a  Cleveland  factory  that  had 
requested  recommendations  for  a  new 
lighting  layout. 

At  this  factory  the  "students"  ob- 
tained the  necessary  data  and  later  in 
the  school  made  the  actual  lighting  lay- 
cut  under  the  supervision  of  the  Na- 
tional's engineers.  Prizes  were  awarded 
for  excellency  in  this  particular  design 
work. 

The  Illuminating  Engineering  School 
was  all  business.  "We  came  for  infor- 
mation and  we  got  it.  It  was  worth 
many  times  its  cost,"  an  executive  of  a 
jobbers'  organization  that  sent  twenty- 
two  representatives  to  the  school  de- 
clared.   

Pettingell-Andrews  Takes  Axcess 
Lighting  Equipment  Agency 

The  Sampson  Axcess  Lighting  Com- 
pany, Lynn,  Mass.,  has  appointed  the 
Pettingell-Andrews  Company,  Boston, 
distributer  for  the  equipment  which  it 
manufactures.  The  Pettingell-Andrews 
Company  will  market  this  apparatus 
through  its  industrial  lighting  depart- 
ment, in  charge  of  Milton  D.  Riley, 
illuminating  engineer. 


Publicity  and  advertising  also  were  dis- 
cussed. It  was  decided  to  have  a  booth 
in  charge  of  the  section  at  a  radio  ex- 
hibit and  convention  to  be  given  by  the 
Isinth  Radio  District  in  Chicago  in 
August.  . 

The  Battery  Service  Company,  Mus- 
kogee, Okla.,  recently  incorporated,  con- 
templates the  construction  of  a  one- 
story  plant,  110  ft.  X  170  ft,  to  cost 
about  $30,000.  J.  H.  Schmidt  is  presi- 
dent and  manager. 

The  Peerless  Light  Company,  Peer 
less  Building,  663  West  Washington 
Boulevai-d,  Chicago,  has  established  a 
Pacific  Coast  branch  in  San  Francisco 
under  the  name  of  the  Peerless  Light 
Company  of  California  at  149-152  Sec- 
ond Street.  Joseph  H.  Reiss  is  man- 
ager. 

The  Chicago  Lighting  Fixture  Com- 
pany during  the  week  of  June  25  for- 
mally opened  its  remodeled  showrooms 
at  28  West  Lake  Street,  Chicago.  There 
was  on  display  there  a  new  line  of 
lighting  fixtures  made  from  designs 
prepared  by  the  company's  own  or- 
ganization. Special  designs  for  office 
buildings,  stores,  bungalows,  homes  and 
apartmecnt  buildings  were  exhibited. 
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Foreign  Trade  Notes 


LARGE  HYDKO-ELECTRIC  PROJECT 
STARTED  IX  ITALY. — Word  has  been 
received  by  Rodolfo  Bulla.  American  repre- 
sentative of  the  Banco  di  Roma,  that  cpn- 
struction  woik  has  started  on  the  ^.eat 
dams  of  the  hydro-electric  power  develop- 
ment on  the  Sila  River  in  southwestern 
Italy.  The  present  plans  provide  for  five 
artificial  lakes  and  three  waterfalls.  It  is 
estimated  that  a  total  of  300,000  hp.  will  be 
developed  at  the  beginning,  which  will  fur- 
nish sufficient  power  for  industrial  and 
other  requirttoients  of  the  surrounding 
country,  as  well  as  the  electrification  of  the 
local  railways.  On  completion  of  the  hydro- 
electric project  power  sufficient  to  supply 
the  eastern  coast  of  Sicily  will  be  developed. 
S.  N.  CLARKSOX.  formerly  on  the  edi- 
torial staff  of  the  Electrical  World  and  at 
present  practicmg  as  a  consulting  engineer 
in  the  Star  Building.  St.  Louis,  has  been 
appointed  American  representative  of  Hay 
&  Vickerman,  Wellington.  N.  Z.,  to  select 
turbines  and  other  electrical  equipment  for 
a  paper  mill  in  New  Zealand.  Exact  details 
of  the  work  have  not  been  announced  as 
yet,  but  it  is  estimated  that  the  cost  of  the 
electrical  equipment  will  be  between  $50,000 
and  $75,000. 

POSSIBLE  HYDRO-ELECTRIC  PROJ- 
ECT IN  NIGERIA.  AFRICA.— The  Keffi 
Consolidated  Tin  Company,  which  operates 
tin  mines  in  Nigeria,  .\frica,  according  to 
the  Electrical  Times,  is  considering  the  use 
of  electricity  to  operate  its  properties.  The 
company  has  no  intenion  of  using  its  own 
capital  resources  in  an  undertaking  of  this 
character,  but  negotiations  are  pending  with 
a  concern  which  has  gone  a  long  way  in 
developing  hydro-electric  power.  It  is  pro- 
posed to  submit  to  the  shareholders  a 
scheme  to  organize  a  power  company  to 
which  the  shareholders  individually  would 
be   able   to   subscribe. 

THE  NETHERLANDS  CHAMBER  OP 
COMMERCE,  44  Beaver  Street.  New  York 
City,  announces  that  the  time  is  nearly  up 
to  receive  applications  for  participation  in 
the  fair  which  will  be  held  at  Utrecht, 
Holland,  Sept.  6  to  16,  1921.  The  chamber 
believes  that  the  present  time  is  not  one 
that  can  be  allowed  to  slip  by  without  re- 
sorting to  every  means  possible  for  extend- 
ing the  American  market  in  Holland. 

FRENCH  THOMSON-HOUSTON  1920 
BUSINESS. — Gross  receipts  for  the  year 
1920  of  the  Thomson-Houston  Company  of 
France  have  been  reported  as  33.850,420 
francs,  while  the  gross  receipts  for  1919 
amounted  to  24,760,6S0  francs.  Net  profit 
in  1920  amounted  to  22,900,070  francs  as 
compared  with  15.685,320  francs  the  year 
previous.  MTiile  the  dividend  in  1919  was 
40  francs  it  was  raised  in  1920  to  45  francs. 
THE  NEWARK  TOWN  COUNCIL  in 
England  has  decided  to  apply  to  the  Elec- 
tricity Commissioners,  says  the  Guaranty 
Trust  Company.  New  Y^ork  City,  for  the 
grant  of  a  special  order  for  the  generation 
and  distribution  of  electricity  and  for  the 
provision  and  maintenance  of  the  necessary 
apparatus.  The  initial  capital  outlay  will 
be   £200.000. 

NEW  MICA  DEPOSIT  FOUND  IN  AUS- 
TRIA. —  The  Department  of  Commerce. 
Vienna,  asserts  that  mica  of  considerable 
extent  and  thickness  has  been  disclosed 
in  the  Styrian  Alps  south  of  Koflach  and 
elsewhere.  The  utility  of  mica  in  electro- 
technical  industries  and  the  fact  that  it  has 
not  been  found  in  any  quantities  in  other 
countries  of  Europe  give  the  Styrian  de- 
posit a  promise  of  a  good  market. 

PROPOSED  HYDRO-ELECTRIC 
SCHEMES  IN  VICTORIA.  AUSTRALIA.— 
According  to  Sir  .John  Monash,  chairman 
of  the  Victorian  Electricity  Commissioners, 
approximately  $1,000,000  worth  of  electrical 
machinery  will  be  required  in  connection 
with  the  various  hydro-electric  schemes  now- 
receiving  consideration  by  the  State  of  Vic- 
toria. The  commission  has  already  been 
able  to  formulate  outline  proposals  for  the 
utilization  in  due  course,  when  the  time  Is 
appropriate  and  the  market  for  energy  de- 
velops, of  the  hydraulic  resources  of  the 
Kiewa  and  Rubicon  basins,  the  Acheron. 
King.  Howqua.  Snowy  and  Womnangalta 
Rivers  and  the  Goulburn  River  above  the 
Sugarloaf  weir. 

JOHNSON  &  PHILLIPS  1920  REPORT. 
— At  the  sixteenth  annual  general  meiting 
of  Johnson  &  Phillips.  Ltd..  Charltoiv 
London,  held  on  May  5.  the  report  of  the 
company  for  the  year  1920  showed  that  the 
profits  for  the  year,  after  charging  to 
revenue  upward  of  £23,000  for  maintenance 
of  building,  plant,  etc..  amounted  to  £98,- 
405.    which    is    nearly    £10.000    more    than 


in  the  pree.ding  year.  During  the  year 
£63,408  was  expended  on  additions  to  build- 
ings and  plants  as  a  consequence  of  largely 
increased  business.  In  the  same  way 
stock  in  traile  and  work  in  progress  are 
valued  at  £563.356,  or  an  increase  of 
nearly  £100.000  over  the  previous  year. 
The  company's  order  books  at  the  end  of 
the  year  were  reported  to  be  as  full  as 
it  was  considered  safe  to  permit.  Some 
departments  had  from  eight  to  ten  months' 
work  on  hand,  including  larg."  and  im- 
portant government  contracts  so  that  pros- 
pects for  the  current  year  may  be  thought 
highly  satisfactory.  Orders  are  still  com- 
ing in,  which  gives  warrant  for  the  fullest 
confidence    in    the   future. 

PROPOSED  EXTENSION  TO  ELEC- 
TRIC PLANT  IN  C.\LCUTTA.  INDIA. — 
Trade  Commissioner  Batchelder  reports 
that  the  Calcutta  Electric  Supply  Corpora- 
tion. Ltd..  has  applied  for  an  extension  of 
its  charter  until  1938.  with  the  period  of 
renewal  twenty  years  instead  of  the  exist- 
ing ten  years.  It  claims  that  these  changes 
are  necessary  in  order  to  enable  it  to  raise 
the  13.000.000  rupees  (a  rupee  is  normally 
worth  32  cents)  required  to  meet  the  in- 
creasing demand  for  electricity,  which  is 
estimated  to  be  22.000  kw.  for  1921  and 
33.000  kw.  for  19  22.  It  is  impossible',  it 
is  said,  to  secure  additional  capital  without 
changing  the  present  arrangement,  which 
permits  the  Calcutta  municipality  to  buy 
the  plant  in  1928.  The  proposed  improve- 
ments include  new  lines,  substations,  trans- 
former houses,  submarine  cables  across  the 
river,  coal-handling  and  pumping  plants. 
e.Ktensions  to  existing  power  hous-^.  with 
increased  boiler  capacity  and  an  additional 
generating    plant    of    21.000    kw. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  ^Vhere  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  manufacturing  company  in  Greece 
(No.  35,069)  desires  to  purchase  a  complete 
installation  of  machinery  for  a  twine  and 
rope-making  plant,  with  a  capacity  of  1,000 
kg.  daily  output,  using  hydraulic  power  of 
900  hp.   to  1,000  hp. 

A  firm  of  general  merchants  in  India 
(No.  35.075)  desires  to  purchase  50.  100. 
200.  500  and  1,000-cp.  lamps,  with  50,  100 
and  200-cp.  fittings  with  nipples  for  ordi- 
nary l-in.  lamp  holders,  suitable  for  hang- 
ing, provided  with  T's  with  insulators  on 
the  top  and  two-wire  leads,  with  enameled 
reflectors  painted  black  outside,  white  in- 
side: 50  and  1.000-cp.  globes  with  hole  in 
the  glass  for  ventilation,  all  to  be  arranged 
so  that  if  so  desired  insulated  T's  can  be 
removed  so  as  to  take  i-in.  gas  pipe  in- 
stead ;  insulated  suspenders,  threaded  for 
5-in.  gas  pipe,  with  two  separate  wire  leads, 
with  insulators  on  top,  and  J-in.  and  3-in. 
recessed  base  plates,  threaded  for  gas  pipe, 
with   round   flange   for   fixing. 

A  merchant  in  Ti-inidad  (No.  35,082) 
desires  to  purchase  a  motor  and  separate 
generator  for  repairing  and  charging  bat- 
teries. 

A  firm  in  Canada  (No.  35,091)  desires 
to  purchase  electric   curling   irons. 

.\  mercantile  company  in  Canada  (No. 
35.094)  desires  to  purchase  washing  ma- 
chines. 

An  engineering  firm  in  British  East 
.■\frica  (No.  35,100)  requests  catalogs  of 
self-contained  lighting  sets,  centrifugal 
pumps,  electrical  accessories,  etc. 

PROPOSED  .^LUMINT'M  PI^VNT  IN 
INDI.A.  TO  BE  OPERATED  BY  ELEC- 
TRICITY.— According  to  C.  C.  Batchelder. 
trade  commissioner,  a  plan  is  under  con- 
sideration for  the  construction  of  a  plant 
on  the  western  coast  of  India  to  produce 
aluminum  (about  2,500  tons  a  year)  from 
bauxite,  the  plant  to  be  operated  by  elec- 
tricity. The  plans  provide  for  a  plant  of 
about  20.000  kw.  capacity,  power  for  which 
would  be  secured  by  the  construction  of  a 
large  reservoir  to  collect  and  store  the 
annual  rainfall  and  the  flow  of  a  small 
stream,  with  a  head  of  about  1,700  ft. 
Considerable  quantities  of  aluminum  are 
now  being  imported  for  the  manufacture  of 
cooking  and  other  utensils. 

THE  ROYAL  FORW.\JRDING  COM- 
l'.\NY.  INC.,  24  Stone  Street,  New  York 
City,  advises  manufacturers  in  the  Uniteil 
States  that  it  is  in  .i  position  to  secure  for 
them  a  list  of  merchants  in  Reval.  Esthonia. 
and  Riga,  Latvia,  who  would  be  willing  to 
dispose  of  .\merican  merchandise  in  those 
countries. 


New  Apparatus  and  Publications 


BELLS.  BUZZERS. — Edwards  &  Com- 
pany, Inc.,  manufacturers  of  bells,  buzzers, 
'annunciators,  etc..  has  issued  a  new  catalog, 
dated  June  1,  canceling  all  previous  price 
lists,  bulletins  and  catalogs. 

ARC  WELDER.  —  The  Railway  Track- 
Work  Company.  Philadelphia,  has  placed 
on  the  market  a  new  "Ajax"  resistance- 
type  arc  welder. 

TEMPERATURE  CONTROL. — The  Ful- 
ton Company.  Knoxville.  Tenn.,  has  Issued 
two  folders  on  its  "Sylphon"  temperature 
regulators. 

TEMPERATURE  REGULATOR  CHART. 
— -A  "Temperature  Regulator  Chart,  or 
Engineering  Data  Sheet,"  has  been  copy- 
righted by  the  Fulton  Company,  KnoxviUe, 
Tenn.,  for  use   in  figuring  tank  regulators. 

RIGID  CONDUIT.— In  the  June  15  issue 
of  the  Youngstoicn  (Ohio)  Sheet  and  Tube 
BuJletin  an  article  appears  on  the  produc- 
tion of  the  company's  rigid  conduit  and 
flexible  armored  conductor. 

BALL  BE.\RINGS, — The  Fafnir  Bearing 
Company.  New  Britain.  Conn.,  in  its  July- 
issue  of  the  The  Dragon,  discusses  the  use 
of  ball  bearings  on  fractional-horsepower 
motors  in  domestic  use. 

REINFORCED  CORD. — The  Rome  Wire 
i"'ompan>-,  Rome,  N.  Y.,  has  developed  a 
"superservice"  cord  for  portable  electric 
tools,  etc. 

REINFORCED  CABLE.— "Spiralweave" 
cables  for  portable  light  and  power  service, 
mining,  etc..  have  been  put  on  the  market 
bv  the  Hazard  Manufacturing  Company. 
Wilkes-Barre,  Pa. 

TIMj;  STUDY  WATCH. — A  new  instru- 
inent  termed  the  "duration  time  study- 
watch."  designed  to  handle  the  timing, 
analysis  and  observation  of  from  one  to  ten 
operations  up  to  and  including  five  minutes 
of  duration,  has  been  brought  out  by  the 
Mortimer  J.  Silberberg  Company,  People's 
Gas  Building,  Chicago. 

ELECTRIC  GLU^E  POT.  —  "Glue  Pot 
Service"  is  the  title  of  a  pamphlet  issued 
by  the  Automatic  Electric  Heater  Com- 
pany, Warren,  Pa.,  covering  its  electric 
glue  pots. 

STOKER  COAL  CRUSHER— The  Jones 
automatic  coal  crusher  for  use  on  Jones 
standard  stokers  has  been  put  on  the  mar- 
ket by  the  Under-Feed  Stoker  Company 
of  America.  721  Book  Building,  Detroit,  and 
a  descriptive   leaflet  has  been   issued. 

INSUL.-VTION. — The  Mica  Insulator  Com- 
pany, as  Church  Street.  New-  Y'ork  City,  has 
developed  a  flexible  oiled  cotton  tube  for 
withstanding  high  temperature  in  electrical 
machine  and   instrument  winding. 

AIR-PmiFYING  APPARATUS. 
— "Carrier  Air  Washirs  and  Humidifiers" 
is  the  title  of  catalog  No.  4S0,  recently 
issued  by  the  Carrier  .-Mr  Conditioning 
Company.  Buffalo,  covering  its  air  washers, 
generator   coolers   and   other    apparatus. 

EXPORT  TRADE  DIRECTORY.  —  The 
American  Exporter,  370  7th  .Wenue,  New 
Y'ork  City,  has  just  published  the  1921-22 
— the  seventh — edition  of  the  •Export  Trade 
Directory."  There  are  1.036  pages  in  the 
book,  the  price  of  which  is  $1(5. 

ELECTRIC  SERVICE  FOR  FARMERS. 
— The  Delta-Star  Electric  Company.  Chi- 
cago, is  ilistributing  special  publication.  No. 
55.  devoted  to  central-station  service  for 
farmers. 

FIRE  PROTECTION. — The  Oil  Conser- 
\-ation  Engineering  Company.  Wade  Build- 
ing. Cleveland,  is  distributing  a  pamphlet 
describing  the  10-gal.  "Oceco"  chemical  en- 
gine recently  developed  by  the  company. 
The  engine  is  designed  particularly  for  use 
in  electric  power  stations,  transformer,  re- 
lay and  storage-battery  stations. 

INSULATING  TAPE.  —  The  Diamond 
Holfast  Rubber  .Company.  33  .\uburn 
Avenue.  AtUmta.  Ga..  is  distributing  a 
leaflet  covering  the  "Diamond-Holfast" 
two-plex  insulating  tape  recently  placed 
on  the  market. 

CONDUIT  BEN^DER.  —  The  Henderson 
Electric  Company,  .\mpere.  N.  J.,  is  dis- 
tributing a  pamphlet  covering  the  Hender- 
son "E-Z"  stationary  conduit  bender,  re- 
cently put  on  the  market. 

PRESSURE  REGULATOR.  —  Tlie  Fisher 
Governor  Conip-.tny.  Marshalltown.  Iowa, 
has  issueii  Bulletin  No.  210  on  its  series  90 
pressure  regulators. 
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New  Incorporations 


THE  UNITED  ELECTRIC  PHODUCT3 
COMPANY,  New  York,  N.  Y.,  has  been  in- 
corporated by  A.  Rappaport  and  M.  S.  Solo- 
mon. The  company  is  capitalized  at  $30.- 
000  and  proposes  to  manufacture  electric 
goods.  Dreschler.  Orenstein  &  Leff.  22.'> 
Fifth    Avenue,    represent    the    company. 

THE  McLELL-\ND  ELECTRIC  BAKE 
OVEN  CORPOR.A.TIO.\'.  3  6  South  State 
Street,  Chicago,  has  been  incorporated  witli 
a  capital  of  $100,000  to  manufacture  and 
install  electric  conveyor  ovens  and  other 
baking-  apparatus.  The  incorporators  are 
Charles  E.  'Weadley.  Julius  Slora  and  Will- 
iam  IMcLelland. 

THE  ABSOLUTE  CONTACTOR  COR- 
POR.-VTION.  126  Shirland  Avenue,  South 
iSeloit,  III.,  has  been  incorporated  at  $100,- 
000  to  manufacture  electrical  and  mechan-' 
ical  apparatus,  accessories  and  machinery. 
Louis  M.  Phelan,  Chicago,  is  president. 

THE  CHAPEL  ELECTRIC  COMPANY, 
Jackson.  Mich.,  has  been  incorporated  by 
Ralph  D.  Chapel,  F.  Bling  and  Charles  D. 
Dixon,  Jackson.  The  company  is  capitalized 
at  $20,000  and  proposes  to  manufacture 
electrical  equipment. 

THE  AXILROD  PO^^^R  TRANSMIS- 
SION COMPANY,  Philadelphia,  Pa.,  has 
been  chartered  with  a  capital  of  $2S0,000. 
The  company  proposes  to  manufacture 
power  transmission  machinery,  gearing, 
etc,  and  is  represented  by  P,  R.  Hansel!, 
Land  Title  Building. 

THE  STAMP  ELECTRIC  HOIST  COM- 
PANY, San  Fi-ancisco,  has  been  incorpo- 
rated by  William  T.  Burney,  C.  S.  Somers 
and  Horace  W.  Lash.  Monadnock  Building. 
The  company  is  capitalized  at  $75,000  and 
proposes  to  manufacture  electrically  oper- 
ated hoisting  machinery. 

THE  SHELBY'  (MISS.)  LIGHT  & 
POWER  COMPANY,  has  been  incorporated 
with  a  capital  of  $40,000  by  Daniel  Bradera 
and   L.   B.   Wilkinson. 

THE  DOMESTIC  APPLIANCE  COM- 
PANY', 315  South  Jefferson  Avenue,  Peoria, 
111.,  has  been  incorporated  with  a  capital 
of  $50,000  by  E,  C.  Knecks.  M.  V.  Stagg 
and  R.  B,  Perry. 

ELECTRIC  REFRIGERATORS,  LTD., 
Toronto,  Ont.,  has  been  incorporated  by  R. 
L.  Kellock,  Harold  W.  Keyes  and  F.  C. 
Carter.  The  company  is  capitalized  at 
$40,000  and  proposes  to  manufacture  re- 
frigerators, etc, 

THE  HOOSIER  FARM  LIGHT  COM- 
PANY, Evansville,  Ind..  has  been  incorpo- 
rated with  a  capital  of  $150,000  to  manu- 
fact-ire  farm-lighting  systems.'  The  incor- 
porators are  J.  Morris,  W.  A.  Koch  and 
Charles  F.  Dickmann. 

THE  MASSACHUSETTS  RADIO  & 
TELEGRAPH  COMPANY.  Boston,  Mass., 
has  been  incorporated  with  a  capital  of 
$20,000  to  manufacture  radio  and  other 
electrical  equipment.  The  officers  are:  Guy 
R.  Entwistle,  p.esident,  and  Raymond  P. 
Trop,   treasurer. 

H.  J  SHAFFER  &  COMPANY,  INC 
ii''^\  ^^^S^L,-^-  ^  ••  '^^s  ''*'«"  incorporated  bv 
H.  J.  Shaffer,  W,  L.  Coston  and  W.  C  G. 
Wahle.  The  company  is  capitalized  at 
$35,000  and  purposes  to  manufacture 
motors,  etc.  Dunn  &  Daley,  261  Broadway, 
represent   the  company. 

WALTER  KNAPP  &  COMPANY.  New 
\ork,  N,  Y.,  has  been  incorporated  by 
VV  alter  Knapii,  J.  J.  Ralhgeb,  Jr.  and  F.  H. 
??7'„^'!;-  "^^^  company  is  capitalized  at 
$10,000  and  proposes  to  manufacture  elec- 
trical  devices   and   systems. 

THE  ELECTRIC  SAFETY  EQUIPMENT 
COMPANY,  Angola.  Ind.,  has  been  incor- 
porated by  J.  li.  Fitch,  H.  G.  MacLellan 
and  E.  A.  Skinner,  all  of  Angola  The 
comjiany  is  caiiitalized  at  $2.'), 000  and  pur- 
poses to  manufacture  electrical  equipment 
and   accessories 

THE  LIGHTING  PRODUCTS  COR- 
PORATION, Wauwatosa.  Wis.,  has  been 
incorporated  by  Clarence  Ullman,  W.  F. 
Zack  and  J.  J.  Meyer,  all  of  Wauwatosa. 
The  company  is  capitalized  at  $40,000  and 
proposes  to  manufacture  electric  lighting 
fixtures,  line   materials,  etc. 

THE  PAUL  E.  PLOTRON  COMP.\NY, 
Philadelphia,  Pa,,  h.is  been  incorporated 
with  a  capital  of  $.10,000  to  manufacture 
Ice-making  and  refrigerating  machinery. 
Paul  E.  Flotron.  207  North  Thirty-nfth 
Street,   Is  treasurer. 

THT-:  S1ANTON  (KY.)  UTILITIES 
COMPANY  lias  been  Incorporated  with  a 
capital  of  tlO.OOO  by  Jesse  Swangon  and 
James   Proffltt, 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  June   14,   1921) 

1,381,772.  Electrical  Conxector  :  Flake 
M.  Wakefield,  Anniston.  Ala.  .A.pp.  filed 
May  1,  1920.  Multiple  connection  em- 
bodying aligned  sockets. 

1,381,785.  Secondaey  Winding  for  Induc- 
tion Motors  ;  Henry  Bewlav,  Mansfield, 
Ohio.  App.  filed  May  18.  1918.  Hi^h- 
resistance  secondary  without  joints. 

1,381,807.  Trolley  He.4d  :  Hencel  Daffron 
and  Clyde  C.  Pullem,  Detroit,  Mich.  App. 
filed  Feb.  5,  1921.  Accidental  jumping 
from  wire  prevented. 

1,381,827.  Wireless  Phonograph  for 
Hospitals  :  Earl  C.  Hanson,  Los  Ange- 
les, Cal.  .4.pp.  filed  June  3,  1918.  For 
reproducing  music. 

1,381,838.  Insulator  Support;  Berry  B. 
Jackson,  Mudlock,  Ky.  App.  filed  March 
30,  1920.  Cross-arm  easily  fastened  on 
pole. 

1,381,852.  Automatic  Car  and  Electric 
Coupling  and  Reversing  Switch  ; 
Charles  H,  Tomlinson,  Mansfield,  Ohio. 
-•Vpp.  filed  June  7,  1916.  Simple  and 
improved. 

1.3S1,S75,  Trolley  Retriever;  (Jeorge  E. 
Harpham,  Los  .\ngeles.  Cal.  App.  filed 
-May  16,  1918. 

1.381.882.  Electrolytic  Apparatus  .\nd 
Process  ;  Matthew  M.  Merritt,  South 
Middleton,  Mass.  App.  filed  Nov.  2,  1917. 
Manufacture  of  sheet  copper. 

1.381.883.  Electrolytic  Process,  Product 
A.ND  .4.PPARATUS ;  Matthew  M.  Merritt, 
South  Middleton,  Mass.  App.  filed  -Aug. 
2,  1918.     Manufacture  of  wire. 

(Issued  June  21,  1921) 

1,3S1,903.  Telephontc  Desk  Set;  Peter  C. 
Burns,  Chicago,  111.  App.  filed  June  16, 
1920.     Improved  rubber  cushion. 

1.381,939.  Storage  Battery;  Arthur  J. 
Baracrce,  Chicago,  HI.  App.  filed  March 
24.  1919.  Supporting  means  for  battery 
plates. 

1,381,968.  Electrical  Measuring  Appa- 
ratus; John  L.  Clarke,  Montreal.  Canada. 
App.  filed  Feb.  10,  1920.  To  determine 
transmission  losses. 

1,381,985.  Electric  Motor;  Alfred  C.  Gil- 
bert, New  Haven.  Conn.  App.  filed  Nov. 
26,  1917.  Small  and  portable  for  homo 
use. 

1,382,012.  Line-Switch  System;  Winfred 
T.  Powell,  Rochester,  N.  Y,  App.  filed 
May  14.  19i:>.     Automatic  telephone. 

1,382,099.  Jump -Spark  Electric  Gas- 
Lighter.;  Alvin  J.  D.  Lenz,  Evanston.  111. 
App.  filed  Oct.  21.  1920. 

1,382,101,  Electrically  Heated  Article 
TO  Avoid  Damage  Through  Overheat- 
ing :  George  H.  Lofts,  Hobart.  Ta.smania, 
.Vustralia.  App.  filed  April  15.  1920.  Pin 
melts  at  high  temperature. 

1,382,129.  Storage  -  Battery  Connector; 
Lytton  J.  Shields,  St.  Paul,  .Minn.  App. 
filed  Aug.  S.  1918.  Connects  cells  to- 
gether. 

1.382.156.  Apparatus  for  Heating  Liquids; 
Luis  G.  Abogado.  Mexico.  Mex.  App. 
filed  May  12.  1919.  Liquid  flows  in  ver\ 
thin   film. 

1.382.157.  Process  of  Heating  Liquids; 
Luis  G.  .\bogado.  Mexico.  Mex.  ,\pp. 
filed  May  12,  1919.  Heats  thin  spiially 
moving  film   of  liquid. 

1.382.158.  AppARATiTS  FOR  Sterilizing 
Liquids  ;  Lui.s  G.  Abogado.  Mexico,  Mi>x. 
App.  filed  June  4,  1919.  By  electric  cur- 
rent. 

1.382.159.  Process  for  Sterilizing  Liquids; 
LuLs  G.  Abogado,  Mexico,  Mex,  -Vpp, 
filed    June    4.    1919,      By   electric  current. 

1,382,177.      Radio  -  Signaling     Apparatus; 

William  Dublllor  and  Philip  Dublller,  New 

York.    .M.    Y.      App.    filed    July    10.    191G. 

For  producing  high-frequency  oscillations. 
1,382,206.  Transmitting  Apparatus;   David 

G.  McCaa,  Lancaster.  Pa.     App.  filed  Jan. 

19,    1920,      Transmitting    high-frequency 

eneigy. 


1.382,234.  Dehydrator  for  Petroleu.m 
Oils  :  Henry  R.  Quinby,  Maricopa,  Cal. 
-App.  filed  Feb.  25,  1920. 

1.382,257.  Vari.\ble-Speed  Constant  Volt- 
-vge  Generator  ;  William  A.  Turbayne, 
•^'fpra  Falls,  N.  Y.  App.  filed  Nov.  6, 
1916.      Inherent  regulation. 

1,382,270.  Storage  B.^ttery  ;  Alvin  Bugbee, 
Trenton,  N.  J.  App.  filed  April  21,  1920. 
Container  of   acid-resisting  material. 

1,382.440.  Yielding  Terminal  Cap  for 
Dry-Battery  Cells;  Adolph  C.  Recker. 
OakviUe.  Conn.  App.  filed  Feb.  28.  1921. 
Prevents  lamp  breakage. 

1,382,483.  Electric  Line-Wire  Insulator; 
John  G.  Decker.  Stroudsburg.  Pa.  .\pp 
fl'ed  May  24.  1918.  Telegraph,  telephone 
and  trolley  wires. 

1.382.494.  Purification  of  Zinc  Solutions  ■ 
Samuel  Field.  London.  England.  .\pp! 
filed  Dec.  17,  1920. 

1,382,510.  Wiring-Conduit  Cap;  Fred^>rick 
I.  Johnson.  Warren.  R.  I.  App.  filed  July 
IS.  1919.  Elbow-shaped  body  with  rota- 
table  coupling. 

1,382,547.  Commutator  Cleaner;  Matthew 
W.  Roberts,  Lumberton,  Miss,  App.  filed 
March  28.  1921.  For  electric  railway  sig- 
naling motors. 

1,382,590.  Submarine  Wireless  System  • 
William  G.  Zeigler.  Chicago.  111.  App.' 
filed  Jan.  3.  1920.  Wireless  transmitted 
through  water. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

PORTLAND.  JIE.— The  Cumberland 
County  Power  Company  has  disposed  of  an 
issue  of  bonds,  the  proceeds  to  be  used 
for  improvement,  etc. 

SEARSBURG.  A'T.— .Announcement  has 
been  made  of  further  details  in  conneetion 
with  the  large  hydro-electric  project  of 
the  New  England  Power  Company.  Wor- 
cester. Mass..  at  Searsburg.  The  plans  pro- 
vide for  the  development  of  an  additional 
40.000  hp.  on  the  Deerfield  River  and  the 
construction  of  a  power  plant  at  Searsburg 
and  also  at  Davis  Bridge,  below  Sears- 
burg. the  latter  to  develop  30,000  hp.  The 
total  cost  of  the  project  is  estimated  at 
.$6,000,000. 

ABINGTON.  M.\S.S. — The  Massachusetts 
Department  of  Public  Utilities  has  ap- 
proved an  increase  of  $56,100  in  the  capital 
stock  of  the  Electric  Light  &  Power  Com- 
pany of  Abington  and  Rockland,  to  meet 
the  cost  of  plant  extensions. 

PROVIDENCE.  R.  L— Bids  have  been 
rejected  by  the  Narragansett  Electric 
Lighting  Companj-  for  a  proposed  new 
power  house  and  machine  and  service 
building,  two  stories,  114  ft,  x  172  ft., 
estimated  to  cost  about  $200,000,  The 
project  will  be  held  in  abeyance,  Jenks  & 
Ballou.   Crosvenor  Building,   are  architects. 

NEW  BRITAIN.  CONN.— The  Hart  & 
Colley  Manufacturing  Company,  manufac- 
turer of  steel  .specialties,  plans  to  build  a 
new  one-stor.v  power  house,  39  ft.  .\  50  ft.. 
on   Corbin  Avenue. 


Middle  Atlantic  States 

ENDICOTT.  N.  Y, — The  Binghamton 
Railway  Company,  we  are  informed,  is  not 
considering  the  construction  of  u  power 
house  at  Endicott  as  reported  in  these 
columns  in  the  June  18  issue.  The  com- 
pany is  about  to  connect  up  the  high-ten- 
sion"  line  in  Pennsylvania  with  its  prcs-.-nt 
Endicott  substation.  It  is  not  In  the  mar- 
ket for  supplies  of  any  kind.  W.  G.  Phelps 
is   receiver. 

GENESEE,  N.  Y.  —  The  Mount  Morris 
Illuminating  Company  is  considering  exten- 
sion to  its  Kvsteni  to  Genesee  to  furnish 
electricity  here. 

NEW  YORK,  N.  Y. — The  New  York  Edi- 
son Company,  it  is  reported,  will  take 
bids  at  once  for  the  foundation  work  for 
Its  proposed  new  two-story  substation.  25 
ft,  X  40   ft.,  to  be  built  at  10-12   Elizabeth 
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street.  Plans  are  beine  Drepared  for  the 
superstructure  and  eauloment  installation. 
William  WhitehiU.  12  Elm  Street,  is  en- 
gineer. 

NIAGARA  FALI^S,  N.  Y. — Negotiations 
are  under  way  between  the  Niagara  Falls 
Gas  &  Electric  Company  and  the  city  of 
Niagara  Falls  for  the  purchase  of  the 
former's  local  power  plant. 

SANBORN.  N.  Y. — The  Cambria  Power 
Company,  recently  incorporated  with  a 
capital  of  $100,000.  proposes  to  establish 
and  operate  a  local  electric  light  plant. 
G.  a.  IVlattern.  Kenmore.  is  interested  in 
the  company. 

NEWARK.  N.  J. — Arrangements  are  be- 
ing made  with  the  Public  Service  Electric 
Company  for  the  installation  of  a  new 
lighting  system  on  various  streets,  to  cost 
about  $7,500.  The  plans  provide  tor  lamps 
of  1.500  cp.  on  Broad  Street  and  1,000-cp. 
lamps  on  Market  Street.  Clinton,  Spring- 
field and  South  Orange  Avenues,  and  600- 
cp.  lamps  to  replace  the  400-cp.  lamps  now 
in  use  in  the  outlying  sections. 

ALL.ENTOWN.  PA. — Resolutions  have 
been  adopted  by  the  City  Council  providing 
for  the  installation  of  additional  lamps  on 
Rye  and  Lewis  Streets  and  other  thorough- 
fares in  the  city. 

CHARLBROI.  PA.  —  Steps  have  been 
taken  by  the  Chamber  of  Commerce  to 
secure  the  installation  of  a  new  ornamental 
lighting  system  in  the  business  district. 

GLEN  ROCK.  PA. — The  Enterprise 
Furniture  Company  is  having  plans  pre- 
pared by  W.  E.  S.  Dyer,  engineer.  Land 
Title  Bldg..  Philadelphia,  for  the  construc- 
tion of  a  power  plant  at  its  works. 

HARMONY  JUNCTION,  PA. — Contracts 
between  the  Harmony  Electric  Company 
and  the  Boroughs  of  Enoch  Valley  and 
Connoquenessing  have  been  approved  by 
the  Public  Service  Commission  to  construct 
and  maintain  a  lighting  system  in  those 
places. 

PHILADELPHIA,  PA. — Plans  are  being 
prepared  by  the  W.  H.  &  B.  A.  Margerison 
&  Company,  Jasper  and  Huntingdon  Streets, 
for  the  construction  of  a  power  house  at 
their  towel  factory. 

FROSTBURG.  MD. — An  ordinance  has 
been  passed  by  the  City  Council  providing 
for  the  installation  of  an  ornamental  lierht- 
ing  system  on  Main  Street  from  Bowery 
to  Water  Street.  The  plans  provide  for 
thirty-two  steel  standards  carrying  two 
lamps  each. 

FARNHURST.  DEL. — Plans  are  being 
prepared  for  the  construction  of  a  one- 
story  power  house  at  the  Delaware  Stat.-' 
Hospital  at  Farnhurst. 

KINGWOOD.  W.  VA. — The  construction 
of  an  electric  power  plant  in  the  vicinity 
of  Kingwood  for  commercial  service  be- 
tween Rowlesburg  and  Cumberland.  Md..  is 
under  consideration.  The  cost  is  estimated 
at  $3,000,000,  Col.  C.  C.  Pierce,  Kingwood, 
is  interested. 

PRINCETON.  W.  VA. — Plans  are  under 
way  by  the  Micajah  Pocahontas  Coal  Com- 
pany. Princeton,  recently  organized  with  ;. 
capital  of  $300,000.  for  the  establishment 
of  a  plant  including  a  power  house, 
equipped  with  rotary  converter,  at  its 
properties  at  Micajah.  Coal  cleaning  and 
screening  equipment,  etc..  will  also  be  re- 
quired.    L.  R.  Taylor   is  president. 

PORTSMOUTH.  VA. — The  City  Council 
has  requested  the  City  Manager  to  submit 
an  early  report  on  the  advisability  of  es- 
tablishing a  municipal  lighting  plant  in 
Portsmouth. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  Chief  Signal 
Officer  of  the  army.  Washington.  D.  C. 
until  July  IG,  circular  PR  e930-20CP,  for 
7,000    porcelain    insulators. 

W.\SHINGTON.  D.  C. — The  Bureau  of 
Yards  and  Docks.  Navy  Department. 
Washington.  D.  C.  plans  to  make  improve- 
ments to  the  power  plant  at  lona  Island 
Applications  accompanied  by  a  deposit  of 
$10  may  now  be  filed  for  plans  and  speci- 
fications (4215).  and  necessary  data  for 
bidding  will  be  forwarded  in  the  near 
future.  All  communications  should  be  ad- 
dressed to  the  Chief  of  the  Bureau  of 
Yards  and  Docks. 


TRAVERSE  CITY.  MICH.— Bids  wll  be 
received  by  O.  C.  Moftatt,  city  clerk,  until 
Julv  13.  for  furnishing  certain  material 
and'  labor  for  the  construction  of  a  hydro- 
electric plant  about  13  miles  from  Traverse 
City.  The  plans  include  a  dam  1.600  ft. 
long.  Plans  and  epeciftcations  can  be  ob- 
tained from  the  Fargo  Engineering  Com- 
pany.  Jackson,   upon   a  deposit  of   $10. 

WAYLAND.  MICH. — An  option  has  been 
secured  on  the  local  electric  lieht  plant  by 
Clarence  L.  Miller  and  Walter  F.  Wolfe 
of  Otsego.  It  is  planned  to  purchase 
power  from  the  Consumers'  Power  Com- 
pany at  Monteith  Junction  for  distribution 
in  Wayland.  Martin.  Hopkins  and  adjacent 
vicinity.  Bids  are  being  asked  on  line 
material. 

CLEVEL.A^ND.  OHIO  —  The  Cleveland 
Electric  Illuminating  Company  is  having 
plans  prepared  for  the  construction  of  a 
one-storv  power  substation  on  Cedar  and 
Lee  Roads,  to  cost  about  $40,000.  A. 
Gallagher,  Illuminating  Building,  is  archi- 
tect. 

HICKMAN,  KY.  —  Henry  Ford,  Detroit, 
Mich.,  it  is  reported,  is  considering  the  con- 
struction of  a  dam  on  the  Mississippi  River 
between  Dorena  and  Hickman  for  hydro- 
electric  development. 

BREWERSVILLB.  IND. — ^The  Hoosier 
Electric  Light,  Heat  &  Power  Company, 
recently  incorporated  with  a  capital  of 
$20,000,  it  is  reported,  plans  to  harness 
streams  in  Jennings  County  for  hydro-elec- 
tric development  to  supply  neighboring 
towns  includng  Westport  and  North 
Vernon. 

LiAFAYETTE,  IND. — .Plans  are  being 
prepared  for  the  construction  of  a  new 
power  plant  and  one-story  automobile  serv- 
ice and  repair  works  at  St.  Elizabeth's 
Hospital.  Fourteenth  and  Hartford  Streets. 
D.  X.  Murphy,  Louisville  Trust  Building, 
Louisville,  Ky.,   is  architect. 

MAXWELL,  IND. — The  local  substation 
of  the  Union  Traction  Company  was  re- 
cently damaged  by  fire. 

DIXON.  ILL. — The  Northern  Illinois 
Utilities  Company  plans  to  erect  a  trans- 
mission line  to  serve  the  rural  territory 
southeast  of  Franklin  Grove  near  Dixon. 

EAST,  ST.  LOUIS,  ILL.. — ^A  movement  has 

been  started  for  the  installation  of  street 
lamps  in  CoUinsville  Avenue  between  Broad- 
way and  Illinois  Avenue.  The  plans  pro- 
vide for  fifty-four  posts,  to  cost  about 
$11,000. 

WILLMAR,  MINN. — Improvements  are 
contemplated  to  tlie  municipal  electric  light 
and  power  plant  to  cost  about  $45,000. 

REMSEN,  IOWA. — Bonds  to  the  amount 
of  $60,000  have  been  voted  for  the  con- 
struction of  a  municipal  light  and  power 
plant. 

COLUMBIA,  MO. — Plans  are  being  pre- 
pared by  Prof.  G.  D.  Newton  of  the  School 
of  Engineering,  University  of  Missouri,  for 
the  construction  of  a  power  house  and 
heating  plant   at  the   university. 

LINN  Creek,  mo. — ^The  construction 
of  a  power  plant  and  dam  on  the  Niangua 
River  is  under  consideration.  J.  B.  Quigley, 
Lebanon,    is   interested. 

ST.  LOUIS.  MO. — The  Missouri  Gas  & 
Electric  Company.  St.  Louis,  has  applied 
to  the  State  Public  Service  Commission  i'or 
permission  to  erect  an  electric  transmission 
line  between  Liberty  and  Lexington,  pass- 
ing through  Missouri  City,  Orrick,  Camden, 
Richmond  and  Henriette. 

QUENEMO.  KAN. — Arrangements  are 
being  made  by  the  city  officials  of  Quenemo 
to  erect  an  electric  transmission  line  to 
connect  with  the  plant  at  Ottawa  to  secure 
energy  for  the  municipal  electric  system,  to 
cost  about  $10,000.  Electricity  for  operat- 
ing the  local  system  was  formerly  ob- 
tained from  the  Lyndon  plant,  which  was 
recently  destroyed  by  fire.  Lyndon  will  be 
served  from  Osaee  City. 


extend  the  line  from  the  latter  town  to 
Dunn,  rebuilding  a  portion  of  the  local 
lines.  The  purchase  of  the  line  and  im- 
provements in  connection  with  same  are 
estimated   to   cost  about   $100,000. 

OTEEN.  N.  C. — Bids  will  be  received  at 
the  office  of  the  .supervising  architect. 
Treasury  Department,  Washington.  D.  C, 
until  July  20.  for  the  installation  of  a  fire- 
alarm  system  in  the  public  health  service 
hospital  at  Oteen. 

JEFFERSON'VILLE.  GA.— The  local 
electric  light  station  was  recently  destroyed 
by  fire,  leaving  the  town  without  electric 
service.  Work  will  beein  in  rebuilding  the 
plant  as  soon  as  possible. 

ROCK  MART.  GA. — At  an  election  to  be 
held  July  12  the  proposal  to  issue  $15,000 
in  electric  light  and  power  bonds  will  be 
submitted    to   the   voters. 

BRONSON.  FLA. — ^The  Bronson  Manu- 
facturing Company  Is  considering  increas- 
ing its  capital  from  $15,000  to  $25,000.  the 
proceeds  to  be  used  for  the  installation  of 
an  electric  light,  ice  and  cold-storage  plant 
for  Bronson.     B.   B.  Stokes   is  secretary. 

GREEN  COVE  SPRINGS.  FLA.— The 
question  of  submitting  to  the  voters  a  pro- 
posal to  issue  $150,000  in  bonds  for  im- 
,  provements  and  additions  to  the  electric 
light  and  power  plant,  etc.,  is  under  con- 
sideration. 

RUSSELLVILLE,  ARK.— Plans  are  under 
consideration  for  the  installation  of  a  light- 
ing system  on  Oak.  Main  and  River  Streets 
from  the  railroad  to  David  Street,  and  on 
Main  Street  from  Oak  Street  to  Mary  Street. 
Electrical  energy  will  be  furnished  by  the 
Arkansas   Light  &  Power  Company. 

KERRVILLE,  TEX — Plans  are  under 
consideration  for  the  construction  of  a  re- 
frigerating and  ice-making  plant  at  the 
proposed  new  sanitarium  at  Kerrville  to 
be  erected  by  the  American  Legion  Me- 
morial. Austin.  The  plans  provide  for  the 
construction  of  a  power  plant.  The  cost 
is  estimated  at  about  $1,200,000.  Phelos 
&  Dawes.  715  Gunter  Buildine.  San  An- 
tonio, are  architects. 

MOULTON.  TEX.— F.  W.  Wise.  Victoria, 
is  considering  the  establislunent  of  an 
electric  liglit  and   ice   plant   i".   Moulton. 


Pacific  and  Mountain  States 

RIVERSIDE,  C.\L.— The  installation  of 
ornamental  lamps  on  several  streets  and 
in  Fairmount  Park  is   under  consideration. 

DUCHESNE.  UTAH. — A  preliminary 
permit  has  been  issued  to  the  Great  Basin 
Power  Company.  Salt  Lake  City,  for  a 
4.000-hp.  hydro-electric  development  on  the 
West  and  North  Forks  of  the  Duchesne 
River.  The  plans  provide  for  the  con- 
struction of  a  storaee  da.n  on  the  North 
Fork  and  diversion  dams  on  the  West  Fork 
and  on  W^olf  Creek,  pipe  lines  to  run  from 
the  reservoir  and  tlie  two  diversion  dams 
to  a  common  forebay  from  whi?h  a  pen- 
stock to  the  power  house  will  be  built,  and 
conduits  totaling  70.000  ft.  in  length.  The 
company  also  proposes  the  erection  of  four 
transmission  lines,  one  to  Salt  Lake  City 
and  the  others  serving  communities  within 
a  radius  of  60  miles  from  the  Dower  site. 

GUERNSEY.  WYO. — The  next  project 
to  be  undertaken  bv  the  United  Stated 
Reclamation  Service  in  this  section  of  the 
country  will  be  the  Guernsey  dam.  The 
proposed  ilam  will  supply  water  for  irri- 
gation purposes,  covering  an  area  that  has 
not  yet  been  covered,  and  in  addition  will 
supply  power  to  generate  electricity  to  b^ 
distributed  throughout  the  entire  North 
Platte  Valley,  and  also  to  the  iron  mines 
of  Sunrise.  Wyo.,  and  to  large  coal  and 
oil  fields. 


North  Central  States 

LANSING,  MICH.— D.  C.  Milburn,  effi- 
ciency engineer  for  the  State  Administra- 
tive Board,  has  submitted  report  recom- 
mending improvements  to  the  power  and 
heating  plants  at  the  State  institutions. 


Southern  States 

CHAPEL  HILL.  N.  C— Extensions  to 
the  lighting,  water  and  sewerage  systems 
at  the  University  of  North  Carolina,  to 
cost  about  $100,000.  are  under  considera- 
tion. T.  C.  Atwood.  Chapel  Hill.  Is  en- 
gineer. 

DUNN.  N.  C. — An  agreement  has  been 
reached  whereby  the  Carolina  Power  & 
l.inlit  I'uinpany  will  purchase  and  oper- 
ate the  municipal  light  and  power  plant. 
subject  to  the  approval  of  the  voters.  The 
company  also  proposes  to  purchase  the 
transmission  line  between  Selma  and  Ben- 
son,   owned    by    the    town    of    Benson,    and 


Canada 

PEACE  RIVER,  .VLTA. — The  construc- 
tion of  a  municipal  electric  lighting  plant 
and  system  is  under  consideration. 

ERIE  BE.\CH.  ONT. — The  Hydro-Elec- 
tric Power  Commission  of  Ontario  has  pre. 
pared  estimate  of  cost  of  the  installation 
of  hydro-electric  service  at  Erie  Beach. 

LONDON.  OXT.— Bids  addressed  to  the 
chairman  and  members  of  No.  2  committee 
will  be  received  at  the  office  of  the  city 
clerk  until  July  21  for  the  installation  of 
four  sewage  pumps  and  complete  electrical 
equipment.  Specification  and  form  of  bid 
may  be  obtained  at  the  office  of  H.  A. 
Brazier,  city  engineer. 

SARNIA.  ONT. — Extension  of  the  Sarnia 
Hydro-Electric  System  in  the  beach  dis- 
trict is  under  consideration. 
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The  New  World  Needs  Something 
New  in  Personal  Attitude 


TIMP:S  have  changed  of  late  in 
the  electrical  business  A  very 
big  change  has  taken  place  about 
us.  As  big  a  change  must  come  within  us. 
During  the  war-born  period  we  had  a 
hungry  market — more  demand  for  goods 
than  goods  to  fill  demand.  Sellers  were 
very  "choosy,"  and  buyers  took  what  they 
could  when  they  could  get  it.  Moreover, 
central-station  companies  were  oversold 
in  power  to  war-stimulated  industries. 
They  were  not  looking  for  more  business. 
They  were  dodging  it.  Every  kind  of  a 
salesman  became  more  and  more  of  an 
order  taker  and  less  of  a  developer  of 
business.  Many  central-station  com- 
panies practically  disbanded  their  sales 
departments.  Then  the  pendulum 
swung. 

The  result  is  a  new  combination  of 
conditions,  demanding  a  new  attitude 
and  different  treatment.  Orders  must  be 
sought.  Opportunities  must  be  devel- 
oped. Customers  must  be  won  and  held 
by  service.  Business  must  be  built  up 
again  before  times  can  be  normal,  and 
business  men  must  do  the  building.  There 
is  no  use  in  waiting  for  the  world  to  set- 
tle down.  It  is  each  man  himself  who 
must  restore  his  business  by  his  own  good 
work  and  thinking.  And.  in  the  main, 
just  as  he  meets  this  test  will  he  come 
into  more  prosperity. 


As  to  the  central  station — read  the 
figures.  The  total  maximum  load  in 
1920  was  12,870,000  kw.  It  is  estimated 
that  on  January  1,  1922,  this  load  will 
have  increased  to  13,500,000  kw.  With 
the  added  installations  that  the  year  will 
bring,  the  total  generator  capacity  at  that 
time  \\\\\  take  care  of  a  total  load  of 
14,100,000  kw.,  or  600,000  kw.  more  than 
the  expected  burden.  That  power  plus 
the  large  idle  capacity  that  idle  factories 
have  made  available  —  less  adequate 
reserve — must  now  be  sold.  And  Samuel 
Insull  says,  "Get  busy  with  your  business- 
getting  departments." 

So  there  is  plenty  of  material  to 
sell,  plenty  of  appliances,  plenty  of 
power,  and  there  is  plenty  of  need  for 
sales.  It  is  a  different  world  we  have 
today  to  work  in.  Business  has  simply 
turned  around  in  its  mental  attitude  be- 
cause conditions  have  reversed.  The  prob- 
lem for  the  individual  is  how  to  conform, 
how  to  line  up  his  habits  both  of  thinking 
and  of  working,  how  to  pull  with  the 
times  and  not  against  them,  how  to  rec- 
ognize the  actual  situation  as  it  is  and 
progressively  adapt  himself  to  it. 

Surely  the  first  thing  is  really  to  knoiv 
the  times  as  they  unfold.  Therefore, 
watch  and  understand  the  changes  as 
they  come.  Study  the  broader  trend  of 
our  industry's  affairs  by  reading  more 
broadly  and  more  thoughtfully  in  the 
Electrical  World. 


Henry  Hobart  Porter 

An  engineer  and  executive  of  broad  experience  and    high    professional    and    business    standing 

ivho  has  an  exceptional  record  of  achievement  in  planning  and  directing 

the  activities  of  many  important  organizations 


TO  KEEP  a  public  service  company 
strong  and  healthy  is  no  sinecure, 
but  much  greater  is  the  task  of 
one  who  takes  weak,  ill-managed  and 
generally  run-down  properties  and  makes 
o(  them  profitable  and  well-managed 
servants  of  the  public.  Although  an  en- 
gineer by  education  and  profession  H. 
Hobart  Porter  is  essentially  an  execu- 
tive and  organizer.  Such  a  combination 
of  attributes  has  enabled  him  to  take 
public  utilities  in  a  state  of  disorganiza- 
tion and  disintegi'ation  often  regarded 
by  the  financial  world  as  almost  hope- 
less and.  by  hard  work  and  quick  think- 
ing and  through  efficient  reorganization, 
put  life  and  vigor  into  them  and  place 
them  on  a  sound  operating  basis.  The 
engineer  in  the  man  has  observed  the 
mechanical  and  physical  deficiencies  and 
prescribed  the  remedies.  The  intuition 
of  the  natural  executive  has  seen  the 
weaknesses  in  the  corporate  strvicture 
and  known  almost  instinctively  the 
proper  reorganization  measure  to  apply. 


From  such  work  the  public  utility  in- 
dustry has  benefited  not  only  by  the 
immediate  lesson  of  each  case  but  also 
because  every  important  utility  that  has 
been  kept  oft  the  rocks  of  financial  dis- 
aster Tias  helped  to  strengthen  public 
confidence  in  this  industry. 

A  notable  example  of  Mr.  Porter's 
achievements  in  this  direction  was  the 
reorganization  of  the  American  Water 
Works  &  Guarantee  Company  of  Pitts . 
burgh,  now  the  American  Water  Works 
&  Electric  Company  of  New  York.  He 
is  at  present  engaged  in  a  similar  work 
as  vice-president  and  general  manager 
of  the  Brooklyn    <X.  T.)    City   Railroad. 

Mr.  Porter  was  born  in  Xew  York 
City.  March  12.  1S65.  and  was  gradu- 
ated In  1SS6  from  the  School  of  Mines 
of  Columbia  University.  The  following 
year  he  spent  at  Columbia  as  a  fellow  in 
geolog}-.  He  then  engaged  in  mining  in 
Mexico  and  later  in  Arizona,  where  he 
operated  some  mining  properties  con- 
trolled by  the  late  George  WesUnghouse. 


who  In  1891  brought  him  to  East  Pitts- 
burgh to  work  for  the  Westinghouse 
Electric  &  Manufacturing  Company 
Later  he  went  to  Xew  York  for  this 
organization,  becoming  assistant  to  the 
vice-president  and  general  manager.  In 
1906  he  resigned  to  form  with  E.  X. 
Sanderson  what  is  now  the  well-known 
engineering  firm  of  Sanderson  &  Port-'r. 
which  at  the  start  devoted  its  energies 
largely  to  engineering  and  construction 
work,  later  branched  out  as  manager 
and  owner  of  public  utilities  and  is  now 
active  in  the  operation  of  approximately 
a  hundred  public  service  companies. 
He  IS  now  taking  a  prominent  part  in 
the  proposed  reorganization  of  the 
transit  systems  of  Greater  Xew  York. 

Mr.  Porter  has  always  taken  an  active 
interest  in  engineerin.e  association  work. 
He  Is  a  member  of  the  four  large 
national  engineering  societies,  of  the  En- 
gineering Foundation  and  of  the  execu- 
tive committee  of  the  engineering  divi- 
sion of  the  National  Research   Council. 
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Death  of 

Prof.  Francis  B.  Crocker 

IN  THE  DEATH  of  Prof.  Francis  Bacon  Crocker  the 
industry  loses  a  pioneer  who  contributed  greatly  to 
its  upbuilding  professionally  as  well  as  commercially. 
Long  before  many  of  the  present  electrical  manufactur- 
ing companies  were  known,  Crocker  with  C.  G.  Cui'tis 
formed  the  C.  &  C.  Electric  Company,  and  in  1888,  with 
Schuyler  Skaats  Wheeler,  he  founded  the  Crocker- 
Wheeler  Company.  In  those  days,  also,  electrical  engi- 
neering as  a  profession  was  becoming  recognized,  al- 
though very  few  universities  gave  place  to  electrical 
engineering  courses  in  their  curricula.  Among  those 
giving  instruction  in  electrical  engineering  was  Colum- 
bia University,  and  after  serving  in  the  department 
Crocker  was  appointed  professor  in  1893.  It  was,  there- 
fore, Crocker's  privilege  and  good  fortune  to  help  build 
and  guide  the  fast-growing  electrical  industry.  He  de- 
voted many  active  years  to  standardization  and  fire 
protection  work,  out  of  which  grew  the  standardiza- 
tion rules  of  the  American  Institute  of  Electrical  Engi- 
neering and  the  National  Electrical  Code.  Being  free 
from  family  ties  ( Professor  Crocker  was  a  bachelor) 
he  gave  liberally  of  his  time  in  the  service  of  his  profes- 
sion, and  the  Institute,  the  Power  Club  and  other  elec- 
trical associations  chose  him  as  president.  Prof. 
Crocker  was  therefore  not  without  honor  in  his  own 
country  and  certainly  no  greater  tribute  could  be  shown 
to  any  man,  and  few  were  more  deserving  of  it. 


Some  Desiderata  in  Superpower 
Transmission 

THE  admirable  and  daring  superpower  scheme  being 
plann-d  for  the  North  Atlantic  States  is  gradually 
taking  shape.  In  reporting  and  planning  so  colossal 
an  undertaking,  however,  there  is  a  greater  responsibil- 
ity for  certainty  and  permanence  of  results  than  usually 
rests  upon  an  electric  supply  system.  If  the  great  plan 
is  carried  out,  there  will  be  reliance  on  electric  power 
to  an  extent  hitherto  unknown,  and  the  fortunes  of 
manufacturing  interests  within  the  districts  served  will 
rest  upon  the  successful  continuity  of  their  power 
supply.  Few  people  realize  to  what  an  extraordinary 
extent  the  gi-cat  interests  of  the  country  have,  through 
the  manner  of  their  growth,  become  absolutely  depen- 
dent on  transportation  of  something  or  everything,  and 
how  easily  a  little  disorganization  of  this  transportation 
can  produce  results  of  the  greatest  import.  The  old 
political  economy,  based  on  the  idea  of  free  competition 
in  somewhat  self-supporting  communities,  has  long 
since  gone  by  the  board.  Now  a  superpower  system 
simply  puts  transportation  of  very  vital  necessity  into 
another  form.  What  men  do  and  what  men  produce 
depend  then  upon  electric  wires  rather  than  railway 
tracks.     If  one  were  to  stop  to  think  what  absolute 


cessation  of  electric  power  supply  would  mean  to  New 
York  City,  he  would  stand  appalled.  It  therefore  will 
become  necessary  to  plan  the  great  system  not  only 
for  continuous  efficiency  but  in  such  wise  that  no 
reasonably  supposable  series  of  accidental  or  malicious 
injuries  could  put  it  out  of  service  for  any  considerable 
period.  It  is  a  case  that  calls  for  the  most  thoroughly 
worked-out  network  that  ingenuity  can  devise,  so 
planned  that  no  important  point  can  be  accidentally 
isolated.  Much  more  than  a  trunk  line  is  necessary — 
it  must  be  a  trunk  network. 


The  Homer 

Inductive  Interference  Case 

THE  relative  rights  of  telephone  and  electric  lighting 
companies  in  the  use  of  the  public  highways  has 
been  the  subject  of  needless  bickering  and  strife  and 
of  not  a  little  litigation.  Fortunately,  the  National  Elec- 
tric Light  Association  and  the  American  Telephone  & 
Telegraph  Company  have  taken  the  question  in  hand  as 
a  matter  of  public  policy,  and  befoi-e  long  an  amicable 
settlement  of  all  inductive  interference  troubles  may  be 
hoped  for.  An  interesting  case,  that  of  the  Homer 
Electric  Light  &  Power  Company,  has  been  decided  by 
the  Illinois  Public  Utilities  Commission.  The  decision 
contains  important  findings  affecting  the  use  of  the 
highways  which  will  give  aid  and  comfort  to  all  elec- 
tric public  utility  managers.  It  is  evident  that  neither 
the  courts  nor  the  commissions  will  stand  for  any  dog- 
in-the-manger  attitude  on  the  part  of  any  utility,  and 
while  it  may  gladden  the  hearts  of  lawyers  to  pile  up 
precedents,  as  a  practical  matter  no  utility  should 
unnecessarily  cumber  the  records  of  the  courts  or  the 
commissions  with  such  cases.  The  cost  of  all  public 
utility  litigation  must  be  borne  eventually  by  the  con- 
sumer, and  it  is  therefore  to  his  interest  that  all  differ- 
ences be  adjudicated  honestly  and  expeditiously.  The 
man  in  the  street  is  not  concerned  with  the  technical 
issues  involved,  and  as  a  plain  business  proposition  he 
has  little  patience  with  the  legal  aspects  of  such  cases. 
To  his  thinking  it  is  a  poor  industry  that  cannot  settle 
its  disputes  in  private. 


Appliances  and  the 
Diversity  Factor 

EVERY  manager  of  an  electric  light  and  power  com- 
pany who  looks  ahead  beyond  the  prospects  for  this 
year's  dividends  must  have  had  forced  upon  his  atten- 
tion the  importance  of  building  appliance  load  for  the 
future.  Motor  and  industrial  load  of  various  sorts  is 
always  an  important  element  in  the  growth  of  output, 
but  it  brings  with  it  serious  responsibility  in  the  way 
of  station  e(iuipment  and  distribution  network.  At  the 
present  moment  the  most  vital  problem  in  the  economics 
of  central-station  operation  is  the  full  utilization  of  the 
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plant  and  of  the  copper  which  has  been  paid  for  and  laid 
down.  To  this  end  dome.stic  appliances,  if  properly 
handled,  may  become  of  very  great  importance.  Motors 
and  industrial  equipment  generally  come  on  at  a  fairly 
definite  time,  lapping  the  main  lighting  load  with  some- 
what disastrous  results  in  the  late  afternoon,  and  then 
going  off  not  to  reappear  until  the  next  morning.  The 
load  of  minor  household  appliances,  however,  presents 
a  diversity  factor  of  rather  astonishing  value.  People 
do  not  use  vacuum  cleaners  vigorously  in  the  hour 
before  dinner,  nor  is  the  heating  pad  or  the  coffee  pot 
likely  to  go  on  the  line  at  this  undesirable  period. 

Taking  the  list  of  household  appliances  from  start  to 
finish,  it  offers  exceptional  advantages  in  the  way  of 
keeping  off  the  peak.  Moreover,  the  u.se  of  cooking 
appliances  in  particular  is  likely  to  fall  after  the  main 
peak,  affecting  it  only  in  a  slight  degree  except  by 
increasing  the  period  of  fairly  heavy  load.  In  general, 
therefore,  there  results  from  the  domestic  appliance 
load  not  only  a  call  for  energy  off  the  usual  peak,  but 
also,  owing  to  the  various  habits  of  customers,  an 
advantage  in  diversity  factor  which  can  hardly  be  over- 
estimated. Even  in  the  same  community  and  among 
persons  living  under  approximately  similar  conditions 
the  diversity  factor  will  usually  be  found  advantageous. 
For  instance,  a  hundred  families  living  in  adjacent 
apartment  houses  will  prove  to  be  very  far  from  having 
the  same  dinner  hour,  so  that,  instead  of  the  combined 
load  of  all  their  cooking  appliances  falling  on  the  system 
together  and  at  a  time  when  it  is  already  heavily  loaded, 
the  aggregate  amount  is  quite  certain  to  be  scattered 
over  two  or  three  hours,  beginning  at  the  point  where 
the  general  load  has  already  started  to  decline.  If 
properly  handled,  the  appliance  load  will  come  pretty 
near  to  adding  itself  to  the  domestic  lighting  load  with- 
out material  increase  of  the  maximum,  and  without 
demanding  either  more  copper  or  more  transformer 
capacity. 


Relation  of  Boiler  Ratings 
to  Performance 

THE  co-ordination  of  boiler  capacity  with  peak  re- 
quirements on  the  one  hand  and  furnace  and  stoker 
design  on  the  other  presents  today  some  questions  diffi- 
cult of  solution.  The  old  system  of  rating  boilers  is, 
of  course,  now  an  international  joke,  but  it  still  gives 
a  starting  point  from  which  to  reckon.  The  relation 
of  boiler  rating  to  performance  of  the  furnace  may 
therefore  prove  of  interest,  and  it  can  be  studied  in 
detail  elsewhere  in  this  issue. 

With  steady  loads  steam  at  minimum  cost  can  prob- 
ably be  obtained  with  only  a  moderate  output  above  the 
regular  rating.  The  more  the  load  varies  and  the 
longer  the  peak,  the  better  it  pays  to  make  preparations 
for  operations  at  big  overloads.  At  these  loads  the 
boiler  efficiency  may  drop  5  or  10  per  cent,  but  the 
requirements  can  be  met  without  cutting  in  other  boil- 
ers which  are  kept  banked  or  otherwise  ready  for 
prompt  service. 

The  point  of  maximum  combined  efficiency  of  boiler 
and  furnace  can  be  widely  varied  by  changing  the  pro- 
portion of  the  grate  area  to  the  heating  surface.  At 
low  ratings  extra-large  heating  surface  raises  the  effi- 
ciency, while  with  an  exaggerated  furnace  high  rat- 
ings are  helpful.  Of  course,  the  grate  area  is  widely 
influenced  by  the  character  of  the  fuel,  so  that  for 
steadily  eflicient  operation  uniform  fuel  becomes  almost 
a  necessity. 


The  forcing  of  boilers,  of  course,  increases  the  main- 
tenance cost  on  settings  and  stokers,  particularly  if 
these  were  not  originally  designed  for  high  output.  The 
whole  story  is  that  not  only  the  boiler  but  its  setting 
and  the  stokers  must,  in  order  to  secure  maximum 
economy,  be  arranged  with  overload  requirements  very 
clearly  in  view.  Foresight  in  this  respect  will  always 
pay.  

Surge  Protection  on 
Lines  and  Cables 

RADICAL  improvements  in  line  and  cable  protective 
.  devices  have  been  somewhat  rare  of  late.  In  the 
case  of  long  lines  disturbances  are  now  reasonably  well 
handled  by  the  aluminum  arrester,  improved  circuit 
breakers  and  the  well-known  auxiliaries.  Conditions 
are  far  from  satisfactory,  however,  in  the  mixed  cable 
and  moderate-voltage  overhead  systems  of  large  centers. 
Cable  breakdowns  and  losses  of  transformers  and  even 
of  machines  in  these  systems  are  still  of  frequent  occur- 
rence. It  is  in  these  cases  that  the  lag  of  protection 
behind  expansion  is  most  noticeable. 

The  disturbances  in  large  alternating-current  dis- 
tributing systems  usually  arise  from  the  mixed  charac- 
ter of  the  lines  and  equipment.  The  combination  of 
cables,  overhead  lines  and  station  machinery  results  in 
points  of  sharp  change  of  the  circuit  constants,  induc- 
tance and  capacity.  Load  changes  invariably  cause  some 
cscillation  of  stored  energy,  and  the  trouble  begins  when 
these  oscillations  or  surges  are  asked  to  ride  smoothly 
over  these  humps  or  sinks  in  the  electric  highway. 

Recently  renewed  attention  has  been  given  to  two  old 
protective  devices  with  the  aim  to  adppt  them  more 
exactly  to  various  circuit  conditions.  It  is  now  proposed 
to  shunt  a  protective  reactance  with  a  relatively  high 
resistance,  it  being  claimed  that  this  will  relieve  the  top- 
most strain  caused  by  an  abnormally  steep  wave,  absorb 
some  of  the  energy,  and  so  save  the  coil  and  the 
apparatus  beyond  it.  Although  there  is  some  difference 
of  opinion  as  to  the  accuracy  of  this  reasoning,  there 
seems  to  be  none  that  a  shunted  capaci<rr  to  ground  at  the 
ends  of  cables  or  lines  tends  to  relieve  a  voltage  rise  in 
much  the  same  way,  and  this  device  with  series  resist- 
ance added  is  now  receiving  attention. 

An  account  is  given  in  the  June  number  of  the 
Journal  of  the  Engineering  Institute  of  Canada  of  the 
installation  of  a  number  of  these  so-called  absorbers  in 
a  large  system.  The  operating  data  over  a  period  of 
years  show  a  marked  decrease  in  the  number  of  dis- 
turbances which  have  occurred  since  the  installation  of 
the  absorbers. 

The  theoretical  deduction  of  the  phenomena  occurring 
when  an  electric  wave  passes  over  a  uniform  line  and 
strikes  another  uniform  line  with  different  circuit  con- 
stants is  well  known.  It  is  a  simple  matter  to  extend 
this  treatment  to  the  case  of  a  .shunted  condenser  at 
the  point  cf  change,  and  it  is  almost  obvious  without 
resort  to  the  mathematics  'hat  such  a  shunted  circuit 
tends  to  ease  up  the  steep  fronts  of  both  the  transmitted 
and  reflected  waves.  The.'^e  theoretical  deductions  are, 
of  course,  of  the  first  importance,  but  it  must  be 
remembered  that  they  are  only  a  first  and  very  short 
step  toward  the  solution  of  the  great  problem  of  dis- 
turbances in  mixed  networks  of  large  distributing 
systems.  In  these  ca.ses  the  conditions  are  so  complex 
as  to  make  it  virtually  impossible  to  predict  either  the 
character  of  the  initial  disturbance  or  the  resultant  way 
in  which  it  will  spread  through  the  various  points  of 
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discontinuity  in  the  network.  Obviously,  since  these 
large  systems  are  always  the  results  of  growth,  the 
distribution  of  circuit  constants  is  in  large  measure 
beyond  control.  It  appears,  therefore,  that  the  present 
needs  of  the  situation  can  probably  be  met  to  best 
advantage  by  a  further  multiplication  of  protective 
devices  either  of  the  type  mentioned  or  an  improvement 
thereon. 


The  Economic  Importance 
of  \'aried  Load 

THE  usefulness  of  building  up  a  varied  load  even 
in  a  station  of  comparatively  modest  output  is 
emphasized  in  this  issue  by  E.  S.  Hamblen.  He  shows  a 
power  load  increasing  in  five  years  from  about  2,000,- 
OvO  kw.-hr.  to  nearly  8,000,000  kw.-hr.,  and  the  com- 
mercial lighting  load  increasing  almost  in  the  same 
ratio  but  never  reaching  a  point  in  the  least  comparable 
with  the  power  output.  The  Franklin  (Mass.)  plant 
of  which  he  is  writing  is  clearly  in  the  power  business 
to  a  very  large  proportion  of  its  total  load,  and  in  spite 
of  loss  of  motor  customers  owing  to  trade  conditions, 
it  has  been  able  to  keep  up  its  power  business  with 
unusual  success,  because — and  here  is  the  point  of  the 
whole  matter — it  has  systematically  endeavored  to 
obtain  as  varied  a  load  as  local  conditions  permitted. 
For  instance,  it  has  been  able  by  steady  effort  to  acquire 
a  considerable  amount  of  business  in  ranges  and  refrig- 
eration, besides  which  it  operates  a  municipal  pumping 
plant.  Items  of  this  kind  mean  a  large  and  steady  load 
especially  free  from  fluctuations  due  to  temporary 
business  depression.  Appliances  have  been  vigorously 
pushed,  and  a  deliberate  drive  has  been  made  for  off- 
peak  load  by  offering  special  power  rates  between  11 
p.m.  and  6:30  a.m.  The  resulting  growth  of  business 
has  been  extremely  gratifying,  and  in  particular  the 
stabilizing  of  income  is  noteworthy.  Electrical  supply 
stations  need  diversity  just  as  much  as  does  the  farming 
community,  although  the  principle  is  too  often  neglected 
bv  both  classes. 


Power  Possibilities 
in  Montana 

THOSE  of  our  readers  who  are  following  hydro- 
electric development  closely  will  find  very  much  of 
interest  in  E.  W.  Kramer's  consideration  of  the  poten- 
tial power  situation  in  Montana.  As  has  more  than 
once  been  shown,  Montana  is  rich  in  water  powers,  but 
the  present  article  reports  even  more  wealth  than  would 
be  anticipated. 

The  question  of  utilizing  these  great  powers  is  chieflj 
one  of  demand,  for  none  of  the  proposed  developments 
presents  formidable  difficulties  from  the  hydraulic 
standpoint  with  our  present  view  of  what  diflficulties 
mean.  In  only  a  few  instances  would  e.xceptionally 
high  dams  have  to  be  built.  Montana  is  certainly  a 
state  of  magnificent  possibilities  in  the  development 
of  power.  At  present  this  power  awaits  an  active  mar- 
ket, for  there  is  little  steam  in  the  state  to  replace. 
Here  it  would  seem  is  a  vast  power  supply  for  railway 
electrifi'-ation  when  it  shall  be  judged  wise  to  attempt 
its  extension.  Some  of  the  transmission  lines  would 
have  to  be  long,  but  the  West  does  not  fear  this,  and 
the  power  is  undeniably  there. 

Clark's  Fork  of  the  Columbia  is  by  all  odds  the  most 
important  stream  for  potential  power  b€cau.s€  it  has  a 
watershed    exceptionally    well    timVjered    and    provided 


with  lakes,  glaciers  and  perpetual  snow  in  the  high 
mountains  to  steady  its  flow.  The  untouched  possi- 
bilities on  this  river  aggregate  more  than  500,000  hp., 
.more  than  200,000  hp.  being  at  a  single  site  using  Flat- 
head Lake  for  storage.  There  is  here  187  square  miles 
of  water  area,  and  a  30-ft.  dam  would  come  near  to 
equalizing  the  flow  in  the  stream  through  any  ordinary 
season.  The  available  head  is  moderate,  according  to 
Western  notions,  but  quite  sufficient  for  economical 
development— about  240  ft.  The  other  Clark's  Fork 
sites  are  also  of  moderate  head,  as  are  in  fact  the 
majority  of  the  Missouri  powers,  but  they  foot  up  to 
the  total  of  more  than  530,000  hp. 


Will  Mutual  Companies 
Be  Successful? 

THE  rural-service  plan  for  utilizing  the  energy  gen- 
erated on  the  Minidoka  project,  outlined  by  T.  W. 
Halliday  elsewhere  in  this  issue,  should  be  interesting 
to  companies  engaged  in  furnishing  such  service.  How- 
ever, it  should  be  remembered  that  this  project  is  not 
comparable  with  the  ordinary  rural-service  situation. 
The  Minidoka  project  was  built  primarily  for  irriga- 
tion purposes,  the  demand  for  such  power  being  limited 
to  the  spring,  summer  and  fall  months.  The  Reclama- 
tion Service  is  not  in  the  general  utility  business,  which 
makes  it  necessary  for  some  other  agency  to  undertake 
the  distribution  of  the  surplus  power.  Apparently  the 
plan  outlined  has  been  the  most  feasible  so  far.  The 
real  question  is.  What  is  to  be  the  ultimate  result  of  the 
formation  of  mutual  companies?  Will  their  mainte- 
nance be  properly  cared  for?  Can  the.se  companies  with 
their  small  means  and  lack  of  experience  build  up  the 
organizations  that  must  be  available  if  the  service  is  to 
be  an  ultimate  success?  Can  they  continue  over  a  period 
of  years  to  meet  the  requirements  of  the  public  service 
commissions  successfully?  Answers  to  these  questions 
and  many  others  must  be  returned  before  the  success 
of  mutual  companies  can  be  fully  judged.  That  the 
plan  will  result  in  the  rapid  building  up  of  a  distribu*- 
tion  sy.stem  goes  without  saying,  since  it  is  clearly 
evident  that  the  farmer  is  determined  to  have  electric 
serv'ice,  be  it  from  the  central-station  company  through 
his  own  organization  or  from  a  farm-lighting  plant. 


Nickel-Copper  Alloy  that  Has 

Distinct  Magnetic  Properties 

AMONG  the  more  modern  nickel-copper  alloys  is  a 
very  noteworthy  one,  discussed  in  this  issue  by 
Dr.  Charles  W.  Burrows,  which  is  distinctly,  although 
not  strongly,  magnetic.  It  has  the  remarkable  property 
of  a  very  low  critical  temperature,  whereas  iron  and 
steel  lose  their  magnetic  susceptibility  at  a  temperature 
that  may  roughly  be  described  as  red  heat.  The  alloy 
di.scussed  lo.ses  its  magnetic  susceptibility  near  the  tem- 
perature of  boiling  water.  That  is,  it  becomes  virtually 
non-magnetic  at  and  above  100  deg.  C,  but  regains  its 
magnetic  properties  when  its  temperature  is  lowered 
a  few  degrees  below  the  critical  point.  The  alloy  is  not 
easily  corroded  by  exposure,  may  be  cast  into  molds  and 
posscs.ses  considerable  .strength.  As  the  article  points 
out,  such  a  magnetic  material  has  many  useful  applica- 
tions. Becau.se  the  metal  is  neither  strongly  magnetic 
like  steel  nor  very  weakly  magnetic  like  certain  com- 
pounds of  iron,  a  special  testing  technique  becomes 
desirable  for  it.  The  methods  worked  out  and  briefly 
described  by  Dr.  Burrows  are  noteworthy. 
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Rural  Service  in  Southern  Idaho 


History  of  Methods  Adopted,  Rates  of  Mutual  Com- 
panies and  Type  of  Line  Construction  Employed  in 
This  District — Distribution  Systems  Growing  Rapidly 

By  T.  W.  HALLIDAY 

Engineer  Rupert  (Idaho)  Electric  Company 


THE  plan  for  handling  rural  extensions  that 
has  been  in  successful  operation  for  several 
years  on  the  Minidoka  Project  in  southern 
Idaho  is  of  interest  because  of  the  satisfactory 
solution  of  the  problem  it  has  afforded  under  the  condi- 
tions existing  and  for  the  contrast  it  affords  to  the 
Wisconsin  method  as  outlined  by  G.  C.  Neff  in  the  Dec. 
18,  1920,  issue  of  the  Electrical  World,  under  the  title 
of  "Factors  Governing  Rural  Extensions."  This  plan  has 
been  approved  by  the  Idaho  Public  Utilities  Commission. 
The  Minidoka  Irrigation  Project,  constructed  by  the 
United  States  Reclamation  Service,  furnishes  water  for 
121,057  acres  (299,000  hectares)  of  land,  of  which 
72,093  acres  (178,000  hectares)  are  under  gravity  sys- 
tems and  48,964  acres  ( 131,000  hectares)  are  under 
pumping  plants.  Primarily  to  take  care  of  the  pumping 
system,  a  power  plant  of  10,000  hp.  rating  was  built. 
As  towns  grew  up  on  different  portions  of  the  project 
the  Reclamation  Service  ran  transmission  lines  to  them 
and  furnished  power  for  all  general  purposes,  includ- 
ing heating.  The  latter  service  is  possible  only  because 
the  main  portion  of  the  rating  of  the  power  plant  is 
used  for  pumping  during  the  irrigating  season,  which 
falls  in  the  summer  months  and  furnishes  a  surplus  of 
power  during  the  remainder  of  the  year. 

In  1910  a  contract  was  entered  into  between  the 
Reclamation  Service  and  the  village  of  Burley  and  with 
individuals  in  Heyburn  and  Rupert  whereby  power 
should  be  delivered  to  substations  in  each  locality.  From 
these  points  the  distribution  was  to  be  handled  by  the 
village  or  individual.  As  the  surrounding  country  de- 
veloped a  demand  for  rural  service  grew  up.  At  first 
Hnes  were  run  from  the  various  substations  installed 
to  handle  the  villages,  but  as  the  practicable  limit  of 
2,200-volt  distribution  from  these  points  was  reached 
the  Reclamation  Service  engineers  worked  out  a  plan 
of  building  outdoor  substations  along  the  33,000-volt 
transmission  lines  to  make  2,200-volt  energy  available 
at  various  points.  Mutual  companies  were  then  organ- 
ized among  the  farmers  to  contract  for  the  power  at 
wholesale  rates  and  to  build  and  operate  distribution 
lines  to  serve  the  members. 

There  are  2,275  farms  on  the  Minidoka  Project,  and 
at  the  present  time  the  rural  service  extends  to  1,160,  or 
about  51  per  cent  of  the  total  number.  The  distribu- 
tion system  embraces  265  miles  of  pole  line  carrying 
single  or  three-phase  service.  In  serving  the  1,160  cus- 
tomers the  lines  make  service  available  to  a  total  of 
approximately  1,750  farms.  The  percentage  of  satura- 
tion— that  is.  the  ratio  of  farms  served  to  the  farms 
capable  of  being  served  by  the  existing  line.s — is  there- 
fore approximately  65  per  cent. 

The  state  laws  of  Idaho  provide  for  the  formation 
of  mutual  or  co-operative  incorporations,  which  are  to 
be  conducted  without  profit  and  wherein  each  member 
has  equal  voice  and  right.    The  rural  electric  companies 


are  organized  under  these  laws.  The  membership  fee 
of  these  mutual  companies  is  set  by  assessing  the  pro 
rata  cost  of  the  initial  construction  of  the  distribution 
line  to  each  of  the  original  members,  and  this  fee  must 
be  paid  by  all  succeeding  additional  members.  Clauses 
governing  this  fee  and  the  requirement  that  only  mem- 
bers of  the  company  be  served  from  its  lines  are  made 
a  part  of  the  bylaws.  All  service  wires,  transformers 
and  other  equipment  utilized  only  to  serve  the  indi- 
vidual member  are  the  property  of  that  member  and 
are  paid  for  by  him.     An  extract  from  the  bylaws  of 
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FIG.   1 — ST.\MPED  POST  CARD   USED  BY  RURAL  CUSTOMERS 
IN  REPORTING  METER  READINGS 

one  of  these  companies  indicates  the  general  method 
of  handling  these  matters: 

The    initial    membership    fee    in    this    company    shall    be 

S .     This  fee  may  be  increased   or  decreased  by  the 

board  of  directors  from  time  to  time  as  they  find  necessary, 
except  that  no  person  may  receive  ser%nce  under  a  more 
favorable  condition  than  the  other  members.  In  case  the 
expenditure  necessary  for  the  company  to  make  in  serving 
a  new  member  is  greater  than  the  membership  fee,  then  the 
member  shall  be  required  to  pay  such  additional  amount  as 
shall  be  necessary  and  as  shall  be  determined  by  the  board 
of  directors,  but  under  no  condition  will  the  company  be 
required  to  carry  the  primary  line  to  a  point  closer  than 
feet  from  the  member's  house,  except  at  said  mem- 
ber's expense. 

No  person  may  receive  service  from  the  lines  of  the  com- 
pany unless  he  is  a  member  and  has  paid  all  fees  and  has 
complied  with  such  other  requirements  as  the  board  of 
directors  may  prescribe.  No  member  shall  receive  service 
upon  more  than  one  farm  unit  or  other  property  unit  except 
by  payment  of  such  additional  fee  as  may  be  determined  by 
the  board  of  directors. 

Operation  and  Rates  of  Mutual  Companies 

Like  ordinary  corporations,  the  business  of  the  mutual 
companies  is  handled  by  a  board  of  directors,  but  the 
secretary-treasurer  is  usually  the  active  managing 
agent.  Upon  him  falls  the  duty  of  rendering  state- 
ments, making  collections  for  services,  supervising  the 
maintenance  of  the  system  and  generally  enforcing  the 
rules  and  regulations  of  the  company. 
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When  a  public  utility  serves  a  territory  oftentimes 
too  great  a  portion  of  its  consumers  do  not  realize  that 
Iheir  failure  to  co-operate  with  it  only  cau.ses  addi- 
tional expense  of  operation  which  they  must  ultimately 
pay.  This  lack  of  harmony  is  reflected  in  the  rates  that 
must  be  paid,  as  the  overhead  expense  of  the  utility  is 
greatly  increased  to  the  detriment  of  all  concerned.  In 
the  mutual  organization,  however,  each  member  is  his 
own  as  well  as  his  brother's  keeper,  and  the  overhead 
expense  of  service  is  very  small.  The  direct  method 
used  by  the  mutual  companies  to  accomplish  this  result 
will  be  apparent  by  quoting  from  the  "rules  and  regu- 
lations" used: 

,  No.  1.  All  dues  and  charges  for  electrical  energy  shall 
be  due  and  payable  at  the  office  of  the  treasurer  on  or  be- 
fore the  tenth  day  of  each  month  following  that  month  in 
which  the  tame  is  used  or  a  service  charge  accrues,  and 
if  not  so  paid  a  collection  charge  of  10  per  cent  shall  be 
added.  If  said  charges  and  dues  together  with  said  col- 
lection charge  are  not  paid  before  the  first  of  the  month 
lollowing  the  assess- 
ment of  said  collection 
charge,  then  it  shall  be 
the  duty  of  the  treas- 
urer, or  of  some  person  ■^^^''^]^^^^^^^^''' -5!7"x-#/xj^" 
by  him  authorized,  tu 
shut  off  the  electrical 
energy  of  such  delin- 
quent until  such  charge,  50" braces 
dues  and  collection 
charge,  together  with 
all  costs  of  disconnect- 
ing service  and  recon- 
necting same,  are  paid 
in  full,  and  he  shall 
have  the  right  to  go 
upon  the  premises  of 
such  delinquent  mem- 
ber for  such  purpose 
and  remove  the  plugs 
from  the  transformer, 
or  such  other  means  as  riefer  be 
he  shall  deem  proper. 

No.  2.  Every  mem- 
ber of  this  association 
shall  remove  all  ob- 
structions along  his 
line  of  service  and 
along  his  farm  or 
premises  which  inter- 
fere with  the  wires 
running  to  and  from 
the  same,  upon  notice 
from  the  secretary,  and 
if     the     same     be     not 

so  removed  within  ten  days  from  and  after  date  of  such 
notice,  it  shall  be  done  by  the  company  and  all  charges 
therefor  shall  be  paid  by  such  member  and  collected  in  the 
manner  provided  in  rule  No.  1. 

No.  4.  Each  member  shall  read  his  own  meter  and  shall 
report  the  same  to  the  secretary  on  cards  to  be  furnished 
by  the  secretary  and  shall  mail  said  report  to  the  said  sec- 
retary on  or  before  the  twenty-fifth  day  of  each  month, 
and  upon  failure  so  to  do  the  secretary  shall  upon  the  first 
day  of  the  month  read  said  meter  or  meters  and  charge 
all  expense  up  to  such  member  at  the  rate  of  30  cents  per 
mile  or  fraction  thereof  going  to  and  coming  from  his  place, 
and  such  charge  shall  be  collected  in  the  manner  provided 
in  rule  No.  1. 

While   the   rates  of  the   difTerent   mutual   companies 
vary  slightly,  virtually  all  of  them  use  a  sliding  scale 
which  falls  within  the  following  limits: 
Minimum  charge  for  first  15  kw.-hr.  to  50  kw.-hr.  use 

$1.00  to  $2.00  per  month 
Next  100  to  150  kw.-hr.  per  month.  0.03  to  0.05  "  kw.-hr. 
Balance  used  during  the  month.  ..  .    0.01  to    0.015   "    kw.-hr. 


Flfi.     2 — TYPE    OF    RURAL    fE:«VlCE 

POLE-LINE     CONSTRUCTION 
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These  rates  have  been  found  sufficient  under  this 
form  of  operation  to  meet  all  operation  and  maintenance 
and  to  lay  aside  a  fund  to  meet  accruing  depreciation. 

Wholesale  Rates 

The  wholesale  rate  now  used  by  the  Reclamation 
Service  is  a  combination  of  a  demand  charge  plus  a  kilo- 
watt-hour charge  which  follows  a  sliding  scale  and  to 
which  a  discount  schedule  is  applied.  This  gives  a  rate 
of  sufficient  flexibility  to  serve  contracts  from  the  small- 
est mutual  company  to  the  larger  municipalities  and 
also  allows  any  company  served  to  sell  at  wholesale  to 
any  smaller  organization,  or  to  one  of  its  own  size,  at 
a  profit  by  simply  applying  this  same  schedule.  In  fact, 
the  Reclamation  Service  contracts  provide  that  all  re- 
sale on  a  wholesale  basis  must  follow  this  rate. 

As  is  usually  the  case  in  developing  a  new  form  of 
distribution,  these  rates  were  not  conceived  in  their 
present  form  but  are  the  result  of  evolution.  At  first 
all  service  was  on  a  flat-rate  basis.  This  gave  way  to 
a  metered  basis  wherein  the  meter  readings  of  the 
individual  consumers  were  taken  and  a  differential  ap- 
plied to  leave  an  operating  margin  for  the  distributer. 
LTnder  this  plan  separate  metering  of  each  class  of  serv- 
ice was  required  and  a  separate  rate  was  applied.  The 
present  schedule  permits  all  sei'vice  to  be  metered  to- 
gether. A  synopsis  of  the  Reclamation  Service  rates 
is  given  in  the  following  paragraphs: 

The  contractor  will  pay  monthly  for  energy  used  as 
follows: 

(a)  For    equivalent    of    first    50    hours'    use    of    maximum 

demand,  $2  per  kilowatt  of  maximum  demand. 

Per  Kw.-Hr. 

(b)  For  equivalent  of  next    50  hours'  use $0.03 

(c)  For  equivalent  of  next     50  hours'  use 0.02 

(d)  For  equivalent  of  next  150  hours'  use 0.01 

(e)  For  remainder  of  energy  used 0.005 

The  above  rates  will  be  increased  25  per  cent  during 
June,  July  and  August.  (This  is  to  discourage  commercial 
loads  from  building  up  the  peak  during  the  pumping  season.) 

Quantity  discounts  varying  from  2  per  cent  for  an  agreed 
maximum  demand  of  2  kw.  to  30  per  cent  for  an  agreed 
maximum  of  100  kw.  are  applied.  An  additional  discount 
of  10  per  cent  is  allowed  if  electricity  is  delivered  and 
metered  at  2,200  volts. 

In  the  winter  months  the  surplus  capacity  of  the 
plant  is  sold  for  heating  purposes  at  a  flat  rate  of  $1.25 
per  kilowatt  per  month,  but  this  service  must  be  de- 
livered over  separate  lines  and  is  subservient  to  all 
other  demands  for  service. 

The  Idaho  Power  Company  is  contemplating  two 
forms  of  rate  for  this  class  of  service,  one  very  nearly 
following  the  Reclamation  Service  rate,  except  that  the 
25  per  cent  increase  for  the  summer  is  more  evenly  dis- 
tributed over  the  entire  year,  and  the  other  a  modifica- 
tion of  its  irrigation  pumping  rate.  In  the  final 
analysis  both  rates  yield  about  the  same  monthly  charge 
when  applied  to  the  average  rural  or  small  municipal 
organization. 

RuR-AL  Distribution  Lines  and  Type 
OF  Construction  Used 

All  distribution  lines  must  conform  to  the  standards 
of  construction  of  General  Order  No.  10  of  the  Public 
Utilities  Commission  of  Idaho  and  are  subject  to 
approval  and  acceptance  by  the  wholesaler.  The 
standard  voltage  of  the  Reclamation  Service  is  2,200, 
either  single-phase  or  three-wire  three-phase,  while  the 
standard  of  the  Idaho  Power  Company  is  11.430  6,600 
volts,  four-wire,  three-phase. 
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At  either  voltage  the  ridge-pin  type  of  construction 
is  discouraged  and  four  pin  arms  are  used  throughout, 
as  this  provides  for  greater  flexibility  in  the  2,200-volt 
lines  and  is  essential  in  the  11,430  6,600-volt  system. 

For  the  lighter  loaded  lines  iron  wire  is  used  exten- 
sively. As  a  system  develops  it  is  necessary  to  convert 
the  trunk  lines  to  copper  and  the  iron  is  then  trans- 
ferred to  the  branches.  Under  the  mutual  form  of 
organization  it  will  be  seen  that  new  members  do  not 
pay  any  portion  of  the  cost  of  the  lines  already  built  if 
the  cost  of  their  extension  exceeds  the  membership  fee, 
but  it  has  become  the  custom  that  should  the  addition 
of  these  members  increase  the  loading  of  the  existing 
line  to  such  an  extent  that  the  service  of  the  original 
members  may  become  impaired,  then  such  new  members 
must  replace  the  trunk  line  serving  them  with  heavier 
wire.  The  wire  removed  is  available  to  them  for  use 
of  the  extension. 

Under  general  order  Xo.  10  of  the  Idaho  Public  Utili- 


Higliway  Lighting  Reduces  Hazard 
Due  to  Glaring  Headlamps 

WITH  a  view  toward  reducing  the  possibility  of 
automobile  accidents  due  to  glaring  headlights, 
an  experimental  installation  of  highway  lighting  with 
a  new  type  of  unit  has  recently  been  made  on  the  Para- 
dise Road,  Swampscott,  Mass.  It  has  been  said  that  a 
large  percentage  of  the  night  automobile  accidents  can 
be  ascribed  to  headlight  glare,  although  many  types  of 
headlight  reflectors  have  been  developed  which  were 
supposed  to  eliminate  or  at  least  reduce  this  glare.  The 
present  plan  of  lighting  the  country  highways,  particu- 
larly dangerous  curves,  so  that  the  use  of  headlamps 
will  be  unnecessaiy  is  said  to  decrease  this  accident 
hazard. 

The  new  type  of  apparatus  which  has  been  developed 
by  the  General  Electric  Company  for  highway  use  con- 
sists of  a  nest  of  reflectors,  one  within  the  other.    Two 


HIGHWAY  LIGHTING  THAT  REDUCES  THE  DANGER  OF  AUTOMOBILE    ACCIDENTS  AT   NIGHT 


ties  Commission  the  practice  of  using  a  distribution  pole 
with  a  secondary  bracket  is  not  permitted.  This  order 
provides  that  a  clear  space  of  at  least  30  in.  (75  cm.) 
between  pole  pins  must  be  maintained  on  this  service. 

Since  the  rates  in  general  use  permit  the  combined 
metering  of  all  classes  of  service,  the  general  custom  is 
to  place  the  meter  in  a  box  on  the  distribution  pole. 
By  giving  this  pole  a  central  location  it  is  possible  to 
serve  all  portions  of  the  premises  with  a  minimum 
amount  of  service  wires. 

For  the  ordinary  farm  load,  such  as  lamps  and  house 
pump,  flatiron  and  other  lamp-socket  appliances,  a 
standard  watt-hour  meter  is  used,  but  where  larger 
motors,  ranges  and  similar  devices  are  connected  a 
demand  type  of  meter  is  usually  employed.  In  lieu  of 
the  latter  a  minimum  charge  is  sometimes  applied  in 
conjunction  with  the  watt-hour  meter  and  is  ba.sed 
upon  the  estimated  monthly  demand. 


of  these  nests  direct  the  light  toward  the  roadway 
at  an  angle  of  10  deg.  below  the  horizontal.  There  is  also 
some  light  directed  below  the  unit  owing  to  the  opening 
just  below  the  tip  of  the  lamp.  The  bracket  holding  the 
reflector  is  adjustable  in  both  vertical  and  horizontal 
directions  so  that  the  fixture  can  be  mounted  on  poles 
close  to  the  edge  of  the  highway  or  at  locations  which 
may  be  some  distance  away  from  the  roadway.  The  units 
are  designed  for  a  gas-filled  lamp  and  are  supposed  to  be 
placed  at  a  height  of  about  30  ft.  (9m.)  above  the  road 
and  from  400  ft.  to  600  ft.  (120  m.  to  180  m.)  apart. 

Several  communities  have  already  became  interested 
in  this  method  of  highway  illumination  and  plan  instal- 
lations of  the  new  units  for  experimental  purposes  so 
that  the  advantages  of  highway  lighting  may  become 
known.  Eventually  it  is  felt  that  such  lighting  improve- 
ments will  be  apportioned  as  a  part  of  the  expense  of 
highway  work  and  will  he  taken  up  by  the  state.     It  is 
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thought  that  this  is  an  improvement  to  traffic  just  as 
essential  as  a  smooth  road  surface.  There  is  little  doubt 
that  the  rural  communities  would  also  benefit  from  the 
development  of  highway  lighting  as  it  would  open  up 
new  possibilities  for  rural  service  and  electricity  on  the 
farm.  

Economic  Value  of  Load 
Diversity 

Stable  Earnings  of  Companies  that  Have  Built  Up  a 

Small-Appliance  Business  and  Paid  Attention  to 

Municipal  Pumping,  Refrigeration  and 

Industrial  Heating 

By  E.  S.  Hamblen 

Manager  Union  Light  &  Power  Company.  Franklin,  Mass. 

WITH  the  ever-increasing  applications  of  electrical 
energy  for  industrial,  chemical,  manufacturing 
and  domestic  purposes  the  central-station  company  is 
enabled  to  build  up  a  more  diversified  load,  thereby 
filling  up  some  of  the  valleys  and  smoothing  out  the 
peaks  in  its  daily  load  curves.  Ten  years  ago  the  word 
"power"  brought  to  the  mind  of  the  average  manager 
of  a  small  central  station  the  picture  of  a  mill  or 
factory  having  a  connected  load  of  not  more  than  100 
hp.  in  motors.  Today  he  thinks  of  the  power  load 
as  being  made  up  of  motors,  industrial  heating,  electric 
furnaces,  ranges,  water  heaters  and  many  other  energy- 
consuming  devices.  With  this  great  change  in  the  past 
ten  years,  what  will  the  ne.xt  decade  bring  forth?  It 
is  the  duty  of  every  manager  to  keep  ahead  of  his 
organization,  and  by  studying  the  results  of  the  past 
he  can  forecast  with  some  degree  of  accuracy  the  trend 
of  future  developments. 

In  obtaining  any  class  of  new  business  or  soliciting 
old  customers  for  additional  business  the  question  of 
cost  enters  largely  into  the  negotiations.  Although 
the  electric  light  and  power  company  is  regarded  as 
having  a  monopoly  in  the  community,  in  reality  it  has 
competition  in  lighting  from  gas  and  oil  and  in  heating 
from  gas,  oil,  w'ood  and  coal.  To  procure  power  busi- 
ness it  must  be  able  to  quote  a  rate  low  enough  to 
compete  with  isolated-plant  costs.  Wliile  there  are 
many  sound  arguments  in  favor  of  central-station 
service  at  a  slightly  higher  cost,  this  difference  must 
not  be  too  great.  However,  regulated  as  the  central- 
station  rates  are  by  public  service  commissions,  there 
is  little  likelihood  of  anything  but  a  fair  and  equitable 
rate  being   quoted  to  any  power  customer. 

To  maintain  a  steadily  increasing  income  and  earn 
sufficient  revenue  to  meet  the  interest  on  its  outstanding 
securities  through  periods  of  depression  a  company 
must  develop  all  available  classes  of  business.  The 
more  diversified  the  load  the  more  stable  are  the  earn- 
ings of  the  company.  If,  for  instance,  it  devoted  all 
its  efforts  to  obtaining  new  power  business,  the  com- 
pany's earnings  would  be  large  when  general  business 
conditions  were  good,  but  the  company  would  be  unable 
to  pay  dividends  during  business  depression  because  of 
heavy  interest  charges  on  that  part  of  its  investment 
which  was  idle.  Many  companies  try  to  offset  this  by 
a  monthly  service  charge  of  $1  or  more  per  horsepower, 
and  while  a  power  customer  knows  that  he  would  have 
to  stand  the  fi::ed  charges  on  his  own  plant,  he  dislikes 
paying  money  to  the  central-station  company  during  a 
time  when  "it's  all  going  out  and  nothing  coming  in." 


A  few  figures  shown  in  Table  I  on  the  kilowatt-hour 
output  of  the  writer's  own  company  are  suggestive. 
The  ratio  of  increase  in  power  and  lighting  is  fairly 
consistent  during  the  five-year  periods.  This  is  because 
of  the  fact  that  we  make  no  especial  effort  to  obtain 
any  one  class  of  business,  or,  more  correctly,  we  make 
particular  effort  to  get  every  class  of  business. 


TABLE  I- 

-KILOWATT-HOUR   OUTPUT  FOR  FH'E-'i-EAR  PERIOD 

Year  Ended 
July  1 
1916 
1917 
1918 
1919 
1920 

Kilowatt-Hours 
Power 
2.258.371 
3.892,740 
5.825.871 
6.583.398 
7.867.732 

KUowatt-Hour> 
Lighting 
263.986 
313.045 
410.552 
449.401 
600  901 

Years  ago  it  became  evident  that  the  central-station 
company  could  not  depend  upon  lighting  alone  to  make 
commercial  and  residential  business  profitable.  This 
company  has  actively  pushed  the  sale  of  electric  appli- 
ances, and  in  certain  territories  particular  attention 
has  been  paid  to  the  sale  of  electric  ranges.  These 
offer  a  very  profitable  load  if  several  can  be  sold  in 
one  neighborhood  so  as  to  be  served  from  the  same 
transformer  and  secondaries. 

The  value  of  a  diversified  load  has  been  well  demon- 
strated within  the  past  year.  During  the  last  eight 
months  this  company  suffered  a  loss  of  27  per  cent  on 
power  business  because  of  industrial  conditions.  How- 
ever, largely  on  account  of  our  range  and  refrigeration 
load  and  municipal  pumping,  our  ratio  of  operating 
expense  to  gross  revenue  was  within  2.5  per  cent  of 
last  year. 

Table  II,  which  gives  a  comparison  of  the  number 
of  lighting  customers,  total  kilowatt-hours  consumed 
and  the  average  annual  consumption  per  customer  for 
the  past  five  years,  shows  the  results  of  the  sale  of  elec- 
tric appliances.  Daylight  saving  has  no  terror  for  the 
company  with  a  good  appliance  load  on  its  lines. 


TABLE 

II- 

-EFI-ECT 

OF  APPLIANCE 

SALES  ON 

LIGHTING  LOAD 

Year  Ended 
July  1 
1916 
1917 
1918 
1919 
1920 

No.  Lighting 
Customers 
1,422 
1.562 
1.604 
1,726 
1,951 

Kilowatt-Hours 
Lighting 
263,986 
313.045 
410.352 
449.401 
600.901 

Average 
Kilowatt-Houi3 
per  Customer 
186 
200 
256 
'60 
308 

We  write  to  all  of  our  power  customers  about  once 
in  three  months  notifying  them  of  any  change  in  the 
policy  of  the  company,  changes  in  or  additions  to  gen- 
erating equipment,  further  "tie-ins"  for  the  betterment 
of  the  service,  and  any  other  items  which  would  be 
of  interest  and  which  would  develop  better  relations 
with  customers. 

Our  company  has  made  an  effort  to  build  up  its  off- 
peak  load  and  offers  special  rates  for  power  service 
from  11  p.m.  until  6:30  a.m.  A  great  deal  of  progress 
has  been  made  in  industrial  heating  in  the  last  five 
years,  and  as  this  is  a  twenty-four-hour  load  in  many 
cases  it  should  soon  be  a  very  profitable  business.  From 
our  experience  we  consider  municipal  pumping,  elec- 
tric ranges  and  refrigeration  to  be  the  best  classes 
of  load,  as  the  income  is  nearly  constant  regardless  of 
industrial  conditions.  These,  together  with  industrial 
heating,  which  will  require  considerable  missionary 
work,  particularly  in  the  smaller  cities,  seem  to  offer 
the  best  opportunities  for  building  load  and  revenue 
for  the  sma'l  central  station. 
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Hydro-Electric  Possibilities  in  Montana 

Total  Water  Power  Available  Placed  at  Approximately  1,000,000  Hp.,  of 
Which  225,000  Hp.  Has  Been  Developed— Study  of  the  Four  Principal 
Watersheds    Showing    Possible    Developments    of    Over    10,000    Hp. 

By  E.  W.  KRAMER, 

Hydro-Electric  Engineer  United  Stcttes  Forest  Service,  Missoula,  Mont. 


A  STUDY  of  the  possible  development  of  water 
/\L  power  in  Montana  shows  that  the  four 
/ — ^^  principal  watersheds  in  that  state  should 
^^  1^  develop  1,000,000  hp.,  of  which  approximately 
225,000  hp.  is  being  utilized  at  the  present  time.  As 
emphasized  later  in  this  article,  the  development  of 
these  resources  naturally  will  depend  upon  the  demand 
for  power  and  the  economy  of  its  utilization.  The 
principal  uses  for  power  lie  in  the  mining  industry  and 
the  electrification  of  trunk-line  railroads.  Other  uses 
that  either  are  developing  or  will  probably  materialize 
are  electrometallurgical  plants,  irrigation,  paper  mills 
and  possibly  the  fixation  of  atmospheric  nitrogen. 

Montana  has  four  large  rivers  of  prime  importance, 
the  Missouri  and  Yellowstone  east  of  the  Continental 
Divide  and  the  Clark's  Fork  of  the  Columbia  and  the 
Kootenai  west  of  the  divide.  The  last  named  stream 
entering  the  northwest  corner  of  the  State  from  British 
Columbia,  cuts  across  the  northwest  corner  for  a  dis- 
tance of  about  90  miles.  Both  the  maximum  and  mini- 
mum flows  are  about  equal  to  those  of  the  Missouri 
River  at  Great  Falls,  Montana.  The  Clark's  Fork  of  the 
Columbia  with  its  tributaries  drains  all  of  Montana  west 
of  the  divide  except  the  small  area  drained  by  the 
Kootenai  and  has  a  watershed  area  of  22,000  square 
miles  (57,000  sq.km.).  At  the  point  where  it  leaves  the 
state  the  Clark's  Fork  has  a  stream  flow  much  greater 
than  any  other  stream  of  the  state.  Its  watershed  is 
well  timbered,  and  it  includes  several  lakes  and  glaciers 
and  numerous  ranges  on  which  there  is  snow  for  the 
major  part  of  the  year.  The  proportion  of  valleys  to 
mountains  in  this  area  is  small.  The  stream  has  the 
most  uniform  flow  of  the  large  streams  of  the  state,  due 
largely  to  the  timbered  areas,  lakes  and  snow  fields. 
There  are  a  number  of  power  sites  in  the  Clark's  Fork 
watershed  in  Montana  of  the  premier  class  totaling  more 
than  a  half-million  horsepower.  These  nearly  all  lie 
betw^een  Flathead  Lake,  elevation  2,890  ft.  (881  m.),  in 
Montana  and  Fend  Oreille  Lake,  elevation  2,050  ft. 
(624  m.)  on  the  Clark's  Fork  River  in  Idaho  near  the 
Montana  line.  Of  this  840  ft.  (256  m.)  drop  it  will  prob- 
ably be  feasible  to  develop  632  ft.  (192  m.)  in  nine 
projects. 

There  is  one  power  site  of  prime  importance  in  the 
Yellowstone  watershed  in  Montana,  the  Big  Horn  Can- 
yon site,  about  .30  miles  (48  km.)  above  Hardin.  There 
are  other  smaller  sites  the  principal  one  of  these  being 
the  Buffalo  Rapids  site  below  Miles  City. 

In  point  of  area  drained  and  in  point  of  developed 
power  projects  the  Missouri  River  is  the  most  important 
stream  in  the  state,  though  not  in  point  of  power  pos- 
sibilities or  stream  flow.  The  Missouri  and  its  four 
tributaries  receive  all  the  drainage  from  the  east  slope 
of  the  Continental  Divide  in  Montana  from  the  Yellow- 
stone Park  to  Canada.  Along  the  Missouri  River  and 
the  Madison,  which  is  the  largest  of  the  three  streams 
forming  the  Missouri,  there  is  almost  a  continuous  chain 


of  developed  and  undeveloped  power  sites  from  the 
Hebgen  Reservoir,  near  the  Yellowstone  Park,  to  Fort 
Benton.  The  Gallatin  has  one  or  two  undeveloped  sites 
of  secondary  importance.  The  Jefferson,  including  its 
principal  tributaiy,  the  Big  Hole,  has  one  developed  site 
near  Divide,  Mont.,  known  as  the  Big  Hole  plant  of  the 
Montana  Power  Company,  with  an  installed  capacity  of 
4,000  hp. ;  but  with  this  e.xception  it  cannot  be  con- 
sidered a  power  stream.  The  Sun  River  has  power  pos- 
sibilities. These,  however,  are  tied  in  with  United 
States  reclamation  projects  to  such  an  extent  that  their 
development  by  private  capital  is  unlikely. 

In  a  study  of  the  water  power  of  Montana,  including 
only  projects  with  capacity   of   10,000  hp.  or  more  of 


STORAGE  POND  ABOVE  THE  THOMPSON  FALLS  ON   CLARK'S  FORK 

primary  power,  all  streams  except  the  Clark's  Fork, 
Flathead,  Kootenai,  Big  Horn,  Madison,  Missouri  and 
Yellowstone  can  be  eliminated. 

Beginning  with  the  Madison  and  Missouri,  which  can 
be  considered  as  one  stream,  it  appears  practicable  to 
develop  1,740  ft.  (530  m.)  of  the  total  3,700  ft.  (1,127 
m.)  of  fall  between  the  Hebgen  Reservoir,  elevation 
6,500  ft.  on  the  Madison  (1,980  m.),  and  Fort  Benton, 
elevation  about  2,800  ft.  (853  m.),  the  head  of  naviga- 
tion on  the  Missouri,  in  probably  fourteen  projects. 
Seven  of  these  are  now  developed  and  operated  by  the 
Montana  Power  Company*  with  a  total  head  of  about 
628  ft.  (209  m.).  Hebgen  reservoir  has  a  capacity  of 
345,000  acre-feet  (425,000,000  cu.m.)  and  an  area  of 
about  13,500  acres  (5,460  hectares).  The  water  can 
be  controlled  through  a  vertical  distance  of  60  ft.  (18 
m.).  The  capacity  is  almost  suflicient  for  complete 
regulation  of  the  flow  of  the  Madi.son  River  from  years 
of  great  run-off  to  years  of  small  run-off,  with  the 
object  in  view  of  keeping  the  combined  minimum  power 
capacity  of  the  sites,  utilizing  the  water  below,  at  the 
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highe.st  possible  figuie.  'Ihe  (!<i\v  of  the  Madison  River 
into  the  reservoir  varies  from  an  extreme  minimum  of 
about  400  sec. -ft.  ( 11.3  cu.m.  per  second),  the  minimum 
usually  occurring  in  February,  to  an  extreme  maximum 
of  7,000  sec.-ft.  (198  cu.m.  per  second),  the  maximum 
usually  occurring  in  June. 

For  the  purposes  of  reference,  the  undeveloped  and 
developed  sites  along  the  Madison  and  Missouri  Rivers 
are  numbered  beginning  below  the  Hebgen  Reservoir. 
In  all  cases  the  power  capacity  of  the  site  given  is  the 
primary  power  that  can  be  developed  considering  the 
Madison  and  Missouri  River  plants  as  in  one  .system. 
For  this  reason  the  figures  given  in  the  table  under 
developed  water  powers  may  net  agree  with  the  actual 
ratings  installed.*- 

Projects  Nos.  1,  2  and  3  are  not  particularly  attrac- 
tive compared  with  other  undeveloped  sites  on  account 
of  the  great  length   of  conduit   required   for  the  head 


would  require  a  low  dam  diverting  the  Madison  River 
below  the  No.  1  power  house,  at  about  elevation  6,200  ft., 
into  a  conduit  about  7  miles  (11  km.)  long  which  could 
be  located  on  supporting  ground  and  would  develop  a  head 
of  about  250  ft.  (76  m.).  In  estimating  the  capacity  of 
the  system,  the  fiow  can  be  considered  1,000  sec.-ft.,  as 
in  the  case  of  the  No.  1  project,  and  the  head  250  ft., 
which  gives  a  capacity  of  20,000  hp.  Project  No.  3, 
undeveloped,  would  divert  the  Madison  at  a  point  about 
9  miles  ( 14  km.  )  below  the  No.  2  power  hou.se  at  an 
elevation  of  5,600  ft.  (1,706  m.),  returning  the  water 
seven  miles  below  at  elevation  5,400  ft.  (1,645  m.). 
The  capacity  of  the  site  would  be  about  12,000  hp. 

Projects  Nos.  4,  6,  7,  8,  10,  11  and  13  are  already 
developed,  although  in  some  cases  they  are  not  up  to  the 
maximum  capacity  which  could  be  obtained.  As  shown 
in  the  table  for  these  developments,  there  is  some 
additional  capacity  available. 


I'RINCIPAL   DEVELOPED    AND    UNDEVELOPED   WATER-P()\\  Ki:    SITEJ   IN    MONTANA 


obtained,  on  account  of  their  altitude  (which,  with  the 
accompanying  extreme  cold,  when  the  power  would  be 
needed  most,  would  cause  trouble  with  any  kind  of  open 
conduit)  and  on  account  of  their  distance  from  a  market. 
Project  No.  1,  undeveloped,  would  require  a  low  dam 
diverting  the  Madison  River  shortly  below  the  Hebgen 
dam,  at  elevation  about  6,400  ft.  ( 1,950  m.)  into  a  tunnel 
on  the  north  bank  of  the  stream,  which  would  conduct 
the  water  for  a  di.stance  of  6  miles  (9.6  km.),  returning 
it  to  the  Madison  River  at  a  point  where  the  stream 
leaves  its  upper  canyon  at  elevation  6,200  ft.  ( 1,889  m.). 
where  a  head  of  about  170  ft.  (5  m.)  could  be  developed. 
The  capacity  of  this  plant  should  be  figured  with  a  flow 
of  about  1,000  sec.-ft.  (28.4  cu.m.  per  second)  and  a 
170-ft.  head  in  estimating  the  total  primary  power  of 
projects  on  the  Madison  and  Missouri  Rivers.  This  will 
give  a  capacity  of  14,000  hp.  Project  No.  2,  undeveloped, 

•The  developed  water  powers  of  this  system  were  covered  in  the 
May  8,  1920,  issue  of  the  Electrical  World. 


Project  No.  5,  undeveloped,  may  consist  of  a  dam 
about  200  ft.  (61  m.)  high,  if  proper  foundations  are 
found,  built  about  10  miles  (16  km.)  below  the  No.  4 
power  house,  backing  water  up  to  an  elevation  of  about 
4,720  ft.  (1,438  m.)  and  developing  a  head  between  the 
elevations  of  4.500  ft.  (1.371  m.")  and  4,720  ft. 
(1,432  m.).  It  would  probably  have  a  short  conduit 
below  the  dam.  A  net  head  of  about  215  ft.  (.65  m.) 
would  be  developed.  The  wheel  capacity  should  be  about 
2,250  sec.-ft.  (64  cu.m.  per  second),  and  the  power 
capacity,  figuring  as  heretofore,  can  be  taken  as  30.000 
hp.    This  is  the  last  site  on  the  Madison  River. 

There  is  an  undeveloped  site,  project  No.  9  on  the 
Missouri  River  between  the  Holter  plant  and  the  de- 
veloped Great  Falls  sites,  which  is  about  10  miles  (18 
km.)  up  stream  from  Cascade.  Mont.  A  head  of  60  ft. 
( 18  m.)  can  probably  be  developed  with  the  maximum 
elevation  of  flashing  at  3,455  ft.  ( 1,050  m.).  The  project 
probably  would  consist  of  a  dam  50  ft.    (15  m.)    high 
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above  low  water  with  10  ft.  (3  m.)  of  flashing,  which 
would  make  considerable  storage  available.  The  capacity 
would  be  about  17,000  hp. 

An  undeveloped  project  No.  12  is  located  midway  .be- 
tween the  Rainbow  and  Volta  plants.  A  60  ft.  (18  m.) 
dam  furnishing  a  67-ft.  (20  m.)  head  on  this  site  would 
develop  21.000  hp. 

Another  undeveloped  project  No.  14  is  located  ■Ih 
miles  (7  km.)  below  the  Volta  plant.  A  dam  36  ft.  (11 
m.)  high  will  give  a  head  of  70  ft.  (21  m.)  at  the  plant. 
The  capacity  would  be  22,000  hp. 

All  of  the  developed  projects  belong  to  the  Montana 


can  be  built  60  ft.  high  and  l.Oui 
ft.  long  which  would  allow  fo 
the  development  of  approxi 
mately   sn.iino   hp. 


The  Madison  plant  o 
Montana  Power  Company,  a  12.- 
000-hp.  development  listed  as 
project  No.  4  in  the  table  on 
page  114.  Two  wood-stave  con- 
duits 7.600  ft.  long,  one  10  ft. 
in  diameter  and  the  other  12  ft. 
conduct  the  water  to  the  fore- 
bay.  Ten  miles  below  this  plant 
is  an  undeveloped  site  for  a 
possible  de%'eIopment  of  30,000  hp. 


Power  Company  and  are 
connected  by  transmission 
lines  operating  at  65,000 
volts  and  110,000  volts.  The 
Montana  Power  Company 
has  other  plants  of  a  capac- 
ity less  than  10,000  hp.  on 

this  system,  which  have  not  been  mentioned,  and  a  plant 
at  Thompson  Falls,  on  the  Clark's  Fork,  with  40,000  hp. 
installed,  which  will  be  considered  later. 

It  is  not  believed  that  there  are  any  power  projects 
along  the  Yellowstone  River  proper  in  Montana  above 
the  mouth  of  the  Big  Horn  of  a  capacity  as  great  as 
10,000  hp.,  unless  the  Yellowstone  Lake  in  the  Yellow- 
stone Park  shall  be  used  for  storage  purposes.  A  head 
of  60  ft.  (18  m.)  could  easily  be  developed  at  the  Yankee 
Jim  Canyon  about  15  miles  (24  km.)  below  the  point 
where  the  stream  leaves  the  park,  but  since  the  mean 
monthly  stream  flow  gets  as  low  as  1,000  sec. -ft.  (28.4 
cu.m.  per  second)  the  capacity  of  the  site  would  not  be 
over  5,000  hp.  The  Montana  Power  Company  has  a 
plant  with  22  ft.  (6  km.)  head  and  about  2,000  hp. 
capacity  at  Livingstone  and  another  at  Billings  with  a 
20-ft.  (6.1-m.)  head  and  about  3,000  hp.  capacity.  Po.s- 
sibly  10,000  hp.  of  primary  power  could  be  developed  at 
the  Buffalo  Rapids  near  Miles  City  when  the  storage  in- 
volved in  the  Big  Horn  project  is  developed.  Plans  for 
the  development  of  the  Buffalo  Rapids  project  have  been 
made.  It  is  intended  to  build  a  dam  L3  ft.  high  above  the 
upper  rapids  just  below  Miles  City,  and  to  develop  a 
total  head  of  21  ft.     The  power  will  be  u.sed  primarily 


for  irrigation,  and  since  the  peak  demand  will  not  occur 
during  the  low  flow  period,  it  is  intended  to  develop 
15,000  hp.  There  are  other  rapids  along  the  stream 
where  low  head  projects  similar  to  the  Buffalo  Rapids 
project  can  be  developed.  However,  it  is  thought  that 
their  primary  capacities  are  not  much  if  anv  greater 
than  10,000  hp. 

On  West  Rosebud  Creek  in  the  Yellowstone  watershed, 
about  60  miles  (96  km.)  southwest  of  Billings,  there  is 
a  high-head  project  just  below  Mystic  Lake.  The 
regulated  head  of  97  sec.-ft.  (2.7  cu.m.  per  second), 
with  an  effective  head  of  1,094  ft.  (332  m.),  will  develop 
8,500  hp.  This  project  has  been  described,  even  though 
the  capacity  is  less  than  10,000  hp.,  for  the  reason  that 
the  development  is  comparatively  easy,  that  it  is  in  a 
part  of  the  state  where  power  sites  are  not  so  plentiful 
as  farther  west,  and  because,  with  an  overdevelopment, 
the  project  would  lend  itself  admirably  to  carrying 
fluctuations  in  load  occurring  in  any  large  system. 

The  only  large  power  site  in  eastern  Montana  is  the 
Big  Horn  Canyon  site  on  the  Big  Horn  River,  about 
30  miles  (48  km.)  above  Hardin.  The  capacity  of  the 
project  is  dependent  on  the  height  of  dam  that  it  would 
be  practicable  to  construct  in  the  canyon.  Dams  as 
high  as  480  ft.  (146  m. )  have  been  considered.  The 
foundation  and  abutments  for  a  high  dam  appear  to  be 
e.xcellent.  A  250-ft.  (76-m.) 
dam  would  develop  about 
46,000  hp.  and  a  480-ft. 
( 146-m.)  dam  about  IDO.OOO 
hp.  of  primary  poweri  The 
latter  would  be  1,300  ft. 
(396  m. )  long  on  top  and 
about  160  ft.  (48.7  m.)  long 
at  the  base.  This  site  may 
play  a  very  important  part 


Mvstic  Lake,  on  the  Yellowstone,  offers  storage  for  an  1.100- 
ft.-head  development  with  a  capacity  of  S.OOO  primary  horsepower. 

in  railway  electrification  on  account  of  its  location,  it 
being  the  easternmost  site  of  any  size  in  Montana.  It 
could  be  used  to  electrify  the  Chicago,  .Milwaukee  &  St. 
Paul  Railway  from  Harlowton,  Mont.,  the  present 
eastern  terminus  of  the  electrified  section,  as  far  east  as 
transmission  is  feasible,  and  to  electrify  the  Northern 
Pacific  from  .some  point  about  Livingston,  Mont.,  as  far 
east  as  transmission  is  practicable. 

As  shown  in  the  table,  the  developments  along  the 
Clark's  Fork  and  the  Flathead  Rivers  offer  a  possibility 
of  developing  578,500   hp.,  which   with   the  42,500   hp. 
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already  developed  would  total  621,000  hp.  For  reference, 
the  developed  and  undeveloped  power  sites  on  this 
watershed,  which  is  west  of  the  Continental  Divide,  have 
been  designated  with  the  letters  of  the  alphabet,  pro- 
ceeding from  the  Flathead  and  Clark's  Fork  and  from 
the  mouth  of  the  Flathead.  There  is  only  one  project 
of  10,000  hp.  capacity  on  the  Clark's  Fork  above  the 
Flathead.  This  is  the  Fish  Creek  site  and  will  be 
referred  to  by  name  only.  The  site  at  Eonner,  with  an 
installed  rating  of  3,200  hp.,  which  supplies  Missoula,  is 
developed  and  is  the  property  of  the  W.  A.  Clark  Power 
Company. 

Project  A  would  consist  of  a  power  dam  on  the  North 
Fork  of  the  Flathead  at  a  point  one-half  mile  above  the 
mouth  of  Canyon  Creek  and  a  storage  dam  and  reservoir 
8  miles  ( 13  km.)  above.  The  dam  power  would  be  145  ft. 
(44  m.)  high  above  low-water  level  and  525  ft.  (160  m.) 
long  at  the  top.    The  capacity  would  be  30,000  hp.    The 


DE\TELOPED  AXD  UXDEVELOPED  WATERP0^T;R  OX 
PRIXCIPAL  WATER  SHEDS 

FOUR 

Name 

MISSOURI  AXD  MADI 

Xo. 
1 

SOX 

Undeveloped. 
Hp. 
14.000 
20.000 
12,000 
4.000 
30,000 

■  17  ddo 
ii.'ooo 

"^     22  000 

Developed 
Hp. 

2 

3 

4 

12.000 

5 

Canyon  Ferry 

Hauser 

Holter 

Cascade 

6 

7 

8 

9 

10 

12.000 
20.000 
31.000 

B.bdb 

Rainbow 

11 

12 

36,000 

Volta ..: 

Sheep  Creek 

13 

14 

49,000 

Total 

. .      140.000 

5,000 

8.000 

1.560 

100.000 

5.000 

124,550 

30.000 
12.000 
5.500 
205.000 
82.000 
20.000 
48.000 
60.000 
92.000 
24.000 

..      578,500 

20,000 
11,000 

31,000 

173,000 

Yankee  Jim  Canyon . . 
Livingston 

YELLOWSTOXE 

■  2.666 

Billing-! 

Big  Horn  Canyon 

1,440 

Total 

CLARK'S  FORK* 
A 

3,440 

Coram 

B 

C 

'  2,566 

Poison 

Lower  Flathead 

Thompson  Falls 

Do. Ian 

D 

E 

F 

G 

46,666 

H 

Cabinet 

Fish  Creek 

I 

J 

Total 

42.500 

Krotenai  Fall^ 

KOOTEXAI 

Total 

*  Calculated  on  basis  of  30  ft.  storage  in  Flathead  Lake 

site  for  the  storage  dam  is  somewhat  questionable  on 
account  of  the  foundations.  The  dam  would  be  140 
ft.  (42  m.)  high  and  1,250  ft.  (381  m.)  long. 

The  Project  B  is  on  the  Flathead  River  near  Coram, 
Mont.,  about  one-fourth  of  a  mile  (0.4  km.)  below  the 
mouth  of  South  Fork.  The  Great  Northern  Railroad 
runs  along  the  north  bank  of  the  Flathead  River  at  the 
site.  It  is  not  known  at  what  depth  bedrock  could  be 
found  at  the  south  abutment  or  in  the  stream  bed,  but 
if  satisfactory  foundations  were  found,  it  would  be 
feasible  to  construct  a  dam  90  ft.  (27  m.)  high  above 
the  low-water  level,  which  would  be  700  ft.  (213  m.) 
long  on  top.  The  maximum  capacity  of  the  site  would  be 
about  12,000  hp. 

Project  C  is  on  the  Swan  River  at  Big  Fork  and 
includes   Swan   Lake.     The   capacity   available   at   this 


site  including  storage  in  Swan  Lake  is  placed  at  8,000 
hp.,  of  which  2,500  hp.  is  already  developed. 

Project  D  is  the  most  important  of  the  possible 
developments  on  either  of  these  two  rivers,  totaling 
205,000  hp.  This  project  involves  using  Flathead  Lake 
as  a  storage  reservoir  and  the  development  of  a  fall  of 
about  240  ft.  i  73  m.)  in  the  10  miles  (16  km.)  of  stream 
below  the  lake,  probably  by  means  of  a  186-ft.  (56  m.) 
dam  and  a  53-ft.  (16  m.)  dam  or  one  50-ft.  (15  m.) 
diverting  and  storage  dam  near  the  lake  outlet,  a  4-mile 
(6  km.)  tunnel  and  a  second  50-ft.  dam.  Without  storage 
the  minimum  capacity  of  the  projects  would  be 
51,000  hp. 

What  Storage  Will  Do  in  Flathead  Lake 

With  storage  in  Flathead  Lake  between  the  mean 
high  and  low  water  marks  the  capacity  would  be  113.000 
hp.,  the  water  being  controlled  through  a  vertical  dis- 
tance of  9  ft.  (2.7  m.).  The  area  of  Flathead  Lake  is 
187  square  miles  (485  sq.  km.),  with  a  long  shore  line. 
A  dam  30  ft.  (9  m.)  high  above  mean  low  water  would 
about  equalize  the  flow  in  the  stream  throughout  the 
ordinary  year  and  would  give  a  capacity  of  205,000  hp. 

Between  the  lower  power  house  of  Project  D  and 
Paradise,  Mont.,  it  would  probably  be  feasible  to  develop 
as  Project  E  a  fall  of  175  ft.  (53  m.)  in  four  sections, 
consisting  of  four  dams  across  the  Flathead  River. 
Their  combined  capacity  without  storage  in  Flathead 
Lake  would  be  37,000  hp.  With  storage  of  9  ft.  (2.7  m.) 
between  mean  high  and  low  marks  their  capacity  would 
be  82,000  hp.  With  30  ft.  (9  m.)  of  storage,  their 
capacity  would  be  150,000  hp. 

Project  G,  undeveloped,  is  known  as  the  Donlan  site. 
It  is  located  about  6  miles  below  Thompson  Falls.  A 
head  of  40  ft.  can  be  developed  by  means  of  a  dam. 
The  capacity  is  20,000  hp.  without  storage  and  48,000 
hp.  with  30  ft.  of  storage  in  Flathead  Lake. 

On  the  Clark's  Fork  River  near  Noxon,  Mont.,  about 
35  miles  (56  km.)  below  Thompson  Falls  is  undeveloped 
Project  H  which  is  known  as  the  Rock  Island  Gorge. 
The  stream  at  this  point  runs  over  a  rock  ledge  dividing 
into  two  channels  around  a  rock  island.  The  abutments 
are  of  ledge  rock.  The  channels  are  550  ft,  and  400  ft. 
( 167  m.  and  122  m.)  wide  at  an  elevation  50  ft.  (15  m.) 
above  the  low-water  level.  The  width  of  the  channels  at 
low  water  level  are  250  ft.  and  150  ft.  (76  m.  and 
45.7  m).  The  power  house  would  be  located  at  one  end 
of  the  dam.  A  50-ft.  head  at  this  point  would  develop 
about  25,000  hp.  without  storage  and  60,000  hp.  with  30 
ft.  (9  m.)  of  storage  in  Flathead  Lake.  The  dam  at 
Rock  Island  would  probably  develop  enough  pondage  for 
daily  regulation,  but  no  storage. 

Railroad  Right-of-Way  Limits  Cabinet 
Gorge  Development 

The  Cabinet  Gorge  site  on  the  Clark's  Fork  River  in 
Montana  near  the  Idaho  line  is  known  as  Project  I  and 
is  undeveloped.  The  precipitous  rock  walls  of  the 
can5-on  are  115  ft.  (35  m.)  high  above  low-water  mark. 
The  width  of  the  canyon  at  the  low  water  elevation  is 
175  ft.  (53  m.).  and  the  width  at  the  top  185  ft.  (56  m.). 
The  Northern  Pacific  Railroad  track  above  the  dam  site 
and  the  tailwater  from  the  Rock  Island  project  would 
limit  the  height  of  dam  to  about  77  ft.  (23  m.l  above 
low  water.  This  head  without  storage  will  develop 
38,000  primary  horsepower.  With  30  ft.  (9  m.)  of 
storage  or.  Flathead  Lake,  the  primary  power  developed 
would  be  92,000  hp. 
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There  is  a  site  on  the  Clark's  Fork  above  the  mouth 
of  the  Flathead  known  as  the  Fish  Creek  site.  It  is 
about  45  miles  (72  km.)  below  Missoula  and  the  nearest 
large  power  site  to  the  town.  A  head  of  108  ft.  (33 
m.)  can  be  developed  by  a  dam  which  will  give  a  capac-' 
ity  of  24,000  primary  horsepower.  The  stream  at  the 
site  for  the  dam  is  150  ft.  (45  m.)  wide  and  6  ft.  (1.8 
m.)  deep.  The  dam  will  be  about  550  ft.  (167  m.)  long 
on  top. 

There  are  two  power  sites  on  the  Kootenai  River  in 
Montana.  The  upper  one  is  at  Kootenai  Falls  on  the 
Great  Northern  Railroad  between  Libby  and  Troy.  It 
will  consist  of  a  dam  above  the  falls  and  a  power  house 
at  the  north  end  of  the  dam.  There  appears  to  be  a  very 
good  rock  foundation.  The  head  developed  will  be  89  ft. 
(27  m.).    The  primary  capacity  will  be  about  20,000  hp. 

The  lower  site  on  the  Kootenai  is  in  Montana  near  the 
Idaho  line.  The  canyon  is  350  ft.  (110  m.)  wide  at  an 
elevation  50  ft.  (15  m.)  above  low  water  with  good  rock 
abutments  and  apparently  good  rock  foundation.  A 
50-ft.  head  would  develop  11,000  hp.  of  primary  power. 

Uses  for  Power  in  the  State 

If  the  railroads  are  excepted,  there  is  very  little 
steam  power  generated  in  the  state.  All  the  large 
mining  and  manufacturing  centers  are  supplied  with 
electrical  power,  as  are  nearly  all  of  the  flour  mills,  grain 
elevators,  creameries,  etc.  When  the  Montana  indus- 
tries were  going  in  full  stride  there  was  a  demand  for 
almost  the  entire  supply  of  developed  power.  This 
means  that  new  sites  will  be  developed  for  any  further 
railroad  electrification  or  for  any  large  industrial  proj- 
ect that  may  be  undertaken. 

The  total  extent  of  railroad  lines  in  the  state  is 
about  4,900  miles  (7,885  km.),  and  of  this  about  400 
miles  (643  km.)  is  electrified.  The  average  requirement 
for  the  440  miles  (708  km.)  of  the  Chicago,  Milwaukee 
&  fet.  Paul  from  Harlowton,  Mont.,  to  Avery,  Idaho,  is 
20,000  hp.  and  the  maximum  40,000  hp.  The  maximum 
requirement  is  about  91  hp.  per  mile.  The  train  miles 
and  the  grades  on  this  railroad  may  not  be  a  fair 
average  for  the  railroads  of  the  state,  but  in  order  to 
estimate  roughly  the  maximum  demand  likely  to  occur 
for  railroad  purposes,  it  has  been  used  and  gives  a 
total  demand  of  about  450,000  hp.  Since  this  power  may 
ultimately  be  furnished  on  a  50  per  cent  load  factor,  a 
primary  capacity  of  225,000  hp.  where  the  storage  is 
ample,  as  in  the  case  of  the  Big  Horn  and  Flathead  Lake 
projects,  would  be  required. 

The  total  length  of  the  main  lines  of  the  Great 
Northern  and  Northern  Pacific  railroads  in  Montana, 
counting  both  the  Helena  and  Butte  routes  as  main  lines, 
and  of  the  part  of  the  main  line  in  Montana  of  the 
Chicago,  Milwaukee  &  St.  Paul  which  is  not  electrified 
is  ver\-  close  to  2,000  miles  (3,218  km.).  At  91  hp.  of 
installation  per  mile,  it  would  require  an  installation  of 
182,000  hp.  to  electrify  these  2,000  miles.  With  a 
50  per  cent  load  factor  and  with  adequate  storage,  the 
primary  capacity  required  would  be  only  91,000  hp. 
according  to  estimates. 

However,  it  seems  likely  that  the  power  for  this  elec- 
trification can  best  be  supplied  from  a  large  power 
system  having  a  higher  load  factor  than  50  per  cent, 
thus  getting  a  more  continuous  use  of  the  installation. 
The  present  load  factor  of  the  system  of  the  Montana 
Power  Company  which  supplies  power  for  the  Chicago, 
Milwaukee  &  St.  Paul  electrification  is  considerably 
higher,  or  about  87  per  cent. 


Monel  Metal  Has  Definite 
Magnetic  Properties 

Investigation    Shows    Magnetic    Characteristics    Con- 
siderably Less  Than  Iron — Important  Property 
in  Loss  of  Magnetism  at  Temperature 
Near  200  Deg.  Fahr. 

By  Charles  W.  Burrows 

Magnetic  Research  Engineer,  New  York  City 

DURING  recent  years  an  important  alloy  of  nickel 
and  copper,  under  the  name  of  monel  metal,  has 
been  developed  and  has  become  quite  widely  used  in 
the  industries.  This  metal  has  definite  magnetic  char- 
acteristics which  are  well  below  those  of  soft  iron,  but 
the  critical  temperature  at  which  it  becomes  non-mag- 
netic is  very  low,  near  the  boiling  point  of  water — a 
property  which  should  make  it  of  importance  for  such 
use  as  in  relays  for  temperature  control  equipment. 
The  metal  resists  corrosion,  moreover,  and  is  tough, 
strong  and  elastic. 

Because  of  its  growing  importance  in  the  arts  and 
industry  and,  fui-thermcre,  because  of  the  complete 
lack  of  information  concerning  its  magnetic  character- 
istics, it  seemed  worth  while 
to  investigate  the  magnetic 
nature  of  monel  metal  not 
only  in  the  cast  condition 
but  also  as  modified  by  ther- 
.  .  ^^^^-,  mal    and    mechanical    treat- 

I   I        ^^^B^  ment.   The  monel  metal  used 

/    ^^^^r^  in     this     investigation    was 

supplied  by  the  International 
Nickel  Company  through  the 
courtesy  of  Dr.  Paul  Merica. 
This  material  is  taken  from 
the  standard  products  regu- 
larly supplied  commercially, 
and  analyses  of  the  samples 
tested  are  given  in  Table  I. 
The  samples  of  monel  metal 
were  examined  magnetically 
by  placing  them  in  the  uni- 
form field  of  a  long  magnetizing  solenoid  and  suddenly 
withdrawing  them  from  this  magnetic  field.  The  re- 
sulting change  in  magnetic  flux  threading  the  small 
detector  coil  which  at  the  beginning  surrounded  the 
metal  portion  of  the  test  bar  is  indicated  by  the  ballistic 
deflection  of  a  suitable  galvanometer.     This  quantity 


TABLE  I— .\NALYSES  OF  THE  VARIOfS  SAMPIES  OF  MONEL 
METAL  USED  L\  THIS  INVESTIGATION 


FIG.       1  ■ —  ELECTROMAGNET 

USED  IN  QUALITATIVE 

MAGNET  TESTS 


S 


Analysis      Process  Shape  Ni  Cu  Fe  Mn         C 

P          Hot-rolled  Rod  66.12  28  75  2.68  I  91  0,22  0  29  0.021 

Q          Hot-rolled  Sheet  67  12  30  73  1.67  0.22  0  13  0   10  0.026 

R         Hot-rolled  Sheet  68.98  29  10  1.60  Oil  0  07  0   10  0  022 

S          Hot-rolled  Rod  66.92  29  10  1.70  1.86  0  22  0   17  0.022 

T         Cast  Rod  66  18  28  42  2  37  2.10  0   18  0  70  0.038 

U*       Cast  Rod  64  50  30.12  2.75  0.87  0.14  0.90  0.062 

*I'b  0.59 


added  to  the  strength  of  the  magnetic  field  as  deter- 
mined by  a  separate  measurement  gives  the  true  induc- 
tion in  the  specimen. 

Full  induction  curves  for  a  number  of  typical  samples 
are  shown  in  Fig.  2,  while  Fig.  3  has  been  prepared  in 
order  to  show  the  relative  magnetic  characteristics  of 
monel  metal  and  the  usual  magnetic  materials. 

Monel    metal,    in    common    with    all    other    magnetic 
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MAGNETIC  CHARACTERISTICS  OF  MONEL  METAL 
COMPARED   WITH    OTHER   MATERIALS 


materials,  has  a  critical  temperature  below  which  the 
material  is  magnetic  and  above  which  it  is  non-mag- 
netic Thi.s  temperature  is  found  by  causing  the  mate- 
rial to  pass  through  a  series  of  ascending  and  descending 
temperatures,  ending  at  the  temperature  at  which  the 
magnetic  nature  changes.  In  this  investigation  the 
critical  point  was  determined  by  two  methods.  The 
preferred  method  consisted  in  placing  a  small  slug  of 
the  material  under  test  in  a  beaker  of  paraffin,  at  a 
temperature  differing  only  slightly  from  the  tempera- 
ture of  the  paraffin,  to  pass  through  the  critical  tem- 
perature. During  this  operation  the  slug  was  repeatedly 
tested  with  a  small  pointed  electromagnet  and  the 
temperature  at  which  the  magnetic  change  occurs  was 
noted.  In  the  samples  tested  there  was  no  appreciable 
difference  between  the  temperature  at  which  the  magne- 
tizability  of  the  material  disappeared  on  heating  and 
that  at  which  it  reappeared  on  cooling.  The  average 
critical  point  for  a  number  of  sheet  and  rod  samples, 
hot  and  cold-rolled,  was  203  deg.  F.  (95  deg.  C). 

The  other  magnetic  metals  lose  their  magnetism  at 
considerably  higher  temperatures.  While  variations 
exist  between  the  observations  of  different  persons,  the 
following  figures  are  given  as  the  magnetic  critical 
temperatures  of  the  three  common  magnetic  materials: 
Nickel,  670  deg.  Fahr.  (350  deg.  C.)  ;  iron,  1,440  deg. 
Fahr.  (780  deg.  C);  cobalt,  2,000  deg.  Fahr.  (1,090 
deg.  C). 

Experiment  showed  that  the  heat  treatment  which 
will  produce  the  lowest  permeability  in  monel  metal 
consists  in  heating  to  a  temperature  of  1,300  deg.  Fahr. 

(700  deg.  C),  cooling  slowly  down   to  350  deg.   Fahr. 

(180  deg.  C),  and  finally  quenching  in  brine  at  16  deg. 


TABLE  II— CHANGES  IN  PERMEABILITY  PRODUCED  BY  COLD- 
WORKING 


Change  in 
Permeability 


1  1 00  per  cent  i 

2.5  1 7  per  cent  decrease 

5  27  per  cent  decrease 

10  29  per  cent  decrease 

25  28  per  cent  decrea-so 

30  28  per  cent  decrease 

1 00  14  per  cent  decrease 

200  12  per  cent  decrease 


Fahr.  ( — 9  deg.  C).  The  highest  permeability  re- 
sulted from  furnace  annealing  at  approximately  1,300 
deg.  Fahr. 

The  influence  of  hot-working  upon  the  magnetic  prop- 


erties of  monel  metal  is  shown  by  a  comparison  of  the 
magnetic  results  for  the  cast  material  with  these  re- 
sults for  the  hot-rolled  material.  The  cast  material  in 
the  annealing  state  shows  the  lowest  induction,  the 
annealing  hot-rolled  sheet  shows  the  highest  perme- 
ability, and  the  hot-rolled  rods  occur  at  an  intermediate 
position.  In  general,  the  effect  of  hot-working  is  to 
increase  the  magnetic  softness  of  the  monel  metal,  the 
cast  metal  being  the  hardest  magnetica:ly  and  the  sheet 
which  has  received  the  maximum  of  hot-working  the 
softest  magnetically. 

Cold-working  produces  changes  in  the  magnetic  char- 
acteristics of  monel  metal.  For  large  magnetizing 
forces  the  magnetic  changes  are  similar  both  in  nature 
and  in  magnitude  to  the  corresponding  changes  in  the 
magnetic  properties  of  steel.  To  determine  the  effect 
of  cold-working,  a  monel  rectangular  bar  10  in.  i  25  cm.) 
long  was  hammered  while  cold  until  it  showed  art  in- 
crease of  2i  per  cent.  Table  II  shows  the  relative 
change  in  permeability  between  the  original  specimen 
and  the  hammered  bar. 


Most  Popular  Incandescent  Lamps  at 
Present  Time 

IN  THE  vacuum-type  lamp  the  40-watt  size  is  used 
to  the  greatest  extent,  it  representing  about  a  quar- 
ter of  all  lamps  of  this  class.  The  25-watt  is  a  good 
second,  followed  by  the  60-watt  and  50-\vatt.  A  ten- 
dency to  standardize  the  last-named  size  accounts  for  a 
very  perceptible  increase  in  its  use  during  the  last  two 
years.  Meanwhile  the  gas-filled  lamps  of  75  watts  and 
100  watts  have  risen  in  popularity,  while  little  change 
is  shown  in  the  larger  sizes.  It  now  looks  as  if  the  two 
sizes  just  mentioned  would  very  rapidly  drive  out  the 
100-watt  and  perhaps  the  60-watt  vacuum  lamps.  For 
street-lighting  work  the  vacuum  type  has  virtually  dis- 
appeared. 

In  the  matter  of  voltages  there  is  the  same  tendency 
toward  clustering  around  a  few  particular  values  that 
appeared  in  the  days  of  the  carbon  lamp,  though  with 
somewhat  less  reason.  The  three  voltages  most  gen- 
erally used,  including  three-fourths  of  the  whole  num- 
ber of  lamps,  are  110,  115  and  120.  The  use  of  the  last 
two  has  grown  at  the  expense  of  the  first  within  two 
years. 

The  lamp  committee  brought  out  these  facts  at  the 
recent  N.  E.  L.  A.  convention  in  Chicago. 
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Public  Necessity  the  Controlling 
Factor  in  Homer  Case 

Priority  of  Highway  Occupation  G'ves  Telephone  Com- 
pany No  Greater  Rights  Except  to  Protection 
from  Interference  When  Substantial 

THE  "Homer  inductive  interference  case,"  so  called, 
that  has  been  before  the  Illinois  Public  Utilities 
Commission  for  more  than  a  year  past,  was  the  subject 
of  a  second  supplemental  order  on  June  30,  as 
noted  in  the  Electrical  World  for  July  9  on  page  84, 
that  is  of  deep  interest  to  the  entire  industry'.  The 
Homer  Electric  Light  &  Power  Company  in  1920  asked 
for  the  right  to  construct  a  13,000-volt  line  along  a 
country  road  to  serve  a  coal-mining  property.  The  road 
was  already  occupied  by  telephone  lines,  both  local  and 
long-distance.  On  its  being  shown  that  the  customer 
could  be  ser\'ed  by  a  line  paralleling  an  adjacent  rail- 
way, the  commission  refused  the  right  to  construct  the 
line  on  the  highway  and  the  line  was  accordingly  con- 
structed along  the  railway  right-of-way.  In  the  sum- 
mer of  1920  a  number  of  farmers  along  the  highway 
petitioned  for  service  and  the  commission,  after  hearing 
the  evidence,  granted  the  authority  to  construct  the  line. 
Approximately  7  miles  of  circuit  are  already  in  use 
dlong  the  highway,  and  the  new  line  will  add  about  5 
miles  to  the  parallel.  The  present  order  is  the  result 
of  a  rehearing  on  request  of  the  telephone  companies. 
The  findings  affecting  the  use  of  the  highway  are  of 
extreme  importance.  The  order  is  presented  below  in 
an  abbreviated  form  that  includes  the  most  important 
portions,  the  citations  and  discussion  of  the  evidence 
being  omitted: 

Two  Main  Issues 

The  main  issues  in  this  case  are  twofold :  First — Whether 
or  not  a  telephone  company  occupying  one  side  of  a  high- 
way with  its  poles  and  lines  can,  by  reason  of  its  prior 
occupancy,  stand  in  the  way  of  an  electric  company  which 
desires  to  occupy  the  opposite  side  of  the  roadway  for  the 
purpose  of  furnishing  a  service  to  the  abutting  property 
owners  and  local  consumers  different  from  that  which  the 
telephone  company  is  able  to  provide;  or,  in  other  words, 
does  any  legal  rule  of  priority  of  occupancy  of  a  highway 
as  opposed  to  a  junior  company  extend  to  a  right  in  the 
senior  company  to  limit  or  prevent  property  owners  along 
the  highway,  on  their  petition  therefor,  from  obtaining 
and  enjoying  other  and  different  kinds  of  public  utility 
service  which  will  reasonably  serve  their  convenience  and 
necessity?  Second — (a)  Whether  or  not  there  is  substan- 
tial interference  with  commercial  telephone  service  by 
reason  of  the  existing  parallel,  and  (b)  whether  or  not 
substantial  interference  will  result  from  the  proposed  ex- 
tension of  the  existing  parallel.     .     . 

Counsel  for  the  petitioning  farmers  in  his  argument  con- 
tends that  farmers  and  local  communities  are  not  users  of 
extreme  long-distance  telephone  service  and  that  service  of 
this  character,  if  of  such  nature  as  to  be  unable  to  operate 
in  the  vicinity  of  other  public  utilities,  should  seek  the 
seclusion  of  a  private  right-of-way  rather  than  a  public 
highway.     .     .     . 

Highway  Priority 

It  must  also  be  remembered  that  the  present  inter-city 
and  transcontinental  use  of  highways  for  automobile  high- 
way traffic  and  for  long-distance  service  of  any  kind  is 
entirely  modern;  that  these  highways  still  retain  as  funda- 
mental the  original  idea  of  a  local  road;  that  each  such 
highway  furnishes  to  persons  living  thereon  their  sole  line 
of  public  communication,  of  ingress  and  egress  to  and  from 
their  premises,  and  that  for  the  regulation  and  protection  of 
the  rights  of  the  abutting  property  owners  as  to  additional 


burdens  on  the  highway  and  the  right  of  unobstructed 
ingress  and  egress  to  their  property,  as  well  as  the  preser- 
vation intact  of  the  public  easement  of  the  right  of  travel 
on  all  the  highway,  certain  well-defined  rules  have  been 
adopted  by  our  courts  and  maintained  for  many  years.    .    .    . 

The  commission  in  a  case  of  this  kind  will  take  into 
consideration  the  fact  that  the  abutting  property  owners 
along  a  highway  have  dedicated  the  highway  to  the  public 
use,  retaining  in  themselves  the  fee  of  the  highway.  .  .  . 
In  cases  of  this  kind  the  commission  is  governed  largely  by 
the  convenience  and  requirements  of  the  abutting  owners. 

It  is  the  policy  of  this  state  to  foster  the  development 
of  its  rural  communities,  and  this  commission  believes  that 
a  public  utility  which  happens  to  be  the  earlier  occupant 
of  a  highway  must  recognize  the  fact  that  the  prosperity 
and  growth  of  the  community  require  the  further  use  of 
the  highways  by  other  utilities,  and  therefore  that  all  such 
utilities,  hoth  earlier  and  later  occupants  of  the  highways, 
must  so  operate  and  construct  their  ow-n  lines  as  to  prevent 
unreasonable  interference  one  with  the  other.     .     .     . 

Equal  Highway  Rights 
The  law  is  clear  that  public  utility  companies  exercising 
similar  franchises,  such  as  companies  operating  trans- 
mission, telephone  and  telegraph  lines,  have  equal  rights 
in  the  highways  and  that  priority  of  occupancy  by  one 
company  does  not  give  to  that  company  the  right  to  ex- 
clude other  such  companies  from  occupying  the  highway. 
Prior  occupancy  may  perhaps  give  the  prior  occupant  a 
right  superior  in  some  respects  to  that  of  a  later  comer. 
This  superior  right,  however,  is  limited  to  protection  from 
interference   substantial   in   character.     .     . 

Substantial  Interference 

We  come  now  to  the  second  proposition  presented  to  this 
commission  for  its  decision,  (a)  whether  there  is  substan- 
tial interference  with  commercial  telephone  service  by 
reason  of  the  existing  parallel.  This  is  largely  a  question 
of  fact.  The  telephone  companies  introduced  in  evidence 
the  results  of  tests  made  with  a  "noise  meter,"  the  results 
of  tests  made  to  determine  the  "telephone  interference  fac- 
tor" and  the  testimony  of  telephone  experts  and  of  two  tele- 
phone operators.    .    .    . 

In  this  case  tests  were  made  on  twelve  circuits,  on  nine 
of  which  the  noise  was  not  in  excess  of  800  units.  The 
other  three  circuits  on  which  the  noise  was  found  to  be 
severe  are  phantom  circuits.  The  testimony  indicates  that 
reasonably  satisfactory  service  can  be  rendered  over  tele- 
phone circuits  on  which  the  noise  units  are  not  in  excess 
of  what  was  found  on  nine  of  these  circuits.  The  telephone 
lines  in  the  section  tested  are  transposed  in  a  standard 
manner  for  the  elimination  of  cross  talk  and  mutual 
unbalances,  but  have  not  been  transposed  since  the  electric 
supply   line  was  constructed.     .    .     . 

Disadvantages  of  Listening  Tests 

In  the  development  of  the  telephone  industry  it  has  been 
found  that  for  testing  purposes  the  ear  is  a  relatively  crude 
instrument  compared  with  highly  sensitive  electrical  in- 
struments. Listening  tests  have  the  disadvantage  that 
they  depend  upon  the  judgment  of  the  listener  and  upon  the 
condition  of  the  receiving  station,  and  tests  on  telephone 
lines  to  determine  interference  are  possibly  not  represen- 
tative, in  that  the  conversations  may  have  been  routed 
over  the  best  or  worst  circuits.  The  commission  recog- 
nizes and  appreciates  the  value  of  in.strument  tests  in  the 
development  of  the  telephone  industry  where  a  comparison 
(f  telephonic  transmission  under  various  conditions  is 
primarily  sought.  .  .  .  A  determination  of  whether  in- 
terference is  substantial  and  whether  the  service  may  be 
considered  reasonably  commercial  may  be  better  determined 
by  conversational  tests  made  at  a  time  when  the  instru- 
ments are  generally  used  and  during  periods  when  the 
conditions  affecting  both  electric  and  telephone  lines  are 
representative  and  when  normal  conditions  of  attenuation 
and    accumulation    prevail.     .     .     . 

The  telephone  companies"  experts  claimed  that  a  tele- 
phone interference  factor  having  a  value  of  173  is  unduly 
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high.  The  record  shows,  however,  that  at  the  present  time 
only  meager  data  are  at  hand  with  reference  to  the  impor- 
tance of  telephone  interference  factor  tests.  It  was  ad- 
mitted by  practically  all  the  expert  witnesses  for  both  sides 
that  the  telephone  interference  factor  is  but  one  of  a  large 
number  of  factors  influencing  the  disturbance  in  the  paral- 
leling telephone  circuits.  Other  factors  are  voltage  of  the 
electric  supply  line,  separation  of  the  conflicting  lines, 
inequality  of  the  capacity  of  the  conductors  to  ground, 
residual  voltages  and  current,  unbalance  of  the  power  cir- 
cuit, character  of  harmonics  in  the  inducing  circuit,  char- 
acter of  the  transpositions  in  the  supply  and  the  signal 
lines,  the  degree  to  which  they  are  co-ordinated  and  the 
distance  of  the  telephone  subscriber  from  the  section  paral- 
leled. Extensive  reference  was  made  to  a  paper  written 
by  H.  S.  Osborne,  entitled  "Review  of  Work  of  Sub-Com- 
mittee of  Wave-Shape  Standard  of  the  Standards  Commit- 
tee," presented  at  a  meeting  of  the  American  Institute  of 
Electrical  Engineers  on  Feb.  20,  1919,  a  copy  of  which 
paper  was  introduced  in  evidence.  The  writer  himself  does 
not  appear  to  have  given  to  this  factor  the  importance 
that  was  attached  to  it  by  the  telephone  companies'  experts 
in  this  proceeding.     .     .     . 

Must  Show  Real  Handicap  to  Conversation 

This  commission  will  not  hold  the  interference  to  be 
substantial  unless  it  is  conclusively  shown  that  service  is 
impaired  to  the  extent  that  the  user  of  the  telephone  is 
clearly  handicapped  in  his  conversation,  or  is  readily  aware 
of  the  induction  without  making  a  point  to  listen  for  the 
disturbance,  or  that  an  unusual  amount  of  repetition  is 
necessary,  or  that  the  words  of  the  speaker  are  made  unin- 
telligible. It  is  not  sufficient  to  prove  that  noise  can  be 
detected  by  the  use  of  delicate  instruments,  or  that  a  slight 
hum  can  be  heard  by  the  tester  when  a  special  effort  is 
made  to  notice  it.  Neither  is  it  sufficient  to  state  that  the 
telephone  service  on  a  particular  line  may  sometimes  cause 
the  transmission  of  unsatisfactory  messages.  Even  on  the 
best  telephone  circuits  service  is  sometimes  unsatisfactory 
without  any  pronounced   cause.     .     .     . 

We  now  come  to  the  second  part  of  the  second  proposition, 
(b).  The  witnesses  for  the  telephone  companies  claimed  that 
the  construction  and  operation  of  the  additional  proposed 
parallel  from  Fairmount  to  Catlin  will  result  in  such  in- 
ductive interference  as  to  render  the  telephone  lines  uncom- 
mercial. They  base  their  conclusions  upon  the  alleged 
interference  arising  from  the  existing  parallel  and  upon 
the  theory  that  interference  caused  by  the  proposed  paral- 
lel by  reason  of  accumulation  would  be  substantial.  It  is 
evident  that  the  testimony  of  these  witnesses  was  largely 
conjectural.  .  .  .  The  record  shows  that  good  telephone 
service  is  being  rendered  in  the  cases  of  many  parallels 
throughout  the  country  where  the  parallels  are  longer  and 
where  factors  tending  to  induce  serious  interference  are 
greater  than  in  the  present  ease.  Where,  as  in  this  case, 
a  parallel  is  unavoidable,  there  are  shown  standard 
methods  in  common  use  for  the  elimination  or  substantial 
reduction  of  such  interference  as  may  exist. 

The  telephone  companies  contended  that  the  proper 
method  of  furnishing  electric  light  and  power  service  to 
the  petitioning  prospective  consumers  along  this  highway 
is  by  means  of  a  low-voltage  distribution  line.  The  appli- 
cation of  this  method  would  necessitate  in  this  case  the 
continuance  of  the  existing  13,000-volt  line  of  the  power 
company  along  the  Wabash  Railroad,  paralleling  the  high- 
way in  question.  This  would  mean  a  duplication  of  invest- 
ment, additional  cost  of  operation  and  maintenance  and  a 
likelihood  of  impaired  electric  service.     .     .     . 

Franchises  Always  Subject  to  Rights  of  Owner 

It  is  plain  that  in  case  of  new  construction  by  two  utili- 
ties on  a  highway  each  utility  would  bear  the  cost  of 
making  the  necessary  transpositions  in  its  own  lines  and  of 
installing  that  character  and  standard  of  construction  that 
would  render  good  commercial  service.  When  a  public 
utility  obtains  a  right  or  franchise  to  operate  upon  the 
highways  of  the  state  it  takes  such  right  or  franchise  sub- 
ject to  the  rights  of  the  owner  of  the  underlying  fee  to  the 


public  easement  of  right  of  travel  and  to  the  right  of  the 
state  to  permit  the  occupancy  Oi  such  highways  for  other 
public  purposes. 

The  record  in  the  instant  cause  indicates  that  there  may 
be  certain  readjustments  of  the  power  and  telephone  lines 
to  permit  of  the  rendition  of  good  commercial  telephone 
service.  The  record,  however,  does  not  indicate  the  extent 
of  these  necessary  readjustments  or  transpositions  nor  the 
probable  cost  to  the  parties  hereto  of  making  such  trans- 
positions. The  commission,  therefore,  is  not  at  this  time 
expressing  an  opinion  as  to  the  proper  allocation  of  costs 
of  necessary  changes,  but  in  the  event  that  the  power  and 
telephone  companies  cannot  come  to  a  satisfactory  settle- 
ment the  commission  will  take  evidence  as  to  the  cost  of 
the  necessary  remedial  measures  and  the  proper  allocation 
of  the  cost  thereof  between  the  parties  hereto.     .     .     . 

Commission's  Finding 

The  commission,  having  considered  all  the  pleadings 
herein  and  all  the  evidence  adduced  and  the  representa- 
tions and  arguments  presented,  and  being  fully  advised  in 
the  premises,  finds: 

1.  That  the  construction  and  operation  of  the  proposed 
additional  5  or  6-mile  parallel  from  Fairmount  to  Catlin, 
along  the  highway  commonly  known  as  the  "hard  road," 
but  on  the  opposite  side  thereof  from  the  telephone 
lines,  will  not  in  any  substantial  degree  interfere  with  the 
rendering  of  good  commercial  telephone  service,  provided 
that  (a)  the  existing  13,000-volt,  single-phase  electric 
transmission  lines  are  changed  to  three-phase  as  specified 
in  the  findings  hereinafter,  (b)  the  electric  transmission 
line  is  transposed  to  co-o'dinate  with  transpositions  in  the 
paralleling  telephone  circuits,  (c)  the  telephone  circuits  are 
properly  transposed. 

2.  That  a  large  number  of  farmers  residing  along  said 
highway  between  Fairmount  and  Catlin  have  petitioned 
for,  and  are  entitled  to,  electric  light  and  power  service, 
and  that  the  most  feasible  and  practical  method  of  furnish- 
ing this  service  is  by  extending  along  the  highway  from 
Fairmount  to  Catlin  a  13,000-volt  transmission  line. 

Prosperity  Requires  Electkic  Service 

3.  That  the  growth  and  prosperity  of  the  farming  com- 
munities of  this  state  require  that  such  communities  be 
supplied  with  electric  light  and  power  service,  as  well  as 
with  telephone  service,  and  that  the  future  development  of 
rural  communities  will  be  seriously  impeded  if  one  class  of 
utilities,  such  as  telephone  companies,  be  given  a  monopoly 
of  the  highways  to  the  exclusion  of  other  utilities  subse- 
quently seeking  to  come  upon  the  highway  to  fulfill  an 
equally  important  service. 

4.  That  the  public  would  be  best  served  by  the  consti'uc- 
tion  and  operation  of  a  13,000-volt,  three-phase  trans- 
mission line  along  the  hard  road  between  Fairmount  and 
Catlin  and  that  the  public  convenience  and  necessity  re- 
quire the  construction  and  operation  by  the  Homer  Electric 
Light  &  Power  Company  of  such  a  line  along  the  said  road, 
such  line  to  be  located  upon  the  opposite  side  of  the  high- 
way from  that  at  present  occupied  by  the  telephone  cir- 
cuits of  the  Illinois  Bell  Telephone  Company,  the  Ameri- 
can Telephone  &  Telegraph  Company  and  the  Vermilion 
County  Telephone  Company. 

Must  Make  Lines  Three  Phase 

5.  That  the  exi-sting  single-phase  transmission  lines  of 
the  Homer  Electric  Light  &  Power  Company  extending 
from  Homer  to  Fairmount  and  from  Fairmount  to  Jamaica 
should  be  made  three-phase  by  said  company  and  properly 
transposed  to  co-ordinate  with  transpositions  in  the  paral- 
leling telephone  circuits,  and  that  the  proposed  electric 
line  between  Fairmount  and  Catlin  authorized  herein 
should  be  transposed  to  co-ordinate  with  proposed  trans- 
positions in  the  telephone  circuits. 

6.  That  the  evidence  fully  sustains  the  opinion  and  order 
of  this  commission  entered  Sept.  28,  1920,  and  that  the  said 
opinion  and  order  should  be  affirmed  except  in  so  far  as 
modified  by  the  terms  and  conditions  that  are  hereinafter 
specified. 
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Interconnection  Affords  Great 
Benefits  in  Italy 

Difference  in  Seasonal  Flow  in  Mountain  Ranges  Makes 
Interconnection  Essential — Ornate  Archi- 
tecture of  Italian  Plants 

CO-ORDINATION  of  water  resources  for  efficient 
power  production  was  emphasized  as  a  striking 
feature  of  hydro-electric  development  in  Italy  by  Guido 
Semenza  of  the  Italian  electrical  mission  to  the  United 
States  at  the  recent  N.  E.  L.  A.  convention  in  Chicago. 
He  pointed  out  that  about  6,000,000  kw.  in  water  power 
is  available  in  Italy,  which  has  an  area  of  about  111,000 
square  miles  (287,000  sq.km.),  or  twice  the  surface  of 
Illinois.  Thei-e  are  two  main  hydro-electric  .systems, 
one  in  the  Alps  and  the  other  in  the  Apennines.  The 
former  yields  a  maximum  flow  of  water  in  summer  and 
the  latter  in  winter.  Through  interconnection  and 
the  construction  of  storage  reservoirs  these  non-syn- 
chronous flows  are  utilized  to  the  maximum  extent, 
some  steam  auxiliary  plants  being  installed  for  sup- 
plementary service.  The  Milan-Lombardi  region  is 
served  effectively  through  the  use  of  a  storage  reservoir 
of  very  large  capacity  supplying  water  under  a  head 
of  900  m.  Interchange  of  energy  between  the  Alps 
and  Apennine  plants  was  brought  about  by  the  neces- 
sities of  the  war,  and  various  important  interconnec- 
tions are  still   incomplete  in  minor  detail. 

Generally  two  companies  which  desire  to  interchange 
energy  divide  the  expense  of  the  line,  or  otherwise  they 
form  a  separate  company   to   build  the   line. 

Up  to  the  present  time,  Mr.  Semenza  said,  about 
1,200,000  kw.  has  been  developed  which  could  be  used 
all  the  year  around  for  about  fifteen  hours  per  day. 
Recently  there  have  been  constructed  many  new  plants 
having  an  aggregate  capacity  of  550,000  kw.,  and 
franchises  have  already  been  granted  for  about  2,000,- 
000  kw.  of  new  power  to  be  developed. 

It  is  considered  essential  that  the  architectural  style 


of  buildings  in  Italy  be  kept  up  even  if  they  are  for 
hydro-electric  purposes,  said  ilr.  Semenza.  Formerly, 
when  a  castle,  a  bridge  or  anything  in  the  nature  of 
■a  public  building  was  erected  artists  were  called  in  to 
design  it,  and  for  this  reason  Italy  is  full  of  beautiful 
structui-es  designed  and  erected  in  past  generations. 
It  is  considered  advisable  to  continue  this  practice 
since  the  cost  of  doing  so  does  not  increase  the  total 

expense    of   the 

plants  more  than  1 
per  cent  compared 
with  what  it  would 
cost  to  erect  them 
in  a  plain  style. 
An  interesting 
plant  at  Vivarone 
was  described.  This 
plant  belongs  to  the 
Societa  Idroelet- 
trica  Piemonte  ed 
Elettricita  Alt  a 
Italia.  Here  is  a 
case  of  artificial 
storage  of  power. 
The  company  had  a 
certain  amount  of 
power  available 
during  the  night 
which  it  wanted  to 
store  for  use  dur- 
ing the  day.  A 
place  was  found 
where  there  were 
two  lakes  with  a  difference  in  elevation  of  483  ft.  (147 
m.).  On  a  level  with  the  lower  one.  Lake  Vivarone,  a 
plant  was  erected  and  equipped  with  a  set  of  motor- 
driven  high-pressure  pumps  which  could  be  used  during 
the  night  to  pump  the  water  from  the  lower  lake  to  the 
higher  lake.  During  the  day  the  water  thus  stored  was 
discharged  into  the  lower  lake  through  waterwheels 
driving  generators.    From  the  technical  point  of  view  it 


NARROW-BASE  TOWERS  ARE  BEING  USED 

IN  ITALY  EVEN  AT  ANGLES 

FOR  ECONOMY 


WATER  IS  PIMPED  TO  UPPER  LAKE  AT  NIGHT  FOR  USE  DURING   THE  DAY — NOT  ONLY  THE   DESIGN    OF   POWER    PLANTS 
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worked  well,  but  the  efficiency  of  the  whole  system  is 
very  low.  The  calculated  efficiency  is  53  per  cent,  but 
the  real  efficiency  is  not  more  than  40  per  cent. 

In  Italy  electric  service  companies  have  the  right  of 
eminent  domain.  Transmission  lines  can  be  erected 
over  the  straightest  and  .shortest  course,  arrangements 
being  made  for  fixing  the  price  of  the  land  so  utilized 
and  of  all  litigations  that  may  arise  therefrom.  This 
law  is  said  to  work  very  satisfactorily  and  has  facil- 
itated enormously  the  distribution  of  electrical  energy. 

All  the  franchises  have  been  limited  to  sixty  years, 
with  the  provision  that  at  the  end  of  that  period  the 
plant  wHl  go  back  to  the  state.  This  would  give  the 
impression  that  state  ownership  will  eventually  result, 
but  Mr.  Semenza  expressed  the  hope  that  in  the  course 
of  the  next  fifty  years  people  will  have  recovered  from 


IN  ITALY  ARTISTIC  ARCHITECTURE  IS  APPLIED  TO  HYDRO- 
ELECTRIC PLANTS  AS  WELL  AS  ALL  PUBLIC  BUILDINGS 

their  present  notions  about  state  or  government  owner- 
ship of  such  plants.  Load  factor  was  recognized  by 
Mr.  Semenza  as  being  very  important,  but  he  said  it  is 
not  such  a  vital  factor  when  water  can  be  stored.  How- 
ever, an  effort  is  being  made  to  urge  the  use  of  energy 
at  a  verj,-  good  load  factor  by  the  introduction  of  elec- 
trically equipped  kitchens  with  arrangements  for  ac- 
cumulation of  heat.  Such  a  kitchen  would  demand  only 
1  kw.,  but  over  a  period  of  twenty-four  hours,  and 
would  be  available  at  any  time  for  cooking.  Electrical 
energy-  is  also  used  to  a  very  considerable  extent  for 
heating  water  for  domestic  uses,  continuous  heater  be- 
ing employed.  To  encourage  this  application  special 
rates  are  being  oflfered. 

In  Italy  the  rates  are  tending  toward  the  plain  kilo- 
watt rate.  While  there  have  been  eflforts  to  introduce 
special  forms  which  take  power  factor  into  considera- 
tion, these  systems  are  rather  complicated  and  not 
accepted  with  great  enthusiasm  by  customers  of  central 
stations.  In  France  the  tendency  appears  to  be  in  that 
direction,  but  it  is  not  considered  worth  while  in  Italy. 

There  are  some  flat  rates  for  distributing  energy  to 
workmen's  houses  where  there  are  perhaps  only  two  or 
three  lamps,  but  these  rates  are  being  discontinued. 
Some  utilities  are  using  the  maximum-demand  system, 
and  in  Mr.  Semenza's  opinion  this  system  may  be  very 
useful  if  properly  applied.  That  is,  the  energy  con- 
sumed should  be  charged  for  in  kilowatt-hours  and  the 
maximum  demand  in  kilovolt-amperes.  This  would, 
take  cai-e  of  the  power-factor  questiou. 


Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Cotnments  on  questions 
before  the  electrical  dndusto'  presenting  econoniic, 
financial,  engineeiing^or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Copper  Economies  in  Primary  Distribution 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  primary  distribution  the  three-phase  system 
is  now  so  generally  used  that  it  may  be  considered 
standard.  However,  the  majority  of  companies  still 
stick  to  the  older  delta  2,300-volt  connection  in  spite  of 
the  fact  that  by  changing  to  star  connection  they  can 
still  use  identically  the  same  apparatus  and  increase  the 
capacity  three  times  for  the  same  power  loss.  All  that 
is  necessary  is  a  neutral  conductor;  but,  like  the  second- 
an-  neutral  this  must  be  thoroughly  grounded  to  avoid 
serious  difficulty  due  to  the  shifting  of  this  neutral 
placing  undue  voltage  strains  on  equipment.  Ground- 
ing the  neutral  at  the  station  only  will  not  work  under 
abnormal  operating  conditions  unless  the  neutral  is  very 
short  and  of  large  cross-section.  To  hold  the  system 
successfully  to  constant  potential  to  earth  requires  a 
number  of  solid  high-current-capacity  grounds  scattered 
over  its  length.  It  is  also  very  important  to  see  that  at 
least  one  ground  is  installed  near  the  tnd  of  every 
neutral  branch  in  order  that  in  no  case  a  break  in  this 
conductor  shall  permit  it  to  float  and  raise  the  potential 
on  the  apparatus  connected  beyond  the  break.  Where 
this  point  receives  careful  attention  the  2,300,  4,000- 
volt  star  primary  system  is  far  more  reliable  than  the 
delta  system  and  much  less  costly. 

In  most  systems  the  power  requirements  are  more  or 
less  concentrated,  following  railroad  arteries  where 
trackage  is  available.  The  larger  portion  of  the  area 
served  is  residential  in  character  and  can  well  be  ser\-ed 
from  single-phase  sections  taken  from  the  main  three- 
phase  feeder  lines.    Where  this  method  is  used  there  is 
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FIGS.    1   AND  2  —  CAPACITY-  INCREASED  BY   THREE-PH.ASE.   FOfR- 
WIRE  SYSTEM;   COM.MON   NEUTR.\L  PERMITS  ELIMI- 
NATION OF  ONE  WIRE 

of  course  no  difTerence  in  cost  between  the  delta  and  the 
star  primary  system  except  that  less  attention  need  be 
given  to  the  insulation  and  protective  equipment  on  the 
side  that  connects  to  the  grounded  neutral. 

At  this  time,  when  more  than  ever  close  attention 
must  be  given  to  economies  in  order  to  offset  increased 
material  costs  and  interest  rates,  most  careful  considera- 
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tion  should  be  given  to  what  is  termed  the  "common 
neutral  system"  by  the  few  companies  whose  engineers 
have  had  the  courage  and  initiative  to  take  advantage  of 
its  economical  features. 

Briefly,  this  system  is  based  on  the  very  simple  fact 
that  if  the  secondary  neutral  is  permanently  and  effec- 
tively grounded  to  protect  against  high-tension  crosses 
of  an  accidental  nature,  it  can  just  as  well  operate 
safely  with  a  permanent  high-tension  cross.  With  the 
secondary  neutral  grounded  and  interconnected  there 
is  a  grounded  conductor  parallel  to  the  second  grounded 
conductor  used  as  the  primary  neutral  of  the 
2,300  '4,000-volt  four-wire  primary  system.  If  these  are 
each  properly  grounded,  as  they  must  be.  they  in  effect 
become  the  same  wire  in  so  far  as  potential  to  earth  is 
concerned.  The  common  neutral  system  simply  com- 
bines these  two  wires  physically  as  they  already  are 
combined  electrically.  An  idea  of  what  this  means  from 
an  economic  standpoint  can  be  seen  when  one  considers 
that  the  feeder  wire  required  is  reduced  by  one  wire 
out  of  the  four,  or  25  per  cent.  On  single-phase  dis- 
tribution it  permits  of  the  removal  of  one  of  the  two 
wires,  as  well  as  the  protective  equipment  on  one  side 
of  each  transformer,  or  a  clear  saving  of  50  per  cent. 
In  addition,  the  voltage  drop  over  this  large  aggregate 
cross-section  neutral  grid  is  so  low  as  to  be  virtually 
negligible,  so  that  the  power  loss  on  the  single  phase  is 
just  about  cut  in  half. 

This  seems  almost  like  keeping  our  cake  and  eating  it 
also,  but  actual  operating  experience  has  proved  that 
all  this  can  be  done  and  more.  The  system  has  been 
operating  for  about  eleven  years  in  the  largest  city  in 
Canada  with  a  record  of  not  a  single  accident  due  to 
the  combining  of  these  two  neutrals.  Three  years' 
operation  in  one  of  our  larger  Middle  Western  cities  has 
repeated  this  absolutely  successful  e.xperience.  Based 
upon  this  experience,  it  can  be  safely  stated  that  the 
central  stations  of  today  have  invested  millions  and 
millions  of  dollars  in  unnecessary  copper  erected  by 
engineers  who  prefer  to  stick  to  the  beaten  path  rather 
than  try  something  just  a  little  different  from  that  in 
ordinary  use.  S.  B.  Hood, 

Superintendent  of  Distribution. 
Northern  States  Power  Company, 

Minneapolis,  Minn. 

Contact  with  33,000- Volt  Circuit  Did  Not  Kill  Man 

To  the  Editor  of  the  Electrical  World: 

Sir:  Recently,  while  examining  some  high-line  oil 
switches  preliminary  to  overhauling  them,  Charles 
Moore,  foreman  of  high-line  department  of  the  Texas 
Light  &  Power  Company,  came  into  contact  with  a 
circuit  and  established  a  ground  through  his  body. 
While  he  was  so  badly  burned  that  he  lost  his  right 
hand,  he  never  lost  consciousness,  despite  the  fact  that 
the  circuit  was  operating  at  33,000  volts.  Mr.  Moore 
and  an  assistant  had  been  standing  before  the  switch 
box  the  door  of  which  was  off.  Mr.  Moore,  it  is  thought, 
swung  around  to  leave  and  as  he  did  so  he  caused  an 
arc  and  was  knocked  down.  The  assistant  threw  him- 
self upon  the  ground  and  was  unhurt.  Witnesses  of  the 
accident  rushed  to  the  stricken  man,  expecting  to  find 
him  dead,  but  to  their  amazement  he  began  to  talk  to 
them  and  intelligently  directed  the  first-aid  work  him- 
self. 

The  di.scharge  entered  his  right  hand,  traveled 
through  his  body  and  passed  through  his  left  leg.  The 
concrete  flooring  on  which  Mr.  Moore  was  standing  at 


the  time  clearly  showed  the  out'iine  of  Mr.  Moore's  left 
foot,  having  been  turned   black  where  current   passed 
out  of  his   body.     It   is  estimated  that  the  minimum 
voltage  which  he  could  have  received  was  19,000  volts. 
'      Dallas,  Tex.  W.  P.  M.^ckle. 


Change  and  Development  in  Sign  Lighting 

To  the  Editor  of  the  Electrical  World: 

Sir:  Users  of  electric  signs  have  shown  such  a  de- 
cided tendency  toward  higher  wattage  and  increased 
brilliancy  of  lamps  that  it  seems  advisable  to  call  atten- 
tion to  the  new  developments  and  suggest  remedies  for 
the  troubles  that  have  to  be  met. 

Most  important  of  the  new  developments  in  lamps  for 
this  service  are  the  25-watt  and  50-watt  blue  glass  type 
B  sign  lamps.  If  they  are  used  to  replace  10-watt  lamps, 
it  is  necessary  to  find  out  whether  both  feeders  and  cir- 


SHIELD  FOR  GAS-FILLED  LAMPS  WHEN  USED  EXPOSEH)  TO 
WEATHER  IN   HORIZONTAL  POSITION 

cuits  are  of  sufficiently  heav>'  wire  to  carry  the  in- 
creased load  and  comply  with  the  fire  underwriters' 
rules.  If  the  wires  are  much  too  small,  the  lamps  will 
burn  at  a  low  efficiency  and  will  lose  the  brilliancy  that 
the  change  was  made  to  gain. 

Although  the  glass  used  in  these  sign  lamps  is  the 
same  as  that  used  for  the  daylight  type  C  lamps,  the  blue 
sign  lamps  should  not  be  used  for  color  matching  be- 
cause even  approximate  daylight  will  not  be  produced 
with  this  glass  except  when  used  on  a  lamp  having  con- 
siderably higher  filament  temperature  than  a  vacuum 
lamp. 

The  blue  B  sign  lamps  are  able  to  withstand  all  sorts 
of  weather  conditions  without  protection  of  any  kind. 
The  color  is  permanent,  and  since  the  bulbs  do  not  become 
so  hot  as  those  of  gas-filled  lamps  they  are  not  cracked 
by  cold  rain.  The  filaments  are  coiled  in  a  ring  shape 
and  mounted  on  a  short  stem.  This  construction  makes 
a  strong  lamp  and  gives  high  end-on  candle  power. 

Although  a  great  many  type  C  lamps  are  now  used 
for  sign  lighting,  they  were  not  originally  designed  for 
that  purpose,  and  manufacturers  do  not  feel  that  they 
can  recommend  them  for  it  without  adequate  protection. 
The  metal  caps  here  illustrated  for  covering  the  hot 
spot  on  the  bulb  are  a  great  help.  This  hot  spot  is  di- 
rectly above  the  filament  when  the  lamp  is  burned. in  a 
horizontal  position,  and  if  not  protected  the  glass  is  apt 
to  crack  when  struck  by  rain  or  snow. 

Some  50-watt  white-bulb  tungsten-filament  lamps 
have  been  used  to  advantage  where  the  chief  require- 
ments for  the  sign  are  that  it  should  be  particularly 
clear,  easily  read  and  free  from  glare.  However,  the 
favorite  at  the  present  time  is  without  doubt  the  75- 
watt  daylight  type  C  lamp.  Edward  B.  Fox. 

Harrison,  N.  J. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 
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Economic  Study  of  Transmission  at 
220,000  Volts 

THE  economics  of  transmission  at  very  high  voltages 
are  summarized  in  the  accompanying  curves,  which 
were  shown  by  J.  P.  JoUyman  at  a  recent  meeting  of 
the  San  Francisco  Section  of  the  American  Institute 
of  Electrical  Engineei's.     This  figure   shows  the  most 
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CHARACTERISTICS  OF  200-MILE  60-CYCLE  CIRCUITS 

important  characteristics  of  200-mile  60-cycle  circuits 
from  an  economic  standpoint. 

The  maximum  capacity  of  an  alternating-current  cir- 
cuit is  largely  determined  by  the  voltage  consumed  by 
the  impedance  of  the  circuit.  Assuming  that  the  im- 
pedance voltage  of  a  circuit  is  fixed  as  a  certain  per- 
centage of  the  volts  delivered,  the  maximum  capacities 
of  200-mile  60-cycle  circuits  are  found  to  be  propor- 
tional to  the  squares  of  the  circuit  voltage.  A  55-kv. 
circuit  would  deliver  7,500  kw.,  a  110-kv.  circuit  30,000 
kw.,  a  220-kv.  circuit  120,000  kw.,  and  a  440-kv.  circuit 
480,000  kw.  Having  established  the  carrying  capacities 
of  circuits  of  different  voltage,  and  having  a  certain 
amount  of  power  such  as  240,000  kw.  to  transmit,  the 
next  problem  is  to  determine  which  voltage  will  be  the 
least  expensive  to  employ.  The  cost  of  transmission 
includes  the  fixed  and  operating  charges  and  the  value 
of  the  lost  power.  In  comparing  the  efficiency  and  cost 
of  circuits  of  different  voltages  the  most  economical  size 
of  copper  for  each  voltage  is  determined  by  an  applica- 
tion of  Kelvin's  law.  It  will  be  seen  that  while  the  ca- 
pacity of  a  220-kv.  circuit  is  four  times  as  great  as  that 
of  a  110-kv.  circuit,  the  losses  are  only  half  as  great  and 
the  cost  only  half  as  great  in  the  case  of  two-circuit 
tower  lines.  It  is  apparent  that  220  kv.  is  the  more 
economical  voltage  to  employ  in  this  case. 

It  might  be  argued  that  a  higher  voltage  than  220  kv. 
would  give  a  still  more  economical  solution,  if  in  fact 
such  a  voltage  were  possible  with  apparatus  now  avail- 
able. However,  330-kv.  or  440-kv.  circuits  have  capaci- 
ties so  large  in  comparison  with  the  developments  pro- 
posed today  that  their  use  does  not  seem  to  be  war- 


ranted even  if  the  possibility  of  their  operation  were 
proved.  Another  fact  to  consider  in  this  connection 
is  that  the  charging  kva.  is  proportional  to  the  square 
of  the  voltage  and  is  about  one-third  the  circuit  capac- 
ity. To  operate  successfully  requires  generating  units 
of  a  size  to  charge  one  circuit  with  one  unit.  To  change 
the  220-kv.  circuit  will  require  a  generator  of  about 
40,000-kva.  capacity,  a  330-kv.  circuit  would  require  a 
90,000-kva.  generator,  and  a  440-kv.  circuit  a  160,000- 
kva.  generator.  The  latter  sizes  are  far  beyond  any- 
thing thus  far  attempted  and  exceed  the  total  power  to 
be  had  from  any  except  a  very  few  developments.  With 
properly  distributed  synchronous  condensers  it  is  be- 
lieved that  220-kv.  transmission  can  deliver  over  dis- 
tances of  400  or  even  600  miles  with  good  efficiency  and 
at  an  expense  not  prohibitive. 

Field  Editor  Electrical  World. 
San  Francisco,  Cal. 


New  Design  for  15,000-Volt 
Bus  Support 


an: 


NEW  heavy-duty  15,000- 
olt  bus  support  will  be 
used  in  the  new  station  of  the 
Hartford  Electric  Light  Com- 
pany. The  design  is  unusual 
in  that  the  porcelain  has  no 
corrugations  and  is  finished 
with  a  white  glaze,  giving  a 
surface  which  will  not  collect 
dirt  readily  and  will  also  make 
it  conspicuous.  The  porcelain 
with  top  and  bottom  fittings 
can  be  used  interchangeably 
to  take  two-bolt  or  four-bolt 
bases  and  any  size  of  bar  or 
cable  clamp.  The  general 
appearance  of  the  unit  is 
shown  in  the  accompanying  cut  and  the  principal  dimen- 
sions follow: 


Height  to  center  of  clamp,  in 7 J 

Center  to  center  of  base  bolts,  in 5} 

Height  of  porcelain,  in 3J 

Maximum   diameter  of   porcelain 6} 

Units  are  required  to  pass  these  tests: 

Porcelain  before  assembly,  volts 60.000 

Assembled  units,   volts 45,000 

Tensile  strength  of  assembled  unit  in  line  with  the 

vertical    axis,    lb 2,500 

Cantilever   strength   applied    at    the   cable    or    bar 

clamp  at  right  angles  to  the  vertical  axis.  lb. . . .      2,000 


DUST  DOES  NOT  COLLECT 
ON  THE  PORCELAIN 


The  test  results  show  an  ample  margin  of  safety. 
Stone  and  Webster,  Inc.,  R.  E.  Argersinger. 

Boston,  Mass. 
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Estimated  Cost  of  Hydro-Electric  and 
Transmission  Construction 

AN  ESTIMATE  of  the  cost  of  building  a  new  hydro- 
.  electric  plant  of  6,000-hp.  rating  and  66,000-volt 
lines  from  this  station  to  other  points  on  its  system 
has  been  prepared  by  the  New  England  Power  Com- 
pany. 

The  estimate   is   for   doing   this   work  during   1921 
and  1922.     It  is  based  upon  the  company's  extensive 

COST  OF   6,000-HP.,    6,600-VOLT  HYDRO-ELECTRIC  PLANT, 
OPER\riM3   UMOSa   2t>?r.    S5VD 

1.  Preliminarj"  and  General: 

Clearing $6,000 

Highway  changes 4.0O0 

Construction  roads 1  4.000 

Additional  lands 12.000 

—       $36,0000 

2.  Dam: 

.Stripping  dam  site  4,000  cu.yd,.  at  $1.10 4,000 

Dam  embankment  60,000  cu.yd.,  at  $  1 .  1 0 66,000 

70,000 

3.  Spillway: 

Excavation.  1,500  cu.yd.,  at  $2 3,000 

Concrete,  2,800  cu.yd.,  at  $25 70.000 

75,000 

4.  Outlet: 

Racks,  gates  and  housing 8,000      .       8.000 

5.  Conduit: 

Excavation.  50,000  cu.yd..  at  $2 100.000 

8-in.  wood-stave  pipe.  21,000  lin.ft.,  at  $21 441,000 

River  crossing 20,000 

Trestles,  1,000  lin.ft.,  at  $16.50 16,500 

Vents,  600  lin.ft.,  at  $25 1  5.000 

Brook  intakes,  two,  at  $3,000 6,000 

598,500 

6.  Surge  Tank: 

Excavation,  1,200  cu.yd..  at  $2.50 3.000 

Concrete,  120  cu.yd.,  at  $25 3.000 

Steel,  70,0001b.,  at  10  cents 7.000 

13,000 

7.  Penstock: 

Excavation.  1,000  cu.yd..  at  $3 3.000 

Concrete  cradles,  80  cu.yd..  at  $25 2.000 

Steel,  235,000  lb.,  at  9  cents 2 1 .200 

— •  26.200 

8.  Power-station  Building: 

.Substructure.  4.500  kw..  at  $4 1 8.000 

Superstructure,  4,500  kw.,  at  $4 1 8.000 

•  36.000 

9.  Power-station  Equipment: 

Hydraulic  equipment,  4,500  kw.,  at  $18 81.000 

Electrical  equipment,  4,500  kw.,  at  $31.50 141.000 

— —         222,000 

10.  Sub-total $1,082,700 

1  K  Engineering  and  supervision  (5  per  cent) 54,300 

Total $  1 . 1 37.000 

COST    OF    66.000-VOLT.    SINGLE-CIRCUIT    TR.\NS.MISSION    LINES 

1.  Length  6  miles:  No.  2/0  copper;  thirty  poles  per  mile: 

Clearing  90-ft.  right-of-way $3,490 

Poles,  180,  at  $15 2,700 

Power  wire,  19.800  ft.,  at  17  cents 3,366 

Insulators  and  hardware 7,855 

Pole  erection 5,860 

Hauling,  stringing  wire,  etc 3,060 

Telephone  wire  and  materials 1 ,  1 60 

Installing  telephone  line 1,095 

Right-of-way 5,244 

Engineering  and  supervision  (5  per  cent) 1,691 

Sub-total $35,52 1 

2.  Length  9,  5  miles;  No.  2  0  copper;  fifteen  double-pole 

structures  per  mile- 

Clearing  125-ft.  right-of-way $8,370 

Poles,  286.  at  $15 4.290 

Power  wire,  62,500  ft.,  at  17  cents 10,625 

Insulators,  cross-arms  and  sleeves 15,410 

Pole  erection 9,640 

Hauling,  stringing  wire,  etc 4,890 

Telephone  wire  and  materials 3,590 

Installing  telephone  line 1.400 

Right-of-way 8.356 

Engineering  and  supervision  (5  per  cent) 3,329 

Sub-total $69,900 

3.  Length  21  miles;  No.  2/0  copper;  fifteen  double-pole 

structures  per  mile: 

Clearing  125-ft.  right-of-way $18,150 

Poles.  630.  at  $1 5 9,450 

Power  wire.  137,800  ft.,  at  17  cents 23,430 

Insulator.M.  cross-arms  and  sleeves 32.785 

Pole  erection 20,890 

Hauling,  stringing  wire,  etc 9,805 

Telephone  wire  and  materials 8.61 5 

Installing  telephone  wire 2,275 

Right-of-way 30,050 

Engineering  and  supervision  (5  per  cent) 7,770 

Sub-total $163,220 

Total $268,641 


experience  in  hydro-electric  plant  and  line  construction 
in  central  New  England  and  assumes  wooden-pole  lines 
and  a  generating  station  operating  under  a  head  of 
about  245  ft.  and  producing  about  25,000,000  kw.-hr. 
per  year.  The  proposed  dam,  to  be  built  south  of  the 
present  Somerset  Reservoir,  is  to  be  from  30  ft.  to  40  ft. 
high. 

The  data  wei-e  compiled  in  connection  with  an  applica- 
tion which  was  made  recently  to  the  Massachusetts 
Department  of  Public  Utilities  for  authority  to  issue 
securities. 

Boston,  Mass.       Field  Editor  Electric.a.l  World. 


Rotary  Plungers  on  Pumps  Reduce 
Maintenance  Costs 

AVERY  great  reduction  in  the  cost  of  maintaining 
reciprocating  plunger  pumps  has  been  made  by 
the  use  of  a  device  for  rotating  the  rods  and  plungers 
of  such  pumps  in  plants  of  a  Western  company.     The 


Pump  shaft 


Teeth .,» — \ 

Ratchet  ■'[  ^ 


THIS    INEXPENSIVE    ATTACHMENT    DOUBLES   THE   LIFE 
OF  PUMP  PLUNGERS  AND  RODS 

plungers  of  outside-packed  pumps  often  wear  unevenly 
and  deep  grooves  are  worn  on  them.  When  in  this  con- 
dition it  is  difficult  to  keep  the  packing  tight  enough 
to  prevent  leakage,  the  wear  on  the  packing  is  ven- 
great,  and  the  power  consumed  for  the  operation  of  the 
pumps  is  much  larger  than  it  should  be.  By  rotation 
of  the  pump  rods  and  plungers  the  wear  on  them  is 
evenly  distributed  over  the  entire  rubbing  surface. 
These  parts  are  kept  smooth  and  polished,  and  as  a 
result  the  amount  of  packing  used  is  very  greatly  de- 
creased. In  addition,  the  amount  of  power  required  for 
driving  the  pumps  is  reduced  and  the  life  of  the  plungers 
is  about  doubled. 

The  device  used  is  a  ratchet  which  causes  the  pump 
rods  and  plungers  to  rotate  a  fraction  of  a  turn  during 
each  stroke  of  the  pump.  The  lever  of  the  ratchet  is 
actuated  by  a  small  wheel  which  runs  on  a  caniway 
mounted  on  the  frame  of  the  pump  beneath  the  rod. 
Field  Editor  Electrical  World. 

San  Francisco,  Cal. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


House-Pump  Control  Which  Assures 
Water  Supply 

WHERE  two  motor-driven  pumps  are  used  for  fill- 
ing the  storage  tanks  of  a  large  building,  an 
automatic  system  which  will  cause  the  second  pump  to 
come  into  op>eration  in  case  the  fuse  blows  on  the  line 
supplying  the  first  one  is  very  desirable.    Such  a  scheme 
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Piirrp  molars 

WHEN   A  FUSE  ON  ONE  OF  THESE   MOTORS  BLOWS  THE  OTHER 
IS  AUTOMATICALLY  STARTED 

has  been  developed  for  installation  in  a  large  industrial 
plant  in  Brooklyn,  N.  Y.  With  this  system  either  pump 
may  be  made  to  carry  the  load  regularly,  and  on  failure 
of  the  fuse  of  the  motor  driving  this  pump  the  other 
motor  will  automatically  start  pumping.  Moreover,  if 
desired,  the  motors  can  be  connected  to  operate  in 
parallel  controlled  only  by  the  float  switch  in  the  tank. 

The  scheme  of  the  connections  is  shown  in  the 
accompanying  diagram.  The  heavy  lines  represent  the 
wiring  for  the  automatic  control  feature  mentioned. 
There  is  a  supply  line  feeding  two  pumps.  No.  1  and 
N0..2.  A  line  taps  off  the  incoming  line  ahead  of  the 
motor  switches  and  passes  to  the  float  switch  on  the 
roof.  Instead  of  going  directly  from  the  float  switch 
to  a  controller,  it  passes  through  the  clapper  switch  and 
then  through  other  wiring  to  the  controller.  In  order 
for  the  circuit  from  the  clapper  switch  to  the  controller 
to  be  complete,  one  of  the  double-throw  switches,  A  or  B, 
must  be  in  the  upper  position.  When  A  is  in  the  upper 
position,  the  circuit  is  complete  from  the  clapper  switch 
to  the  controller  for  motor  No.  1.  When  B  is  in  the 
upper  position,  the  circuit  from  the  clapper  switch  is 
complete  to  controller  No.  2.  With  this  position  of  the 
switches  both  of  the  motors  are  connected  in  parallel 
and  controlled  by  the  float  switch.  However,  if  switch 
A  is  thrown  up  and  switch  B  down,  then  motor  No.  1 
normally  does  the  pumping.  If  either  of  the  fuses  on 
this  motor  blows,  this  takes  current  off  of  the  holding 
coil,  which  releases  the  clapper  switch.  The  clapper 
switch  falls  to  the  downward  position,  and  this  throws 
energj'  on  the  control  coil  in  controller  No.  2. 


For  motor  No.  2  to  operate  normally  switch  A  is 
thrown  down  and  switch  B  upward.  Then  if  a  fuse 
blows  on  No.  2  the  holding  coil  releases  the  clapper 
switch,  which  falls  down  and  puts  energj'  upon  con- 
troller No.  1  W.  A.  Harris. 

New  York,  N.  Y. 


Individual  Drive  for  Drop  Hammer 
Has  Advantages 

THE  application  of  individual  motor  drive  to  machine 
tools  of  various  sorts  has  been  extended  by  the 
General  Electric  Company  to  the  equipment  of  several 
board  drop  hammers  in  its  Schenectady  works.  The 
drive  was  originally  applied,  as  an  experiment,  to  a 
300-lb.  hammer  and  proved  so  successful  that  the  range 
has  been  expanded  to  include  hammers  of  600-lb., 
1,500-lb.  and  2,500-lb.  sizes. 

The  design  is  the  same  in  all  cases,  except  for  varia- 
tions made  necessary  by  the  weight  of  the  hammer. 
The  only  basic  change  since  the  first  ones  were  in- 
stalled is  the  use  of  induction  instead  of  direct-current 
motors  for  the  drive.  As  shown  by  the  illustration,  the 
whole  outfit  consists  of  two  towers,  one  composing  the 
hammer  mechanism  proper  and  the  other  serving  to 
support  the  other  end  of  the  platform  carrying  the 
motor,  gears,  etc.  The  supporting  frame  is  a  light  struc- 
tural steel  tower,  on  which  are  mounted  the  starting 
switches  for  starting  the  motor. 

The  operation  is  very  simple.     A  15-hp.,  800-r.p.m., 

40  -  cycle      induction 

motor  is  directly 
coupled  to  a  shaft 
carrying  one  loose 
and  one  keyed  pinion 
and  a  flywheel  on  the 
extreme  end.  The 
flywheel  serves  to 
take  the  initial  peak 
load  off  the  motor 
when  the  hammer  is 
drawn  up.  The  keyed 
pinion  engages  two 
beveled  gears,  which 
are  directly  con- 
nected to  two  pulley 
wheels.  The  loose 
pinion  simply  acts  as 
a  spacer  on  the  oppo- 
site side  of  bevel 
gears.  This  arrange- 
ment of  gears  causes 
the  two  pulleys  to 
revolve  in  opposite 
directions,  and  these  are  belted  to  the  pulleys  on  the 
shafts  of  the  rollers,  which  when  forced  together  raise 
the  hammer.    The  gearing  is  all  inclosed  and  immersed 
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in  oil.     The  total   speed   reduction   through   gears   and 
pulleys  is  eight  to  one. 

Once  the  motor  is  started,  it  runs  continuously,  opera- 
tion of  the  hammer  being  obtained  through  a  treadle 
control  which  separates  the  rollers  and  lets  the  hammer 
dowTi.  The  length  of  the  drop  is  controlled  by  an 
adjustable  trigger  on  the  hammer  frame  which  comes 
in  contact  with  a  wooden  stud  on  the  hammer.  The 
force  of  the  blow  is  due  entirely  to  gravity.  Repeated 
blows  can  be  obtained  automatically  by  this  arrange- 
ment, as  long  as  the  treadle  is  depressed. 


Simplified  Connections  and  Diagrams  of 
Three-Phase  Motors 

A  SET  of  simple  and  clear  diagrams  for  the  recon- 
nection  of  motors  by  ordinary  machinists  who  were 
not  familiar  with  the  usual  style  of  connections  adopted 
in  motor  diagrams  was  desired  by  the  manager  of  an 
important  manufacturing  establishment  of  Lima,  Peru. 


VERY  SIMPLE  DIAGRAM   FOR  SHOWING   MOTOR  CONNECTIONS 

The  work  was  started  having  in  mind  that  the  diagrams 
to  be  prepared  must  show  clearly  a:;d  faithfully  not 
only  the  sequence  of  groups,  poles  and  phases,  but  also 
the  formation  of  groups.  Starting  at  the  two  terminals 
of  each  coil,  it  was  proposed  to  make  a  detailed  and 
continuous  line  representation  to  converge  at  the  three 
motor  terminals.  In  some  cases  it  became  necessary  to 
alter  the  usual  style  of  connection  so  as  to  make  prac- 
ticable the  reconnection  in  the  most  simple  and  regular 
way.  The  phases  were  shown  differently,  the  terminals 
had  to  be  located  symmetrically,  the  top  and  bottom 
splicings  were  drawn  separately,  and  even  the  coil-to- 
coil  stubs  were  clearly  indicated.  Among  the  diagrams 
prepared  there  were  some  for  twelve,  ten,  eight,  six  and 
four  poles,  using  2,200,  550,  440  and  220  volts  both  for 
American  and  German  makes  of  motors. 

The  accompanying  drawing  is  a  sample  of  the  dia- 
grams made.  It  belongs  to  a  5-hp.,  1,150-r.p.m.,  220- 
volt,  forty-eight-coil,  series-delta,  three-phase  motor. 
Each  of  the  small  circles  represents  a  coil.  The  differ- 
ent phases  are  drawn  respectively  clear,  hatched  and 
black.  The  lines  issuing  from  the  small  circles  repre- 
sent the  terminals  and  connection  ends  of  the  coils,  and 
there  is  no  other  explanation  accompanying  the  diagram 
than  the  direction  to  connect  the  motor  in  strict  accord- 
ance with  the  lines  joining  the  small  circles.  As  the 
motor  requires  odd  grouping  of  coils,  the  distribution 
of  coils  in  poles  and  phases  is  also  indicated. 

V.  M.  Arana, 
Lima,  Peru.  Consulting  Electrical  Engineer. 


Observations  on  Armature  Dipping 
and  Baking 

ALTHOUGH  a  knowledge  of  varnish,  ovens,  methods, 
.  insulation,  ample  shop  space  and  a  liberal  number 
of  spare  armatures  will  permit  the  most  effective  method 
of  handling  armature  dipping  and  baking,  it  will  be 
found  in  the  usual  run  of  practice  that  deviation  from 
constant  temperature,  constant  specific  gravity  and 
duration  of  baking  periods  will  be  found  to  speed  up 
operations  without  any  apparent  disadvantages.  It  is 
with  this  viewpoint  in  mind  that  the  writer  desires  to 
present  some  observations  on  armature  baking  as  gained 
during  the  treatm.ent  of  several  hundred  armatures. 

There  are  many  good  features  in  armature  baking 
that  represent  real  advantages  and  that  will  make  them- 
selves felt  in  operating  results.  For  instance,  fi.xation  of 
the  coils  in  the  slots  is  important.  Through  shrinkage 
of  insulation  or  failure  of  the  band  wires  to  e.xert  direct 
pressure  on  the  coils,  the  undipped  armature  will  fre- 
quently suffer  from  abrasion  of  insulation  or  breaking 
or  loosening  of  leads.  The  treated  armature,  however, 
is  free  from  such  trouble.  The  sealing  of  the  seam 
between  the  end  of  the  commutator  and  the  string  or 
tape  band  is  also  another  real  advantage. 

If  the  treatment  puts  a  hard  glazed  surface  on  this 
band  and  a  hard  glazed  fillet  in  the  seam,  it  is,  from 
the  standpoint  of  operating  troubles,  well  worth  while. 
In  order  to  get  the  glaze  desired  and  to  fill  the  seam 
thoroughly  where  the  mica  V-ring  issues  from  under 
the  commutator  wires,  the  string  or  tape  of  which  the 
band  is  composed  should  itself  be  thoroughly  dipped  and 
baked  before  being  applied.  If  this  is  not  done,  when 
the  armature  is  dipped  the  band  will  soak  up  the  varnish 
in  the  seam  and  leave  it  entirely  unprotected.  As  this 
is  an  e.xtremely  vulnerable  part  of  the  commutator, 
special  emphasis  should  be  placed  on  this  point. 

The  varnish  does  cement  coils  in  the  slots,  and  this 
has  been  construed  as  an  objection  to  the  method  by 
some  engineers.  However,  it  has  been  found  that  the 
occasions  of  reclaiming  such  armatures  by  replacing  one 
or  more  coils  are  comparatively  few.  It  may  be  safely 
said  that  the  reduction  in  operating  troubles  amply 
compensates  for  the  additional  labor  involved  in  strip- 
ping the  coils  of  an  armature  when  such  trouble  does 
occur. 

Variations  in  baking  periods  of  armatures  were  inves- 
tigated by  taking  hourly  insulation  resistance  measure- 
ments by  means  of  leads  brought  out  of  the  oven  so  that 
the  oven  doors  would  not  have  to  be  opened.  In  this 
test  it  was  found  that  the  time  required  to  bring  the 
armature  to  a  standard  resistance  did  not  depend  on  the 
location  of  the  armature  with  respect  to  the  oven  doors. 
This  indicated  that  the  radiation  losses  at  that  point 
were  low.  The  position  of  the  damper  or  the  operation 
of  the  ventilating  motor  seemed  to  have  little  or  no  effect 
en  the  time  required  to  obtain  the  standard  resistance. 
It  was  found,  however,  that  it  did  make  a  considerable 
difference  in  time  whether  the  armature  was  in  the 
upper  or  the  lower  tier.  Although  the  temperature  in 
the  upper  tier  was  10  deg.  to  15  deg.  higher  than  the 
lover  tier,  nevertheless  the  armatures  in  the  upper  tier 
took  a  longer  baking  time  to  come  up  to  the  standard 
insulation  resistance.  In  order  to  check  this  surprising 
result,  the  experiment  was  made  several  times  on  the 
twelve  armatures  with  six  in  the  upper  tier  and  six  in 
the  lower,  all  positions  being  as  nearly  as  possible  the 
same.     The  result  was  found  to  be  always  alike. 
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In  order  to  check  the  effect  of  lower  baking  tempera- 
tures, six  armatures  wei'e  baked  in  a  steam-electric 
thermostatically  closed  oven,  which  was  maintained  at 
a  temperature  of  190  deg.  Fahr.  until  all  insulation 
resistance  had  been  raised  to  1  megohm  or  better.  The 
armatures  were  then  transferred  to  an  electric  oven, 
which  was  maintained  at  a  temperature  of  240  deg. 
Fahr.  The  insulation  resistances  immediately  after  the 
transfer  to  the  electric  oven  were  virtually  the  same  as 
those  which  obtained  immediately  before  removing  the 
armatures  from  the  steam-electric  oven.  However, 
after  three  hours  of  baking  at  240  deg.  the  deflection 
increased  to  a  value  of  120  volts  from  the  original  value, 
which  had  been  10  volts  at  the  time  of  the  removal  from 
the  lower  temperature  oven.  Tests  were  made  with 
a  600-volt  meter  on  a  575-volt  circuit.  It  would  appear, 
therefore,  that  the  lower  temperatures  do  not  liberate 
as  much  moisture  to  be  dispelled. 

Bringing  all  undipped  armatures  up  to  a  standard 
insulation  resistance  before  dipping  is  desirable  in  that 
it  gives  more  uniform  results  in  subsequent  baking,  but 
it  is  not  necessary  if  the  armatures  are  to  be  dipped  a 
second  time. 

In  this  plant  the  following  routine  has  been  adopted: 
Green  armatures  are  baked  overnight  at  an  average 
temperature  of  240  deg.  Fahr.  During  the  earlier  hours 
of  baking,  all  insulation  resistances  are  found  to  fall 
rapidly  to  a  minimum  and  then  rapidly  rise  to  the  pre- 
decided  maximum  during  the  later  hours  of  baking.  It 
is  manifest,  therefore,  that  a  single  reading  is  not  a 
reliable  indication  of  the  condition  of  insulation,  but 
at  least  two  readings  should  be  taken  to  determine 
whether  the  insulation  resistance  is  rising  or  falling. 
If  an  armature  does  not  show  a  resistance  of  1  megohm 
or  more,  it  is  kept  in  the  oven  as  long  as  necessary.  As 
a  rule  a  fourteen-hour  bake  suffices. 

The  next  procedure  is  to  remove  four  or  five  of  the 
green  armatures  for  the  first  dipping.  When  these  have 
been  dipped  they  are  placed  in  another  oven  and  baked 
from  three  to  five  hours  in  preparation  for  the  second 
dipping.  By  the  time  all  of  the  armatures  in  the  first 
oven  have  been  handled  in  this  way  the  first  armatures 
placed  in  the  second  oven  are  ready  for  the  second  dip- 
ping. After  completing  the  second  dipping,  the  arma- 
tures are  returned  to  the  oven  and  baked  for  twelve 
hours  or  more.  The  armatures  are  then  taken  out  and 
prepared  for  shipping.  After  baking  the  green  arma- 
tures according  to  the  indications  of  the  voltmeter,  the 
meter  is  used  no  more,  but  all  armatures  before  being 
released  are  subjected  to  a  2,000-volt  test  from  com- 
mutator to  shaft.  The  twelve-hour  to  fifteen-hour  bak- 
ing of  the  green  armatures,  the  three-hour  to  six-hour 
baking  after  the  first  dipping  and  the  twelve  to  four- 
teen-hour baking  after  the  second  dipping  total  a 
maximum  baking  period  of  thirty-five  hours  and  a 
minimum  of  twenty-seven  hours.  An  armature  is  never 
passed  under  the  minimum,  and  as  a  rule  the  minimum 
is  exceeded  by  several  hours,  not  because  it  is  deemed 
necessary  but  because  it  is  more  convenient.  During 
the  entire  baking  period  the  oven  damper  is  open  about 
half  way  and  the  ventilating  motor  is  operating.  Each 
electric  oven  has  a  heating  capacity  of  120  amp.  at  600 
volts,  but  is  operated  at  half  this  input.  The  duration 
of  the  baking  period  is  not  measurably  affected  thereby, 
and  the  work  of  the  contact-breaking  devices  is  made 
easier. 

Cleaning  of  cores  and  spiders  of  armatures  before 
rewinding  makes  for  the  uniformity  in  time  required  to 


bring  the  insulation  resistance  of  green  armatures  to 
a  standard  value.  Further  improvement  is  to  be 
obtained  by  giving  repaired  armatures  a  gasoline  bath 
before  baking  the  first  time.  The  expense,  delay  in  pro- 
duction and  amount  of  gasoline  to  be  handled  would, 
however,  be  considered  prohibitive  in  the  majority  of 
shops.  Repaired  armatures  impregnated  with  oil  and 
sludge  may,  after  four  or  five  hours  of  baking,  give 
insulation  deflections  of  from  400  volts  to  525  volts 
out  of  a  possible  600  volts.  Subsequent  baking  fre- 
quently reduces  the  abnormal  deflection  to  a  safe  value, 
but  in  refractory  cases  the  armature  is  removed  from 
the  oven  after  the  baking  has  had  time  to  loosen  the 
sludge,  which  is  blown  out  with  compressed  air.  How 
much  this  treatment  is  going  to  help  in  any  particular 
instance  can  usually  be  foretold  from  the  amount  of 
dirt  that  the  air  releases.  The  relief  is  likely  to  be 
most  decided  on  armatures  the  commutators  of  which 
have  radials,  as  the  dirt  works  through  the  clearances 
between  the  radials  and  deposits  on  the  rear  end  of  the 
commutator. 

The  dipping  application  referred  to  really  constitutes 
a  "rolling."  The  armature  is  supported  on  trunnions 
over  a  tank  the  lower  part  of  which,  containing  the 
varnish,  can  be  raised  and  lowered.  The  varnish  level 
is  kept  such  that  when  the  lower  part  of  the  tank  is 
raised  the  full  radial  depth  of  the  winding  is  submerged. 
The  armature  is  slowly  turned  several  times,  then  per- 
mitted to  rest  several  minutes,  then  slowly  turned  sev- 
eral tim.es  more,  the  varnish  lowered  and  a  draining 
period  of  five  minutes  allowed.  While  one  operator  is 
turning  the  core  another  is  pouring  varnish  onto  the 
string  band  or  tape  band  at  the  end  of  the  commutator. 
Special  effort  is  made  to  give  the  band  all  the  varnish 
that  it  will  take.  The  armature  then  is  lifted  by  means 
of  an  air  hoist  and  let  down  onto  a  truck  and  shoved 
into  the  oven. 

During  the  rolling  it  is  necessary  to  keep  the  varnish 
at  working  consistency  as  it  tends  to  thicken  on  account 
of  the  evaporation  of  the  solvent.  This  is  done  by  add- 
ing gasoline  as  required,  about  5  gal.  of  gasoline  being 
used  with  15  gal.  of  varnish.  The  adding  of  the  gasoline 
does  not  impoverish  the  varnish  to  the  extent  sug- 
gested by  the  proportions,  because  as  the  armatui'es  are 
hot  the  solvent  evaporates  rapidly  while  the  body  of  the 
varnish  does  not.  Indeed,  by  adding  the  gasoline  in 
small  quantities  at  frequent  intervals  and  stirring  on 
each  occasion  the  specific  gravity  of  the  varnish  is  main- 
tained practically  at  prescribed  value.  The  stirring 
tends  to  keep  in  suspension  the  impurities  which  the 
varnish  washes  out  of  the  ai-mature;  therefore,  on  this 
account,  it  is  necessary  to  clean  the  tank  several  times 
during  a  busy  day.  E.  C.  P.A.RH.\M. 

Brooklyn,  N.  Y. 


Sparks  Between  Rotor  and  Stator  May  Be 
Caused  by  Loose  Bars 

WITH  induction  motors  small  sparks  are  sometimes 
seen  between  the  rotor  and  stator.  These  may  be 
due  to  the  copper  short-circuiting  rings  becoming 
loosened  from  the  slot  bars.  The  only  remedy  is  to 
solder  or  weld  the  rings  tightly  to  the  slot  bars.  If  not 
attended  to,  the  stator  winding  is  liable  to  become 
punctured.  With  a  rotor  of  any  size,  say  25  hp.,  the 
heat  for  such  a  repair  job  must  be  supplied  by  a  gas 
flame  with  air  pressure.  H.  S.  Rich. 

East  Berlin,  Conn. 
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How  to  Determine  if  Load  Is  Too  Great 
for  Motor 

RECENTLY  a  case  where  a  motor  would  not  start 
.  properly  under  load  came  to  the  writer's  attention. 
When  the  motor  was  installed  on  a  chemical-mixing 
machine  it  was  tried  out  with  the  machine  empty,  under 
which  condition  it  ran  satisfactorily.  However,  when 
the  machine  was  heavily  loaded  it  could  not  be  made 
to  start.  An  attempt  was  made  to  correct  this  trouble 
by  changing  to  the  next  higher  tap  in  the  auto-trans- 
former, but  this  was  without  satisfactoiy  results. 

After  checking  up  all  connections,  line  voltage  and 
voltage  at  motor  tei-minals,  a  lever  was  applied  to  the 
motor  shaft,  and  by  pulling  on  this  lever  at  1-ft.  radius 
it  was  found  that  a  pull  of  114  lb.  was  required  to  start 
the  machine  and  the  motor  to  which  it  was  geared. 
The  motor  was  then  moved  away  from  the  machine  so 
that  the  gears  were  out  of  mesh.  Then  the  lever  was 
attached  securely  to  the  motor  shaft  and  the  spring 
balance  was  fastened  to  a  stationary  point  and  the 
starter  handle  was  thrown  to  the  starting  position. 
The  motor  exerted  a  pull  of  66  lb.  at  1-ft.  radius  on  the 
lever.  From  these  results  it  was  determined  that  the 
motor  was  not  sufficiently  large  for  the  job.  The  motor 
in  this  case  was  a  20-hp.,  220-volt,  1,160-r.p.m.  two- 
phase  machine.  When  a  40-hp.  motor  was  substituted 
the  machine  started  satisfactorily  under  heaw  load. 

East  Orange,  N.  J.  E.  R.  Debm.\x. 


Graphic  Study  of  Current  Capacit\'  of 
Several  Wires  in  Conduit 

GRAPHIC  studies  are  presented  herewith  of  the  re- 
sults of  tests  on  current-carrying  capacities  of 
wires  in  conduit  conducted  by  the  Commonwealth  Edi- 
son Company  at  the  request  of  the  Department  of  Gas 
and  Electricity  of  Chicago,  as  set  forth  by  Henry  C. 
Horstmann  and  Victor  H.  Tousley  in  the  ELECTRICAL 
World,  May  14,  1921,  page  1099. 

Plate  I  shows  the  copper  cross-section  necessary  to 
carry  different  currents  in  one  conduit  and  shows  that 
for  a  certain  current  the  total  cross-section  must  be 
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PLATE    I — EFFECT  OF   USING  SEVERAL   CONDUCTORS   IN 
ONE  CONDUIT 
National   Electrical   Code   values   are   shown   by   circled    points 
Estimated  values  are  shown  by   the  lines.     Wires  are  calculated 
to  occupy  40  per  cent  of  space  In  conduit. 

greater  when  a  larger  number  of  small  wires  is  used 
instead  of  a  small  number  of  large  wires. 

The  true  points  of  the  National  Electrical  Code  curve 
have  been  located  for  the  sake  of  comparison.  It  may 
be  noted  that  for  large  conductors  the  code  allows  a 


greater  current  than  the  curves  show  for  conductors  in 
the  corresponding  conduit,  but  less  current  for  No.  10 
and  smaller  conductors,  four  or  less  in  a  conduit.  The 
curves  show  that  for  a  current  of  400  amp.  two  con- 
ductors of  600,000  circ.mil  may  be  used  in  a  3-in.  con- 
duit. The  code  allows  450  amp.  for  600,000  circ.mils. 
Plate  II  shows  that  the  code  permits  of  much  greater 
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PLATE  II REDUCTION  IN  CURRENT-CARRYING  CAPACITY  CAUSED 

BY  USING  SBJVERAL  CONDUCTORS  IN  ONE  CONDUIT 
Shows  number  of  conductors  which  may  be  placed  in  different 
sizes    of   conduit    and    current-carrying    capacity    when    so    placed. 
Wires  caculated  to  occupy  40  per  cent  of  space  in  conduit. 

current  in  all  sizes  of  conductor  than  the  tests  seem 
to  indicate  should  be  permitted.  For  example,  from 
the  curves  in  Plate  II  it  may  be  seen  that  with  No.  2/0 
conductors  in  a  6-in.  conduit  the  carrying  capacity  is 
75  amp.  for  each  of  twenty-nine  conductors  as  deter- 
mined by  the  tests.  The  code,  however,  allows  150  amp. 
in  No.  2  0  conductor. 

In  checking  over  the  tables  to  develop  the  cur\-es  of 
the  data  shown,  it  was  noted  that  for  No.  5  conductor 
in  2-in.  conduit  Table  I  gave  79  amp.  and  Table  II  gave 
eighty-eight  wires ;  it  is  believed  that  these  values  should 
be  69  and  8,  respectively.  As  a  line  drawn  through 
all  the  points  in  each  column  could  not  produce  a  smooth 
curve,  each  curve  in  Plate  I  was  made  smooth  by  fur- 
ther reducing  the  carrying  capacity  at  some  points  by 
lifting  the  sags  from  the  curves.  D.  W.  Blakeslee. 
Jones  &  Laughlin  Steel  Co.  Electrical  Engineer. 

Pittsburgh,  Pa. 

Radiant  Heater  Employed  for  Baking 
Small  Coils,  Etc. 

OCCASIONALLY  having  a  small  rewinding  job  with 
no  way  of  baking  the_  coils  after  dipping  in  in- 
sulating varnish,  the  writer  constructed  a  sheet-iron 
box,  30  in.  square,  having  a  hinged  door  and  lined  on 
the  outside  with  several  layers  of  asbestos  sheets  and 
thick  cardboard.  A  60-watt  radiant  heater  was  used 
for  heating  the  interior,  and  it  was  found  possible  to 
raise  the  temperature  to  180  deg.  Fahr.  in  several 
hours.  This  makes  a  cheap,  serviceable  oven  with  an 
easily  regulated  temperature  for  baking  either  coils  or 
entire  small  motors  after  the  rewinding  is  completed. 

The  use  of  the  heater  for  this  purpose  was  first 
suggested  by  its  use  in  drying  out  a  50-hp.  motor  which 
had  been  submerged.  This  was  thoroughly  dried  out 
by  covering  over  with  an  old  tarpaulin  and  for  several 
days  maintaining  a  high  temperature  underneath  with 
two  600-watt  heaters.  L.  A.  Tucker, 

Superintendent. 
Municipal  Light  and  Water  Commission, 

Donaldsville,  La. 


Central  Station  Service 

A  Department  Devoted  to  Commeraal  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


Financing  Service  Extensions  on  a 
Profitable  Basis 

WITH  the  increased  cost  of  labor  and  material  and 
the  high  rate  of  interest  for  capital  for  new 
construction,  said  H.  A.  Doering  of  the  Westchester 
Lighting  Company  at  the  recent  commercial  meeting 
of  the  Empire  State  Gas  and  Electric  Association, 
utility  companies  have  been  forced  to  adopt  the  policy 
of  making  service  extensions  at  their  own  expense  only 
when  they  are  good  commercial  propositions.  Although 
in  the  smaller  companies  an  occasional  unprofitable  ex- 
tension may  not  be  a  vital  matter,  he  pointed  out  that 
in  a  company  operating  over  a  large  area  hundreds 
of  thousands  of  dollars  could  be  easily  invested  and 
expended  from  which  there  would  be  no  adequate  re- 
turn for  a  great  many  years. 

Applicants  for  service,  Mr.  Doering  continued,  may 
be  divided  into  two  classes,  desirable  and  undesirable. 
They  are  considered  most  desirable  when  the  necessary 
investment  is  very  small,  requiring  a  service,  a  meter 
and  perhaps  the  additional  expense  of  changing  a 
transformer  or  some  small  part  of  a  secondary  system. 
Applicants  that  are  the  least  desirable,  unless  the  in- 
come promised  is  very  attractive,  are  those  requiring 
an  extension  of  plant. 

If  the  investment  is  not  warranted,  the  utility  com- 
pany is  justified  from  a  financial  viewpoint  in  declining 
to  make  the  extension.  However,  it  is  not  always  the 
best  policy  to  refuse  to  make  an  extension;  therefore 
many  companies  have  devised  methods  of  allowing  the 
consumer  to  help  finance  the  project,  thereby  enabling 
the  prospective  customer  to  obtain  service  and  the  com- 
pany to  furnish  it  without  loss. 

When  the  total  cost  of  making  an  extension  is  more 
than  the  company  should  invest  and  the  difference  not 
very  great,  the  amount  required  of  the  prospective 
consumer  may  be  obtained  by  a  direct  contribution 
through  mutual  agreement,  the  company  assuming  its 
share  of  the  cost  and  the  prospective  consumer  paying 
the  balance.  These  methods  usually  apply  to  the  short 
extensions.  When  the  cost  is  very  great,  a  proposition 
can  be  submitted  whereby  the  "prospect"  does  some 
of  the  work  and  contributes  toward  the  cost  of  the 
remainder,  for  which  amount  he  will  receive  a  refund 
in  accordance  with  future  business  taken  on  the  ex- 
tension. This  plan  applies  particularly  to  developing 
companies  and  has  worked  out  very  well.  Agreements 
are  made  whereby  the  applicant  deposits  with  the  utility 
company  a  specified  sum.  A  proportion  of  this  sum 
is  refunded  at  the  end  of  each  year  for  a  three-year 
or  four-year  period,  provided  that  the  revenue  to  the 
utility  company  from  this  particular  customer  in  any 
one  year  is  not  less  than  a  predetermined  amount. 

A  sufficient  return  on  capital  invested  will  attract  ad- 
ditional capital  to  provide  for  increased  capacity  and 
new  extensions.     Extensions  should  therefore  be  made 


on  a  profitable  basis  in  order  to  maintain  the  return 
necessary  to  attract  capital.  This  demands  that  those 
desiring  service  requiring  unprofitable  investment 
should  help  finance  the  extension  under  a  plan  best 
adapted  for  the  utility  company  and  the  controlling 
circumstances. 

To  make  the  public  more  willing  to  do  this  it  must 
be  educated  to  realize  the  great  value  of  electric  service 
and  that  it  is  obtaining  substantial  returns  in  health, 
comforts  and  profits  by  the  accrued  benefits  of  the  high 
engineering  skill  which  makes  the  utility  service  so 
valuable  to  its  customers.  This  is  usually  not  appre- 
ciated until  some  temporary  breakdown  brings  inter- 
ruption. 

"If  we  can  get  the  people  to  ask,  'What  would  w-e  do 
without  this  service?'  "  Mr.  Doering  said,  "we  shall  have 
started  them  thinking  in  the  right  direction,  and  when 
we  can  get  them  to  realize-  that  the  loss  occasioned  by 
unprofitable  extensions  must  naturally  be  reflected  in 
their  purchase  price  of  the  service,  it  seems  as  if  the 
few  individuals  particularly  interested  in  a  proposed 
extension  would  find  little  sympathy  from  the  general 
public  when  these  individuals  object  to  doing  their  just 
share   in  financing  a  service  extension." 


Selling  Stock  to  the  Small  Investor  in  a 
Consumers'  Ownership  Campaign 

HOW  best  to  reach  the  small  investors — prospective 
buyers  of  only  one  or  two  shares  of  stock — fre- 
quently presents  a  puzzling  problem  in  a  consumers' 
ownership  campaign.  W.  S.  Webb,  manager  of  the 
Cadillac  (Mich.)  district  of  the  Consumers'  Power  Com- 
pany, has  offered  some  valuable  suggestions  for  reaching 
the  prospective  small  stockholder.  P  rom  his  experience 
he  says : 

"Our  attention,  since  we  commenced  the  sale  of  our 
7  per  cent  cumulative  preferred  stock,  has  been  largely 
centered  on  the  volume  of  our  sales.  This  is  entirely 
proper,  and  the  sale  of  as  many  shares  as  possible 
should  continue  to  be  our  primary  object,  but  the 
secondary  object  of  selling  to  as  many  individuals  as 
possible  should  be  of  almost  equal  importance.  It  is 
perfectly  natural  that  we  should  think  of  persons  with 
means  as  the  most  probable  purchasers  of  our  stock, 
and  our  sales  records  show  that  by  far  the  greater  part 
of  our  sales  have  been  for  cash.  We  have  also  recognized 
the  value  of  the  small  sales  of  one  or  two  shares,  because 
of  the  fact  that  'every  little  bit  helps,  but  the  impor- 
tance of  each  sale  should  not  be  rated  in  proportion  to 
the  number  of  shares. 

"Every  sale  means  a  new  partner  in  the  ownership  of 
the  company,  whether  he  has  purchased  one  share  or 
one  hundred.  The  sooner  we  can  get  even  a  single  share 
of  'Consumers'  into  each  shop,  each  office,  each  neighbor- 
hood, each  unit  of  society  where  people  meet  and  talk, 
the  sooner  will   the  ultimate   success  of  our  plans  be 
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assured.  For  every  purchaser  is  going  to  bring  others,  ^ 
and  every  purchaser  of  one  share  on  payments  is  going 
to  be  a  prospect,  already  two-thirds  'sold,'  for  another 
share  as  soon  as  his  first  is  paid  up.  We  are  pioneering 
now,  and  the  road  has  to  be  cleared  for  each  sale,  but 
we  cannot  tell,  when  we  sell  one  share  now,  how  many 
shares  that  sale  will  lead  to  in  the  future. 

"In  'talking  stock'  to  people  who  are  obviously  'pros- 
pects' for  only  a  share  or  two,  we  find  that  two  main 
considerations  must  be  satisfied  before  a  sale  is  made. 
First,  of  course,  the  safety  of  the  investment.  This  is 
usually  already  assured  in  the  person's  mind  except  for 
one  idea.  We  have  repeatedly  been  told  in  one  breath 
that  the  party  'would  just  as  soon  nut  his  money  into  the 
Consumers'  Power  Company  as  to  put  it  into  the  bank' 
and  asked  in  the  next,  "Why  is  the  company  so  hard  up 
that  it  needs  this  money  now?'  One  should  not  fail  to 
state  at  the  outset  of  an  interview  that  the  proceeds 
from  the  sale  of  our  stock  are  to  be  used  for  new  con- 
struction work,  to  build  new  lines,  purchase  additional 
equipment  or  construct  new  dams,  and  not  for  the 
maintenance  or  operation  of  the  present  property. 

"The  mention  of  new  power  plants  and  new  dams 
never  fails  to  excite  interest  in  this  part  of  the  state  at 
least.  The  proximity  of  our  Junction  Dam,  which  many 
Cadillac  people  watched  during  its  construction,  and  the 
general  knowledge  of  the  undeveloped  resources  of  the 
northern  rivers  make  a  stronger  appeal  than  descrip- 
tions and  statistics  of  our  present  property.  As  an 
illustration  of  the  fact  that  the  company  continually 
needs  new  capital,  it  is  interesting  to  state  the  number 
of  new  customers  connected  during  the  past  year  in  the 
home  city,  with  an  approximate  statement  of  the  neces- 
sary investment  in  meters  and  services  alone. 

"The  next  obstacle  to  overcome  is  the  question  of 
'getting  my  money  out  if  I  need  it.'  Explanation  that  the 
company  will  resell  the  stock  for  the  owner,  and  that  a 
bank  will  usually  make  a  loan  of  from  60  per  cent  to 
80  per  cent  of  the  value  of  the  stock  with  the  certificate 
as  security,  is  usually  satisfactory.  It  may  be  added, 
however,  that  money  in  the  savings  bank  is  not  neces- 
sarily available  on  demand,  as  it  is  written  into  the  rules 
of  almost  all  savings  banks  that  the  bank  may  request 
ninety  days'  notice  that  money  is  to  be  withdrawn.  This 
privilege  is  seldom,  if  ever,  used,  but  in  case  of  panic 
it  could  be  exercised.  However,  we  frequently  advise 
right  here  that  a  person  should  not  desert  the  savings 
bank  entirely  to  buy  stock,  and  that  it  is  not  advisable 
to  put  one's  last  cent  into  the  stock.  In  case  of  emer- 
gency, the  money  invested  in  'Consumers'  would  be 
available  on  short  notice,  but  it  would  be  better  to  pro- 
tect the  investment  by  at  least  a  small  bank  account 
also. 

"A  comparison  of  the  return  on  a  time-payment  sub- 
scription to  'Consumers'  preferred  with  savings  bank 
interest  is  an  illuminating  example.  Four  per  cent 
is  the  highest  interest  rate  common  among  savings 
banks,  and  interest  is  usually  paid  only  on  what  money 
has  been  on  deposit  during  the  whole  of  a  three-months 
period  or  'quarter.'  Deposits  made  from  time  to  time 
during  a  'quarter'  do  not  commence  to  draw  interest 
until  the  next  quarter.  Partial  payments  on  'Con- 
sumers' draw  7  per  cent  interest  from  the  time  of  pay- 
ment, and  a  comparative  example  is  given  in  the  table. 
"Many  banks  pay  less  than  4  per  cent  on  savings 
accounts,  and  of  course  the  method  of  paying  interest 
varies,  but  this  is  probably  a  fair  example  of  the  rela- 
tive return  on  'Consumers'  and  savings  bank  deposits. 
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COMPARISON  OF  S.WINGS-BANK  AND    'CONSUMERS'   INTEREST 


Deposit 
in  Bank 

Feb.     I $10  00 

Mar.    I 10  00 

Apr.     1 1 0  00 

May     1 1 0  00 

June    I. . .  10  00 

July     1 .  .  .  1 0  00 

.\ug.    1 10  00 

Sept.   I 10  00 

Oct.     1 15  00 

Total 

Each  three  months  thereafter, . . 


"Whether  a  sale  of  stock  is  made  or  not,  a  talk  for 
that  purpose  with  one  of  the  small  consumers  of  the 
company  is  almost  sure  to  be  beneficial.  In  the  first 
place  the  company  is,  by  the  very  act  of  one  of  its 
employees  making  the  call,  offering  to  this  party  an 
invitation  to  join  as  a  partner  in  the  business,  rather 
than  trying  to  sell  something.  Previously,  if  this  was 
not  impossible  to  the  person  of  small  means,  the  oppor- 
tunity was,  at  least,  not  made  so  easily  available. 

"No  better  opportunity  has  ever  been  offered  for  the 
company  to  get  closer  to  its  consumers  and  gain  their 
confidence  than  through  these  friendly  talks." 


New  York  Company  Co-operates  in 
Appliance  Advertising 

THE  United  Electric  Light  &  Power  Company  of 
New  York  City  is  using  an  interesting  method  of 
keeping  the  contractoi'-dealers  and  others  in  the  city 
in  touch  with  its  advertising  activities  so  that  they 
may  if  they  desire  co-operate  and  derive  the  maximum 
benefit  from  the  company's  publicity.  A  series  of 
appliance  advertisements  which  is  appearing  in  the 
New  York  evening  newspapers  throughout  the  summer 
has  been  prepared  and  printed  in  booklet  form.  The 
booklet  also  contains  a  schedule  of  the  papers  and  the 
date  on  which  each  advertisement  will  be  run.  A  copy 
of  the  booklet  has  been  sent  in  advance  to  each  of  the 


TYPICAL  CO-OPERATIVE  APPUANCE  ADVERTISEMENTS  BY  THE 
LNITED  ELECTRIC  LlGHT  &  POWER  COMPANY 

contractor-dealers  in  the  city  so  that  if  they  wish  they 
can  plan  their  advertising  accordingly.  Three  typical 
advertisements  are  shown  here. 

With  regard  to  the  company's  policy  of  co-operation 
with  the  dealers  in  appliance  sales,  Ralph  Neumuller, 
advertising  manager,  -said:  "Standard  prices  are  main- 
tained in  almost  every  piece  of  copy.  Where,  as  in  the 
case  of  the  electric  flat-iron,  a  special  sale  price  of  $5.95 
for  the  months  of  June,  July  and  August  is  shown,  the 
electrical  contractor-dealer  has  had,  through  his  associa- 
tion, an  opportunity  to  buy  and  sell  such  irons  co-opera- 
tivelv  with  us  at  a  satisfactory  margin  of  profit." 
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Generators,  Motors  and  Transformers 

Alternating-Ctirrent  Motors  for  High-Speed  Eleva- 
tors.— J.  J.  Matson. — For  passenger  elevators  which 
cover  from  175  ft.  to  300  ft.  (50  m.  to  90  m.)  per  minute 
and  freight  elevators  which  run  from  100  ft.  to  200  ft. 
(30  m.  to  60  m.)  per  minute  two  speeds  must  be  sup- 
plied, one  of  them  a  very  low  speed  for  making  accurate 
landings.  Heretofore  it  has  been  deemed  advisable  to 
supply  direct-current  adjustable-speed  motors  and  to 
use  a  motor-generator  set  or  synchronous  converter  for 
changing  from  alternating  to  direct  current.  Now, 
however,  the  author  says,  two-speed  alternating-current 
motors  are  very  satisfactorily  adapted  to  this  class  of 
service.  These  motors  have  a  single  winding  in  the 
primary  and  a  single  high-resistance  rotor  winding. 
The  motor  speed  is  changed  by  means  of  an  external 
pole-changing  switch  which  connects  the  motor  at  either 
speed  directly  across  the  line. — General  Electric  Review, 
June,  1921. 

Dynamos  ivith  Three  Brushes. — M.  Iglesis. — This 
type  of  direct-current  generator  is  used  extensively  for 
the  illumination  of  trains  and  automobiles.  By  simply 
adding  an  auxiliary  third  brush  for  the  excitation  to 
an  ordinary  shunt-wound  generator  a  fairly  constant 
voltage  is  obtained  within  wide  speed  limits,  if  a  stor- 
age battery  is  kept  floating  on  the  line.  After  describ- 
ing the  characteristics  of  such  dynamos,  the  author 
gives  the  full  theory,  which,  he  claims,  has  never  before 
been  developed  or  published.  Simple  circle  and  curve 
diagrams  serve  to  explain  the  new  theory  of  such  three- 
brush  machines,  which  utilize  the  armature  reaction 
and  the  distortion  of  the  magnetic  field.  In  the  last 
part  of  the  very  detailed  paper  the  author  describes  a 
few  standard  makes  of  such  dynamos,  gives  their  char- 
acteristic curves  and  shows  their  perfect  accord  with 
his  theory  and  calculations. — Bulletin  de  la  Societe 
Frangaise  des  Electriciens,  Vol.  I,  No.  2  (1921),  page  31. 

Generation,  Transmission  and  Distribution 

Power  Stations  of  Duquesne  Light  Company. — J.  M. 
Graves. — A  full  discussion  of  the  design  features  and 
operating  considerations  in  connection  with  the  Brunot 
Island  and  Colfax  power  stations. — Electric  Journal, 
May,  1921. 

Generating  System  of  the  West  Penn  Power  Com- 
pany.— G.  G.  Bell. — A  discussion  of  engineering  fea- 
tures and  economies  in  power-plant  design  and  operation 
as  worked  out  for  the  system  of  the  West  Penn  Power 
Company. — Electric  Jonrnal,  May,  1921. 

Electric  Drive  and  the  U.  S.  S.  Tennessee. — H.  M. 
SouTHGATE. — The  maneuvering  power  of  the  Tennessee, 
it  is  said,  was  demonstrated  during  the  recent  test, 
when  a  maximum  speed  of  21.378  knots  was  attained. 
The  boat  was  brought  to  rest  from  maximum  speed  in 
less  than  three  minutes,  and  a  turning  circle,  with  all 
propellers  operating  in  one  direction  and  with  rudder 
hard  over,  was  less  than  700  yards,  or  about  that  of  a 


destroyer.  The  economy  was  said  to  be  from  5  to  10 
per  cent  better  than  the  guarantees. — Electric  Journal, 
June,  1921. 

Automatic  Substations  for  Mining  and  Industrial 
Power  Loads. — M.  A.  WHITING  and  C.  E.  H.  VON 
SOTHEN. — The  supply  of  mining  and  industrial  loads 
by  automatic  substations  is  urged  on  economic  grounds, 
and  it  is  claimed  that  both  quality  and  cost  of  service 
are  effected  advantageously  by  automatic  operation. — 
General  Electric  Review,  June,  1921. 

General  Arrangement  of  Propelling  Machinery  of  the 
V.  S.  S.  Tennessee. — W.  E.  Thau. — At  normal  full-load 
speed  of  21  knots  the  power  required  is  28,000  hp.  The 
propellers  are  driven  by  four  direct-connected,  two- 
speed,  wound-secondary  induction  motors,  supplied  with 
three-phase  power  through  suitable  control  equipment 
at  approximately  3,400  volts  and  34.6  cycles  (full 
speed)  by  two  2,075-r.p.ni.  turbo-generators. — Electric 
Journal,  June,   1921. 

Traction 

Electric  Towing  of  Canalboats. — M.  Schleichek. — 
This  paper  reviews  and  criticises  the  existing  methods 
of  moving  boats  on  canals  by  electric  pow»r.  The 
system  with  a  special,  slow-moving  locomotive  running 
on  a  track  along  the  canal  is  used  to  some  extent,  but 
has  the  disadvantage  of  being  interfered  with  by  boats 
loading  or  unloading  at  plants  along  the  canal.  The 
suggestion  has  been  made  to  use  a  small  electrically 
driven  mule,  running  on  overhead  wires  and  controlled 
from  the  boat.  Near  industrial  plants  the  mule  could 
run  at  such  a  height  as  to  clear  any  boats.  Another 
system  has  been  advocated  using  a  motor-driven  air 
propeller,  installed  temporarily  on  the  boat,  the  motor 
collecting  its  current  from  a  pair  of  trolley  wires  sus- 
pended above  the  middle  of  the  canal.  This  system,  like 
the  electric  mule  equipment,  is  very  costly  and,  besides, 
the  efficiency  of  an  air  propeller  for  such  low  speeds  is 
very  poor.  Finally,  as  the  best  existing  solution,  the 
storage-battery-dr'ven  towboat  is  considered.  The 
author  gives  an  elaborate  power  and  cost  estimate, 
which  shows,  however,  that  this  system  is  too  costly. 
He  therefore  comes  to  the  conclusion  that  for  towing 
boats  along  canals  the  steam  engine  and  the  gas  motor 
are  as  yet  superior.  He  suggests  that  further  research 
be  made  to  find  a  reliable  and  cheaper  electrical  method. 
—Elektrotechnische  Zeitschrift,  May  12,  1921. 

Important  Novelties  for  Street  Railways. — F.  H.\RT- 
MANN. — The  author,  who  is  the  superintendent  of  the 
Vienna  street  railways,  reports  experiences  with  new 
street-railway  material.  Iron  trolley  wires  used  during 
the  war  because  of  the  copper  shortage  were  very  unsat- 
isfactoiy  on  account  of  rusting  and  consequent  arcing. 
The  newly  introduced  carbon-lined-arch  current  collec- 
tor used  on  Viennese  trolley  cars  is  satisfacton,'  if 
used  exclusively  on  the  entire  system,  but  gives  poor 
results  if  used  together  with  aluminum-lined  collectors. 
A  lay-out  of  the  overhead  wire  in  zigzag  is  essential  to 
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prevent  grooving  of  the  carbon  sleeve.  Good  results 
were  obtained  from  a  novel  dust-proof  shaft  boxing, 
a  section  of  which  is  shown.  A  new  model  of  brake- 
shoe  construction,  which  permits  of  the  complete  use 
of  any  shoe,  gave  excellent  results.  Recently  a  peculiar 
loose-bolt  shaft  oiler  has  been  installed  on  some  of  the 
motor  bearings.  For  this  a  very  effective  and  uniform 
lubrication  is  claimed. — Elektrotechnik  Maschinenbau, 
May  29,  1921. 

Main-Road  Electrifications  in  Austria. — C.  Walch. — 
This  article  is  an  abstract  of  the  officially  accepted 
electrification  program  of  the  new  Austrian  Republic, 
which  was  definitely  passed  on  July  23,  1920.  It  is 
expected  to  finish  the  four  main  branches  before  the 
end  of  1925.  A  detailed  description  of  the  Austrian 
main  roads  which  are  to  be  electrified  is  given,  together 
with  a  description  and  sketches  of  the  four  types  of 
locomotives,  all  of  them  15,000-volt,  16s-cycle  alternat- 
ing-current machines.  (For  details  of  these  locomo- 
tives see  also  Electric  Raihvay  Journal,  April  2,  1921, 
page  644). — Elektrotechnische  Zeitschrift,  May  29, 
1921. 

Installations,  Systems  and  Appliances 

Operation  of  the  Surge  Arrester. — C.  E.  Bennett. — 
An  explanation  of  the  well-known  Bennett  surge 
arrester  for  dissipating  transient  voltages  on  transmis- 
sion systems. — Ohio  Electric  Light  Association  Monthly, 
May,  1921. 

Underlying  Principles  of  Electrical  Ignition. — Ben- 
jamin F.  Bailey. — A  concise  development  of  the  theory 
of  ignition  both  by  battery  and  magneto. — Journal  of 
Society  of  Automotive  Engineers,  June,  1921. 

Goiiernment  Armor-Plate  Factory.- — Sidney  G.  Koon. 
— Some  interesting  installations  of  electric  furnaces  for 
heavy  service  are  described,  together  with  the  opera- 
tion of  40-ton  Heroult  electric  furnaces. — Iron  Age,  May 
26,  1921. 

The  Mitiden  Pumping  Station  for  the  Ems-Weser 
Canal.— K.  Steinner. — For  the  operation  of  the  Ems- 
Weser  canal  between  Hanover  and  Minden  a  main  and 
an  auxiliary  pumping  station  were  erected  in  1912-13, 
taking  water  from  the  River  Weser.  In  the  main  plant 
are  installed  four  units,  each  for  120  cu.m.  of  water  per 
minute  and  14-m.  lift,  driven  by  625-kw.,  50-cycle, 
375-r.p.m.,  6,000-volt  induction  motors.  The  auxiliary 
plant  has  two  pumps  for  60  cu.m.  water  per  minute, 
driven  by  440-kw.  induction  motors.  The  pumps  are  of 
the  centrifugal  type  with  horizontal  shaft  and  have 
their  intake  at  both  sides,  so  as  to  obviate  any  lateral 
forces.  A  special  air-pumping  apparatus  is  available 
to  remove  the  air  from  the  pump  casings  at  starting. 
The  induction  motors  have  wound  rotors  and  are 
started  with  resistors  in  the  slip-ring  circuit.  After 
attaining  full  speed  the  collector  rings  are  short-cir- 
cuited and  the  brushes  lifted. — Elektrotechnische  Zeit- 
schrift, May  26,  1921. 

Electrochemistry  and  Batteries 

Dielectric  Constants  of  Electroh/tic  Solutionis. — R.  T. 
Lattey. — A  discussion  of  the  divergent  view  of  differ- 
ent observers  concerning  the  change  in  the  dielectric 
constant  produced  by  dissolving  electrolytes  in  water. — 
Philosophical  Magazine,  June,  1921. 

The  Paper  Industry. — H.  W.  ROGERS  and  E.  E.  WAR- 
NER.— A  discussion  of  the  application  of  motors  to  the 
paper  industry,  which  the  authors  state  has  jumped  to 
about  fourth  rank  in  primary  horse-power  used.     It  is 


said  that  about  500,000  hp.  of  electric  drive  are  used. — 
General  Electric  Review,  June,  1921. 

Units,  Measurements  and  Instruments 

Reactive  Volt-Ampere-Hour  Meters. — J.  W.  WEST. 
— The  writer  deals  with  conditions  leading  up  to  the 
demand  for  these  meters  and  demonstrates  mathemati- 
cally how  they  serve  the  purpose. — Ohio  Electric  Light 
Association  Monthly,  May,  1921. 

Telegraphy,  Telephony  and  Signals 

Application  of  Radio  to  Navigation  Problems. — Rear 
Admiral  W.  H.  G.  Bullard. — Among  the  interesting 
applications  of  radio  in  navigation  are  mentioned  the 
determination  of  difference  in  longitude,  the  sending 
of  weather  reports  to  ships  at  sea,  and  the  use  of  the 
radio  direction  finder  in  determining  the  bearings  of 
a  ship  at  sea.  More  recent  developments  have  been 
the  use  of  radio  in  directing  ships  through  narrow 
channels  by  means  of  a  directive  pilot  cable  and  the 
determination  of  the  depth  of  water.  Laboratory  tests, 
it  is  said,  show  that  the  reception  of  600  words  per 
minute  has  been  attained  by  recording  photographically. 
—Journal  of  Franklin  Institute,  June,  1921. 

Reception  of  Radio  Signals  by  Sense  of  Taste. — 
Alfred  N.  Goldsmith  and  Edward  T.  Dickey. — The 
purpose  of  this  research  was  to  determine  the  feasi- 
bility of  reception  of  radio-telegraphic  signals  by  the 
sense  of  taste.  Electrodes  were  made  which  could  be 
placed  against  the  tongue  in  such  a  way  as  to  cause  a 
taste  sensation  when  a  source  of  potential  was  con- 
nected to  them.  Tests  were  made,  using  low-potential 
direct-current  and  60-cycle  alternating  current,  to  ascer- 
tain the  amount  of  energy  and  potential  necessary  for 
taste  reception.  The  reception  of  actual  signals  from 
an  antenna  was  tried.  It  was  found  impossible  by 
using  four  stages  of  amplification  to  obtain  taste  sensa- 
tions from  all  signals  the  audibility  of  which  was 
greater  than  500  in  the  detector  circuit.  The  results 
obtained  thus  indicate  that  from  an  electrical  stand- 
point it  is  possible  to  receive  radio-telegraphic  signals 
by  the  sense  of  taste.  When  compared  to  the  sense  of 
hearing  or  even  of  sight,  however,  the  sense  of  taste 
is  much  inferior  as  a  means  for  receiving  intelligence. 
— Proceedings  Institute  of  Radio  Engineers,  June,  1921. 

Miscellaneous 

A  Recently  Developed  Dust  Explosion  and  Fire  Haz- 
ard.— David  J.  Price. — The  improper  installation  and 
adequate  protection  of  incandescent  lamps  and  circuits 
constitute  a  fire  and  dust  explosion  hazard  in  dusty 
industries.  Methods  of  preventing  such  explosions  are 
di.scussed. — Circular  No.  171,  Bureau  of  Chemistry,  U. 
S.  Department  of  Agriculture,  May,  1921. 

Electrical  Manufacturing  Tendencies  in  the  United 
States  of  America. — A.  M.  Randolph. — The  writer  re- 
fers to  standardization  of  production  and  research  and 
other  tendencies  among  American  manufacturers,  which 
he  considers  have  an  important  bearing  on  the  possible 
export  of  electrical  machinery  from  the  United  States. 
—London  Electrician,  May  20,  1921. 

Recent  Improvements  in  Steam^Turbine  Design. — 
The  products  of  the  English  Electric  Company  are  dealt 
with  in  this  article.  This  firm,  it  is  said,  first  intro- 
duced the  "disk  and  drum"  or  hybrid  Curtis-Parsons 
machine,  but  now  favors  the  pure-impulse  type.  The 
machines  manufactured  by  this  company  are  said  to 
range  from  100  kw.  at  5,000  r.p.m.  to  30,000  kw.  at 
1,500  r.p.m. — London  Engineer,  May  27,  1921. 
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Research  in  Progress  and  Completed 

[When  investigations  which  have  been  completed  are  in  the 
opinion  of  the  editors,  of  wide  enough  interest  to  the  field  we 
serve,  details  thereof  will  be  presented  in  other  parts  of  this 
paper.  Contemplated  research  or  that  which  appears  to  have 
hmited  appeal  will  be  only  briefly  reported  in  this  section,  but 
details  may  be  had  by  communicating  with  the  investigator  or 
institution  named  in  the  report.  Readers  are  referred  to  the 
department  "Digest  of  Electrical  Literature"  for  investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 

AMPLIFIER,  THERMIONIC,  OF  VARIABLE  AMPLIFICATION 
R.\TIO. 

A  means  has  been  found  by  which  the  amplification  ratio  of 
a  vacuum-tube  amplifier  may  be  varied  without  changing  the 
input  impedance  of  the  tube  as  a  whole.  Two  tubes  are  used, 
and  the  signals  amplified  by  the  first  are  impressed  on  a  vari- 
able resistance  by  inductive  action.  The  input  terminals  of  the 
second  tube  are  shunted  ai'ound  this  variable  resistance,  so  that 
any  desired  part  of  the  potential  drop  across  the  resistance  may 
be  impressed  upon  them.  This  gives  any  desired  amplification 
ratio  in  the  output  of  the  second  tube,  and  the  impedance  of  the 
whole  amplifier  to  the  incoming  signals  has  a  substantially 
constant  value. — Western  Electric  Company^  Ltd.,  London,  Eng- 
land. 
CORONA,  WAVE  FORM  OF. 

.\  study  has  been  completed  of  the  wave  form  of  the  discharge 
of  the  high-voltage  corona  and  its  bearing  on  the  indications 
of  the  corona  voltmeter.  By  using  a  thermionic  amplifier  for 
magnifying  the  indications  of  the  corona  voltmeter  it  has  been 
found  possible  to  use  a  portable  needle  instrument  and  also  a 
loud-speaking  telephone  as  indicators  of  the  first  appearance  of 
corona. — ./.  B.  Whitehead  and  N.  Inouye,  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 
IGNITION  TEMPER.\TURE  AND  SPONTANEOUS  IGNITION 
OF  VARIOUS  M.\TERI.\LS. 

Data  have'  been  collected  on  the  Ignition  points  and  the  apon- 
taneous  Ignition  of  various  Important  materials  used  In  the 
principal  industri.-.s.  Anions  the  niat.-riMls  investigated  were 
newspaper  stock,  motion-picture  film  and  a  wool  and  cotton 
Insulating  felt. — Bureau  of  Standards,  Washington,  D.  C. 
INDUCTANCE  OF  CIRCULAR  COILS  OF  RECT.\NGULAR 
CROSS-SECTION. 

Tables  have  been  prepared  which  reduce  the  calculation  to 
the  simplest  kind  of  an  arithmetical  computation.  In  the  prep- 
aration of  the  tables  formulas  due  to  Lyle,  Dwlght  and  Butter- 
worth  have  been  used,  that  formula  being  chosen  In  each  case 
which  gave  the  b.st  conv.'rg.ruc.  Tli.-  tables  .tiable  tli.-  induc- 
tance to  be  found  with  an  accuracy  of  better  than  one  part  In 
ten  thousand  for  the  Ideal  case  of  uniform  distribution  of  the 
current  over  the  cross-section.  The  correction  for  the  space 
occupied  by  Insulation  Is  small  in  the  case  of  colla  of  round  wire, 
wound  closely  In  a  rectangular  cross-section,  and  unimportant 
In  the  case  of  "honeycomb"  colls. — F.  W.  Orover,  Union  College, 
acheneclctdy,  N.  T. 
INDUCT..\NCE   OF  CO-\XI.\L  CIRCLES. 

New  formulas  have  been  derived  for  calculating  the  coefficient 
of  inductance  of  coaxial  circles.  The  method  is  based  on  the 
computation  of  elliptic  integrals,  using  scales  of  arithmetic 
geometrical  means.  A  comparison  with  the  older  formulas  in 
use  shows  a  marked  advantage  of  the  new  method.  A  complete 
account  of  the  proposed  method  has  been  communicated  to  the 
Royal  Society  of  London. — Louis  V.  King,  McGill  University, 
Montreal,  Canada. 
INSUL.\TING  M.VTERI.VLS,  CONDUCTIVITY  OF  NE  \R 
BRE.\K-DO\VN  VOLTAGE. 

In  a  series  of  tests  on  the  conductivity  of  insulating  mate- 
rials near  the  break-down  voltage  the  recording  instruments 
used  were  protected  from  injury  in  case  of  puncture  bv  placing 
an  insulated  hot  cathode  rectifier  in  scries  with  the  sample 
being  tested,  so  that  the  current  through  the  sample  could  oe 
limited  by  controlling  the  temperature  of  the  hot  cathode.  When 
with  a  given  applied  voltage  the  current  did  not  reach  a  con- 
stant maximum  value  upon  raising  the  cathode  temperature 
the  voltage  had  reached  the  break-down  point.  Three  classes 
of  insulating  materials  were  found,  viz.,  (1)  those  which  obey 
Ohm's  law  throughout.  (2)  those  which  obey  Ohm's  law  up  to 
near  break  down,  and  then  the  conductivity  increases  at  an 
accelerated  rate,  and  (3)  those  for  which  the  conductivity 
increases  over  the  entii-e  range  of  voltage  at  an  accelerated 
rate  to  bi-eak  down.  Materials  in  the  third  general  class  have 
the  greatest  dielectric  strength,  and  those  in  the  first  class  the 
least.  Results  have  been  obtained  for  untreated  cement  paper, 
paraffined  flshpapcr  and  black  treated  cloth,  which  are  taken  as 
representative  respectively  of  the  three  classes. — J.  E.  Schroder, 
Research  Laboratory,  Wcstinghotise  Electric  <f  Manufacturing 
Company,  East  Pittsburgh,  Pu. 
KENOTRO.N'.  STUDY  OF. 

A  theoretical  study  is  being  made  of  the  pulsations  of  direct- 
current  voltage  as  obtained  from  a  kenotron  tube  with  various 


LAMP.  PROJECTION,  FOR  MOTION  PICTURES. 

A  new  incandescent  lamp  has  been  developed  for  motion- 
picture  projection.  The  principal  distinctive  feature  is  the  fila- 
ment supports,  which  are  arranged  to  hold  the  filament  loosely 
so  as  to  allow  for  varying  contraction  of  the  filament  and  sup- 
ports when  the  lamp  is  turned  on  and  oft.  The  supports  are 
also  arranged  to  prevent  the  distortion  of  the  filament,  and  as 
a  result  the  lamp  better  maintains  its  candlepower  throughout 
life. — .V.  E.   /..  A.  Lamp   Committee. 

LAMP.  MILL.  TTPE. 

A  new  Incandescent  tungsten  lamp  h>j  been  developed  to  re- 
place Inefficient  carbon  lami>3  In  places  where  l&mps  &r«  sub- 
jected to  rough  treatment.  Teats  Indicate  that  the  new  lAcap 
Is  mechanically  about  nve  times  as  strons  as  tfa*  recol*' 
tungsten  lamp. — N.  B.  L.  A.  Lamp  Committee. 

M.A.GXETIZ.\TION  IN  IRON. 

.\n  experimental  investigation  is  being  carried  out  on  the 
effect  of  magnetization  upon  the  atomic  structure  of  iron.  Ver>' 
little  work  has  been  done  in  this  field  heretofore. — W.  P.  Davey, 
Research  Laboratory,  General  Electric  Company,  Schenectady, 
K.    Y. 

MERCURY  VAPOR.  CONTINUOUS  SPECTRUM  FROM. 

Under  certain  conditions  the  discharge  through  mercur>'  vapor 
gives  a  green  glow  which  shows  the  ordinary  line  spectrum  of 
mercury  vapor  together  with  one  which  is  continuous  from  the 
red  Into  the  ultra-violet,  being  very  prominent  in  the  green. 
This  is  the  same  spectrum  as  that  shown  by  fluorescent  mercury 
vapor.  Two  conditions  are  necessary  for  obtaining  this  by  an 
electrical  discharge  with  any  considerable  brightness — the  dis- 
charge must  pass  through  hot  mercury  vapor  that  Is  not  very 
far  from  the  point  of  condensation,  and  the  current  density 
must  be  small.  As  the  current  density  Is  Increased  the  line 
spectrum  becomes  more  prominent  and  the  continuous  spectrum 
less  so. — C.  D.  Child,  Colgate   University,  Hamilton,  N.  Y. 

WHEATSTONE  BRIDGE  FOR  CAPACITY  AJTD  VSWCTTKNCn. 
A  universal  bridge  for  measuring  Inductance  ajid  capacity 
with  the  maximum  simplicity,  rapidity  and  accuracy  has  be^» 
designed.  The  Instrument  is  compact  and  allows  thu  '"t^'^c 
of  a  very  large  number  of  standard  brldfe-method  teats. — 
Develov»4  by  t\e  late  C.  V.  Drytdale,  LomSom,  Wn§la%i 


Suggestions  for  Research 

COOLING  OF  TR.A.NSFORMERS   .\XD  .\LTERNATORS  BY 
REFRIGER.\TING  JLA.CHINE. 

It  has  been  claimed  that  refrigerating  machines  may  be  ad- 
vantageously used  in  certain  cases  for  cooling  transformers  and 
other  electrical  machinery.  .\  small  refrigerating  machine  suffi- 
cient to  care  for  normal  load  may  be  used  to  care  for  the 
maximum  power  demand  by  overcooling  it.  Investigation  is 
desired  as  to  the  practibility  and  resultant  economy  of  such  an 
arrangement.  This  plan  has  been  successfully  tried  recently 
in  Europe. 
CO.MMUNIC.\TION  CIRCUITS.  RESONANT  SHUNTS  FOR. 

The  use  of  resonant  shunts,  similar  to  those  used  on  power 
lines,  has  been  proposed  for  communication  circuits.  Such  shunts 
have  been  used  where  telegraph  ser^'ice  is  disturbed  by  the 
fundamental  frequency  of  nearby  power  circuits  and "  have 
proved  successful  in  telegraph  lines  paralleling  25-cycle  and 
60-cycle  power  systems.  Investigation  is  desired  as  to  their 
applicability  on  telephone  circuits. — Inductive  Interference  Com- 
mittee. .V.  E.  L.  A. 
CURRENT  TR.\NSFORMERS,   DIFFERENTI.\L. 

"There    is    a    need    for    development    in    the    design    of    current 
transformers  so  that  one-half  of  the  secondary  winding  can  be 
reversed,  thereby  giving  a  differential  transformer. — Meter  Com- 
mittee.  X.  E.  L.  A. 
CURRENT  TRANSFORMERS  FOR  L.\RGE  INST.\LLATIOXS. 
Most  current  transformers  at  the  present  have  been  designed 
for  station   use,   and  less   attention   has   been   paid   to   types   for 
metering  large  installations.     The  demand  for  this  kii.d  of  serv- 
ice  has   increased   rapidly   during  late    years,    and    it    is   desired 
that    special    consideration    be    given    to    the    requirements    for 
transformers  used  for  this  purpose. — Meter  Committee,  .V.  E,  L.  A. 
ELECTROST.A.TIC    FIELD.    ME.\SUREMEXT    OF    INTENSITY 
OF  BY  POLARIZED  LIGHT. 

It  may  be  possible  to  measure  the  intensity  of  an  electric  field 
by   observing   its   effect    upon   a  beam   of   polarized   light   passed 
through  a  small  crystal. — A.   S.   Langsdorf,  St.   Louis.  Mo. 
FIRES   IN  INSULATING  OIL  FROM  ELECTRICAL  BRE.VK- 
DOWXS. 

An  investigation  is  desired  upon  the  effectiveness  of  the 
so-called  Foamite  system .  for  fighting  oil  fires  in  electrical 
apparatus.  The  system  has  been  employed  by  various  oil  com- 
panies in  fire  fighting,  but  its  advantages  for  oil  fires  from 
electrical  breakdowns,  under  the  conditions  obtaining  with 
transformers,  circuit  breakers,  etc..  are  yet  to  be  shown.  One 
of  the  N.  E.  L.  A.  committees  recommends  such  research. 
GLASS.  CONDUCTIVITY  OF. 

Glass  in  the  liquid  state  and  at  comparatively  high  tempera- 
tures is  a  conductor  of  electricity.  The  use  of  electrically  heated 
glass  furnaces  may  be  the  solution  of  a  large  number  of  prob- 
lems connected  with  the  production  of  certain  kinds  of  glass. 
There  is  a  need  for  research  in  this  field,  particularly  to  obtain 
.accurate  meiisurements  of  the  resistance  of  known  glasses,  to 
arrive  at  the  variation  of  the  resistance  with  the  temperature, 
and  to  find  the  effect  of  vari.ibles  such  as  "stones,"  "bubbles." 
etc..  in  the  glass. — F.  L.  Bishop.  Unirersity  of  Pitt.yburgh. 
MAGNETIC  STORMS,  EFFECT  ON  TELEGRAPH  AND  CABLE 
LINES. 

During  certain  magnetic  disturbances  and  auroral  displays 
the  generated  earth  currents  caused  s.Tious  interruption  on 
telegraph  and  cable  lines.  The  general  effect  of  magnetic  dis- 
turbances is  to  diminish  the  Intensity  of  magnetization  of  the 
earth's  field,  in  severe  cases  as  much  as  10  per  cent.  Further 
research  in  this  field  is  desired. — L.  A.  Batter,  Washington,  D,  C. 
POTE.NTI.VL  TR.XNSFORMER.  DESIGN  OF. 

An  improvement  is  desired  in  the  construction  of  secondary 
leads,  bushings,  etc..  in  potential  transfomiers  so  that  oil  will 
not  siphon  up  through  the  leads  and  leak  around  the  bushings. 
— Meter  Committee,  K.  E.  L.  A. 
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Col.  Kelly  Found  Europe  Watching  Our 
Water-Power  Law  Operation 

COL.  WILLIAM  KELLY,  the  chief  engineer  of  the 
Federal  Power  Commission,  has  returned  from  a 
visit  to  England  and  France,  where  he  conferred  with 
government  officials  in  charge  of  water-power  matters. 
He  found  that  officials  in  both  France  and  England 
were  watching  with  much  interest  the  effect  of  the 
recent  water-power  act  on  American  development.  He 
pointed  to  the  presence  of  the  French  Commission  in 
this  country  as  an  evidence  of  the  interest  France  is 
taking  in  this  subject. 

While  Col.  Kelly  found  that  financial  conditions  in 
France  are  such  as  to  preclude  any  great  amount  of 
hydro-electric  development  there  at  this  timfe,  he  was 
surprised  to  find  that  plans  are  practically  in  complete 
form  for  a  number  of  important  projects.  Principal 
among  them  is  the  development  of  the  Rhone  which  is 
expected  to  furnish  power  for  the  Paris  district  and  for 
the  electrification  of  some  railroads. 

Col.  Kelly  familiarized  himself  with  the  work  being 
done  by  the  British  government  on  the  problem  of 
utilizing  the  tides  for  power  purposes.  Considerable 
work  along  the  same  line  is  being  done  by  the  French 
engineers. 

New  England  Utilities  Escape  Heavy 
Storm  Damage 

WITH  the  exception  of  the  Edison  Electric  Illumi- 
nating Company  of  Brockton,  Mass.,  public  utilities 
in  New  England  were  fortunate  in  escaping  serious 
interruptions  of  service  during  the  unprecedented  rain 
and  thunderstorms  which  swept  over  the  territory  cen- 
tering around  Boston  at  the  end  of  last  week.  At 
Brockton  the  failure  of  dams  unconnected  with  com- 
pany operations  flooded  the  basement  of  the  East 
Bridgewater  generating  station  and  cut  off  the  blowers, 
necessitating  reliance  jpon  natural  draft.  This  forced 
a  reduction  of  load  from  about  9,000  kw.  normal  output 
to  about  2,500  kw.  Monday  morning  and  a  correspond- 
ing loss  in  power  load.  By  Monday  night  the  removal 
of  flood  water  by  pumping  had  enabled  the  load  to  be 
increased  and  about  5,000  kw.  was  taken  on  Tuesday 
morning,  with  every  expectation  of  early  resumption  of 
virtually  normal  load. 

The  New  England  Telephone  &  Telegraph  Company 
suffered  a  maximum  of  about  3,000  lines  out  of  com- 
mission, due  chiefly  to  the  flooding  of  manholes  and  to 
overhead  line  troubles  resulting  from  high  wind.  About 
6.3  in.  of  rain  fell  in  less  than  twenty-four  hours.  The 
New  England  Power  Company  had  little  trouble  in 
central  New  England  beyond  temporary  disturbances 
due  to  lightning  and  the  slight  flooding  of  an  industrial 
substation  at  Fitchburg.  The  Tennoy  companies  at 
Maiden,  Revere  and  Salem,  Mass.,  escaped  serious  dam- 


age and  the  Narragansett  Electric  Lighting  Company, 
Providence,  R.  I.,  reports  little  trouble.  The  Edison 
Electric  Illuminating  Company  of  Boston  sustained 
some  interruption  due  to  lightning  and  the  flooding  of 
manholes,  basements,  etc.,  and  a  short-circuit  in  the 
Roxbury  district.  Taxicabs  were  commandeered  for 
fuse  replacement  work  and  rapid  restoration  of  service 
was  pushed.  Street  lighting  service  in  Roxbury  was 
cut  off  for  a  short  time  and  the  Edison-New  England 
power  tie  line  was  shut  down  temporarily.  The  total 
physical  damage  to  the  system  was  slight. 


Non-Power  Dam  Proviso  to  Prevent 
Water-Power  Interference 

SO  AS  NOT  to  establish  a  precedent  which  might 
interfere  with  the  future  use  of  water  for  power 
purposes,  the  Senate  committee  on  commerce  has 
worked  out  a  proviso  which  is  to  be  made  a  part  of 
future  authorizations  for  the  construction  of  dams  for 
non-power  purposes.    The  proviso  reads  as  follows : 

That  the  consent  hereby  given  shall  terminate  and  be  at 
an  end  from  and  after  thirty  days'  notice  from  the  Federal 
Power  Commission,  or  other  authorized  agency  of  the  United 
States,  to  said  company  or  its  successors;  that  desirable 
water-power  development  will  be  interfered  with  by  the  ex- 
istence of  said  dam;  and  any  grantee  or  licensee  of  the 
United  States  proposing  to  develop  a  power  project  at  or 
near  said  dam  shall  have  authority  to  remove,  submerge, 
or  utilize  said  dam  under  such  conditions  as  said  commission 
or  other  agency  may  determine,  but  such  conditions  shall  not 
include  compensation  for  the  removal,  submergence,  or  util- 
ization of  said  dam  if  the  water  level  to  be  maintained  in 
said  power  project  is  higher  than  the  level  of  the  crest  of 
said  dam. 

The  proviso  was  made  a  part  of  the  bill  giving 
authority  to  the  Trumbull  Steel  Company  to  construct 
a  dam  across  the  Mahoning  River  near  Warren,  Ohio. 
With  that  proviso,  no  further  objection  was  offered  to 
the  measure,  and  it  was  passed.  The  House  accepted 
the  amiendment.  A  similar  biU  authorizing  the  con- 
struction of  a  dam  across  the  Wabash  River  at  Hunt- 
ington, Ind.,  also  has  been  approved  by  both  houses. 


Ogdt 


len,  Utah,  Has  Model  Electrical  Home 

OGDEN'S  model  electrical  home  was  opened  for  the 
first  time  to  the  general  public  on  June  18.  The 
visitors  found  in  the  home  a  complete  showing  of  the 
latest  and  best  methods  of  installing  a  modern  home- 
lighting  system  and  a  large  number  of  electrical  labor- 
saving  devices.  From  the  beautiful  light  fixtures  at 
the  front  entrance  to  the  lighting  switch  at  the  garage 
door,  in  the  basement,  the  electrical  equipment  is  com- 
plete. 

The  con^panies  that  have  joined  in  the  enterprise  are 
the  Lighthouse,  Utah  Power  &  Light  Company,  Redfield 
Electric  Company,  Larison  Electric  Company  and  Ogden 
Electric  Supply  Company.  The  home  was  open  every 
afternoon  and  evening  from  June  18  to  27  from  2:30 
lO  9  p.m. 
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Prof.  F.  B.  Crocker,  Father  of  American 
Electrical  Standards,  Dead 

PROF.  FRANCIS  BACON  CROCKER,  one  of  the 
best  known  of  American  pioneers  in  electrical  manu- 
facturing, engineering  and  teaching,  died  at  his  home 
in  New  York  City  Saturday  evening  at  the  age  of  sixty 
years.  Prof.  Crocker  had  suffered  from  an  incurable 
malady  almost  continuously  for  many  years. 

Born  in  New  York  on  July  4,  1861,  he  was  graduated 
from  the  School  of  Mines  at  Columbia  University  in 
1882.  A  year  later  with  Charles  G.  Curtis  he  formed 
the  firm  of  Cuitis  &  Crocker,  patent  attorneys  and 
patent  experts.  Much  of  the  spare  time  during  this 
period  was  spent  in  research  and  resulted  in  a  number 
of  inventions.  In  1886  the 
two  partners  established  the 
C  &  C  Electric  Motor  Company, 
from  which  he  resigned  two 
years  later.  At  that  time  he 
joined  with  Schuyler  Skaats 
Wheeler,  with  whom  he  had 
been  associated  for  some  time, 
in  the  formation  of  what  is  now 
known  as  the  Crocker- Wheeler 
Company.  The  next  year  he 
took  charge  of  the  newly  es- 
tablished department  of  elec- 
trical engineering  at  Colum- 
bia, becoming  full  professor  in 
1893.  He  remained  in  that 
work  until  the  discomfort  of 
poor  health  twenty  years  later 
caused  him  to  resign. 

Many  have  been  his  contri- 
butions to  the  development  of 
the  electrical  art.  With  his 
fellow  workers  Curtis  and 
Wheeler  he  created  the  com- 
mercial motor  of  standard 
specification.  As  father  of 
American  electrical  stand- 
ards, however,  he  will  prob- 
ably be  best  known  in  the 
engineering    profession.      He 

was  chairman  of  the  A.I.E.E.  committee  which  drew  up 
the  original  standardization  rules  as  well  as  of  the  com- 
mittee which  revised  them.  Besides  he  was  chairman  of 
the  conference  of  insurance  and  engineering  repre- 
sentatives that  formulated  the  National  Electrical  Code. 
To  him  also  is  credited  the  choice  of  the  name  "henry" 
as  the  international  unit  of  inductance. 

So  long  as  his  health  permitted  he  was  very  active  in 
the  industry.  He  has  held  many  important  offices  in  the 
American  Institute  of  Electrical  Engineers,  of  which  he 
was  a  past-president.  He  was  also  president  of  the 
Electric  Power  Club  and  a  past-secretary  of  the  Inter- 
national Electrical  Congress.  His  writings  have  been 
numerous  and  include  a  two-volume  treatise  on  "Electric 
Lighting"  and  one  on  motors.  His  latest  contribution  to 
electrical  literature  was  on  the  subject  of  temperature 
rating  of  motors  and  appeared  in  Electrical  World 
April  30,  page  977. 

Professor  Crocker  was  a  man  of  many  friends,  to 
whom  the  news  of  his  death  came  as  a  great  shock.  His 
determination  to  master  science  rather  than  let  science 
master  him  made  his  life  one  of  constant  graciousness. 
Some  of  those  who  knew  him  for  a  great  many  years 
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and  worked  with  him  have  made  the  following  tributes 
to  his  memory. 

Advocate  of  Quality 

Prof.  Crocker  was  remarkable  for  flexibility,  adaptability 
and  responsiveness.  He  was  very  clear-headed  and,  as 
every  one  knows,  intelligent.  His  judgment  was  excellent. 
These  qualities  led  to  his  opinion  in  conference  being  sought 
by  several  of  our  greatest  inventors.  The  position  he 
occupied  in  this  respect  is  unique  and  I  know  of  no  other 
man  in  the  woi'ld's  history  who  has  performed  a  similar 
function.  He  was  the  partner  in  invention  with,  or  the 
collat'orator  with,  in  their  respective  important  inventions 
in  different  lines,  Charles  G.  Curtis,  who  got  up  the  C  &  C 
motor  and  the  Curtis  turbine;  Charles  S.  Bradley,  whose 
numerous  inventions  parallel  those  of  Tesla;  Peter  Cooper 
Hewitt  in  aviation,  and,  of  course,  devices,  etc.,  used  by  the 
Crocker-Wheeler  Company. 

He  was  a  leader  in  bringing  about  standardization  and 
was  a  great  believer  in  simplify- 
ing things  and  in  expounding 
problems  in  a  way  that  every 
one  could  understand.  He  be- 
lieved with  me  that  things 
should  not  be  made  to  appear 
complicated  or  "technical"  to 
the  public,  but  simple,  and  he 
had  a  remarkably  clear,  concise 
and  at  the  same  time  easy  and 
interesting  writing  style.  These 
two  characteristics  made  him 
much  in  demand  as  a  lecturer 
and  writer  and  made  a  success 
of  the  electrical  course  which  he 
established  at  Columbia. 

He  was  fair  and  impartial 
and  of  a  judicial  turn  of  mind, 
being  almost  able  to  see  the 
other  fellow's  side  more  clearly 
than  his  own. 

He  always  and  consistently 
advocated  a  good  quality  of 
work  and  scientifics^Uy  correct 
design. 

He,  Charles  G.  Curtis  and  my- 
self have  teen  associated  and  in 
almost  constant  contact  about 
technical  matters  for  forty 
years,  which  I  am  inclined  to 
think  is  a  longer  span  of  active 
co-operation  than  was  enjoyed 
by  any  of  the  numerous  other 
teams  of  electrical  men,  such  as 
Thomson  and  Houston;  Amoux 
and  Hochhausen;  Sprague,  Dun- 
can and  Hutchinson;  Goulard 
and  Gibbs;  Stanley,  Kelly  and 
Chesney,  etc. 
ScHu\xER  Skaats  Wheeler. 

No  Place  for  Empiricism 

Francis  Bacon  Crocker  was  a  great  pioneer  in  electrical 
engineering.  The  history  of  electrical  technology  in  the 
United  States  wiu  be  always  associated  with  his  name.  The 
Crocker-Curtis  motor  of  1884  was  the  foundation  of  the 
C  &  C  Motor  Company  and  it  was  a  wonder  of  efficiency 
for  those  days  and  for  the  size  of  the  motor.  It  is  the 
earliest  monument  to  Crocker's  life-long  faith  that  empiri- 
cism has  no  place  in  the  art  of  designing  electrical 
machinery.  When  he  became  the  technical  head  of  the  newly 
founded  department  of  electrical  engineering  at  Columbia 
University  he  became  the  leader  of  those  men  who  believed 
that  there  is  such  a  thing  as  the  science  of  electrical  engi- 
neering which  is  entirely  distinct  from  every  other  engineer- 
ing and  from  physics  and  that  it  has  nothing  in  common 
with  empiricism.  It  was  that  belief  which  inspired 
Crocker's  magnificent  work  on  electrical  nomenclature  and 
standardization. 

Most  of  the  successful  electrical  inventors  in  the  United 
States  knew  Crocker  and  sought  his  advice,  and  they  relied 
upon  the  verdict  of  his  unerring  judgment.  The  technical 
schools  of  the  United  States  accepted  the  verdict  of  his 
judgment  when  in  the  organization  of  their  electrical  en- 
gineering departments  they  followed  the  program  first 
mapped  out  by  him  at  Columbia. 

I  have  known  Crocker  for  thirty- two  years;  during 
twenty-two  of  these  years  we  were  colleagues  at  Columbia 
University  and  saw  each  other  almost  every  day.  He 
was  really  my  teacher  and  the   only  teacher  in  electrical 
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engineering,  and  I  was  never  as  nappy  as  when  Crocker  con- 
sulted me  on  pure  theory  aiiJ  accepted  my  opinion.  Few 
mortal  men  can  fill  the  place  once  occupied  by  Crocker. 
Few  professors  can  captivate  the  heads  and  hearts  of  stu- 
dents as  Crocker  could,  and  few  were  admired  as  much  as 
Crocker  was  admired  by  his  students  and  by  his  former 
students.  M.  I.  Pupin. 

Prof.  Crocker's  death  removes  one  of  the  outstanding 
pioneers  of  the  electrical  industry.  His  work  and  teaching 
as  founder  and  head  of  the  school  of  electrical  engineering 
of  Columbia  University  contributed  much  to  the  growth 
and  importance  of  the  electrical  development  of  this  country. 

As  the  first  chairman  of  the  standardization  committee 
of  the  American  Institute  of  Electrical  Engineers,  Prof. 
Crocker's  painstaking  work  earned  the  lasting  gratitude 
of  everyone  connected  with  the  electrical  industry  thi'ough- 
out  the  world.  Thomas  A.  Edison. 

I  regret  very  much  to  learn  of  the  death  of  Prof.  F.  B. 
Crocker.  He  was  one  of  the  early  pioneers  whose  work 
has  left  its  impress  on  the  art,  while  his  services  to  the 
profession  in  many  capacities  have  been  invaluable.  Of  a 
most  attractive  personality  he  was  esteemed  by  all  who 
knew  him.  My  own  friendship  with  him  covers  nearly  forty 
years  past.  Elihu  Thomson. 

Deserves  Credit  for  Standardization 

The  electrical  industry  mourns  the  loss  of  one  of  its 
eminent  leaders  and  educators  in  the  passing  away  of  Prof. 
F.  B.  Crocker,  one  of  the  pioneer  workers  in  the  field  of 
electrical  applications.  He  brought  to  his  activities  in 
the  educational  field  a  thorough  grasp  of  the  commercial 
and  practical  problems  of  the  industry  which  made  the 
electrical  engineering  course  of  Columbia  University  a  model 
of  sound  practical  teaching.  He  deserves  the  greatest  credit 
for  initiating  the  work  of  standardization  in  the  electrical 
industry  and  the  original  standardization  rules  of  the 
American  Institute  of  Electrical  Engineers  formulated  under 
his  chairmanship  bear  the  impress  of  his  thoroughly  prac- 
tical and  constiiictive  viewpoint.  He  had  a  proper  appre- 
ciation of  the  diflRculties  encountered  by  the  pioneer  workers 
in  the  field  and  he  was  deeply  interested  in  having  a  proper 
record  of  the  early  history  and  successive  stages  of  progress 
in  the  art.  He  will  be  mourned  by  a  large  circle  of  friends 
and  co-workers  who  have  in  the  past  few  years  missed  his 
earnest  and  interested  co-operation.  John  W.  Lie3. 

Prof.  Crocker  has  been  a  force  for  advancing  the  sciences 
and  arts  associated  with  electrical  engineering.  His  efforts 
which  resulted  in  the  establishment  of  the  standards  com- 
mittee of  the  American  Institute  of  Electrical  Engineers 
in  3898,  of  which  distinguished  committee  he  was  for  many 
years  chairman,  has  had  much  influence  upon  the  electrical 
engineering  arts  in  this  country.  He  has  also  been  of 
influence  in  improving  international  standardization  in 
electrical  engineering;  the  internationalization  of  electrical 
and  magnetic  units  was  close  to  his  heart.  His  inventions 
and  writings  have  also  been  of  service  in  the  development 
of  electrical  engineering.  All  electrical  engineers  pay 
tribute  to  Prof.  Crocker  and  all  who  know  him  will  pay  it 
not  only  on  account  of  his  ability  and  service  in  the  pro- 
fession but  also  on  account  of  his  delightful  characteristics 
as  a  friend.  Dugald  C.  Jackson. 

Prof.  Crocker's  death  closes  a  career  of  achievement  and 
work  faithfully  performed  by  a  genius  of  rare  ability. 
The  results  of  his  lil-?  work  will  remain  as  a  permanent 
benefit  to  the  electrical  industry  and  will  be  an  inspiration 
to  future  generations  of  electrical  engineers. 

James  Burke. 

Will  Be  Remembered  as  an  Engineer 

Prof.  Francis  B.  Crocker  laid  the  foundations  of  electrical 
engineering  at  Columbia;  but  although  he  was  eminent  as  a 
teacher  it  is  especially  as  an  engineer  that  he  will  be 
remembered.  He  was  an  unusually  gifted  designer  of  elec- 
trical machinery.  In  his  chosen  fields  of  study,  such  as 
the  theory  of  high-potential  direct-current  generators  and 
motors  and  of  the  automatic  rei^ulation  of  alternating  cir- 
cuits, he  had  few  equals.  Edward  J.  Nichols. 

The  death  of  Francis  B.  Crocker  will  be  deplored  by  all 
who  have  come  in  contact  with  him.  For  almost  a  quarter  of 
a  century  throughout  his  interest  in  international  standard- 
ization I  have  had  the  opportunity  of  meeting  him  and  of 
appreciating  the  devotion  and  enthusiasm  which  he  brought 
to  his  task.  A  high  type  (if  gentleman,  a  man  of  vision  as 
is  evidenced  by  his  early  work  in  connection  with  the  found- 
ing of  the  Crocker-Whcelor  Company,  and  also  by  his  career 


as  a  teacher  of  electrical  engineering  at  Columbia  Univer- 
sity, Professor  Crocker  will  long  be  remembered  as  one  of 
the  notable  figures  among  the  electrical  engineers  who  have 
created  and  shaped  the  great  industry  in  the  promotion  of 
which  we  all  are  engaged.  B.  .A..  Behrend. 

Brought  Practical  Point  of  View  to  Teaching 

In  the  death  of  Prof.  Crocker  our  civilization  sustains  the 
loss  of  one  who  pioneered  for  a  third  of  a  century  as 
university  man  and  engineer.  He  carried  a  leading  part 
in  the  generation  which  has  followed  that  of  gramme  and 
which  has  taught  the  world  the  intelligent  and  abundant 
use  of  dynamos  and  motors.  In  developing  the  university 
curriculum  in  electrical  engineering  he  acted  with  extraor- 
dinary energy  and  wisdom  from  the  beginning.  He  demon- 
strated the  necessity  for  the  teacher  to  engage  in  practice 
as  well  as  in  study.  Xhe  fundamentals  of  "electrical  action 
were  discovered  in  the  university.  Professor  Crocker  showed 
by  his  life  and  example  that  the  university  has  a  corre- 
sponding work  to  do  in  the  development  of  the  great  indus- 
tries that  are  founded  upon  such  discoveries. 

Harris  J.  Ryan. 

I  greatly  regret  to  learn  of  Prof.  Crocker's  death  and  wish 
to  add  my  tribute  to  that  of  others  in  recognition  of  his 
ability  as  an  educator  and  his  pioneer  work  in  the  field 
of  electrical  development.  BiON  J.  Arnold. 

His  Opinion  Widely  Sought 

The  death  of  Prof.  Crocker  is  the  loss  of  an  old  friend 
whose  keen  and  sound  judgments  were  highly  valued.  He 
was  one  of  the  great  figures  in  the  early  days  of  electrical 
developments  who  remained  conspicuous,  beloved  and 
honored  to  the  last.  Above  all  things  he  was  level  headed 
and  judicious  and  his  opinions  were  therefore  widely  sought 
and  respected.  His  loss  removes  one  of  the  finest  characters 
among  the  pioneers  of  electrical  engineering  and  is  deeply 
felt  by  a  host  of  friends  old  and  new.  Louis  Bell. 

Prof.  Crocker's  brilliant  work  in  his  design  of  electric 
motors,  the  arc  furnace  and  the  chemistry  of  the  primary 
battery  at  a  time  when  these  were  virgin  subjects  resulted 
in  his  selection  by  Columbia  to  create  its  department  cf 
electrical  engineering,  one  of  the  first  in  the  country, 
and  in  his  selection  a  few  years  later  for  the  presidency  of 
the  American  Institute  of  Electrical  Engineering.  He  was 
the  principal  founder  of  the  whole  movement  for  uniform 
electrical  standards  and  a  large  contributor  to  the  progress 
of  dynamo-electric  machinery  and  also  largely  responsible 
for  the  creation  of  the  international  electrotechnical  com- 
mission. His  books  are  clear  and  constructive,  and  his 
engineering  judgment  always  sane  and  balanced.  His  prin- 
cipal qualities  were  characterized  by  an  unusually  high 
sense  of  honor  and  loyalty,  the  electrical  art  notes  the 
passing  of  a  fertile  and  constructive  pioneer  and  a  large 
circle  mourns  a  rare  teacher  and  a  rare  friend. 

Gang  Dunn. 


Electrical  Workers'  Strike  Darkens 
Chicago  Streets 

SOME  sections  of  Chicago  were  dark  all  the  night  of 
July  12  as  a  result  of  the  .strike  of  city  electrical 
workers  which  began  at  1  p.m.  on  July  12  and  was 
settled  at  10.30  p.m.  the  same  night.  The  strike  was 
called  when  the  City  Council  finance  committee  refused 
inci-eases  to  thirty-nine  telephone  operators,  engineers 
and  substation  watchmen  and  granted  increases  aver- 
aging $1  per  day  to  300  other  men  on  the  municipal 
electrical  force.  Conferences  lasting  through  the  day 
had  failed  to  prevent  the  strike.  It  was  not  until  the 
chief  of  police  threatened  the  strikers  and  their  leader 
with  indictments  for  manslaughter  and  murder  if  any 
crimes  or  accidents  resulted  from  the  lightless  streets 
that  the  strikers  capitulated.  The  substation  supply- 
ing the  downtown  section  was  cut  in  and  other  sub- 
stations followed  until  by  midnight  GO.OOO  of  the  62,000 
street  lamps  were  burning.  According  to  the  City 
Council  the  pay  increase  demanded  is  still  undecided 
and  will  come  up  for  discussion  at  a  later  date. 
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Commonwealth  Edison  Brings  Out  Six 
Million  6s  at  6  %  per  Cent 

''pO  REIMBURSE  capital  expenditures  the  Common- 
A  wealth  Edison  Company  has  sold  to  a  large  under- 
writing syndicate  $6,000,000  of  6  per  cent  first 
mortgage  gold  bonds  dated  Sept.  1,  1908,  and  due  June 
1,  1943.  The  bonds  are  being  offered  to  investors  at 
91i  yielding  about  6:1  per  cent.  All  former  issues  now 
outstanding  bear  a  5  per  cent  interest  rate. 

The  company  has  485,000  customers  at  the  present 
time,  having  added  59,967  or  14.5  per  cent  during  1920. 


Attleboro  Company  Reduces  Rates 

FOLLOWING  conferences  between  the  Attleboro 
(Mass.)  Chamber  of  Commerce  and  the  Attleboro 
Electric  Company  a  reduction  in  rates  for  both  light- 
ing and  power  service  has  been  announced,  effective 
July  1.  Lighting  service  is  now  billed  at  11  cents 
net  per  kilowatt-hour  instead  of  12  cents.  The  net 
price  of  power  in  the  new  schedule  ranges  from  6  cents 
per  kilowatt-hour  from  zero  to  1,000  kw.-hr.  to  2.25 
cents  for  20,000  kw.-hr.  and  above.  Of  the  sixteen 
blocks  of  energy  classified  in  the  power  rates,  twelve 
were  decreased.  The  four  classes  increased  include 
the  largest  users,  who  now  pay  about  3  mills  per  kilo- 
watt-hour more  than  before.  The  old  schedule  ranged 
from  7.7  cents  to  1.925  cents.  The  minimum  charge 
remains  unchanged.  In  arranging  the  new  schedule 
it  was  pointed  out  by  the  company  that  some  of  the 
large  power  business  was  being  done  at  a  loss  and  at 
a  lower  rate  than  is  enjoyed  by  some  of  the  larger 
customers  of  the  Narragansett  Electric  Lighting  Com- 
pany in  Providence,  R.  I.,  which  supplies  energy  to 
the  Attleboro  Company.  About  $8,000  per  year  will 
be  saved  the  customers  of  the  Attleboro  Company  by 
the  new  schedule.  Highly  complimentary  comment  has 
appeared  in  the  Attleboro  press  regarding  the  har- 
monious negotiations  which  have  been  conducted  by 
the  local  trade  organization  and  Edgar  Tregoning, 
superintendent  of  the  Attleboro  Company. 


Non-Water  Power  Application  Approved 

AFTER  having  heard  from  the  chief  of  engineers  in 
IV  person  as  to  the  application  of  the  Arkansas 
Hydro-Electric  Development  Company,  the  Fedei'al 
Power  Commission  at  its  meeting  on  July  11  withdrew 
its  objection  and  voted  that  the  project  will  not  affect 
the  interests  of  interstate  commerce.  The  project  is 
on  the  Little  Red  River  in  White  and  Cleburne  coun- 
ties, Arkansas.  The  company  proposes  to  build  a  dam 
near  Judsonia  to  raise  the  water  to  a  60-ft.  level  and 
to  build  a  second  dam  near  Higden  to  raise  the  water 
level  70  ft.,  thereby  storing  some  9,000,000  cu.ft.  of 
water.  The  chief  of  engineers  held  that  the  Little  Red 
River  above  Bee  Rock,  6  miles  below  the  proposed 
development,  is  not  navigable.  Even  below  that  point 
it  is  navigable  only  by  back  water  from  the  White 
River. 

Action  on  the  application  of  the  Wisconsin-Minnesota 
Light  &  Power  Comipany  and  on  the  application  of  C.  E. 
Loose  was  deferred  until  the  ne.xt  meeting  of  the 
commission. 

The  commission  approved  applications  in  the  follow- 
ing cases: 

Project  No.  17. — Preliminary  permit  in  favor  of  Western 
Tie  &  Timber  Company  for  power  development  near  Emi- 


nence, Shannon  County,  Mo.,  in  the  Current  River.  The 
project  is  rated  as  being  capable  of  developing  8,000  hp. 

Project  No.  32. — Preliminary  permit  in  favor  of  R.  W. 
Hawley  for  a  power  development  involving  60  hp.  on  Silver 
Creek,  Eldorado  County,  Cal. 

Project  No.  52. — Preliminary  permit  in  favor  of  the  city 
of  Dothan  for  a  development  involving  8,000  hp.  at  Chalk- 
ers  Bluff,  Geneva  County,  Ala.,  in  the  Choctawhatchee 
River.  It  was  voted  to  reject  the  application  of  the  Huston 
Power  Company  (Project  No.  164)  in  conflict  with  the  ap- 
plication of  the  city  of  Dothan. 

Project  No.  77. — License  in  favor  of  the  Snow  Water  & 
Power  Company  for  a  development  involving  15,000  hp.  on 
the  South  Fork  of  Eel  River  in  Lake  County,  Cal. 

Project  No.  78. — License  in  fa'vor  of  the  Western  States 
Gas  &  Electric  Company  for  a  development  involving  the 
enlargement  of  an  existing  project  of  about  10,000  hp.  on 
the  American  River  in  Eldorado  County,  Cal. 

Project  No.  166. — License  in  favor  of  the  McConnellsville- 
Malta  Electric  Company  covering  an  existing  project  involv- 
ing 210  hp.  located  at  U.  S.  dam  No.  7  in  the  Muskingum 
River  at  Malta,  Ohio. 

Project  Nos.  150,  180  and  181. — License  in  favor  of  the 
Pacific  Gas  &  Electric  Company  covering  transmission  lines 
in  Wapavai  and  Maricopa  Counties,  Arizona,  and  in  Yuma, 
Nevada  and  Placer  Counties,  Cal. 

Project  No.  198. — License  in  favor  of  the  Boston  &  Mon- 
tana Milling  &  Power  Company  covering  a  transmission 
'ine  in  Beaver  Head  County,  Mont. 


Electrical  Page  Committee  Formed  in 
New  England 

UNDER  the  auspices  of  the  New  England  Geographic 
Division  of  the  National  Electric  Light  Asso- 
ciation an  "electric  page"  committee  has  been  organized 
with  headquarters  at  Room  623,  149  Tremont  Street, 
Boston.  This  committee,  repi-esenting  all  branches  of 
the  industry,  has  been  formed  to  promote  concentrated 
advertising  of  electrical  prod'icts  and  service  in  the 
newspaper  press.  L.  D.  Gibbs,  Edison  Electric  Illu- 
minating Company  of  Boston,  is  chairman  of  the  com- 
mittee, the  other  members  being  C.  A.  Andrews,  Man- 
che.ster  (N.  H.)  Traction,  Light  &  Power  Company;  E; 
L.  Olds,  Twin-State  Gas  &  Electric  Company,  Boston; 
G.  W.  Hurn,  Haverhill  (Mass.)  Electric  Company; 
M.  F.  Falk,  Union  Electrical  Supply  Company,  Provi- 
dence, R.  I.;  L.  L.  Gaillard,  New  England  Engineering 
Company,  Waterbury,  Conn. ;  W.  F.  Abely,  Western 
Electric  Company,  Boston;  M.  R.  Griff eth.  General 
Electric  Company,  Boston;  J.  P.  Coghlin,  Coghliii  Elec- 
tric Company,  Worcester,  Mass. ;  William  Gould,  Gas  & 
Electric  Improvement  Company,  Boston;  E.  M.  Gra- 
ham, Bangor  (Me.)  Railway  &  Electric  Company; 
Frederic  Cutts,  General  Electric  Company,  New  Haven, 
Conn.,  and  H.  S.  Knowlton,  New  England  editor  Elec- 
trical World,  Cambridge,  JIass. 


Pennsylvania  Electric  Association  to  Meet 
Sept.  7-10 

ANNOUNCEMENT  is  made  this  week  that  the  Penn- 
IV  sylvania  Electric  Association  will  hold  its  annual 
convention  at  Bedford  Springs,  Pa.,  Sept.  7-10. 

There  will  be  morning  and  afternoon  sessions  except 
on  Saturdays,  when  the  final  session  will  be  held  in 
the  morning.  The  program  opens  on  Wednesday  even- 
ing with  the  reception  to  the  president.  On  Thursday 
morning  the  chief  features  will  be  the  address  of  the 
president,  Henry  Harris  of  Wilmerding;  the  appoint- 
ment of  auditing  and  nominating  committees  and  a 
paper  on  "The  Super-power  Survey  as  It  May  Affect 
Pennsylvania"  by  Harold  Goodwin,  Jr.  The  afternoon 
session  will  be  a  commercial  meeting  with  a  number  of 


July  16,  1921 


ELECTRICAL     WORLD 


137 


interesting  reports  and  papers.  The  technical  session 
will  be  held  on  Friday  morning,  while  the  accounting 
session  will  be  held  on  the  morning  of  Saturday.  A 
feature  of  the  entertainment  will  be  nightly  radio  con- 
certs furnished  by  the  Westinghouse  Electric  & 
Manufacturing  Company  of  Pittsburgh. 

Prominent    speakers   will    address    the   public   policy 
session  on  the  evening  of  Friday,  Sept.  9. 


stocks  of  material  were  mentioned  in  the  discussion. 
The  annual  banquet  was  held  on  Wednesday  evening  and 
the  session  continued  over  Thursday  and  Friday. 


Kva.  Rather  Than  Kw.  Demand  Favored 
as  Rate-Making  Basis 

A  STRONG  sentiment  for  the  use  of  the  kva.  demand 
in  place  of  the  kw.  demand  on  which  to  base  rate 
schedules  was  manifest  at  the  meeting  of  the  Ohio 
Electric  Light  Association  at  Cedar  Point  on  Wednes- 
day, when  the  meter  committee  report  presented  by  S. 
C.  Henton  was  discussed.  D.  J.  Angus  discussed  the 
two  definitions  for  power  factor  that  the  American 
Institute  of  Electrical  Engineers  has  had  under  con- 
sideration, pointing  out  that  the  first  definition  took 
into  account  the  increased  investment  that  would  be 
required  as  a  result  of  unbalance  in  the  distribution 
circuits,  while  the  definition  that  is  known  as  No.  2 
and  favored  as  the  proper  one  gives  the  same  results 
whether  the  circuits  are  balanced  or  not.  W.  H.  Pratt 
of  Lynn,  Mass.,  asserted  that  there  are  two  conditions 
involved;  one  being  the  condition  at  the  generating 
station  on  which  the  single-phase  circuit,  unbalanced 
because  of  the  diversity-  as  between  customers,  would 
have  little  effect,  and  the  condition  at  the  customers' 
premises  because  of  the  effect  on  the  distribution  con- 
ditions. The  definition  that  seems  preferable  depended 
on  the  condition  that  was  to  be  covered.  R.  C.  Fryer 
of  Cincinnati  also  emphasized  the  same  matter  and 
pointed  out  that  the  investment  required  to  serve  the 
consumer  was  one  of  the  vital  factoi-s  in  rate  making. 

The  address  of  President  Hard  at  the  first  ses- 
sion of  Tuesday  afternoon  emphasized  the  importance 
of  ihe  inductive  interference  and  rural  distribution 
problems.  He  recommended  the  formation  of  a  com- 
mittee to  study  the  utility  taxation  problem.  G.  S. 
Merrill,  for  the  illumination  committee,  laid  stress  on 
the  necessity  of  selling  light  rather  than  electric  light, 
showing  that  the  day  is  past  when  electric  light  needs 
to  be  sold.  The  problem  is  now  one  of  selling  the 
proper  and  eflScient  use  of  lighting  and  educating  the 
customer  to  the  use  of  the  proper  amount  of  light. 

Street  lighting  was  discussed  by  D.  L.  Gaskill,  who 
presented  an  analysis  of  the  legal  phases  of  the  street 
lighting  situation  in  Ohio  with  some  suggested  forms 
of  specifications,  contracts  and  ordinances.  J.  C.  Mar- 
tin of  Columbus  made  a  strong  plea  for  street  light- 
ing rates  that  would  return  interest  on  the  property 
involved  in  the  service. 

A  review  of  the  court  decisions  and  an  argument  for 
the  present-day  basis  of  property  values  was  presented 
in  the  paper  by  F.  A.  Newton  of  Jackson,  Mich.,  on 
rate  making.  In  the  discussion  J.  C.  Martin  of  Columbus 
called  attention  to  the  effect  of  a  decision  of  the  Ohio 
Supreme  Court  that  in  its  practical  effect  prevents  the 
inclusion  of  going  value  in  a  property  valuation. 

Live  line  maintenance  received  favorable  discussion 
at  the  presentation  of  the  report  of  the  transmission 
and  distribution  committee,  and  the  discussion  also 
included  a  plea  for  standardization  of  line  construction 
practices.      The    possibilities    in    reducing    storeroom 


Secretary  Hoover  Discusses  Our  Need  of 
Foreign  Trade 

'"■  I  ^HERE  is  a  feeling  of  some  uneasiness  and  even 

A  of  pessimism  regarding  the  future  of  our  foreign 
trade,  in  which  I  do  not  participate,"  said  Herbert 
Hoover,  Secretary  of  Commerce,  in  an  address  before 
the  National  Shoe  and  Leather  Exposition  and  Style 
Show  in  Boston  on  July  12.  Continuing,  in  part,  he 
said:  "Our  e?:ports  and  imports  during  the  last  few 
months  have  dropped  nearly  50  per  cent  in  value  from 
the  high  water  mark  of  a  year  ago.  Some  of  this 
decrease  is  due  to  the  fall  in  prices  relatively  more  than 
volume;  some  of  it  to  the  temporary  world  depression, 
and  some  of  it  lies  deeper. 

"The  direction  of  our  trade  has  shifted  greatly.  Dur- 
ing the  last  year  about  one-half  of  our  whole  foreign 
trade  was  with  Europe,  but  of  our  exports  to  Europe 
80  per  cent  were  foodstuffs  and  raw  material;  of  our 
exports  to  states  outside  of  Europe  about  75  per  cent 
were  manufactured  goods.  Europe  in  turn  is  our  seri- 
ous competitor  in  the  marketing  of  our  manufactured 
goods  to  the  rest  of  the  world. 

"Another  great  but  uncertain  shift  in  world  forces 
will  arise  out  of  Germany.  Beyond  the  reparation  pay- 
ments of  about  $750,000,000  a  year  minimum,  she  must 
also  sell  goods  abroad  in  the  amounts  necessary  to  buy 
her  imports  of  food  and  raw  materials.  Any  calcula- 
tion based  on  the  pre-war  trade  of  Germany  implies  an 
enormous  increase — perhaps  more  than  doubling — of 
her  pre-war  exports.  In  view  of  the  export  duty  and 
other  payments,  she  must  produce  these  goods  for  about 
one-half  our  production  cost  in  order  to  take  our  mar- 
kets. Such  an  increase  in  exports  must  be  manufact- 
ured goods,  and  until  the  world  consumption  grows 
these  must  be  marketed  in  the  displacement  of  the  goo.ls 
of  other  industrial  nations.  We  shall  certainly  feel  the 
effects  of  this  flow  of  goods  that  must  be  produced  if 
she  is  to  make  reparation  payments.  On  the  other  hand, 
Germany  must  take  more  raw  materials  from  us  for 
this  purpose.  In  any  event,  the  crowding  in  the  mar- 
ket of  German  exports  will  affect  her  immediate  neigh- 
bors more  than  ourselves. 

"While  establishing  a  proper  equilibrium  of  imports 
and  exports,  if  we  would  maintain  our  economic  posi- 
tion, we  must  continue  to  give  credits  to  buyers  of  our 
goods  and  if  we  ^nould  demand  interest  or  principal 
on  our  established  loans  we  would  nullify  any  benefits 
of  such  credits. 


Sells  $500,000  Preferred  to  Customers  in 

Twenty-two  Days 

AN  EXTREMELY  successful  customer  ownership 
l\  campaign  was  completed  July  8  by  the  Adirondack 
Power  &  Light  Corporation,  which  sold  $500,000  worth 
of  8  per  cent  preferred  stock  in  twenty-two  working 
days — with  a  considerable  over-subscription.  The  issue 
was  sold  at  low  cost,  entirely  by  company  employees. 
Only  a  small  amount  of  newspaper  and  direct-by-mail 
advertising  was  done.  The  campaign  was  under  the 
supervision  of  Charles  &.  Ruffner,  general  manager,  and 
the  active  direction  of  Percy  H.  Whiting. 
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Economy  of  Loading  Coils  on  Tele- 
phone Circuits. — The  great  saving  in 
telephone  operation  made  possible  by 
the  use  of  loading  coils  was  emphasized 
during  one  of  the  discussions  at  the 
Salt  Lake  City  convention  of  the 
A.  L  E.  E.,  where  it  was  brought  out 
that  in  New  York  City  alone  $25,000,- 
000  in  investment  and  an  annual  charjre 
of  $4,000,000  had  been  saved  by  thei'- 
use. 

Electricity  Supply  in  South  Africa. 
— Following  the  example  of  Great 
Britain,  steps  are  to  be  taken  to  reor- 
ganize and  co-ordinate  the  electricity 
supply  undertakings  of  South  Africa. 
These  include  the  passing  of  an  act  for 
unifying  and  modernizing  the  existing 
legislation  governing  the  electricity 
supply  in  the  various  states  of  the 
South  African  Union,  for  the  appoint- 
ing of  a  controlling  authority  and  for 
fixing  standard  voltages  and  fre- 
quencies. It  is  intended  to  adopt  elec- 
tric traction  on  some  of  the  railroads, 
and  a  definite  line  of  development  to 
supply  powe.-  for  all  purposes  is  the  aim 
of  those  behind  the  movement.  Exist- 
ing electrical  installations  in  South 
Africa  are  mainly  owned  and  run  by 
the  municipal  councils. 

Pioneer  New  York  Skyscraper  Adopts 
Central-Station  Service. — The  Potter 
Building,  at  Park  Row  and  Beekman 
Street,  New  York  City,  a  twelve-story 
office  structure  which  in  its  early  days 
ranked  among  the  skyscrapers,  has  re- 
cently abolished  its  lighting  plant  and 
its  hydraulic  elevator  equipment  in 
favor  of  New  York  Edison  Company 
service.  As  part  of  the  change,  says 
the  Edison  Monthly,  the  high-pressure 
steam  plant,  with  its  three  generators, 
pumps  and  other  equipment,  was  moved. 
The  four  passenger  elevators  and  the 
steam-operated  sidewalk  lift  have  been 
re-equipped  so  that  they  are  now  all 
electrically  operated.  The  space  gained 
by  the  abolition  of  the  steam  plant  is 
now  used  as  a  storage  vault.  Frequent 
interruptions  to  the  lighting  service 
which  had  interfered  with  the  tenants' 
satisfaction  under  the  independent- 
plant  system  will  now  be  over. 

Water  Power  in  Ireland. — A  parlia- 
mentary committee  which  has  been  con- 
sidering the  water-power  resources  of 
Ireland  has,  according  to  the  London 
Electrician,  reported  that  500,000  hp.  is 
available  continuously  in  that  island 
and  can  be  economically  dveloped.  The 
yalue  of  this  power  is  put  at  £10,000,000 
annually  and  is  equivalent  to  the  power 
generated  by  the  annual  consumption 
of  7,500,000  "tons  of  coal.  Detailed  in- 
vestigations which  were  made  of  the 
Lower  Bann,  the  Lower  Shannon,  the 
Lower  Erne  and  LifFey  show  that  con- 
siderable power  is  available  in  these 
rivers  as  well  as  in  the  high-level  lakes 
in  Donegal,  Connemara,  Kerry  and 
Wicklow.  The  committee  urges  that 
the  work  of  developing  Irish  water- 
power  sources  be  begun  at  once  in  the 
interests  of  fuel  saving.  Six  hydro- 
electric stations  on  the  Liffey  are  pro- 
posed, from  which  the  power  require- 
ments of  the  Dublin  district  could  be 
met. 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Hydro-Electricity   in  the  Holy   Land. 

— According  to  a  very  roseate-hued 
estimate  published  in  European  papers, 
there  is  sufficient  water  power  in  Pales- 
tine for  generating  1,000,000  electrical 
hp.  An  engineer  interested  in  the  plan 
for  setting  up  a  modern  Jewish  state  in 
that  country  has  recently  outlined  in 
the  London  Times  a  project  to  erect 
hydro-electric  works  for  utilizing  the 
water  power  of  the  Jordan  and  to  build 
a  dam  at  the  southern  end  of  the  Sea 
of  Galilee,  where  the  main  generating 
station  would  be  established.  The 
scheme  would  be  carried  out  gradually 
as  the  demand  for  lighting  and  power 
increased. 

West  Penn  Company  Helps  Sick  and 
^^'ounded  War  Veterans. — By  an  ar- 
rangement with  the  West  Penn  Power 
Company,  La  Societe  des  Quarante 
Hommes  et  Huit  Chevaux,  Voiture 
No.  5,  Pittsburgh,  has  obtained 
an  excellent  summer  camp  site, 
rent  free,  with  facilities  for  canoeing 
and  bathing,  on  the  Allegheny  River 
rear  the  company's  new  power  plant  at 
Springdale.  While  nominally  for  use 
of  members  of  the  society  named,  the 
camp  will  afford  free  outings  to 
wounded  World  War  veterans  and  other 
service  men  who  have  become  incapaci- 
tated through  illness  and  are  quartered 
in  hospitals  in  the  Pittsbui-gh  district. 
Three  hundred  were  entertained  on  the 
foi-mal  opening  day.  The  camp  is  com- 
plete with  commissary,  mess  tent  and 
sleeping  tents. 

Will  Electricity  .\bolish  the  Farmer's 
Time-Honored  Right  to  Grumble  About 
the  Weather? — A  writer  for  the  Brit- 
ish Electi-ical  Development  Association, 
advocating  a  more  general  employment 
of  electricity  in  farm  work,  expresse= 
the  pei-haps  overoptimistic  view  that  on 
a  farm  completely  equipped  for  electric 
service  ground  for  the  perennial  com- 
plaints of  the  agriculturist  against  the 
weather  would  almost  disappear,  "owing 
to  the  fact  that  work  can  be  done  much 
more  quickly  in  the  preparation  of  the 
ground  and  cultivation.  Moreover,  pro- 
tection can  bo  afforded  during  the  ger- 
minating, growing  and  maturing  periods 
of  the  crops  which  protects  them  from 
adverse  influences  of  the  extremes  of 
bad  weather  and  conditions.  At  hay- 
making time  the  grass  can  be  mowed 
in  accordance  with  the  original  pro- 
gram, and  then,  if  dark,  threatening 
clouds  spring  up,  the  cut  grass  can  be 
dried  and  made  into  hay  by  the  aid  of 
electric  power,  regardless  of  the  ab- 
sence of  warm  sunshine.  Again,  in 
harvesting,  the  increase  of  speed  pos- 
sible by   electric   methods  is  very  ad- 


vantageous, coupled  with  the  fact  that 
electrically  operated  binders  can  be  used 
to  cut  even  tangled  crops." 

Spiders,  Rats  and  Vegetable  Growths 
Make  Trouble  for  Electrical  Men.  — 
Certain  parts  of  South  America,  par- 
ticularly Brazil,  are,  according  to  the 
United  States  Rubber  Company,  the 
habitat  of  an  enormous  spider  that 
weaves  its  web  around  telephone  \vires 
strung  on  the  cross-arms  of  poles.  The 
v.eb  is  spanned  across  several  wires. 
It  is  heavy  and  of  a  thick  texture. 
Until  they  discovered  the  source  of 
the  trouble  the  telephone  companies 
were  much  perplexed  when  in  the  late 
evenings  and  nights  frequent  short 
circuits  tied  up  their  lines.  When  the 
sun  is  out  the  webs  are  dry  and  do 
no  harm,  but  at  night  when  the  webs 
are  covered  with  dew  the  trouble  be- 
gins. The  only  remedy  is  the  constant 
brushing  away  of  the  webs.  On  board 
ship  trouble  results  when  rats  eat 
away  the  insulation  on  the  electric 
wires.  To  meet  the  situation  one 
manufacturer  of  wire  mixes  rat  poison 
with  a  rubber  compound  that  is  used 
on  the  tape  wound  on  the  conductors. 
This  scheme  is  said  to  be  effective. 
In  Porto  Rico  aerial  plants  attach 
themsflves  to  the  suspended  telephone 
lines.  These  plants  grow  to  large 
proportions  and  look  like  festoons 
hanging  from  the  wires.  The  growths 
collect  moisture  and  thus  interrupt 
the  service. 


Associations  and  Societies 

Engineers  in  Western  Massachusetts 
Elect  Officers. — Officers  of  the  Engineer- 
ing Society  of  Western  Massachusetts 
have  been  elected  as  follows  for  the 
coming  year:  President,  George  E. 
Williamson  of  Mittineague;  vice-presi- 
dents, C.  B.  Wheeler  of  Pittsfield  and 
Frederic  H.  Fay  of  Boston;  secretary 
and  treasurer,  Winfield  E.  Holmes  of 
the  Samuel  M.  Green  Company,  Spring- 
field; directors  for  two  years,  George 
W.  Atkinson  of  Springfield,  Fred  L. 
Hunt  of  Greenfield  and  F.  F.  Brand  of 
Pittsfield;  directors  for  one  year,  Alexis 
E.  Trudo  of  Chicopee,  Harry  M.  Chase 
of  Holyoke  and  Edwin  Krause  of 
Springfield. 

Coming  Meetings  "of  Electrical  and 
Other  Technical  Societies 

National  Association  of  Electrical  Contrac- 
tors and  Dealers — Buffalo.  July  18-22. 
(For  program  see  issue  of  .\pril  30, 
page  1010.) 

.\merican  Phvsloal  Society.  Pacific  Coast 
Section — Berkeley,  Cal.,  Aug.   4   and  S. 

Michigan  Electric  Light  .Association — Ot- 
tawa Beach,  Mich.,  Aug.  24-25. 

X.  E.  L.  A..  New  England  Division — New 
London,  Conn.,  Sept.   6-9. 

Pennsylvania  Electric  Association,  Bedford 
Springs,  Pa..  Sept.  7-10. 

N.  E.  L.  A.,  Great  Lakes  Division — French 
Lick  Springs.  Ind..  Sept.  14-16. 

.\ssociation  of  Iron  and  Steel  Electrical 
Engineers — Chicago.   Sept.    19-24. 

West  Virginia  -  Kentucky  .Association  of 
Mine.  Mechanical  and  Electrical  Elngi- 
neers — Huntington,  W.  Va.,  Sept.  20-23. 

IlluminatinET  Engineering  Society  —  Roches- 
ter. N.   T..   Sept.    26-30. 

American  Electrochemical  Society  —  Lake 
Placid  Club.  N.  Y..  Sept.  29-Oct.  i. 

American  Electric  Railway  Association — 
Atlantic  City.  N.  J.,  Oct.  3-7. 
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Coniiiiission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Segregation  of  Localities  Into  Group 
Units  in  Fixing  Rates. — For  the  pur- 
pose of  establishing  just  and  reason- 
able electric  rates  for  a  utility  serving 
several  localities  by  means  of  trans- 
mission lines,  localities  of  similar  char- 
acteristics and  size  and  served  from 
the  plant  direct  or  the  primary  trans- 
mission lines  are  segregated  by  the 
Missouri  Public  Service  Commission 
from  those  served  by  means  of  spurs 
from  the  primary  lines,  each  group  be- 
ing treated  as  a  unit  for  the  purpose 
of  establishing  rates. 

A  Fair  Permanent  Return,  Not  a 
Fluctuating  One,  the  Best. — Comment- 
ing on  the  rates  asked  for  by  a  utility 
company  which  in  1919  and  1920  paid 
a  dividend  of  16  per  cent  on  its  com- 
mon stock  and  for  a  period  of  seven 
years  prior  to  Jan.  1,  1921,  paid  an 
average  annual  dividend  of  more  than 
13  per  cent,  the  Public  Service  Commis- 
sion of  Connecticut  observed:  "It  is  a 
fundamental  principle  applicable  to 
utility  companies  that  the  main  reason 
for  their  existence  is  to  furnish  to  the 
public  a  necessary  service  at  reasonable 
rates,  and  not  the  accumulation  of  prop- 
erty and  profits  at  the  expense  of  the 
public.  The  financial  hazard  of  a  utility 
company  falling  upon  the  investors  and 
the  ultimate  profits  being  limited  by 
public  regulation,  the  rate  of  return  for 
the  money  honestly  and  economically 
invested  should  be  liberal,  to  compen- 
sate for  the  risk  taken,  but  the  rate 
should  not  be  based  upon  pyramided  in- 
vestment or  inflated  value  of  physical 
property.  It  is  more  important  to  the 
utility  and  to  the  public  that  the  neces- 
sary capital  invested  and  to  be  invested 
:ihould  be  assured  a  fair  permanent  re- 
turn than  subject  to  fluctuating  values 
and  uncertain  return,  and  the  rate  of 
return  should  be  influenced  by  the  mar- 
ket value  of  money  at  tiie  time." 

Setting  Up  a  Contingency  Reserve. — 
In  a  modification  of  a  previous  deci- 
sion aff'ccting  the  accrued  depreciation 
of  the  Southern  California  Edison  Com- 
pany the  California  Railroad  Com- 
mission ordered  the  company  to  set 
aside  from  its  net  eaiTiings  for  1920  a 
contingency  reserve  of  $5.50,000,  and 
that  the  contingency  resei-vo  to  be  here- 
after accounted  for  should  be  limited  to 
cover  the  fluctuations  of  water  supply 
and  fuel-oil  price.  An  amount  is  to  be 
credited  to  the  contingency  reserve 
each  year  which  will  represent  the  sav- 
ing in  fuel  oil  during  the  year  result- 
ing from  the  fact  that  the  output  from 
the  company's  hydro-electric  plants  dur- 
ing the  year  has  been  greater  and  the 
output  from  its  steam  plants  has  been 


less  than  would  have  been  the  case  had 
conditions  of  water  supply  available  to 
its  hydro-electric  plants  been  at  aver- 
age, together  with  an  amount  repre- 
senting the  saving  to  the  company  from 
any  decrease  below  the  standard  of  $2 
per  barrel  at  shipping  points  in  the 
price  paid  by  it  for  fuel  oil  consumed 
during  the  year.  For  opposite  condi- 
tions a  corresponding  charge  will  be 
made  against  the  contingency  reserve, 
and  the  excess  of  credits  over  charges 
will  constitute  the  fund.  In  determin- 
ing the  extent  to  which  in  any  year  the 
output  from  hydro-electric  plants  is 
greater  or  less  by  reason  of  the  water 
supply  conditions  of  that  year  being 
greater  or  less  than  average,  the  load 
of  the  year  under  consideration  will  be 
applied  to  the  water  resources  of  each 
of  the  years  for  which  an  adequate 
record  exists,  taking  into  consideration 
both  the  hydro-electric  installation 
available  during  the  year  under  con- 
sideration to  utilize  such  water  re- 
sources and  the  steam  capacities  to 
supply  the  balance,  and  the  average  of 
such  figures  will  be  taken  as  the  out- 
put under  prevailing  water  conditions. 

Principles  Governing  Dual  Service. — 

Holding  that  the  test  of  confiscatory 
rates  in  a  combined  electric  and  steam- 
heating  utility  is  whether  the  particu- 
lar service  sustains  itself,  and  that 
rates  should  not  be  higher  in  either  of 
two  combined  services  rendered  by  a 
public  utility  than  the  value  of  that 
service  to  the  public  standing  alone, 
the  Montana  Public  Service  Commis- 
sion denied  the  application  of  the  East- 
ern Montana  Light  &  Power  Company 
for  an  increase  of  electric  rates  at 
Glendive  until  such  time  as  a  proper 
segregation  and  allocation  should  be 
made.  It  said:  "While  rates  may  not 
be  so  low  as  to  deprive  an  owner  of  a 
fair  return  on  the  fair  value  of  his 
property  devoted  to  the  public  service, 
it  is  a  principle  of  equal  dignity  and 
importance,  and  constantly  opposing,  or 
tending  to  oppose,  that  rates  may  not 
be  higher  than  the  value  of  the  ser\ice 
to  the  public.  Here  are  two  utilities 
operated  by  one  corporation,  and  doubt- 
less there  are  consumers  of  light  and 
power  who  do  not  use  steam  heat  and 
vice  versa.  Of  what  value  then  is  the 
steam  heat  service  to  the  straight  elec- 
trical users?  Obviously,  of  no  direct 
value.  Would  any  one  suggest  that  the 
consumers  of  steam  heat  only  should 
should  help  pay  for  the  electrical  en- 
ergy used  by  those  who  demand  only 
the  electric  service?  And  yet  if  it  is 
shown  that  the  steam-heat  service  is 
not  self-sustaining,  but  that  it  is  in  fact 
leaning  on  the  electric  utility,  which  is 
paying  a  fair  return  on  the  combined 
investment  for  the  two  utilities,  are  not 
the  electric  consumers,  despite  the  fact 
that  they  never  use  a  pound  of  steam 
heat,  helping  to  pay  for  the  heat  con- 
sumed by  those  who  patronize  the 
steam-heating  utility  alone?  What, 
then,  becomes  of  the  principle  that  con- 
sumers of  a  public  service  should  not 
be  required  to  pay  more  for  such  serv- 
ice than  the  sum  which  it  is  reasonably 
worth?" 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utilitj^  companies 


Oiler  Injured  in  Bus  Room,  Where  He 
Had  No  Right  to  Be,  Cannot  Recover. — 

A  workman  employed  as  a  night  oiler 
of  machinery  in  an  electrical  power 
house,  whose  sole  duties  were  to  oil 
certain  engines  and  pumps  in  one  part 
of  the  building,  but  who  without  proper 
cause  left  his  work  and  entered  the  bus 
room,  where  he  was  injured  by  contact 
with  electrical  appliances  occasioned  by 
his  own  recklessness  or  carelessness, 
cannot  recover  damages  under  the 
workmen's  compensation  act  of  Kansas, 
according  to  the  decision  of  the  Supreme 
Court  of  that  state  in  Haas  vs.  Kansas 
City  Light  &  Power  Company,  his  in- 
juries not  arising  out  of  and  in  cause 
of  employment.      (198   Pac.   174.)* 

Powers  of  Oklahoma  Supreme  Court 
in  Appeals  from  Commission  Decisions. 
— In  hearing  an  appeal  which  was  made 
by  the  St.  Louis-San  Francisco  Railway 
Company  against  rates  fixed  by  the 
State  Corporation  Commission  of  Okla- 
homa, the  Supreme  Court  of  that  state, 
asserting  that  the  order  of  the  com- 
mission must  be  regarded  as  prima  facie 
just  and  correct,  nevertheless  declared 
it  to  be  the  duty  of  the  court  to  try 
the  case  de  novo  upon  the  record  and 
evidence  introduced  before  the  commis- 
sion and  judicially  to  determine  and  fix 
a  new  rate  if  in  its  opinion  the  evi- 
dence submitted  upset  the  prima  facie 
rresumption  referred  to.     (198  Pac.  73.) 

Meaning  of  "Adequate  Considera- 
tion."— In  United  States  Smelting,  Re- 
fining &  Milling  Company  vs.  Utah 
Power  &  Light  Company,  the  Supreme 
Court  of  Utah  aflirmed  an  order  of  the 
Public  Utilities  Commission  of  Utah 
which  altered  the  contract  rates  for 
electricity  purchased  by  the  plaintiff 
from  the  defendant.  The  smelting  com- 
pany in  contesting  the  commission's 
order  relied  on  a  provision  in  the  public 
utilities  act  of  Utah  t:)  the  effect  that 
nothing  in  the  act  shall  prevent  the 
carrying  out  of  contracts  for  public 
utility  service  previously  made  and 
founded  upon  adequate  consideration." 
The  court  found  that  the  consideration 
in  the  contract  at  issue  was  not  ade- 
quate, declaring  that  by  "adequate  con- 
sideration" was  meant  such  considera- 
tion as,  when  all  the  elements  which 
enter  into  the  transaction  are  consid- 
ered, would  prevent  the  beneficiary 
under  the  contract  from  receiving  a 
substantial  preference  or  advantage 
over  the  public  or  other  utility  in  the 
matter  of  rates  or  charges  for  the 
service  rendered.     (197  Pac.  902.) 

•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbors  to  tho 
page  of  the  National  Reporter  S.vstem. 
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Men  of  the  Industry 

Changes  in,Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


R.  C.  McFadden,  who  has  bsen  ap- 
pointed district  manager  of  the  South- 
ern California  Edison  Company  at 
Oxnard,  Cal.,  as  recently  announced  in 
Electrical   World,  was   born   at   Pla- 


centia,  Cal.,  in  1887.  Upon  completing 
his  course  in  electrical  engineering  at 
Stanford  University  in  1910  he  was 
employed  by  the  Tacoma  (Wash.) 
Railway  &  Power  Company,  one  of  the 
Stone  &  Webster  properties.  He  re- 
mained with  the  Stone  &  Webster  or- 
ganization until  1916,  when  ho  en- 
tered the  commercial  department  of  the 
Pacific  Light  &  Power  Corporation  of 
Los  Angeles,  giving  special  attention 
to  the  development  of  that  company's 
electric  range  and  water-li?ater  load. 
Following  the  consolidation  of  that 
company  and  the  Southern  California 
Edison  Company  in  1917  Mr.  McFad- 
den was  transferred  to  Ventura,  where 
his  duties  were  enlarged  to  include  the 
development  of  the  power  load  in  that 
territory.  During  the  war  he  enlisted 
in  the  naval  service  and  was  dis- 
charged with  an  ensign's  commission. 
On  his  return  he  was  sent  to  Long 
Beach  on  power-sales  work.  He  was 
later  made  acting  manager  in  that  dis- 
trict, a  position  he  held  up  to  his  ap- 
pointment as  district  manager  the  first 
of  this  year. 

Fred  B.  Johnson,  who  recently  re- 
tired from  the  Indiana  Public  Service 
Commission,  has  taken  up  the  practice 
of  utility  law. 

John  J.  Caddigan,  for  the  last  two 
years  assistant  superintendent  of  the 
ad-"erti3ing  department  of  the  Edison 
Electric  Illuminating  Company  of  Bos- 
ton, has   been   appointed    an   assistant 


to  the  general  superintendent.  Mr. 
Caddigan  has  been  assigned  to  the 
duty  of  promoting  closer  co-operation 
throughout  the  various  branches  of  the 
electrical  industry  in  the  Boston  Edison 
territory,  including  active  personal 
contact  with  central-station  jobbing 
and  contractor-dealer  interests. 

Miss  Sarah  Mary  Sheridan,  who  was 
recently  elected  a  vice-president  of  the 
Detroit  Edison  Company,  came  into  the 
electric  light  and  power  industry  in  the 
'90s,  when  the  pioneer  technical  work 
had  been  done  and  commercial  develop- 
ment was  beginning  to  take  its  modern 
form.  For  several  years  she  has  been 
sales  manager  for  the  Detroit  company, 
which  enjoys  not  only  one  of  the  most 
rapidly  growing  loads  in  the  country 
but  one  of  the  most  diversified  as  well. 
Beginning  work  as  the  youngest  em- 
ployee in  a  total  list  of  less  than  fifty. 
Miss  Sheridan  is  now  an  officer  of  an 
organization  of  nearly  5,000,  of  whom, 
on  the  day  of  her  recent  promotion,  .569 
were  reporting  to  her.  In  her  earlier 
work  she  learned  all  the  ways  and 
methods  ^f  dealing  with  customers  and 
also  learned  the  personalities  and  meth- 
ods— or  lack  of  methods — of  customers 
themselves,  individually  and  in  the  ag- 
gregate. Her  opportunity  came  in  1904, 
when  she  was  inquiry  and  record  clerk 
of  the  small  sales  organization  of  the 
Detroit  Edison  Company.  That  oi-gan- 
ization  was  even  then  differentiated  into 


secured  the  temporary  appointment. 
From  the  start  she  showed  that  she 
was  a  natural  executive,  and  that  she 
had  exceptional  ability  to  gain  and  hold 
the  loyalty  of  her  staff,  and  the  good- 
will and  the  respect  of  all  her  custom- 
ers. From  that  time  on  her  suc- 
cess came  with  opportunity  and  she 
grew  with  a  growing  concern  in  a  pros- 
perous town.  She  has  always  been  will- 
ing to  assume  responsibility  and  has 
the  gift  of  making  quick  decisions  cor- 
rectly. 

Charles  AV.  Tippy,  general  manager 
of  the  Consumers'  Power  Company, 
Jackson,    Mich.,    was    recently    elected 


lighting  and  power  divisions,  into  in- 
quiry and  record  divisions,  and  had  its 
competent  sales  engineers  and  estima- 
tors. The  illness  of  the  officer  who  had 
charge  of  sales  made  it  necessary  to 
appoint  an  acting  chief  for  twelve 
months  in  his  place,  and  Miss  Sheridan 


vice-president  of  the  company.  Mr. 
Tippy  began  to  work  for  utilities  when 
a  boy.  All  of  his  early  experience,  how- 
ever, was  in  the  gas-supn'y  field,  and 
it  was  not  until  1912,  when  he  went  to 
Detroit  as  assistant  to  W.  M.  Eaton 
in  the  management  of  the  electric 
properties  of  Hodenpyl,  Hardy  &  Com- 
pany in  Michigan,  that  he  became 
associated  with  electric  light  and  power 
service.  In  1914  he  went  to  Jackson  as 
general  manager  of  the  Consumers 
Power  Company,  at  the  time  this  com- 
pany passed  from  a  holding  company  to 
an  operating  company  in  Michigi^n. 
Mr.  Tippy  was  born  in  Three  Oaks, 
Mich.,  in  1876  and  was  graduated  in 
1899  from  Purdue  University,  where  he 
took  the  mechanical  engineering  course. 

F.  D.  Brown,  for  eight  years  man- 
ager of  the  Huron  (S.  D.)  Light  & 
Power  Company,  has  resigned,  to  open 
an  engineering  office  in  Huron.  Mr. 
Brown  will  be  succeeded  by  J.  A.  Ward 
of  Chicago. 

Walter  A.  Shaw,  special  technical  ex- 
pert, has  been  engaged  by  the  Board  of 
Public  Utility  Commissioners,  New 
Jersey,  to  assist  the  commission  in 
special  rate  hearings.  Mr.  Shaw  was 
formerly  connected  with  the  Illinois 
Public  Utility  Commission. 

M.  J.  Maxfield  has  been  appointed 
director  of  laboratory  instruction, 
department  of  industrial  electrical  engi- 
neering of  Pratt  Institute,  Brooklyn,  N. 
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Y.  Mr.  Maxfield  was  formerly  con- 
nected wth  the  department  of  electrical 
engineering  of  the  Pennsylvania  State 
College. 

Charles  L.  Towne  has  been  appointed 
resident  manager  of  the  department  of 
information  of  the  Georgia  Railway  & 
Power  Company.  Atlanta.  This  depart- 
ment will  be  under  the  direction  of  Ivy 
L.  Lee. 

Ralph  D.  Ballew  has  been  appointed 
city  manager  of  Sturgis,  Mich.,  effec- 
tive May  15.  Mr.  Ballew  was  formerly 
manager  of  the  Grand  Rapids  branch 
of  the  Westinghouse  Electric  &  Man- 
ufacturing Company. 

Chester  M.  Clark,  formerly  head  of 
the  corporation  department  of  Stone  & 
Webster,  Inc.,  has  been  elected  treas- 
urer of  Arthur  D.  Little,  Inc.,  chemists, 
engineers  and  managers,  Cambridge, 
Mass. 

Merton  R.  Sumtier  has  been  appointed 
chief  engineer  of  Arthur  D.  Little,  Inc., 
chemists,  engineers  and  managers, 
Cambridge,  Mass.  Mr.  Sumner  was 
formerly  chief  engineer  of  the  Fuller 
Industrial   Engineering   Corporation. 

David  C.  Rosetahl  has  been  appointed 
general  sales  manager  of  the  Rob- 
ert Findlay  Manufacturing  Company, 
Brooklyn,  X.  Y.  Mr.  Rosetahl  was  for- 
merly associated  with  the  B.  &  K. 
Manufacturing  Company,  New  Haven, 
Conn. 

Edward  R.  Knowles,  a  well-known 
consulting  engineer  and  fuel  expert, 
has  recently  become  associated  with 
the  engineering  firm  of  Murrie  &  Com- 
pany, Inc.,  of  New  York  City.  Mr. 
Knowles  will  have  charge  of  the  com- 
pany's pulverized-coal  and  gas-fuel  en- 
gineering work. 

F.  E.  L.  Whitesell,  who  for  several 
years  has  been  connected  with  the 
sales  department  of  the  Railway  & 
Industrial  Engineering  Company  of 
Greensburg,  Pa.,  has  been  appointed 
New  England  representative  of  the 
company,  with  headquarters  at  136 
Federal  Street,  Boston.  Mr.  Whitesell 
is  a  graduate  of  Washington  and  Jef- 
ferson College  and  during  the  world 
war  served  with  the  ambulance  corps  in 
France. 

G.  W.  Borst,  who  for  the  past  eight 
years  has  been  electrical  engineer  for 
the  Chicago  Fuse  Manufacturing  Com- 
pany, has  resigned  and  will  take  a  rest 
until  about  Sept.  1.  His  plans  from 
then  on  have  not  as  yet  been  definitely 
formulated.  Mr.  Borst  is  an  electrical 
engineering  graduate  of  the  Armour  In- 
stitute of  Technology.  After  receiving 
his  degree,  he  spent  several  years  with 
the  Westinghouse  Electric  &  Manufac- 
turing Company  in  the  main  factory, 
various  branches  of  the  engineering 
department  and  on  outside  erection 
work.  In  1910  he  became  connected 
with  the  Western  Electric  Company, 
where  he  remained  for  three  years, 
leaving  in  191.3  to  join  the  Chicago  Fuse 
Manufacturing  Company.  In  the  latter 
position  his  principal  duties  were  along 
the  lines  of  fuse  development,  but  his 


duties  also  covered  work  on  factory 
costs,  estimating  and  advertisir.g.  He 
also  was  active  in  outlet  box  standardi- 
zation. 

H.  W.  Stortz,  .formerly  with  the 
Transportation  Engineering  Corpora- 
tion of  New  York  and  the  Edisofi 
Storage  Battery  Company  of  Orange, 
N.  J.,  is  now  New  York  district  man- 
ager of  the  American  Radio  &  Research 
Corporation  in  charge  of  motor  and 
radio  equipment  sales,  with  offices  at 
21  Park  Row. 

Maxwell  Alpern,  president-elect  of 
the  Stoker  Manufacturers'  .Association, 
is   vice-president   and   general   manager 


of  the  American  Engineering  Company, 
Philadelphia.  He  was  born  in  Alpena, 
Mich.,  in  1884  a.nd  was  graduated  in 
engineering  from  the  University  of 
Michigan  in  1906.  Mr.  Alpern  is  a 
specialist  in  combustion  engineering 
and  is  the  inventor  of  one  of  the  well- 
known  mechanical  stokers. 

.\llan  V.  Garratt,  formerly  chief  engi- 
neer Lombard  Governor  Company,  and 
lately  consulting  engineer  hydraulic  de- 
partment Lockwood,  Greene  &  Com- 
pany, Boston,  has  established  an  office 
at  176  Federal  Street,  Boston,  Mass., 
for  the  practice  of  hydraulic  engineer- 
ing along  consulting  and  ad\isory  lines. 

Charles  W.  McKay,  until  recently 
president  of  McKay  &  Sherman  of 
Chicago,  has  become  identified  with  the 
American  Appraisal  Company,  Mil- 
waukee. 

Robert  Johnson  has  recently  been  ap- 
pointed district  manager  of  the  Oak- 
land (Cal.)  office  of  the  Federal  Elec- 
tric Company.  Mr.  Johnson  has  had  a 
varied  experience  in  saleswork.  For 
four  years  he  was  salesman  for  the 
Commonwealth  Edison  Company  of  Chi- 
cago. The  ne.\t  three  years  were  spent 
as  contract  agent  for  the  Milwaukee 
Electric  Railway  &  Light  Company. 
The  next  four  years  were  divided 
evenly  between  the  H.  W.  Johns-Mans- 
ville  Company  as  salesman  in  Milwau- 
kee and  the  Utah  Power  &  Light  Com- 
pany as  commercial  salesman  in  Salt 
Lake  City.     Mr.  Johnson  left  this  post 


to  join  the  Federal  Electric  Company 
as  its  Intermountain  representative  in 
1912.  From  there  he  was  promoted  to 
his  present  position. 

I.  H.  Lovett  has  received  the  appoint- 
ment of  assistant  professor  of  electrical 
engineering  at  the  University  of  Mis- 
souri, Rolla,  Mo.  In  1914  he  was 
graduated  in  electrical  engineering  at 
the  Massachusetts  Institute  of  Tech- 
nology. For  five  j-ears  he  was  em- 
ployed in  the  engineering  department 
of  the  New  England  Power  Company. 
Recently  he  has  been  an  instructor 
in  electrical  engineering  at  the  Wor- 
cester (Mass.)  Polytechnic  Institute, 
which  position  he  leaves  to  begin  his 
new  v.'ork. 

Eustace  C.  Soares,  now  electrical  en- 
gineer of  Ophuls,  Hill  &  McCreery, 
Inc.,  has  had  a  varied  experience  with 
manufacturing  and  central-station  com- 
panies. He  was  bom  in  Port  Royal, 
Jamaica,  British  West  Indies,  Sept.  20, 
1889.  Coming  to  America  in  April, 
1908,  he  entered  the  employ  of  an 
automobile  manufacturer,  after  which 
he  was  employed  by  the  Brooklyn  Edi- 
son Company  and  the  United  Electric 
Light  &  Power  Company  in  operating 
capacities.  During  these  years  he 
studied  electrical  engineering  with  the 
American  School  of  Correspondence  and 
at  Cooper  Unioi..  His  next  position 
was  with  the  Crocker-Wheeler  Com- 
pany, where  for  tn-o  and  a  half  years  he 
was  in  charge  of  the  department  which 
tests  all  the  apparatus  manufactured 
by  the  company.  He  also  supervised 
electrical  maintenance  and  for  a  while 
had  charge  of  the  repair  department. 


John  Findley  Wallace,  chairman  of 
the  Chicago  Railway  Terminal  Com- 
mission, recently  died  in  Washington, 
where  he  was  attending  Interstate  Com- 
merce Commission  hearings.  Mr.  Wal- 
lace, who  had  been  engaged  in  engi- 
neering for  the  past  fifty  years,  for 
more  than  ten  years  directed  the  activi- 
ties  of  Westinghouse,  Church,  Kerr  & 
Company,  which  more  recently  has  been 
merged  into  the  Dwight  P.  Robinson 
engineering  organization.  He  became 
chairman  of  Westinghouse,  Church, 
Kerr  in  1906,  and  later  became  presi- 
dent as  well. 

Achille  Foumier,  director-general  of 
the  French  works  of  Schneider  &  Com- 
pany, one  of  the  leading  industrial 
firms  of  Europe,  was  killed  last  month 
in  France  when  a  motor  car  in  which 
he  was  riding  was  struck  by  an  express 
train.  Although  only  thirty-eight  years 
old,  Mr.  Foumier  had  played  a  leading 
part  in  industrial  production  both  un- 
der war-time  conditions  and  since  the 
re-establishment  of  peace.  He  was 
especially  interested  in  the  development 
of  hydro-electricity  and  the  electrifica- 
tion of  railroads  in  France  and  con- 
tributed to  these  projects  the  powerful 
help  of  the  Schneider  works. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


J 


$18,560,000  in  Electrical  Porcelain 
Made  in  1920  in  U.  S. 

THE  United  States  Geological  Survey,  in  its  review  of 
the  pottery  industry  in  the  United  States  in  1920,  shows 
that  the  value  of  pottery  produced  in  the  United  States 
in  1920  was  $105,700,000,  of  which  $18,560,000  went  into 
porcelain  electrical  supplies.  This  figure  of  porcelain  elec- 
trical supplies  for  the  year  1919  is  estimated  by  the  Geologi- 
cal Survey  at  $12,190,000,  so  that  the  1920  production  is 
more  than  $6,000,000  better  than  that  of  the  year  before, 
or  about  52  per  cent. 

"Notwithstanding  the  great  demand  and  the  large  value  of 
the  output,"  says  the  Survey,  "the  potters  had  many  handi- 
caps, chief  among  which  were  the  shortage  of  fuel,  espe- 
cially in  the  western  districts,  and  the  shortage  of  mate- 
rials on  account  of  transportation  difficulties,  both  of  which 
caused  considerable  loss  in  production,  and  it  was  well 
toward  the  middle  of  the  year  before  anything  like  normal 
conditions  prevailed  in  regard  to  fuel  and  transportation. 
The  refusal  of  operatives  to  work  full  time  and  the  de- 
crease in  output  per  man  were  further  handicaps  which  it 
was  impossible  to  overcome. 

"There  wei-e  no  general  strikes  in  the  industry,  but  the 
few  minor  ones  that  occurred  were  sufficient  to  cause  seri- 
ous loss  in  production." 


Ohio  Manufacturers  Reported  on  Better 
Working  Scliedide 

MANAGERS  of  power  plants  tUroughout  Ohio  have 
noted  considerable  revival  in  t*ie  activities  of  manu- 
facturing companies,  according  to  the  report  of  D.  L.  Gas- 
kill,  secretary-treasurer  of  the  Ohio  Electric  Light  Asso- 
ciation, who,  while  in  Toledo  recently,  said,  while  talking 
with  President  Frank  R.  Coates,  of  the  Toledo  Railways  & 
Light  Company:  "Power  plants  of  the  state  are  a  good 
indicator  of  business.  The  load  of  power  that  is  carried 
directly  measures  manufacturing  and  tells  what  the  heart 
of  business  is  I'egistering. 

"Ohio  was  hardest  hit  at  Akron,  where  the  power  load 
fell  off  more  than  65  per  cent.  But  even  though  Akron 
is  a  one-industry  city  it  is  coming  back,  and  power  is 
being  turned  on  in  most  of  the  plants.  Other  Ohio  cities 
are  showing  steady  gains.  I  believe  it  will  be  at  least  a 
year,  however,  before  we  are  back  to  a  real  normal  basis 
again." 

Ventilating  Equipment  Sales  Hold  Up  in 
Good  Volume 

ONE  of  the  most  active  lines  of  electrical  equipment 
and  apparatus  just  now  is  that  of  ventilating,  fan  and 
blower  equipment.  Although  sales  of  the  ordinary  desk 
fans  were  disappointing  up  to  the  middlp  of  June,  the 
hot  weather  of  the  latter  part  of  that  month  started  a 
very  encouraging  movement.  Ventilating  eqnipmpTit, 
though,  had  been  moving  well  and  just  now  is  gaining  n 
good  momentum.  Certain  manufacturers  are  working  their 
plants  at  full  time,  but  in  several  other  cases  this  rate  has 
not  been  reached  and  will  not  be  reached,  they  say,  till 
commercial  and  industrial  building  sets  in  in  earnest. 

Air  conditioning  in  food-manufacturing  establishments, 
textile,  woodworking  and  many  other  classes  of  industries, 


as  well  as  in  power-plant  work,  is  receiving  general  con- 
sideration, and  the  outlook  in  that  direction  is  very  en- 
couraging. Old  plants,  too,  are  being  equipped  with  ven- 
tilating systems.  Considerable  stress  is  being  placed  on 
direct-connected  fan  and  blower  sets  for  ventilating  res- 
taurants, garages,  dyeing  and  laundry  establishments  and 
for  kitchen  and  furnace  use  in  the  home,  and  special  efforts 
in  this  direction   are   getting  results. 

Some  producers  are  making  for  stock,  and  in  general 
shipments  can  be  made  at  short  notice.  Hardly  over  a 
week  is  needed  to  fill  an  order  for  manufacturing.  Sheet 
metals,  castings,  angle  iron,  etc.,  are  lower  in  price  than 
they  were  the  first  of  the  year,  and  some  price  revisions 
have  consequently  been  made.  Of  course,  motors  and 
control  are  lower,  besides  wiring  materials. 


Extraordinary  Demand  for  Fans  in 
Minneapolis  Center 

CONTINUANCE  of  the  hot  spell  throughout  the  country 
has  brought  new  local  records  in  fan  sales,  an  interest- 
ing example  of  which  is  from  the  district  surrounding 
Minneapolis  and  St.  Paul.  Here  the  fan  season  is  often  as 
short  as  ten  days  but  usually  divided  into  three  short 
periods,  one  early,  one  in  July  and  one  in  August.  This 
year  the  temperature  has  been  in  the  nineties  during  the 
daytime  and  with  only  a  five  to  ten-degree  drop  at  night 
since  June  1.  Stocks  of  fans  were  exhausted  two  weeks  ago 
and  rush  orders  are  now  being  filled  by  express  fi'om  East- 
em  points.  These  are  in  small  lots  and  are  promptly  ex- 
hausted by  standing  orders. 

In  the  Twin  Cities  and  the  surrounding  territory  two 
jobbers  have  already  sold  more  than  five  thousand  fans. 
In  the  city  of  Minneapolis  alone  about  four  thousand  have 
been  sold.  These  have  come  from  every  available  source 
including  jobbers,  dealers,  hardware  stores,  plumbing  stores 
and  machinery  second-hand  dealers.  It  is  conservatively 
estimated  after  a  careful  check  of  the  demand  that  more 
than  ten  thousand  fans  could  have  been  disposed  of  in  that 
city  had  the  stock  been  available.  Jobbers  report  that  the 
9-inch  fan  is  the  most  popular  size  when  price  aione  is 
considered  and  the  12-inch  and  16-inch  oscillating  under 
other  circumstances. 


Weatherproof  Wire  Sales  Making 
Slight  Progress 

CENTRAL  station  extensions  are  not  making  very  notice- 
able inroads  on  jobbers',  distributers'  and  manufacturers' 
stocks  of  weather-proof  wire.  There  is  some  central  station 
buying  in  the  Chicago  territory,  the  southeastern  states 
find  sales  holding  up  pretty  well  on  Nos.  6,  8,  10  and  12 
and  the  St.  Louis  district  is  finding  a  slightly  increased 
demand  for  weather-proof  wire  in  sizes  Nos.  6  and  8. 
There  some  of  the  jobbers  are  buying  to  keep  their  stocks  on 
an  even  level.  New  England  reports  show  a  decided  change 
for  the  better  as  the  number  of  building  permits  and  of 
contracts  for  wiring  old  houses  is  increasing  favorably, 
calling  for  line  extensions.  New  York  territory  is  not 
noticeable   in   its   purchasing. 

Still  there  has  been  considerable  residence  building  in 
the  Northwest,  southern  California,  the  Intermountain  dis 
trict,  the  Southeast,  in  some  parts  of  the  New  York 
territory  and  in  parts  of  New  England,  and  this  should  en- 
courage sales  of  weather-proof  for  street   extensions  out- 
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side  of  congested  city  districts.  But  electi'ic  railway  buying 
and  central-station  buying  as  a  whole  has  been  so  quiet 
the  weatherproof  wire  mills  are  running  at  a  rate  of  about 
50  per  cent  only.  Shipments  naturally  are  good  and  stocks 
are  still  too  high  for  mill  comfort.  With  bare  copper  wire 
quoted  at  15-15.25  cents  bare  at  the  mill,  up-river  fine  para 
rubber  at  loh  cents,  first  latex  crepe  at  14J  cents  and 
spot  cotton  in  New  York  at  12.70  cents,  weatherproof  wire 
can  be  purchased  at  a  relatively  low  rate,  about  a  16i-cent 
base  ruling  for  No.  6. 


Lower  Steel  Prices  Bring  Conduit  and 
Other  Products  Down 

FOLLOWING  general  reductions  in  the  price  of  steel 
products  that  were  made  recently,  lower  quotations  have 
resulted  on  a  number  of  electrical  steel  products.  Effec- 
tive July  7  the  U.  S.  Steel  Corporation  reduced  the  price 
of  standard  steel  pipe  from  the  discounts  sho'wn  on  its 
April  13  card  as  follows:  i-in.  and  i-in.,  1  point  or  $2  per 
ton;  J-in.  to  6-in.,  2  points  or  $4  per  ton;  and  7-in.  to  12-in., 
3  points  or  $6  per  ton.  Effective  July  11  a  number  of  the 
leading  manufacturers  of  electrical  conduit  also  reduced 
prices  by  increasing  the  discount  allowed  distributers,  at  the 
same  time  advancing  the  number  of  their  base  card  by  one. 
The  decrease  amounted  to  9  points  on  black  and  galvanized 
conduit  in  some  instances  and  5  points  in  others.  The 
difference  of  4  points  is  accounted  for  by  earlier  price 
reductions  on  the  part  of  those  who  at  this  time  dropped  the 
least,  so  that  base  prices  are  said  to  be  approximately  on 
the  same  level.  Sizable  stocks  are  reported  by  manufac- 
turers, with  keen  competition  for  orders  and  generally  quiet 
conditions  of  demand.  The  new  card  is  No.  47,  the  discount 
on  J-in.  black  in  carload  lots  being  41  per  cent  and  on  white 
35  per  cent. 

In  line  with  the  drop  in  the  price  of  base  sheets,  outlet 
box  quotations  have  been  generally  reduced  11  per  cent 
on  black  and  10  per  cent  on  galvanized.  The  drop  became 
effective  on  various  dates  ranging  from  June  27  to  July  11. 

Locknuts  and  bushings  were  reduced  approximately  29 
per  cent  by  manufacturers  during  the  same  period  as  the 
outlet  box  price  decrease  noted  above.  The  discount  to 
jobbers  in  standard  packages  was  increased  10  points. 

Switch  box  prices  are  also  down,  the  drop  in  several 
instances  there  becoming  effective  around  the  first  of  the 
month.  The  amount  of  the  decrease  varied  with  different 
manufacturers,  ranging  from  11  to  35  per  cent. 


The  Straits  Settlements  as  an  Electrical 
Market 

EXPORTS  of  electrical  materials  and  apparatus  from  the 
United  States  to  the  Straits  Settlements  during  the 
year  1920  amounted  to  $283,104.  Tills  figure  and  those  in 
the  table  below  were  compiled  by  the  Electrical  World 
from  data  received  from  the  Bureau  of  Foreign  and  Domes- 

STRAITS  SETTLEMENTS 


l9Z0Exportc 
J55.1I9 

3.906 
26.415 
17.009 
11.516 

7,397 

4,397 
45.917 

4.023 
21,543 

3,797 
72,065 


Battwrip.'- 

Carboas 

Dynamos  and  generators 

Fan» 

Insulated  wire  and  cable 

Interior  wiring  supplies  (including  fixtures)  . 

Metal  filament  lamps 

Magnetos,  spark  plugs,^  etc 

Meters  and  mea.suriDg  instruments 

Motors 

Switches  and  accessories 

Ml  other 

ToUl UK.m 

tic  Commerce.  From  this  table  it  is  interesting  to  note 
that  exports  of  batteries  and  of  magnetos,  spark  plugs, 
etc.,  amounted  to  $111,036,  more  than  one-third  of  the  total 
electrical  exports  that  year. 

Receipts  of  dynamos  and  generators  came  next  highest, 
with  motors  closely  behind.  Fans  showed  relatively  high 
receipts.     None  of  the  items  of  a  general  electrical  nature 


rate  very  high  in  the  Straits  Settlements,  but  it  is  reason- 
able to  believe  that  there  will  be  an  increasing  market  for 
electrical  materials.  Tin,  of  course,  is  the  well-known  prod- 
ucts of  these  Settlements,  but  spices,  rubber,  rattan,  coffee, 
gum,  sago  and  copra  are  also  widely  exported  from  there. 
Consequently  a  modernizing  of  these  industi-ies  should  pro- 
vide a  further  outlet  for  electrical  supplies.  At  the  same 
time  a  large  transient  trade  is  handled  by  the  principal 
ports,  which  are  Singapore,  Georgetown  and  Malacca. 

Exports  for  the  first  four  months  of  this  year  have 
amounted  to  ?90,850,  which  is  virtually  one-third  of  last 
year's  total.  This  year  to  date,  however,  is  going  at  a  rate 
exceeding  last  year's  figures  in  dynamos  and  generators, 
fans,  heating  and  cooking  appliances,  interior  wiring  sup- 
plies, metal  filament  lamps  and  transformers  while  the  other 
listed  items  are  falling  behind. 

The  Electricul  Times,  London,  shows  that  in  the  years 
1917,  1918  and  1919  the  British  Malaya  drew  its  electrical 
supplies  from  countries  as  follows: 


1917 

United  States    £17.293 

United  Kingdom 28,569 

French  India 

China 422 

AustraUa 796 

Italy 1.753 

Japan 8, 1 95 

Hongkong 1231 


1918 

191" 

£9.179 

£74,593 

17,028 

50,430 

16,643 

7.674 

4.651 

792 

1.074 

933 

857 

13,806 

811 

Switch  Box  Section  A.  M.  E.  S. 

IN  AN  item  appearing  in  these  columns  of  June  25 
the  Electrical  World  was  advised  that  in  the  formation 
of  the  Switch  Box  Section  as  part  of  the  Outlet  Box  Section 
of  the  Associated  Manufacturers  of  Electrical  Supplies,  F, 
H.  Merrill,  of  the  Appleton  Electric  Company,  was  chair- 
man. Recent  advices,  however,  show  that  W.  W.  Merrill, 
\nce-president  of  the  Chicago  Fuse  Manufacturing  Com- 
pany, is  chairman  of  the  Switch  Box  Section. 


The  Metal  Market  Situation 

PRODUCERS  of  copper  still  hold  for  13  cents  a  pound 
delivered,  but  some  of  them  are  reported  to  have 
accepted  i  cent  lower  than  that  for  prompt  shipment. 
Small  interests  have  even  taken  as  low  as  12.62*  cents  for 
prompt  copper  though  the  quoted  range  is  12.75  to  13 
cents  for  July  and  August.  Further  ahead  than  that 
there  is  little  interest  shown.  Domestic  demand  is  as 
light  as  ever  but  there  is  greater  activity  in  export  sales. 

To  assist  in  financing  the  exportation  of  500  tons  of 
copper  to  Italy  the  War  Finance  Corporation  has  agreed 
to  make  an  advance  of  $145,000  to  an  American  banking 
concern.  The  outside  market  is  dull,  for  there  is  little 
copper  held  by  second  hands  and  prices  are  slightly  higher 
than   producers'. 

Zinc  shows  little  change  with  demand  light  and  prices 
steady.  Inquiries  for  lead  are  reported  to  be  good  and 
the  market  is  firm.  Sterling  exchange  has  dropped  to  the 
extremely  low  figure  of  $3,623  at  present  and  the  price 
of  tin  has  reacted  by  falling  to  28.37i  cents. 


NEW  YORK  METAL  MARKET  PRICE 

July  5.  1921  July  12.  1921 

Copper                                                                     £       s       d  £       -"i       d 

London,  standard  spot 72       5       0  72       0       0 

Cents  per  Pound  Cent.s  per  Pound 

PrimeLake 13  00  12^87}  — 13  00 

Eleotrolviir                                                      12  871  — 13  on  '2  '?— "  "2, 

Casting'                                                             1175-11.871  "'^^ISI' 

Wirebav                                                            15  00—15.25  15.00—15  25 

Lead,  trust  prirr                                                                4  40  4  40 

Antimony                                                                       4  75  4  65 

Nickel,  ingot 41   00  41  00 

Sheet  «inc.  f,  o.  b.  smelter                                          10  00  10  00 

Zinc,  spot 4  85  4  80 

Tin                                                                                29  87!  28  371 

Aluminum,  98  to  99  per  cent                                       28  00  28  00 

OLD  METALS 

Pint^  per  Pound  Centa  per  Pound 

Heavy  copper  and  wire                                        9  25—9  50  '  59~?  ?J 

Urom'baaiy 4  25-4  50  ^i^-}  |? 

Bra-ss.  light 3  50-3.75  J,^\U 

Lead.heavy 3  25-3  50  '  "J"'  5? 

Zinc,  old  scrap 2  00—2.25  2  00-2.25 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are   Those   Prevailing    at   the 

OiJening  of  Business  on   Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


OF  ALL  the  electrical  supply  buying  this  week,  fans  hold 
the  front  stage.  Ideal  fan  weather  has  prevailed  all  over 
the  country  and  movement  has  been  very  satisfactory. 
Trade  in  general  is  spotty  to  quiet.  In  New  England 
house  wiring  is  good,  building  permits  are  increasing  and 
line  extensions  are  more  frequent.  Fundamental  banking 
conditions  are  better.  Building  is  a  little  better  in  the 
Metropolitan  district  too.  There  is  improvement  in  agri- 
cultural outlook  in  the  Southern  states,  there  is  more 
money  in  circulation  and  electrical  buying  is  better  in 
agricultural  regions. 

Chicago  is  quiet  in  electrical  trade  but  has  some  street 
lighting  activity  by  several  municipalities.  Building  is 
hesitating  still.  Further  south  buying  is  more  cautious  than 
a  month  ago  but  there  is  a  fair  movement  of  pole-line 
materials  and  accessories.  Home  building  continues  on  a 
good  volume  in  the  Intermountain  district.  In  the  North- 
west export  trade  is  reviving;  home  building  is  very  active 
in  Portland  but  only  fair  in  Seattle.  Northern  California 
is  still  in  the  grip  of  a  building  strike  but  the  southern 
part  of  the  state  is  active.  Collections  generally  show  no 
improvement. 

Following  steel  pipe  and  sheet  reductions  at  the  mills, 
electrical  manufacturers  have  reduced  conduit,  outlet  boxes, 
switch  boxes  and  locknuts  and  bushings. 

NEW  YORK 

Activity  in  the  general  electrical  market  continues  on 
the  same  quiet  plane  as  heretofore,  but  the  i-ush  with 
which  fans  are  selling  helps  to  balance  dullness  in  other 
lines  and  makes  things  seem  brighter.  Industrial  demand 
shows  very  little  if  any  improvement,  it  is  stated,  and  there 
is  not  much  buying  on  account  of  building  work.  Sales  to 
dealers  and  contractors  seem  to  be  about  the  largest  class 
of  business  at  present. 

Collections  are  getting  neither  worse  nor  better  but  are 
about  holding  their  o^vn,  and  the  trend  among  jobbers  is 
still  to  liquidate  rather  than  to  buy.  Recently  announced 
reductions  in  steel  quotations  have  resulted  in  price  de- 
creases on  several  electrical  items  including  conduit,  outlet 
boxes,  locknuts  and  bushings  and  switch  boxes. 

A  large  building  operation  involving  about  $1,500,000 
has  been  started  at  Jamaica,  L.  I.,  which  will  include 
store  and  office  buildings,  a  public  market  and  manufactur- 
ing plants.  Building  contracts  for  New  York  State  and 
Northern  New  Jersey  awarded  in  June  amounted  to  $62,- 
659,000,  an  increase  over  May  of  8  per  cent,  which  again 
was  14  per  cent  ahead  of  April  according  to  the  Dodge  re- 
ports. Of  the  June  total  54  per  cent  was  for  residential 
work.  In  the  Middle  Atlantic  States,  however,  the  total 
June  building  contracts  of  $.32,136,000  represented  a  27  per 
cent  decrease  from  May. 

Locknuts  and  Bushing.s. — Manufacturers  have  generally 
reduced  prices  about  28  per  cent  by  increasing  the  discount 
allowed  on   standard  packages   10  points. 

Outlet  Boxes. — Virtually  all  manufacturers  have  increased 
the  discount  allowed  on  both  black  and  galvanized  boxes 
by  5  points,  making  a  cut  of  about  10  per  cent. 

Switch  Boxes. — Prices  have  been  reduced  but  not  uni- 
formly. One  manufacturer  has  made  a  cut  ranging  from 
about  11  to  17  per  cent,  another  from  17  to  26  per  cent  and 
a  third  from  27  to  35  per  cent. 

Rubber   Covered   Wire. — Conditions   are   unchanged;    No. 


14  single  braid  holding  at  $6.50  to  $7  per  1,000  ft.  in 
10,000  ft.  lots,  with  demand  poor  and  stocks  good. 

Flexible  Armored  Conductor. — The  current  market  is 
weak  with  plenty  of  material  on  hand;  No.  14,  two- wire, 
double  and  single-strip  is  bringing  $53  to  $55  per  1,000  ft. 

Fans. — One  or  two  jobbers  still  report  disappointing  sales 
but  the  majority  are  in  the  midst  of  an  unprecedented  rush 
to  fill  orders.  Ideal  fan  weather  has  been  experienced  and 
several  jobbers  have  sent  in  repeat  orders.  Sixteen-inch 
and  12-in.  oscillators  stand  out  in  the  buying.  Some  ceiling 
fans  are  moving  but  not  a  great  lot,  while  sales  of  exhaust 
fans  are  slow. 

Flashlight.<i. — Demand  is  spotty  among  different  jobbers, 
though  some  report  a  good  volume  of  vacation  buying. 
Renewal  sales  are  only  fair.  Stocks  are  well  filled  with 
prices   steady. 

Loom.— In  1,000-ft.  lots  S^.  in.  brings  $20  to  $24.80  and 
\  in.  from  $24  to  $27  per  1,000  ft.  Good  quantities  are  on 
hand  but  demand   is   small. 

Lamp  Cord. — No.  18  cotton  twisted  brings  $12.50  to 
$14.50  per  1,000  ft.  in  that  quantity  and  No.  18  cotton 
parallel  from  $15  to  $17.50,  but  the  good  stocks  held  are 
not  moving. 

CHICAGO 

The  only  activity  of  note  in  the  electrical  industry  during 
the  past  week  has  been  the  purchase  of  materials  for  orna- 
mental street  lighting  by  several  different  municipalities. 
It  seems  that  the  only  buying  power  in  evidence  at  present 
is  that  of  the  taxing  powers.  Pui-chases  in  all  other  lines 
are  limited  strictly  to  r  'utine  requirements  and  the  most 
radical  efforts  to  induce  heavy  buying  on  the  part  of  the 
general  public  meet  with  an  almost  total  lack  of  response. 

The  building  industry  remains  stagnant  as  the  arbitrator 
has  so  far  failed  to  render  a  decision.  All  work  under 
way  is  proceeding,  but  no  new  projects  are  being  initiated. 

Collections  remain  as  slow  as  'before  and  no  price  changes 
in  electrical  goods  are  noted. 

Motors. — What  little  demand  there  is  is  limited  to  small 
lots  for  replacement  purposes.  Although  various  small  con- 
cerns are  offering  motors  "new  or  as  good  as  new"  at 
verj-  low  figures,  all  established  lists  are  firmly  held  by  the 
larger  concerns. 

Fractional  Motors. — Manufacturers  are  proceeding  on 
very  conservative  lines  as  the  consumption  by  makers  of 
washing  machines,  vacuum  cleaners,  etc.,  is  thought  to  be 
over  40  per  cent  of  normal.  As  in  the  case  of  larger  motors, 
lists  are  firmly  held,  the  cuiTent  price  of  a  J-hp.,  1,800 
r.p.m.,  alternating-current  motor  being  quoted  by  one  jobber 
as  $28,  list. 

Fans. — Four  weeks  of  excessive  heat  with  no  relief  in 
sight  has  stimulated  the  best  fan  business  in  three  years. 
Jobbers  find  it  impossible  to  meet  the  demand,  back  orders 
in  some  cases  running  into  the  thousands.  Prices  are  firm, 
with  the  heaviest  demand  being  noted  for  the  10-in.  size. 

Exhaust  Fans. — The  same  conditions  which  are  boosting 
the  sale  of  desk  fans  are  helping  distribution  of  exhaust 
fans.  Demand  is  notably  better  than  that  of  a  month  ago, 
although  supplies  are  having  no  difficulty  in  filling  orders. 
A  24-in.  single-phase  fan  is  quoted  at  $189,  list. 

Ornamental  Street  Lighting. — Poor  retail  business  in 
all  sections  is  causing  retailers  to  strive  for  "business 
getters."  This  is  finding  expression  in  numerous  requests 
for  information  as  to  the  cost  of  installations  and  in  the 
actual  placing  of  orders  for  several  lots  ranging  from  50 
to  500  poles.  Deliveries  are  being  promised  in  good  time. 
Farm  Electric  Plants^ — The  summer  bids  fair  to  pass 
with  but  little  business  closed.  Dealers  are  wholly  unable 
to  accept  their  full  quota  and  factories  are  operating  on 
greatly  reduced  schedules.  No  price  changes  are  recorded. 
Bare  and  Insulated  Copper  Wire. — No  price  changes  of 
moment  have  been  reported  and  sales  are  at  a  minimum. 
Copper  wire.  No.  8,  bare,  remains  at  17  cents  per  lb.  in 
1,000-lb.  lots;  rubber-covered.  No.  14.  is  $7  per  1,000  ft 
in  10,000-ft.  lots;  weather-proof,  No.  6,  triple  braid,  is  18* 
cents  per  lb.  in  1,000-lb.  lots. 
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BOSTON 

Trade  continues  spotty  in  this  district.  The  principal 
market  for  electrical  material  is  the  central  station  and 
the  contractor  dealer  at  the  moment.  Wiring  of  unwired  • 
houses  is  fairly  active  and  the  demand  for  line  extensions 
is  increasing.  Metal  industries  are  quieter  than  textiles 
and  the  woolen  industries  are  operating  at  75  per  cent 
of  capacity  or  over.  Boot  and  shoe  plants  are  running 
at  about  50  per  cent  of  capacity.  Retail  sales,  indicated 
by  the  department  store  reports  to  the  Federal  Reserve 
Bank,  are  holding  up  finely.  Collections  are  unimproved 
in  the  electrical  field.  Jabbers'  stocks  are  still  being  liqui- 
dated and  buying  is  largely  on  a  hand-to-mouth  basis. 
Building  and  engineering  contracts,  however,  for  the  week 
ended  July  5  in  New  England  totaled  $6,262,800,  a  figure 
equaled  only  in  two  of  the  past  twenty-one  years,  accord- 
ing to  the  Dodge  reports,  and  comparing  with  $4,196,900 
for  the  preceding  week.  Fundamental  banking  conditions 
in  New  England  are  better.  Prices  weakened  this  week 
about  10  per  cent  on  rigid  conduit  and  on  some  porcelain 
material. 

Fans. — Last  week's  extreme  weather  pulled  hard  on  retail 
stocks  but  did  not  exhaust  distributers'  supplies  of  fans. 
Excellent  sales  are  reported  from  electric  stores. 

Wire.  —  Central-station  buying  featured  last  week's 
weatherproof  market,  orders  aggregating  about  $350,000 
being  reported  from  several  of  the  larger  companies.  Base 
price,  Monday,  16  cents.  Rubber-covered  No.  14  wire  was 
selling  Monday  at  $9  per  1,000  ft.  in  coil  lots  and  from  $6.25 
to  $6.50  per  1,000  ft.  in  5,000-ft.  lots.     Stocks  are  good. 

Porcelain  Fittings. — A  drop  of  about  10  per  cent  on  tubes 
and  other  fittings  except  "Nail-it"  knobs  was  announced 
Monday.  The  latter  sold  at  $21  per  1,000  in  barrel  lots 
and  at  $18  in  three-barrel  lots.  Some  activity  is  apparent 
in  the  insulator  market. 

Rigid  Conduit. — Following  a  further  drop  in  the  price 
of  steel,  rigid  conduit  softened  Monday  at  Boston  about  10 
per  cent.  The  current  price  of  1-in.  black  pipe  was  ap- 
proximately $105  per  1,000  ft.  and  of  galvanized  about 
$115  in  lots  under  5,000  pounds. 

Washing  Machines. — With  good  local  stocks,  distributers 
are  preparing  for  an  active  demand  a  little  later  in  the 
season.  A  leading  distributer  is  selling  about  three  cai'- 
loads  per  month  at  present  in  two  makes,  but  midsummer 
is  a  quiet  time  for  the  sale  of  the  larger  appliances. 

Flexible  Armored  Conductor. — Moderate  sales  are  being 
handled  and  about  $55  was  being  charged  per  1,000  ft.  in 
lots  of  1,000  to  2,500  ft.  the  first  of  this  week  in  No.  14 
double-strip.     Stocks  are   easily  meeting  the  demand. 

Portable  Lamps. — A  reasonably  good  season  is  being  en- 
joyed in  such  sales.  One  prominent  retailer  exceeded  his 
first  half  1920  portable  sales  this  year  and  a  still  better 
demand  is  exjjected  later. 

Irons. — ^These  are  moving  well  and  vigorous  campaigns 
are  yielding  good  result.s.  Older  types  at  reduced  prices 
are  moving  exceedingly   well. 

Meters. — Business  is  not  brisk,  but  wiring  work  is  ab- 
sorbing a  good  many  meters  from  week  to  week.  One 
active  central  station  added  42  per  cent  more  meters  this 
year  to  June  30  than  for  the  same  part  of  1920  in  old- 
house  wiring. 

ATLANTA 

Despite  the  interference  of  holidays  the  first  week  in  July 
has  shown  signs  of  continuing  the  activities  of  the  prior 
month,  and  while  the  fan  business  which  has  been  induced 
by  the  extraordinary  hot  weather  approximates  60  per 
cent  of  the  total  business,  at  the  same  time  there  is  a 
fairly  steady  demand  for  electrical  goods  in  general,  par- 
ticularly in  the  class  of  construction  material.  This  class 
is  going  mostly  to  the  larger  cities  and  to  middle  Georgia, 
whore  the  excellent  peach  and  melon  crops  have  placed 
considerable  amounts  of  money  in  circulation.  Agricultural 
reports  indicate  a  good  yield  in  all  of  middle  and  south 
Georgia,  particularly  in  the  food  crop  line,  while  the  cotton 


is  reported  as  being  slightly  above  the  estimate  of  two 
weeks  ago.  This  is  resulting  in  a  better  feeling  for  the 
business  outlook  in  the  smaller  towns  this  fall. 

Panelboards. — One  of  the  larger  manufacturers  announced 
a  reduction  in  price  of  approximately  10  per  cent  in  this 
line,  and  stocks  are  moving  fairly  satisfactorily.  Drop 
shipments  from  factory  are  reported  very  prompt. 

Schedule  Material. — On  the  recent  reduction  in  price 
contractors  and  dealers  are  replenishing  depleted  stocks  and 
it  is  expected  this  line  will  continues  to  show  activity  for 
another  ten  days.  Sockets,  porcelain  tubes  and  Nail-it 
knobs  are  moving  particularly  well.  Jobbers'  stocks  are 
reported  in  good  condition. 

Rigid  Conduit.— There  is  a  slight  variation  noted  in  price 
in  this  line  as  some  manufacturers  have  made  sharper  cuts 
than  others.  Both  black  and  galvanized  in  J-in.,  3-in.  and 
2-in.  sizes  are  moving  very  well  in  less  than  carload  lots, 
but  sales  of  large  quantities  are  rather  slow.  Local  stocks 
are  from  good  to  heavy. 

Tape. — A  continued  steady  demand  is  reported  for  black 
friction,  but  the  demand  for  varnished  cambric  is  dull. 
Rubber  tape,  however,  continues  to  keep  pace  with  the 
friction.     Only  fair  stocks  are  reported  on  hand. 

Flexible  Armored  Conductor. — The  brisk  movement  of  the 
past  two  weeks  has  largely  disappeared  because  the  price 
has  again  risen  to  $67.50  per  1,000  ft.  and  contractors  are 
stocked  up  at  a  lower  figure. 

Fuses. — Plug  fuses  are  reported  at  $3.57  per  100,  but 
this  price  reduction  has  not  served  to  stimulate  buying, 
though  a  slow  movement  continues.  Renewable  cartridge 
fuses  are  selling  well  to  those  custmers  who  have  had  ex- 
perience with  them.  Stocks  of  both  types  are  in  excellent 
shape. 

Pole  Line  Hardware^ — Despite  the  excellent  prospects 
and  the  receipt  of  large  numbers  of  inquiries,  little  or  no 
heavy  bona  fide  orders  are  being  placed.  Jobbers  state, 
however,  that  they  expect  a  satisfactory  movement  of  the 
entire  line  before  Sept.  1. 

Farm-Lighting  Outfits. — Sales  are  reported  rather  spotty, 
but  prospects  for  purchases  from  the  rural  districts  in 
middle  and  south  Georgia  are  very  bright  and  manufacturers 
report  the  placing  of  a  very  satisfactory  number  of  sets 
in  this  locality  during  the  past  two  weeks. 


ST.  LOUIS 


The  week  shows  no  marked  change  in  general  business  or 
in  that  of  the  jobbers.  Every  one  is  buying  moi'e  cautiously 
than  a  month  or  so  ago  and  dealers  are  endeavoring  to  main- 
tain their  stocks  at  the  absolute  minimum  consistent  with 
the  immediate  needs. 

Except  for  the  seasonal  purchasing  of  appliances  such  as 
fans,  the  most  active  field  appears  to  be  in  plant  and  dis- 
tribution extensions  of  municipalities  and  the  smaller  utili- 
ties. Fairly  good  movement  is  found  in  pole-line  materials, 
distribution  transformers,  lightning  arresters,  generators 
and  switchboards.  As  a  rule  the  orders  are  not  individually 
large,  but  a  goodly  number  keep  coming  in. 

The  cost  of  building  is  being  closely  watched  for  its 
eff'ect  upon  the  electrical  industry.  Wage  agreements  in 
some  lines  have  expired  and  the  contractors  are  endeavoring 
to  obtain  reductions  in  all  lines;  the  State  is  investigating 
the  activities  of  the  St.  Louis  Millmon's  Association,  the  St. 
Louis  Material  Dealers'  Association  and  the  Lumber  Trade 
Exchange. 

The  number  of  unemployed  in  St.  Louis  was  0.4  per  cent 
more  in  June  than  in  May,  according  to  reports  of  the 
United  States  Department  of  Labor.  There  has  been 
greater  decrease  in  those  employed  industrially,  but  this 
was  offset  by  the  customary  cxodu.';  to  the  harvest  fields. 

Dry  Cells. — A  good  and  steady  demand  continues  over  the 
entire  territory  and  stocks  are  maintained  on  a  normal 
basis.  The  regular  cell  in  barrel  lots  usually  sells  at  $31 
per  100  and  the  igniter  at  $32,  though  some  cells  can  be 
secured  at  slightly  reduced  rates. 
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Linemen's  Tools.— It  is  reported  that  it  is  difficult  to  get 
satisfactory  deliveries  of  standard  makes  and  that  local 
stocks  are  very  low. 

Annunciator  Wire.— Movement  is  very  slow  and  stocks 
are  inclined  to  be  heavy.  No.  18  on  1-lb.  spools  is  quoted 
by  one  jobber  at  43J  cents  per  lb.,  one  cent  is  added  for 
duplex  and  2  cents  for  twisted  pair. 

Outlet  Boxes.— A  reduction  of  five  points  in  the  discount 
is  reported  this  week.  Representative  prices  are:  4-in. 
square  box,  15  cents  net;  4-in.  round,  12i  cents;  31-in.  round, 
10  cents.     Movement  is  inclined  to  be  slow. 

]VIeters. Fairly    good    movement    prevails    in    small    lot 

orders.  The  type  1-14,  5-amp.,  single-phase,  is  quoted  at 
$9.42  and  the  type  D-6,  25-amp.,  three-phase,  at  $40.  Stocks 
may  be  slightly  heavier  than  the  demand  warrants. 

Lightning  Arresters.- Reasonably  good  sales  are  being 
made  to  the  smaller  utilities  and  stocks  seem  to  be  in 
line.  A  standard  type  compi'ession  arrester  is  selling  at 
$5.25  each. 

Drills  and  Hammers. — There  is  very  slow  movement  be- 
cause of  the  lack  of  industrial  activity.  One  jobber  reports 
good  interest  in  a  new  electric  slate  drill  and  an  electric 
screw  driver,  but  the  devices  have  not  been  on  the  market 
long  enough  to  develop  sales  in  quantity. 

Ammeters  and  Voltmeters^ — Fairly  good  call  is  found  for 
automobile  instruments,  but  the  demand  for  standard  port- 
ables is  practically  dead.  Switchboard  instruments  find 
some   opening   in   plant   enlargements    of   smaller   utilities. 

SEATTLE— PORTLAND 

Outstanding  features  of  the  week's  activities  as  reported 
by  both  retailers  and  jobbers  in  Seattle  and  the  Puget 
Sound  district  are  a  further  quieting  down  of  trade,  a 
slower  pace  in  most  all  industries  and  continued  slow 
collections.  Jobbers'  business  is  affected  by  depression 
along  industrial  lines,  while  retailers'  business  is  poor  be- 
cause of  refusal  of  the  buying  public  to  purchase  ap- 
pliances, etc.  However,  showing  a  revival  that  means  pros- 
perity for  the  state  of  Washington,  foreign  flour  shipments 
from  the  state  in  June  increased  263  per  cent  as  compared 
with  the  May  record,  foreign  fir  lumber  shipments  jumped 
167  per  cent  and  wheat  movement  more  than  100  per  cent. 
These  increases  indicate  a  revival  of  buying  power  in 
foreign  markets  and  a  continuance,  it  is  felt,  will  stimulate 
business  and  industrial  activity  to  an  enormous  extent. 
Efforts  of  the  commission  to  bring  about  a  speedy  settle- 
ment of  the  strike  that  closed  virtually  all  of  Washington's 
open-market  coal  mines  nearly  four  months  ago  apparently 
have  failed. 

Northwestern  jobbers  in  constniction  materials  as  a  whole 
assert  that  there  are  prospects  for  a  strong  late  summer 
and  fall  building  season  as  there  is  considerable  improve- 
ment in  material  markets  and  buying  is  considerably  in- 
creased. In  Seattle  during  June  building  permits  were  issued 
valued  at  $920,000  as  compared  to  $1,324,000  during  June 
of  last  year.  Thus  far  this  year  there  have  been  permits 
issued  valued  at  $3,112,000  as  compared  with  $7,909,000  last 
year  for  a  like  period.  In  Portland  home  building  pro- 
gressed at  the  average  rate  of  $861,693  a  month  for  the 
first  six  months  of  the  year.  This  record  is  practically 
three  times  greater  than  for  the  corresponding  period  of 
last  year.  A  total  of  1904  permits  have  been  issued  for 
residence;;  in  Portland  since  the  first  of  the  year. 

Farm  Light  Plants. — Because  farmers  are  more  or  less 
reluctant  about  buying  at  a  time  when  crop  yields  are 
uncertain,  sale  of  plants  are  very  few,  although  in(|uiries 
in  considerable  numbers  are  being  received  weekly  by 
jobbers.  Still  sales  efforts  and  educat.onal  programs  are 
being  cai-ried  on.  Stocks  of  nearly  all  makes  are  excellent. 
Schedule  Materials. — Sales  during  the  past  two  weeks 
have  been  off  on  account  of  the  midsummer  holiday  but 
the  letup  is  considered  only  temporary. 

Fans. — Following  a  week  of  warm  weathei",  fan  sales 
of  considerable  proportions  for  Puget  Sound  have  been  noted. 
In  Spokane  and  Eastern  Washington  cities  fans  have  been 
mo%nng  exceptionally  well  for  more  than  a  month.  Stocks 
r.i-e   enod  and  prices   steady. 


SAN  FRANCISCO 

Increasing  sales  of  power  companies'  securities  are  re- 
ported and  1922  should  see  some  active  campaigns  in  new 
fields  for  the  sale  of  the  increased  power  that  is  now 
delivered,  or  almost  ready  to  be  delivered,  in  Northern  and 
Central  California.  An  electric  range  campaign  wall  be 
actively  under  way  during  the  latter  part  of  this  ysar. 
A  committee  of  bridge  experts  has  considered  the  terminals 
and  construction  of  the  mammoth  bridge  across  the  bay 
of  San  Francisco.  The  structural  cost  is  estimated  to  be 
about  fifty  million  dollars.  Business  interests  of  the  bay 
cities  are  reported  solidly  behind  the  stnicture  and  propose 
to  push  energetically  its  construction. 

The  building  trades  strike  enters  its  third  month  in- 
decisively. More  and  more  skilled  workers  are  being 
brought  from  Eastern  and  Southern  points,  and  even  some 
of  the  big  jobs  now  have  workers  of  different  classes  upon 
them.  So  far  the  actual  results  are  small.  However,  most 
of  the  electrical  contractors  now  have  a  few  men  at  work 
on  the  American  plan  and  the  situation  seems  to  be  working 
itself  out  in  favor  of  a  victory  for  the  employers. 

Fixtures. — Sales  of  fixtures  in  northern  California  are 
running  about  20  per  cent  less  in  the  country  districts  than 
normally  and  have  dropped  to  a  mere  trickle  in  the  bay 
cities  because  of  the  strike.  Special  sales  campaigns  have 
been  tried  for  some  of  the  nationally  advertised  fixtures 
to  stimulate  a  demand.  The  southern  California  demand 
is   excellent  and  is  principally  for  simple  bungalow  types. 

Heating  Devicesj — The  new  Edison  and  Hotpoint  prices 
announced  for  July  15  were  already  in  effect  on  July  1 
and  all  dealers  have  marked  their  stocks  accordingly.  Retail 
prices  on  some  standard  makes  of  irons  ai'e  widely  divergent 
and  there  seems  to  be  a  price-cutting  campaign  on  in  some 
makes  commonly  quoted  for  $7  each  in  which  they  are 
being  offered  by  competing  department  stores  for  as  low 
as  $4.50.  Toaster  and  small  grill  sales  are  increasing,  but 
hollow-ware  sales,  after  the  usual  June  stimulation,  have 
slumped  to  a  very  low  ebb. 


SALT  LAKE  CITY— DENVER 

Jobbers,  in  some  cases  excessively  stocked,  are  taking  the 
initiative  in  the  matter  of  stimulating  consumer  demand. 
They  are  co-operating  in  every  way  possible  with  dealers 
in  devising  and  putting  over  advertising  and  selling  cam- 
paigns. Many  unusual  things  are  being  resorted  to  to 
create  sales,  including  actual  cooking  demonstrations  in 
homes  where  cooking  appliances  are  potentially  in  demand. 
Prospective  customers  are  in  the  main  continuing  to  sit 
tight  in  the  belief  that  prices  will  mat(  rially  recede  in  the 
not  far  distant  future.  Credit  has  not  shown  any  recent 
change  and  collections  are  about  as  difficult  as  ever.  There 
is  little  money  available  for  expansion  in  the  building  field 
except  in  the  case  of  homes.  Thousands  of  smaller  construc- 
tion jobs  are  proceeding  at  a  satisfactory  rate,  furnishing 
employment  and  an  outlet  for  schedule  material  and  light- 
ing fixtures. 

The  latest  crop  forecast  is  highly  encouraging.  Bankers 
are  showing  a  disposition  to  force  farmers  to  liquidate 
by  disposing  of  last  year's  crops  at  prevailing  prices.  This 
pressure,  if  generally  applied,  will  remove  a  condition  of 
economic  stagnation  that  has  helped  demoralize  business 
in  the  Intermountain  country.  A  liberal  appi-opriation  for 
advertising  the  "electric  home"  idea  was  recently  voted 
by  the  Rocky  Mountain  Electrical  Co-operative  League. 
Central  stations  are  substantially  interested  in  the  project 
along  with  jobbers  and  contractor  dealers. 

Ranges. — The  past  week  has  recorded  a  $15  reduction 
in  the  type  of  thiee  plate  range  that  has  been  selling 
regularly  at  $145.  The  range  demand  has  been  fair  during 
the  weeks  of  June  and  July. 

Electrical  .Vppliances. — The  recent  10  per  cent  reduction 
on  appliances  is  said  to  have  had  a  decidedly  stimulating 
effect  on  sales  and  dealers  are  ordering  from  their  jobbers 
at  a  more  satisfactory  rate. 

Fans. — The  fan  season  thus  far  has  been  disappointing 
some  sales  are  recorded  on  excessively  hot  days,  but  the 
general  tone  of  the  market  is  sluggish. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,   Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


"House  Wiringr  Outlook  Better," 
Says  Boston  Jobber 

An  encourajring  improvement  in  the 
sale  of  wiring  supplies  is  noted  by 
Joseph  E.  Greene,  of  Joseph  E.  Greene, 
Inc.,  electrical  supply  jobber,  of  Bos- 
ton, who  informed  a  representative  of 
the  Electrical  World  this  week  that 
house-wiring  activities  in  eastern  New 
England  have  for  some  months  reflected 
a  demand  for  electric  service  that  is 
absorbing  a  goodly  amount  of  mate- 
rial. This  jotjber  notes  a  healthy  de- 
mand for  fixtures  and  portable  lamps  in 
connection  with  wiring  improvements  in 
the  Northeastern  territory.  Industrial 
buying  from  New  England  jobbers  is  at 
present  dull,  he  said,  but  considering- 
general  business  conditions  the  move- 
ment of  wiring  supplies  for  residentwsl 
service  has  been  reasonably  vigorous, 
especially  since  spring. 


H.  S.  Whiting  Doubling  Last 
Year's  Fixture  Business 

H.  S.  Whiting,  president  of  the  H.  S. 
Whiting  Company,  Inc.,  New  York  City, 
manufacturer  of  the  "Economy"  and 
other  commercial  lighting  units,  states 
that  business  for  the  first  six  months 
of  this  year  has  surpassed  the  total 
recorded  for  the  entire  year  1920.  Tin 
company  has  just  recently  moved  its 
offices  from  104  East  Forty-first  Street 
to  Room  4839  Grand  Central  Terminal, 
and  in  line  with  the  current  volume  of 
business  has  also  increased  its  sales 
force.  May  was  the  biggest  month  re- 
corded this  year,  it  is  stated,  but  June 
shows  only  a  slight  falling  off.  The 
company  has  only  been  in  the  lighting 
fixture  business  about  a  year  and  a 
half,  having  taken  over  the  lighting 
fixture  department  of  J.  Livingston  & 
Company,  electrical  contractors,  New 
York  City. 


Luminous  Unit  Co.  Matures  Plans 
at  Summer  Conference 

The  Luminous  Unit  Company,  St. 
Louis,  Mo.,  held  a  sales  conference  at 
the  home  office  June  27,  28  and  29,  at 
which  sales  policies  proper  under  pres- 
ent business  conditions  were  discussed. 
According  to  Ray  V.  Owen,  sales  man- 
ager of  the  company,  there  was  a  re- 
arrangement of  discounts  to  jobbers  and 
dealers  and  plans  were  matured  to 
make  it  possible  for  jobbers  to  carry 
smaller  stocks.  Reports  of  representa- 
tives from  various  parts  of  the  coun- 
try indicated  a  great  deal  of  business 
in  prospect,  much  of  it  depending  on 
the  resumption  of  building.  It  was  also 
disclosed  that  the  greater  part  of  pres- 


ent business  is  in  special  lighting  units 
and  that  the  demand  for  standard  units 
is  not  holding  up  in  proportion.  Mr. 
Owen  said  the  plant  was  working  at 
about  40  per  cent  of  normal  and  that 
he  expected  production  to  increase  grad- 
ually during  the  fall. 


with  automatic  push-button  control  of 
deflectors  for  various  floors,  an  over- 
head conveyor  system  for  stacking  con- 
duit, and  hoisting  equipment  and  three 
monorail  cranes  which  are  capable  of 
handling  6-ton  loads  each.  Loading  and 
receiving  platforms  can  handle  fourteen 
and  twelve  trucks  respectively  at  the 
same  time.  Included  in  the  power  load 
of  the  building  there  are  117  motors  in 
the  shops  averaging  1  hp.  in  capacity 
and   ten  averaging  23  hp.  in  capacity. 


Western  Electric  Opens  Largest 
Electrical  Warehouse 

The  new  building  of  the  Western 
Electric  Company  at  395  Hudson  Street, 
New  York  City,  which  was  officially 
opened  on  July  15,  is  not  only  said  to 
be  the  largest  concrete  edifice  on  Man- 
hattan Island  but  is  also  the  largest 
combination  warehouse,  shop  and  office 


Increase  in  Territory  and  Product 
for  E.  G.  Bartling 

E.  G.  Bartling,  manufacturers'  agent, 
703  Ford  Building,  Detroit,  announces 
that  Indiana  has  been  added  to  his 
territory  on  all  the  lines  he  represents. 
In  addition  to  the  lines  noted  in  the  item 
giving  his  organization  appearing  in 
these  columns  on  May  21,  he  is  handling 
the  product  of  the  Magic  Electric 
Company,  New  York  City,  and  the 
Eagle  Electric  Manufacturing  Company, 
Brookljm,   N.  Y. 


CITY  BLOCK  COVERED  BY  JOBBING  HOME 

building  occupied  by  any  electrical  sup- 
ply jobber  in  the  country. 

The  building  occupies  the  entire  block 
at  Hudson  and  West  Houston  Streets, 
an  area  of  338  ft.  x  200  ft.,  with  a  total 
floor  space  of  595,000  sq.ft.  Several  de- 
partments of  the  Western  Electric  have 
already  moved  into  their  new  quarters, 
but  the  New  York  shops  and  the  sup- 
ply divisions  of  the  Eastern  district 
territory,  which  includes  New  York 
State,  New  Jersey,  Pennsylvania  and 
New  England,  and  of  the  International 
Western  Electric  Company,  will  not 
take  up  their  quarters  there  until  every- 
thing is  completed. 

Although  most  of  the  building  is 
eleven  stories  in  height,  there  is  a  nar- 
row five-story  wing  on  Greenwich 
Street.  Under  this  one  roof  will  be 
housed  the  many  departments  which  for 
several  years  have  been  scattered 
throughout  the  city.  A  special  demon- 
stration room  is  provided  for  showing 
latest  developments  in  electrical  house- 
hold devices,  farm-lighting  equipment, 
etc.  A  conference  room  and  restaurant 
are  also  provided.  Special  attention 
has  been  given  to  a  conveyor  system 


Hoover  Sweeper  Awarded  Medal 
at  English  Health  Exhibit 

The  Hoover  Suction  Sweeper  Com- 
pany, North  Canton,  Ohio,  announces 
i-eceipt  of  a  medal  emblematic  of  high- 
est honors  at  the  Royal  Sanitary  Insti- 
tute's Health  Exhibition  in  Birming- 
ham, England.  The  award,  it  is  said, 
was  made  in  competition  with  every 
known  make  of  electric  sweeper  or 
vacuum  cleaner. 

The  Royal  Sanitary  Institute,  founded 
in  1875,  has  for  its  purpose  the  educa- 
tion of  the  public  to  the  practicability, 
hygienic  and  economic  value  of  house- 
hold utensils  and  equipment,  and  the 
Earl  of  Plymouth  is  the  president.  It 
is  gratifying  to  note  that  an  Ameri- 
can manufacturer  received  this  award. 

In  passing  it  might  be  remarked  that 
no  award  was  made  in  the  line  of  wash- 
ing machines. 


The  Permutit's  Water  Softening 
Patent  Upheld 

In  a  suit  in  equity  by  Pennutit  Com- 
pany, 440  Fourth  Avenue,  New  York 
City,  against  the  Harvey  Laundry  Com- 
pany, a  user  of  the  apparatus  in  ques- 
tion, and  the  Refinite  Company,  inven- 
tor and  manufacturer  thereof,  to  en- 
join infringements  of  letters  patent  No. 
1,195,923,  Judye  Hazel  on  June  15,  in 
the  United  States  District  Court,  West- 
ern District  of  New  York,  handed  down 
a  decision  in  favor  of  the  Pennutit 
Company. 

The  patent  relates  to  an  apparatus 
for  softening  water  by  using  a  mineral 
substance  of  relatively  small  grains  of 
zeolites  or  hydrated  alumino-silicates 
and  their  exchangeable  bases.  Judge 
Hazel  in  the  last  paragraph  of  his  de- 
cision states:  "As  the  claims  in  suit 
are  found  to  be  valid  and  to  have  been 
infringed  by  defendants,  as  contended 
by  the  plaintiff',  an  injunction  and  ac- 
counting is  decreed  with  costs." 

The  Permutit  Company  advises  that 
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it  will  supply  complete  particulars  re-    --^'-/f,  J;,^^7c^tt;  ht* ^3^^^     New  Apparatus  and  Publications 

quarters  at  this  office. 


spectinp'  this  litigation   to   any  compa 
nies  that  wish  this  information 


Medart  Pulley  Co.  Launches 
New  House  Organ 

The  Dart  is  the  name  of  the  new 
house  organ  of  the  Medart  Patent  Pul- 
ley Company,  St.  Louis,  Vol.  1,  No.  1, 
of  which  appeared  under  date  of  June, 
1921.  No.  2  also  is  out  for  July.  The 
Dart  has  been  conceived  to  interest 
power  users  and  men  concerned  with 
industrial  affairs  in  the  company's  line- 
shafting  equipment.  The  publication 
states  that  in  18Y9  Medart  gave  to 
American  industry  the  first  steel  rim 
pulley  ever  built. 


COILED  WIRE  CARRIER. — The  Baker 
Harrv  G  MacLellan,  James  B.  Fitch  R  &  L  Company.  Clevr^land.  has  developed 
IT-  .A      cb;„„„,    ol1    r.f    ATio-nlo       '>■    dtvice    for    its    storage    battery    lifting 

and   Ernest   A.  Skinner,  all  ot  Angola,     t,,ucks  for  handling  and  transporting  wire 
Ind.,    have    organized    what    is    to    be     in  coils, 
known    as:    the    F:iectric    Safety   Equip- 
ment   Company.       The    company     will 
deal   in  all  manner  of  electrical  equip- 
ment. 

Foreign  Trade  Opportunities 


Stein  &  Ellbogen  Take  M.  J. 
Silberberg  Agency 

The  agency  for  time  and  motion  study 
watches  and  other  Instruments  of  pre- 
cision formerly  held  by  M.  J.  Silberberg, 
has  been  taken  over  by  the  Stein  & 
Ellbogen  Company,  31  North  State 
Street,  Chicago,  which  will  have  exclu- 
sive control  of  their  distribution.  A 
new  instrument  of  precision  has  re- 
cently come  to  the  front  said  to  com- 

•'  J,      (.1  i  J.      1«  Willi     iliitilUlcl.i;LUl  Ci  S     Ul      CiCl^ll**..     i.unltiV-co     tw. 

bine  the  advantages  of  the  stop  watcn     rolling  mills.     This   furnace   should   be   of 
and   the   timenstudy  watch.      It  -nil  be     an  approximatecapacity  of  5  to  7  tons  per 
known  as  the  "split-second  time-study 
watch." 


Following  are  listed  opportunities  to 
enter  foreign  markets.  Where  the  item 
is  numbered  further  information  can  be 
obtained  from  the  Bureau  ot  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning   the   number. 

A  mercantile  firm  in  Catania  (No.  35,105) 
desires  to  purchase  spark  plugs,  magnetos, 
storage  batteries,  etc. 

An  agency  is  desired  by  a  merchant  in 
Ireland  (No.  35.128)  for  the  sale  of  an  ice- 
less  ice-cream  freezer. 

An  advertising  sign  company  in  England 
(No.  35.146)  desires  to  purchase  electric 
motors  of  fractional  horsepower  (1/20  to 
1/50  hp.),  universal,  voltage  100  to  250; 
complete  with  suitable  reduction  gears,  etc. 

A  merchant  in  Scotland  (No.  35,147)  de- 
sires to  secure  an  agenoy  and  to  purchase 
electrical  appliances,  electrical  household 
fittings,  flashlights   and  batteries,   etc. 

A  manufacturing  firm  in  Chile  (No.  35,- 
142)  desires  to  be  placed  in  communication 
with  manufacturers  of  electric  furnaces  for 


day   of   twenty-four  hours. 


a  five-day  repair  service. 


T^         ^^:  ,,„^„i^„^o     ^f     its  JAMAICA  RAILWAY  TO  BE  ELECTRI- 

For     the    convenience     ot     its      pjed.— A     bill    authorizing     the    Jamaican 

customers  the  company  has  established      Government   to   take   over   the  traction   and 

light  system  of  the  city  of  Kmgston,  Ja- 
maica, and  to  equip  127  miles  of  the  Na- 
tional Railway  for  electrical  operation  is 
now  being  prepared  by  the  Attorney-Gen- 
eral for  submission  to  the  colonial  office. 
The  government  proposes  to  borrow  be- 
tween $6,000,000  and  $7,000,000  to  carry 
out  the   project. 


MUNICIPAL    ELECTRIC    PL.4.NT    FOR 


June  a  Good  Month  for  Electric 
Furnace  Company 

The   Electric   Furnace   Company,   Al-         _^^  ,„  ,,  -,^    ^^^^....w 
liance,    Ohio,   reports   more   orders    for     barbertonT    south  "africX  —  Bids 
its  Baily  electric  furnaces  in  June  than     '^^-,X.'l,^tT^lZ:^:^.  's'o"u"t'S"'l}rPc°a,"To'; 
in    any    single    month    in    the    last    two     machinery  and   equipment   for   a   municipal 

electric  light  plant  and  distribution  system. 
Specifications  call  for  two  electric  generat- 
ing units  driven  by  gas  or  steam  engines. 

PROPOSED  ELECTRICAL  WORK  IN 
SOUTH  M.VNCHURIA,  CHINA. — .Accord- 
ing to  the  Electrical  Times,  the  South  Man- 
churia Railway  Company  contemplates  an 
expenditure  of  2.485,961  yen  on  electrical 
ork    during    1921-1922.       The    project    ' 


ELECTRIC  ICE  CREAM  FREEZER. — A 
device  for  connecting  a  motor  to  an  ice 
cream  freezer  is  being  marketed  by  Taylor 
Brothers  Churn  Company,  St.  Louis,  with 
motor  and  freezer  if  desired. 

OVERHEAD  TROLLEY  SYSTEMS. — The 
Whiting  I 'orporation,  Harvey,  111.,  has  de- 
veloped its  "short-turn  overhead  trolley 
system"  tor  material  handling  employing 
short-radius  curves,  switches,  cut-outs,   etc. 

SUCTION  CLE.\NER.  —  The  Pittsburgh 
Gage  &  Supply  Company,  P.  O.  Box  1236, 
Pittsburgh,  Pa.,  has  added  a  new  "Gaina- 
day"  suction  cleaner  to  its  list  of  house- 
hold appliances. 

LIGHTING  PLANT. — The  Radiant  Manu- 
facturing Company.  Sandusky.  Ohio,  manu- 
facturer of  light  and  power  plants,  has  re- 
cently developed  a  li-kw.  water-cooled. 
32^volt  generating  unit,  consisting  of  a 
gasoline  engine.  3J  hp.,  directly  connected 
to  a  General  Electric  generator  through 
flexible  coupling. 

ELECTRIC  DRILL. — An  electric  drill, 
known  as  the  "One-Hand-Y  Drill'  has  re- 
cently been  placed  on  the  market  by  the 
Knight  Engineering  &  Sales  Company,  Los 
Angeles. 

DIRECT-CURRENT  MOTORS.  —  The 
General  Electric  Company.  Sche-nectady.  N. 
Y.,  is  distributing  bulletin  No.  48,121.1A, 
entitled  "Direct-Current  Alill-Type  Motors, 
Type  MD  and  MDS,"  superseding  bulletin 
No.   48,121.1. 

GENER.\TORS.  —  The  Allis-Chalmers 
Manufacturing  Company,  Milwaukee,  is  dis- 
tributing bulletin  No.  1115.  superseding 
bulletin  No.  1098.  entitled  "Alternating- 
Current  Generators."  describing  its  engine- 
type  generator  units. 

ELECTRIC  SPECIALTIES.— The  G  &  W 
Electric  Specialty  Company.  7440-52  South 
Chicago  .\venue.  Chicago,  manufacturer  of 
electrical  specialties,  has  issued  catalog  11, 
containing  bulletin  No.  211,  covering  its 
pot  heads  and  accessories  and  bulletin  212. 
describing  its  underijround  boxes. 


New  Incorporations 


years.  These  orders  include  standard 
brass  melting  units,  car  furnaces  for 
steel  plant  purposes,  and  a  special  elec- 
tric enameling  equipment.  Most  of  the 
sales  were  made  to  concerns  not  par- 
ticularly busy  at  the  present  time,  but     ^^   ^    ^    _ 

who   nurchased    this    equipment   with    a      eludes  "the"°estabiishment     of    an   "electric     Evans,    president ;    Imo    Evans,    vice-presi- 
n  u   1-   e    *v,  ,*.    ;,„    fi;„    +;,,,„   t\.^   fnv       experimental  station  at  Darien    the  erection      dent,     and    T.     H.     Evans,     secretary    and 


THE  INTERNATIONAL  CORPORA- 
TION, Quinton,  N.  J.,  has  been  incorporated 
with  a  capital  of  $35,000  to  develop  elec- 
tricity. The  incroporators  are  G.  Milton 
Harris,  Quinton ;  Samuel  W.  Needy  and 
Cornelius   J.   Benfer,    Newark. 

THE  EVANS  LIGHT  &  ICE  COMPANY. 
Brooksvilie,  Fla ,  ha«  been  incorporated 
with  a  capital  of  $25,000  to  construct  and 
operate  electric  light  and  power  systems. 
The    officers    of    the    company    are  • 


firm   belief   that   by   the   time  the  fur 
naces  were  installed  and  ready  for  oper- 
ation   business    would    be    such    as    to 
justify  the  present  expenditure. 

Indications  point  to  an  equally  good 
month  in  July.  The  foundries  are  ex- 
hibiting a  desire  to  modernize  their 
equipment  so  as  to  lower  their  cost  of 

production   and   meet  competition  when      required  by'  the   State  power  house 
,       .  .  1.    11      i.  V     „™„      rcpresLiilation    is  necessary. 

business     again     shall     have     become 

normal. 


experm 

ot  a  second  power  station  at  Darien,  a  third 
at  Antung,  and  also  extensions  to  the 
Darien  electric  tramway  systems.  There 
is  also  much  other  engineering  work  to  be 
done. 

ELECTRIC  L.\MPS  FOR  MONTE- 
VIDEO. URUGU.A.Y. — Local  au'horities  in 
Montevideo,  Uruguay,  it  is  reported,  are 
advertising  for  tenders  to  be  submitted  by 
Sept.  3  for  furnishing  B9.250  metallic  fila- 
ment lamps,  from  10  to  300  cp.,  225  volts, 
~  .  "  Local 

eproy 

T,.4MPS  FOR  ELECTRIC  CAR  LIGHT- 
ING IN  AUSTR.VLIA. — The  Victorian  Gov- 
ernment Railways  Commissioners.  Mel- 
bourne, Australia,  are  asking  for  tenders 
for  furnishinK  24,000  metal  filament  lamps 
(46  watts,  116  volts)  for  electric  car  light- 
ing, 4,000  carbon  filament  lamps  (32  watts, 
140  volts),  and  a  5-hp.  electric  motor,  con- 
troller, etc.  Tenders  for  lamps  to  be  sub- 
mitted bv  Julv  27  and  for  motor,  etc., 
Aug.   3. 

SIGNALING  APPARATUS  FOR  AUS- 
TUALI.\N  RAIIvWAYS.  — Tenders  will  be 
received  by  the  Victorian  Government  Rail- 
ways Commissioners.  Melbourne.  Australia, 
until  Aug.  10  for  250  impedance  bonds  for 
power  signaling  (Contract  34,130)  and  56 
miles  of  insulated  copper  wire  (Contract 
34.131).  Tenders  will  also  be  received 
until  All'.-  17  for  renewals  for  3.000  sets  of 
caustic  soda  primary  cells  (Contract  34.- 
145).  Spccific.ntions  may  be  seen  at  the 
...  ,  .         ,      ,  ,  ..■  Department     ot    Overseas    Trade.     35     Old 

r.oists,    machine    tools    and    excavating     Queen   Street.   London,    S.   W.    1.   England. 


The  Automatic  Reclosing  Circuit 
Breaker  Company,  Columbus,  Ohio,  an- 
nounces the  opening  of  an  office  at  110 
Hale  Street,  Charleston,  W.  Va.,  with 
Donald  J.  Baker  as  manager. 

The  Pawlin,'^  &  Harnischfeger  Com- 
pany, Milwaukee,  has  removed  its  San 
Francisco  office  from  the  Monadnock 
Building  to  32  Beale  Street.  At  the 
new  location  the  company  maintains  a 
complete  service  station,  warehouse  and 
display   rooms   for   electric   cranes   and 


treasurer. 

THE  MIDLAND  ELECTRIC  COMPANY. 
Webster,  S.  D..  has  been  incorporated  with 
a  capital  of  $2.T.000  bv  C.  J.  Strike,  E.  A. 
Sewall   and  W.   W.   Strike. 

THE  IIOOSTER  ELECTRIC  LIGHT. 
HE.4T  &  POWER  COMPANY,  Brewersville. 
Ind.,  has  been  incorporated  with  a  capital 
of  $20,000  by  G  M.  Robison,  C.  B.  Stearns 
and  E.  A.   (graves. 

THE  CROSS  PLAINS  (TEX.)  POWER 
&  LIGHT  COMPANY  has  been  incorporate  1 
with  a  capital  of  $25,000  by  S.  F.  Bond. 
Taylor  Bond  and  T.  C.  Cross. 

THE  NEON  LAMP  WORKS.  New  York, 
N.  Y.,  has  been  incorporated  with  a  capi- 
tal of  $9,000  to  manufacture  and  deal  In 
arc  lamps.  The  incorporators  and  D.  Q. 
Albert,   C.   II.   Carter  and   C.   G    Katz. 

THE  G.-\RDNER  STOR.\GE  BATTERY 
COMP.VNY.  New  Bedford.  Mass.,  has  been 
incorporated  with  a  capital  stock  of  $100.- 
000  to  manufacture  storage  batteries.  The 
directors  ot  the  company  are  F.  W.  Gard- 
ner, president,  Harold  G.ardner  and  Walter 
Gardner,  317  Rivet  Street. 

THE  C.\MBIA  POWER  COMPANY,  San- 
born. N,  Y..  has  been  incorporated  with  a 
capital  of  $100,000  to  generate  electricity 
for  light,  heat  and  power.  G.  G  Mattern. 
Kenmore,   is  interested   in  the  company. 

THE  B.\NGERT  ELECTRIC  COMPANY. 
Jamaica.  N.  Y  .  hns  been  incorporated  with 
a  capital  of  $40,000  by  W.  A.  and  A.  M. 
Bansert   and   T.   Brieling. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  June  28,  1921) 

1,382.620.  Wire  Ciamp  ;  William  J.  Car- 
ley.  Culpeper,  Va.  App.  filed  Jan.  31, 
1920.     Trolley. 

1,382.622.  Program  Battery  -  Charging 
Device  ;  James  W.  Brvce,  Binghamton, 
N.  T.  App.  filed  filed  Oct.  29,  1918.  For 
time  clocks. 
1,382,631.  Repeater  Circuits;  Charles  S. 
Demarest,  Brooklyn,  N.  Y.  App.  filed 
May  17,  1919.  One  repeater  employed  for 
several  circuits. 
1,382,664.  Trolley  Wheel;  Otto  Moore, 
Frankfort.  Ind.  App.  filed  March  26, 
1910.  Automatic  sliding  and  rotating 
trolley. 

1,382,738.  Amplifting  Apparatus:  Marius 
C.  A.  Latour,  Paris,  France.  App.  filed 
June  8.  1918.  Elimination  of  objection- 
able noises. 

1,382.745.  Electrical  Rectifier  axd  Pole 
Changer  ;  Fred  Schoenwolf,  Chicago,  111. 
App.  filed  Feb.  16.  1917.  Automatically 
rectifies  alternating  current. 

1,382.766.  Party-Line  Lockout  for  Tele- 
phone Systems  :  John  W.  Dorsey.  Winni- 
peg. Manitoba.  Canada.  App.  filed  June 
20,   1917.     Lockout  and  signaling  device. 

1,382,781.  Attachment  for  Electric 
Irons  ;  Adam  Hausam.  Richmond  Heights, 
Mo.  App.  filed  Aug.  11,  1920.  Auto- 
matically opening  plug. 

1,382.786.  Rot.\ry  Spark  Gap;  August  J. 
Kloneck,  Xew  York.  N.  Y.  App.  filed 
June  3,  1916.  High-tension  current  modi- 
fled  In  frequency. 

1,382.795.  Lightning  Arrester;  Ralph 
McNeill.  Newark.  N.  J.  App.  filed  May  4, 
1920,     Vacuum-tube. 

1,382,808.  Process  op  Precipitating  Alum- 
inum Compound  ;  Mathias  O.  Sem, 
Christiania,  Norway.  App.  filed  April  23, 
1918.     Electrolysis. 

1,382.817.  Means  for  Automatically  Re- 
cording Calls  in  Telephone  Systems  ; 
William  J.  Blair,  Melbourne.  Victoria, 
Australia.     App.   filed   April   28,  1917. 

1,382,873.  Stationary  Induction  Appara- 
tus :  Edward  A.  Wagner,  Fort  Wayne, 
Ind.  App.  filed  Sept.  23,  1919.  Trans- 
former clamps. 

1,382.877.  Means  for  Frequency  Trans- 
formers :  Ernst  F.  W.  Alexanderson, 
Schenectady,  N.  Y.  App.  filed  Oct  6, 
1916.     Frequency   changer. 

1,382. 87J!.  Cooling  Dynamo-Electric  Ma- 
chines: Ernst  F.  W.  Alexanderson, 
Schenectady,  N.  Y.  App.  filed  Xov.  26, 
1918.      High-frequency    alternator. 

1,382.891.  Telephone  System  :  Brvant  D. 
Campbell,  Oakland,  Cal.  App.  filed  Feb. 
6,  1917.  Automatic  means  for  counting 
coins. 

1.382.899.  Terminal  for  Electrolytic 
Condensers  :  Charles  Le  G.  Fortescue, 
Pitt-sburgh,  Pa.  App.  filed  Jan.  16,  1919. 
Will  not  corrode. 

1..1R2.90".  Cooling  Means  for  Electric 
Metal-Working  Transformers:  James 
H.  Graven.  Elklns  Park.  Pa.  App.  filed 
Oct.   4,   1919.      Welding  transfornur. 

1.382.912.  Insulator;  Hnrrv  H.  Hipwell, 
Pittsburgh.  Pa.  App.  filed  "July  22,  1919. 
For  a  flashlamp. 

1.3S2,nH.  Amplifying  System;  Charle-i  A. 
Hoxlv.  Prhf-nectadv.  N.  Y.  App.  filed 
May  10,  1920.     Electron  discharge  relays. 

1.382.96!;.  Hioir-TENSioM  Rectifying  Ap- 
paratus: Nichnla.i  V.  IVdoloff.  Brooklyn, 
N.  Y.  App.  fllod  March  22.  1918.  Con- 
stant direct   current   obtained. 

1.3S2.9G8.  PROTECTn-K  Device;  Henry  G. 
French.  Schcnertadv,  N.  Y.  App.  filed 
Oct.   24,  1919.      Relay. 

1.382.937.  Armature  Winding;  Jan  A. 
Kuyser,  7':dgewood.  P.i.  App.  filed  April 
16,  1913.  Means  for  Interconnecting 
coll-s. 

1..182,9'i8.  Motor-Controi,  System  :  Edwin 
S.  Lammers,  Jr.,  Wllkln.aburg,  Pa.  App. 
filed  Nov.   3,  1917.      Rolling  mlll.s. 


1.383,011.  Switch  and  Contact  Mechanism 
for  Electric-Current-Regulating  Plugs 
and  Sockets  :  Antonio  Papini.  Philadel- 
phia, Pa.     App.  filed  July  8.  1920. 

1.383.033.  Electric  Water  Heater;  Louis 
E.  Seimbille,  Pal-is,  France.  App.  filed 
Sept.  24,  1918.  Heater  combined  with 
faucet. 

1.383.034.  Electric  Water  Heater;  Louis 
E.  Seimbille.  Paris,  France.  App.  filed 
Sept.  24.  1918.  Considerable  surface  but 
small  volume. 

1.383.037.  Electric  Contact  Device;  Wil- 
liam E.  Studstill.  Murphy.  N.  C.  .A.EP. 
filed  July  13,  1920.  Automatic  train  stops. 

1.383.038.  Telephont:  Call-Wire  Circuits; 
John  F.  Toomey,  New  York,  N.  Y.  App, 
filed  June  10,  1919. 

1,383.081.  Method  of  Control  for  Elec- 
tric Motors  :  Harry  E.  Dey,  Jersey  Citv, 
N.  Y.  App.  filed  Oct.  29,  1918.  For 
electrically  driven  vehicles. 

1,383,098.  Consecutive  Operation  op  Two 
OR  more  Mechanisms  :  James  F.  Gill  and 
John  N.  Chaviara,  Liverpool.  England. 
App.   filed  Feb.   26,   1919.     Telegraphic. 

1.383.108.  Electric  Ste.iu  Cooker;  Wil- 
liam S.  Hadawav,  Jr..  New  Rochelle, 
N.  Y.     .\pp.  filed  July  26,  1917. 

1.383.109.  Rang:  William  S.  Hadway,  Jr., 
New  Rochelle,  N.  Y.  App.  filed  Aug.  1, 
1917.  Steam  in  conjunction  with  electric 
energj*. 

1,383.158.  Trolley;  Adam  Shultz,  Worces- 
ter. Mass.  App.  filed  March  18.  1921. 
For  preventing  trolley  from  leaving  wire. 

1,383.186.  Winding  Apparatus;  Carl  A. 
Brink.  Providence.  R.  I.  App.  filed  July 
13,  1918.     For  winding  coils. 

1,383,197,  Bed  Warmer  ;  John  R.  Fletcher, 
Dayton,  Ohio.  App.  filed  Jan.  16,  1920. 
Guard  for  incandescent  lamp. 

1,383.211.  Heat  Producing  ant)  Distribut- 
ing Element;  Charles  E.  Johnson  and 
Andrew  J.  Jorgenson.  Vancouver,  B.  C. 
App.  filed  April  28,  1920.  Heats  circu- 
lated air, 

1,383.233.  Means  for  Detecting  or  Meas- 
uring Moisture:  Charles  .\.  Parsons  and 
Alexander  H.  Law.  Newcastle-Upon-Tyne, 
England.     .\pp.  filed  July  10,  1918. 

1,383.236.  Third-Rail  Bracket-Clamp 
Caj'  :  Hugh  Rice.  Yonkers.  N.  Y.  App. 
filed  No.  in.  1920.  For  supporting  and 
insulating  third-rail. 

(Issued  July   5,  1921) 
1,383.275.      Amplifier:    Samuel    E.    Adair, 

New  York,  N.  Y.     .A.pp.  filed  Aug.  14.  1919. 

Tri-electric  device. 
1,383,303.       Coupling;     James     T.     Honen, 

Clf'veland.    Ohio.      App.    filed    March    20, 

1919.     For  connecting  circuits. 
1,3?!3.361.       Energy-Translattno    Device; 

William  M.  White,  Milwaukee,  Wis.    App. 

filed   Sept.  5.  1918.     Ventilated  brake  for 

rotating  parts. 
1,383.472.        Automatic      Telb:phone     Pay 

Station  :  George  A.  Long,  Hartford,  Conn, 

App.  filed  May  25,  1920. 
1.383.487.     Outlet  Box;  James  J.  Rutledge, 

Pittsburgh,  Pa.     App.  filed  April  10,  1919. 

Has  knockouts. 
1.383.194.      Regulator;    Edgar   M.    Soreng, 

Milwaukee,  Wis.     App.  filed  Aug.  25,  1916. 

Automatic  battery  charger. 
1,383.534.   Automatic  Time-Indicating  and 

Signaling      Instrument:      Charles      M, 

Crook,  Chicago,  III.     Automatic  control. 
1,383.564.     Heating  Apparatus:  Emil  Phil- 

lipson.  New  York.  N.   Y.     App.  filed   May 

28,   1920.     Combined   fan   and   heater. 
1,383.584.       Telephone     System;     Rav     S. 

Wilbur.  Lyndhurst,  N.  J.     App    fll.  .1  Dec. 

27,  1918.      Arrangement  for  signaling. 
1,383.588.    Semi-Automatic  Telephone  Ex- 

cha.ngb      System  :      Josi  ph      L.      Wright, 

Cleveland,  Ohio.     App.  filed  Oct.  29,  1915. 
1,383.670.     Heating  Apparatits  for  ITse  in 

Oil  Wells  :  James  C.   Stpphens,  Norfolk, 

Va.     App.  filed  July  20,  1920. 
1,383,677.     Telephone  Exchange  System  ; 

George   Thnmpson.    Mount   Vernon,   N.   Y. 

App.  filed  Aug.  7.  1919.     Circuit  arrange- 
ment for  line  switches. 
1,383.700.       yVccnusTic    Device;    Henry    C 

Egrrton,    Rldgewond,    N.    J.       App.     filed 

Aug.  14,  1918.     Telephone  transmitter. 
1,383,718.     Electrical  Connection;  Albert 

C.     Grunwald,     Chicago,     III.       App.    filed 

Aug.  8,  1919.     For  outlet  box. 
1,3*>3.7I3.     Telephone  Exchange  System; 

Loiii.<i  A.  Mortimer,  Ni  \v  York,  N.  Y.    App. 

filed  Aug.  24,  1918.     Toll-line  connections. 
1,383.777.     IlEATiNO  ArPARATt'8  for  I'sE  in 

Oil  Wells  :  Jnmfs  C.  Stephens,  Norfolk, 

Va.      App.    filed   July    26,    1920.      Kit ctrlc. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

CLIFTON.  ME.— Investigations  have  been 
made  by  the  Bangor  Electric  Companv, 
Bangor,  in  Clifton  with  a  view  of  installing 
an  electric  lighting  system  here. 

SPRINGFIELD,  MASS.— A  petition  has 
been  presented  to  the  City  Council  by  mer- 
chants on  Bank  Street  for  the  installation 
of  additional  electric  lamps  on  that  thor- 
oughfare. 

NEW  BRITAIN,  CONN.— The  Connecti- 
cut Light  &  Power  Company  has  netitioned 
the  City  Council  for  approval  of  the  method 
of  constructing  a  13,000-volt  transmission 
line  between  Black  Rock  and  Church  Street 
substations. 


Middle  Atlantic  States 

ALBANY.  N.  Y.— The  Hires-Turner  Glass 
Company.  Thirtieth  and  Walnut  .Streets, 
Philadelphia,  Pa.,  plans  to  build  a  one-story 
power  house  to  be  used  in  connection  with 
its  new  plant  on  Tivoli  Street,  Albany. 
Estimated  to  cost  about  5100,000, 

ATTICA..  N.  Y.— The  Genesee  Light  & 
Power  Company.  Batavia,  has  applied  to 
the  Public  Service  Commission  for  permis- 
sion to  construct  an  addition  to  its  electric 
plant  at  Attica  for  extensions  in  local 
service. 

BINGHAMTON.  N.  Y.— Negotiations  are 
under  way  for  the  extension  of  the  Bing- 
hamton Light,  Heat  &  Power  Company's 
transmission  system  a  distance  of  27  miles 
north  of  Binghamton,  covering  the  towns 
of  Maine.  East  Union.  Glen  .4^ubri-v,  Whit- 
ney Point,  Lisle.  Killawog  and  Marathon. 
The  plans  provide  for  the  construction  of 
a  new  substation  in  the  towns  where  energy 
will  be  distributed  to  the  local  power  coni- 
pany  in  each  village.  The  cost  is  estimated 
at  about  $70,000.  R.  L.  Peterson  is  general 
manager. 

DANSVILLE.  N.  Y.— Work  is  under  way 
on  the  development  of  a  hydro-electric  plant 
on  Bradner  Creek  about  2  miles  from  Dans- 
ville  to  supply  power  for  the  village  cream- 
ery. The  plans  provide  for  three  dams,  the 
first,  which  is  under  con.struction,  will  be 
28  ft.  high,  the  second,  38  ft.  high.  Plans 
for  the  third  dam  are  not  completed.  The 
three  dams,  it  is  estimated,  will  develop 
about  1,000  hp. 

HERKIMER,  N.  Y.— The  Herkimer  Mu- 
nicipal Commission  has  been  authorized  by 
the  Public  Service  Commission  to  build  an 
addition  to  its  municipal  electric  lighting 
system. 

lONA  ISLAND,  N.  Y.— Bids  will  be  re- 
ceived by  tlie  Bureau  of  Yards  and  Docks, 
Navy  Department.  Washington,  D.  C,  until 
July  27.  speciflration  4215,  for  improve- 
ments to  the  pow^-r  plant  at  lona  Island. 
A  deposit  of  $10  is  required  for  plans.  For 
information  address  the  chief  of  bureau. 

JAM.\ICA,  N.  Y.— The  Ashland  Contract- 
ing Company,  1S6  Remsen  Street,  Brook- 
lyn, recently  organized,  cont^'mplates  the 
construction  of  an  indu.^frinl  pi-ojeet  on 
Fulton  Street,  Jamaica.  The  plans  provide 
for  a  centr.al  pt.>wi.r  house,  teiitral  niaiki-l 
building,  ice  and  refrigerating  plant  and 
other  mechanical  buildings.  Th©  total  cost 
is  estimated  at  about  $1,500,000.  Michael 
H.  Wolpert  is  president. 

NE^^•  YORK,  N.  Y.— The  New  York  Edi- 
son Company,  it  is  reported,  will  soon  re- 
ceive bids  for  the  construction  of  a  two- 
storv  substation,  40  ft.  X  100  ft.,  at  2JI 
East  Fifty-second  Street,  to  cost  about 
$175,000. 

«AG  HARBOR,  N.  Y.— The  Village  Trus- 
tecg  have  appointed  a  committee  to  Investl- 
gat"  the  feasibility  of  establishing  a  munic- 
ipal eiuctric  and  gas  plant  in  Sag  Harbor. 

SPRINGVILLE.  N.  Y.  —  Bond.0  to  the 
amount  of  $90,000  have  been  voted  for  the 
construction  of  a  dam  to  supply  power  for 
the  municipal  electric  light  plant. 
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UTICA,  N.  T. — Steps  have  been  taken 
by  merchants  on  Columbia  Street  in  the 
downtown  business  section  for  the  installa- 
tion of  ornamental  lamps  on  that  thorough- 
fare from  Genesee  Street  to  State  Street. 

DUSHORE.  FA. — Application  has  been 
made  bv  the  Sullivan  Electric  Company  to 
the  Public  Service  Commission  for  charter.-? 
for  new  electric  companies  to  operate  as 
subsidiary  organizations  at  Laceyville, 
Forkston  Township,  Meshoppen  Borough, 
Meheopany  Township.  Washington  Town- 
ship, Windham  Township.  Powell.  Monroe- 
ton  and  vicinity.  The  application,  it  is 
understood,  is  preliminary  to  extensive  de- 
velopment in  these  sections. 

LEETSDALE,  PA. — Tate-Jones  &  Com- 
pany. Inc.,  manufacturers  of  industrial 
furnaces,  oil  heaters,  etc.,  plan  to  install  a 
centrally-located  switchboard  and  carry  its 
industrial  load  through  one  meter  instead 
of  two.  James  H.  Knapp,  915  Empire 
Building,  Pittsburgh,  is  general  manager. 

PHILADELPHIA,  P.\. — .\  recommenda- 
tion submitted  by  James  F.  McLaughlin, 
chief  of  electrical  bureau,  appropriating  the 
sura  of  $3,900,000  for  the  installation  of  a 
new  fire  alarm  system  has  been  approved 
by  Director  Cortelyou  of  the  Department 
of  Public  Safety.  It  is  proposed  to  appor- 
tion the  appropriation  as  follows ;  New 
buildings  and  apparatus,  $1,500,000  ;  four 
substations,  $100,000  each:  equipment, 
$500,000  ;  cables  necessary  to  placfr  police 
and  fire  wires  underground,   $1,500,000. 

PHILADELPHIA.  P.4.. — Plans  have  been 
filed  bv  the  Pennsylvania  Sugar  Company, 
1037  North  Delaware  Avenue,  for  exten- 
sions and  improvements  in  the  power  house 
at  its  works  to  cost  about  $15,000. 

PHILADELPHI.A.,  P.\.— Bids  will  soon  be 
received  by  the  quartermaster,  Frankford 
Arsenal.  Philadelphia,  for  the  installation 
of  an  electric  lighting  system  in  the  experi- 
mental shop. 

PITTSBURGH,  PA.  —  Plans  have  been 
filed  by  the  Northside  Packing  Company 
for  the  con,struction  of  a  one-story  power 
house  on  Remain  Street,  Northside. 

TOW.\ND.\.  P.\. — Application  has  br.-n 
ijipr-"  bv  the  Towanda  Gas  &  El.i-ctric  Com- 
pany to  the  Public  Service  Commission  for 
permission  to  organize  two  subsidiary  com- 
'■anies  to  be  known  as  the  North  Towanda 
vriectric  Company  and  the  Wysox  Electric 
Company. 

WILKES-BARRE,  PA. — Steps  have  been 
taken  by  the  business  men  of  Wyoming 
Avenue  and  Market  Street  to  secure  a  new 
lighting  system  on  those  streets,  replacing 
the  arc  lamps  now  in  use  with  Incandescent 
lamps  mounted   on   standards. 

CUMBERL.\ND.  MD. — The  City  Council 
has  authorized  the  installation  of  a  new 
ornamental  lighting  system  on  Virginia 
Avenue. 

W.4SHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  the  Bureau  of  Supplies  and 
Account.^:,  Navy  Department.  Washington, 
D.  C,  for  furnishing  the  following :  Until 
July  22,  Brooklyn,  Schedule  8456 — 10.000  ft. 
electric  wire;  Washington.  Schedule  8462 — 
miscellaneous  quantity  of  wire,  cable  and 
lamp  cord.  Until  Aug.  5,  Mare  Island, 
Schedule  8  4  74 — miscellaneous  quantity  of 
lamp  torJ  and  cable. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  A.  L.  Flint,  general 
purchasing  officer,  Panama  Canal.  Wash- 
ington, D.  C,  until  August  1,  circular  1453, 
for  furnishing  wire  and  cable,  motors, 
pumps,  insulators,  voltmeters,  switches,  re- 
flectors and  receptacles. 

North  Central  States 

COLUMBUS,  OHIO.  —  Bids  will  be  re- 
ceived bv  the  Board  of  Education  of  the 
Citv  School  District  of  Columbus.  Ohio. 
Ohio  National  Bank  Building.  Columbus, 
until  July  25  for  electric  -wiring  for  the 
manual  training  motors  at  Avondale,  India- 
nola  and  Roosevelt  School  buildings  in  said 
district.  Plans  and  specifications  are  on 
file  in  the  office  of  Howard  Dwight  Smjth, 
school  architect,  50  East  Town  Street, 
Columbus. 

PIQU.\,  OHIO. — The  Orr  Felt  &  Blanket 
Company  plans  to  build  a  new  one-story 
power  house  for  general  mill  service.  Fretz- 
inger  &  Sussellman,  1155  Relbold  Building, 
Dayton,  are  architects. 

TOLEDO,  OHIO. — The  Council  has  au- 
thorized the  installation  of  72  new  lamps 
on  Adams  Street  and  91  lamps  in  other 
parts  of  the  city. 

MOUNT  STERLING,  KY.— The  Salt  Lick 
Lumber  Company  plans  to  rebuild  the 
power  house  at  Its  mills,  recentlv  destroyed 
by  fire. 


,„?-"""'■'"■  ••- —  ";;.::„.;r.:;i;,'o-  o  nnmher  lanooga,  Tenn..  has  acquired  the  local  mu- 
^y'^.ai^?.'"'"'"''  i,*  'l°""""?'fP^f=  %u.rMcVl  n'<:'Pal  power  plant  which  will  be  operated 
of  addit  ons  and  changes  i",,"^, «  ^^^^'^^  as  a  private  enterpri.s.-  to  furnish  local 
system,   including  increasing   the  load   f i  om  i- 

400  kva.  to  600  k\'a.  and  changing  the  sys- 
tem from  2.200  volts,  two  phase.  60  cycles, 
primary  and  440  volts,  three  phase,  three 
wire  secondary  to  4.000  volts,  three  phase, 
four  wire.  60  cycles  primary  and  460  volts, 
three  phase.  60  cycles,  three  wire  secondary. 
J.  E.  Frederick  is  general  manager. 


pri%'ate  enterpri-s 
service.  Extensive  improvements  including 
the  installation  of  new  equipment  will  be 
made. 

VERBENA.  ALA.— The   Alabama   Power 

Company,    Birmingham,    has    been    granted 

a   preliminary    permit   for   the   construction 

of  a  dam.  74  ft.  high  and  1.600  ft.  long,  at 

Duncan's    Riffle    on    the    Coosa    River   near 

KLOOMINGTON,  ILL. — The  city  ofHcials     Verbena.      The  plans   provide   for  an    initial 

are    considering    the    question    of    placing     development  of  60,000   hp.  and  an  ultimate 

underground  all  wires  in  the  city.  of  120,000  hp.     The  project  is  estimated  to 

cost  between   $7,000,000   and   S8. 000.000. 

DUQUOIN,    ILL.— The    Southern    Illinois          .  .r,T>T-,rrr  r  ^    r  .        ..  ,     .,        .     ». 

Light  &  Power  Company  has  been  author-  ABBEVILLE,  LA.— At  an  election  to  be 
ized  by  the  Illinois  Commerce  Commission  held  August  23  the  proposal  to  issue  $12d.- 
to  erect  and  operate  an  electric  transmission     """    '"    ' — ''"    '""    •>-" ,._...,..,-_    .-.    — 


from    Duquoin   to    Mount   Vernon    and 
Waltonville. 

OQUA'WKA.  ILL. — The  Henderson  County 
Public  Service  Company.  Kirkwood,  has 
applied  for  a  franchise  to  furnish  electricity 
in  Oquawka. 

PEKIN,  ILL. — ^The  Pekin  Light,  Heat  & 
Power  Company  has  applied  to  the  Illinois 
Public  Utilities  Commission  for  permission 
to  erect  a  transmission  line  from  the  Rock- 
ford  power  house  in  Pekin  to  South  Pekin. 

PEPIN,  WIS. — The  Wisconsin-Minnesota 
Light  &  Power  Company  is  considering 
extending  its  line  from  Nelson  to  Pepin.  An 
advance  loan  of  from  $15,000  to  $17,000 
would  be  required  from  the  citizens  of 
Pepin  to  cover  half  the  cost  of  construction. 

ST.  P.A.UL,  MINN. — Twenty  buildings  at 
Henry  Schroeder's  dairy  farm  on  Rice 
Street,  including  power  plant,  farmhouse, 
barns,  etc.,  were  recently  destroyed  by  fire 
causing  a  loss  of  about  $100,000. 

CORNING,  IOWA. — Bonds  to  the  amount 
of  $60,000  have  been  voted  for  the  con- 
struction of  a  municipal  power  plant  in 
Corning. 

DUBUQUE,  IOWA.  —  A  movement  has 
been  started  by  the  Traveling  Men's  Greater 
Dubuque  Ciuo  and  the  Kiwanis  Club  to 
secure  extensions  to  the  street  lighting  sys- 
tem in  Dubuque. 

WINTERSET,  IOWA.  —  Bonds  to  the 
amount  of  $100,000  have  been  voted  for  the 
construction  of  a  new  municipal  electric 
light  plant. 

R.\YVILLE.  MO. — The  City  Council  has 
granted  the  Excelsior  Springs  Light.  Heat 
&  Power  Company,  a  twenty-year  franchise 
for  the  construction  of  an  electric  trans- 
mission line  to  Rayville  for  light  and  power 
purposes.  A  special  election  has  been  called 
by  the  Council  to  vote  on  a  special  lighting 
tax  for  street  lamps. 

BRUCE,  S.  D. — Bonds  to  the  amount  of 
$12,000  have  been  voted  to  Install  an  elec- 
tric lighting  system.  A  24-hr.  service  will 
be  established. 


000  in  bonds  for  the  construction  of  an 
electric  light  and  water  plant  will  be  sub- 
mitted to  the  voters. 

BATON  ROUGE.  LA.— The  Baton  Rouge 
Electric  Company  plans  to  extends  its  trans- 
mission lines  to  Dixie.  The  cost  is  esti- 
mated at  about  $200,000.  T.  L.  Small  is 
manager. 

OKLAHOMA  CITY.  OKLA. — The  plant 
of  the  Curtis-Bentley  Woodworking  Com- 
pany, including  a  three-story  structure  and 
a  power  house,  was  recentlv  destroyed  by 
fire  causing  a  loss  of  about  $500,000  includ- 
ing machinery.  The  plant,  it  is  understood, 
will  be  rebuilt. 

EDGEWOOD,  TEX. — A  conference  was 
recently  held  by  H.  Jalonick  and  M.  P.  Ross 
of  Dallas,  representatives  of  the  Texas 
Power  &  Light  Company,  and  a  number  of 
business  men  of  Edgewood  to  discuss  the 
probability  of  extending  immediately  the 
company's  high-tension  line  from  Terrell  by 
way  of  Edgewood  to  Tyler.  The  cost  of  the 
line  is  estimated  at  about  $300,000. 

WHITNEY,  TEX —The  City  Council  has 
authorised  an  election  to  be  held  July  25  to 
submit  to  the  voters  the  proposal  to  issue 
$15,000  for  rebuilding  the  electric  light 
plant  recently  destroyed  by  fire.  The  tows 
Js  at  present  without  lighting  service. 


Southern  States 

ATHENS.  GA. — Arrangements  have  been 
made  by  the  Athens  Railway  &  Electric 
Company  to  issue  $179,000  in  bonds,  the 
proceeds  to  be  used  for  improvements,  etc. 

ATLANTA,    G.\. — Plans   have   been   com-  ,       _, 

pleted   whereby   the    Morgan    Falls    plant   of     ^"O  engineer. 


Pacific  and  Mountain  States 

BREMERTON.  WASH— The  Council  i» 
considering  the  installation  of  an  electric 
lighting  system  on  Fifth  Street 

SAN  DIEGO.  CAL.— The  San  Diego  Con- 
solidated Gas  &  Electric  Company  has  been 
authorized  by  the  Railroad  Commission  to 
make  considerable  improvements  and  exten* 
sions. 


Canada 

GALETTA,  ONT— The  Carleton  County 
Council  has  authorized  the  erection  of  a 
transmission  line  by  the  Galetta  Electric 
Power  &  Milling  Company  to  supply  energy 
to  a  number  of  farmers  and  for  the  Con- 
naught  rifle  range.  The  line  will  extend 
from  Galetta  to  Carp  and  from  there  to 
the  township  of  March  to  the  county  road 
known  as  Carp  No.  2.  then  along  the  March 
Road  to  the  rifle  ranges. 

HAMILTON.  ONT. — The  Dominion  Power 
&  Transmission  Company,  Terminal  Statiorr, 
plans  to  construct  a  double-track  electric 
street  railway.  3.000  ft.,  on  York  Street 
from  Queen  to  James  Street,  to  cost  about 
$100,000.     E.   P.  Coleman  is  superintendent 


the  Georgia  Railway  &  Power  Company 
will  be  changed  from  25  cycles  to  60  cycles. 
The  plans  provide  for  replacing  the  water 
wheels  with  larger  units,  rewinding  the 
present  25-cycle  alternators  and  substitut- 
ing new  rotarys  for  those  now  in  use, 
changes  in  transformers,  switchboards,  etc. 

JULIETTE,  G.\.  —  The  Juliette  Milling 
Company  plans  to  build  a  hydro-electric 
generating  plant  on  the  Ocmulgee  River  to 
cost  more  than  $150,000.  Contract  has 
been  awarded  to  the  Hardaway  Construc- 
tion Company,  Atlanta,  tor  the  construction 
of  tlie  impounding  dam. 

ROCK  M.\RT,  GA.— The  City  Council  is 
considering  the  erection  of  a  transmission 
line  2J  miles  long,  to  connect  with  the  sys- 
tem of  the  Georgia  Railway  &  Power  Com- 
pany. The  plans  provide  for  the  construc- 
tion of  a  transformer  station  and  the  in- 
stallation of  an  electric  pump.  The  cost 
is  estimated  at  $15,000. 

ST.  PETERSBURG.  FL.A..  —  The  Grove 
Land  &  Timber  Company.  Asheville,  N.   C 


TORONTO.  ONT. — The  Board  of  Control 
has  authorized  the  expenditure  of  $750,000 
to  enable  the  Toronto  Hydro-Electric  Power 
System  to  obtain  equipment  to  be  used  In 
connection  with  supplying  power  for  the 
Transportation  Commission. 


Miscellaneous 

CITY  OF  MEXICO.  MEXICO.— Plans  are 
under  way  by  the  Mexican  Light  &  Power 
Company  for  the  construction  of  a  40,000- 
hp.  hvdfo-electrio  plant  to  be  used  in  con- 
nection with  the  Necaxa  system,  and  to 
take  care  of  present  and  future  demands 
for  additional  power.  The  same  water  that 
passes  through  the  present  power  plants,  it 
is  understood,  will  be  used.  The  cost  of 
the  plant  is  estimated  at  $2,000,000. 

PUEBLA.  JtEXICO— S.  Pearson  &  Son. 
Ltd..  are  considering  additions  and  lmpro\-e- 
ments  to  its  hvdro-electrlc  plant  near 
Orizaba  and  the  street  railway  and  lighting 
■    -         ■  The 


has    acquired    11,000    acres    of    land    in    St.  plants    in    \  era    Cruz    and    Tampu-o^     The 

Petersburg  and   proposes   to   develop   It   for  transmission   line  which   supplies   litrht   ana 

live  stock  purposes.     The  plans  provide  for  power    to    Puebla    from    the    Orizaba    plant 

the  construction   of   an    electric   light   plant  will  be  extended  to  other  cities  and  indus- 

and  waterworks.     E.  W.  Grove  is  president,  trial  centers  in  this  part  of  Mexico. 
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The  Appliance  that  Makes  the 
Greatness  of  Our  Industry 


OMETIMES  it  is  good  to  think 
buck  behind  the  present  scenes 
and  ask  what  really  makes  so  many 
wheels  go  around  so  fast  in  this  big  in- 
dustry of  ours.     There  is  a  simple  reason. 

In  the  beginning  we  had  but  electricity 
itself,  a  mystic  thing  for  scientists  to 
putter  with.  Then  a  way  was  found  to 
make  this  electricity  develop  light.  Then 
it  was  turned  into  a  power  to  drive  ma- 
chinery. Then  it  was  made  a  source  of 
heat.  From  that  time  on  to  this  the  in- 
dustry has  grown  only  as  more  and  more 
useful  things  have  been  devised  for 
electric  light  and  power  and  heat  to  do, 
and  more  people  have  been  induced  to 
utilize  them.  And  we  can  only  hope  for 
further  growth  as  we  increase  the  number 
i)f  these  applications  and  their  popularity. 

It  is  not  the  power  house  or  the  factory, 
therefore,  that  makes  this  industry 
what  it  is,  but  the  lamp,  the  motor  and 
the  heating  appliance.  It  is  not  the  num- 
ber or  the  size  of  generators  or  trans- 
mission systems  or  the  volume  of  the 
business  done  by  manufacturers  and  job- 
bers. It  is  the  multiplicity  of  lamps,  of 
motor-driven  machines,  of  industrial 
ovens  and  of  clothes  washers,  ranges, 
grills  and  cleaners  that  serve  the  people 
')f  the  earth.  Here  is  the  measure  of  our 
greatness,  and  no  man  is  thinking  straight 


who  does  not  recognize  as  vital  to  us  all 
the  problems  of  increasing  the  applica- 
tions of  electricity,  of  making  their  use 
more  universal,  and  of  maintaining  them. 

There  are  many  electrical  appliances 
now  well  standardized  and  in  broad  use. 
There  are  many  others  not  yet  so  widely 
known  that  will  enjoy  no  less  a  popularity 
some  day.  There  are  several  of  these 
still  in  the  pioneering  stage  that  ere  long 
will  rival  in  their  influence  and  value  any- 
thing that  uses  electricity  today.  In  them 
lie  much  of  the  future  growth  and  great- 
ness of  the  electrical  industry.  Why  is 
it,  then,  we  ask,  that  most  electrical  men 
remain  content  to  know  so  little  of  these 
appliances  and  do  so  little  to  increase 
their  use? 

Surely  each  one  of  us  should  be  the 
leader  and  the  pioneer  in  things  electrical 
for  his  own  friends  and  neighborhood. 
Our  homes  should  be  equipped  with  all 
the  labor-saving  and  cost-saving  devices 
and  as  many  of  the  comfort-bringing 
appliances  as  we  can  possibly  acquire. 
We  should  advocate  them.  We  should 
personally  know  how  to  use  them.  By 
our  example  we  should  be  giving  con- 
stantly new  impulse  to  the  spread  of  the 
great  idea  of  "doing  it  electrically." 
For  after  all,  it  is  only  for  the  appliance 
that  the  energy  is  generated. 


Charles  Otto  Lenz 

A  consulting  engineer  of  wide  experience  ivhose   ivork   includes  the 
known  plants  and  systems  in  the  countr 


IN  THE  final  analysis  the  backbone 
ot  anv  industry  are  the  men  who 
get  things  done,  for  after  all  it  s 
results  that  count.  In  this  category 
belongs  C.  O.  Lenz.  consulting  engineer, 
who  while  specializing  in  steam  power 
plnnt  construction,  hydro-electric  de- 
velopment and  refrigeration  has  an  ex- 
perience covering  the  entire  range  of  a 
consultant  in  the  generation,  transmis- 
sion and  utilization  of  electrical  energy. 
Mr.  Lcnz  is  a  product  ot  New  Eng- 
land, having  been  born  at  Providence. 
R.  I.,  in  1868.  and  graduated  at  the 
age  of  twentv-one  from  the  Massachu- 
setts Institute  of  Tt-chnology.  His  first 
three  years  after  graduation  were  spent 
in  New  York  in  the  engineering  depart- 
ment of  the  lidison  General  Electric  Com- 
pany. In  1892  he  went  to  Chicago,  where 
he  became  associated  with  the  late 
Frederick  Sargent  as  assistant  engineer 
for  the  World's  Columbian  Exposition, 
in  charge  of  all  power  equipment  design, 
construction  and  installation,  except  that 
in  Machinery  Hall.  This  association  with 
Mr.  Sargent  really  marked  th :•  beginning 


ot  Mr.  Lenz's  consulting  work  for  at  the 
conclusion  of  the  Exposition  he  joined 
the  Sargent  &  Lundy  engineering  or- 
ganization as  first  assistant  engineer  to 
Mr.  Sargent.  In  this  capacity  he  de- 
signed the  Harrison  Street  Station  ot 
the  then  Chicago  Edison  Company  and 
the  first  Commonwealth  Edison  station, 
besides  electric  power  plants  for  the 
Milwaukee  Railway  Company.  Cincin- 
nati EdTson  Company.  United  States 
Electric  Company,  Washington.  D.  C. : 
I'nion  Traction  Company  of  Anderson, 
Ind..  and  Toledo  Traction  Company  In 
1900  he  resigned  to  go  with  J.  G.  White 
&  Company,  in  New  York,  where  he  was 
'assistant  engineer  in  charge  of  design 
and  construction  ot  plants  for  the 
Toledo-Monroe  Railway.  Colorado  Power 
Companv  and  Imperial  Electric  Light  & 
Power  Company  ot  St.  Louis,  besides 
being  chief  engineer  in  the  design  of 
power  plants  in  Manila,  Porto  Rico,  Rut- 
land, Vt.  ;  La  Fontaine.  Ind  .  and  Har- 
risburg.  Pa.  From  1905  to  1908  he  was 
associated  with  Sanderson  &  Porter, 
where  in  addition  to  designing  a  number 


design  of  some  of  the  best- 

y 

ot  plants  he  was  engineer  in  charge  of 
the  Brooklyn  Edison  valuation  and  the 
valuation  for  the  city  of  New  York  ot 
I'nited  Electric  Light  &  Power  Company 
and  Katonah  water  power  properties. 

In  1908  he  established  a  consulting 
engineering  office  and  during  the  thir- 
teen years  he  has  been  thus  engaged 
he  has  had  a  varied  experience.  His 
most  important  work  in  that  connection 
was  the  design  and  construction  of  the 
96  000-hp.  development  of  Tallulah  Falls 
for  the  Georgia  Railwav  &  Power  Com- 
panv, which  was  placed  in  operation  in 
1913.  The  main  substation  for  supply- 
ing Atlanta  with  a  rating  of  30.000  kva. 
was  then  said  to  be  the  world's  largest 
outdoor  substation.  He  also  built  the 
Cabin  Creek  plant  of  the  Virginia  Power 
Companv.  Mr.  Lenz  also  is  a  fellow  or 
the  A.  L  E.  E. 

No  better  tribute  could  be  paid  to  any 
engineer  than  that  by  the  late  Fred- 
erick Sargent,  his  early  guide  and  con- 
stant friend,  who  once  said:  "Give  It  to 
Lenz  and  then  forget  about  it.  It  will 
be   done,   and   done    right." 
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Muscle  Shoals  Again 
in  the  Limelight 

ACCORDING  to  the  daily  press  Henry  Ford  has  made 
Ix.  the  government  an  offer  for  the  hydro-electric  and 
nitrate  plant  at  Muscle  Shoals,  on  the  Tennessee  River 
in  Alabama,  when  completed.  This  should  give  rise  to 
some  thought  on  the  part  of  Southern  power  companies 
operating  in  that  district.  Last  winter  when  the  water 
power  committee  of  the  National  Electric  Light  Asso- 
ciation was  in  session  in  Washington  these  companies 
were  anxious  to  know  what  the  new  administration's 
attitude  was  toward  Muscle  Shoals,  and  the  Electrical 
World  secured  for  them  from  Secretary  Weeks  of  the 
War  Department  the  very  definite  assurance  that  if  any 
private  corporation  would  agree  to  take  over  the  plants 
he  would  petition  Congress  for  the  money  with  which 
to  complete  them.  It  was  the  expectation  that  the  price 
per  kilowatt  would  approximate  the  pre-war  cost  of 
other  Southern  hydro-electric  developments,  and  that 
the  difference  would  be  accepted  by  the  government  as 
a  war  loss.  It  was  also  thought  that  a  syndicate  could 
be  formed  to  take  over  the  projects  and  that  the  energj- 
would  be  apportioned  among  the  several  power  com- 
panies having  need  of  it.  Whether  any  decision  was 
ever  reached  we  do  not  know.  What  we  do  know  is  that 
the  Alabama  Power  Company  has  started  a  new  hydro- 
electric development  on  the  Coosa  River,  so  that  if  the 
government  completes  the  Muscle  Shoals  project  and 
sells  it  to  Henry  Ford  an  interesting  situation  will 
develop.  Either  the  output  will  be  used  to  make  steel 
or  automobiles  or  it  will  be  offered  for  sale  in  a  market 
already  wel'  served.  And  thereon  will  hang  a  tale. 
The  whole  history  of  the  Tennessee  River  and  of  Muscle 
Shoals  is  interwoven  with  romance  and  politics,  chiefly 
the  latter,  and  the  final  chapter,  we  are  sure,  will  not 
be  one  whit  less  absorbing  and  exciting  in  its  details 
than  the  other  chapters  have  been  during  the  past 
decade. 


Police  Value  of 

Public  Street  Lighting 

THE  refusal  of  the  City  Council  finance  committee 
of  Chicago  to  grant  pay  increases  to  linemen,  re- 
pairmen and  power  house  operators  employed  by  the 
city  caused  a  strike  of  the  employees  of  the  municipal 
electrical  department  last  week  and  for  a  time  a  sec- 
tion of  Chicago's  streets  remained  unlighted.  Fortu- 
nately the  strike  was  of  short  duration,  but  the  lesson 
was  none  the  less  effective  and  ought  not  to  go  unheeded, 
although  it  undoubtedly  will.  The  late  Theodore  Roo.se- 
velt  when  he  was  Police  Commissioner  in  New  York 
City  was  credited  with  the  statement  that  one  street 
arc  lamp  was  equivalent  to  one  policeman,  and  it  is 
generally  recognized  that  light  and  crime  are  rarely 
found  together.  Hence,  any  one  who  willfully  darkens 
the  streets  endangers  public  .safety  and  is  an  enemy  to 


society.  We  hope  that  the  time  will  come  when  strikes 
on  any  public  utility  will  be  treated  as  a  crime.  Nor 
should  there  be  any  occasion  for  them.  All  differences 
should  be  subject  to  compulsory  arbitration,  and  within 
reasonable  limits  no  employee  whose  presence  is  ab- 
solutely essential  to  the  continuity  of  the  service  should 
be  permitted  to  withdraw  until  a  substitute  has  been 
found.  This  is  all  in  the  public  interest,  and  that  in 
the  utility  business  is  paramount.  It  is  expedient, 
moreover,  that  employees  of  public  utilities  be  properly 
looked  after  and  adequately  paid.  They  should  be  as 
satisfied  in  their  calling  as  policemen  and  firemen;  in 
many  respects  their  work  is  just  as  important  and  just 
as  essential  to  the  public  welfare  as  that  of  the  guard- 
ians of  the  peace  and  the  fire  protectors. 


The  Tariff  and  the 

Electrical  Industry 

WHEN  the  government  of  the  United  States  pro- 
poses to  protect  infant  industries  against  foreign 
competition  by  means  of  a  tariff  we  are  heart  and  soul 
for  it ;  but  when  it  proposes  to  erect  a  high  wall  around 
full  grown  and  husky  industries  and  sometimes  monop- 
olies, we  think  it  is  time  to  protest.  We  have  already 
protested  against  a  tariff  on  oil  and  now  we  just  as 
emphatically  protest  against  any  tariff  on  copper  and 
aluminum.  Producing  and  exporting  more  copper  than 
any  other  country  in  the  world,  why  should  the  copper 
producers  need  or  seek  protection?  The  electrical  in- 
dustry is  a  large  user  of  copper  and  also  of  aluminum, 
the  price  of  which  is  fixed  by  that  of  copper,  and  there- 
lore  the  industry  will  suffer  in  a  non-competitive  copper 
market.  As  for  aluminum,  we  have  always  felt  that 
the  price  was  too  high  and  that  there  is  little  or  no 
competition  in  its  manufacture. 

The  electrical  industry  also  employs  large  quantities 
of  graphite,  carbon  and  mica,  for  brushes,  electrodes 
and  for  insulating  purposes.  The  best  grades  of  mica 
we  must  import;  but  graphite  and  carbon  we  produce 
in  abundance.  We  fancy  the  difficulty  is  one  of  quality 
rather  than  quantity,  and  inasmuch  as  quality  can  be 
secured  if  sought  after,  we  doubt  the  wisdom  of  penaliz- 
ing our  industry,  which  needs  and  is  willing  to  purchase 
the  best  the  market  affords.  One  foreign  company 
already  has  established  an  electrode  manufacturing 
plant  in  this  country,  and  if  an  oppressive  tariff  is  put 
on  carbon  and  graphite  other  foreign  companies  are 
sure  to  establish  factories  here  also.  Cheap  labor  need 
not  be  feared.  American  labor  through  the  wider  use 
of  machinery  produces  far  mere  than  European  labor 
and  is  more  enlightened  and  efficient. 

We  are  the  world's  greatest  user  of  electricity  in 
industry  and  yet  we  do  not  begin  to  use  half  enough. 
If  the  country  would  use  more  machinery  all  industry 
and  labor  would  be  better  off.  We  regret  to  see  the 
proposed    tariff    on    incandescent    electric    lamps    and 
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bulb.s,  because,  while  compared  with  the  ordinary  oil 
lamp  chimney  the  incandescent  electric  lamp  is  cheap 
de.spite  the  numerous  processes  it  passes  through  in 
manufacture,  still  a  little  competition  would  do  no  harm, 
and  the  lamp  industry  is  no  longer  an  infant  in  arms 
needing  piotection.  American  incandescent  lamps  are 
the  finest  in  the  world  because  American  research  has 
made  them  so,  and  we  feel  American  skill  can  outmatch 
{>nything  that  Europe  or  Asia  can  produce. 


Analysis  of  Distribution  Systems 
Is  Essentia! 

'"r^O  SOME  engineers  who  are  responsible  for  the 
X  operation  of  distribution  systems  they  have  too 
often  appeared  so  complicated  that  any  effort  to  analyze 
and  systematize  them  has  seemed  a  task  of  such  magni- 
tude that  it  has  never  been  undertaken.  However,  the 
general  tendency  nowadays  is  toward  acquiring  a  work- 
ing knowledge  of  conditions  in  all  fields.  Theodore  H. 
Rice's  paper  reflects  this  tendency  and  indicates  means 
of  so  arranging  the  information  regarding  the  distribu- 
tion system  that  maps  and  records  can  be  readily  made 
and  kept.  Any  operator  with  this  equipment  can  pro- 
ceed to  improve  or  add  to  a  system  along  definite  lines 
and  with  good  chance  of  effecting  economies,  if  proper 
cost  analyses  are  made  to  substantiate  a  general  policy. 
Perhaps  the  most  striking  fact  is  the  demand  that 
exists  at  present  for  some  convenient  means  of  indicat- 
ing the  load  conditions  on  distribution  transformers. 
A  device  easy  to  install  and  reasonably  priced  that  would 
give  warning  when  a  transformer  is  in  danger  of  over- 
heating because  of  overload  must  undoubtedly  be  pro- 
duced in  the  near  future.  Some  device  of  this  nature 
that  can  be  read  from  the  ground  will  be  especially 
desirable  on  overhead  construction.  Aside  from  the  evi- 
dent saving  in  the  amount  of  testing  required  to  insure 
transformers  against  dangerous  overloads,  it  is  un- 
questionable that  with  a  dependable  device  of  this 
nature  it  will  be  possible  to  carry  high  average  peak 
load  on  transformers  and  thereby  considerably  reduce 
transformer  investment.  It  is  gratifying  to  find  a 
general  desire  for  economy  on  distribution  lines  in  the 
many  efforts  that  are  being  made  to  obtain  accurate 
knowledge  of  conditions  on  distribution  systems. 


Calculation  of  Power 

for  Industrial  Heating  Is  Simple 

INDUSTRIAL  operators  are  beginning  to  understand 
that  electric  heating  pays  at  costs  now  readily  attain- 
able just  as  central  stations  are  just  beginning  to  realize 
the  importance  of  industrial  heating  as  a  steady  and 
paying  load.  In  the  current  issue  Harold  Fuhvider  con- 
siders from  an  intensely  practical  standpoint  the  calcu- 
lation of  power  required  for  the  ordinary  cases  of 
industrial  heating,  such  as  japanning  ovens,  core-baking 
ovens,  and  the  like.  His  working  out  of  practical 
examples  brings  out  very  clearly  how  computations 
should  be  made  for  similar  cases.  In  the  case  of  ordi- 
nary oven  work,  such  as  japanning,  the  material  baked, 
together  with  the  truck  on  which  it  is  placed,  must  be 
bi'ought  to  the  baking  temperature,  which  requires  a 
perfectly  definite  amount  of  heat,  dependent  on  the 
specific  heat  of  the  material.  Furthermore,  the  vapors 
driven  off  from  the  solvent  must  be  disposed  of  so 
that  the  volume  of  air  to  be  heated  to  the  working  tem- 
perature for  each  charge  is  definite.    Then  there  is  loss 


from  general  radiation,  loss  through  the  doors  when 
opened  for  changing  the  charge  or  for  inspection,  and 
another  loss  in  raising  the  oven  itself  to  the  working 
temperature  at  the  start.  In  instances  like  core  baking, 
where  considerable  water  has  to  be  evaporated,  the 
latent  heat  of  vaporization  is  not  an  unimportant  item, 
in  the  example  cited  accounting  for  a  full  quarter  of 
the  total  energy.  After  the  foregoing  factors  have  been 
taken  care  of  there  is  a  certain  amount  of  unclassified 
ladiation  and  convection  losses  which  depend  largely 
on  the  particular  way  in  which  the  oven  is  used,  but 
these  hardly  amount  to  15  per  cent  of  the  total.  Speak- 
ing generally,  the  actual  efficient  w^ork  done  in  an  oven 
engaged  on  such  tasks  as  ;\Ir.  Fuhvider  considers 
appears  to  run  between  two-thirds  and  three-quarters 
of  the  entire  energy  input,  which  is  certainly  a  figure 
that  does  vast  credit  to  the  electrical  method. 


Efficiency  Versus 
First  Cost 

THE  purchaser  of  large  power  equipment  in  con- 
sidering competitive  bids  always  considers  the  guar- 
anteed efficiencies  as  well  as  the  first  cost.  But  how- 
many  purchasers  of  moderate-size  machines  consider 
efficiency?  This  question  is  raised  by  Miles  Walker  in 
a  recent  number  of  the  Electrician  ( London ) ,  who 
.states  that  the  average  purchaser,  not  being  able  to  test 
the  manufacturer's  claim  for  efficiency,  is  more  influ- 
enced by  the  question  of  first  cost,  and  that  manufac- 
turers recognizing  this  fact  ai-e  showing  an  increasing 
tendency  to  cut  down  the  amount  of  material  in  indus- 
trial equipment,  thereby  lowering  the  efficiency.  The 
condition  is  aggravated  in  the  case  of  many  motors  by 
supplying  them  with  fans,  which  so  improves  ventila- 
tion that  a  large  loss  may  be  carried  on  a  small  frame. 
The  fan  itself,  however,  adds  considerably  to  the  wind- 
age losses. 

The  question  raised  is,  in  eflfect,  whether  Kelvin's 
Law  should  not  be  applied  to  small  machines.  In  the 
article  referred  to  figures  are  gi%-en  of  typical  cases  in 
which  the  weight  of  field  copper  would  have  to  be  in- 
creased from  two  to  four  times  if  the  most  economical 
.'ize  of  wire  were  to  be  used.  On  similar  grounds  the 
same  author  makes  a  plea  for  the  use  of  silicon  iron  in 
motors  and  generators,  showing  that  the  resulting  im- 
provement in  the  usual  values  of  iron  losses  would  effect 
a  saving  which  is  far  greater  than  the  added  cost  of  the 
somewhat  heavier  machine  occasioned  by  the  use  of 
silicon  iron. 

Mr.  Walker  seems  to  make  a  very  good  point  in  his 
claim  that  electrical  manufacturers  are  proceeding  upon 
the  wrong  lines  in  cutting  down  the  first  cost  of  elec- 
trical machines  at  the  expense  of  efficiency.  However, 
w-e  have  not  noticed  any  great  tendency  in  this  direction 
in  this  country,  at  least  among  reliable  electrical  manu- 
facturers, and  trust  that  they  will  not  display  such 
shortsightedness.  The  cost  of  the  materials  in  the 
average  machine  is  generally  a  relatively  small  part 
of  the  total  cost.  If  efficiency  can  be  substantially 
increased  at  relatively  small  increase  in  the  total  initial 
cost  of  the  machine,  it  would  seem  to  be  advisable  that 
seme  concerted  effort  should  be  made  to  induce  manu- 
facturers to  woi-k  in  the  other  direction.  The  impor- 
tance of  the  matter  lies  not  so  much  in  the  saving  to  be 
effected  in  the  continuous  operation  of  one  machine 
or  plant,  but  in  the  aggregate  power  saved  within  a 
laree  communitv  or  in  the  country  as  a  whole. 
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No  Utility  Priority 
for  Coal  Probable 

THE  chairman  of  the  Interstate  Commerce  Com- 
mission, in  view  of  the  present  rail  and  coal  sit- 
uation, has  suggested  that  all  public  utility  corporations 
lay  by  a  plentiful  store  of  coal  before  winter  sets  in. 
Secretary  Hoover  has  also  intimated  that  storage  at 
this  time  is  desirable  and  that  inasmuch  as  proper  warn- 
ing has  been  given  it  is  hardly  likely  that  companies 
which  find  themselves  short  of  coal  will  be  favored  by 
priority  orders  next  winter.  Be  that  as  it  may,  the 
warning  is  worth  heeding.  Of  course  there  is  an  in- 
justice done  utilities,  and  through  them  the  general 
public,  because  utilities  must  tie  up  much  needed  capital 
in  coal  not  now  needed  and  suffer  the  loss  of  deteriora- 
tion and  the  expense  of  rehandling  just  to  accommodate 
the  coal  producers  and  railroads.  That  is  too  great  a 
price  ordinarily  to  pay  for  insurance,  and  too  much  to 
ask  in  the  way  of  co-operation.  If  the  coal  producers 
and  the  railroads  really  want  to  move  coal  during  dull 
months  they  might  offer  inducements  in  the  shape  of 
lower  prices  and  preferential  freight  rates.  It  is  un- 
reasonable to  expect  outsiders  to  interest  themselves  in 
the  business  of  others.  Every  merchant  knows  how  to 
make  goods  move  from  his  shelf,  if  they  can  be  made 
to  move  at  all,  and  the  electric  light  and  power 
companies  of  the  country  learned  years  ago  how  to 
attract  off-peak  business.  If  the  coal  producers  and 
the  railroads  would  use  plain  business  sense  and  not  try 
to  force  other  industries  to  play  their  game  just  be- 
cause coal  is  absolutely  necessary  to  the  life  of  the 
country  both  would  undoubtedly  fare  better  in  public 
estimation.  There  are  other  seasonal  businesses  besides 
the  coal  business,  and  apparently  those  in  charge  of 
such  business  manage  somehow  to  see  to  it  that  the 
public  demand  is  adequately  supplied.  Might  we  sug- 
gest that  the  coal  operators  and  railroad  executives 
at  this  season  consider  the  straw  "Katy"  and  all  that 
it  means?  Be  it  a  "Panama"  or  just  an  ordinary  straw 
hat,  it  holds  for  them  a  lesson. 


Combining  Power  and 
Water  Supply 

'^OT  a  few  novelties  in  hydro-electric  development 
1  >  have  originated  in  southern  California.  One  of 
the  most  interesting  examples  which  have  yet  appeared 
is  described  in  this  issue  of  the  ELttTRiCAL  World.  Two 
years  ago  the  shortage  of  power  in  the  territory  around 
Los  Angeles  became  so  acute  that  something  had  to  be 
done  at  once  to  relieve  it.  One  remedial  measure 
adopted  by  the  city  of  Los  Angeles  was  to  utilize  as 
quickly  and  efficiently  as  po.ssible  an  available  power 
site  on  its  water  supply  sy.stem.  One  plant  operated 
from  this  supply  was  already  in  use,  but  a  further  op- 
portunity appeared  at  a  point  nearer  the  city  where  a 
drop  of  515  feet  would  make  available  about  30,000  hp. 
The  .striking  feature  of  the  new  installation  from  the 
hydraulic  standpoint  is  the  use  of  vertical-shaft  tur- 
bines instead  of  impul.se  wheels,  each  with  a  maximum 
rating  of  20,600  hp„  and  .so  planned  that  they  have  their 
maximum  efficiency  at  a  point  near  average  load  and 
corre.sponding  to  an  equal  division  of  the  total  pre.sent 
flow  through  the  two  turbines.  Although  the  water 
supply  is  provided  with  a  surge  tank  at  the  head  of  the 
penstocks,  it  was  found  desirable  to  install  a  pressure 
regulator  worked  by  a  hydraulic  governor  to  oflfset  the 
effects  of  violent  variations  in  load.    An  arrangement  is 


provided  whereby  there  is  no  risk  of  unsealing  the  draft 
tubes.  The  regulators  may  be  adjusted  to  bvpass  any 
quantity  of  water  up  to  the  full  discharge  of  the  tur- 
■  bines  in  case  of  suddenly  losing  the  load.  For  this  pur- 
pose they  have  proved  their  usefulness,  since  in  a  single 
day  not  long  ago  they  were  called  into  activity  five  times 


A  Park  Lighting  System  that 
Marks  an  Advance 

SUITABLE  ornamental  lighting  for  parks  and  park- 
ways stands  almost  by  itself  as  a  problem  in  public 
lighting.  More  and  more  parks  are  becoming  com- 
munity centers.  The  ways  ieading  to  them  carry 
heavier  and  heavier  traffic,  and  the  situation  demands 
lighting  far  better  than  was  the  case  when  parks  were 
virtually  used  only  in  the  daytime.  We  are  glad  in  our 
current  issue  to  give  an  account  of  the  lighting  recently 
installed  at  Edgewater  Park,  Cleveland,  in  which  city 
C.  G.  Beckwith  is  the  superintendent  of  lighting.  The 
conditions  to  be  met  were  in  theory  simple.  It  was 
needful  to  have  fixtures  that  looked  well  both  by  day 
and  night,  distributed  the  light  efficiently  with  mini- 
mum glare  and  gave  sufficient  illumination'on  the  boule- 
vards as  well  as  in  the  park  proper,  while  at  the  same 
time  the  equipment  had  to  be  simple,  reliable  and  easily 
maintained.  These  requirements  are  not  difficult  to  ful- 
fill today  provided  that  the  lighting  engineer  has  the 
courage  of  his  convictions  in  breaking  away  from  the 
bad  precedents. 

About  two  years  ago  the  deficiencies  of  the  Cleve- 
land lighting  system  had  become  so  conspicuous  that  a 
change  was  resolved  on,  and  the  present  installation, 
which  is  an  exceptionally  good  one,  was  introduced. 
This  latest  system  consists  of  600-cp.  gas-filled  series 
lamps  carried  in  lanterns  centered  18  feet  above  the 
ground  and  spaced  at  about  200  feet.  The  lanterns  are 
of  the  suspension  type,  from  a  bracket  arm  carried 
fairly  well  out  and  provided  with  glass  panels  in  bot- 
tom and  sides.  The  light  is  well  distributed  by  the 
rippled  opalescent  glass,  and  the  lamp  is  equipped  with 
a  dome  refractor  and  with  a  curved  reflector  which 
keeps  the  light  well  down,  inasmuch  as  in  parkways  no 
considerable  amount  of  upward  light  is  either  necessary 
or  desirable.  This  well-chosen  mounting  height  gives 
an  admirable  distribution  of  the  light,  and  the  lantern 
equipment  has  proved  singularly  easy  to  clean  and  keep 
in  order.  The  lantern  itself  is  suspended  by  a  bayonet 
joint,  and  when  cleaning  is  necessary  the  cleaner  need 
only  take  the  lamp  out  through  the  hinged  panel  at  the 
side,  turn  the  lantern  and  take  it  down.  The  lamps 
themselves  are  of  the  high-amperage  type,  and  there  is 
an  individual  two-coil  transformer  in  the  base  of  each 
of  the  rolled-steel  poles.  A  unique  safety  device  in  the 
form  of  a  lighted  bull's-eye  is  provided  on  each  post  to 
avoid  danger  to  traffic  which  might  arise  in  case  a  lamp 
went  out.  In  each  standard  there  is  a  colored  glass 
bull's-eye  about  6  feet  up,  behind  which  is  a  small  lamp 
in  multiple  with  the  main  lamp  on  the  transformer  cir- 
cuit. So  long  as  the  main  lamp  is  burning  the  voltage 
on  the  signal  lamp  is  so  reduced  that  there  is  a  barely 
visible  glow,  but  if  the  main  lamp  burns  out,  the  signal 
lamp  comes  up  and  makes  the  presence  of  the  standard 
particularly  prominent. 

Altogether  it  is  an  installation  which  marks  an 
advance  in  the  technique  of  park  lighting  and  fur- 
nishes an  example  which  ought  to  be  followed  by  cities 
and  towns  in  other  parts  of  the  country. 


Population  of  United  States  Assembled  Could  H<ar 
One  Speaker  with  This  Equipment 


AHl-X'OKD  in  projecting  i*pt.i:cU  lius  bijuu  l-sUUj- 
lished  bv  the  American  Telephone  &  Telegraph 
('ompany  at  an  experimental  station  in  the 
Catskill  Mountains  where  a  speaker's  voice  was 
made  intelligible  3.8  miles  away  through  the 
medium  of  a  loud-speaking  telephone.  _  The  equ'P; 
ment    is    : 


m1.1v 


lil  U-' 


i.li.-. 


the  pedestal  on  the  speaker's  platform,  vacuum-tube 
amplifiers  in  cascade  and  the  loud-speaking  cro- 
Jectors  shown  on  the  tower.  The  single  lower 
projector  established  the  record,  the  energy  ampli- 
fication being  10".  H.  B.  Thayer,  president,  and 
Colonel  J.  J.  Carty.  vice-presiilent  of  the  American 
T.-l.^pbnne    *    Telegraph    Company,    are    shown    dis- 
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Ornamental  Lighting  for  Cleveland  Parks 

Modern  System  with  Gas-Filled  Lamps  Inclosed  in  Lanterns  of 
Opalescent  Rippled  Glass  Proves  Adequate  and  Readily  Main- 
tained— Rolled-Steel  Posts  Adopted — Installation  Costs  per  Lamp 

By  C.  G.  BECKWITH 

Superintendent  of  Light  and  Heat,  City  of  Cleveland,  Ohio 


B 


ECAUSE   of 

the   more 

general    use 

of  the  city 
parks  as  community 
pleasure  centers  and 
the  ever  -  increasing 
motor  vehicle  traffic, 
park  and  boulevard 
lighting  is  assuming 
a  new  status.  The 
modern  system  re- 
cently installed  in 
Edgewater  Park, 
Cleveland,  was,  in  so 
far  as  possible,  de- 
signed to  embody  the 
following  boulevard 
lighting  require- 
ments: 

1.  The  standard 
should  be  of  pleasing 
appearance  both  by 
day  and  by  night. 

2.  T  h  e  equipment 
employed  should  dis- 
tribute the  light  effi- 
ciently, and  without 
■causing  undue  brightness  in  the  direction  of  the  eye. 

3.  The  system  should  be  safe,  simple,  reliable  and 
easily  maintained  at  its  original  effectiveness. 

4.  There  should  be  adequate  illumination  on  the 
boulevards  to  facilitate  the  heavy  traffic  and  to  reduce 
the  likelihood  of  traffic  accidents  and  crime. 

5.  The  system  should  be  of  such  design  that  it  will 
satisfy  and  at  the  same  time  advance  civic  pride. 

The  new  installation  may  be  briefly  described  as 
being  made  up  of  ornamental  bracket  lantern  posts  ap- 
proximately 20^  ft.  (6.2  m.)  high  over  all,  carrj'ing 
■600-cp.  gas-filled  lamps  and  spaced  200  ft.  (60  m.) 
apart. 

During  the  past  ten  years  three  different  systems  of 
lighting  in  Edgewater  Park  have  been  discarded  as 
deficient.  The  original  electric  lighting  system,  which 
employed  overhead  wiring  and  6.6-amp.  open  carbon 
arcs  mounted  on  wooden  poles  and  spaced  approxi- 
mately 400  ft.  (120  m.)  apart,  was  replaced  in  1912, 
on  account  of  insufficient  illumination,  by  10-amp.  flam- 
ing arcs.  Owing  to  the  difficulty  of  insuring  proper 
candlepower  maintenance,  the  flaming  arcs  were  re- 
moved at  the  end  of  two  years'  service.  It  was  at  this 
time  that  the  gas-filled  tungsten  lamp  came  into  promi- 
nence, and  its  easy  adaptation  to  ornamental  lighting 
was  at  once  recognized.  An  ornamental  .system  con- 
sisting of  250-cp.  gas-filled  lamps  spaced  about  2-50  ft. 


1 LANTERN    AND    POST    ADOPTED    FOR    EDGEWATER    PARK 

PATTERNED    AFTER   THE   CLEVELAND    "WHITE   WAY" 
(RIGHT).      MANY  PARTS  ARE  INTERCHANGEABLE 


(75  m.)  apart  was 
then  installed.  How- 
ever, the  type  of 
standard  used  was  a 
converted  g  a  s-p  o  s  t 
only  9  ft.  (2.7  m.)  in 
height,  and  the  ex- 
tremely low  mounting 
of  the  light  source  re- 
sulted in  a  poor  dis- 
tribution of  light  on 
the  drives  and  undue 
brightness  in  the  line 
of  vision.  Since  the 
lighting  effect  was 
not  highly  satisfac- 
tory and  since,  in 
addition,  some  operat- 
ing difficulties,  due 
chiefly  to  faults  in  the 
underground  wiring, 
had  arisen,  plans  were 
made  about  two  years 
ago  to  replace  the  old 
equipment  with  a 
complete  modern  in- 
stallation. The  very 
satisfactory  appear- 
ance and  illumination  effectiveness  and  the  low  main- 
tenance cost  of  the  lanterns  developed  for  the  Cleveland 
"white-w-ay"*  installation  led  to  the  development  of  a 
unit  adapting  the  salient  features  of  this  lantern  for 
the  Edgewater  Park  system. 

Fig.  1  illustrates  the  similarity  between  the  two 
units.  The  top  glass  section  and  center  portions 
of  the  lanterns  as  well  as  the  steel  column  and  certain 
castings  of  the  standards  are  interchangeable,  thus  re- 
ducing the  number  of  stock  parts  necessary.  Both  the 
park  and  the  "white-way"  lanterns  are  glazed  with  a 
slightly  opalescent  rippled  crystal  glass.  This  glass 
was  chosen  after  experiments  with  several  score  of 
different  samples  had  been  conducted  with  the  view  of 
obtaining  a  glass  which,  without  destroying  the  very 
efficient  distribution  of  light  from  the  refractor,  would 
break  up  the  light  rays  sufficiently  to  avoid  glare  and 
give  the  impression  of  a  lively  sparkle.  The  glass  is 
placed  with  the  smooth  face  outward  and  the  lantern  is 
constructed  as  nearly  airtight  as  is  possible  without 
excessive  expenditure,  in  order  that  dust  collection  shall 
be  retarded. 

Experience  has  indicated  an  incidental  but  practical 
advantage  of  the  lantern  structure  in  that  the  replace- 
ment cost  of  broken  panels  is  very  low.     This  results 
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FIG.    2 — STEEL    SHAFT    WILL 

NOT   BREAK    READILY    AND 

THE  LANTERN  GLASS  IS 

READILY   REPLACED 


not  only  from  the  low  cost  of  an  individual  panel,  but 
also  from  the  circumstance  that  since  the  glass  is 
divided  into  comparatively  small  sections  the  chief 
stresses  are  carried  by  the  lantern  structure,  and  there 
is  therefore  much  less  tend- 
ency for  the  glass  to  become 
broken  than  in  the  case  of  a 
single  globe  of  comparable 
size  held  only  by  a  fitter. 

In  white-way  lighting  it  is 
desirable  to  employ  some 
type  of  globe  or  lantern 
which  allows  sufficient  light 
upward  to  illuminate  the 
fagades  of  the  buildings  and 
relieve  the  tunnel-like  ap- 
pearance of  the  street  which 
would  othei-wise  prevail. 
This  desideratum  does  not 
obtain  in  park  or  boulevard 
lighting,  and  therefore  the 
park  lantern  was  designed  to 
have  but  a  small  propor- 
tion of  upward  light.  Thus, 
while  the  "white-way"  lan- 
tern is  equipped  with  a  ban' 
refractor  and  a  flat  reflector 
with  a  comparatively  large 
opening  in  the  reflector 
for  the  upward  component  of 
light,  the  park  lantern  is 
equipped  with  a  dome  re- 
fractor and  a  curved  reflector 
which  allows  very  little  light 
to    be    transmitted    upward. 

Except  with  levels  of  illumination  corresponding  with 
that  provided  in  the  principal  business  di.strict  of  Cleve- 
land, where  1,500-cp.  lamps  are  spaced  approximately 
85  ft.  (26  m.)  apart  and  placed  opposite  each  other  on 
both  sides  of  the  street,  it  is  necessary  to  depend  for 
the  discernment  of  objects  to  a  very  considerable  extent 
en  silhouette  and  shadow  effects.  The  silhouette  may 
be  either  against  the  spot  of  light  beneath  a  lamp  or, 
particularly  in  the  case  of  boulevards  which  have 
acquired  a  black  polish  from  heavy  continuous  traffic, 
against  the  mirror-like  streaks  of  light  reflected  by  the 
gloss  of  the  pavement  surface.  In  order  to  obtain  the 
maximum  benefit  from  this  so-called  glint  eff'ect  and 
also  to  obtain  a  better  distribution  of  light  on  the  street 
with  the  minimum  of  light  interference  from  tree  foli- 
age, the  park  standard  was  designed  to  have  the  lantern 
su.spended  from  a  bracket  arm  extending  over  the  street. 
An  increased  downward  candlepower  is  obtained  by 
placing  glass  panels  in  the  bottom  of  the  lantern.  The 
candlepower  distribution  curve   is  shown   in   Fig.  3. 

The  standards  employed  are  of  corrugated  rolled  steel 
with  cast-iron  arm,  capital,  and  base,  the  whole  being 
held  together  by  three  tie  rods  running  up  through  the 
columns  (Fig.  2).  This  construction  of  standards  was 
adhered  to  following  the  very  satisfactory  results  ob- 
tained with  the  rolled-steel  columns  in  the  "white-way" 
installation.  There  it  was  found  that  damaged  stand- 
ards could  be  repaired  in  almost  every  instance  at  a 
comparatively  low  cost,  and  that  owing  to  the  rigidity 
of  the  lantern  the  glass  panels  were  seldom  broken  even 
though  the  standards  were  in  some  accidents  bent  at 
rie:ht  angles. 

The  park  installation  to  date  has  about  200  600-cp. 


gas-filled  series  lamps  which  are  divided  into  four  cir- 
cuits. The  lantern  suspension  arms  are  placed  about 
20  ft.  (6  m.)  above  the  ground,  and  the  standards  are 
spaced  approximately  200  ft.  (60  m.)  apart.  In  the 
base  of  each  there  is  an  individual  two-coil  transformer 
which  eliminates  the  necessity  of  film  cut-outs  and 
the  danger  from  high-voltage  wires  and  also  allows  the 
use  of  the  more  efficient  high-amperage  lamps.  The 
underground  cable  employed  is  No.  8  B.  &  S.  two-con- 
ductor, with  6  32  in.  x  2  32  in.  (4.8  x  2.1  mm.j  paper 
insulation,  jute  filling  and  .'.-in.  (2-mm.)  lead  sheath, 
and  is  placed  in  3i-in.  (8.9-cm.)  fiber  duct  24  in.  (60 
cm.)  underground.  The  cascade  method  of  control  with 
pole-type  transformer  is  used.  Fig.  4  shows  in  detail 
how  the  method  was  worked  out  for  this  specific  in- 
stallation. 

There  are  several  rather  novel  features  introduced  in 
the  system  with  the  purpose  of  insuring  safety  to 
vehicle  drivers  and  facilitating  maintenance  of  the 
equipment.  Owing  to  the  physical  characteristics  of 
the  grounds,  it  was  desirable  in  several  places  to  change 
the  line  of  units  from  one  side  of  the  boulevard  to  the 
other.  Where  this  arrangement  is  resorted  to  the 
cross-over  is  made  obvious  by  placing  the  first  unit  of 
one  line  e.xactly  opposite  the  last  unit  of  the  other  line 
on  the  other  side  of  the  drive. 

A  difficulty  in  the  case  of  some  underground  instal- 
lations is  the  inconvenience  experienced  when  repair 
or  replacement  of  a  section  becomes  necessary.  In  this 
installation  the  fiber  duct  is  curved  up  through  the 
base  of  each  standard  as  shown  in  Fig.  2.  This  ar- 
rangement provides  easy  access  to  the  cable  and  an 
outlet  from  which  sections  of  cable  may  be  drawn  from 
one  standard  to  another. 

From  previous  experience  a  cleaning  schedule  was 
planned  for  this  system  whereby  at  intei-v-als  of  a 
month  the  accumulation  of  dust  and  dirt  is  removed 
from  the  glassware  by  brushing  and  washing  with 
hot  water.  In  addition  to  this  monthly  cleaning  the 
complete  lanterns  will  be  taken  to  the  substation  at 
least  once  each  year  for  an  exceedingly  thorough  scrub- 


FIG.  3- 


-PARK   LANTERN   HAS  GOOD  CANDLEPOWER 
DISTRIBUTION  CURVE 


bing  with  a  brush  and  cleaning  compound  in  boiling 
water,  followed  by  an  inspection  and  overhaul  to  renew 
any  cracked  glass  panels  or  other  defective  parts.  In 
order  to  facilitate  the  removal  of  the  lantern  from  the 
bracket  a  somewhat  novel  construction  was  developed 
in  which  the  wiring  and  socket  are  not  connected  to 
the  lantern  but  remain  a  permanent  part  of  the  bracket 
arm.    The  lantern  itself  is  carried  by  a  bayonet  holder. 
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Hence  when  the  lantern  is  to  be  removed  it  is  only 
necessary  to  take  the  lamp  out  through  the  hinged 
side-door  panel,  lift  the  lantern  slightly  and  turn  it, 
which  frees  it  completely.  Even  though  the  lantern 
can  thus  be  very  easily  and  quickly  removed  or  replaced, 
the  construction  of  the  holder  is  such  that  there  is 
no  likelihood  of  a  lantern  becoming  detached  by  acci- 
dent or  by  vibration  in  the  wind. 

With  a  lamp  outage  there  is,  of  course,  an  area  left 
in  comparative  darkness,  and  in  the  past  it  has  been 
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FIG.    4 CASCADE     METHOD     OF    CONTROLUNG    POLE-TYPE     CON- 
STANT-CURRENT TRANSFORMERS  USED  AT  EDGEWATER  PARK 

a  rather  common  occurrence  for  the  driver  of  a  fast- 
moving  vehicle  to  collide  with  a  standard  which,  in- 
stalled on  a  curved  drive,  could  not  when  in  darkness 
readily  be  distinguished.  In  order  to  eliminate  the 
likelihood  of  these  accidents,  there  is  placed  in  each 
standard  about  6  ft.  (1.8  m.)  above  the  ground  a  bull's- 
eye  with  colored  glass  in  which  is  installed  a  low-watt- 
age lamp  connected  in  multiple  with  the  600-cp.  lamp  off 
the  individual  two-coil  transformer  (Fig.  2).  When 
the  large  lamp  is  in  operation  the  signal  lamp  behind 
the  bull's-eye  burns  at  such  a  low  voltage  as  to  emit 
only  a  very  faint  glow.  However,  immediately  upon 
the  failure  of  the  main  lamp  the  signal  lamp,  because 
of  the  open-circuit  rise  in  voltage  on  the  secondary 
of  the  two-coil  transformer,  is  subjected  to  its  normal 
voltage  and  the  bull's-eye  signal  shines  out  brightly. 

The  accompanying  table,  based  on  fifty  lamps  per 
circuit  spaced  200  ft.  (60  m.)  apart,  gives  installation 
cost  data  per  lamp  on  the  park  installation,  e.xcluding 

TABLE  OF  INSTALL.\TION  COSTS  PER  LAMP 

31-in.  fiber  duct,  at  $0,079  per  foot $15.80 

Laying  duet  (trenching,  eementing,  cable  pulling  and  back-filling),  dt 

»0. 1 21  per  foot 25  00 

Cable  (Xo.  8  B.  &  S.  t»o-ronductor  jVin.  »  j^'-in.  paper  with  A-in-  lead 

sheath),  at  $0.25  per  foot 50  DO 

Cement  ba-se  in  place 22  .  00 

.Standard  and  lantern,  glasswart  and  signal  lamp 1 87 .  23 

Erection  of  j^tandard  and  lantern 8.  58 

600-cp.  gas-filled  20-anip.  lamp  (contract  $50.000) 3  20 

Individual  two-coil  (6.6  amp.  to  20-amp.)  transformer 13,  54 

Pole-tvpe  6.6-amp.  con.^tant-current  transformer-regulator  ($393.75) 7,88 

6.6-amp.  relay  ($40) 0  80 

Electrically  operated  oil  switch  with  incloeed  transformer  ($110) 2 .  20 

Incidentals 1 ,  79 

Total $338  02 

station  equipment  and  high-tension  distribution.  The 
material  was  purchased  during  the  first  three  months 
of  1920  and  installed  during  the  summer  of  that  year. 
As  there  has  been  a  considerable  downward  trend  in 
prices,  it  is  e.xpected  that  future  additions  will  be  made 
at  a  lower  cost. 

Acknowledgment  is  made  to  the  engineering  depart- 
ment of  the  National  Lamp  Works,  through  whose  aid  in 
engineering  design  and  laboratory  experiments  the  con- 
ception of  the  Edgewater  Park  system  was  made  prac- 
tical. 


Modernizing  Distribution 

specific  Outline  of  Method  for  Making  a  Survey  for  the 

Purpose  of  Redesigning  a  System  of 

Haphazard  Growth 

By  Theodore  H.  Rice 

Engineer  Henry  L.  Doherty  Company,  New  Y'ork  City 

CONSIDERABLY  more  attention  is  being  given  to 
the  question  of  electric  distribution  economies  than 
formerly,  owing  apparently  to  a  realization  that  a 
rapid  development  of  these  systems  from  small  begin- 
nings has  not  generally  resulted  in  an  economical  lay- 
out. Excellent  possibilities  for  improvement  in  opera- 
tion and  economy  exist  in  many  communities,  and  a 
number  of  companies  have  actually  started  the  recon- 
struction of  their  systems  with  the  object  in  view  of 
obtaining  the  highest  efficiency  possible  and  a  type  of 
construction  that  will  conform  with  a  definite  standard. 

So  that  certain  companies  might  not  start  such  a 
reconstruction  program  without  first  weighing  the 
SEilient  factors  that  are  essential,  it  has  been  thought 
advisable  at  this  time  to  outline  the  methods  followed 
in  other  properties  of  making  a  survey  of  their  present 
distribution  systems  and  planning  a  future  program. 
From  past  experience  it  has  been  very  evident  that  the 
cost  of  making  a  complete  engineering  survey  of  the 
diffei'ent  distribution  systems  is  negligible  compared 
with  the  improved  efficiency  of  operation  attained. 

Although  this  article  is  prepared  to  cover  electric  dis- 
tribution systems  in  cities  of  20,000  to  100,000  inhab- 
itants, still  the  general  plan  is  applicable  in  larger 
cities,  allowing  for  slight  changes  as  local  conditions 
may  require. 

Different  methods  may  be  used  in  gathering  the 
desired  information  on  an  existing  system,  but  still 
the  data  that  are  essential  for  the  intelligent  planning 
of  a  proposed  system  will  be  virtually  the  same  regard- 
less of  the  procedure  followed.  Therefore  an  outline  of 
those  salient  points  is  given  below. 

In  order  to  simplify  the  compilation  of  the  informa- 
tion gathered,  it  is  considered  best  to  cover  the  sui'vey 
under  four  major  headings.  These  divisions  with  their 
respective  subdivisions  follow: 

Study  of  the  Primary  Lines 

1.  Each  primary  feeder  should  be  traced  through  its  en- 
tire length  fi'om  its  source  to  the  point  of  transformation. 

2.  A  note  should  be  made  on  the  field  map  wherever  the 
size  of  conductor  changes. 

3.  Determine  whether  the  feeder  is  single  or  polyphase 
and  the  class  of  load  connected  thei'eto. 

4.  Determine  whether  the  circuit  feeds  to  a  center  of 
distribution  or  whether  transformers  are  connected  its  en- 
tire length. 

5.  Note  the  location  of  sectionalizing  switches  that  may 
be  used  for  interconnecting  circuits  in  case  of  line  trouble 
or  for  the  isolation  of  those  sections  where  trouble  occurs. 

6.  Make  a  load  test  at  each  point  where  the  size  of  con- 
ductor changes  and  from  this  reading  calculate  the  theo- 
retical voltage  drop  and  power  loss  for  the  given  distance. 

7.  At  each  center  of  distribution  and  main  branch-off 
make  a  voltage  test,  comparing  this  with  the  power  plant 
voltage  so  as  to  determine  the  line  drop  for  a  given  load. 

8.  Note  class  of  load  connected,  whether  lighting  or  power 
or  both. 

9.  Note  whether  line  is  constructed  according  to  standard 
code. 

Points  to  Observe  Regarding  Transformer  Layouts 

1.  Note  exact  location  of  transformer  on  field  map. 

2.  Check  size  of  transformer  with  actual  load  test  to 
determine  if  it  is  overrated   or  underrated. 
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3.  Check  voltage  rating  and  ratio  of  transformer  as  this 
is  important  in  giving  proper  service  to  the  customer. 

4.  As  the  core  loss  and  aging  of  a  transformer  depend 
upon  the  core  material,  it  is  quite  important  to  know  the 
serial  number  of  the  transformer,  from  which  you  can 
determine  the  year  of  manufacture.  Almost  all  trans- 
formers manufactured  since  1909  are  assembled  with  silicon- 
steel  cores,  which  are  considered  non-aging. 

5.  A  load  test  should  be  made  on  every  transformer  to 
determine  if  it  is  of  proper  size  for  the  particular  load. 

6.  Where  connected  three-wire  on  secondary  side,  a  load 
test  should  be  made  to  determine  if  both  coils  are  balanced. 

7.  A  voltage  test  should  be  made  at  secondary  terminals 
to  determine  ratio  of  transformers  and  also  whether  cus- 
tomer receives  proper  voltage. 

8.  Where  voltage  conditions  are  poor,  a  graphic  volt- 
meter reading  should  be  taken  over  a  period  of  time. 

9.  Note  the  type  of  primary  cut-outs  used  and  whether 
they  are  suitable  for  proper  protection. 

10.  A  careful  inspection  should  be  made  of  each  trans- 
former to  determine  the  condition  and  quantity  of  oil. 

11.  Note  whether  transformer  is  properly  installed  and 
the  condition  of  primary  taps. 

Notes  on  the  Secondary  Layout 

1.  Determine  whether"  transformer  secondaries  are  con- 
nected two-wire,  three-wire  or  polyphase. 

2.  Trace  the  secondaries  throughout  tneir  entire  length 
and  note  the  size  of  conductor. 

3.  Compare  ampere  load  on  secondaries  with  size  of 
conductor. 

4.  Note  the  distance  from  a  transformer  of  the  farthest 
.customer  served. 

5.  Determine  whether  the  secondaries  of  two  or  more 
transformers  are  banked  together. 

6.  If  secondaries  are  banked,  are  suitable  sectionalizing 
switches  used? 

7.  Note  character  of  load  served. 

8.  Check  transformer  secondary  voltage  with  the  voltage 
at  the  customer's  lamp  socket  to  determine  if  voltage  drop 
is  excessive  between  transformer  and  lamp. 

9.  Determine  whether  secondary  neutral  is  properly 
grounded,  and  if  so,  where. 

10.  Note  type  of  ground  connection  used  and  frequency 
of  connection. 

General  Observations  to  Be  Made 
A  few  points  not  included  above  but  which  are  important 
-and  should  be  carefully  noted  are: 

1.  Whether  primary  and  secondary  wires  are  carried  on 
•the  same  cross-arm. 

2.  A  test  should  be  made  on  each  ground  wire  to  deter- 
rnine  whether  the  resistance  is  excessive  for  satisfactory 
operation  of  lightning  arresters  and  secondary  neutral. 

3.  Ail  lightning  arresters  should  have  a  careful  inspec- 
tion at  least  once  yearly. 

4.  Where  tree  foliage  interferes  with  a  line  the  necessary 
trimming  should  be  done,  preferably  in  the  autumn  or 
winter. 

5.  Where  slack  wire  is  excessive  immediate  attention 
■should  be  given  to  the  line. 

6.  A  thorough  inspection  of  all  poles  and  cross-arms 
should  be  made  at  least  once  yearly. 

7.  An  inspection  should  be  made  of  all  service  loops. 

8.  It  has  been  found  profitable  to  maintain  a  continuous 
inspection  of  all  meter  installations  in  order  to  detect  pos- 
sible theft  of  energ-y  and  defective  meter  and  line  conditions. 

After  having  made  a  complete  survey  of  the  entire 
system,  it  is  then  advisable  to  transcribe  the  field  notes 
as  well  as  to  prepare  a  map  to  include  all  the  feeders. 
A  good  plan  in  the  preparation  of  this  map  is  to  desig- 
nate the  primary  and  secondary  circuits,  transformer 
locations,  lightning  arresters,  primary  and  secondary 
sectionalizing  switches,  ground  connection  points  and 
the  sizes  of  the  several  conductors. 

To  simplify  the  preparation  of  this  map  and  still 
have  it  legible  for  the  average  person,  it  is  suggested 


that  some  form  of  legend  be  used  that  will  permit 
future  additions  or  changes  to  the  original  tracing 
without  marring  its  appearance.  As  it  is  necessary  to 
change  the  location  of  transformers  and  lightning  ar- 
resters occasionally,  it  has  been  found  advantageous 
to  indicate  these  on  the  reverse  side  of  the  tracing. 
In  this  way  erasures  may  be  made  readily. 

After  the  present  distribution  system  has  been  repro- 
duced on  tracing,  then  a  careful  study  of  the  relation 
between  the  different  feeders  should  be  made  to  deter- 
mine   whether    the    circuits    are    properly    laid    out    to 


LEG  E.N  D 
Transmission  Line. 
Polyphase  Primary  2,300  Volts. 
Single  Phase  Primary  2,300  VolM. 
Polyphase  4-wire  Secondary  1 15-230  Volts. 
Polyphase  3-wire  Secondary  230  Volts. 
Single  Phase  3-wire  Secondary  115-230  Volts 
Single  Phase  2-irire  Secondary  115  Volts. 
Power  Transformer  Location. 
Lighting  Transformer  Location. 
Lightning  Arrester  Location 


—  —    —   II  —  —  —    — t  Sectiooaliiing  Switches. 

)^  Siie  of  Copper  Wire. 

■ ^^^~^^^~~^"^  Ground  Wire. 

[^  Power  Plant  Location. 

[XJ  Subsiation  Location. 

I         I  Voltnpe  and  l-nad  Sur\- 


SUGGESTED  LEGEND  FOR  DISTRIBUTION   SYSTEM  D.\TA 

obtain  the  highest  efficiency  possible  and  to  serve  the 
community  best.  In  addition  to  this,  a  knowledge  must 
be  had  of  the  present  load  conditions,  the  probable 
future  growth  of  the  town,  future  power  requirements, 
etc.,  to  plan  a  reconstruction  program  intelligently. 

With  all  this  information  available,  steps  then  may 
be  taken  to  lay  out  a  proposed  distribution  system  on 
tracing  cloth  in  the  same  manner  as  the  existing  cir- 
cuits. By  superimposing  one  tracing  over  the  other 
it  will  be  a  simple  matter  to  note  those  sections  of 
line  that  would  need  to  be  newly  constructed  and  those 
conforming  to  the  proposed  plan  requiring  only  I'egular 
maintenance  to  place  them  in  excellent  condition. 

New  construction  work  should,  according  to  the  plan, 
always  conform  as  closely  as  possible  to  the  future 
construction  program  as  formulated.  When  main- 
tenance work  is  done  consideration  should  be  given  to 
the  proposed  plan,  for  in  this  way  it  will  be  only  a 
short  time  before  the  entire  distribution  system  will 
have  been  rebuilt  according  to  a  definite  program. 

It  is  important  that  the  service  loops  and  meter 
installations  be  in  as  good  condition  as  the  lines;  there- 
fore it  has  been  found  profitable  to  make  a  careful  in- 
spection of  each  service  wire  direct  from  the  pole  to 
the  lamp  socket,  and  then  after  each  day's  work  is  com- 
pleted the  field  notes  should  be  checked  with  the  cus- 
tomers' records  to  determine  whether  the  proper  charge 
is  being  made  the  customer.  This  includes  flat-rate  cus- 
tomers as  well  as  metered  customers. 
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Electrical  Energy  from  City  Water  Supply 

Station  No.  2  on  Los  Angeles  Aqueduct  Has  Two  Vertical  Units  of  17,500 
Kva.  Each,  Operating  Under  515-Ft.  Head — Rushed  Into  Service  Three 
Months  After  Delivery   of   Turbines    to    Help   Break    Power    Shortage 


By  D.  J.  McCORMACK 

Hydraulic  Engineer  WeUnmn-Seaver-Morgan  Company 


IN  THE  spring  of  1919  the  power  shortage  in  south- 
ern California  became  so  acute  that  each  of  the 
power  companies  started  construction  work  on  that 
water-power  site  which  required  the  shortest  time 
for  developing.  The  city  of  Los  Angeles  was  fortunate 
In  having  a  515-ft.  (157-m.)  head  proposition  on  the 
aqueduct  with  possibilitie.s  of  early  completion.  There 
was  no  need  of  constructing  any  dam  or  long  tunnel 
for  diverting  the  water  to  the  power  house.  The  power 
■could  be  turned  into  the  transmission  lines  from  the 
No.  1  plant  to  Los  Angeles,  which  pass  this  site.  It  is 
in  San  Francisquito  Canyon,  about  40  miles  (64  km.) 
from  the  city,  and  is  called  No.  2  plant.  The  rapid 
execution  of  the  project  with  no  attendant  difficulty 
in  starting  up  the  plant,  the  unique  hydranlic  regulation 
for  variable  load  on  the  electrical  system  to  prevent 
interference  with  the  city  water  supply,  and  the  various 
provisions  for  safe  operation  of  the  turbines  at  the  high 
head  utilized  are  noteworthy  features. 

Water  is  carried  from  No.  1  plant  by  a  6-miIe  (9.6- 
1cm.)  tunnel  forming  part  of  the  aqueduct.  A  short 
•distance  from  the  end  of  the  tunnel  above  the  power 
house  is  the  35-ft.  (10.7-m.)  diameter  surge  tank. 
From  this  surge  tank  the  water  is  led  through  two 
riveted  steel  penstocks,  7  ft.  (2.1  m.)  in  diameter  and 
1,430  ft.  (43-5  m.)  long,  to  the  power  house  at  the 
bottom  of  the  canyon.  The  water  discharges  from  the 
turbines  into  a  tunnel  400  ft.  (122  m.)  long,  again 
•entering  the  aqueduct  at  the  foot  of  the  former  cascade. 
The  power  house  is  built  of  I'einforced  concrete  of 
■modern  architecture,  affording  ample  space  for  all  the 
hydraulic  and  electrical  equipment.  Except  for  the 
penstocks  and  transmission  lines,  it  would  not  be  recog- 
nized as  a  hydro-electric  plant,  since  there  is  no  tailrace 
■or  water  in  sight. 

Rapid  Execution  of  Plans 

At  present  consumption  there  is  about  600  cu.ft. 
( 16.8  cu.m.)  per  second  of  water  flowing  in  the  aque- 
duct, which  is  capable  of  developing  30,000  hp.  under 
the  head  of  515  ft.  (157  m.).  It  was  decided  to  use 
two  vertical  units  with  the  maximum  efficiency  of  each 
turbine  occurring  at  a  discharge  of  300  sec.-ft.  ( 8.4 
cu.m.  per  second),  and  an  efficiency  of  at  least  80  per 
cent  was  required  at  440  sec.-ft.  (12.3  cu.m.  per  second). 
This  correspond.s  to  a  maximum  capacity  of  20,600  hp. 
under  515  ft.  head.  The  generators  are  rated  17,500 
kva.  at  0.8  power  factor  and  are  of  the  umbrella  type 
with  directly  connected  exciter  and  spring-type  thrust 
bearing  on  top.  Later  on,  when  a  greater  demand  for 
aqueduct  water  is  required  by  the  city,  a  third  unit  will 
be  installed,  and  provision  was  made  in  the  power  house 
for  this. 

Contracts  were  let  early  in  the  spring  of  1919  for 
the  two  pen.stocks,  and  in  July  awards  were  made  to  the 
Wellman-Seaver-Morgan    Company    for    all   of   the   hy- 


FIG.    1 — GENERATORS   DEVELOPING    POWER   FROM    AQUEDUCT 

draulic  equipment  and  to  the  General  Electric  Company 
for  all  of  the  electrical  equipment.  The  turbines  were 
delivered  in  March  and  April,  1920.  The  first  unit  was 
put  in  operation  June  30  and  the  second  Aug.  7.  Seven 
hours  after  water  was  admitted  to  the  second  unit  it 
was  carrying  full  load,  so  great  was  the  shortage  of 
power  which  had  been  accentuated  by  an  extremely  dry 
winter. 

Owing  to  the  high  head  and  large  capacity,  most  of 
the  castings  for  the  turbines,  needle  valves  and  pres- 
sure regulators  were  made  of  steel  and  subjected  to  a 
shop-test  pressure  of  350  lb.  per  sq.in.  (24.5  kg.  per 
sq.cm.).  The  hydraulically  operated  needle  valves  are 
7  ft.  (2.1  m.)  in  entrance  diameter  and  4  ft.  6  in. 
(1.37  m.)  in  discharge  diameter.  A  cast-steel  feeder 
pipe  with  manhole  and  separate  flange,  so  that  the  valve 
may  easily  be  removed  for  repairs,  connects  the  needle 
valve  to  the  cast-steel  spiral  casing  of  turbine.  The 
casing  is  2  in.  (5  cm.)  thick,  has  an  entrance  diameter 
of  4  ft.  6  in.  (1.37  m.)  and  is  made  in  four  sections. 
At  the  down-stream  end  of  casing  connections  are  taken 
cff  for  the  30-in.  (76-cm.)  governor-operated  pressure 
regulator,  16-in.  (41-cm.)  bursting  plate  and  drain 
valve.  The  pressure  regulator  discharges  through  a 
cast-steel  nozzle  into  a  cast-steel  conical-shaped  velocity 
killer  which  is  set  in  the  concrete  of  the  floor  below. 
The  discharge  then  passes  out  into  a  separate  tunnel 
built  above  the  tailrace  tunnel  and  joining  it  further 
down.  This  arrangement  precludes  unsealing  the  draft 
tubes    when    the    pressure    regulators    are    called    into 
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Los  Angeles  City  Water  Supply  Is  Utilized 

to  Produce 

Electrical  Energy 


A — Top  view  of 
turbine  in  place 
in  the  pit  and 
c  o  u  p  1  i  ng  for 
generator  shaft 
above 


B  —  Completed 
turbine  erected 
in  the  shop  be- 
fore shipment  to 
the   station   site 


D — Turbine   runner  set 
up     in     the     shop     for 

t('=t  of  dyiKiniie  balance 


E  —  Spiral    casing    of 
one     of     the     turbines 

in    process    of    erection 


C— Concrete  structure  housing  two  20.500-hp.  units  with  room  for  the  addition  of  another  whe 
requirements  of  the  city  have  increased  sufficiently.    The  turbmes  operate  under  a  head  of 


n  the  water 
515  feet 
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operation.  This  separate  tunnel  at  its  upstream  end 
joins  the  bj'pass  around  the  power  house,  this  bypass 
being  necessary  to  maintain  a  constant  flow  of  water 
down  the  aqueduct  in  case  both  units  should  be  shut 
down.  In  this  emergency  the  water  from  No.  1  plant 
above  is  turned  into  the  bed  of  the  creek,  which  runs 
down  the  canyon  to  No.  2  plant. 

Pressure  Regul.4Tor  Bypasses  Water 

Each  pressure  regulator  may  be  adjusted  to  pass  any 
quantity  up  to  the  full  discharge  of  turbine  when  the 
turbine  gates  are  suddenly  closed  and  may  be  set  for 
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FIG.    2 — HOW    AQUEDUCT   WATER    IS    PASSED   THROUGH    THE 
HYDRO-ELECTRIC   STATION 

governor  operation  as  a  water-saving  device,  closing 
slowly  enough  after  each  sudden  rejection  of  load  to 
prevent  setting  up  another  rise  in  pressure.  If  desired, 
it  can  be  set  to  bypass  any  quantity  of  water  when 
the  unit  is  running.  It  may  also  be  set  as  a  synchronous 
bypass  or  water-wasting  device,  opening  to  discharge 
as  much  water  as  is  rejected  through  the  turbine  gates 
closing,  or  vice  versa,  thus  maintaining  a  constant 
velocity  in  the  penstock.  These  pressure  regulators 
are  operated  most  of  the  time  with  the  water-saving 
feature.  They  were  called  into  operation  five  times 
in  one  day  owing  to  lightning  trouble  and  short  cir- 
cuits on  the  line,  nearly  full  load  being  lost  on  the 
unit  each  time.  One  short  circuit  occurred  when  one 
of  ♦^he  units  was  carrying  20,000  hp.  Upon  dropping 
this  load  suddenly  the  pressure  rise  was  only  6i  lb. 
(0.4.5  kg.  per  sq.cm.). 

The  draft  tubes  are  of  the  straight  conical  type 
lined  with  steel  plate  at  their  upper  ends  with  man- 
holes for  inspection  of  runner.  The  lower  ends  of 
the  draft  tubes  are  molded  out  of  concrete.  Directly 
below  the  downstream  wall  of  the  power  house  a  low 
weir  was  put  in  to  keep  the  draft  tubes  sealed. 

The  turbine  speed  ring  is  made  of  steel  cast  in  one 
piece  with  stationary  vanes  guiding  the  water  to  the 
gates  and  acting  as  a  tie  across  the  throat  opening 
of  the  casing.  Both  the  speed  ring  and  the  casing 
are  imbedded  in  concrete  at  the  bottom  of  the  concrete 
pedestal  which  supports  the  generator. 

Forged-steel  gates  machined  all  over  with  integral 
stems,  each  having  three  separately  lubricated  bear- 
ings, are  connected  at  their  upper  ends  by  cast-steel 
levers  through  cast-iron  links  to  the  cast-steel  operat- 
ing rings.  The  links  are  the  weakest  element  in  the 
gate  mechanism  and  are  designed  to  break  before  the 
elastic  limit  of  any  of  the  other  parts  is  exceeded. 
Special  thrust  collars  are  provided  to  take  up  the 
unbalanced  thrust  on  the  ends  of  the  gate  stems  and 
to  f^Trry  the  weight  of  the  gates.  Two  servo-motors 
bolted  to  the  top  of  the  casing  and  having  a  total 
capacity  of  4.5.000  ft.-lb.  (6,210  kg-m.)  are  connected 
by  forged  .•^teel  rods  to  the  operating  ring.     On  account 


of  the  gates  being  balanced  at  about  three-eighths  gate 
opening  and  having  a  maximum  tendency  to  open  when 
in  the  closed  position,  and  on  account  further  of  the 
high  head,  a  special  device  was  designed  to  hold  the 
gates  closed  in  case  the  governor  pressure  should  be 
released.  This  is  particularly  desirable  when  the  unit 
is  shut  down  but  still  has  water  in  the  casing  for  the 
purpose  of  bypassing  it  through  the  pressure  regulator. 
The  runners  are  of  special  manganese  bronze  having 
an  exceptionally  hard  wearing  surface  and  high  elastic 
limit.  Forged-steel  bands  shrunk  on  the  hub  and  band 
of  the  runner  form  a  special  seal  with  the  wearing 
plate  on  crown  plate.  A  straight  running  fit  at  the 
curb  plate  and  an  effective  seal  at  the  bottom  of  the 
runner  band  allows  a  greater  pressure  to  be  built  up 
under  the  band  of  the  runner  in  order  to  reduce  the 
load  on  the  generator  thrust  bearing.  Measurements 
taken  during  different  periods  of  operation  showed  only 
15  lb.  to  23  lb.  per  square  inch  (1  kg.  to  1.6  kg.  per 
sq.cm.)  pressure  on  the  top  of  the  runner.  This  was 
counterbalanced  by  the  greater  pressure  below  the  band, 
which  varied  from  30  lb.  to  40  lb.  per  square  inch 
(2.1  kg.  to  2.8  kg.  per  sq.cm.).  A  renewable  cast-steel 
liner  was  a'.so  provided  at  top  of  draft  tube  near  dis- 
charge  of   runner. 

Dynamic  Balancing  of  Runners 
Great  care  was  taken  in  the  shop  to  balance  the 
runners  for  dynamic  balance  on  account  of  the  high 
speed  of  428  r.p.m.  and  the  relatively  large  diameter  of 
the  runner,  63^  in.  (1.61  m.),  for  this  speed.  After 
truing  up  the  runner  together  with  the  shaft  in  a 
large  lathe  and  accurately  obtaining  a  static  balance, 
the  runner  and  shaft  together  were  run  up  to  speed  on 
four  large  rollers  having  ball  bearings.  The  runner  and 
shaft  were  belted  to  a  motor.  The  two  rollers  next  to 
the  runner  were  free  to  move  in  any  direction  in  order 
not  to  dampen  any  tendency  to  vibrate.  By  adding  or 
subtracting  weight  in  the  proper  plane  the  runner  bal- 
ance was  corrected  until  the  instrument  which  magnified 
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FIG.  3 — FIELD  TESTS  SHOW  AN  EFFICIENCY  ABOVE   90   PER  CENT 
OVER    A   CONSIDERABLE    RANGE    OF    LOAD 

the  vibrations   ten   times   showed   no   movement.     The 
shafts  and  runners  ran  perfectly  true  in  the  field. 

The  crown  plate  is  made  of  cast  iron  in  one  piece 
and  supports  the  operating  ring  and  main  shaft  bear- 
ing. The  fact  that  the  water  which  passes  through  this 
plant  is  used  for  drinking  purposes  in  Los  Angeles 
precluded  the  use  of  an  oil  bearing,  and  a  lignum-vitse 
bearing  was  decided  upon,  the  water  supply  to  this 
bearing  being  taken  from  the  casing.  In  this  supply 
line  are  a  duplex  strainer  and  a  Vaughan  current  meter 
with  alarm  attachment  to  notify  the  operator  in  case 
the  flow  is  cut  off"  for  any  reason. 
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The  shaft  is  17  in.  (43  cm.)  in  diameter  at  the 
bearing  and  16*  in.  (42  cm.)  in  diameter  for  the 
remainder  of  its  length.  It  is  made  in  two  sections  so 
that  the  turbine  may  be  dismantled  from  above  and 
the  runner  removed  without  disturbing  the  generator. 
A  2-in.  (5-cm.)  hole  is  bored  through  the  length  of  the 
shaft  and  flanges  forged  on  the  shaft  form  the  couplings. 
The  runner  is  bolted  to  one  of  these  flanged  couplings. 

It  was  considered  better  practice  not  to  use  any  split 
bronze  sleeve  on  the  shaft  at  the  lignum-vitae  bearing. 
Inspection  after  eight  months'  operation  showed  the 
bearing  surfaces  on  the  shafts  to  be  perfectly  polLshed 
without  a  sign  of  rust.  In  case  the  unit  is  shut  down 
for  an  e.xtended  period,  large  oil  cups  on  the  bearing 
cover  allow  oil  to  be  slushed  along  the  shaft. 

Four  air  brakes  supported  on  the  arms  of  the  lower 
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and  discharge  into  two  pressure  tanks.  Each  pump 
and  pressure  tank  is  of  sufficient  capacity  for  three 
units,  and  they  are  interconnected  to  form  a  duplicate 
system.  It  was  found  that  only  145  lb.  per  square  inch 
(10  kg.  per  sq.cm.)  oil  pressure  in  the  governor  sys- 
tem was  required  to  operate  the  gates.  The  system 
was  designed  for  200  lb.  (14  kg.  per  sq.cm.)  working- 
pressure.  An  air  compressor  replenishes  the  supply  of 
air  in  the  top  of  each  pressure  tank  and  also  serves 
the  brakes. 

Plant  Takes  Load  Fluctuations 

This  plant  is  very  near  the  center  of  distribution  of 
the  system  and  therefore  serves  as  the  regulating  sta- 
tion in  the  absence  of  a  steam  plant.  With  this  pur- 
pose in  view,  a  large  flywheel  effect  of  2,000,000  ft. 
squared-lb.  (84,800  m.  squared-kg. )  was 
built  into  each  generator  rotor.  Further- 
more, great  care  was  exercised  in  pro- 
portioning the  size  of  the  surge  tank, 
penstocks  and  pressure  regulators  to 
allow  a  minimum  time  of  governor 
operation.  Extremely  close  regulation 
is  shown  by  the  governors,  which  have 
proved  very  sensitive  and  dependable. 
The  sizes  and  weights  of  all  large 
sections  of  equipment  were  limited  on 
account  uf  the  haul  of  10  miles  (16 
km.)  from  the  railroad.  An  interest- 
ing and  novel  feature  of  transportation 
was  performed  in  rolling  the  second 
generator  rotor  and  shaft,  weighing 
100  tons,  over  the  road  instead  of  haul- 
ing on  a  truck.  This  effected  a  con- 
siderable saving  in  cost  and  required 
less  than  half  the  time.  Two  tractors 
ahead  controlled  the  direction  of  rolling 
and  a  drag  behind  aided  in  rewinding 
one  cable  while  the  other  was  being 
unwound. 


Conduct  of  Efficiency  Tests 
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FIG.     4  —  GE.VERATOR     ROOM 
SECTION    SHOWING   HY- 
DRAULIC  LAYOUT 

The  switchhouse  and  elec- 
trical details  will  b^  di.«- 
cu.ssed  in  another  article  to 
appear  soon. 


generator  bearing  spider  and  bearing  on  the  lower  sur- 
face of  the  generator  rotor  are  connected  by  piping 
to  the  tops  of  the  governor  tanks.  The  air  supplied 
to  the  brakes  is  contror.ed  by  an  engineer's  valve  in 
the  control  column,  which  also  forms  the  gage  stand 
and  contains  the  vacuum  breaker  for  the  draft  tube. 
To  insure  accessibility  the  control  column  is  placed 
next  to  the  governor  on  the  generator  floor.  These 
units  are  brought  from  normal  speed  to  rest  in  five 
minutes. 

The  45,000-ft.-lb.  (6,210-kg.-m.)  Woodward  actuator- 
type  governors  are  driven  by  a  belt  with  automatic 
tightener  from  the  main  shaft.  An  independent  hand 
control  consisting  of  a  four-way  valve  and  bypass 
around  the  re'ay  valve  permits  emergency  operation 
of  the  unit  by  hand.  Under  ordinary  operation  the 
governors  are  controlled  entirely  from  the  switchboard. 

The  central  pumping  system  for  governors  is  on  the 
deck  beneath  the  generator  floor.  Two  motor-driven 
rotary  pumps  take  the  oil  from  a  large  open-sump  tank 


Four  months  after  the  turbines  had 
been  put  into  operation,  the  Bureau  of 
Power  and  Light  of  the  city  of  Los 
Angeles  conducted  the  official  t^jsts  to 
determine  the  efficiency  and  capacity  of 
the  turbines,  as  well  as  tests  of  the 
pressure  regulators  and  governors.  The  frictional  losses 
in  the  penstocks  for  varying  loads  were  also  measured. 
A  point  in  the  di.scharge  tunnel  about  300  ft.  (90  m.) 
from  the  power  house  was  selected  for  taking  the  water 
measurements.  For  this  purpose  the  tunnel  was  cal- 
ibrated by  the  engineers  of  the  city  water  department. 
A  Price  current  meter  was  used  to  calibrate  the  tunnel. 
Five  separate  sets  of  readings  were  made  to  recheck 
and  obtain  a  very  accurate  discharge  curve  of  the  tun- 
nel. Before  and  after  the  readings  were  taken  the 
Price  current  meter  was  calibrated  to  check  its  accuracy. 
The  discharge  tunnel  at  this  point  is  10.2  ft.  (3.1  m.) 
wide.  A  gage  board  was  placed  alongside  the  tunnel 
wall  at  the  point  where  current-meter  measurements 
were  taken. 

The  pressure  head  was  determined  by  a  gage  placed 
on  the  inlet  section  of  the  turbine,  and  allowance  was 
made  for  velocity  head  at  this  point.  The  pressure 
gage  was  calibrated  before  and  after  each  test.  Meas- 
urements of  tailwater  elevation  were  taken  by  a  gage 
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board  at  the  side  of  the  tailrace  wall  near  the  draft- 
tube  mouth.  In  the  same  manner  the  water  level  in 
the  surge  chamber  was  read,  in  order  to  determine  the 
pipe-line  losses.  Electrical  readings  to  determine  the 
output  were  taken  by  city  test  meters  and  checked  and 
rechecked    in    the   testing    laboraton-- 

The  unit  under  test  carried  a  commercial  load,  and 
the  gates  were  blocked  for  each  gate  opening.  The 
other  turbine  was  shut  down  and  the  needle  valve 
closed  to  prevent  any  leakage  into  the  tailrace.  For 
this  reason  the  tests  couid  only  be  run  at  night.  Five 
readings  at  three-minute  intervals  were  taken  for  each 
gate  opening.  Ten  minutes  was  allowed  between  each 
gate  to  obtain  steady  conditions  in  tailrace  tunnel  and 
surge  tank. 

Part-Gate  and  Full-Load  Efficiencies  are  High 
The  accompanying  curves  shew  the  results  of  tes; 
on  unit  No.  1  as  compared  with  the  guarantees  and 
the  results  as  based  on  Holyoke  test  of  a  55i-in.  (154- 
cm.)  diameter  runner  of  same  design.  On  account  of 
the  head  at  Holyoke  being  only  17  ft.  (5.2  m.)  and 
the  ratio  of  mechanical  losses  to  hydraulic  losses  being 
greater  because  of  the  smaller  output  it  is  very  hard 


FIG,    .") — UNIQUE    METHOD    (T    JK  A  N  Sl'ORTATING   GENERATOR 
ROTOR,    WEIGHING    100   TONS,   OVER   10-MILE   ROAD 

to  obtain  a  representative  test  there  of  an  extremely 
high-head  low-speed  runner.  It  was  expected  that  the 
runner  would  show  up  much  better  under  a  higher 
head. 

A  more  efficient  draft  tube  accounts  for  part  of 
the  increased  efficiency.  The  remainder  is  attributed 
to  the  vertical  arrangement,  the  careful  design  of  all 
water  passages,  the  conformance  to  the  design  and  the 
high  class  of  workmanship.  As  a  remarkable  check  the 
tests  of  both  machines  showed  identically  the  same 
results. 

Of  particular  interest  is  the  point  of  maximum  effi- 
ciency occurring  at  the  required  discharge  of  300  sec.-ft. 
(8.4  cu.m.  per  second) — 73  per  cent  of  full  load — and 
the  high  part-gate  and  full-load  efficiencies  (440  sec.-ft., 
or  12.3  cu.m.  per  second). 

The  complete  freedom  from  trouble  in  starting  up 
this  plant,  its  continuous  and  dependable  operation 
under  a  high  load  factor,  the  absence  of  pitting  and 
wear  in  the  runner  or  other  water  passageways  and 
the  good  all-around  results  obtained  should  greatly 
reassure  hydro-electric  engineers  in  the  selection  of 
large-capacity  vertical  units  under  very  high  heads. 

The  success  of  this  undertaking  is  an  indication  of 
what  may  be  done  in  other  localities  where  water  for 
domestic  purposes  may  be  made  to  perform  useful  work 
on  its  way  from  mountainous  or  elevated  sources  to  the 
consumers 


Watching  Transformer  Service 

Financial    Losses    Entailed  by  Excessive  Transformer 

Capacity,  Underloading  and  Overloading — Simple 

Card -Record  System  for  Small  Utility 

By  F.  W.  Randall 

Assistant  to  Vice-President  and   General  Manager  Rockingham 
County  Light  &  Power  Company,  Portsmouth,  N.  H. 

THE  central-station  manager  striving  for  economy 
in  the  operation  of  his  property  might  well  devote 
more  attention  to  the  design  of  his  distribution  system. 
Particuarly  in  the  matter  of  transformer  loading  and 
location,  there  will  be  serious  losses  over  twenty-four 
hours  of  each  day  arising  from  excessive  investment 
in  transformers,  serious  energy  losses  from  incorrect 
loading  or  rapid  deterioration  of  the  transformers  due 
to  heat  from  excessive  loading. 

It  is  generally  recognized  that  the  majority  of  dis- 
tribution systems  are  not  economically  laid  out.  This 
is  not  always  the  fault  of  original  design,  but  usually 
is  the  result  of  the  growth  of  the  system.  Extensions 
are  continually  being  made  to  serve  new  groups  of 
consumers,  and  it  is  often  the  case  that  these  extensions 
are  made  without  giving  consideration  to  the  system 
results  as  a  whole. 

Uneconomical  Conditions  Commonly  Occurring 

Considering  the  transformer  system  alone  in  connec- 
tion with  such  developments,  any  or  all  of  the  following 
conditions  may  exist : 

1.  Transformers  serving  single  customers.  This  was 
the  custom  when  transformers  were  first  used  and  many 
of  these  installations  have  not  been  corrected.  Experi- 
ence and  tests  have  proved  that  one  large  transformer 
feeding  secondary  mains  is  more  economical  both  in 
first  cost  and  operating  expense. 

2.  Transformers  too  large  for  connected  load.  This 
condition  may  be  due  to  lack  of  proper  consideration  of 
the  connected  load  or  to  failure  to  consider  the  diversity 
factor  of  the  load.  Sometimes  the  proper  size  of 
transformer  is  not  available  and  the  larger  size,  in- 
stalled temporarily,  remains  the  permanent  installation. 

3.  Transformers  overloaded.  Result  of  connecting 
new  customers  to  the  nearest  secondary  without  any 
check  on  existing  connected  load. 

These  conditions  represent  dollars  and  cents  to  the 
smaller  as  well  as  to  the  larger  central  station,  for  they 
involve  not  a'one  a  question  of  original  investment  but 
a  continual  core  loss,  low  power  factor,  poor  regula- 
tion and  in  certain  cases  overheating  and  short  life. 

The  larger  companies,  with  their  great  organizations, 
give  more  attention  to  these  problems.  Engineering 
and  statistical  departments  are  maintained  and  records 
of  transformer  loadings  and  similar  data  are  kept  and 
followed  up.  The  smaller  companies  have  frequently 
considered  such  records  of  no  value  and  simply  as  red 
tape.  While  the  same  departments  cannot  be  main- 
tained, it  will  be  a  profitable  investment,  regardless  of 
the  size  of  the  company,  to  have  a  simple  .system  of 
transformer  records. 

A  record  on  4-in.  x  6-in.  cards  can  be  used  to  give 
all  the  necessary  information.  The  front  of  the  card 
gives  transformer  data  as  fol'ows:  Company  number, 
capacity,  make,  core  loss,  makers'  number,  type,  form, 
cycles,  primary  and  secondary  volts,  date  purchased  and 
price.  It  also  contains  a  record  of  the  installation, 
giving  location,  pole  number,  circuit    number  and  dnte 
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installed.  The  back  of  the  card  may  be  used  for  list- 
ing the  customers  connected  to  the  transformer,  with 
their  approximate  loads.  These  cards  may  be  filed  by 
sizes  and  by  towns,  map  sections  or  circuits,  according 
to  local  conditions.  Tabs  may  be  attached  to  the  cards  to 
de.signate  whether  the  transformer  is  installed  for  light, 
heat  or  power. 

Transformers  received  from  the  factory  should  re- 
ceive a  company  number  and  cards  should  be  made  for 
each.  These  cards  should  be  filed  as  stock.  When  the 
transformer  is  drawn  from  stock  and  placed  in  serv- 
ice the  record  of  the  installation  should  be  made  on  the 
card  and  the  card  filed  in  its  proper  place.  This  card 
record  alone  wi!l  prove  very  satisfactory.  If  used  in 
connection  with  maps  of  the  primary  and  secondary 
distribution  systems,  it  will  be  even  more  valuable. 

Periodic  inspection  of  transformers  is  advisable  to 
determine  quantity  and  condition  of  the  oil.  The  record 
of  these  tests  may  be  noted  on  the  cards. 

The  central-station  official  may  ask  concerning  some 
of  the  specific  ways  that  this  record  and  this  attention 
to  the  transformer  system  will  pay  him  dividends. 


connected  to  the  existing  transformer  installation  or 
whether  new  transformers  must  be  installed.  In  this 
way  the  transformer  system  can  be  maintained  and 
extended  economically. 

In  case  of  trouble  reported  by  a  customer  it  is  often 
of  advantage  to  know  the  names  of  other  customers 
on  the  same  transformer.  A  telephone  call  to  one  of 
the  other  customers  will  determine  whether  the  trouble 
is  at  the  transformer  or  is  confined  to  the  complain- 
ing customer's  premises. 

The  card  record  also  justifies  its  existence  for  report 
purposes.  In  these  days  of  questionnaires,  plant  inven- 
tories and  public  service  commission  reports  a  record 
of  the  various  sizes  of  transformers  in  service,  under 
the  various  classifications  already  available,  means  much 
even  to  the  smaller  companies. 

The  transformer  card  record  will  serve  stiil  another 
purpose  for  companies  having  a  considerable  amount  of 
seasonal  business.  At  beach  resorts  the  energy  con- 
sumption is  confined  to  three  or  four  months  a  year.  It 
may  not  be  advisable  to  remove  the  entire  equipment 
for  the  rest  of  the  year,  but  it  will  prove  profitable  to 
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A  SIMPLE  CARD  SYSTEM   SAVES  TRANSFORMER  INVESTMENT   AND  LOSSES 


Consider  the  question  of  initial  investment.  Study 
of  the  card  record  will  determine  whether  transformers 
are  larger  than  necessary  and  whether  some  trans- 
formers might  be  eliminated.  If  the  .system  is  equipped 
with  excessive  transformer  capacity,  the  correction  of 
this  condition  will,  of  course,  effect  a  direct  reduction 
of  plant   investment. 

The  question  of  core  loss  is  of  greatest  importance, 
for  this  is  a  twenty-four-hour  expense  and  reaches 
back  directly  to  the  coal  pile.  It  is  therefore  essential 
to  eliminate  all  unnecessary  core  loss,  and  considerable 
study  can  be  devoted  to  this  subject. 

The  power  factor  of  most  commercial  transformers 
is  low  at  no  load,  while  at  normal  load  the  power  factor 
is  very  good.  For  this  reason  it  is  important  to  dis- 
tribute the  transformers  on  the  line  so  that  they  will 
carry  load  enough  to  keep  the  power  factor  high. 

Excessive  overloading  causes  increased  temperatures, 
with  resulting  deterioration  and  probable  shortening 
of  the  life  of  the  transformer.  Checking  of  connected 
loads  on  transformers  will  di.sclose  cases  of  overloading. 

In  addition  to  these  suggestions  of  possible  economy 
the  card  record  can  be  of  great  service  to  the  line  suner- 
intendent  in  giving  instructions  regarding  new  services. 
The  record  will  show  whether  the  new  service  can  be 


remove  the  primary  plugs,  thus  cutting  the  transformer 
from  the  line  and  avoiding  the  core  loss.  Reference  to 
the  list  of  customers  on  transformer  cards  will  indi- 
cate which  transformers  may  be  cut  out,  and  a  nota- 
tion on  the  card  will  serve  as  a  record  of  the  cut-out. 


Seven  New  England  Conipanie*;"  Output 
Over  100,000,000  Kw.-Hr. 

THERE  are  seven  central  generating  and  distribut- 
ing companies  in  New  England  with  an  annual 
output  of  more  than  100.000.000  kw.-hr.  These  are.  in 
order  of  output,  the  New  England  Power  Company. 
Edison  Electric  Illuminating  Company  of  Boston,  Narra- 
gansett  Electric  Light  Company.  Turners  Falls  Power 
&  Electric  Company.  Connecticut  Light  &  Power  Com- 
pany. New  Bedford  Gas  &  Edison  Light  Company  and 
Hartford  Electric  Light  Company.  The  output  uf  Con- 
necticut Light  &  Power  Company  in  1920  was  14-5,111,- 
822  kw.-hr.,  of  which  124.454.140  kw.-hr.  was  generated 
and  20.657,682  kw.-hr.  was  purchased.  Of  the  total  out- 
put, 121.285.281  kw.-hr.  was  distributed  to  light  and 
newer  customers  and  23.826.541  was  sold  to  electric 
railways.  The  peak  load  for  1920  was  33,392  kw.-hr., 
occurring  on  Oct.   12. 
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Recjiiirements  for  Industrial  Heating 

How  to  Determine  Power  Required  for  Ovens  and  Energy  Con- 
sumption per  Unit  of  Product— Typical  Calculations  for  Japan- 
ning and  Core-Baking  Ovens— Selection  of  Ventilating  Equipment 


By  HAROLD  FULWIDER* 

Industrial  Heating  Engineer  General  Electric  Company 

WITH  the  rapidly  increasing  use  of  electric 
ovens  for  industrial  heating  purposes  the 
need  frequently  arises  for  calculating  the 
probable  connected  load  and  energy  con- 
sumption to  handle  a  process  by  the  electric  method. 
The  heat  required  may  be  considered  in  parts  as  follows: 
(1)  The  heat  of  absorption  necessary  to  raise  the  tem- 
perature of  the  trucks,  conveyors,  carriers,  oven  walls, 
etc.,  from  room  temperature  to  oven  temperature;  (2)' 
the  heat  required  to  raise  the  temperature  of  the  fresh 
air  necessary  for  ventilation,  and  (3)  the  radiation  loss. 
In  order  to  show  how  the  heating  requirements  mav 
be  translated  in  electrical  units  a  typical  problem  may 
be  considered. 

P)-o6/e)».— Required  to  find  the  energy  consumption  and 
connected  load  for  a  japanning  oven  baking  at  450  deg. 
Fahr.  for  forty-five  minutes.  Weight  of  charge.  1,000  lb.; 
weight  of  truck,  300  lb.;  room  temperature,  .50  deg.  Fahr.; 
walls  of  4-in.  Nonpareil  pressure  block;  outside  surface  of 
oven  in  square  feet,  232. 

Calculation  of  Heat  for  Absorption 

The  following  is  a  simple  formula  which  may  be  used 
for  the  calculation  of  absorption  by  the  oven  load: 
Heat  of  absorption  (kw.-hr.)  =  (W  X  S  X  T)  -^  3,412, 
where 

W  ^=  weight  of  charge  and  truck  in  pounds, 

S  =  specific  heat  of  material  baked  (average  specific 
heat  of  iron  from  0  deg.  to  500  deg.  Fahr. 
=  0.12), 

T  =  temperature  rise,  deg.  Fahr.  3,412  =  B.t.u. 
in  kw.-hr. 

From  the  information  on  the  oven  under  considera- 
tion, it  may  be  seen  that  the  weight  of  the  material, 
including  charge  and  truck,  is  1,000  plus  300,  or  1,800 
lb.  iron.  The  temperature  rise  equals  450  deg.  Fahr.  — 
50  deg.  Fahr.  (room  temperature)  =  400  deg.  Fahr. 
Therefore : 

Absorption  =  (1,300  X  0.12  X  400)  -^ 
3,412  =  18.3  kw.-hr. 

One  of  the  mo.st  important  points  about  the  correct 
operation  of  a  japanning  oven  is  its  ventilation.  This 
is  so  because  proper  ventilation  renders  an  oven  im- 
mune from  fire  or  e.\plosions  and  insures  safe  oi^eration. 
By  proper  ventilation  is  meant  that  amount  of  air 
which  passing  through  an  oven  insures  safe  operation 
and  at  the  same  time  gives  sufficient  drying  and  oxidiz- 
ing atmosphere  for  the  japan  being  baked. 

It  must  be  borne  in  mind  that  explosive  vapors  are 
driven  off  in  the  japanning  process  and  also  that  the 
fire  and  explosive  hazard  can  be  eliminated  by  baking 
in  a  neutral  oven  atmosphere.  Since  thinners  used  in 
japan  volatilize  readily  in  air  at  room  temperature, 
safety  and  best  baking  conditions  demand  that  the  work 


be  allowed  to  hang  after  coating  with  japan  at  least 
twenty  minutes  before  it  is  subject  to  baking  heat. 
A  good  way  to  allow  for  a  twenty-minute  drip  is  to 
provide  an  intermediate  loaded  truck  between  the  mate- 
rial being  dipped  and  the  one  being  baked. 

Assuming  that  the  proper  drip  has  occurred,  experi- 
ence shows  that  a  ventilation  of  about  1,200  cu.ft.  of  air 
per  gallon  of  japan  is  a  safe  value  (this  is  equivalent 
to  1,500  cu.ft.  of  air  per  gallon  of  solvent).  Baking 
in  three-fourths  to  one-hour,  most  of  the  solvent  is 
driven  off  in  the  first  fifteen  minutes  of  the  bake,  which 
means  that  ventilation  must  be  supplied  at  the  rate  of 
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4  X  1,200  =  4,800  cu.ft.  per  hour  per  gallon  of  japan. 
Since  two-thirds  of  the  solvent  vapors  are  heavier  than 
air,  at  least  two-thirds  of  the  ventilation  should  be 
from  the  bottom  of  the  oven. 

The  following  is  a  formula  which  may  be  used  for 
the  calculation  of  ventilation: 

Ventilation  =  (V  X  W  X  S  X  T)  ~  3,412  = 
kilowatt-hours  per  charge, 
where 

V   =  total  volume  of  air  required  per  charge, 

W  =^  weight  of  1  cu.ft.  of  air  at  50  deg.  Fahr.  (0.08 

lb.  approximately), 
S    =  average    specific    heat    of    air     (23    approxi- 
mately), 
T   =  temperature   increase    (450  deg.   Fahr.  —  50 

deg.  Fahr.  =  400  deg.  Fahr.). 
From  the  data  sheet,  1.25  gal.  of  japan  is  used  per 
charge,  which  will   give   V  =  4,800   X    1.25  =  6,000 
cu.ft.  per  hour.    Substituting: 

Ventilation  =  (6,000  X  0.08  X  0.23  X  400)  h- 
3,412  =  13  kw.-hr.  per  hour. 
It  is  found  that  the  average  oven  should  be  ventilated 
to  the  extent  of  ten  to  twenty  complete  changes  of  air 
per  hour. 

Curves  showing  the  heat  insulating  qualities  of  vari- 
ous insulating  materials  for  various  temperature  dif- 
ferences have  been  made,  with  the  results  shown  in  the 
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figure.  These  results  are  expressed  in  heat  transmission 
in  B.t.u.  per  square  foot  per  hour  per  1  deg.  difference 
per  1  in.  thickness.  From  these  curves  it  will  be  noted 
that  "Nonpareil"  high-pressure  covering  has  a  very  low- 
heat  transmission  value  with  ordinai-y  temperature  dif- 
ferences such  as  are  met  in  ordinary  practice,  an  average 
value  being  0.4  B.t.u.  per  square  foot  per  hour  per 
1  deg.  difference  between  the  oven  temperature  and 
room  temperature  per  1  in.  thickness;  but  to  provide 
for  losses  due  to  the  metal  which  must  necessarily  pro- 
ject through  the  wall  1.0  B.t.u.  has  been  found  to  be 
correct. 

Radiation  Loss 

The  following  is  the  formula  which  is  used  for  the 
calculation  of  radiation  or  heat  transmission  through 
oven  walls : 

Radiation  =  (K  X  T  X  A)  -^  3,412  = 
kilowatt-hours  per  hour, 
where 

K  ■=  radiation  constant  for  the  wall  in  question, 
T  =  difference  between  oven  temperature  and  room 
temperature  (450  deg.  Fahr.  —  50  deg.  Fahr. 
=  400  deg.  Fahr.), 
A  =  total   outside  surface  of  oven   in   square   feet. 
From  the  data  sheet  the  oven  walls  are  constructed 


well  insulated,  we  have  assumed  a  door  loss  value  equal 
to  that  of  radiation  loss,  namely,  6.8  kw.-hr.  per  hour. 

The  following  table  contains  the  values  obtained 
above.  Each  of  the  above  formulas  is  expressed  in 
kilowatt-hours  or  kilowatts  installed  to  do  the  work  in 
one  hour,  in  the  first  column  below;  if  this  work  is  to 
be  done  in  forty-five  minutes  instead  of  one  hour,  the 
kilowatts  installed  is  given  in  the  second  column : 


Kw.  Rate  of  Input 
for  One  Hour*s  Bake 

Absorption 18.3 

\'entilatiQn 13.0 

Radiation 6.8 

Door  loss,  edtimated 6.8 

Total 44.9 


CONTINUOUS-CONVEYOR  JAPANNING  OVEN  WITH 
180  KW.  CONNECTED  CAPACITY 

of  4-in.  "Nonpareil"  high-pressure  block,  which  will 
give  the  value  of  K  equal  to  1.0  -^  4  =  0.25  B.t.u.  per 
i-quare  foot  per  hour  per  1  deg.  difference,  since  the 
heat  transmission  varies  inversely  with  the  thickness 
of  the  wall  in  almost  direct  proportion. 

The  total  outside  wall  surface  equals  232  sq.ft.     Sub- 
stituting: 

Radiation  =  (0.25  X  400  X  232)  -^  3,412  = 
6.8  kilowatt-hours  per  hour. 
Door  Loss  in  Terms  of  Radiation  Loss 
This  loss  depends  primarily  upon  the  cross-section 
and  length  of  the  through  metal  involved,  factors  not 
easily  obtained  in  practice.  This  loss  can  be  approxi- 
mated with  a  fair  degree  of  accuracy  by  empirical 
means.  While  this  loss  is  entirely  independent  of  radi- 
ation, it  will  have  probable  values  in  poorly  insulated, 
well  mechanically  constructed  ovens  of  the  box  type  and 
of  moderate  size  ranging  from  50  per  cent  of  the  radia- 
tion loss  up  to  100  per  cent  of  this  value  for  small 
ovens,  while  in  we'1-insulated  ovens  ("Nonpareil"  high- 
pressure  block  or  its  equivalent)  this  loss  will  probably 
be  from  100  to  150  per  cent  of  the  radiation  loss.  As 
the  oven  under  consideration  is  of  moderate  size  and 


Kw.  Rate  of  Input 
for  45  Minutes'  Bake 
24  4 
13  0 
6.8 
6.8 

51.0 


For  the  forty-five-minute  bake  the  theoretical  power 
consumption  in  kilowatt-hours  is  18.3  -|-  ^  (13  +  6.8  -j- 
6.8)  =  38.25  kw.-hr.  This  consumption  in  forty-five 
minutes  requires  a  theoretical  installation  of  51.0  kw. 
It  will  be  obvious,  however,  that  more  than  51.0  kw.  is 
required  to  produce  the  proper  results,  for  the  following 
reasons :  No  provision  has  been  made  for  heating  the 
walls  and  interior  oven  constructed  during  the  first 
charge,  nor  for  the  drop  in  temperature  when  the  doors 
are  opened,  because  this  loss  varies  greatly  with  the 
oven-operating  cycle.  It  depends  on  the  length  of  time 
the  doors  are  opened  with  the  corresponding  drop  in 
temperature,  factors  which  are  so  variable  that  a  cal- 
culation of  this  loss  would  be  useless.  In  everj'  case, 
in  order  to  secure  best  results,  the  material  should 
reach  baking  temperature  before  the  end  of  the  baking 
period,  which  would  require  a  greater  demand  than  that 
calculated. 

The  radiation  is  calculated  for  a  perfect  oven,  which 
has  not  yet  been  attained  by  oven  manufacturers. 

The  correct  amount  of  energy  to  add  to  the  calcu- 
lated theoretical  value  is  based  largely  on  the  knowledge 
of  existing  ovens  and  a  careful  survey  of  the  oven  in 
question.  It  is  impossible  to  give  a  rule  that  can  be 
followed  in  every  case,  but  our  experience  has  been 
that  about  15  per  cent  should  be  added  in  every  case  to 
the  calculated  value.  The  oven  in  question  should  have, 
therefore,  55  kw.  to  60  kw.  installed,  depending  upon 
the  heater  selected;  i.e.,  the  number  of  heaters  required 
to  give  balanced  heat  conditions  in  the  oven  with  bal- 
anced electric  circuits. 

Selection  of  Ventilating  Equipment 

The  outgoing  air  from  an  oven  takes  with  it  great 
quantities  of  volatile  gases  which  are  liable  to  condense 
in  the  ventilating  system  exterior  to  the  oven.  Great 
care  must  be  taken  to  see  that  the  ventilating  system  is 
kept  properly  cleaned. 

On  account  of  the  importance  of  always  getting 
proper  ventilation,  it  has  been  decided  to  recommend 
a  positive  ventilation  with  a  motor-driven  blower  rather 
than  depend  on  the  uncertain  ventilation  of  natural 
draught. 

Under  the  heading  of  ventilation,  it  will  be  remem- 
bered that  it  is  recommended  that  one-third  of  the  ven- 
tilation be  taken  from  the  top  and  two-thirds  from  the 
bottom  of  the  oven.  As  already  seen,  there  will  be 
required  a  ventilation  of  6,000  cu.ft.  per  hour,  and  this 
will  require  a  motor-driven  blower  with  a  capacity  of 
at  least  this  amount. 

The  thermal  efficiency  of  the  electric  oven  is  the  ratio 
of  the  output  to  the  input,  in  which  the  output  is  the 
theoretical  value  of  absorption  and  the  input  the  actual 
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power  consumption.     The  theoretical  working  efficiency 

of  the  oven  in  question  in  kilowatt-hours  is,  therefore: 

18.3  ~  38.25  =  47.8  per  cent. 

This  efficiency  will  result  in  a  baking  of 

1,000  ~  38.25  =  26.1  lb.  of  japanned  material 
per  kilowatt-hour. 

In  the  same  way  a  core-baking  problem  may  be 
worked  out  to  show  how  factors  such  as  moisture  are 
taken  care  of. 

Problem. — It  is  required  to  determine  the  energy  require- 
ments of  an  electric  core-baking  oven  baking  an  800-lb. 
charge  of  core  and  sand  in  forty-five  minutes;  8  per  cent 
moisture  in  sand  at  beginning  of  bake;  2  per  cent  moisture 
in  sand  at  completion  of  bake;  total  iron  in  racks  and 
trucks,   1,050  lb.;  258  sq.ft.  outside  oven  surface. 

Substituting  in  the  formula  used  in  the  previous 
problem,  with  W  ^=  800  lb.  sand,  S  =  specific  heat  of 
sand  r0.194),  T  =  450  deg.  Fahr.  —  50  deg.  Fahr.  = 
400  deg.  Fahr.: 

Absorption  sand  =r  (800  X  0.194  X  400)  -^ 

3,412  =  18.2  kw.-hr. 

From  the  information  given  there  is  present  0.08  X 

800  ^=  64  lb.  water,  and  as  the  finished  core  should  not 

contain  more  than  2  per  cent  moisture  there  must  be 

e%-aporated  0.06  X  800  =  48  lb.  water. 

Approximately  1,200  B.t.u.  is  required  to  evaporate  a 
pound  of  water;  hence: 

Absorption  of  water  =  (1,200  X  48)  -h 
3,412  =  16.9  kw.-hr. 
From  the  information  blank  there  is  present  750  +  300 
=  1,050  lb.  iron.     Therefore: 

Absorption  of  iron  =  (1,050  X  0.12  X  400)  -h 
3,412  =  14.7  kw.-hr. 
The  ventilation  for  a  core-baking  oven  should  be  such 
that  it  will  keep  the  oven  from  smoking,  and  it  is  found 
that  about  four  changes  of  air  per  hour  are  all  that 
is  required.  This  will  give  a  total  ventilation  of  1,080 
cu.ft.  per  hour,  or,  substituting  in  the  ventilation 
formula,  there  will  be  found : 

Ventilation  =  (1,080  X  0.08  X  0.23  X  400)  -^ 
3,412  =  2.3  kw.-hr.  per  hour. 
The  remarks  on  radiation  also  apply  to  this  oven,  and, 
substituting  in  the  formula  given  for  a  total  surface  of 
258  sq.ft.  for  the  oven  in  question,  there  results: 
Radiation  =  (0.25  X  400  X  258)  -f- 
3,412  =  7.5  kw.-hr.  per  hour. 
The    following    table    contains    the    values    obtained 
above: 


.\bsorption  sand 

Absorption  iron 

Absorption  water 

Radiation 

Ventilation 

Door  loss,  estimated. 

Total 


16.2 
M  7 
16.9 


24.3 
19  6 
22.5 
7  5 
2.3 
7.5 

83.7 


For  the  forty-five-minute  bake  the  theoretical  power 
consumption  in  kilowatt-hours  is  18.2  +  14.7  -\-  16.9  -f- 
i  (7.5  -|-  2.3  4-7.5)  =  62.7  kw.-hr.  This  consumption 
will  require  a  theoretical  installation  of  83.7  kw.  We 
would  actually  install  between  90  kw.  and  95  kw., 
depending  on  the  heater  selected. 

Too  much  emphasis  cannot  be  placed  on  the  use  of 
core  plates  of  the  least  possible  weight.     Each  100  lb. 
saving  in  weight  of  plates  will  result  in  a  saving  of 
(100  X  0.12  X  400)  H-  3,412  =  1.4  kw.-hr.  per  bake. 

As  the  ventilation  of  a  core-baking  oven  of  this  type 


is  not  important  and  as  the  oven  is  to  be  ventilated 
with  only  a  sufficient  amount  of  air  to  remove  the 
smoke,  natural  draught  will  be  sufficient.  In  this  oven 
the  ventilation  should  approximate  20  cu.ft.  per  minute. 
Since  the  theoretical  absorption  of  the  cores  is  18.2 
+  16.9  =  35.1  kw.-hr.  and  the  theoretical  oven  con- 
sumption per  bake  is  62.7  kw.-hr.,  the  theoretical  work- 
ing efficiency  of  the  oven  is,  therefore,  35.1  kw.-hr.  -^ 
62.7  kw.-hr.  =  56  per  cent.  This  efficiency  will  result 
in  the  baking  of  800  ^  62.7  or  12.8  lb.  of  cores  per 
kilowatt-hour. 


Generating  Costs  in  Stations 
of  Medium  Size 

Southern  Station  Burning  Mexican  Fuel  Oil  Averages 

1.37  Cents  per  Kilowatt -Hour — Another  Station 

with  River  Washery  Coal  Averages  1.24 

By  M.  J.  IDAIL 

Engineer  with  Francis  R.  Weller,  W^ashington,  D.  C. 

DURING  recent  years  of  rapidly  shifting  prices, 
scarcity  and  high  cost  of  fuel  and  difficult  labor 
problems  not  much  information  has  been  forthcoming 
regarding  the  cost  of  generating  electrical  energy.  In 
the  belief,  therefore,  that  engineers  and  managers  in 
small  central-station  systems  may  find  generating  cost 
data  useful  in  checking  their  own  costs,  tables  are 
offered  giving  the  operating  data  and  costs  of  two 
steam-power  plants  of  medium  capacity.  Plant  No.  1 
is  located  in  one  of  the  Middle  Atlantic  States,  and 
plant  No.  2  is  in  the  Southern  section  of  the  country. 
Both  of  these  plants  are  in  medium-size  communities 
and  pay  about  the  wage  scale  obtaining  in  the  average 
plant  of  the  size.  These  plants  are  well  managed,  and 
every  effort  is  made  to  operate  them  as  economically 
as  the  equipment  and  conditions  permit.  The  values 
given  in  the  tables  are,  with  the  exception  of  the  peak 
loads,  averages  for  three-month  periods. 

The  fuel  burned  in  station  No.  1  is  river  "washerj'" 
coal  (fine  particles  of  anthracite  coal).  This  coal  con- 
tains about  12,000  B.t.u.  and  is  reasonably  free  from 


TABLE  I— GEN'ERATING  COSTS  OF  STATION  NO.  I,  BURNING 
RIVER  "WASHERY"  COAL 


Oct- 
Dec.. 
1919 

Peak  load,  kw 860 

Monthly  output,  kw.-hr •  263,200 

Load  fartor,  per  cent 52 

Lb.  coal  per  kw.-hr 6.0 

Operating  cost  per  kw.-hr.: 

Superintendence  and  wages 0.56 

Fuel 0  73 

Water 0.01 

Lubricants 0  01 

Station  supplies  and  expenses. . .         0. 02 
Maintenance  cost  per  kw.-hr.: 

Buildings 

Steam 0.02 

Electric 


Jan.-  ?fpril-  July-.  Oct.- 

Ma".,  June.  Sept.,  Dec, 

1920  1920  1920  1920 

740  760  720  800 

247,900  279.300  250.400  276.000 

55  55  53  54 

5.5  56  5.1  5  3 


0  60 
0  66 
0.02 
0.01 
0  01 


0.47 
0  65 
0  02 
0  01 
0  02 


0  54 
0  60 
0  02 
0.01 
0.01 


0.46 
0.56 
0.01 
0  01 
0  02 


Total  generating  cost.  cent«  per 


1.35 


1.32 


dirt.  The  coal  has  to  bear  no  freight  charge  to  the 
plant,  and  during  the  period  covered  by  the  tabulation 
it  cost  the  company  about  $2.50  per  long  ton,  deliv- 
ered. The  coal  burned  during  the  last  part  of  1920 
was  not  so  good  a  grade  as  that  used  earlier  in  the  year. 
The  load  on  this  plant  is  a  combination  industrial  and 
lighting  load  of  very  good  power  factor.  Throughout 
the  period  covered  by  the  table  the  load  was  carried  on 
the  937-kva.  unit.     This   unit   has  a  barometric  con- 
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denser  which  develops  a  vacuum  of  27. -5  in.  to  28.0  in. 
(698  mm.  to  711  mm.),  referred  to  a  30-in.  (760-mm.) 
column.  Prior  to  April,  1920,  steam  was  supplied  from 
one  of  the  hand-fired  boilers,  the  coal  being  at  that  time 
handled  bj'  means  of  a  small  industrial  car.  In  April, 
1920,  the  stokered  boiler  was  put  in  operation,  along 
with  a  scraper  elevator  and  overhead-bunker  coal- 
handling  system  and  a  steam-jet  ash  conveyor. 

Comparing  the  six  months'  operation  after  the  in- 
stallation of  the  new  boiler-room  equipment  with  the 
previous  six  months'  operation,  the  percentage  reduc- 
tions in  operating  costs  are  as  follows: 


Per  Cent 

Coal  per  kilowatt-hour 7.0 

Superintendence  and  wages 13.0 

Fuel 10  0 

Total  generating  copt 8.0 


sive  and  out-of-proportion  maintenance  charge  to 
steam  equipment.  This  maintenance  charge  is  very 
largely  made  up  by  the  maintenance  of  the  two  engine- 
driven  units,  much  piston  and  cylinder  trouble  having 
been  experienced. 

In  determining  the  coal  equivalent  of  the  oil  burned 
the  actual  B.t.u.  content  of  the  total  oil  burned  is  con- 
verted into  terms  of  pounds  of  13,000  B.t.u.  coal.  The 
weight  and  B.t.u.  content  of  the  oil  has  varied  some- 
what. During  the  early  part  of  1919  average  values 
were  7.6  lb.  per  gallon  and  18.500  B.t.u.  per  pound. 

During  the  period  covered  by  the  tabulation  fuel  oil 
was  purchased  at  approximately  $1.13  per  barrel  of  42 
gal.    (159  1.)    delivered.     With  average  B.t.u.  content 

NATURE  OF  BOILERS  .4ND  GENERATING  EQIIPMEXT  IN  ST.\TIONS 
FOR  WHICH  COSTS  ARE  GIVEN 


In  this  case  it  is  felt  that  the  steam-jet  ash  conveyor 
is  responsible  for  the  fact  that  the  new  equipment  does 
not  show  a  considerably  greater  reduction  than  the 
above  in  operating  cost.  The  economy  of  the  new  in- 
stallation seems  to  be  on  the  increase.  The  total  gen- 
erating cost  for  December,  1920,  was  0.98  cent  per 
kilowatt-hour. 

The  load  on  station  No.  2  is  a  veiT  pronounced  sea- 
sonal load,  consisting  of  lighting  and  small  motors. 
The  months  of  heaviest  load  are  January,  Februan- 
and  March.  It  is  necessary  to  opei-ate  three  units  over 
the  peaks.  Because  of  warm  condensing  water  it  is 
not  possible  to  maintain  a  vacuum  in  excess  of  27.2 
in.  (691  mm.).  Mexican  fuel  oil  is  burned  under  the 
boilers   with    natural    draft. 

It  will  be  noted  that  the  fuel  equivalent  is  kept 
around  an  average  of  3.75  lb.  (1.7  kg.)  of  coal  per 
kilowatt-hour.  During  the  latter  part  of  1918  this 
average  equivalent  reached  a  value  as  high  as  5  lb. 


TABLE  II— GENERATING  COSTS  FOR  STATION  NO.  2.  BURNING 
MEXICAN  FUEL  OIL 

,Tan.-       April-      July-         Oct.-  Jan.-  April-  July- 
March,      June,      Sept..        Dec,  Mar.,  June,  Aug., 
1919         1919         1919         1919  1920  1920  1920 
Peak  load.  kw.  .        2,185        1,300        1,140        1.800  2,580  1,600  1.275 
Monthly  output, 

.-hr 557,400    386,100    359,000    491,300  75S.000  572,600  452.800 


Load  factor,  per 

* 

• 

' 

■ 

' 

' 

34 

40 

59 

64 

62 

64 

63 

Oilperkw.-hr.,  gal.: 

.37 

.35 

.36 

.33 

.35 

.31 

.31 

per  kw.-nr.,  lb. 

4.0 

3.6 

3.8 

3  3 

3  7 

Operating    cost 

per  kw.-hr..  cents; 

Superintendence 

0.21 

0.28 

0.29 

0.24 

0. 14 

0.23 

Fuel 

0.89 

0.82 

0  91 

0.77 

0.88 

1.05 

0.02 
0.02 

0.01 
0.04 

■  ■  0. 04 

■  ■  0  03 

'  ■  6'.  04 

"o.bi 

0  01 

and  expenses.. 

0.02 

0.02 

0  04 

0  02 

0.02 

0.01 

0  02 

Maintenance  cost 

per  kw.-hr.: 

0  01 

0  01 

0.03 

0.01 

Steam 

C  12 

0  15 

0  IC 

0  07 

0.16 

0.33 

0  03 

Electric 

0  01 

0.01 

0  06 

0.13 

Miscellaneous. 

0  01 

O.QI 

Total  gcncr.ating 

kw.-hr 

1  30 

1.33 

1.39 

1.15 

1.33 

1.78 

Station  Boiler  Equipment 

No.  1  Three  4 1 0-hp.  Keeler  boilers,  oper- 
ating at  200-lb.  pressure  and 
100  deg.  Fahr.  superheat;  one 
with  hand-fired  furnace  and 
other  with  Coxe  chain  grate 

No.  2  Three  335-hp.  Erie  City  boilers; 
one  400-hp.  and  one  500-hp. 
Heine  boiler,  all  operating  at 
200-lb.  pressure  and  100  deg. 
Fahr.  superheat. 


Generating  Equipment 
One    937-kva.    General    Electric 
turbo-generator  and  one  500- 
kva.  Westinghouse   set,    both 
rated  at  2.300  volu. 


>ne  l.250-kv3.  General  Electric 
turbo-generator  and  two  880- 
kva.  engine-driven  generators, 
all  rated  at  2,300  volts. 


and  combustion  efficiencies,  coal  would  have  to  be  pur- 
chased at  approximat'^ly  S4.60  per  ton,  delivered,  in 
order  to  equal  the  fuel  costs  given  in  the  table.  Since 
the  period  mentioned  oil  has  increased  in  price  to  $2.2.5 
per   barrel,   delivered. 


(2.3  kg.).  With  practically  the  same  equipment  it 
was  possible,  by  means  of  careful  instruction  and  con- 
stant direction  of  the  firemen,  to  reduce  the  fuel 
equivalent  from  5  lb.  to  3.75  lb.  For  the  month  of 
December,  1919,  it  was  3.2  lb.  (1.5  kg.).  It  may  also 
be  noted  that  as  the  winter  load  passed  the  boilers 
grew  dirty  and  the  pounds  of  coal  increased. 

The  total  generating  cost  is  made  high  by  the  e.xces- 


Generator  of  22,000  Kva.  Fating 
for  Western  Company 

ONE  of  the  largest  horizontal  watenvheel-driven 
generators  ever  built  has  recently  been  com- 
pleted for  the  Great  Western  Power  Company  of  Cali- 
fornia. It  is  a  three-phase,  60-cyele  machine  rated  at 
22,200  kva.,  0.9  power  factor,  11,000  volts,  171  r.p.m. 
There  will  be  two  units  of  this  type  in  the  Great 
Meadow  plant  on  Feather  River. 

The  fact  that  it  was  built  to  operate  on  a  165,000-volt 
transmission  line,  the  highest  operating  voltage  to  be 
reached  so  far  in  this  country,  caused  some  interesting 
features  to  be  incorporated  in  its  construction.  It  was 
designed  with  special  reference  to  line-charging  require- 
ments so  that  with  full-load  armature  current  the  trans- 
mission-line voltage  will  not  build  up  to  over  80  per 
cent  of  the  normal  voltage.  Silicon  steel  was  used  in 
the  construction  of  the  armature  to  minimize  core  loss. 
Tests  made  at  the  factory  on  the  generator  show  that 
it  has  97.25  per  cent  efficiency  at  full  load  and  un- 
usually high  efficiencies  at  partial  loads.  These  are 
95  per  cent  at  half  load  and  93  per  cent  at  quarter  load. 
All  efficiencies  were  at  0.9  power  factor. 

The  rotor  consists  of  four  separate  wheels  made  Into 
a  single  spider  with  rim  dovetailed  to  receive  the 
poles.  The  machine  is  inclosed  for  ventilation,  having 
air  inlets  on  each  side  consisting  of  ducts  coming  from 
underneath.  The 'heated  air  is  expelled  into  the  room. 
Some  of  the  dimensions  are  as  follows:  Total  height 
over  all,  21  ft.  (6.5  m.)  ;  distance  over  the  end  shields, 
about  7  ft.  (2.1  m.) ;  distance  from  the  floor  line  to  the 
top  of  the  machine,  13  ft.  (4  m.).  The  total  net  weight 
is  334,000  lb.  (151,500  kg.).  The  machine  was  built  by 
the  General  Electric  Company  and  is  the  largest  ever 
built  by  that  company. 
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Stability  of  Electric  Light  and 
Power  Securities 

Average  Price  of  Common  Stocks  Little  Affected  by 

Present  Business  Depression — Industrials 

Show  Wide  Fluctuations 

ON'E  of  the  essentials  of  a  good  security  is  that  it's 
value  shall  not  be  materially  affected  by  conditions 
existing  in  other  industries.  Our  industrial  and  finan- 
cial structure,  however,  is  so  interwoven  that  absolute 
immunity  from  outside  effects  is  impossible;  but  when 
an  industry  such  as  for  instance  the  electric  light  and 
power  industry  has  become  part  and  parcel  of  our  na- 
tional life,  its  earnings,  both  gross  and  net,  fluctuate 
but  little  from  year  to  year.  Any  general  industrial  or 
business  depression,  while  it  may  be  reflected  in  gross 
returns,  does  not  affect  income  as  adversely  as  it  does 
the  income  of  some  other  but  less  essential  primary  in- 
dustries. 


stocks  have  been  more  stable  than  the  industrial  stocks, 
and  practically  as  stable  as  the  railroad  stocks.  There 
is,  however,  a  noticeable  downward  trend  since  January, 
1913,  which  became  more  or  less  concentrated  during 
the  year  1917.  This  may  be  accounted  for  almost  en- 
tirely by,  first,  the  increasing  return  demanded  for 
capital,  and  the  resulting  fall  in  value  of  securities  upon 
which  a  return  is  more  or  less  fixed;  and,  secondly,  by 
the  adverse  sentimental  effect  of  the  present  traction 
situation,  rather  than  any  weakness  or  falling  off  in  the 
earnings  and  business  of  electric  light  and  power  com- 
panies themselves.  Had  the  electric  companies  been 
able  to  adjust  their  rate  schedules  quickly  to  meet 
higher  operating  costs,  as  is  possible  in  most  other 
primary  industries,  it  is  very  probable  that  this  down- 
ward trend  would  have  been  less  acute. 

If  that  portion  of  the  curves  prior  to  January,  1918, 
is  eliminated  from  consideration,  the  stability  of  the 
electric  stocks  is  quite  marked,  as  compared  with  the 
curves  of  industrials,  and  is  found  to  be  within  1  point 
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AVERAGE  PRICES  OF  ELECTRIC   LIGHT  AND   POWER,  INDUSTRIAL  AND  RAILROAD  STOCKS  FOR  THE  PAST  SIX  AND  ONE-HALF  YEARS 


Through  the  courtesy  of  the  National  City  Company 
we  are  able  to  show  a  chart  of  the  average  prices  of 
the  common  stocks  of  seven  representative  electric  light 
and  power  companies  by  months  for  the  past  six  and 
one-half  years.  To  the  diagram  have  been  added  curves 
showing  the  average  prices  of  twentv-five  industrial  and 
an  equal  number  of  railroad  stocks.  The  electric  light 
and  power  stocks  represented  are  of  companies  doing  a 
purely  electric  lighting  and  power  business.  Companies 
engaged  in  more  than  one  utility  activity  have  not  been 
included  in  the  tabulation. 

In  order  that  the  curves  shall  be  comparable  the 
values  plotted  have  been  obtained  by  averaging  the  high 
and  low  sales  of  each  of  the  stocks  which  have  occurred 
during  each  month. 

It  will  be  noticed  that  the  greatest  fluctuation  in  the 
case  of  the  seven  electric  stocks  for  the  period  of  six 
and  a  half  years  was  from  89  to  1.35,  a  range  of  46 
points,  as  compared  with  a  low  of  the  industrial  .stock 
of  .53  and  a  high  of  128,  giving  a  range  of  7.5  points. 
The  railroad  stocks  fluctuated  from  .53  to  84,  a  range 
of  31  points.     It  is.  of  course,  evident  that  the  electric 


of  the  extreme  movements  experienced  by  the  older  and 
more  mature  railroad  stocks.  During  this  period  of 
three  and  one-half  years  the  average  maximum  fluctu- 
ation of  the  electric  stocks  was  15  points,  as  compared 
with  14  points  for  the  railroads,  whereas  the  average 
of  the  industrial  stocks  ranged  between  75  and  128,  or 
a  total  range  of  53  points. 

It  is  plainly  evident  from  the  curves  that  electric  light 
and  power  stocks  are  much  more  stable  than  those  of 
industrial  companies.  Such  a  condition  is  of  course  to 
be  expected  as  the  earnings  of  electric  companies,  both 
gross  and  net,  per  dollar  invested,  fluctuate  but  little 
from  year  to  year,  whereas  the  income  of  many  indus- 
trial companies  goes  from  one  extreme  to  another,  de- 
pending on  the  general  business  condition  of  the 
country.  It  is  al.so  probable  that  as  the  interest  rate 
demanded  by  the  investing  public  decrea.ses  the  .selling 
price  of  electric  light  and  power  stocks  will  rise,  and 
may  even  exceed  the  level  attained  at  the  clo.se  of  1916. 
The  curves  indicate  that  stocks  of  electric  light  and 
power  companies  have  attained  an  enviable  position  in 
the  financial  world. 
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Readers'  Views  and 
Commeiits 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Outdoor  Meter  Installation 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  note  in  the  July  issue  of  the  Electrical 
World,  on  page  3,  that  you  advise  it  is  far  easier  to 
install  a  meter  on  the  porch  or  in  some  such  place  where 
it  may  be  read  without  the  reader  meeting  the  customer 
at  all.  There  is  no  question  but  this  practice  of  back 
porch  installation  eliminates  a  great  deal  of  annoyance 
and  trouble  due  to  customers  being  away  and  the  in- 
ability of  the  meter  reader  to  secure  the  meter  record. 
It  does,  however,  present  other  problems;  that  is,  rapid 
deterioration  of  the  meter,  temperature  error,  parts  of 
the  meter  and  rotating  standards  exposed  to  the 
weather  on  periodic  tests. 

It  is  my  understanding  that  all  of  the  leading  meter 
manufacturers  have  objected  to  the  installation  of 
meters  that  are  any  way  exposed  to  atmospheric  condi- 
tions. 

The  writer  some  time  ago  made  a  personal  investiga- 
tion of  several  hundred  meters  that  had  been  installed 
on  back  porches  for  a  period  of  four  or  five  years  and 
found  conditions  within  the  meter  which  caused  this 
company  to  abandon  such  practice.  I  believe  that  I  am 
correct  in  stating  that  at  least  one  commission  prohibits 
the  use  of  meters  on  back  porches.  It  is  possible  that 
where  climatic  conditions  are  ideal  the  installation  of 
meters  on  back  porches  would  be  satisfactory.  Our 
experience  and  the  experience  of  other  companies  with 
which  I  am  familiar  shows  that  this  method  of  install- 
ing meters  greatly  increases  the  maintenance. 
Hodenpyl,  Hardy  &  Company,  G.  C.  Langdell. 

Jackson,   Mich. 


Loose  Talk  on  Welding  Should  Be  Stopped 

To  the  Editor  of  the  Electrical  World: 

Sir:  For  the  good  of  the  electrical  industry  some 
means  should  be  found  to  eliminate  the  tremendous 
amount  of  loose  talk  on  the  subject  of  electric  welding 
which  is  at  the  present  and  has  been  for  some  time 
prevalent.  A  great  deal  of  this  is  the  result  of  igno- 
rance. Part  of  it  is  the  result  of  self-seeking  by  manu- 
facturers or  their  representatives.  I  am  not,  however, 
referring  to  the  usual  line  of  sales  "patter,"  which  is 
harmless  because  it  is  immediately  discounted  by  the 
prospective  buyer. 

Arc  welding  is  a  wonderful  advance  in  the  application 
of  electricity.  It  has  certain  limiting  characteristics 
which  any  one  acquainted  with  the  art  knows.  This 
fact  should  be  recognized  and  explained  to  the  prospec- 
tive user  for  his  own  protection,  for  the  protection  of 
the  people  who  buy  his  product  and  for  the  protection 
of  the  good  name  of  the  electrical  industry. 

There  are  at   the   present   time  hundreds   of  proper 


appliances  for  arc  welding  where  the  process  will  be 
very  difficult  to  introduce  because  some  uninformed  or 
misleading  enthusiast  has  made  claims  which  he  could 
not  back  up  and  which  resu'ted  in  disgust  on  the  part 
of  a  prospective  user.  There  are  some  types  of  machines 
on  the  market  which  are  not  suitable  for  arc  welding 
e.xcept  in  certain  cases.  There  are  certain  jobs  of 
welding  which  can  be  done  perhaps  under  certain  con- 
ditions but  in  general  cannot  be  done.  Add  to  this  fact 
an  ignorant  salesman  desirous  to  make  a  sale  at  any 
cost  and  short-sighted  propaganda  from  his  company, 
and  the  resulting  combination  may  do  immeasurable 
damage  to  other  manufacturers  who  are  honestly  try- 
ing to  advance  the  art,  to  say  nothing  of  the  harm  done 
to  prospective  customers. 

I  appreciate  that  this  unfortunate  condition  cannot 
be  rectified  in  any  other  way  than  by  proper  propa- 
ganda. Unless  each  manufacturer  of  arc-welding  equip- 
ment takes  it  upon  himself  to  see  that  the  claims  made 
by  his  salesmen  or  his  representatives  are  the  truth, 
the  whole  truth  and  nothing  but  the  truth,  present  con- 
ditions will  continue  and  the  sales  of  all  manufacturers 
of  we'ding  equipment  will  suffer.  J.  F.  Lincoln, 
Lincoln  Electric  Company,  Vice-President. 

Cleveland,  Ohio. 


Would  Be  World  Record 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  May  14  issue  of  the  Electrical  World, 
on  page  1126,  the  height  of  the  Ebro  Irrigation  & 
Power  Company's  dam  was  given  as  804  ft.  If  this 
were  correct,  the  height  would  be  a  world's  record. 
Inasmuch  as  P.  L.  Griffith,  who  was  superintendent  of 
electrical  construction  on  the  work  referred  to,  differs 
from  you  on  this  point,  perhaps  some  of  his  comments 
may  be  of  interest. 

He  writes:  "This  must  refer  to  the  Camarara  de- 
velopment, on  which  I  was  superintendent  of  electrical 
construction.  All  my  data  are  in  New  York,  but  the 
following  information  I  believe  will  be  close  enough: 
Development  located  in  the  province  of  Lerida,  on  the 
Noguera  Pallaresa  River;  height  of  dam,  approximately 
100  m.  above  riverbed;  head  on  turbines,  maximum, 
92  m.  Two  units  are  now  installed  of  18,500  hp.  each. 
The  ultimate  installation  will  consist  of  five  similar 
units,  total  92,500  hp.  Storage  reservoir  is  about  16 
km.  long. 

The  four  developments  of  the  Ebro  Irrigation  & 
Power  Company  include: 


Capacity. 
Plant  Hp. 

(1)  Pobla 4.599 

(2)  Serw 56.000 

(3)  Tremp 40.000 

(4)  Camarara 37.000 


Units- 


Installed  Ultima 

Three  horiiontal  3 

Four  vertical  5 

Four  horizontal  4 

Two  vertical  5 


We  are  passing  this  information  along  for  your  rec- 
ords without  further  comment,  but  can  in  no  way  vouch 
for  the  authenticity  of  the  above  quoted  figures. 
Electric  Bond  &  Share  Co.,  W.  W.  Brower. 

New  York.  Statistical  Department. 

[The  information  presented  in  the  Jlay  14  issue  of 
the  Electrical  World  was  not  obtained  directly  but 
through  a  news  source.  Since  that  time  one  of  our 
correspondents  has  sent  us  data  which  we  have  reason 
to  believe  are  more  authentic.  He  informs  us  that  the 
dam  is  on  the  Noguera  Pallaresa  River  and  is  approxi- 
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mately  295  ft.  high.  Two  out  of  five  ultimate  units  are 
in  operation,  being  rated  at  11,250  kw.  or  14,060  kva., 
50  cycles.  The  ultimate  installation  will  be  rated  at 
70,000  kw.  or  87,500  kva.  as  the  machines  have  been 
able  to  carry  considerable  overload.  These  figures  agree 
very  closely  with  those  given  in  Mr.  Brower's  letter. — 
Editor. 1 


Japanese  Law  Governing  Electrical  Operation 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  May  14  issue  of  the  Electrical  World 
an  article  by  the  writer  appeared  relating  to  the  pro- 
cedure of  applying  for  licenses  and  developing  water 
power  in  Japan.  Possibly  some  features  of  the  law 
applying  to  electrical  structures  and  the  operation  of 
public  utility  corporations  in  that  country  may  also  be 
of  interest.  Extracts  from  the  law  which  deal  with 
these  points  follow: 

VII. — A  person  engaged  in  an  electric  industry  [genera- 
tion, transmission  or  distribution]  may  enter  the  land  of 
another  person  when  it  is  found  necessary  to  do  so  for  the 
purpose  of  making  surveys  or  for  the  construction  of  works 
required  in  that  industry.  In  cases  where  it  becomes  neces- 
sary to  enter  the  property  of  another  person  approval  shall 
first  be  secured  from  the  administrative  authorities  and 
notice  given  to  the  mayor,  or  the  village  head  man,  who 
shall  issue  a  warrant  and  have  it  communicated  to  the  oc- 
cupant of  the  land.  A  person  engaged  in  an  electric  indus- 
try may  also  obtain  admission  to  the  land  or  buildings  of 
another  person  in  which  electric  structures  have  been 
erected,  provided  that  it  is  necessarj'  to  repair  or  inspect 
said  electric  structui'es.  However,  during  the  period  be- 
tween sunset  and  sunrise  he  shall  not  enter  a  home  or  other 
building  in  opposition  to  the  wishes  of  the  occupant,  except 
in  case  of  emergency. 

VIII. — In  case  it  becomes  necessary  for  a  person  engaged 
in  an  electric  industry  to  cut  down  trees,  bamboos  or  other 
plants  offering  obstacles  to  the  erection  of  electric  struc- 
tures or  to  the  maintenance  thereof,  and  in  case  permission 
of  the  owner  cannot  be  secured,  then  the  person  engaged 
in  the  electric  industry  may  cut  down  or  transplant  said 
trees,  bamboos  or  other  plants  with  the  permission  of  the 
administrative  authorities,  the  fact  having  previously  been 
repoited  to  the  owner.  In  a  case  of  emergency  the  person 
engaged  in  an  electric  enterprise  may  forthwith  cut  down 
or  transplant  said  trees,  bamboos  or  other  plants,  disre- 
garding the  foregoing  provisions,  but  the  fact  shall  be  re- 
ported without  delay  to  the  administrative  authorities. 

IX. — When  it  becomes  necessary  for  a  person  engaged  in 
an  electric  industry  to  construct  an  electric  line  above  or 
underneath  ground  which  has  been  set  aside  for  public  use, 
such  as  parks,  bridges,  ditches,  roads,  etc.,  said  person  may 
do  so  with  the  permission  of  the  superintendent  of  the  prop- 
erty concerned,  provided  that  the  construction  of  such  work 
does  not  interfere  with  the  utility  of  said  property.  For 
this  privilege  rent  must  be  paid,  as  required  by  the  super- 
intendent of  the  property.  If  the  superintendent  or  local 
administrative  authorities  refuse  to  grant  such  permission 
to  the  person  engaged  in  an  electric  industry,  or  if  the  rent 
stipulated  by  the  superintendent  is  found  unreasonable, 
then  said  person  may  apply  to  the  proper  minister,  who 
may  issue  the  necessary  permit  and  determine  the  rate  of 
rent. 

X. — A  person  engaged  in  an  electric  industry  may  con- 
struct, if  necessary,  an  electric  line  above  or  underneath 
the  ground  of  another  person  and  may  erect  on  the  ground 
of  another  the  structures  supporting  the  electric  wires, 
provided  that  no  other  similar  structures  are  already  in 
existence  and  also  that  such  construction  work  does  not 
interfere  with  the  original  use  of  the  property  by  the 
owner.  In  case  a  person  engaged  in  an  electric  industry 
intends  to  use  the  land  of  another  person  in  accordance 
with  the  foregoing  provisions  but  cannot  secure  the  per- 
mission of  the  owner  or  occupants  of  said  property,  he 
may    commence    the    work    after    prescribing    the    area    of 


property  required,  provided  permission  of  the  local  governor 
shall  have  first  been  received.  In  such  cases  the  fact  must 
be  reported  to  the  owner  or  occupant  at  least  five  days 
prior  to  the  erection  of  the  electric  structures. 

XI. — In  case  it  becomes  necessary  to  make  an  alteration 
in  the  use  of  land  on  or  near  which  an  electric  line  has 
been  constructed  in  accordance  with  the  provisions  of  the 
foregoing  article,  then  the  owTier  or  occupant  of  said  land 
may  require  the  person  engaged  in  the  electric  industry 
to  remove  the  electric  line  or  to  make  such  alterations  in 
the  electric  line  as  may  be  necessary  to  permit  the  owner 
or  occupant  of  the  property  to  make  the  contemplated 
changes  in  the  use  of  his  land.  The  cost  of  the  removal 
of  or  the  alterations  to  the  electric  line  shall  be  borne  by 
the  person  engaged  in  the  electric  business,  except  that  it 
shall  be  borne  by  the  owner  or  occupant  of  the  property 
if  the  latter  fails  without  proper  reason  to  make  the  con- 
templated changes  to  his  property  after  the  removal  of  or 
alterations  to  the  electric  line  have  been  completed. 

XII. — When  a  person  engaged  in  electric  industry  enters 
property  of  another  by  virtue  of  his  rights  under  Articles 
VII.  VIII  and  X,  he  shall  indemnify  the  owner  or  occupant 
of  the  property  for  any  loss  or  damage  resulting.  The 
amount  of  indemnity  shall  be  fixed  by  the  administrative 
authorities  who  have  granted  permission  to  enter  the  prop- 
erty. If  the  owner  or  occupant  of  the  property  is  dissatis- 
fied with  the  decision  of  the  administrative  authorities,  he 
may  apply  to  the  law  court  within  three  months  from  the 
date  on  which  such  information  was  received  by  him.  The 
administrative  authorities  may  require  the  person  engaged 
in  the  electric  industry  to  make  a  deposit,  or  to  give  a  bond 
in  sufficient  amount  to  cover  any  possible  damages  to  the 
property  on  which  electric  structures  are  to  be  erected. 

Charij:3  B.  Hawley. 

450  Munsey  Building,  Washington,  D.  C. 


Electric  Resistance  of  Creosoted  Poles 

To  the  Editor  of  the  Electrical  World: 

Sir:  Believing  that  there  exists  in  the  minds  of 
many  linemen  a  prejudice,  based  on  unnecessary  fear, 
against  the  use  of  creosoted  poles  on  lines  carrying 
high-potential  or  extra-high-potential  circuits,  and  be- 
lieving also  that  the  use  of  such  poles  may  aid  greatly 
in  solving  the  pole  problem — annually  becoming  more 
difficult  on  account  of  increasing  scarcity  of  cedar — in 
1919  I  made  inquiry  of  various  managers  over  the  South 
as  to  the  extent  of  their  use  of  these  poles  and  as  to 
the  difficulties  and  results  they  had  met. 

This  inquiry  developed  great  difference  of  opinion, 
and  further  search  failed  to  bring  conclusive  evidence, 
especially  in  regard  to  the  real  danger  to  linemen. 
I  then  appealed  to  the  United  States  Forest  Products 
Laboratory,  Madison,  Wis.,  and  to  the  Bureau  of  Stand- 
ards, Washington,  asking  that  an  investigation  be 
made  and  its  results  embodied  in  a  government  report 
on  the  subject.  The  replies  from  these  bodies  stated 
that  lack  of  funds  prevented  taking  up  the  investigation. 
I  found  one  creosoting  company  which  offered  to  pay 
part  of  the  expense  of  such  a  government  investigation, 
but  no  others  were  found  to  co-operate.  The  matter 
rested  here  until  the  recent  receipt  of  a  letter  from  the 
Forest  Products  Laboratory  asking  whether  I  had  been 
able  to  get  any  further  information  and,  if  so,  that  the 
results  be  forwarded  to  the  laborator>'. 

Creosoted  poles  would  be  particularly  advantageous 
on  street  lines  carr>-ing  2,300-volt  circuits.  An  authori- 
tative report,  such  as  one  by  the  government,  on  the 
resistance  of  such  creosoted  poles  and  the  actual  degree 
of  danger  and  inconvenience  involved  in  their  use  is 
highly  desirable,  and  I  ask  if  you  will  not  co-operate  in 
urging  the  government  to  undertake  the  inve.stigation. 

Monroe,  La.  Walter  G.  Kirkpatrick. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Strengthening  a  Dead-Ended  Circuit 

A  METHOD  of  overhead-line  construction  supersed- 
ing the  old  plan  of  anchoring  a  dead-ended  circuit 
on  pin-type  insulators  is  shown  in  the  accompanying  pho- 
tograph taken  on  the  system  of  the  United  Illuminating 
_  Company,  Bridge- 
port, Conn.  From 
the  pole  shown  a 
three  -  phase,  2,300- 
volt,  300-hp.  circuit 
is  taken  off  at  ap- 
proximately right 
angles  to  the  main 
line  to  feed  the  fac- 
tory of  the  Bryant 
Electric  Company. 
The  main  feed  is  a 
No.  4  0  circuit  dead- 
ended  on  Locke  No. 
3039  strain  insula- 
tors bolted  through 
a  double  cross-arm 
with  guy  hooks  on 
the  further  end  and 
a  guy  wire  to  the 
adjacent  pole.  The 
right-angled  branch 
is  also  dead-ended  on 
strain  insulators  at 
the  double  cross-arm 
next  to  the  top  arm,  and  the  branch  is  tapped  into  the 
main  feed  through  vertical  porcelain  tubes  2  in.  in  diam- 
eter and  24  in.  long.  This  method  costs  slightly  more  to 
install,  according  to  F.  W.  Brierly,  superintendent  of 
the  company,  but  gives  much  more  satisfactory'  service. 
With  the  older  scheme  of  dead-ending  on  pins  it  was 
found  that  a  No.  4  0  line  would  cause  pin  tilting  and 
cross-arm  breakage  in  a  short  time  after  installation. 
Boston,  Mass.         Field  Editor  Electrical  World. 


CIRCUITS    DEAD-END    ON    STRAIN 
INSULATORS 


distance  and  the  cost  of  wire,  insulators,  transformers, 
fuses  and  lightning  arresters  must  all  be  considered. 

On  rural  lines  it  will  generally  be  found  necessary 
to  string  only  two  or  three  primary  wires  of  compara- 
tively small  size.  It  is,  therefore,  possible,  so  far  as 
the  poles  are  concerned,  to  increase  the  span  length 
very  materially  while  keeping  the  same  factor  of  safety 
usual  in  urban  construction.  It  is  believed  that  a  span 
of  2.50  ft.  offers  a  number  of  advantages.  It  may  be 
used  for  primary  line  extensions  with  class  B  or  C  poles 
without  sacrifice  of  the  required  factor  of  safety.  Using 
30-ft.  poles  and  suitable  conductors,  the  necessary  clear- 
ance to  ground  can  be  obtained,  and  if  increased  busi- 
ness makes  additional  wires  necessary,  such  a  line  can 
be  changed  to  12.5-ft.  spans  by  setting  the  intervening 
poles.  With  250-ft.  construction  it  is  desirable  to 
shorten  spans  and  double-arm  poles  at  sharp  cornel's, 
and  dead  ending  and  guying  should  be  done  in  a  thor- 
ough manner. 

With  the  long-span  construction  it  is  necessary  to  use 
a  conductor  having  a  higher  elastic  limit  than  the  No.  6 
copper  in  common  use.  There  are  four  materials  which 
have  the  necessary  strength — steel,  copper-clad  steel  and 
hard  or  medium-drawn  copper  wire  and  rteel-cored 
aluminum  cable.  Except  in  cases  where  the  line  current 
is  very  small  and  the  distance  short,  the  first  two 
materials  are  unsatisfactory  because  of  their  low  con- 
ductivity, and  for  general  service  on  long-span  rural 
lines  the  choice  appears  to  rest  between  medium-drawn 
copper  wire  and  steel-cored  aluminum  cable.  There  is 
usually  no  important  price  differential  between  these 
materials  when  purchasing  wire  of  equal  conductivity. 


Economy  of  250-Ft.  Spans  for 
Rural  Lines 

THAT  some  type  of  construction  less  expensive  than 
that  standardized  for  urban  work  is  necessary  to 
make  farm  lines  an  economic  possibility  was  pointed  out 
in  the  preliminary  report  of  the  committee  on  rural  lines 
of  the  Empire  State  Gas  and  Electric  Association,  pre- 
sented by  E.  H.  Shepard.  It  is  essential  that  there  be 
no  sacrifice  of  a  reasonable  factor  of  safety,  that  the 
construction  involve  a  minimum  amount  of  maintenance 
since  it  is  relatively  difficult  to  reach  and  that  easily 
obtainable  materials  be  used.  It  is  advantageous  to 
use  the  same  voltage  for  rural  as  for  urban  circuits 
where  practicable,  as  transformers,  insulators  and  other 
accessories  are  thus  interchangeable.  If  it  is  necessary 
to  use  a  higher  voltage,  the  choice  will  depend  upon  an 
analysis  of  the  individual  case  in  which  the  load,  the 


COST  OF  ONE  MILE  OF  2,300-VOLT  SINGLE-PHASE  LINE, 

AS  OF  JUNE, 

1921 

, 

-  125-Ft 

Spans - 

—250-Ft. 

Spans-- 

No.  Item 

s       Cost 

No.  Items 

Cost 

30-ft.  6-in.  top  Western  cedar  poles. 

43 

$447  20 

30-ft.  class  C  Western  cedar  poles. 

23 

$276.00 

Four-pin  fir  cross-arms  with  pins  and 

45 

45.00 

27 

27  00 

8-in  X  lO-in.galvaniied  machine  bolts 

41 

4  92 

19 

2  38 

£-in.  X  I4-in.  galvanized  machine  bolts 

0  31 

4 

0  62 

i-in.  X  14-in.  galvanized  double-arm 

holts 

0  65 

8 

1  30 

!-in.  X  4-in.  lag  bolts 

45 

1   35 

27 

0  81 

7   12 

2 

7  12 

}-in.  galvaniied  steel  cable,  ft 

100 

1  00 

40 

4  00 

Three-bolt  guy  clamps 

0  96 

8 

1  92 

0  82 

b 

2  46 

90 
11.000 

40  50 
221   00 

54 

24.30 

Xo.  6  copper  wire,  ft 

Xo.  4    triple-braid    weatherproof 

10.800  ft 

212  00 

X(.   6  iiluminum  tie  wire. 

200  ft 

Mi-i-cllunoous  material 

II)  iin 

10  00 

js  I'o 

Sotting  polos.  , . . 

J  ^n  ni) 

1  2  uo 

40  00 

Placing  arm.» 

::  so 

II   50 

i:  111! 

1  1 0   00 

Supervision 

48  45 

34  20 

Total  labor  and  material 

$1,313.78 

$946    II 

Overhead  expense  at  15  per  cent. .  . . 

197  07 

$1,510.85 

$1,088  03 

Saving  on  250-ft.  span 

422  82 

July  23,  1921 
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The  steel-cored  aluminum  requires  somewhat  more  care 
than  copper  in  installation,  and  the  junk  value  of  the 
copper  IS  proportionately  higher  than  that  of  stee!- 
cored  aluminum.  The  steel-cored  aluminum  is,  how- 
ever, much  stronger  than  hard  or  medium-drawn  copper 
of  the  same  conductivity  and  is,  therefore,  better 
adapted  to  small  sizes  for  stringing  long  spans  on  low 
supports. 

The  sag  that  is  recommended  for  Xo.  4  aluminum 
cables  steel-reinforced  is  52  in.  for  a  2o0-ft.  span  at  a 
temperature  of  60  deg.  Using  30-ft.  poles,  clearance 
to  ground  at  the  center  of  the  span  will  then  be  about 
20  ft.  3  in.  Standard  X.  E.  L.  A.  cross-arms  with  1-in. 
locust  pins  are  suitable  for  the  construction  proposed. 
The  use  of  four-pin  cross-arms  for  two-wire  lines  or 
six-pin  arms  for  three-wire  or  four-wire  lines  is  sug- 
gested to  obtain  ample  separation  of  conductors.  Stand- 
ard galvanized  line  hardware  should  be  used.  The  sav- 
ing to  be  effected  by  the  proposed  construction  will  vary 
with  different  companies,  being  dependent  principally 
on  the  m.aterial  used  and  the  cost  of  labor.  The  accom- 
panying tabulation  shows  the  cost  of  one  mile  of  single- 
phase,  2,300-volt  line  of  standard  construction  and  one 
mile  of  long-span  construction  on  a  reasonably  straight 
road,  free  from  trees  and  when  no  conflict  will  be 
encountered  with  the  construction  of  other  utility  com- 
panies. It  is  assumed  that  both  lines  are  dead-ended 
at  each  end.  Field  Editor  Electric.\l  World. 

New  York,  X.  Y. 


Curves  Used  to  Show  How  Arc  Lamps 
Are  Standing  Service 

IX  ORDER  to  keep  track  of  the  condition  of  arc  lamps 
the  distribution  department  of  the  Worcester  (Mass.) 
Electric  Light  Company  employs  curves  showing  the 
number  of  lamps  which  are  replaced  each  week.  An 
increase  in  the  number  of  arc  lamps  taken  out  in  any 
week  as  .shown  by  these  curves  leads  to  the  conclusion 
that  the  arc  lamps  were  not  put  in  proper  shape  before 
being  installed  on  the  line  or  that  they  were  handled 
carelessly  by  the  trimmers.  There  are  two  of  these 
curves  showing  respectively  the  withdrawals  of  the 
ornamental  lamp  in  the  special  white-way  service  and 
the  withdrawals  for  the  ordinary  street  lamps.    George 
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.NUMBER  OF   ARC  LAMPS  CHANGED  FOR  REPAIRS  OR   OTHER 
PURPOSES    SHOWN    WEEKLY    BY    THIS   CURVE 

M.  Hardy,  superintendent  of  the  company,  is  responsible 
for  the  development  of  these  curves. 

Similar  curves  to  this  are  used  for  many  purposes  by 
this  company.  Some  of  them  have  already  been  pub- 
lished in  Electrical  World  and  more  will  be  published 
in  subsequent  issues. 

Boston,  Mass.      Field  Editor  Electrical  World. 


Filing  3Iore  Than  26,000  Charts  on  an 
Open  Wall  Rack 

,  \  CHART  rack  with  a  capacity  of  26,300  circular 
l\.  recoi'd  sheets  of  10-in.  diameter  is  in  service  in  the 
offices  of  the  generating  department  of  the  Edison 
Electric  Illuminating  Company  of  Boston.  The  rack 
holds  charts  from  boiler-room  and  turbine-room  instru- 
ments. It  is  constructed  of  soft-pine  strips,  shellacked 
and  fastened  together  with  light  screws.  Recesses  about 
i  in.  deep  are  cut  in  the  strips  where  they  cross  one 
another  to  insure  a  solid  structure.  The  strips  are 
1  in.  thick  by  IV  in.  wide  and  are  run  12  in.  apart  on 
centers  between  horizontal  rows.  The  rack  is  divided 
into  three  sections  each  4  ft.  long,  and  each  of  these 


COAT  HOOKS  KEEP  THE  CH.\RTS  FRO.M  BEING  BLOW.N  .\WAY 

sections  is  attached  by  picture  hooks  to  the  molding  of 
the  office,  the  lower  portion  also  being  screwed  into  the 
wainscoting.  The  charts,  which  have  holes  4  in.  in 
diameter,  are  hung  on  brass  coat  hooks,  of  which  there 
are  seventy-two  fastened  to  the  strips  as  shown  in  the 
accompanying  photograph.  These  hooks  cost  about  $8, 
but  were  found  superior  to  inclined  wooden  pins,  off 
which  currents  of  air  would  sometimes  blow  the  charts. 
Each  hook  will  carry  365  charts  in  order,  and  thus  the 
e.xact  conditions  at  any  boiler  or  turbine  equipped  with 
recorders  can  be  determined  immediately  for  any  time 
within  a  year's  run  without  the  usual  trouble  of  un- 
earthing such  records  from  stacked-up  piles.  The  cost 
of  rack  complete  was  about  $25.  R.  E.  Dillon, 

Assistant   Superintendent  Generating  Department. 
Edison  Electric  Illuminating  Company, 

Boston,  Mass. 

Holder  for  Wire  dieter  Seals 

A  RECEPTACLE  for  wire  seals  in  the  meter  .shop 
usually  presents  a  .sad  spectacle.  The  use  of  a  la'ge 
test  clip  for  holding  the  seals  is  convenient,  keeping  the 
seals  off  the  floor  and  in  one  bunch  and  allowing  one  to 
be  taken  without  disturbing  the  rest.  It  is  good  for 
one  seal  or  fifty  at  a  time.  The  terminal  screw  on  the 
clip  is  removed  and  a  wood  screw  used  to  fasten  the 
clip  rigidly  to  the  end  of  the  test  bench.  Two  flat 
metal  hooks  prevent  side  swing.  D.  A.  McXULTY. 
Waterbury,  Conn. 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Electric  Drive  for  Small  Rock  Crusher 
and  Pulverizer 

I'^HE  proper  size  of  motor  to  install  on  a  small  rock 
crusher  and  pulverizer  and  whether  a  gasoline 
engine  should  be  used  in  preference  to  motor  drive 
were  questions  which  had  to  be  settled  recently  for  a 
large  fertilizer  company.  To  handle  the  output  of  a 
newly  acquired  quarry  this  company  purchased  a  rock 
crusher  rated  at  1^  tons  per  hour  and  a  pulverizer  of 
the  same  rating.  The  manufacturers  of  the  machines 
recommended  that  a  5-hp.  motor  be  used  to  operate  the 
pulverizer  and  a  6-hp.  motor  to  run  the  crusher,  making 
a  total  of  11  hp.  A  motor  salesman  recommended  indi- 
vidual operation  with  a  5-hp.,  1,800-r.p  m.  motor  and  a 
7i-hp.,  900-r.p.m.  motor.  This,  of  course,  would  give 
satisfactory  operation,  but,  on  the  other  hand,  would 
have  entailed  a  rather  high  minimum  or  service  charge. 

The  matter  finally  came  to  the  engineering  depart- 
ment of  a  public  utility.  An  inspection  of  the  two 
machines  showed  the  following  characteristics:  The 
jiulverizer  operated  at  1,400  r.p.m.  and  having  a  heavj- 
rotating  hammer  required  a  rather  high  torque  to  get 
it  up  to  speed.  However,  when  it  was  running  at  full 
speed  the  kinetic  energj'  stored  up  in  the  revolving 
pulverizer  would  aid  materially  in  starting  the  crusher, 
and  it  required  considerably  less  power  to  keep  it  in 
motion  than  to  start  it.  The  pulverizer  was  equipped 
with  only  a  tight  pulley.  The  crusher  operated  at  300 
r.p.m.  and  was  equipped  with  tight  and  loose  pulleys. 
With  this  condition  the  full  power  of  the  motor  could 
be  utilized  for  starting  the  pulverizer,  and  when  this 
was  brought  up  to  speed  the  crusher  could  be  thrown 
in  and  the  motor  would  receive  help  from  the  pulverizer 
in  starting  it.  The  engineer  accordingly  recommended 
that  a  7l-hp.,  three-phase,  1,800-r.p. m.  motor  be  em- 
ployed to  drive  both  machines  from  a  counter  shaft. 
The  utility  company  had  two  phases  and  a  neutral  of 
its  three-phase  system  running  past  the  place,  and  with 
this  small  installation  it  had  agreed  to  make  a  "V" 
connection  with  the  two  phases  and  the  neutral  rather 
than  insist  on  the  prospective  customer  paying  the 
expense  of  canying  the  third  phase  of  the  system 
2,000  ft.  to  reach  his  premises.  The  minimum  or  serv- 
ice charge  for  this  size  motor  was  approximately  $4.50 
per  month. 

A  comparison  of  the  cost  for  a  gasoline  engine  instal- 
lation was  made.     The  figures  were  as  follows: 


Price  paid  for  motor  and  starting  compensator,  complete $150  00 

Cost  of  suspending  motor  from  ceiling 6  00 

Total $1 56  00 

Price  asked  for  the  15-bp.  gasoline  engine J285  00 

Cost  of  installing  on  concrete  foundation  (e«timatcd^ _ 20  00 

Total $305. DO 


The  difference  between  cost  of  gasoline  engine  and 
motor   installation   was    $149,    and   assuming   that   the 


installation  was  not  used  at  all,  it  would  have  required 
thirty-three  months  for  the  service  charge  to  dissipate 
the  difference  in  first  cost.  Therefore  the  manufac- 
turer chose  the  motor  drive.  The  installation  was 
accordingly  made,  and  a  test  showed  that  the  installa- 
tion operated  satisfactorily  and  the  motor  furnished 
plenty  of  power  for  starting  and  running  as  the  accom- 
nanying  table  shows.     The  power  required  was  calcu- 

POWER  REQUIRED  IN  3M.\LL  ROCK  CRC3HER  ANT) 

PULVERIZER  INST.\LL.\TION 

Both  machines  rated  at  I }  tons  of  limestone  per  hour 

Operation  Power  Required,  Hp. 

Starting  pulverizer 6 

DriWng  pulveri2er  Hgdt 2.2 

.starting  crusher  (pulverizer  running) 6.5 

Driving  pulverizer  and  crusher  li^ht 4.15 

Driving  pulverizer  and  crusher  at  full  load 6  8 

lated  from  wattmeter  measurements  of  the  input  multi- 
plied by  the  efficiency  of  the  motor. 

Instances  like  this  are  continually  coming  up  which 
show  the  value  accruing  to  both  the  utility  and  the 
prospective  consumer  of  competent  engineering  advice. 

Cincinnati,  Ohio.  A.  G.  Driiry. 


Connectors  for  Truck-Charging  Sockets 
Save  Wires 

WHEN   charging  batteries   on   industrial  trucks   a 
large   manufacturing   company    in   the    East   for- 
merly experienced  fi-equent  trouble  due  to  the  breaking 

and  short-circuiting  of 
the  leads  on  the  chaig- 
ing  plugs.  The  leads 
must  of  necessity  be 
stranded  to  give  flexi- 
bility, but  if  the  strands 
are  screwed  into  the 
plug  directly,  they  soon 
break  and  cause  a  short 
circuit.  By  making 
'  '.  .  brass  plugs  as  shown  in 
sxFJt^  the  drawing  to  fit  in  the 
charging  plugs,  and 
soldering  in  the  wire, 
putting  over  this  a  fiber 
tube,  all  danger  from 
strands  short-circuiting 
is  removed.  This  was 
done  not  only  on  the 
charging  plugs  but  also 
on  the  plug  on  the  car 
which  fits  into  the 
charging  socket  and  is 
connected  to  the  motor  on  the  truck.  Since  making  this 
change  no  trouble  has  been  experienced  with  leads  break- 
ing off  and  short-circuiting.  Eustace  C.  Scares, 
Ophuls,  Hill  &  McCreery,  Electrical  Engineer. 

New  York,  N.  Y. 
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BRASS    PLUG   TAKES    PRESSURE    OF 

SCREWS  INSTEAD  OF  STRANDED 

WIRE 


July  23,  1921 


ELECTRICAL     WORLD 


177 


Lighting  a  Structural-Steel  Plant 

FOR  lighting  the  Gage  Structural  Steel  Company's 
plant  at  Chicago  an  illumination  design  has  been 
worked  out  which  might  be  applied  to  other  plants  of  the 
same  general  characteristics.  This  plant  starts  work 
at  7  o'clock  in  the  morning  and  continues  until  6  o'clock 
in  the  evening.  The  energy  is  60-cycle  alternating  cur- 
rent, and  voltage  remains  fairly  constant  at  115  volts. 


LIGHTING  REQUIRES  0.7  WATT  PER  SQUARE  FOOT 

The  room  which  is  illustrated  in  the  accompanying  pho- 
tograph has  a  wadth  of  64  ft.,  a  'ength  of  200  ft.  and  a 
height  of  30  ft.  The  walls  and  the  ceiling  are  both  of  a 
dark  color. 

The  lighting  installation  consists  of  twenty  500-watt 
gas-filled  lamps  hung  at  a  height  of  21  ft.  above  the 
floor  in  deep-bowl  enameled-steel  reflectors.  The  energy 
required  is  0.7  watt  per  square  foot  of  floor  surface. 
The  equivalent  burning  hours  per  month  are  approxi- 
mately 75,  and  the  estimated  consumption  per  month  is 
approximately  750  kw.-hr.  As  the  power  and  light  are 
both  on  the  same  meter,  the  energy  consumption  could 
not  be  measured  accurately  and  the  figure  given  is  an 
estimate.  Field  Editor  Electrical  World. 

Chicago,  111. 


Motor  Troubles  Which  Show  Up  as 
Heating 

OVERHEATING  of  any  part  of  a  motor  indicates  that 
some  trouble  is  present  which  must  be  removed. 
If  there  is  a  full  load  carried,  the  frame  will  probably 
be  quite  warm,  and  with  an  overload  the  insulation  is 
likely  to  smell  as  if  burned  owing  to  the  heat  carboniz- 
ing the  cotton  braid  and  shellac.  The  quickest  remedy 
in  such  a  case  is  to  reduce  the  load  or  shut  down  the 
motor  for  a  test.  If  an  ammeter  is  connected  in  the 
line,  the  load  is  easily  determined.  A  thermometer  test, 
with  the  bulb  imbedded  in  cotton,  will  show  whether  the 
heat  is  excessive  or  not. 

Excessive  heat  may  be  caused  by  the  armature  or 
rotor  striking  the  poles  or  stator.  In  such  a  case  renew 
the  bearing  sleeves.  Not  more  than  three  months  should 
elapse  without  trying  a  steel  gage  between  the  rotor  and 
the  stator  of  induction  motors  to  determine  the  clear- 
ance, as  this  may  save  an  untimely  shutdown. 

When  the  heat  comes  from  the  bearings  this  is  usually 
due  to  mechanical  friction,  such  as  poor  lubrication  or 


a  bent  shaft,  and  not  to  electrical  defects.  If  the  heat 
is  from  an  overload,  the  fuses  may  melt  repeatedly  or 
the  relays  may  open. 

Heat  on  the  commutator  of  a  direct-current  motor 
may  be  due  to  heavy  friction  of  the  brushes  or  to  flash- 
ing over  continuously.  If  the  former  trouble  is  found, 
loosen  up  on  the  tension  springs.  For  the  latter  per- 
haps shifting  the  brush  rocker  arm  will  eliminate  flash- 
ing and  reduce  the  heating.  H.  S.  Rich. 

East  Berlin,  Conn. 


Testing  for  Phase  Sequence  in 
Three-Phase  Circuits 

IN  THE  interesting  article  by  Prof.  F.  A.  Kartak  on 
"Testing  for  Phase  Rotation  in  Three-Phase  Cir- 
cuits" which  appeared  in  the  Electrical  World  for 
April  23,  1921,  four  methods  of  determining  phase 
rotation  are  classified.  A  method  devised  by  the  writer 
and  which  differs  materially  from  the  four  mentioned 
in  the  article  will  possibly  be  of  interest  to  those  who 
have  to  make  tests  of  this  nature.  This  method  re- 
quires a  small  polyphase  transformer  core  having  two 
primary  windings,  one  on  each  of  the  outside  legs,  a 
secondary  winding  on  the  common  leg  and  a  lamp  in  the 
secondary  circuit. 

The  ratio  of  resistance  to  reactance  in  one  of  the 
primary  coils  is  made  greater  than  the  corresponding 
ratio  in  the  other  primary  coil.  The  flux  in  the  core 
of  the  former  coil  wi':l  therefore  lag  the  emf.  impressed 
on  that  coil  by  an  angle  smaller  than  that  by  which  the 
flux  in  the  core  of  the  latter  coil  lags  the  emf.  impressed 
on  that  coil.  T.herefore  the  resultant  flux  in  the  com- 
mon leg  will  have  a  value  which  is  of  diff'erent  magni- 
tude according  to  the  phase  rotation  of  the  source,  and 
it  follows  that  the  lamp  connected  in  the  secondary 
circuit  will  have  a  different  brightness. 

The  electrica'.  connections  of  the  transformer  used  in 
this  method  are  shown  in  the  drawing,  as  are  the  ap- 
pro.ximate  phase  relations  of  the  polyphase  emfs.  and 
transformer  fluxes  for  opposite  orders  of  rotation.  Vec- 
tors 1 — 2,  2 — 3  and  3 — 1  represent  the  three  emfs.  of 


prWer  of  sequoKe 


Qnierjf_S3uer>ce 


TRANSFORMER   FOR  DETERMINING  PHASE   SEQUENCE  OF  A 
THREE-PHASE    CIRCUIT 

a  polyphase  circuit.  A  represents  the  approximate 
phase  of  the  flux  in  the  core  surrounded  by  the  highly 
reactive  coil.  B  represents  the  approximate  phase  of 
the  flux  in  the  core  surrounded  by  the  coil  of  lower 
reactance.  A  lags  the  corresponding  emf.  3 — 1  by 
nearly  90  deg.  B  lags  emf.  1 — 2  by  about  45  deg.  C 
is  the  re.sultant  flux  in  the  third  or  common  leg. 
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The  effect  on  the  resultant  flux  caused  by  different 
orders  of  rotation  is  shown  by  the  two  sets  of  dia- 
grams. The  current  in  the  secondary  circuit  naturally 
reacts  upon  the  component  fluxes  so  that  their  lags  and 
magnitudes  will  not  be  identical  in  the  two  orders. 
There  is  no  difficulty,  however,  in  so  proportioning  the 
windings  as  to  secure  the  effect  desired. 

A  convenient  assembly  of  the  apparatus,  including 
a  quick  reversing  switc?i,  occupies  a  box  61  in.  x  41 
in.  X  21  in.  and  weighs  3  lb.,  thus  being  readily  carried 
in  a  meterman's  kit.  Henry  J.  Blakeslee. 

States  Company, 

Hartford,  Conn. 


Motor  Shaft  Repaired  by  Auto-Welder 
Without  Removing  Winding 

A  METHOD  used  for  welding  ends  on  motor  shafts 
by  means  of  a  steam  hammer  without  removing 
the  motor  winding  is  described  on  page  830  of  the  April 
9  issue  of  the  Electrical  World.  This  operation  is 
very  easily  accomplished  by  means  of  the  automatic 
electric  arc  welder.  The  end  of  the  armature  shaft  is 
tapered  to  a  point  and  a  short  drill  hole  made  at  the 
center.  The  extra  material  is  machined  with  a  taper 
and  with  a  corresponding  projection  to  line  up  the  two 
pieces  of  steel.  The  projection  on  the  second  piece  fits 
into  the  hole  in  the  shaft  end.  The  shaft  is  then 
mounted  in  a  lathe  and  material  is  deposited  in  the 
groove,  thoroughly  uniting  the  two  sections.  After  the 
groove  is  filled  up  the  metal  may  be  machined  to  any 
desired  shape. 

In  some  cases  the  pulley  or  gear  is  not  damaged  so 
severely,  and  it  is  possible  to  salvage  the  shaft  by 
merely  building  it  up  without  removing  any  metal.  The 
entire  armature  and  shaft  are  mounted  in  the  lathe. 
This  application  is  of  considerable  value  in  salvaging 
street-railway  motor  shafts  where  the  pinion  seat  is 
often  damaged,  but  can  be  reclaimed  by  building  up  the 
surface  above  the  original  size  and  machining  to  the 
proper  dimensions. 

Owing  to  the  fact  that  the  heat  is  utilized  so  efficiently 


Adoleol  material 


Worn  motor  shaft 
cut  away 
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WORN  MOTOR  SHAFT  PREPARED  FOR  BUILDLNG  UP  BY 
AUTOMATIC    WELDING 

in  the  electric  arc,  it  is  localized  at  the  point  where  the 
welding  is  being  done,  and  the  windings  need  not  be 
removed  in  any  case  from  the  core,  nor  need  the  core 
or  commutator  be  removed  from  the  shaft.  This  process 
has  been  used  on  shafts  from  \  in.  in  diameter  up  to 
26  in.  in  diameter.  H.  L.  Unland, 

Power  and  Mining  Engineering  Department. 
General  Electric  Company, 
Schenectady,  N.  Y. 


and  W  amp.fijsesl 


MOTOR    NEED    BE    SHUT   DOWN    ONLY 
SHORT  TIME  WHILE  CONNECTING 
TEST  BOARD  INTO  CIRCUIT 


Board  for  Making  Quick  Connections 
When  Testing  Motors 

IN  CONNECTING  instruments  for  making  a  test  on 
motors  in  an  industrial  plant,  speed  in  making  con- 
nections is  in  most  cases  a  very  important  factor,  and 
fu  1  fuse  protection  is  equally  important,  because  such 
tests  are  often  made  when  motors  show  signs  of  over- 
load, which  means  that  fuses  are  needed,  and  also 
because  of  the  fact  that  there  are  in  most  cases  ex- 
posed connec- 
tions on  the 
wattmeter  or 
current  trans- 
formers which 
might  cause 
short  circuits. 
A  board  which 
allows  quick 
connection  and 
still  has  full 
fuse  protection 
has  been  devel- 
oped by  the 
writer.  The 
secondarj'  cur- 
rent connec- 
tions and  the  voltage  connections  are  made  at  one  side 
of  the  board  and  are  similar  to  those  used  on  another 
board  described  by  the  writer  in  the  Electrical  World 
for  Sept.  20,  1919,  page  658.  Each  of  these  sections 
contains  a  double-pole,  double-throw  switch  which  may 
be  used  for  checking  connections  or  making  power-factor 
calculations,  or  reversing  leads  if  desired.  In  the  center 
of  the  board  is  a  short-circuiting  switch  which  shunts 
the  current  around  the  current  transformers  while  the 
motor  is  being  started.  This  switch  is  open  when 
readings  are  taken. 

Connected  to  the  line  and  to  the  short-circuiting 
switch  are  copper  bars,  to  which  are  fastened  fuse  clips 
of  proper  size  and  spacing  to  take  fuses  rated  at  30-, 
60-,  100-amp.  The  proper-sized  fuses  are  put  into  these 
clips,  and  then  connection  is  made  with  the  motor  leads 
at  the  motor  fuses.  In  making  these  connections  the 
writer  keeps  on  hand  two  blown  fuses  of  everj  size  to 
be  found  in  the  plant,  and  these  fuses  are  provided  with 
short  leads  which  are  connected  to  the  board  (as  shown 
in  the  drawing).  The  current  is  then  passed  around 
the  motor  fuse  clips  to  the  board  and  back  to  the  motor 
line. 

When  inserting  the  board  in  the  motor  circuit  the 
motor  is  shut  down  until  the  fuses  are  removed  and 
inserted  in  the  clips  on  the  board.  The  blo\\^l  fuses 
are  inserted  in  place  of  the  regular  motor  fuses.  The 
short-circuiting  switch  is  closed  and  the  motor  is 
started.  A  test  clip  is  provided  for  making  a  connec- 
tion to  the  third  wire  in  the  motor  circuit,  and  this 
connection  is  disregarded  until  the  motor  has  been 
started.     This  saves  some  of  the  time  of  shutdown. 

This  particular  board,  which  is  30  in.  x  19  J  in.  in 
size,  has  leads  10  ft.  long.  The  motors  to  be  tested 
range  from  1  hp.  to  25  hp.  and  operate  on  a  440-volt, 
three-phase  circuit.  When  it  is  desired  to  test  a  motor 
which  is  too  small  to  warrant  the  use  of  current  trans- 
formers, the  primary  leads  may  be  connected  directly 
to  the  instrument  by  attaching  a  to  a,  and  b  to  b,. 
Bullard  Machine  Tool  Company,  A.  H.  Platt, 

Bridgeport,  Conn.  Chief  Electrician. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
^f  Electric  Light,  Power  and  Heat 


Personal  Contact  Makes  for  Better 
Public  Relations 

IX  THE  report  of  the  public  policy  committee  of  the 
Pacific  Coast  Division  of  the  National  Electric  Light 
Association,  of  which  John  A.  Britton,  vice-president  of 
the  Pacific  Gas  &  Electric  Company,  is  chairman,  the 
views  of  the  various  power  company  executives  on  the 
Pacific  Coast  were  set  forth.  Pointing  out  the  neces- 
sity for  better  public  relations,  the  report  said :  "It  is 
too  often  the  fault  of  large  organizations  that  the  man 
who,  some  distance  from  the  head  office,  is  compelled  to 
come  into  contact  with  the  people  and  to  represent  by 
act  and  deed  the  corporation  itself  is  not  educated  in  the 
policies  of  the  company  nor  given  sufficient  authority 
to  speak  for  and  represent  the  corporation  which  is 
served.  Thus  his  position  is  minimized  and  of  necessity 
the  reputation  of  the  company  must  suffer.  It  would 
seem  as  if  in  these  days,  when  an  agitated  public  has 
a  rather  critical  view  of  public  service  corporations  and 
what  their  activities  mean  in  the  development  of  the 
particular  section  which  they  serve,  the  company  should 
have  as  representatives  in  those  sections  men  who 
through  an  intimate  knowledge  of  the  company  would  be 
able  to  speak  authoritatively  upon  all  questions.  The 
one  danger  confronting  large  organizations  is  the  fact 
that  the  personal  touch  of  those  who  have  authority 
to  speak  is  lacking,  and  it  would  seem  advisable  in  many 
cases  to  try  the  experiment  of  having  each  particular 
district  appeal  to  the  public  served  in  that  district  as 
the  home  company.  By  such  action  much  misapprehen- 
sion of  the  activities  of  the  head  office  would  be  cleared 
away." 

Functions  and  Organization  of  the  Utility 
Commercial  Department 

THAT  the  commercial  department  should  bear  the 
same  relation  to  the  public  utility  company  that  the 
selling  foi-ce  does  to  a  manufacturing  plant  was  the 
contention  of  W.  J.  Reagan,  commercial  manager  of  the 
Utica  (N.  Y.)  Gas  &  Electric  Company,  in  a  paper  pre- 
sented before  the  Commercial  Section  meeting  of  the 
Empire  State  Gas  apd  Electrical  Association  held  in 
Cooperstown  on  June  24.  A  good  commercial  depart- 
ment, he  said,  means  more  and  better  pleased  customers 
and  the  additional  load  means  better  operating  costs. 
Discussing  the  functions,  cost,  value,  organization  and 
methods  of  this  department,  Mr.  Reagan  said: 

"In  the  smaller  towns,  those  of  5,000  or  less  popula- 
tion, where  twenty-four-hour  service  is  available,  the 
problem  of  promotion  of  business  is  essentially  dif- 
ferent. The  community  grows  but  little;  the  moving-in 
of  a  new  family  marks  an  epoch;  the  population  has  a 
large  proportion  of  farmers  who  have  moved  into  town 
to  spend  their  last  years,  and  the  small  merchants  do 
a  hand-to-mouth  business. 

"A   solicitor,   as  such,   is   economica'ly   impracticable 


and  unnecessary  in  a  small  community.  All  of  the  com- 
pany's employees  act  as  solicitors.  The  meter  reader 
inquires  at  each  home  if  the  service  is  satisfactory, 
leaves  a  flatiron  on  thirty  days'  free  trial,  suggests  a 
washing  machine  and  hands  the  mistress  a  pamphlet 
descriptive  of  sewing-machine  motors,  ironing  machines, 
electrical  ranges,  toasters,  heaters  and  various  other 
appliances.  The  bookkeeper  tells  his  grocer,  while  pur- 
chasing merchandise,  about  the  coffee  grinder,  or  to  the 
butcher  he  explains  some  late  lamp  or  fixture  or  sug- 
gests a  meat  chopper.  The  soliciting  is  simplicity 
itself.  Every  one  knows  the  other  fellow's  business  and 
talks  about  his  neighbor.  The  field  will  never  be  satu- 
rated, for  the  reason  that  new  time-saving  and  labor- 
saving  devices  are  constantly  making  their  appearance. 

"The  maintenance  b.v  the  utility  of  a  good  stock  of 
lamps  and  standard  appliances,  prompt  response  to 
trouble  calls,  generosity  in  the  matter  of  repairs,  wir- 
ing on  a  deferred,  small-payment  plan,  fair  treatment 
and  unfailing  courtesy — all  of  these  factors  contribute 
to  making  a  market,  although  every  available  house  and 
store  may  be  using  electric  light. 

"Wiring  Old  Houses. — Revenue  from  new  lighting 
consumers  on  existing  lines  will  net  a  higher  return, 
capital  invested  considered,  than  any  other  class  of 
business.  The  utility  company  can  determine  a  fair 
price  for  the  installation  of  the  wiring  and  call  upon 
the  contractor  to  do  the  work  for  this  price.  The  ad- 
vantage of  financing  house  wiring  contracts  thi'ough 
local  banking  institutions,  instead  of  the  utility,  is 
more  manifest  nowadays  than  formerly,  in  view  of  the 
existing  necessity  for  the  conservation  of  capital. 

"The  utility  company  .should  maintain  special  solici- 
tors for  the  work,  each  having  a  separate  district.  Co- 
operative newspaper  advertising  can  be  used,  the  utility 
paying  one-half  and  the  participating  contractors  the 
balance  of  the  cost.  Solicitors  are  paid  on  the  com- 
bined salary  and  commission  basis.  The  costs  of  the 
advertising  and  soliciting  will  approximate  $5  for  each 
contract  closed. 

"Highway  Lighting. — A  potential  source  of  revenue 
exists  in  the  development  of  adequate  lighting  systems 
for  state  or  town  highways.  Hours  of  operation  may 
be  controlled  through  time  switches  or  circuit  inter- 
connection. Excessive  investment  for  construction  in 
rural  line  extensions  can  sometimes  be  justified  when 
additional  revenue  can  be  secured  from  highway  light- 
ing. Records  show  that  accidents  are  fewer  on  high- 
ways that  are  well  lighted. 

"Rural  Extensions. — Unceasing  and  persistent  in- 
quiry on  the  part  of  farmers  and  others  who  are  some 
distance  from  the  terminus  of  the  utility's  lines  indi- 
cates that  a  definite  policy  for  handling  this  business 
must  be  worked  out.  Surely  the  new  customer  cannot 
be  served  at  a  loss  to  the  utility  and  the  deficit  trans- 
ferred to  the  existing  customers.  The  utility,  therefore, 
must  be  willing  to  serve  these  prospective  customers. 
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However,  an  emphatic  and  direct  statement  to  the  cus- 
tomer that  'It  must  be  on  a  self-sustaining  basis'  and 
that  he  must  finance  the  undertaking  is  absolutely 
necessary. 

"A  definite  formula,  taking  into  consideration  con- 
struction cost,  gross  earnings  and  operating  ratio,  can 
be  worked  out  in  each  instance.  Placed  in  the  hands  of 
the  commercial  department,  replies  can  be  made  to  each 
specific  customer,  thereby  obviating  the  usual  criticism 
on  the  part  of  the  applicant  of  lack  of  attention  to  his 
justifiable  inquiry. 

"Service  to  Existing  Customers. — Utilities  should  es- 
tablish themselves  as  a  source  of  authoritative  informa- 
tion and  direction  among  consumers.  Let  it  be  known 
that  within  the  organization  there  are  trained  men  who 
can  go  to  the  source  of  any  trouble  that  may  be  experi- 
enced with  the  operation  of  electrical  apparatus.  The 
utility  maintains  a  complement  of  expensive  and  ac- 
curate instruments  for  research.  The  service  is  gratis. 
In  the  instance  of  disputed  bills,  annoying  experiences 
with  motors,  etc.,  this  advice  from  the  utility  would  be 
heartily  welcome.  Nothing  could  be  more  productive  in 
the  interest  of  mutual  satisfaction  and  a  substantial 
foundation  for  good  will.  Well-regulated  companies 
find  that  15  to  25  per  cent  of  the  total  cost  of  the 
commercial  department  is  accounted  for  in  furnishing 
this  service  to  the  existing  customer. 

"If  the  utility  goes  into  merchandising,  it  must  do 
so  on  a  business  basis,  with  profit  to  itself  and  without 
competition  with  the  supply  dealers.  It  has  been  stated 
that  the  entire  industry  is  not  organized  on  a  basis  to 
carry  on  a  merchandising  business.  The  subject  is 
worthy  of  considerable  thought.  Either  the  utility 
must  organize,  educate  and  assist  the  local  dealers  to 
attain  the  best  results  or,  as  an  alternative,  it  must 
drop  its  ultra-conservatism  and  dignity  and  adopt  red- 
blooded  merchandising  methods  such  as  the  best  organ- 
ized department  or  other  retail  stores  employ. 

"Repair  Service  for  Appliances. — It  is  desirable  that 
the  utility  maintain  a  repair  service  for  socket  appli- 
ances. In  many  communities  it  is  estimated  that  only 
25  per  cent  of  the  appliances  that  have  been  sold  are 
in  service.  Unsatisfactory  repair  service  and  high  cost 
of  repairs  are  the  contributing  causes.  If  the  utility 
establishes  a  service  wherein  the  only  charge  made  is 
for  the  elements  or  materials  furnished,  labor  being  free, 
the  result  will  be  immediate  action  on  the  part  of  the 
consumer.  The  actual  cost  compared  with  the  good  will 
of  the  consumer  and  the  attendant  use  of  additional 
electricity  is  negligible.  The  free  service  given  should 
not  be  confined  to  appliances  sold  by  the  utility.  It 
should  be  extended  also  to  devices  sold  by  dealers.  The 
opportunity  to  learn  of  devices  that  cause  serious 
trouble,  those  that  are  without  merit  or  are  defective, 
and  to  learn  of  dealers  who  do  not  give  reasonable 
service  or  whose  methods  are  questionable,  is  of  ines- 
timable value  to  the  utility. 

"Advertising  Expenditures. — Department  stores  of 
recognized  standing  do  not  plan  to  spend  more  than 
2  per  cent  of  the  gross  receipts  per  year  for  advertising. 
Businesses  that  are  building  up  must  spend  as  high 
as  5  per  cent.  Merchandisers  of  'class'  and  distinction 
spend  7  per  cent.  Dealers  in  electrical  appliances  ai"e 
in  the  latter  class.  However,  they  are  favored  because 
of  the  manufacturers'  advertising,  and  the  ratio  is 
consequently  less. 

"If  contractors  will  intelligently  apply  only  1  per  cent 
of  their  annual  gross  receipts  to  advertising,  they  can 


take  advantage  of  every  form  of  co-operative  help  to 
the  fullest  extent  and  put  themselves  in  the  strongest 
possible  position. 

"Cost  of  New  Business. — Expenditures  for  commer- 
cial purposes  have  been  roundly  discussed  by  utility 
executives.  No  definite  ratio  has  been  established. 
Some  companies  are  limited  as  to  growth  and  expansion 
by  local  conditions,  and  in  these  instances  a  more  con- 
servative policy  must  be  adopted. 

"However,  there  is  a  definite  relation  between  new- 
business  costs  and  attendant  revenue.  Reports  of  well- 
managed  and  long-established  companies  show  a  ratio 
of  increase  in  revenue  to  commercial  department  costs 
with  some  measure  of  consistency.  Excepting  special 
conditions,  it  may  be  stated  that  in  general  the  in- 
crease in  revenue  should  be  about  four  times  the  cost  of 
obtaining  it. 

"Assuming  that  operating  expenses,  taxes  and  fixed 
charges  together  amount  to  approximately  75  per  cent 
of  the  earnings,  the  remaining  25  per  cent  may  be  spent 
in  securing  the  business.  This  assertion  demonstrates 
the  general  principles  that  a  utility  can  afford  to  spend 
its  prospective  first  year's  new-business  profits  to  se- 
cure the  business.  This  appropriation  includes  com- 
pensation of  the  commercial  department  for  all  effort 
devoted  to  service  for  existing  customers.  A  division 
of  the  commercial  department  budget  should  be  60  per 
cent  to  65  per  cent  for  salaries  of  the  sales  organization, 
the  balance  to  be  expended  in  advertising." 


Electrically  Lighted  Map  to  Show 
Extent  of  Service 

THE  Oklahoma  Gas  &  Electric  Company  is  exhibit- 
ing in  its  windows  in  Oklahoma  City  and  other 
Oklahoma  municipalities  served  by  it  a  large  map 
illustrating  pictorially  and  geographically  the  cities, 
towns,  villages  and  agricultural  and  oil  districts  sei-ved 
by  the  company  throughout  the  state.    The  sign  is  elec- 


MAP  ILLUMINATED  SHOWING  TERRITORY   SERVED 

trically  lighted  for  display  purposes  at  night  and  is  a 
patented  affair  consisting  of  a  galvanized-iron  screen, 
filled  with  a  composition  of  which  the  ingredients  are 
kept  secret,  shellacked  and  varnished,  with  the  painting 
superimposed.  It  is  almost  transparent,  and  the  elec- 
tric lights  in  the  box  behind  the  screen  give  a  brilliant 
and  artistic  effect  to  the  painting. 
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Generators,  Motors,  Transformers 

Polyphase  Series  Motors  with  Brush-Shifting. — F. 
Ernstein. — General  equations  are  derived  for  this  type 
of  motor,  and  a  circle  diagram  is  developed,  from  which 
the  usual  electric  characteristics  may  be  deducted.  It 
is  shown  which  influence  the  efficiency  of  the  feeding 
transformer  has,  and  that  it  is  possible  to  increase  the 
power  factor  of  the  motor  by  improving  the  efficiency 
of  that  transformer.  The  magnetizing  current  of  the 
transformer  changes  the  plain  series  characteristic  of 
such  a  motor  toward  the  compound  type  and  limits  the 
run-away  speed  at  no-load. — Revue  Geverale  de  I'Elec- 
tricite,  June  4,  1921. 

Lamps  and  Lighting 

Electricity  for  Steam  Locomotive  Headlights. — A.  H. 
Candee. — The  requirements  of  the  Interstate  Commerce 
Commission  for  locomotive  headlights  are  set  dovni 
and  several  types  of  equipment  are  discussed  to  show- 
how  they  meet  these  requirements. — Railway  Electrical 
Engineer,  June,  1921. 

Generation,  Transmission  and  Distribution 

Large  Hydro-Electric  Plants — Trollhattan  Plant  in 
Sweden  (1).— A.  Tetral. — The  Swedish  government 
owns  all  water  rights  on  the  river  Gota  between  the 
lake  Wenern  and  the  sea  coast.  The  totally  available 
water  varies  from  320  to  900  cu.m.  per  second,  under 
a  greatest  head  of  44  m.  The  present  power  plant 
utilizes  250  cu.m.  of  water  per  second,  developing  80,- 
000  hp.  By  certain  regulations  of  the  lake  an  ultimate 
power  of  200,000  hp.  may  be  obtained.  At  present  the 
power  house  contains  fourteen  three-phase  generators, 
each  driven  by  a  horizontal  shaft,  double  runner,  10,000- 
hp.  turbine  at  a  .speed  of  187.5  r.p.m.  At  times  of 
highest  water  level  a  head  of  304  m.  is  available,  and 
the  wheels  deliver  12,500  hp.  The  generators  are  wound 
for  10,000  volts  and  give  9,000  kw.  at  .08  power  fac- 
tor. The  machines  stand  a  test  voltage  of  20,000  volts 
for  fifteen  minutes.  Under  full  load  a  temperature  rise 
of  not  exceeding  45  deg.  C.  above  ambient  air  has  been 
guaranteed  by  the  manufacturers  (Allmanna  Swenska). 
The  regulation  of  the  high  voltage  is  noteworthy,  as 
it  is  controlled  by  a  booster  dynamo,  mounted  on  the 
shaft  of  each  main  generator.  The  exciter  delivers 
220  volts  and  the  boosters,  which  are  in  series  with 
the  excitation  buses,  give  a  variable  voltage  of  between 
plus  110  to  minus  220  volts,  so  that  an  exciting  volt- 
age of  from  zero  to  330  is  available.  The  huge  gen- 
erators have  an  outside  diameter  of  7i  m.,  a  rotor 
diameter  of  4,'  m.  and  weigh  complete  about  200  tons. 
The  rotor  represents  a  weight  of  60  tons,  giving  a 
kinetic  energy  *MV'  of  3.6  million  kilogram-meters. 
A  novel  ventilating  system  has  been  employed,  tak- 
ing air  from  outside  and  directing  it  through  the 
generators.  The  heated  air  is  used  for  heating  the 
power  plant  in  winter  and  is  discharged  in  summer. 
Three    direct-current    exciter    sets,    each    driven    by    a 


500-hp.  turbine,  deliver  220  volts.  They  are  capable  of 
25  per  cent  overload.  A  storage  battery  of  4,800  amp.- 
hr.  has  been  installed  for  emei-gency. — L'Electincien, 
June  6,  1921. 

Survey  of  Store  and  Window  Lighting. — It  is  said 
that  a  very  large  percentage  of  Toronto  stores  would 
rank  as  "bad  or  medium"  according  to  illumination 
experts  who  made  a  survey  in  that  city. — Electrical 
News,  Toronto,  June  1,  1921. 

Steel  Mill  Poxver  Factor  and  the  Central  Station. — 
A.  K.  Bushman  and  A.  L.  Lemon. — The  author  shows 
that  in  steel  mills  the  effect  of  large  low-speed  main- 
roll  motors  is  to  give  a  very  low  power  factor  at  inter- 
mittent periods.  This  is  disadvantageous  to  both  the 
central  station  and  the  steel-mill  equipment,  and  auto- 
matically controlled  synchronous  condensers  are  sug- 
gested to  remedy  both  the  low  power-factor  and  pos- 
sible change  of  voltage. — General  Electric  Revieiv, 
June,   1921. 

Industrial  Power  Loads. — D.  B.  RUSHMORE  and  R.  F. 
Emerson. — Some  data  are  given  showing  the  approxi- 
mate amount  of  coal,  water  power  and  petroleum  avail- 
able, with  an  analysis  indicating  how  this  is  used  in 


Water  power 


DISTRlBUnON  OF  ENERGY  USED  IN  THE  INDUSTRIES 
(a)    Relative    niagnitudo    of    the    thre<?    sources    of    power    on    a 
fuel   basis.      (b)    Distribution   of   yearly   coal   production,    (c)    Dis- 
tribution   of    central-station    power. 

the  industries.  A  discussion  of  the  various  load  cycles 
of  typical  electrically  driven  machines  used  in  the  in- 
dustries is  included. — General  Electric  Review,  June, 
1921. 

Use  of  Powdered  Fuel  Under  Steam  Boilers.— Uar- 
Low  D.  Savage. — Commercial  installations  in  power 
plants  are  described,  together  with  operating  results, 
tests  and  comparative  costs.  Slagging  problems  are  also 
dealt  with. — Iron  Age,  June  2,  1921. 

Electrically  Heated  Steam  Boilers.— Emc  A.  LOF.— 
Attention  is  called  to  the  possibility  of  the  electric 
boiler  where  hydro-electric  energy  is  comparatively 
cheap  and  combustible  fuel  correspondingly  scarce.  An 
example  is  given  of  an  installation  in  a  large  paper  mill 
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in  Sweden  where  the  electric  boiler  installation  consists 
of  seven  2,000-kw.  boilers  operating  at  a  potential  of 
10,000  volts  and  a  steam  pressure  of  10  atmospheres. 
In  this  instance  there  was  a  saving  of  the  expense  of 
seventeen  firemen  and  all  personnel,  tonnage  and  rolling 
stock  otherwise  required  for  the  transport  reloading 
and  discharging  of  coal  and  ashes,  amounting  to  about 
65  tons  a  day.  An  example  is  worked  out  to  show  that 
electrical  energy  should  not  cost  more  than  about  0.085 
cents  per  kilowatt-hour  for  ordinary  cost  of  fuel,  in 
order  to  make  this  installation  economical.  Electric 
boilers  using  resistance  units  and  also  electrodes  with 
which  the  water  itself  is  the  resistor  are  described  by 
the  author. — General  Electric  Revieiv,  June,  1921. 

Diesel  Engines  for  Driving  Generators. — C.  S.  Dar- 
ling.— The  author  considers  construction,  operation, 
maintenance  and  other  problems. — Beama  (British 
Electrical  and  Allied  Manufacturers'  Assaciation), 
June,  1921. 

Traction 

Trackless  Trolley  Tested  at  Schenectady. — Tests  were 
recently  conducted  at  Schenectady  of  a  trackless  trolley 
bus  built  by  the  General  Electric  Company  for  the 
Virginia  Railway  &  Power  Company.  The  tests  were 
held  to  be  successful.  This  bus  has  a  seating  capacity 
equivalent  to  a  one-man  safety  car. — Electric  Raihcay 
Journal,  June  18,  1921. 

Railway  Electrification  in  Europe.— 3.  V.  DOBSON  and 
F.  E.  Wynne. — The  authors  have  set  down  and  elabo- 
rated thirty-four  points  of  difference  between  European 
practice  in  electric  railways  and  American. — Electric 
Railway  Journal,  June  11,  1921. 

Trackless  Trolley  Buses. — E.  FiNDElS.— Electrically 
driven  buses  connect  Vienna  with  a  2-km.  distant 
suburb,  running  on  pneumatic  tires  without  tracks,  fed 
from  a  double  trolley  line,  on  which  rolls  a  small  con- 
tact-making carriage,  connected  with  a  flexible  cable 
to  the  car.  The  length  of  this  cable  can  be  varied,  as 
its  end  is  wound  around  a  take-up  drum.  Approach- 
ing cars  have  to  stop  when  passing  each  other,  exchange 
their  cables  and  proceed  again.  The  cars  are  driven 
by  two  motors,  built  into  the  rear  wheels.  They  are 
multipolar,  slow-speed,  direct-curi'ent,  550-volt  motors, 
transmitting  their  power  directly  without  any  gears. 
The  buses  accommodate  twenty-four  passengers,  but 
have  carried  as  many  as  forty.  The  empty  cars  weigh 
3.2  tons.  The  road  is  very  hilly,  with  a  maximum  of 
8.4  per  cent  grades.  The  current  consumption  is  on 
the  average  0.6  kw.-hr.  per  car  kilometer.  The  line  has 
been  in  satisfactory  operation  for  thirteen  years,  a 
total  of  661,000  km.  has  been  covered  and  over  tw'O  and 
a  half  millions  of  passengers  carried.  The  cars  have 
suffered  badly  during  the  wai-,  as  it  was  necessary  to 
run  with  wooden  tires  on  account  of  the  rubber  short- 
age.— Elektrotechnische  und  Maschineiibau,  ]May  29, 
1921. 

Installations.  Systems  and  Appliances 

Electrical  Exposition  at  Essen,  1921. — The  article  is 
a  very  w-ell-illustrated  account  of  the  more  important 
exhibits  of  the  annual  show  and  comprises  short  de- 
scriptions of,  for  example,  cable  connectors,  adjustable 
droplights,  hot-air  fans,  heating  pads,  general  heating 
apparatus,  small  motors,  alternating-current,  direct- 
current  rectifiers  (electron  tubes  type") ,  X-ray  appa- 
ratus, high-voltage  switches  (35  kw),  automatic 
chain-welding      machines,      motor-operated      clamshell 


buckets,  radio  apparatus,  one-piece  stretch-metal  poles, 
etc. — Elektrotecknische  Zeitschrift,  May  26,   1921. 

The  Control  Equipment  for  the  Propelling  Machin- 
ery of  the  U.  S.  S.  Tennessee. — M.  Cornelius. — 
Emphasis  is  placed  upon  reliability,  ruggedness  and 
space  occupied  in  the  design  of  this  equipment. — 
Electric  Journal,  June,  1921. 

Motor  Drive  in  the  Woodworking  Industry. — F.  H. 
Penney  and  E.  L.  Bamforth. — It  is  said  that  for- 
tunately woodworking  machinery  commonly  demands 
high-speed  motors  so  that  small  and  inexpensive  motors 
may  be  applied.  Various  woodworking  machines 
are  described  showing  the  applications  of  motors  a> 
many  as  nine  for  one  machine. — General  Electric 
Revieiv,  June,  1921. 

The  Distributed  Capacity  of  Inductance  Coils. — G. 
Breit. — ^A  general  formula  is  derived  for  calculation  of 
effective  capacity  of  a  coil.  The  formula  is  applied  to 
the  short  single-layer  solenoid  and  experimental  ver- 
ification is  given  by  direct  measurement. — Physical 
Review,  June,  1921. 

Development  of  Atomic  Theory. — Andrew  Norman 
JIeldrum. — A  review  of  the  literature  on  this  subject 
giving  the  author's  interpretation. — Publication  of 
Bombay   (India)    University,  1921. 

Electrochemistry  and  Batteries 

Electrochemical  Iniu.'itries. — John  A.  Seede. — An 
interesting  summary  is  given  of  the  cost  of  electric 
power  in  the  electrochemical  production  of  various  ma- 
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terials  employing  both  electrolytic  and  electrothermic 
processes.  Conversion  and  transforming  apparatus  re- 
quired for  this  heavy -current  service  are  also  described. 
— General  Electric  Review,  June,  1921. 

Units,  Measurements  and  Instruments 

The  Wagnt-r  "Earth  Connection"  in  Practice. — G.  E. 
Moore. — It  is  said  to  be  quite  possible  for  the  electro- 
static capacity  of  a  bridge  to  earth  to  cause  perceptible 
errors  in  precision  measurements.  The  type  of  "earth 
connection"  described  is  said  to  insure  that  the  test- 
bridge  remains  at  earth  potential. — London  Electrician. 
June  17,   1921. 

Directional  Measurements  with  the  R.  A.  F.  Sy."- 
tem. — J.  HOLLINGWORTH. — The  author  describes  recent 
designs  of  direction  finding  apparatus  and  discusses  ac- 
curacy.— Radio  Review.  London,  June,  1921. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Crude  Petroleum  and  Fuel  Oil  Go  on 
Free  List 

CONSIDERABLE  interest  is  manifested  by  the  elec- 
tric light  and  power  industry  in  the  action  this 
week  of  the  House  of  Representatives  in  over-ruling  its 
committee  on  ways  and  means  in  the  matter  of  a  duty 
on  crude  petroleum  and  fuel  oil,  transferring  these 
items  to  the  free  list.  A  tax  of  25  cents  a  barrel  on 
fuel  oil  had  been  proposed. 

Quite  a  few  power  companies,  and  especially  those  on 
the  West  Coast,  depend  almost  entirely  on  oil  for  fuel 
and  the  heavy  duty  was  viewed  with  considerable  alarm. 
One  of  the  eastern  utilities,  the  Narragansett  Electric 
Lighting  Company,  uses  900,000  barrels  of  oil  a  year. 
This  would  mean  $225,000  a  year  additional  cost.  The 
power  companies  argue  that  if  such  a  duty  goes 
through  it  must  necessarily  mean  higher  rates  for  oil- 
burning  companies. 


Water  Supply  Reasonably  Good  in 
New  England 

NOTWITHSTANDING  the  protracted  drought 
which  extended  through  the  greater  part  of  June, 
New  England  hydro-electric  plants  are  enjoying  a 
fairly  good  supply  of  water,  especially  when  considered 
in  relation  to  existing  loads.  The  Central  Maine  Power 
Company,  operating  plants  on  the  Kennebec  and  Andros- 
coggin Rivers  and  tributaries,  reported  to  the  Elec- 
trical V.'ORLD  on  Monday  that  water  conditions  in  that 
territory  are  exceptionally  good  considering  the  recent 
dry  period.  None  of  the  present  load  is  being  carried 
by  steam,  and  surplus  water  power  is  still  available. 
An  excellent  business,  exceeding  last  year  in  the  first 
five  months  comparison,  is  being  handled.  The  Cumber- 
land County  Power  &  Light  Company,  Portland,  Me., 
has  sufficient  water  available  for  the  present  load  and 
is  running  no  steam  plant  service,  although  the  pros- 
pects are  poor  for  the  next  two  months.  There  is  no 
shortage  of  water  power  on  the  Androscoggin  River  at 
Rumford,  Me.,  and  the  Rumford  Falls  Power  Company 
is  handling  its  entire  load  by  hydro-electric  energy. 
Threatened  shortages  of  water  in  Vermont  appear  to 
have  been  relieved  by  recent  rains. 

The  New  Engalnd  Power  Company,  operating  through 
central  New  England,  and  deriving  water  power  from 
the  Connecticut  and  Deerfield  Rivers,  reports  40  to  50 
per  cent  steam  service  during  the  first  half  of  July, 
which  is  rather  better  than  average  conditions  with 
this  large  sy.stem.  The  Turners  Fails  (Mass.)  Power 
&  Electric  Company,  operating  stations  in  the  Con- 
necticut Valley  in  the  Greenfield  district,  is  finding  no 
unusual  shortage  of  water  power.  The  Connecticut 
Light  &  Power  Company,  Waterbury,  Conn.,  is  operat- 
ing about  half  steam  and  half  water.  Last  month  the 
water  power   utilized   was   about   55   per  cent  of  the 


average  June   supply,   and  this   month   conditions   have 
'mproved. 

The  Burlington  (Vt.)  Light  &  Power  Company  is 
carrj'ing  full  load  with  water  power.  The  Bangor 
(Me.)  Railway  &  Electric  Company,  operating  plants 
on  the  Penobscot  and  Union  Rivers  with  no  steam  re- 
serve, is  suffering  from  a  prolonged  drought,  but  is 
carrying  its  load  by  the  utmost  conservation  of  water 
and  is  drawing  slightly  on  storage. 


Practicability  of  Ground  Return  Circuits 
Involved  in  Illinois  Case 

G 'ROUND  return  circuits  represent  the  most  feasible 
Fand  economical  practice  for  rural  telephone  lines, 
was  the  testimony  of  a  witness  in  a  case  involving 
inductive  interference  before  the  Illinois  Commerce 
Commission  on  July  13.  Locally  the  case  has  become 
known  as  the  Lena  case  because  it  concerns  the  Lena 
(111.)  Electric  Light  &  Power  Company  and  some  local 
independent  telephone  companies.  The  hearing  was 
held  on  motion  of  the  commission.  Some  alleged  de- 
ficiencies in  the  construction  of  both  the  power  and 
telephone  circuits  are  involved.  The  case  had  been 
postponed  several  times,  it  is  understood,  to  permit 
some  of  the  alleged  defects  to  be  cured,  and  it  had  been 
expected  that  it  would  be  settled  without  a  formal 
hearing. 

The  hearing  that  was  finally  held  on  July  13  seems 
to  indicate  that  the  case  will  be  contested  on  the 
practicability  of  ground  return  telephone  circuits  and 
from  indications  has  the  possibility  of  becoming  as 
important  as  the  Homer  case.  •  An  array  of  experts, 
many  of  whom  were  concerned  with  the  Homer  case, 
were  on  hand  to  watch  the  proceedings,  though  they 
took  no  active  part.  The  case  will  come  up  for  fur- 
ther hearing  at  a  later  date. 


Electrical  Industry  Must  Lead  in  Return 
to  Prosperity,  Says  Bump 

THE  electrical  industry  must  lead  in  the  return  to 
a  better  feeling  and  a  condition  of  pro-sperity  in 
the  business  world,  was  the  declaration  of  M.  R.  Bump, 
president  of  the  National  Electric  Light  Association,  at 
Cedar  Point  on  Wednesday  of  last  week.  If  some 
industry  can  take  the  lead  all  others  will  follow,  and 
Mr.  Bump  believes  that  because  the  electrical  industry 
has  not  had  to  face  as  serious  deflation  problems  as 
other  industries  it  is  in  a  position  to  become  the  leader 
that  is  so  urgently  needed.  That  the  as.sociation  head- 
quarters was  designed  to  be  the  mouthpiece  and  not 
the  dictator  of  the  central  station  industi-y  was  the 
view  of  the  activities  of  the  headquarters  force  that 
Mr.  Bump  brought  to  the  Ohio  meeting. 

Unless   the   industries   concerned   can   find  the   right 
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solution  of  the  inductive  interference  problem  some  one 
else  will,  was  the  warning  that  President-elect  McClel- 
lan  of  the  American  Institute  of  Electrical  Engineers 
gave  in  discussion  of  the  situation  in  Ohio,  where  a 
joint  committee  representing  all  interests  has  been 
formed  to  draw  rules  governing  both  crossings  and 
inductive  interference.  The  Ohio  Legislature  passed  a 
law  at  its  last  session  that  requires  such  rules  to  be 
promulgated  by  the  utilities  commission  within  six 
months,  and  the  speaker  took  the  occasion  to  point  out 
that  the  situation  would  reveal  the  attitude  of  the  utili- 
ties toward  the  law.  Rules  that  will  permit  progress 
in  giving  service  to  the  public  are  essential  and  the 
danger  that  lies  in  too  hasty  standardization  and  inflex- 
ible rules  drawn  before  the  problem  is  really  known 
were  called  to  the  attention  of  the  members.  &.  B. 
Grace,  for  the  American  Telephone  &  Telegraph  Com- 
pany, said  that  it  must  be  realized  that  both  indus- 
tries had  to  exist  and  give  service  not  only  in  the 
present  degree  but  in  a  constantly  increasing  degree. 
The  real  solution  was  indicated  as  lying  in  the  ability 
of  those  interested  to  get  together  while  plans  for  con- 
templated work  were  yet  in  the  paper  stage.  The 
theory  of  minimum  cost  to  the  public  of  both  services 
was  favored  by  the  speaker  as  a  basis  for  determining 
what  should  be  done  in  solving  the  difficulties.  Mr. 
Grace  promised  the  Ohio  people  all  the  information 
that  they  asked  for  regarding  the  telephone  system  for 
use  in  the  study  that  the  joint  committee  in  Ohio  is 
making. 

Resolute  facing  of  the  problem  and  the  finding  of  a 
way  of  giving  service  as  an  alternative  of  being  forced 
into  it  by  legislative  or  commission  action  was  urged 
on  the  Ohio  utilities  by  D.  L.  Gaskill  in  discussing  the 
report  of  the  farm  service  committee,  an  abstract  of 
which  will  be  found  elsewhere  in  this  issue.  An  aver- 
j  age  revenue  of  $28.40  per  year  with  an  average  monthly 
consumption  of  14.5  kw.-hr.  per  month  was  given  by 
Mr.  Gaskill  for  an  analysis  of  the  accounts  of  one  hun- 
dred rural  consumers  on  the  system  of  the  Greenville 
Electric  Light  &  Power  Company. 

The  officers  elected  for  the  coming  year  are:  Presi- 
dent, W.  A.  WoUs,  Columbus ;  vice-president,  E.  L. 
Franklin,  Warren;  secretary-treasurer,  D.  L.  Gaskill, 
Greenville. 


Sales  Managers'  Association  Meets  at 
Association  Island 

THE  annual  convention  of  the  Sales  Managers'  Asso- 
ciation was  held  on  Monday,  Tuesday  and  Wednes- 
day of  this  week  at  Association  Island,  Henderson 
Harbor,  N.  Y.,  with  thirty  members  in  attendance, 
representing  the  electric  light  and  power  companies  of 
Atlanta,  Baltimore,  Boston,  Brooklyn,  Chicago,  Cin- 
cinnati, Cleveland,  Detroit,  Long  Island  City,  Newark, 
New  York,  Philadelphia  and  Washington.  The  follow- 
ing program  was  presented :  "Changes  in  Develop- 
ments in  Electric  Sales  Quality,"  R.  S.  Hale,  Boston; 
"Selling  Appliances,"  E.  W.  Lloyd,  Chicago;  "Wiring 
Old  Residences  in  Cincinnati,"  F.  D.  Heed;  "Analysis  of 
Electric  Conception  of  Residential  Customers,"  C.  A. 
Barton,  Long  Island  City;  "Proper  Functions  of  the 
Sales  Department  of  a  Central  Station  in  Securing  Good 
Public  Relations  with  Its  Customers,"  T.  I.  Jones, 
Brooklyn ;  "Selling  Company  Securities  to  Customers,"  E. 
W.  Lloyd;    "Electrical  Development  Campaign  in  Cleve- 


land," G.  E.  Miller;  "Some  Further  Facts  and  Informa- 
tion in  Connection  with  B  1  Secondary  Rates,"  L.  R. 
Wallace,  Boston;  "Financing  Electric  Line  Extensions 
by  Customers,"  R.  R.  Young,  Newark,  X.  J.;  "Large 
Power  Installations,"  J.  D.  Noyes,  Detroit;  "Electric 
Ice  Making  and  Refrigeration,"  F.  Ennis,  New  York; 
and  "Actual  Experience  with  Electric  Welding,"  H.  T. 
Luscomb,  New  York.  According  to  tradition  the  meet- 
ings were  held  in  executive  session. 

The  new  executive  committee  is  as  follows:  R.  R. 
Young,  Newark,  N.  J.,  chairman;  L.  R.  Wallis,  Boston, 
and  H.  K.  Mohr,  Philadelphia. 


Celebrate  Twentieth  Anniversary  of 
Founding  of  Contractors'  Association 

MERCHANDISING  of  electrical  appliances  still  ab- 
sorbs the  attention  of  electrical  contractors  and 
dealers,  although  there  is  a  tendency  on  the  part  of 
some  contractors  to  give  up  the  sale  of  appliances  and 
devote  their  energies  exclusively  to  the  contracting 
business.  Although  not  very  general,  such  a  sentiment 
was  manifested  at  the  twenty-first  annual  convention 
of  the  National  Association  of  Electrical  Contractors 
and  Dealers  at  Buffalo  this  week.  It  was  at  the  meetings 
of  the  national  executive  committee  on  Monday  and  Tues- 
day that  matters  of  vital  importance  to  the  association 
membership  were  di'^cussed.  These  had  to  do  with 
wiring,  cost  accounting,  cost  data,  code  rules,  standard 
symbols,    labor,    etc. 

The  convention  also  marking  the  twentieth  anni- 
versary of  the  founding  of  the  association  at  Buffalo, 
cognizance  was  taken  of  the  occasion  during  the  week. 
Certainly  the  association,  which  now  possesses  2,320 
members,  has  reason  for  pride  in   its  record. 

Charles  L.  Eidlitz,  the  first  president  of  the  associa- 
tion, recounted  its  accomplishments  since  its  inception 
and  all  charter  members  had  commemorative  badges 
pinned  on  them.  Past-President  W.  Creighton  Peet 
was  presented  with  the  past-president's  emblem  and 
W.  L.  Goodwin,  who  received  an  ovation,  was  given  an 
illuminated  resolution  in  book  form  signed  by  the 
officers  and  members  of  the  association  in  appreciation 
of  the  work  he  has  performed  for  the  contractor-dealers 
(  f  the  country. 

Aji  admirable  address  on  the  business  situation  was 
made  by  Samuel  B.  Botsford  of  Buffalo  at  the  opening 
session.  Alfred  E.  Martin,  a  banker  of  South  Bend, 
Ind.,  spoke  on  financing  the  contractor-dealer,  emphasiz- 
ing the  need  of  sufficient  capital  and  knowledge  of  costs 
on  the  part  of  the  contractor  in  addition  to  familiarity 
with  the  details  of  his  business.  He  commented  on 
the  high  cost  of  selling  appliances  which  needed  demon- 
stration and  suggested  that  much  of  this  might  be 
eliminated. 

Speaking  to  the  theme  of  capitalizing  your  oppor- 
tunities, W.  L.  Goodwin  made  one  of  his  characteristic 
addresses  outlining  methods  of  improving  the  condition 
of  the  contractor-dealer  as  a  merchant  and  preaching 
the  doctrine  of  co-operation.  He  reported  that  a  com- 
pany has  recently  been  formed  to  finance  contractor- 
dealers  handling  certain  lines  of  goods  and  selling  them 
on  the  partial-payment  plan.  The  plans  of  the  Society 
for  Electrical  Development  were  also  expounded. 

One  of  the  most  interesting  reports  presented  at  the 
convention  was  made  by  the  Council  on  Industrial  Rela- 
tions, headed  by  L.   K.  Comstock   and   J.   P.   Noonan, 
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president  of  the  International  Brotherhood  of  Elec- 
trical Workers.  In  translating  into  action  the  principles 
adopted  at  the  Milwaukee  convention  two  years  ago 
approximately  100  cases  have  thus  far  been  acted  on 
by  the  council  with  favorable  results.  Out  of  the  ex- 
perience gained  it  was  recommended  that  electrical 
contractors  withdraw  from  building  trade  employers' 
associations  and  that  local  unions  sever  their  connec- 
tion with  building  trade  councils  and  that  separate  and 
distinct  contracts  be  made  for  electrical  work. 

In  the  estimation  of  the  council  the  open  shop  move- 
ment has  yet  to  prove  its  virtues  under  the  newer 
interpretation  of  justice  by  the  bigger  and  broader 
minds  in  industry.  To  avoid  misapprehension  as  to 
the  functions  of  the  council,  Mr.  Comstock  told  what  it 
was  and  what  it  was  not.  He  characterized  it  as  an 
agency  for  promoting  harmony,  good  will  and  co-opera- 
tion and  said  it  was  not  an  organization  possessing 
mandatory  powers.  It  sought  a  peaceful  settlement  of 
industrial  disputes  and  not  unionization  of  employees 
where  unions  do  not  exist,  or  to  establish  a  national 
wage,  or  to  protect  the  rights  of  labor  unions  or  of 
contractors.  Its  purpose  is  to  remove  the  cause  of  dis- 
putes and  to  do  justice  between  employer  and  employee 
so  that  both  may  work  in  perfect  tune  and  accord.  Up 
to  the  time  of  going  to  press  no  action  was  taken  on 
the  report,  which  aroused  considerable  discussion. 


Utilities  Urged  to  Make  Provisions  for 
Winter  Coal  Stock 

IX  ORDER  to  avoid  the  unpleasant  circumstances  that 
might  arise  should  there  be  a  shortage  of  coal  cars 
this  winter  the  Interstate  Commerce  Commission  and 
the  Secretary  of  Commerce  have  written  letters  urging 
the  utilities  to  make  arrangements  for  their  winter's 
coal  supply  and  for  adequate  reserves.  The  I.  C.  C, 
through  Chairman  Edgar  E.  Clark,  while  appreciating 
the  impracticability  of  putting  into  .~:torage  an  entire 
winter's  supply,  suggests  the  "accumulation  now  while 
transportation  is  easy  and  cars  are  idle  of  a  reasonable 
reserve  supply  which  will  help  out  greatly  if  and  when 
the  pinch  comes." 

J.  W.  Lieb,  chairman  of  the  joint  fuel  committee 
representing  the  national  public  utility  associations, 
has  brought  the  letters  of  Chairman  Clark  and  Secre- 
tary Hoover  to  the  attention  of  the  utilities  and  urges 
them  "to  proceed  at  once  to  make  contracts  covering 
their  requirements  and  replenish  their  fuel  reserves  as 
soon  as  practicable." 

Secretary  Hoover's  letter  and  Mr.  Lieb's  reply  are 
given  in  full: 

Mr.  J.  W.  Lieb, 

Chairman,  General  Committee, 

Three  National  Public  Utilities  Associations, 

Edison  Building, 

New  York  City. 

Dear  Sir: 

I  would  like  to  call  the  attention  of  your  association  to 
the  bituminous  coal  outlook.  There  is  every  indication  that 
there  has  been  an  undue  slackness  in  the  purchase  of  coal 
which  may  accumulate  to  large  demands  in  the  autumn.  I 
am  convinced  that  due  to  the  general  depression  the  price 
of  bituminous  coal  at  the  mines  is  not  too  high  at  the 
present  time.  This  is,  I  think,  proved  by  the  fact  that 
numbers  of  operating  coal  companies  are  making  no  profit 
whatever.  If  there  should  be  a  recovery  of  business  activi- 
ties in  the  autumn,  taken  in  conjunction  with  the  large 
increase  in  the  percentage  of  disabled  cars  (from  5  per 
cent  to  IG  per  cent  during  the  past  six  months)  and  the 
inability  of  the  railways  to  finance  their  maintenance  there 


are  possibilities  of  development  of  a  most  serious  situation 
as  regards  coal  movement. 

I  cannot  but  feel  that  the  Interstate  Commerce  Commis- 
sion in  the  face  of  warnings  it  has  sent  out  in  this  con- 
nection would  not  be  disposed  to  give  any  priority  in  such 
an  event.  It  seems  to  me,  therefore,  to  be  obvious  that  the 
public  utilities  companies,  both  in  their  own  interests  and 
the  protection  of  the  public,  should  make  early  provision  for 
stocks  of  coal  sufficient  to  carry  them  over  a  critical  period. 
Yours  faithfully, 

(Signed)  Herbert  Hoover. 

Hon.  HHaiBERT  Hoover, 

Secretary,  Department  of  Commerce, 

Washington,  D.  C. 

Sir: 

I  beg  to  acknowledge  receipt  of  your  letter  of  July  8  in 
which  you  call  the  attention  of  the  national  public  utility 
associations  represented  by  this  committee  to  the  early  pro- 
vision by  the  member  companies  of  these  associations  of  an 
adequate  reserve  fuel  supply  to  protect  them  against  the 
uncertainties  of  fall  and  winter  deliveries. 

We  appreciate  the  timely  suggestions  contained  in  your 
letter  and  we  are  glad  to  lend  our  hearty  co-operation  to 
any  efforts  in  the  direction  of  safeguarding  the  supply  of 
fuel  to  public  utilities  so  as  to  protect  the  public  agamst 
the  possibility  of  interference  with  the  continuity  of  the 
services  which  they  render. 

To  this  end  we  have  urged  that  public  utility  companies 
if  they  have  not  already  done  so  to  proceed  at  once  to  make 
contracts  covering  their  requirements  and  replenish  their 
fuel  reserves  as  soon  as  practicable.  „,,-., 

We  are  sending  a  copv  of  vour  letter  to  our  affiliated 
orc^anizations— the  National  Electric  Light  Association  the 
American  Gas  Association  and  the  American  Electric  Rail- 
wav  Association— with  a  request  that  they  send  a  copy  to 
each  member  companv  asking  them  to  give  immediate  atten- 
tion to  the  valued  suggestions  contained  m  your  letter  and 
co-operate  in  everv  possible  way  so  as  to  avoid  congestion  of 
demand  and  deliverv  during  the  early  fall  and  \vinter. 

We  deeplv  appreciate  the  kind  interest  which  you  have 
taken  in  caHing  the  attention  of  public  utility  companies 
to  this  important  matter. 

Yours  very  truly, 

(Signed)  J.  W.  Lieb, 
Chairman  Joint  Fuel  Committee  Representing  the 
National  Public  Utility  Associations. 


Italian  Commission  Returns  Home 
Next  Week 

AFTER  a  stay  in  this  country  of  three  months,  dur- 
,  ing  which  time  they  visited  all  of  the  larger  cities 
and  more  important  electrifications,  members  of  the 
Italian  Commission  on  Railway  and  Industrial  Electri- 
fication will  return  to  Italy  on  Wednesday  of  next  week 
on  the  steamer  Paris.  The  commission  carries  back 
with  it  a  vivid  impression  of  eagerness  on  the  part  of 
American  electrical  men  to  hear  of  Italian  progress  and 
to  help  the  commission  secure  all  the  information  it 
desired  on  American  practice.  Both  the  National  Elec- 
tric Light  Association  and  the  American  Institute  of 
Electrical  Engineers  took  advantage  of  the  opportunity 
to  listen  to  Prof.  Guido  Semenza,  chairman  of  the 
commission,  tell  of  Italian  hydro-electric  development. 
Accompanying  Professor  Semenza  on  the  commission 
were  Prof.  C.  G.  Ponti,  who  has  already  returned  to 
Italy;  Marquis  Ferdinando  Cusani  and  Col.  Cesare 
Scarelli. 

Members  of  the  commission  were  guests  of  the  ELEC- 
TRICAL World  and  Electric  Raihraij  Journal  at  lunch 
at  the  Engineers'  Club,  New  York,  on  Monday.  Pro- 
fessor Semenza  in  speaking  of  Italy's  water-powers  said 
that  1,200,000  kw.  is  now  developed,  500,000  kw.  is  in 
the  construction  stage,  while  plans  have  been  completed 
and  franchises  .secured  for  2,000,000  kw.  additional. 
Work  will  go  forward  as  soon  as  proper  financial 
arrangements  can  be  made. 
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New  Thousand-Lamp  Street  Lighting 
System  for  Lima,  Ohio 

WORK  is  going  ahead  on  a  new  street  lighting  sys- 
tem for  Lima,  Ohio,  to  cost  $130,000.  One  thou- 
sand standards  with  1,000-cp.  lamps  will  be  used.  The 
system  was  designed  by  G.  H.  Camper  of  Columbus 
and  is  being  installed  by  the  Northern  Electric  Com- 
pany, also  of  Columbus. 


White  Way  Installation  at  Oklahoma 
City  Completed 

A  WHITE  WAY  lighting  system  has  been  installed  in 
the  downtown  section  of  Oklahoma  City,  the  first 
in  the  city,  and  plans  are  under  way  to  enlarge  the 
system  so  that  the  entire  business  section  will  be 
included  by  June,  1922.  The  present  system  was  put  in 
operation  on  June  25. 

Thelnstallation  consists  of  single-light  pressed-steel 
standards  with  a  maximum  height  of  15  ft.  11  in.  The 
source  of  light  is  14  i  in.  in  diameter  with  a  112 1 -in. 
shaft  Each  pole  is  equipped  with  auto-transformer 
for  6.6-amp.  circuit  and  600-cp.,  20-amp.  incandescent 
lamp.  Each  standard  is  equipped  with  a  disconnecting 
pothead  and  the  entire  system  is  supplied  with  a  20-kw. 
constant  current  transformer. 


are  maintained  by  the  customer  or  at  5  per  cent  if 
maintained  by  the  company.  The  extra  cost  of  reading 
meters  is  placed  at  5  cents  per  month  per  customer. 

Any  method  of  w?  olesaling  current  to  farm  com- 
panies or  groups  of  individuals  is  strongly  condemned. 
The  customers  contributing  to  the  cost  of  the  original 
line  should  be  protected  by  some  plan  that  will  make 
the  later  comers  bear  their  share  of  the  cost  of  the 
original  line,  though  it  is  recommended  that  a  time 
limit  of  five  years  be  placed  on  such  payments.  This 
figure  is  used  as  it  is  felt  it  is  long  enough  to  prevent 
the  slackers  from  holding  out  to  get  the  service  for 
nothing  and  yet  will  not  prove  a  serious  accounting 
nuisance  to  the  utilities. 


UtUities  Should  Maintain,  but  Not  Invest 
in.  Rural  Lines 

RECOMMENDING  that  no  central  station  invest 
.  capital  in  the  construction  of  rural  lines,  the  Ohio 
committee  on  farm  service  nevertheless  recommends 
that  the  power  companies  should  maintain  the  lines  when 
built  to  obviate  the  danger  of  improper  maintenance 
due  to  the  lack  of  ability  of  the  farmers'  organizations 
to  command  the  necessary  skilled  help  and  also  because 
such  organizations  are  usually  so  faulty  that  they  will 
not  function  when  repairs  are  needed  to  keep  the  lines 
even  in  safe  condition.  The  report  was  presented  be- 
fore the  recent  convention  of  the  Ohio  Electric  Light 
Association  at  Cedar  Point. 

In  the  construction  of  the  lines  the  committee  recom- 
mends that  nothing  less  than  25-ft.  6-in.  top  poles  be 
used  in  all  cases  and  recommends  No.  6  bare  copper 
wire  and  stranded  conductors  at  railroad  or  main  tele- 
phone line  crossings.  The  committee  calls  attention  to 
the  items  of  excess  co.st  in  this  service  and  says  that 
the  number  of  customers  in  Ohio  rarely  averages  over 
five  per  mile.  The  cost  of  the  distribution  lines  is 
placed  at  $700  to  $1,000  per  mile  for  the  labor  and 
material  without  any  engineering  or  overhead  costs. 
A  standard  of  6,600  volts  for  the  service  is  recom- 
mended, the  report  noting  that  while  many  2,300-volt 
lines  are  in  service,  the  growing  demand  will  call  for 
lines  too  long  to  be  successfully  handled  on  the  lower 
voltage. 

A  rate  consisting  of  a  fixed  charge  covering  the  ex- 
cess cost  of  service  plus  an  energy  charge  is  recom- 
mended as  fairer  than  one  built  up  on  a  large  minimum 
charge.  An  energy  rate  with  steps  downward  from 
the  maximum  is  suggested  to  encourage  the  use  of 
ranges  and  appliances.  Transformer  and  line  losses 
should  be  charged  for  at  the  cost  of  current  at  the 
transformer.  Maintenance  should  be  charged  for  at 
the  rate  of  3  per  cent  per  annum  if  the  transformers 


Simplified  Rate  Schedule  for  Indianapolis 

THE  Merchants  Heat  &  Light  Company  of  Indian- 
apolis expects  soon  to  file  with  the  public  service 
commission  a  simplified  schedule  of  rates,  which,  ac- 
cording to  Charles  O'Brien  Murphy,  vice-president  of 
the  company,  will  mean  generally  lower  rates.  The 
new  list  of  schedules,  comprising  four  different  classifi- 
cations, which  are  expected  to  displace  the  dozen  or 
more  various  rate  schedules  in  effect,  will  be  filed  in 
compliance  with  an  order  of  the  commission  made  about 
a  year  ago,  and  will  be  subject  to  its  approval. 

Mr.  Murphy  classed  the  new  schedules  as  residence, 
commercial  light  and  power,  optional  light  and  power, 
and  primary  power.  "The  maximum  residence  schedule 
rate  wnll,  if  approved  by  the  commission,  be  7i  cents 
per  kilowatt-hour.  The  new  commercial  light  and 
power  schedu'.e  rate,  he  said,  will  be  practically  the 
same  as  the  present  "B  rate,"  ranging  from  4  to  2  cents 
per  kilowatt-hour. 

The  third  schedule,  to  be  known  as  the  "optional 
light  and  power"  schedule,  Mr.  Murphy  said,  would  be 
figured  according  to  the  option  of  the  consumer  in 
selecting  a  basis  of  computation,  and  the  new  rate 
charge  could,  at  the  consumer's  option,  be  made  on  a 
basis  of  either  a  total  power  rate  or  a  total  light  rate. 
The  fourth  schedule,  to  be  known  as  a  "primary  power" 
schedule  rate,  Mr.  Murphy  said,  would  be  computed  on 
a  basis  of  two  lower  steps  in  energy  than  supplied  at 
present  and  would  establish  rates  as  low  as  1.5  and  2.2 
cents.  

Senate  Gets  Metric  System  Bill 

A  BILL  providing  for  the  compulsory  use  of  the 
metric  system,  after  a  period  of  ten  years,  was 
introduced  in  the  Senate  on  Ju'.y  18  by  Senator  Ladd 
of  North  Dakota.  The  bill  is  identical  with  that  intro- 
duced in  the  House  on  April  11  by  Representative  Brit- 
ten of  Illinois.  In  connection  with  the  introduction  of 
the  bill,  Senator  Ladd  sets  forth  nine  reasons  for  the 
use  of  the  system  as  follows :  The  103,000  petitions  on 
file  with  the  Depai-tment  of  Commerce,  the  petitions 
of  various  state  legislatures,  reporting  intention  of 
agricultural  group  of  Senators  to  support  metric  legis- 
lation, the  action  of  directors  of  the  Chamber  of  Com- 
merce of  the  United  States  in  appointing  a  special 
metric  system  committee,  indorsements  by  more  than 
100  national  organizations,  the  use  of  the  system  by 
most  countries,  enactment  of  a  metric  law  by  Japan, 
indorsement  by  several  specified  companies,  and  the 
fact  that  certain  concerns  are  manufacturing  entirely 
on  a  m'-'   ■'-  basis. 
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Seven  Million  Rochester  Gas  &  Electric 
Issue  to  Yield  7.35  per  Cent 

AN  ISSUE  of  $7,000,000  Rochester  (N.  Y.)  Gas  & 
y\.  Electric  Corporation  twenty-five-year  7  per  cent 
bonds  are  being  offered  at  96  to  yield  7.35  per  cent. 
Proceeds  are  to  be  used  to  take  up  maturing  issues,  to 
provide  funds  for  80  per  cent  of  cash  cost  and  fair 
value  of  improvements,  extensions  and  additions  and 
for  other  purposes. 

Massachusetts  Commission  Empowered  to 
Regulate  Depreciation 

AS  a  result  of  recommendations  of  the  Massachusetts 
Ix.  Department  of  Public  Utilities  to  the  last  Legisla- 
ture, a  new  law  has  gone  into  operation  ( Ch.  268,  Acts 
■of  1921)  which  places  the  making  of  provision  for  depre- 
ciation under  the  regulative  authority  of  the  commis- 
sion. Gas,  electric  lighting  and  most  of  the  electric 
railways  of  the  state  will  henceforth  be  required  to 
set  aside  depreciation  allowances  prescribed  by  the 
board  when,  in  passing  upon  rates  or  security  issues, 
the  commission  determines  that  the  provision  for  depre- 
ciation has  been  inadequate.  Such  moneys  set  apart 
from  earnings  at  the  order  of  the  board  must  be  kept 
as  a  separate  fund,  and  may  not,  without  the  further 
order  of  the  commission,  be  used  for  any  other  purpose 
than  for  renewals  other  than  ordinary  repairs,  or  for 
extensions,  reconstructions  and  enlargements  of  and 
additions  to  plant.  The  commission  is  required  to  pre- 
scribe in  its  order  such  requirements  relative  to  the 
creation  and  maintenance  of  this  fund  and  its  use  as 
may  be  deemed  advisable  by  the  board.  To  a  represen- 
tative of  the  Electrical  World  Chairman  Attwill  of 
the  commission  said  that  the  law  is  probably  the  most 
satisfactory  thus  far  secured  in  Massachusetts  from 
the  regulatory  standpoint,  as  it  empowers  the  commis- 
sion to  act  on  behalf  of  the  conservative  financial  admin- 
istration of  utilities,  rendering  speculative  activities 
through  improper  dividend  declarations  difficult. 


Ford  and  Others  Interested  in  Buying 
3Iuscle  Shoals  Plant 

THE  Secretary  of  Commerce  revealed  on  Monday 
that  Henry  Ford  is  not  the  only  private  interest 
considering  the  Muscle  Shoals  power  proposition.  Sec- 
retary Hoover  stated  that  various  chemical  and  power 
companies  were  considering  the  matter  and  indicating 
an  active  interest  in  it. 

The  Henry  Ford  proposition,  and  this  has  been  con- 
firmed at  the  Department  of  Commerce,  is  as  follows: 
Mr.  Ford  offers  to  lease  for  100  years  the  Wilson  dam 
and  the  near-by  No.  3  dam,  along  with  the  electrical 
installation,  when  the  project  is  completed.  It  is  esti- 
mated that  an  additional  $28,000,000  must  be  expended 
for  the  completion  of  the  dam.  On  that  sum  Mr.  Ford 
proposes  to  pay  interest  at  the  rate  of  6  per  cent,  and  to 
amortize  not  only  this  sum  but  the  entire  cost  of  both 
dams  over  a  period  of  100  years.  In  addition  he  offers 
$.5,000,000  for  the  outright  purchase  of  nitrate  plant 
No.  2,  its  auxiliary  steam  plant,  the  land  necessary  to 
the  operation  and  other  appurtenances.  He  agrees  to 
operate  the  nitrate  plant  for  the  production  of  ferti- 
lizers and  to  make  the  necessary  conversion  of  the  plant. 
He  agrees  also  to  maintain  the  plant  so  that  it  may  be 
converted  promptly  for  the  manufacture  of  explosives  in 


case  of  war.  The  plant  is  to  be  kept  up  to  date.  He 
agrees  also  to  limit  the  profits  of  the  fertilizer  plant 
to  8  per  cent. 

Mr.  Ford  expects  to  use  a  part  of  the  power  not 
needed  for  the  nitrate  plant  for  some  of  his  own  manu- 
facturing enterprises  and  in  addition  it  is  assumed; 
that  he  will  undertake  to  find  buyers  for  the  surplus 
power.  The  Secretary  of  Commerce  authorized  the  fol- 
lowing statement  in  regard  to  Mr.  Ford's  proposal: 

"The  acceptance  of  the  offer  is  matter  for  decision 
by  Congress  and  that  body  will  no  doubt  be  greatly 
guided  by  Secretary  Weeks'  views  in  the  matter.  Mr. 
Ford  has  made  a  genuine  proposal.  It  shows  courage 
to  agree  to  pay  out  $5,000,000;  to  spend  further  sums 
upon  large  works  and  besides  to  take  an  annual  obliga- 
tion for  about  $1,500,000  for  100  years  and  to  agree 
to  maintain  a  nitrate  plant  in  reserve  for  the  govern- 
ment for  that  period.  Whatever  may  be  the  result, 
Mr.  Ford's  offer  does  prove  what  the  public  associations 
have  contended — that  the  completion  of  this  project  has 
a  commercial  value." 


Need  Not  Advertise  Water-Power  Applica- 
tions Until  Data  Are  Complete 

THE  chief  counsel  of  the  Federal  Power  Commission 
has  ruled,  and  the  commission  has  approved  the 
ruling,  that  it  is  not  necessary  under  the  water-power 
act  to  advertise  applications  for  licenses  or  preliminary 
permits  pending  the  completion  of  the  necessary  data, 
where  the  applicant  has  a  priority  under  section  23  of 
the  act. 

A.  A.  E.  Directors  Meet 


FOURTEEN  of  the  sixteen  directors  of  the  American 
Association  of  Engineers  attended  the  board  meeting 
in  Chicago  on  June  24-25,  when  plans  for  the  coming  year 
were  discussed.  Those  present  were:  Top  row  from  left 
to  right — Directors:  Charles  A.  Finley,  Pittsburgh;  L.  E. 
Ayres,  Ann  Arbor;  W.  C.  Bolin,  Chicago;  G.  M.  Butler, 
Tucson;  E.  F.  Ayres,  Boise;  B.  A.  Bertenshaw,  Cincinnati. 

Middle  row — Directors:  W.  L.  Benham,  Kansas  City; 
Morris  Bien,  Washington;  Frederic  Bass,  Minneapolis;  W. 
E.  Vogelback  (proxy  for  Garrison  Babcock,  Everett,  Wash.), 
Chicago. 

Lower  row — W.  R.  McKeen,  director,  Omaha;  Henry  W. 
Clauson,  treasurer,  Chicago;  C.  E.  Drayer,  secretary,  Chi- 
cago; H.  0.  Garman,  president,  Indianapolis;  A.  N.  Johnson, 
first  vice-president.  College  Park,  Md.;  A.  S.  Morris,  second 
vice-president,  Chicago. 
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Florida    Company     Lowers     Rates. — 

The  Daytona  (Fla.)  Public  Service  Cor- 
poration has  put  into  effect  a  1-cent 
reduction  for  electric  service,  as  speci- 
fied in  the  terms  of  its  franchise 
granted  in  1918,  when  a  clause  was  in- 
serted providing  for  a  reduction  on  July 
1  of  this  year.  The  old  rate  was  13 
cents  net.  The  new  rate  will  be  12 
cents  per  kilowatt-hour  net. 

Electrification  of  Oil  Fields. — As 
significant  of  the  possibilities  of  elec- 
tric service  in  the  oil  fields  it  is  re- 
ported that  the  Drumright  division  of 
the  Oklahoma  Gas  &  Electric  Company 
now  furnishes  power  for  pumping 
fifteen  wells  for  the  Prairie  Oil  &  Gas 
Company,  fifty  wells  for  the  Shaffer  Oil 
Refining  Company  and  also  furnishes 
power  for  the  operation  of  one  casing 
head  gasoline  plant  for  the  Aurelius 
Thomas  Gasoline  Company  and  one  for 
the  Shaffer  Oil  &  Refining  Company.  Tlie 
Drumright  division  has  also  in  immedi- 
ate prospect  power  for  pumping  100 
wells  in  territory  adjacent  to  its  pres- 
ent lines  and  a  number  of  other  casing 
head   gasoline  plants. 

Receiver  Asked  for  Arkansas  Utility. 
— Suit  has  been  filed  in  the  United 
States  District  Court  at  Little  Rock, 
asking  for  the  appointment  of  a  re- 
ceiver for  the  Arkansas  Light  &  Power 
Company,  a  corporation  operating  pub- 
lic utilities  in  a  score  or  more  cities 
and  towns  of  Arkansas.  The  company 
also  operates  the  Citizens  Ice  &  Public 
Utilities  Company  of  Junction  City, 
Ark.  The  suit  was  filed  by  the  Morgan 
Company  of  Delaware,  a  foreign  cor- 
poration controlled  by  S.  R.  Morgan  of 
Little  Rock,  and  the  Bank  of  Fordyce, 
as  trustee.  The  petition  recites  that 
the  Junction  City  company  defaulted  in 
payment  of  $39,140  in  bonds  and  in- 
terest held  by  the  Morgan  Company, 
and  that  the  Arkansas  Light  &  Power 
Company  guaranteed  payment  of  the 
bonds   when   sold. 

Cooking  by  Magnetic  Induction  to 
Be  Shown  at  Chicago  Pageant.  — 
George  B.  Foster  of  the  Commonwealth 
Edison  Company,  who  is  in  charge  of 
the  electrical  industry  exhibit  at  the 
Chicago  Pageant  of  Progress,  has  made 
arrangements  with  C.  H.  Thorardson, 
president  of  the  Thorardson  Electric 
Company,  to  exhibit  a  table  which 
cooks  foods  by  magnetic  induction. 
While  the  device  in  reality  is  only  a 
simple  application  of  electrical  funda- 
mentals, it  is  expected  that  it  will  prove 
very  interesting  to  the  visitors  to  the 
exhibit  and  will  impress  on  them  more 
strongly  than  commoner  exhibits  the 
scope  and  usefulness  of  electricity.  The 
table  top  contains  a  number  of  coils 
which  set  up  a  strong  magnetic  field 
about  the  table.  When  a  cooking  ves- 
sel of  cast  aluminum  or  some  other 
metal  of  low  permeance  is  brought  into 
the  field  it  heats  up  quickly  and  the 
food  it  contains  is  cooked.  The  table 
top  does  not  become  hot,  however,  it 
being  possible  to  keep  it  covered  with 
cracked  ice  during  the  process  of  cook- 
ing, and  on  this  fact  depends  the  in- 
terest it  is  expected  to  arouse. 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Rocky  Mountain  League  Aids  Home 
Builders. — A  free  advisory  service  for 
prospective  home  builders  has  been 
established  by  the  Rocky  Mountain 
Electrical  Co-operative  League.  In  this 
way  home  builders  are  assured  of  ex- 
pert service  in  the  matter  of  wiring, 
fixtures  and  proper  location  of  out- 
lets. * 

Connecticut  Central  Station  Changes 
Name. — The  Bristol  &  Plainville  (Conn.) 
Tramway  Company,  one  of  the  proper- 
ties managed  by  Charles  H.  Tenney  & 
Company,  Boston,  Mass.,  has  changed 
its  name  to  the  Bristol  &  Plainville 
Electric  Company  by  an  act  of  the 
Legislature.  The  headquarters  offices 
are  at  Bristol. 

Central  Station  and  Transmission 
Line  Maps  to  Be  Printed  Separately  by 
Geological  Survey. — As  a  result  of  the 
reductions  made  in  the  appropriations 
for  the  U.  S.  Geological  Survey,  the 
plates  showing  transmission  lines  and 
central  stations  cannot  be  printed  as  a 
part  of  future  water  supply  papers  as 
had  been  intended.  These  plates  will 
be  prepared,  however,  but  as  separate 
sheets   and   as  sales   publications. 

N.  E.  L.  A.  Overhead  and  Prime 
Movers  Reports  to  Be  Published. — By 
authority  of  the  national  executive  com- 
mittee of  the  National  Electric  Light 
Association  copies  of  the  overhead  sys- 
tems committee  report  and  of  the  prime 
movers  committee  report,  which  were 
presented  at  the  Chicago  convention, 
will  be  published  by  the  association  and 
made  available  to  members.  The  price 
to  members  of  the  overhead  systems 
committee  report  will  be  $2  and  of  the 
prime  movers  coniBjittee  report  will  be 
$3. .50  per  copy.  Non-members  will  be 
able  to  purchase  copies  of  these  reports 
at  a  price  of  $4  and  $7  respectively. 

St.  Louis  Still  Has  $400,000  to 
Spend  on  Street  Lighting.  —  Almost 
$600,000  has  been  spent  so  far  by  the 
Department  of  Public  Utilities  of  St. 
Louis  in  the  manufacture  and  installa- 
tion of  the  new  electric  street  lamps, 
which  have  been  placed  during  the  last 
year  in  every  city  park  and  on  various 
isolated  streets,  according  to  a  state- 
ment from  Director  of  Public  Utilities 
Hooke.  The  report  shows  that  3,800 
concrete  lampposts  have  been  manu- 
factured by  the  city  and  that  of  this 
number  about  3,424  poles  have  been 
installed  with  full  lighting  equipment. 
The  cost  for  the  new  electric  lighting 
system  is  being  defrayed  from  the 
$1,000,000  "Electric  Street  Lighting 
Item"  in  the  recent  municipal  bond 
issue.  There  still  remains  about  $400,- 
000    to    be    used    for    further    electri- 


fication of  the  St.  Louis  street  light- 
ing system. 

Southern  Power  Authorized  to  Raise 
Rates. — Authority  to  increase  its  power 
rates  around  20  per  cent  has  been 
granted  the  Southern  Power  Company 
by  the  North  Carolina  Corporation  Com- 
mission. 

Spectacular  Lighting  for  New  York 
Electrical  Week. — A  number  of  spec- 
tacular lighting  effects  are  planned  for 
the  New  York  Electrical  Show,  which 
opens  in  the  71st  Regiment  Armory  on 
Sept.  28.  Illuminating  engineers  are 
now  working  on  plans  to  flood  the  tall 
tower  of  the  armory  with  light,  but 
just  what  system  of  illumination  will 
be  used  has  not  yet  been  decided.  It 
will  probably  combine  certain  features 
of  outline  illumination  such  as  was  used 
during  the  Hudson-Fulton  celebration; 
the  jewel  effects  which  were  developed 
for  the  Panama-Pacific  Exposition  and 
flood-lighting.  A  battery  of  search- 
lights visible  from  all  parts  of  the  city 
will  top  the  display.  The  illumination 
inside  the  armory  will  also  be  quite 
different  from  that  customarily  em- 
ployed. The  big  girders  will  be  hidden 
by  a  canvas  sky,  which  will  also  elimi- 
nate the  lighting  fixtures.  Concealed 
searchlights  will  throw  powerful  beams 
agai  1st  this  sky,  and  the  reflected  rays 
will  flood  the  armory  with  brilliant  il- 
lumination. 


Associations  and  Societies 

International  Association  of  Jrlunicipal 
Electricians. — The  twenty-sixth  annual 
convention  will  be  held  at  Colorado 
Springs,  Col.,  Sept.  6  to  10.  Clarence 
R.  George,  Houston,  Tex.,  is  secretary. ' 

Portland  Section,  A.  I.  E.  E.— At  the 
annual  meeting  the  following  officers 
were  elected  for  the  1921-22  season: 
Chairman,  W.  C.  Heston;  secretary,  D. 
W.  Proebstel;  executive  committee,  R. 
R.  Robley  and  J.  E.  Yates. 

Southeastern  Section,  N.  E.  L.  A. — 
The  executive  comiaittee  meeting  of  the 
Southeastern  Section,  National  Elec- 
tric Light  Association,  was  held  in  At- 
lanta on  July  8.  Signal  Mountain  Inn, 
Chattanooga,  Tenn.,  was  selected  as  the 
next  convention  meeting  place  and  Oct. 
18,  19  and  20  was  fixed  as  the  date. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

.•\merican  Phvsio.il  Society,  Pacific  C'oast 
Section — Berkeley,    Cal.,    Aug.    4   and   5. 

MichiKan  Klfctrie  Light  Association — Ot- 
tawa   Hoach.   Mich.,   Aug.   24-25. 

N.  E  L.  A.,  New  England  Division — New 
London,  Conn.,   Sept.   6-9. 

Pennsvlvania  Electric  .\ssociation — Bedford 
Springs,   Pa.,    Sept.    7-10. 

N.  E.  L.  A..  Great  Lakes  Division — French 
Lick  Springs,  Sept.  14-16. 

Association  of  Iron  and  Steel  Electrical 
Engineers — Cliicago,    Sept.    19-24. 

West  Virginia-Kentucky  .Association  of 
Mine.  Meohanioal  and  Electrical  Engi- 
neers— Huntington,  W.  Va.,  Sept.  20-23. 

Illuminating  Engineering  Society — Roches- 
ter,  N.   Y.,   Sept.   26-30. 

American  Electrochemical  Society  —  Lake 
Placid  Club,  N.   Y.,  Sept.   29-Oct.   i. 

American  Electric  Railway  .\ssociation  — 
Atlantic  City,  N.  j..  Oct.  3-7. 
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Coiimiissioii 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Arriving  at  Fair  Value. — In  deter- 
mining for  rate-making  purposes  the 
fair  value  of  the  Virginia  Railway  & 
Pov.or  Company,  whose  territory  covers 
the  greater  part  of  tidewater  Virginia, 
including  the  state's  three  largest  cities, 
the  Virginia  State  Corporation  Com- 
mission took  the  value  as  of  1914,  de- 
ducted therefrom  approximately  what 
the  plant  additions  in  1914-20  would 
have  represented  had  they  been  in  place 
in  1914,  added  to  this  the  overhead  con- 
struction cost  and  then  the  actual  ex- 
penditures in  1914-20  for  additions  to 
the  plant  and  deducted  from  this 
amount  the  accrued  depreciation.  A 
return  of  S.18  per  cent  on  the  value 
thus  determined  was  allowed. 

North  Dakota  Commission  on  Police 
Power. — The  Board  of  Raih-oad  Com- 
missioners of  North  Dakota  recently 
made  this  exposition  of  police  power 
and  contract  obligations:  "Section  16 
of  our  [state]  constitution  provides 
that  no  law  impairing  the  obligations 
of  contracts  shall  ever  be  passed.  If 
the  utility  act  violates  this  prohibition, 
it  must  be  void  to  that  extent.  But  a 
franchise  granted  by  a  city  to  a  utility 
is  an  inviolable  contract  only  in  so  far 
as  the  city  has  power  to  enter  into  it, 
and  if  the  city's  power  is  hedged  about 
with  limitations,  then  the  contracts  it 
enters  into  must  also  be  subject  to 
these  limitations.  Section  134  of  the 
same  constitution  provides  that  the  ex- 
ercise of  the  police  power  of  the  state 
shall  never  be  abridged.  In  other 
•words,  the  state  cannot  by  any  statute 
conferring  power  upon  municipalities 
deprive  itself  of  those  prerogatives 
known  as   police   powers." 

Why  Public  Utilities  Cannot  P.e 
Asked  to  Operate  Without  Due  Profit. 
— Answering  the  contention  that  pub- 
lic utilities  should  be  forced  to  bear 
Dart  of  the  burden  resulting  from  re- 
duced profits  that  has  fallen  on  industry 
in  general,  the  California  Railroad  Com- 
mission said  in  the  course  of  its  deci- 
sion on  gas  rates  to  be  charged  by  the 
Pacific  Gas  &  Electric  Company:  "The 
company  was  not  allowed  to  increase 
its  rate  of  profit  during  the  war  period, 
but  was  only  allowed  sufficient  return 
to  maintain  approximately  its  former 
earnings  and  continue  to  render  ade- 
quate service.  The  records  show  that 
applicant's  net  profits  from  its  gas  busi- 
ness have  not  increased  during  the 
■Deriod  of  high  prices,  when  it  is  con- 
ceded that  extra  profits  were  made  by 
industries  in  general.  The  utility,  being 
restricted  to  but  a  fair  and  reasonable 
return  during  such  a  period,  must,  when 
a  change  in  such  conditions  occurs  re- 


ducing the  profits  in  other  lines  of  en- 
deavor, be  maintained  upon  a  reason- 
able basis,  as  otherwise  proper  and 
adequate  service  cannot  be  rendered." 
Fixing  Utility  Rates  on  Basis  Pro- 
portioned Upon  Cost  of  Oil. — In  fix- 
ing gas  rates  for  the  San  Francisco 
and  northern  California  district  the 
California  Railroad  Commission  estab- 
lished a  ratio  between  the  cost  of  crude 
oil  and  the  price  of  gas.  This  ratio 
is  fixed  at  from  2  to  3  cents,  according 
to  the  district,  per  1,000  cu.ft.  of  gas 
for  each  variation  of  10  cents  a  barrel 
in  the  price  of  oil.  In  the  Los  An- 
geles district  the  ratio  was  fixed  at 
1  cent  per  1,000  cu.ft.  for  the  same 
variation. 

Spencer's  17-Cent  Electric  Rate  Un- 
changed by  Commission  Finding. — No 
present  change  need  be  made  in  the 
rate  of  the  Spencer  (Mass.)  Gas  Com- 
pany for  electric  ser\'ice,  according  to 
a  finding  of  the  Massachusetts  Depart- 
ment of  Public  Utilities  on  June  24. 
Customers  petitioned  the  board  for  a 
reduction  in  both  gas  and  electric  rates 
and  the  case  was  dismissed  without 
prejudice  pending  the  establishment  of 
a  new  schedule  which  may  embody  a 
service  charge.  The  pre-war  maximum 
rate  for  electricity  was  raised  from  15 
to  17  cents  per  kilowatt-hour  in  1918. 
The  commission  found  that  the  com- 
pany has  been  maintaining  good  elec- 
tric service  and  that  reported  inter- 
ruptions were  due  to  causes  beyond  the 
company's  lines  or  else  were  associ- 
ated with  necessary  maintenance  of  the 
distribution   system. 

Cost  of  Rural  Electric  Service. — The 
increase  of  rates  for  rural  service,  the 
Wisconsin  Railroad  Commission  held  in 
passing  upon  an  application  from  the 
Wisconsin  Valley  Electric  Company, 
is  quite  different  from  authorizing  a 
necessary  increase  in  urban  rates.  In 
this  case  the  consumer  has  made  sub- 
stantial payments  for  the  right  to  re- 
ceive service  under  specified  conditions, 
and  ordinarily  such  refunds  as  he  re- 
ceives only  reimburse  him  to  a  slight 
extent  for  his  expenditure.  The  busi- 
ness is  usually  only  a  very  small  part 
of  the  total  business  of  the  utility,  and 
a  prohibitive  rate  on  account  of  an  ill- 
advised  extension  would  result  in  prac- 
tical confiscation  of  the  amounts  paid 
toward  construction  cost."  But,  the 
commission  adds:  "Rural  communities 
must  be  served,  and  utilities  cannot  be 
expected  to  take  on  business  which  ob- 
viously results  in  a  loss.  It  therefore 
appears  that  even  though  it  is  neces- 
sary to  give  some  consideration  to  ex- 
isting agreements,  at  least  during  the 
normal  life  of  the  construction  paid  for 
by  the  consumer,  this  should  not  pre- 
vent a  utility  from  filing  and  applying 
rules  for  future  business  which  will 
enable  rural  applicants  for  service  who 
are  willing  and  able  to  pay  an  adequate 
rate  to  obtain  such  ser\'icc.  The  result- 
ing temporary  discrimination  in  rates 
between  consumers  on  old  and  new  ex- 
tensions is,  in  our  opinion,  not  an  un- 
reasonable discrimination  provided  the 
loss  to  the  utility  is  not  shifted  to  any 
ot'r.c-  pc^'*i'>r  of  its  business." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Power  Plant  Owned  by  Steam  Rail- 
road Not  "Used  in  Its  Ordinary  Busi- 
ness."— The  New  Hampshire  Supreme 
Court  has  found  that  an  electric  power 
plant  at  Portsmouth  owned  and  oper- 
ated by  the  Boston  &  Maine  Railroad 
is  not  "property  used  by  a  railroad  in 
its  ordinary  business"  and  consequently 
is  subject  to  appraisement  and  taxation 
by  the  city  authorities.     (112  At.  394.)* 

Liability    for    Bursting    of    Dam. — In 

an  action  by  two  counties  against  the 
owner  of  a  dam  which  burst  and  de- 
stroyed a  bridge  (Supervisor  and  Com- 
missioners of  Pickens  County,  S.  C,  vs. 
Jenning),  the  Supreme  Court  of  North 
Carolina  found  that  if  defendant's  neg- 
ligence co-operated  with  an  unprece- 
dented rainstorm  to  produce  the  'i- 
jury,  defendant  would  be  liable  if  'O- 
g  ether  the  two  causes  were  the  proxi- 
mate cause  of  the  damage  or  if  th"  de- 
fendant's negligence  alone  was  tne 
proximate  cause.     (107  S.  E.  312.) 

The  Human  Element  in  Valuation.-  • 

In  a  decision  ordering  the  Pacific  Gas 
&  Electric  Company  to  pay  back  to  its 
gas  customers  more  than  $2,000,000 
charged  by  it  in  excess  of  the  tariff 
fixed  by  the  city  of  San  Francisco,  the 
federal  district  court  made  these  ob- 
servations on  valuation:  "The  valua- 
tion of  a  plant  of  this  kind  is  largely 
a  matter  of  guesswork.  Unlike  cotton, 
wheat  and  other  commodities  that  are 
bought  and  sold  daily  in  the  market  and 
have  an  established  value,  gas  plants 
are  seldom  sold,  and  if  one  should  be 
sold,  the  selling  price  offers  a  poor 
criterion  by  which  to  fix  the  value  of 
another  where  the  surrounding  circum- 
stances may  be  entirely  different. 
Noted  engineers  will  differ,  and  differ 
widely,  as  to  the  value  of  such  plants. 
The  difference  between  the  engineers 
who  come  before  this  court  so  highly 
commended  by  the  master  and  by  coun- 
sel is  measured  by  millions  and  not  by 
thousands.  A  difference  of  10  per  cent 
in  the  appraisement  or  valuation  should 
be  accepted  as  a  matter  of  course  rather 
than  as  a  matter  of  surprise.  "The 
courts  have  no  monopoly  in  the  pri\i- 
lege  of  appraising  or  guessing.  They 
must  accord  the  same  rights  and  the 
same  privileges  to  the  Board  of  Super- 
visors, and  the  mere  fact  that  they  may 
differ  from  the  board  in  their  conclu- 
sions does  not  necessarily  establish  the 
charge  of  confiscating  property  or 
denying  to  the  citizen  the  equal  pro- 
tection of  the  laws." 


•The  Irft-hand  numbers  refer  to  the 
volume  and  the  richt-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


A.  Hardgrave,  re-elected  president  of 
the  Southwestern  Geographic  Division 
of  the  National  Electric  Light  Associa- 
tion at  the  Hot  Springs  meeting,  is  in 
charge  of  the  Middle  West  Utilities 
properties  in  the  Southwest,  with  head- 
quarters at  Dallas.  The  Southwestern 
Division  has  reached  a  more  complete 
state  of  organization  than  most  of  the 


A.    HARDGRAVE 


Other  divisions,  due  in  no  small  part 
to  Mr.  Hardgraves'  energy  and  ability 
to  organize.  Mr.  Hardgraves  has  been 
connected  with  the  Insull  interests  since 
1913  in  various  capacities  and  since 
1917  has  been  In  charge  of  the  South- 
western properties. 

A.  F.  Zacher  has  resigned  as  district 
manager  of  the  Buffalo  office  of  the 
Economy  Fuse  &  Manufacturing  Corn- 


John  H.  Lloyd  has  entered  the  em- 
ploy of  the  government  of  Panama  as 
electrical  engineer  of  the  Department 
of  Public  Works. 

Robert  M.  Nesbitt  has  been  appointed 
assistant  chief  of  the  electricjil  depart- 
ment of  the  Philadelphia  Fire  Under- 
writers' Association.  He  will  be  as- 
sociated with  Washington  Devereux, 
chief  of  the  department  and  well  known 
in   electrical   circles. 

Stanley  S.  Green,  who  was  graduated 
from  the  class  of  1918  of  Pnrdue  Uni- 
versity, has  been  appointed  sales  man- 
ager of  the  Esterline  Meter  Company 
of  Indianapolis,  Ind.  Since  March  3, 
1920,  Mr.  Green  has  been  executive 
secretary  of  the  Purdue  Union  and 
active  in  the  raising  of  $1,000,000  for 
a  new  building.  Before  that  he  was 
associated  with  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  Pitts- 
burgh. 

Louis  T.  Klauder,  who  recently  re- 
signed from  the  Philadelphia  Rapid 
Transit  Company  as  construction  engi- 
neer to  enter  the  consulting  engineering 
field,  was  graduated  from  the  William- 
son School  in  1901  and  from  the  Drexel 
Institute  in  mechanical  and  electrical 
engineering  in  1908.  Mr.  Klauder  en- 
tered the  engineering  department  of 
the  Pennsylvania  Iron  Works  Company 
in  1901,  later  resigning  to  become  as- 
sociated with  the  Philadelphia  Rapid 
Transit  Company  in  1905.  With  the 
latter  company  he  occupied  in  turn 
positions  of  draftsman,  chief  drafts- 
man, assistant  engineer  and  construc- 
tion engineer  in  charge  of  plant  design 
and  construction.  From  the  last-named 
position  he  has  just  retired  in  order  to 
devote  his  entire  tune  to  consulting 
work. 

Gustav  Clingwald  has   recently  been 


operator  of  the  hydro-electric  stations, 
<rf  which  he  has  recently  been  placed  in 
charge  as  assistant  superintendent  of 
generation.  Mr.  Clingwald  has  a  num- 
ber of  inventions  to  his  credit,  among 
which  are  a  long-distance  water-level 
indicator  and  an  automatic  water  con- 
trol for  use  with  semi-automatic  gen- 
erating stations. 

T.  D.  Crocker,  assistant  general  man- 
ager of  the  Northern  States  Power 
Company,  was  for  the  second  time  re- 
elected president  of  the  North  Central 
Division  of  the  National  Electric  Light 
Association  at  the  recent  Duluth  meet- 
ing. The  re-election  is  a  tribute  to  the 
fine  spirit  of  co-operation  that  Mr. 
Crocker  is  able  to  instill  into  the  or- 
ganizations for  which  he  is  responsible. 
The  work  of  the  North  Central  Divi- 
sion for  the  past  year  culminated  in  an 


unusually  enthusiastic  and  informative 
convention,  due  to  his  ability  in  secur- 
ing the  enthusiastic  co-operation  of 
all  members  of  the  association.  Mr. 
Crocker  is  a  graduate  of  the  State  Uni- 
versity of  Ohio  and  previous  to  his  con- 
nection with  the  Northern  States  Power 
Company  was  associated  with  the  Mil- 
waukee (Wis.)  Electric  Railway  & 
Light  Company  and  the  Lincoln  Elec- 
tric Company,   Cleveland.  Ohio. 


pany. 

William    M.    Eader,    Frederick,    Md.,  appointed    assistant    superintendent    of 

has  been  appointed  engineer  in  charge  generation   of  the    Southern    California 

of    the    municipal    electric    plant    and  Edison  Company  and  will  have  charge 


system. 

Harvey  Keys  has  resigned  as  super- 
visor of  the  Electric  Shops  of  the  Com- 
monwealth Edison  Company,  Chicago, 
to  become  vice-president  and  general 
manager  of  the  Equitable  Sales  Com- 
pany of  Pittsburgh.  Mr.  Keys  had  been 
with  the  Commonwealth  Edison  Com- 
pany eleven  years. 

H.  H.  Porter,  of  whose  accomplish- 
ments a  biographical  appreciation  ap- 
peared in  the  July  16  issue  of  Electri- 
cal World,  formed  with  E.  N.  Sander- 
the  engineering  firm  of  Sander- 
&    Porter    not    in    1906,    as    was 


son 
son 


of  a  number  of  that  company's  hydro- 
electric stations.  Mr.  Clingwaid  en- 
tered the  employ  of  the  Almanna 
Svenska  Elektriska  Bolaget  of  Sweden 
in  1896.  After  two  years  there  he  was 
employed  by  the  L.  M.  Frickson  Tele- 
phone Company  in  Stockholm,  and 
later,  in  1901,  by  the  De  Laval  Com- 
pany in  Stockholm.  In  1904  he  moved 
to  California  and  was  employed  by  the 
Southern  California  Edison  Company 
on  construction  work.  The  next  year 
he  became  assistant  station  chief  of 
the  Kern  River  No.  1  station,  where 
he  remained  for  nearly  ten  years,  at 
which   time   he   was    promoted    to   the 


Obituary 


erroneously  stated,  but  ten  years  earlier,    position  of  chief  of  the  Mill  Creek  No. 
in  1896.  3  station.    In  1919  he  was  made  chief 


Gabriel  C.  Lippmann  of  the  Univer- 
sity of  Paris  and  winner  of  the  Nobel 
prize  for  physics  in  1908  died  on  board 
the  steamship  France  last  week  on  his 
way  back  from  the  United  States. 
Professor  Lippmann  was  a  member  of 
the  French  commission,  headed  by  Mar- 
shal Fayolle,  which  visited  Canada  to 
express  France's  appreciation  of  the 
war  service  of  Canada,  and  later 
stopped  in  this  country.  He  was  a 
world-renowned  student  of  electro- 
physics  and  electric  measurements. 
.Among  his  better  known  works  is  his 
principle  for  the  conservation  of  elec- 
tricity. 


J'rade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Price  Reduction  of  10  per  Cent 
Applied  to  Motors 

A  GENERAL  reduction  in  prices  cf  motors  of  10  per  cent 
was  made  by  manufacturers  during  the  week  end  of 
July  9  to  12,  and  some  furtlier  changes  have  just  been 
announced  as  of  July  19.  The  change  affected  direct-cur- 
rent motors  and  polyphase  alternating-current  motors  and 
motor  starting  and  control  apparatus,  but  did  not  touch 
fractional  horsepower  motors.  Single-phase  motors  of  cer- 
tain manufacturers  were  also  included  in  the  list,  but  this 
type  was  not  general.  Synchronous  motors  have  been  ex- 
cepted from  the  cut.  This  is  the  second  motor  price  cut 
this  year,  the  previous  one  of  10  per  cent  having  taken 
place  early  in  February. 

In  addition  one  prominent  manufacturer  reports  a  10  per 
cent  reduction  on  transformers  of  500-kva.  capacity  and 
above  and  .5  per  cent  on  certain  textile  motors.  Another 
prominent  manufacturer  has  taken  10  per  cent  off  all  direct- 
current  generators  and  motor-generators. 

There  seems  to  be  a  little  better  feeling  about  motor  busi- 
ness and  from  several  sources  manufacturers  find  the  de- 
mand picking  up.  Inquiries  are  very  heavy  in  some  quar- 
ters and  more  of  these  are  being  turned  into  orders.  These 
orders,  however,  are  small  in  volume.  In  fact,  motor  sales- 
men and  estimators  are  spending  more  time  than  usual  on 
quotations,  but  the  gratifying  part  of  this  is  that  these 
are  breaking  a  little  better.  Stocks  are  good  in  manufac- 
turers' and  distributers'  and  local  distric;  warehouses  and 
virtually  all  standard  sizes  and  types  can  be  shipped  in 
quick  time. 

Electrical  Material  Production  for  1919, 
1914  and  1909 

A  PRELIMINARY  statement  of  the  1920  census  of  manu- 
factures with  reference  to  the  manufacturing  of  elec- 
trical machinery  and  apparatus  has  been  issued  by  the 
Bureau  of  the  Census,  Department  of  Commerce.  This 
report  is  confined  to  establishments  engaged  primarily  in 
the  manufacture  of  all  kinds  of  electrical  machinery  and 
apparatus  during  the  year   1919. 

The  figures  are  based  upon  the  returns  from  1,404  estab- 
lishments, with  products  valued  at  $993,280,000.  In  addition, 
electrical  machinery  and  apparatus  to  the  value  of  $21,093,- 
000  were  produced  as  subsidiary  products  by  seventy-nine 
establishments  in  other  lires  of  manufacture,  making  a  total 
value  of  $1,014,373,000.  At  the  census  of  1914  there  were 
1,030  establishments  with  products  valued  at  $335,170,000 
and  ninety-one  establishments  with  subsidiary  electrical 
machinery  and  apparatus  to  the  value  of  $24,262,000,  a 
total  of  $33.5,170,000.  At  the  census  of  1909  there  were 
142  establishments  with  subsidiary  electrical  machinery  and 
apparatus  to  the  value  of  $18,728,916;  total  nmmber  of 
establishments  is  not  given,  but  value  is  $240,037,479. 

There  is,  however,  a  considerable  production  of  such  com- 
modities by  establishments  engaged  primarily  in  other 
lines  of  manufacture  and  the  general  statistics  for  them 
are  included  with  those  for  other  branches  of  industry.  In 
the  attached  table  pertaining  to  products  the  total  produc- 
tion is  given,  including  that  made  as  a  subsidiary  product 
in  establishments  classed  under  other  industries. 

The  comparative  statistics  for  1919,  1914  and  1909  are 
summarized  in  the  following  statement.  The  figures  for 
1919  are  preliminary  and  subject  to  such  changes  and 
corrections  as  may  be  necessary  upon  a  further  examina- 
lirn  of  the  original  reports. 


Tlie  statistics  given  for  the  years  1914  and  1909  do  not 
include  porcelain  electrical  supplies  manufactured  in  the 
clay-working  industries,  reported  by  the  United  States 
Geological  Survey,  to  the  value  of  $4,130,270  for  1914,  nor 
the  value  of  10,461,843  dozen  globes  and  73,211  gross  of 
battery  jars  accredited  to  the  glass  industry. 

In  comparing  statistics  at  the  different  censuses  allow- 


ELECTRICAL  MACHINERY  AND  APPAR.\TUS- 
SUMMARY  FOR   1919,    1914  AND 

-COMPARATI^'E 
1909 

Number  of  pstablishmcnts 

1919 
1.483 
(1,014.373,000  $3 

13.142,000(2) 
13, 127.0001  2) 
29.704.000(2> 
24,079.000(2) 
6,214.000(2) 

31.691,000 

21,542,000 

262,000 

116,898,000 

8.161,000 

92.506.000 

13.292.000 

607.000 

4,342,000 

59.372,000 
1,965,000 

12.816.000 
46,340.000 

54.998,000 
19,322.000 

47,339,000 

17,736,000 

4,467,000 
4.370,000(3) 
7,895.000 
6,504,000(31 

15.636  000 
6,858,000(4) 

2,353,000 
84.217,000 
9,379,000(5) 

4,908.000 
19,267,000 
2,718,000 
710,000 
1,798,000 
3,616,00016) 
5,482,000 
3.389,000(3) 

74,898.000 
89,643,000 

30,760,000(3) 

1914 
1.121 
159,432,000 

1909 

Value  of  products  (1) i 

Generating  apparatus  and  parts: 

$240,037,479 

23,233.000 

13.120,000 

9.543,000 

245,000 

44,176.000 
3,721.000 

23,402,000 

3.603,000 

742,000 

2,082,000 

17,350,000 
148,000 

2,248,000 
22.816,000 

4.049.000 
8.786,000 

22,261,000 

8,989,000 
6,394,000 
l'.'757,006 

5,513,000 

1,189,000 
69,506.000 

17,231.804 

Self-contained  lightingoutfits 

Tran^formeraand  feeder  potential  regu- 
lators  

Rheostats,  controllers  and  resistances 

8,801.019 
(7)2,674.963 
(8) 

Motors  (not  including  starters  or  con- 

32.087,482 

(8) 

10.612,470 
1,934,864 
1.706,959 

935,874 

15.714.809 

Electric  locomotives 

Batteries,  storage,  dry  and  liquid 

Carbons,  lighting,  furnace  and  brushes. 

Arc  lamps,  carbon  and  Itiminous 

Searchhghts,  projectors  and  focusing 

lamps 

Incandescent  lamps,  tungsten,  carbon 

Rectifying  apparatus 

Telegraph  apparatus,  intelligence,  po- 

(8) 

1  957  432 

Telephone  apparatus 

Apparatus  and  de^'ice^,  industrial  and 
household 

Electric  measuring  instruments 

Magneto-ignition  apparatus,    genera- 
tors, spark  plugs  and  coils 

Miscellaneous  electrical  machinery,  ap- 
paratus and  suppUes; 
Switchboards,  panelboards  and  cut- 
out cabinets  for  light  and  power..  . 
Railway  switches,  signals  and  attach- 

14,259,357 

1.954.112 
7,800,010 

6,092,343 

5,971,804 
5.377,843 

Circuit  breakers  (oil,  carbon  and  air) 

Fuses,  cut-outs  and  fuse  plugs 

Insulators 

dockets,  receptacles,  bases  and  at- 
tachment plugs  

T\'iring  suppUes  (current  carrier) .... 

Lightning  arresters,  choke  coils,  re- 
actors and  other  protective  devices 

"i,  00 17 19 

4,521,729 

940,171 
51,624,737 

Circuit  fittings,  not  elsewhere  pro- 

2,068.000 

4.875,000 

3,384,000 

264.000 

411,000 

1,080,287 

Conduits,  underground  and  interior . 
Electric  lighting  fixtures  of  alikinds. 

Annunciators  and  push  buttons 

Electric  clocks  and  time  mechanisms 
Bells,  buzzers  and  signal  gongs 

5,098,264 

(9)2,200,668 

235,567 

352,513 

2,653,000 

27,276.000 
23.628.000 

1.107,858 

.\11  other  electrical  machinery  and  ap- 
paratus   

18,995.176 
17.765,645 

Amount  received  for  custom  work  and 
repairing 

( 1)  Inchides  electrical  machinery  and  apparatus  valued  at  $21,093,000  reported 
as  sub-<idiary  product.s  bv  seventy-nine  establishments  engaged  primarily  in  othor 
industries  in  1919,  compared  with  $24,262,000  bv  ninety-one  establishments  in 
1914and  with  $18,728,916  by  142  cstahlishni.nts  m  1909. 

(2i  Included  with  dynamos  in  IPUand  1909. 

(31  Included  with  all  other  electrical  machinery  in  I914and  1909. 

(4)  Included  with  electric  light  fixtures  in  1914  and  1909. 

(5)  Included  with  circuit  fittings  in  I914and  1909. 

(6)  Included  with  annunciators  in  1914  and  1909. 

(7)  Uhco-^tats and  rcs^tances  only. 

(8)  l-'igurcs  not  available. 

(9)  Not  including  (ixtures  made  b.v  establishments  engaged  primarily  in  tlic 
manufacture  of  "gas  and  electric  fixtures." 

ance  should  be  made,  says  the  report,  particularly  in  the 
case  of  some  of  the  less  distinctive  products,  for  changes 
in  the  schedule  of  inquiry  used,  and  for  the  fact  that  it  is 
possible  that  all  manufacturers  did  not  classify  their 
products  in  the  same  way.    It  is  highly  probable  that  many 
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articles  specifically  called  for  were  not  reported  separately 
and  are  included  in  the  item  "all  other  electrical  machinery, 
apparatus  and  supplies." 

Present  Conduit  Prices  Same  as  Those  in 
January,  1917 

WITH  the  announcement  last  week  of  lower  base  pipe 
drops  and  the  resulting  downward  price  revisions  in 
electrical  conduit,  the  conduit  manufacturers  are  again  on 
a  price  basis  the  same  as  that  which  went  into  effect  on 
Jan.  2,  1917.  The  card  generally  in  effect  now  is  No.  47, 
dated  July  11,  carrying  a  discount  of  41  per  cent  on  i-in. 
black  and  35  per  cent  on  J-in.  white  conduit  in  carload 
quantities. 

Electrical  conduit  went  on  the  Pittsburgh  basing  plan 
with  card  No.  1  in  August  of  1913,  and  according  to  the 
cards  of  a  representative  manufacturer  the  low  point  in 
price  was  reached  in  October,  1914,  when  i-in.  black  carried 
a  discount  of  73  per  cent  and  white  69  per  cent  in  carloads. 
The  discounts  gradually  diminished  from  that  time  until 
they  touched  a  low  spot  of  21  and  15  respectively  in  May, 
1917,  at  which  time  conduit  prices  from  the  manufacturer 
were  the  highest.  The  price  gradually  decreased  until 
March,  1919 — 30  per  cent  on  ^-in.  black  and  24  per  cent 
on  white — returned  3  points  in  February,  1920,  and  de- 
creased again  in  steps,  starting  January,  1921,  to  the  pres- 
ent level. 

There  have  been  three  price  decreases  this  year  for  a 
total  of  14  points  on  the  J-in.  size  in  carloads. 

Industrial  building  work  generally  is  at  a  relatively  low 
level  throughout  the  country  and  consequently  the  demand 
for  conduit  is  low.  Still  reports  are  received  this  week 
which  show  a  fairly  satisfactory  demand  for  i-in.  black 
pipe  in  St.  Louis,  a  little  more  activity  in  demand  for  gal- 
vanized from  textile  mills  in  the  Southeast,  a  steady  de- 
mand for  I-in.  black  in  Chicago  and  a  slightly  better  demand 
for  small  sizes  of  pipe  from  certain  jobbers  in  New  York. 
It  cannot  be  expected  that  any  prominent  demand  will  be 
experienced,  however,  until  there  is  more  activity  in  com- 
mercial and  industrial  building  than  there  is  at  pi-esent. 
But  pipe  prices  are  on  a  level  now  comparable  to  that 
effective  January,  1917. 


Porcelain  Insulator  Prices  Reduced 
from  5  to  10  per  Cent 

EFFECTIVE  July  15  and  18  in  different  instances  sev- 
eral manufacturers  of  high-tension  porcelain  insula- 
tors have  announced  lower  prices.  On  suspension  types  the 
cut  amounts  to  5  per  cent,  while  on  all  others  it  is  10  per 
cent.  Included  in  this  drop  are  some  of  the  insulator  hard- 
ware items.  Standard  wiring  porcelain  was  also  reduced, 
in  a  representative  instance,  the  discount  being  increased  8a 
points,  except  on  short  tubes  where  it  was  31  points. 

This  is  the  second  price  decrease  to  be  made  on  high- 
tension  insulators.  The  first,  amounting  to  10  per  cent,  oc- 
curred during  the  last  half  of  February  but  it  did  not  cover 
single-part  pin-type  insulators.  Demand  shows  consider- 
able falling  off  since  the  first  of  the  year,  it  is  stated.  At 
the  present  time,  though  there  is  a  fair  number  of  orders 
being  received  from  central  stations,  they  are  small  in 
size  and  both  the  foreign  and  domestic  markets  shape  up 
as  quiet.  Electric  railways  up  to  the  present  time  have 
taken  little  or  no  interest  in  the  market. 

Production  is  still  at  full  capacity  throughout  the  in- 
dustry, however,  but  as  deliveries  are  being  made  faster 
than  orders  are  received,  it  is  a  question  just  how  long 
this  will  hold  true.  One  of  the  large  producers,  for  in- 
stance, has  enough  business  on  hand  to  keep  going  full 
time  for  two  months,  though  it  is  admitted  there  is  not  a 
whole  lot  in  sight  after  that  time.  Deliveries  have  been 
steadily  improving  and  now  range  from  about  four  to  six 
weeks  on  suspension  types  and  four  to  eight  weeks  on 
pin-type  insulators,  depending  upon  the  voltage.  No  stock 
has  yet  been  accumulated  on  the  high-tension  types,  but  on 
low  and  medium  voltages  there  has  been  some  accumulation 
of  stocks. 


Pole  Line  Hardware  Prices  Show  Cut  of 
2'/i  to  71/2  per  Cent 

PRICES  on  pole-line  hardware  are  again  down.  This 
time  the  cut  ranges  from  about  2J  to  7i  per  cent  in  a  num- 
ber of  instances,  and  was  made  on  varying  dates  from  the 
first  to  the  fifteenth  of  July.  Lower  costs  on  steel  are  said 
to  be  responsible  for  this  latest  drop.  At  least  three  other 
general  price  reductions  have  been  reported  in  the  gal- 
vanized line  hardware  field  since  the  first  of  the  year,  and 
in  some  instances  four  decreases.  The  first  cut  of  5  to  15 
per  cent  was  made  in  late  December  and  early  January,  the 
second  of  5  to  7J  per  cent  occurred  on  Feb.  15,  and  the 
third  reduction,  amounting  to  7i  to  10  per  cent,  was  ef- 
fective on  April  11.  Early  in  June  at  least  one  manufac- 
turer and  a  manufacturer's  distributer  made  a  fourth  de- 
crease of  5  per  cent,  so  that  with  this  latest  drop  prices 
are  well  down.  Demand  has  just  recently  started  to  show 
a  slight  improvement,  it  is  reported,  though  factory  stocks 
are  still  quite  large. 

A  representative  distributer's  prices  on  various  items  per 
100,  f.o.b.  Chicago,  are  as  follows:  Carriage  bolts,  g  in.  x 
4i  in.,  $1.93;  crossarm  braces,  li  in.  x  J  in.  x  28  in.,  $13.19; 
lag  screws,  i  in.  x  4  in.,  $3.33,  and  machine  bolts,  i  in.  x  12 
in.,  $8.95. 

The  Metal  IMarket  Situation 

'"r'HE  present  position  of  the  copper  market  is  not  very 
JL  encouraging.  Prices  have  receded  about  '  cent  per 
pound  in  the  major  market  on  all  positions  and  from  J  to  g 
cent  in  the  outside  market  within  the  past  week.  Domestic 
demand  is  no  better  an  ■  export  sales  are  lacking.  Despite 
the  fact  that  forty-two  out  of  fifty  large  copper  produc- 
ing companies  are  not  operating  right  now,  surplus  stocks 
are  still  too  large  to  afford  much  comfort.  Large  producers 
are  not  pressing  to  sell,  however,  and  are  unwilling  to  shade 
12.75  cents  per  pound  delivered  for  July  and  August  or 
121  cents  for  third  quarter  delivery.  Small  producers  will 
sell  these  positions  at  12J  and  12§  cents  delivered.  Bare 
copper  wire  base  has  declined  to  14.25-14.75  cents. 

In  a  special  study  on  the  German  copper  market  made 
by  Encjineering  and  Mining  Joiniial  it  seems  that  Germany 
has  lately  been  the  chief  support  to  export  copper  trade. 
And  Germany  pays  cash  for  copper  purchased  in  the  United 
States,  while  France  and  England,  the  two  next  important 
users  of  United  States  copper,  and  other  countries  have 
been  and  are  still  able  to  take  advantage  of  the  liberal 
credit  terms  advanced  by  the  Copper  Export  Association. 
With  oflicial  peace  declarations  consummated  it  is  possible 
Germany  too  will  seek  credit  extensions. 

The  Aluminum  Company  reduced  its  prices  31  cents  per 
pound  on  July  15.  Lead  holds  its  own  and  shapes  up  better 
as  to  demand  than  other  non-ferrous  metals.  Demand  for 
zinc  is  dull  and  the  current  output  small.  Prices  have 
receded  a  fraction  of  a  cent.  Tin  is  down  still  further  and 
the  cheapness  of  this  metal  is  attracting  some  inquiries. 
The  scrap  metcls  market  as  a  whole  shows  little  improve- 
ment. Heavy  copper  scrap,  for  which  there  is  a  fairly  good 
demand,  shows  a  slight  increase,  while  brass  holds  its  own. 


NEW  YORK  METAL  MARKET  PRICE 
July  12.  1921 

Copper  .j^       n       ft 

London,  standard  fcpot 72       0       0 

Cent  -per  Pound 

Prime  Lake 12^87!  — 13  00 

Electrolytic 2.75—3.00 

Ca-sting 11.75— II.  67i 

Wirebasc ■  1500—15.25 

Lead,  trust  price ....  ^  jO 

.\ntimouy 7  ^5 

Nickel,  ingot ••'   00 

Sheet  zinc,  f.  o.  b.  smelter. ...  H'  HO 


spot. 


■t  SO 
2S  '■7, 
28  00 


Aluminum,  98  to  99  per  cent 

OLD  METALS 

Cent?'  per  Pound 

Hea\"y  copper  and  wire. ." ?  •  5C""?  c « 

Brass  hea\i- *. 25— 4.50 

Hrass  light  3.50— J. 75 

Lead,  Kea^T ^'Z^"?'?? 

Zinc,  old  scrap 2.00—2.25 


Jul.' 

,•  19 

.   1921 

£ 

d 

70 

1 

!       6 

Cen 

nr 

■r  Pound 
75 

12 

.50—12  75 

II. 

75 

M 

.25— 14  75 

4 

40 

4 

65 

41 

00 

10 

00 

4 

70 

—4  75 

77 

00 

24. 

50 

Cents  p< 

T  Pound 

9 

50—10  00 

4 

25- 

4  50 

3 

50- 

■  3  75 

3 

25- 

-  3.371 

2 

00- 

■  2.25 
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The  Week 

L\  TRADE 

Prices   When    Quoted    Are   Those   Prevailing    at   the 

Opening   of  Business  on   Monday   of   This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


FANS  still  continue  the  chief  item  of  activity  in  the  elec- 
trical supply  line,  although  in  the  Southeast,  St.  Louis 
and  Chicago  territories  pipe  shows  fair  activity.  General 
supply  business,  however,  is  only  holding  its  own.  Here 
and  there  is  noted  a  little  action  on  various  items,  but 
these  are  strictly  localized.     Collections  remain  unchanged. 

Lower  prices  are  ruling  this  week  on  motors  and  control 
equipment,  wiring  and  high-tension  porcelain,  pipe  and  line 
hardware.  Lower  prices  on  schedule  material  and  heat- 
ing appliances  have  helped  sales  in  Portland  and  Inter- 
mountain  territories. 

In  the  Southeast  refrigeration  is  active  and  the  fruit 
crops  are  very  good;  St.  Louis  is  going  through  an  elec- 
trician's strike;  building  is  proceeding  well  in  Chicago,  al- 
though no  settlement  of  the  labor  dispute  has  been  made; 
textiles  are  quite  strong  in  New  England  and  metal  trades 
slow;  crop  conditions  are  better  in  the  Intermountain  and 
Northwest  districts. 


NEW  YORK 

Business  drags  along  on  the  same  level  with  little  if  any 
improvement.  Fans  are  active,  but  that  is  about  all.  Resi- 
dence building  in  sections  such  as  Long  Island  is  aiding 
conduit  to  move  with  some  jobbers,  but  this  is  not  gen- 
eral. Cuts  on  heating  appliances  have  not  stimulated  de- 
mand. The  armored-conductor  market  is  in  a  deplorable 
condition,  with  prices  cut  right  and  left.  Panel  bo-xes  are 
down  about  10  per  cent — another  item  to  feel  the  effect  of 
the  steel  price  drop.  Standard  wiring  porcelain  is  also  lower 
by  nearly  the   same  amount.     Collections  show  no  change. 

Industrials  within  the  past  two  weeks  have  sho^vn  in- 
creased signs  of  life.  Business  placed  by  the  latter  is  no 
larger  individually,  but  there  is  an  increase  in  the  number 
of  orders  received,  which  is  regarded  as  a  very  hopeful  sign. 
One  of  the  large  manufacturers  of  motors  reports  that  re- 
sale orders  on  behalf  of  both  fractional  horsepower  sizes 
for  drink  mixers,  vacuum  cleaners,  etc.,  and  larger  motors 
going  into  power  machinery  are  picking  up  slightly. 

Panel  Boxes. — Though  in  at  least  one  instance  a  price  de- 
crease of  10  per  cent  will  not  officially  be  made  until  July  25, 
other  manufacturers  are  at  the  present  time  quoting  prices 
down  to  this  extent  following  the  recent  steel  cut.  The 
reduction  from  peak  quotations  amounts  to  40  to  50  per  cent. 
Manufacturers  report  a  light  demand  with  good  stocks. 

Conduit. — Prices  in  2,500-ft.  lots  are  as  follows:  black, 
i-in.,  $57.80  to  S62.02;  J-in.,  $74.70  to  $80.63;  1-in.,  $107  to 
$115.96;  galvanized,  same  sizes,  $62.90  to  $66.87;  $81.55  to 
$87.19;  $117  to  $125.65.  Stocks  are  good  but  despite  the 
report  of  some  jobbers  that  sales  are  better  for  residence 
building  in  outlying  sections,  general  demand  is  light. 

Flexible  Armored  Conductor. — The  market  is  in  a  -weak 
condition  with  prices  shot  to  pieces.  As  low  as  $48.50  per 
1,000  ft.  in  that  quantity  is  quoted  on  No.  14,  two-wire, 
double-strip  by  a  large  jobber  this  week,  and  some  prices 
are  even  lower. 

Tape. — Demand  for  friction  is  fair  with  a  price  in  100-lb. 
lots  of  33  to  42  cents  per  lb.  Sales  of  rubber  are  slightly 
less  with  a  prevailing  price  of  33i  to  44  cents.  Stocks  of 
both  kinds  are  good. 

Rubber-Covered  Wire. — Sales  are  light,  with  more  than 
adequate  stocks  held.  No.  14  single-braid,  10,000-ft.  lots, 
brings  $6.50  to  $6.77  per  1,000  ft. 


Porcelain. — General  price  decreases  were  made  by  manu- 
facturers on  standard  wiring  porcelain  early  last  week.  The 
drop  ranged  from  about  4  to  10  per  cent.  Jobbers  are  quot- 
ing 60  per  cent  discount  in  barrel  lots  but  demand  is  light. 
■  Fuses. — In  standard  package  quantities  N.  E.  C.  non-re- 
newable 30-amp.  fuses  bring  7  to  lOi  cents  each  net,  and 
plug  fuses  from  $3.38  to  $4  per  100.  A  standard  30-amp. 
renewable  fuse  sells  for  26  cents  each  with  a  contract  and 
30  cents  without  a  contract.  The  supply  is  plentiful  and 
stocks  are  moving  fairly  well. 

Sockets. — On  pull  sockets  listing  at  60  cents  each,  keys 
at  33  cents  and  keyless  at  30  cents,  jobbers  quote  24  and  25 
per  cent  discount  in  standard  packages.  Jobbers'  stocks  are 
well  supplied  but  the  demand  is  spotty  though  better  than 
before  the  recent  price  drop. 

Fans. — Sales  have  dropped  slightly  as  the  weather  has  not 
quite  held  up  its  hot  pace,  but  the  general  demand  is  good. 
The  best  sellers  are  16-in.,  12-in.,  and  9-in.  oscillators. 

Heating  Appliances. — The  general  report  is  that  recent 
price  decreases  have  stimulated  little  if  any  business  though 
some  jobbers  report  a  fair  demand  for  6-lb.  irons.  Two 
well-known  makes  now  list  for  $6.95  and  $7  each,  a  drop  of 
about  a  dollar,  and  take  30  per  cent  discount  in  quantities  up 
to  six. 


CHICAGO 

Despite  the  unsettled  labor  controversy  the  initiation  of 
new  building  in  Chicago  is  proceeding  at  a  lively  pace.  The 
ten-year  average  of  permits  issued  is  $1,620,000  per  week. 
During  the  eight  weeks  before  the  selection  of  an  arbitrator 
new  permits  were  down  to  an  average  of  $600,000  per  week, 
but  immediately  thereafter  they  jumped  and  since  then 
have  averaged  $1,750,000  per  week.  When  it  is  considered 
that  very  little  industrial  work  is  included  in  this  current 
total  and  that  it  is  made  up  almost  exclusively  of  small 
residence  and  apartment  jobs  it  can  be  seen  that  whenever 
the  break  for  prosperity  does  occur  there  should  be  an 
immense  amount  of  construction  work. 

Current  transactions  in  the  electrical  trade,  except  in  hot 
weather  goods  and  for  the  above  construction,  are  limited 
to  routine  requirements.  Price  changes  are  negligible  and 
when  they  do  occur  they  seem  to  have  no  effect  on  trade, 
as  bujnng  is  done  only  when  an  actual  need  exists.  Col- 
lections remain  slow,  but  no  new  features  have  developed 
which  would  cause  any  alarm. 

Bare  Copper  Wire. — Except  for  filling  seasonal  replace- 
ment needs  trading  is  absent  and  the  price  remains  un- 
changed. Most  purchases  are  for  relatively  small  lots  and 
quotations  thereon  are  firmly  held.  On  large  quantities 
prices  are  open  to  negotiation.  Quoted  price  remains  16* 
cents  per  lb.  on  No.  8  in  1,000-lb.  lots. 

Rubber  Covered  Wire. — Under  light  demand  thirty-day 
stocks  are  being  maintained  by  most  handlers.  Current 
quotation  for  No.   14  in   10,000-ft.  lots  is  $7  per  1,000  ft. 

Flexible  Armored  Conductor. — Price  remains  $57.50  per 
1,000  ft.  for  No.  14  two-wire,  double-strip.  There  is  a  steady 
demand  of  small  volume  for  this  material  for  current  build- 
ing operations.  Stocks  are  normal  and  a  shortage  is  pos- 
sible should  consumption  increase  rapidly. 

Black  Conduit. — A  steady  demand  continues  for  black 
pipe,  particularly  in  the  i-in.  size,  which  is  quoted  at  $59 
per  1,000  ft.  in  1,000-lb.  lots. 

Fans. — Demand  continues  excellent  as  the  heat  continues 
of  real  summer  variety.  Retailers  and  jobbers  alike  are 
unable  to  supply  the  demand,  whi';h  is  heaviest  for  house- 
hold sizes.  The  12-in.  fan  is  the  one  most  wanted,  although 
large  quantities  ■  f  6  and  8-in.   are  finding  distribution. 

Heating  Applis.i'ces. — Summer  demand  is  excellent  and 
the  current  habii,  of  maintaining  low  stocks  has  resulted  in 
much  back  ord^'ring.  Prices  are  firm,  with  but  little  com- 
plaint heard  'jf  their  being  too  high.  Sales  run  to  the 
smaller  and  lower-priced  items. 

Washing  Machines. — This  trade  seems  to  have  fallen  off 
to  a  certain  extent,  probably  largely  due  to  reduced  sales 
effort  during  the  vacation  season,  as  no  reports  are  heard 
of  campaigns  failing. 
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BOSTON 

Trade  shows  no  marked  improvement  as  yet,  but  under- 
lying conditions  continue  in  the  main  to  strengthen.  Busi- 
ness in  Maine  is  holding  up  remarkably  well  and  in  tex- 
tile centers  many  mills  are  operating  well  up  toward  their 
capacity.  Metal-working  industries  are  very  dull.  A 
gradual  increase  in  the  number  of  building  construction  jobs 
being  handled  can  be  seen  in  some  quarters  of  New  Eng- 
land, although  the  total  of  contracts  for  building  and  engi- 
neering construction  placed  in  the  week  ended  July  12  in 
this  section  was  only  $1,.'3G9,.500.  Prices  softened  consid- 
erably during  the  past  week,  with  reductions  in  motor  and 
control  equipment,  pole-line  hardware,  porcelain  tubes,  un- 
glazed  cleats  and  rigid  conduit.  Jobbers  ai-e  buying  from 
hand  to  mouth  and  retailers  are  moving  cautiously  in  re- 
plenishing stocks.  Collections  are  very  closely  watched, 
but  underlying  financial  conditions  tend  to  improve  slowly. 
Motors. — Prices  on  a  number  of  leading  makes  of  motor 
and  control  apparatus  were  reduced  about  10  per  cent  dur- 
ing the  past  week.  It  is  easy  to  secure  prompt  shipments 
on  virtually  all  standard  lines  at  present.  Buying  is  still 
very  spasmodic,  but  small  power  users  are  never  out  of 
the  market,  and  the  demand  for  quotations  is  diversified 
and  distinctly  encouraging. 

Flexible  Armored  Conductor. — Slow  movement  is  re- 
ported. No.  14  single-strip  sold  Monday  from  $50  to  $55 
per  1,000  ft.,  depending  on  size  of  orders.  In  1,000-ft.  lots 
the  $55  figure  obtains  quite  generally. 

Porcelain  Fittings. — Easier  prices  on  some  material  of 
this  class  are  in  effect.  Nail-it  knobs  now  sell  at  $19  per 
1,000  in  barrel  lots.  Unglazed  cleats  are  down  to  $16.25 
per  1,000  in  barrel  lots  from  about  $24,  and  3-in.  x  fs-'m. 
tubes  are  now  $7.05  per  1,000  in  barrel  lots.  Some  small- 
scale  buying  of  these  materials  is  under  way  and  ship- 
ments are  good. 

Fans. — Last  week  an  active  movement  of  fans  took  place 
in  Boston,  although  distributers'  stocks  were  not  cleaned 
out  by  any  means. 

Non-Metallic  Flexible  Conduit. — This  material  is  more 
active  than  most  other  wiring  supplies.  Stocks  ai'e  ample 
and  the  :72-in.  size  is  selling  around  $22  per  1,000  ft.  in 
1,000-ft.  lots. 

Wire. — Rubber-covered  wire  is  in  moderate  demand.  No. 
14  is  selling  from  $6.25  to  $6.50  per  1,000  ft.  in  lots  of  5,000 
ft.  and  under,  with  considerable  instability  on  the  sale  of 
larger  quantities.  Weatherproof  wire,  on  a  15-cent  base, 
is  moving  slowly.  Bare  wire  is  in  very  light  demand,  with 
a  141-cent  base  quoted.  Central-station  buying  while  not 
heavy  is  fairly  good  considering  the  conservatism  followed 
in  regard  to  extensions. 

Flashlamps. — Trade  is  brisk,  largely  owing  to  seasonal 
movement  and  to  energetic  marketing  methods.  New  de- 
signs are  appealing  to  the  trade. 

Line  Hardware. — Reductions  of  the  order  of  10  per  cent 
occurred  within  the  past  week.  The  market  is  rather  dull, 
but  piecemeal  line  construction  is  absorbing  some  of  this 
material. 

Small  Socket  Appliances.  —  Well-distributed  orders,  in- 
cluding a  good  many  "repeats,"  are  being  received  from 
small  dealers  in  this  territory. 

Washing  Machines. — Prices  on  a  leading  make  have  been 
marked  down  10  to  15  per  cent.  A  fair  volume  of  business 
continues  to  be  handled.  Ironers  of  the  same  make  are 
also  easier. 

ATLANTA 

Jobbers  report  a  steady  but  still  decreased  demand  for 
lines  of  electrical  material  with  a  rather  bright  outlook  for 
increased  activity  in  the  electrical  building  material  lines, 
induced  by  increased  home  building  and  prospective  indus- 
trial plant  construction.  Increased  activity  is  to  be  noted 
in  certain  manufacturing  lines,  particularly  in  the  construc- 
tion of  raw  water  ice  plants,  a  number  of  those  already  in 
operation  making  additions,  and  an  unusual  number  of  seri- 
ous inquiries  being  received  for  new  plants  and  change-over 
of  old  ones  from  steam  drive  to  electric.  Reports  from  south 
and  middle  Georgia  indicate  that  very  much  improved  con- 


ditions are  immediately  ahead,  because  the  peach  and  melon 
crops  now  being  marketed  are  the  best  on  record  and  are 
bringing  excellent  prices.  As  a  result  money  is  much  easier 
and  jobbing  firms  are  expecting  payment  of  long-outstand- 
ing accounts  as  well  as  a  general  resumption  of  activities 
in  this  section.  The  attitude  of  the  national  government 
regarding  farm  loans,  particularly  the  announcement  that 
Federal  Reserve  Banks  would  discount  paper  secured  by 
cotton,  is  having  a  more  encouraging  effect  on  the  rural 
districts.  Still  further  indication  of  improved  conditions 
is  reflected  in  the  government  report  of  employment,  the 
increase  in  Atlanta  being  16.7  per  cent  over  that  of  May. 
This  condition  exists  to  a  smaller  extent  in  other  indus- 
trial centers  in  this  section,  though  labor  is  in  excess  of 
the  demand  in  the  agricultural  districts,  particularly  in 
Arkansas,  Louisiana,  Oklahoma  and  Texas. 

Rigid  Conduit. — With  prices  down  10  to  15  per  cent  there 
appears  to  be  more  activity  in  the  demand,  mostly  from 
textile  mills  having  uncompleted  work  and  new  jobs  just 
starting.  The  demand  in  this  section  for  black  is  weak  as 
all  the  large  contractors  are  endeavoring  to  standardize  on 
galvanized.  ^ 

Pole  Line  Hardware. — A  price  weakening  has  shown  in 
this  material  for  the  past  two  months  and  has  been  sub- 
ject to  several  reductions  and  the  market  has  not  stabilized 
so  far.  The  demand  is  very  poor  and  no  improvement  is 
expected  until  small  central  stations  begin  to  build  their 
primary  lines  to  outlying  residential  districts,  which  are 
now  beginning  to  grow  rapidly,  because  of  the  boom  in 
residential  construction  now  under  way. 

Schedule  Material. — Residential  construction  in  the  South- 
east at  this  time  calls  fo-  knob  and  tube  "vork  and  allied 
material  and  therefore  the  demand  for  this  material  is 
fairly  good. 

Sewing  Machines. — Dealers  were  overstocked  and  reduced 
the  price,  which  stimulated  sales.  This  is  evidenced  by  a 
decrease  of  inventories  and  certain  reorders  from  factory. 
Two-Way  Plugs. — The  demand  has  been  vei-j'  good,  due  to 
national  advertising  campaigns  and  concentrated  efforts  on 
the  part  of  dealers  to  merchandise  this  line.  A  price  re- 
duction of  from   10  to  15  per  cent  is  to  be  noted. 

Lighting  Fixtures. — The  demand  for  the  less  expensive 
residential  type  has  been  excellent  of  late  and  all  dealers 
are  looking  forward  to  a  continued  demand  as  the  building 
season  advances,  and  as  the  money  situation  eases  up  it  is 
expected  that  builders  will  gradually  go  in  for  higher  priced 
material. 


ST.  LOUIS 

Conservatism  to  a  high  degree  marks  business  activity  in 
this  territory.  Very  little  change  in  the  situation  could  be 
noted  last  week.  Some  improvement  in  buying  is  ob- 
served in  the  South  due  to  the  ability  of  the  farmers  to 
move  cotton  and  other  products  to  better  advantage,  but 
in  the  immediate  vicinity  of  St.  Louis  business  is  very 
quiet.  A  lai'ge  producer  of  automobiles  has  reduicd  pro- 
duction from  a  40  per  cent  to  a  20  per  cent  basis  and 
operations  on  the  higher  basis  had  prevailed  for  but  two 
or  three  months.  While  the  purchasing  of  electrical  goods 
by  the  industrials  is  extremely  quiet  slight  improvement 
in  the  movement  of  appliances  can  be  noted,  particularly 
in  fans  and  washing  machines,  the  extremely  warm  weather 
causing  the  former  and  lowered  retail  prices  the  latter. 

Electrical  workers  in  St.  Louis  and  East  St.  Louis  went 
on  a  strike  July  14  to  i-etain  the  $1.25  per  hour  wage,  which 
is  that  being  paid  the  majority  of  the  building  trades. 
Efforts  ai-e  being  made,  however,  to  get  all  the  trades  to 
enter  into  an  agreement  with  the  Building  Industries  Asso- 
ciation whereby  the  same  wage  will  be  paid  to  all  and  all 
contracts  will  be  for  the  same  term,  the  wage  being  such 
as  will  encourage  building.  In  the  meantime  very  little 
construction  work  is  being  done  and  that  is  almost  entirely 
for  residential  purposes. 

Fans. — .\n  exceptionally  heavy  demand  for  fans  of  all 
kinds  developed  last  week,  with  the  result  that  several  deal- 
ers' stocks  of  the  popular  sizes  were  exhausted  and  at  least 
one  jobber's  stock.    The  10-in.  and  12-in.  oscillator  has  the 
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heaviest  call.  Indications  are  that  a  good  fan  business  will 
continue  for  the  next  four  weeks  at  least. 

Washing  Machines. — The  local  distributer  of  one  well- 
known  machine  has  temporarily  reduced  the  list  price  from 
§160  to  §109.  Special  campaigns  are  being  conducted  and 
as  a  result  the  movement  of  this  machine  has  been  mate- 
rially improved.  The  reason  for  the  reduction,  it  is  re- 
ported, is  to  liquidate  stocks. 

Conduit. — With  a  reduction  of  9  points  in  the  discount 
of  all  kinds  and  sizes  there  is  a  fairly  satisfactory  demand 
for  J-in.  black,  but  the  larger  sizes  have  but  little  call  be- 
cause of  lack  of  industrial  work.  Some  jobbers'  stocks  are 
about  in  line,  others  are  slightly  heavy,  particularly  in  the 
larger  sizes. 

Ranges. — There  is  hardly  any  movement  and  interest  is 
practically  nil.  It  seems  to  be  considered  that  this  is  not 
an  opportune  time  to  engage  in  campaign  tactics. 

Flat  Irons. — Slightly  improved  retail  demand  is  reported 
as  a  result  of  the  recent  price  reductions.  A  few  of  the 
jobbers  report  substantiallj'   improved   business. 

Lighting  Fixtures. — A  large  manufacturer  and  distributer 
of  semi-indirect  fixtures  reports  that  the  demand  is  about 
50  per  cent  of  normal  and  prevails  particularly  w-ith  clubs, 
churches,  schools,  etc.  The  plant  is  operating  with  about 
75  per  cent  of  its  regular  force.  Prices  are  being  fairly 
firmly  maintained. 

Domestic  Refrigerators. — One  distributer  reports  consid- 
erable interest  in  machines  for  residence  purposes  in  St. 
Louis  and  immediate  territory.  Sales  this  year  have  been 
larger  than  last  and  the  field  is  comparatively  undeveloped. 
However,  the  general  shortage  of  money  has  held  up  a  num- 
ber of  sales.  The  price  has  recently  been  reduced  from 
$595  to  $395,  installed  in  St.  Louis.  Delivery  can  be  made 
from  local  stock. 


SAN  FRANCISCO 

The  building  trades  strike  situation  in  San  Francisco  and 
Bay  City  has  been  much  clarified  during  the  past  week  by 
the  action  of  the  Oakland  unions  which  voted  in  favor  of 
resuming  work  at  the  new  rate  of  $9.25  per  day  for  elec- 
tricians and  of  working  on  open  shop  jobs.  Until  San  Fran- 
cisco unions  take  similar  action  nearly  all  big  building  jobs 
in  San  Francisco  will  be  tied  up.  So  far  an  inadequate 
number  of  skilled  workers  have  been  sent  here  for  the  many 
jobs  awaiting  them,  particularly  in  the  case  of  the  elec- 
tricians. The  value  of  building  permits  issued  in  the  prin- 
cipal California  cities  during  the  month  of  June,  1921,  is  as 
follows:  San  Francisco,  $950,965;  Los  Angeles,  $6,269,546; 
Oakland,  $1,486,412;  San  Diego,  $799,944.  The  value  of 
building  permits  issued  during'  the  corresponding  month 
for  1920  was  as  follows:  San  Francisco,  $1,949,692;  Los 
Angeles,  $6,610,681;  Oakland,  $1,050,642;  San  Diego, 
$204,935. 

Flashlights. — For  several  months  sales  of  flashlight  ma- 
terials have  been  excellent,  due  not  only  to  seasonable  sales 
to  camping  parties  but  also  to  clever  window  displays  and 
increased  sales  efforts.  Of  course  the  principal  sales  are 
of  battery  renewals,  but  the  introduction  of  new  flashlights 
has  considerably  boosted  the  dealers'  sales  of  cases. 

Bells  and  Buzzers. — The  new  price  on  3-in.  iron  box  bells, 
class  C,  is  50  cents  each  in  100  lots,  a  large  decrease  from 
the  former  price.  There  is  a  12  per  cent  higher  price  in 
package  lots  of  ten,  in  which  quantity  most  of  the  sales 
are  being  mado. 

Radiators. — The  new  prices  on  Majestic  radiators  for  the 
1921-22  season  provide  for  the  same  discounts,  grading  from 
30  per  cent  in  single  lots  to  30-10  per  cent  in  fifty  lots, 
but  the  list  prices  are  decreased  a  dollar  or  so,  the  new 
list  on  the  best  selling  size  being  $12.50  each  instead  of 
$13.50.  Dealers  in  general  are  inclined  to  postpone  the 
placing  of  their  orders  for  several  months. 

Ironers. — The  demand  for  ironers  has  reached  a  sudden 
halt  and  efforts  to  improve  it  have  resulted  in  a  demoral- 
ized market.  On  some  makes  the  lists  are  fairly  steady,  but 
on  some  of  the  older  ironers  sharp  decreases  have  occurred 
in  the  retail  price,  with  considerable  variation  from  town 
to  town. 


SALT  LAKE  CITY— DENVER 

The  recent  price  reduction  in  electrical  merchandise  an- 
nounced by  manufacturers  has  created  a  flurry  of  demand 
among  consumers,  particularly  for  appliances.  As  a  re- 
'  suit  retailers,  generally  unprepared,  have  made  a  run  on 
jobbers  that  has  strained  their  stock  resources  to  the  limit. 
To  meet  the  exigency  there  is  considerable  interchange  of 
stocks  in  lines  that  ai-e  plentiful.  The  sudden  demand  has 
clearly  demonstrated  that  here  price  is  the  outstanding  con- 
sideration with  the  buying  public.  Quality  and  service  ap- 
peals are  comparatively  unimportant  at  the  present  time. 
Jobbers  and  dealers  are  hopeful  that  the  improvement  in 
the  market  is  a  foreshadowing  of  a  return  to  normal  con- 
ditions. There  is  already  a  better  tendency  to  stock  among 
jobbers  and  dealers  alike. 

The  easing  of  the  money  market  noted  in  the  East  has 
not  yet  become  a  tendency  in  the  West  and  bankers  are 
still  ultra-conservative  in  granting  loans.  The  lack  of 
credit  is  pinching  farmers  particularly;  in  one  or  two  cases 
states  are  coming  to  the  rescue,  co-operating  with  private 
financial  concerns  in  granting  urgent  loans.  The  system, 
it  is  believed,  will  provide  the  necessary  relief.  The  old 
tendency  to  hold  crops  for  better  prices  is  no  longer  mani- 
fest. The  present  j-ield  forecast  is  highly  encouraging  in 
the  Intermountain  west.  A  revival  of  the  mining  industry, 
especially  in  copper,  is  looked  for  within  the  next  twelve 
months.  Building  operations  are  proceeding  at  a  fair  rate, 
notwithstanding  generally  unsettled  conditions. 

Cooking  Appliances. — There  has  been  a  noticeable  pick-up 
in  the  demand  in  the  last  two  weeks.  The  hot  wave  is 
partly  responsible  for  this,  but  reduced  prices  are  consid- 
ered the  main  cause. 

Bake  Ovens. — The  demand  is  steady,  though  the  volume 
is  not  large.  The  market  is  limited  to  bakeries,  hotels, 
hospitals,  etc.,  and  several  orders  for  extra  large  sizes  have 
been  filled  lately. 


SEATTLE— PORTLAND 

In  Seattle  and  Puget  Sound  cities  a  generally  quiet  con- 
dition in  trade  and  industry  prevails,  with  retail  business 
more  active  than  wholesale  and  jobbing  lines.  With  mills 
and  logging  camps  operating  with  full  crew-s  and  with 
prospective  early  railroad  buying  forecasted,  the  passing 
of  the  most  prolonged  period  of  extreme  depression  ever 
known  to  the  west  coast  lumber  industry  bids  fair  to  be 
accomplished.  Manufacturers  in  Puget  Sound  and  Port- 
land districts  report  business  still  quiet.  There  are  spas- 
modic reports  indicating  improvement  and  others  of  a  more 
depressing  nature,  but  the  net  result  seems  to  be  practi- 
cally the  same  volume  as  for  the  past  two  months.  Credits 
and  collections  in  both  districts  show  but  little  change  and 
stocks,  particularly  in  Seattle,  are  in  excellent  shape,  with 
replacements  easy  to  obtain.  Jobbers  in  Seattle  as  well  as 
Portland  report  business  a  trifle  improved  since  the  Fourth. 

There  appears  to  be  a  greater  demand  lor  standard  pack- 
age material  and  a  tendency  to  demand  carton  packed  goods. 
Portland  dealers  report  the  recent  drop  in  prices  on  prac- 
tically all  schedule  material,  ranges  and  heating  devices 
has  aided  in  stimulating  business  somewh;it,  the  greatest 
activity  being  noted  in  the  sales  of  washing  machines, 
stocks  of  which  are  in  fine  shape.  This  decrease  in  prices 
has  not  noticeably  affected  sales  in  the  Puget  Sound  district. 
There  is  a  considerable  amount  of  contract  work  being 
taken  on  at  the  present  time,  but  practically  all  of  it  is  on 
a  very  narrow  margin. 

Grain  crop  reports  emanating  from  the  inland  empire  dis- 
trict and  eastern  Oregon  are  excellent  and  farmers  have 
already  contracted  for  a  large  portion  of  their  crops.  Gen- 
erally speaking,  throughout  the  district  there  is  a  surplus 
of  common  labor  and  cuts  in  wages  are  prevalent. 

Electric  Fixtures.— So  far  this  year  the  fixture  business 
in  Seattle  compares  favorably  with  that  of  last  year,  espe- 
cially as  regards  the  moderate-priced  residential  type.  Com- 
mercial fixtures  have  not  moved  particularly  well. 

Vacuum  Cleaners. — Some  improvement  is  noted,  attributed 
largely  to  the  warm  weather  and  to  the  continual  effort  at 
publicity  on  the  part  of  dealers  with  the  easy  terms  of  pay- 
ment offered. 
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Manvifacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,   Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Refractories  Association  Makes 
Public  Production  Charts 

In  following  Secretary  Hoover's  sug- 
gestion that  trade  associations  should 
give  to  the  public  any  production  sta- 
tistics they  have  heretofore  compiled 
exclusively  for  their  own  membership 
circulation,  one  of  the  first  associations 
to  adopt  this  suggestion  is  the  Refrac- 
tories Manufacturers'  Association,  F. 
W.  Donahoe,  840  Oliver  Building,  Pitts- 
burgh, secretary,  which  has  made  up 
charts  taking  in  figures  for  the  entire 
refractories  industry. 

These  charts  show  production,  ship- 
ments, stock  on  hand  and  unfilled  or- 
ders of  certain  refractories  from  Janu- 
ary, 1919,  to  June,  1921.  and  indicate 
very  clearly  the  condition  of  the  steel 
industry  in  the  last  two  and  one-half 
years,  an  industry  which  accounts  for 
more  than  90  per  cent  of  the  fire  clay 
and  silica  brick  production  every  year. 


line  of  Weber  products  is  now  on  the 
press  and  will  be  ready  for  distribution 
during   September. 


Enlarged  Production  for  Maker 
of  Condensers 

John  E.  Fast,  Oak  Park,  111.,  manu- 
facturer of  electric  condensers,  has  an- 
nounced that  the  capacity  of  his  plant 
has  recently  been  enlarged  and  that  he 
will  be  abie  to  supply  condensers  on 
order  in  the  future.  At  present  the 
plant  is  turning  out  small  telephone, 
violet  ray  machine  and  automobile  igni- 
tion condensers.  Mr.  Fast  was  formerly 
with  the  American  Telephone  &  Tele- 
graph Company  in  Chicago. 


Anchor  Lite  Appliance  Company 
Moves  to  Larger  Quarters 

The  Anchor  Lite  Appliance  Company, 
Pittsburgh,  Pa.,  manufacturer  and  dis- 
tributer of  electrical  supplies  and  light- 
ing fixtures,  announces  that  it  is 
row  established  in  its  new  quarters  at 
420  Wood  Street,  where  it  occupies  a 
four-story  and  basement  building,  ap- 
proximately 10,000  sq.ft.  of  floor  space. 
The  company  is  doing  everything  pos- 
sible to  give  twelve-hour  service  and 
thinks  that  as  soon  as  it  gets  things 
in  order  it  will  be  possible  to  get  out 
all  orders  in  one  day's  time.  The  com- 
pany began  business  on  a  small  scale 
in  a  two-story  building  at  25  Straw- 
berry Way,  less  than  a  year  ago.  It 
makes  a  specialty  of  wholesale  dis- 
tribution to  contractors  and  dealers  and 
does  not  cater  to  the  retail  end  of  the 
electrical  business,  and  in  the  little  re- 
tail business  that  is  done  advises  that 
the  full  retail  price  is  maintained.  The 
officers  are:  A.  S.  Goldstein,  president; 
S.  J.  Goldberg,  treasurer,  and  M.  Kim- 
ball, secretary. 


New  Catalog  of  R.  Thomas  Facili- 
tates Export  Business 

The  R.  Thomas  &  Sons  Company, 
East  Liverpool,  Ohio,  manufacturer  of 
p,)rcelain  insulators,  etc.,  has  just  is- 
sued a  new  catalog  entitled  "Standard 
Electrical  Porcelain,"  which  includes 
several  interesting  features.  For  the 
convenience  of  foreign  customers  the 
dimensions  of  the  various  products  are 
given  in  both  inches  and  millimeters,  a 
code  word  is  listed  for  each  item  and 
the  export  as  well  as  the  domestic  ship- 
ping weight  is  stated.  Although  these 
details  are  already  a  part  of  the  com- 
pany's catalog  on  high-tension  insula- 
tors" it  is  the  first  time  that  they  have 
appeared  in  the  publication  devoted  to 
standard  porcelain. 


Kuhlman  Electric  Companj-  to 
Enlarge  Plant 

Plans  are  under  consideration  by  the 
Kuhlman  Electric  Company,  Bay  City, 
Mich.,  manufacturers  of  transformers, 
for  extensions  to  its  plant.  Under  nor- 
mal conditions  the  company  is  crowded 
for  room  and  it  is  now  planning  to  erect 
an  addition  providing  about  5,000  addi- 
tional square  feet  of  manufacturing 
floor  space. 


French  Electrical  Manufacturer 
Discontinues  New  York  Office 

The  Compagnie  Generale  d'Elec- 
tricite,  Paris,  France,  which  has  main- 
tained a  purchasing  office  at  50  Church 
Street,  Xew  York  City,  for  the  past 
four  years,  has  decided  to  discontinue 
this  office  on  account  of  present  busi- 
ness conditions.  H.  S.  Foley,  who  has 
been  the  company's  representative  at 
that  address  since  the  office  was  first 
opened,  will  continue  to  occupy  the 
same  premises  and  will  conduct  a  gen- 
eral electrical  export  business. 


Aluminum  Conductor  Business  Picking  Up  Well 

Aluminum  Company  of  America  Has  71,000  Miles  of  Conductor  in 
Use,  78  per  Cent  in  United  States 


Holabird  to  Distribute  Weber 
Devices  on  Pacific  Coast 

Arrangements  have  been  made  by  the 
Weber  Electric  Company,  Schenectady, 
N.  Y.,  with  the  Holabird  Electrical 
Company  to  act  as  its  sales  representa- 
tive on  the  Pacific  Coast.  H.  A.  Sayles, 
secretary  of  the  Holabird  Electrical 
Company,  under  the  general  direction 
of  R.  D.  Holabird,  will  have  charge  of 
the  Weber  products.  The  offices  of  the 
Holabird  company  are  in  the  Hobart 
Building,  582  Market  Street,  San  Fran- 
cisco, and  451  East  Third  Street,  Los 
Angeles.  A  complete  stock  of  W«ber 
wiring  devices  will  be  caiTied  in  the 
Holabird  warehouse  in  San  Francisco, 
and  a  carload  is  now  in  transit  from  the 
factory  at  Schenectady.  A  comprehen- 
sive illustrated  catalog  of  the  complete 


The  aluminum  conductor  business  of 
the  Aluminum  Company  of  America, 
Pittsburgh,  has  been  picking  up  better 
and  better  each  month  of  this  year  so 
that  it  is  expected  new  stranding  ma- 
chines will  have  to  be  added.  One  fea- 
ture of  the  orders  seems  to  be  the 
rather  quick  shipments  asked.  Export 
business  is  good,  a  recent  order  of 
note  being  for  2.000,000  lb.  of  aluminum 
conductor  for  the  Morwell  Brown-Coal 
Power  Scheme  in  Australia.  The  Mel- 
bourne coal  fields  are  about  100  miles 
from  Melbourne  City. 

Seven  hundred  miles  of  standard  336,- 
400-circ.mil  aluminum  cable  steel  rein- 
forced, which  was  sold  to  the  govern- 
ment of  the  Victoria  Electricity  Com- 
missioners, will  be  used  on  a  double  cir- 
cuit three-phase  high-tension  line  oper- 
ating at  132,000  volts,  50  cycles.  'The 
cable  will  be  suspended  from  suspension 
insulators  attached  to  steel  towers 
placed  1,056  ft.  apart. 

Up  to  June  of  this  year  there  were 
about  71,000  miles  of  aluminum  con- 
ductor in  service  which  has  been  manu- 


factured by  the  Aluminum  Company  of 
America  and  its  affiliated  .nterest,  the 
Northern  Aluminum  Company,  Ltd., 
Toronto,  Canada.  Of  this  quantity  of 
aluminum  conductor,  approximately  50 
per  cent  is  composed  of  aluminum 
cable,  steel  reinforced.  Of  this  total 
amount  78  per  cent  is  in  service  in  the 
United  States,  15  per  cent  in  Canada, 
2.3  per  cent  in  Europe,  2.2  per  cent  in 
South  America  and  2.5  per  cent  in  other 
parts  of  the  world. 


Piedmont  Electric  Establishes 
Branch  in  Greensboro 

The  Piedmont  Electric  Company, 
which  has  been  in  business  for  nineteen 
years,  maintaining  headquarters  in 
Asheville,  N.  C,  is  establishing  a 
branch  in  Greensboro,  N.  C,  which  will 
soon  be  ready  for  business.  Up  to  this 
time  the  company  has  been  covering 
out  of  Asheville  all  of  North  and  South 
Carolina  with  the  exception  of  that  por- 
tion directly  on  the  coast.  Increase  of 
business  in  eastern  North  Carolina  has 
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made  necessary  a  warehouse  and 
branch  office  in  Greensboro.  The  branch 
office  in  Greensboro  will  be  at  335  South 
Davis  Street  and  will  be  in  charge  of 
Frank  B.  Bibb  as  local  manager.  B.  C. 
Banks,  who  has  for  several  years  been 
with  the  company  in  charge  of  the 
eastern  territory,  will  continue  in  this 
capacity  but  will  work  directly  in  con- 
nection with  the  Greensboro  warehouse. 
This  branch,  with  the  advantage  of  the 
reduction  in  freight  rates  to  Carolina 
points  which  has  just  been  established, 
will  enable  the  company  to  distribute  to 
territory  contingent  to  Greensboro  at  a 
saving  to  the  consumer  on  transporta- 
tion. 


New  Manufacturers'  Agency 
Established  at  Columbus 

S.  E.  Ringgold,  formerly  general 
sales  manager  of  the  Moock  Electric 
Supply  Company,  Canton,  Ohio,  has 
established  an  office  in  the  Ferris 
Building,  Room  502,  Columbus,  Ohio, 
and  is  now  covering  all  of  Ohio,  west- 
ern Pennsylvania,  and  all  of  western 
Virginia,  representing  the  following 
manufacturers:  The  Fernando  C.  Mesa 
Company,  Irvington,  N.  J.;  the  Federal 
Porcelain  Company,  Carey,  Ohio;  the 
William  Wurdack  Company,  St.  Louis 
(switchboxes);  the  Saylor  Electric  & 
Manufacturing  Company,  Wheeling,  W. 
Va.,  and  the  Magic  Electric  Company, 
New  York  City  He  contemplates  tak- 
ing on  two  or  three  more  lines,  prob- 
ably rubber-covered  wire,  conduit,  and 
flexible-armored  conductor. 


Industrial  Cost  Association 
Conference  Successful 

With  the  overshadowing  interest  of 
cost  problems  in  the  manufacturing 
world  of  today,  the  conference  of  the 
Industrial  Cost  Association  at  East 
Aurora,  N.  Y.,  the  last  of  May,  carried 
particular  significance.  The  associa- 
tion was  incorporated  only  last  Janu- 
ary by  plant  executives  who  desire  to 
standardize  manufacturing  cost  meth- 
ods, and  the  progress  made  toward  the 
solution  of  many  important  cost  prob- 
lems at  the  conference  was  considered 
by  those  attending  to  be  very  satisfac- 
tory. 

The  greatest  interest  was  manifested 
in  the  topic  "Should  Abnormal  Burden 
Be  Included  in  Current  Monthly  Cost?" 
More  than  fifty  speaker.s  gave  their 
views  on  this  subject  and  a  vote  showed 
a  sentiment  of  three  to  two  in  the  nega- 
tive. "Current  Influences  on  Cost 
Problems,"  "Current  Problems  in  Ex- 
pense Distribution,"  "Uniform  Cost 
Systems,"  "Human  Element  in  Costs" 
and  "Standardization  of  Cost  Termin- 
ology" were  discussed.  Addison  Boren, 
Yale  &  Towne  Manufacturing  Company, 
was  named  chairman  of  a  committee  to 
write  a  lexicon  of  cost  terminology. 

As  an  outcome,  the  conference  agreed 
that  complete  uniform  cost  systems, 
adaptable  to  all  factories  alike,  cannot 
be  devised,  and  also  that  the  best  cost 
system  is  one  which  is  developed  from 
the  factory  end  by  employees.  Boston, 
Bridgeport,  Philadelphia,  Rochester, 
Buffalo,    South    Bend,    Cleveland,    Cin- 


cinnati, Milwaukee  and   St.  Louis  have 
asked  for  local  sections. 

On  the  resignation  of  M.  F.  Simmons, 
General  Electric  Company,  as  president 
of  the  Industrial  ,  Cost  Association, 
J.  W.  Stannard,  American  Autoparts 
Company,  was  elected  president.  Mr. 
Simmons  remains  a  national  director. 
A.  A.  Alles,  Jr.,  People's  Bank  Building, 
Pittsburgh,  is  secretary-treasurer. 


Mica  Insulator  Meets  in  Annual 
Convention 

The  annual  sales  convention  of  the 
Mica  Insulator  Company,  with  repre-  ' 
sentatives  from  New  York,  Cleveland, 
Cincinnati  and  Chicago,  was  held  at  the 
company  works,  Schenectady,  N.  Y., 
lasting  the  entire  week  of  June  20. 
Among  those  present  who  have  been 
connected  with  mica  insulation  since 
early  days  were  E.  C.  Wood,  vice-presi- 
dent of  the  company,  and  C.  W.  Jeffer- 
son, one  of  the  pioneers  in  the  commer- 
cial use  of  mica  insulation  mateinal  in 
the  electrical  industry.  The  great  prog- 
ress which  has  been  made  by  the  mica 
insulation     industry    dui-ing     the     past 


The  basement  and  part  of  the  first 
three  floors  will  be  used  by  the  Dodge 
Sales  &  Engineering  Company  for 
warehouse  and  for  "Dodge  service," 
both  domestic  and  export,  while  the 
remainder  of  the  building  will  be  leased. 
Occupancy  is  expected  by  May  1,  1922. 

The  company  finds  an  increasing 
number  of  inquiries  for  machinery  and 
engineering  service,  and  at  the  same 
time  it  is  closing  more  of  these  in- 
quiries than  it  has  been  doing  in  the 
past  few  months.  This  is  particularly 
true  in  the  New  York  and  New  Eng- 
land territories  and  in  Canada. 

Receiver  Appointed  for  National 
Conduit  and  Cable 

Judge  Knox  in  the  United  States  Dis- 
trict Court  on  July  15  appointed  Clar- 
ence G.  Galston  receiver  in  equity  of  the 
National  Conduit  &  Cable  Company, 
Hastings-on-Hudson,  N.  Y.  Suit  was 
brought  by  a  large  holder  of  stocks  and 
bonds  of  the  company  after  several 
months  of  endeavor  to  straighten  out 
the  company's  affairs. 

Since  the  early  months  of  this  year  a 


MICA  INSULATOR  MEN  LOOK  FOR  BRIGHT  FUTURE 


thirty  years  was  well  illustrated  in  the 
company's  eighteen-building  plant.  Of 
particular  interest  was  a  flexible,  oiled 
cotton  tube,  a  recent  development  to 
withstand  high  temperature. 

The  convention  was  marked  with 
great  enthusiasm  throughout  and  the 
consensus  of  opinion  was  that  the  future 
outlook  for  the  mica  insulation  industry 
was  very  bright. 


committee  of  the  stockholders,  a  com- 
mittee of  the  bondholders  and  a  com- 
mittee of  the  company  have  tried  to 
work  out  a  financing  plan  but  the  sup- 
port of  a  majority  of  the  stockholders 
could  not  be  received  and  the  receiver- 
ship became  necessary. 


New  Building  Started  in  New 
York  for  Dodge  Manufac- 
turing Company 

The  Dodge  Manufacturing  Company, 
Mishawaka,  Ind.,  the  sales  organiza- 
tion of  which  is  the  Dodge  Sales  & 
Engineering  Company,  has  virtually 
completed  excavation  for  its  new 
.$1,000,000  building  in  New  York  City. 
This  will  occupy  165  ft.  on  West  Broad- 
way, 50  ft.  on  Murray  Street  and  75 
ft.  on  Park  Place.  It  is  laid  out  for 
twelve  stories  at  this  time  but  founda- 
tions and  construction  will  be  sufficient 
to  take  care  of  an  additional  four 
stories.  Further  building  plans  are 
being  completed  as  rapidly  as  possible. 


J.  R.  Crawford,  general  sales  man- 
ager of  the  Union  Carbide  Sales  Com- 
pany, New  York  City,  has  been  ap- 
pointed general  sales  manager  of  the 
National  Carbon  Company,  Inc.,  Cleve- 
land, succeeding  N.  C.  Catabish,  who 
takes  up  other  duties  with  the  company. 

American  Di-Electrics,  Ltd.,  an- 
nounces change  in  address  of  E.  A. 
Thornwell,  its  Atlanta,  Ga.,  distributer 
to  Candler  Building. 

The  Clary-Cummings  Battery  Com- 
pany, Columbus,  S.  C,  manufacturer  of 
storage  batteries,  contemplates  increas- 
ing its  capital  stock  from  $10,000  to 
$20,000.  The  company  would  like  to 
receive  catalogs  from  manufacturers  of 
battery  boxes,  plates,  lead  parts,  sepa- 
rators, rubber  jars  and  lead-coated 
bronze  terminals,  etc. 
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Foreign  Trade  Notes 


FRENCH  POWER  PLANT  BUDGET 
EXPENDITURES. — In  the  French  budget 
of  1921.  reoontlv  published  in  the  Journal 
Officiil.  tlie  amount  of  7,473.4.50  francs  is 
apBQl'tioned  for  power  plants. 

HYDRO  -  ELECTRIC  DEVELOPMENT 
IN  SWITZERLAND. — According  to  a  re- 
port of  a  special  survey  by  the  .Swiss  Bureau 
of  Hydrography  recently  published  the  total 
available  water  power  of  the  country  is 
estimated  at  2,173,238  hp.,  or  an  average 
of  about  52.62  hp.  for  each  square  kilometer 
of  Swiss  territory.  The  report  further  shows 
that  about  25  per  cent  of  the  available 
water  power  of  the  country  is  already  being 
utilized,  there  being  installations  of  6.860 
plants,  having  3.170  turbines  and  4,903- 
wheels,  developing  526.098  hp.  Of  the  526,- 
000  hp.  already  developed  more  than  50 
per  cent  (312,000  hp.)  is  utilized  by  electric 
power  plants,  followed  by  the  chemical  in- 
dustry, utilizing  112,000  hp.  The  federal 
state,  the  several  cantons  and  various  com- 
munes control  about   400  plants. 

ITALIAN  CONCERN  TAKEN  OVER  BY 
THE  GENERAL  ELECTRIC  COMPANY.— 
According  to  U  Missagero  the  electrical 
manufacturing  firm  of  Societa,  Electro- 
tecnica  Galileo  Ferraris  of  Milan,  Italy,  has 
been  taken  over  by  an  American  for  the 
General  Electric  Company.  Before  the  war 
the  Galileo  Ferraris  concern  was  known  as 
the  Thomson-Houston  Company. 

GERMAN  ENGINEER!?  TO  DISCON- 
TINUE USE  OF  SUBSTITUTE  METALS.— 
According  to  the  Electrical  Rcviciv,  Lon- 
don the  ITnion  of  German  Electrical  En- 
gineers (V.D.E. )  has  decided  to  discon- 
tinue as  from  Oct.  1  the  use  of  substitute 
metals  (iron,  zinc,  etc.)  because  they  are 
unprofitable.  The  government,  however,  is 
considering  a  scheme  for  maintaining  such 
substitutes,  particularly  aluminum. 

GERMA.N  INTEREST  IN  SPANISH 
ELECTRICAL  COMPANY. — At  a  recent 
meeting  of  the  Compania  Hispano-Ameri- 
cana  de  Electricidad.  Madrid.  Spain,  says 
the  Electrical  Riview,  London,  they  have 
elected  to  the  board  of  directors  four  Ger- 
mans who  are  prominent  in  banking  and 
electrical  manufacturing  companies.  This 
action  is  interesting  in  view  of  the  fact  that 
last  summer  the  South  American  operation 
of  the  German  Transmarine  Electricity 
Company.  Berlin,  was  transferred  to  the 
Compania  Hispano-Americana  de  Electric- 
idad. It  would  seem  from  this  that  a  con- 
tinuation of  German  influence  in  central 
station  and  traction  operations  in  South 
America  was  being  effected. 

AEG.  ENDEAVORING  TO  RECOVER 
GERMAN  EXPORT  M.VRKET.— Before  the 
war  the  A.  E.  G.  exported  40  per  cent  of  its 
total  production  and  it  is  the  company's  de- 
termination to  recover,  if  possible,  this  lost 
export  business.  It  has  been  proposed  to 
re-establish  the  export  organization  ;  a  lot 
of  this  has  been  maintained  in  America  and 
the  East,  but  everything  has  Been  destroyed 
in  the  allied  countries.  Having  regard  to 
the  situation  of  gold  currency.  Dr.  Rathe- 
nau  observed  that  it  certainly  sounded  ab- 
surd to  build  up  the  export  organization 
in  mark  currency.  This  absurdity,  how- 
ever, did  not  actually  exist  as  the  question 
substantially  concerned  the  possibility  of 
supplying  goods  made  in  Germany  to  other 
countries  on  credit.  As  to  the  siutation  of 
business.  Dr.  Ratheneau  said  the  company's 
orders  on  hand  were  satisfactory  in  num- 
ber but  were  not  so  uniform  as  in  former 
years.  Large  machines  were  in  great  de- 
hiaml  at  present  and  the  orders  for  them 
would  insure  work  for  a  long  time  to  come. 
GOOD  -REPORTS  OF  BRITISH  ELEC- 
TRICAL ^lANi'l'Ai'TURERS.— The  reports 
of  sever-il  .|..iii'  il  manufacturing  com- 
D-inies  fur  1''  '"  i  -  '  '  ntly  issued,  according 
to  the  £!.(/;!(  Kill,  have  shown  very  good 
results  considering  the  adverse  conditions 
prevailing.  In  all  cases  there  is  an  increase 
in  the  gross  and  net  profits,  the  dividends 
are  either  maintained  at  the  old  rate  or 
increased.  The  Brush  Electrical  Engineer- 
ing Company  in  its  report  shows  a  net 
profit  of  £191.096,  again.st  £148,685.  and  is 
again  paying  15  per  cent  on  an  incrcasc'd 
capital,  besides  devoting  the  usual  sum  to 
nav  off  the  6  per  cent  second  prior  lien 
debentures,  adding  £53,377  to  the  general 
reserve  and  increasing  the  balance  forward 
from  £85,568  to  £143,268.  The  Mctropolitan- 
Vickers  Ehctrical  Company  reports  an  in- 
crease of  £81,555  in  the  gross  profit  and  of 
£83,231  in  the  net  profit.  After  devoting 
£100,000  to  reserve,  £35,000  to  special  de- 
preciation and  increasing  the  carry-over, 
the  directors  are  able  to  raise  the  dividend 
on    the   ordinary   sh.ires   from    8    to   125  per 


cent.  The  orders  received  during  1920  were 
in  value  about  80  per  cent  greater  than 
those  in  1919,  while  the  orders  completed 
were  in  value  about  50  per  cent  greater. 
Johnson  &  Phillips  also  announce  an  in- 
crease in  profits  from  £90,000  to  £98,400, 
and  the  ordinary  dividend  is  maintained 
at  12>.  per  cent,  but  on  a  larger  capital. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to 
enter  foreign  markets-  Where  the  item 
is  numbered  further  information  can  be 
obtained  from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning the  number. 

A  merchant  in  Italy  (No.  35,179)  desires 
to  secure  an  agency  for  the  sale  of  elec- 
trical appliances,  etc.,  for  industrial  pur- 
poses. 

A  commission  merchant  from  Japan  (No. 
35,189)  who  is  in  the  United  States,  de- 
sires to  purchase  an  ice  plant  ammonia 
compressor,  ice  plant  motor,  vacuum 
cleaners,  railway  supplies  and  equipment, 
etc. 

POSSIBLE  DEMAND  FOR  ELECTRIC 
SUPPLIES  IX  PALESTINE. — In  a  recent 
report  on  trade  matters  in  Damascus, 
Palestine,  it  is  stated  that  among  electric 
goods  most  likely  to  find  a  sale  in  Damas- 
cus would  be  electric  light  fittings  and 
shades. 

ELECTRIC  LIGHTING  SYSTEM  FOR 
MOULMEIN,  BOMBAY.  —  Proposals  are 
asked  by  the  Municipal  Committee  of  Moul- 
mein  for  the-  installation  of  an  electric 
lighting  system  in  the  town. 

TENDERS  ASKED  FOR  PORCELAIN 
INSUL.\TORS. — Tenders  will  be  received 
by  the  New  Zealand  Public  Works  Depart- 
ment, Government  Buildings,  Wellington. 
New  Zealand,  until  Aug.  9  for  suspension 
type  porcelain  insulators  to  carry  11". 000- 
volt  50-cycle  transmission  lines  in  connec- 
tion with  the  Waikato  electric  power 
scheme.  Specifications  may  be  seen  at  the 
Department  of  Overseas  Trade,  35  Old 
Queen  Street  (Room  59)  Westminster,  S. 
W.,    1,   London. 

ELECTRIC  PLANT  FOR  BULAWAYO, 
RHODESIA,  SOUTH  AFRIC.\.  —  Tenders 
are  invited  by  the  municipality  of  Bula- 
wayo.  Rhodesia,  South  Africa,  for  material 
and  equipment  for  an  electric  light  and 
power  plant,  including  two  sets  of  gas  pro- 
ducing plants,  gas  engines,  three-phase  gen- 
erators (300  kw. )  :  alternative  steam  plant, 
main  switchboard,  switchgear,  distribution 
houses  and  transformer  houses,  insulators, 
hard-drawn  bare  copper  wire,  three-core 
cable,  insulated  cable,  etc.  Specifications 
and  form  of  tender  may  be  obtained  on 
payment  of  deposit  of  £3  3s.,  from  Davis  & 
Soper,  Ltd.,  54  St.  Mary  Ave.,  London. 
E.  C.  3,  who  will  receive  tenders  until 
Aug.   3. 


REFRIGKR.\TION. — The  Automatic  Re- 
frigeration Company,  Hartford  Conn.,  has 
issued  a  booklet  entitled  "  Automatic  Re- 
frigeration "  in  which  it  describes  its  differ- 
ent methods  of  automatic  refrigeration. 

WATER-COOLING  APPARATUS.— The 
Binks  Spray  Equipment  Company.  3114 
Carroll  Avenue,  Chicago  is  distributing  a 
small  circular  describing  its  "Spra-Rite" 
cooling  pond  equipment  for  steam  and  am- 
monia condensers. 

BALANCE  COILS  AND  AUTO  TRANS- 
FORMERS.— The  Sorgel  Electric  Company. 
138  West  Street,  Milwaukee,  is  distribut- 
ing a  bulletin  describing  its  air-cooled  bal- 
ancing coils   and   auto   transformers. 

ELECTRIC  LIFT  TRUCK.— Bulletin  No. 
5.  issued  by  the  Cowan  Truck  Company, 
Holyoke,  Mass.,  describes  the  "Cowan" 
electric  self-loading  truck  which  it  has  re- 
cently  placed   on   the   market. 

ASH  HANDLING  EQUIPMENT. — Con- 
veyors Corporation  of  America.  326  West 
Madison  Street  Chicago,  has  issued  a  book- 
let "Proof  of  the  Pudding"  containing 
letters  from  users  of  its  ash  handling  equip- 
ment. 

HOUSEHOLD  UTILITY  MOTOR.— Rey- 
nolds Electric  Company,  2650  West  Con- 
gress Street.  Chicago,  has  developed  an  im- 
proved "Reco"  household  utility  motor  for 
kitchen  work.  A  circular  has  been  issued 
on  this. 

BATTERY  IGNITION.  —  The  American 
Bosch  Magneto  Corporation,  Springfield, 
Mass.,  has  developed  a  new  compensating 
battery  ignition  system  described  in  its 
July  Bosch  Xcics. 

DRILL  STAND. — The  Independent  Pneu- 
matic Tool  Company,  Chicago,  has  put  on 
the  market  the  "Thor"  electric  drill  stand 
for  converting  portable  electric  drills  to 
drill  presses. 


New  Apparatus  and  Publications 


ELECTRIC  WATER  HE.\TING.  —  The 
Electric  Boiler  Corporation,  475  Main 
Street,  Cambridge  39.  Mass.,  manufacturer 
of  the  "Electric  Boilerette."  has  issued  data 
sheet  No.  6,  containing  information  on 
electric  water  heating. 

EXPANSION  JOINT.  —  The  Griseom- 
Russell  Company.  90  West  Street.  New 
York  City,  has  recently  placed  on  the  mar- 
ket its  low-pressure  expansion  joint  known 
as  the  G-R  type  "C." 

RADIO  RECEn^ER.  —  "Aeriola  Jr."  is 
the  title  of  a  leaflet  issued  by  the  West- 
inghouse  Electric  &  Manufacturing  Com- 
liany.  East  Pittsliurgh.  Pa.,  describing  its 
new   radio   receiver  unit. 

EXCAVATOR  CRANE  —Bulletin  6-X  de- 
scribes the  Pawlini;  &  Harnischfegcr  Com- 
pany. Milwaukee,  newly  developed  No.  206 
excavator-crane  which  can  be  used  in  coal 
and  ash  handling  and  with  a  lifting  magnet. 

STOR.\GE  BATTERY  TESTER. — The 
"Starlometcr"  has  been  developed  by  the 
Shire  Electrical  Products  Company.  Mar- 
quette Building,  Detroit,  for  measuring 
storage-batterv  output  under  load.  A 
folder   is   issued   on    this   instrument. 

BELT  CONVEYORS.  —  The  Link-Belt 
Company.  910  South  Michigan  .\ venue.  Chi- 
cago, has  issued  a  new  book.  No.  215,  on 
belt  conveyors  in  which  it  describes  the 
"UniroU"  and  "MultiroU"  idlers.  The  com- 
pany h.is  also  issued  a  new  steel  chain  data 
book.   No.   475. 


New  Incorporations 


THE  CLARION  DISTRICT  HTDRO- 
ELECTRIC  COMPANY,  Wilmington,  Del., 
has  been  chartered  under  the  laws  of  the 
State  of  Delaware  with  a  capital  of  $2,000.- 
000  to  generate  and  distribute  electricity. 
The  incorporators  are  M.  M.  Lucey,  V.  P. 
Lacey    and   L.    S.    Dorsey. 

THE  LANE  SIGNAL  ACCESSORIES. 
Sayre.  Pa.,  has  been  incorporated  under 
the  laws  of  the  State  of  Delaware  by 
AVilliam  H.  Lane,  Harry  S.  Fish  and  Ray- 
mond L.  Gebhardt,  Sayre,  Pa.  The  company 
is  capitalized  at  $500,000.  and  proposes  to 
manufacture  electrical  equipment  and  sig- 
nal  devices. 

THE  jr.\RQUETTE  ELECTRIC  COM- 
PANY. 222  West  Austin  Avenue.  Chicago, 
111.,  has  been  incorporated  by  Harold  B. 
Harvey,  Harry  I.  Kirk  and  Samuel  Hoh- 
nian.  The  company  is  capitalized  at  $200.- 
000.  and  proposes  to  manufacture  electrical 
appliances,   etc. 

THE  M.  &  M.  ELECTRIC  COMPAN-T. 
Louisville.  Kv.,  has  been  incorporated  with 
a  capital  of  $15,000  by  John  McG.  Miller, 
Joseph  Muir  and  A.  M.  Marrett,  all  of 
Louisville. 

THE  GRAYTYYX.  INC..  220  North  Holi- 
day Street.  Baltimore.  Md.,  has  been  in- 
corporated by  Jack  Albert.  Lee  Silver  and 
Joseph  Silverman.  The  company  is  capi- 
talized at  $10,000  to  manufacture  and  deal 
in  electrical  equipment  and  appliances. 

THE  DISTRIBUTORS  ELECTRIC  COM- 
PANY. Canistee,  X.  Y..  has  been  incor- 
porated by  J.  N.  Anderson.  H.  and  T.  t 
Cobb.  The  company  is  capitalized  at  $20, 
000,  and  proposes  to  manufacture  electrical 
equipment. 

THE  CON-DEN-RIT  RADIANT  LOG 
rOJIP.\XY,  Elizabeth.  N.  J.,  has  been  in- 
corporated with  a  capital  of  $100. OnO  to 
manufacture  electric  healing  and  lighting 
equipment.  The  incorporators  are  James  P. 
Conrov.  Orange ;  Charles  C.  Denton  and 
Albert   P.   Reithemeyer,   Elizabeth. 

THE  W.  E.  GROFF  COMPAXT.  Easton. 
Pa  has  filed  notice  of  organization  to 
manufacture  and  deal  in  electrical  products. 
The  incorporators  are  W.  E.  Groft,  John 
Stead  and  Harvey  Herstein.  The  company 
is  capitalized  at   $25,000. 

THE  VUBl^N  -  WOODBURN  ELEC- 
TRIC COMP.VXY,  Auburn  Ky..  has  been 
organized  with  a  capital  of  $30,000  by  -! 
Guthrie  Coke.  R.  L.  Stevenson  and  R.  " 
Wilson.  The  company  will  purchase  ele. - 
tricitv  from  the  Kentucky  Public  Servu 
Company.   Bowling  Green. 
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THE  COXTIXENTAI.  ELECTRIC  COM- 
PANY, LTD..  has  been  formed  to  manufac- 
ture and  sell  Royal  electric  cleaners  in 
Canada.  The  new  organization  has  its 
headquarters  at  507-511  King  Street  East. 
Toronto,  Ontario. 

THE  HYDRO  APPLIANCES.  LTD..  re- 
cently incorporated  with  a  capital  stock  of 
$200,000,  has  purchased  the  former  plant 
of  the  Dominion  Canners,  Ltd..  Port  Robin- 
son. Ontario,  which  it  will  equip  for  the 
manufacture  of  an  electric  washer  and  iron- 
ing machine  and  other  electrical  appliances. 

THE  AMERICAN  GENERATOR  COM- 
PANY. Posey^-ille  Ind..  has  been  mcor- 
porated  by  E.  D.  Fletchall,  O.  B.  Caudell 
and  Valentine  Bender.  Pose>-\'ille.  The  com- 
pany is  capitalized  at  $100,000  and  proposes 
to  manufacture  electric  equipment  for  light- 
ing, heating  and  cooking. 

THE  ABOTT  ELECTRIC  &  SUPPLY 
COMPANY'.  Buffalo  N.  Y..  has  been  in- 
corporated with  a  capital  of  $10,000  to  man- 
ufacture electrical  appliances  and  to  en- 
gage in  electrical  contracting.  William  F. 
Burket.  61  Englewood  Avenue,  is  interested 
in  the  company. 

THE  ELECTRICAL  SPECL\LTY  MAN- 
UFACTURING COMPANY.  51  Beaufort 
Street  Providence.  R.  I.,  has  been  organized 
to  manufacture  electrical  equipment.  W.  B. 
and  L.  J.   Hopkins  are  interested  in  it. 

THE  IDEAL  ELECTRIC  D  U  M  B  - 
■WAITER  COMPANY.  Buffalo.  N.  Y..  has 
been  incorporated  with  a  capital  of  $50,000 
to  manufacture  electrically-operated  dumb- 
waiters and  other  lift  equipment.  The  in- 
corporators are  G.  A.  Irwin.  J.  D.  Hillery 
and  J.  A.  Wechter.  The  company  is  repre- 
sented by  Sullivan.  Bagley  &  Wechter, 
Chamber  of  Commerce  Building. 

THE  ECONOMY  ELECTRICAL  MANTJ- 
FACTURING  COMP.\NY.  New  Haven. 
Corm..  has  been  incorporated  by  A.  I. 
Lapides,  S.  D.  Pardoll  and  S.  Jacobson.  1 
Lawrence  Street.  The  company  is  capital- 
ized at  $25,000  and  proposes  to  manufac- 
ture electrical   equipment. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  July  5,  1921) 
1,383,750.  Alternatixg-Ccrrent  Signal- 
ing System  ;  Ralzemond  D.  Parker  and 
Baxter  P.  Hamilton,  Brooklyn,  N.  Y. 
App.  filed  June  26.  1918.  Same  circuit 
for  several  messages. 

1.383,756.  Automatic  Switching  Appara- 
tus FOR  Tklepho.ne  Exchange  Systems  ; 
John  N.  Reynolds,  Greenwich,  Conn.  -\Bp. 
filed  .\ug.  1.  1917.  Two  electromagnets 
uted  in   operation. 

1.383,764.  Socket  for  Electric  -  Light 
Globes  :  John  A.  Sargent.  Normanbv. 
Taranaki,  New  Zealand.  App.  filed  June 
13,  1919.     No  spring  contacts. 

1,383,789.  Telephon-e  Exchange  System  : 
Roy  D.  Conway.  Chatham.  N.  J.  App. 
filed  Aug.  24.  1918.  Manual  connected 
to  automatic  exchange. 

1.383.796.  Trolley  Harp  Extension; 
Walter  F.  Freeman.  Springfield.  Mass. 
App.  filed  March  5,  1921.  Cushion  supBort 
for  wheel. 

1.383.797.  Trolley  Shoe;  Walter  F.  Free- 
man. Springfield,  Mass.  App.  filed  April 
15,  1921.     Scraper  for  removing  snow. 

1,383,799.  Electrical  Regulating  Device; 
Edgar  W.  Gent,  New  York.  N.  Y.  Aop. 
filed  May  1,  1920.     Rheostats,  etc. 

1,383. 802>  Signaling  Device;  Charles  L. 
Goodrum.  New  York.  N.  Y.  App.  filed 
May  14,  1917.  Machine  switching  tele- 
phone. 

1.383.804.  Telephone  Exchange  System  : 
John  A.  Hall.  Baysidc.  N.  Y.  App.  filed 
Nov.    19.  1918.     Substation  apparatus. 

1.383.805.  Party-Line  Metering  System 
Telephone  Exchanges  :  John  A  Hall 
Bayside,  N.  Y.  App.  filed  Nov.  19.  I'lrt. 
For  party  lines. 


1.3S3.S07.  PowTR  Modulation  for  Radio- 
tra.ssmission  ;  Raymond  A.  Heising.  East 
Orange,  N.  J.  App.  filed  Sept.  21.  1915. 
High-frequency. 

1.383.S45.  Storage-Battery  Connector: 
William  H.  Palmer,  Jr..  Wyncote.  Pa. 
App.  filed  March  28, '1917.  For  automo- 
biles. 

1.383.879.  Outlet  Box;  George  C.  Thomas. 
Jr.,  Elizabeth,  N.  J.  App.  filed  Nov.  21, 
1919.  Wall  of  outlet  utilized  as  seating 
surface. 

1. 383. 949.  Electric  Stove:  John  A.  How- 
ard. Sr.,  West  New  Brighton,  N.  Y.  App. 
filed  July   3,  1920.     Percolator. 

1.384.014.  Method  and  Apparatus  for 
Sig.valing  and  Otherwise  Utilizing  Ra- 
diant Impulses  :  Reginald  A.  Fessenden, 
Brookline.  Mass.  App.  filed  Jan.  14,  1918. 
Submarine   detector   and  signal. 

1.384.017.  Electric  Lantern;  John  Haack, 
Portland,  Ore.  App.  filed  May  10,  1920. 
Electric  cell  easily  accessible. 

1.384.028.  Fuse  Plug  :  Ernest  H.  Baxter. 
Chicago.  lU.  App.  filed  Aug.  5,  1916. 
RefiUable. 

(Issued  July  12,  1921) 

1.384,067.  Weatherproof  Electric  Heater  ; 
Lee  P.  Hvnes,  Albanv,  N.  Y.  App.  filed 
May  8.  1920.  High  heat  without  deteri- 
oration. 

1.384.101.  Service-Bracket  for  Telephone- 
Recei\'ers  ;  Sidney  C.  Sladden.  New  York. 
N.  Y.  App.  filed  July  31.  1919.  Holds 
receiver  to  ear. 

1.384.108.  Means  for  Generating  Elec- 
trical Oscillations  :  Roy  A.  Weagant, 
Roselle  Park.  N.  J.  App.  filed  April  9, 
1914.     By  gaseous  conducting  medium. 

1.384.143.  X-Ray  Apparatus  :  William 
Meyer,  Chicago.  111.  App.  filed  May  29. 
1918.     Improved  transmission   tower. 

1.384.144.  X  -  Ray  Apparatus:  TVilliam 
Meyer.  Chicago.  111.  App.  filed  May  31. 
1918.     Improved  generator  cabinet. 

1.384,177.  Magnetic  Pulley  :  John  P. 
Bethke.  Milwaukee,  Wis.  App.  filed  Aug. 
23,  1918.     Air  cooled. 

1.384,182.  Room  -  Calling  System  foe 
Hotels  :  Oreste  Conti,  Viareggio.  Italy. 
App.  filed  Jan.  20,  1920.  Automatic  call 
system. 

1.384.214.  Insulator;  Richard  Sands,  Osa- 
watomie,  Kan.  App.  filed  Sept.  18,  1919. 
No  tie  wires  needed. 

1,384.256.  Motor;  Annie  L.  Harrell,  Seat- 
tle. Wash.  App.  filed  June  7,  1920.  For 
small  appliances. 

1,384,295.  Electric  Reproducer  for  Phono- 
graphs :  Henri  Armagnat  and  Pierre 
Frely,  Paris,  France.  App.  filed  May  19. 
1919. 

1,384,352.  Electric  Wintjing  Device  ;  Fritz 
Sauter,  Basel,  Switzerland.  App.  filed 
Dec.  13,  1919.     For  clockworks. 

1,384.396.  Telegraph  System;  Benjamin 
F.  Merritt.  East  Orange,  N.  J.  App.  filed 
Oct.  10.  1917.  Multiple  distribution  of 
messages. 

1.384,398.  Signaling  System;  Louis  A. 
Mortimer.  New  York,  N.  Y.  App.  filed 
July  12,  1917.     Non-interfering. 

1.384,418.        Trolley;      Christian  Aalborg. 

Wilkinsburg,    Pa.      App.    filed  April    18. 

1917.      Contact    pressure    may  be    mate- 
rially changed. 

1.384.439.  Electrode  Holder  for  .\rc 
Welding  ;  Otto  H.  Eschholz.  Wilkinsburg, 
Pa.  App.  filed  Nov.  24.  1919.  For  over- 
head welding. 

1,384,438.  Adjustable  Trolley  -  Wheel 
Fork  ;  David  M.  Fowler.  Terre  Haute, 
Ind.  App.  filed  Aug.  28,  1920.  Will  auto- 
matically hold  wheel  on  wire. 

1,384,464.  Driving  and  Controlling  Me- 
CHANrsM  for  Power-Operated  Machines  • 
Martin  Hemler,  Elizabeth.  N.  J.  App.  filed 
May  28,  1918.     For  sewing  machines,  etc 

1,384,467.  Bandage;  John  G.  Homan,  Steu- 
benville,  Ohio.  App.  filed  Jan.  27.  1920. 
Electrically  heated. 

1,384.479.  Time  -  Controlled  Advertising 
Uevicb  :  Thomjis  J.  Mo-sure,  Niles,  Ohio 
App.  filed  Nov.  29,  1919.  Projects  pic- 
tures on  screen  In  rotation. 

1.384,491.  Connector:  Karl  A.  Simmon. 
Edgewood  Park,  Pa.  App.  filed  June  13, 
1917.     Train-line  connectors. 

1.384,495.  System  op  Control;  Norman 
\V.  Storer,  Pittsburgh,  Pa.  App.  filed  Oct 
17,  1918.     Electric  railway  motor.s. 


1,384,499.  Method  op  and  Apparatus  for 
Refining  Metals  ;  Samuel  A.  Tucker, 
New  York.  N.  Y.  App.  filed  May  7,  1920. 
Electrolytic. 

1,384.504.  Change-Speed  Gear;  Gillis  von 
Zweigbergk.  St.  Annes  on  Sea.  England. 
App.  filed  July  23,  1918.     Electric  control. 

1,384.323.  Wireless  Signaling  App.aratus  : 
Athelstan  A.  Hall,  London.  England.  App. 
filed  Nov.  1,  1919.     Without  usual  aerials. 

1,384,579.  Automatic  Transmission-Con- 
trolling Means  :  John  T.  Toomev,  New 
York,  N.  Y.  App.  filed  Oct.  16",  1917. 
Telephone  repeater  circuits. 

1,384.587.  Manufacture  of  Composition 
Cores  :  Harry  T.  Bellamy,  Oak  Park,  IIL 
App.  filed  SepL  29,  1919.  For  electrical 
windings. 

1,384,636.  Flashlight:  Arthur  C.  Sachse, 
Detroit,  Mich.  App.  filed  Sept.  2.  1920. 
No  battery. 

1,384,658.  Occulting  Light;  Henri  L.  M. 
J.  Benard.  Paris,  France.  App.  filed  April 
3.  1919.     Long-distance  luminous  signals. 

1,384,660.  Electric  Heating  Plate  ;  Michael 
Gorritzen,  Stavanger,  Norway.  App.  filed 
Kov.  10,  1920.  Separate  plates  which 
may  be  heated  independently. 

1,384.683.  Process  for  Amalgamating 
Metals  :  Ransom  H.  Stevens.  Los  Angeles, 
■"■al.     -\pp.  filed  Aug.   29,   1918. 

1,384,716.  Electric  Therapeutic  Appara- 
tus ;  Louis  F.  Bogia,  Philadelphia,  Pa. 
App.  filed  July  15,  1920.  To  generate 
ozone. 

1,384.719.  Electric  Water  Heater;  Clar- 
ence C.  Herbert,  Lincoln,  Neb.  App.  filed 
Aug.  8,  1919.  To  heat  water  in  any 
vessel. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 

Contemplated  or  Under  Way 


New  England  States 

LYNN.  MA§§. — Steps  have  been  taken 
in  West  LjTin  to  raise  the  sum  of  $6,000  to 
secure  an  orij'amental  lighting  system  from 
Market  Square  to  McDonough  Square.  T.  A. 
Garafano,  City  Councilor,  is  member  of  the 
committee  in  charge. 

MILFORD.  MASS.  —  The  residents  on 
Cedar  Street  have  petitioned  the  Select- 
men to  have  the  electric  light  service  e.x- 
tended  to  their  part  of  the  town.  The  Mil- 
ford  Electric  Light  &  Power  Company  sup- 
plies  electric   Service    in   Milford. 

NEW  BEDFORD.  MASS.  —  The  City 
Council  has  authorized  changing  the  light- 
ing system  in  Russell  Street  to  be  connected 
with  the  underground  conduits  which  are 
being  taid  in  Russell  Street  from  Achushnet 
Avenue  to  County  Street.  This  is  part  of 
the  mile-a-year  underground  work  that  the 
New  Bedford  Gas  &  Edison  Light  Com- 
pany  is   doing. 

ANSONL4.  CONN. — Bids  have  been  re- 
ceived by  the  .\nsonia  O.  &  C.  Company, 
it  is  reported,  for  the  construction  of  a 
two-story  addition  to  its  plant.  75  ft.  x 
250  ft.,  to  cost  about  $125,000.  The  plans 
provide  for  a   power  house. 


Middle  Atlantic  States 

ALBANY.  N.  Y.  —  Bids  have  been  re- 
ceived for  the  in,<itallation  of  eight  elec_ 
trically  operated  pumps  in  the  city  filtra- 
tion  plant. 

BUFFALO.  N.  Y. — A  hearing  will  be 
held  by  the  State  Water  Power  Commission 
In  Albany.  Jul.v  27.  regarding  the  joint 
applications  of  the  lowtr  Niagara  River 
Power  &  Development  Company.  the 
Niagara  Gorge  Power  Company  and  the 
Niagara  Gorge  Railroad  Company  for  de- 
velopment rights  in  the  lower  Niagara 
River.  The  Fixleral  Power  Commission  has 
already  approvc<l  the  plan  to  divert  water 
for  power  development  in  the  lower  river 
between  the  cantilever  bridge  and  Devil's 
Hole. 

GREENPORT  N.  Y.— At  a  Special  elec- 
tion   held    recently,    the    pror — '    to    Issue 
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S34  snn  in  bonds  for  improvements  to  the 
electric  light  plant  was  defeated  for  the 
second    time. 

MIDPT^T'rroWN-.  X.  Y— Bids  will  be  re- 
ceived by  the  State  Hospital  Commission. 
Capitol.  Albany,  until  Aug.  3.  for  con- 
struction. heatinR.  sanitary  and  electric 
work  additiomil  accommodations  for 
cbroriie  patients  (east  group),  e'c.  at  the 
Middle-town  State  Homeopathic  Hospital. 
Middhdown.  Drawings,  specifications  and 
blank  forms  of  proposals  may  be  consulted 
at  the  Middletown  Hospital,  at  the  New 
York  office  of  the  Department  of  Architec- 
ture- Room  618.  Hall  of  Records  Building 
and  at  the  department  of  Architec-turo. 
Capitol.  Albany. 

NOBTH  GREECE,  N.  Y.— Work  ba.s  been 
started  on  the  extension  of  the  power  lines 
of  the  Rochester  Gas  &  Electric  Corporation 
through  North  Greece,  a  distance  of  6  miles. 

PHELPS.  X.  Y. — Extensions  of  the  elec- 
tric and  gas  service  to  residents  of  Clifton 
and  Marv  Streets  is  under  consideration. 
The  Empire  Gas  &  Electric  Company  sup- 
plie-s    electric    service    in    Phelps. 

VEXICE,  X.  Y. — The  Poplar  Ridge  Light- 
ing Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  con- 
struct an  electric  light  plant  in  the  town  of 
Venice. 

^^•YXAXTSKILL,  X.  Y.  —  The  Town 
Board  of  North  Greenbush  has  entered  into 
contract  with  the  Wynantskill  Hydro-Elec- 
tiic  Company  for  the  installation  of  an 
electric  street-lighting  system  in  Wynant- 
skill. The  plans  provide  for  lamps  along 
the  main  street  from  the  Albia  Station  to 
the  Pawling  Sanatorium,  and  also  on  the 
streets   in   the   "hill   section"   of   the   village. 

GLOUCESTER,  X.  J. — Bids  will  be  re- 
ceived bv  the  Council  of  Gloucester, 
N.  J.,  until  Aug.  4,  for  improvements 
to  the  municipal  water  supply  system.  The 
project  includes  the  following  items :  Con- 
tract 1 — Construction  of  a  30  ft.  dia.  x  125 
ft.  high  steel  standpipe.  Contract  2 — Pump- 
ing station,  exclusive  of  equipment,  and  con- 
crete settling  basin.  Section  "A"  ;  standpipe 
foundation.  Section  "B."  Contract  3 — Me- 
chanical and  electrical  equipment,  consisting 
of  six  motor-driven  centrifugal  pumps, 
switchboard,  electric  wiring  and  auxiliaries, 
Section  "A"  :  furnishing  and  erecting  all  in- 
side and  outside  station  piping.  Section  "E"'  ; 
Venturi  meter.  Section  "C."  Contract  4 — 
one  150-kw.  oil  engine  driven  generating 
set.  Contract  5 — Two  or  more  artesian 
wells.  Plans  and  specifications  are  on  file 
and  may  be  seen  at  City  Hall.  Gloucester 
and  at  the  office  of  Remington  &  Vosbury. 
engineers,  601  Market  Street,  Camden,  N.  J. 

PHILADELPHIA.  PA. — The  Logan  Bak- 
ing Company  contemplates  the"  construction 
of  a  new  three-story  and  basement  plant, 
50  ft.  X  125  ft.  The  plans  include  a  one- 
story  power  plant.  T.  Frank  Miller,  1012 
Walnut  Street,  is  architect. 

YORK.  PA.- — Eleven  electric  companies 
including  the  Glen  Rock  Light.  Heat  & 
Power  Company, Hopewell  Township  Light, 
Heat  &  Power  Company,  Xew  Salem  Light 
&  Power  Company,  North  Codorus  Light  & 
Power  Company.  Seven  Valleys  Light  & 
Power  Company.  Codorus  Township  Light 
&  Power  Company.  Shrewsbury  Light  & 
Power  Company  Springfield  Township  Light 
&  Power  Company,  Loganville  Tiight  & 
Power  Company  and  the  Jefferson  Light  & 
Power  Company  have  applied  to  the  Public 
Service  Commission  for  permission  to  con- 
solidate under  the  name  of  the  Glen  Rock 
Light,    Heat   &    Power    Company. 

DOVER.  DEL. — Bonds  to  the  amount  of 
$30.n00  have  been  sold,  the  proceeds  to  be 
used  for  improvements  to  the  municipal 
electric  light  and  water  plant. 

CAMBRIDGE.  MD.  —  The  plant  of  the 
Cambridge  Ice  Company  and  the-  power 
plant  and  pumping  house  of  the  Dorchester 
Water  Company,  it  is  reported,  were  re- 
cently destroyed  by  fire.  The  loss  is  esti- 
mated at  about  $70,000. 

SOUTH  HILL,  VA.— The  town  has  au- 
thorized the  issue  of  $150,000  in  electric 
light,   water   and   sewer  bonds. 


construction  of  a  one-story  factory  and 
office  building  250  ft.  x  340  ft.,  and  a  one- 
storv  power  houst.  52  ft.  x  60  ft.  on  Cicotte 
Avenue.  Ecorse.  A.  Kahn.  1000  Marquette 
Building,  Detroit    is  architect. 

ri.EVEI^AXn,  OHIO. — Bids,  it  is  under- 
stood, are  being  received  by  H.  C.  Bishop 
&  Companv.  architects.  Guardian  Building 
for  the  construction  of  a  one-story  power 
plant,  40  ft.  X  75  ft.  on  Cedar  Avenue,  for 
Telling-Belle-Vernon  Company.  The  cost  is 
estimated  at   $50,000. 

CLEVELAND.  OHIO. — The  City  Council 
has  authorized  the  Cleveland  Railway  Com- 
pany to  construct  and  operate  a  single- 
track  street  railroad  on  St.  Clair  Avenue 
from  Xottingham  Road,  the  present  ter- 
minus of  the  St.  Clair  .\venue  line,  to  the 
present  city  limits  west  of  East  200th  Street. 

MARIETT.\.  OHIO. — An  election  will  be 
held  in  .August  to  submit  to  the  voters  a 
proposal  to  issue  $500,000  in  bonds  for  the 
construction  of  a  hydro-electric  plant  in 
Lowell.  H.  Gamper.  New  First  National 
Building,  Columbus,  is  engineer. 

NEW  PHIL.\DELPHI.A..  OHIO.  —  The 
Citv  Council  has  instructed  City  Engineer 
.\rnold  to  prepare  plans  and  estimates  for 
the  installation  of  three  electrically  operated 
pumps  with  a  daily  capacity  of  750,000  gal. 
at  the  muncipal  waterworks  pumping  sta- 
tion to  replace  steam  pumps  now  in  use. 

MUNCIE.  IND.  —  The  City  Council  has 
directed  the  Electric  Light  Committee  to 
make  investigations  regarding  the  extension 
of  the  ornamental  lighting  system  south- 
ward on  Walnut  Street  as  far  as  Twelfth 
Street. 

CHICAGO,  ILL. — Plans  have  been  pre- 
pared by  C.  H.  Shepard.  consulting  engi- 
neer, for  the  installation  of  a  lighting  sys- 
tem in  the  Woodlawn  district  to  cost  about 
$50,000.  O.  S.  Turner,  care  of  McKey  & 
Poague.  is  chairman  of  the  street-lighting 
committee.  Woodlawn  Business  Men's 
.\ssociation. 

FREEELTRG.  ILL. — The  lowest  bid  sub- 
mitted for  rebuilding  the  municipal  electric 
light  plant  wa.s  $37.O0o.  As  only  $25,000 
has  been  voted  for  the  work  the  plans  will 
have  to  be  changed  or  additional  bonds 
voted. 

STERLING.  ILL. — The  City  Council  has 
authorized  the  installation  of  seventy-nine 
additional  lamps  in  the  business  district  of 
the  city. 

KIMBALLTON.  IOWA.  —  The  electric 
light  plant  has  been  sold  to  the  town  of 
Kimballton  for  $12,000.  contingent  upon  the 
approval  of  the  voters  to  issue  $20,000  to 
purchase  and  improve  the  plant. 

MILWAUKEE,  WIS. — Preliminary  plans 
are  being  prepared  by  E.  Brielmaier  &  Sons 
engineer.  432  Broadway,  for  the  construc- 
tion of  a  power  plant  at  Marquette  Univer- 
sity,  1115    Grand   Avenue. 

BRASHEAR.  MO. — The  city  officials  are 
considering   the   erection   of   a   transmission 


li: 

SIKESTON.  MO.  —  The  Missouri  Public 
Utilities  Company  is  considering  rebuilding 
its  local   power  plant   recently  destroved   by 

fire. 

SPRINGFIELD.  MO.  —  The  Springfield 
Gas  &  Electric  Company  will  install  twenty- 
five  additional  incandescent  street-lamps  in 
the  city. 

,TA:>IEST0WX.  X.  D.— The  State  Rail- 
road Commissioners  are  considering  the 
erection  of  a  high-tension  transmission  line 
to  supply  electricity  to  towns  near  James- 
town on  the  main  line  and  branches  of  the 
Northern  Pacific  Railroad  and  also  on  the 
Soo  and  the  Great  Xorthern  and  Midland 
Continental,  and  also  to  farmers  in  the 
vicinity. 

ORLEANS,  NEB. — The  city  of  Orleans 
has  authorized  an  issue  of  $50,000  in  electric 
light  bonds. 


North  Central  States 

DETROIT.  MICH. —Contract  has  been 
awarded  to  the  Hazleton-Clark  Company 
for  the  construction  of  a  brick  and  steel 
power  house  to  be  built  at  Clark  and 
Wabash  Avenues  for  the  Timken-Dctroit 
Axle  Company. 

ECORSE,  MICH.  —  The  Hinkley  Motors 
Corporation.  3240  West  Fort  Boulevard, 
Detroit,    is   having    plans   prepared    for    the 


Southern  States 

DUXX  CEXTER,  X.  C. — The  plant  of 
the  Farmers  Elevator  &  Light  Company 
was  recently  destroyed  by  fire.  The  town  at 
present   is  without  street-lighting  service. 

DI'RH.\M.  X.  C.  —  Extensions  to  the 
lighting  system  on  Chajul  Hill  and  Mangum 
Streets  are  under  consideration.  Electrical 
energy  is  supplied  by  the  Durham  Traction 
Company. 

ELK  CITY,  N.  C. — The  City  has  issued 
electric     light     bonds     to     the     amount     of 

$25,000. 


COLUMBUS.  GA. — The  city  officials  are 
considering  the  installation  of  a  lighting 
system  on   Triangle   Street. 

LEXINGTON.  GA. — Work  is  under  way 
on  the  installation  of  an  electric  lighting 
system  in  Lexington. 

LAKE  BUTLER,  FLA. — The  Council  is 
considering  the  issue  of  $10,000  in  electric 
light   bonds. 

BRISTOL.  TENN.7— The  power  plant  of 
the  Bristol  Gas  &  Electric  Company  was 
recently  damaged  by  fire  causing  a  loss  of 
about   $10,000. 

FORT  PAYNE.  ALA. — A  contract  has 
been  entere<i  into  between  the  Fort  Payne 
Water  Company  and  the  Fort  Wayne  Light 
&  Power  Company,  whereby  the  latter  com- 
pany is  to  operate  the  pumping  machinery 
of  the  water  company  by  electricity. 

SANATORH^M.  MIPS.— The  State  Bond 
Improvement  Commission,  Jackson.  Miss, 
will  receive  bids  until  Aug.  8  for  the  con- 
struction of  a  number  of  buildings  at  the 
Tuberculosis  Sanatorium,  including  nurses' 
home,  white  infirmary,  negro  infirmary 
service  building,  recreation  building,  power 
house  and  laundry  building.  Plans  and 
specification  may  be  obtained  on  application 
to  Bern  Price,  architect.  Jefferson  County 
Bank  Building.    Birmingham,   Ala. 

FAYETTEVILLE.  ARK.— The  plant  of 
the  West  Fork  Light  &  Power  Company 
was  recently  destroyed  by  fire,  and  the 
citizens  of  West  Fork  and  Winslow  have 
appealed  to  the  Fayetteville  Gas  &  Elec- 
tric Company  to  erect  a  transmission  lin- 
to  furnish  electricity  from  the  local-  plant 
to  these  two  cities. 

ALEXAX'DRIA,  LA.  —  Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect Treasury  Department.  Washington. 
D.  C.  until  July  29  for  furnishing  wiring 
material  in  the  LTnited  States  public  build- 
ing at  Alexandria.   La. 

SaND  springs.  OKLA— H.  S.  Shaner 
contemplates  the  construction  of  a  hydro- 
electric plant  for  what  is  to  be  known 
as  the  Missouri  Interurban  Railroad  and 
which  will  cover  a  distance  of  200  miles. 
The  cost  is  estimated  at  $4,000,000. 

TAFT.  TEX. — Plans  have  been  completed 
by  the  Taft  Packing  Company  for  the  con- 
struction of  a  two-story  fert'Uzer  plant,  65 
ft.  X  115  ft.  and  a  power  house.  H.  S. 
Green.  415  Euclid  Avenue,  San  Antonio,  is 
architect. 

Pacific  and  Mountain  States 

KELSO.  ■WASH.— The  Lewis  River  Hy- 
dro-Electric Power  Company  of  Vancouver 
has  filed  application  covering  four  power 
projects  on  the  North  Fork  of  the  Lewis 
River  aliove  Kerns.  Cowlitz  County. 

PORTL.VNT^,  ORE. — The  Alaskan-.\meri- 
can  Paper  Corporation  of  New  York,  it  is 
reported,  has  applied  for  power  rights  on 
Orchard  Lake,  and  plans  to  erect  pulp  and 
paper  mills  there. 

,  PORTLAND  ORE.— The  Portland  Rail- 
way. Light  &  Power  Company  has  filed 
application  with  the  state  engineer  for  the 
storage  of  100.000  acre-ft.  of  water  from  the 
Clackamas  River  and  600  sec.-ft  from  the 
same  stream.  It  is  proposed  to  store  the 
water  in  a  large  reservoir  and  divert  it  bv 
means  of  two  canals  into  the  Oak  Fork  of 
the  Clackamas  River  and  develop  approxi- 
mately 5,<!,600  hp.  The  cost  of  the  project  is 
estimated   at   about   $3,000,000. 

FRESNO.  CAL.— The  San  Joaquin  Light 
&  Power  Corporation  has  been  granted  a 
permit  by  the  Federal  Power  Commission 
to  construct  a  diversio"  dam  and  tunnel 
S  miles  to  the  proposed  King  River  power 
house,  diversion  dam  in  Roaring  River  and 
tunnel  2J  miles  to  power  house,  and  a 
diversion  dam  in  Rubbs  Creek. 

SANTA  B.\TtBARA.  C.\L.— The  installa- 
tion of  ornamental  lamp  standards  on  East 
Carillo  Street  between  Stata  and  .-\nacapa 
Streets   is  under  consideration. 

TAFT.  CAL  —  The  installation  of  an 
ornamental  lighting  S5'Stem  in  Taft  is  under 
consideration.  E.  M.  L>-nch,  Los  Angelos. 
is  engineer. 

BROADUS,  MOXT.— The  city  officials  av. 
considering  the  installation  of  an  electrii 
lighting  plant   in    Rroadus. 


Canada 

B.-\GOT\'lLLE.  QtTE.  —  Tlie  Municipal 
Council  is  considering  the  construction  of  a 
hydro-electric  plant  to  cost  about  $30,000. 
L.   P.  Chayer  is  secretary. 
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This  Public  That  IV e  Talk  About- 
Another  View 


.XE  of  the  most  troublesome  words 
in  the  dictionary  at  the  present 
time  is  the  little  word  public. 
We  use  it  in  our  business,  but  we  fail 
literally  to  interpret  it — most  of  us  do — 
and  so  it  keeps  continually  developing 
misunderstanding  and  distress. 

The  word  public  really  means  all  the 
people,  but  the  average  man  doesn't  think 
of  it  that  way.  "Public''  to  him  means 
the  rest  of  the  people  but  not  himself. 
Therefore,  he  looks  upon  and  thinks 
about  the  public  as  other  people.  Yet  he 
inconsistently  expects  these  other  people 
to  think  his  kind  of  thoughts,  to  talk  his 
language  and  to  do  his  way.  And  when 
they  act  some  other  way — as,  of  course, 
at  times  they  do  and  always  will — he  is 
surprised  and  hurt.  He  is  discouraged. 
But  the  trouble  really  is  that  he  has  never 
looked  to  see  what  kind  of  people  this 
public  is  composed  of. 

In  the  United  States  today  —  to  take 
one  aspect  of  it — there  are  2.^,050,446 
men,  women  and  children,  making  up 
more  than  one-fifth  of  our  great  public, 
who  think,  talk  and  reason  in  another 
tongue.  Why,  in  the  city  of  New  York 
alone,  where  one-twentieth  of  our  entire 
population  lives,  there  are  no  less  than 
forty-eight  foreign  language  newspapers. 


There  are  four  Arabian,  four  Czecho- 
slovak, one  French,  three  German,  two 
Greek,  two  Hungarian,  five  Italian,  five 
Jewish,  four  Jugoslavic,  one  Lithuanian, 
one  Spanish,  one  Ukranian,  three  Polish 
and  three  Russian  dailies  and  two 
Chinese,  one  Danish,  one  Japanese,  one 
Norwegian,  one  Swedish,  one  Rumanian, 
and  two  Finnish  weeklies.  The  man  who 
thinks  of  the  New  York  public,  there- 
fore, must  have  in  his  mind  not  only  the 
varying  characters,  the  changing  moods, 
the  diverse  interests  and  purposes  of  all 
the  people — rich,  poor,  educated,  igno- 
rant, good  and  bad — that  at  least  speak 
our  own  language.  He  must  think,  too, 
of  these  other  men  and  women  whose 
whole  background  is  unknown  to  him. 

"New  York  is  different,"  of  course, 
but  in  this  it  is  typical.  For  the  public 
is  ever  the  same,  an  infinitely  varied  mass 
of  human  people  each  with  his  own  ideas, 
his  own  desires,  his  own  limited  experi- 
ence, his  own  aims  and  his  own  manner 
of  both  thinking  and  believing.  No  util- 
ity man,  no  business  man  of  any  kind, 
therefore,  can  expect  this  public  to  meas- 
ure rightly  and  sympathetically  his  own 
ideas  and  purposes,  unless  he  makes  them 
clear  enough  before  the  world  for  every 
kind  of  folk  to  see  and  understand. 


Harris  Joseph  Ryan 

A  pioneer  in  electrical  engineering,  an  educator  and  a  scientist  whose  researches  in  high-tension 

insulation  hare  been  one  of  the  contributing  factors  to  the  attainment  of 

commercial  220,000-volt  poiver  transmission 


THK  pioneer  spirit  in  science  as  else- 
where is  born  of  that  type  of  mind 
to  which  all  attainment  is  but  a 
challenge  to  further  exploration.  Never 
was  this  more  true  than  of  Prof.  H.  J. 
Ryan,  setter  of  many  landmarks  in 
electrical  history  since  1888.  The  latest 
of  these  achievements  is  his  research 
contributions  to  the  solution  of  the  in- 
sulator problem  for  220.000-volt  trans- 
mission. Much  of  Professor  Ryan's 
early  research  was  the  direct  result  of 
the  demands  made  on  him  by  teaching. 
He  has  been  in  university  work  since 
1889.  He  labored  always  to  give  his 
students  the  material  with  which  to  go 
further  and  to  solve  the  inevitable  prob- 
lems that  arose  in  those  earlv  davs  of 
electrical  study.  The  year  1889.  when 
he  presented  a  paper  on  transformers 
before  the  American  Institute  of  IClec- 
trical  Engineers,  marked  a  dramatic 
turning  point  in  his  career.  This  work 
started  a  new  era  in  electrical  design, 
and  Professor  Ryan  was  acclaimed  with 
an   enthusiasm   that   lifted  him   into  the 


limelight  of  international  fame.  The 
paper  was  widely  translated  and  re- 
printed, being  reproduced  even  in 
Russia. 

Only  a  few  years  later  some  experi- 
ments conducted  in  the  Rocky  Moun- 
tains resulted  in  an  announcement  by 
transmission  engineers  that  40.000  volts 
was  the  limit  for  transmission  and  that 
it  was  useless  to  endeavor  to  go  beyond 
it.  Doubting  the  truth  of  this.  Pro- 
fessor Ryan  definitely  set  himself  to 
study  higher  voltages.  For  years  his 
studies  continued  both  in  America  and 
England,  and  they  resulted  in  another 
Institute  paper.  This  paper.  "The  Con- 
ductivity of  the  Atmosphere  at  High 
Voltages."  presented  in  1904.  established 
the  laws  of  corona  formation  and  defi- 
nitely removed  the  40.000-volt  limit. 

Previous  to  this  Professor  Ryan  had 
made  another  important  contribution  to 
electrical  progress  in  his  studies  of  di- 
rect-current machines,  which  led  to  the 
development  of  pole-face  windings  and 
commutating   poles:    but    since    1904    he 


has  concentrated  his  attention  on  high- 
voltage  transmission  problems.  Other 
papers  of  special  note  relate  to  the  in- 
sulating qualities  of  air  and  transformer 
oil.  the  use  of  the  cathode-ray  power 
cyclograph  for  studying  high-voltage 
phenomena,  the  cathode-ray  alternating- 
current  indicator,  electrical  character- 
istics of  the  suspension  insulator, 
sphere-gap  discharges  at  high  frequen- 
cies, electrical  porcelain,  the  distribution 
of  electrical  stresses  in  transmission-line 
insulators,  und  co-authorship  of  a  text- 
book on  electrical  machinery.  During 
the  war  Professor  Ryan  co-operated 
with  the  National  Research  Council  and 
was  made  director  of  the  Pasadena 
(Cal.)  supersonics  laboratory  in  devel- 
oping anti-submarine  equipment.  Fur- 
ther biograohical  details  are  on  page  239. 
Professor  Ryan  is  universally  es- 
teemed alike  by  his  acquaintances  and 
his  students.  His  teaching  and  his  re- 
search work  have  always  gone  hand  in 
hand,  and  it  is  difficult  to  say  which  has 
borne   the  greater   fruit. 
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The  Friend-Winning  Power  of 

Thoughtful  Service — An  Example 

FRIENDS  can  be  made  in  many  ways  by  any  central- 
station  company  that  is  willing  to  take  the  profitable 
trouble.  Good  service  makes  friends.  Good  manners 
make  friends.  A  good  spirit  of  community  interest  and 
responsibility,  properly  expressed,  makes  friends.  But 
there  are  other  ways,  more  seldom  thought  of,  less  ex- 
pected, and  therefore  more  heartily  appreciated  and  ap- 
proved. An  Iowa  central-station  company — to  instance  a 
case  in  point — has  just  installed  a  wireless  receiving 
apparatus  on  its  own  building.  One  of  its  engineers  has 
learned  to  operate  it.  And  now  each  day  this  company 
receives  by  wireless  the  daily  market  quotations  and 
market  news  letter  which  are  sent  out  by  radio  from  the 
Department  of  Agriculture  in  Washington.  This  infor- 
mation is  then  posted  in  abstract  on  the  window  of  the 
company's  salesroom.  Fully  typewritten,  it  is  also 
placed  on  a  file  available  to  any  one  who  calls.  The  nec- 
essary blanks  are  supplied  without  charge  by  the 
Bureau  of  Markets.  It  is  a  little  gratuitous  service 
that  is  extremely  popular,  for  this  company  serves  a 
very  active  farming  section. 

This  thoughtfulness  on  the  part  of  the  electrical  util- 
ity occasions  little  trouble,  costs  almost  nothing  and  is 
worth  a  great  deal.  For  it  is  a  tangible  evidence  of 
friendliness  that  promotes  good  will  and  wins  new- 
friends. 


The  Billion-Dollar 
Output  of  1919 

THE  Bureau  of  the  Census  has  compiled  a  pre- 
liminary statement  of  the  electrical  manufacturing 
industry  for  1919.  It  records  an  output  valued  at  over 
$1,000,000,000,  or  a  growth  of  approximately  183  per 
cent  over  1914.  This  is  an  excellent  showing,  exceeding 
ihe  percentage  growth  of  all  other  large  established 
industries  of  the  same  age  with  the  exception  of  the 
iron  and  steel  industrj .  Motors  top  the  list  in  value, 
taking  the  place  formerly  occupied  by  insulated  wires 
and  cables.  This  is  directly  attributable  to  the  wider 
electrification  of  industries  during  and  after  the  war 
and  to  the  decreasing  price  of  copper  wire  and  cable. 
Batteries,  chiefly  storage,  come  second,  followed  by 
generating  apparatus  and  wire  and  cable.  When  one 
considers  +hat  there  are  more  .storage  batteries  used 
today  in  the  automobile  industry  than  in  the  electrical 
industry,  the  increasing  value  of  storage  batteries  is 
explainable.  Naturally  industrial  and  household  elec- 
trical devices  show  a  phenomenal  growth  in  the  five-year 
period,  increasing  from  $4,000,000  in  1914  to  $.55,000,- 
000  in  1919.  In  the  race  for  place  the  incandescent  lamp 
also  scores  heavily,  jumped  from  $17,000,000  in  1914 
to  $59,000,000  in  1919  and  exceeding  in  value  telegraph 
and  telephone  apparatus  combined — which  speaks  well 


for  the  lamp  industry.  It  is  a  matter  of  pride  that  the 
output  of  electrical  apparatus  and  supplies  increased 
in  value  over  322  per  cent  during' the  decade  1909-1919. 
During  the  same  decade  the  output  of  electric  light  and 
power  companies  increased  in  value  from  approximately 
$200,000,000  to  8773,650,000,  or  286  per  cent,  indicating 
the  lesser  returns  earned  by  regulated  monopolies.  Of 
course,  the  value  of  the  product  is  no  index  of  the 
quantity  produced  and  it  is  certain,  owing  to  higher 
prices,  that  the  quantity  of  goods  produced  by  electrical 
manufacturers  did  not  increase  in  the  same  ratio.  On 
the  other  hand,  the  percentage  increase  of  output  of  the 
electric  light  and  power  industry  exceeded  the  percent- 
age increase  of  income. 


The  Mortality  of  Electrical 
Contractor-Dealers 

THERE  is  a  familiar  biblical  saying  to  the  effect  that 
"many  are  called  but  few  are  chosen."  Its  applica- 
tion is  very  broad  and  its  fulfillment  only  too  true. 
When  gold  was  discovered  in  California  there  was  a 
mad  rush  to  the  coveted  region.  Not  all  those  who 
braved  the  dangers  and  suffered  the  privations  of  the 
"forty-niners"  were  rewarded,  however,  and  many 
returned  sadder  but  wiser  men.  The  trouble  was.  not 
that  gold  did  not  exist  in  California,  but  that  many  who 
sought  it  were  not  properly  equipped  for  the  job  or  were 
unsuccessful  in  locating  the  precious  nuggets.  A  similar 
fate  has  overtaken  some  electrical  contractors  who 
engaged  in  the  sale  of  electrical  appliances,  and  here 
again  the  fault  is  not  that  appliances  are  not  being 
bought,  but  that  the  electrical  contractor  is  not  always 
a  merchant.  He  may  know  all  that  is  to  be  known  about 
wiring  and  yet  be  blissfully  ignorant  of  the  first 
principles  of  merchandising.  It  is  no  shock,  therefore, 
to  learn  that  the  mortality  among  contractor-dealers  is 
growing.  Every  business  has  had  a  similar  record,  but 
we  are  not  aware  of  any  enterprising  man  who  was 
deterred  from  engaging  in  business  for  that  reason  or 
of  any  industry  that  stopped  on  that  account.  Fitness 
is  just  as  great  a  prerequisite  as  ever  in  business,  and 
those  who  are  unsuited  for  the  task  must  in  the  nature 
of  things  drop  out. 


A  Few  Missing  Electric 
Cooking  Utensils 

IN  DISCUSSING  from  time  to  time  the  appliance  field, 
already  of  great  importance  and  likely  to  be  of 
greater,  we  have  hinted  at  some  of  the  failures  of 
existing  appliances  fully  to  meet  the  domestic  situation. 
We  are  going  here,  in  a  spirit  of  co-operation,  to  mention 
a  few  appliances  which  are  lacking  or  at  least  are  not 
to  be  found  easily  in  the  open  market.  If  any  appliance 
manufacturer  is  actually  making  any  of  them  but  keep- 
ing his  light   hid   under  a  bushel,   it   is  up  to  him  to 
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remove  the  bushel  and  meet  the  wants  of  many  con- 
sumers. 

Certain  utensils  have  been  admirably  developed  and 
the  experience  of  central-station-company  men  shows 
that  these  particular  items  are  the  ones  most  prominent 
in  the  demand  for  appliances — for  instance,  the  flatiron, 
the  coffee  percolator,  the  toaster  and  the  modest  water 
heater  for  boiling  eggs  or  furnishing  shaving  water. 
All  these  have  been  worked  out  to  a  point  where  they 
are  in  large  demand  and  have  thoroughly  proved  their 
usefulness  and  durability.  It  is  perfectly  easy,  too,  as 
everybody  knows,  to  obtain,  at  a  price,  electric  ranges 
which  are  pretty  good  imitations  in  appearance  and 
functions  of  the  coal  and  gas  ranges  of  the  last  genera- 
tion. A  small  general  utility  kettle,  however,  does  not 
appear  on  the  shelves  of  the  ordinary  appliance  dealer — 
a  kettle  with  a  perfectly  smooth  interior  which  -can  be 
readily  cleansed  and  so  designed  and  covered  as  to 
utilize  its  electric  heat  efficiently.  If  there  is  such  a 
thing,  will  the  maker  please  explain  v^'hy  the  ordinary 
user  of  central-station  energy  cannot  immediately  find 
it?  Again,  when  will  somebody  put  out  a  small  double 
boiler  for  cooking  cereals  and  the  like,  also  perfectly 
smooth  inside  for  ready  cleaning  and  well  heat- 
insulated?  Such  a  device  need  not  be  inefficient  and 
certainly  would  be  convenient  as  a  self-contained  bit  of 
cooking  apparatus.  Item  3:  When  will  some  maker 
put  out  a  plate  warmer  of  the  portable  variety  that  can 
keep  a  meal  hot,  taking  not  more  than  50  watts  to  100 
watts  at  the  outside?  Item  4:  When  will  somebody  pro- 
vide an  electric  fireless  cooker  that  will  brown  a  loaf 
as  well  as  the  ordinary  gas-heated  fireless  cooker?  The 
man  who  devised  the  soapstone  slugs  which  store  the 
equivalent  of  0.5  kw.-hr.  apiece  converted  the  fireless 
cooker  from  a  sort  of  imitation  of  the  late  Edward 
Atkinson's  Aladdin  oven  into  an  exceedingly  useful 
cooking  appliance.  All  the  electric  fireless  cookers  which 
we  have  seen  fail  in  the  one  particular  of  furnishing 
at  need  a  little  concentrated  heat  placed  where  it  will 
do  the  most  good. 

These  are  some  of  the  missing  links  in  the  evolution 
of  a  proper  electric  cooking  system  that  will  tend  greatly 
to  the  convenience  of  the  public  and  add  thousands  and 
thousands  of  kilowatt-hours  to  the  central-station  loads. 
If  such  appliances  are  to  take  the  place  which  they 
deserve,  they  must  be  readily  obtainable  in  the  open 
market  and  reasonably  cheap.  Once  furnished,  they 
will  meet  a  warm  welcome  from,  supply  stations  and 
their  m.any  consumers. 


and  Revere  companies  have  been  spared  extra  plant 
Investment  exceeding  $1,600,000  by  the  development 
of  this  efficient  and  extremely  tangible  central-station 
entente  cordiale.  Reserve  capacity  otherwise  essential 
at  individual  stations  has  been  lessened  in  ratio  to  peak 
loads;  the  tie-in  has  been  extended  to  the  Boston  Edi- 
son system,  which  in  turn  is  connected  with  the  New 
England  Power  Company  lines,  and  a  fine  co-ordination 
of  production  and  distribution  has  been  attained. 

Load  gravitates  by  economic  law  to  the  more  efficient 
plants  in  interconnections,  and  so  the  tendency  in  this 
case  is  for  the  Salem  station  to  become  more  and  more 
important  in  the  expansion  of  business  in  the  district 
served  by  these  Tenney  properties.  Nevertheless,  the 
provision  made  for  oil  burning  at  the  Maiden  and 
Revere  stations  adds  to  the  flexibility  of  the  tie-in, 
further  safeguarding  the  service  and  reducing  stand-by 
losses.  At  least  one  famous  municipal  plant  in  the 
district  has  succumbed  to  the  more  efficient  supply  se- 
■  cured  through  the  tie  line.  The  project  has  been 
handled  from  the  start  to  enable  sure  returns  to  be 
made  upon  the  outlay  necessary,  and  there  is  ever>'  indi- 
cation that  this  installation  will  furnish  useful  service 
for  a  long  period.  Considerable  interest  among  central- 
station  men  exists  as  to  plant  economies  under  inter- 
connection, and  the  results  already  attained  at  Salem 
and  the  immediate  prospect  of  their  betterment  in  terms 
of  fuel  consumption  pe'-  kilowatt-hour  when  improve- 
ments now  under  way  are  completed  are  creating 
friendly  rivalry  in  Massachusetts  operating  circles.  A 
better  example  of  a  clean-cut,  soundly  planned  and  intel- 
ligently administered  interconnection  would  be  hard  to 
cite. 


An  Interconnection  of 
Increasing  Value 

SUCCESSFUL  interconnections  must  be  built  upon  a 
solid  economic  and  engineering  foundation  in  order  to 
increase  in  usefulness  year  by  year.  Without  competent 
preliminary  analysis  of  the  possibilities  it  easily  may 
be  impossible  for  skillful  operation  to  enable  the  invest- 
ors in  the  lines  and  equipment  to  realize  a  profit.  Cer- 
tainly much  credit  for  engineering  foresight  is  due  to 
those  who  conceived  and  developed  the  notable  intercon- 
nection between  the  Tenney  properties  in  the  northern 
Boston  suburban  area,  the  broader  scheme  of  which, 
with  the  results  attained  from  four  years'  operation, 
is  described  elsewhere  in  this  issue  by  F.  C.  Sargent. 
It  is  gratifying  to  learn  that  by  this  interconnection 
about  10,000  gross  tons  of  coal  is  being  saved  annually 
and  that,  in  addition  to  operating  economies,  the  Maiden 


Why  Rush  Inductive 
Interference  Rules? 

HASTY  action  in  the  adoption  of  construction  rules 
seems  to  be  gaining  ground.  Ohio  is  the  latest  to 
fall  into  line,  with  a  law  that  originally  called  for  the 
adoption  of  rules  within  sixty  days  from  the  date  the 
law  went  into  effect,  but  which  was  later  changed  to  six 
months.  So  far  as  the  matter  of  overhead  crossings  is 
affected  the  limit  is  not  serious,  but  the  inclusion  of 
inductive  interference  is  particularly  unfortunate  at 
this  time.  The  rules  must  be  in  force  long  before  the 
co-operative  work  between  the  National  Electric  Light 
Association  and  the  American  Telephone  &  Telegraph 
Company  can  possibly  be  fully  developed,  not  to  say 
completed.  There  will  undoubtedly  be  a  desire  on  the 
part  of  some  interests  to  utilize  the  Calfornia  rules 
as  the  basis  for  action  in  Ohio  in  the  same  manner  that 
they  have  been  used  in  other  states.  The  effect  will  be 
still  further  to  establish  these  rules  by  foi-ce  of  use 
rather  than  by  merit  and  tend  to  prevent  the  considera- 
tion of  the  as  yet  untouched  and  important  phases  that 
must  be  studied  before  the  real  solution  can  be  reached. 
Ohio  cannot  afford  to  adopt  any  but  the  simplest  and 
most  general  rules  on  this  subject  at  the  present  time. 
The  National  Electrical  Safety  Code  can  be  used  for  the 
basis  of  the  crossing  rules  without  fear  of  establishing 
harmful  precedents,  but  the  same  cannot  be  said  of  any 
body  of  rules  that  have  yet  been  drawn  to  cover  induc- 
tive interference. 

So  many  moves  in  the  state  legislatures  or  commis- 
sions looking  to  the  adoption  of  rules  including  inductive 
interference  are  occurring  and  so  many  cases  are 
coming  before  public  utility  commissions  in  which  the 
most  vital  points  are  being   raised   that   the   observer 
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is  inclined  to  wonder  if  there  is  not  an  undue  and 
unwarranted  effort  being  made  to  rush  the  adoption  of 
rules  in  a  large  portion  of  the  states  before  a  full  study 
of  all  angles  of  the  question  can  be  completed.  It  is  to 
be  hoped  that  this  is  not  the  case,  but  the  fact  that  so 
much  activity  is  occurring  at  an  important  time  in  the 
history  of  the  co-operative  study  cannot  be  charged  to 
the  desire  of  the  commissions  for  work  to  do.  Most 
commissions  at  the  present  time  are  none  too  flush  of 
funds  and  are  not  taking  up  work  for  which  there  is 
not  an  active  demand  from  some  quarter. 


Semi-Automatic  Operation  Offers 

Opportunities  for  Small  Hydro  Plants 

THE  conversion  of  small  hydro-electric  generating 
stations  to  semi-automatic  operation  offers  one  of 
the  most  attractive  savings  in  operating  costs  which 
can  be  made  with  this  class  of  station.  There  is  a 
distinct  difference  between  semi-automatic  and  full- 
automatic  operation,  and  the  former  as  well  as  the  latter 
may  be  again  subdivided  into  local  and  remote  control. 
A  very  satisfactory  form  of  semi-automatic  operation 
consists  in  remote  control  from  a  nearby  plant.  This 
greatly  simplifies  the  installation  and  places  the  opera- 
tion of  the  semi-automatic  station  more  or  less  under 
the  control  of  the  operators  in  the  distant  station. 

In  the  conversion  of  such  a  station  the  most  logical 
approach  to  the  problem  is  to  determine  exactly  the 
operations  which  are  performed  by  the  operator  and 
then  duplicate  these  and  improve  on  them  by  means  of 
the  mechanism  installed.  For  example,  in  the  ai'ticle 
printed  elsewhere  in  this  issue  describing  the  semi- 
automatic station  of  the  Southern  California  Edison 
Company  one  requirement  to  be  met  was  that  of  regu- 
lating the  height  of  the  water  in  the  forebay.  This 
function  is  performed  in  exactly  the  way  it  would  be 
done  manually,  that  is,  the  flow  of  the  water  through 
the  station  is  increased  a  small  amount  at  intervals, 
rather  than  by  an  attempt  to  pass  through  the  entire 
range  in  one  movement. 

In  general  the  stations  whose  conversion  to  semi-auto- 
matic operation  is  most  feasible  are  those  which  are 
used  mainly  for  the  production  of  kilowatt-hours  in 
a  system  in  which  such  stations  do  not  predominate  in 
capacity  and  where  therefore  the  complete  shutting 
down  of  one  or  more  units  would  not  materially  affect 
the  total  generating  capacity  of  the  entire  system. 

In  order  to  make  the  conversion  of  these  plants  attrac- 
tive the  cost  must  be  kept  down  to  the  very  minimum. 
With  ordinary  diligence  and  ingenuity  the  entire  cost 
of  rebuilding  a  two-unit  or  three-unit  small  hydro-elec- 
tric generating  station  should  be  easily  less  than  the 
saving  in  the  first  year's  operation.  With  four  or  five 
units  the  saving  would  not  be  proportionately  so  great 
as  the  number  of  operators  would  generally  be  the  same 
as  with  fewer  units  and  the  cost  of  the  installation 
greater. 

One  important  factor  must  be  kept  in  mind  when  con- 
sidering such  conversion.  That  is  that  the  stations 
should  operate  as  long  and  as  continuously  as  possible 
until  trouble  occurs.  Upon  the  occurrence  of  trouble 
the  defective  generator  line  or  station  is  to  be  shut 
down  and  remain  shut  down  until  it  can  be  started 
manually.  This  holds  true  because  such  troubles  as  are 
not  taken  care  of  by  the  automatic  devices  are  of  a 
nature  which  will  require  repairs  and  consequently  the 
visits  of  maintenance  men. 


Measuring  the  Resistance  of 
Transformer  Grounds 

AS  A  GENERAL  rule  an  electric  circuit  requires  to 
l\  be  either  insulated  or  grounded.  When  it  is  in- 
sulated it  ought  to  be  well  insulated,  and  when  it  is 
grounded  it  ought  to  -be  thoroughly  grounded.  An 
exception  presents  itself  in  the  case  of  three-phase 
transmission  systems  with  grounded  neutrals,  where  it 
is  sometimes  desirable  to  ground  through  a  definite 
resistance,  but  such  an  exception  only  tends  to  prove 
the  rule.  A  particular  case  in  point  is  that  of  low- 
tension  three-wire  alternating-current  distribution  sys- 
tems which  call  for  permanent  neutral  grounding  in 
order  to  protect  them  against  accidental  crossing  with 
the  high-tension  supply  circuit.  Such  ground  connec- 
tions may  occasionally  become  defective  by  accidental 
rupture  or  by  corrosion.  Regular  inspection  is  there- 
fore desirable.  The  imperfection  in  the  ground  connec- 
tion is  apt  to  develop  at  points  which  are  relatively 
inaccessible  or  which  are  concealed  from  view.  For  this 
reason  a  periodical  electric  test  of  the  resistance  in  the 
ground  connection  gives  a  convenient  assurance  that  no 
derangement  has  taken  place. 


A  Study  of  Switching-  Stations 
and  German  Ingenuity 

IN  A  recent  number  of  the  Elektrotechnische  Zeit- 
schrift  some  facts  were  disclosed  about  recent  German 
electric  practice  which  are  illuminating  as  regards  the 
general  Teutonic  situation  and  the  way  in  which  it  is 
being  met.  The  discussion  deals  with  switching 
stations,  and  the  author  dwells  especially  on  the 
desirability  of  simplicity— real  and  not  hypothetical. 
He  describes  the  old-fashioned  four-story  affair  with 
cable  potheads  and  disconnecting  switches  on  one  floor, 
instruments  on  the  ne.xt,  oil  switches  on  the  third,  and 
buses  and  disconnectors  still  above  these,  indicating  the 
waste  time  and  space  inevitable  with  such  a  station.  He 
emphasizes  the  desirability  of  a  two-story  station  with 
the  buses  and  their  disconnectors  on  the  upper  floor  and 
everything  else  below.  Such  a  construction  he  holds  to 
be  the  simplest  and  safest  in  operation  and  also  the 
cheapest  in  construction,  and  he  compares  it  with  the 
American  outdoor  practice  with  rather  enlightening 
results.  The  outdoor  substation  as  developed  in  this 
country  started  along  right  lines,  but  has  been  coaxed 
and  diverted  into  a  complexity  which  to  a  considerable 
extent  defeats  its  own  end  of  economy.  The  German 
writer  asserts  that  building  operations  in  the  post-war 
German  republic  are  sufficiently  cheap  to  enable  the 
closed-in  substation  to  be  put  up  at  a  price  lower  than 
that  of  the  American  outdoor  structure  with  its  elabora- 
tion of  oil  switches  and  disconnectors.  For  indoor  use 
the  Teuton,  on  account  of  the  high  cost  of  porcelain,  has 
been  driven  to  paper  insulators,  which  prove  very  effec- 
tive, and  thus  he  can  construct  and  equip  the  building 
more  cheaply  than  the  American  can  put  up  his  outdoor 
structure  with  all  its  attendant  "frills." 

Whatever  may  be  the  proper  attitude  toward  Ger- 
many, its  post-war  efliciency,  not  to  say  pernicious 
activity,  in  manufacture  must  be  acknowledged.  Many 
goods  are  coming  into  the  United  States  under  innocent 
neutral  labels  which  bear  clear  indications  of  German 
origin.  With  Great  Britain  actively  encouraging  the 
upbuilding  of  German  industry  even  at  the  risk  of 
serious  complications  later,  this  sort  of  thing  is  likely 
to  increase,  and  the  economic  results  may  be  serious. 
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Industrial  Load  in  the  State  of  New  York 

Industrial  Load  of  New  York  State  Has  Increased  More  than  100 
per  Cent  Since  1914 — Electrical  Energy  Consumed  by  All  Industrial 
Plants  During  1920  Estimated  at  Almost  Five  Billion  Kilowatt-Hours 


THE    PLANT    OF   THE   ENDICOTT-JOHNSON    CORPORATION,    WHERE    ELECTRIC  SERVICE  FINDS  A   WIDE  APPLICATION 


IN  THESE  DAYS  of  continued  industrial  de- 
pression, when  the  manufacturing  and  commercial 
world  is  engaged  in  taking  inventory  and  girding 
on  new  armor  for  the  successes  of  tomorrow,  it 
behooves  the  electric  light  and  power  industry  to 
ascertain  what  part  it  is  playing  and  will  play  in  the 
industrial  life  of  the  nation. 

With  this  end  in  view  the  Electrical  World  initi- 
ated a  detailed  country-wide  survey  to  ascertain  the 
extent  to  which  electrical  energy  is  now  being  used  by 
the  various  industries  of  the  nation.  The  investigation 
of  the  industries  of  California  was  completed  last  sum- 
mer, and  a  detailed  analysis  of  the  industrial  load  in 
California  appeared  in  the  issue  of  the  Electrical 
World  for  Aug.  28,  1920.  A  similar  analysis  of  the 
industrial  load  of  the  Southern  States  appeared  on  June 
25,  1921. 


The  survey  to  ascertain  the  use  of  electrical  energy 
by  various  industries  of  New  York  State  involved  the 
sending  out  of  between  8,000  and  9,000  questionnaires 
to  the  larger  manufacturing  plants  of  the  state.  A 
summary  of  the  replies  received  from  the  various  indus- 
tries will  be  found  in  Table  I. 

Although  New  York  is  an  important  agricultural  and 
mining  state,  its  predominance  is  most  marked  in  manu- 
facturing. The  importance  of  New  York  in  manufac- 
turing is  due  largely  to  its  geographic  position,  as  well 
as  to  the  abundant  natural  wealth  of  its  fields,  forests, 
mines  and  quarries.  The  artificial  and  natural  water- 
ways afford  an  outlet  for  coastwise  and  foreign  com- 
merce through  the  most  important  seaport  in  the 
United  States.  A  large  percentage  of  the  commercial 
and  manufacturing  centers  of  the  state  are  situated  on 
waterways    containing    all    told    approximately     1,550 


TABLE  I— SEGREGATION  OF  THE  INDUSTRIAL  LOAD  IN  THE  STATE  OF  NEW  YORK 

Theie  data  are  compiled  from  an  industrial  survey  being  condueted  by  the  McGraw-Hill  Company,  Inc..  under  the  supervision  of  the  Editorial  Departments  o( 

the  Electrical  World  and  Power,  and  cover  plants  in  all  industries  employing  more  than  fifty  operatives 
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square  miles  of  navigable  water.  The  railroads  of  New 
York  are,  of  course,  also  important  factors  in  its  indus- 
trial development. 

The  use  of  electrical  energy  by  the  industrial  plants 
of  New  York  State  has  increased  by  leaps  and  bounds 
during  the  past  six  years.  In  1914  the  connected  indus- 
trial load  of  the  central  generating  stations  of  the  state, 
e.xclusive  of  the  lighting  load,  was  only  836,000  hp.  In 
the  five  succeeding  years  this  load  increased  106  per 
cent  or  to  1,720,000  hp.  The  increase  in  the  electrical 
energy  sold  to  power  customers,  exclusive  of  railroads, 
by  the  central  generating  stations  during  this  period 
was  even  more  marked,  increasing  from  1,071,840,000 


kw.-hr.  in  1914  to  3,058,000,000  kw.-hr.  in  1919,  or  at 
the  rate  of  185  per  cent.  No  statistics  are  available  as 
to  the  increase  in  the  operation  of  private  generating 
plants  in  the  State  of  New  York  during  that  period. 

The  returns  received  from  the  survey  have  been 
grouped  under  sixteen  general  industries,  as  indicated 
in  Table  I.  Complete  reports  were  received  from  1,931 
plants  scattered  throughout  the  state,  of  which  866 
reported  the  use  of  electrical  energy  as  the  main  source 
of  power.  The  plants  using  electrical  energy  reported 
private  generators  totaling  204,585  hp.,  of  which  direct- 
current  generators  totaled  64,211  hp.  and  alternating- 
current  generators  totaled  140,374  hp.  The  total  out- 
put in  1920  of  these  private  generating  plants  was 
552,135,082  kw.-hr.  The  electrical  energj'  purchased 
by  the  plants  reporting  was  957,048,814  kw.-hr.  A 
close  study  of  census  data  indicates  that,  taking  the 
industrial  plants  of  the  state  as  a  whole,  about  54  per 
cent  of  the  plants  generating  all  or  a  portion  of  their 
electrical  energy  reported  to  the  Electrical  World  and 
that  only  about  25  per  cent  of  the  plants  purchasing 
all  or  a  portion  of  their  energy  made  reports.  On  this 
basis  the  indications  are  that  about  21  per  cent  of  the 
electrical  energy  used  by  the  industrial  plants  of  the 
State  of  New  York  is  generated  in  private  generating 
plants. 

Table  II  gives  the  Electrical  World's  estimate  of 
the  total  use  of  electrical  energy  in  the  industrial  plants 
of  New  York  State,  tased  upon  the  returns  received  in 
the  survey,  supplemented  by  federal  and  state  census 
data.  It  is  estimated  that  there  are  181,250  motors 
installed  in  the  factories  of  New  York,  with  a  total 
rating  of  1,704,350  hp.  Of  these  motor:^  64,738,  or 
35.7  per  cent,  are  under  5  hp.  About  65  per  cent  of  the 
machines  are  belt-driven,  30  per  cent  are  directly  con- 
nected and  only  5  per  cent  are  chain-drive. 

There  are  5,241  plants  in  New  York  State  having 
more  than  fifty  operatives  each.  Of  this  number  3,246 
are  in  Greater  New  York  and  1,995  are  outside 
the  metropolis.  The  accompanying  map  indicates  the 
relative  industrial  importance  of  the  various  counties 
in  the  state,  based  upon  the  value  of  manufactured 
products.  It  also  serves  to  designate  the  fields  of 
greatest   industrial   activity    in   the   state.     New  York 
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City  accounts  for  65.4  per  cent  of  the  commonwealth's 
total  manufactures. 

The  twelve  primaiy  industries  of  the  State  of  New 
York  in  order  of  importance  are  as  follows:  Textiles, 
paper  and  printing,  iron  and  steel  and  their  products, 
food  and  kindred  products,  tobacco  manufactures,  elec- 
trical machinery  apparatus  and  supplies,  chemicals, 
leather  manufactures,  lumber  and  timber  products, 
metal  and  metal  products  other  than  iron  and  steel, 
vehicles  for  land  transportation,  and  railroad  repair 
shops. 

Textiles. — The  textile  industry,  which  includes  the 
manufacture  of  men's   and  women's   clothing,   hosier>- 


of  these  private  generating  installations  are  used  for 
emergency  purposes  only,  when  power  cannot  be  ob- 
tained from  central  generating  systems,  or  are  used 
as  auxiliaries  to  the  central  generating  plants  in  cases 
of  necessity.  It  is  estimated  that  31,870  motors,  or 
almost  one-sixth  of  the  motors  in  the  industrial  plants 
of  the  state,  are  installed  in  textile  plants.  The  total 
installed  rating  of  the  motors  is  estimated  at  179,860 
hp.,  and  about  17,030,  or  54  per  cent,  have  a  rating 
under  5  hp.  About  52  per  cent  of  the  machines  are 
directly  connected,  43  per  cent  are  belt-driven  and  only 
5  per  cent  are  chain-driven. 

Paper    and    Printing. — This    industry    includes    the 
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THE  RELATIVE  INDUSTRIAL  IMPORTANCE  OF  THE  VARIOUS  COUNTIES  OF  THE  STATE  OF  NEW  YORK 


and  knit  goods,  silk  goods,  woolen  and  cotton  goods,  etc., 
is  by  far  the  most  important  industry  in  the  State  of 
New  York  not  only  in  value  of  product  but  in  persons 
employed  therein.  It  is  estimated  that  there  are  about 
1,420  textile  establishments  in  New  York  City  employ- 
ing over  fifty  operatives  each  and  458  such  plants  out- 
side New  York  City. 

The  textile  industry  is  the  second  largest  user  of 
electrical  energy  in  New  York  State.  It  is  estimated 
that  this  industry  consumed  about  471.900,000  kw.-hr. 
in  1920,  of  which  about  128,000,000  kw.-hr.,  or  27  per 
cent,  was  generated  in  private  plants.  The  large  amount 
of  privately  generated  energy  is  rather  surprising  in 
view  of  the  fact  that  a  large  proportion  of  the  plants 
are  in  large  cities  where  central-station  service  is  read- 
ily available.    There  is  no  doubt  that  a  high  percentage 


manufacture  of  paper  and  pulp,  printing  and  publishing 
of  all  kinds,  steel  engraving  and  lithographing.  New 
York  leads  all  states  in  the  printing  industry  as  a 
whole  and  also  in  each  of  its  branches.  The  industry 
is  the  second  industry  in  the  state  in  value  of  products 
and  the  fourth  in  the  number  of  wage  earners. 

The  paper  and  printing  industry  consumed  about 
405,500,000  kw.-hr.  of  electrical  energy  in  1920,  of 
which  about  one-third  was  generated  in  private  plants. 
The  average  rating  of  the  motors  reported  was  21  hp., 
and  of  the  total  of  6,730  motors  about  40  per  cent  are 
under  5  hp.  More  than  three-quarters  of  the  motors 
used  in  this  industry  are  belt-connected,  17  per  cent  are 
directly  connected  and  7  per  cent  are  chain-driven. 

Among  the  primary  u.ses  of  motors  in  paper  manu- 
facturing and   printing   establishments  are  the   opera- 
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tion  of  rolls,  printing  presses,  grinders,  slitters,  fans, 
bag  machines,  beating  engines,  mixers,  air  compressors, 
pumps,  screens,  blowers,  reels,  shredders  and  cutters. 

Electrochemical  and  Electrometallurgical  Industry. — 
The  chemical  industry,  pushed  by  a  war-created  neces- 
sity, is  now  the  largest  user  of  electric  power  in  the 
United  States  and  ranks  fourth  in  size  as  an  indus- 
try. It  has  become  one  of  the  most  important  industries 
of  New  York  State,  being  concentrated  almost  exclu- 
sively in  the  vicinity  of  Niagara  Falls  on  account  of  the 
cheap  hydro-electric  power  which  is  available  at  that 
place. 

It  is  estimated  that  about  1,755,000,000  kw.-hr.  of 
electrical  energy  was  consumed  by  the  electrochemical 


TABLE  III— NUMBER  OF  PLANTS  IN  NEW  YORK  STATE  HAVING 
MORE  TITAN  50  OPERATIVES 


Outside  of  Within 

New  York  New  York 

City  City 

Chemicals  and  allied  products 75  122 

Electrical  equipment  and  machinery 28  66 

Food  and  kindred  products 199  163 

Iron  and  steel  and  their  product -. 271  166 

Leather  and  its  products 128  117 

Lumber  and  its  products 177  161 

Metals  and  metal  products  other  than  iron 

and  ateel 158  149 

Paper  and  printing 128  298 

Railroad  repair  shops 87  18 

Shipbuilding 13  20 

Stone,  clay  and  glass 77  34 

Textiles 458  1,420 

Tobacco 26  78 

Vehicles  for  land  transportation 61  43 

Miscellaneous 109  391 


Total  in 
New  York 

State 


362 
437 
245 


1,878 
104 
104 

soo 


and  electrometallurgical  industry  during  1920.  This 
amount  is  about  36  per  cent  of  the  total  electrical  energy 
consumed  by  the  industries  of  New  York  State  and 
almost  8  per  cent  of  the  total  electrical  energy  consumed 
by  all  industries  in  America.  The  percentage  of  elec- 
trical energy  generated  in  private  generating  plants  in 
the  state  is  estimated  as  only  about  3  per  cent  of  the 
total. 

By  far  the  greater  proportion  of  electrical  energy 
consumed  in  this  industry  is  in  connection  with  the 
operation  of  furnaces,  the  operation  of  motors  being 
to  a  large  extent  auxiliary  to  the  operation  of  these 
furnaces.  About  6,752  motors,  with  a  total  rating  of 
81,750  hp.,  are  estimated  to  be  in  use  in  this  industry. 
Only  about  14.3  per  cent  of  the  installed  motors  are 
rated  under  5  hp. 

Railroad  Repair  Shops. — This  industry  represents  the 
work  done  in  the  car  shops  operated  by  steam  and  elec- 
tric railroad  companie."  and  is  confined  almost  exclu- 
sively to  repairs  to  the  rolling  stock  and  equipment. 
There  are  estimated  to  be  105  railroad  repair  shops  in 
the  state  employing  fifty  or  more  operatives,  of  which 
eighty-seven  are  outside  of  New  York  City. 

It  is  estimated  that  4,070  motors  are  installed  in  the 
railroad  repair  shops  of  the  state  with  a  total  rating 
of  73,840  hp.  The  motors  used  in  this  industry  are 
mostly  of  large  size,  there  being  only  192  installed 
motors  under  5  hp.  More  than  half  of  the  motors  are 
directly  connected  to  the  machinery  operated. 

Electric  motors  in  railroad  repair  shops  are  used  to 
operate  machine  tools,  lathes,  woodworking  machines, 
air  compressors,  presses,  planes,  jointers,  shapers,  bor- 
ing mills,  threaders,  saws,  buffing  wheels,  cranes,  fans, 
hoi.sts  and  turntables. 

One  of  the  future  problems  of  the  electric  light  and 
power  industry  in  New  York  State  will  be  the  genera- 


tion of  sufficient  electrical  energy  to  supply  the  needs 
of  the  industries  of  the  state.  In  many  sections  this 
problem  is  already  of  large  proportions,  and  the  re- 
sumption of  normal  industrial  activity  will  undoubtedly 
intensify  the  situation. 


Control  for  Canal  Locks  Is  Virtually 
Foolproof 

AVERY  interesting  switchboard  has  just  been  com- 
pleted to  control  the  locks  on  a  new  industrial  canal 
built  by  the  Port  Commission  of  New  Orleans.  This 
canal  will  eventually  connect  the  Mississippi  River 
with  Lake  Pontchartrain  and  provide  a  shorter  route 
from  New  Orleans  to  the  Gulf  of  Mexico,  through  Lake 
Borgne.  The  control  board  is  noteworthy  for  its  fool- 
proof design  and  also  because  it  reproduces  on  a  small 
scale  the  actual  lock  elements  for  the  benefit  of  the 
operator. 

The  control  board  is  somewhat  similar  in  appear- 
ance and  operation  to  the  famous  Panama  Canal 
switchboard,  being  a  duplicate  in  miniature  of  the 
locks  themselves.  It  shows  both  the  position  of  the  lock 
gates  and  the  depth  of  water  in  the  locks.  It  is  also 
equipped  to  show  the  position  of  all  water  valves.  The 
marble  slabs  on  top  of  the  board  represent  the  lock 
chambers  with  small  gates  representing  the  lock  gates. 
The  columns  show  the  positions  of  water  valves  for  each 
chamber  and  also  indicate  the  water  levels. 

The  control  handles  placed  near  the  outer  edge  of 
the  horizontal  slabs  govern  the  operation  of  all  gates, 
valves,  etc.,  by  throwing  current  on  and  off  he  switch- 
ing apparatus  which  controls  the  operation  of  the  elec- 
tric machinery.  In  designing  them  protection  against 
improper  sequence  of  operation  had  to  be  provided  by 
means  of  some  sort  of  interlocking  system  which  would 
absolutely  prevent  accidents  from  incorrect  sequence  of 
control. 

The  system  by  which  the  miniature  gates  on  the  board 
are  made  to  reproduce  accurately  the  action  of  the  lock 
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CONTROL    BOARD    FOR    LOCKS    AT    NEW    ORLEANS    IS    MINIATURE 
OF  LOCKS  THEMSELVES 

gates  is  the  Sylsyn  system.  With  this  scheme  it  is 
possible  to  indicate  at  the  control  board  the  actual  oper- 
ation of  the  main  system,  so  as  to  enable  the  operator 
to  know  at  a  glance  the  position  of  all  lock  gates,  water 
valves,   etc.,   at   any   particular   moment. 

The  board   was   designed   and   built   by   the   General 
Electric  Company. 
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Service  Department  Affords  an  Important 
Contact  with  Public 

Tact  Is  an  Essential  Qualification  of  Its  Members — Ample  Telephone  Facilities 
Necessary — Continuous  Trouble-Shooting  Service — Utilization  Equipment 
Demands  Most  Attention — Elaborate  Transformer  Inspection  Not  Warranted 

By   S.   B.   HOOD 

Superintendent  of  Distrib:ution  Mitineapolis  General  Electric  Company 


PROBABLY  no  branch  of  an  electric  service 
company's  work  can  be  studied  with  as  much 
profit  as  the  customers'  service  department, 
or,  as  it  is  erroneously  called  by  some  com- 
panies, including  the  writer's,  the  trouble  department. 
Here  the  records  maintained  show  both  collectively  and 
in  detail  the  entire  working  of  the  system  as  it  affects 
the  service  rendered  to  the  consumer.  In  the  Min- 
neapolis General  Electric  Company  this  department  con- 
sists of  a  superintendent  and  his  assistant,  three  opera- 
tors, one  foreman  troubleman  and  fifteen  troublemen. 
Coming  into  direct  contact  with  the  consumers  and 
being  virtually  the  only  representatives  of  the  company 
that  the  consumers  meet,  these  men  have  to  be  selected 
for  their  tact  and  ability  to  maintain  harmonious  public 
relations. 

Telephone  F.-\cilities  an  Import.-vnt  Factor 

In  most  cases  the  first  contact  established  with  the 
customer  who  desires  correction  of  service  is  made  over 
the  telephone.  In  order  to  insure  prompt  service  a 
very  complete  operators'  telephone  system  is  used.  This 
is  of  the  cordless  type  and  enables  any  operator  to 
answer  in  on  any  line.  This  board  is  connected  with 
the  company's  private  branch  exchange  board  by  six 
trunk  lines,  so  that  the  customer  is  seldom  annoyed  by 
"line  busy"  replies.  In  addition  there  are  two  direct 
trunks  to  separate  main  exchanges.  These  are  secret 
lines  known  only  to  employees  of  the  department  or 
company  officials.  Without  these  it  would  be  impos- 
sible to  operate  the  system  owing  to  the  congestion  of 
customers'  calls  at  times  of  serious  system  trouble 
making  it  impossible  for  a  troubleman  to  report  in 
over  the  regular  lines. 

This  trouble-department  operating  crew  is  on  duty 
every  hour  and  minute  of  the  year.  The  troublemen 
work  in  rotating  eight-hour  shifts  apportioned  over  the 
twenty-four  hours  in  such  a  way  as  to  provide  ample 
service  during  those  hours  when  calls  are  most  ex- 
pected and  average  service  over  the  less  important 
hours.  Men  off  duty  are  always  subject  to  call  in  the 
event  of  unexpected  trouble  peaks  occurring.  These 
men  are  provided  with  specially  equipped  Ford  run- 
abouts and  can  reach  any  section  of  the  territory'  on 
short  notice.  As  a  rule  they  do  not  come  in  to  operat- 
ing headfjuarter.s  but  receive  all  instructions  over  the 
telephone,  reporting  after  completing  each  assignment 
and  at  regular  period.s  if  not  otherwise  assigned.  In 
the  outlying  districts  the  work  is  covered  by  five  addi- 
tional patrolmen  who  regularly  patrol  definite  sections 
of  the  transmission  line  as  well  as  maintaining  the  local 
distribution  system  in  their  towns,  answering  all  cus- 
tomer.s'  complaints,  setting  meters  and  running  services. 


The  total  cost  of  operating  this  department  is  about 
95  cents  per  year  per  customer.  This  is  a  small  sum 
for  the  service  rendered,  but  it  is  a  considerable  portion 
of  the  average  revenue  received  from  each  customer 
when  it  is  considered  that  the  customer  from  whom  the 
smallest  revenue  is  derived  requires  the  largest  amount 
of  attention  from  this  portion  of  the  organization. 

Complete  Records  Kept 

Each  man  keeps  an  accurate  record  of  his  daily  work 
on  the  form  shown  on  page  212.  From  this  the  total 
work  of  the  day  is  tabulated  on  the  daily  trouble  report 
which  is  also  shown.  Finally  an  abstract  of  this  report 
is  sent  to  the  superintendent  of  di.'itribution  early  in 
the  morning  following  date  of  report.  This  shows  all 
features  of  system  operation  of  sufficient  magnitude 
to  affect  seriously  the  system  service,  such  as  line 
switching,  circuits   out,  apparatus   failures,  etc. 

At  the  end  of  each  year  the  various  classes  of  calls 
as  shown  on  this  daily  report  are  totaled  and  show  by 
comparison  with  reports  of  previous  years  the  com- 
parative loss  or  gain  in  system-operating  efficiency  as 
it  relates  to  "service."  During  the  past  year  the 
department  attended  to  approximately  51,000  calls  at 
an  average  cost  of  about  $1.35  per  call.  Of  this  number 
of  calls  about  17,700  were  in  connection  with  the  street 
lighting  system  or  what  are  known  as  "A"  calls.  These 
are  further  subdivided  into  causes  and  classified  on 
another  type  of  daily  report.  The  superintendent  of 
street  lighting  tabulates  these  and  reports  results  peri- 
odically to  the  distribution  superintendent.  From  this 
tabulation  an  accurate  follow-up  as  to  efficiency  of  the 
street-lighting  system  is  maintained.  It  is  interesting 
to  note  that  on  this  basis  each  street  lamp  requires  some 
form  of  special  attention  in  addition  to  the  routine 
service  about  five  times  in  each  year,  one  of  which  can 
generally  be  traced  to  the  mischievous  small  boy  on 
Hallowe'en  night. 

Customers'  Utilization  Equip.ment  Demands 
Most  Attention 

The  largest  number  of  calls,  amounting  to  about 
21,000  during  the  past  year,  were  occasioned  by  some 
defect  in  the  customers'  utilization  equipment.  It  is 
the  duty  of  the  troubleman  receiving  one  of  these  "C" 
calls  to  repair  the  defective  apparatus  or  equipment, 
if  possible,  and  restore  it  to  service.  He  locates  the 
trouble,  replaces  broken  fuses,  repairs  defective  port- 
able cords  and  performs  such  work  as  can  be  com- 
pleted without  special  material  while  he  is  on  the 
premises.  In  more  serious  cases  he  refers  the  customer 
to  a  local  contractor,  making  temporary  repairs  where 
possible.     An  interesting  figure  obtained  by  analysis  of 
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these  data  is  that  customers'  apparatus  fails  on  an 
average  once  in  about  three  and  one-half  years.  This 
is  pretty  reliable  service  when  one  considers  the  large 
number  of  portable  appliances  in  use,  which  are  usually 
the  direct  cause  of  these  calls. 

As  contrasted  with  these  figures  the  "D"  calls  may  be 
considered.  These  calls  show  trouble  with  the  over- 
head distribution  system.  They  numbered  only  slightly 
more  than  1,000  during  the  entire  year.  In  other  words, 
the  distribution  system  as  a  whole  is  just  about  twenty 
times  as  reliable  as  that  of  the  customers'  equipment 
which  it  serves.  The  rest  of  the  calls  are  fairly  well 
spread  out  over  the  classification  list. 

The  total  co.=t  per  year  per  customer  for  the  service 
rendered  him  as  an  individual  is,  from  the  above 
figures,  about  40  cents,  but  it  is  worth  many  times 
this  to  him.     The  service  indirectly  rendered  is  there- 


it  economical  or  necessary  to  maintain  an  elaborate 
system  of  transformer  inspection  and  field  maintenance. 
The  total  cost  of  replacement  of  the  burned-out  units 
was  less  than  $3,000,  which  is  far  under  the  cost  of 
any  regular  inspection  system,  and  even  such  a  system 
would  probably  not  have  prevented  many  of  these 
burn-outs.  Transformers  removed  from  the  line  for 
any  cause  whatever  receive  a  thorough  cleaning  and 
internal  overhauling  and  test  before  being  replaced  in 
stock.  This  is  the  extent  of  maintenance  found  neces- 
sary at  this  time.  Should  the  tabulated  figures  at  the 
end  of  any  year  show  a  marked  increase  in  failures, 
then  a  more  detailed  inspection  may  be  begun. 

In  addition  to  handling  complaints  and  trouble  calls, 
the  trouble  department  organization  found  time  during 
the  past  year  to  make  both  visual  and  electrical  field 
inspection  on  about  21,000  insulator  units  on  transmis- 


NORTHERN  STATES  POWER  COMPANY 
TROUBLE  REPORT 


MINNEAPOUS  COMPANY  DEPENDS  ON  CAREFUL  ANALYSIS  OF  TROUBLE  REPORTS  FOR  GUIDANCE  IN- 
HANDLING  MAINTENANCE 

the  reports  are  combineJ  and  compared  with  previous  years. 
The  causes  of  trouble  that  need  attention  are  thus  made  to  stand 
out  and  steps  can  be  taljen  to  re<Uice  them. 


The  troublemen  submit  a  daily  report  (center)  and  the  night 
patrolmen  submit  an  arc  report  (bottom).  These  are  brought 
together   on   the    trouble  report    (top) 


At   the   end   of  ear 


fore  about  55  cents  per  year,  both  small  items  com- 
pared to  the  direct  and  indirect  losses  that  would  result 
from  even  a  slight  lowering  of  the  efficiency  of  this 
important  branch  of  the  work. 

A  classified  record  of  calls  that  require  attention  to 
any  of  the  distribution  transformers  is  maintained  and 
compared  from  year  to  year.  The  transformers  involved 
in  this  report  represent  a  total  capacity  of  about 
40,400  kva.  and  total  2,855  in  number.  In  the  past  year 
just  5  per  cent  of  these  had  fuses  blown  for  various 
causes,  a  very  small  number  if  one  considers  that  at 
this  rate  each  transformer  on  an  average  will  blow  its 
fuses  once  in  twenty  years.  Even  more  interesting  is 
the  number  of  transformers  found  actually  burned  out, 
which  totaled  IJ  per  cent.  Both  of  these  figures  are 
based  on  number  of  transformers,  the  corresponding 
figures  based  on  capacity  being  4  per  cent  and  1  per 
cent  respectively.  At  this  rate  of  failure  it  will  take 
just  one  hundred  years  to  burn  up  every  transformer 
on  the  system — a  rather  creditable  record  for  the  manu- 
facturers. This  low  rate  of  failure  explains  why  this 
company,  in  common  with  many  others,  does  not  find 


sion  lines,  some  of  which  were  nearly  200  miles  from 
headquarters. 

The  order  department,  a  sub-department  of  the 
trouble  department,  while  entirely  clerical  in  its  or- 
ganization and  function,  is  nevertheless  one  of  the 
most  important  links  in  the  chain.  Upon  it  depends 
the  issuance  of  all  orders  in  such  a  way  that  all  work 
shall  be  done  along  systematic  lines  and  then  only  after 
proper  approval  and  authorization  have  been  given  everj- 
order.  With  the  system  in  use  there  is  virtually  no 
work  permitted  unless  it  has  first  received  the  approval 
of  the  commercial,  financial  and  technical  branches. 

During  the  year  this  department  issued  a  total  of 
approximately  75,000  separate  and  distinct  orders,  each 
requiring  proper  authorization  and  careful  checking 
against  records.  The  organization  of  eight  employees 
took  care  of  this  work,  with  an  average  time  of  fourteen 
minutes  and  an  average  labor  cost  of  11  cents  per  order. 
This  remarkable  showing  is  largely  traceable  to  the 
use  of  the  Elliott-Fischer  bookkeeping  and  duplicating 
machines,  upon  which  all  orders  are  made  out,  some  of 
them  with  as  many  as  seven  copies. 
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Semi-Automatic  Operation  Economical 
in  Small  Hydro  Stations 

Southern  California  Edison  Company  Plant  Cuts  Generating  Cost 
by  Semi-Automatic  Operation — Cost  of  Extra  Equipment  Saved  in 
Seven  Months — Scheme  Suitable  for  Small  Plants  with  Few  Units 

By  E.  R.  STAUFFACHER*  and  G.  CLlNGWALDf 

Southern  California  Edison  Company 


FIG.    1 — TWENTY-EIGHT-YEAR-OLD  THREE-PHASE   HYDRO-ELECTRIC   STATION    NOW  OPERATES  SEMl-AUTOMATICALLY 


DURING  the  past  few  years  the  Southern  California 
Edison  Company,  in  common  with  a  great  many 
other  central  stations,  has  had  to  combat  the  situation 
of  the  increasing  cost  of  labor  and  the  difficulty  of 
obtaining  the  proper  class  of  young  men  for  the  opera- 
tion of  its  smaller  generating  plants.  This  condition, 
coupled  with  a  desire  to  increase  the  operating  efficiency 
and  thereby  generate  a  kilowatt-hour  at  a  lower  cost, 
has  been  the  incentive  causing  it  to  change  its  smaller 
plants  from  manual  to  semi-automatic  operation. 

In  the  case  of  Mill  Creek  No.  1,  considered  in  this 
article,  the  autonxatic  phase  of  operation  is  the  control 
of  water  in  the  forebay  to  prevent  wasting  over  the 
dam  and  also  to  avoid  air  bubb'es  in  the  water  due  to 
low  level  in  the  forebay.  Provision  is  also  made  to 
disconnect  generating  units  in  case  of  short  circuits, 
but  these  are  put  back  into  service  by  the  operator. 
During  1920,  only  five  months  of  which  were  under 
semi-automatic  control,  with  two  operators  employed 
instead  of  one  as  will  be  the  case  in  1921,  the  total 
operating  labor  cost  was  75  per  cent  of  the  average  cost 
of  labor  for  the  years  1917  to  1919.    The  estimated  cost 


•Protection  pnslncer. 

tAssistant  superintendent  ot  generatio 


of  operation  for  1921  is  only  45  per  cent  of  the  average 
cost  when  the  station  was  under  full  manual  control. 
In  addition  to  the  above  saving  it  has  been  found  that 
there  is  a  marked  saving  in  supplies  and  general  labor. 
The  cost  of  the  equipment  for  making  this  plant  semi- 
automatic was  saved  during  the  first  seven  months  of 
semi-automatic  operation.  The  voltage  is  stepped  up 
from  2,200  volts  to  30,000  volts  by  means  of  a  bank  of 
three  250-kw.  transformers  connected  delta  on  the  low- 
tension  side  and  star  on  the  high-tension  side.  The 
energy  is  transmitted  to  the  Redlands  substation,  from 
which  it  is  distributed  and  where  connection  is  made  to 
other  30-kv.  transmission  lines. 

For  the  semi-automatic  operation  of  the  plant  it  was 
seen  that  it  would  first  be  necessary  to  provide  means 
of  taking  care  of  the  fluctuation  of  the  water  in  the 
forebay.  Owing  to  the  fact  that  this  water  is  later 
used  for  irrigation  below  the  station,  care  must  be 
taken  by  the  power  company  to  see  that  none  of  the 
water  is  unnecessarily  wasted.  Before  the  installation 
of  semi-automatic  equipment  the  fluctuations  in  the 
forebay  were  handled  by  the  operators  opening  and 
closing  the  waterwheel  nozzles  when  the  long-distance 
water-level    indicator    showed    that    such    adjustments 
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were  necessary.  Another  necessity  was  to  get  the  gen- 
erators off  the  line  at  the  time  of  a  short  circuit  on  the 
transmission  line  or  in  the  station. 

The  control  of  the  water  in  the  forebay,  which  is 
approximately  2  miles  (3  km.)  distant  from  Mill  Creek 
No.  1  at  the  tailrace  of  the  company's  Mill  Creek  plant 
known  as  station  Nos.  2  and  3,  was  handled  in  the 
following  manner: 

During  1920  the  company's  pioneer  three-phase  plant, 
Mill  Creek  No.  1,  near  Redlands,  was  changed  over  and 
has  been  in  successful  operation  for  nearly  a  year. 
This  plant  is  one  of  the  first  of  its  kind  to  be  placed  in 
operation  in  this  country  and  has  a  long  record  of 
service  since  1893.  It  consists  of  three  250-kw.  General 
Electric  2,200-volt,  600-r.p.m.  rotating-amiature-type 
generators,  driven  by  impulse  waterwheels  operating 
under  a  500-ft.  ( 150-m.)  head.  The  waterwheels  are 
governed  by  old-style  water-pressure  type  F  Lombard 
governors.  At  the  forebay  a  control  mechanism  was 
installed  which  consists  essentially  of  a  float  equipped 
to  make  electrical  contacts  and  also  of  a  clock  mecha- 
nism used  to  operate  several  other  contacts.  To  the  float 
is  attached  a  vertical  rod,  the  upper  end  of  which  is 
provided  with  a  pair  of  roller  contacts.  These  rollers 
make  contacts  with  two  sets  of  vertical  segments,  as 
shown  in  Fig.  3.  To  one  set  of  segments  a  group  of 
wire  resistors  are  connected ;  the  other  set  of  segments 
is  connected  to  a  small  time  switch  installed  inside  Mill 
Creek  station  Nos.  2  and  3.  This  time  switch,  shown 
in  Fig.  3  consists  of  a  clock  mechanism  which  actu- 
ates a  series  of  small  contactors  at  different  intervals. 
As  used  at  present  the  intervals  are  as  follows:  (1) 
One  set  of  contactors  closes  for  a  period  of  six  seconds 
every  five  minutes;  (2)  the  second  set  of  contactors 
closes  for  a  period  of  eighteen  seconds  every  two  and 
one-half  minutes. 
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These  contactors,  together  with  those  controlled  by 
the  voltage,  are  used  to  energize  portions  of  the  group 
of  resistors  already  mentioned.  At  Mill  Creek  No.  1 
a  similar  set  of  resistors  and  a  differential  relay  are 
installed.  Two  conductors  and  the  earth  are  used  as 
the  circuits  between  the  forebay  and  the  generating 
station.  Energy  is  supplied  from  Mill  Creek  No.  1. 
The  connections  are  rrade  so  that  two  portions  of  each 
group  of  resistors  are  balanced  through  a  double-wind- 
ing differential  relay  when  the  forebay  float  is  in  a 
neutral  position.  This  relay,  in  turn,  operates  a  second 
relay  capable  of  handling  the  current  necessary  to 
operate  the  motor  used  for  opening  and  closing  the 
waterwheel  nozzle  valve. 

Controlling  Water  Level  in  Forebay 

If  the  water  in  the  forebay  is  high  the  float  will  be 
across  the  corresponding  segments.  The  time  switch 
will  close  its  circuit  for  eighteen  seconds,  which  in  turn 
closes  the  differential  relay  contacts,  thereby  causing 
the  waterwheel  nozzle  valve  to  open  slowly  for  this 
period  of  time.  At  the  end  of  two  and  one-half  min- 
utes, if  the  water  is  still  high,  this  cycle  is  repeated. 
If  the  water  is  low,  the  reverse  action  takes  place.  In 
one  case  the  operation  is  to  prevent  the  spUling  or 
wasting  of  water,  and  in  the  other  case  the  valve  is 
closed  so  as  to  prevent  the  water  from  getting  too  !ow 
in  the  forebay  and  allowing  air  to  enter  the  pressure 
line.  There  are  a  few  instances  on  record  where,  pre- 
vious to  the  installation  of  the  automatic  control,  this 
latter  condition  caused  no  little  trouble.  Therefore  it 
is  considered  quite  as  important  to  prevent  air  from 
being  trapped  as  it  is  to  prevent  water  from  being 
wasted.  It  may  also  be  seen  that  this  operation  is  the 
same  as  that  performed  by  the  station  attendant  open- 
ing or  closing  the  waterwheel  nozzle  valve  slightly  when 
the  water  is  fluctuating  in  the  forebay. 

The  fact  that  the  control  circuit  is  closed  only  for  a 
few  seconds  at  a  time  prevents  the  valve  from  being 
opened  too  wide.  If  the  mechanism  were  so  arranged 
that  the  motor  would  be  in  continuous  operation  so 
long  as  the  water  is  above  or  below  the  neutral  point, 
the  nozzle  valve  would  be  continually  overtraveling. 
It  is  necessary  that  this  opening  or  closing  be  made  at 
short  intervals  so  as  to  take  care  of  the  lag  of  water 
fluctuation  in  the  forebay.  If  the  float  is  in  a  neutral 
position  when  the  circuits  are  closed,  there  is  no  move- 
ment of  the  motor  used  for  operating  the  nozzle  valve. 
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FIG.  O — SOME  OF  THE  AUTOMATIC   MECHANISMS  EMPLOYED 


Left  —  When  the  solenoid  (in  the  round  casing  A)  operates 
it  releases  the  spring  at  B,  which  positively  opens  the  control 
valve  causing  the  governor  to  act   to  shut  down   the  waterwheel. 


Center — The  needle  nozzles  may  be  opened  or  closed  periodically 
under  the  control  of  this  clock.  Right — A  motor  now  operates 
the  nozzle  through  a  belt  drive. 


If  it  is  slightly  above  or  be!ow  this  neutral  position,  the 
contacts  are  closed  for  six  seconds  ever>-  five  minutes 
and  the  valve  is  only  being  opened  or  closed  for  this 
short  period  of  time.  It  is,  of  course,  not  so  necessary 
to  make  an  adjustment  in  the  opening  of  the  water- 
wheel  when  the  water  in  the  forebay  is  near  to  this 
neutral  point  as  would  be  the  case  if  the  water  were 
almost  ready  to  spill  and  thereby  be  wasted,  or  if  it 
were  extremely  low  in  the  foreba.v  and  there  was 
danger  of  air  being  trapped  in  the  pressure  pipe. 

One  of  the  photographs  (Fig.  5)  shows  the  panel 
upon  which  the  differential  relay  and  the  motor  relay 
are  mounted  and  the  manner  of  mounting  the  nozzle 
control  motor.  It  may  also  be  seen  from  this  photo- 
graph that  the  nozzle  was  not  designed  for  motor 
operation.  The  belt  drive  furnished  an  easy  means  of 
making  the  change. 

The  curve  (Fig.  4)  shows  that  the  fluctuations  in 
the  forebay  through  a  period  of  twenty-four  hours  are 
approximately  5  in.  ( 12  cm.)  above  or  below  the  average 
level.  This  average  level  is  reached  when  the  water  is 
8  ft.  (2.4  m.)  deep  in  the  forebay.  It  would  not  be 
difficult  to  maintain  this  level  closer  than  that  indicated 
in  the  curve,  but  it  does  not  appear  to  be  necessary 
under  present  conditions  of  operation.  The  system 
adopted  at  Mill  Creek  No.  1  is  to  apply  this  water 
regulation  to  the  waterwheels  of  only  one  of  the  gene- 
rators, the  remaining  generators  being  operated  at  full 
load  continuously.  One  machine  which  is  under  water 
control  is  able  to  handle  the  fluctuations  in  the  forebay 
without  any  difl^culty. 

Electrical  Protection  Required 

The  protective  equipment  considered  necessary  must 
meet  the  following  requirements:  First,  it  should  clear 
the  generators  at  the  time  of  a  short  circuit  either 
outside  or  inside  of  the  station.  Second,  at  the  same 
time  the  generators  are  cleared  their  fields  should  also 
be  disconnected.  Third,  the  waterwheel  nozzles  should 
be  deflected  so  that  there  will  be  no  danger  of  the 
generators  being  subjected  to  excessive  speed  for  an 
unneces.sary  length  of  time.  Fourth,  the  bearings  of 
the  generators  and  exciters  should  be  protected  in  some 
manner  and  an  alarm  should  be  given  when   they  be- 


come excessively  warm.  Fifth,  an  alarm  should  also  be 
given  when  the  transfoiTners  become  overheated  for  an 
appreciable  length  of  time.  These  conditions  were 
taken  care  of  by  comparatively  minor  changes  and  ad- 
ditions to  the  present  equipment  in  the  station. 

It  was  not  the  intention  to  make  the  station  entirely 
automatic,  for  it  was  not  considei'ed  desirable  to  dis- 
pense with  the  advantage  of  having  an  employee  at  the 
plant  to  act  as  watchman,  caretaker  and  operator.  This 
eliminated  the  necessity  of  installing  automatic  equip- 
ment for  starting  the  generators  after  they  had  been 
automatically  disconnected  from  the  line,  so  that  it  was 
only  necessary  to  install  equipment  that  would  take  care 
of  the  station  at  the  time  of  trouble,  permitting  it  to  be 
started  manually  when  the  trouble  was  over. 

The  first  three  requirements  were  met  by  placing  a 
pair  of  auxiliary  contactors  on  the  present  generator 
oil  switches,  attaching  solenoid  trips  on  the  governors 
and  installing  an  automatic  circuit  breaker,  with  its 
trip  coil  changed  from  series  to  shunt  trip,  for  the 
opening  of  the  fields  of  the  generators. 

Operation  During  Short  Circuit 
At  the  time  of  a  short  circuit  the  generator  oil  switch 
opens  and  in  so  doing  closes  the  auxiliary  contacts 
which  energize  the  waterwheel  governor  solenoids. 
These  solenoids  trip  the  governors,  thereby  taking 
care  of  the  water  end  of  the  generating  units.     When 


FIG      6— left— float    switch    AT    FOREBAY    CONTROLS    NOZZLE 

OPERATION.      RIGHT — THIS  THERMOSTAT   MAY   BE   INSERTED 

IN  A    i-IN.    HOLE  IN    A   SMALL  BEARING 
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the  goveiTiors  trip  they  close  the  contacts  which  ener- 
gize the  shunt  trips  on  the  field  circuit,  breakers  thereby 
opening  the  fields  and  completing  the  last  operation  of 
disconnecting  the  generators.  By  the  above  operations 
the  generators  have  been  disconnected  from  the  line 
both  at  its  armature  and  at  the  field.  The  water  nozzles 
have  been  deflected  by  the  governors  and  there  is  no 
cessation  of  the  floW  of  water  in  the  canal  beyond  the 
power  plant. 

To  give  indications  of  hot  bearings  on  any  of  the 
generators  or  overheating  of  the  transformers,  use  was 
made  of  the  thermostats  shown  in  Fig.  6.  The  ther- 
mostat used  consists  essentially  of  a  rod  passing 
through  a  brass  tube  about  6  in.  (21  cm.)  long,  so 
arranged  that  a  small  link  of  low-melting-point  alloy 
can  be  placed  around  the  rod  at  the  end  of  the  tube. 
When  this  alloy  melts  the  rod  closes  the  contacts,  ring- 
ing an  alarm  as  an  indication  of  the  bearing  in  trouble. 
The  location  of  the  thermostat  that  has  just  operated 
is  indicated  by  means  of  an  annunciator  which  assists 
the  operator  to  locate  the  trouble  in  the  minimum 
time.  The  alloy  used  melts  at  about  150  deg.  Fahr. 
(66  deg.  C.)  There  was  some  difficulty  in  the  operation 
of  the  thermostats  when  they  were  first  installed  due 
to  an  unusual  amount  of  vibration  to  which  a  few  of 
them  were  subjected.  This  condition  has  been  cor- 
rected. 

When  the  machine  has  been  automatically  discon- 
nected from  the  line  it  is  started  manually.  The  oper- 
ator is  in  the  plant  only  during  the  day.  If  anything 
unusual  happens  in  the  station  he  is  notified  by  the 
alarm.  The  stations  known  as  Santa  Ana  River  No.  2 
and  Lytle  Creek  are  now  being  rearranged  to  operate 
.«emi-automatically. 


Interconnection  Is  Successful 
in  Eastern  Massachusetts 

Obviates  Heavy  Expenditures  in   Generating  Plants, 
Reduces   Combined   Peak   Loads   and   Saves 
10,000  Tons  of  Coal  per  Year 
By  F.  C.  Sargent 

Vice-President  Cliarles  H.  Tenney  &   Company,  Boston 

PRIOR  to  1914  a  considerable  study  was  made  by 
A.  B.  Tenney,  president  of  the  Maiden  (Mass.) 
Electric  Company  and  of  the  Suburban  Gas  &  Electric 
Company,  Revere,  Mass.,  and  the  writer  to  determine 
the  surplus  generating  capacity  which  would  be  avail- 
able if  a  large  group  of  the  central  stations  north  of 
Boston  were  interconnected.  The  advantages  of  inter- 
connecting the  several  plants  were  even  then  antic- 
ipated, and,  as  the  plan  was  actually  worked  out,  the 
expenditure  of  more  than  $1,500,000  in  generating 
plants  has  been  saved,  the  combined  system  peak  has 
been  reduced  by  about  2,300  kw.  and  a  saving  of  about 
10,000  tons  of  coal  per  year  has  been  effected. 

Early  in  1914  the  directors  of  the  Maiden  and  Sub- 
urban companies,  realizing  the  need  of  a  large  capital 
outlay  to  care  for  the  growth  of  the  territory  served 
by  these  companies  and  being  advised  of  the  advantages 
of  interconnecting  the  several  plants,  employed  Charles 
H.  Tenney  &  Company  to  make  a  thorough  investigation 
of  the  situation  to  determine  the  advantages  associated 
with  the  interconnection  of  these  companies  and  the 
Salem  Electric  Lighting  Company  by  a  suitable  trans- 
mission   system.      A    comprehensive    report    was    sub- 


mitted   in    the    latter    part    of    the    year.      This    was 
exceedingly  favorable  for  the  following  reasons: 

1.  The  Salem  company  was  most  favorably  situated 
with  respect  to  cheap  fuel  and  ample  condensing  water 
and  had  the  more  modern  boiler  and  generating  plant, 
with  the  largest  load  and  output. 

2.  The  Maiden  company  was  unfavorably  located 
with  regard  to  fuel,  which  had  to  be  hauled  by  team. 
Its  condensing-water  supply  was  inadequate,  requiring 
cooling  towers,  and  thus  causing  more  or  less  inefficient 
operation. 

3.  The  Suburban  compaijy  had  fairly  good  facilities 
for  fuel  and  condensing  water,  but  was  confronted  with 


FIG.    1 — INTERCONNECTION    SAVES   1,000  TONS   OF   COAL  YEARLY 

the  large  summer  load  imposed  by  a  great  beach  resort. 

4.  The  fuel  conservation  attainable  by  utilizing  the 
more  efficient  plant  intensively  appeared  considerable, 
and  in  the  four  years  ended  Dec.  31,  1920,  this  inter- 
connection saved  over  40,000  gross  tons  of  coal. 

This  group  of  companies  served  the  cities  of  Salem, 
Maiden,  Medford,  Melrose,  Everett  and  Revere  and  the 
town  of  Winthrop.  Last  year  the  town  of  Danvers  shut 
down  its  plant  and  purchased  all  its  required  energy 
from  the  interconnected  system,  which  is  operated  by 
the  Eastern  Massachusetts  Electric  Company,  and  since 
early  in  1918  the  city  of  Peabody  has  purchased  energy 
from  this  source  for  one  of  its  large  customers.  About 
a  quarter  of  a  million  people  are  now  served  by  the 
system,  which  is  shown  in  the  map  (Fig.  1). 

The  generating  equipment  of  the  several  companies 
is  as  follows : 


. Salem 

. Maiden   

. —  Suburban  — 

No.  of 

Units 
2 

1 

Rating, 
Kw. 
6,250 
7,500 
2,500 

No.  of 

Unit.s 
1 

2 
1 

Rating, 

1.500 
750 
400 

Xo.  of 
Units 

1 
I 

Rating, 
K«. 
500 
500 
400 

Total... 

.    22,500 

3,400 

1.400 

All  the  above  are  turbo-generators  e.xcept  the  two 
750-kw.  and  one  400-kw.  units  at  Maiden  and  the  one 
500-kw.  and  one  400-kw.  units  at  Revere.  All  units  are 
three-phase,  60-cycle,  2,300  volts. 

In  1915  the  survey  and  purchase  of  rights-of-way  was 
authorized  and  appropriations  were  made  the  next  year. 
The  line  was  completed  and  placed  in  continuous  opera- 
tion on  March  26,  1917.  For  about  half  its  length  it 
had  to  be  placed  under  ground,  8.300  ft.  (2.530  m.)  in 
Salem  and  20,500  ft.  (6,250  m.)  in  the  Malden-Melrose 
district  being  thus  constructed.  A  former  22.800-ft. 
(6,950-m.')    underground   tie   line  between   the   Maiden 
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and  Revere  stations  was  utilized  in  the  interconnection 
scheme,  the  15,000-volt  cables  on  this  section  being 
reinsulated  for  25,000  volts  at  the  joints.  Only  two 
breakdowns  have  occurred  in  four  years,  both  being  in 
joints  made  under  unfavorable  conditions.  The  inter- 
connection as  a  whole  is  operated  at  22,000  volts.  The 
underground  sections  are  provided  with  two  three-con- 
ductor, No.  2  0,  varnished-cambric,  lead-covered  cables 
laid  in  fiber  conduit,  the  Salem  and  Melrose-Malden  sec- 
tions being  designed  for  25,000-volt  operation. 

The  main  overhead  line  consists  of  50,371  ft. 
(15,300  m.)  of  double-circuit  steel  tower  and  A-frame 
construction,  between  Salem  and  Melrose,  thirty-one 
towers  and  ninety-three  A-frames  being  used.  The  con- 
ductors are  No.  2,  0  stranded  copper,  and  a  A-in. 
C8-mm.)  steel  ground  wire  is  installed.  There  are 
twelve  angles  in 
this  section.  The 
maximum  span  is 
870  ft.  (265  m.), 
the  minimum  170 
ft.  (52  m.)  and  the 
average  406  ft. 
(124  m.).  A  single- 
circuit  branch  line 
of  wooden  pole  and 
wishbone  construc- 
tion extends  from 
the  main  line  to 
Danvers,  32,978  ft. 
(10,030  m.).  This 
section  is  of  No.  4 
copper,  the  poles 
being  40  ft.  to  45  ft. 
(12  m.  to  13  m.) 
high,  with  36-in. 
wishbone    (0.9  m. 
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arms,  a  maximum  span  of  440  ft. 
(134  m.)  with  an  average  of  172  ft.  (52  m.).  The  esti- 
mated capacity  of  the  transmission  line  is  about  10,000 
lav.  with  a  10  per  cent  loss. 

Transformer  banks  of  22,000  2,300-volt  ratio,  oil- 
cooled  units,  are  installed  as  follows:  Salem,  9,000 
kva. ;  Maiden,  4,500  kva.  (this  installation  is  now  being 
reconstructed  to  provide  for  substations  in  different 
cities  served,  with  12,500-kva.  aggregate  transformer 
capacity)  ;  Revere,  3,000  kva.;  Peabody,  600  kva.;  Dan- 
vers, 1,000  kva.  At  Revere  there  is  3,000  kva.  in  trans- 
formers connected  with  the  13,200-volt  lines  of  the  Bos- 
ton Edi.^on  company,  permitting  emergency  service  of 
great  value  in  case  of  trouble  or  repairs. 

The  total  cost  of  the  line,  including  underground 
cable,  two  terminal  houses,  overhead  line  and  rights-of- 
way,  but  not  the  conduit  system,  was  about  $310,000. 
Rights-of-way  of  40  ft.  (12  m.)  minimum  width  came 
to  $35,000;  the  overhead  line  proper,  $76,000;  under- 
ground cable,  $153,000;  terminal  houses  and  equipment 
(switching  apparatus  and  lightning  arresters),  $16,000. 
The  rights-of-way  cost  $3,630  per  mile,  overhead  line, 
$8,000,  underground  cable,  $15,750,  and  the  terminal 
houses  cost  $0.80  per  kilowatt.  The  Peabody-Danvers 
branch  co.st  $1,700  per  mile  for  rights-of-way  and  $8,300 
per  mile  for  construction.  The  main  line  had  the  ad- 
vantage of  earlier  and  lower  costs. 

It  was  proposed  to  operate  the  entire  system  from  the 
Salem  plant,  using  the  Maiden  and  Revere  plants  simply 
in  emergency  and  in  case  of  trouble  at  Salem  or  lack  of 
capacity.  With  this  in  view,  the  Maiden  and  Revere 
plants  have  been  equipped  for  oil  burning  to  enable  them 


to  operate  with  minimum  attendance  and  to  be  able  to 
render  service  in  the  shortest  possible  time.  Since  this 
system  has  been  inaugurated  it  has  been  necessary  to 
operate  the  Maiden  plant  during  the  peak-load  condi- 
tions to  a  limited  extent,  and  during  the  past  winter  it 
was  necessary  to  operate  the  Revere  plant.  This  is  the 
first  time  the  Revere  plant  has  been  operated  since  the 
latter  part  of  1917. 

However,  the  Salem  company  is  now  installing  a 
7,.500-k%v.  unit,  which  is  included  in  the  previous  capac- 
ity of  the  Salem  plant  inasmuch  as  it  will  be  operating 
about  the  time  this  article  appears,  and  at  that  time 
the  capacity  will  be  sufficient  to  take  care  of  the  entire 
system  until  its  growth  shall  again  exceed  the  capacitj' 
of  the  plant. 

Fig.  2  shows  graphically  the  kilowatt-hours  used  by 
the  system  each  year  for  a  period  of  five  calendar  vears 
to  1920. 

What  Was  Actually  Accomplished 
The  most  interesting  features  summarized  in  connec- 
tion with  the  construction  of  this  line  are  the  following: 

1.  The  Maiden  Electric  Company  was  saved  the 
necessity  of  raising  approximately  $1,500,000  to  build 
a  new  plant  at  a  more  suitable  location  in  respect  to  fuel 
and  water. 

2.  The  Suburban  Gas  &  Electric  Company  was  saved 
the  necessity  of  raising  approximately  $150,000  addi- 
tional capital  to  increase  the  capacity  of  its  plant. 

Both  these  companies  were  able  to  purchase  energy  at 
a  price  less  than  they  could  have  generated  it  to  the 
limited  amount  of  their  requirements. 

3.  By  combining  the  stations  and  using  the  old  plants 
simply  as  auxiliaries  the  Salem  company  did  not  have 
to  add  more  capacity  to  its  plant  than  would  have  been 
necessary  to  give  sufficient  breakdown  capacity  to  take 
care  of  its  own  business. 

4.  The  total  peaks  of  each  plant  compared  with  the 
highest  simultaneous  peak  show  approximately  2,300  k\v. 
less  capacity  needed  for  the  system  than  would  have 
been  needed  if  each  plant  had  been  operated  separately. 
This  is  accounted  for  by  the  diversity  of  load,  a  large 
part  of  it  being  the  high  load  on  the  Suburban  companv 
during  the  summer  months. 

5.  Owing  to  the  increased  output  from  the  Salem 
plant,  this  company  was  enabled  to  sell  energy  at  a 
lower  figure  and  at  the  same  time  to  lower  considerably 
the  cost  of  energy  on  its  own  systems. 

6.  The  conservation  of  coal  by  the  efficient  operation 
of  one  plant  for  a  group  of  companies  has  amounted 
under  present  load  conditions  to  approximately  10,000 
gross  tons  per  year. 

7.  It  is  interesting  to  note  that  the  Salem  company 
has  operated  the  plant  for  the  past  thirty-six  months  at 
an  average  coal  rate  of  1.92  lb.  per  kilowatt-hour.  This 
plant  is  operated  at  150  lb.  (10.5  lb.  per  sq.cm.)  steam 
pressure  and  100  deg.  F.  (38  deg.  C.)  superheat,  the 
largest  turbo  unit  being  of  6,250  kw.  This  efficiency  is 
unequaled  by  any  operating  company  in  the  state  under 
like  steam  pressure  and  superheat,  and  there  is  but  one 
other  company  in  the  state  operating  at  higher  pressure 
and  superheat  that  betters  this  efficiency.  The  Salem 
company  is  now  installing  a  7,500-kw.  unit  and  changing 
over  to  200  lb.  fl4  kg.  per  sq.cm.)  steam  pressure  and 
120  deg.  F.  (49  deg.  C.)  superheat.  This  change  will  be 
completed  in  the  next  sixty  days,  and  we  expect  at  that 
time  to  have  the  most  efficient  plant  in  New  England  in 
respect  to  pounds  of  coal  per  kilowatt -hour. 


Water-Power  Developments  in  National  Forest  Reserves 
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Company  within  the  Washington  National  Forest, 
Washington.  Installed  generator  rating  8,150  hp. 
Tainter  gates  at  left  and  bear  trap  gates  in  rear. 

B — Watanza  Power  Plant,  Tennessee. 

C — Big  Creek  Canyon  Plant  of  the  Pacific  Light  & 
Power   Company,   Sierra    National    Forest,   California. 
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11  up  of  2,000  ft.;  42,600  hp.  has 
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been  developed. 

D — Colorado  Power  Company's  power  plant  on  Grand 
River,  Holy  Cross  National  Forest,  Colorado;  18,000  hp. 
developed. 

E — Power  plant  and  Barber  lumber  mill,  Boise,  Idaho; 
1,200  hp.  developed. 
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Probable  W  ater-Power  Developments 

Tabulation  of  the  Undeveloped  Water  Powers  of  Over  10,000  Hp.  by  Drainage 

Areas  of  the  Country — More  than  5,000  Applications  for  Preliminary  Power 
Permits  Have  Been  Filed  with  the  Various  State  and  Federal  Departments 


NORTH   PACinC  DRAINAGE 

'.■  -  ",  —  ~ -— — al 'AKTiirpowers  I'l'i^OOOhp. 

,r-lJt' -e..:!:?.!    .'.i-r-ir  powers 


MISSISSIPPI  RIVER  DRAINAGE  ABOVE 
MOUTH  OF  MISSOURI  RIVER 

Moximum  po-fer^ai  'mttzt  pc.vars  2,20&C€0hp. 
Minimum  pQ-terr^al  waier  powers  3'2,00Chp. 
Davaloped  ■^ofw  powar^JanJ.ICT  SOSjDOOhp. 
Urrdcveioped  'Ajci-hir  pcwcrs  1, 396,-OOhD 


GREAT    LAKES  DRAINAGE  NORTH  ATLANHC  DRAINAGE 

Vtaximum  pcten+ial /varar  powers  2J45ijOOhp.  Maximum  pokntrol  worar  powe:^  5.Zo4iiCC  np 

Minimum  poterrHdJ  wci-fiy  powers    9C2.000hp  Minimum  potential  wcriierpowers  l,4^5,000hFi 

Dcvelopnol  wafer  |Mwcrs,JaTj.l,l920    l,212^hp  Dtvelooad  wcrter  pow«rs,JarT.I,l9Z0  I.788,a00hp 

Undcvalopcd  wafer  powers  U33i]0flfip  Undeveloped  wafer  powers    ^.y  .  :,4£^200hp. 


POTENTIAL,  DEVELOPED  AND  UNDEVELOPED  WATEB  POWERS     OF  THE  UNITED  STATES  BY  DR.\INAGE  BASINS 


A  N  EXTENDED  investigation  of  state  and 
/\L  federal  records  recently  completed  by  the 
A^^  Electrical  World  indicates  that  more  than 
t^  j^ 5.000  water-power  projects  have  been  filed 
upon  cr  contemplated  during  the  last  decade.  A  very 
large  proportion  of  these  are  purely  speculative  in 
character  or  are  commercially  not  susceptible  to  develop- 
ment. Application  for  state  and  federal  permits  have 
in  many  cases  been  filed  in  a  most  promiscuous  manner 
by  persons  with  virtually  no  knowledge  of  what  con- 
stitutes a  feasible  water-power  development.  The  mere 
fact  that  a  quantity  of  water  with  more  or  less  fall 
existed  was  in  some  cases  apparently  sufficient  to 
warrant  the  filing  of  an  application.  The  engineering 
problems  often  received  no  consideration,  and  the  exist- 
ence of  a  possible  market  for  the  generated  power  was 
wholly  a  dream.  Most  of  this  class  of  filings,  however, 
are  of  comparatively  small  horsepower,  though  some  of 
those  involving  larger  water  powers  fall  in  the  same 
category. 

The  larger  water  powers  which,  it  is  believed,  may  be 
classed  as  within  the  realm  of  possible  development  in- 
side the  next  ten  years  are  tabulated  on  page  220 
arranged  according  to  drainages  of  the  country.  The 
development  of  some  of  these  water-power  possibilities 


would  be  prevented  by  the  prior  development  of  othef 
water-powers  which  are  also  listed,  and  a  detail  field 
investigation  will  undoubtedly  show  the  impossibility 
of  other  projects.  The  water  powers  included  in  the 
tabulation  have  been  covered  in  applications  for  prelim- 
inary permits  filed  with  the  various  state  or  federal  de- 
partments, or  have  received  serious  consideration  from 
responsible  persons.  The  list  includes  only  those  water 
powers  with  a  possible  development  of  10,000  hp.  or 
more.  Some  drainages  have  been  covered  in  more  detail 
than  others  owing  to  the  availability  of  data  on  the 
rivers  included  in  these  drainages. 

The  accompanying  map  shows  the  maximum  and 
minimum  potential,  the  developed  and  the  undeveloped 
water  powers  of  the  United  States  by  drainage  basins. 
The  North  Pacific  drainage  has  maximum  potential 
water  powers  totaling  2.3,120,000  hp.,  or  about  39  per 
cent  of  the  potential  water  powers  of  the  country.  The 
North  Atlantic  drainage  leads  in  the  amount  of  devel- 
oped water  powers  with  1,788,800  hp.,  being  followed  by 
the  South  Atlantic  and  Eastern  Gulf  drainage  with 
1,.509,.500  hp.  Developed  water  powers  in  the  Western. 
Gulf  drainage  total  only  68,000  hp.,  which  is  by  far 
the  lowest  development  of  any  drainage.  All  figures 
are  as  of  Jan.  1.  1920. 
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Undeveloped  Water  Powers  of  Over  10,000  Hp.  by  Drainage  Basins  of  the  Country 


NORTH  ATLANTIC   DRAINAGE 

Kennebec  River  Basin   (Maine)  :  Hp. 

Kennebec  River,  four  sites 102,700 

Androscoggin  River 23,500 

Penobscot  River  Basin   (Maine) : 

Penobscot  River 13,300 

Merrimac  River  Basin   (New  Hampshire) : 

Merrimac  River,  Moores  Falls...  10,000 

Merrimac  River,  Bristol  Falls...  11,000 

Contoocook  River.  Hillsboro 18,900 

Blackwater  River.   Webster 11,650 

Connecticut  River  Basin  : 

Connecticut    River,    Fifteen  Mile 

Falls,  N.  H 54,400 

Connecticut   River,    Piermont,    N. 

H 19.100 

Connecticut  River,  Quechec  Falls, 

N.    H 24.800 

Connecticut  River,  Windsor  Locks, 

Conn 32.000 

Connecticut  River,  Bellows  Falls, 

Vt 32.000 

Nutlers   River,    Ma.ss 16.000 

Deerfield  River,  Mass 31,000 

Androscoggin    River     Basin     (New  Hamp- 
shire) : 

Androscoggin  River 30,000 

Housatonic  River  Basin    (Connecticut)  : 

Stevenson   Creek    36,000 

Hudson   River  Basin    (New  York)  : 

Hudson  River,  Troy 11.370 

Hudson  River,   Palmer  Falls.  .  .  .  10.200 
Hudson  River,  Sherman  Island.  .  24,480 
Hudson  River,  Huckleberry  Moun- 
tain       20.270 

Hudson  River,  Indian  River  Res- 
ervoir      12.265 

Hudson  River,  Sacandaga  Reser- 
voir    36,305 

Mohawk     River,     West     Canada 

Creek    13.500 

Salmon  River 11,000 

Saranac  River.  High  Falls 11,440 

Delaware  River  Basin ; 

Delaware     River,     near     Barry- 

ville,  N.   T 412,300 

Delaware  River,  Foul  Rift,  N.  Y.  20,000 

Delaware  River,   Belvidere,   N.  J.  432,300 

Susquehanna  River  Basin  : 

Oswego    River,    New    York 14,648 

Big   Sandy   Creek 2.5,000 

Susquehanna   River    110,000 

POTOMAC  RIVER  BASIN 
Potomac  River,  Great  Falls 50.000 

SOUTH  ATLANTIC   AND   EASTERN 
GULF  DRAINAGE 

Roanoke  River  Basin    (Virginia)  : 

Roanoke  River,  Clarksville 60,000 

New   River 20,000 

Savannah  River  Basin   (Georgia)  : 

Savannah  River ^l"-??" 

Tugaloo  River,  Tugaloo 64.000 

Tugaloo   River,    Ralston 53.000 

Chattooga    River 113,000 

Apalachicola  River  Basin   (Georgia)  : 

Flint    River 20,000 

Chattahoochee  River 138,000 

Alabama  River   Basin;  „  .„„ 

Coosa  River.  Lock  12 l^-jS" 

Coosa  River,  Duncan's  Riffle 120,000 

Coosa  River,  Judkin's  Riffle 30,000 

Tallapoosa  River,  Cherokee  Bluffs  54.500 

GREAT  LAKES  DRAINAGE 

St.  Lawrence  River  Basin  (New  York)  : 
St.    Lawrence    River.    Baxter's 

Island     600.000 

St.    Lawrence   River.    Long   Sault 

Rapids  750.000 

St.  Lawrence  River,  Croil  Island.  1,000,000 
St.  Lawrence  River,  Ogden  Island  25.000 
St    Lawrence  River,  Lotus  Island    250,000 

Niagara    River l'*^5'll?S 

Black  River,   Glen    P-ark 16,250 

Black  River.  Watertown 10.070 

Genesee    River,    Mount    Morris 

Gorge    17,000 

Genesee  River.  Portage 36.660 

Oswegatchie  River,  Hailesboro.  .  12.060 
Raquctte   River,   South    Colton...      13.760 

Raquette  River,   Five  Falls 11.200 

Baquette   River,    Stark 10,420 

Salmon   River 15,000 

Erie  Barge  Canal  Drainage   (New  York): 

Erie   Canal,   Mohawk  River 15.543 

Erie  Canal,  Oswego  River 15,852 

OHIO  RIVER  DRAIN.\GE 

New  River  Basin   (West  Virginia)  : 

New  River,  below  Ander.son  Falls      30,000 

Cumberland  River  Basin    (Kentucky)  ; 

Cumberland  River    186,000 


Tennessee  River  Basin  (Tennessee):        Hp. 

Powell  River,  Ore  Bed 25.000 

Clinch  River,  Clinch 47,000 

Clinch   River,   Coal  Creek 131.000 

Clinch  River,  below  Emory  River  47,000 

Clinch  River,  above  Emory  River  73,000 

Holston  River,  Holston  Station..  56,000 

Holston  River,  Strawberry  Plains  68,000 

Tennessee   River,   Knoxville 72,000 

Nolichucky  River,  Embreeville. . .  .   14,400 

Nolichucky  River,  Bird's  Hill...  20,800 

French  Broad  River,  Danbridge.  75,000 

French  Broad  River.  Boyd  Creek  48,000 

Pigeon  River,  Hurricane  Creek. .  108,000 
Little    Tennessee    River,    McGhee 

Station   20,000 

Hiwassee  River,  Charleston 16,500 

Hiwassee  River,  Murphy 40,900 

Hiwassee  River,  Appalachia  Sta- 
tion     82,000 

Clinch    River,   Alabama 25,000 

Little   Tennessee  River,   N.   C 200,000 

Upper   Ohio   River  Basin    (Pennsylvania) : 

Shohola  Creek 15,000 

Crooked   Creek 20.000 

Clarion   River 224,000 

Wallenpaupack  Creek 15,000 

MISSISSIPPI  RIVER  DRAINAGE  ABOVE 
MOUTH  OF  MISSOURI  RIVER 

Chippewa  River  at  Forks,  Wis.  . . .  75.000 

St.  Croix  River,  Minnesota 11.000 

Isabelle  River.  Buck  Lake,  Minn...  20.000 

Des   Moines   River.   Iowa 60.000 

Illinois    River,    Illinois 40,000 

MISSOURI    RIVER    BASIN 

Yellowstone  River  Basin   (Montana)  : 
Yellowstone  River,   Buffalo  Rap- 
ids         15.000 

Bighorn  River,  Big  Horn  Canyon. 217,550 
Madison  River  Basin    (Montana)  : 

Madison  River    10.800 

Missouri  River    (Montana) 100.000 

North   Platte  River    (Wyoming)  .  .  .       36,500 
South  Platte  River  Basin  (Colorado)  : 

North   and   south   forks 104,500 

LOWER  MISSISSIPPI   RIVER  DRAINAGE 

Black   River  Basin    (Missouri)  : 

Current  River,   Shannon   County.  30,000 

White   River.   Cotter,   Arkansas....  100.000 

Ouachita    River 25,000 

Arkansas  River,  Neosho  River 55,000 

WESTERN  GULF  DRAINAGE 

Colorado  River,  Marble  Falls,  Texas  64.000 

Rio  Grande  River  Basin : 

Pecos  River,  San  Miguel  County.  25.000 

Rio  Grande  River,   Frijole  Creek  9,090 

COLORADO  RIVER  BASIN 

Grand  River  Basin   (Colorado) : 

Frying  Pan  Creek 50,000 

^XTiite  River  Basin    (Colorado)  : 

Blue    River 24,000 

Green  River  Basin : 

Duchene   River,    North    Fork 25,000 

Green  River,  27  miles  above  Green 

River    80,000 

Green  River,  Horseshoe  Canyon.     100,000 

Green    River    from    Green    River, 
Wyoming,   to  mouth   of   Grand 

River    912^600 

Little  Colorado  River,  Grand  Falls, 

Ariz 27,900 

Colorado   River,    Colorado    Canyon, 

Ariz 3,570,000 

Gila  River  Basin  (Arizona)  : 

Verde  River,  near  mouth 37,800 

GREAT  BASIN  DRAINAGE 

Great  Salt  Lake  Basin   (Idaho) : 

Bear  River,   Grace 14,500 

Bear  River,  Wheelon 36,000 

Carson  River,  East  Fork   (Califor- 
nia)           16,800 

Walter  Lake  Basin   (California)  : 

East  Fork  AValker  River 10,130 

Owens  Lake  Basin   (California)  : 

Rock  Creek 15,000 

Leevining  Creek 19.000 

Owens   River  Gorge 25,000 

Los  Angeles  Aqueduct,  San  Fran- 

clsquito  Canyon 70,000 

SOUTH  PACIFIC  DRAIN.\GE 

Klamath   River   Basin  : 

Klamath  River,  Klamath  Falls..  70,000 

Klamath  and   Bluff  Rivers 30,000 

Salmon   River 143,000 

Sacramento  River   Basin: 

Sacramento  River,  Deer  Creek.  .  .  22.500 

American   River.    South   Fork 72.000 

Mokelumne  River,  North  Fork..  38J00 


Sacramento  River  Basin  (Cont. )  Hp. 

Rubicon  River  and  Loon   Lake..  28.200 

Silver  Creek.  American  River 107.000 

Yellow  Creek,  Feather  River 18.000 

Middle  Fork  Feather  River 79,500 

North  Fork   Yuba  River 76.500 

Middle  Fork  Yuba  River 30,000 

San    Joaquin    River    Basin : 

Kern  River,  below   Forks 12.000 

South  Fork  Kern  River 43,450 

North,    south    and    middle    forks 

Kings  River    600.000 

Big    Creek,    San    JoaQuin    River. 

three  sites 223,000 

South  fork  San  Joaquin  River..  425.000 

San  Joaquin  River,  main 995,000 

Merced   River,   Exchequer 40,000 

Stanislaus  River,   middle  fork...  17,500 

Stanislaus  River,   below  forks...  30.000 

Tuolumne    River 159.700 

Calavaras    River    12.750 

Eel  River,  north  fork 23.500 

Santa  Clara  River 10.000 

Santa  Maria  River 15,000 

Santa  Ana  River  and  Bear  Creek..  37,000 

NORTH    P.\CIFIC    DRAINAGE 

Columbia  River  Basin : 

Snake     River,      American     Falls 

(additions).    Idaho 15.000 

Snake  River,  Upper  Salmon  Falls 

Idaho     66.000 

Snake  River.  Twin  Falls.  Idaho.  25.000 

South  Fork  Paquette  River,  Idaho  12.000 

Snake  River,  Asotin,  Ore 80,000 

Snake  River,  Coon  Hollow.  Ore..  200.000 

Snake  River.  Cherry  Creek.  Ore.  300,000 
Snake     River,     Mountain     Sheep, 

Ore 300,000 

Sr.ake  River,  Salmon  River  Tun- 
nel, Idaho    200.000 

Snake  River,  Payette  River 12.000 

Snake  River.  Palouse  River,  W^ash  25,000 
Flathead    River,    Flathead   Lake, 

Mont 272,650 

Clark  Fork,  Rock  Island  Rapids, 

Mont 10J900 

Prfest    River,   two  sites.   Idaho.  .  21,4uU 
Clark  Fork,  below  Pend  d'Oreille 

Lake,    Idaho    112,000 

Clark   Fork,    Z-Canyon,    Wash...  350.000 

Kootenai   River,    Mont 350,000 

Spokane    River,   Fort   (Jeorge   H. 

Wright,  Wash 10.000 

Lewis  River.  Wash 19,000 

Toutle  River,  Wash 25,000 

Columbia    River,    Priest    Rapids. 

Wash 300.000 

Columbia  River,  Rock  Island  and 

Cabinet  Rapids,   Wash 100.000 

Columbia  River.  Cascades.  Ore. .  200,000 

Columbia  River,  The  Dalles.  Ore.  480.000 

Columbia  River.  Umatilla.  Ore...  120,000 

Deschutes  River.  Moody,  Ore ....  54.000 

Deschutes  River.  Lockit.  Ore....  28.600 
Deschutes      River      Reclamation, 

Ore 47.000 

Deschutes  River,   Sinamox 35.600 

Deschutes  River.  Oak  Brook 26.500 

Deschutes   River,   Sherar   Falls    .  40,900 

Deschutes  River.  Oak  Springs.  ..  10.S20 

Deschutes   River.    Maupin 44.500 

Deschutes  River.  Freida 47.360 

Deschutes    River,    White    Horse 

Rapids    47.200 

Deschutes   River.   Coleman 19.680 

Deschutes  River,  Mecca 27,760 

Deschutes  River,   Pelton 18,560 

Deschutes   River,   Metolius 387,000 

Metolius   River,    Riggs 17,200 

Metolius  River.  Whitewater 28.360 

Metolius  River.  Jefferson  Creek.  36.360 

Metolius  River.  Jacks  Creek 16.360 

Clackamas    River 22.000 

McKenzie    River 195.000 

Santiam   River 52.500 

Umqua   River 32.700 

Rogue  River  Basin : 

Rogue   River.   Devils   Stair 30.000 

Rogue  River.  Horseshoe  Bend...  30.000 

PUGET    SOUND   DRAINAGE 

Sulton   River   and  Olney  Creek....  106.000 

Sultan  River  and  Lake  Chaplain..  10.000 

Whitechuck  River,  below  Deer  Creek  39,000 

Skagit   River.    Canvon    Diablo 14.000 

Skagit  River,   Rock   Point 19.380 

Skagit  River,  below  Ketchum  Creek  16,600 

Sulattle  River  below  Milk  Creek..  21.800 

Nisqually  River 20.000 

Skvkomish  River,  north  fork 75.000 

Skvkomish  River,  south  fork 30.000 

White   River 30.000 

Tolt  River 40.000 

Sauk  River,  south  fork 11,000 

Sauk  River,  north  fork 21.500 

Puyallup  River,  south  fork 12.709 

W'vnooche   River,   headwaters 15.000 

Solduc  River  and  Crescent  Lake..  95.000 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Government  Aid  Is  Needed  in  the  Study 
of  Fire  Waste 

To  the  Editor  of  the  Electrical  World: 

Sir:  A  letter*  by  Frank  W.  Glading  in  a  recent  issue 
of  your  valuable  magazine  rings  true  and  has  all  the 
evidence  of  being  written  by  a  man  of  scientific  knowl- 
edge, backed  by  practical  experience  and  possessing 
broad  conceptions  of  a  great  national  issue  which  must 
be  treated  on  constructive  lines. 

A  national  classification  of  "causes  of  fires"  should 
be  adopted  by  our  federal  government,  making  it  com- 
pulsory that  a'.l  fires  be  reported  to  a  government 
official  so  that  uniform  statistics  might  be  compiled. 
Through  the  provisions  of  the  fire  marshals  act  the 
province  of  Ontario  has  a  system  of  reporting  all  fires 
(1)  by  the  chief  of  the  fire  department  or  clerk  of  the 
municipality  where  there  is  no  fire  department,  (2)  by 
the  insurance  companies,  within  three  days  of  occur- 
rence of  a  fire,  (3)  by  the  fire  insurance  adjusters;  all 
of  which  is  further  augmented  by  newspaper  informa- 
tion. The  fire  statistics  of  the  province  may  conse- 
quently be  said  to  be  as  nearly  correct  as  it  is  possible 
to  have  them. 

In  Ontario  "causes"  are  divided  into  twenty-six 
classifications,  from  which  I  have  selected  eight  of  the 
most  frequent  or  ordinaiy  causes  of  "preventable"  and 
"partly  preventable"  fires.  According  to  the  statistics 
for  1918,  1919  and  1920  on  number  of  fires,  "lightning" 
heads  the  list,  followed  by  "stoves,"  "matches," 
"sparks,"  "exposure,"  "electricity,"  "smoking"  and 
"chimneys."  In  the  average  amount  of  the  annual  loss 
in  the  same  period  "stoves"  come  first,  then  "sparks," 
then  "electricity,"  closely  followed  by  "exposure,"  with 
"lightning,"  "matches,"  "smoking"  and  "chimneys"  in 
the  order  named.  These  figures  bear  out  Mr.  Glading's 
comment  a.s  to  the  real  causes  of  fire  and  accentuate 
the  point  that  everything  must  be  taken  into  considera- 
tion when  dealing  with  this  element  of  destruction. 

Without  going  into  a  detailed  analysis  of  these  fig- 
ures it  may  be  pointed  out  that  damage  from  fire  in 
electric  plants,  carhouses,  etc.,  runs  into  money  quickly 
80  that  it  isn't  necessary  to  have  a  great  number  of 
electric  fires  to  pile  up  a  heavy  loss.  We  must,  there- 
fore, consider  the  nature  of  the  risk  as  well  as  values  in 
congested  areas  when  we  make  comparison.  In  the 
accompanying  statistics  the  largest  number  of  fires 
was  caused  by  lightning,  but  the  loss  caused  thereby 
ranks  fifth  in  the  list,  probably  becau.se  the  majority 
of  the  fires  were  isolated  and  there  was  nothing  more 
to  burn. 

Faulty  construction  enters  into  the  losses  caused  by 
electricity  to  a  very  large  extent,  which  opens  up  an- 
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Other  broad  vista  in  the  fire  prevention  problem.  The 
enactment  and  universal  enforcement  of  a  standard 
building  code  would  prove  to  be  one  of  the  greatest 
■  boons  to  our  body  politic  that  could  be  brought  about 
by  those  interested  in  this  progressive  movement. 
The  compilation  of  uniform  statistical  data  would  be 
materially  helpful  in  working  up  such  a  code. 

Splendid  results  are  being  accomplished  by  the  in- 
spection department  of  the  Ontario  Hydro-Electric 
Power  Commission,  which  has  control  of  all  inside  elec- 
tric wiring  in  the  province.  It  is,  however,  hard  to 
make  some  people  realize  that  an  electric  installation 
which  has  given  good  service  for  twenty  years  or  more 
is  now  in  a  defective  and  hazardous  condition.  People 
do  not  stop  to  think  of  the  limited  service  for  which  the 
system  was  designed,  and  the  many  additions  and  alter- 
ations since  made  thereto,  causing  a  menace  to  life  and 
property  from  overloaded  circuits,  over-fusing  and  an- 
tiquated equipment.  The  miracle  is  that  there  are  not 
more  fires  and  loss  of  life  from  defective  electric  light 
wiring  than  actually  occur. 

Plausible  reasons,  especially  in  suspicious  or  incen- 
diary cases,  are  frequently  given  as  the  cause  of  fire. 


CLASSIFICATION  OF  FIRE  HAZARDS  ACCORDING  TO  ANNUAL 

NUMBER  AND  FINANCIAL  LOSS 

(Average  of  1918,  1919  and  1920  for  Province  of  Ontario.  Canada) 


Preventable  Fires 

Defective  or  overheated  stoves,  fur- 
naces, boilers  and  their  pipes 1,024 

Matches — Carelessness  with  matches; 

children  pla>-ing  with  matches 1,017 

Smoking-  -Carelessnes.s in  smoking..  .  .        468 
Chimneys,  overheated  or  defective  ...        311 
Partly  Preventable  Fires 

L'gh'ning,  buildings  not  rodded 1,067 

.Sparks  on  roofs,  from  chimneys,  fur- 
naces,   grates,    locomotive    stacks, 

threshers,  plumbers'  furnaces 768 

Exposure,  from  adjoining  fire 613 

Electricity,  electric  wires  or  wiring: 
trolley  wirei*;  defective  motors;  elec- 
tric irons 549 


\%< 


10  81  $1,084,197 

10  73  413.222 

4  95  339.296 

3.29  198,458 


3  24 
2  70 
1  63 


Indefensible  things  that  cannot  talk  back,  such  as  "de- 
fective electric  light  wiring,"  "lightning"  and 
"matches  ignited  by  mice  or  rats  gnawing  them"  are 
frequently  given.  The  theory  that  mice  and  matches 
set  fire  to  buildings  has  been  entirely  exploded  by  long 
research  and  thoroughly  practical  experiments  and  tests 
made  by  the  Underwriters'  Laboratories  at  their  Chi- 
cago plant  and  also  in  conjunction  with  the  Diamond 
Match  Company,  showing  that  rats  and  mice  would 
starve  to  death  before  they  would  eat  the  modern  match 
head.  Inasmuch  as  the  defective  wiring  excuse  can 
generally  be  run  to  earth  it  has  become  somewhat 
obsolete. 

The  work  of  fire  prevention  is  a  big  man's  job  and 
the  more  money  spent  in  the  undertaking  the  more  will 
the  country  save.  It  is  a  problem  of  the  people;  they 
must  be  taught  to  use  electricity,  matches,  gasoline  and 
other  dangerous  materials  that  are  sources  of  fire  haz- 
ard with  intelligence.  Such  instrumentalities  if  used 
with  judgment  and  proper  care  are  harmless. 

George  F.  Lewis, 

Toronto,  Canada.  Deputy  Fire  Marshal. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Guard  Prevents  Burns  on  Opening  a 
Field  Switch 


1 1 


0  prevent 
the  arc  of  a 
hand-  operated 
field  switch  from 
scorching  the 
hand,  a  protec- 
tive guard  has 
been  made  by 
the  writer.  It 
consists  of  two 
pieces  of  i-in. 
fiber  or  asbestos 
joined  together 
by  the  two  small 
rings  forming  a 
hinge.  The  small 
piece  is  bored  to 
be  set  under  the 
handle  of  the 
switch  as  indi- 
cated. The  large 
piece  hinged  to 
the  small  piece 
is  made  to  cover 
all  arcing  points  and  has  an  extension  or  under 
tongue  to  prevent  it  from  dropping  any  lower  than  at 
right  angles  to  the  switch.  The  holes  for  the  hinge 
rings  ai-e  made  large  enough  to  allow  the  rings  free 
movement.  JOHN  E.  McCarthy. 

Tuckahoe,  N.  Y. 


ARC   CANNOT  BURN    HAND   WHEN    SWITCH 
IS  OPENED 


Decay  of  Poles  Depends  on  Depth  of 
Penetration  of  Preservative 

THAT  depth  of  penetration  of  preservative  in  poles 
has  a  decided  bearing  on  durability  is  well  illus- 
ti'ated  by  the  test  conducted  by  the  Forest  Service  in 
co-operation  with  southern  California  power  companies. 
In  1909  416  Western  red  cedar  poles  were  placed  in  a 
line  near  Los  Angeles,  Cal.  Of  these  poles  375  were 
treated  by  the  open-tank  process  and  fifty-one  were  set 
untreated.  No  regular  procedure  was  followed  in  set- 
ting the  experimental  poles,  although  treated  and  un- 
treated poles  were  alternated  so  far  as  possible  through 
the  line.  Because  of  climatic  conditions  all  poles  were 
continually  subjected  to  decay  throughout  the  year. 

Inspection  was  made  in  January,  1920.  Out  of  a  total 
of  375  poles  that  were  treated,  349,  or  93.1  per  cent, 
were  still  .sound  and  26,  or  6.9  per  cent,  were  partly 
decayed  after  eleven  years'  service,  and  out  of  a  total 
of  fifty-one  poles  untreated,  twenty  were  removed  on 
account  of  decay,  or  39.2  per  cent,  and  thirty-one,  or 
60.8  per  cent,  were  partly  decayed.  The  average  pene- 
tration of  the  treated  poles  which  were  partly  decayed 
was  only  0.28  in.    The  decay  was  caused  principally  on 


account  of  checks  through  the  comparatively  thin 
treated  part  of  the  pole  and  occurred  in  most  cases 
simply  as  a  decayed  pocket. 

From  these  records,  the  depth  of  penetration  of  the 
preservative  appears  to  exercise  the  controlling  influence 
on  durability  of  butt-treated  Western  red-cedar  poles. 

P.  R.  Hicks,  Forest  Products  Laboratory,  presented 
this  information  at  a  meeting  of  the  American  Wood 
Preservers'  Association. 

Field  Editor  Electrical  World. 

San  Francisco,  Cal. 


Street-Lighting  Arc  Lamps  Changed  Over 
to  Incandescent  Type 

TO  REDUCE  maintenance  costs  on  its  street-lighting 
system  and  to  allow  equipment  to  be  used  more 
efficiently,  the  Augusta-Aiken  Railway  &  Electric  Cor- 
poration is  changing  over  from  alternating-current  in- 
closed series  arcs  to  the  compensator-type  fixture  with 
incandescent  lamps.  This  company  has  for  years  been 
operating  some  300  series  arcs  on  its  7.5-amp.  series 
system  and  in  a  great  many  cases  it  was  necessary  that 
series  incandescents  and  series  arcs  be  ope/ated  on  the 
same  circuit.  It  was  decided  some  months  ago  to  con- 
vert all  arcs  to  compensator-type  fixtures  with  auto- 
transformers  rated  at  7.5  amp.  to  20  amp.  and  600  cp. 
Reasons  prompting  this  decision  were  five:  Lower 
maintenance,  lower  energy  cost  per  unit,  higher  power 
factor,  increased  illumination  and  increased  station 
capacity. 

The  installation  of  series  incandescent  lamps  will 
have  the  effect  of  a  19  per  cent  increase  in  constant- 
current  transformer  capacity.  At  this  time  some  175 
arc  lamps  have  been  replaced  by  compensator  fixtures 
and  the  reduced  load  on  station  constant-current  trans- 
formers is  noticeable.  It  has  been  necessary  to  readjust 
the  four  circuits  affected. 

In  addition  to  the  increased  capacity  the  services  of 
one  man,  at  an  average  saving  of  $120  per  month,  can 
be  dispensed  with.     It  is  estimated  that  the  cost  of 

COMPARISON  OF  SERIES-ARC  LAMPS  WITH  COMPENS.VTOR- 
TYPE  INCANDESCENT  LAMPS 

20-.\mp.  Scrie>< 
7.5-.\mp.  Arc      Incandescent 

Candlepower  of  unit  1 0  deg.  below  horizontal 325  1.280 

Volt-amp.  at  station 819  434 

Power  factor 0.65  0  80 

Kw.-hr.  per  year  of  4,000  hours 2.128  1.396 

making  the  change  will  be  approximately  $11.50  per 
lamp. 

It  SO  happens  that  the  company  had  about  fifteen  old 
lamp  casings  on  hand.  The  auto-transformer  used  is 
easily  adapted  for  use  with  this  old  inclosed  lamp  case. 
This  was  done  by  merely  removing  the  arc-lamp 
mechanism  and  substituting  the  auto-transformer  and 
adjustable  socket  to  receive  the  600-cp.  20-amp.  incan- 
descent lamp. 
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At  the  present  time  no  change  is  being  made  in  the 
globe  or  in  the  lamp  shade,  but  it  is  intended  in  the 
near  future  to  replace  the  old  outer  globe  with  either 
the  Holophane  prismatic-band  refractor  or  Holophane 
prismatic-bowl  refractor.  M.  H.  Hum  MEL, 

Superintendent  Electric  Department. 
Augusta-Aiken  Railway  &  Electric  Corporation, 

Augusta,  Ga. 


Use  of  Mechanical  Stokers  in 
Generating  Plants 

IN  AN  endeavor  to  ascertain  the  extent  to  which 
mechanical  stokers  are  at  present  installed  in  the 
central  generating  stations  of  the  country,  the  Elec- 
trical World  included  a  query  on  this  point  in  its 


TABLE  I— "ELECTRICAL  WORLD"  ESTIMATE  OF  THE  INSTALLA- 
TION OF  MECH.ANICAL  STOKERS  IN  CENTRAL 
GENERATING  STATION 

Number    Coal-Burning  Central  Generating 

of  ■■ ' — Stations ■ 

State    and    Section  Central                             Number  Number 

Gene-ating      Total  Using  Not  Using 

Stations  Number      Stokers  Stokers 

tJnitedSUtra 5.731  3.1-17  1.088  2,059 

SECTIONS: 

NewEngland 3^9  202  81  121 

Middle  Atlantic 575  382  144  238 

South  Atlantic 634  409  85  324 

East  North  Central 1.170  823  427  396 

West  North  Central 1.322  681  189  492 

East  South  Central  368  280  81  199 

West  South  Central 568  208  37  171 

Mountain 364  137  38  99 

Pacific 361  25  6  19 

N'EW  ENGLAND: 

Maine 98  28  II  17 

New  Hampshire 55  25  10  15 

Vermont    78  39  16  23 

Ma.s.sachusetts 82  69  28  41 

Rhode  Island 6  6  2  4 

Connecticut 50  35  14  21 

MIDDLE  ATLANTIC: 

NewYork 295  176  66  110 

NewJersev 70  52  20  32 

Pennsjlvania 210  154  58  96 

SOUTH  .ATLANTIC: 

Delawar* 10  10  2  8 

Man-land 40  31  6  25 

Dtst.  of  Columbia I  I  1  0 

Virginia .- 93  64  13  51 

West  Virginia 65  31  6  25 

North  Carolina 119  79  16  63 

South  Carolina 77  61  13  48 

Georgi.i 142  99  21  78 

Florida 87  33  7  26 

EAST  NORTH  CENTRAL: 

Ohio 235  180  94  86 

Indiana 174  151  77  74 

Illinois 262  206  107  99 

Michigan 251  175  91  84 

Wisconsiri 248  111  58  53 

WEST  NORTH  CENTRAL: 

Minnesota 209  141  39  102 

Iowa 222  151  42  109 

MUsouri 214  149  41  108 

North  Dakota 124  35  10  25 

South  Dakote 104  36  10  26 

Nebra.ska , 235  97  27  70 

Kansa.s >..V....'. 214  72  20  52 

EAST  SOUTH  CENTRAL: 

Kentucky 113  79  46  33 

Tennessee 103  88  15  73 

Alabama 60  45  8  37 

Misslisippi 92  68  12  56 

WEST  SOUTH  CENTRAL: 

Arkansas 97  62  II  51 

Ixniiaana 60  16  3  13 

Oklahoma 151  68  12  56 

Texas 260  62  II  51 

MOUNTAIN: 

Montana    64  24  7  17 

Idaho 52  10  3  7 

Wyoming 35  18  5  13 

Colorado  85  53  16  39 

New  .Mexirr,  26  14  4  10 

Arisona 30  8  2  6 

Utah 60  6  I  5 

Nevada 12  2  0  2 

PACIFIC: 

Washington 100  22  5  16 

')regon 85  2  0  2 

California 176  I  0  I 


annual  questionnaire  sent  to  all  operating  companies  in 
connection  with  the  forthcoming  1921  issue  of  the 
"McGraw  Central  Station  Directory  and  Year  Book." 

Definite  stoker  data  were  received  from  540  oper- 
ating companies,  representing  694  coal-burning  plants. 
Of  these  plants  225  indicated  the  installation  of  me- 
chanical stokers,  with  a  total  of  1,080  stokers  dis- 
tributed among  thirty-one  different  makes.  The  plants 
having  hand-fired  furnaces  total  459. 

Based  on  these  returns,  the  Electrical  World  has 
made  an  estimate  of  the  total  number  of  coal-burning 
central  generating  plants  using  mechanical  stokers  and 
also  of  the  number  having  hand-fired  furnaces.  These 
figures  indicate  that  only  about  one-third  of  the  coal- 
burning  central  generating  plants  in  the  United  States 
are  now  using  mechanical  stokers,  leaving  2,059  plants 
in  which  the  furnaces  are  hand-fired.  The  number 
of  additional  stokers  required  to  equip  completely  all 
the  3,147  coal-buiTiing  central  generating  plants  in 
the  country   is   estimated  at    12,955. 

As  is  to  be  expected,  the  North  Central  States  have 
the  largest  number  of  coal-burning  stations,  and  it 
is  estimated  that  of  a  total  of  1,504  such  plants  in  this 
section,  888  have  hand-fired  furnaces,  representing  a 
possible  new  installation  of  5,583  mechanical  stokers. 
The  sun-ey  indicates  that  over  one-half  of  the  coal- 
burning  central  stations  in  the  North  Central  States 
are  equipped  with  stokers.  Less  than  one-quarter  of 
the  coal-burning  stations  in  the  Southern  States  are 
using  mechanical  stokers. 

In  the  accompanying  tabulation  is  given  estimates 
of  the  stoker  situation  in  each  of  the  states,  based  on 
the  returns  received  in  the  Electrical  World  survey. 


Hogged  Fuel  Satisfactory,  but  Has 
Its  Drawback 

HOGGED  fuel  is  a  ven-  cheap  and  satisfactory  fuel 
for  central  station  use  where  attainable,  but  has 
the  drawback  that  the  supply  fluctuates  with  the  lum- 
ber industry.  The  supply  during  the  past  six  months, 
on  account  of  the  great  number  of  sawmills  being  shut 
do\\-n,  has  been  entirely  inadequate  to  supply  central 
station  demands  depending  on  it.  In  most  cases  this 
required  the  burning  of  oil  to  make  up  the  shortage, 
which  added  greatly  to  production  costs. 

Available  data  indicates  that  it  is  not  desirable  to 
leave  hogged  fuel  in  storage  much  longer  than  eight 
or  nine  months  on  account  of  the  loss  in  fuel  value 
due  to  heating,  which  causes  the  generation  of  gas 
which  passes  into  the  air,  thus  lowering  the  heat  value 
of  the  fuel.  Tests  made  at  the  Northwestern  Electric 
Company's  plant  at  Portland,  Ore.,  show  a  loss  of  35 
per  cent  in  heat  value  of  hogged  fuel  stored  approxi- 
mately eight  months.  Fuel  stored  for  eleven  months 
and  longer  showed  a  loss  in  heat  value  of  45  to  50 
per  cent.  The  latter  fuel,  however,  was  from  the  bot- 
tom of  the  pile  and  probably  depreciated  to  a  greater 
extent  than  fuel  higher  up  in  the  storage. 

One  of  the  important  factors  in  the  burning  of 
hogged  fuel,  if  loads  up  to  200  per  cent  of  boi!er 
rating  are  desired,  is  to  have  large  furnace  capacity. 
Hogged  fuel  burns  on  the  surface  and  the  larger  the 
cone  the  more  surface  is  exposed. 

This  information  was  presented  in  a  committee  re- 
port of  the  Northwe.st  Electric  Light  and  Power  Asso- 
ciation. Field  Editor  Electrical  World. 

San   Francisco,   Cal. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Measuring  Low- Voltage  Transformers 
Without  Low-Range  Meter 

A  METHOD  for  measuring  low  voltages  in  the  sec- 
ondaries of  transformers  such  as  are  used  on  signs, 
welding  machines,  X-ray  apparatus,  etc.,  was  outlined 
in  the  Electrical  World  for  April  30,  page  997.    The 


immm 


^     230.3  -ZIO.i      ,^ 

X  ■= J 10  volts 

MEASURING  LOW  VOLTAGE  WITH  A  HIGH-RANGE  METER 

method  illustrated  demanded  the  use  of  an  improvised 
slide  wire  for  scaling  the  balance  of  primary  and  sec- 
ondary. In  the  accompanying  diagram  is  shown  a 
method  of  making  temporary  connections  whereby  the 
secondary  successively  opposes  and  boosts  the  primary, 
the  average  between  the  two  voltages  being  the  poten- 
tial of  the  secondary  winding.  These  voltages  may  be 
measured  by  an  ordinary  110-volt  voltmeter. 

This  method  is  quite  accurate  for  practical  purposes, 
though  not  for  precision  measurements,  as  the  differ- 
ence in  phase  angle  of  the  two  transformer  windings 
might  cause  a  slight  error.  M.  C.  Vangundy. 

Texas  Company, 

Port  Arthur,  Tex. 


forms  the  work  satisfactorily,  is  not  necessary,  as  suf- 
ficient heat  and  the  same  advantage  it  possesses  are 
available  in  the  air-acetylene  torch,  such  as  is  used  by 
telephone  companies  in  making  electrical  connections. 
The  air-acetylene  torch,  moreover,  has  advantages  of 
its  own  in  being  lighter,  being  adapted  for  use  with  a 
small  tank  of  acetylene,  not  requiring  either  oxygen  or 
compressed  air,  and  in  its  greater  consequent  economy 
and  convenience.  The  operator  can  easily  carry  it  from 
place  to  place  without  a  truck  and  work  in  any  quarter 
where  connections  have  to  be  made. 

The  applicability  of  acetylene  to  soldering  in  difficult 
places  and  the  speed  made  with  the  blowT3ipe  proved  so 
satisfying  that  it  will  be  used  in  sweating  on  approxi- 
mately 5,000  lugs  and  in  making  other  electrical  con- 
nections in  the  laboratories.  W.  R.  Pabst. 
Pabst  Electric  Company, 

New  York  Citv. 


Acetylene  Flame  Used  for  Soldering 
Motor  Connections 

USE  of  an  acetylene  flame  in  place  of  the  ordinary 
blow  torch  for  soldering  connections  greatly 
speeded  up  the  work  of  reconnecting  a  200-hp.  motor 
for  the  General  Laboratories  of  the  Union  Carbide 
Corporation,  Long  Lsland  City,  N.  Y.  The  machine  was 
changed  from  three-phase  to  two-phase,  making  it 
necessary  to  remove  172  jumpers,  tin  the  ends  and 
solder  them  into  new  positions.  On  this  particular  job 
an  emergency  outfit  consisting  of  a  small  o.xyacetylene 
blowpipe  was  used,  just  the  tip  of  the  long  finger  of 
fire  being  applied  to  the  work.  The  conversion  was 
completed  in  less  than  a  week  and  at  a  cost  under 
$200. 

The    oxyacetylene    blowpipe,    however,    while    it    per- 


Selection  of  Remote  Control  for 
Machine  Tools 

THE  selection  of  control  equipment  for  .nachine-tool 
motors  is  a  problem  of  wide  range  on  account  of 
the  variety  of  tools  required  in  the  modern  shop.  The 
writer  is  a  firm  believer  in  direct  current  at  220  volts 
for  machine-tool  service,  since  its  use  enables  the  shop 
to  get  the  full  benefit  of  field  control,  d%Tiamic-braking 
features  and  push-button  operation. 

For  general  boring-mill  operation  a  constant-speed 
motor  with  an  inclosed  wall-type  control  which  can  be 
installed  in  an  out-of-the-way  place  near  the  machine 
is  very  good.     This  should  have   reversing,  over-load- 


PLSH-BLTTOiN    CONTROL  STAIUIN    ON    3G-1N.   BORING    MILI. 
TRAVELS  WITH  MACHINE 

relay  and  dynamic-braking  features  controlled  from  a 
push-button  conveniently  placed  as  regards  the  operator. 
In  some  cases,  with  a  boring  mill  having  a  10-ft.  or 
15-ft.  table,  two  push-button  stations  are  conveniently 
used  in  parallel  mounted  on  either  side  of  the  machine 
and  permitting  tool  control  from  two  points.     A  ma- 
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jority  of  our  operators  prefer  the  push  button  to  the 
drum  or  master  switch  on  account  of  simplicity  and 
space  economy.  The  latter  is  of  great  importance  around 
a  busy  tool.  With  boring  mills  having  speed-change 
gears  or  pulleys  this  type  of  control  is  especially  suit- 
able. 

Some  of  the  larger  mills  do  not  have  change-speed 
gears  or  cone  pulleys  to  such  an  extent  that  it  is  pos- 
sible to  get  all  the  changes  of  speed  which  are  needed 
for  all  classes  of  work.  In  cases  like  this  the  same 
type  of  control  with  the  addition  of  field-control  fea- 
tures and  a  variable-speed  motor,  ranging  perhaps  from 
500  to  1,500  r.p.m.,  is  good  practice. 

One  small  boring  mill  with  a  30-in.  table  equipped 
with  a  wall-type  self-starter  with  reversing,  dynamic- 
braking  and  overload  features  is  controlled  with  a  mas- 
ter switch  of  the  drum  type.  This  works  out  very 
nicely.  In  the  larger  type  of  mill  push-button  control 
is  to  be  preferred  as  the  motor  current  is  handled 
entirely  by  the  self-starter. 

Multiple  drills  are  best  serv^ed  by  variable-speed 
motors.  The  self-starter  for  this  type  of  service  is 
much  the  same  as  for  boring  mills  except  that  there 
is  no  occasion  for  reversing.  Dynamic  braking,  over- 
load relays  and  field  control  are  important  in  this 
service.  A  push  button  is  mounted  on  the  machine  at 
the  most  convenient  point  for  the  operator. 

For  radial  drills  which  do  not  require  a  motor  of 
more  than  5  hp.  a  control  which  is  operated  from  a 
push  button  has  given  excellent  service.  The  control 
is  very  compact,  totally  inclosed  and  inexpensive. 

In  relation  to  this  subject  it  is  well  to  say  just  a 
word  about  maintenance  and  inspection.  It  has  been 
the  writer's  experience  that  the  maintenance  is  so  very 
small  that  it  does  not  pay  to  have  any  regular  inspection 
or  make  a  practice  of  carrying  many  spare  parts.  Con- 
trols in  continual  operation  for  over  three  years  have 
needed  absolutely  no  repairs  whatever.  This,  of  course, 
is  not  the  case  with  all  of  them,  but  any  failure  to 
operate  properly  is  so  small  that  it  is  hardly  worth 
considering.  A  few  extra  contact  tips  for  some  con- 
tactors that  have  to  carry  considerable  current  and  a 
few  extra  push-button  stations  should  be  kept  on  hand. 
Chapman  Valve  Mfg.  Co.,  W.  B.  Atchinson. 

Indian  Orchard,  Mass.  Electrical  Engineer. 


Selecting  Oil  for  Ball  Bearings 

THE  selection  of  the  mineral  oils  for  various  classes 
of  ball-bearing  service  can  be  guided  by  the  follow- 
ing table  and  instructions: 


Gi-adc  Vjscosit\* 

Very    lipht 50-100  (A) 

LiBht    ]00-20f>  (B) 

Mpdium     200-300  (C) 

Heavy    3on-50n  m) 

Extra-Heavy     500  or  aliov.^  (K) 

•.Sayholt.  at    100  (leg.    Fahr.    in  seconds. 

For  very  high  speed,  say  over  3,000  r.p.m.  and  up  to 
25,000  r.p.m.,  use  a  light  oil  such  as  A.  If  the  sur- 
rounding temperature  exceeds  150  deg.  Fahr.,  grade  C 
may  be  used.  For  speeds  from  600  to  3,000  r.p.m.,  use 
oil  B  or  C.  If  the  surrounding  temperature  exceeds  150 
deg.  Fahr.,  grade  D  may  be  used.  For  speeds  from  100 
to  600  r.p.m.,  use  oil  C,  or  light-body  grease,  or  if  the 
surrounding  temperature  exceeds  150  deg.  Fahr.,  oil 
D.  For  speeds  below  100  r.p.m.,  use  oil  D,  or  medium 
grease,  or  if  the  surrounding  temperature  exceeds  150 


deg.  Fahr.,  oil  E.    For  temperature  below  32  deg.  Fahr. 
use  oil  similar  to  B  with  zero  cold  test. 

J.  B.  Castina  embodied  these  data  in  a  discussion  in 
the  Journal  of  the  American  Society  of  Lubrication 
Engineers. 

Simple  Electric  Soldering  Machine 

FOR  soldering  cable  tips  an  electric  soldering  machine, 
as  shown  in  the  drawing,  has  been  in  successful  use 
now  for  many  months  in  the  plant  of  a  large  electrical 
manufacturer  in  the  East.  From  an  actual  test  cover- 
ing the  period  of  one  hour  it  was  found  that  this 
machine  was  quicker  than  gas  and,  owing  to  the  work- 


ELECTRICALLY  HEATED  SOLDERING  OUTFIT  WHICH  DOES 
QUICK    WORK 

man  having  better  working  conditions,  his  output  under 
continuous  operation  was  still  further  increased. 

The  machine  consists  essentially  of  an  air-cooled  dry- 
type  transformer  with  its  secondary  connected  to  two 
carbon  electrodes.  The  backs  of  these  electrodes  are 
copper-plated  so  that  they  will  make  good  contact  with 
the  holders.  The  transformer  is  mounted  under  the 
workbench  by  means  of  iron  straps  fastened  to  the  core 
assembly  yoke.  The  primary  winding  consists  of  300 
turns  of  No.  10  double-cotton-covered  wire.  The  sec- 
ondary winding  consists  of  five  turns  of  No.  3  stranded 
rubber-covered,  double-braid  cable.  Normally  the  car- 
bon electrodes  are  in  contact,  so  that  when  the  switch 
is  closed  they  begin  to  heat  up.  The  operator  can  sepa- 
rate the  electrodes  by  pressing  on  the  foot  lever.  As 
very  little  time  is  consumed  in  removing  one  cable  tip 
from  the  machine  and  replacing  it  with  another,  it  was 
found  that  on  this  work  the  speed  was  materially  in- 
creased by  keeping  the  electrodes  together.  They  cool 
rapidly  and  require  some  time  for  heating  up  again. 

After  the  apparatus  had  been  in  use  for  about  a  year 
the  operator  complained  that  he  was  not  able  to  make 
the  same  speed  as  formerly.  Investigation  showed  that 
soldering  acid  had  reached  the  electrodes  and  had  mate- 
rially increased  the  contact  resistance  between  the  elec- 
trodes and  the  brass  contact  plate.  By  removing  the 
electrodes  and  plating  them  and  cleaning  the  brass  con- 
tact plates  the  former  efficiency  was  restored. 

Eustace  C.  Scares, 
Ophuls,  Hill  &  McCreery,  Electrical  Engineer. 

New  York  Citv. 
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Power  Requirements  of  Machine  Tools 

AN  OPPORTUNITY  to  check  up  the  power  require- 
.  ments  of  the  various  machines  in  operation  in  the 
Southwestern  Shipbuilding  Company  plant  at  East 
San  Pedro,  Cal.,  and  to  make  such  changes  as  would 
increase  the  eflfectiveness  of  the  electrical  installations 
was  afforded  when  the  company  settled  down  to  the 
construction  of  ships  upon  a  peace  basis. 


To  obtain  the  necessary  information  for  a  study  of 
the  existing  conditions  upon  which  improvements  might 
be  based,  a  power  survey  was  made  of  all  the  220  motors 
installed  in  the  plant.  The  greater  number  of  these 
motors  were  installed  during  the  construction  period 
and  therefore  it  was  possible  to  obtain  experimental 
and  operating  data  as  to  the  peculiar  requirements  of 
the  work  to  be  performed  in  this  particular  plant.  As 
operations  progressed  and  observations  of  power  con- 


powp;r  required  to  drive  various  machines  im  shipbi'ilding  plant 


No. 

Motor  Hp 
Machine                   Make 

Poles, 
R.P.M. 

Drive 

Duty 

1 

Crane 

30 

U.S. 

30 

G.E. 

22 

U.S. 

25 

W 

22 

U.S. 

22 

U.S. 

20 

w 

20 

G.E. 
10 
G.E. 

8 

8' 

6' 

6 

6 

6' 

6 

4' 

1,475 

8 

865 

Gear 

Gear'  ' 

Gear  ' 

Gear 

Gear 

Gear 

Gear 

Direct 
Belt 

4 

8 

Cr-u,e                                 j 

1 1 

C'nne                                1 

17 

?? 

Swing 
Swing 

26 
7Q 

Crane 

30 

f;ate  shear 

31 

.\ngle  shear 

10 
G.E. 

6 
1.165 

Gear 

32 

.\ngle  bender 

10 
G.E. 

6 
1,020 

Gear 

33 

34 

Plate  punch 

Vertical  punch 

7.5 
G.E. 
7.5 
G.E. 

6 
1,012 

6 
1,150 

Gear 
Gear 

35 
36 
37 

Horizontal 

Horizontal 

Punch  and  shear. .  .  . 

7.5 

G.E. 

7.5 

G.E. 

7  5 

W. 

6 
1,020 

6 
1,200 

6 
950 

Gear. . 
Gear' ' 
Gear'  ' 

44 
45 
46 
48 

55 

Two-wheel  grinder. . 

Two-wheel  buffer. .  . 

Trip-hammer 

Compressor 

17-in.x  14-in.    and 

lO-in.  X  14-in 

Compres-sor,  22-in.  x 
16-in.  and     I3-in.    x 

3 

G.E. 

3 

G.E. 

2 

G.E. 

150 

G.E. 

200 
G.E. 

20 

G.E. 

G.E. 

G.E. 
7.5 

I  G.E. 

4 

1,720 

4 

1,720 

6 

1,130 

10 

595 

12 

485 

4 
1,520 

8 
760 

4 
1,485 

4 
1,480 

6 
1,015 

Direct 
Direct 
Beit 
Beit  ■  ■ 

Belt 

Belt 
Beit 
iielt 
Direct 

Beit '  ■ 

58 
60 
63 

64 

24-in.  circ.  ripsaw. . . 

36-in.  cutoff  saw. . . . 

42-in.band  .saw,   IJ- 

in.  blade 

Two  10-in.    wheel          ) 

73 

8-ft.  reversing  planer 

74 

•I'urrct  lathe 

7.5 

I  G.E. 

6 
1,005 

Belt 

85 

Power  saw  drill,  grind- 

/7,5 
G.E. 
7.5 
G.E. 

8 
865 

8 
770 

Belt 

Line  shaft 
Belt 

86 

Two  20-in.  drills,  15- 
in.  lathe,  power  saw. 

88 

Drill  grinder,     8-in. 
wheel 

i.E. 
5 

\  U.S. 

4 
1,530 

4 
1,532 

Belt 
riirect 

in 

Crindcr... . 

91 

Two  8-in.  wheel  grind- 

G  E 

4 
1  550 

Direct 

94 

Sensitive  drill 

G.E. 

4 
1,548 

Belt 

95 

Pipe  threader 

7  5 

I  G.E. 

6 
1,000 

Belt 

97 

Power  saw  threader, 
20-iu.  drill 

7  5 
I  G.E. 

8 
770 

Line 
Shaft 

99 

Two  8-in.  wheel  grind- 

G.E. 

5 
I  G.E. 

4 
1,700 

6 
1,015 

Direct 
i3eit 

130 

Bolt  threader 

HI 

7.5 
I  G.E. 
5 
U.S. 

6 
1,010 

6 
1,032 

•  Gear 
Direct 

132 

Two    12-in.    wheel 

grinders 

Character  of  Load  Volts 

Raise  Hon 440 

Lower,  light 440 

Raise  4 Hon 422 

Raise  J  ton 426 

100  ft.  per  min 420 

150  ft.  per  min 424 

Raise  3  ton 418 

Lower  i  ton 418 

Average  of  right  and  left  swing  426 

Full  speed  right 424 

Full  speed  left 422 

426 

Furnace  air 

(Idle 446 

(  Shear  J-in.  channel 446 

I  Flywheel 446 

f  Idle 450 

Cut-off  3J-in.  X  3j-in.  x  i-in. 

<      angle  iron 450 

Cut-off  6-in.  X  6-in.  x  5-in.  angle 

[      iron 456 

Idle.. 450 

Bending  3-ia.  x   3-in.   x   J-in. 

angle 450 

Idle 450 

J-in.  hole  in  J-in.  plate 446 

f  Idle 448 

•  J-in.  hole  in  J-in.  plate 448 

(  }-in.  hole  in  I-in.  plate 444 

Idle 446 

J-in.  hole  in  I-in.  plate 445 

Idle 446 

J-in.  hole  in  S-in.  iron 448 

f  Idle 450 

J  J-in.  hole  in  }-in.  iron 450 

t  Trimming  liner 452 

Idle 446 

Ave.  grinding 450 

Idle 450 

Buffing,  ave.  pres 448 

Idle 448 

Hammering,  full  speed 440 

95-lb.  pressure 428 

28-lb.  pressure 

97-lb.  pressure 456 

25-lb.  pressure 458 

Idle 418 

3J-in.  O.  P.  plank 418 

Idle 433 

Cutting  4-in.  x  12-in.  O.P.  plank  430 

Idle 420 

Slow  feed  rip  12-in.  woodblock.  420 

Idle 426 

Average  pressure  (wood) 426 

(  Idle 454 

\  At  instant  of  reversals 454 

I  452 

f  Heaviest  load 448 

I  Idle 454 

I  Cutting-off 454 

■  Idle,  line  shaft 446 

Approx.  max.  load 440 

f  Icfle 456 

\  Lathe  and  drills 456 

[  All  machines 456 

Idle 446 

Heavy  grinding 446 

(  Idle 450 

Medium  grinding 450 

Heavy  grinding 450 

Idle 452 

Heavy  grinding 452 

I  Hea\'>'  both  wiieels 452 

Idle.. 444 

Running  idle 444 

Drill  ^in.  hole 444 

2-in.  pipe 450 

Same  end  of  cut 454 

^  3-in.  pipe 454 

Line  shaft 444 

^  All  machines  running 444 

[  Threading  7-in.  pipe 444 

Idle 450 

Heavy  grinding 452 

(  Idle 452 

i  Run  over  i-in.  thread 452 

I  Thread  i-in.  bolt 452 

Idle 456 

Tap  4  sizes  nuts  at  once 456 

Idle 448 

Heavy  grindirg 454 


Power 

Amp. 

Factor, 

Load. 

Max. 

Run 

Kw. 

Per  Cent 

Per  Cent 

94 

77 

16.25 

28 

72 

81 

13.0 

21 

58 

96 

62 

28.7 

65 

128 

96 

46 

17.5 

52 

78 

29 

21 

4.25 

27 

26 

38 

24 

8 

45 

42 

58 

23 

10.5 

63 

64 

17 

1   25 

10 

8 

38 

33 

4.25 

18 

26 

40 

7.5 

1   75 

14  0 

9.5 

15.75 

11   25 

41 

6  0 

1   87 

11.5 

7.50 

15  0 

10  0 

tO 

6,5 

0  75 

7.3 

1   87 

60 

6  0 

0.625 

7.7 

3.75 

61 

6.0 

0.625 

9  0 

4  37 

24.0 

17.0 

60 

5   25 

0.60 

10  75 

6  2 

65 

:;  75 

0  62 

11.5 

6.87 

66 

5  25 

0.625 

7  75 

4.0 

8  50 

5.50 

16.5 

2  4 

0.225 

2  5 

0.550 

13  5 

1   95 

0  175 

1.95 

0  425 

12  5 

1  90 

2  5 

0  25 

1  00 

44 

154 

99  2 

95 

52.0 

84 

265 

184 

165 

104 

93 

9 

2  45 

42 

20 

5 

12  5 
2.0 

12  5 

8.25 

48 

3  75 

2  0 

8  0 

5  0 

13.5 

0  9 
II 

0.125 
0,45 

37 

8.5 

1.87 

15  0 

5.25 

13  0 

4  50 

34 

7  0 

3.75 

5  5 

1.25 

6  25 

3.00 

36 

5  5 

0.55 

6  3 

2  5 

38  S 

5  9 

0.87 

6  2 

1.50 

6  5 

2   10 

4.4 

13 
1.5 

0  36 
0  57 

31 

3  8 

0  42 

4  6 

2.00 

5  6 

3  00 

8 

17 

0.17 

2  8 

1,75 

3  4 

2  25 

3  « 

1    6 

0  22 

16 

0  41 

1  .6 

0.45 

0.37 

6.00 

0  70 

6.25 

0  87 

7  5 

1    62 

39 

6  0 

0  62 

7  0 

1.50 

7.25 

2.25 

18 

3.2 

0.21 

3.3 

0.50 

27 

4.3 

0  67 

4  3 

0  82 

4  5 

1    20 

35 

5  8 

0  90 

6   1 

0  95 

30 

5  7 

0  55 

5  9 

1   00 
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sumed  were  taken,  the  plant  was  found  to  be  operat- 
ing upon  a  very  low  power  factor.  From  this  it  was 
evident  that  overloaded  and  underloaded  motors  were 
in  use  and  that  unbalanced  conditions  of  load  existed. 
An  improvement  of  power  factor  would  mean  a  de- 
crease in  the  cost  of  power  service  and  an  improvement 
in  rating  and  loading  conditions  would  decrease  the 
cost  of  maintenance. 

Thei-efore  tests  were  made  on  the  several  feeder  cir- 
cuits and  on  the  individual  motors  wherever  possible. 
Practically  all  the  machines  are  driven  by  individual 
motors,  line  and  counter  shafting  being  used  in  com- 
paratively few  instances.  The  total  number  of  motors 
in  operation  is  approximately  220,  ranging  in  horse- 
power from  i  to  200.  All  are  alternating-current  motors. 
For  machine-tool  operation  squirrel-cage  tj-pes  and  for 
train  and  hoist  duties  wound-rotor  variable-speed  type 
motors  are  used.  All  motors  rated  at  1  hp.  and  above 
with  but  one  or  two  exceptions  are  operated  on  440-volt, 
three-phase,  60-cycle  circuits. 

Following  the  survey  it  was  found  that  many  of  the 
machines  were  improperly  motored  and  many  changes 
were  recommended  which  would  improve  the  power 
factor  and  decrease  the  operating  costs.  It  was  also 
found  advisable  to  recommend  the  installation  of  a 
number  of  static  condensers  at  points  later  to  be  se- 
lected. The  investment  in  such  condensers  would  be 
well  warranted  by  the  saving  which  would  be  effected 
in  feeder  losses. 

In  making  the  tests  records  were  taken  from  volt- 
meters, ammeters  and  wattmeters.  Curve-drawing  watt- 
meters were  used  for  varying  periods  of  time  from  a 
few  minutes  to  twenty-four  hours.  In  particular  cases 
the  paper  speed  of  the  curve-drawing  wattmeter  was 
increased  to  as  much  as  an  inch  in  five  minutes. 

The  records  taken  were  entered  on  forms  having  co- 
ordinate sections  at  the  bottom  on  which  might  be 
transferred  the  load  curves.  In  a  few  cases  only  were 
the  curves  transferred  from  the  cur\  e-drawing  watt- 
meter charts  to  these  data  sheets.  In  other  cases  the 
charts  from  the  curve-drawing  wattmeters  were  filled 
with  the  individual  power  survey  sheets. 

An  inspection  of  the  column  entitled  "per  cent  load" 
indicates  that  many  of  the  machines  are  badly  over- 
motored  ;  which  is  also  evidenced  from  the  very  low 
power  factor  obtaining,  although  with  but  few  excep- 
tions the  voltage  applied  to  the  motor  terminals  is  in 
excess  of  the  440  volts  required,  which  should  increase 
the  power  factor.  A.  G.  Humphreys, 

Electrical  Engineer. 
Southwestern  Shipbuilding  Company, 

East  San  Pedro,  Cal. 


Points  to  Watch  on  Direct-Current  Starter 

A  DIRECT-CURRENT  starter,  with  its  resistance 
coils,  should  be  looked  over  carefully  at  regular 
intervals.  The  contact  buttons  may  need  a  little  smooth- 
ing with  fine  sandpaper,  the  holding  magnet  may  be 
burned  out,  the  return  spring  may  be  broken,  or  the 
sliding  finger  may  be  badly  worn  down.  An  open  resist- 
ance coil  can  often  be  repaired  in  a  few  minutes  by 
picking  up  the  broken  ends  of  the  wire;  but  if  it  is 
burned  out  hopelessly,  one  .should  either  get  a  new 
starter  or,  for  a  large  motor,  use  a  barrel  of  water  with 
a  pound  or  two  of  sal  soda  in  it,  with  iron  weights  for 
terminals.  H.  S.  Rich. 

East  Berlin,  Conn. 


Power  Equipment  of  Industries  in 
Superpower  Zone 

A  PRELIMINARY  statement  of  the  1920  census  of 
manufacturers  with  respect  to  power  equipment 
and  fuel  consumption  of  plants  in  the  Northeast  At- 
lantic Seaboard  Superpower  Zone  has  been  prepared  by 
the  Bureau  of  the  Census,  Department  of  Commerce,  in 
collaboration  with  the  Superpower  Survey  of  the  United 
States  Geological  Survey,  Department  of  the  Interior. 
This  district  includes  the  southern  part  of  New  Hamp- 
shire, and  Vei-mont,  Massachusetts,  Rhode  Island,  Con- 


A — Power  equipment  by  tj-pes. 

Class 

Aggregate 

Number 

of  Units 

33,379 

2.115 
6,246 
4.708 

361,961 

Horsepower 
9,069,471 

6.247,002 

4  255  868 

steam  turbines 

Internal  combustion  engines. . 
Waterwheels 

Operated  by  purchased  energy 

1. 171.061 
279,040 
541,033 

2,822,469 
2,770,715 

51,754 

560,907 

198.946 
361.961 

Electric  motors,  total 

5.336.627 

Run  by  current  generated  in  establishment 

Run  by  purchased  current 

2.565.912 
2,770.715 

necticut  and  New  Jersey;  southeastern  part  of  New 
York;  eastern  Pennsylvania;  Delaware  and  the  central 
portion  of  Maryland  and  the  District  of  Columbia. 

The  figures  are  based  upon  returns  from  95,984  es- 
tablishments. Of  these  76,227,  or  79.4  per  cent,  used 
power,  the  same  including  73,694  manufacturers,  1,563 
laundries,  939  mines  and  quarries  and  31  governmental 
institutions.  The  power  equipment  of  these  76,227 
establishments  aggregated  9,069.471  hp..  comprising 
the  following  factors : 

33,379  steam  engines  of  4,2.55,868  hp. 
2,115  steam  turbines  of  1,171,061  hp. 
6,245  internal  combustion  engines  of  279,040  hp. 
4,708  waterwheels  of  541.033  hp. 
506,907  electric  motors  of  5,336,627-hp.  rating. 
51,754  hp.  of  purchased  power  other  than  electric. 
The  net  total  is  9,069,471  hp.  of  rated  power  equip- 
ment, both  primary  and  purchased,  of  which  5,336,627 


B — -Horsepower  of  prime  movers  and  energy 

No.  of 
Establishments 

Industries  Using  Power 

Total 76.227 

Slanufactures: 

Textiles  and  their  products...  18.442 

Iron  and  steel 6. 362 

I*aper  and  printing 8.291 

Chemicals  and  allied  products  2.109 

Metals,  non-ferrous 3.423 

i'"ood  and  kindred  products.  .  11.465 

Stone,  clay  and  glass 2.204 

Lumber  and  its  remanufac- 

tures 4,710 

I.nather  and  its  products 2.707 

Railroad  repair  shops 316 

I.i'iuors  ana  beverages 1.303 

Vehicles 3.862 

Tobacco 567 

Miscellaneous 7.933 

Laundries 1.563 

M  ines  and  quarries...  .^ 939 

Governmental  institutions. .  .  31 


hp.,  or  58.8  per  cent,  is  represented  as  utilized  by  elec- 
tric motor  equipment.  These  establishments  consume 
20,910,000  long  tons  of  anthracite,  34.669.000  short  tons 
of  bituminous  coal  and  5,661.000  tons  of  coke. 

The  statistics  are  summarized  in  the  table  above, 
which  di.stributes  them  according  to  the  different  indus- 
trial groups. 


purchased  b 

y  ind-3  lies 

. Horsepower — -- 

Prime 

Purcha.'ed 

Movers 

Energj- 

•9,069.471 

6.247,002 

2.822,469 

L9|4,722 

1,440.495 

474,227 

1.745,755 

1.175,504 

570.251 

706.429 

489,776 

216.653 

523.849 

390,558 

133.291 

405,249 

245.774 

159,475 

385,184 

232.084 

153,100 

345,018 

229,351 

115,667 

280.533 

206,405 

74,128 

178.081 

104.461 

73,620 

119.906 

68.549 

51,357 

113.934 

101.762 

12,172 

95.380 

28.222 

67,158 

15.334 

8.773 

6,561 

i.07L524 

546.110 

525.414 

55.087 

44.371 

10.716 

LOI0.757 

857.273 

153.484 

102.729 

77.534 

25.195 

Central  Station  Service 

A  Department  Devoted  to  Commeraal  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Central  Maine  Power  "Plays  Up" 
Better  Business 

LITTLE  gloom  is  to  be  found  around  the  headquar- 
-/  ters  offices  of  the  Central  Maine  Power  Company,  at 
Augusta,  Me.,  regarding  the  industrial  and  general 
business  situation.  Conditions  are  distinctly  on  the 
mend  in  the  Pine  Tree  State,  judging  from  the  follow- 
ing .security  selling  advertisement  recently  inserted  by 
this  company  in  several  of  the  leading  newspapers  of  its 
territory. 

Within  a  year  the  company  has  acquired  control  of 


while  it  is  obviously  intended  to  interest  people  in  the 
preferred  stock  of  the  Central  Maine  Power  Company 
it  has  a  further  value  in  stimulating  confidence  in 
general  business  conditions  of  the  community. 


Business  Is  Better 
IN  MAINE 

"Maine  is  in  better  business  and  financial  condition, 
I  believe,  than  any  state  in  the  Union,"  was  the  recent 
verdict  of  a  man  who  had  just  finished  a  trip  through 
the  entire  East. 

Certainly  Maine  is  headed  back  to  normal.  Woolen 
mills  are  working  virtually  to  normal  capacity,  with 
business  in  sight  for  months.  Cotton  mills  generally 
are  in  good  condition.  Shoe  manufacturing  conditions 
are  looking  better. 

Several  towns  in  central  Maine  report  business  as 
good  as  ever  in  their  history,  with  basic  conditions 
sound. 

Business  Is  Good,  Too,  for  Central  Maine 
Power  Company 

Central  Maine  Power  Company's  business  reflects 
conditions  in  its  territory.  The  company  is  making 
and  selling  more  electric  energy  than  ever  before  in 
its  history. 

It  is  steadily  gaining  customers.  The  number  gained 
this  year  thus  far  as  compared  with  the  gain  of  1920 
over  1919  is  an  increase  of  89  per  cent.  Appliance 
selling  is  setting  records  hitherto  unheard  of. 

The  company's  gross  and  net  income  for  the  twelve 
months  ending  January  to  May  respectively  showed 
a  gain  every  month  over  the  corresponding  period  of 
the  previous  year. 

The  securities  of  a  prosperous  company  serving  a 
prosperous  territory  are  likely  to  be  highly  desirable. 
More  people  in  Maine  have  bought  our  7  per  cent 
preferred  stock  than  any  other  security  save  Govern- 
ment bonds.  The  price  is  $107.50  a  share,  the  yield 
is  6J  per  cent  net. 

Central  Maine  Power  Company 


the  plants  and  system  of  the  Androscoggin  Electric 
Company,  whose  headquarters  were  at  Lewiston,  and 
a  comparison  of  the  total  energy  generated  and  deliv- 
ered into  the  combined  transmission  systems  for  the 
first  five  months  of  1920  and  1921  shows  an  increase 
of  6,266,039  kw.-hr.  for  this  year  to  June  1,  making 
a  total  output  to  the  system  of  43,538,531  kw.-hr.  "If 
this  be  gloom,  make  the  most  of  it!"  say  the  officials  of 
this  utility. 

Advertising  of  this  kind   is  most   constructive,   and 


Three  Essential  Points  for  the  Public 
Service  Industry 

CONTINUING  a  series  of  articles  dealing  with  the 
problems  confronting  the  electrical  industry,  W.  E. 
Creed,  president  of  the  Pacific  Gas  &  Electric  Com- 
pany, has  set  forth  a  policy  for  the  public  service  in- 
dustry to  follow.  The  three  cardinal  points  of  his 
policy  are:  service,  frankness  and  the  repelling  of  slan- 
ders. Pointing  out  the  fallacies  of  home-rule  control 
of  public  utilities,  Mr.  Creed  says: 

"In  contrast  with  tho  failure  of  local  regulation,  state 
regulation  has  permitted  and  encouraged  the  adoption 
of  sound  principles  and  sentiments  in  the  public  service 
industry.  The  baneful  influence  of  local  regulation 
created  many  unhealthy  conditions.  First,  local  reg- 
ulation forced  the  industry  into  politics,  even  against 
its  will,  and,  second,  caused  the  industry  and  the  public 
to  draw  apart.  Both  results  proved  disadvantageous 
alike  to  the  companies  and  their  customers. 

"From  the  progress  of  the  past  ten  years,  the  hope 
may  be  ventured  that  eventually  the  industr>'  can 
cement  a  relation  with  the  public  which  will  be  to  the 
obvious  advantage  of  both.  Future  progress  will  de- 
pend in  large  part  upon  the  policies  of  the  industry. 
Three  essential  policies  are  herewith  submitted. 

Service 

"No  other  business  has  learned  so  well  the  wisdom 
of  service  as  the  public  service  industry.  The  ideal 
of  service  is  thoroughly  established  as  its  guiding  star. 
In  practice  the  industry  has  given  ample  demonstration 
of  this  fact.  For  e.xample,  there  was  not  a  single  public 
sen'ice  company  in  California  which  sought  a  profit 
or  made  a  profit  during  the  war. 

"An  excellent  definition  of  service  is  that  it  is  'a 
state  of  mind — a  quality,  not  a  thing.'  There  is  much 
truth  in  the  suggestion  that  service  depends  on  one's 
attitude  toward  the  subject.  As  a  practical  matter 
service  must  be  definitely  interpreted  both  for  the  or- 
ganization and  for  the  management  as  a  whole.  Properly 
interpreted  and  Understood,  it  will  imbue  both  manage- 
ment and  organization  with  a  desire  to  search  out  what 
they  can  do  to  promote  the  public  interest.  It  will  go 
further  and  direct  the  efforts  of  the  organization  to 
securing  good  will  as  much  as  securing  the  revenue  to 
meet  costs. 

"Obviously,  the  service  ideal  requires  that  the  com- 
modity sold  be  of  good  quality,  be  delivered  promptly 
on  demand  and  continuously  as  demanded  and  be  sold 
without  discrimination,  at  as  low  a  cost  as  skill,  dil- 
igence and  reasonable  foresight  can  make  possible.    But 
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it  requires  even  more.  The  attitude  of  the  entire  or- 
ganization toward  the  public  must  be  one  of  friendly 
helpfulness.  A  real  test  of  sei'vice  comes  in  the  ad- 
justment of  complaints.  Here  there  is  need  for  cour- 
tesy, tact,  patience,  sympathy  and  the  ability  to  make 
that  clear  exposition  of  facts  out  of  which  understand- 
ing and  concord  develop. 

"Service  does  not  begin  and  end  in  contact  with 
the  public.  The  industry  must  lead  in  the  development 
of  the  arts  and  sciences  on  which  its  business  is 
founded.  Most  large  companies  accept  this  aspect  of 
service  and  consequently  maintain  laboratories  and  re- 
search departments  to  discover  improvements  which 
will  reduce  costs  or  add  to  service  without  increased 
cost.  The  public  is  entitled  to  a  progressive  policy  in 
this  regard. 

"Finally,  service  requires  that  the  industry  concern 
itself  with  its  organizations.  In  the  long  run  the  de- 
gree of  service  attained  will  depend  on  the  quality  of 
an  organization.  The  obligation  therefore  rests  upon 
the  industry  not  only  to  select  employees  of  the  highest 
type  but  to  give  them  the  opportunity  to  grow  in  tech- 
nical skill  and  to  acquire  a  broad  understanding  and 
vision  of  the  business  to  which  they  devote  themselves. 
It  is  not  too  much  to  say  that  company  success  will  be 
circumscribed  by  their  welfare  and  their  abilities. 

Frankness 

"The  public  service  industry  as  a  whole  should  adopt 
the  policy  of  frankness.  Many  companies  have  done 
so;  all  the  others  should  follow.  Suspicion  feeds  upon 
concealment.  Most  of  the  distrust  of  the  industry 
arises  from  things  imagined  and  not  from  things 
known.  The  facts  today  are  greatly  to  the  credit  of 
the  industry,  and  the  facts  will  do  more  than  anything 
else  to  remove  doubt,  suspicion  and  question  in  the 
public  mind.  Operations,  policies  and  decisions  which 
are  criticised  should  be  explained  with  complete  frank- 
ness and  in  such  a  way  that  the  reason.-'  compelling  them 
shall  b*^  perfectly  clear  and  well  understood. 

"In  the  day-to-day  life  of  the  companies  there  are 
countless  incidents  which  appeal  to  public  interest  and 
give  a  conception  of  what  must  be  done  to  produce  the 
service  so  commonly  accepted  as  a  matter  of  course 
without  any  comprehension  of  the  skilled  organization 
and  eternal  vigilance  behind  the  service.  In  the  story 
of  the  economic  position  and  importance  of  the  industry 
there  is  abundant  opportunity  to  bring  the  public  to 
the  attitude  of  appreciation,  and  in  the  exposition  of 
plans  of  expansion  and  development  romance,  adventure 
and  accomplishment  wi.l  stimulate  public  support  and 
co-operation.  But  the  fact  should  not  be  overlooked 
that  the  frank  boa.st  of  performance  requires  the  equally 
frank  admission  of  error.  Perfection  is  neither  possible 
nor  expected  by  the  public.  It  does,  however,  demand 
that  it  be  neither  fooled  nor  'stalled.'  The  best  remedy 
for  resentment  against  service  difficulties  due  to  mis- 
take, oversight,  or  even  causes  beyond  human  control, 
is  a  frank  admission  of  the  facts. 

"While  the  public  service  industry  is  not  generally 
competitive,  it  needs  advertising  as  much  as  the  most 
highly  competitive  business  in  the  world.  Its  chief 
asset  is  good  will. 

"The  public  service  industry  has  suffered  outra- 
geously from  charges  made  without  knowledge  of  the 
facts  or  in  spite  of  knowledge  of  the  facts.  An  analysis 
of  the  motives  instigating  such  charges  is  interesting 
but  unnecessary  here.     It   is  a  curious  fact,  however. 


that  the  public  hears  these  slanders  against  the  public 
sei-\uce  industry  with  complacency  or  acquiescence, 
whereas  it  would  instantly  resent  similar  slanders 
'  against  the  banking  business.  Yet  both  are  public  serv- 
ants, both  are  regulated,  both  are  honest,  both  charge 
for  their  services,  and  both  are  of  vital  importance  to 
the  public.  This  public  attitude  is  probably  an  inheri- 
tance of  the  past,  but  whatever  the  explanation,  the 
plain  duty  rests  upon  the  management  to  repel  slander. 
The  public  is  entitled  to  know  the  facts,  and  the  inter- 
est of  both  the  public  and  the  industry  requires  that  the 
facts  be  known.  Unless  they  are  known  there  can  be 
no  substantial  basis  for  that  mutual  confidence  and  co- 
operation between  the  public  and  the  industry  which 
best  serves  the  interest  of  all. 

"On  the  whole,  management  has  overlooked  an  oppor- 
tunity for  real  service  in  failing  to  protect  the  public 
against  deception  through  unfounded  charges.  The 
policy  of  silence  has  often  left  impressions  from  which 
have  come  antagonism  and  suspicion.  Both  can  be 
eliminated  if  the  determination  exists  to  see  to  it  that 
the  public  is  not  misled  but  is  put  in  possession  of  the 
truth." 


A  Practical  Demonstration  of  the 
Convenience  Outlet 

AT  AN  electrical  exposition  and  cooking  school  con- 
L.  ducted  in  Salt  Lake  City  last  month  under  the 
auspices  of  the  Rocky  Mountain  Electrical  Co-operative 
League  and  the  Deseret  Xews  of  that  city,  a  most  prac- 
tical demonstration  was  made  of  the  value  of  the  con- 
venience outlet.   As  shown  in  the  accompanying  illustra- 


CONVENIENCE-OUTLET  DEMONSTRATION  BY  THE  ROCKY 
MOUNTAIN  ELECTRICAL  CO-OPERATIVE  LEAGUE 

tion,  the  booth  was  devoted  entirely  to  featuring  the 
location  and  use  of  an  adequate  number  of  outlets  in 
the  home.  In  the  booth  electric  household  appliances 
were  installed  with  the  proper  connections  shown. 
These  appliances  were  not  on  display,  but  connected  to 
emphasize  the  method  of  using  the  convenience  outlet. 

Economy  through  proper  installation  of  convenience 
outlets  was  discussed  by  Earl  T.  Millham,  secretary  of 
the  Rocky  Mountain  Electrical  Co-operative  League,  in 
informal  talks  to  visitors  at  the  booth.  Figures  were 
given  showing  the  annual  breakage  of  fixtures  and 
lamps  in  the  average  family  on  account  of  removing 
them  for  temporary  connection  of  appliances  with  light 
sockets.  It  was  shown  that  the  breakage  cost  in  one 
year  will  pay  for  the  installation  of  convenience  outlets. 
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Generators,  Motors  and  Transformers 

Connections  for  Multi-Step  Transformers  to  Save 
C(ypper. — R.  Richter. — By  connecting  the  different 
winding  groups  of  a  multi-step  transformer  successively 
in  series  or  parallel,  all  or  most  of  the  winding  is  in 
use  at  all  times,  which  permits  of  a  better  use  of  the 
copper  in  the  transformer,  gives  less  voltage  drop,  con- 
siderable less  PR  loss,  and,  in  some  instances,  a  cheaper 
switching  mechanism.  Several  practical  cases  are  de- 
scribed, and  the  losses  are  tabulated,  comparing  the 
new  with  the  old  method. — Elektrotechnische  Zeit- 
schrift,  June  9, 1921. 

Squirrel  Cage  and  Wound  Rotor  Induction  Motors. — 
It  is  said  that  a  small  firm  can  specialize  in  a  standard 
type  of  motor  that  may  be  manufactured  economically 
and  sold  in  competition  with  the  product  of  larger 
organizations  by  concentrating  on  economical  methods 
of  production.  Alternating-current  motors  manufac- 
tured by  a  British  concern  are  described  to  illustrate 
the  point. — London  Entjineeriny,  June  17,  1921. 

Generation,  Transmission  and  Distribution 

Surge  Protection  on  Transmission  Lines  and  Cables. 
— S.  CuNHA  and  G.  C.  Read. — A  discussion  of  the  pro- 
tection of  electrical  apparatus  from  both  high  and  low 
frequency  disturbances,  including  the  use  of  condensers 
attached  to  the  bus-bars  in  substations  through  high 
resistances.  The  theory  of  traveling  waves  is  dealt 
with  mathematically. — Journal  of  the  Engineering  In- 
stitute of  Canada,  June,  1921. 

Cost  of  Power  Supply  as  Influenced  by  the  Present 
Economic  Trend. — P.  M.  LINCOLN. — The  question  of 
the  increasing  cost  of  supplying  electrical  energy  is 
considered  and  suggestions  regarding  rate  revision  to 
cover  increased  production  expense  are  made  as  fol- 
lows: (1)  Costs  of  producing  power  have  risen  to  a 
marked  degree  during  the  last  few  years.  These  in- 
creases affect  both  the  operating  costs  and  the  fixed 
charges.  The  increase  in  costs  for  1920  over  those 
for  1914  showed  the  following  percentages:  Turbo-gen- 
erators, 225;  motor  generator  sets,  147;  rotarj'  con- 
vertors,  91;  transformers  (power),  125;  transform- 
ers (distributing),  58;  voltage  regulators,  48;  switch- 
board panels,  126;  oil  circuit  breakers,  79;  watt-hour 
meters  (single-phase),  38;  watt-hour  meters  (poly- 
phase), 78;  frequency-changer  sets,  101.  The  increase 
of  steam-plant  costs  in  cents  per  kilowatt-hour  was: 


1914  1920 

Fixed  charges 0.206  0.579 

Operation; 

Fuel 0.289  0,649 

Oil.  waste,  and  supplies 0.012  0.024 

Labor 0.041  0.076 

Maintenance: 

Materials 0  026  0.053 

Labor 0  021  0.039 

Administration 0.008  0.011 

Totals 0.603 


Production  costs  for  hydro-electric  plants  in  cents  per 
kilowatt-hour  were: 


1914 

Filed  charges 0.440 

Operation: 

Oil,  waste  and  supplies 0. 009 

Labor. . . .' 0.033 

Maintenance: 

Materials 0.024 

Labor 0.028 

.idministration 0.008 

Totals 0.542 


1920 
1.250 


0.048 
0  052 
0.011 


(2)  The  increase  in  operating  costs  can  logically  and 
conveniently  be  recognized  by  increasing  the  energy 
rate  at  which  power  is  sold.  A  much-practiced  method 
for  accomplishing  this  result  is  to  incorporate  a  coal 
clause  in  the  power  contract,  by  which  the  energy  rate 
varies  either  up  or  down  depending  upon  the  price  of 
coal.  (3)  The  necessity  of  increasing  the  demand  por- 
tion of  power  rates  is  not  so  immediately  apparent  as 
that  for  increasing  the  energy  portion,  but  must  even- 
tually be  recognized  as  soon  as  the  increased  cost  of 
equipment  has  had  time  to  make  its  effect  felt.  (4) 
The  demand  portion  of  power  should  be  based  on  a 
measured  quantity  and  not  inferred  from  the  installed 
equipment.  (5)  Power  factor  should  be  recognized  in 
the  demand  portion  of  a  power  rate.  A  method  rec- 
ognizing power  factor  is  suggested. — -Paper  read  before 
Toronto  Section  A.  L  E.  E.,  1921. 

The  Dalmarnock  Power  Station. — In  this  number  of 
the  series  two  turbo-generators  are  considered  which 
were  supplied  by  the  English  Electric  Company  having 
maximum  continuous  load  of  18,750  kw.  and  15,000  kw. 
as  the  most  economical  load.  A  switch  gear  relay  pro- 
tection and  switchboards  are  also  dealt  with. — London 
Engineering,  June  24,  1921. 

Traction 

Electrification  at  Edinburgh. — It  is  said  that  gaso- 
line motor  buses  and  electric  railway  cars  have  replaced 
cable  operation.  This  combination  is  said  to  give  the 
most  effective  transportation  at  lowest  over-all  costs. 
The  choice  was  determined  by  traffic,  power  and  price 
conditions. — Electric  Railway  Jouriial,  July  2,  1921. 

The  New  Addition  to  the  Vaitellina  Railway,  Lecco 
to  Milan. — G.  HULDSCHINER. — After  a  short  description 
of  the  old  line  the  new  equipment  of  the  recent  addi- 
tion (Lecco-Monza)  is  described,  which  brings  the  line 
within  10  miles  (16  km.)  of  ]yiilan.  Two  power  houses 
supply  15-cyc!e,  three-phase  current  at  20,000  volts 
through  overhead  lines  and  cables.  Along  the  line  are 
distributed  nine  transformer  stations,  containing  each 
one  300-kva.,  20.000  3,000-volt  transformer.  These 
transformers  are  so  designed  as  to  withstand  for  a  short 
time  a  500  per  cent  overload.  The  trolley  lines  consist 
of  two  8-mm.  copper  wires.  Original  it»lling  stock  con- 
sisting of  ten  motor  cars  and  two  locomotives  was 
installed.  The  motor  cars  each  ha\^  two  trucks  driven 
each  by  two  motors.    One  of  these  is  designed  for  3.000 
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volts  and  the  second  motor,  always  used  in  cascade  with 
the  high-voltage  motor,  operates  on  300  volts.  The 
locomotives  have  four  axles,  each  driven  by  a  110-kw. 
motor.  As  the  density  of  the  travel  increased  a  great 
many  more  locomotives  were  ordered.  Of  special  inter- 
est is  the  Westinghouse  1-C-l-type,  which  is  described 
for  the  first  time.  Its  output  is  2,200  hp.,  weight  73 
tons,  driven  by  two  motors.  An  interesting  switching 
diagram  gives  four  economical  speeds.  The  motors  may 
be  operated  either  as  three-phase,  8-pole  motors  or  as 
two-phase,  6-pole  motors  and  can  be  arranged  in  either 
case  in  pai-allel  or  in  cascade.  A  highest  speed  of 
100  km.  per  hour  can  be  maintained.  Characteristic 
running  diagrams  of  the  two  higher  speeds  are  given. 
A  complete  wiring  diagram  of  the  locomotive  and  a 
schematic  connection  of  the  motors  for  the  four  speeds 
are  reproduced.  Several  2-C-2  Brown-Boveri  machines 
are  in  operation,  which  have  been  described  previously. 
The  author  mentions  in  detail  the  equipment  of  the 
power  stations  and  substations,  the  exact  layout  of  the 
overhead  wires  and  experiences  with  the  entire  line. — 
Elektrotechnische  Zeitschrift,  May  26  and  June  2,  1921. 
Electrification  of  St.  Gottliard  Line,  Sivitzerland. — 
Hans  W.  Schuler. — The  description  of  this  system, 
where  the  grade  averages  2.5  per  cent  for  30  miles 
(48  km.),  includes  consideration  of  the  power  stations, 
transmission  lines,  substations  and  overhead  systems. — 
Railway  Electrical  Engineer,  June,  1921. 

Installations,  Systems  and  Appliances 

Electrical  Installations  on  the  Former  Austrian 
Cruiser  Prinz  Eugen.—A.  Mestrand. — This  former 
Austrian  ship,  surrendered  to  France  under  the  peace 
treaty,  has  a  displacement  of  about  20,000  tons.  She 
is  propelled  by  four  screws,  direct  connected  to  steam 
turbines  of  a  total  of  24,000  hp.  Electric  current  is 
generated  in  one  fore  and  one  aft  engine  room,  each 
containing  two  300  to  400  kw.  steam  turbine-driven 
direct-current  126-volt  generators.  The  two  central 
stations  operate  independently,  with  no  means  of  paral- 
leling. Besides  these,  one  75  kw.  Diesel  engine  set  is 
provided.  Provision  is  made  to  switch  any  power  cir- 
cuit on  any  one  of  these  three  stations.  Distributed  all 
over  the  boat  are  thirty-three  motor-generator  sets, 
ranging  from  4.5  kw.  to  120  kw.,  used  in  Leonard  con- 
nection for  all  larger  motor  drives.  Besides  these  two 
direct-current-alternating-current  motor  generators  are 
installed  for  the  operation  of  fans,  utility  motors  and 
some  elevators.  For  the  varied  and  important  drives 
in  the  four  turrets  four  more  motor-generator  sets  per 
turret  of  440-volt  direct  current  are  available.  The  en- 
tire power  supply  system  is  unnecessarily  complicated 
by  the  use  of  such  a  vast  number  of  motor-generator 
sets.  Their  combined  capacity  is  equal  to  the  total  gen- 
erator output.  If  the  alternating-current  system  had 
been  used  throughout  a  great  saving  at  the  same  amount 
of  safety  could  have  been  realized,  aside  from  the 
greater  reliability  of  the  alternating-current  motor. 
The  entire  system,  while  highly  modern,  is  far  too 
complex,  and  is  not  sufficiently  sturdy  for  marine 
usage. — Revue  Generale  de  I'Electricite,  May  28,  1921. 

Refrigeration  Load. — A.  R.  STEVENSON,  Jr. — Atten- 
tion is  called  to  the  rapid  growth  in  electric  refrigera- 
tion, which  the  author  ascribes  chiefly  to  the  rising 
price  of  coal  and  labor  at  a  time  when  electric  power 
ha."*  increased  in  price  only  slightly.  The  desirability  of 
the  refrigeration  load  from  the  point  of  view  of  sea- 
sonal demand   and   the  possibility  of  use  during  light 


load   hours   makes  this   desirable   business   for   central 
stations. — General  Electric  Review,  June,  1921. 

Load  Coixditions  in  the  Glass  Industry. — G.  W.  FlCK^ 
'  — It  is  pointed  out  that  although  the  advantages  of  elec- 
tric drive  are  fully  appreciated  in  the  glass  industry, 
not  more  than  20  per  cent  of  the  93,000  hp.  installed  ia 
glassworks  in  1914  was  purchased.  The  reason  is,  it 
is  said,  that  the  glass  manufacturers  have  their  own 
plants.  An  analysis  is  given  of  the  various  processes 
in  the  glass  manufacturing  industry  showing  the  pro- 
portion of  electrical  energy  used  for  various  processes- 
and  the  load  characteristics. — General  Electric  Review, 
June,  1921. 

Mercury  Vapor  Rectifiers.— The  starting  of  the  first- 
steel-cylinder  mercury  rectifier  operating  in  England 
is  described.  The  equipment  has  a  capacity  of  120  kw. 
at  475  volts.  The  supply  is  three-phase  at  3,000  volts', 
and  50  cycles.  The  following  table  shows  the  efliciency 
of  rectifiers  compared  to  converters  and  motor-genera- 
tors at  550  and  1,500  volts. 


EFFICIENCY  COMPARISON-  BETWEEN  CONVERTERS  AND 
RECTIFIERS 

^         .                         Quarter  Half     Three-quarter    Full 

Plant  Capacity  Load  Load  Lead  Load 

,  ,       „„      ,^  ,„       .    ,                      Per  Cent  Per  Cent     Per  Cent     Per  Cent 

5-kw.,550-volt,  50  periods: 

Rectifier 92  3  93  7  94  0  93  8 

Rotary  converter 85.0  91   0  92  2  92  ft. 

l,000-kw..550-volt  periods: 

Rectifier 930  94  0  94  2  94  0 

Rotar>- converter 87.0  :'l,4  92  8  93  Oi 

Motor  generator 87  5  90  S  Ql'l. 

I.500-kw.,550-volt,  25 periods: 

Rectifier 92.3  93  6  93  8  93  7- 

Rotary  converter 87  0  91   5  93  2  93  9 

1.500-kw..  1,500-volt,  2,500-lb.:    rec- 
tifier   95.2  96  2  96.3  96.1 

It  is  seen  that  the  efliiciency  is  extremely  high  for  high- 
voltage  systems. — London  Electrical  Times,  June  9, 
1921. 

Electrochemistry  and  Batteries 

Electrical  Methods  in  the  Fixation  of  Nitrogen. — F.. 
ROWLINSON.— The  electrical  methods  for  the  fixation  of 
nitrogen  are  classed  as  follows:  (1)  The  production  of 
nitric  acid  and  other  nitrates  by  oxidation  of  atmos- 
pheric nitrogen  in  the  electric  arc;  (2)  the  synthesis 
of  ammonia  from  nitrogen  and  hydrogen  through  the' 
action  of  a  catalyst  in  an  electrically  heated  furnace; 
(3)  the  high  temperature  production  of  the  nitrides  of 
certain  metallic  elements;  (4)  the  production  of  cyana- 
mides  and  cyanides.  These  methods  are  discussed  in 
detail  and  figures  are  also  given  concerning  the  energy 
required  by  the  new  processes. — Beama  (British  Elec- 
trical and  Allied  Manufacturers'  Association),  June, 
1921. 

Units,  Measurements  and  Instruments 

An  Absolute  Voltmeter  for  250,000  Volts. — A.  Palm. 
— The  principle  of  this  voltmeter  is  a  combination  of  a 
current  balance  and  an  electrostatic  voltmeter.  The 
necessary  large  electric  clearances  imposed  by  the  high 
voltage  are  kept  at  a  minimum  by  inclosing  the  entire 
balance  in  an  air-tight  casing,  which  stands  under 
nitrogen  pressure  of  12  atm.  A  formula  has  been 
developed  for  voltage  and  current  readings,  derived 
from  the  torque  of  the  balance.  Regulation  and  read- 
ing of  the  scale  are  distance-operated  by  insulating  rods 
and  two  small  telescopes.  The  author  claims  for  this 
instrument  the  highest  accuracy  ever  achieved  with 
such  apparatus,  amounting  to  1  per  cent  at  the  begin- 
ning and  0.3  per  cent  at  the  end  of  the  scale. — Elek- 
trotechnische Zeitschrift,  May  26.  1921. 
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New  Bedford  Utility  6  1-2's  Sell  at 
Premium 

AN  INTERESTING  financial  feature  of  last  week 
.  was  the  bidding  by  eastern  banking  houses  for  the 
$572,000  issue  of  64  per  cent  first  mortgage  gold  bonds, 
series  C,  of  the  New  Bedford  (Mass.)  Gas  &  Edison 
Light  Company.  These  bonds,  which  are  legal  invest- 
ment for  Massachusetts  savings  banks,  were  secured 
at  102.65  and  later  offered  to  investors  at  104.65,  yield- 
ing 6.05  per  cent. 

Net  earnings  are  more  than  two  and  one-half  times 
the  interest  on  the  funded  debt.  Also  the  company 
has  an  enviable  dividend  record.  Annual  dividends  of 
not  less  than  $6  per  share  were  paid  from  1891  to  1907 
and  not  less  than  $11  per  share  since  1907.  Since  1917 
dividends  have  been  at  the  rate  of  $12  per  share. 


Minnesota  Interference  Case  Settled 
Temporarily 

DISMISSAL  of  the  temporary  restraining  order  and 
an  agreement  for  issuance  of  a  consent  order  with- 
out prejudice  permitting  the  power  company  to  turn  the 
2,300-volt  current  on  its  circuits  so  far  constructed  was 
the  result  of  an  inductive  interference  case  argued  in 
court  at  Worthington,  Minn.,  on  July  19.  Thirteen  miles 
of  line  to  be  operated  at  2,300  volts  initially,  but  for 
ultimate  6,600-volt  operation,  is  under  construction,  and 
operation  had  been  temporarily  restrained  on  the  plea 
that  it  would  put  the  ground-return  telephone  lines 
which  it  paralleled  out  of  commission.  The  Citizens' 
Light,  Heat  &  Power  Company  of  Tracy,  the  Woodgate 
Telephone  Company  and  the  village  of  Currie  were 
involved.  Service  will  be  given  to  the  village  of  Currie 
by  the  new  line.  When  the  voltage  is  to  be  raised  above 
2,300  volts  the  proceedings  may  be  revived  at  the  option 
of  the  telephone  company,  and  the  court  will  then  hear 
the  evidence  as  to  the  need  of  a  permanent  injunction 
against  the  operation  of  the  power  line  at  the  higher 
voltage. 

Ohio  to  Adopt  Construction  and 
Interference  Rules 

THE  Ohio  Legislature  at  its  last  session  passed  a 
law  under  which  the  Public  Utilities  Commission 
must  promulgate  rules  governing  overhead  crossings, 
and  from  the  wording  of  the  law  it  is  also  expected 
that  rules  covering  inductive  interference  must  also  be 
adopted.  The  organization  of  a  joint  committee  to 
formulate  rules  is  nearly  complete.  In  addition  to 
the  representatives  of  the  commission,  members  rep- 
resenting the  communication,  power  and  railroad  in- 
terests are  being  chosen.  It  is  regarded  as  rather 
unfortunate  that  with  the  inductive  interference  ques- 
tion in  its  present  state  it  shou'.d  be   included  in  the 


work  of  the  committee,  because  there  is  every  reason 
to  believe  that  certain  of  the  interests  involved  will 
insist  on  the  adoption  of  detailed  rules.  Under  the  law 
the  rules  must  be  adopted  before  there  is  any  oppor- 
tunity for  the  work  now  under  way  between  the  power 
and  telephone  interests  to  be  completed. 


Financial   Plans   for   Canalization   of   St. 
Lawrence  Yet  to  Be  Worked  Out 

ONE  of  the  most  serious  difficulties  yet  to  be  worked 
out  with  reference  to  the  St.  Lawrence  River 
canalization  and  incidental  water-power  development  is 
that  of  raising  the  necessary  funds.  This  matter  was 
given  serious  consideration  on  the  tour  of  inspection 
of  the  proposed  system  by  governors,  senators,  repre- 
sentatives in  Congress,  electric  light  and  power  men, 
bankers  and  other  business  men,  just  concluded.  It 
came  out  that  no  consideration  had  been  given  to  any 
plan  whereby  the  Canadian  and  United  States  govern- 
ments would  be  required  to  appropriate  any  money. 
The  possibility  was  expressed,  however,  that  an  inter- 
national corporation  might  be  formed  to  dc  the  financing 
by  bonds  guaranteed  by  the  two  governments. 

Just  how  the  cost  is  to  be  divided  between  the  two 
countries  has  not  been  decided,  but  the  feeling  was 
expressed  on  the  trip  that  when  this  matter  comes  up 
Canada  might  be  willing  to  bargain  in  this  matter 
through  the  division  of  power.  The  water  power  to  be 
developed  is  expected  to  pay  for  the  cost  of  the  entire 
project  in  fifty  years. 

"There  is  no  doubt  that  the  power  will  pay  for  the 
entire  project  in  fifty  years,"  said  Senator  Lenroot  to 
the  delegates  on  the  trip,  "and  when  that  happens  it 
will  become  a  great  national  asset  which  may  be  de- 
veloped into  a  source  of  revenue,  or,  as  I  hope  will  be 
the  case,  may  supply  power  at  a  merely  nominal  cost  to 
those  sections  of  the  country  which  need  it  so  badlv." 


Comprehensive  Electrical  Exhibit  at 
Chicago  Pageant  of  Progress 

GEORGE  B.  FOSTER,  vice-president  of  the  Com- 
monwealth Edison  Company,  who  is  in  charge  of 
the  electrical  show  at  the  Chicago  Pageant  of  Progress, 
starting  July  30,  has  announced  that  the  exhibit  will 
tell  the  stor.v  of  electricity  from  the  standpoint  of  the 
electric  light  and  power  company,  the  manufacturer  and 
the  electric  railwa.v.  The  electrical  show  committee 
has  arranged  for  fifty-six  booths  at  the  pageant,  which 
is  to  be  given  on  the  Municipal  Pier.  An  attendance 
of  at  least  a  million  is  expected,  and  Mr.  Foster  ex- 
pressed his  belief  that  the  electrical  exhibit  will  be 
valuable  in  conveying  to  the  public  an  idea  of  the 
magnitude  of  the  electrical  industry  and  its  great  serv- 
ice to  the  people. 
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The  light  and  power  division  of  the  exhibit  will  depict 
the  part  played  by  the  Commonwealth  Edison  Company 
in  the  growth  of  Chicago.  A  large  map  of  the  city 
will  show  the  location  of  the  generating  stations  and 
substations  and  the  power  load  of  the  most  important 
industries,  as  well  as  the  residence  load.  A  model  of 
the  old  Harrison  Street  generating  station,  at  one  time 
the  largest  in  the  world,  will  be  contrasted  with  present- 
day  plants.  The  manufacturers'  exhibit  will  aim  to 
demonstrate  the  safety  and  convenience  of  electricity. 


Supply  Manufacturers'  New  Section 
Chairman 

RESULTS  of  the  Associated  Manufacturers  of  Elec- 
.trical  Supplies  section  election,  held  at  the  New 
London  convention  the  last  week  in  June,  are  now 
being  filed  at  the  headquarters  of  the  association,  80 
East  Forty-second  Street,  New  York  City.  The  list 
received  to  date  of  the  new  chairmen  of  the  various 
sections  that  were  chosen  follows: 

Heating  Appliances  Section— W.  M.  Steams,  General 
Electric  Company,  Schenectady.  Domestic  appliance  com- 
mittee of  this  section — H.  S.  Mirrielees,  Manning,  Bowman 
&  Company,  New  York  City;  range  committee — F.  F. 
Fashee,  Westinghouse  Electric  Products  Company,  Mans- 
field, Ohio;  industrial  heating  committee — Harold  Fulwider, 
General  Electric  Company,  Schenectady;  technical  commit- 
tee— E.  N.  Lightfoot,  Cutler-Hammer  Manufacturing  Com- 
pany, New  York  City. 

Radio  Section— D.  R.  W.  Murdock,  William  J.  Murdock 
Company,  Chelsea,  Mass. 

Snap  Switch  Section— S.  P.  Williams,  Hart  &  Hegeman 
Manufacturing   Company,   Hartford,   Conn. 

Line  Material  Section — Louis  McCarthy,  Macallan  Com- 
pany, Boston. 

Air  Circuit  Breaker  Section— C.  T.  Evans,  Cutler-Ham- 
mer Manufacturing  Company,  Milwaukee. 

Outlet  Box  Section— G.  H.  Sicard,  Pratt-Chuck  Company, 
Frankfort,  N.  Y. 

Fuse  Section— C.  A.  Bates,  Bryant  Electric  Company, 
Bridgeport,  Conn. 

Electrical  Contractors'  Arrangement  with 
Brotherhood  Continued 

/V^TER  some  debate  over  the  report  of  the  national 
l\  council  to  the  convention  of  the  National  Asso- 
ciation of  Electrical  Contractors  and  Dealers  at  Buf- 
falo, N.  Y,,  on  Thursday,  July  21,  the  report  was 
adopted.  Objection  to  the  continuance  of  the  arrange- 
ment existing  between  the  contractors  and  the  Inter- 
national Brotherhood  of  Electrical  Workers  was  raised 
chiefly  by  the  delegates  from  Pennsylvania  and  Massa- 
chusetts, which  have  refused  to  enlist  the  good  offices 
of  the  national  council  in  settling  strikes  now  in  effect. 
Following  are  the  fundamentals  embodied  in  the  coun- 
cil's code,   which  has  been  indorsed  by  both  sides: 

1.  Strikes  and  lockouts  are  undesirable  from  every  point 
of  view. 

2.  No  dispute  can  arise  between  employer  and  employee 
which  cannot  be  settled  in  friendly  negotiation,  by  con- 
ciliation or  by  arbitration,  provided  the  parties  in  dispute 
have  the  will  honestly  to  try  one  or  more  of  these  methods. 

3.  The  industry  cannot  fail  to  thrive  on  co-operation  be- 
tween employer  and  employee  and  will  surely  languish  if 
such  co-operation  is  absent. 

4.  Co-operation  resulting  in  mutual  good  will  is  the  key 
to  increased  production  and  better  craftsmanship. 

5.  The  road  to  the  highest  eflRciency  of  the  individual 
working  unit  lies  through  the  field  of  frank  co-operation 
and  fair  dealing. 

6.  Local   union   leadership   must  be  greatly  improved. 


7.  The  mere  display  of  power  is  the  last  thing  in  the 
world  that  insures  the  success  of  an  association,  an  or- 
ganization or  an  industry. 

8.  Labor  unions  and  associations  dealing  with  them  must 
stop  thinkmg  so  much  about  organization  and  think  very 
much  more  about  the  essentials  of  the  cause  of  the  work- 
ingman. 

9.  Labor  unions  and  associations  dealing  with  them  must 
declare  their  purpose  to  bring  about  three  things— good 
working  conditions,  good  wages  and  the  highest  possible 
standard  of  craftsmanship.  ■ 

10.  Labor  unions  and  associations  dealing  with  them  must 
plan  their  campaigns  wholly  on  the  basis  of  the  service 
which  each  is  capable  of  rendering. 

11.  If  a  labor  union  or  an  association  is  to  make  itself 
desirable  and  indispensable  and  cherished  for  all  time,  the 
way  to  do  it  is  to  forget  itself  in  the  widest  possible  serv- 
ice of  its  cause. 


Small-Community  Advertising  for  Utilities 
to  Be  Studied 

THE  executive  committee  of  the  Commercial  Section 
of  the  National  Electric  Light  Association  held  a 
meeting  last  week  at  Association  Island,  Henderson 
Harbor,  N.  Y.,  to  receive  reports  on  the  organization 
of  business  and  to  outline  the  work  for  the  coming 
year.  It  was  decided  to  discontinue  the  elaborate  pro- 
gram of  division  activities  that  was  undertaken  last 
year  by  the  Bureau  of  Advertising  and  Publicity  Serv- 
ice and  instead  to  appoint  this  year  a  small  advisory 
committee  to  be  composed  of  represer.tatives  of  smaller 
central-station  companies  who  have  been  successful  in 
publicity  work,  together  with  representatives  of  several 
manufacturers  who  have  been  active  in  co-operation 
with  the  local  central-station  companies,  in  smaller  cities 
in  advertising.  It  shall  be  the  purpose  of  this  commit- 
tee to  investigate  and  report  on  the  best  methods  of 
advertising  in  the  smaller  cities  and  to  make  recom- 
mendations that  will  give  practical  guidance  in  the 
utilization  of  manufacturers'  advertising  matter  and 
other  measures  of  publicity.  No  chairman  has  as  yet 
been  selected  for  this  committee. 

The  educational  committee  returned  to  the  treasury 
of  the  Commercial  Section  a  check  for  $.5,000,  the  profits 
of  its  last  year's  work,  and  announced  a  further  bal- 
ance of  $3,000  in  the  bank,  sufficient  with  the  stock 
on  hand  to  carry  on  the  educational  courses  through  the 
present  administration. 


Electric  Utilities  Making  Coal-Storage 
Arrangements 

ALL  the  member  companies  of  the  National  Electric 
l\  Light  Association  have  been  cautioned  to  give  at- 
tention to  the  storage  of  coal  for  winter,  according  to 
Executive  Manager  M.  H.  Aylesworth.  As  was  stated 
in  last  week's  issue  of  the  Electrical  World,  this 
matter  was  brought  to  the  attention  of  the  joint  coal 
committee  of  the  three  national  utility  associations,  of 
which  J.  W.  Lieb  is  chairman,  by  Secretary  of  Com- 
merce Hoover  and  former  Chairman  Clr-rk  of  the  Inter- 
state Commerce   Commission. 

"The  electric  light  and  power  corr.janies,"  Mr.  Ayles- 
worth said  on  Wednesday,  "are  evidencing  a  sincere 
desire  to  co-operate.  We  hav?  already  heard  from  a 
number  of  our  member  companies,  and  most  of  them 
had  already  made  arrangements  for  winter  storage. 
The  others  say  that  they  are  giving  the  matter  con- 
sideration and  can  be  counted  upon  to  be  found  pre- 
pared when  winter  sets  in." 
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Municipal  Ownership  Bill  Reported 
Adversely  in  Georgia 

TWO  bills  introduced  at  this  session  of  the  Georgia 
Legislature  and  seeking  to  bring  about  municipal 
ownership  and  operation  of  street  railways  and  electric 
light  and  power  companies  have  been  reported  adversely 
by  the  committee  of  the  House  of  Representatives  to 
which  they  were  referred.  One  of  the  bills  proposed 
an  amendment  to  the  State  Constitution  so  that  the 
credit  of  the  State  might  be  used,  or  debt  incurred  on 
behalf  of  the  state  to  construct  or  acquire  or  lease, 
maintain  and  operate  plants  or  other  means  for  the 
generation,  transmission  and  sale  of  electric  or  other 
light,  heat  and  power.  The  adverse  report  of  the  com- 
mittee on  this  bill  was  practically  unanimous,  the  vote 
being  30  against  the  bill  and  only  1  in  favor  of  it. 

The  other  bill  provided  for  an  amendment  to  the 
State  Constitution  so  as  to  authorize  municipalities  to 
incur  debt  to  the  extent  of  7  per  cent  of  the  assessed 
valuation  of  the  property  therein  for  taxation  (in  addi- 
tion to  the  7  per  cent  now  provided  by  law)  for  the  pur- 
pose of  acquiring  and  operating,  among  other  things, 
public  utilities,  such  as  street  railways  and  electric 
light  and  power  plants.  The  report  on  this  bill  was 
24  against  and  7  in  its  favor. 

The  bills  were  fostered  by  the  so-called  Municipal 
League  of  Georgia,  which  has  been  actively  conducting 
a  campaign  in  the  interest  of  public  ownership  and 
operation  of  water-power  plants  in  Georgia,  along  lines 
somewhat  similar  to  the  Hydro-Electric  Commission  of 
Ontario,  Canada. 

Energy  Sales  by  California  Irrigation 
Districts  to  Power  Companies 

ANNOUNCEJIENT  has  been  made  by  the  California 
.  Railroad  Commission  of  its  intention  to  inquire 
into  the  sale  of  electrical  energy  by  irrigation  districts 
to  power  companies.  The  intention  of  the  commission 
was  indicated  when  the  application  of  the  Merced  Irri- 
gation District  to  sell  power  to  be  developed  at  the 
Exchequer  Dam,  in  Mariposa  County,  was  set  for  formal 
hearing.  The  importance  of  this  matter  was  disclosed 
by  the  attendance  at  a  preliminary  conference  before 
the  commission  of  officers,  engineers  and  attorneys  of 
the  irrigation  district,  the  power  company  and  protest- 
ing water  users  in  the  district,  as  well  as  of  attorneys 
and  engineers  from  Madera  and  interested  listeners 
from  other  San  Joaquin  Valley  counties. 

In  addition  to  the  Merced  project  there  are  a  number 
of  other  contemplated  irrigation  districts  in  the  valley, 
in  various  preliminary  stages  of  development,  in  which 
the  same  issues  are  involved.  In  order  to  be  independent 
of  seasonal  variation  in  rainfall  and  to  cover  a  larger 
area  all  these  districts  are  planning  storage  resei-\-oirs 
that  will  cost  millions  of  dollars.  To  lessen  the  cost 
of  water  to  these  districts  it  is  proposed  to  construct 
power  plants  at  the  impounding  dams  and  to  sell  the 
electrical  energy  generated.  The  commission  was  told 
that  the  general  sentiment  of  the  farmers  is  to  whole- 
sale this  power  to  existing  companies  rather  than  to  put 
in  distiibuting  systems  for  retail.  The  commission  has 
no  jurisdiction  over  irrigation  districts.  It  has,  how- 
ever, authority  over  the  power  companies.  In  other 
words,  the  commission  cannot  fix  the  price  at  which  the 
districts  must  sell,  but  can  fix  the  price  at  which  the 
power  companies  may  buy. 


A.  Emory  Wishon,  general  manager  of  the  San  Joa- 
quin Light  &  Power  Corporation,  told  the  commission 
that  the  policy  of  that  company  is  to  encourage  the  for- 
mation of  these  irrigation  districts,  with  supplementary 
power  plants,  upon  the  theory  that  all  development 
enterprises  will  be  of  benefit  to  the  company. 


Commercial  Men  Planning  Southern 
Meeting  in  January 

IT  WAS  definitely  decided  at  the  meeting  of  the  N.  E. 
L.  A.  wiring  committee  and  the  Commercial  Section 
executive  committee  last  week  at  Association  Island  to 
arrange  for  meetings  of  these  two  committees  and  any 
other  committees  that  may  group  with  them  at  New 
Orleans  next  January.  It  is  believed  that  there  are 
a  large  number  of  men  in  Southern  member  central- 
station  companies  who  are  unable  to  attend  meetings 
in  the  North  but  would  gladly  avail  themselves  of  an 
opportunity  to  do  so  in  some  city  of  the  far  South. 
At  the  same  time  it  will  put  the  committees  in  touch 
with  the  sentiment  of  the  Southern  companies. 

Special  invitations  are  to  be  sent  to  Southern  mem- 
bers to  be  present  at  these  meetings  and  actively  par- 
ticipate, and  it  is  hoped  and  believed  that  there  will  be 
a  hearty  response.  Out  of  it  should  come  very  definite 
benefits  in  a  closfr  contact  between  the  Northern  and 
Southern  sections  of  the  industry  and  a  more  active 
co-operation.  Rawson  Collier,  general  manager  of  the 
Georgia  Railway  &  Power  Company,  has  invited  the 
committee  members  to  stop  off  for  a  day  at  Atlanta 
on  the  way  down,  as  the  guests  of  his  company. 

In  addition  to  the  New  Orleans  meeting  in  January, 
the  Commercial  Section  bureaus  and  executive  commit- 
tee have  included  in  their  schedule  a  fall  meeting  in 
Rochester,  N.  Y.,  at  the  time  of  the  Illuminating  Engi- 
neering Society  convention  there,  and  spring  meet- 
ings to  be  held  in  March  in  New  York,  at  the  general 
headquarters  of  the  association. 


New  Utility  Issues  Total  817,569,000 
This  Week 

FOUR  new  issues  of  utility  securities  *;otaling  §17,- 
569,000  were  offered  this  week.  The  largest  is 
$6,000,000  of  convertible  8  per  cent  secured  gold  notes 
of  the  Cincinnati  Gas  &  Electric  Company.  The  notes, 
which  are  to  provide  funds  to  pay  or  refund  expendi- 
tures incurred  for  construction  purposes,  are  offered  at 
993  and  interest. 

The  Detroit  Edison  Company  issue  is  $5,569,000  of 
6  per  cent  first  and  refunding  mortgage  gold  bonds  due 
in  1941  at  88  and  interest  yielding  7.15  per  cent.  The 
proceeds  of  the  issue  will  be  used  to  retire  bank  loans 
and  provide  additional  working  capital.  The  Brooklyn 
Edison  Company  is  offering  $3,000,000  general  mort- 
gage series  D  7  per  cent  gold  bonds  due  in  1940  at  981 
and  interest  to  yield  about  7.15  per  cent.  Proceeds  are 
to  be  used  to  reimburse  the  company  for  the  cost  of 
additions  and  extensions  to  take  care  of  increasing 
business. 

The  fourth  issue  is  $3,000,000  of  the  Central  Maine 
Power  Company's  first  and  general  mortgage  7  per  cent 
gold  bonds,  non-callable  during  the  first  five  years, 
maturing  in  1941.  They  are  offered  at  95i  and  interest 
to  yield  about  7.45  per  cent. 
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Large  Coal  Acreage  Purchased  for 
Windsor  Power  Plant 

IN  ORDER  to  insure  an  adequate  supply  of  fuel  for 
its  large  power  plant  at  Windsor,  W.  Va.,  independent 
of  public  carrier  transportation  charges  and  difficulties 
during  periods  of  car  shortage,  the  West  Penn  Power 
Company,  in  conjunction  with  the  American  Gas  & 
Electric  Company,  announces  the  closing  of  one  of  the 
largest  coal  deals  recently  consummated  in  West  Vir- 
ginia. The  transaction  involves  the  purchase  of  7,000 
acres  of  Pittsburgh  vein  steam  coal  by  the  Penn  Ameri- 
can Coal  Company,  owned  jointly  by  the  West  Penn 
Power  Company  and  the  American  Gas  &  Electric  Com- 
pany, from  James  A.  Paisley  of  Cleveland,  Ohio.  The 
consideration  is  understood  to  have  been  approximately 
$1,500,000. 

With  existing  holdings  of  the  same  interests,  which 
the  new  tract,  comprising  approximately  40,000,000 
tons,  adjoins,  title  to  a  solid  block  of  10,000  acres  is 
obtained,  providing  coal  of  high  quality  sufficient  to 
supply  the  Windsor  power  station  fifty  to  sixty  years. 
The  output  of  the  mine  adjacent  to  the  power  plant  is 
now  being  increased  to  2,500  tons  per  day. 


More    Interest    Displayed    in    Muscle 
Shoals  Plant  Disposition 

THE  interest  being  displayed  in  the  Muscle  Shoals 
projects  by  private  manufacturers  and  by  certain 
chemical  companies  has  revived  the  subject  in  Wash- 
ington. Senator  Underwood  contends  that  the  public 
can  secure  the  maximum  benefit  from  these  projects 
through  their  operation  by  the  government,  but  he 
prefers  seeing  them  operated  by  private  interests  rather 
than  to  see  them  lie  idle.  He  is  of  the  opinion  that 
Congress  has  maneuvered  itself  into  a  predicament  on 
the  proposition.  He  does  not  see  how  it  can  now  refuse 
to  let  the  dam  be  finished,  in  view  of  the  arguments  used 
to  kill  the  appropriation  for  that  purpose.  To  be  con- 
sistent, he  believes  Congress  will  have  to  accept  any 
reasonable  offer  from  a  responsible  private  source. 

The  board  of  directors  of  the  Mississippi  Valley 
Association,  on  the  strength  of  the  report  of  a  special 
committee  which  visited  Muscle  Shoals,  has  adopted  a 
formal  resolution  urging  upon  Congress  the  need  for  an 
appropriation  which  will  allow  the  immediate  resump- 
tion of  work  on  the  dam  and  which  will  permit  of  the 
disposition  to  private  interests  of  the  government's 
holdings  there  so  as  to  serve  best  the  public  interest. 

The    detailed    proposal    submitted    by    Henry    Ford, 


which  has  been  analyzed  by  the  Chief  of  Engineers,  was 
stated  by  Secretary  of  War  Weeks  on  Monday  to  be 
unsatisfactory  in  its  present  shape  because  of  the 
guarantee  of  600,000  hp.  asked  of  the  government.  He 
and  Mr.  Ford  are  soon  to  confer  on  the  proposition. 
The  other  inquiries  in  regard  to  the  disposal  of  the 
Muscle  Shoals  properties  are  now  being  considered. 

According  to  newspaper  reports,  the  Chief  of 
Engineers,  Major  General  L.  H.  Beach,  has  advised 
Secretary  Weeks  that  the  Ford  offer  with  certain 
changes  be  accepted. 


N.  E.  L.  A.  Section  Committee  Chairmen 

ANNOUNCEMENT  is  made  this  week  of  the  chair- 
.  men  of  most  of  the  principal  committees  of  the 
Technical,  Commercial  and  Accounting  Sections  of  the 
National  Electric  Light  Association  as  follows: 

Technical  Section. — Electrical  apparatus,  A.  H.  Lawton, 
Consumers'  Power  Company,  Jackson,  Mich.;  hydraulic 
power,  Markham  Cheever,  Utah  Power  &  Light  Company, 
Salt  Lake  City;  inductive  interference,  A.  E.  Silver,  Electric 
Bond  &  Share  Company,  New  York  City;  meter,  W.  L. 
Wadsworth,  Minneapolis  General  Electric  Company;  over- 
head systems,  L.  M.  Klauber,  San  Diego  Consolidated  Gas  & 
Electric  Company;  prime  movers,  H.  P.  Liversidge,  Phila- 
delphia Electric  Company;  safety  rules,  Thomas  Sproule, 
Public  Service  Electric  Company,  Newark,  N.  J.;  under- 
ground systems,  D.  W.  Roper,  Commonwealth  Edison  Com- 
pany, Chicago. 

Commercial  Section. — Lighting  Sales  Bureau,  L.  R.  Wal- 
lis,  Edison  Electric  Illuminating  Company  of  Boston;  Mer- 
chandise Sales  Bureau,  C.  E.  Greenwood,  Edison  Electric 
Illuminating  Company  of  Boston;  Power  Sales  Bureau,  C.  K. 
Nifhols,  New  York  Edison  Company;  commercial  service 
and  relations  with  customers,  Harold  Wright,  Common- 
wealth Edison  Company,  Chicago;  education,  Fred  R.  Jen- 
kins, Commonwealth  Edison  Company,  Chicago;  "Electrical 
Salesman's  Handbook,"  George  H.  Jones,  Commonwealth 
Edison  Company,  Chicago;  electrically  equipped  furniture, 
Joseph  F.  Becker,  United  Electric  Light  &  Power  Company, 
New  York ;  finance,  Oliver  R.  Hogue,  Commonwealth  Edison 
Company,  Chicago. 

Accounting  Section. — Classification  of  accounts,  reports 
to  commissions  and  relations  with  other  associations,  W.  J. 
Meyers,  United  Electric  Light  &  Power  Company,  New 
York;  budget,  Harry  A.  Snow,  Detroit  Edison  Company; 
customers'  records  and  billing  methods,  J.  D.  Jacobus,  De- 
troit Edison  Company;  purchasing  and  storeroom  account- 
ing, W.  F.  Stevens,  Edison  Electric  Illuminating  Company 
of  Boston;  security-holders'  records*,  Robert  Daveny,  Con- 
sumers' Power  Company,  Jackson,  Mich.;  fixed  capital  rec- 
ords,* J.  H.  Lobban,  Detroit  Edison  Company;  accounting 
education,  Fred  R.  Jenkins,  Commonwealth  Edison  Company. 


*Xl-w  committees  this  year. 


Delesates  to  Contractors'  Convention  at  Buffalo  Last  Week 
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Fight  for  State  Ownership  of  Power  Is 
on  in  California 

BACKED  by  the  Governor  of  the  State  and  other 
political  leaders,  the  California  League  of  Munici- 
palitie.s  ha.s  begun  its  public  campaign  to  force  through 
an  initiative  petition  for  the  formation  of  a  state 
water  and  power  board  fashioned  after  the  model  of 
the  Hydro-Electric  Power  Commission  of  Ontario.  A 
legislative  measure  to  form  such  a  board  was  defeated 
at  the  last  session  of  the  California  Legislature,  which 
closed  two  months  ago.  Following  this  the  League 
if  Municipalities,  which  is  composed  of  officials  of 
various  California  cities,  met  in  Sacramento  and  was 
advised  by  Governor  Stephens  to  take  all  possible  mean.s 
to  make  the  defeated  Johnson  act  a  law.  This  latest 
step  is  the  result  of  that  conference. 

The  new  measure  has  been  drawn  with  the  assistance 
of  the  state  legislative  counsel  under  the  auspices  of 
a  committee  composed  almost  entirely  of  politicians. 
In  a  public  statement  on  July  26  this  committee  says  in 
part:  "The  necessity  of  state  action  has  been  indicated 
by  public  bodies  which  have  investigated  and  reported 
upon  the  underlying  problem  of  water  and  power  short- 
age. The  State  Railroad  Commission,  in  a  special 
report  to  the  Governor  in  which  it  summarized  the  find- 
ings of  the  water  emergency  conference,  estimated  that 
$1,500,000,000  must  be  spent  in  California  in  the  next 
ten  years  on  hydro-electric  and  irrigation  development." 
The  committee  is  authority  for  the  statement  that  the 
same  commission  report  continued:  "We  believe  that 
the  time  is  past  when  the  state  as  a  whole  can  afford 
to  sit  by  and  wait  for  the  spasmodic  development  of 
its  resources  by  individuals.  The  problem  as  a  whole 
may  be  solved  by  the  state  as  such,  and  it  is  our  thought 
that  now  is  the  time  for  a  comprehensive  program  to 
be  outlined.  This  the  state  can  do  through  its  power 
in  the  enactment  of  laws  and  its  ability  to  aid  in 
financing. 

"The  ends  sought  by  the  measure,"  the  committee 
report  goes  on,  "are  three — to  place  the  credit  of  the 
state  behind  public  development  and  the  use  of  hydro- 
electric energy  and  water  at  rates  which  will  attract 
population  and  industry  to  California  and  supply  con- 
sumers at  the  lowest  possible  cost;  a  system  by  which 
development  will  keep  pace  with  demand  and  by  which 
construction  will  be  paid  for  out  of  earnings  without 
taxation,  and  immediate  and  permanent  relief  fr«m 
water  and  power  shortage,  stagnation,  waste  and  the 
high  rates  now  paid." 

It  is  hoped  by  the  committee  to  get  sufficient  sig- 
natures to  place  the  measure  on  the  ballot  in  Novem- 
ber next  year.  The  statement  was  signed  by  six  men, 
including  two  who  were  formerly  in  office  as  congress- 
man and  state  senator.  The  act  creates  a  board  of 
five,  of  which  four  are  to  be  directly  appointed  by  the 
Governor,  the  fifth  being  the  Director  of  Public  Works. 
The  chairman  as  executive  officer  is  to  receive  a  salary 
of  $15,000.  The  other  members  are  to  receive  only  per 
diem  compensation  when  actually  on  duty.  The  meas- 
ure outlines  the  procedure  whereby  cities,  towns,  irri- 
gation, water,  reclamation  or  public  utility  districts, 
acting  singly  or  in  groups,  may  ent^r  into  contracts 
with  the  board  for  the  construction  of  works  and  the 
supply  of  hydro-electric  energy,  or  both.  The  con- 
tracting political  subdivisions  agree  to  purchase  hydro- 
electric energy  or  water  ihui<.  developed  at  rates  which 


will  repay  to  the  state  the  principal  interest,  operation 
and  maintenance  charges  for  such  service  in  fifty  years. 
The  act  also  provides  for  the  issuance  and  sale  by  the 
board  of  state  bonds  to  the  extent  of  the  funds  required 
as  contracts  are  executed  and  the  use  of  such  funds 
for  construction  purposes.  The  ultimate  state  credit, 
for  this  purpose,  according  to  the  committee,  is  limited 
to  $500,000,000.  No  burden  of  either  interest  or  prin- 
cipal will  be  assumed  by  the  state  except  as  the  dis- 
charge of  these  obligations  is  assured  from  the  earnings 
of  the  water  or  power  developments.  Bond  interest  is 
limited  to  6  per  cent. 


Code  Changes  Suggested  to  Stimulate 
Wiring  and  Appliance  Sales 

THE  wiring  committee  of  the  National  Electric  Light 
Association  held  a  meeting  on  Thursday  of  last  week 
at  Association  Island,  Henderson  Harbor,  N.  Y.,  at 
which  action  was  taken  on  a  number  of  interesting 
matters.  Chairman  R.  S.  Hale  reported  the  results  of 
his  investigation  of  the  interchangeability  of  the  dif- 
ferent receptacles  and  plugs  now  on  the  market,  and 
he  was  instructed  to  gather  an  official  set  and  publish 
in  the  name  of  the  committee  a  list  of  those  plugs  and 
receptacles  which  have  been  found  interchangeable  as 
a  recognized  and  acceptable  standardization  practice. 
This,  of  course,  is  the  receptacle  fitting  the  plug  with 
the  parallel  blades  now  produced  on  a  common  standard 
by  about  twelve  manufacturers.  These  various  plugs 
and  receptacles  are  to  be  submitted  to  the  Electrical 
Testing  Laboratory  for  actual  test  to  demonstrate  that 
this  interchangeability  embraces  in  every  case  a  perfect 
contact  and  mechanical  strength.  The  committee  also 
voted  to  make  a  similar  investigation  of  the  attachment 
plugs  used  on  the  appliance  end  of  the  cord  and  the 
larger  plugs  for  heater  connections,  to  have  these  tested 
and  to  publish  the  findings  in  the  effort  to  develop  a 
common    interchangeable   standard. 

Considerable  discussion  was  given  to  proposed  changes 
in  the  National  Electrical  Code,  an;'  the  committee 
voted  to  recommend  formally  the  following: 

1.  That  solid  neutrals  be  allowed  on  the  grounded 
side  of  two-wire  taps  from  three-wire  grounded  systems. 

2.  That  there  should  be  no  limit  to  the  number  of 
outlets  installed  in  residence  service  on  a  circuit  pro- 
tected by  a  proper  fuse,  provided  that  no  such  circuit 
should  supply  more  than  800  sq.ft.  of  floor  area,  and 
that  a  15-amp.  fuse  be  allowed  on  such  circuits. 

3.  That  so  long  as  the  fuse  properly  protects  the  wire 
there  should  be  no  limit  to  the  nominal  size  of  the  lamps 
or  appliances  that  may  be  connected  to  the  wire. 

It  is  felt  that  the  adoption  of  these  rules  will  increase 
the  sale  of  house  wiring  by  reducing  the  cost  of  larger 
facilities  for  the  use  of  appliances,  since  more  con- 
venience outlets  may  be  installed  without  increasing 
the  number  of  circuits. 

In  the  hope  of  overcoming  in  the  public  mind  possible 
fear  of  electric  flatirons  the  committee  also  suggested 
to  the  Underwriters  that  thereafter  flatiron  fires  should 
not  be  classed  with  electric  fires  due  to  defective  instal- 
lation but  be  put  in  the  same  class  as  non-criminal 
incendiary  fires,  since  there  is  no  difference  in  principle 
between  lighting  a  match  and  leaving  it  where  it  will 
start  a  fire  if  not  put  out  and  connecting  a  flatiron 
and  leaving  it  where  it  will  start  a  fire  if  not  dis- 
connected. 
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The   Electrical    Contractor-Dealer   Versus 
the  Non-Electrical  Dealer 

r"s  AN  address  delivered  at  the  annual  convention  of 
the  National  Association  of  Electrical  Contractors 
and  Dealers,  held  in  Buffalo,  N.  Y.,  last  week,  W.  E. 
Robertson,  the  well-inown  electrical  supply  jobber,  said 
that,  offhand,  it  -R-ould  appear  that  existing  and  well- 
established  chaim-els  of  distribution  other  than  elec- 
trical offer  the  most  attractive  field  for  cultivation  on 
the  part  of  both  manufacturers  and  jobber  distribu- 
ters of  electrical  devices,  because  to  the  unthinking  it 
appears  much  simpler  to  induce  a  successful  mer- 
chant in  some  other  line  to  establish  an  electrical 
department  than  to  develop  an  electrical  contractor  or 
salesman  into  a  first-class  merchant.  This  would  un- 
doubtedly be  so,  he  said,  but  for  one  unescapable  factor. 
The  merchandise  ordinarily  sold  by  the  department 
store,  the  hardware  store,  the  furniture  store,  the  drug 
store  and  simDar  stores  requires  no  servicing,  while 
almost  every  labor-saving  and  convenience  electrical 
appliance  requires  servicing  within  a  short  time  after 
it  is  put  into  use,  and  indeed  from  the  beginning  if 
it  is  improperly  used  or  if  it  is  used  on  a  circuit  for 
which  it  is  not  adapted. 

All  motor-driven  devices  sooner  or  later  wear  out  in 
some  part  or  another.  Because  of  their  first  cost  they 
cannot  be  thrown  away  and  new  ones  bought,  and  they 
should  be  repaired.  Most  non-motor-driven  devices  in 
time  require  new  contact  points,  new  cords,  new  ele- 
ments or  new  plugs,  and  because  of  their  initial  cost 
and  the  value  of  the  salvage  repairing  is  justified.  This 
means  that  the  servicing  of  appliances  is  as  necessary 
to  their  use  as  is  the  first  sale,  and  a  service  station 
or  repair  shop  must  be  maintained  in  order  to  keep  a 
customer  satisfied-  The  maintenance  of  a  service  or 
repair  department  is  so  foreign  to  the  conduct  of  an 
ordinary  merchandising  business  and  iiitroduces  such 
an  element  of  discord  that  it  is  only  a  matter  of  time 
when,  in  Mr.  Robertson's  estimation,  department  and 
other  stores  will  abandon  the  sale  of  appliances,  espe- 
cially motor-driven  ones. 

The  Contractor-Dealer  the  Logical  Merchant 

"In  my  judgment,"  said  Mr.  Robertson,  "the  ultimate 
distribution  of  electric  devices  of  all  kinds  is  going  to 
be  through  electrical  channels,  rather  than  through 
hardware  and  department  stores  and  similar  mercantile 
establishments." 

Manufacturing  capacity  has  increased  tremendously 
in  the  last  two  or  three  years  in  the  production  of 
appliances.  Manufacturers  can  produce  more  today 
than  all  the  department,  drug,  hardware  and  electrical 
stores  and  plumbing  establishments  can  sell  to  the 
public,  and  they  are  using  every  known  channel  by 
which  to  reach  the  market.  One  manufacturer  here  and 
there  sticks  to  his  electrical  jobber-contractor  as  a 
channel  and  method  of  distribution. 

"Washing  machines  are  .sold  by  manufacturers  to  any- 
body and  everybody  that  will  buy  them,"  Mr.  Robertson 
continued.  "If  you  develop  today  a  first-class  washing- 
machine  salesman,  a  manufacturer  comes  along  and 
makes  a  retail  distributer  of  him,  at  your  cost.  Thus 
tho  chaos  in  the  business.  But  it  cannot  last.  In  the 
end  I  am  satisfied  that  the  electrical  contractor-dealer 
or  electrical  merchant  is  going  to  be  the  channel  through 
which  this  great  market  will  be  reached. 


"Now  what  has  been  the  experience  in  trying  to  help 
the  contractors  to  capitalize  the  opportunity  and  become 
first-class  merchants?  Here  is  a  beauitful  field  of 
opportunit}' — but  are  you  going  to  occupy  it?" 

Manufacturers  and  their  jobbing  distributer  connec- 
tions, according  to  Mr.  Robertson,  have  spent  more 
money  in  trying  to  educate  the  electrical  contractor  into 
becoming  an  exclusive  electrical  dealer,  or  merchant, 
than  has  ever  been  spent  before  in  the  history  of 
merchandising  in  any  line.  It  has  been  an  uphill  road 
full  of  discouragements  and  not  always  fruitful  of 
results  because  not  all  contractors  are  fitted  to  be 
merchants. 

Out  of  his  experiences  Mr.  Robertson  drew  these  con- 
clusions: 

"To  the  large  contractor  who  is  a  successful  con- 
tractor I  say:  'Stick  to  your  contracting.'  And  I  say  to 
the  little  contractor  who  will  never  be  a  big  one,  'Stick  to 
your  contracting,  but  if  in  connection  with  the  installa- 
tion of  the  wiring  in  a  tailor  shop  or  a  home,  you  can 
sell  a  wa.shing  machine  or  a  vacuum  cleaner,  do  it, 
because  that  is  your  field.  But  don't  invest  any  money 
in  a  sales  organization,  because  you  don't  know  how  to 
do  it,  and  you  will  simply  throw  away  in  six  months  all 
the  money  you  have  made  in  ten  years. 

Departmentalizing  the  Appliance  Business 

"To  the  contractor  who  has  a  fine  location,  has  an 
open  mind  and  is  alive  to  the  opportunities  in  this 
business,  my  advice  is  to  departmentalize  his  appliance 
business,  put  a  man  in  charge  of  it  and  hold  him 
responsible  for  results.  The  great  trouble  is  that  when 
one  talks  about  departmentalizing  the  contractor  thinks 
all  he  has  to  do  is  to  put  a  partition  in  his  store  and  on 
one  side  of  it  conduct  his  merchandising  and  on  the 
other  his  contracting  business.  Another  weakness  is 
that  the  contractor  has  been  trained  as  an  order  taker, 
and  not  as  a  business  creator. 

"The  average  contractor  goes  to  an  architect  or  an 
industrial  engineer  and  gets  the  plans  and  specifications 
and  figures  on  them.  He  spends  his  time  figuring  out 
how  he  can  do  that  work  economically  and  yet  with  a 
profit  to  himself,  in  competition  with  others  who  have 
an  opportunity  to  bid. 

"The  sale  of  electrical  devices  is  an  intensive  proposi- 
tion. You  must  create  demand.  That  is  something  the 
average  contractor  knows  nothing  about.  He,  perhaps, 
has  been  a  workman  or  a  foreman,  and  has  finally  got 
into  a  business  of  his  own.  He  goes  to  the  customer  of 
his  former  boss  and  he  says:  'You  are  going  to  build 
so  and  so;  when  you  get  ready  I  want  to  do  that  work.' 
When  four  or  five  of  them  get  ready  to  go  ahead  with 
their  work,  then  is  when  he  starts  business.  He  is  an 
order  taker. 

"There  is  a  difference  in  methods,  and  unless  a  man 
recognizes  this  difference  and  is  prepared  to  capitalize 
on  leads,  to  pay  fairly  big  commissions — in  the  aggre- 
gate quite  substantial  sums — to  successful  salesmen,  he 
had  better  keep  out  of  the  merchandisiue;  business, 
because  it  will  simply  result  in  shipwreck. 

"There  is  opportunity,  as  Mr.  Goodwin  says,  in  the 
merchandising  of  electrical  devices  by  the  electrical  con- 
tractor— the  electrical  salesman.  I  think  the  electrical 
salesman  has  as  great  a  chance  of  success  as  the  average 
electrical  contractor.  I  believe  the  market  is  coming 
back,  virtually  in  its  entirety,  to  electrical  channels; 
Sut  to  cash  in  on  it  will  require  hard  work,  careful 
analysis  and  patience." 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Mineral  Resources. — A  preliminary 
summary  of  the  "Mineral  Resources 
of  the  United  States  in  1920,"  pub- 
lished by  the  United  States  Geological 
Survey,  has  just  come  off  the  press 
and  may  be  secured  from  the  govern- 
ment printing  office. 

Suit  Against  Arkansas  Light  & 
Power  Dismi-ssed  for  Want  of  Cause. — 

When  the  suit  for  a  receivership  filed 
by  Morgan  &  Company  against  the 
Arkansas  Light  &  Power  Company  of 
Pine  Bluff,  Ark.,  came  up  in  the  United 
States  court  at  Little  Rock  it  was  dis- 
missed for  want  of  cause,  the  company 
showing  that  it  was  not  a  guarantor  of 
the  bonds  concerning  which  suit  was 
brought  and  alleging  malice  in  the 
action. 

Virginian  Power  Gets  Rate  Increase. 
— The  West  Virginia  Public  Service 
Commission  has  authorized  an  increase 
in  power  rates  of  the  Virginian  Power 
Company  and  the  West  Virginia  Light 
&  Traction  Company.  The  new  rates 
are  $1.65  per  kw.  demand  plus  an 
eneigy  charge  of  2.42  cents  per  kw.- 
hr.  for  the  first  1,000  kw-hr.;  2.31  cents 
for  the  ne.\t  block  of  2,000;  2.20  for  the 
next  block  of  2,000;  2.035  for  the  next 
5,000,  and  for  all  over  500,000  kw.-hr. 
1.14  cents. 

Pennsylvania  to  Hold  Industrial  Re- 
lations Conference. — .\n  industrial  re- 
lations conference  is  being  arranged  by 
Dr.  Clifford  B.  Connelley,  Commissioner 
of  the  Department  of  Labor  and  Indus- 
try of  Pennsylvania,  to  be  held  at  Har- 
risburg,  Oct!  24  to  27.  This  confer- 
ence will  include  the  features  of  the 
welfare  and  efficiency  conferences  and 
safety  congresses  of  other  years.  The 
main  topics  to  be  discussed  will  include 
"Industrial  Waste,"  "Industrial  Co-op- 
eration," "Industrial  Publicity,"  "In- 
dustrial Education,"  "Women  and  Chil- 
dren in  Industry"  and  the  "Medical 
Supervision  of  Industry." 

Electric  Housing  in  Glasgow. — The 
Glasgow  Corporation  recently  decided, 
by  way  of  experiment,  to  install  electri- 
cal equipment  in  two  houses  of  a  semi- 
detached block  erected  by  the  corpora- 
tion to  help  meet  the  housing  situation. 
The  equipment  in  each  house  will,  it  is 
said  by  the  London  Electrician,  consi.s-. 
of  an  electric  oven,  electric  cooker,  e'ec- 
tric  wash  boiler  and  electric  washing 
machine,  while  the  rooms  will  be  heated 
by  means  of  electric  fires.  In  on.'  of 
the  houses  the  hot-water  supply  will  be 
provided  by  means  of  a  coal  fire  in  the 
living  room,  and  in  the  other  water 
will  be  heated  by  means  of  an  electric 
calorifier  set  fitted  to   a   storage   tank. 


the  living  rooin  in  this  case  being 
heated  by  an  electric  fire.  The  purpose 
of  the  experiment  is  to  obtain  compara- 
tive figures  of  the  actual  cost  of  energy 
for  the  two  different  types  of  instal- 
lation. 

Electrically  Operated  Moving  Road 
Proposed  in  Yokohama. — Between  the 
jirincipal  shopping  center  in  Yokohama 
and  ""The  Bluff,"  which  contains  a  large 
foreign  colony  and  some  of  the  best 
houses  in  this  Japanese  city,  lies  the 
Jirozaka  hill,  which,  says  the  Japanese 
correspondent  of  Electrical  Industries, 
presents  a  serious  obstacle  to  motorists 
and  jinrikisha  men  alike.  A  Japanese 
engineer  has  applied  for  authority  to 
overcome  this  hindrance  to  traffic  by 
the  construction  of  a  moving  roadway 
which  he  proposes  to  operate  by  elec- 
tricity, levying  a  toll  on  vehicles  of 
every  kind  which  are  aided  by  it. 

War  Department  to  Encourage  Mili- 
tary Inventions. — Announcement  is 
made  that  it  is  the  policy  of  the  War 
Department  to  encourage  the  develop- 
ment of  military  inventions  by  officers, 
enlisted  men  and  civil  employees.  In 
consideration  of  assistance  to  be  given 
by  the  department  in  the  issue  of 
patents,  it  will  require  of  inventors  no 
more  than  a  license  to  manufacture  and 
use  their  inventions  for  governmental 
purposes,  thereby  reserving  to  the 
patentee  complete  freedom  and  owner- 
ship of  the  patent  in  its  commercial 
applications.  In  special  cases  of  in- 
ventions of  great  military  importance, 
however,  provision  is  made  for  exclu- 
sive government  ownership  and  the 
utmoet  secrecy. 

Hydro-Electric  Energy  at  Caribou 
Plant  Expressed  in  Foot-pounds. — The 
two  impulse  wheels  of  the  30,000-hp. 
generating  units  installed  at  the  Cari- 
bou development  of  the  Great  Western 
Power  Company,  which  were  illustrated 
in  the  Electr'.cai,  World,  July  9,  page 
56,  are  each  driven  by  a  jet  of  water 
11  in.  in  diameter,  operating  under  an 
effective  head  of  1,008  ft.  The  energy 
of  the  jet  is  equal  to  the  impact  each 
second  of  a  100-ton  locomotive  at  a 
speed  of  42  miles  an  hour,  or  11,250,000 
foot-pounds.  This  energy  is  taken  up 
by  buckets  36  in.  wide  which  pass 
through  the  jet  at  the  rate  of  sixty  a 
second.  Power  is  transmitted  to  the 
San  Francisco  Bay  district,  186  miles 
distant,  at  165,000  volts. 

Diversity  of  Business  Served  by  San 
Diego  Company. — Dairy  farms,  egg 
plants,  vineyards,  turtle  farms  and 
lemon  orchards  are  illustrated  in  the 
June  issue  of  the  Byllesby  Montlihi 
Ncics  as  among  the  diversified  cus- 
tomei's  served  by  the  San  Diego  (Cal.) 
Consolidated  Gas  &  Electric  Company. 
The  electric  transmission  system  of  this 
company  extends  from  San  Juan 
Capistrano,  77  miles  north  of  San 
Diego,  to  Tia  Juana,  on  the  Mexican 
border  on  the  south,  and  from  the  coast 
to  a  point  30  miles  inland.  This  terri- 
tory is  covered  with  a  network  of  more 
than  750  miles  of  transmission  and  dis- 
tribution lines,  providing  service  to 
-for^y-six  communities.     The  rural  lines 


of  the  electric  department  supply  serv- 
ice to  1,200"  ranches  and  farms  with 
combined  lighting  and  power  require- 
ments of  7,500  hp.  San  Diego's  popu- 
lation by  the  1920  census  was  in  excess 
of  74,000  and  that  of  the  entire  district 
served  by   the  company   110,000. 

Curing  Sweet  Potatoes  by  Electricity. 
— What  is  said  to  be  a  new  use  for 
electricity  will  be  made  at  Birmingham 
next  fall  by  the  Alabama  Power  Com- 
pany, according  to  an  announcement 
just  made.  This  will  be  the  curing  of 
sweet  potatoes.  Those  familiar  with 
sweet-potato  curing  say  that  it  requires 
a  heat  of  from  85  deg.  to  95  deg.  to 
take  the  moisture  out  of  the  vegetable 
when  it  is  first  dug  out  of  the  ground. 
This  is  necessary  in  order  that  the 
potatoes  may  be  kept  through  the 
winter  for  the  spring  trade.  It  is  also 
said  that  an  average  heat  of  50  deg.  is 
necessary  during  the  winter  months  to 
keep  sweet  potatoes  from  freezing.  It 
IS  believed  that  this  heat  can  be  regu- 
lated by  electricity  better  than  by  any 
other  method.  Experts  from  the  state 
experimental  station  at  Auburn  college 
will  conduct  the  experiments. 


Associations  and  Societies 

Denver  Electrical  Co-operafi«e 
League. — This  league  has  recently 
been  organized,  under  the  guidance 
of  an  advisory  committee,  and  exten- 
sive plans  have  been  made  to  assist 
in  the  furtherance  of  the  electrical 
industry  by  better  service,  educationjfl 
and  advertising  campaigns  and  closer 
co-operation  within  the  industry  itself. 
All  four  branches  of  the  industry  are 
represented  in  the  league,  the  local 
contractor-dealers'  association  hold- 
ing membership  as  a  unit.  T.  O. 
Kennedy,  general  superintendent  of 
the  Denver  Gas  &  Electric  Light  Com- 
pany, is  chairman  of  the  advisory  com- 
mittee; E.  C.  Headrick,  a  prominent 
contractor-dealer,  is  ^^ce-chairman, 
and  John  J.  Cooper  of  the  Mountain 
Electric  Company  is  secretary  and 
treasurer.  Offices  have  been  openeu 
at  301  Gas  and  Electric  Building  un- 
der the  direction  of  Sidney  W.  Bishop, 
recently   appointed   executive  manager 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

.\meiir.-in  rhvsicnl  Society.  Pnciflo  Coast 
Section— Btrkeley.   Cal..   Aug.   4    and    S. 

Michigan  Electric  Lipht  .\ssociation  —  Ot- 
tawa  Eeach.    Midi..  -Vug.    24-25. 

X  E.  L.  .\..  New  England  Division — Xew 
London,   t'onn..   Sept.    6-9. 

International  Association  of  Municipal  Elec- 
tricians— Colorado  Springs,  Col.,  Sept. 
6-10. 

Pinnsylvania  Electric  Association — Bedford 
Springs,    Pa.,    Sept.    7-10. 

N'.  E.  I>.  A.,  Great  Lakes  Division — French 
I.iek  Springs.  Sept.  H-16. 

.\ssoriation  of  Iron  and  Steel  Electrica' 
Engineers — Chicago.   Sept.    l!l-24. 

West  Virginia  -  Kentucky  Association  oi 
Mine.  Mechanical  and  Electrical  Engi- 
neers— Huntington.  W.  Va..  Sept.  20-23 

Illuminating    Engineering    Society — Roches- 

tor.  X.  Y..  Sept.  r-e-so. 

.\merican  Electrochemical  Society  —  Lpake 
riacid  Cub.  N.  Y..  Sept.   29-Oct.  1. 

.\merican  Electric  Railway  Association -- 
Atlantic  City,  N.  J..  Oct   3-7. 

N'.  E.  L.  A.,  Southeastern  Section-  .Cliat- 
tanooga.  Tenn..  Oct;  lS-20. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Tentative  Valuations. — For  the  pur- 
pose of  emergency  proceedings  a  ten- 
tative value  of  utility  property  is 
deemed  by  the  Missouri  Public  Service 
Commission  to  be  sufficiently  reflected 
by  a  prior  established  tentative  value 
plus  additions  to  the  plant  subsequent 
thereto  where  upon  a  comparison  of 
value  with  other  like  property  and  the 
inclusion  of  intangibles  a  considerably 
greater  value  is   indicated. 

Contingency  Reserve  to  Absorb  Fluc- 
tuations   of    Hydro-Electric    System. — 

The  California  Railroad  Commission 
has  expressed  its  approval  of  the  es- 
tablishment by  the  Southern  California 
Edison  Company  of  a  contingency  re- 
serve which  in  dry  years  will  be  drawn 
upon  to  provide  for  additional  operat- 
ing expense  and  which  in  wet  years 
will  be  replenished  from  the  larger  net 
economies  of  those  years.  "It  has  been 
clearly  shown,"  the  commission  said, 
"that  there  is  such  extreme  variation 
in  the  operating  expenses  of  a  utility 
dependent  largely  upon  hydro-electric 
sources  for  its  power  as  to  justify  some 
automatic  means  of  preventing  these 
fluctuations  from  unduly  affecting  both 
rates  and  income.  While  the  principal 
purpose  of  the  reserve  is  that  of  meet- 
ing the  conditions  of  variable  hydro- 
electric supply,  it  is  also  suggested  that 
the  reserve  can  be  properly  used  to 
meet  other  unusual  changes  in  operat- 
ing costs,  emergencies  not  considered 
in  normal  operation,  and  as  a  means  of 
postponing  possible  increases  or  hast- 
ening reductions  in  rates." 

Tennessee  Commission  Indorses 
"Cost  Plus"  Plan. — "Gas  and  electric- 
ity, like  railroad,  street-railway,  tele- 
phone and  water  services,  are,"  the 
Tennessee  Railroad  and  Public  Utilities 
Commission  observed  not  long  ago, 
"so  essential  to  the  general  welfare 
that  it  is  proper  that  at  no  time  should 
the  public  pay  an  unreasonable  price 
therefor,  and  yet  a  just  price — that  is, 
one  that  will  induce  capital  to  invest 
freely  in  such  enterprises  and  thereby 
insure  the  growth  and  continued  main- 
tenance of  such  essential  service — 
chould  at  all  times  be  paid.  No  bet- 
ter plan  to  insure  to  the  public  and 
to  those  serving  the  public  with  these 
vital  essentials  just  prices  for  these 
commodities  has  yet  been  devised  than 
what  is  popularly  designated  now  as 
'cost  plus'  or  the  'service  at  cost'  plan. 
Under  this  plan  the  public  pays  the 
actual  cost  of  producing  the  service, 
provides  a  fund  to  be  held  exclusively 
for  a  renewal  and  replacement  of 
plants,  thereby  practically  insuring  the 


continuance  in  public  service  of  effi- 
cient plants  and  equipment,  and  in  ad- 
dition a  fair  return  upon  the  legitimate 
investment  in  properties  devoted  to 
serving    the    public." 

Minimum  Charge  Suspended  Until 
the  Establishment  of  Adequate  Serv- 
ice.— Where  a  small  utility  with  a 
normal  service  voltage  of  110  was 
operating  at  only  80  volts  to  90  volts, 
it  was  ordered  by  the  Missouri  Public 
Service  Commission  to  discontinue  its 
minimum  charge  until  the  necessary 
equipment  for  adequate  service  was 
installed,  notwithstanding  that  exist- 
ing rates  were  admittedly  low  provided 
good   service   had   been   furnished. 

Discrimination  and  Duty  to  Render 
Service. — To  permit  a  small  portion, 
although  large  consumers,  of  the  total 
consumers  of  an  electric  utility  dis- 
tributing hydro-electric  and  steam  en- 
ergy- to  absorb  the  total  dependable 
supply  of  hydro-electric  energy,  thus 
reaping  all  the  benefits  accruing  from 
the  supply  of  such  energy  to  the  ex- 
clusion of  the  general  consumers'  right 
to  participate  in  the  benefits  of  water- 
power  service,  is  discrimination,  the 
Missouri  Public  Service  Commission 
has  found.  Such  a  utility  should  per- 
mit all  its  consumers  to  participate  in 
the  benefit  accruing  from  the  use  of 
hydro-electric  energy  to  the  extent  that 
such  energy  is  available. 

Relation  Between  Rate  Base  and 
Just  Compensation. — In  the  course  of 
its  decision  in  the  proceedings  to  deter- 
mine the  amount  to  be  paid  by  the 
city  of  Redding  in  acquiring  property 
of  the  Northern  California  Power 
Company,  the  California  Railroad 
Commission  said:  "It  has  been  a 
source  of  confusion  quite  evident  in 
this  proceeding  that  the  distinction 
was  lost  sight  of  between  a  rate  base 
and  a  just  compensation  figure.  We 
have  no  patience  with  the  argument 
that  in  a  reproduction  cost  estimate 
for  rate-making  purposes  a  power-line 
pole  should  stand  at  one  figure  and 
that  in  a  reproduction  cost  estimate 
for  condemnation  purposes  the  same 
pole  should  stand  at  another  figure. 
It  seems  clear  to  us  beyond  argu- 
ment that  a  given  property  item 
valued  according  to  a  given  method 
must  have  in  its  estimate  of  value 
new  and  in  its  estimate  of  value 
depreciated  the  same  figures  no  mat- 
ter for  what  purpose  that  estimate 
may  be  used.  To  conclude,  however, 
that  because  of  this  statement  the 
rate  base  and  the  just  compensation 
of  a  public  utility  plant  must  be  the 
fame  seems  to  us  altogether  errone- 
ous The  difference  in  the  final  re- 
su'c  (depending  on  whether  a  given 
public  utility  property  is  to  be  valued 
for  just  compensation  purposes  »r  for 
rate-making  purposes)  will  be  found 
to  lie  not  in  the  value  given  to  dif- 
ferent property  items  under  various 
methods  of  valuation  but  rather  in  the 
answer  to  the  final  question  of  whether, 
in  a  rate  case,  the  basis  for  the  fair 
return  should  be  'value'  or  'investment' 
or  'sacrifice'." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Transit  Commission  of  New  York 
Held  To  Be  Con.stitutional. — Requisi- 
tions were  made  by  the  newly  consti- 
tuted Transit  Commission  to  the  Board 
of  Estimate  and  Apportionment  of  the 
city  of  New  York  for  such  sums  of 
money  as  were  certified  by  the  com- 
mission to  be  necessary  to  enable  it 
to  perform  the  duties  imposed  upon  it. 
The  requisitions  were  not  honored  by 
the  Board  of  Estimate  and  Apportion- 
ment and  the  Transit  Commission  ap- 
plied to  the  State  Supreme  Court, 
Appellate  Division,  for  an  order  re- 
quiring the  board  to  make  such  ap- 
propriations. The  court  issued  the 
desired  order.  Nearly  all  of  the  argu- 
ments presented  attacked  the  consti- 
tutionality of  the  act  creating  the 
Transit  Commission.  A  most  impor- 
tant point  was  that  regarding  the  right 
of  the  Legislature  to  fix  fares  with- 
out regard  to  the  existing  contracts. 
In  declining  to  hold  the  act  unconsti- 
tutional on  that  ground  the  court 
stated  that  it  is  now  settled  beyond 
reasonable  doubt  that  the  Legislature 
has  the  right  to  modify  rates  for  public 
utilities  which  are  fixed  in  local  fran- 
chises. 

Mutual    Obligations    of    Commissions 

and  Utilitiesj — Holding,  in  Galveston 
Electric  Company  vs.  City  of  Galves- 
ton, that  a  street-railway  fare  ordinance 
of  the  city  was  not  so  clearly  confisca- 
torj'  as  to  authorize  the  issuance  of  an 
injunction  until  operation  for  a  fur- 
ther period  had  been  tried,  the  United 
States  District  Court  for  the  Southern 
District  of  Texas  observed  that  "regu- 
lation of  public  service  corporations  is 
a  delicate  and  dangerous  function  and 
ought  to  be  exercised  with  a  keen  sense 
of  justice  on  the  part  of  the  regulating 
body  and  met  with  frank  disclosures  on 
the  part  of  the  company  to  be  regu- 
lated, and  the  granting  or  refusal  by  the 
court  of  an  injunction  in  no  manner  re- 
lieves either  rarty  to  the  controversy 
from  the  ncognition  of  these  obliga- 
tions in  their  future  dealings."  It  is 
the  function  of  the  legislative  and  not 
of  the  judicial  branch  to  make  rates, 
and  no  injunction  ought  to  be  granted 
against  the  collection  of  rates  estab- 
lished under  legislative  sanction  unless 
the  code  is  so  clear  and  free  from  doubt 
as  to  compel  the  court  to  say  that  the 
rates  prescribed  \vill  necessarily  have 
the  effect  to  deny  just  compensation  for 
private  property  taken  for  public  use. 
(272  Fed.  147.>* 


•The  left-hand  numbers  refer  to  the 
volume  and  the  right-hand  numbers  to  the 
pnse  of  the  National  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Clayton  F.  Geiger  has  been  recently 
appointed  superintendent  of  distribu- 
tion for  the  Eastern  Pennsylvania 
Light,  Heat  &  Power  Company,  Potts- 
ville.  Mr.  Geiger  started  work  in  the 
public  utility  field  with  the  Wilming- 
ton (Del.)  City  Electric  Company  in 
1899  as  switchboard  operator.  In  1901 
he  was   transferred   to  the  meter-test- 


ing department  and  in  1903  became 
foreman  of  the  meter  department.  In 
1905  he  was  promoted  to  the  position 
of  chief  electrician  in  charge  of  oper- 
ation. Six  years  later  he  became  sub- 
station foreman  with  the  Jletropolitan 
Electric  Company  of  Reading,  Pa.,  and 
in  1916  electric  assistant  w-ith  the  J.  G. 
White  Engineering  Corporation  on  con- 
struction work  at  Pottsville.  The  next 
year  he  became  connected  with  the 
Eastern  Pennsylvania  Light,  Heat  & 
Power  Company  as  district  foreman  in 
the  Frackville  and  Ashland  districts, 
having  charge  of  the  construction  of 
various  high-tension  lines  and  sub- 
stations. He  was  appointed  foreman 
of  electric  equipment,  substations  and 
construction  in  1918  and  general  fore- 
man in  1920. 

Joseph  P.  MacSweeney  has  been 
placed  in  charge  of  the  adjuster's  de- 
partment of  the  Rochester  (N.  Y.)  Gas 
t'j  Electric  Company. 

Lewis  A.  Mc.Vrthur,  general  manager 
Pacific  Power  &  Light  Company,  has 
had  conferred  upon  him  by  the  Univer- 
sity of  Oregon  the  honoraiy  degree  of 
master  of  arts  in  public  ser\-ice.  The 
degree  was  given  in  recognition  of  Jlr. 
McArthur's  interest  in  the  histoiy, 
geography  and  the  physical  develop- 
ment of  the  State  of  Oregon. 


Harris  J.  Ryan,  whose  photograph 
appears  as  a  frontispiece  on  page  202 
of  this  issue,  was  bom  in  Powell 
Valley,  Pa.,  in  1866  and  grew  up  with 
the  first  electrical  generation  in 
America.  From  Baltimore  City  Col- 
lege he  entered  Lebanon  Valley  Col- 
lege, where  he  studied  from  1881  to 
1883.  He  then  entered  Cornell,  which 
was  inaugurating  an  electrical  engi- 
neering college,  and  was  graduated  in 
electrical  engineering  in  1887.  Im- 
mediately following  his  graduation 
he  entered  engineering  practice  in 
Lincoln,  Neb.,  with  J.  G.  White  and 
D.  C.  Jackson  under  the  firm  name  of 
the  Western  Engineering  Company.  In 
1889  he  returned  to  Cornell  as  instruc- 
tor in  charge  of  the  electrical  machin- 
ery laboratory.  His  rise  there  was 
rapid.  From  1890  to  1895  he  was 
assistant  professor  of  electrical  engi- 
neering, and  at  the  age  of  twenty- 
nine  he  was  made  full  professor  of 
electrical  engineering  in  charge  of  the 
department.  His  youth  earned  him 
the  name  of  "kid  of  the  faculty."  It 
was  in  the  Cornell  laboratories  that 
Professor  Ryan's  high-vo!tage  work 
really  began,  and  the  90,000-volt  trans- 
former with  dry  insulation  built  by 
his  class  is  still  in  use.  He  remained 
at  Cornell  until  1905,  when  he  went  to 
California  to  take  charge  of  the  elec- 
trical engineering  department  of  Stan- 
ford University  as  professor  of  elec- 
trical engineering.  This  position  he 
had  held  ever  since.  Professor  Ryan 
has  been  a  consistent  contributor  to 
technical  literature,  one  of  his  early 
writings  being  an  article  on  the  heat- 
ing of  armatures  printed  in  the 
Electrical  World  in  1892.  Since  1909 
he  has  been  consulting  engineer  for 
the  Los  Angeles  Aqueduct  Prwer 
Bureau.  He  is  a  research  member  of 
the  power  transmission  and  insulator 
committees  and  served  as  vice-oresi- 
dent  of  the  .American  Institute  of 
Electrical  Engineers  from  1896  to 
1898,  and  again  as  special  honorary 
representative  and  vice-president  dur- 
ing the  Panama-Pacific  Exposition  in 
1915.  In  1904  he  was  United  States 
delegate  to  the  International  Electrical 
Congress  in  St.  Louis.  Professor  Ryan 
served  on  the  juries  of  awards  for  both 
the  Chicago  World's  Fair  in  1893  and 
the  Panama-Pacific  Exposition.  He  is 
a  member  of  the  following  engineer- 
ing and  scientific  societies:  National 
Academy  of  Sciences,  Engineering  Sec- 
tion; American  Institute  of  Electrical 
Engineers,  Institute  of  Radio  Engi- 
neers, National  Electric  Light  Asso- 
ciation, Illuminating  Engineering  So- 
ciety,   Society    for    the    Promotion    of 


Engineering  Education,  American 
Physical  Society,  American  Electro- 
chemical Society  and  American  Asso- 
ciation for  the  Advancement  of  Science. 
Frank  L.  Dame  at  a  recent  meeting 
of  the  board  of  directors  of  the  North 
American  Company  was  elected  its 
president.  Heretofore  he  has  served  as 
vice-president  and  director.  Mr.  Dame 
is  a  graduate  of  the  Massachusetts  In- 
stitute of  Technology,  class  of  1889, 
and  entered  the  public  utility  operat- 
ing field  in  1890  as  general  superintend- 
ent of  the  Vancouver  (B.  C.)  Railway 
&  Light  Company.  For  eleven  years  he 
was  the  operating  head  of  various  util- 
ity properties  in  the  Northwest,  includ- 
ing the  Seattle  Consolidated  Street 
Railway  and  the  Tacoma  Railway  & 
Power  Company.  In  1903  Mr.  Dame 
went  to  Schenectady  as  engineer  for  the 
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F.  L.  DAME 

committee  on  local  companies  of  the 
General  Electric  Company,  which  was 
in  charge  of  all  public  utility  properties 
then  controlled  bj'  the  General  Electric. 
In  the  following  year  he  was  also  made 
engineer  of  the  newly  formed  Electric 
Securities  Corporation,  a  subsidiary  of 
the  General  Electric.  In  1909  he  was 
chosen  vice-president  of  the  Electric 
Bond  &  Share  Company,  a  position 
which  he  held  until  the  latter  part  of 
1912.  In  1913  Mr.  Dame  joined  the 
crganization  of  Harrison  Williams,  at 
60  Broadway,  New  York.  He  has  ser%-ed 
as  an  officer  and  director  of  nearly  all 
of  the  companies  in  which  Harrison 
Williams  has  a  controlling  interest,  in- 
cluding the  Central  States  Electric  Cor- 
poration, of  which  he  is  president; 
the  Cleveland  Electric  Illuminating 
Company,  of  which  he  is  vice-president, 
and  the  Republic  Railway  &  Light  Com- 
pany. 

J.  V.  Robb  of  Clinton,  Ind..  promi- 
nent in  the  western  part  of  Indiana  be- 
cause of  large  holdings  in  electric  util- 
ities, is  convalescing  from  a  serious 
illness.  He  was  in  a  sanitarium  at  Mar- 
tinsville, Ind.,  for  several  weeks  and 
at  times  his  condition  was  critical.  He 
has  left  Martinsville  for  St.  Joseph, 
Mich.,  where  he  will  spend  most  of  the 
summer. 
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Charles  S.  Crowell,  Philadelphia  man- 
ager of  the  Underfeed  Stoker  Company 
of  America,  Detroit,  Mich.,  resigned  on 
July  1. 

Edwin  S.  Webster,  a  memtier  of  the 
firm  of  Stone  &  Webster,  Boston,  has 
been  appointed  by  Governor  Cox  a  mem- 
ber of  the  special  commission  estab- 
lished to  investigate  the  problems  re- 
lating to  the  organization  work  and 
expenditures  of  the  existing  adminis- 
trative departments  of  the  State  of 
Massachusetts. 

F.  T.  Whjting,  manager  of  the  en- 
gineering division  of  the  Chicago  office 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  has  been  appointed 
manager  of  the  industrial  division  of 
that  office,  to  succeed  N.  G.  Symonds, 
who  has  just  been  made  manager  of  the 
Chicago  office. 

L.  C.  Mitchell  has  resigned  as  works 
manager  of  the  Pittsburgh  Trans- 
former Company.  Mr.  Mitchell  became 
associated  with  the  company  in  1907 
as  test  engineer  and  has  held  the  posi- 
tions of  electrical  engineer  and  super- 
intendent. For  the  past  several  years 
he  has  been  works  manager  of  the 
company. 

F.  F.  Elspenschied,  who  has  recently 
opened  an  engineering  and  sales  office 
in  Pittsburgh,  Pa.,  is  district  represen- 
tative for  the  Commercial  Truck  Com- 
pany, Philadelphia,  the  oldest  maker  of 
electric  road  trucks  in  America.  Mr. 
Espenschiea,  after  being  graduated  in 
electrical  engineering-  from  Cornell  Uni- 
versity in  1S05,  joined  the  West  Penn 
Railways  Company,  in  Connellsville  and 
Pittsburgh.  He  later  served  with  the 
Ontario  Hydro-Electric  Power  Commis- 
sion. Upon  returning  to  New  York  he 
was  assistant  chief  engineer  with  the 
Combustion  Engineering  Corporation, 
and  later  joined  with  W.  E.  Moore  in 
Pittsburgh  in  developing  electric  fur- 
naces and  consulting  engineering  prac- 
tice, including  power  plants  and  electric 
steel  mills  in  the  interior  section  of 
China. 

E.  C.  Richardson,  who  has  been  man- 
ager of  the  Western  Electric  Compania 
Italiana  at  Rome  and  Milan  since  1910, 
and  who  also  saw  foreign  trade  serv- 
ice at  Antwerp,  has  been  transferred 
to  Peking,  China,  as  general  manager 
of  the  China  Electric  Company,  the  Far 
Eastern  subsitliary  of  the  International 
Western  Electric  Company.  He  suc- 
ceeds C.  H.  Minor,  who  has  supervised 
the  operations  of  the  China  Electric 
Company  ever  since  it  started  business 
early  in  1918.  Mr.  Minor  is  returning 
to  the  European  organization  of  the 
International  company  and  will  make 
his  headquarters  at  London.  Mr.  Rich- 
ardson was  directing  the  activities  of 
the  Western  Electric  Compania  Italiana 
last  year  when  its  works  at  Milan  were 
taken  over  by  the  Communists.  He 
succeeded  in  protecting  his  American 
interests  and,  by  his  tact  and  knowledge 
of  Italian  labor  conditions,  was  able  to 
resume  operations  long  before  most  of 
the  other  foreign-controlled  industries 
in  Italy's  great  labor  center. 


Isaac  Harter  has  been  appointed  gen- 
eral superintendent  of  the  Babcock  & 
Wilcox  Company,  New  York  City,  suc- 
ceeding the  late  Jarhes  P.  Sneddon. 
Mr.  Harter  was  formerly  assistant  to 
the  president  of  the  company. 

E.  J.  Irish,  formerly  manager  of  T. 
J.  Cope,  Philadelphia,  has  gone  into 
business  for  himself  at  628  Filbert 
Street,  Philadelphia,  Pa.  Mr.  Irish  will 
manufacture  undei'ground  and  over- 
head electrical  supplies  of  various  de- 
scriptions as  well  as  bonding  wire  and 
durable  wire  rope. 

Robert  D.  Black,  who  was  formerly 
assistant  sales  manager  of  the  Black  & 
Decker  Manufacturing  Company,  Tow- 
son  Heights,  Baltimore,  Md.,  has  been 
appointed  manager  of  the  company's 
Philadelphia  branch  office  with  head- 
quarters at  318  North  Broad  Street. 
Mr.  Black  succeeds  W.  C.  Allen,  who  has 
been  made  a  special  factory  representa- 
tive with  headquarters  at  the  company's 
Cleveland  branch  office,  6225  Carnegie 
Avenue. 

Prof.  Arthur  M.  Greene  of  Rensselaer 
Polytechnic  Institute  has  accepted  the 
call  of  the  trustees  of  Princeton  Uni- 
versity to  become  dean  of  the  engineer- 
ing school  and  professor  of  mechanical 
engineering.  He  will  take  up  his  new 
duties    in    September,    1922.     Professor 


Greene  is  a  graduate  of  the  University 
of  Pennsylvania  and  also  holds  the 
honorary  degree  of  D.  Sc,  conferred 
in  1916.  He  has  taught  mechanical 
engineering  at  Drexel  Institute,  at  the 
Universities  of  Pennsylvania  and  Mis- 
souri and  at  Rensselaer,  and  has  been 
prominent  in  the  American  Society  of 
Mechanical  Engineers  as  manager  and 
vice-president  and  at  the  present  time 
is  chairman  of  the  research  committee. 
Princeton  has  given  an  undergraduate 
course  in  civil  engineering  and  a  grad- 
uate course  in  electrical  engineering  for 
many  years.  Next  fall  undergraduate 
courses  in  mechanical,  electrical,  min- 
ing and  chemical  engineering  will  be 
added  to  the  curriculum.  A  four-year 
course  will  lead  to  the  degree  of  bache- 
lor of  science  in  engineering  and  is 
designed  to  meet  the  needs  of  the  stu- 
dent who  does  not  expect  to  practice 
the  profession  of  engineering  but  wishes 
the  engineering  training  to  fit  him  for 
business  or  manufacturing.  For  those 
who  decide  to  follow  engineering  as  a 
profession  an  additional  year  of  special 
work  in  the  chosen  branch  will  bring-  the 
engineer's  degree.  The  establishment 
of  the  new  courses  has  been  largely  due 
to  the  untiring  efforts  of  certain  of 
Princeton's  engineering  alumni  through 
the  graduate  body  known  as  the  Prince- 
ton Engineering  Association. 


Albert  Taylor,  manager  north  Atlan- 
tic district  of  the  Electric  Storage  Bat- 
tery Company,  died  suddenly  on  July 
6  in  New  York.  Mr.  Taylor  was  born 
in  Liverpool,  England,  on  Feb.  6,  1864. 
In  1884  he  was  graduated  from  Prince- 
ton University.  He  served  an  appren- 
ticeship with  the  Edison  General  Elec- 
tric Company,  and  in  1885  joined  the 
United  States  Electric  Company.  This 
company  was  absorbed  by  the  Westing- 
house  interests  in  1889  and  in  the  fol- 
lowing spring  he  became  associated  with 
the  Stanley  Electric  Manufacturing 
Company,  Pittsfield,  Mass.,  remaining 
there  for  eight  years.  In  1898  Mr.  Tay- 
lor entered  the  employ  of  the  electric 
Storage  Battery  Company  as  a  sales- 
man in  the  New  York  office.  In  Jan- 
uary, 1900,  he  was  made  assistant  man- 
ager and  in  March  of  the  same  year 
was  appointed  manager  of  the  New 
York  office.  When,  in  February,  1920, 
the  growing  business  of  the  company 
made  it  neces.sary  to  divide  its  terri- 
tory into  five  districts,  Mr.  Taylor  was 
selected  as  manager  of  the  north  At- 
lantic district,  embracing  branches  in 
New  York,  Rochester  and  Boston,  cov- 
ering the  States  of  Maine,  New  Hamp- 
shire, Vermont,  Massachusetts,  Rhode 
Island,  Connecticut,  New  York  and  a 
])ortion  of  New  Jersey.  Mr.  Taylor 
also  devoted  considerable  time  as  rep- 
resentative of  the  company  in  connec- 
tion with  the  use  of  its  product  by  sub- 
marine boat  building  companies.  He 
was  a  member  of  the  Engineers'  Club, 


Lawyers'  Club,  and  Lotos  Club  of  New 
York,  and  the  Wykagyl  Country  Club, 
New  Rochelle,  N.  Y. 

John  Clark  McMynn,  well  known  as 
a  consulting  engineer  and  for  ten  years 
editor  of  Electrical  Engineering,  died 
recently  at  his  home  in  Chicago.  Mr. 
McMynn  was  fifty-two  years  old  and 
was  born  at  Racine,  Wis.  He  received 
the  degree  of  A.B.  at  Williams  College 
in  1890,  and  that  of  M.E.  at  Cornell 
University  in  1891.  In  1892  Cornell 
conferred  upon  him  the  degree  of 
M.M.E.  as  a  specialist  in  the  electrical 
and  naval  branches  of  mechanical  engi- 
neering. Immediately  after  leaving 
school  he  became  connected  with  the 
Robert  W.  Hunt  Company,  manufac- 
turer of  steel  products,  where  he  was 
in  full  charge  of  the  electrical  and  me- 
chanical testing  laboratory.  He  was 
electrical  and  mechanical  engineer  in 
charge  of  the  construction  of  the  Ferris 
wheel,  built  during  the  Chicago  World's 
Fair.  Later  he  acted  as  official  repre- 
.sentative  of  the  city  of  Chicago  in  the 
testing  of  eight  municipal  pumping  sta- 
tions and  the  Thirty-ninth  Street  sew- 
sige  pumping  station.  He  was  also  con-, 
nected  with  the  construction  and  testing 
of  water  works  at  Pittsburgh,  Daven- 
port, Iowa;  Buffalo,  St.  Paul,  St.  Louis. 
He  supervised  the  construction  of  the 
town  of  Zieglor,  built  to  serve  a  coal 
mining  community  in  southern  Illinois. 
For  several  years  he  served  as  consult- 
ing engineer  for  the  state  institutions 
of  Wisconsin. 


^ 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Better  Industrial  Undertone  Apparent 

WITHOUT  attempting  to  forecast  the  future,  it  may 
be  pointed  out  that  a  better  industrial  feeling  has 
been  manifest  in  the  past  two  weeks.  There  are  more  rea- 
sons today  for  a  hopeful  feeling  than  have  existed  since 
the  first  of  the  year. 

Bankers  who  generally  are  pessimistic  are  now  frankly 
optimistic.  Money  is  becoming  more  plentiful  and  cheaper 
— in  fact,  call  money  has  in  the  past  few  days  gone  as  low 
as  4J  per  cent.  Bond  prices  are  strengthening,  which  the 
financial  statisticians  all  agree  immediately  precedes  a  stock 
market  boom,  and  this  in  turn  is  the  immediate  forerunner 
of  increased  industrial  activity. 

Te.xtile,  woolen  and  leather  mills  are  once  more  back 
on  a  full  schedule,  and  prices  in  these  lines  are  actually 
strengthening.  Automobile  factories  are  in  better  shape 
than  they  were.  The  railroad  buying  is  now  felt  to  be 
quite  close.  In  fact,  one  of  the  large  Eastern  roads  this 
week  began  again  to   increase  its  repair  forces. 

In  the  agricultural  districts  the  general  undertone  is 
more  optimistic.  It  is  realized  that  the  high  prices  of  the 
war  are  not  to  be  expected,  but  at  the  same  time  labor  is 
cheaper.  In  the  building  trades  the  wage  question  is 
being  debated  in  many  places.  In  others  workmen  took  a 
reduction  without  argument.  The  net  result,  of  course,  is 
going  to  be   lower  building  costs. 

Other  similar  elements  that  are  straws  in  the  wind  have 
given  to  people  a  brighter  vision. 


Electrical  Exports  Continue  to  Fall  Off 

FIGURES  for  the  June  exports  of  electrical  merchandise 
are  the  lowest  for  any  month  since  last  July.  During 
the  latter  part  of  1920  the  foreign  market  received  monthly 
more  and  more  goods,  reaching  a  climax  in  January.  Since 
then  the  shipments  have  fallen  off  just  as  rapidly.  The 
story  is  told  by  the  figures.  January  electrical  exports 
were  valued  at  $15,332,955  and  June  at  $7,315,794. 

The  falling  off  is  apparent  in  the  shipments  of  virtually 
every  line.  There  is,  however,  an  explanation  due.  The 
heavy  shipments  of  December  and  January  were  on  back 
orders   for  which   merchandise   was   finally  available.     Not 


.lune,  1920  June,  1921 

Batteries $578,145  $246,844 

Carbons 113,109  24,211 

Dynamos  and  generators 571.340  581,992 

Fans 191,434  45,540 

Heating  and  cooking  apparatus 164,344  77,866 

Insvilated  wire  and  cable 593,370  588.21 1 

Interior  wiring  supplies 270,709  105,436 

Arcl.iii.^                                                       7,743  167 

Carl.,.,     ■!  1,1  1  anp,                                 4,518  11,985 

Mi'tM  I  I  III,,,.                              364,864  246,450 

MuRiH  1  .  .,|.,,k  i.iuL;-.  .  I.          290,723  106.890 

Meters  and  nu-asunng  instruments 237,735  269,504 

Motors 1,250,638  1,437,812 

Rheostats  and  controllers 83,504  85,568 

Switches  and  accessories 608,394  263,516 

Telegraph  apparatus 30,458  13,417 

Telephones 275,212  299,065 

Transformers 402.016  544,644 

All  others 2,973,756  2,355,675 

Total , $9,012,013  $7,315,794 


to   foreign   buyers   at   almost   the   buyer's   price.     This   has 
naturally   had   considerable  to  do   with   the  falling   totals. 

For  the  first  half  of  the  year  the  totals  stand  at  $63  818,- 
994,  or  $17,000,000  ahead  of  the  first  six  months  of  any 
previous  year. 

Cedar  Pole  Stocks  Are  Good 

A  SURVEY  of  the  cedar  pole  market  finds  generally  slack 
conditions  of  buying,  though  by  no  means  a  pessimistic 
outlook  on  the  part  of  producers.  The  first  half  of  the 
year  has  been  pretty  quiet  in  this  line,  with  prospects 
that  the  fall  will  show  some  improvement.  Some  producers, 
however,  do  not  look  for  an  active  market  before  next 
spring.  There  is  much  work  being  held  in  abeyance  that 
should  result  in  pole  buying,  it  is  stated,  and  on  the  ex- 
pectation that  by  next  spring  sales  should  be  brisk  pole 
producers  intend  to  go  right  ahead  and  produce  a  normal 
quantity  this  fall  and  winter. 

There  have  been  some  inquiries  in  the  market  from  central 
stations  but  up  to  this  time  electric  railways  have  shown 
little  or  no  interest.  A  large  producer  of  Southern  white 
cedar  poles  reports  that  though  April  and  May  were  quiet 
months,  June  sales  showed  up  better.  One  of  the  factors 
cutting  demand  for  cedar  poles  has  been  the  increased 
competition  from  local  chestnut  poles,  which  make  their 
appeal  on  the  ground  of  lower  cost.  Existin,j  high  freight 
rates  on  pole  shipments  from  the  West  serve  to  maintain 
this  advantage  but  producers  are  hopeful  of  relief. 

Competition  in  the  pole  market  is  keen  right  now,  with 
good  stocks  held  at  distribution  points  and  immediate  ship 
ments  generally  made.  Prices  have  not  changed  since  three 
months  ago  on  Western  red  cedar  poles,  at  which  time  a 
cut  of  15  to  22  per  cent  was  made.  Northern  white  cedar 
poles  have  not  been  reduced,  it  is  stated,  and  in  the  opinion 
of  a  prominent  producer  are  not  very  likely  to  be  reduced 
because  of  their  increasing  scarcity.  Current  quotations 
on  Western  red  cedar  poles  are  as  follows,  f.o.b.  New 
York:  30-ft.  7-in.  top,  $9.55;  35-ft.  8-in.  top,  $16.10;  40  ft. 
8-in.  top,  $19.15;  and  the  same  poles  f.o.b.  Chicago,  $8.30; 
$13.90;  and   $16.30  respectively. 


all  orders  were  filled,  however,  and  since  then  the  demand 
has  dropped  away  considerably.  Some  orders  were  can- 
celed and  others  were  held  up  by  the  manufacturers  be- 
cause of  credit  conditions.  Since  the  first  of  the  year  there 
has  been  a  severe  cut  in  export  prices.  In  many  cases 
where    the    credit    was    satisfactory    goods    have    been   sold 


Lamp  Production  Still  on  Pretty 
Low  Basis 

PRODUCTION  of  lamps  has  been  showing  a  falling  off 
during  the  last  few  months.  From  reports  on  fac- 
tory operation  it  would  seem  that  production  now  is  on 
a  basis  of  about  65  to  70  per  cent  of  capacity,  and  when 
it  comes  time  for  the  two  weeks'  summer  shutdown  of 
those  factories  which  e.xpect  to  close  it  is  probable  this  term 
will  be  extended  a  week  or  so. 

Although  factory  lamp  stocks  are  pretty  large,  there  are 
a  few  signs  that  point  to  a  possible  reduction.  There  has 
been  a  noticeable  pick-up  in  activity  among  the  textile 
mills  in  New  England,  although  the  metal  industries  there 
and  in  general  are  still  dull.  The  longest  days  of  the  year 
are  a  month  and  more  behind  us  and  the  earlier  evenings 
are  already  noticeable.  From  some  quarters  it  is  reported 
that  lamp  distributers  have  been  cutting  do\\Ti  on  their 
lamp  orders  to  a  greater  degree  than  their  lamp  sales 
have  dropped  off,  indicating  a  reduction  of  their  stocks. 
If  this  is  so,  their  orders,  it  seems,  should  soon  begin  to 
increase  in  size.  Of  course,  the  lighting  load  on  central 
stations  shows  a  decrease  throughout  the  summer  months 
this  year  as  well  as  in  the  past,  and  in  addition  the  in- 
dustrial depression  has   kept  many  lamps   dark. 
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The  Week 

IN  TRADE 


Prices   When   Quoted    Are   Those   Prevailing    at   the 

Opening  of  Business  on   Monday  of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


SLIGHT  improvement  in  the  electrical  market  is  reported 
in  the  Southeast,  but  elsewhere  conditions  are  unchanged. 
Strikes  in  the  electrical  and  building  trades  have  reduced 
buying  of  wiring  supplies  in  most  of  the  large  industrial 
centers,  and  until  a  settlement  is  reached  the  demand  for 
electrical  supplies  can  hardly  be  expected  to  grow  very 
much. 

Fan  sales  apparently  reached  their  climax  during  the 
first  half  of  the  month.  Both  tha  jobbers  and  the  dealers 
are  now  very  wary  about  ordering  stocks,  and  it  is  ap- 
parent that  the  manufacturers  will  have  to  carry  virtually 
all  the  fans  that  are  held  over  this  year. 

Prices  are  dropping  with  great  frequency  and  apparently 
are  having  little  effect  in  bringing  orders.  Lower  prices 
are  reported  on  transformers,  lamp  cord,  metal  molding, 
tape,  panelboards,  and  other  apparatus. 

Collections  generally  are  on  the  same  basis,  but  indica- 
tions are  that  they  will  become  better  in  the  fall.  In- 
creased industrial  activity  and  good  crop  prospects  are 
seen  as  hopeful  signs. 

NEW  YORK 

Business  is  dragging  along  upon  the  same  quiet  level  as 
heretofore.  There  is  no  real  life  to  the  movement  of  any 
electrical  item  with  the  possible  exception  of  fans,  and 
even  they  have  recently  slumped  badly  from  the  brisk 
demand  that  was  felt  for  a  number  of  weeks. 

Better  sales  of  armored  conductor  are  reported  in  sev- 
eral quarters,  attributed  to  residence  construction  in  out- 
lying districts.  According  to  one  of  the  largest  manufac- 
turers of  watt-hour  meters,  sales  of  this  product  have 
shown  a  noticeable  increase  recently,  which  is  further  evi- 
dence that  construction  of  residences  is  on  the  upgrade. 
Contractors,  however,  are  not  stocking  electrical  material 
but  are  buying  only  to  cover  jobs  on  hand.  Jobbers,  too, 
continue  to  buy  nothing  ahead,  and  some  are  still  en- 
gaged in  liquidating  goods  on  hand. 

This  latter  circumstance,  together  with  the  large  num- 
ber of  jobbers  competing  for  a  curtailed  amount  of  busi- 
ness, has  resulted  in  price  competition  that  is  cutting  profit 
margins  to  the  bone.  Quotations  at  virtually  cost  are 
being  made  on  a  number  of  items  where  stocks  are  large, 
and  in  other  cases  prices  closely  approach  cost.  Manu- 
facturers have  recently  decreased  prices  on  metal  molding 
and  on   lamp  cord.     Collections   are   holding  their  own. 

Conduit. — In  2,.500-ft.  lots  prices  quoted  this  week  on 
black  are  as  follows:  J-ia,,  $.5.5  to  $58;  3-in.,  $72  to  $77.90; 
1-in.,  $105  to  $110.  On  galvanized,  some  sizes,  quotations 
are  $60  to  $66,  $80  to  $84.82,  and  $116  to  $121.  There  is 
very  little  market  in  general,  so  only  medium  stocks  are 
held. 

Flexible  Armored  Conductor. — Some  slight  increase  in 
the  movement  is  seen  in  certain  quarters,  due  to  residence 
construction  in  outlying  districts.  From  $48  to  $49.50  per 
1,000  ft.  in  that  quantity  is  the  current  price  for  No.  14, 
two-wire,  single  and  double  strip. 

Rubber-Covered  Wire. — Stocks  are  fair  to  large,  but  de- 
mand shows  little  fluctuation,  being  on  a  low  level.  No. 
14  single-braid  in  10,000-ft.  lots  is  .se<ling  for  $6..50  to  $6.75 
per  1  000  ft. 

Non-Metallic  Flexible  Conduit. — Sales  are  poor  and  stocks 
are  kept  low.  In  1.000-ft.  lots  the  :,'j-in.  size  sells  for.  $20 
to  $25  and  i-in.  for  $20  to  $27  per  1,000  ft. 


Lamp  Cord. — The  market  is  weak  with  only  small  sales. 
A  large  manufacturer  reduced  prices  on  July  19  about  5 
per  cent.  Stocks  vary  from  fair  to  large.  No.  18  cotton 
twisted  brings  $13  to  $13.50,  and  No.  18  cotton  parallel 
from  $15.50  to  $16.10  per  1,000  ft.  in  that  quantity. 

Flashlight. — Vacation  business  is  nowhere  near  up  to 
normal  with  most  jobbers.  Renewal  business  is  fair  and 
good  stocks  are  carried.  Discounts  allowed  in  standard 
packages  are  40  and  10;  in  unit  packages  40,  and  less 
than  unit  packages  333  per  cent. 

Dry  Cells. — Demand  is  spotty,  some  of  the  trade  finding 
a  fairly  good  vacation  demand  with  increased  sales  since 
the  price  drop,  while  others  report  a  poor  market.  Quoted 
price  on  No.  6  regulars  in  barrel  lets  is  29  cents  each  and 
30  cents  on  igniters,  but  these  prices  are  being  cut  to 
within  a  cent  of  cost  by  some. 

Fans. — The  strong  demand  previously  experienced  seems 
to  have  slumped.  Jobbers  generally  report  lighter  sales 
and  will  proceed  cautiously  on  replenishing  stock.  Gyrat- 
ing ceiling  fans  are  moving  fairly  well,  but  not  other  types. 
A  fair  demand  for  exhaust  fans  is  reported.  Non-oscillat- 
ing desk  and  bracket  fans  are  not  moving  very  well,  16-in., 
12-in.,  and  9-in.  or  10-in.  oscillator  fans  being  the  most 
popular. 

Outlet  Boxes. — The  new  discount  quoted  by  jobbers  since 
the  price  drop  ranges  from  50  to  55  per  cent  on  black  boxes 
and  45  to  50  per  cent  on  galvanized  in  lots  of  100.  De- 
mand is  quiet,  and  to  move  his  stock  at  least  one  jobber 
is  giving  60  per  cent  on  black  and  50  and  10  per  cent  on 
galvanized  boxes. 

Metal  Molding. — Prices  have  recently  dropped  about  5  per 
cent  since  the  steel  cut.  Some  jobbers  report  a  fair  de- 
mand, but  it  is  rather  spotty.  In  1  000-ft.  lots  the  three- 
wire  size  brings  $5.92  to  $6.40  per  100  ft. 


CHIC.\GO 

The  week  shows  a  continuation  of  the  same  underlying 
conditions  in  the  electrical  field  as  well  as  in  general  busi- 
ness. The  trade  of  the  Chicago  district  is  largely  depend- 
ent on  two  factors — agriculture  and  steel.  Until  some  defi- 
nite change  for  the  better  occurs  in  those  factors  there 
can  be  no  large  change  in  business  conditions.  The  farm 
regions  have  by  no  means  recovered  from  the  slump  in 
prices.  The  steel  mills,  now  operating  at  from  10  to  20 
per  cent  capacity,  have  no  increased  demand  in  sight.  When 
the  railroads  get  their  affairs  in  such  shape  as.  when  once 
moving,  to  place  substantial  orders  for  cars  and  rails,  in- 
creased steel  activity  will  come,  and  with  it  increased  buy- 
ing power  and  better  general   business. 

The  building  situation  remains  in  the  same  sorry  tangle 
that  has  enveloped  it  since  May  1  The  arbitrator,  owing 
to  the  failure  of  the  various  interests  to  agree  on  uniform 
working  conditions,  has  not  yet  rendered  a  wage  decision. 
The  season  is  now  so  far  advanced  as  to  render  unlikely 
the  initiation  of  any  great  volume  of  big  work  when  that 
decision  is  rendered.  There  will,  of  course,  be  many  millions 
in  work  to  go  ahead  in  smaller  jobs,  and  therein,  it  is  felt, 
lies  to  a  considerable  degree  the  hope  of  a  reasonable  pros- 
perity in  the  electrical  trade  this  fall. 

Retailers,  jobbers  and  manufacturers  are  all  looking  for 
business  to  result  from  the  "Pageant  of  Progress,"  a  great 
exposition  of  Chicago  industry  to  be  held  on  the  Municipal 
Pier  from  July  30  to  Aug.  14.  Nation-wide  advertising  has 
been  given  to  this  show,  and  the  expectation  is  that  over 
a  million  visitors  will  visit  the  displays,  including  thou- 
sands of  out-of-town  people.  Naturally,  the  exhibits  are 
designed  to  attract  trade,  and  the  placing  of  many  orders 
will  of  coi.rse  result.  The  electrical  industry  will  occupy 
fifty-six  rxhibition  spaces  in  the  "Pageant." 

Apparently  the  retail  electrical  trade  is  faring  better  in 
these  dull  weeks  than  other  retail  lines.  There  is  no  ques- 
tion that  many  lines  of  trade  are  having  difficulties  in  keep- 
ing the  balance  on  the  right  side  of  the  ledger.  Electri- 
cal dealers  all  seem  to  be  doing  reasonably  well,  as  the 
ye'y  warm  weather,  which  has  now  lasted  for  six  weeks, 
is  causing  an  excellent  fan  business  and  keeping  trade 
'ively    in    percolators,    irons,    toasters    and   similar   devices. 
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One  large  concern  is  pushing  a  flatiron  campaign,  offering 
as  a  premium  an  ironing  board  with  every  iron.  Active 
sales  effort  is  bringing  very  satisfactory  results. 

All  lines  report  slovvf  collections.  In  general  collections 
are  about  one-half  normal. 

Price  changes  in  the  electrical  line  are  negligible  and 
have  no  effect  on  the  market.  Buying  is  limited  strictly 
to  actual  requirements,  and  a  cut  on  any  article  or  line 
produces  little  interest. 


ATLANTA 


Electrical  jobbers  report  a  slow  improvement  both  in 
size  and  volume  of  orders  in  their  general  business,  though 
no  lines  show  any  very  great  increase  in  activity.  The  final 
figures  for  the  month  of  June  show  that  this  month  was 
the  most  successful  this  year,  and  indications  are  that  July 
will  probably  be  quite  as  good,  except  for  the  falling  off 
in  the  total  volume  of  fan  sales.  Industrial  plants  are 
making  many  inquiries,  though  few  orders  of  moment  have 
been  received  from  this  class  of  business.  Municipal  plants 
and  small  central  stations,  however,  are  buying  on  a  more 
liberal  basis  than  for  some  time  past,  the  result  of  an 
urgent  demand  for  extension  of  lines  and  improvements 
long  deferred.  The  construction  of  small  and  moderate- 
size  homes  continues  to  increase,  especially  in  the  larger 
centers.  Savannah,  for  the  first  time  this  year,  shows  an 
increase  in  building  permits  over  the  corresponding  period 
of  last  year,  June  permits  being  valued  at  $221  270  as  com- 
pared with  $175,000  last  June. 

Agricultural  reports  from  the  fruit  and  melon  section  of 
Georgia  are  excellent,  and  money  realized  from  the  sales 
of  these  products  is  materially  assisting  in  providing  local 
business.  The  action  of  the  federal  government  in  approv- 
ing bona  fide  advances  on  cotton  to  export  corporations  and 
indications  that  it  really  intends  to  assist  the  South  in 
moving  the  coming  cotton  crop,  as  well  as  the  staple  car- 
ried over  from  last  year,  are  naturally  the  subject  of  a 
great  deal  of  comment.  Opinion  seems  to  have  it  that  this 
will  serve  materially  to  build  up  the  confidence  of  the  rural 
districts  in  the  outlook  for  better  conditions  in  the  early  fall. 

Friction  Tape. — A  reduction  in  price  of  10  per  cent  is  an- 
nounced this  week,  in  spite  of  a  brisk  demand  for  both  this 
and  rubber  tape.  Stocks  are  reported  in  fair  condition  and 
shipments  are  excellent. 

Washing  Machines. — The  dullness  in  this  line  continues, 
though  a  noticeable  increase  in  the  movement  of  this  spe- 
cialty is  to  be  noted  in  those  sections  where  there  is  ready 
money.  This  has  served  to  move  retailers'  stocks,  but  as 
yet  they  are  not  reordering  from  jobbers,  whose  stocks  re- 
main very  heavy.  Price  reductions  do  not  seem  to  stimu- 
late sales  as  was  expected. 

Panelboards. — Fair  activity  is  reported  on  the  moderate 
sizes  for  commercial  buildings  and  apartment  houses,  but 
very  little  demand  is  to  be  found  for  the  large  sizes.  A 
reduction  of  approximately  10  per  cent  was  announced  in 
the  past  few  days  and  shipments  are  reported  as  consid- 
erably improved. 

Poles  and  Cross-Arms. — Demand  is  spotty,  most  of  the 
sales  being  made  to  large  centers  and  to  surrounding  small 
towns  for  the  purpose  of  taking  care  of  the  extensions  re- 
quired to  reach  houses  nearing  completion.  Little  con- 
struction of  large  transmission  lines  is  under  way  in  this 
section.     Prices  remain  steady. 

Lightning  Arresters. — This  line  should  ordinarily  be  most 
active  in  the  spring,  but  few  purchases  were  made  at  that 
time,  which  is  causing  a  quite  satisfactory  movement  to 
replace  damaged  apparatus  and  protect  new  lines.  The 
compression  type  continues  to  be  the  most  popular  variety. 
No  price  changes  are  yet  reported  and  stocks  are  in  good 
condition. 

Street-Lighting  Equipment. — Both  manufacturers  and  job- 
bers find  considerable  activity  in  varying  lines  of  street- 
lighting  equipment,  though  the  central  span  type  with  250- 
■watt  to  500-watt  lamps  seems  to  lead  in  popularity.  This 
material  is  going  largely  to  the  smaller  communities.  A 
slight  recession  in  price  is  to  be  noted  and  factory  ship- 
ments are  quite  satisfactory. 


ST.  LOUIS 

The  strike  by  the  electrical  workers  in  St.  Louis  and  the 
immediate  vicinity  has  caused  a  material  reduction  in  de- 
mand for  electrical  goods  during  the  past  week.  The  old 
contract  covering  their  employment  has  expired  and  the 
employers  are  endeavoring  to  renew  at  a  lower  wage.  The 
controversy  hinges  on  the  wages  to  be  paid  other  artisans 
in  the  building  industries  and  a  fairly  early  settlement  is 
anticipated. 

Outside  of  St.  Louis  there  still  continues  to  be  felt  a 
gradual  lessening  of  demand,  but  there  is  a  possibility  of 
betterment  in  the  more  agricultural  districts  as  crop  con- 
ditions throughout  this  entire  territory  are  reported  to  be 
excellent.  Wheat  is  being  threshed  and  as  a  rule  is  being 
immediately  marketed.  Predictions  are  that  the  com  crop 
this  year  will  be  materially  heavier  than  the  average  if 
rains  are  at  all  favorable. 

Building  permits  in  St.  Louis  for  June  show  heavy  in- 
crease, but  this  is  entirely  due  to  the  commencement  of 
work  on  two  large  apartment  buildings,  which  has  been 
anticipated  for  some  time.  Other  construction  work  is  on 
the  decline  and  almost  no  industrial  construction  is  being 
done. 

In  new  industrial  building  permits  issued  since  the  first 
of  the  year  the  monthly  average  shows  a  number  of  four, 
with  estimated  valuation  of  $.37,000.  The  total  estimated 
valuations  for  new  work  and  alterations  by  months  since 
the  first  of  the  year  are  as  follows:  January,  $330,025; 
February,  $714,845;  March,  $974,405;  April,  $1,127,155; 
May,  $1,087,195;  June,  $2,150,069;  total,  $6,383,694.  Total 
for  the  first  six  months  of  1920  was  $10,701,608. 

Pliers. — A  reduction  in  Klein  tools  approximating  25  per 
cent  is  announced.  New  prices  on  side  cutting  pliers  are: 
5-in.,  $2.60;  6-in.,  $2.80;  7-in.,  $3.35;  8-in.,  $3.75;  9-in.,  $4.45. 
Local  stocks  are  rather  low  and  some  difl[iculty  is  found  in 
getting  satisfactory  shipments. 

Conduit. — Since  the  reduction  of  nine  poii  ts  in  the  dis- 
counts made  at  the  close  of  the  week  before,  the  following 
representative  prices  have  been  established:  l-m.  black, 
$58.57  per  1,000  ft;  i-in.  galvanized,  $63.67;  2-in.  black, 
$236.43;  2-in.  galvanized.  $258.63.  All  prices  are  subject 
to  5  per  cent  discount  for  cash.  Good  stocks  are  reported, 
but  the  demand  has  been  quiet,  especially  since  the  electri- 
cal strike  began. 

Knobs  and  Tubes. — Slightly  easier  prices  obtain.  "Nail-it" 
knobs  are  being  offered  at  $18  to  $19  per  1,000  in  barrel 
lots.  Representative  prices  on  tubes  are:  2J-in.,  $7  per 
1.000;  3-in.,  $8;  4-in.,  $9.25.  Stocks  are  reported  to  be 
as  a  rule  moderate,  but  some  jobber?  have  heavy  supplies. 
The  demand  has  been  adversely  affected  by  the  strike  of 
electrical  workers. 

Schedule  Material. — \  very  light  demand  exists  and  stocks 
vary  from  moderate  to  heavy.  The  items  finding  the  heav- 
iest stocks  are  entrance  switches,  rosettes  and  porcelain 
receptacles. 

Safety  Switches. — In  face  of  the  lower  prices  which  have 
prevailed  since  July  1  the  demand  continues  to  be  ex- 
tremely light.  Most  jobbers  report  heavy  stocks.  Out- 
side of  St.  Louis  little  demand  is  found,  and  owing  to  the 
lack  of  industrial  activity  the  movement  there  has  not  been 
at  all  attractive  for  some  time. 

Wire. — A  tendency  to  stiffen  the  prices  of  copper  wire 
is  noted.  No.  14  rubber-covered,  recently  quoted  by  a  large 
jobber  at  $6.75  per  1,000  ft.  in  5,000-ft.  lots,  is  now  quoted 
by  the  same  jobber  at  $7.15.  In  100,000-ft.  lots  the  price 
is  $6.40.  No.  6  rubber-covered,  in  5.000-ft.  lots,  is  quoted 
at  $39.  Weatherproof  is  on  a  17-cent  base  and  bare  wire 
is  on  a  16-cent  base,  both  f.o.b.  St.  Louis.  The  demand  is 
very  light  and  is  for  small  sizes.  Stocks  of  weatherproof 
are  in  good  shape,  but  those  of  rubber-covered  are  re- 
ported by  some  jobbers  as  heavy. 

Fans. — The  stocks  of  fans,  which  were  somewhat  low 
last  week  because  of  the  exceptionally  heavy  call  then  pre- 
vailing, have  been  bettered  to  some  extent  by  shipments 
from  the  manufacturers.  The  demand  continues  good  but 
is  somew-hat  less  than  that  existing  last  week. 
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SEATTLE— PORTLAND 

The  situation  generally  is  characterized  by  continued  slow 
sales  and  decreasing  prices.  During  the  past  ten  days 
household  appliances  have  dropped  from  5  to  10  per  cent, 
as  follows:  Electric  ranges,  10  per  cent;  sewing  machines, 
from  5  to  10;  ironing  machines  and  certain  lines  of  hollow- 
ware  devices,  5.  Motors  of  all  sizes  are  holding  firm  as  are 
wire  and  wiring  devices.  Stocks  of  all  lines,  generally 
speaking,  are  heavy  and  collections  show  but  little  improve- 
ment. However,  in  spite  of  these  conditions,  both  jobbers 
and  dealers  throughout  the  district  are  more  or  less  optimis- 
tic and  many  state  that  in  their  opinion  good  times  are 
just  around  the  corner.  These  opinions  are  predicated  upon 
several  factors,  mainly  conditions  of  crops  in  fruit-growing 
and  wheat-raising  sections  which  are  exceptional.  Coupled 
with  good  crops  are  low  production  costs  and  gradual  liqui- 
dation of  debts  by  farmers  and  orchardists.  Residence  con- 
struction is  still  on  the  increase,  and  there  is  a  consider- 
able amount  of  big  building  work  to  be  started  immediately 
or  now  under  way.  Building-material  prices  generally  are 
holding  up  well,  and  particularly  is  this  so  in  the  case 
of  lumber,  brick,  cement,  etc.  There  is  a  plentifully  supply 
of  building  laborers  and  mechanics.  Western  Oregon  and 
Washington  mills  report  production  last  week  to  have  been 
35  per  cent  below  normal. 

Manufacturers'  agents  in  the  Portland  district  report 
that  the  general  volume  of  business  has  not  changed  mate- 
rially. However,  there  seems  to  be  greater  activity  mani- 
fest, although  it  is  not  felt  that  this  necessarily  means 
anything  permanent.  Transformer  price  reductions  are  an- 
nounced of  10  per  cent  on  500-kva.  and  larger  and  5  per 
cent  on  smaller  sizes.  Stocks  are  somewhat  unbalanced 
owing  to  accumulation  of  back  orders  and  present  busi- 
ness inactivity.  Jobbing  business  continues  about  the  same, 
but  a  better  tone  is  noted  recently.  Pole-line  material  has 
had  several  price  reductions  but  is  still  above  the  pre-war 
basis.  Stimulation  of  business  due  to  the  recent  general 
price  reductions  seems  to  be  reflected  primarily  in  wiring 
devices.  The  contractor-dealer  business  is  still  slow  and 
virtually  as  it  was  thirty  days  ago.  The  work  in  view  is 
no  greater  than  for  some  time  past,  and  work  actually 
under  way  is  somewhat  less. 

Spokane  jobbers  report  comparatively  light  business  in 
all  lines.  Owing  to  the  cool  summer,  the  fan  business  has 
not  shown  its  usual  activity.  Deliveries  are  good.  Col- 
lections are  only  fair.  Excellent  crop  prospects  through- 
out the  Inland  Empire,  in  many  parts  of  which  harvest 
has  already  started,  give  hopes  of  a  good  fall  business.  This 
is  particularly  true  with  respect  to  farm-lighting  systems. 
The  bulk  of  the  electrical  business  in  Spokane  has  been  fur- 
nished by  the  large  number  of  small  houses  which  have 
been  under  construction  in  the  last  several  months. 

Wire. — The  demand  for  rubber-covered  wire  is  below  nor- 
mal. No  price  changes  have  been  noted.  A  healthy  de- 
mand exists  for  weatherproof  wire  in  the  various  sizes. 
Sales  are  from  17  to  173  cents  per  pound  in  carload  lots,  de- 
pending upon  the  size.  Bare  copper  sells  from  1.5  to  16J 
cents  per  pound  in  carload  lots.     Stocks  are  good  in  all  lines. 

Motors. — The  demand  is  slow.  Following  the  closing  of 
the  shipyards  and  allied  industries  the  local  market  was 
flooded  with  second-hand  motors  as  well  as  conduit  and 
wire  to  a  certain  extent.  The  second-hand  conduit  and 
wire  stocks  have  been  cleaned  up,  but  motors  are  still 
available  and  cause  the  market  to  sag. 

Vacuum  Cleaners. — A  reputable  appliance  dealer  in  Seattle 
states  that  sales  during  the  first  six  months  of  the  year 
were  from  60  to  75  per  cent  greater  than  for  the  same 
period  last  year.  Stocks  of  all  makes  arc  in  good  shape 
and  replacements  are  easy  to  obtain.  Prices  show  no 
change. 

Sewing  Machines. — Machines  and  machine  motors,  par- 
ticularly, are  active,  and  the  recent  deduction  in  price  of 
10  per  cent  is  expected  further  to  augment  sales  volumes. 

Automobile  Batteries. — Movement  has  dropped  off  leav- 
ing jobbers  with  heavy  stocks  on  hands.  Prices  are  hold- 
ing, but  decreases  would  not  be  unexpected. 


SAN  FRANCISCO 

The  fourteenth  week  of  the  building  strike  finds  public 
opinion  generally  acknowledging  the  defeat  of  the  radical 
■  elements  of  the  labor  unions.  This  note  of  optimism  comes 
largely  because  of  the  action  of  the  saner  elements  of  the 
unions.  In  repudiating  the  leaders  who  called  the  strike 
by  separately  choosing  a  delegate  from  each  union  to  form 
a  new  body  whose  officers  are  to  confer  with  the  Building 
Exchange  with  a  view  toward  a  speedy  settlement.  It  is 
estimated  that  nearly  18,000,000  has  been  lost  to  the  mer- 
chants of  San  Francisco,  Oakland  and  other  bay  cities  be- 
cause of  the  strike.  The  seamen's  strike  continues,  with 
apparently  an  increasing  amount  of  sabotage,  several 
steamers  having  been  towed  to  port  in  a  disabled  condition. 

Collections  are  rather  poorer  than  they  were  a  month  or 
so  ago,  but  as  this  condition  is  due  to  the  strike  merchants 
are  not  exerting  undue  pressure.  They  are,  however,  watch- 
ing closely  new  orders  from  customers  with  high  accounts 
and  are  stipulating  that  such  orders  are  to  be  for  minimum 
amounts  and  only  where  urgently  needed.  Crops  will  be 
large,  although  some  of  them,  such  as  the  pear  crop,  have 
been  damaged  by  frost.  Other  crops,  especially  grapes, 
are  selling  heavily  and  are  already  bringing  as  much  as 
$80  a  ton.  The  real  test  will  come  about  a  month  later, 
when  the  various  fruit  associations  will  strive  to  come  to 
terms  with  the  packers.  Some  of  these,  such  as  the  almond 
growers,  are  exerting  pressure  at  Washington  to  secure 
higher  protective  duties  against  foreign  shipment. 


The  Metal  Market  Situation 

THE  copper  market  situation  is  far  from  favorable. 
Prices  are  I  cent  lower  than  when  last  quoted.  Pres- 
sure to  sell  by  outside  interests  is  held  responsible  for  the 
weaker  prices,  but  even  large  producers  have  lowered  their 
quotations  to  12.75  cents  for  August  shipment.  With  small 
producers  copper  is  available  at  12.50  cents  delivered  for 
August  and  12.25  for  prompt  shipment.  Consumers  have 
not  reacted  to  these  lower  prices,  however;  in  fact,  as 
selling  interests  become  more  anxious  to  unload  buyers 
hold  off  all  the  more.  It  is  stated  that  as  low  a  price  as 
12.12^  cents  per  pound  delivered  has  been  made  by  second 
hands.     Wire  base  has  dropped  i  cent  to  14  to  14.50  cents. 

The  Copper  Export  Association  has  called  in  for  redemp- 
tion on  Aug.  15  $1,000,000  of  its  8  per  cent  gold  notes, 
series  A,  due  Feb.  15,  1922.  The  securities  to  be  redeemed 
represent  about  10,000,000  lb.  of  copper. 

The  value  of  non-ferrous  scrap  metals  recovered  in  1920, 
according  to  the  Geological  Survey,  amounted  to  $188,507,- 
260,  or  $6,666,000  more  than  in  1919.  Copper  recovered  in 
1920,  including  that  in  alloys  other  than  brass,  had  a 
value  of  $48,060,800,  compared  with  $41,812,000  the  pre- 
ceding year.  In  the  same  period  brass  scrap  remelted  in- 
creased from  $75,944,100  in   1919  to   $77.4.54.000  last  year. 

The  lead  market  is  quiet  with  prices  steady.  Tin  has 
dropped  again  and  is  cheap  at  its  present  low  price  of  26 
cents,  but  buying  interest  has  not  reacted  as  yet.  Zinc  is 
a  shade  firmer,  and  though  sales  are  still  quiet,  producers 
are  not  pressing  to  sell. 


NEW  YORK  METAL  MARKET  PRICE 

July  19,  1921  July  26.    1921 

Coppor                                                                           £        a       d  £        fl       d 

London,  standard  spot 70       2       6  70       0       0 

Cents  per  Pound  i  Cent-s  per  Pound 

PrimeLake 12  75  12   50 

Electrolytic 12.50  —  12  75  12  25 

Casting II   75  11.50 

Wirebasc 14  25—14.75  14.00—14  50 

Lead,  trust  price 4  40  4  40 

Antimony 4  65  4  65 

Nickel,  ingot 4100  41.00 

Sheet  line,  f.  o.  b.  smelter                                          10  00  10  00 

Zinc.spot 4  70  —  4  75  4  75 

Tin 27.00  26  00 

.Aluminum.  98  to  99  per  icnt                                        24.50  24.50 

OLD  METALS 

Cent-  per  Pound  ,  Cents  per  Pound 

Henvy  copper  and  wire 9  50—10  00  9  50—10  00 

Braw,  heavy 4.25—4.50  4  25—4   50 

nras»,light 3.50—  J. 75  3.50—3.75 

Lead. heavy 3  25—3  37}  3  25—  3.37J 

Zinc,  old  scrap 2.00—2.25  2  00—  2.2S 
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Manufacturers'  Activities 

Devoted  to  the  Business   Side  of  Manufacturing,   Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Export  Association  to  Meet 
in  October 

The  twelfth  annual  convention  of 
the  American  Manufacturers'  Export 
Association  will  be  held  in  New  York  at 
the  Waldorf-Astoria  Hotel,  Oct.  5  and 
6.  A.  W.  Willmann,  160  Broadway, 
New  York  City,  is  secretary. 


Schimme    Electric  Supply  Estab- 
lished in  New  Building 

The  Schininiel  Electric  Supply  Com- 
pany has  removed  from  .318  Market 
Street,  Philadelphia,  where  it  has  been 
located  for  the  past  seven  years,  to  .526 
Arch  Street,  where  it  occupies  a  six- 
story  building,  containing  42,000  sq.ft., 
which  has  been  completely  remodeled 
and  equipped  as  a  modern  electrical 
supply  house.  Samuel  Schimmel,  head 
of  the  company,  is  very  optimistic  and 
thinks  it  is  now  time  to  prepare  for  the 
wave  of  prosperity  that  is  on  the  way 
here. 

Anylite  Electric  Adds  Several 
Specialties  to  Its  Line 

Arrangements  have  been  completed 
by  the  Anylite  Electric  Company,  Fort 
Wayne,  Ind.,  to  manufacture  a  number 
of  "new  conveniences  which,  officials 
state,  are  sellinj  remarkably  well  re- 
gardless of  the  slow  market  that  has 
prevailed  for  the  last  few  months.  The 
company  is  now  producing  a  twin  elec- 
tric light  plug,  and  an  extension  plug 
for  appli-nce  use  has  recently  been 
completed  and  production  on  it  is  being 
started.  Production  has  been  started 
on  a  regulator  for  a  certain  make  of 
electric  beu  warmer,  now  being  manu- 
factured by  Henry  Gordon,  Muncie, 
Ind.,  and  for  which  large  contracts  have 
been  made  covering  the  next  few  years. 

National  Conduit  &  Cable  Com- 
pany Not  Solvent 

Appointment  of  a  receiver  in  equity 
of  the  National  Conduit  &  Cable  Com- 
pany. Hastings-on-Hudson,  N.  Y.,  as  an- 
nounced in  the  ELECTRICAL  WORLD  last 
week,  was  the  result  of  a  rather  unusual 
situation,  and  according  to  Clarence  G. 
Galston,  receiver,  the  company  is  by  no 
means  insolvent.  The  action  was  based 
on  a  mortgage  dated  April  1,  1917,  made 
to  secure  an  issue  of  $5,000,000  first 
mortgage  6  per  cent  ten-year  sinking- 
fund  bonds,  of  which  $4,380,000  are  out- 
standing. A  clause  in  the  mortgage 
required  the  company  at  all  times  to 
maintain  net  quick  assets  at  an  amount 
in  excess  of  the  aggregate  outstanding 
bonded  debt  of  the  company.  Thif  re- 
quirement had   previously   embarrassed 


the  company's  operations,  and  in  Febru- 
ary of  this  year  the  net  quick  assets 
fell  somewhat  below  the  stipulated 
amount.  A  bondholders'  protective  com- 
mittee was  formed  at  that  time  and 
the  present  suit  was  brought,  with  a 
view  to  conserving  the  company's  assets 
pending  reorganization. 

The  National  Conduit  &  Cable  Com- 
pany has  not  defaulted  on  its  bond  in- 
terest, and  Mr.  Galston  states  that  the 
cash  position  of  the  company  is  very 
strong. 

New  Electrical  Supply  House 
Opens  in  Houston 

A  new  firm,  to  be  known  as  the 
Empire  Electric  Supply  Company,  has 
been  organized  in  Houston  for  the  pur- 
pose of  distributing  and  selling,  whole- 
sale only,  electrical  supplies  and  ap- 
paratus in  the  State  of  Texas.  The  com- 
pany is  located  at  Williams  and  Ster- 
rett  Streets.  It  has  railroad  sidings 
into  its  warehouse  and  is  well  equipped 
for  wholesale  distribution.  The  officers 
of  the  company  are:  E.  F.  Hail,  presi- 
dent and  general  manager;  H.  F. 
Reichardt,  vice-president  and  treasurer, 
and  T.  B.  Matthews,  secretary  and  as- 
sistant manager. 


types  of  storage,  lighting  and  ignition 
batteries  will  be  manufactured,  under 
the  name  of  "The  Reading."  Two 
grades  of  battery  will  be  made,  one  a 
standard  type  using  wood  separator, 
which  is  being  marketed  at  present,  and 
the  other  a  non-separator  type  which 
will  be  placed  on  the  market  about  the 
first  of  August.  Howard  J.  Kline, 
director  of  the  Keystone  Institute, 
Reading,  Pa.,  is  president;  Theodore  R. 
Mausen,  New  Brunswick,  N.  J.,  is  vice- 
president  and  general  manager;  Wil- 
liam F.  Gring,  superintendent  of  Hodges 
Mattress  Factory,  Reading,  is  secretary 
and  treasurer,  and  W.  Howard  Crissey 
and  Carroll  L.  Boughter,  chief  engineer 
and  plant  manager  respectively  of  the 
Reading  Storage  Battery  Company,  art 
directors. 

Airdry  Corporation  Takes  Over 
Groton  Electrical  Devices 

The  Groton  Electrical  Devices,  Inc., 
Groton.  N.  Y.,  has  been  reorganized 
under  the  name  of  the  Airdry  Corpo- 
ration. The  manufacturing  and  sales 
policies  remain  the  same  as  under  the 
old  company.  With  additional  capital 
the  company  will  be  able  to  open  other 
agencies  and  do  more  advertising.  The 
officers  of  the  new  company  are:  Ben 
Conger,  president;  Charles  BuUard, 
Elmira,  vice-president;  L.  J.  Conger, 
secretary,  and  D.  J.  Watrous,  treas- 
urer and  general  manager. 


Fixture  Manufacturer  Makes 
Change  in  Name 

The  Lion  Electrical  Manufacturing 
Company,  manufacturer  of  lighting  fix- 
tures and  of  portable  lamps,  with  main 
office  and  factory  at  360  Morgan  Ave- 
nue, Brooklyn,  N.  Y.,  is  the  new  name 
for  the  former  Lion  Electrical  Appli- 
ance Company.  The  company  believed 
that  its  jformer  name  was  not  suffi- 
ciently representative  of  its  business  as 
a  manufacturer  and  decided  on  the 
change. 

The  New  York  City  office  and 
showroom  is  at  26  Warren  Street. 
There  has  been  no  change  in  manufac- 
turing or  sales  policies,  nor  in  its 
product.  The  old  offers  continue  in 
charge. 

Reading  Storage  Battery  Com- 
pany Organized 

The  Reading  Storage  Battery  Com- 
pany, 336  Chestnut  Street.  Reading, 
Pa.,  has  recently  been  organized  to  take 
over  the  holdings  and  property  of  the 
Storage  Battery  &  Appliance  Corpora- 
tion of  Pennsylvania.  The  company  as 
organized  has  a  capitalization  of  $150,- 
000  with  a  capacity  of  140  batteries  per 
week,  though  changes  in  the  near  future 
will   place   this   at   250   per   week.     All 


Larger  Quarters  for  New  York 
Motor  Distributer 

C.  O.  Hall,  distributer  of  the  Allis- 
Chalmers,  Peerless  and  Kimble  motors, 
has  moved  from  147  West  Thirty-fifth 
Street  to  71  Eighth  Avenue,  New  York 
City.  The  new  building  which  he  oc- 
cupies entirely  now  is  25  ft.  by  100 
ft.,  four  stories  and  basement,  and 
gives  him  much  larger  and  better  facili- 
ties besides  being  more  centrally 
located.  Full  stocks  of  these  motors  are 
carried  here.  On  Peerless  fans,  how- 
ever, he  has  been  about  cleaned  out 
following  the  recent  hot  weather  but 
new  orders  in  small  amounts  by  ex- 
press will  keep  him  in  working  stock. 


Good-Will  Advertising  by  Electric 
Vacuum  Cleaner  Company 

The  Electric  Vacuum  Cleaner  Cona- 
pany.  Inc.,  Cleveland,  has  prepared  and 
is  distributing  a  good-will  folder  in 
every  carton  and  original  package 
leaving  its  factory.  This  message 
urging  consumer  support  of  and  co- 
operation with  central  stations,  and 
which  is  along  the  line  of  the  original 
idea  of  G.  A.  Hughes  of  the  Edison 
Electric  .Appliance  Company,  is  a  direct 
tie-in  with  the  national  good-will 
movement  furthered  by  the  N.  E.  L.  .^. 
This  message  of  the  cleaner  company 
will  get  into  the  hands  of  some  10.000 
householders  during  the  present  year, 
says  the  executive  manager  of  the 
N.  E.  L.  A.,  and  other  manufacturers 
of  appliances  are  expected  to  follow 
the  same  plan  during  the  fall  aii<l 
winter  months. 
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New  Express  Company  Orders 
Thirty  Electric  Trucks 

The  Southeastern  Express  Company 
has  recently  opened  in  the  South,  with 
headquarters  in  Washington,  D.  C. 
The  officials  being  former  express  men, 
the  question  of  equipment  was  settled 
in  favor  of  electric  vehicles,  and  the 
first  order  for  thirty  trucks  was  given 
to  the  Commercial  Truck  Company  of 
Philadelphia.  These  trucks  will  be  for 
use  in  Washington,  Baltimore,  Nor- 
folk and  Richmond,  and  later,  it  is 
stated,  the  service  will  be  extended  to 
other  cities. 


New  Line  for  New  York  Jobber 

Hirschfield  Electrical  Supply  Com- 
pany, Inc.,  electrical  supply  jobber  at 
147  Bowery,  New  York  City,  which 
opened  a  branch  store  at  78  Warren 
Street  in  May,  has  recently  added  wire- 
less equipment  to  its  line  of  supplies. 
Sales  of  fans  the  present  season,  it  is 
stated,  are  larger  than  for  several 
years. 


Utility  Compressor  Company  to 
Build  New  Plant  at  Adrian 

Contract  has  been  awarded  by  the 
Utility  Compressor  Company,  Detroit, 
manufacturer  of  the  "Utility"  electric 
refrigerator,  compressor  and  vacuum 
pumps,  for  the  erection  of  a  new  plant 
at  Adrian,  Mich.  Work  has  started  on 
the  new  building,  which  will  be  240  ft. 
long  and  50  ft.  wide,  with  an  L  about 
120  ft.  long.  It  will  have  a  floor  space 
of  16,000  sq.ft.  and  will  be  equipped 
with  modern  machinery  for  the  manu- 
facture of  electric  refrigerators,  and 
will  have  a  capacity  of  about  twenty- 
five  outfits  per  day.  It  is  expected  to 
have  the  plant  ready  for  occupancy 
about  the  first  of  September.  The  com- 
pany has  applications  for  representa- 
tion in  practically  every  territory  in  the 
United  States,  and  it  proposes  to  open 
up  these  territories  from  time  to  time 
as  production  warrants.  It  also  has 
many  applications  from  foreign  coun- 
tries, but  it  will  probably  be  some  time 
before  the  company  will  be  in  a  position 
to  supply  the  foreign  market. 


Electricity's  Part   in   Chemical 
Exposition  Next  September 

With  the  seventh  national  exposi- 
tion of  chemical  industries  to  be  held 
at  the  Eighth  Coast  Artillery  Armory 
in  New  York  City  during  the  week 
of  Sept.  12  the  electrical  industry  will 
find  itself  affiliated  to  a  greater  ex- 
tent than  ever  before.  During  the  last 
decade  the  industry  has  shown  a  re- 
markable growth,  and  since  the  war 
it  has  had  a  special  impetus.  Through- 
out its  whole  growth  the  electrical 
industry  has  played  a  greater  and 
greater  part  each  year,  and  the  de- 
pendence of  the  chemical  industry  upon 
the  electrical  industry  for  the  solu- 
tion of  many  of  its  problems  will  be 
clearly  outlined  at  the  coming  exposi- 
tion. 

From  the  list  of  exhibitors  which  is 


at  pi'esent  available  there  are  well  over 
fifty  manufacturers  who  have  a  definite 
connection  with  the  electrical  industry. 
Some  of  the  points  and  apparatus 
which  will  be  featured  at  this  show 
are  air  conditioning,  dust  collection 
and  arresting,  the  question  of  storage 
economy  and  material  handling,  ship- 
ping and  shipping  containers,  refrig- 
erating apparatus,  fire-fighting  equip- 
ment, mining  equipment  and  pumps, 
water  heating,  filtering  and  soften- 
ing, pumps  and  condensers,  ovens, 
furnace  equipment  and  automatic  con- 
trols for  temperature,  pressure,  time, 
level,  etc.  Moving  pictures  will  show 
the  power  plant  in  coal  and  heat  sav- 
ing and  will  display  electrolytic 
processes. 


Charles  Cory  Adds  Line  of 
Flow  Meters 

Charles  Cory  &  Son,  Inc.,  183-187 
Varick  Street,  New  York  City,  has  se- 
cured the  manufacturing  and  selling 
rights  for  the  Royer  line  of  portable 
and  stationary  flow  indicators.  These 
devices  are  designed  for  indicating  the 
flow  of  all  kinds  of  corrosive  and  non- 
corrosive  gases,  vapors  and  liquids  and 
were  formerly  manufactured  and  sold 
by  the  A.  H.  Sloan  Company  of  Detroit, 
Mich.  It  is  intended,  through  the  in- 
creased manufacturing  facilities  pro- 
vided by  tlie  Cory  company,  to  increase 
the  production  of  these  meters  and 
make  further  extensions  to  the  Royer 
line. 


Walker  Electric  Vehicle  Orders  at 
75  per  Cent  of  1920 

The  Walker  Electric  Vehicle  Com- 
pany, Chicago,  reports  an  average  pro- 
duction for  the  first  six  months  of  the 
year  reaching  75  per  cent  of  last  year's 
business.  Orders  are  coming  in 
steadily,  according  to  G.  A.  Freeman, 
vice-president,  a  great  many  of  them 
being  repeat  orders  from  operators  of 
large  truck  fleets. 


Malcolmson  Briquet  and  St.  Louis 
Briquette  Consolidate 

Announcement  has  been  made  of 
the  consolidation  of  the  Malcolmson 
Briquet  Engineering  Company,  organ- 
ized in  1912,  and  the  St.  Louis  Bri- 
quette Machine  Company,  organized  in 
1911,  under  the  corporate  name  of  the 
Malcolmson  Engineering  &  Machine 
Corporation.  The  company  will  con- 
tinue to  act  as  engineers  and  contrac- 
tors for  the  building  of  complete  plants 
for  fuel  briquetting,  peat  harvesting, 
low-temperature  distillation  of  fuels, 
preparation  of  phosphate  rock,  and  for 
drying,  crushing  and  screening  of  coal 
and  rock  products.  It  will  also  main- 
tain an  engineering  department  devoted 
to  the  generation  and  use  of  steam, 
special  furnace  design  and  other  heat 
problems. 

In  addition  it  will  manufacture 
"Rutledge,"  "Komarek"  and  improved 
roll-type  briquetting  presses,  fluxers 
and   other   special    machinery  and   ma- 


chine parts,  direct  and  indirect  heat 
dryers  and  vibrating  screens.  The  offi- 
cers of  the  new  company  are:  C.  T. 
Malcolmson,  president;  G.  Komarek, 
vice-president;  C.  E.  House,  secretary, 
and  W.  J.  Monahan,  treasurer.  The 
offices  of  the  company  are  located  in 
the  Old  Colony  Building,  Chicago;  818 
Security  Building,  St.  Louis,  and  39 
Cortlandt  Street,  New  York  City. 


New  House  Organ  for 
International  G.  E. 

The  International  General  Electrical 
Company,  Schenectady,  N.  Y.,  has 
started  the  publication  of  a  new  house 
organ — The  Dic/est.  This  magazine  is 
issued  in  alternate  months  in  English 
and  Spanish  and  it  receives  wide  dis- 
tribution in  the  foreign  field  only.  Be- 
sides its  primary  purpose  of  establish- 
ing contracts  and  stimulating  interest 
throughout  the  company's  organization 
in  all  parts  of  the  globe,  the  Digest  will 
discuss  the  latest  applications  of  elec- 
tricity in  the  household  and  in  industry 
and  the  economies  it  effects,  announce 
electrical  inventions  and  achievements 
and  review  electrical  developments  of 
other  countries. 


Hotel  and  Schoolhouse  Lighting 
Business  Good  in  New  England 

A  healthy  business  is  being  handled 
in  New  England  at  present  in  connec- 
tion with  the  lighting  of  summer  hotels 
and  schoolhouses,  according  to  M.  W. 
Vye,  vice-president  of  the  McKenney  & 
Waterbury  Company,  Inc.,  Boston, 
jobbers.  To  a  representative  of  Elec- 
trical World  Mr.  Vye  said  that  a 
considerable  amount  of  new  wiring 
?nd  refurnishing  of  vacation  establish- 
ments both  along  the  coast  and  in  the 
mountain  districts  is  in  evidence,  in- 
cluding cottages  and  summer  resi- 
dences. Some  important  jobs  were,  of 
course,  planned  and  executed  earlier 
in  the  season,  but  orders  are  still  being 
received  for  fair  quantities  of  supplies. 
The  material  used  as  a  rule  follows 
standard  lines  of  design,  and  direct 
lighting  is  in  the  main  adopted.  New 
England  jobbers  are  at  present  figur- 
ing actively  on  supplies  for  wiring 
jobs  to  be  done  in  large  public-school 
buildings  at  Boston  and  elsewhere,  and 
while  no  record  sales  are  in  sight,  the 
amount  of  business  these  jobs  repre- 
sents is  thoroughly  pleasing  as  an  evi- 
dence of  the  constantly  growing  popu- 
larity of  carefully  planned  electrical  il- 
lumination. 


The  Wagner  Electric  Manufacturing 
Company,  St.  Louis,  has  established  a 
factory  branch  at  r)38  First  .\venue 
South,  Seattle,  in  charge  of  M.  E.  Cun- 
dall. 

The  Marathon  Electric  Manufactur- 
ing Company.  Wausau,  Wis.,  manufac- 
turer of  small  electric  motors  and 
motior-driven  utilities,  is  considering 
the  erection  of  a  one-story  brick  and 
steel  addition,  40  ft.  x  180  ft.,  to  be 
equipped  as  a  machine  shop,  assem- 
bling floor,  shipping  room,  offices,  etc. 
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The  American  .Vccumulator  Com- 
pany, Owatonna,  Minn.,  manufacturer 
of  electric  storage  batteries,  has 
awarded  contract  for  the  construction 
of  a   one-story  plant,   90  ft.   x   106   ft. 

The  Battery  Service  Company,  Musk- 
ogee, Okla.,  contemplates  the  construc- 
tion of  a  building,  170  ft.  by  110  ft. 
J.  H.  Schmidt  is  president  and  manager. 

The     Universal     Battery     Company, 

.3410  South  La  Salle  Street,  Chicago, 
has  awarded  contract  for  construction 
of  a  one-story  building,  50  ft.  x  133 
ft.,  at  3419-25  Wentworth  Avenue. 

The  G.  A.  Ball  Bearing  Manufac- 
turing Company,  3051  West  Lake 
Street,  Chicago,  is  asking  for  bids  for 
the  erection  of  a  one-story  plant  at 
West  Lake  Street  and  Albany  Avenue, 
to  cost  about  $65,000. 

J.  R.  Crawford,  general  sales  man- 
ager of  the  Union  Carbide  Sales 
Company,  New  York  City,  has  been 
appointed  general  sales  manager  of  the 
National  Carbon  Company,  Inc.,  Cleve- 
land, succeeding  N.  C.  Catabish,  who 
takes  up  other  duties  with  the  com- 
pany. 

The  Clary-Cummings  Battery  Com- 
pany, Columbus,  S.  C,  manufacturer  of 
storage  batteries,  contemplates  increas- 
ing its  capital  stock  from  $10,000  to 
$20,000.  The  company  would  like  to 
receive  catalogs  from  manufacturers 
of  battery  boxes,  plates,  lead  parts, 
separators,  rubber  jars  and  lead-coated 
bronze  terminals,  etc. 

The  1\L  J.  Dougherty  Company, 
Twenty-fifth  Street  and  Washington 
Avenue,  Philadelphia,  piping  fabrica- 
tor and  engineer,  announces  that  it  has 
made  arrangements  with  the  Tomlinson 
Steam  Specialty  Company  of  Cleveland, 
Detroit  and  Akron  to  act  as  its  repre- 
sentative in  the  upper  half  of  the  State 
of  Ohio  and  all  of  Michigan. 

The  Daytcn-Dowd  Company,  Quincy, 
111.,  manufacturer  of  centrifugal  pumps, 
has  established  a  district  office  irf  the 
Pioneer  Building,  St.  Paul,  in  charge 
of  George  M.  Kenyon,  with  whom  are 
associated  Robert  D.  Lewis,  vice-presi- 
dent, and  James  C.  Wilson,  vice-presi- 
dent. Mr.  Kenyon  has  been  established 
in  St.  Paul  since  1891  as  factory  rep- 
resentative for  various  concerns. 

The  Steel  City  Electric  Company, 
1207-1219  Columbus  Avenue,  Pittsburgh, 
manufacturer  of  electrical  specialties, 
announces  the  appointment  of  Kearton 
&  Nagle,  71  West  Twenty-third  Street, 
New  York  City,  as  its  district  sales 
representatives  for  the  Metropolitan 
District,  New  York  City  and  Newark, 
N.  J. 

The  Domestic  Electric  Appliance 
Company,  315  South  Jefferson  Avenue, 
Peoria,  111.,  has  recently  been  reorgan- 
ized with  an  increase  in  capital  stock 
from  $25,000  to  $50,000.  The  incorpo- 
rators under  the  reorganization,  it  is 
stated,  are  Milton  V.  Stagg,  327  Cal- 
lender  Avenue;  R.  B.  Cherry,  115  South 
Maplewood  Avenue,  and  Elmo  G. 
Kuecks,  220  North  University  Avenue, 
Peoria. 


Foreign  Trade  Notes 


ELECTHIC  POWEH  PRi^JECT  PUO- 
POSEL)  FOR  FEDERATED  MALAY 
STATES.  —  At  a  meeting  of  the  Federal 
Council  of  the  Federated  Malay  States, 
held  during  April  at  Kuala  Lumpur,  it  was 
decided  to  engage  an  electrical  investiga- 
tion staff  to  investigate  the  question  of  a 
public  power  supply.  A  preliminary  survey 
has  already  been  made  by  the  government 
electrical  adviser,  which  calls  for  an  ex- 
penditure of  approximately  $40.00(1.000 
(Straits).  It  is  proposed  to  erect  electric 
generating  stations  near  Taiping,  Ipoh. 
Kuala  Lumpur  and  Serembar.  Each  town 
is  to  have  its  own  generating  station,  but 
will  be  connected  with  Kuala  Lumpur  for 
emerg-;ncy  service.  In  electrical  circles  it 
is  thought  that  these  plans  can  hardly  be 
brought  into  operation  for  some  time. 

ELECTRIFIC.ATIOX  OF  LEG«ORX, 
IT.A.LY.  RAILWAY. — In  the  plan  for  gen- 
eral electrification  of  the  Italian  railways, 
the  Leghorn-Pisa  branch  was  omitted.  The 
Ministry  of  Public  Works  at  Rome,  Consul 
Lucien  Menninger  at  Leghorn,  now  writes, 
has  informed  the  Leghorn  authorities  that 
the  Italian  State  Railway  Administration 
is  authorized  to  take  the  necessary  steps 
to    equip    the    line   for    electrical    operation. 

ELECTRIC  UNDERGROUND  RAIL- 
WAY PROPOSED  FOR  B.\RCELON.\. 
SPAIN. — A  company,  to  be  known  as  Gran 
JMetropolitano  de  Barcelona,  S..\..  has  been 
organized  with  a  capital  stock  of  15.000  iiOO 
pesetas  to  construct  and  operate  an  electric 
underground  railway  in  Barcelona,  for 
which  the  Banco  de  Vizcaya  holds  the  con- 
cession. The  capital  has  been  subscribed 
entirely  by  the  Vizcaya,  Hispaiio  Colonial 
rnd  .\rnus-Gari  banks,  the  SociSdad  de  los 
Tranvias  de  Barcelona  and  the  Ferrocar- 
riles  de  Cataluna. 

INCREASE  IN  ELECTRIC  LIGHT  IN- 
ST.\LL.\TION  IN  CHIN.A..  —  Vice-Consul 
Huston.  Hankow.  China,  in  his  report  on 
the  industrial  progress  in  that  district  states 
that  further  extensions  of  electric  light  in- 
stallations are  being  made  in  Central  China. 

MICA  OUTPUT  DROPS  IN  NORW.\Y. 
— Before  the  war  the  greater  part  of  the 
demand  for  mica  in  Norway  was  covered 
by  Norwegian  production.  During  the  war 
this  industry  grew  fast  and  considerable 
quantities  of  mica  were  export?d.  Consul- 
General  Osborne,  in  a  report  from  Chris- 
tiania.  states  that  at  present  the  production 
is  small  on  account  of  high  working  ex- 
penses. When  normal  times  return  the 
mica  industry  of  Norway,  in  his  opinion, 
will  become  active  again.  The  feldspar 
mines  produce  much  mica  scrap,  which 
at  present  may  be  bought  at  a  reasonable 
rate. 

NEW  POLISH  ELECTRICAL  COM- 
P.^NY. — The  joint  stock  company.  Brown. 
Boveri  &  Company.  Baden.  Poland,  in  co- 
operation with  the  Bank  Zjednoczonych 
Ziem  Polskich  (Bank  of  United  Polish  Ter- 
ritories). Warsaw,  according  to  Warsaw 
papers,  has  founded  the  Polish  Society  ot 
Electricity.  Brown.  Boveri.  a  joint  stock 
company,  with  headquarters  at  Warsaw. 
The  company  will  install  electrical  appa- 
ratus in  all  parts  ot  Poland.  The  factory 
is  already  established  in  Trzebinia.  and 
will  begin  active  operation  during  the  sum- 
mer. 

HYDRO  -  ELECTRIC  PLANTS  FOR 
J.\P.^N. — Plans,  it  is  understood,  are  under 
consideration  by  the  Hyogo  Prefectural 
Assembly  for  the  construction  of  nine 
hydro-electric  plants  to  utilize  the  water 
power  of  the  Sho  and  Chigusa  Rivers.  It 
is  proposed  to  begin  construction  in  1921 
and  to  complete  three  plants  everv  two 
years  until   1926. 

LOAN*  FOR  ELECTRIFICATION  OP 
SWISS  RAILW.\YS  ISSUED.— The  Federal 
Railwa.v  loan  recently  issued  by  the  Swiss 
Government  was  doublv  subscribed.  The 
amount  originally  offered  was  100.000.000 
francs,  and  when  applications  for  double 
the  total  amount  were  received  the  gov- 
ernment decided  to  allot  20i>.0i>0.000  francs. 
The  proceeds  of  the  loan  are  to  be  used 
for  the  electrification  of  the  Swiss  railway 
system. 

FRENCH  MANUPACTl'-RER  CLOSES 
SUCCESSFUL  YE.\R. — In  the  annual  re- 
port of  the  Compagnie  Francaise  pour  I'Ex- 
ploitation  des  Procfides  Thomson-Houston 
for  the  past  year,  according  to  the  EJcc- 
Iricnl  Krview,  London,  the  electrical  in- 
dustry is  one  of  those  which  has  suffered 
the  least  from  the  economic  crisis  following: 
the  war.  On  the  whole  the  production  of 
plants  of  small  capacity  has  considerably 
diminished  for  the  time  being,  but.  on  the 
other  hand,   the  manufacture   of  equipment 


of  large  size  has  not  slackened.  The  equip- 
ment of  waterfalls  and  the  construction  of 
large  generating  stations  are  being  con- 
tinued and  the  railway  companies  are  now 
proceeding  with  the-  electrification  of  an  im- 
portant part  of  their  network.  In  this  con- 
nection the  Orleans  Railway  Company  has 
begun  preparations  for  the  electrincation  of 
lines  from  Paris  to  Orleans.  The  value  of 
the  orders  which  the  French  Company  filled 
m  1920  was  SO  per  cent  greater  than  the 
value  of  the  orders  for  the  preceding  year 
Manufacture  has  been  concentrated  at  the 
\-anous  works:  Jarville  for  email  alternat- 
mg-current  motors,  Neuilly  for  small  direct- 
current  motor.s.  Vaugirard  and  Lecourbe  for 
heavy  plant.  Suresnes  for  large  apparatus 
and  Colombes  for  insulating  material.  New 
works  are  being  added  at  Saint-Ouen.  where 
production  is  already  under  way  of  large 
size  high-voltage  machines.  The  Lesquin 
Works  is  being  reconstructed  for  foundry 
use  and  for  a  large  shop  for  small  electrical 
apparatus. 

x.^,?'!'^"  LA.MP  MAKERS  WORKING 
FOR^PROTECTION  FROM  IMPORTS.— 
The  British  Chemical  Ware  Manufacturers' 
-Association,  by  way  of  demon-stration  that 
£.nglish  manufacturers  and  workmen  are 
capable  of  producing  delicate  glasswork 
recently  sent  to  members  ot  Parliament  a 
sample  of  a  glas.s  bulb  for  an  electric  lamp 
according  to  the  Electrical  Review,  London.' 
Ihe  lamp-bulb  manufacturers  are  seeking 
protection  from  the  importation  ot  ehctrlc 
iI^P  ■'""'?  from  foreign  countries,  and 
although  the  British  government  proposes 
to  put  a  33J  per  cent  duty  on  imported 
bulbs  and  lamps,  as  is  provided  in  the  key 
industries  bill,  these  manufacturers  beli-ve 
that  this  duty  is  not  enough.  Thev  «eek 
prohibition  ot  the  foreign  article  for  a  time 
^}  fj**'  Ji^'*"-  holding  that  this  is  necessary 
ir  the  English  industry,  which  could  give 
much  more  employment,  is  to  be  saved 
-According  to  the  secretary  ot  the  associa- 
t'on.  that  country  uses  up  1,000.000  electric 
lamps  a  week. 


Foreign  Trade  Notes 

Following  are  listed  opportunities  to  ente- 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  th<r  Bureau  of  Foreign  and  Domestic 
i^ommerce.  Washington,  by  mentioning  the 
number ; 

A  merchant  in  Italy  (No.  33,203)  desires 
to  purchase  an  agency  for  the  sale  of  incan- 
descent lamps,  etc. 

A  mercantile  firm  in  England  (No.  35.207) 
desires  to  purchase  and  secure  an  agencv 
for  the  sale  of  washing  machines,  dish- 
washing machines  and  other  domestic  labor- 
saving  novelties  and  appliances. 

A  commission  agent  in  India  (No.  35.229) 
desires  to  be  placed  in  touch  with  exporters 
of  electrical   goods,   etc. 


New  Apparatus  and  Publications 

LIGHTING  FIXTURES.— The  Beardslee 
Chandelier  -Manufacturing  Company  216 
South  Jefferson  Street.  Chicago,  has  issued 
catalog  .\.  covering  its  different  types  of 
lighting  fixtures. 

COMBINATION     R.A.NGE,  —  The     Rath- 
bone,    Sard    Company,    Auror.i.    II!.,    is   dis- 
tributing a  circular  describing    its    "Acorr. 
combination    electric    and    coal    range     No 
2550. 

DISHW.\TEm.— -A.  new  "Quaker"  dish- 
washer has  recently  been  placed  on  the 
market,  which  is  being  distributed  throuch 
the  Quaker  Dishwasher  Sales  Company 
240   Cherry   Street,    Philadelphia. 

CENTRIFUGAL  PU.MPS.— The  Pnvton- 
Dowd  Company,  guincy.  111.,  is  distributing 
catalogs  Nos.  211.  2'2  and  244.  describing 
its  type  C.  S.  U.  multistage  centrifugal 
pumps,  automatically  balanced,  tvpo  SS 
centrifugal  pumps  and  type  CS  centrifugal 
pumps   respectively. 

S.AFETY  DISCONNECTING  H-ANGE31S, 
— The  Thompson  Electric  Company,  226  St 
Clair  -■Vvenuc,  N.  E.,  Cleveland,  has  issued 
catalog  B-20.  covering  the  "Thompson' 
safety  disconnecting  hangers  (new  under- 
slung  model). 

BOILERS. — The  Heine  Safety  Boiler 
Company.  St.  Louis,  has  i.ssued  the  twentv- 
sevcnth  edition  of  "Helios."  It  has  been 
entirely  rewritten  and  is  a  comprehensive 
treatise  on  steam  boiler  engineering. 

S.AFETY  INTERLOCK  SYSTEM.— ("Safe- 
g\iarding  \'crtical  Transportation"  is  the 
title  of  a  booklet  published  by  the  Utility 
Safety--\ppliance  Corporation.  325  (Thurch 
Street,  New  York  City,  in  which  it  describes 
the  Schlesinger  safety  interlock  system. 
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LUBRICATION. — "Steam  Cylinder  Lu- 
brication" is  the  subject  of  tlie  leading 
articles  in  tlie  June  issue  of  Lubrication, 
published  by  the  Texas  Company,  17  Bat- 
tery Place,  New   York   City. 

PORTABLE  COMPRESSORS. — "Portable 
Air  Service"  is  the  title  of  a  four-page 
leaflet  distributed  by  the  Ingersoll-Rand 
Drill  Company,  11  Broadway,  New  York 
City,  describing  the  different  types  of 
••IngersoU-Rand"   portable  compressors. 

APP.VRATl'S  FOR  ELECTRIC  FT'R- 
NACES. — Bulletin  No.  48,710B,  superseding 
bulletin  No.  4S.710.\,  published  by  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y., 
describes  and  illustrates  auxiliary  appara- 
tus for  electric  arc   furnaces. 

ADJUSTABLE  LIGHTING  FIXTT'RES. 
— ^The  O.  C.  White  Company,  15-21  Hermon 
Street,  Worcester,  Mass.,  is  distributing  a 
circular  describing  "The  White,"  style  No. 
9M,  adjustable  electric  fixture  for  adding 
machines,  recentl?,-  developed  by  the  com- 
pany. 

ELECTRIC  APPLIANCES. — The  Russell 
Electric  Company,  140  West  Austin  Avenue, 
Chicago,  has  recently  placed  on  the  market 
a  new  electric  marcel  waver.  The  company 
is  distributing  a  six-page  leaflet,  covering 
its  "Hold-Heet"  electric  appliances. 

PORTABLE  LAMP.  —  The  Russell-Stoll 
Company,  17  Vandewater  Street,  New  York 
Citr>-,  has  recently  placed  on  the  market  a 
new  ty-pe  of  portable  lamp. 

EQUIPMENT  FOR  WINDOW  LIGHT- 
ING.— "Selling  With  Colored  Light"  is  the 
title  of  a  booklet  issued  by  the  Ivanhoe- 
Regent  "U'orks  of  the  General  Electric  Com- 
pany. Cleveland,  describing  its  "Iris"  equip- 
ment for  display  window  lighting.  The 
company  is  also  distributing  a  leaflet  giving 
distinctive  features  of  its  "Iris"  equipment 
and  also  instructions  for  assembling  and  in- 
stalling. 

BRAZING  TORCH.— The  Production  En- 
gtne.riug  Corporation.  40  Sudbury  Street, 
Boston  is  distributing  a  circular  covering 
the  "Bantam"  electric-gas  brazing  torch  re- 
cently- developed  by  the  company. 

T-SES  OF  SMALL  MOTOR.— The  West- 
m^oase  Electric  &  Manufacturing  Com- 
pany. East  Pittsburgh.  Pa.,  has  recently 
issued  folder  No.  44.iG.  entitled  "The  Center 
•of  Power"  in  which  it  illustrates  the  many 
uses  of  the  small  motor. 

TTLECTRICAL  YSTRING  DEVICES.  — 
T!he  Connecticut  Electric  Manufacturing 
Company,  Bridgeport  Conn.,  has  issued  a 
■  «ww  2SS-page  catalog  covering  its  "Cemco" 
eJectnca!  wiring  devices. 


New  Incorporations 

THE  HALIFAX  POWER  COMPANY, 
Son  til  Boston,  Mass.,  has  Ix-en  incorporated 
mTth  a  capital  of  Sl.000,000  to  generate 
and  distribute  electric  energy.  The  incor- 
joraiiors  are  Ira  Vaog-hm,  Philadelphia, 
I*a_.  president :  James  F-  Penrose  secre- 
tary. Philadelphia,  Pa.  ;  T  C.  Watkins. 
Prrath  Boston,  Mass.  :  C.  L.  R-id.  Rich- 
m.md,  Mass.,  and  R  HWlt  Easley,  Halifax, 
iLlass. 

THK  L.\1IAR  fS.  C.)  ROWER  &  LIGHT 
C(»M1".\NT  lias  been  chartere<l  with  a  cap- 
itaS  of  131.200  to  generate-  and  distribute 
eiporicity  and  gas  for  light.  h<-at  and  power 
puTi»o»-s  The  otTicers  of  the  company  are 
H  Segars.  pr(«ident :  C  ■<]!  Segars.  vice- 
preBident  :  L.  r.  Hufif.  secretarv.  and  E.  P. 
Berry,  treasurer. 

THK  VERNE  MANUFA<"TrRIN'G  COM- 
PANY. N.w  York,  N.  Y..  has  been  incor- 
porated with  a  capital  of  fliMi.OdO  to  raanu- 
factnre  electrical  si»ecia]tie.>i.  hair  wavfrs, 
etc.  The  incorporators  art  S  S.  Rajid. 
S.  T.  Paley  and  K.  .T.  Wlirllock.  H.  S. 
Manfield.   55   Liberti-   Struct,    JB   attorney. 

THE  MTTTR-a-PHONK  OORPOR.^TION, 
New  York,  N.  Y.,  has  been  incorporabed 
by  H.  C.  and  L.  Tucker  and  L..  Scher.  T*c 
company  is  capi1ali7,<-d  at  $2n.*rf»i.  and  pro- 
poses to  manuf.-ifiiirc  i eletitwrn  ■  mufnere. 
D.    Kassel.  256   ljraa.dwa.>.    in  aXluraey. 

THE  RAPID  Tn.ECTRIC  COMPANY. 
LTD..  Sault  St.-,  .M.-irie,  Ontario,  Canada, 
has  been  in^orpfirnt^-d  by  diaries  IL 
Toombs,  George  ll  Wilson,  Arthur  P.  Craw- 
ford and  oth'TM.  Ttie  <omp.in.v  ir  capital- 
ized at  540,OftO  and  proposed  to  numufacture 
electrical  machinery,  toots,  etc 

THE  TWO  -  IN  -  ONE  SIGNAL  LAMP 
CORPORATION,  New  ITnven,  Conn.,  has 
keen  chartered  with  a  capital  of  J50.000  to 
manuf.'ifturc  electric  Limps  and  pignal  de- 
•vke.i.  The  incorporators  are  J.  M.  Ohnp- 
nl'lj,  279  'Wliallcy  Avenue,  and  I.  Fine, 
6K7  Elm   Street 


THE  NATIONAL  RADIO  ELECTRIC 
SIGN  COMP.\NY.  Jersey  City.  N.  J.,  has 
been  chartered  with  a  capital  of  $2,''.,non  to 
manufacture  electrically-operated  signs. 
Cornelius  .\.  Cole.  Hackensack,  N.  J.,  repre- 
sents the  company.        r 

THE  MINIATITRE  BULB  COMPANY, 
Warren  Street.  Newark.  N.  J.,  has  been  or- 
ganized to  manufacture  incandescent  elec- 
tric lamps.  .\ngelo  Paione  695  Ridge 
Street,  is  interested  in  the  company. 

THE  RITE  ELECTRIC  LAMP  COMP.VNY, 
New  York,  N.  Y.,  has  been  incorporated 
with  a  capital  of  $20,000  to  manufacture 
incandescent  electric  lamps.  The  incor- 
porators are  I.  Rendelmen.  M.  Soni  and 
S.   J.    Beikowitz,    898    Broadway,    Brooklyn. 

THE  UTILITY  BATTERY  COMP.\NY 
OF  AMERICA,  Mount  Prospect,  111.,  has 
filed  articles  of  incorporation  under  the 
laws  of  the  State  of  Delaware.  The  incor- 
porators are  T.  C.  Fredericks,  M.  Luce  and 
H.  L.  Wuerffel,  Mount  Prospect.  The  com- 
pany is  capitalized  at  $5,000,000  and  pro- 
poses to  manufacture  electric  storage  bat- 
teries, etc.  The  Capital  Trust  Company, 
Dover,   Del.,   represents   the   company. 

THE  ELECTRIC  UTENSILS  COMPANY, 
1403  South  Hill  Street,  Los  Angeles,  Cal., 
has  been  organized  to  manufacture  electric 
specialties.  Kenneth  H,  Woolson,  910  Third 
Street,  is  interested  in  the  company. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  July  19,  1921) 

1,384,734.  Electrical  Testing  System  axd 
APPAfiATCS;  Clarence  A.  Anderson,  Abi- 
lene, Kan.  App.  filed  Sept.  24,  1919.  For 
use  as  a  troubleman's  or  lineman's  port- 
able test  set. 

1.384,745.  Steering  Mechanism  for  Diri- 
gible Bodies  ;  Kennedy  Dougan,  Minne- 
apolis. -Minn.  App.  filed  Axig.  2,  1915. 
For  torpedoes. 

1,384.7'69.  Electric  Gun:  Frederick  B. 
MacLaren,  Jersey  City,  N.  J.  App.  filed 
March  16,  1916.  Projectile  propelled  bv 
moving  magnetic  field. 

1,384.864.  Electrical  Geisterator  and 
-Motor  ;  Joseph  Shepherd,  Leeds.  England. 
App.  filed  June  5,  1919.  Effective  cooling 
of  rotor  windings. 

l,3S4,86ou  Electric  Generatob  and  Motor; 
Joseph  Shepherd,  Leeds,  England.  .\pp. 
filed  Jiune  13,  1919.  Heat  generated 
within  machine  is  dissipated  by  hollow 
cooling  elements. 

1.384.8*7.  AIR  -  Current  Indicator  fob 
Aeroplanes;  Lawrence  B.  Sperry,  Brook- 
lyn, N.  Y.  App.  filed  Oct.  S.  1916.  Shows 
direcAion   of   flight. 

1.384,91»G.  Sapett  Hair  -  Straightening 
Devicx  :  Edwin  S.  Lee,  Kansas  Tity  Jlo 
.\pp.  filed  Sept.  4,  1920.  Either  eloc- 
tricaJH}"  'Or  otherwise  heated. 

1.3RI.9?S,  -Handle  for  Sadihons  :  John  J. 
.^ehilier,  San  Francisco.  CuL  .-Vpp.  filed 
Aug.  29,  1919.  Switch  within  handle 
operalce  in  tonjunction  willi  heating  coils. 

1.3S4,9.'>X.  Vacuum  Electbic  .Apparatus: 
I'eter  Cooper  Hewitt,  Ringmood  .Manor. 
.V.  J.  .^I>p.  filed  June  27.  1916.  Audion 
applied  te  4«lephone. 

1,3S1,96L  I-awt-Skcuring  Means:  Harry 
Klein,  FVi'<ip«it,  N.  Y.  App,  lllcd  Nov,  3. 
1919.     Louking  socket. 

1,38  1,980.  Tdlepwone  Exchanor  System: 
Arthur  C  i^tjanrt.  Cleveland,  Ohio.  App. 
filed  Not.  11,  191  2.  Semi-automatic  sys- 
tem. 

1.384,981.  EtjETTRUcAL  System:  'Wniiam  I. 
Thomson.  Newai*.  N.  J.  ,\pp.  flled  I  ).<■. 
14,  1916.  D«*ribB<ion  used  in  <:jir  light- 
ing. 

1,'SS4.994.  Tm-EnnniF  Repeatbe  'Bquip- 
■mbnt:  Charles  S.  Dtmarest,  N^-w  T<.rk. 
JC.  Y.  App.  nU-d  Airil  16.  191».  OpwrM- 
tor  may  supervise,  talk  and  ring  <^n 
transmission  circuits  whldi  include  ir*-- 
pi-jiter  elements. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

M-\RIOX.  M.\SS. — Tlie  power  plant  and 
tiansniission  line  to  Provincetown  of  the 
Soutlieastern  JIassachusetts  Power  &  Elec- 
tric I'ompany.  it  is  reported,  were  badly 
damaged  by  a  recent  storm. 

WORCESTER,  MASS.— The  M.  J.  Whit- 
tal  .Associates  contemplate  the  construction 
of  a  ne\\'  weave  shed  at  their  carpet  mills, 
to  cost  about  $125,000.  The  plans  provide 
for  a  new  power  plant  with  a  100-ft.  stack. 

P.VWTUCKET.  R.  I. — The  Moore  Fabric 
Comp;iny.  Washington  Street,  has  filed 
plans  for  the  construction  of  a  new  one- 
story  power  house.  The  company  will  also 
install  considerable  electric  equipment  in 
the  addition  to  tlie  mill  now  under  con- 
struction. 

WATERBURY,  CONN.— Plans  are  under 
way  by  the  board  of  directors  of  St.  Mar- 
garet's School.  Grove  Street,  for  the  con- 
struction of  a  power  house  at  the  institution. 
Clark,  McMuIIen  &  Riley,  101  Park  .\venue» 
New  York  City,  are  engineers. 


Middle  Atlantic  States 

AMSTERDAM,  N.  Y. — The  .Adirondack 
Power  &  Liglit  Corporation  lias  issued 
$1,000,000  in  bonds,  the  proceeds  to  be  used 
for  extensions  and  improvements  to  its 
plant  and  system,  etc.  J.  Ledlie  Heeds  is 
president. 

BINGH.A.MTON,  N.  T.— Plans  have  been 
prepared  by  Russomello  &  Price,  architects, 
226  Scranton  Life  Building,  Scranton,  Pa., 
for  the  construction  of  a  power  plant.  76  ft. 
X  76  ft.,  in  Binghamton,  N.  Y.,  to  cost  about 
$36,000.  The  owner's  name  has  been  with- 
held. 

BROOKLYN,  N.  T.  —  Notice  has  been 
fliefl  by  the  Queensboro  Gas  &  Electric 
Companv  of  an  increase  in  its  capital  stock 
from  $2,000,000  to  $7,000,000. 

FLUSHING,  N.  Y.— The  Board  of  Esti- 
mate is  considering  a  resolution  authorizing 
the  issue  of  $20,000  corporate  stock  for  the 
construction  of  a  transformer  station  in  the 
vicinity  of  Flushing,  to  be  used  in  connec- 
tion witli  the  municipal  operation  of  the 
lines  of  the  former  New  York  &  North 
Shore  Traction  Company.  Electrical  energy 
will  be  purchased  from  the  New  York  & 
Queens  Electric  Light  &  Power  Company. 

NEW  YORK.  N.  Y.— Plans  have  been 
filed  by  the  New  York  Edison  Company  for 
the  construction  of  a  one-story  addition  to 
its  Waterside  power  plant,  63  ft.  x  94  ft., 
at  Fortieth  Street  and  First  Avenue,  to  cost 
about  $125,000. 

OSWEGO,  N.  Y.  —  The  Oswego  Shade 
Cloth  Company  is  considering  the  construc- 
tion of  a  new  one-story  power  house  at  its 
plant  on  Utica  Street. 

Y.APH.ANK.  N.  Y. — A  moving  picture 
studio  of  large  proportion  is  being  built  at 
this  place  by  tlie  Kerndale  Film  Studios, 
Inc..  of  which  George  E.  Crater.  Jr..  Em- 
pire Theater  Building.  New  York.  N.  Y.. 
is  engineer  in  charge  of  construction  and 
purcliasing.  The  power  house  will  contain 
a  4(1(1. i<w.  motor-generator  set  with  two 
25-kw  balancers  and  one  7-kw.  exciter. 
The  plant  will  also  contain  a  complete 
1500-hp.  steam  equipment.  A  1000-amp. 
miilor-generator  set  with  200  kw.  capacity 
will  be  installed,  with  six  distributing 
panels  The  spi  cifications  call  for  the 
following  additional  equipment:  One 
totalizing  meter  panel  ;  two  equalizing 
panels  for  the  20n-kw.  set  :  one  main  panel 
for  tile  40n-kw.  set:  four  three-phase.  110- 
voll  panels :  oni'  synchronous  motor  start- 
ing ii.inel  :  one  induction  motor  panel  and 
a  hatlerv  of  three-phase.  250ii-volt  oil 
switches  :' three  IflO-kw..  three-phase  trans- 
formers ;  one  50-kw.,  single-phase  trans- 
former:  two  50  kw.,  three-phase  trans- 
formers: one  15-kw.,  125-volt  motor  gen- 
erator Set  :  twenty-four  Cooper  Hewitt 
eighl-tnlM'  elevated  stands:  twenty-four 
Cooper  Hewitt  eight-tube  floor  hanks  :  four 
Cooper  Hewitt  eight-tube  elevated  .stands 
.and  wiiign:  twenty  70-amp.  spot  lamps; 
ten  100-amp.  spot  lamps:  thirty-flve  Wohl 
duplex  Btnglc-tilt  stand  lamps:  ten  Wohl 
broadside  lanuis  :  four  Wohl  three-lamp- 
effecl  domes  with    lamps;   eighteen   duplex 
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top  lamp.s  with  funmis  :  four  semi-indirect 
top  lamps;  six  sunliglit  arcs  rated  at 
100,000  cp.  floodllglit  and  2,400,000  cp.  spot- 
ligiit. 

BOONTON.  N.  J.  —  Arranffomonts  Iiav<- 
been  mads  by.  tlie  Bci:ircl  of  Alilirni.-n  for 
an  appropriation  of  $1011.000  foi-  extensions 
and  improvements  to  the  municipal  water 
system.  The  plans  provide  for  the  con- 
struction of  an  electrically  operated  pump- 
ing plant  in  the  Sheep  Hill  section.  Fred- 
erick V.  ntney,  21  .South  Street,  Morris- 
town,  N.  J.,  is  engineer. 

GI>A.SSBORO.  N.  .T.— The  Council  is  con- 
sidering replacing  the  gas-lighting  system 
now  in  u.'^e  with  electric  lamps.  Service 
will  be  supplied  by  the  Public  Service  Com- 
pa  ny. 

LAT'REL  SPRINGS,  N.  J. — The  Laurel 
Springs  Improvement  Association  is  con- 
sidering the  installation  of  an  electric  light 
and  power  plant  in  Laurel  Springs. 

PHILADELPHIA,  PA.— John  Bromley  & 
Sons,    Front   Street  &   Lehigh    Avenue,   have 
filed   plans  for  the  construction   of  an  addi-      manager, 
tion  to  the  power  house  at  their  plant. 

PHILADELPHIA.  PA.  —  A  permit  has 
been  granted  to  the  Quaker  Lace  Company. 
Somerset  Street,  for  improvements  to  its 
power  house. 

PITTSBURGH.  P.\. — The  Duquesne  Light 
&  Power  Company,  it  is  reported,  has  pre- 
liminary plans  under  way  for  the  construc- 
tion of  additional  units  at  its  new  generat- 
ing plant  at  Oiirswick,  Pa.  The  plans  pro- 
vide for  an  ultimate  of  six  units,  two  of 
which  have  already  been  completed.  The 
total  cost  of  the  project  is  estimated  at 
about  $15,000,000.  A.  W.  Thompson  is 
president. 

PITTSBURGH,     PA.— The    City    Council 

has  passed  an  ordinance  appropriating  the 
sum  of  ,$30,000  for  the  reconstruction  of 
the  power  plant  at  the   Municipal  Hospital. 

WILMINGTON,  DEL. — An  appropriation 
of  $1.1,0011  has  been  approved  by  the  City 
(^ouncil  for  improvements  to  the  municipal 
fire  alarm  signal  and  electrical  service. 

FROSTBURG,  MD. — The  Hagerstown  & 
Frederick  Railway  Company  is  planning 
to  erect  a  transmission  line  from  Frostburg 
to  Eckhart  to  supply  electricity  to  tlie  latter 
town.  The  cost  of  the  line  is  estimated  at 
$5,000. 

NORFOLK.  VA.— The  Board  of  Super- 
visors of  Norfolk  County  are  considering 
the  installation  of  an  independent  lighting 
plant  in  the  county  jail. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived by  tiie  Bureau  of  Supplies  and  Ac- 
counts. Navy  Department,  Washington.  D. 
C,  for  furnishing  the  following  ;  Until  Aug. 
9,  various  Eastern  and  Western  Yards. 
Schedule  8481 — miscellaneous  quantity  of 
motor  generator  sets,  motor  generators  and 
dynamotors  :  Schedule  3483 — thirty  storage 
batteries. 


iflcations  may  be  obtained  upon  application     is   eon.sidrrine    il 

In      Wr.nr*.      'in  1        /-•It,.     tJ.,11  ._;_     ..      .  '"'ft       11 


to   Room    204.  City   Hall 

WOOSTER,  OHIO.— The  installation  of 
an  ornamental  lighting  system  on  several 
streets  in  the  city   is  under  consideration. 

MEMPHIS,  IND.— The  Memphis  Electric 
Light  Company,  recently  organized,  con- 
templates supplying  several  small  commu- 
nities in  the  vicinity  of  Memphis  with  light, 
heat  and  powe.-.  L.  C.  Malott  and  P.  R. 
Carr,  Memphis,  are  interested  in  the  project. 

TERRE  HAUTE.  IND.  —  The  Board  of 
Education     is    considering    remorieline-    and 


trie  light  and''power  piant:"8torm°iewers''etc' 

tS3^^-'^^"--^-di2e^l;! 

Pacific  and  Mountain  States 

SPOKA.VE 
Water  I'ower 
Kettle  Falls 
River,   in  Ste 


WASH. —The     Washington 

<  ompany    has    purchased    the 

power    site    on    the    Columbia 

ind  Ferry  Counties,  from 


laking    improvements    to    the    Wiley"  mgi!      "'e    Cranbv    Consolidated    Minlng""smeltine 
School   to   cost   about   $120,000.      The   plans     &  Power  (Company,  Ltd.  ^    smelting 


provide  for  the  construction  of  a  new  power 
house.  Miller,  Johnson  &  Miller,  105  South 
Seventh   Street,   are   architects. 

WAUKESHA,  WIS.  —  The  Manitowac 
Church  Furniture  Company  is  considering 
the  construction   of  a   power-plant   addition 

""      "    ~ stack.      The   plans    also   provide 

125-kw.    generat- 


and  a   ne       

for    the    installation    of 


,,      "'.,'-"^'='     "jKUVt;.     ORE.  —  The     Citv 

^u''bZ;t'<;=ihf::'t^?s\°he^^^USsar?i^ 

erc?r^c^'ig'h''t%$i:i'nt"=^'""<^"'  ''  ^  -"""^'p"' 

of'^e^'^v"^'^-    OKK-The    lines   and   plant 
the     Yaquina     Electric     Company      it    Ls 
^^'?r.';?„A^i;:...»'«'-"   .P^.-cha-sed"  b/'H^'  I 


ing    unit.      Charles    P.    Schuetze    is    general      Holland  of  Portland    N^ 
manager.  :»,_..    ■ '.'onu.  i>u 

CALUMET,  MINN.— Plans  are  being  pre- 
pared for  the  installation  of  electric  lamps 
on  various  streets  and  for  other  city  im- 
provements.     F.    W.    Hill    is    clerk. 


HOPKINTON,  IOWA.— Plans  have  been 
completed  by  the  Hopklnton  Electric  Light 
«i  lower  Company  for  the  construction  of 
Its  proposed  hydro-electric  power  plant  to 
cost  about  $35,000.  W.  Z.  Milroy  is  presi- 
dent Holland.  Ackerman  &  Holland  122 
North  Fourth  Avenue,  Ann  Arbor,  Mich  . 
are  engineers. 

of^j'Wn^n^'S'^'  IOWA.— Bonds  to  the  amount 
fLi  1  .  ■  '"J>'*1  ^'"'^  '^°'ed  f<"-  the  munic- 
ipal electric  hght  plant. 

KANS.\S  CITY.  MO.  — Bonds  to  the 
amount  of  $750,000  have  been  voted  for 
extensions  and  improvements  to  the  munic- 
ipal electric  light  plant,  and  $300,000  for 
improvements  and  extensions  to  the  water- 
works. 

M.A.RCELINE,  MO.— The  installation  of 
an  electric  lighting  system  In  Marceline  Is 
under  consideration. 

BEATRICE,  NEB. — The  City  Commis- 
sioners liave  ordered  the  electrical  engineer 
to  submit  an  estimate  of  the  cost  of  an 
addition  to  the  municipal  light  plant,  to 
enable  it  to  supply  ,  electricity  to  private 
consumers.  .\t  present  it  furnishes  street- 
lighting  service   only. 

DEXTER,    KAN. — Plans    are    under    con- 


^uuanu  or  i-ortland.  No  immediate  chances 
eVt'j?.  ""derstood.  will  be  made  to  the  pr^op: 

CTanteJ"^?^;  ORE.— The  City  Council  has 
Portlam.  ,  h"';''!^'.  '°  Walter  Ross  of 
Portland    to    distribute     electricity    in    the 

Hnn  ;.f  ""  P'*"**  provide  for  the  construc- 
tion  of  a   power   plant,    50    ft.  x    100    ft     at 

Ditch       """    "'^'^    ^""<^'^'«'    °"    'he    Salem 

ANGELS  CAMP,  CAL.  —  The  power 
house,  operating  plant  and  mechanical 
buildings  of  the  Sultana  Mining  Compinv 
were  recently  destroyed  by  flrer  caus^nla 
loss  of  about   $100,000.  oj^'ng   a 

Utn»v  ?  J,"^^^"^-  CAL.— The  Bear  Valley 
Ltiiitj  Company,  recently  incorporated  with 
a  capital  of  $100,000,  has  secured  a  fran- 
chise to  erect  and  operate  an  electric  trans- 
m-ssion  line  in  Bear  Vallev.  The  companv 
contemplates  furnishing  eiectricUv  fTr  th 
operation  of  Gold  .Mountain  Mills  B  T 
Ergenbright,    Victorvllle,    is   president. 

GLENDALE,  CAL.— The  Glendale  Gate- 
way Club  IS  considering  plans  for  the  in- 
stallation of  a  street-lighting  system  in 
various  parts  of  the  southern  section  of  the 
town. 

LOS  ANGELES,  CAL.— Plans  are  under 
consideration  for  the  Installation  of  128 
street-lamps  of  60  cp.  in  Monterev  Park. 

BOWIE,    ARIZ.— The    organization    of 


ideration    for    remodeling   the    power    plant      ^l  ?^a°J^^''^^>\  '°  ^"^  capitalized  at  $25,000 
nd    erecting    a    transmission    line    to    Win-      L^  ""!?^'^/',?"-:"^'".™V°m-     ^^^,   Purpose  of  th, 


field,  a  distance  of  19  miles.  The  W.  B. 
Rollins  Engineering  Company.  Railway 
Exchange  Building,  Kansas  City,  Mo.,  is 
engineer. 

MCPHERSON.  KAN. — The  installation  of 
a.  500-kw.  generating  unit  at  the  municijial 
electric  light  and  water  works  plant  is 
under  consideration.  Henry  Fox  is  chief 
engineer.  


company   is  to   in."tall  an   electric  light 
and    waterworks    plant      M.    L    Morgan    i« 
interested. 

.'^YJ'^^',"?.-^"^'"'^-^,  NEV.— The  power  plant 
or  the  u  inneniucca  Water  &  Light  Com- 
pany was  recently  destroved  bv  Are  caus- 
ing a  loss  of  about  $100  ooo. 


North  Central  States 

BELMON'T.  MICH.— Tlie  Belmont  Sand 
&  Gravel  CoiiiiiaTi^.  Knurth  National  Bank 
Buildiiif;.  Grand  K.ipiiis,  recently  organized, 
contemplate.^  liuihliiiK  a  new  plant  at  Bel- 
mont near  Grand  Rapids.  The  plans  pro- 
vide for  a  power  house  equipped  with  oil 
engines.  Crushing  machinery,  washing 
equipment,  hoisting  and  conveying  appara- 
tus will  also  be  required.  Maurice  Sluyter 
is  president. 

IRON  RIVER,  MICH.— The  forge  shop, 
woodworking  plant  and  a  portion  of  the 
power  house  and  pumping  plant  at  the 
works  of  tlie  Bates  Iron  Mining  Company 
were  recently  destroyed  by  fli-e,  causing  a 
loss  of  about  $30,000. 

ONAWAY.  MICH. —  Fire  recently  de- 
.stroyed  property  occupied  by  the  Onaway 
Light  &  Power  Company,  causing  a  loss 
of  about  $25,000. 

REED  CITY,  MICH. —  Bonds  to  the 
amount  of  $70,000  have  been  voted  for  the 
construction   of  a  municipal  light  plant. 

BARBKRTON.  OHIO.— The  Council  has 
approved  the  installation  of  a  lighting  sys- 
tem In  the  east  end  of  the  city. 

CALDWELL,  OHIO.— Plans  are  under 
consideration  for  enlarging  the  municipal 
electric  light  plant  to  meet  the  increasing 
demands  for  electrical  service. 

CLEVELAND.  OHIO.— Bids  will  be  re- 
ceived at  the  otflce  of  the  Commissioner  of 
Purchases  and  Supplies,  City  Hall,  Cleve- 
land, Ohio,  until  Aug.  5  for  furnishing 
paper-insulated,    lead-covered   cable.      Speo- 


Southern  States 


GOLDSBORO.  N.  C— Bids  will  soon  be 
received  for  the  construction  of  a  one-story 
electric  power  plant  and  a  two-story  ice- 
manufacturing  plant  at  the  State  Hospital 
for  the  Insane,  to  cost  about  $75,000.  Dr. 
W.  W.  Faison  is  director.  Wiley  &  Wilson, 
Lynchburg,  Va.,  are   engineers. 

FLORID.V  CITY,  FLA.— C.  B.  Clinton, 
acting  town  clerk,  has  been  authorized  to 
issue  $30,000  in  light  and  street  bonds. 

MOORE  HAVEN,  FLA.— Bonds  to  the 
amount  of  $20,300  have  been  voted  for  the 
construction  of  an  electric  light  plant  In 
Moore  Haven. 

WEBSTER,  PLA.  —  Bond.s  -which  were 
recently  voted  for  the  construction  of  a 
municipal  electric  plant  have  been   sold. 

COLUMBIA,  TENN.  —  W.  B.  Greenlow 
contemplates  the  Installation  of  an  electric 
lighting  unit  consisting  of  a  generator  and 
crude-oil  engine. 

BELZONI.  MISS.— At  an  election  to  be 
held  .\ug.  1  the  proposal  to  issue  $125,000 
in  bonds  for  improvements  and  extensions 
to  the  electric  light  and  water  plant  will  be 
submitted   to  the  voters. 

AMITE.  LA.— Bids  will  be  received  by 
the  Mayor  and  Board  of  Alderman  of 
Amite,  La.,  until  Aug.  16  for  the  construc- 
tion of  a  waterworks  system  complete,  in- 
cluding construction  of  building  reservoir, 
furnishing  and  Installing  oil  engines,  pump- 
ing equipment,  switchboard  and  motor,  etc. 
Masscna  L.  Culley,  Jackson,  Miss.,  is  con- 
sulting engineer. 

PAWHU.SKA.    OKLA.— The    City   Council 


Canada 

DAYSLAND.  ALTA.  —  The  construction 
of  an  electric  light  plant  in  Davsland.  to 
cost,  with  equipment,  about  $14,000.  is 
under  consideration. 

WLVNIPEG  MAN— The  City  Council  is 
considering  tlie  installation  of  an  orna- 
mental lighting  system  on  Garry  Street 
from  Portage  Avenue  to  Graham  Avenue. 
The  cost  is  estimated  at  $4,000. 

WINNIPEG.  MAN.— The  M.initoba  gov- 
ernment is  considering  the  extension  of  its 
hydro-electric  system  to  serve  the  towns 
of  Gladstone.  McGregor  and  Austin  The 
proposed  line  will  connect  with  the  powet 
line  to  Portage  la  Prairie.  The  cost  is 
estimated   between   $175,000   to   $180,000. 

KENORA.  OXT.— The  Town  Council  has 
authorized  tlie  issue  of  $6,000  in  debenture 
bonds  for  tlie  extension  of  the  electric  light- 
ing system  and  $20,000  for  the  installation 
of  new  pumping  engines  in  the  municipal 
pump  house.      F.  J.  Hooper  is  clerk. 

OTTAWA.  ONT.— Improvements  are  con- 
templated to  the  municipal  electric  light 
and  water  plant,  including  a  concrete  stack,- 
200  ft.  tall.  The  cost  of  the  improvements 
is  estimated   at   about    $250,000. 

PORT  nURWELL,  ONT.— The  town  offi- 
cials are  considering  the  construction  of  an 
electric  light  and  power  distribution  plant. 
For  further  information  address  G.  X.  Van- 
orden.   Port  Burwcll. 

QUEBEC.  QITE— The  Quebec  Devel- 
opment Company,  of  which  W.  Price  is 
president.  145  Grand  .\lloe  .\venue,  is  hav- 
ing plans  pri-pared  for  the  development  o( 
about  250.000  hp.,  by  utilizing  water  from 
Lake  St.  John.  The  cost  of  the  project 
is  estimated  at  about  $3,000,000.  The  Run- 
ning Streams  Commission.  54  Notre  Dame 
Street,  Montreal,  is  eneineer. 
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JVhy  Electrical  Men  Will  Dominate 
the  Electrical  Trade 


THE  oft-recurring  question  is 
abroad  again :  "Who  is  to  be  the 
electrical  merchant?"  Condi- 
tions in  the  country  just  now  are  focusing 
the  minds  of  the  business-thinking  men  of 
the  industry  on  this  problem  of  local  dis- 
tribution. It  is  being  freely  discussed. 
Opinions  dififer.  Yet,  after  all,  are  there 
not  simple  facts  that  point  the  answer 
clear? 

The  electrical  retail  merchant  of  today 
is  passing  through  the  very  early  stages  of 
his  evolution.  Central-station  electric 
shop  managers  are  selling  appliances.  So 
are  electrical  contractors,  dealers  and  job- 
bers. So  are  non-electrical  men  in  hard- 
ware, drug  and  department  stores.  Each 
is  experimenting  and  developing  a  new 
line,  a  new  market,  a  new  trade.  In  this 
new  trade  the  ever-present  basic  laws  of 
natural  selection  are  daily  at  work.  Out 
of  it  all  will  come  the  answer. 

W.  E.  Robertson  told  the  contractors 
in  Buffalo  just  recently  that  the  electrical 
man  will  be  the  dominant  appliance  mer- 
chant because  he  can  most  easily  service 
the  appliances  he  sells.  This  is  sound 
sense,  but  back  of  it  is  still  another  reason. 
The  electrical  man  will  hold  his  leader- 
ship in  this  great  field  also  because  he  has 
a  better  background  of  electrical  experi- 
ence linked  with  a  clearer  vision  of  the 


coming  scope  and  power  of  electric  serv- 
ice. Selling  appliances  to  him  is  and  will 
ever  be  more  than  mere  merchandising. 
There  is  a  purpose  and  a  prospect  in  his 
mind  that  make  the  selling  of  a  fiatiron 
or  a  lamp  mean  something  more  to  him 
than  to  a  hardware  man.  The  influence 
of  this  impelling  spirit  of  our  industry 
brings  practical  advantage. 

The  question  as  to  whether  the  electric 
store  in  any  town  will  be  manned  by  a  con- 
tractor or  a  central-station  company  is 
another  issue  that  will  unfold  itself  by 
still  another  process  of  natural  selection. 
The  best  man  will  win — according  to  his 
talent  for  the  merchant's  trade.  It  matters 
little  from  which  class  he  comes.  A  lik- 
ing for  the  work  will  call  the  many. 
Special  merchandising  genius  will  select 
the  few  who  ultimately  will  be  leading  us. 

The  task  is  now  to  educate  and  stimu- 
late the  merchants  that  we  have  and  raise 
up  bigger,  more  productive,  more  effec- 
tive men  for  the  better  electric  shops  that 
are  to  come.  The  ELECTRICAL  WoRLU  is 
eagerly  endeavoring  to  help  speed  this 
gradual  natural  evolution  by  providing 
a  practical  service  of  trade  news,  news  of 
the  industry  and  guidance  in  commercial 
practice  that  must  be  ever  an  essential 
background  of  the  electrical  merchant's 
mind. 


(diaries  Edward  Skinner 

Scientist  of  international  reputation  whose  extensive  research  irork,  especially  on  insulation, 
has  had  a  marked  effect  on  the  devehpment  of  electrical  machine  desigri 


FROM  Ihc  timi-  of  the  first  senerator 
there  has  Inn-n  a  constant  effort  to 
raise  the  quality  of  electrical  equip- 
ment. Manufacturers  have  never  siacl<- 
ene<l  in  their  efforts  to  produce  equip- 
ment that  will  do  better  work  and  do  it 
more  economically,  with  less  chance  of 
a  breakdown.  To  obtain  reliable  data 
many  of  the  manufacturers  maintain 
research  laboratories  directed  by  scien- 
tists of  the  hiKhest  type.  Such  n  lab- 
oratory is  maintained  at  East  Pitts- 
hurBh  by  the  Westinghouse  Electric  & 
Manufacturing  Company  and  is  directed 
by  C.  E.  Skinner,  to  whose  researches 
is  due  no  inconsiderable  part  of  the  ad- 
vance  in   electric   machine  design. 

The  most  importunt  of  Mr.  Skinner's 
contributions  to  science  and  to  the  in- 
dustry is  undoubtedly  his  work  on  in- 
sulation. Insulation  was  his  first  as- 
signment, and  probably  every  month 
that  has  since  passe<l  has  brought  to 
him  a  new  problem. 

The  determination  of  the  most  suit- 
able kind  of  steel  for  core  use  is  an- 
other    of     his     well-known     lueimiplish- 


ments.  To  him  is  credited  the  discovery 
that  steel  with  a  silicon  content  of  4  to 
.T  per  cent  is  low  in  hysteresis  losses 
and   does   not   age. 

Special  attention  has  also  been  given 
by  Mr.  Skinner  to  the  subject  of  copper 
alloys  for  structural,  current-carrying, 
resistance  and  bearing  purposes,  and  he 
has  discovered  at  least  thirty-two  new 
•alloys.  Many  other  subjects  have  en- 
gaged his  attention  and  that  of  his 
staff,  including  electrical  hazards,  wave- 
forms and  apparatus  design. 

Mr.  Skinner  was  born  near  Redfield, 
Ohio,  on  May  30.  lS6ii.  and  was  gradu- 
ated with  the  class  of  1S90  from  Ohio 
State  University.  In  that  year  he 
joined  the  Westinghouse  organization 
in  the  controller  department  and  super- 
vised the  construction  of  the  first  con- 
troller turnfd  out  by  this  company. 
Soon  afterw-ard  he  was  placed  in  ch'irpe 
of  the  testing  of  insulation,  and  in 
lS!t2  he  was  transferred  to  the  research 
laboratory.  In  1895  he  was  placed  in 
charge  of  insulation  design  in  the  en- 
gineerins;    .lr|.Mrliii.-nt.    lakiim    liiariri     in 


1902  of  the  insulation  division  of  this 
department,  together  with  the  chemical 
and  physical  laboratories.  Four  years 
later  he  organized  the  research  division, 
of  which  he  has  remained  in  charge. 
Mr.  Skinner  has  contributed  fre- 
quently to  the  literature  of  the  industry 
and  is  well  known  for  his  researchts 
abroad  as  well  as  in  this  country.  In 
1915  he  was  the  special  representative 
of  the  American  Institute  of  Electrical 
Engineers,  of  which  he  is  a  fellow,  at 
the  international  conference  on  elec- 
trical standards  held  in  London,  and  he 
is  now  a  member  of  the  committee  rep- 
resenting the  Institute  on  the  Inter- 
national Electrotechnical  Commission. 
He  was  chairman  of  the  American  dele- 
gates to  the  Brussels  meeting  in  1920. 
He  is.  besides,  a  member  of  the  Frank- 
lin Institute,  the  American  Physical 
Society  and  the  American  Society  for 
Testing  Materials.  Mr.  Skinner  was  a 
member  of  the  National  Research 
Council  in  1917  and  I91S  and  also  a 
member  of  the  advisory  council  of  the 
iljxi.-iio*!   ..f  'i^-jineering. 
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Larger  Sales  of  Junior 
Securities  Necessary 

LAST  week  there  was  offered  to  the  public  about 
J  twenty-three  millions  of  electric  public  utility 
securities  in  the  shape  of  bonds  and  gold  notes  paying 
a  return  of  from  7.15  to  8  per  cent.  These  issues  were 
intended  for  the  most  part  to  retire  loans  or  to  provide 
additional  working  capital,  and  the  rapidity  with  which 
they  were  so!d  indicates  a  better  appreciation  on  the 
part  of  investors  of  the  value  of  electric  public  utility 
securities.  But,  excellent  as  the  showing  is,  it  must 
not  be  overlooked  that  with  every  bond  the  necessary 
equity  should  be  provided  through  junior  financing. 
Generally  capital  requirements  should  represent  about 
from  60  to  70  per  cent  bonds  and  from  30  to  40  per  cent 
stocks.  It  is  one  thing  to  dispose  of  bonds,  and  the 
general  public  may  gain  the  impression  that  because 
bonds  are  quickly  salable  the  financing  needs  of  the 
utility  are  being  met.  But  stocks  as  well  as  bonds 
need  to  be  sold,  and  since  it  is  about  ten  times  as  diffi- 
cult to  sell  stocks,  every  effort  to  dispose  of  such  junior 
securities  through  the  sale  of  preferred  or  common 
stock  to  customers  or  to  employees  and  others  should 
be  followed  energetically  and  persistently  if  a  sound 
financial  structure  is  to  be  assured. 


What  Does  the  Customer 
Think? 

PSYCHOLOGY  is  a  much-worked  if  not  an  over- 
worked word,  but  nevertheless  the  thing  it  denotes 
plays  a  tremendous,  yet  too  little  understood,  part  in 
utility  dealings  with  the  public.  At  a  recent  conven- 
tion an  operator  told  of  the  resentment  of  a  customer 
against  his  company  because  of  the  use  of  the  initials 
of  a  clerk  in  countersigning  a  customer's  deposit  re- 
ceipt. The  initials  formed  a  common  and  vulgar  street 
expression  that  increased  the  customer's  irritation  over 
the  deposit  rule.  The  occurrence  resulted  in  an  order 
that  all  papers  intended  for  the  public  and  recjuiring 
an  employee's  signature  must  be  signed  with  the  em- 
ployee's full  name. 

Some  time  ago  one  prominent  electric  utility  execu- 
tive in  discussing  proposed  rate  schedules  with  members 
of  his  official  staff  objected  to  the  w'ord  "demand," 
because,  he  said,  "People  resent  anything  that  hints 
of  demands  on  them."  Ever  since  this  objection  was 
made  none  of  the  newly  drawn  rate  schedules  of  one 
of  the  largest  utility  property  groups  in  the  United 
States  have  carried  this  word,  though  the  demand 
form  of  rate  continues  to  be  extensively  used. 

Such  incidents,  while  they  may  at  first  glance  seem 
ridiculous,  are  merely  further  indications  that  cus- 
tomers are  human  beings  and,  as  such,  are  very  "un- 
certain quantities."  Ability  to  fore.see  the  effect  on 
the  public  of  the  little  things  in  company  practice  is 


a  vital  factor  in  the  make-up  of  a  successful  utility 
operator.  Many  men  of  long  experience  would  be 
astounded  at  some  of  their  customers'  viewpoints.  It 
is  well  for  executive  officers  to  study  these  viewpoints 
carefully  and  as  far  as  possible  put  themselves  in  the 
customer's  position. 


Lower  Prices  Contingent  on 
Lower  Labor  Costs 

THERE  are  a  lot  of  people  who  refrain  from  buying 
on  the  theory  that  prices  are  still  too  high.  Defla- 
tion, they  say,  must  run  its  course,  and  to  that  all 
agree.  But  how  are  we  to  enjoy  pre-war  prices  with 
transportation,  labor  and  taxes  at  their  present  high 
level?  Having  mortgaged  the  country  to  carry  on  the 
war,  w-e  must  meet  our  war  obligations  of  more  than 
four  billions  a  year  for  at  least  five  years,  which  means 
that  the  tax  burdens  will  remain  about  as  they  are, 
although  distributed  differently.  Transportation,  how- 
ever, is  double  the  pre-war  cost,  owing  chiefly  to  the 
high  price  of  labor,  and  labor  because  of  living  costs 
which  are  still  6L6  per  cent  above  1914  insists  on  its 
increased  wage.  The  effect  of  these  causes  is  well 
illustrated  in  the  case  of  such  a  basic  commodity  as 
steel.  The  present  base  rate  on  bars  at  Pittsburgh  is 
$35  a  ton.  Freight  on  the  raw  materials  necessaiy  to 
make  the  ton  of  steel  is  $20.  'Although  handicapped 
with  freight  double  the  pre-war  rate  and  increased  fuel 
costs,  steel,  so  far  as  the  manufacturer  is  concerned, 
is  below^  the  ten-year  average  before  the  war.  Copper, 
also,  as  every  one  l:nows,  is  less  than  it  was  ten  years 
before  the  war,  so  that  the  highest  cost  of  manufac- 
tured electrical  goods  made  up  chiefly  of  steel  and  cop- 
per represents  labor  and  transpoi-tation,  which  is 
largely  labor.  Therefore  there  is  no  escaping  the  con- 
clusion that  if  prices  are  to  come  down  labor  costs 
must  come  down  or  labor  must  produce  more  to  offset 
the  handicap. 


Will  the  Coal  Industry 
Clean  House? 

IN  CONSIDERING  the  coal  problem  it  is  well  to 
remember  that  that  industry  is  suffering  from  the 
extended  spree  of  the  post-armistice  period  in  just  the 
same  way  as  every  other  line  of  business  activity. 
The  speculative  fever  of  a  year  ago  was  only  the 
culmination.  It  is  probably  true  that  the  business  as 
a  whole  is  not  making  money  at  the  present  time. 
The  cries  about  losses  now  being  taken  are  no  more 
than  can  be  heard  from  many  another  industry  and 
are  produced  by  the  same  fundamental  causes.  The 
industry,  along  with  the  rest  of  the  country,  is  simply 
paying  the  price  that  was  to  be  expected,  and  the 
answer  to  its  problem  is  the  same  answer  that  every 
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other  industry  must  find.  In  effect  it  is  a  thorough 
housecleaning.  In  this  housecleaning  must  be  included 
not  only  the  reduction  of  miners'  wages  and  of  freight 
rates  but  a  reduction  of  margins  all  along  the  line 
to  a  point  where  a  profit  can  be  made  on  the  production 
that  ought  to  exist  to  supply  the  needs  of  a  prosperous 
and  busy  country,  and  not  on  the  production  that 
obtains  at  present  because  the  consumer  cannot  or  will 
not  pay  the  prices  necessary  to  give  a  profit  on  a  low 
production  basis. 

The  coal  industry  is  one  of  the  vital  industries  of 
the  nation.  It  must  clean  house  and  get  down  to  a 
sane  business  basis.  Will  that  cleaning  come  from  in- 
ternal or  from  external  sources?  If  the  cleaning  must 
come  from  an  external  source,  not  only  will  the  pro- 
ducers suffer,  but  the  miner,  the  sales  forces  and  every 
factor  in  the  industry.  There  must  be  an  end  to  the 
internal  "passing  of  the  buck"  that  is  now  being  in- 
dulged in.  Transportation  costs,  cost  of  power  to 
operate  all  industry  and  the  cost  of  living  are  affected 
vitally.  Some  one  will  find  the  solution.  Who  shall 
it  be? 


Team  Play  Between  Industrial  Engineers 
and  Accountants 

IN  THE  course  of  the  rapid  advance  of  the  industrial 
electrical  engineer  from  the  status  of  a  wiring  super- 
visor and  all-around  repair  foreman  many  loose  ends  in 
organizing  effort  have  been  left  to  dangle  hither  and 
yon.  Many  industrial  plants  are  improving  their  organ- 
izations in  these  days  of  looking  equipment  and  methods 
squarely  in  the  face,  and  this  is  an  excellent  time  for 
strengthening  interdepartmental  relations  all  along  the 
line  from  the  "front  office"  to  the  storehouse.  Much 
good  might  be  effected  in  some  plants  by  taking  advan- 
tage of  the  present  opportunity  for  establishing  better 
inventory  methods,  operating  and  maintenance  cost 
records,  for  rerouting  reports  of  service  performance, 
and  for  scrutinizing  charts  and  tabular  data  pouring 
into  executive  quarters  from  remote  instrumental  loca- 
tions and  concentrated  centers  of  electrical  supply  and 
distribution.  Here  the  industrial  electrical  engineer  and 
the  accountant  can  "get  together"  for  their  mutual 
benefit  and  for  the  good  of  the  company. 

The  whole  scheme  of  accounts  classification,  so  far  as 
it  relates  to  the  operation  of  the  electrical  sections  of  a 
plant,  always  should  be  understood  clearly  by  the  men 
responsible  for  electrical  operations.  There  is  a  danger 
that  insularity  in  relations  will  obscure  this  understand- 
ing if  things  go  on  year  after  year  with  little  or  no 
personal  contact  between  the  plant  electrical  engineer 
and  the  accounting  executive.  Changes  in  equipment 
often  lead  to  the  discarding  of  accounting  forms — or 
should  do  so — in  order  to  make  way  for  something 
better.  Subordinates  may  be  tempted  now  and  then  to 
include  certain  expense  items  under  incorrect  classifica- 
tions, and  so  .vrong  conclusions  may  be  drawn  at  head- 
quarters about  the  performance  of  equipment,  with  a 
resulting  train  of  untoward  possibilities.  It  is  open 
to  consideration  whether  some  accounting  classifications 
are  not  too  "wooden"  to  yield  any  really  useful  technical 
information,  while  others  which  are  very  valuable  suffer 
from  the  absence  of  joint  consideration  by  representa- 
tives of  the  engineering  and  accounting  branches  of  an 
establishment.  No  new  classification  should  be  put  into 
effect  without  giving  the  industrial  plant  engineer  some 
opportunity  to  study  the  proposed  layout  and  to  discuss 


it  with  his  colleagues  of  the  accounting  department. 
Each  branch,  can  learn  much  from  the  other,  and  where 
team  play  of  the  right  kind  exists  real  progress  is 
virtually  guaranteed.  But  open-minded  willingness  to 
learn  as  well  as  to  suggest  is  the  price  here  as  in  many 
other  places. 


Customer  Ownership  of  Securities 
A  Help  in  Rural  Service 

THE  businesslike  way  in  which  the  San  Joaquin 
Light  &  Power  Corporation  is  attacking  the  prob- 
lem of  serving  rural  consumers  in  central  California 
is  very  well  described  by  E.  P.  Smith  in  this  issue.  A 
controlling  committee  has  been  organized  which  has 
charge  of  all  of  the  important  phases  of  the  work.  Only 
by  such  means  could  the  work  be  completed  within  the 
time  allowed.  As  the  financing  of  rural  extensions  is 
an  absorbing  topic  at  this  time,  the  San  Joaquin  Light 
&  Power  Corporation  is  indeed  fortunate  in  having 
laid  a  foundation  of  customer  ownership  which  has 
facilitated  its  financing.  The  consumers  and  prospec- 
tive consumers  in  the  territorj-  served  by  that  company 
have  become  convinced  of  the  fact  that  electric  service, 
particularly  for  pumping  water  for  irrigation,  is  a 
prime  necessity,  and  they  have  ardently  supported  the 
company  in  its  efforts  to  dispose  of  its  securities  in  its 
own  territory.  Readers  of  the  Electrical  World  will 
recall  the  articles  by  A.  E.  Wishon,  general  manager  of 
that  company,  who  fathered  the  self-interest  appeal 
based  upon  statistics  derived  from  the  San  Joaquin 
Valley.  These  statistics  showed  not  only  that  the  growth 
of  the  rural  districts  was  depen.dent  upon  electrical 
energy,  but  also  that  the  industries  and  the  cities  were 
equally  dependent  upon  it  as  a  consequence  of  its 
utilization  in  the  suburban  districts. 


Make  Rate  Schedules 
Less  Technical 

"TTTE  HAVE  been  doing  the  finest  job  of  technical 
VV  work  that  the  world  ever  saw,  but  as  merchants 
we  in  the  central-station  industry  have  been  about  the 
worst,"  was  a  remark  that  started  a  lively  discussion 
during  a  talk  on  the  subject  of  rates  for  the  sale  of 
electrical  energy.  The  remark  was  made  by  a  man 
whose  duties  at  the  present  time  are  all  concerned  with 
rate  problems,  but  he  spoke  from  an  experience  that 
extends  far  back  into  the  early  days  of  the  industry 
and  has  dealt  with  both  its  technical  and  commercial 
phases.  He  pointed  out  that  rate  schedules  have 
usually  been  so  technical  in  character  as  to  prevent  the 
ordinary  individual  from  getting  a  mental  grasp  of 
their  meaning.  The  practical  result  has  been  the  edu- 
cation of  consumers  to  a  belief  that  an  understanding 
of  the  product  they  purchase  is  beyond  their  mental 
capacity.  That  this  has  played  an  important  part  in 
the  feeling  of  distrust  that  has  been  so  large  a  problem 
in  the  electric  light  and  power  field  is  the  settled  belief 
of  the  official  we  have  quoted. 

There  is  considerably  more  than  a  grain  of  truth  in 
the  statement.  All  electrical  men  are  more  or  less 
familiar  with  rate  schedules  that  even  the  rate  expert 
must  reduce  to  the  form  of  a  curve  in  order  to  see 
what  they  mean.  In  the  effort  to  solve  technical  prob- 
lems sight  has  been  lost  of  the  fact  that  the  product 
to  be  sold  must  go  to  people  who  are  not  interested  in 
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the  technical  aspects  presented.  Sight  has  also  been 
lost  of  the  fact  that  the  unit  of  measurement  employed 
is  not  the  thing  that  is  being  sold  any  more  than  the 
dry-goods  dealer  sells  the  yard  in  selling  his  wares. 
He  is  selling  the  goods,  or  in  reality  the  service  they 
are  capable  of  giving.  The  yard  is  only  a  convenient 
unit  of  measurement.  The  central-station  company  is 
selling  service,  and  the  kilowatt-hour  is  only  the  meas- 
ure of  that  service.  Unfortunately  attention  has  been 
concentrated  on  the  unit  of  measurement  until  the  cus- 
tomer has  lost  sight  of  the  real  thing  that  he  is  paying 
for.  In  place  of  concentrating  his  efforts  on  the  under- 
standing of  the  nature  of  the  service  he  has  been  vainly 
trying  to  obtain  a  mental  grasp  of  the  technicalities  of 
the  unit  of  measurement.  The  consumer  should  be  no 
more  concerned  with  the  technical  foundation  of  that 
unit  than  he  is  with  the  technical  foundation  of  the 
units  of  anything  that  he  purchases.  He  never  thinks 
of  the  physical  meaning  of  the  other  units  of  measure 
that  he  comes  into  contact  with  because  he  has  never 
been  educated  to  think  of  them  in  any  other  way  than 
as  measures  of  something  he  pays  for. 

The  difficulty  lies  in  the  predominance  of  the  techni- 
cal side  of  central-station  business  during  its  develop- 
ment period.  We  are  now  at  the  point  where  the 
technical  side  of  the  work  may  be  said  to  have  reached 
a  condition  of  stability.  This  does  not  mean  that 
further  technical  progress  will  be  slow  and  more  or 
less  at  an  end,  but  only  that  ways  of  accomplishing 
results  have  developed  so  that  there  are  well-tried 
methods  available  for  accomplishing  any  desired  ends. 
These  will  be  depended  on  until  further  experience  de- 
velops better  methods,  and  the  industry  will  not  be 
lost  in  the  meantime.  In  the  future  it  will  be  necessary 
to  view  the  industry  so  far  as  the  public  is  interested 
from  a  merchandising  point  of  view.  It  has  ceased  to 
be  a  novelty  and  has  become  a  necessity.  Its  technicali- 
ties must  be  buried  within  itself  as  are  the  techni- 
calities in  every  other  well-developed  industry.  This 
means  the  better  development  of  merchandising 
methods.  One  of  the  important  problems  is  developing 
rate  schedules  that  can  be  Understood  by  the  customer 
and  that  will  teach  him  to  think  of  the  thing  that  he  is 
really  paying  for. 


More  Industrial  Plants 

Should  Study  Maximum  Demands 

IN  ALMOST  all  manufacturing  processes  the  value 
of  electric  power  has  been  demonstrated,  yet  it  is 
a  fact  that  a  great  many  manufacturing  installations 
are  far  from  being  as  efficient  as  they  should  be.  This 
condition  is  shown  up  in  the  load  factors  as  the  central 
station  finds  them,  and  in  the  maximum  demands  on 
which  the  payments  for  power  generally  turn.  A  brief 
paper  by  R.  S.  Lowry  cites  some  telling  instances  of 
wasted  power  having  its  origin  in  clear  inattention  to 
the  operating  detail  in  a  plant.  One  such,  for  example, 
is  a  thoroughly  modern  steel  mill  in  which  it  was  found 
that  the  maximum  demand  for  the  month,  which  counted 
heavily  in  the  bills,  had  its  origin  in  high  calls  for 
power  on  every  Monday  morning.  This  information 
was  disclosed  by  inspection  of  the  graphic  meters,  which 
tell  an  invaluable  tale  in  manufacturing  operations.  It 
turned  out  that  insufficient  time  was  allowed  for  warm- 
ing up  the  roll  trains  to  their  work,  which  resulted  in 
an  excessive  demand  that  showed  unpleasantly  when 
the  meters  were  read  for  the  month.     A  little  further 


investigation  disclosed  that  the  demand  could  be  con- 
siderably reduced  by  careful  alignment  of  the  roll  train 
and  close  attention  to  the  bearings.  The  latter  cause 
came  in  with  especially  unpleasant  effect  in  the  cold- 
rolling  operations,  here  traced  to  abnormal  friction 
which  could  be  obviated.  And  so  the  story  went.  A 
thorough  investigation  of  the  power  consumption  in  the 
plant  indicated  changes  which  when  made  showed  a 
reduction  in  power  costs  at  the  rate  of  $24,000  per 
annum. 

This  figure  is  more  than  sufficient  to  cover  the  costs 
of  far  more  elaborate  investigation  than  was  required 
and  suggests  that  time  and  money  spent  in  plugging 
financial  leaks  like  this  are  well  invested.  Cases  such 
as  Mr.  Lowry  describes  are  far  more  common  than  the 
average  manufacturer  realizes. 


A  New  Opportunity — the  Central  Station 
to  Flash  the  Correct  Time 

SOMETIMES  we  have  to  go  a  long  way  off  to  find 
a  simple  thought  that  should  have  come  to  us  at 
home.  Such  is  the  new  idea  of  a  service  of  correct 
time  from  the  electric  light  company  that  has  been 
universally  established  in  the  Republic  of  Uruguay. 
Every  evening  there  at  8  o'clock  in  every  community 
served  by  a  central  station  the  ligh^^s  are  "dipped" 
and  go  dim  for  an  instant,  thereby  flashing  the  cor- 
rect time.  In  the  homes,  in  stores,  restaurants,  offices, 
public  buildings  or  on  the  streets  the  message  reaches 
all  the  people.  Throughout  that  country  the  clocks 
and  watches  are  habitually  regulated  to  this  time  flash 
and  the  service  is  greatly  appreciated. 

Here  is  an  idea  for  American  central-station  com- 
panies— an  opportunity  to  inaugurate  a  new  service 
free  to  the  entire  community  that  will  unquestionably 
win  hearty  popular  approval.  The  experience  of  the 
telephone  companies  is  proof  that  the  service  will  be 
appreciated,  for  the  requests  from  telephone  subscribers 
to  be  told  the  time  placed  so  heavy  a  burden  on  tele- 
phone operators  that  during  the  war  they  had  to  be 
prohibited  as  a  measure  of  conservation.  The  fact  that 
the  announcement  by  electricity  of  the  evening  hour 
has  been  standardized  in  the  South  American  republic 
and  is,  for  that  matter,  already  instituted  as  a  service 
innovation  in  Schenectady  is  evidence  that  it  is  prac- 
ticable from  an  operating  standpoint.  It  cannot  be 
an  expensive  service,  but,  cost  what  it  may,  the  fact 
that  it  will  be  the  most  conspicuous  evidence  of  thought- 
fulness  that  the  electric  light  and  power  company 
has  ever  been  able  to  express  will  make  it  of  no  small 
value  from  the  public  policy  point  of  view,  and  the 
importance  of  that  point  of  view  is  more  widely  recog- 
nized at  this  time  than  it  has  ever  been  before. 

A  service  of  correct  time  flashed  to  all  the  people 
— consumer  and  non-consumer  alike — would  literally 
make  every  citizen  think  once  every  day  of  the  electric 
light  company  and  think  favorably.  It  would  be  a 
daily  reminder  of  the  dependence  which  all  p'ace  upon 
the  modern  utility.  It  would  be  an  impressive  little 
act  of  courtesy  that  all  men  would  notice  and  com- 
mend. The  central-station  company  has  never  had 
within  its  reach  a  simpler,  more  appealing  means  of 
e.xpressing  the  spirit  of  its  service,  and  its  cost  will 
be  negligible.  Correct  time  signals  should  be  made 
a  feature  of  electric  lighting  service  throughout  tha 
land. 


Tendency  to  Intensify 
White-\^  ay  Li»htinw 

SEVERAL  years  ago  when  Ui- 
principles  of  good  street  light- 
ing were  not  so  well  under- 
stood the  use  of  intensely  bright 
lights  for  this  purpose  would 
have  been  improper.  Now.  how- 
ever, so  much  more  is  known 
about  the  directing  of  light  and 
the  elimination  of  glare,  that 
intensified  lighting  may  be  used 
with  impunity  and  even  vastly 
improved  results.  What  has 
been  arcomplished  at  Saratoga 
Springs.  X.  Y..  by  replacing  old- 
fashioned  600-cp.  pendant-type 
fixtures  by  artistic  duplex  stand- 
ards carrying  1,000-cp.  lamps 
each  (both  shown  here)  can  be 
done  elsewhere.  More  or  less 
elaborate  fixtures  can  be  adopted, 
depending  on  the  appropriation 
available.  Too  many  street- 
lighting  installations  still  exist 
which  are  not  only  inadequate 
but  eyesores  on  what  would 
otherwise  be  streets  of  unusual 
attractiveness. 
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Reducing  Manufacturing  Costs  by 
Studying  Power  Demand 

Systematic  Study  of  This  and  Energy  Consumption  Will  Often  Disclose  Inefficient  Operating 

Conditions  and  Causes  ot  Unnecessary  Expenditures — Methods  of 

Handling  Some  Specific  Problems  Outlined 

Bv  R.  S.  LO^VRY* 


THE  principal  reason  that  manufacturers  in 
the  United  States  have  been  able  to  compete 
with  those  in  Europe,  where  labor  is  so  cheap, 
is  because  machinery  has  been  used  to  a 
greater  extent  in  this  country  as  a  substitute  for  labor. 
Even  though  the  cost  of  power  to  run  that  machinery 
is  a  small  percentage  of  the  cost  of  producing  the  manu- 
factured article  it  must  be  kept  at  its  lowest  figure  to 
help  meet  the  keener  growing  competition.  Until  the 
small,  inefficient  generating  stations  are  supplanted  by 
a  few  great  central  stations,  however,  energy  cannot  be 
obtained  much  cheaper  than  it  is  at  the  present  time. 
Therefore  the  strictest  economy  must  be  practiced  in 
the  use  of  power,  inasmuch  as  paying  for  power  wasted 
is  the  same  as  paying  for  energy  at  a  higher  rate. 

In  an  attempt  to  reduce  labor  costs  some  concerns 
employ  unskilled  men  as  electricians,  their  duties  being 
merely  to  keep  the  electrical  equipment  running  in  some 
manner  or  other,  and  no  questions  are  asked  as  to  how 
efficiently.  However,  money  saved  in  labor  costs  and 
paid  out  in  power  bills  never  adds  to  the  earnings  of 
the  manufacturing  company,  although  it  does  allow  a 
different  distribution  of  operating  costs.  In  any  in- 
dustry where  a  systematic  study  of  the  monthly  power 
demand  and  consumption  and  their  relation  to  produc- 
tion has  not  been  made  the  results  of  an  intelligent 
investigation  will  be  found  startling. 

Intelligent  Supervision  Worth  Its  Cost 

Sometimes  serious  faults  may  exist  in  the  original 
installations  or  faults  may  develop  later  which  cause 
unnecessary  power  cost.  An  example  of  this  kind  oc- 
curred in  a  roofing-tile  works  near  Chicago.  In  the 
comipany's  two  years  of  operation  with  electric  drive 
there  had  been  continual  shutdowns  on  account  of  over- 
loaded generators  and  vaiious  troubles  in  the  electrical 
equipment,  and  the  power  cost  was  excessive.  An  in- 
vestigation disclosed  that  a  second-hand  100-kvv.  com- 
pound-wound generator  had  been  installed  as  a  motor 
on  a  clay-crushing  machine  without  changing  any  con- 
nections on  the  generator.  Obviously  the  differentially 
connected  motor  speeded  up  excessively  when  the  load 
occurred  and  the  increased  speed  of  the  crushing 
machine  caused  it  to  "pull"  very  heavily  on  the  power. 
On  the  same  line  with  the  crushing  machine  mf>tor  a 
100-hp.  mixing-machine  motor  had  been  connected. 
When  the  crushing  machine  motor  pulled  so  heavily 
that  it  blew  its  fuses  the  mixing-machine  motor  also 
blew  its  fuses  due  to  the  surge  in  the  voltage.  At  times 
the  main  circuit  breaker  went  out  and  completely 
stopped  operations.  By  simply  cutting  out  the  series 
field  of  the  differentially  connected  motor  and  using  it 


as  a  shunt  motor  the  worst  troubles  were  ended  and  the 
load  on  the  power  plant  never  went  above  its  capacity. 

Efficient  working  of  the  machinery  in  operation  and 
not  larger  generating  equipment  was  needed  in  this 
plant.  Power  was  being  wasted.  The  foregoing  is  an 
exceptional  case  where  the  largest  power  saving  was 
brought  about  by  improvement  in  the  installation. 

No  Plant  Should  Be  Without  Graphic  Meters 

Sometimes  the  original  equipment  may  be  faultless 
and  yet  there  may  be  great  opportunities  to  create 
power  saving  by  a  study  of  operating  conditions,  a 
rearrangement  of  loads,  etc.  Studies  of  this  kind 
should  start  with  an  examination  of  the  demand  charts. 
If  the  customer  has  a  few  e.xceptionally  high  peaks  he 
will  have  to  pay  for  his  sharef  of  the  annual  cost  of 
equipment  necessary  to  furnish  that  service  for  only  a 
few  minutes'  use  of  the  service.  So  far  as  his  maxi- 
mum dem.and  bill  for  the  month  is  concerned  he  might 
just  as  well  have  used  the  maximum  steadily  through- 
out the  month  as  the  demand  billing  would  have  been 
the  same,  although  the  consumption  charge  would  be 
higher.  In  other  words,  the  maximum-demand  charge 
is  the  rent  the  consumer  must  pay  the  electric  service 
company  for  use  of  equipment  of  a  certain  capacity 
determined  by  the  demand  meter.  He  can  use  that 
equipment  for  the  full  month  for  no  extra  charge,  ex- 
cept the  consumption  charge,  once  the  maximum  de- 
mand has  been  determined  by  a  few  minutes'  use. 

Evidently  it  is  to  the  service  user's  interest  not  to 
demand  a  higher  capacity  than  he  can  use  steadily 
throughout  the  month.  The  desired  end  may  be  arrived 
at  in  a  number  of  ways,  depending  on  conditions.  Some- 
times certain  operations  can  be  performed  at  night  if 
the  day  load  is  heavy.  Where  a  number  of  large 
machines  are  to  be  started  they  might  be  thrown  on 
the  line  at  various  times  instead  of  all  at  one  time. 
Numerous  ways  will  suggest  themselves  to  one  familiar 
vvfith  conditions.  The  first  important  step  in  reducing 
power  bills  is  lowering  the  demand  to  the  minimum 
figure.  This  nvay  be  determined  in  a  few  minutes,  de- 
pending on  the  period  of  the  demand  meter  and  the 
number  of  high  points  required  by  the  service  company 
in  averaging  the  billing  demand. 

How  Records  Showed  a  Power  Waste 

An  interesting  example  of  the  possibilities  of  re- 
ducing manufacturing  costs  by  way  of  the  power  bill 
is  afforded  by  a  steel  mill  in  the  Mahoning  Valley  mak- 
ing high-grade  sheets  for  automobiles.  This  mill  has 
the  most  up-to-date  machinery  and  is  entirely  electric- 
ally driven.     After  this  steel  works  had  been  in  opera- 
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tion  to  it.s  capacity  for  one  month  an  examination  of 
the  demand  chart  of  the  total  mill  load  disclosed  the 
following  condition:  The  highest  peaks  usually  came 
at  about  2  a.m.  each  Monday,  the  curve  dropping  off 
slightly  toward  7  a.m.,  and  then  suddenly  rising  at  that 
hour  to  about  where  it  had  been  at  2  a.m.  A  slight 
sloping  off  in  the  curve  after  7  a.m.  then  began  and 
continued  the  rest  of  the  day,  when  the  curve  with  the 
exception  of  a  few  occasional  peaks  became  fairly 
straight  the  rest  of  the  week.  It  was  apparent  that 
four  or  five  days  in  the  month,  or,  worse  yet,  about 
fifteen  minutes  out  of  each  of  these  days,  were  reg- 
ularly determining  the  month's  demand  bill. 

Sheet-steel  mills  shut  down  the  hot  mills  for  chang- 
ing rolls  and  repairs  on  Saturday  morning  and  start 
operations  again  at  midnight  Sunday.  Of  course  the 
roll  train  and  driving  equipment  cools  off  in  that  time 
and  necessarily  pul!s  hard  when  started.  In  this  par- 
ticular mill  one  hour  had  been  allowed  for  "warming 
up,"  it  being  assumed  that  in  that  time  any  troubles 
in  the  roll  train  would  show  up  before  the  first  turn 
came  on.  However,  an  inspection  of  the  demand  curve 
of  the  drive  motor  showed  a  steady  rise  from  the  time 
the  first  turn  started  until  a  maximum  peak  was 
reached  at  about  2  a.m.,  when  all  mills  were  working 
at  capacity.  This  work  load,  piled  on  top  of  the  heavy 
friction  load  of  the  roll  train,  accounted  for  the 
peak  around  2  a.m.  As  the  mills  warmed  up  the  curve 
dropped  off  somewhat.  At  7  o'clock  the  cold  rolls  mills 
came  on,  and  being  started  after  the  shutdowTi  over 
Sunday,  when  the  mills  cooled  off,  they  added  their 
friction  load  and  work  load  to  that  of  the  hot  mills 
motor. 

The  demand  curve  of  the  drive  motor  of  the  hot  mills 
showed  that  it  took  four  to  six  hours  for  the  friction 
of  the  roll  train  to  reach  constant  value.  Starting  the 
drive  that  much  earlier  would  have  hastened  this  con- 
dition, but  it  would  not  pay,  as  the  consumption  of  the 
motor  would  increase  and  tend  to  counteract  the  re- 
duction in  the  demand.  Three  hours  for  warming-up 
was  found  sufficient  to  flatten  the  curve.  Likewise  by 
allowing  the  cold-roll  mills  a  warming-up  period  of  one 
hour  the  peak  of  their  demand  curve,  which  had  been 
occurring  at  7  o'clock,  was  flattened. 

Demand  Curve  Shows  Various  Troubles 
Careful  alignment  of  the  roll  train  at  each  setting-up 
time  is  a  big  factor  in  reducing  the  demand  and  con- 
sumption of  the  drive  motors.  The  demand  curve 
quickly  shows  up  poor  alignment  once  the  minimum 
necessary  idle  demand  is  known.  In  changing  mills 
each  week  for  years  there  is  liable  to  be  some  careless- 
ness in  setting  up  and  this  is  paid  for  in  power  bills. 
The  condition  of  bearings  also  affects  the  pull  greatly. 
Brasses  that  cut  and  wear  badly,  scarcely  lasting  the 
week  out,  must  be  replaced  by  a  better  quality.  In 
this  plant  it  was  found  possible  to  get  brasses  that 
stood  up  for  several  weeks  without  cutting  or  wearing 
seriously.  Worn  and  broken  brasses  cause  a  low  mill 
and  spoil  the  alignment;  low  housings  or  sunken  bed- 
plates cause  the  same  trouble.  These  troubles  all  show 
up  seriously  in  the  power  bills. 

Next  to  the  hot-mill  motor  the  cold-roll  motors  were 
the  largest  users  of  power  in  the  plant  under  considera- 
tion. As  the  mills  are  generally  allowed  to  run  several 
weeks  without  changing  rolls  worn  bearings  may  de- 
velop and  spoil  the  alignment,  running  the  power  de- 
mand considerably  above  normal.     When  some  quality 


of  sheets  are  being  cold  rolled  it  is  the  practice  of  the 
cold-roll  foreman  to  use  running  water  on  the  roll  necks 
to  cause  an  uneven  expansion  of  the  rolls  and  give  the 
desired  contour.  By  cooling  the  necks  below  a  good 
running  heat,  however,  the  water  greatly  increases  the 
friction  and  causes  the  demand  curve  to  mount  rapidly. 
For  such  periods  the  high  points  for  the  billing  de- 
mand are  often  determined  as  double  the  normal 
power  requirement.  Since  heating  the  rolls  by  elec- 
tricity is  very  expensive,  the  desired  result  may  be 
obtained  by  using  a  kerosene  blow-  torch  applied  to  the 
middle  of  the  bottom  roll.  If  natural  gas  is  available 
a  gas  burner  would  be  better.  Eliminating  the  water 
and  using  applied  heat  to  obtain  the  unequal  expansion 
reduces  the  power  demand  to  normal. 

The  powdered  coal  plant,  being  the  next  heavj-  user 
of  power,  came  in  for  its  share  of  investigation.  As 
near  as  possible  all  grinding  was  done  at  night  when 
the  cold  rolls  were  not  running.  No  two  pulverizing 
mills  were  started  at  the  same  time  so  their  demands 
were  not  additive.  Sufficient  coal  was  ground  on  Sun- 
days so  that  no  grinding  would  have  to  be  done  when 
the  shift  came  on  at  midnight  and  the  mills  were  warm- 
ing up.  Being  a  scattered  load,  the  remaining  motors 
in  the  mill  had  less  effect,  but  by  eliminating  unneces- 
sary friction  and  operation  considerable  reduction  was 
effected  in  the  energ.v  consumption. 

After  one  month's  running  under  the  improved  con- 
ditions and  with  an  equivalent  production  the  total 
power  bill  for  the  month  showed  a  reduction  of  12  per 
cent  compared  with  the  previous  month,  or  approxi- 
mately $24,000  for  the  year. 

Any  attempt  by  an  engineer  at  reducing  power  bills 
is  made  easier  by  first  enlisting  the  co-operation  of  the 
foremen  of  each  department  of  the  mill  or  factory. 
The  demand  charts  of  their  respective  departments 
should  be  explained  to  them  and  the  causes  of  the  vari- 
ous peaks  discussed.  The  foremen  should  be  encour- 
aged to  watch  the  chart  through  the  day  and  to  develop 
the  habit  of  using  the  demand  meter  as  a  clock  for 
telling  the  time  of  day,  as  it  is  very  accurate  and  draws 
their  attention  to  the  chart.  As  the  foremen  are 
familiar  with  the  product  of  their  departments  they 
know  whether  there  is  any  variation  in  the  quality  of 
the  output  that  would  cause  any  wide  variation  in  the 
demand  on  the  power  or  whether  some  undesirablt 
condition  is  present  that  could  be  eliminated.  For 
instance,  anr.ealed  sheet  steel  pulls  harder  on  the  motor 
in  cold  rolling  than  in  hard  sheets,  and  finishing  long 
sheets  in  the  hot  mills  uses  up  the  stored  energy  of  the 
flywheels  and  draws  heavily  on  the  power.  At  these 
times  a  peak  in  the  demand  chart  would  be  expected. 
By  a  careful  study  of  the  demand  charts  each  month 
it  is  possible  to  tell  just  which  department  is  wasting 
power  and  therefore  is  responsible  for  determining  the 
demand  bill  for  the  month.  Usually  when  the  fact  is 
brought  to  the  attention  of  the  foremen  a  few  times 
they  will  make  a  special  effort  to  save  power. 

AATiere  an  industrial  plant  generates  its  own  power 
there  is  a  tendency  to  be  wasteful  in  its  use  because  a 
settlement  does  not  have  to  be  made  each  month  for 
use  of  a  definite  number  of  kilowatt-hours  and  kilowatts 
of  demand.  However,  if  efficiency  studies  start  with 
the  building  of  the  mill  or  factoiy,  a  smaller  generating 
plant  will  be  needed  and  the  extra  investment  in  large 
reserve  capacity  to  take  care  of  a  few  unnecessary 
peaks,  like  the  "warming  up"  peaks  of  a  steel  mill,  will 
be  eliminated. 
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Connecting  44,000  Hp.  of 
Rural  Load 

Careful  Planning  Is  Found  Necessary  to  Handle  Four 

Thousand  Service  Connections  in  the  Order  in 

Which  Application  Was  Made 

By  E.  p.  Smith 

San  Joaquin  Light  &  Power  Corporation 

AT  THE  time  the  armistice  was  signed  the  San 
L  Joaquin  Light  &  Power  Corporation  found  itself, 
like  other  companies  of  California,  with  an  accumula- 
tion of  three  years'  unfilled  business  following  a  period 
of  unusual  activity  during  which  no  generating  sta- 
tions were  constructed.  The  situation  was  made  more 
acute  by  a  failure  of  the  normal  snowfall  and  rainfall, 
which  greatly  reduced  hydro-electric  power  and  made 


mission,  was  used  as  a  guide  in  making  connections. 
All  app".ications  for  extensions  had  to  pass  through  the 
regular  routine  of  the  estimating  department,  and  the 
cost  of  making  extensions  was  properly  apportioned. 
These  estimates,  or  jobs,  were  then  listed  in  order 
ready  for  action  by  the  committee.  Materials  were 
ordered,  freight  shipments  were  traced,  truck  equip- 
ment was  provided,  and  materials  were  distributed  to 
various  districts  where  needed.  Help  was  also  ob- 
tained for  the  construction  work. 

Where  an  application  was  made  for  rural  service  the 
following  ruling  was  observed: 

All  agricultural  service  will  be  normally  rendered  when 
the  annual  revenue  to  be  derived  equals  or  exceeds  33J  per 
cent  of  the  cost  of  the  extension.  If  such  annual  revenue 
is  less  than  33J  per  cent  but  more  than  20  per  cent  of  the 
cost  of  the  extension,  the  applicant  may  obtain  service  by 
first  advancing  the  entire  cost  of  the  extension,  such  ad- 


PrMPING    MAKf:s   ri>  a  C>lNSniEKABLK   I'ART   i<V  THF   RTRAL   L<iAr'    IN  TAIJ  I- •  iI:n)  A 


On  the  left  is  shown  a  typical  farm  irrigation  pumping  plant. 
The  average  installation  requires  a  10-hp.  motor  which  pumps 
water  for  a   40-acre  farm.     About   2,500  plants  of  this  type  will 


be  installed  lliis  sunimer  in  tlie  San  Joaciuin  Valley  alone.  On 
the  right  is  shown  an  oil  field  with  a  bank  of  dehydrators  in 
foreground.     The  demand  tor  power  In  the  oil  fields  Is  growing. 


it  necessary  to  operate  obsolete  steam  plants  to  take 
care  of  the  heavj'  load.  After  additional  generating 
facilities  had  been  provided  and  the  power  crisis  had 
pa.ssed  attention  was  directed  to  a  waiting  list  of  3,688 
prospective  consumers.  This  list  had  grown  from  one 
of  about  200  at  the  close  of  the  war. 

To  handle  this  work  an  organization  known  as  the 
priority  committee  was  formed,  consisting  of  a 
representative  from  the  general  manager's  office,  the 
purchasing  agent,  the  manager  of  the  commercial  de- 
partment, the  general  storekeeper,  a  clerk  from  the 
construction  department  and  a  secretary  for  the  com- 
mittee work.  The  duties  of  this  committee  were  to  look 
after  all  work  pertaining  to  new  line  construction  and 
consumer  connections.  The  priority  list,  a  duplicate  of 
which  was  in  the  hands  of  the  California  Railroad  Com- 


TABLE  I— SUMMARY  OF  THE  APPLICATIONS.  CLASS  OF  SERVICE 
AND  CONNECTED   LOAD 
(Nov.   I,   1920  to  Jan.   15.  1921) 

Clft«a  of  Service                                                        .Applications  Horsepower 

Irrigation 2.471  35.907 

IndUKtrial 180  3.898 

Oil  well 28  2.085 

Dome.tir 590  1.069 

I.iithting 1,233  1.644 

Total 4.502  44,603 


TABLE  II— TRANSFORMERS  REQUIRED  TO  HANDLE  THE 
RURAL  LOAD  IN  TABLE  I 

Tlie  following  complete  li-t  of  tran.'^formers  purchased  indicates  the  relative 
segregation  that  may  be  found  in  rural  ser\'ice.  The  3-kw.  size  predominates 
both  in  actual  numbers  and  total  capacity — the  5-kw.  size  being  second  in  total 
capacity.  The  combined  total  capacity  of  all  the  transformers  is  42,955  kw.,  or 
1 12.9  per  cent  of  the  applied-for  kilowatts. 


Total 

Rating. 

Capacity^ 

No. 

Kw. 

Primary 

. Secondary ■ 

1.615 

M 

6.600 

110 

200 

2.42  5 

2.470 

3 

6.600 

110 

200 

7.410 

1.159 

5 

6.600 

110 

200 

5.800 

394 

7i 

6.600 

no 

200 

2,955 

72 

10 

6.600 

110 

200 

720 

164 

10 

6.600 

220 

440 

1,640 
2.200 

136 

15 

6.600 

220 

440 

41 

15 

6.600 

no 

220 

615 

20 

6,600 

220 

440 

20 

145 

25 

6.600 

220 

440 

2,900 

12 

25 

6.600 

no 

220 

300 

1,340 

2) 

11.000 

no 

220 

3,350 

482 

5 

11.000 

110 

220 

2,410 

54 

10 

11.000 

110 

220 

540 

12 

10 

11.000 

220 

440 

120 

6 

15 

11.000 

220 

440 

90 

12 

15 

11.000 

no 

220 

9 

20 

11.000 

no 

220 

180 

5 

25 

11.000 

no 

220 

125 

6 

25 

11.000 

220 

440 

150 

92 

37J 

11.000 

220 

440 

28 

50 

11,000 

220 

440 

1,400 

7 

50 

11.000 

110 

220 

350 

12 

75 

11,000 

220 

440 

900 

15 

75 

11.000 

460 

2.300 

1.125 

4 

100 

11.000 

220 

440 

400 

3 

150 

11.000 

220 

440 

450 

3 

150 

11.000 

460 

2.300 

450 

3 

100 

1 1.000 

460 

2.300 

300 

8,302 

42,955 
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TlllKTI-MNK  LINK  CREWS  SIMILAR  TO  THIS  WORKHD  ON 
EXTENSIONS   REQUIRED  IMMEDIATELY  AFTER   ARMISTICE 

vaneement  to  be  refunded   on  the  basis  of  20   per  cent  of 
the  monthly  bills. 

If  the  applicant  constructed  at  his  own  expense  a 
part  of  the  line  sufficient  to  make  the  annual  revenue 
equal  33,^  per  cent  of  the  cost  of  that  part  of  the 
extension  which  was  made  at  the  company's  expense, 
the  application  was  also  granted.  On  account  of  fran- 
chise rights  and  similar  considerations,  the  company 
in  this  case  built  the  entire  extension  and  the  con- 
sumer advanced  the  difference  between  the  three-year 
revenue  and   the  co.st   of  the  extension. 

The  applicant  could  also  insure  the  building  of  the 
extension  by  guaranteeing  business  of  a  kind  accept- 
able to  the  company  sufficient  to  equal  33',  per  cent 
of  the  cost  of  the  extension.  When  the  annual  revenue 
to  be  derived  was  less  than  20  per  cent  of  the  cost  of 
extension,  the  company  was  not  normally  required  to 
render   service. 

In  a  few  cases  of  long  extensions  requiring  trans- 
mission lines  and  substation  installations  the  applicant 
was  requested  to  aid  in  financing  the  extensions  by  the 
purchase  of  stock  to  cover  part  or  all  of  the  cost.  How- 
ever, an  endeavor  was  made  to  adhere  strictly  to  the 
33 i  per  cent  rule,  and  in  no  case  was  service  made 
contingent  on  the  purchase  of  stock. 

The  handling  and  distribution  of  the  vast  stores  of 
materials   necessary  was   a   big   problem   in    itself.     A 


fleet  of  thirty-nine  trucks  was  used  to  handle  the  line 
work.  Each  truck  carried  a  crew  of  eleven  men,  con- 
sisting of  a  foreman,  four  linemen,  five  groundmen  and 
a  truck  driver.  The  total  of  the  thirty-nine  crews  re- 
quired approximately  430  men  in  the  field  to  construct 
distribution  lines.  The  line  crews  built  the  lines,  han- 
dled the  transformers  and  strung  the  ser\'ice  wires, 
while  other  crews  set  the  meters  and  made  the  con- 
nections. Under  normal  conditions  a  crew  setting 
meters  and  making  service  connections  can  connect  only 
about  six  a  day. 


A  TOTAL  OF  577  CARLO.VDS  OF  MATERIAL  WERE  REQUIRED 
FOR  RURAL  WORK  DURING  WINTER  OF  1920-1921 
Three  thousand  poles  awaiting  troatment  and  distribution 
Some  of  the  material  which  was  required  for  the  work  follows  ■ 
20,000  poles.  2.000.000  lb.  wire.  150.000  insulators.  900  000  ft' 
cross-arm  material.  2,600  single-phase  meters,  1,100  polvnhase 
meters  and   8.302  transrormers.  " 


Choice  of  Electric  Furnace  Refractories 

NEARLY  all  the  interior  refractories  used  in  elec- 
tric furnaces  fail  to  meet  the  requirements  of 
present  furnace  practice.  It  is  therefore  important  to 
analyze  the  different  furnace  requirements  if  the  best 
use  is  to  be  made  of  the  available  refractories. 

Seme  of  the  special  requirements  of  refractories  for 
the  electric  furnace  are  contained  in  the  following  sum- 
mary : 

1.  Melting  Point. — Must  be  at  least  as  high  as  that  of 
silica  (1,700  deg.  to  1,750  deg.  C.)  and  preferably  much 
higher. 

2.  Resistance  to  Sudden  Temperature  Changes. — This  is 
important,  since  a  fu'^nace  must  often  turn  out  a  heat 
in  two  hours,  starting  cold.  This  requirement  is  much 
more  severe  than  with  the  slower-melting,  fuel-fired  fur- 
naces. 

3.  Constancy  of  Volume. — Refractories  which  have  been 
fired  only  at  the  temperatures  attainable  in  fuel-fired  fur- 
naces may  undergo  marked  volume  changes  when  used  in 
the  higher-temperature  electric  furnaces.  The  ideal  re- 
fractory for  electric  furnace  use  should  therefore  be  cal- 
cined in  an  electric   furnace  during  manufacture. 

4.  Resistance  to  Slags. — In  steel-melting  practice  an  oxi- 
dizing and  a  reducing  slag  are  used  in  conjunction  with  a 
very  high  temperature — the  severest  possible  ser\'ice  for  the 
refractories  on  the  slag  line.  If  an  induction  furnace  is 
used,  the  slag  corrosion  may  be  increased  by  erosion  prob- 
lems because  of  circulation  of  the  metal  bath.  The  same  is 
true   to   some  extent  of   rocking  or   rotating  arc   furnaces. 

5.  Resistance  to  Corrosion  bij  Fumes. — The  point  of  at- 
tack is  the  roof.  The  fume  corrosion  may  be  increased 
by  particles  of  molten  slag  thrown  up  from  the  hearth. 
The  extremely  high  temperature  of  the  roof  accelerates  the 
corroding  effect.  Furthermore,  the  roof  is  subjected  to 
many  mechanical  strains  due  to  the  water-cooled  parts 
being  adjacent  to  parts  subjected  to  extremely  high  tem- 
peratures. 

G.  Mechanica'  Properties  at  Veri/  High  Temperatxires. — 
If  a  circulating  metal  bath  is  used,  as  in  induction  furnaces 
and  in  some  forms  of  arc  furnaces,  the  refractory  has  to 
possess  high  resistance  to  abrasion  at  elevated  temperatures. 

In  order  to  meet,  or  attempt  to  meet,  these  require- 
ments, several  classes  of  refractories  have  been  tried 
out  for  the  different  parts  of  the  furnace. 

Present  practice  is  to  use  a  good  grade  of  firebrick 
for  the  outer  walls;  this  is  sometimes  laid  next  to 
silocel,  asbestos  or  a  sjmilar  efficient  heat  insulator. 
Magnesite  bricks  are  usually  laid  against  the  firebrick  . 
'■r  forming  the  inner  side  walls  of  the  furnace  and 
iiie  or  two  courses  are  laid  over  the  bottom  layer  of 
I'nebrick.  The  rammed-in  or  built-up  hearth  of  dead- 
burned  magnesite,  dolomite,  "syndolag"  or  similar  ma- 
terial is  then  built  in.  The  roof  is  most  frequently 
made  of  silica  brick,  although  carborundum  and  elec- 
trically fused  magnesite  have  also  been  used.  The  re- 
search laboratory  of  the  Foote  Mineral  Company,  Phila- 
delphia, gave  out  this  information  at  a  meeting  of  the 
Electric  Furnace  Association  at  Columbus,  Ohio. 
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What  Coiistitvites  a  Reasonable  Return 

The  Point  at  Which  Confiscation  Begins  Marks  the  Border  Line  in  Val- 
uation and  Rate  Fixing  for  Public  UtiHties — Exhaustive  Citation  of 
Legal  Decisions  Bearing  on  This  Aspect  of  Successful  Utility  Operation 

By  W.  H.  BOHLING 

Jefffi'son  City,   Mo. 


THE  border  line  of  return  to  public  utilities  is 
briefly  discussed  in  this  article  under  the 
headings  which  immediately  follow.  This  dis- 
cussion is  supported  by  the  long  list  of 
citations  of  decisions  handed  down  by  federal  and  high 
state  courts,  the  numerals  preceding  each  separate 
group  of  citations  corresponding  to  the  numerals  in 
parentheses  that  are  scattered  through  the  article 
proper. — Editor. 

/.  Introductory,  §  1. 
II.  In  general,  §  2. 
III.  Cost  of  money,  §§  3-.5. 

A.  Interest  rate  on  tdility  securities,  §  3. 


B.  Legal  rate  of  interest,  §  i. 

C.  Prevailing  rate  of  interest,  §  5. 

IV.  Prevailing  return  on  comparable  enterprises,  §  6. 
V.  Fluctuations,  §  T. 

§J.  /.  Introductory. — Constitutional  terms  providing 
against  the  deprivation  of  property  without  due  process 
of  law  (1),  the  denial  of  the  equal  protection  of  the 
law  (2)  and  the  taking  of  private  property  for  public 
use  without  just  compensation  (3)  safeguard  private 
property  devoted  to  the  service  of  the  public  in  utility 
enterprises  (4).  From  the  monetary  standpoint,  the 
constitutional  protections  afforded  have  been  measured, 
by  the  adjudicated  cases,  in  terms  per  centum  on  the 


1.  U.  S.  Const.  Amend.  Art.  5  ("No  per- 
son shall  be  .  .  .  nor  deprived  of  .  .  . 
propertv  without  due  process  of  law.".)  ; 
U.  S.  Const.  Amend.  Art.  14  ("No  state 
shall  make  or  enforce  any  law  .  .  .  nor 
shall     any     state     deprive     any     person     of 

.    property    without    due    process    of 
law").     See   state    constitutions. 

2.  r.  S.  Const.  Amend.  Art.  14  ("No  state 
shall  make  or  enforce  any  law  .  .  .  nor 
deny  to  any  person  within  its  jurisdiction 
the  equal  protection  of  the  laws.") 

3.  U.  S.  Const.  Amend.  Art.  5  ("No  per- 
son shall  be  .  .  .  nor  shall  private  prop- 
erty be  taken  for  public  use  without  just 
compensation.").     See  state  constitutions. 

4.  Smythe  v.  Ames,  169  U.  S.  466.  18 
Sup.  Ct.  418,  42  L.  ed,  819  :  Reagan  v. 
Farmers  L.  &  T.  Co..  154  U.  S.  362.  38  L. 
ed.  1014,  14  Sup.  Ct.  1047;  Cotting  v. 
Kansas  City  Stockyards  Co.,  183  U.  S.  79, 
22  Sup.  Ct.  30,  46  L.  ed.  92  ;  Pioneer  T.  &  T. 
Co.  v.  Westenhaver,  29  Okla.  429,  118  Pac. 
354,  3S  L.  R.  A.  ( N.  S.)  1209;  Spring  Val- 
lev  Wks.  Co.  V.  San  Francisco.  16.t  Fed. 
667;  Coal  &  Coke  R.  Co.  v.  Conley,  67 
W.  Va.  129.  67  S.  E.  613  ;  Chicago,  il.  & 
St.  P.  Ry.  Co.  V.  Minnesota.  134  U.  8.  418, 
33  L.  ed  970,  10  Sup.  Ct.  462,  to  enumerate 
a  few  only. 

5.  Smvthe  v.  Ames.  169  U.  S.  466,  18 
.=;up.  Ct.  418,  42  L.  ed.  819  ;  Covington,  etc. 
T.  R.  Co.  V.  Sandford,  164  U.  S.  578,  17  Sup. 
Ct.  198,  41  U  ed.  560;  Reagan  v.  Farmers 
U  &  T.  Co.,  154  U.  S.  362.  14  Sup.  Ct.  1047  : 
38  L.  ed.  1014  ;  Brass  v.  North  Dakota,  153 
U.  S.  391,  14  Sup.  Ct.  857,  38  L.  ed.  757  : 
Stone  V.  Farmers'  L.  &  T.  Co.,  116  U.  S. 
307.  6  Sup.  Ct.  334,  338.  1191,  29  L.  ed.  636. 
to  enumerate  a  few  only. 

6.  Northern  Pac.  Ry.  Co.  v.  Lee.  199  Fed. 
621. 

7.  Home  Tel.  Co.  v.  Carthage.  235  Mo. 
;I4.  139  S.  W.  547:  Coal  &  Coke  R.  Co.  v. 
'onley.  67  W.  Va.  129.  67  S.  E.  613.  and 
.■iee  the  many  cases  cited  herein. 

8.  Omaha  &  C.  B.  Ry.  Co.  v.  Nebraska 
Ry.  Comm..  103  Neb.  695  ;  173  N.  \V.  690, 
P.  V.  R.  1919F.  307,  312:  Re  Peoples  Natu- 
ral C.ns  Co.,  P.  I'.  R.  1916.\.  319. 

9.  .Spring  Valley  Wks.  Co.  v.  San  Francisco, 
124  Fed.  574  :  Spring  Valley  Wks.  Co.  v.  San 
Krancisco.  165  Fid.  667  ("To  say  that  a  body 
"f  rales  which  affords  some  compensation. 
I. lit  something  lisa  than  a  reasonable  com- 
pensation, is  nof  confiscatory,  is  simply  to  say 
that  the  constitution  protects  a  portion,  but 
not  all  of  a  man's  propertv"  I.e.  678)  :  Monon- 
L-ahela  .Vav.  Co.  v.  l-nlted  States. 148  U.S.  312 
)■■',  Sup.Ct.  622,  37  I.,  ed.  463  ("Defore  this 
property  can  be  taken  awav  from  its  owner, 
the  whole  value  must  be  paid."  I.e.  329): 
Virginia  &  T.  Kd.  Co,  v.  Henry.  8  N.v.  165 
("It  is  ilifflrult  to  imagine  an  unjust  com- 
pensation :  but  the  word  'Just'  is  used  evl- 
•l-ntly  to  intensify  the  meaning  of  the  word 
compensation'.  To  convey  the  Idea  that 
tlie  i-f|uivalent  to  be  rendered  for  propertv 
'  .ken  shall  be  real,  substantial,  full,  ample"; 

rid  no  legislature  can  diminish  b.v  one  Jot 
hi-  rotund  expression  of  the  constitution. 
So    are    all    the    decided    cases."    I.e.    171); 


Spring  Vallev  WTts.  Co.  v.  San  Francisco. 
82  Cal.  286,  22  Pac.  910.  6  L,.  R.  A.  756.  16 
Am.  St.  Rep.  116  ("When  the  constitution 
provides  for  the  fixing  of  rates  or  compen- 
sation, it  means  rcasonabJe  rates  and  just 
compensation.  To  fix  such  rates  and  com- 
pensation is  the  duty  and  within  the  juris- 
diction of  the  board.  To  fix  rates  not  rea- 
sonable or  compensation  not  just  is  a  plain 
violation  of  duty."     82  Cal.  I.e.  306). 

Reason. — "As  the  right  to  use  property 
for  any  lawful  purpose  to  the  extent  of  the 
realization  therefrom  of  a  return  or  re- 
ward commensurate  with  the  reasonable 
and  just  value  of  such  use  is  an  element  of 
property,  property  itself  pro  tanto,  since 
without  the  right  of  such  use,  it  would  be 
wholly  or  partially  valueless,  according  to 
the  extent  of  the  restraint  upon  its  use,  de- 
privation of  the  use  thereof,  or  denial  of 
the  power  to  earn  such  reasonable  and  just 
return  or  reward  by  the  use  thereof,  in 
whole  or  in  part,  without  compensation 
therefor,  amounts  to  such  wrongful  taking 
thereof,  and  therefore  to  confiscation  with- 
in the  meaning  of  the  decisions  in  cases 
of  this  kind.  To  constitute  such  confisca- 
tion, the  taking  need  not  extend  to  the 
corpus  of  the  property  nor  total  d-^D"-vation 
of  reward  for  the  use  thereof.  If  the  law 
renders  it  impossible  to  obtain  from  the 
use  of  the  property  a  reasonable  and  fair 
return,  it  is  confiscatory  in  its  operation 
»nd  effect,  though  valid  on  its  face.  The 
extent  of  such  deprivation  is  not  the  test. 
Whether  a  statute  is  thus  confiscatory  does 
not  depend  upon  the  amount  it  takes  in 
violation  of  the  constitution,  or  the  extent 
to  which  it  Interferes  with  the  right  of  use 
of  property  guaranteed  by  the  organic  law. 
It  is  void  if  it  so  takes  any  at  all,  or  so 
interferes  to  any  extent  w'hatever.  It  is 
condemned,  not  by  the  extent  of  the  pe- 
cuniary injury  wrought,  but  b.v  its  trans- 
gression of  constitutional  limits,  its  inva- 
sion of  a  constitutional  right,  as  sacred  to 
corporations  as  to  the  humblest  citizen  of 
the  land,  and  justly  so,  for  the  reason, 
among  others,  that  the  property  of  corpora- 
tions is  in  fact  the  property  of  citizens, 
and  the  law  cannot  and  ought  not,  in  its 
ultimate  results,  to  favor  one  citizen  or 
class  of  citizens  over  another."  Coal  & 
("oke  R.  Co.  V.  Conley,  67  ^V.  Va.  129.  188. 
.\nil  see  note  12.  infra. 

10.  Detroit  V.  Detroit  United  Rvs.  Co., 
172  Mich.  136,  137  N.  W.  645;  Simpson  v. 
Shepard,  230  U.  S.  352,  433,  434.  33  Sup. 
Ct.  729.  57  L.  ed.  1511.  1555,  1556,  48 
I,.  R.  A.  (N.  S.)  1151.  Ann.  Cas.  1916A,  18  : 
Denver  v.  Denver  Union  W.  Co.,  246  IT.  S. 
178,  62  I^.  ed.  649.  38  Sup.  Ct.  278.  P.  U.  R. 
1918C.  640  ;  Doherty  &  Co.  v.  Toledo  Kvs. 
&  I-.  Co..  254  Fed.  597,  P.  U.  R.  1919C,  231. 

11.  Coal  &  Coke  R.  Co.  v.  Conley.  67 
W.  Va.  129,  67  S.  E.  613;  Hammond  Lum- 
ber Co,  v.  Oregon  Pub.  Serv.  Comm.,  96  Ore. 
595.  189  Pac,   639,  P.   V.   R.   1920E,   144. 

12.  Spring  Valley  Wks.  Co.  v.  San  Fran- 
cisco, 124  Fed.  574  ;  Central  Ry.  Co.  v. 
Alabama  Rd.  Comm.,  161  Fed.  925  ;  Atchi- 
son.   T.    &    S.    F,    Ry.    Co,    v.    Campbell,    61 


Kan.  439,  59  Pac.  1051.  48  L.  R.  A.  251. 
78  Am.  St.  Rep.  328  ;  Coal  &  Coke  R.  Co. 
V.  Conley.  67  W.  Va,  129,  67  S.  E.  613  ;  and 
see  Contra  Costa  W.  Co.  v.  Oakland.  159 
Cal.  323,  113  Pac.  668  ;  Stone  v.  Farmers' 
U  &  T.  Co.,  116  U.  S.  307,  6  Sup.  Ct.  334. 
338,  1191.  29  U  ed.  636  (dissenting  opin- 
ions). 

Just  Compensation. — "WTiat  is  the  mean- 
ing of  'just  compensation'?  .  .  .  The 
ancient  maxim  'De  minimis  non  curat  lex' 
has  no  application.  'The  violation  of  a  con- 
stitutional right  should  never  be  measured 
or  met  by  any  such  plea.  It  is  said  that 
counsel  once  attempted  to  argue  before 
Chief  Justice  Marshall  that  in  the  particu- 
lar instance  before  the  court  tlie  invasion 
of  constitutional  rights  was  slight,  but  he 
was  sternly  reminded  that  the  case  in- 
volved the  constitution  of  the  United  States 
and  that  the  degree  or  extent  of  the  in- 
vasion had  no  bearing  upon  the  point. 
When  a  constitutional  right  is  invaded,  we 
are  not  bound  to  stand  silent  so  long  as 
moderation  is  practiced.  There  can  be  no 
greater  political  blindness,  no  more  danger- 
ous policy  than  to  sanction  the  infringe- 
ment of  constitutional  rights  because  the 
particular  instance  is  in  itself  apparently 
harmless  or  seems  expedient.  Admit  the 
wedge  ever  so  little  and  there  is  nothing  to 
prevent  its  being  driven  home.  We  are  not 
compelled  to  wait  until  the  unconstitutional 
measure  becomes  ruinous  confiscation  or  an 
intolerable  interference  with  personal 
liberty.  In  respect  to  constitutional  guar- 
anties we  have  a  right  to  expect  absolute 
security  and  protection,  and  tlie  courts  are 
under  a  duty  to  enforce  the  constitutional 
provisions  guaranteeing  our  rights  wholly 
irrespective  of  the  degree  of  infringement. 
Present  inconvenience,  however  great,  pre- 
sent expediency,  however  tempting,  can 
never  Justify  the  slightest  disregard  of  any 
provision  of  the  constitution,"  Spring  Val- 
ley Wks.  Co.  v.  San  Francisco,  124  Fed. 
I.e.  601.  (2)  "It  is  clear  that  the  funda- 
mental law,  both  state  and  federal,  com- 
pels the  legislature  to  regulate  rates  'in 
such  manner  that  no  injustice  shall  be  done' 
the  property  owner.  He  must  have  'Jusf 
compensation.  Any  schedule  of  rates  Is 
forbidden  which  produces  any  injustice. 
The  qu.intum  of  injustice  is  immaterial. 
There  must  be  'no  injustice.'  "  Central  Ry. 
Co.  V.  Alah.itna  Rd.  Comm.,  161  Fei"..  I.e. 
995.  (3)  "Some  writers  have  spoken  of  a 
'twilight  zone  of  injustice,'  In  which  the  leg- 
islative bodv  may  roam  at  will  in  fixing 
rates,  and  while  acting  in  this  tmillumi- 
nated  region  the  courts  are  powerless  to 
control  Its  judgment.  That  Is,  as  intimated 
in  the  majority  opinion,  that  the  council 
mav  adopt  a  rate  which  the  court  would 
not.  If  sitting  as  a  legislative  body,  regard 
as  reasonable,  and  yet,  sitting  as  a  court,  it 
cannot  say  is  unreasonable.  If  there  is 
warrant  in  reason  for  such  a  doctrine,  the 
court  should  at  least  place  some  sort  of 
limit  to  the  field  In  which  the  rate-making 
body  may  exercise  an  uncontrolled  dl.scre- 
tlon'.      It  is  within   the  proper  and   rightful 
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value  of  the  property  as  evidenced  by  the  income  derived 
from  the  enterpri.se  above  all  ju.st  charge.s  to  operation 
and  depreciation  (5).  The  point  where  confiscation  be- 
gin.s  is  therefore  of  importance,  and  it  is  with  the  fac- 
tors basing  most  closely  upon  this  border  ground  for 
utility  endeavors  conceived  in  sound  business  judgment 
and  efficiently  and  prudently  conducted  that  the  present 
article  is  concerned. 

§  2.  //.  In  General. — What  is  a  reasonable  return 
is  a  mixed  question  of  law  and  fact  (6),  for  the  ascer- 
tainment of  which  an  unvarying  rule  has  not  been 
announced  (7"),  a  fair  return  being  as  necessary  and 
proper  as  the  wages  of  a  laborer  or  any  other  just 
compensation  (^8).    "Just  compensation"  as  used  in  the 


constitution  means  full  compensation  (9)  notwithstand- 
ing the  expiration  of  franchise  privileges  (10),  in  the 
natui-e  of  a  return  from  the  commencement  of  the  under- 
taking (11),  precluding  the  approval  of  a  return  lower, 
however  infinitesimal,  than  that  which  the  court  can 
consider  as  failing  to  measure  up  to  the  constitutional 
requirements  (12). 

S  S.  III.  Cost  of  Money:  A.  Interest  Rate  on  Utility 
Securities. — For  a  prudently  conducted  utility  enter- 
prise the  rate  of  interest  it  is  compelled  to  pay  for 
borrowed  money  furnishes  a  safe  criterion  of  the 
minimum  return  to  which  it  is  entitled  (13)  ;  but  as  the 
stockholder's  lien  on  the  property  is  subordinate  to  that 
of   the   lender    (14),   attended   with    all   the   risks   of 


exercise  of  its  functions  for  tlie  court  to 
say  to  the  legislative  body  that  any  rate 
which  fails  to  measure  up  to  what  the  court 
may  declare  to  be  reasonable  compensation 
would  be  void  as  unreasonable,  and,  in  my 
Judgment,  it  is  competent  for  the  court,  in 
view  of  all  the  circumstances,  to  say  what 
this  minimum  should  be,  having  reference 
to  the  nature  and  character  of  the  serv- 
ice to  be  rendered."  Contra  Costa  W.  Co. 
v.  Oakland.  159  Cal.  323,  I.e.  358.  See. 
also,  note  9,  supra. 

13.  Wilkes-Barre  v.  Spring  Brook  W. 
Sup.  Co.,  4  Lack.  Leg.  News  367 ;  San 
Diego  W.  Co.  v.  San  Diego,  118  Cal.  556, 
50  Pac.  633,  38  L.  R.  A.  460,  62  Am.  St. 
Rep.  261  ("An  important  circumstance  will 
alwavs  be  the  rate  of  interest  at  which 
money  can  be  borrowed  tor  investment  in 
such  a  business,  and,  where  the  business 
appears  to  be  honestly  and  prudently  con- 
ducted, the  rate  which  the  company  would 
be  compelled  to  pay  for  borrowed  money 
will  furnish  a  safe,  though  not  always  con- 
clusive, criterion  of  the  rate  of  profit  which 
will  be  deemed  reasonable.  In  ordinary 
cases,  where  the  management  is  fair  and 
economical,  it  would  be  unreasonable  to 
fix  the  rates  so  low  as  to  prevent  the  com- 
pany from  paying  interest  on  borrowed 
money  at  the  lowest  market  rate  obtain- 
able ;  and  even  then  some  allowance  or 
margin  should  be  made  for  any  risk  to 
which  the  company  may  be  exposed,  over 
and  above  the  risk  taken  by  the  lender." 
50  Pac.  I.e.  637). 

14.  Briggs  v.  Peaks  Island  Corp.  (Me.), 
P.  U.  R.  1917E,  750  ("The  return  on  the 
investment,  the  cost  not  exceeding  the 
value  of  the  service,  should  be  sufficient  to 
attract  capital  to  similar  investments,  with 
the  expectation  of  getting  its  reward  in 
dividends  from  regular  earnings — not  from 
the  flotation  of  securities.  It  must  be 
larger  than  the  rate  on  money  loaned  to 
such  corporations,  because  the  lender  has  a 
lien  upon  the  property  superior  to  the 
owner  and  takes  none  of  the  respon.sibili- 
ties  of  management."  I.e.  761). 

15.  San  Diego  W.  Co.  v.  San  Diego.  118 
Cal.  556,  50  Pac.  633.  38  L.  R.  A.  460.  62 
Am.  St.  Rep.  261  :  Briggs  v.  Peaks  Island 
Corp.  (Me.),  P.  U.  R.  1917E,  750;  Murchie 
v.  St.  Croix  Gaslight  Co.  (Me.),  P.  U.  R. 
1917B,  384. 

16.  Murchie  v.  St.  Croix  Gaslight  Co. 
(Me.),   P.    U.    R.    1917B,    384. 

17.  Wilkes-Barre  v.  Spring  Brook  \V. 
Sup.  Co.,  4  Lack.  Leg.  News  367  (holding 
other  action  would  remove  the  inducement 
of  investing  in  such  undertakings)  ;  Briggs 
V.  Peaks  Island  Corp.  (Me.).  P.  U.  R. 
1917E.  750  :  Murchie  v.  St.  Croix  Gaslight 
Co.  (Me.),  P.  U.  R.  1917B,  384  ("If  the  rate 
of  interest  paid  by  a  corporation  for  money 
borrowed  is  6  per  cent,  the  stockholder 
ought,  under  normal  conditions,  to  be  per- 
mitted to  receive  a  higher  return  in  divi- 
dends, if  the  corporation  can  earn  them." 
I.e.  394). 

18.  Re  Idaho  Power  Co.  (Idaho),  P.  U. 
R.  1920D,  809. 

19.  Re  San  Joaquin  L.  &  P.  Co.  (Cal.). 
P.  U.  R.  1920D,  958  ;  Re  Mt.  WTiitney  P.  & 
B.  Co.    (Cal.).   P.  U.   R.  1920D.  938. 

20.  Re  Mount  Whitney  P.  &  E.  Co. 
(Cal.),  P.  U.  R.  1920D,  937  ("The  cost  of 
money  to  applicant  is  in  excess  of  6  per 
cent.  It  has  rendered  service  during  the 
past  three  years  at  an  average  rate  of  ap- 
proximately 5  per  cent  on  its  reasonable 
investment,  which  is  a  rate  of  return  less 
than  the  cost  of  money  It  has  had  to  bor- 
row to  meet  the  demands  of  applicants  for 
service.  This  cannot  continue  indefinitely 
without  detriment  to  service  or  a  condition 
of  additional  increase  of  rate  on  Southern 
California  Edison  Company's  system  which 
win  be  unfair  to  consumers  on  that  sys- 
tem."    l.c.  937). 


21.  Brymer  v.  Butler  W.  Co..  179  Pa.  St. 
231,  36  Atl.  249  ;  Pennsylvania  Rd.  Co.  v. 
Philadelphia  County,  220  Pa.  St.  100,  68 
Atl.  676,  15  L.  R.  A.  (N.  S.)  108;  Ben 
Avon  v.  Ohio  Valley  W.  Co.,  68  Pa.  Sup. 
Ct.  561.  P.  U.  R.  1918A,  l.c.  176  ;  Wilkes- 
Barre  V.  Spring  Brook  W.  Sup.  Co.,  4  Lack. 
Leg.  News  367  ;  Missouri.  K.  &  T.  Ry.  Co. 
V.  Love,  177  Fed.  493  ;  Re  Mountain  States 
Tp.  &  Tg.  Co.,  P.  U.  R.  1917B,  297  (aUow- 
ing,  but  holding  the  legal  rate  of  interest 
not  controlling). 

Reason. — See  note  26,  infra. 

22.  Wayne  Title  &  T.  Co.  v.  Wayne  Sew- 
erage Co.  (Pa.).  P.  U.  R.  1919D,  404. 

23.  Lincoln  Gas  &  El.  Co.  v.  Lincoln.  250 
U.  S.  256,  39  Sup.  Ct.  454.  63  L.  ed.  968 
(holding  a  return  less  than  the  lowest  rate 
of  interest  sought  and  generally  received 
and  1  per  cent  lower  than  the  legal  rate  of 
interest  not  free  from  the  objection  of  being 
confiscatory). 

24.  Louisville  &  N.  Rd.  Co.  v.  Florida  Rd. 
Comm.,  123  Fed.  947  (holding  prima  facie 
case  for  issuance  of  injunctive  order  pen- 
dente  lite  established  upon  showing  of  such 
return  for  nineteen  years). 

25.  San  Diego  L.  &  T.  Co.  v.  Jasper,  189 
U.  S.  439,  23  Sup.  Ct,  571,  47  L.  ed.  892 
(this,  however,  is  another  subject  matter). 

26.  See  note   21,  supra. 

Legal  Rate  of  Interest  the  Minimum. — 
"WTiat  was  said  in  Brymer  v.  Water  Co., 
179  Pa.  231,  was  that  the  company  was 
entitled  to  a  fair  return,  not  less  than  the 
legal  rate  of  interest.  In  naming  the  legal 
rate  the  court  was  naming  a  minimum,  not 
maximum,  rate.  Six  per  cent  is  the  legal 
estimate  of  the  legitimate  profit  from  the 
ordinary  safe  use  of  money.  No  business 
man  in  1846,  even  if  now,  went  into  a  new 
and  extensive  venture  of  uncertain  outcome 
without  the  hope  of  more  than  common 
interest.  Because  his  Judgment  or  fore- 
sight was  good  is  no  reason  that  he  should 
be  shorn  of  his  profits  in  the  result.  What 
is  a  fair  profit  is  a  complicated  and  difficult 
question,  but  there  are  certain  element.'* 
that  are  plainly  to  be  regarded  to  avoid 
injustice,  such  as  the  original  investment, 
the  risks  assumed  at  that  time,  the  return 
as  compared  with  other  enterprises  as 
nearly  similar  as  may  be,  the  cost  of  main- 
tenance and  improvement,  the  prospects  of 
Increase  and  present  value  in  view  of  the 
preceding  elements.  Injustice  is  done  by 
anything  that  fails  to  consider  these  and 
to  deal  equitably  with  the  private  as  well 
as  the  public  Interest  involved."  Pennsyl- 
vania Rd.  Co.  V.  Philadelphia  County.  220 
Pa.  St.  l.c.  115.  (2)  "If  a  legal  rate  of  re- 
turn was  all  that  was  offered  the  investor 
could  very  well  answer  that,  without  risk 
and  with  a  safe  margin  of  value,  money 
could  be  loaned  on  lands  and  buildings  at 
this  rate  of  return.  When  solicited  to  in- 
vest In  a  new  project,  with  the  uncertainty 
of  success  before  him.  the  investor  demands 
a  return  commensurate  with  the  risk  in- 
volved, and  that  must  be  something  more 
than  a  legal-rate  investment.  If  the  venture 
is  a  failure  the  investor  is  compelled  to 
take  his  loss  without  any  hope  of  recoupe- 
ment ;  but  it  is  equally  unfair  to  require 
him  to  suffer  all  tfie  loss  if  the  enterprise 
fails,  and  to  deprive  him  of  the  chance  of 
additional  gain  If  the  venture  is  a  success- 
ful one."  Ben  Avon  v.  Ohio  Vallcv  W.  Co., 
68  Pa.  Sup.  Ct.  l.c.  591,  P.  U.  R.  1920A. 
l.c.  176.  (3)  "The  rate  of  return  should 
primarily  be  based  upon  the  actual  invest- 
ment in  the  property  and  should  bear  some 
relation  to  the  rate  of  interest  allowed 
by  law,  as  that  is  the  legislative  standard 
by  which  the  Just  return  for  borrowed 
money  is  fixed.  .  .  .  We  wish  to  em- 
phasize this  by  repeating  that  the  legisla- 
tive standard  of  6  per  cent  with  some 
margin  for  uncertainties  furnishes  a  rule 
which    in    a    general    way    should    be    con- 


trolling. ...  It  is  enough  [in  refusing 
to  discuss  leasons]  to  say  that  a  return 
that  barely  escapes  the  level  of  confisca- 
tion will  in  a  short  time  produce  a  condi- 
tion of  squalor,  and  squalor  spelLs  ineffi- 
ciency. The  return  that  allows  rates  that 
are  unreasonably  high  when  compared  with 
rates  from  other  useful  lines  of  business 
in  time  produces  arrogance,  which  in  turn 
arouses  hostility  upon  the  part  of  the  public 
that  may  lead  to  disastrous  results."  Buch- 
arach  v.  Consolidated  G.  El.  L.  &  P.  Co. 
(Md.),  14  A.  T.  &  T.  Co.  Comm.  L.  154. 
l.c.  179.  180. 

27.  Buell  v.  Chicago,  M.  &  St  P.  Ry.  Co.. 
1  Wis.  R.   C.   324. 

Statement.- — "It  has  been  quite  generally 
held  that  a  fair  rate  of  interest  is  a  rate 
which,  other  things  being  equal,  corres- 
ponds to  the  current  market  rates  on  money. 
This  is  a  position  with  which  it  is  not 
easy  to  take  issue,  for  it  is  quite  clear 
that  whatever  rate  money  brings  in  the 
market  is  a  safe  index  as  to  what  it  is 
generally  worth  for  investment  purposes. 
It  may  also  be  said,  and  with  a  great  deal 
of  force,  that  a  fair  rate  of  interest  for 
any  particular  road  is  the  late  of  income 
which  its  securities  bring  on  the  market 
value.  The  market  rate  includes  the  ordi- 
nary risks,  as  it  is  usually  considerably 
higher  than  the  rate  which  is  obtained  on 
government  and  other  securities  where  sub- 
stantially no  lisks  at  all  are  involved." 
Buell  V.  Chicago.  M.  &  St.  P.  Ry.  Co.,  1 
Wis.  R.  C.   324.  447. 

28.  Spring  Valley  Wks.  Co.  v.  San  Fran- 
cisco. 124  Fed.  574  (controlling)  ;  Missouri. 
K.  &  T.  Ry.  Co.  V.  Love,  177  Fed.  493 : 
Milwaukee  El.  Ry.  &  L.  Co.  v.  Milwaukee. 
87  Fed.  577  (where  the  prevailing  rate  of 
the  local  market  on  real  estate  and  like 
securities  was  given  consideration  and  In- 
terest paid  by  the  utility,  which  was  below 
that  which  was  paid  on  such  loans,  was 
considered  the  minimum)  ;  Milwaukee  v. 
Milwaukee  El.  Ry.  Co.,  11  Wis.  R,  C.  1,  240  ; 
and  see  other  cases  cited  (this)   §5. 

29.  Consolidated  Gas  Co.  v.  New  York. 
157  Fed.  849  :  Wilcox  v.  Consolidated  Gas 
Co..  212  U.  S.  l.c.  50.  29  Sup.  Ct  192.  53 
L.  ed.  382  ;  Milwaukee  EL  Ry.  &  L.  Co.  v. 
Milwaukee.  87  Fed.  577. 

Reaso7u — "Nor  can  I  think  that  the  legal 
rate  of  interest  in  the  state  of  complain- 
ant's incorporation  or  operation  aitords  any 
light  on  the  subject,  merely  because  it  is 
est.iblished  by  law.  As  was  observed  by 
counsel  equally  learned  In  law  and  politics 
it  would  be  easy  to  amend  the  legal  rate, 
and  judicial  dependence  upon  an  Interest 
rate  susceptible  of  change,  by  the  same 
legislature  that  regulates  the  rate  of  earn- 
ings, would  be.  to  say  the  least,  inadvis- 
able. There  is,  however,  evidential  value 
in  the  established  rate  of  usance  for  money, 
in  so  far  as  it  expresses  the  settled  con- 
viction of  the  business  community  as  to 
the  worth  of  capital  invested  in  enter- 
prises not  usually  considered  as  hazardous. 
.  WHiat  would  that  prudent  man 
acquainted  with  business  (so  familiar  to 
the  readers  of  legal  literature)  do  regard- 
ing such  an  investment,  if  it  were  offered 
to  him?  I  think  he  would  take  it.  not  with 
enthusiasm,  but  as  fairly  safe  loc.il  prop- 
erty, promising  a  rate  of  return  sufficiently 
above  the  local  mortgage  market  to  com- 
pensate for  the  additional  and  non-insur- 
able  hazard."  Consolidated  Gas  Co.  v.  New 
York.  157  Fed.  l.c.  S70  ;  approved  in  Wilcox 
v.  Consolidated  Gas  Co.,  212  U.  S.  I.e.  50. 
See  also,  note  43   (a),  infra. 

30.  Lincoln  Gas  &  El.  Co.  v.  Lincoln.  250 
U.  S.  256.  39  Sup.  Ct.  454.  63  L.  ed.  968 
(holding  rates  yielding  6  per  cent  on  utility 
invested  capital  are  not  free  from  objection 
on  the  grounds  of  confiscation  where  8  per 
cent  is  the  prevailing  rate  on  investments 
in   banking,  merchandising  and  other  local 
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management  ( 15)  and  subject  to  last  participation  in 
earnings  (16),  the  return  allowed  should  be  sufficiently 
above  the  rate  of  interest  demanded  of  the  utility  to 
attract  capital  (17),  including  that  capital  needed  for 
necessary  additions  to  the  rendition  of  adequate  ser\'ice 
(18) — a  so  self-evident  proposition  as  to  demand  the 
ready  recognition  of  consumers  (19)' — as  continued 
service  at  less  than  the  cost  of  money  will  subsequently 
react  in  inadequate  service  or  service  at  an  unfair  rate 
(20). 

§  U.  B.  Legal    Rate    of    Interest. — Likewise,    for    an 
efficiently  conducted  enterprise,  the  legal  rate  of  interest 


in  the  locality  where  the  utility  operates  is  the  minimum 
rate  of  return  to  which  it  is  entitled  (21),  even  though 
such  return  results  in  temporary'  rates  greater  than  the 
cost  of  a  substitute  for  the  service  (22).  A  rate  of 
return  lower  than  the  legal  rate  of  interest  is  subject 
to  attack  on  the  ground  of  confiscation  (23),  and 
establishes  a  prima  fade  case  for  the  issuance  of  injunc- 
tive relief  pendente  lite  to  restrain  reductions  in  charges 
(24),  such  a  return  being  justifiable  only  where  the 
business  has  not  been  developed  sufficiently  to  be  re- 
munerative or  the  plant  has  been  overdeveloped  to  meet 
the    probable    future    demands    of   the    business    (25). 


business  in  the  vicinity,  and  7  per  cent  the 
legal   rate   of  interest). 

31.  Central  Rv.  Co.  v.  Alabama  Rd. 
Comm.,  161  Fed.  925  :  Louis\-iUe  &  X.  R. 
Co.  V.  Brown.  123  Fed.  946  :  Louisville  & 
N.  R.  Co.  V.  Alabama  Rd.  Comm..  196  Fed. 
800  (8  per  cent)  :  Western  Ry.  of  Alabama 
V.  Alabama  Rd.  Comm.,  197  Fed.  954  (8  per 
cent). 

Prevailing  Interest  Rate  as  Just  Conipen- 
sation. —  (1)  "'n'hen  the  rights  of  the  public 
are  protected  by  a  schedule  of  just  rates 
in  that  respect  has  the  legislature  the 
power,  in  the  face  of  the  provision  of  the 
Fourteenth  .Amendment,  to  go  further  either 
by  express  limitation  in  the  statute  or  by 
necessary  operation  of  the  rates  for  which 
it  provides,  and  prevent  the  carrier  from 
earning  anv  profit  above  a  certain  per  cen- 
tum of  the  value  of  the  property,  although 
its  business  be  done  at  Just  and  reasonable 
rates  for  the  service,  and  without  unjust 
discrimination?  Lochner  v.  Xew  York.  198 
U.  S.  45.  46.  25  Sup.  Ct.  539.  49  L.  ed  937.  Has 
the  state  any  such  right  under  its  own 
constitution?  .  .  .  The  state  fixes  8  per 
cent  per  annum  as  the  rate  for  the  use  of 
property  in  the  shape  of  loans  for  money. 
.  .  .  The  evidence  shows  the  current 
rates  of  profit  upon  property  used  in  busi- 
ness enterprises  similar  to  railroads  gives 
a  net  Income  upon  the  value  of  such 
property  not  lower  than  8  per  cent  per 
annum.  Whether  we  take  the  legal  rate 
of  profit  by  way  of  interest  on  loans  of 
money,  or  the  rate  of  profit  which  common 
experience  shows  to  be  the  average,  and 
therefore  approximately  a  just  return  from 
the  use  of  other  forms  of  property,  both 
modes  lead  to  the  same  result.  We  can 
find  no  better  standard-  by  which  to 
measure  what  is  a  fair  and  just  return  for 
the  use  of  railroad  property  under  the 
conditions  governing  the  business  of  con- 
ducting railroad  transportation  in  this 
state."  Central  Rv.  Co.  v.  Alabama  Rd. 
Comm..  161  Fed.  994.  996.  (2)  "I  think 
it  will  be  conceded  that  so  long  as  the 
rates  are  reasonable  and  do  not  unjustly 
discriminate  the  company  is  entitled  to  earn 
some  amount :  and  it  seems  reasonably 
cle.ar  to  me  that  if  entitled  to  earn  some- 
thing under  the  above  conditions  it  is  en- 
titled to  tarn  under  the  same  conditions  a 
compensatory  amount  equal,  at  least,  to  the 
usual  rate  of  interest  in  the  locality  where 
the  railroad  is  situated."  Louisville  &  X.  R. 
Co.  V.   Brown.  123   Fed.   946.  931. 

32.  Denver  v.  Denver  Union  W.  Co.,  246 
V.  S.  178.  62  L.  ed.  649.  38  Sup.  Ct.  278. 
P.  U.  R.  1918C.  640  (holding  rates  yielding 
a  return  of  4.28  per  cent  in  a  locality 
where  the  prevailing  rate  of  interest  is  6 
per  cent  result  In  confiscation  of  property 
without  due  process  of  law)  :  Doherty  & 
Co.  V.  Toledo  Rys.  &  L.  Co..  234  Fed.  597. 
P.  U.  R.  1919C.  231  (following  the  Denver 
case). 

33.  Montana  W.  &  S.  R.  Co.  v.  Morlev. 
198  Fed.  991  (holding  the  owner  entitled 
to  such  a  return)  :  Cumberland  T.  &  T. 
Co.  V.  Louisiana  Rd.  Comm..  156  Fed.  823 
(holding  rates  yielding  a  fair  return  (7 
per  cent  arc  not  to  be  di.«turbed). 

34.  Havelork  v.  Lincoln  Tr.  Co..  4  Neb. 
R.  C.  R.  91  ("Xo  hard  and  fast  rule  can 
be  established  In  respect  to  a  fixed  rate  of 
Income  upon  Investments  of  this  nature, 
but  we  have  no  hesitancy  in  saying  th.nt 
under  ordinary  conditions,  where  the  good 
faith  of  the  company  and  Its  falrnes.<<  witii 
respect  to  Its  patrons  appears,  the  m.ixi- 
mum  return  to  such  Investors  (provided 
the  rate  charged  Is  not  an  unusual  one) 
should  not  exceed  3  per  cent  In  excess  of 
the  customary  and  existing  rate  of  Inter- 
est received  by  those  whose  Investrtients 
are  represented  In  fixed  Interest-bearing 
securities.  In  other  words  the  building  of 
electric  lines  should  be  encouraged  and  the 
returns  upon  such  Investments  should  be 
sufficiently  large  to  attract  capital  to  such 
enterprises.     If  the  rate  of  interest  on  fixed 


interest-bearing  securities  in  any  given 
locality  is  5  per  cent  a  maximum  return 
to  the  investors  in  electric  railways  would 
not  be  unreasonable  or  excessive  at  8  per 
cent."  I.e.  96.     Decision  dated  May  7,  1911.) 

35.  Cedar  Rapids  Gaslight  Co.  v.  Cedar 
Rapids,  144  Iowa  426.  120  N.  W.  966.  48 
L.  R.  A.  (N.  S.)  1025.  138  Am.  St.  Rep. 
229  ;  223  U.  S.  655.  32  Sup.  Ct.  389.  56  L. 
ed.  549  (where  a  return  somewhat  above 
5  per  cent  was  considered  free  from  attack 
on  the  ground  of  confiscation  upon  con- 
sidering the  rate  of  2  per  cent  on  govern- 
ment bonds.  4  per  cent  on  state  and  munic- 
ipal bonds  and  5  per  cent  on  utility  secur- 
ities). 

36.  San  Diego  TV.  Co.  v.  San  Diego.  118 
Cal.  556.  150  Pac.  633,  38  L.  R.  A.  460. 
62  Am.  St.  Rep.  261:  Consolidated  Gas  Co. 
V.  Xew  York.  157  Fed.  849  ;  Coal  &  Coke 
R.   Co.   V.    Conley,   67   W.  Va.   129.   67   S.   E. 

37.  Blv  V.  Winslow  El.  L.  &  P.  Co.  (Ariz.), 
P.  U.  R.  1916A,  227  (10  per  cent)  ;  Arizona 
Corp.  Comm.  v.  Morenci  W.  Co.  (.\riz. ). 
P.  U.  R.  1915C.  546  (10-12  per  cent)  ;  Ely- 
V.  Ely  L.  &  P.  Co.  (Xev.).  24  A.  T.  &  T. 
Co.  Com.  L.  587  (holding  long  life  and  large 
financial  transactions  of  utilities  distin- 
guish them  from  short  time  small  loans). 

Reasons.  • —  "Such  testimony  [prevailing 
rates  on  local  commercial  transactions]  has 
value  in  showing  the  local  financial  condi- 
tions, although  commercial  interest  rates 
or  returns  in  private  industrial  undertak- 
ings are  not  analogous  to  investments  in 
public  utilities  operating  without  fear  of 
undue  competion  and  with  a  knowledge 
tiiat  the  property  devoted  to  public  use 
will  be  protected  in  earning  the  rate  of 
return  found  to  be  reasonable.  Hazards 
ever  present  in  private  undertakings  are 
reduced  to  a  minimum,  if  not  to  nil.  in  the 
conduct  of  public  utilities,  such  as  to  the 
one  under  review."  Bly  v.  Winslow  L.  &  P. 
Co..    P.    U.    R.    1916A,   l.c.    232. 

38.  Wilkes-Barre  v.  Spring  Brook  W. 
Sup.    Co.,   4    Lack.   Leg.    Xews   367. 

ilttnicipal  Bonds.  —  "Such  investments 
are  not  by  any  means  analogous  to  invest- 
ments in  water-works.  Good  bonds 
[municipal]  remain  intact.  Tliey  are  not 
liable  to  change  or  diminution  in  the  prin- 
cipal. .\t  a  time  certain  the  principal  is 
to  be  repaid  to  the  investor  to  the  last 
cent.  If  the  rate  paid  on  such  investments 
shall  determine  the  percentage  of  profit  to 
be  paid  water  companies  there  would  be  no 
inducement  for  anybody  to  invest  money 
in  works  of  a  public  nature.  It  would  be 
much  less  wearisome  to  sit  down  twice  a 
year  and  cut  off  the  coupons  from  bonds. 
Enterprise  and  Industrial  progress  would 
be  at  a  standstill.  It  must  be  remembered 
that  those  who  embark  their  capital  in 
water  companies  place  their  property  to  a 
great  extent  in  the  liands  of  the  public, 
as  do  all  companies  having  the  power  of 
eminent  domain.  They  must  be  always 
ready  to  supply  the  public  demand  and 
must  take  the  risk  of  any  falling  oft  In  that 
demand.  They  cannot  convert  their  prop- 
erty to  any  other  use.  however  unprofitable 
the  public  use  may  become.  Wliile  they 
have  a  right  to  manage  their  property 
according  to  their  own  Judgment  they  are. 
nevertheless,  subject  to  supervisory  powers 
of  the  courts.  If  the  water  for  any  reason 
becomes  unwholesome  the  courts  will  pre- 
vent the  collection  of  rates  until  it  becomes 
reasonably  pure.  Nor  can  the  companies 
charge  any  rate  they  please,  as  If  the  water 
plant  were  .a  purely  private  matter.  Con- 
sumers have  a  right  to  appeal  to  the  courts, 
who  have  the  power  to  decrease  the  charges 
if  they  are  not  Just  and  equitable.  It  Is 
.vldcnt.  therefore,  that  the  rate  of  Interest 
paid  on  city  bonds  Is  not  by  any  means 
conclusive  as  to  the  return  a  water  com- 
pany is  entitled  on  Its  Investments."  Wilkes- 
Barre  V.  Spring  Brook  W.  Sup.  Co.,  4  Lack. 
Leg.    News   l.c.    380. 

39.  Ellzabethtown    Gas    L.    Co.    v.    New 


Jersey  Pub.  Serv.  Coramrs. — X.  J. — .  Ill 
Atl.  729.  P.  U.  R.  1920F.  1001:  Consolidated 
Gas  Co.  V.  Newton,  267  Fed.  231,  P.  U.  R. 
1920F.  483. 

Government  Bonds. — -"The  evidence  in 
this  record  indicates  that  8  per  cent  is  the 
going  rate  at  the  present  time,  and  that 
stands  uncontradicted.  For  many  months 
past  the  United  States,  certainly  the  most 
solvent  debtor  in  the  world,  has  paid  either 
6  or  nearly  6  per  cent,  and  other  govern- 
ments higher.  As  the  facts  develop  in  this 
case  I  need  not  find  any  rate  except  to  say 
that  less  than  6  per  cent  would  be  insuffi- 
cient." Consolidated  Gas  Co.  v.  Xewton. 
267  Fed.  l.c.  241.     See  also  note  54.  infra. 

40.  Re  Laclede  Gaslight  Co.,  7  Mo.  P.  S. 
C.  507  :  Rhode  Island  Pub.  S.  C.  v.  Provi- 
dence Gas  Co.  (R.  L),  P.  U.  R.  1919B.  531. 
1918  R  I.  99  :  Omaha  &  Council  Bluffs  St. 
Rv.  Co.  V.  Xebraska  St.  Ry.  Comm..  103 
Xeb.  695.  173  X.  W.  690.  P.  U.  R.  1919F. 
307;  Re  Ft.  Smith  L.  &  Tr.  Co.  (.Ark). 
P.    U.    R.    1920C,    419  :    Re    Eastern    Ore   L. 

6  P.  Co.  (Ore.),  P.  U.  R.  1920D.  744:  Re 
Southern  California  Edison  Co.  (Cal.),  P. 
U.  R.   1920F,  558. 

Utility  Credit. —  (1)  "The  public  is  inter- 
ested in  maintaining  the  credit  of  the  gas 
company  so  as  to  enable  it  to  refund  its 
securities  and  borrow  money  for  improve- 
ments and  additions  at  the  lowest  possible 
interest  rates.  A  policy  of  fair  dealing 
by  the  constituted  state  authorities  will 
inspire  confidence  in  the  investors  and 
eventually  reduce  interest  rates  for  the  se- 
curities of  the  utilities  of  the  state  so  as 
to  approximate  the  prevailing  rates  for 
municipal  bonds  ;  and  unless  such  a  result 
can  be  secured  state  regulation  will  in- 
evitablv  be  superseded  by  state  or  munic- 
ipal ownership.  Under  state  regulation  a 
reduction  in  the  interest  rates  paid  by  a 
utilitv  is  reflected  in  reduced  charges  for 
the  commodity  which  the  utility  furnishes 
to   the   public."      Re   Laclede   Gaslight   Co., 

7  Mo.  P.  S.  C.  l.c.  507.  (2)  "We  believe, 
without  the  slightest  hesitation,  that  neither 
the  commission  nor  the  public  nor  any 
community  in  this  state,  if  left  free  to  act, 
would  from  greed  or  ignorance,  ever  desire 
to  take  the  property  of  the  utility  without 
compensation.  They  know  that  in  the  loss 
of  these  utilities  the  public  would  suffer 
most.  The  state  must  be  careful  to  do 
nothing  which  may  rightfully  take  away 
from  it  that  valuable  right  of  Jurisdiction 
and  control  over  Its  own  local  property 
and  institutions."  Omaha  &  Council  Bluffs 
St  Rv.  Co.  V.  Xebraska  St.  Ry.  Comm., 
103  X'eb.  l.c.  699.  (3)  "We  firmly  believe 
that  the  public  interest  requires  that  the 
credit  of  the  utility  locally  owned,  con- 
trolled and  financed  shall  be  maintained 
in  order  that  capital  may  be  readily  avail- 
able for  additions  and  extensions,  and  that 
such  credit  can  be  best  maintained  by  the 
continuance  of  an   annual  dividend   rate  of 

8  per  cent  upon  its  capital  stock,  each 
dollar  of  which  has  been  actually  paid 
In  ca.sh."  Rhode  Island  Pub.  S.  C.  v. 
Providence  Gas  Co..  1918  R.  L  lU.  (4) 
"The  utilities  have  been  deprived  of  the 
power  to  make  unjust  profits  :  they  should 
also  be  protected  against  unjust  losses. 
Re  Ft.  Smith  L.  &  Tr.  Co..  P.  U.  R.  1920C, 
Ic  426.  (5)  "While  this  feature  [poor 
credit]  may  properly  be  given  serious  con- 
sideration when  shown  to  have  resulted 
from  unreasonably  low  rates,  yet  It  Is  en- 
titled to  little  weight  when  traceable  to  the 
financial  policv  of  the  utility."  Re  Eastern 
Ore    L.  &  P.  Co..  P.  U.  R.  1920D,  l.c.  745. 

41.  Re  Illinois  Nthn.  Util.  Co.  (III.).  P. 
U  R  1920D,  1000  :  Re  Perth  Amboy  Gas 
L.   Co.    (X.  J.   Comm.),  May  12.  1920. 

Rrasnn — (1)  "It  Is  manifest  that  a  pros- 
perous and  well-managed  utility  Is  an  .asset 
to  a  romniunltv.  while  one  able  to  main- 
tain onlv  a  bare  existence  is  a  source  of 
loss  to  Its  owner  and  the  cause  of  constant 
Irritation  to  the  consumers  of  Its  Inferior 
ser\icc."     Re  Illinois  Xthn.  UtII.   Co.    (111). 
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Again,  the  utility  i.<  entitled  to  a  margin  of  profit  above 
the  legal  rate  of  interest   (26). 

S  5.  C.  PrcraiJing  Rate  of  Interest. — Since  whatever 
rate  of  interest  money  borrowed  on  the  market  brings 
is  a  safe  index  of  its  value  (27),  the  prevailing  rate 
of  interest  for  approved  non-hazardous  securities  in  the 
locality  affected  constitutes  a  factor  (28)  of  greater 
weight  than  the  legal  rate  of  interest  (29)  in  determin- 
ing the  confiscatory  character  of  rates  for  utility  en- 
deavor. A  return  lower  than  the  prevailing  rate  of 
interest  is  subject  to  attack  on  the  grounds  of  confisca- 
tion (30)  and  in  that  it  denies  the  just  compensation 
guaranteed  by  federal  and  state  constitutions   (31),  al- 


though the  franchises  of  the  utility  have  expired  and 
it  is  permitted  to  exist  through  sufferance  (32).  Thus, 
it  has  been  expressly  held  that  a  return  equivalent  to 
the  prevailing  rate  of  interest  in  the  locality  where  the 
business  is  conducted  must  be  allowed  (33);  and, 
whereas  a  return  of  3  per  cent  in  excess  of  the  prevail- 
ing rate  of  interest  has  been  considered  the  maximum 
to  which  utilities  are  entitled  i3-l),  a  return  somewhat 
above  the  prevailing  interest  charge  has  been  considered 
free  from  attack  on  the  ground  of  confiscation  of  prop- 
erty (35).  It  follows  that  the  utility  is  not  entitled  to 
the  greatest  rate  of  interest  realized  upon  any  given 
kind  of  investment,  nor  is  it  compelled  to  be  .satisfied 


p.  U.  R.  1920D,  1.0.  1000.  (2)  "That  to 
increase  rates  enough  to  attract  capital 
will  increase  the  cost  of  living  is  in  a  meas- 
ure true,  but  the  refusal  to  grrant  sufficient 
rates  is  'penny  wise_  and  pound  foolish' 
and  inadequate  service  will  result,  which, 
through  indirect  costs,  will  increase  the  cost 
of  living  many  times  the  increases  neces- 
sary to  attract  capital."  Re  Perth  Amboy 
Gas  L.  Co.    (N.  J.  Comm.).  May  12.  1920. 

42.  I^ouisville  &  N.  R.  Co.  v.  .Alabama 
Rd.  Comm.,  196  Fed.  SCO  :  Western  Ry  Co. 
of  Ala.  V.  Alabama  Rd.  Comm.,  197  Fed. 
9.54  ;  Home  Tel.  Co.  v.  Carthage,  235  Mo. 
644,  139  S.  W.  547  ;  Willces-Barre  v.  Spring 
Brook  W.  Sup.  Co.,  4  lyack.  Leg.  News  367. 

Municipal  Bonds. — See  note  38,  supra. 

Government  Bond.9. — See  notes  39.  supra, 
54,   infra. 

Reason. — "Each  case  must  of  necessity 
depend  upon  the  sm'rounding  facts  and 
circumstances.  The  prevailing  rate  of  in- 
terest on  money  loaned,  the  hazard  of  the 
business,  the  life  of  the  property  used,  the 
reliance  upon  the  constancy  of  a  return, 
which  depends  largely  upon  the  existence 
or  probability  of  competition,  these,  as  well 
as  many  others,  are  proper  matters  for 
consideration.  ...  It  follows  that  unless 
the  maximum  rate  be  placed  at  such 
a  figure  that  is  above  the  average  rate  of 
return  upon  reasonably  safe  investments 
in  private  ventures  capital  will  naturally 
turn  to  channels  in  which  no  maximum 
limit  as  to  return  exists."  Home  Tel.  Co. 
v.   Carthage,  235   .Mo.   I.e.   667. 

Attraction  of  Capital. — Ben  .\von  v.  Ohio 
Valley  W.  Co.,  68  Pa.  Sup.  Ct.  561,  P.  U. 
R.  1918.\.  161  (holding  mere  assurance  of 
non-confiscation  insufficient,  some  gain 
commensurate  with  that  of  other  business 
essential)  ;  Missouri.  K.  &  T.  Ry.  Co.  v. 
Love,  177  Fed.  493  (holding  investment 
should  not  be  repelled  or  the  owner  em- 
barrassed). See  also  note  40,  supra.  43 
(d),  (3),  infra,  directing  attention  to  a 
few   only. 

43.  Wiicox  V.  Consolidated  Gas  Co..  212 
U.  S.  19,  29  Sup.  Ct.  192,  53  L.  ed.  382  ; 
Lincoln  Gas  &  El.  Co.  v.  Lincoln.  250  U.  S. 
256,  39  Sup.  Ct.  454,  63  L.  ed.  968:  Denver 
v.  Denver  Union  W.  Co.,  246  U.  S.  178,  38 
Sup.  Ct.  278,  62  L.  ed.  649,  P.  U.  R.  1918C. 
640  ;  Coal  &  Coke  R.  Co.  v.  Conlev,  67  W. 
Va.  129.  67  S.  E.  613  ;  Home  Tel.  Co.  v. 
Carthage,  235  Mo.  664.  139  S.  W.  547  ;  Puget 
Sound  El.  R.  Co.  v.  Washington  Rd.  Comm., 
65  Wash.  75.  117  Pac.  739,  Ann.  Cas.  1913B, 
763  (approving  7  per  cent  where  evidence 
showed  7  per  cent  the  prevailing  return 
on  long-time  first-class  secinities,  8  per 
oent  on  ordinary  commercial  paper  and  the 
company  loaned  money  to  an  allied  utility 
in  the  same  locality  for  6  per  cent)  ;  Shepard 
V.  Northern  Pac.  Ry.  Co.,  184  Fed.  765  ; 
Central  Rd.  Co.  v.  Alabama  Rd.  Comm.. 
161  Fed.  925  :  Consolidated  Gas  Co.  v.  New 
York.  157  Fed.  849  :  Montana  W.  &  S.  R. 
Co.  V.  Morley,  198  Fed.  991,  1009:  Louis- 
ville &  N.  Ry.  Co.  V.  Brown,  123  Fed.  946  : 
Missouri,  K.  &  T.  Ry.  Co.  v.  Love.  177  Fed. 
493  :  Cumberland  T.  &  T.  Co.  v.  Louisiana 
Rd.  Comm.,  156  Fed.  823 :  Cumberland  T. 
&  T.  Co.  V.  Louisville,  187  Fed.  637;  Des 
Moines  W.  Co.  v.  Des  Moines,  192  Fed.  193  : 
Louisville  &  N.  R.  Co.  v.  Alabama  Rd. 
Comm.,  196  Fed.  830  ;  Western  Ry.  Co.  v. 
Alabama  Rd.  Comm..  197  Fed.  954  :  Bovle 
V.  St.  Louis  &  S.  F.  R.  Co..  222  Fed.  539  : 
P.  U.  R.  1916A,  49.  244  U.  S.  106,  37  Suo. 
Ct.  577,  61  L.  ed.  1022,  P.  U.  R.  1917E,  685. 
And  see  Biunswick  &  T.  W.  Dist.  v.  Maine 
W.  Co.,  99  Me.  371.  59  Atl.  537:  Metro- 
politan Trs.  Co.  v.  Houston  &  T.  C.  R.  Co.. 
90   Fed.    683. 

(a)  Statement. —  (1)  "Such  compensation 
must  devwnd  greatly  upon  circumstances 
and  locality,  among  other  things,  the 
amount  of  risk  in  the  business  is  a  most 
important  factor,  as  well  as  the  locality 
where  the  business  is  conducted,  and  the 
rate    expected    and    usually    i-ealized    unon 


investments  of  a  somewhat  similar  nature 
with  regard  to  the  risk  attending  them." 
Wilcox  V.  Consolidated  Gas  Co..  212  LT.  S. 
I.e.  48  (frequently  quoted  in  later  deci- 
sions). (2)  "'WTiether  we  take  the  legal 
rate  of  profit  by  way  of  interest  on  loans 
of  money,  or  the  rate  of  profit  which  com- 
mon experience  shows  to  be  the  average, 
and  therefore  approximately  a  just,  return 
from  the  use  of  other  forms  of  property, 
both  modes  lead  to  the  same  result.  We 
can  find  no  better  standard  by  which  to 
measure  what  is  a  fair  and  just  return  for 
the  use  of  railroad  property  under  the 
conditions  governing  the  business  of  con- 
ducting railroad  transportation  in  this 
state."  Central  Ry.  Co.  v.  Alabama  Rd. 
Comm.,  161  Fed.  I.e.  996.  (3)  "They  are 
therefore  entitled  to  a  return  which  approx- 
imates the  rate  of  interest  which  prevails 
in  other  lines  of  industry  in  and  about 
that  part  of  Montana  wherein  their  rail- 
road is  operated.  .  .  .  Eight  per  cent 
per  annum  is  the  legal  rate  of  interest  in 
the  State  of  Montana,  and  within  2  per  cent 
of  what  bankers  have  testified  is  a  rate 
frequently  demanded  upon  small  loans  in 
Carbon  County,  Montana,  in  which  this 
railroad  runs.  So  without  fixing  any  rate, 
but  merely  for  further  illustration,  we  will 
hold  to  8  per  cent.  .  .  .  Enough  has 
been  said  to  demonstrate  that  under  the 
order  of  the  commission  the  complainant 
company  falls  far  short  of  enjoying  a  rea- 
sonable return  on  capital  invested,  not  to 
mention  the  element  of  some  uncertainty 
which  goes  with  the  investment,  .and  upon 
w-hicli  investors  are  justified  in  expecting  a 
chance  of  added  profit  to  compensate  the 
risk."  Montana  W.  &  S.  R.  Co.  v.  Morley, 
198  Fed.  I.e.  1007. 

(h)  Qualification. — "It  seems  to  be  gen- 
erally lield  that  in  the  absence  of  peculiar 
and  extraordinary  conditions,  such  as  a 
more  costly  plant  than  the  public  service 
of  the  community  requires,  or  the  erection 
of  a  plant  at  an  actual,  though  extrav- 
agant, cost,  or  the  purchase  of  one  at  an 
exorbitant  or  inflated  price,  the  actual 
amount  of  money  invested  is  to  be  taken 
as  the  basis,  and  upon  this  a  return  must 
be  allowed  equivalent  to  that  which  is 
ordinarily  received  in  the  locality  in  which 
the  business  is  done,  upon  capital  invested 
in  similar  enterprises.  In  addition  to  this, 
consideration  must  be  given  to  the  nature 
of  the  investment,  a  higher  return  being 
regarded  as  justified  by  the  risk  incident  to  a 
hazardous  investment.  .  .  .  [I.e.  191.  Find- 
ing none  of  these  elements  present — I.e.  200 
— the  court  holds.]  Ordinarily  the  return 
generally  realized  upon  similar  investments 
in  the  locality  of  the  one  under  considera- 
tion is  deemed  fair  and  gu.iranteed  to  the 
investor."  [I.e.  189]  Coal  &  Coke  R.  Co.  v. 
Conlcy,   67  W.  Va.   I.e.    189,  et  .teq. 

fcj  Banking.  Merchandising,  Etc. — "We 
cannot  approve  the  finding  that  no  return 
yielding  as  much  as  6  per  cent  upon  the 
invested  capital  could  be  regarded  as  con- 
fiscatory, in  view  of  the  undisputed  evi- 
dence, accepted  by  the  master,  that  8  per 
cent  was  the  lowest  rate  sought  and  gen- 
erally obtained  as  a  return  upon  capital 
invested  in  banking,  merchandising  and 
other  business  in  the  vicinity :  7  per  cent 
being  the  'legal  rate'  of  interest  in  Ne- 
braska. Complainant  had  not  such  a 
monopoly  nor  were  its  profits  'virtualb 
guaranteed'  in  such  a  sense  as  to  peniiit 
the  public  authorities  to  restrict  it  to  a 
return  of  6  per  cent  upon  its  invested 
capital."  Lincoln  Gas  &  El.  Co.  v.  Lincoln, 
250  IT.  S.  I.e.  267.  See  also  this  note  (d). 
(2).  infra. 

(d)  Reasons. —  (1)  Return  Xot  Guaran- 
teed.— "In  passing  upon  the  question  [rea- 
sonableness of  return]  the  fact  should  not 
be  overlooked  that  no  return  whatever  is 
guaranteed  the  owner  of  tlie  public  utility. 
Upon  that  score  it  occupies  no  better 
ground   than   the  owner  of  capital   invested 


in  private  enterpii.fe.  It  follow.s  that  unless 
the  maximum  rate  be  placed  at  such  a 
figure  as  is  .above  the  average  rate  of  re- 
turn upon  reasonably  safe  investments  in 
private  ventures  capital  will  naturally 
turn  to  channels  in  which  no  maximum 
limitation  as  to  return  exists."  Home  Tel. 
Co.  V.  Carthage.  235  Mo.  I.e.  667.  (2)  Obli- 
gations  of  Regulation. — "An  investment  in 
a  bank,  in  a  factory,  in  a  mercantile,  manu- 
facturing or  agricultural  business  is  sub- 
stantially free  from  regulation  and  execapt 
from  any  duty  to  the  public,  except  that  of 
paying  taxes.  If  the  business  in  which 
such  an  investment  is  made  is  unprofitable 
its  owners  may  promptly  discontinue  its 
operation  until  more  prosperous  days  come 
and  then  return  to  their  undertaking.  An 
investment  in  a  railroad  which  operates  in 
man.\  states  is  subject  to  regulation  of  its 
business  by  many  governments  Its  owners 
owe  the  duty  to  the  governments  and  to 
the  public  to  operate  their  railroad  con- 
tinually in  days  when  its  operation  is  un- 
profitable as  well  as  when  it  is  remunera- 
tive, a  duty  they  must  discharge  under  the  , 
penalty  of  the  forfeiture  of  their  property 
if  they  fail.  In  view  of  these  facts  they 
ought  to  be  permitted  to  receive  a  leturn 
large  enough  to  enable  them  to  accumulate 
in  prosperous  days  a  surplus  sufficient  to 
enable  them  to  protect  their  property  in 
days  of  disaster  and  to  make  their  average 
return  through  days  of  prosperity  and 
adversity  fair  and  just.  .  .  .  The  legal 
rate  of  interest  on  a  debt  in  Minnesota,  in 
the  absence  of  a  contract,  is  6  per  cent, 
and  by  contract  it  may  be  10  per  cent  per 
annum.  .     .     Rational     investments     in 

agriculture,  manufacturing,  mercantile  and 
other  industrial  pursuits,  and  even  well- 
secured  loans,  yield  returns  in  Minnesota 
corresponding  to  these  lawful  rates.  In- 
vestments in  railroads  and  the  returns 
thereon  are  at  the  risk  of  failures  and 
partial  failures  of  crops,  of  the  disasters, 
delays  and  expenses  of  unusual  storms,  snow 
and  cold,  of  the  great  financial  disasters 
which  occitsionally  prevent  or  d»Iay  the 
movement  of  traffic,  and  of  the  burden  of 
continuous  operation,  whether  profitable  or 
unremunerative.  It  is  an  axiom  in  eco- 
nomics that  tlie  greater  the  risk  the  greater 
must  the  return  be  upon  invested  capital, 
and  the  conclusion  is  irresistible  that  a 
net  retui'n  of  7  per  cent  per  annum  upon 
the  respective  values  of  the  properties  of 
these  companies  in  Minnesota  devoted  to 
transportation  is  not  more  than  the  fair 
return  to  which  they  are  entitled  under 
the  constitution  of  the  L'nited  States." 
Shepard  v.  Northern  Pac.  Ry.  Co.,  184  Fed. 
765,  815.  rever-sed  on  other  grounds  in 
Simpson  v.  Shepard.  230  U.  S.  352.  33  Sup. 
Ct.  729.  57  L.  ed.  1511.  48  L.  R.  A.  ( N.  S.) 
1151.  (3)  .Xttractictn  of  Capital. —  (a)  "We 
are  entirel\-  satisfied  that  no  prudent  bvisi- 
ness  man  would  willingl.v  incur  all  the 
risks  of  the  business  and  be  content  to 
earn  less  than  that  [7]  per  centum  of  profit. 
.\nd  while  many  of  us  would  not  feel 
enlirely  willing  to  contribute  to  the  earning 
of  that  much  income  we  would  be  much 
more  unwilling  to  supply  the  capital  for 
such  an  enterprise  unless  it  might  be  allowed 
to  earn,  if  it  could,  that  much  for  us." 
Cumberland  T.  &  T.  Co.  v.  Louisville.  187 
Fed.  637.  65S.  (b)  'What  would  that 
prudent  man  acquainted  with  business  (so 
familiar  to  readers  of  legal  literature)  do 
regarding  such  an  investment,  if  it  were 
ofTered  to  him?  I  think  he  would  take  it. 
not  with  enthusiasm,  but  as  fairly  safe 
local  properly,  promising  a  rate  of  return 
sufficiently  above  the  local  mortgage  market 
to  compensate  for  the  additional  and  non- 
insmable  hazard."  Consolidated  Gas  Co.  v. 
New  York,  157  Fed.  I.e.  872.  (ci  -Capital 
can  be  attracted  to  these  enterprises  only 
as  there  is  confidence  tliat  fair  returns 
under  reasonably  capable  management  will 
be  allowed."     Omaha  &  C.  B.  St.  Ry.  Co.  v. 
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with  the  lowest  rate  which  capital  obtains  (36),  on  the 
one  hand  as  evidenced  by  the  rate  of  interest  demanded 
on  small  loans  (37),  and  on  the  other  by  that  paid  on 
municipal  (38)  or  government  (39)  bonds;  as  the 
interest  of  the  public  in  utility  enterprises  subject  to 
regulation  extends  to  the  maintenance  of  the  credit 
of  the  utility  (40),  and  sound  business  economy,  and 
one  might  add  "public  policy,"  demands  that  utilities  be 
permitted  to  enter  the  money  markets  and  successfully 
compete  with  others  requiring  financial  assistance  (41), 
for  if  rates  are  to  be  reduced  whenever  dividends  exceed 
the  prevailing  rate  of  interest,  investors  will  seek  other 
fields  where  the  hazard  is  less  or  the  opportunity 
greater   (42). 


S  6.  IV.  Prevailing  Return  on  Comparable  Enter- 
prises.— For  a  utility  enterprise  conceived  and  conducted 
a's  those  with  which  this  article  treats,  the  better 
reasoned,  ps  well  as  the  later,  cases  of  controlling 
authority,  wherein  the  question  has  been  presented  for 
consideration,  hold  that  such  utilities  may  confidently 
expect,  under  the  constitutional  guaranties,  a  rate  of 
return  equivalent  to  that  obtaining  in  comparable  (in- 
volving similar  risk )  enterprises  of  the  given  locality 
(43),  such  as  that  received  in  banking,  merchandising, 
manufacturing,  agricultural  and  other  pursuits  (44). 
This,  among  other  reasons,  because  utilities  are  not 
guaranteed  a  return  (45),  are  subject  to  all  the  risks 
of  business  management   (46)   and,  in  addition  thereto, 


Nebraska  St.  Ry.  Comni..  103  Neb.  700. 
(d)  "New  capital  cannot  be  obtained  by 
public  utilities  at  all.  except  where  rates 
are  such  as  will  afford  reasonable  assur- 
ance, with  efficient  management,  of  earn- 
ings sufficient  to  care  for  legitimate  fixed 
charges  and  establish  for  them  a  basis 
of  credit.  This  does  not  mean  that  rates 
should  be  such  as  in  themselves  will  supply 
new  capital,  but  that  they  be  such  as  to 
justify  capital  investments  in  competition 
with  other  business  ventures.  A  public 
utility  with  rates  providing  only  a  5  or  6 
per  cent  return  cannot  secure  new  capital 
in  competition  with  private  business  earn- 
ing an  8  or  10  per  cent  return."  Re  Georgia 
Rv.  &  P.  Co..  P.  r.  R.  1921A.  I.e.  177. 

44.  Lincoln  Gas  &  El.  Co.  v.  Lincoln.  2.50 
U.  S.  256.  39  Sup.  Ct.  454,  63  L.  ed.  968 
(note  43.  (c)  supra)  ;  Shepard  v.  Northern 
Pac.  Ry.  Co..  184  Fed.  765  (note  43,  (d). 
(2).  supra). 

43.  Home  Tel.  Co.  v.  Carthage,  235  Mo. 
664.    139    S.    W.    547. 

46.  See.  among  many  cases,  note  43, 
supra;  also  notes  15.  26.  supra. 

47.  Coal  &  Coke  R.  Co.  v.  Conley.  67  W. 
Va.  129.  67  S.  E.  613  :  Shepard  v.  Northern 
Pac.  Rv.  Co..  184  Fed.  765  :  Home  Tel.  Co. 
V.   Carthage.   235  Mo.   664,   139   S.  "W.   547. 

48.  See  note  43.  (d).  (3),  supra:  also 
notes  17,  18.  40.  41.  42.  siiprii. 

49.  See  note  38,  supra. 

50.  Spring  Valley  Wks.  Co.  v.  San  Fran- 
cisco, 124  Fed.  574  ;  see  also  note  39.  supra, 
54,  infra. 

51.  Consolidated  Gas  Co.  v.  New  York. 
157  Fed.  849  :  see  also  note  29.  supra. 

52.  Home  Tel.  Co.  v.  Carthage,  235  Mo. 
664,  139  S.  "«'.  547  ;  see  also  note  43,  (d), 
(1 ) .  supra. 

53.  Cumberland  T.  &  T.  Co.  v.  Louisville. 
187  Fed.  637,  658  (where  the  competing 
utility  charged  lower  rates  and  was  admit- 
tedly earning  a  scant  return,  the  return 
received  in  banking  enterprises  was  con- 
sidered not  controlling). 

54.  Lincoln  Gas  &  El.  Co.  v.  Lincoln.  250 
U.  S.  256.  39  Sup.  Ct.  454,  63  L.  ed  968: 
El'zabethtown    Gas    L.    Co.    v.    New    Jersey 

Pub.    rtil.    Comrs..   N.  J. .    Ill    Atl.    729, 

P.  U.  R.  1920F.  1001  ;  Coal  &  Coke  R.  Co. 
V.  Conley.  67  W.  Va.  129.  67  S.  E.  613 
(holding  the  return  must  be  equivalent  to 
the  prevailing  rate  of  return  :  "It  is  obvious 
that  the  courts  have  not.  and  cannot,  estab- 
lish any  particular  rate  for  all  concerns. 
all  classes  of  business  and  all  commodities. 
as  a  liniit  upon  the  powers  of  the  legisla- 
ture to  regulate  it.  To  some  extent,  there- 
fore, every  case  must  stand  upon  its  own 
circumstances  in  respect  to  the  rate  to  b<' 
allowed  as  well  as  the  valuation  upon  which 
it  la  to  be  calculated  :  but  the  rate  is  ob- 
viously affected  to  a  lesser  degree  by  par- 
ticular circumstances  than  the  valuation  to 
which  it  is  applicable."  I.e.  640)  :  Metro- 
politan Trs.  Co.  v.  Houston  &  Tex.  Cen. 
Rd.  Co.,  90  Fed.  683  (an  early  case)  :  Re 
Milwaukee  El.  Rv.  &  L.  Co.  (Wis.).  P.  U.  R. 
1919A.  137.  I".  U.  R.  1920D,  319  :  Re  Peoples 
Gas  Light  Coke  Co.  (111.).  P.  U.  R.  1920E, 
497  :  Re  VVarrensburg  El.  L.  H.  &  P.  Co.. 
10  Mo.  P.  S.  C.  245  :  Re  Georgia  Ry.  & 
P.  Co.,  P.  V.  R.  1921A.  177  ;  Southwestern 
r.  &  T.  Co,  V.  Houston.  268  F'cfl.   878. 

Reason.  —  "It  Is  a  matter  of  common 
knowledge  that  owing  principally  to  the 
world  war  the  cost  of  labor  and  supplies 
of  every  kind  have  greatly  advanced  since 
the  ordinance  was  adopted,  and  largely 
since  this  cause  was  last  heard  In  the  court 
below.  And  It  Is  equally  well  known  that 
annual  rates  upon  capital  and  enterprise 
the  world  over  have  materially  Increased, 
so  that  what  would  have  been  a  proper 
rate  of  return  for  capital  Invested  in  gas 
plants  and  similar  public  utilities  a  few 
.vears  ago  furnishes  no  sate  criterion  for 
the    present    or    for    the    fviture."       Lincoln 


Gas  &  El.  Co.  v.  Lincoln.  230  U.  S.  I.e.  268 
(modifying  decree  dismissing  injunction 
proceedings  so  as  to  permit  showing  of 
effect  of  change).  (2)  "Unquestionably 
the  circumstances  of  tlie  cost  of  money 
should  be  given  some  consideration  in  fix- 
ing the  rate  of  interest  which  is  to  be 
allowed  the  utility.  ...  It  would  not 
be  fair  or  equitable  to  the  utility  itself, 
nor  would  it  ser^'e  public  policy,  to  over- 
look the  fact  that  the  company  has  been 
required  and  may  in  the  future  be  required 
to  finance  seme  of  its  additions  and  exten- 
tions  through  monev  secured  at  high  rates 
of  interest.  We  believe  that  the  company 
should  have  relief  .  .  .  designed  to 
place  them  on  an  8  per  cent  earning  basis 
as  related  to  the  fair  value  of  the  property." 
Re  Milwaukee  El.  Ry.  &  L.  Co..  P.  U.  R. 
1919A.  I.e.  142.  (3)  "The  complainant  in 
this  case  has  to  pay  wages  and  buy  mate- 
rials at  present  advances.  In  such  case  a 
percentage  of  return  in  an  active  business 
in  which  the  risks,  hazard  and  cost  of 
operation  had  been  increased  is  much  less 
than  tlie  same  percentage  in  previous  years." 
St.  Joseph  Rv.  L.  H.  &  P.  Co.  v.  Missouri 
Pub.  Serv.  Comm..  268  Fed.  I.e.  270.  (4) 
"To  what  extent  the  increase  in  prices  may 
be  due  to  an  inflation  of  the  currency  or  to 
anv  particular  cause  we  do  not  know.  What 
we'  do  know  is  that  the  dollar  of  1919  and 
the  dollar  of  1920  is  worth  less  than  the 
dollar  of  1916  and  still  less  compared  with 
the  dollar  of  the  average  year  from  1911 
to  1916."  Elizabethtown  Gas  L.  Co.  v.  New 
Jersey  Pub.  Util.  Commrs.  N.  J. — 111 
.\tl.  I.e.  730.  (5)  "It  should  be  further 
borne  in  mind  that  because  of  the  decreased 
purchasing  power  of  the  dollar  a  return  of 
8  per  cent  now  is  not  the  equivalent  of  a 
6  per  cent  return  prior  to  the  war.  Re 
Georgia  Ry.  &  P.  Co..  P.  U.  R.  1921A.  I.e. 
177. 

Government  Bonds. — "In  the  year  1919 
the  rate  of  interest  had  increased  so  that 
on  securities  of  undoubted  value,  such  as 
United  States  government  bonds,  the  rate 
of  interest  instead  of  being  3  per  cent,  or 
perhaps  less,  had  gone  up  to  the  neigh- 
borhood of  6  per  cent.  Obviously  in  such 
a  situation  an  8  per  cent  return  in  an  active 
business  in  which  the  risks  and  hazards 
had  been  increased  was  much  less  than  a 
rate  of  8  per  cent  in  1913  when  the  Passaic 
case  was  decided.  No  allowance  seems 
to  have  been  made  for  this  increase  in  the 
rate  of  Interest  .  .  .  This  suffices  to 
show  that  the  amount  of  return  allowed 
to  the  companies  would  probably  be  insuffi- 
1  ient  under  present  circumstances  to  attract 
cipital  to  the  business,  and  this  was  one 
of  the  important  tests  of  justice  and  rea- 
sonableness of  the  rate  as  decided  in  the 
Passaic  case."  Elizabethown  Gas  L.  Co.  v. 
New  Jersey  Pub.  Util.  Commrs.  N.  J. — 
111    Atl.   I.e.    730. 

55.  Dohertv  &  Co.  v.  Toledo  Rys.  &  L. 
Co..  254  Fed.  597.  P.  U.  R.  1919C.  230  : 
Re_ Lincoln  Tr.  Co.   (Neb.).  P.  U.  R.  1921  B. 

Service  Bejow  Cost. — "From  his  [Mayor's] 
testimony  and  arguments  submitted  in  be- 
half of  the  city  It  does  not  appear  that  he 
ii.id  any  confidence  that  this  rate  was  ade- 
quate :  for  he  says  that  In  fixing  upon  it 
he  was  moved  by  the  theory  that  the  car 
rider,  the  car  men  and  the  car  compai  > 
each  must  sacrifice  something  In  the  present 
emergency.  But  the  Mayor  of  Toledo  has 
no  right  to  demand  of  this  franchiseless 
comp.'iny  that  It  render  service  to  the  city 
at  a  sacrifice  nor  has  he  the  right  to  say 
to  the  employees  of  the  company  that  they 
must  work  for  less  wages  than  their  serv- 
ices are  fairly  worth.  Ho  ignores  the  fact 
that  It  is  no  sacrifice  for  the  car  riders 
of  the  city  to  pay  any  rate  of  fare  which 
Is  what  the  ser\-lce  to  them  actually  costs, 
iind    the   economic    truths    that    they   should 


pay  what  the  service  to  them  costs,  that 
the  car  men  are  entitled  to  a  reasonable 
wage,  and  that  the  car  company  is  entitled 
to  a  compensation  which  will  allow  it  to 
live.  No  one  has  the  right,  whether  an 
official  or  not,  to  ask  either  the  car  men  or 
the  company  to  make  'sacrifices'  that  the 
car  riders  may  get  service  at  less  than  cost, 
and,  of  course,  the  court  can  listen  to  no 
such  proposition  as  tliat  to  support  an  in- 
sistence that  an  inadequate  rate  should  be 
imposed."  Doherty  &  Co.  v.  Toledo  Rys. 
&  L.  Co..  P.  U.  R.  1919C.  1.0,  241  :  and  see 
Western   U.   T.   Co.   v.   Wvatt.    98   Fed.    335. 

56.  Spring  Valley  \\'ks.  Co.  v.  San  Fran- 
cisco. 165  Fed.  667  ("In  times  of  financial 
distress,  when  money  is  very  much  needed 
and  not  easily  obtained,  rates  of  interest  go 
up.  and  many  of  those  who  most  need 
money  are  forced  to  throw  on  the  market 
property  which  otherwise  they  would  hold. 
When  unusual  quantities  of  property  are 
for  sale  by  owners  who  must  have  cash 
prices  fall.  Thus  it  often  occurs  that  high 
rates  of  interest  are  followed  and  counter- 
balanced  by  lower  prices."      I.e.    684). 

57.  Winona  v.  Wisconsin-Minnesota  L.  & 
P.  Co.— Fed. — .  P.  U.  R,  1921A.  146;  Con- 
solidated Gas  Co.  V.  Newton.  267  Fed,  231. 
P,  U,  R.  1920F.  483  :  New  York  &  Queens 
Gas  Co,  V,  Newton.  —  Fed, — .  P.  U.  R, 
1921A.  530:  and  see  note  54,  supra. 

Statement. — "Two  things,  however,  seem 
tolerably  clear:  first,  that  though  present 
prices  may  be  somewhat  too  high  to  form 
a  proper  basis  as  unit  prices,  yet  It  is  more 
than  probable  that  a  plane  of  prices  much 
higher  than  the  one  existing  before  1914 
will  continue  for  a  considerable  and  per- 
haps for  an  indefinite  period  :  second,  that 
the  defendant  company,  a  public  utility,  not 
being  prevented  by  contract  from  invoking 
a  continuous  fair  return  on  a  reasonable 
valuation,  is  in  a  position  to  rightfully  de- 
mand revision  upward  of  the  prices  charged 
for  gas  because  of  present  condition  of  high 
valuer,  high  operating  costs  and  high  rates 
of  return,  even  though  the  adjustment  ma> 
fit  a  comparativeb-  ehort  period  of  years," 
Winona  v,  WInconsin-Minn,  L.  &  P,  Co,. 
P.   U,   R,    1921A,   l,c,    155, 

In  General. — "So  far  as  I  have  found  m 
the  books  a  test  of  two  years  is  enough. 
In  the  Minnesota  Rate  Cases.  230  U.  S. 
352.  469-472.  33  Sup.  Ct.  729.  57  L.  ed.  1511. 
48  L.  R  .\.  (N,  S,)  1151.  Ann.  Cas,  1916A. 
14.  the  rate  fixed  by  the  authorities  for  the 
Minneapolis  &  St.  Louis  Railway,  the  only 
one  disturbed,  was  set  aside  on  an  experi- 
ence of  only  one  year.  In  Municipal  Gas 
Co  V  Public  i^erv.  Comm..  225  N.  Y.  89. 
98  121  N.  E.  772.  P.  U,  R,  1919C.  364.  a 
complaint  was  sustained  which  alleged  the 
insufficiency  of  a  rate  for  a  period  of  only 
two  vears."  1917  and  1918.  In  Darnell  v. 
Edwirds.  244  U.  S.  564.  37  Sup.  Ct  701. 
61  L.  ed.  1317.  P.  U.  R,  1917F.  61.  the 
period  was  thought  too  short,  but  it  in- 
cluded only  six  months,  and  those  not  in- 
cludinc  the  recent  era  of  infiatlon.  In 
Rowland  v,  Boyle.  244  U,  S,  106  37  Sup, 
Ct,  577.  61  L,  ed,  1022.  P,  V.  R.  191, E 
685.  a  rate  was  upset  upon  a  showmg  of 
only  two  months,  coupled  with  opmion 
evidence  of  its  being  a  fair  test  Except- 
ing these  cases  I  know  of  no  juilicial  rulmg 
on  what  length  of  time  Is  neccssar.v  '  Con- 
sol,    Gas   Co,    V,    Newton.    26i    Fed,    l.c,    .36. 

Year  1919,— "The  year  1919  Is  In  this 
case  'a  sufficient  basis  for  the  calculation 
of  the  cost  of  production  and  the  rate 
base"  for  a  future  long  enough  to  call  for 
.some  judicial  action,'  Municipal  Gas  Co. 
V,  Public  Service  Commission.  22.T  N,  1. 
89.  P,  V.  R.  1919C.  364.  121  N-  E^  '• -,: 
Consolidated  Gas  Co,  v,  Newton.  26 1  Fed, 
231  P  1'  R  1920F.  483  :  Kings  County 
LlgiitinV  Co,  V,  Nixon.  268  Fed,  143."  New 
York  &  Queens  Gas  Co.  v.  Newton.  P,  U.  R. 
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a  restriction  of  return  under  regulation  (47),  as  well 
as  the  ever-present  necessity  of  attracting  needed  capital 
(48).  Returns  on  utility  property  should  exceed  the 
yield  on  municipal  (49)  or  government  (50)  securities 
and  local  mortgages  (51)  and  should  not  be  limited 
strictly  to  the  prevailing  return  on  comparable  indus- 
tries of  the  locality  (52),  especially  where  the  utility  is 
subject  to  unfair  competition  (53). 

§  7.  V.  Fluctuatiovs. — Fluctuations  in  the  factors 
upon  which  the  reasonableness  of  the  return  is  deter- 
mined justify  a  higher  return  on  utility  property  dur- 


ing periods  of  prevailing  high  costs  ''54).  Clearly,  an 
undue  shifting  of  the  burdens  brought  about  through 
abnormal  conditions  upon  utilities  is  not  warranted 
that  the  public  at  large  may  be  somewhat  relieved 
thereby  (55).  A  recent  increase  of  apparent  temporary 
character  in  the  prevailing  interest  rates  is  insufficient 
to  justify  conclusively  an  increase  in  the  return  (56), 
but  increased  rates  of  return,  coincident  with  general 
increased  prices  likely  to  continue  for  a  comparatively 
short  period  of  time  (57),  are  sufficient  upon  which  to 
base  judicial  action. 


Radio  Serves  Western  Power  Companies 

Proves  More  Dependable  Than  Telephone  Communication  in  Some 
Mountainous  Regions  of  Far  West — Useful  Both  for  Operating  and  Con- 
struction-Camp Service — Sets  Are  Inexpensive  and  Quickly  Installed 


FIG.  1 — RADIO  COMMUNICATION   PLAYS  AN    l.MFOKTA.NT   hAKI    i.N    1  HE  CONSTRUCTION  OK  THE  KE3N   CANYON   DEVEXOP.ME.NT 

OF  THE  SAN  JOAQUIN  LIGHT  &  POWER  CORPORATION 

A — Aerial   installation   at  Kern   Canyon   power  house.     B — Antenna  on  the  roof  of  office  buildinsr  in  Fresno. 


A  DEMONSTRATION  of  how  effectively  a  power 
/\^      company  can  use  radio  was  given  as  long  ago 

/— ^^  as  1916,  when  the  Northwestern  Electric  Com- 
■^sL  )A.  pany  maintained  radio  communication  contin- 
uously with  an  isolated  generating  station  during  and 
after  a  heavy  storm,  thus  greatly  expediting  the  repair 
of  a  serious  transmission  line  break.*  In  1917  all  wire- 
less operations  by  private  individuals  and  companies 
were  stopped  by  government  order,  but  with  the  lifting 
of  the  ban  after  the  war  interest  in  the  opportunities 
afforded  by  radio  was  greatly  increased  both  by  the 
much  more  effective  apparatus  developed  during  the 
war  and  by  the  larger  number  of  men  trained  in  the 
installation  and  operation  of  radio  equipment. 

The  remote  and  inaccessible  location  of  many  gen- 
erating plants  on  the  Pacific  Coast  and  the  rough, 
unpopulated  territory  through  which  the  long  power 
lines — and  hence  the  telephone  lines  also — are  often 
carried  present  special  inducements  for  Western  power 
companies  to  use  radio.  Despite  the  limited  experience 
thus  far,  the  feeling  on  the  Coast  is  decidedly  favorable 


•See  Electric.\l  AVobld,  Jan.  1,  191C,  page  41. 


to  radio  as  an  adjunct  to  the  p)ower  company's  com- 
munication systems,  and  the  common  belief  is  that  its 
importance  will  steadily  increase.  A  resume  of  features 
of  radio  systems  used  by  two  California  companies  is 
presented  in  the  following  paragraphs: 

The  extensions  of  the  Southern  California  Edison 
Company's  development  in  the  Big  Creek  and  San 
Joaquin  River  districts  are  being  made  in  wholly  unin- 
habited territory  at  altitudes  ranging  from  4,000  ft. 
to  10,000  ft.  (1,200  m.  to  3,000  m.).  The  snow  and 
sleet  conditions  of  winter  time  are  such  that  telephone 
lines  are  not  considered  practicable  where  permanent 
reliable  service  is  essential.  The  demands  on  the  sys- 
tem of  communication  are  the  greater  because  of  the 
complex  transportation  system  involved.  The  large 
quantity  of  supplies,  materials  and  equipment  used  on 
these  operations,  after  leaving  the  railroad  (construc- 
tion headquarters  at  Cascada),  is  taken  up  an  incline 
7,000  ft.  (2,100  m.)  long  with  a  2.000-ft.  (600-m.)  rise 
and  then  over  a  2-mile  (3.2-km.)  standard-gage  railroad 
to  the  boat  landing  on  Huntington  Lake.  Here  the 
material  is  loaded  on  a  barge  and  towed  5  miles  (8 
km.)  to  the  upper  end  of  the  lake.     Finally  the  freight 
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is  loaded  on  sleds  and  hauled  about  12  miles  (19  km.) 
over  a  mountain  pass  2,300  ft.  (700  m.)  above  the 
level  of  the  lake  and  9,300  ft.  (2,800  m.)  above  sea  level. 

When  the  construction  work  was  undertaken,  decision 
was  made  to  establish  radio  communication  at  three 
points,  namely,  Cascada,  Camp  60  and  Camp  61.  Cas- 
cada  is  at  an  elevation  of  5,000  ft.  (1,500  m.)  at  the 
head  of  a  canyon  approximately  2,000  ft.  (600  m.)  deep 
with  abrupt  walls  on  three  sides.  Camp  60  is  at  an 
elevation  of  7,000  ft.  (2,100  m.),  7*  miles  (12  km.) 
in  an  air  line  northeast  of  Cascada  at  the  head  of  Hunt- 
ington Lake.  Camp  61  is  8  miles  (13  km.)  in  an  air 
line  northeast  of  Camp  60,  and  although  only  300  ft. 
(90  m.)  above  it,  is  on  the  other  side  of  a  mountain 
range  which  is  9,300  ft.  to  10,000  ft.  (2,800  m.  to 
3,000   m. )    above   sea   level. 

Because  of  the  high  altitude  and  the  irregular 
topography,  as 
well  as  the 
meager  infor- 
mation avail- 
able about  ra- 
dio communica- 
tion in  moun- 
tainous terri- 
tory, consider- 
able e  X  p  e  r  i  - 
menting  was 
done  before  the 
radio  sets  were 


conditions  the  32-volt  generator  furnishes  power  for 
the  tube  filaments  and  the  1,500-volt  generator  supplies 
the  plates.  In  case  of  failure  of  the  transmission  line 
which  supplies  both  Camp  60  and  Camp  61,  the  power 
is  supplied  by  the  storage  batteries  of  the  mine  loco- 
motives which  are  in  use  at  both  camps.  In  this  emer- 
gency the  32-volt  generator  is  operated  as  a  motor.  In 
case  of  a  breakdown  of  either  the  motor  or  the  gen- 
erators the  radio  sets  may  be  used  for  telegraphic  oper- 
ation by  means  of  switching  facilities  which  use 
alternating  current  in  both  the  filament  and  plates. 

The  antennas,  which  are  practically  the  same  for  all 
three  stations,  consist  of  five  No.  8  B.  &  S.  copper  con- 
ductors spaced  4  ft.  (1.2  m.)  apart  and  with  16-ft. 
(4.9-m.)  spreaders.  Large  strain  insulators  are  cut 
into  the  halyards,  which  consist  of  fs-in.  (1.42-cm.) 
cable.     The   masts   for   the   antennas   are   in   all   cases 

tall  pine  trees 
which  have 
been  stripped  of 
their  branches. 
W^hen  experi- 
ments were  un- 
der way  at  the 
outset  it  was 
found  that  a 
continuous- 
wave  set  radi- 
ating 2*  amp. 
antenna  cur- 


FIG.  2  —  RADIO  TELEGRAPH  IS  USED  EXTENSIVELY  FOR  BOTH  OPERATING  AND  CONSTRUCTION  PURPOSES  BY  THE  SOUTHERN 
CALIFORNIA   EDISON    COMPANY — TRANSMITTING   AND  RECEIVING  SETS  USED  IN  THE  DIFFERENT  STATIONS  ARE  SHOWN 


finally  built.  The  experiments  were  well  justified,  as  is 
shown  by  the  fact  that  radio  sets  which  gave  satisfac- 
tory service  in  the  level  country  around  Los  Angeles 
were  found  to  require  about  ten  times  as  much  power 
for  transmission  over  corresponding  distances  in  the 
mountainous  country. 

The  sets  first  used  were  of  the  tube  type  and  could 
be  employed  either  for  the  continuous-wave  system 
or  for  tonal  radiation,  and  thus  served  either  for  tele- 
phone or  telegraph.  The  use  of  the  telegraph  was 
found  to  be  the  more  practicable  because  of  the  com- 
parative stability  of  the  transmitting  .'■ets  as  well  as 
its  greater  range  under  unfavorable  atmospheric  or 
topographical  conditions.  Although  these  were  specially 
designed  sets,  they  were  built  in  twelve  days. 

The  set  at  Cascada  obtains  its  power  for  operation 
from  the  Big  Creek  No.  1  power  plant  there.  At  Camps 
60  and  61  the  sets  are  supplied  by  220-volt,  three-phase 
motors  coupled  to  32-volt  direct-current  generators  and 
1,500-volt    direct-current    generators.      Under    normal 


rent  at  Cascada  gave  louder  and  clearer  signals  at  Camps 
60  and  61  than  a  damped-wave  set  radiating  4  amp. 
antenna  current.  The  sets  in  use  all  operate  on  a  540-m. 
wave  length,  the  normal  radiation  from  the  three  sta- 
tions being  as  follows:  Cascada,  2.8  amp.;  Camp  60,  1.8 
amp.;   Camp  61,  1.8  amp. 

Only  one  stage  of  amplification  is  used  at  Camps 
60  and  61.  At  Ca.scada  one  stage  is  always  used  and 
at  certain  times  of  the  day,  on  account  of  local  inter- 
ference in  the  plant,  it  is  usual  to  use  two  stages  of 
amplification.  During  December,  1920,  with  the  oper- 
ators on  duty  eight  hours  a  day,  approximately  32,000 
words  were  handled  between  Cascada  and  Camp  60. 
This  included  a  considerable  amount  of  private  commer- 
cial communication. 

The  success  which  has  attended  the  operation  of  the 
radio  sets  during  the  winter  months  under  conditions 
where  company  ofliicials  regard  it  as  doubtful  if  a 
metallic  circuit  could  have  been  used  have  led  to  very 
satisfactory  reports  on  the  use  of  radio  sets,  and  addi- 
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tional  studies  and  investigations  are  now  contemplated. 
The  company  has  announced  that  a  radio  station  some- 
whei-e  near  the  proposed  Colorado  River  development 
is  proposed  so  that  direct  communication  may  be  main- 
tained between  that  point  and  the  offices  in  Los  Angeles. 
When  the  San  Joaquin  Light  &  Power  Corporation 
last  year  undertook  the  construction  of  the  Kern  Canyon 
hydro-electric  development,  which  is  125  miles  (200 
km.)  from  the  headquarters  office  in  Fresno,  telephone 
communication  with  the  site  w-as  entirely  inadequate. 
Radio  communication  was  decided  upon,  and  within  a 
month  thereafter  two  2-kw.  sets,  one  at  the  site  and 
one  at  Fresno  headquarters,  were  installed  at  a  total 
cost  for  the  two  stations  of  approximately  $750.  Their 
operation  is  reported  to  be  entirely  satisfactory,  and 
the  plant  is  virtually  being  built  by  wireless.  The 
stations  are  licensed  for  limited  commercial  operation 
on  a  wave  length  of  425  meter.*,  and  operators  holding 
at  least  second-grade  commercial  licenses  are  required 
by  law  for  their  operation. 

Transmitting  asd  Receiving  Sets 

The  transmitting  equipment  at  both  stations  is  the 
spark  or  damped-wave  system.  Ordinary  distribution 
transformers  of  2-kvi'.  rating  are  used  to  raise  the  volt- 
age from  220  to  6,600.  Other  parts  of  the  equipment, 
such  as  condensers,  spark  gap,  oscillation  transfoiiners, 
key,  etc.,  were  purchased  from  radio  manufacturers 
and  assembled  under  the  direction  of  R.  C.  Denny, 
operating  engineer  San  Joaquin  Light  &  Power  Cor- 
poration. The  receiving  apparatus  used  is  the  com- 
pletely self-contained  cabinet  type,  such  as  can  be 
purchased  in  the  open  market  from  any  one  of  several 
manufacturers.  For  this  work  a  short-wave  regen- 
erative receiver  was  selected,  and  two  stages  of  ampli- 
fication were  used  in  connection  with  supersensitive 
telephone  receivers. 

At  the  Fresno  station  a  ten-wire  inverted-L-type 
aerial  is  suspended  between  two  45-ft.  (13.7-m.)  wooden 
towers  above  the  roof,  making  a  total  of  75  ft.  (23  m.) 
above  the  ground.  A  ground  is  obtained  by  connection 
with  the  water  pipes.  At  the  power  house  site  a  ten- 
wii'e  fan-type  aerial  is  stretched  between  two  75-ft. 
poles  set  75  ft.  apart.  As  the  ground  conditions  at  this 
point  were  very  poor  owing  to  the  small  amount  of 
subsoil  and  to  a  gravel  bed  that  extended  a  considerable 
depth,  a  heavy  stranded  copper  cable  was  buried  under 
the  aerial  and  a  heavy  lead  was  led  thence  to  a  pit 
kept  filled  with  water. 

In  the  absence  of  an  alarm  or  calling  device,  a  sched- 
ule of  operation  is  fixed  each  morning  for  the  coming 
day,  the  operator  reporting  at  the  beginning  of  the  day 
and  after  clearing  all  business  in  hand  setting  a  time 
not  actually  operating  the  sets  the  operators  are  kept 
busy  at  the  drafting  table  or  some  other  clerical  work 
so  that  their  time  is  fully  employed. 

Thus  far,  under  all  weather  conditions,  the  operation 
of  these  two  stations  has  been  very  satisfactory,  power 
officials  repoi-t,  despite  the  necessity  for  erecting  the 
aerial  at  the  site  not  far  from  a  high-tension  line. 
At  first  some  difficulty  was  experienced  from  inductive 
interference  due  to  static  leaks  on  high-voltage  insu- 
lators. This  was  materially  relieved  by  putting  a  large- 
capacity  variable  condenser  in  the  ground  lead  and 
detuning  the  secondary  circuit  off  reasonance.  Of 
course  this  decreased  the  efficiency  of  the  set,  but  since 
the  communication  ordinarily  requires  only  about  one- 
quarter  the  rated  capacity  of  the  installation,  that  fact 


was  immaterial.  During  the  summer  months,  when 
static  and  atmospheric  disturbances  are  more  prevalent, 
somewhat  more  power  is  required  for  operation  than  at 
other  times  of  the  year. 

This  company  is  also  operating  in  an  experimental 
way  two  radio-telephone  stations  and  has  begun  the 
assembly  of  portable  radio  sets  which  are  to  have  a 
range  of  up  to  25  miles  (40  km.)  and  will  be  used 
to  keep  the  various  construction  camps  in  communica- 
tion wMth  the  main  or  base  camps  during  the  construc- 
tion of  the  Kings  River  hydro-electric  plant.  The 
latter  camp  will  be  equipped  with  a  larger  radio  set 
intended  for  constant  communication  w-ith  the  Fresno 
head  office.  The  present  indications  are  that  during 
the  construction  of  extensions  to  this  company's  sys- 
tem in  the  mountain  regions  radio  will  be  depended 
upon  as  the  chief  means  of  communication. 

By  way  of  illustrating  the  flexibility  of  radio  in 
power-company  service,  the  Fresno  operator  recently 
reported:  "During  a  general  storm  in  the  valley  we 
were  completely  out  of  touch  with  our  Bakersfield  steam 
plant  on  account  of  both  telephone  lines  going  down. 
By  relaying  over  about  20  miles  (32  km.)  of  telephone 
line  from  the  nearest  radio  station,  we  were  able  to 
communicate  with  the  Bakersfield  plant  and  thus  render 
assistance  to  dispatchers  in  reaching  a  plant  not  in- 
cluded among  those  that   radio  was  to  serve." 

In  discussing  plans  for  the  use  of  radio  on  the  sys- 
tem of  the  Southern  Sierras  Power  Company,  R.  H. 
Halpenny,  electrical  engineer  for  that  company,  recently 
said:  "Our  plan  now  is  to  make  use  of  the  transmission 
line  as  an  aid  to  wireless  transmission,  since  previous 
tests  disclosed  the  fact  that  by  placing  the  aerials  with 
a  certain  relation  to  the  transmission  line  the  effect 
at  the  receiving  end  was  very  much  intensified.  This 
method  might  be  referred  to  as  'wired  wireless'  and 
is  sufficiently  important  to  be  taken  advantage  of." 


Less  than  7  per  Cent  of  A^erage  Family 
Income  Goes  for  Ltilit>   Services 

LESS  than  7  per  cent  of  the  average  yearly  income  of 
V  Ohio  families  is  spent  for  public  utility  service 
according  to  figures  compiled  by  the  Department  of 
Home  Economics  of  Ohio  State  University.  This  com- 
pilation shows  that  the  actual  amount  spent  in  1920 
by  the  average  family  having  an  annual  income  of 
Sl,500  to  $6,000  for  the  services  of  the  utility  companies 
was  only  6.49  per  cent  of  the  total  income. 

The  families  included  in  the  survey  spent  1.01  per 
cent  of  their  income  for  electricity.  2.27  per  cent  went 
for  street-car  rides,  1  per  cent  for  telephone  service  and 
2.45  per  cent  for  gas. 

The  compilation  shows  that  in  a  family  where  the 
income  was  $2,700  for  the  year  1.78  per  cent  was  spent 
for  gas,  0.78  per  cent  for  electricity,  1.33  per  cent  for 
the  telephone  and  1.44  per  cent  for  street-car  service. 
In  comparison  with  the  small  amount  that  is  spent  for 
utility  services,  household  budget  experts  of  large  bank- 
ing concerns  and  industrial  plants  in  the  state  estimate 
that  43  per  cent  of  the  average  income  is  spent  for  food. 
17  per  cent  for  rent  and  taxes,  13  per  cent  for  clothing 
and  20  per  cent  for  miscellaneous  items,  such  as  doctors' 
and  dentists'  bills,  amusements,  charities,  savings, 
books,  etc.  The  compilation  plainly  shows  that,  although 
the  utility  services  are  of  utmost  and  vital  importance 
in  the  life  of  every  one,  the  amount  spent  for  them  is  of 
minor  importance  in  the  average  family  budget. 
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Slight  Industrial  Curtailments  Continue 
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AVERAGE    DAILY    OUTPUT    LOWEST    SINCE    SEPTEMBER,    1919 


K 


^ETURNS  of  electric  light  and  power  opera- 
tion received  by  the  Electrical  World  for 
the  month  of  May  indicate  a  slight  decline 
in  industrial  activity  throughout  the  coun- 
try with  the  exception  of  a  few  sections  devoted  to 
industries  largely  affected  by  seasonal  demand.  The 
curtailment  in  consumption  of  electrical  energy  for 
power  purposes  was  not  large  but  was  sufficient  to 
offset  the  increased  activities  shown  in  some  industries. 
The  average  daily  output  of  110,100,000  kw.-hr.  was  the 
lowest  central-station  output  reported  since  September, 
1919. 

The  most  encouraging  fact  derived  from  the  returns 
is  that  while  the  gross  revenue  for  the  month  had 
increased  by  $8,500,000  over  that  reported  for  May, 
1920,  the  operating  and  maintenance  expenses,  ex- 
clusive of  interest,  taxes,  depreciation  and  sinking 
fund,  had  increased  by  only  $950,000  for  the  same 
period.  A  close  study  of  the  returns  indicates  that 
this  decrease  in  the  operating  ratio  was  confined  al- 
most exclusively  to  the  companies  having  steam  and 
combined  steam  and  hydro-electric  generating  sys- 
tems. 

Industrial  activity  in  New  England  was  slightly 
improved  during  May,  many  of  the  larger  textile  mills 
operating  at  above  90  per  cent  capacity.  The  shoe 
manufacturers  also  reported  increased  activity,  but 
other  manufacturing  industries  in  this  section  re- 
ported operations  about  on  a  par  with  those  of  the 
previous  month.  However,  the  slightly  increased  con- 
sumption of  electrical  energy  for  power  purposes  was 
more  than  overcome  by  the  decreased  lighting  load 
due  to  the  advancing  season,  resulting  in  an  average 
daily  central-station  output  of  about  400,000  kw.-hr. 
less  than  that  reported  for  April. 

Production  in  the  iron  and  steel  industrv'  during 
May  was  at  the  lowest  ebb  for  many  years,  operations 
being  reported   at  not  more  than  25  per  cent  of  ca- 


pacity. Added  to  this  decreased  energy  demand  by 
the  iron  and  steel  industry  of  the  North  Atlantic 
States  was  a  strike  of  large  proportions  in  the  paper  and 
printing  industry  of  that  section.  On  the  other  hand,  in 
the  South  Atlantic  States  the  textile  mills,  which  con- 
sume more  than  40 "per  cent  of  the  energy  sold  to 
power  customers  by  the  central-station  companies 
of  that  section,  reported  that  only  about  1  per  cent 
of  the  cotton  spindles  were  idle  during  May.    The  de- 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE  MONTHS 
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TABLE  II— CENTRAL-STATION   RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH   PERIOD 
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creased  lighting  load  and  the  curtailed  power  re- 
quirements of  the  northern  portion  of  the  Atlantic 
section  resulted  in  an  average  daily  output  by  the 
electric  light  and  power  companies  of  2,600,000  kw.- 
hr.  below  that  reported  for  April. 

Reports  from  the  Central  States  indicate  that  fac- 
tory and  mill  operations  were  about  stable  during 
May,  with  a  probable  slight  decrease  in  the  energy 
consumption  by  the  iron  and  steel  industry  and  the 
automobile  and  related  industries.  A  decreased 
central-station  daily  output  of  1,700,000  kw.-hr.  is  in- 
dicated by  the  returns  from  the  Central  States,  much 
of  which,  of  course,  is  due  to  decreased  lighting 
requirements. 

It  would  appear  from  the  returns  that  the  indus- 
trial depression  has  at  last  hit  the  Northwest  in  no 


uncertain  manner.  Reports  from  electric  light  and 
power  companies  in  Washington  indicate  generally 
decreased  energy  requirements,  these  being  7  per 
cent  under  those  of  April.  This  decreased  central- 
station  load  seems  to  be  confined  to  the  extreme 
Northwest,  however,  as  reports  from  the  Mountain 
section  show  an  increased  output  of  about  2.2  per 
cent.  Both  California  and  Oregon  also  show  slight 
general   increases   over   April. 

Returns  for  the  first  five  months  of  the  year  show 
that  the  average  operating  ratio  of  systems  having 
steam  plants  only  was  56.9  in  1921  and  58.1  in  1920; 
systems  having  hydraulic  plants  only  had  an  average 
operating  ratio  of  24.4  in  1921  and  23.9  in  1920;  and 
systems  having  both  steam  and  hydro  plants  reported 
average  operating  ratio  of  41.9  in  1921  and  45.7  in  1920. 


TABLE  III— .AGGREGATE  OPER.\TING  RATIO  OF  COMPANIES  REPORTING  DATA  MONTHLY  TO  THE  "ELECTRIC.\L  WORLD" 

New 

England  States 

Atlantic 

States 

North  Central  States 

South  Central  States 

Mountain  and  Paci6c 
States 

Type  of  Generating  Plant   and 
Month 

1921 

1920 

Average  tor 
Year 

1921 

1920 

.\verage  for 
Year 

1921 

.\verage  for 
Year 

1921 

1920 

.\verage  for 
Year 

1921 

1920 

.\verage  for 
Year 

1921 

1920 

1921 

1920 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

Steam  Plants: 

54.0 
54  3 
64.0 
59  4 
63  2 

25  5 
30  1 
29  9 
24.6 
26.5 

45.3 
44.3 
49.7 
46.6 
49  2 

60  8 
59  5 
70  0 
53  5 

59  1 

35  2 
46   5 
30  0 
34.7 
25.6 

53  5 

60  0 
53  8 

48  1 

54.0 
54  2 
56.7 
57.3 
58  3 

26  5 
25.8 
26.9 
26.5 
26.5 

45.3 
44.7 
47.3 
47.1 

60.8 
60  3 
52.5 

62  7 

63  8 

35  2 
35  6 
35  3 
35.2 
34.3 

53.5 
58  8 
55.0 
53  5 

53  5 
52  3 

54  5 
50  9 
56.2 

21   2 

50.9 

53  0 
56  7 

54  3 
58  6 

21   2 

53  5 

52.7 
53  3 

52  8 

53  4 

50.9 

52  1 

53  7 

53  8 

54  5 

61.2 
63  0 
58  4 
54  8 
54  7 

25  0 
24   1 
23  0 
24.8 
21.5 

39  5 
42  4 
41    5 
45  0 
47  0 

61.8 
57.9 
59  7 
61   2 
53.3 

20.8 
20.6 
20.6 
20.8 
20.1 

38.6 

61.2 
62.1 
60.8 
59  3 
58  5 

25.0 
24.6 
23.5 
24.2 
22.5 

39  5 

61.8 
59.8 

59  8 

60  2 
60.8 

20.8 
20.6 
20.6 
20.7 
20.5 

38.6 
48  2 
47  3 
47  5 

53  1 
59.1 
53.3 

54  1 
53.3 

26.4 
28.6 
30.4 
22.4 
27.9 

38.5 
41  7 
38  6 
43  5 

53  7 
51.2 

50.9 
52  8 
56.0 

20.1 
21   4 
23  2 
25.0 
21   2 

45  5 
39  6 
3'>   2 
48  5 

53.1 
55  2 
55  0 
54  7 
54  4 

26.4 
27.4 
28.4 
26.8 
27.1 

38.6 
40  5 
40.2 
40  7 
40  6 

53,7 
52.3 

51  9 

52  1 

53  0 

20.1 
20  5 
21.3 
21.2 
21.2 

46.6 
42  0 
41.2 
42  8 
42  2 

69.0 
60.2 
68.4 
53  7 
55  0 

27.5 
23.9 
24.9 
27.3 
29.8 

35  2 
39.6 
36.4 
37  0 

60.5 
60.3 
62  5 
53  7 
57  0 

27.3 
27.9 
19  0 
19.2 
22.9 

45  6 
43  8 
39.7 
36  8 

69  0 
64  3 
65.9 
61   8 
59.9 

27.5 
26.0 
25.8 
26.0 
26.6 

35  2 
37  4 
.36  9 
37  0 

60  5 

60  3 

61   2 

April                      

58  6 

58  5 

Hydro  Plants. 

21   21   21   2 
20  7l   20  9 
20  8i   20  8 

27  3 

20  1     20  6 

27.6 

21   0 
18  2 
15  5 

43  5 

41   8 
39  7 

20  5 
18.8 
17.4 

45  8 
41   9 
47  3 

25  6 

20  2 
19  2 

43  5 

42  5 
42  0 
41    9 

20  3 
19  7 

45.8 

43  8 
45  3 

44  8 

24  2 

24.0 

Combined  Syttemf  of 
Steam  and  Hydro 
Plants: 

45  5 

49  8|  41   9 
46  0    41.8 
48  3;    42  7 

44.7 

43.0 

April              

42  9'   43^ 

41.' 

Ma.v 

48  5 

47  6 

52.3 

39  8 

I  44  2 

41    4 

44  7 

52  8 

43  7 

48.8 

40  7 

39  5 

I  35  0 

38  3 

36  4 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


the  total  number  of  consumers,  it  is  found  that  the 
average  labor  cost  per  consumer  per  year  is  only  63 
cents.  s.  B.  Hood. 

Minneapolis  General  Electric  Company, 
Minneapolis,  Minn. 


Meter  Policy  That  Has  Reduced  Complaints 

To  the  Editors  of  the  Electrical  World: 

During  the  few  years  just  past  a  change  in  the 
method  of  handling  removal  of  meters  has  been  in- 
augurated by  the  Minneapolis  General  Electric  Com- 
pany that  has  not  only  effected  a  great  economy  but 
has  speeded  up  the  service  rendered  very  materially. 
Formerly  where  premises  were  vacated  the  meter  was 
taken  out  within  a  very  few  days.  The  present  prac- 
tice is  to  seal  the  service  fuses  and  meter  and  leave  it 
in  position  for  a  period  of  three  months  unless  it  is 
evident  that  energy  will  not  be  used  again  at  this 
address.  During  the  year  approximately  8,500  meters 
were  sealed  in  this  way  and  all  but  375  of  them  were 
in  service  again  within  the  three-month  period,  thus 
obviating  removing  and  resetting  in  a  very  short  time. 
One  of  the  most  important  features  of  the  work  is 
that  known  as  "matching  of  orders."  By  this  is  meant 
a  very  careful  and  prompt  comparison  of  installation 
and  removal  orders  in  order  to  prevent  the  removal  of 
a  meter  after  it  is  in  service  again  by  a  succeeding 
tenant.  This  overlapping  may  occur  by  a  matter  of 
minutes  and  unless  very  carefully  checked  will  cause  a 
most  annoying  interruption  of  service  to  the  consumer, 
and  a  brand  new  consumer  at  that.  As  an  example  of 
what  may  occur,  Mrs.  Jones  comes  in  and  leaves  word 
that  she  is  moving  that  day.  An  order  goes  through 
to  read  and  seal  her  meter  and  render  final  bill.  There 
being  no  question  as  to  credit  or  other  details,  this 
type  of  order  goes  through  very  quickly.  On  the  same 
day  Mrs.  Smith  comes  in  and  signs  a  contract  for 
service  at  this  location.  Her  order  is  slightly  delayed 
foi  credit  approval  and  checking  for  availability  of 
service  and  reaches  the  meter  department  after  the 
take-out  or  seal  order  for  the  same  address.  Without 
careful  matching  there  is  more  than  a  50-50  chance 
that  the  meterman  will  go  there  and  find  a  meter  already 
in.  Before  he  can  report  this  another  man  gets  around 
and  seals  the  meter  and  Mrs.  Smith  finds  herself  and 
family  that  night  in  a  pitch-davk  house.  As  a  result 
the  complaint  which  she  promptly  telephones  in  to  the 
trouble  department  is  in  a  tone  that  requires  some 
diplomacy  tn  soften  if  her  good  will  toward  the  com- 
pany is  not  to  be  sacrificed. 

With  the  present  .system  a  mistake  of  this  kind  very 
rarely  occurs  as  shown  by  the  trouble  department 
records.  During  the  entire  year  there  were  only  1,890 
calls  that  could  in  any  way  be  traceable  to  meters  or 
metering.  By  far  the  larger  portion  of  these  were 
cases  where  the  order  was  received  too  late  in  the  day 
to  give  service  through  regular  channels  and  the  trouble- 
man  was  assigned  to  give  emergency  service  until  the 
following  day.  Taking  all  the  work  handled  during  the 
year  by  the  meter  department  and  spreading   it   over 


Discussion  on  Inductive  Interference 
at  A.  I.  E.  E.  Convention 

To  the  Editors  of  the  Electrical  World: 

May  I  request  the  courtesy  of  inserting  in  the 
Electrical  World  a  correction  to  your  report  of  my 
remarks  at  the  Salt  Lake  City  Convention  of  the 
A.  I.  E.  E.?  At  the  top  of  page  10  of  your  issue  of 
July  2,  1921,  the  condensed  report  needs  correction  in 
several  particulars. 

First — In  reference  to  the  matter  of  interference 
from  220,000-volt  lines,  I  stated  that  telephone  engi- 
neers so  far  as  I  knew  were  not  pessimistic  as  to 
the  success  of  superpower  lines,  including  the  ability  to 
solve  any  interference  problems  which  might  arise.  The 
inference  might  be  drawn  from  your  report  that  there 
extra-high-voltage  transmission  line  over  a  transmission 
is  an  advantage  from  an  interference  standpoint  of  the 
line  of  present  upper  voltage  practice,  say  100,000  volts. 
This  is,  of  course,  contrary  to  the  fact,  for,  with  con- 
ditions otherwise  the  same,  there  would  be  a  greater 
tendency  for  the  higher  voltage  line  to  interfere,  but 
even  so  I  am  not  pessimistic  as  to  the  ability  of  power 
and  telephone  engineers  to  solve  successfully  any  such 
problems  as  may  arise. 

Second — The  statement  that  I  attributed  inductive 
interference  to  the  transformer  requires  a  more  com- 
plete report  to  be  understood.  The  discussion  related  to 
the  source  of  triple  harmonics,  and  I  stated  that  past 
experience  indicated  that  transformers  with  grounded 
neutrals  were  much  the  more  important  source,  rather 
than  corona,  which  was  then  being  considered. 

Third — As  regards  star-star-connected  transformers, 
I  stated  that  nothing  had  developed  to  make  the  star- 
star  connection  more  desirable  from  an  interference 
standpoint:  it  has  always  been  undesirable  on  account 
of  its  relatively  large  tendency  to  cause  triple  harmonics 
in  the  line.  I  stated  that  the  addition  of  the  tertiary 
delta  winding  is  beneficial,  just  the  opposite  of  your 
report,  and  that  a  still  better  connection  is  the  full  delta 
star,  since  that  gives  a  larger  capacity  (lower 
impedance)  delta  for  shunting  triple  harmonics  from 
the  line. 

Fourth — In  reference  to  .shell  and  core  type  trans- 
formers my  exact  words  were:  "As  regards  the  produc- 
tion of  third  harmonic  neutral  and  residual  currents,  the 
three-phase  core  type  transformer  in  particular  cases 
may  not  have  any  particular  advantage  over  the  shell 
type  or  three  single-phase  units." 

At  the  bottom  of  page  12  you  refer  to  my  discussion 
of  Mr.  Lewis"  paper.  That  discussion  pointed  out  that 
the  data  of  the  paper  itself  were  sufficient  to  throw  out 
the  transformer  hypothesis  for  the  source  of  the  triple 
harmonics  observed  in  those  tests.  I  also  showed  cal- 
culations based  on  the  assumption  of  the  line  as  the 
source  which  agreed  very  well  with  the  observed  results 
of  test  44  and  explained  the  inconsistency  in  Fig.  22 
pointed  out  by  Mr.  Lewis.  Contrary  inferences  might 
be  drawn  from  your  report. 

Livingston  P.  Ferris, 
Department  of  Development  and  Research. 
American  Telephone  &  Telegraph  Company, 

New  York  Citv. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Recent  Central-Station  Equipment  Costs 

FROM  a  tabulation  of  equipment  costs  presented  to 
the  Massachusetts  Department  of  Public  Utilities  by 
one  of  the  larger  companies  supplying  electric  service 
the  accompanying  items  are  taken  because  of  their  use- 
fulness in  plant  estimates.     As  a  rule  these  items  are 

RECENT  COSTS  OF  CENTRAL-STATION'  EQUIPMENT 


Items 
Dec.  1. 1918,  to  June  30, 1919. 

One  12-in.  Badger  expansion  joint 

Eleven  Bailey  boiler  meters,  type  D  22 

Three  diaphragm  recording  vacuum  gage" 

One  1 000-amp.  d.c.  ammeter 

One  power-factor  meter 

One  5-amp.  a.c.  ammeter 

One  300-amp.  1 5,000-volt  oil  circuit-breaker 

Tliree  1 .00&-kva.  single-phase  water-cooled  transformers 

One  75-Ught  6 .  6-amp.  mercury-arc  rectifier  with  panel 

July  1,  1919,  to  June  30,  1920. 

One  24-in.  ring  master  pilot  gage,  double  illuminated  dials 

.Six  pieces  wire  screen.  1!  ft.  10  in.  by  16  ft.  6  in 

Six  Negus-Tiffany  coal  agitators,  installed. 

One  lO-in.  Foxboro  recording  thermometer 

Twelve  60-evcle  l-.\  overlo.^d  relavs 

One  60-kw.  2.300-valt  I.R.S.  regulator 

Two  46-kva  2.300-volt  I.R.S.  regulators 

One..pe^ial  t\Tie  F  phantom  load.  75  amp.,  600  volts 

Two  3.600-4.680-volt  aUiminuni  lightning  arresters,  outdoor  tj-pe. 

Thirty-five  4-amp.  magnetite  arc  lamps 

Twenty-fout  6-6amp.  luminous arclamp: 

July  1,  1920,  to  March  31,  1921. 


Two  Negus-Tiffany  coal  agitators 

Three  underfeed  stokers,  fourteon-retort 

Three  Bigelow  boilers,  1,266  hp.  each  (not  installed) 

Two  Cox  "B"  stokers 

Two  Detrick  arches  for  stokers* 

Three  Foster  superheaters 

Two  size  ".\"  condensation  meters 

One  500  5-amp.,  1 1 0-volt  polyphase  watt-hour  meter 

One  three-way  ammeter  switch 

One  eight-point  potential  receptacle 

Two  eight-Doint  potential  receptacles,  synchronous  tj'pe 

Two    I.OOO-kva.    Pittsburgh    single-phase    13.200    to    2,300-volt 

transformers 

Two  300-amp.  1 5.000-volt  type  F  K  oil  circuit  breakers 

Two  overload  attachments  for  circuit  breakers 

Fifty  l-.\  induction  rel.\ys , 

One  Frahm  switchboard  frequency  meter  52.  6  to  67. 5  cycles 

One  K-20  nil  ,.ir,-,iithr<.-,ker  for  20-hp.220-volt  motor 


19    13 

251 .00 

6.870  00 

1,359  00 


240  00 

110  00 

2,046  77 

58  84 

273  60 

1.681    68 

2.448  60 

90  75 

900.00 
1,530  00 
1,296  00 


952    18 

33.600  00 

87,580  00 

16,510  86 

2.020  00 

20,900  00 

52  00 

60  50 

12  41 

2   19 

25.80 

5.990  00 

465  92 

17  92 

1.320  00 
79  75 
82  60 


damage  in  case  of  insulator  flashover.  Insulators  of 
much  higher  rating  appear  to  be  necessary  to  give  even 
approximately  as  satisfactory  performance  when  pins 
are  grounded.  Trouble  from  burning  of  crossarms  or 
poles  with  ungrounded  pins  appears  to  be  inconsid- 
erable except  under  e.xceptional  climatic  conditions  such 
as  those  obtaining  in  California. 

For  steel  crossarm  construction  on  wood  poles  ex- 
perience appears  to  be  about  equally  divided  as  to 
grounding  of  arms.  In  some  cases  there  has  been 
trouble  from  burning  of  the  pole  at  point  of  attachment 
if  the  arms  are  not  grounded  or  bonded  together. 
Apparently  sound  practice  would  be  not  to  ground  steel 
arms  unless  experience  under  the  particular  conditions 
obtaining  has  shown  grounding  to  be  desirable. 

Field   Editor  Electrical   '>Vorld. 

San  Francisco,  Cal. 


quoted  at  the  factory  or  warehouse  price,  freight  and 
installation  charges  being  extra.  The  apparatus  listed 
was  purchased  during  the  periods  indicated  in  the  table, 
which  covers  the  time  from  December,  1918,  to  March, 
1921.  Field  Editor  Electrical  World. 

Boston,  Mass. 


Expt 


Curves  Aid  Meter  Department  in 
Keeping  Records 

IX  ORDER  to  show  the  progress  of  the  meter  depart- 
ment's work  graphic  records  are  charted  weekly  by 
the  \Vorce.>ter  (Ma.ss.)  Electric  Light  Company's  dis- 
tribution department.  This  curve  sheet  shows  the  num- 
ber of  meters  installed  during  each  week,  the  net  gain 


)erienee   witli   Grounded   Pins 
and  Crossarms 

A  STUDY  of  the  effect  of  grounding  insulator  pins 
and  hangers  and  crossarms  was  discussed  at  a 
recent  meeting  of  the  Northwest  Electric  Light  and 
Power  Association.  Briefly  summarized,  the  conclu- 
sions from  the  data  collected  are  as  follows:  For 
wood  crossarm  construction,  opinion  and  practice  are 
nearly  unanimous  in  favor  of  ungrounded  insulator 
pins  and  hangers,  irrespective  of  voltage  or  of  whether 
or  not  the  system  neutral  is  grounded.  Widespread 
experience  has  shown  a  definite  and  important  superior- 
ity in  insulator  performance,  arising  both  from 
lessened  dielectric  stresses  and  from  less  likelihood  of 


hNo.  ofmzHrs  tnsfal/ed  perweeJc 
2=Nzi  gain  per  wvxk 
~  S=No  fransrzrr^c/ per  weak 


5 

g.^150 
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WORK    OF   THE    METER   DEPARTMENT   IS  EASILY   VISfALIZED 
BY  CURVES  Sl'CH  AS  THESE 

per  week,  the  number  transferred  and  the  total  number 
of  meters  in  service.  Another  curve.  No.  5,  shows  a 
temporary  condition.  This  shows  the  number  of  serv- 
ice connections  at  the  end  of  each  week  on  which  no 
meters  were  installed  on  account  of  inability  to  obtain 
them  in  large  enough  number  from  the  manufacturers. 
It  will  be  noted  that  in  the  month  of  December,  when 
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meters    were    received    in    larger    numbers,    the    curve 
dropped  to  zero. 

Curves  of  a  similar  nature  have  been  prepared  for 
helping-  the  management  of  this  company  in  several 
wa.vs.  Some  of  them  have  already  been  described  in 
Electrical  World,  and  more  will  be  shown  in  later 
issues.  J.  M.  Hardy, 

Worcester  Electric  Light  Company.        Superintendent. 

Worcester,  Mr.ss. 


Some  Methods  Used  to  Clean 
Condenser  Tubes 

CLEANING  condenser  tubes  is  a  problem  on  which 
various  methods  have  been  tried  with  different  de- 
grees of  success,  depending  on  the  deposit  found  in  the 
tubes.  The  baking  method  has  been  successful  where 
the  deposit  is  light  and  gummy.  The  circulating  water 
is  cut  off  and  steam  turned  in  to  bring  the  temperature 
up  to  about  212  deg.  This  bakes  the  light  deposit  and 
it  curls  up.  When  the  circulating  water  is  again 
brought  up  it  washes  the  tubes  clean.  This  method  is 
rather  dangerous  as  the  shell  may  be  cracked  or  stay 
rods  broken  due  to  unequa!  expansion.  However,  it  is 
a  quick,  effective  method  and  is  used  successfully  in 
many  plants. 

The  brushing  or  scraping  method  is  a  common  one. 
The  early  attempts  were  by  using  brushes  or  scrapers 
on  rods  and  running  them  through  by  hand.  This  took 
a  long  time  and  the  labor  cost  was  excessive.  Later, 
plugs  were  developed,  soft  rubber  plugs,  rubber  plugs 
with  abrasives,  plugs  cut  from  packing  with  nails 
driven  through  them,  plugs  with  flat  coiled  steel  springs, 
plugs  with  wire  brushes,  which  were  shot  through  the 
tubes  with  air  or  w^atei-.  This  cut  dowai  on  time  and 
labor  and  gave  as  good  results  as  scrapers.  In  many 
cases  where  soft  rubber  plugs  w^ere  used  it  was  found 
that  a  hard  sca'e  would  gradually  form  on  the  tubes  and 
the  heat  transfer  would  be  cut  down  as  much  as  200 
B.t.u.  A  method  of  removing  this  hard  scale  was  then 
necessary.  Sand  blasting  has  been  used  with  fair  suc- 
cess. Tubes  have  been  sand  blasted  in  place,  the  sand 
blast  being  so  rigged  that  four  men  could  work  at  once. 
The  turbine-driven  revolving  cleaner,  similar  to  the 
boiler-tube  cleaner,  is  also  used,  but  in  tubes  20  ft.  long 
and  1  in.  diameter  this  process  is  found  to  be  very  slow 
and  tedious.  At  first  there  was  danger  of  cutting  the 
tubes  but  lately  cleaners  have  been  developed  which  do 
not  touch  the  tubes. 

Chemica's  are  used  to  some  extent,  more  in  England 
than  in  this  country.  Solutions  of  caustic  soda  or  acid 
have  been  used  to  loosen  the  scale.  Hydrochloric  acid 
from  5  to  40  per  cent  has  been  circulated  through  the 
tubes  and  then  they  were  thoroughly  washed  out.  ("aus- 
tic  soda  from  1  to  7  per  cent  has  been  used  successfully. 
This  method  is  expensive  and  rerjuires  careful  attention 
or  the  tubes  will  be  ruined.  In  many  cases  too  the  scale 
is  not  touched  by  either  chemical. 

Washing  the  tubes  with  high-pressure  water  is  done 
in  many  plants  successfully.  Pressures  up  to  250  lb. 
are  used  and  in  many  cases  it  is  found  that  it  takes  the 
high  velocities  to  cut  the  deposits  off.  In  some  cases, 
however,  merely  increasing  the  circu'ating-pump  speerl 
will  clean  out  the  tubes.  Some  European  installations 
have  an  arrangement  of  flap  valves  whereby  some  of  the 
tubes  may  be  cut  off,  this  increasing  the  head  on  the 
remaining  tubes  and  washing  them  clean. 


An  interesting  method,  recently  patented,  for  clean- 
ing tubes  without  disturbing  operation  whatever  has 
been  developed  by  one  of  the  large  condenser  manufac- 
turers and  according  to  their  report  has  proved  success- 
ful on  all  installations  that  have  been  made.  This  con- 
sists of  washing  the  tubes  with  high  pressure  water — 
250  lb. 

Long  lance-like  steel  tubes  connected  by  hose  to 
the  supply  pump  are  stuck  through  special  close-fitting 
swivel  valves  arranged  in  the  water  box  heads.  The 
end  of  the  lance  comes  about  i  in.  from  the  ends  of  the 
condenser  tubes  and  is  then  swung  back  and  forth  over 
the  group  of  tubes.  The  water  at  250-lb.  pressure 
knocks  all  the  deposit  off  the  tubes  and  the  flow  of 
circulating  water  washes  it  out.  This  method  will  not 
remove  scale  already  deposited  in  the  tubes,  but  it  is 
claimed  will  prevent  the  formation  of  any  scale.  This 
is  probably  the  only  method  for  cleaning  tubes  of  a 
serious  deposit  which  does  not  interfere  with  the  opera- 
tion. 

This  information  was  contained  in  a  paper  read 
before  the  station  operating  committee  of  the  Ohio 
Electric  Light  Association  by  A.  Carnegie  of  the  Penn- 
sylvania-Ohio Power  &  Light  Company,  Youngstown, 
Ohio.  Field  Editor  Electrical  World. 

Chicago,  111. 

Taking  Up  Lost  3Iotion  in  Waterwheel 
Control 

ONE  hydro-electric  station  in  New  England  experi- 
enced a  great  deal  of  trouble  from  excess  play  in 
the  rope  drive  between  waterwheel  governors  and  the 
wheel  gates.  These  rope  drives  are  in  almost  constant 
motion,  driving  first  one  way  and  then  the  other,  thus 
alternating  the  tight  and  loose  sides  of  the  belt.  This 
meant  that  a  certain  amount  of  slack  rope  had  to  be 
taken   up  each   time   the   direction   of   motion   was   re- 


IllLER    TAKES    UP    SLACK    IN    ROPE    DRIVE    INDEPENDENT   OF 
direction  OF  DRIVINC 

versed.  It  was  impossib'e  under  such  conditions  to 
set  the  governors  at  a  given  opening  and  be  sure  that 
the  opening  of  the  gates  would  correspond. 

The  illustration  shows  the  double  idler  devised  to 
meet  the  problem.  A  hub  with  a  bearing  .slightly  larger 
than  the  governor  shaft,  to  permit  of  free  movement, 
l)ranches  out  into  two  arms  set  at  a  predetermined 
angle.  These  arms  in  turn  support  the  two  smaller 
idler  pulleys.  Dotted  lines  in  the  illustration  show  the 
positions  of  the  idlers  and  drive  ropes  in  the  two  direc- 
tions of  motion. 

With  this  arrangement  there  is  practically  no  lost 
irotion  and  the  setting  of  the  governor  now  regulates 
to  a  close  margin  the  opening  of  the  gates. 

New  York,  N.  Y.  E.  L.  Bracdon. 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Double  Belt  Drive  That  Occupies 
Minimum  Space 

A  SIMPLE  belt  drive  that  occupies  minimum  space 
is  used  in  the  French  government  fish-freezing 
plant  at  St.  Pierre,  Miquelon.  In  this  plant  two  pulleys 
of  24-in.  diameter  are  direct-connected  to  agitators  on 
an  ice  tank  and  operate  at  about  220  r.p.m.  They  are 
driven  by  2-hp.,  220-volt,  two-phase,  1,200-r.p.m.  induc- 


SPACE    IS    SAVED    BY    PLACING    MOTOR    BETWEEN    LARGE   PULLEYS 

tion  motor.  On  account  of  space  limitations  the  motor 
is  set  between  the  two  large  pulleys  and  belt-connected 
to  one.  On  the  same  shaft  with  this  pulley  is  another 
which  drives  a  belt  on  the  second  agitator. 

As  the  motor  is  only  a  2-hp.  machine  it  is  started  by 
throwing  it  direct!}'  across  the  line.  On  account  of  the 
short  centers  there  is  some  slippage,  but  teasing  the 
motor  overcomes  this.  This  practice  is  not  very  objec- 
tionable because  the  motor  is  small  and  when  once 
started  runs  for  several  days  without  stopping. 

Eustace  C.  Scares, 
Ophuls,  Hill  &  McCreery,  Inc.,       Electrical  Engineer. 

New  York  Citv. 


Peculiar    Trouble    on    Ungrounded 
Three-Wire    System 

TROUBLE  which  may  result  from  a  three-wire  sys- 
tem without  a  grounded  neutral  was  well  illustrated 
in  a  case  which  recently  came  to  the  writer's  attention. 
This  plant  has  a  115,  230-volt  three-wire  Edison  system 
and,  as  stated,  had  at  that  time  no  ground  on  the  neu- 
tral wire.  One  morning  it  was  noticed  that  half  of  all 
the  lamps  on  the  poles  in  the  yard  were  burning  in 
broad  daylight.  All  these  lamps  which  were  burning 
were  connected  on  one  side  of  the  three-wire  circuit 
while  the  remaining  lamps  in  the  yard,  which  were  not 
burning,  were  connected  on  the  other  side.  It  was 
supposed  that  the  engineer  had  forgotten  to  turn  them 
off  and  that  a  fuse  had  blown,  but  investigation  showed 
that  the  circuit  switch  was  open. 

After  some  investigation  a  ground  was  found  on  the 
negative  side  of  another  three-wire  circuit  supplying 
lamps  along  a  railroad  trestle.  This  circuit  switch  was 
opened  and  the  lamps  on  the  yard  circuit  went  out. 
Likewise  a  ground  was  found  on  the  negative  side  of 
the  yard  circuit.  These  two  grounds  explained  the 
behavior  of  the  lights. 

Owing  to  the  fact  that  there  was  a  ground  on  the 


negative  wire  of  the  track  circuit  and  also  a  ground 
on  the  negative  wire  of  the  yard  circuit  and  because 
the  neutrals  of  all  circuits  are  connected  together  on 
the  back  of  the  switchboard,  everything  was  all  right  as 
long  as  both  the  yard  lighting  switch  and  the  track 
lighting  switch  were  either  on  or  off,  but  when  it  was 
desired  to  throw  off  the  yard  lamps  while  the  track 
circuit  switch  was  in,  current  from  the  live  negative 
wire  of  the  track  circuit  passed  through  the  ground  to 
the  grounded  dead  negative  wire  of  the  yard  circuit, 
then  through  the  lamps  connected  on  that  side  to  the 
neutral  of  that  circuit  and  back  to  the  switchboard, 
where  this  neutral  was  directly  connected  to  the  neutral 
of  the  track  circuit. 

Shortly  after  this  the  neutral  wire  was  grounded 
according  to  standard  rules  of  the  National  Board  of 
Fire  Underwriters  and  such  unusual  trouble  as  this 
has  not  reoccurred.  Raymond  N.  Coffman, 

Heath  Refinery,  Chief  Electrician. 

Heath,  Ohio. 


Trucks  to  Facilitate  Work  of  Handling; 
Vehicle  Batteries 

IN  ORDER  to  make  the  handling  of  batteries  easy  in 
the  vehicle  department  of  the  United  Dressed  Beef 
Company,  New  York  City,  a  small  truck  with  rollers 
mounted  on  top,  as  shown   in   the  accompanying  illus- 


BATTERV  TRAYS  ARE  ROLLED  OIT  ON  TOP  OF  TRUCK  AND   EASILY 
TRANSPORTED  TO  REPAIR  ROOM 
In    the    photograph,    one    edge   of    the    truck    is    raised    in    order 
to   show  tiie  top   more  clearly. 

tration,  has  been  developed.  The  truck  is  built  as 
shown  with  3-in.  .\  4-in.  pieces  screwed  on  top  of  it. 
Into  these  pieces  are  fitted  rollers  about  2  in.  in  diam- 
eter. The  truck  is  pushed  up  to  the  battery  box  on  the 
vehicle,  the  floor  of  the  box  coming  just  level  with  the 
top  of  the  small  truck.  Then  the  trays  are  pulled  out, 
one  at  a  time,  on  to  the  truck,  this  operation  being  made 
easy  by  means  of  the  rollers  in  the  top  of  the  truck. 
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The  truck  accommodates  three  trays.  Into  each  end  of 
the  truck  two  rings  are  fitted.  By  means  of  two  iron 
hooks  placed  in  the  rings  the  truck  may  be  easily 
pulled  where  desired.  The  truck  is  pulled  from  the 
vehicle  into  the  repair  room,  and  the  batteiy  is  left  upon 
it  until  it  is  repaired  and  ready  to  be  taken  back  to  the 
vehicle. 

To   prevent   the   acid   from   destroying  the  wood  a 
coat  of  black  acid-proof  varnish  is  given  to  the  truck. 

A.  M.  Campbell, 
Foreman  Battery  Department. 
United  Dressed  Beef  Company, 

New  York,  N.  Y. 


Trouble  Resulting  from  Cutting  Out  Coils 

in  Induction  Motor 

TT/'HEN  two  coils  were  found  short-circuited  be- 
VV  tween  themselves  on  a  ten-pole  induction  motor, 
the  first  attempt  to  remove  the  trouble  was  to  open 
these  two  coils  and  reconnect  the  coil  group  from  which 
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FIVE-PARALLEL  CONNECTION   OP  TEN-POLE  MOTOR 

they  came.  This  was  a  six-coil  group  on  a  ten-pole 
machine  which  was  connected  in  five-parallel,  one-phase 
of  which  is  shown  in  the  accompanying  drawing.  When 
these  two  coils  were  cut  out  of  the  group  and  the  four 
coils  used  instead  of  six,  the  result  was  that  these  four 
coils  overheated  in  a  very  short  time.  This  was  because 
the  voltage  upon  them  was  too  great  and  too  large  a 
current  flowed  in  them.  The  remedy  was  to  disconnect 
this  entire  coil  group  fi'om  the  motor  section.  The 
motor  operated  satisfactorily  after  this  was  done  until 
new  coils  could  be  put  in.  E.  R.  Debman. 

East  Orange,  N.  J. 

Bolts  and  Nuts  Must  Be  Kept  Tight 
on  a  Motor 

PERIODIC  examination  of  the  base  bolts  of  a  motor 
is  necessary,  as  vibration  and  the  jerk  of  the  belt, 
chain  or  gear  are  likely  to  loosen  them.  If  bolts  persist 
in  loosening,  they  shouid  be  replaced  by  longer  ones 
having  a  locknut  and  perhaps  a  cotter  pin.  Lag  screws 
should  not  be  used  for  suspended  motors.  The  base 
bolts  holding  down  a  gear-driven  motor  must  be  tight 
to  permit  the  gears  to  mesh  at  all  loads.  The  nuts  of 
the  brush-holder  studs  of  direct-current  motors  should 
be  tightened  once  in  a  while,  since  they  will  loo.^en  from 
heat  and  vibration.  Bolts  protruding  from  the  frame 
of  direct-current  motors,  holding  the  pole  pieces,  should 
be  tightened  once  in  a  whi'e,  because  vibration  is  liable 
to  loosen  the  poles  and  perhaps  allow  them  to  strike  the 
armature. 

When  the  motor  is  stopped  examine  the  set  screws  in 
the  pulley.  If  they  repeatedly  loosen,  use  longer  ones 
with  cup  ends  and  with  a  hexagon  nut  turned  down 
tightly  against  the  hub.  With  direct-connected  motors 
see  that  the  coupling  bolts  are  tight,  or  a  nut  may  fly 
off  the  motor  when  it  is  running.  H.  S.  Rich. 

East  Berlin,  Conn. 


Thorough  System  of  Baking  Coils, 
Armatures  and  Stators 

A  THOROUGH  system  of  impregnating  and  baking 
motors  and  coils  has  been  found  fully  to  justify  its 
adoption  because  of  the  increased  reliability  of  the 
motors  repaired  by  the  Airedale  Electric  &  Manufactur- 
ing Company,  Ltd.,  Bradford,  England.  For  machines 
above  15  hp.  having  open  slots  the  coils  are  fully  in- 
sulated for  the  working  voltage  before  being  inserted, 
in  which  case  the  cotton-covered  wire  is  run  through 
a  special  tank  containing  air-drying  varnish  as  the  coils 
are  being  wound.  This  tank  is  fitted  with  a  wiper  to 
remove  varnish  not  absorbed  by  the  cotton  covering. 
After  being  wound  and  having  slot  insulation  applied 
the  coils  are  taped  with  cotton  tape  which  has  been 
previously  impregnated  in  the  bulk.  The  foregoing 
precautions  are  taken  because  experience  has  proved 
that  if  the  wire  and  tape  are  left  in  their  natural  state 
(white)  and  the  coils  immersed  in  an  impregnating 
tank,  the  varnish  does  not  penetrate  through  the  slot 
insulation,  but  leaves  portions  un impregnated. 

The  coils  are  next  pulled  to  the  required  shape  and 
size,  then  placed  in  an  oven  and  baked  for  twenty-four 
hours,  after  which  they  are  placed  in  an  impregnating 
tank  while  hot  and  allowed  to  remain  until  all  bubbling 
has  ceased.  They  are  then  removed  and  hung  over  the 
tank  so  that  the  superfluous  varnish  drips  back  into  it. 

The  oven  is  steam-heated  and  kept  at  a  temperature 
jf  180  deg.  Fahr.,  the  heat  being  regulated  by  means  of 
a  damper  in  the  chimney  through  which  the  fumes  pass 
out  to  the  atmosphere.  The  varnish  is  also  heated  to 
a  similar  temperature  by  means  of  a  steam  coil  placed 
at  the  bottom  of  the  tank.  The  joints  of  the  coil,  in 
addition  to  being  screwed,  are  welded  as  a  precaution 
against  leaking.  This  coil  is  easily  removed  from  the 
tank  for  cleaning,  etc.,  by  means  of  a  union  joint  placed 
well  above  the  tank. 

Coils  Are  Baked  for  Fifty  Hours 

After  dripping  for  one  hour  the  coils  are  put  into 
the  oven  and  baked  for  a  period  of  fifty  hours.  Judg- 
ing from  the  outward  appearance,  they  appear  at  this 
time  to  be  perfectly  baked,  but  on  one  occasion  when  it 
was  necessary  to  remove  the  outer  insulation  from  a 
set  of  coils  it  was  discovered  that  the  inside  turns  were 
almost  as  wet  with  varnish  as  though  they  had  not 
been  baked.  From  that  time  on  all  coils  of  this  type, 
after  being  treated  in  the  same  manner,  were  dried  out 
after  they  had  been  placed  in  the  slots  of  the  machine  by 
passing  current  through  them.  The  phases  are  con- 
nected in  series  so  that  the  current  traverses  the  whole 
of  the  coils.  For  this  purpose  a  10-kw.  single-phase 
transformer  is  used  having  secondary  voltages  of  55, 
110  and  220  volts,  the  various  voltages  being  used  ac- 
cording to  the  current  required  for  a  particular  wind- 
ing. A  tarpaulin  is  placed  over  the  whole  machine 
which  is  allowed  to  reach  a  temperature  of  180  deg. 
Fahr.,  the  temperature  being  controlled  by  uncovering 
a  portion  of  the  machine. 

For  machines  having  mush  or  pull-through  windings 
with  semi-closed  slots,  the  wire  is  impregnated  before 
use,  the  end  winding  taped  with  previously  impregnated 
material,  then  sprayed  with  air-drying  varnish  and 
baked  in  the  manner  previously  described  (by  current) 
for  a  period  of  forty-eight  hours. 

For  motors  not  above  15  hp.  in  size  the  wire,  tape, 
insulation,  etc.,  are  left  in  their  natural  state  (white) 
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during  the  process  of  Winding.  When  winding  is 
completed  the  stator  is  placed  in  the  oven  and  baked 
for  a  period  of  twenty-four  hours,  then  placed  bodily 
in  the  impregnating  tank  and  allowed  to  remain  until 
bubbling  ceases.  It  is  then  suspended  above  the  tank 
for  half  an  hour  to  drip,  then  turned  over  so  that  the 
varnish  runs  into  the  windings.  During  the  time  al- 
lowed for  dripping  the  varnish  is  cleaned  from  the 
stator  casing.  The  stator  is  next  placed  in  the  oven 
and  baked  for  fifty  hours. 

Insulation  tests  are  taken  by  a  l,00()-volt,  200- 
megohm  megger  at  the  following  times:  (1)  Before 
any  heat  is  applied  immediately  after  winding;  (2) 
while  hot  and  before  impregnation;  (3)  while  hot  and 
after  impregnation  and  baking,  and  (4)  when  cold. 
When  apparatus  is  thoroughly  baked  an  "infinity"  read- 
ing should  be  obtained,  i.e.,  200  megohms.  As  a  safe- 
guard against  the  possibility  of  weak  spots  a  voltage 
of  at  least  three  times  full  normal  working  voltage  ia 
applied  for  five  minutes.  L.  E.  Wood. 

Airedale  Electrical  &  Manufacturing  Company,  Ltd- 

Bradford.  England. 


Elf'ctrir  Furnace  Costs  Better  Oil-Heating 
Figures  for  Hardening  Tools 

A  COMPARISON  between  the  cost  of  maintaining 
working  temperature  in  an  electric  furnace  for 
tool  hardening  and  the  expense  of  operating  an  oil-fired 
furnace  in  similar  work  was  recently  presented  by  H.  W. 
Derry,  power  engineer  Hartford  (Conn.)  Electric  Light 
Company,  before  the  Power  Division  of  the  New  Eng- 
land Geographic  Division,  N.  E.  L.  A.  The  data  showed 
that  for  comparable  service  the  electric  furnace  main- 
tained the  required  temperature  at  about  -50  per  cent 
of  the  cost  resulting  from  the  use  of  the  oil  furnace. 
Tests   were   run   on    furnaces   having   about    the   same 


ELECTRIC  FURNACE  COMPARED  WITH  OIL-FIRED 
FOR  TOOL  HARDENING 


ELECTRIC  FURNACE 

Inside  dimensions 30  in.  wide.  36  in.  long,  22  in.  high 

Rating  of  furnace,  kw . 20 

Dny.'!'  run  coviTcd  bv  test 19 

TnlMl    «,,iKiii^     lioius 107 

Tmi  ,1  X, ,  ,:  :,i   .,i     I.,  i  lieated,  lb 1,451 

■!■•  riipc  , I,  ,        K:,hr 1,450 

,\v' r.iu.    I, »     111     |i'  I    hour  in  worlting  hours «.96 

Avii'.Mi;!    k\v.-hv.  |M>i'  lioui'  empty   (radiation  loss  only)....  n.(Vl 

Fuel  co.st  ]*ry  hour  at  1.25   cents  per  kw.-lir.,  cents 10 

OIL  FURNACE 

In.side  dimensions 4  6  in.  long,  25  in.  wide.  20  in.  high 

.\vei'.if.'.o   temperature  held.  deg.   Fahr 1.400 

i^peeitic  gravity  of  oil  at  60  deg.    I'"ahr 0.8 

Degrees    BaumS    32.79 

Total  lime  test  was  run.  hours 46 

Total    gallons   of  oil   used 84 

W .iKlit  c.f  sl.i-1  heated,  lb 2,670 

Tiliil    lit. I.     1m   iiiim    ^Ir.l.    luiurs 31.75 

.\'  .  I       .        .11..,!     i"-i    I heating  steel 1.9 

.\-  .  ■  ,h-n     1"  I    l"n   ih    (if  steel 2.26 

'I'liii.   inin.i.i   w  i-i  I  iii|.u   (  hiilding  temperature  only),  hours.       14.25 

Average  g.illons  per  hour,  holding  temperature  only 1-65 

Fuel  cost  per  hour  at  14  cents  per  gallon,  cents 23.1 


hearth  area  and  doing  the  same  kind  of  work  at  the 
same  temperature.  The  results  shown  in  the  accom- 
panying table  were  attained. 

The  electric  furnace  was  provided  with  automatic 
temperature  control  and  a  time  switch  for  throwing  off 
the  power  at  the  end  of  the  working  day  and  switching 
it  on  in  the  early  morning,  so  that  the  furnace  was 
always  ready  for  use.  The  repair  cost  for  the  electric 
furnace  was  practically  nil. 

Boston,  Mass.      Field  Editor  Elkctric.vl  World. 


Troubles  on  Compensators  Which  Should 
Be  Checked  at  Start 

A  NUMBER  of  troubles  may  develop  on  compensator.'^ 
which  will  not  cause  serious  damage  if  they  are 
checked  in  time.  In  the  case  of  a  motor  refusing  to 
start  and  the  load  being  such  that  it  is  inconvenient  to 
remove,  raising  the  taps  to  some  higher  point  will 
remedy  the  difficulty-  provided  that  the  motor  is  not  at 
fault  or  the  load  is  not  too  heavy.  A  buzzing  sound  in 
the  windin.gs  will  denote  either  loose  laminations  or  a 
ground.  If  the  laminations  are  loose  they  should  be 
wedged  tightly  together.  In  case  of  a  ground  it  must 
be  located  and  removed  or  the  coil  will  burn  out.  The 
action  in  this  case  is  peculiar.  One  side  of  the  trans- 
former is  always  connected  to  the  line,  and  a  ground 
will  cause  a  current  heavy  enough  in  most  cases  to  heat 
the  windings  and  cause  them  to  burn  out,  while  at  the 
same  time  it  grounds  one  phase  of  the  motor  and  acts  a- 
a  ground  on  the  motor,  besides  unbalancing  the  phases. 
About  the  only  way  to  remove  a  ground  from  a  compen- 
sator coil  is  to  replace  the  coil  with  a  new  one.  A  short- 
circuited  coil  will  probably  do  no  more  damage  than 
speed  up  the  motor  too  quickly  on  starting,  while  an 
open-circuited  coil  will  seldom  be  met  with. 

A  rumbling  noise  in  the  oil  tank  denotes  a  bad  con- 
tact. Press  the  contact  jaws  together,  add  more  tension 
to  the  springs,  or  if  too  badly  pitted  or  burned  renew 
the  contacts.  Heating  of  the  oil  tank  denotes  the  pres- 
ence of  water  in  the  oil.  Remove  oil  at  once  and  refill 
with  fresh  oil. 

The  presence  of  a  burned-out  low-voltage  coil  will  be 
denoted  by  the  plunger  remaining  down  when  the  com- 
pensator is  energized.  However,  this  may  indicate  other 
trouble  on  a  compensator  equipped  with  overload  relays 
as  the  circuits  of  the  relays  and  the  low-voltage  coil  are 
interconnected.  A  loose  connection  on  the  relay 
mechanism  will  cause  the  plunger  to  remain  down  or 
inoperative.  Hammering  of  the  plunger  will  denote 
that  the  circuit  from  the  overload  relay  is  being  made 
and  broken  at  intervals  because  of  a  loose  or  burned 
connection.  This  will  trip  the  operating  lever  in  time. 
It  is  sometimes  impossible  to  get  the  compensator 
handle  to  stay  in  the  operating  position  owing  to  the 
relay  or  relays  being  stuck  in  a  high  position.  This 
may  be  caused  by  the  oil  in  the  dashpots  becoming  too 
thick  or  being  too  thin,  or  from  a  ground.  Thickened 
oil  may  be  detected  by  the  resistance  offered  when  forc- 
ing the  relay  to  its  right  position.  Changing  the  oil  or 
setting  the  relay  to  a  lower  setting  will  overcome  this 
difficulty.  If  the  oil  is  too  thin-  the  i-elay  acts  too 
quickly  and  cannot  drop  back.  To  overcome  this  defect 
use  thicker  oil  or  raise  the  setting  or  time  limit.  If 
there  is  a  ground  present,  it  will  be  noticed  by  the 
inability  to  move  the  mechanism  and  by  a  puncture  in 
some  part  of  the  mechanism  where  it  has  become 
welded  to  some  other  part. 

In  case  of  serious  trouble  where  it  is  necessary  to 
keep  a  motor  in  opei'ation  and  where  no  spare  starter 
is  available,  an  emergency  starter  may  be  made.  For 
either  two-phase  or  three-phase  induction  or  wound- 
rotor  m.otors  a  couple  of  pails,  wooden  preferred,  are 
secured,  or  if  these  are  not  available,  use  metal  pails, 
being  careful  to  insulate  them  from  each  other  and 
from  the  ground.  Fill  the  pails  with  water  and  place 
a  large  washer  or  floor  flange  in  the  bottom  of  each 
pail  and  connect  a  wire  from  the  flange  to  the  motor. 
The  other  two  lines  should  be  attached  to  two  flanges. 
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Hold  these  two  lines  apart.  It  is  well  to  hold  them  by 
means  of  a  cord  to  avoid  receiving  a  shock.  Drop  first 
one  and  then  the  other  slowly  in  the  water.  As  soon 
as  the  second  touches  the  water  the  motor  will  rotate. 
Gradually  lower  the  flanges  until  they  touch  the  flanges 
at  the  bottom  of  the  pail,  when  full  line  voltage  is 
applied.  While  running,  the  pails  should  be  shunted  by 
a  knife  switch  of  ample  size.  This  method  is  safe  and 
takes  only  a  few  minutes  to  put  into  operation. 
Provincial  Paper  Jlills,  H.  E.  Stafford, 

Port  Arthur.  Ontario.  Electrical  Eneineer. 


Oil  in  Large  Motors  Requires  Filtering 

]F  A  LARGE  motor  is  isolated,  a  small  semi-batch 
filter  should  be  used  to  purify  the  oil,  the  oil  being 
withdrawn  at  intervals  and  passed  through  the  filter. 
If,  however,  the  motor  is  used  in  connection  with  drive- 
shaft  or  reduction-gear  bearings,  the  oil  should  be 
passed  through  the  circulating  system  used  for  these 
other  bearings.  Overflow  sights  should  be  placed  in 
the  line  from  the  motor-bearing  reservoir  to  maintain 
a  predetermined  oil  level. 

Carver  Wood  embodied  these  remarks  in  a  recent 
article  in  the  Journal  of  the  American  Society  of  Lubri- 
cating Engineers. 

Mounting  Motors  on  a  Wide  Column 

ECONOMY  of  floor  space  and  a  symmetrical  drive  of 
two  embossing  machines  is  secured  in  the  plant  of 
the  Springfield,  (Mass.)  Glazed  Paper  Company  by 
mounting  the  motors  on  a  home-made  bracket  bolted 
to  a  column  2  ft.  10  in.  wide,  as  shown  in  the  accom- 
panying illustration.  Two  3-hp.  General  Electric  three- 
phase,  440-volt  induction  motors  are  required,  one  run- 
ning at  1,200  and  the  other  at  1,800  revolutions  per 
minute.     The  motors  are  provided  with  high-resistance 


TWO  MOTORS  MOUNTED  CLEAR  OF  FLOOR 

rotors  to  allow  starting  under  load,  and  the  embossers 
are  driven  by  Link-Belt  chains.  The  motors  are  mounted 
on  .SA-in.  x  3Uin.  base  blocks  attached  by  1-in.  bolts 
to  3}-in.  X  G-in.  timbers  similarly  bolted  to  the  columns. 
This  arrangement  provides  for  easy  inspection  with  a 
well-balanced  mechanical  drive,  without  the  inconven- 
ience of  avoiding  the  motors  during  floor  cleaning. 
Springfield  Glazed  Paper  Co.  J.  H.  Whitehouse, 
We.st  Springfield,  Mass.  Superintendent. 


Systematic  Temperature  Records  Reduce 
3Iotor  Operating  Troubles 

FOUR  temperature  readings  daily  are  taken  on  each 
group-drive  motor  by  inspectors  for  the  electrical 
department  of  the  Amoskeag  Manufacturing  Company, 
Manchester,  N.  H.  Preventive  inspection  has  cut  down 
operating  failures  of  motors  to  less  than  two  in  six 
months  in  the  mill,  where  as  a  whole  about  2,000  motors 

are  in  service, 
ranging  in  size 
from  i  hp.  to  300 
hp.  Temperature 
records  are  kept 
on  4-in.  x  10-in. 
loose-leaf  sheets 
as  shown,  two 
sets  of  sheets 
being  used  daily 
for  each  group 
of  motors.  All 
motors  are  num- 
bered, and  if  the 
temperature  ex- 
ceeds 150  deg. 
P.,  it  is  brought 
to  the  attention 
of  the  chief  electrical  engineer  of  the  company.  Space 
for  current  readings  is  also  provided  on  these  forms. 
About  1,200  motors  are  in  service  on  group  drives.  Ten 
men  are  regularly  engaged  in  motor  inspection  in  this 
plant.  The  temperature  records  are  regularly  checked 
by  the  electrical  department.  F.  L.  Clarke, 

Chief  Electrical  Engineer. 
Amoskeag  Manufacturing  Company, 
Manchester,  X.  H. 


Amoskeag  Manufacturing  Company 

TEMPERATURE  OF  MOTOR 
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TEMPERATURE    OF    MOTORS    IS   RECORDED 
FOUR  TIMES  A  DAY   IX  THIS  SHEET 


Spare  Motor-Driven  Exciter  Saves 
Shutdowns 

BY  COUPLING  a  spare  reserve  exciter  to  a  motor, 
interruptions  to  production  have  been  prevented  in 
a  lar.ee  cyanide  mill  where  two  synchronous  motors  are 
used  for  stamp-battery  drive.  Each  of  these  synchro- 
nous machines  has  its  own  exciter  belted  to  it.  A  .spare 
exciter  has  always  been  kept  in  readiness  to  replace 
either  exciter  should  a  defect  develop.  The  exciters  are 
so  located  that  they  are  rather  difficult  to  reach  for  sub- 
stituting the  spare.  Considerable  time  was  usually  lost 
in  taking  out  a  defective  machine  and  replacing  it. 

A  motor  of  the  proper  size  becoming  available,  it  was 
decided  to  make  a  flexible  coupling  and  to  mount  the 
spare  exciter  and  the  motor  on  a  base  for  use  as  a 
motor-generator  set.  A  three-pole  double-throw  switch 
was  provided  and  an  equalizer  bus  was  run  to  all  three 
machines. 

With  this  arrangement  it  is  now  possible  to  furnish 
exciting  current  from  the  motor  generator  set  to  either 
of  the  two  synchronous  motors.  When  trouble  occurs 
in  the  exciter  of  one  or  the  other,  it  is  a  simple  matter 
to  start  up  the  set,  bring  the  voltage  of  the  generator 
up  to  that  of  the  exciter  to  be  cut  out,  throw  the  switch 
to  the  proper  side  and  slip  the  belt  of  the  defective 
exciter.  Repairs  can  then  be  made  whenever  con- 
venient. P'REDFRICK  KRUG. 
New  York  &  Honduras  Rcsario  Mining  Company, 

San  Juancito,  Honduras,  C.  A. 


Publicity  to  Prevent  Breakage  of 
Street  Lamp  Globes 


ACCORDING  to 
L  the  records  of 
the  Rochester  (N.Y.) 
Gas  &  Electric  Cor- 
poration the  number 
of  broken  street  lamp 
globes  has  increased 
from  year  to  year 
until  the  loss  now  ap- 
proximates 117,000 
a  year.  Though  the 
company  has  made 
every  effort  to  reduce 
this  loss  by  the  use 
of  strong  globes  and 
secure  fastenings,  it 
i  s  estimated  that 
fully  one-half  of  the 
total  breakage  is  due 
to  mischief  and  care- 
less driving.  It  was 
believed  that  this 
could  be  reduced  only  with  the  co-operation  of  the  public. 
With  this  in  view  the  company  arranged  with  authori- 
ties of  the  public  and  parochial  schools  to  distribute 
educational  literature  to  each  pupil  showing  the  money 
cost  and  damage  to  life  that  resulted  from  broken 
globes.  In  keeping  with  this  plan,  a  poster-drawing 
contest  was  conducted  by  the  Mechanics'  Institute  in 
which  mischievous  breakage  of  globes  was  opposed. 
Prizes  were  given  by  the  company  for  the  three  best 


BPOKEN   STRKtl     1  A  WPS   CAUSE 

PAINFUL  INJUPY 

DONT    BREAK    THEM 


PRIZE   WINNING  POSTER  NEEDS 
NO  EXPLANATION 


Breakage  of  Street  Lamp  Glol»es 

TTITR    poster    received    the    winning    prize    given    by    Tlie 
Kn.hi'stc  r    I '.as    :uid    Elertric    Corporation    in    a    contest 

conilll.  tf\    i'\     M.  .  liMIli.-;     Inslituto. 

It  Hill  II  H.  iiiiiiii  Hv  s\ii'fering:  caused  by  the  mis- 
chievdn  lii.:iKi„i  Ml  ijiii  lamp  globes.  The  company 
desiri.s  Uiiuut,li  il  tu  uiuu.i  interest  so  that  globes  will  not 
be  carelessly  iirulien. 

Many  of  the  city's  street  lights  require  globes,  which 
protect  the  lamp,  spread  the  light  and  improve  the  appear- 
ance of  the  pole. 

Brolcen  globes  are  dangerou.s  and  cause  serious  injuries 
to  children,  adults  and  animals.  They  also  cut  and  ruin 
rubber  tires.  UnliKhted  Lamps  cause  accidents,  and  encour- 
age the  activities  (if  i.nMli.r;.  Ilu.  \.s  m.l  burglars.  Broken 
globes   add   to   tli'     .ailum     ■■(    ~n..i    Imliiing.      To    replace 

those   broken    in    \''- -i    •■'■■'     sw, ,     it    least    one-half 

of  which  was  dur  l.i  mis.  hi.  f  an. I  .  ar.l.ss  driving.  Tlie 
other  half  was  due  to  breakage  by  the  wind. 

The  company  is  doing  its  part  to  provide  good  globes 
and  to  fasten  them  securely.  Drivers  should  be  careful 
not  to  drive  into  lamp  poles.  Boys  should  remember  that 
"Us  not  fun"  to  injure  others,  to  cause  accidents  and  to 
destroy  property. 

REMEMBER — Any  street  lamp  or  fallen  ivirc  may  hnv 
a  rKinyerously  high  voltage,  and  many  persons  have  been 
Idllid  through  elimbinri  poles  and  touching  fallen  trirf.v. 
LEAVE  THEM  ALOXi;. 


posters.  First  prize  was  won  by  the  poster  shown  here, 
entitled  "It's  Not  Fun,"  by  Roy  Miller,  and  it  was 
decided  to  reproduce  the  drawing  in  full  color  on  7*-in. 
X  5i-in.  posters  for  distribution  among  the  school  chil- 
dren of  Rochester. 

While  the  plates  and  run  ol  60,000  impressions  of  the 
poster  were  being  made  the  sohcol  authorities  were 
planning  to  devote  a  definite  time  throughout  all  the 
schools  to  a  study  of  this  phase  of  civic  instruction. 
Distribution  of  the  posters  was  made  so  that  this  lesson 
was  assigned  for  Friday,  June  3.  The  reverse  side  of  the 
poster  carried  the  accompanying  message  from  the 
Rochester  Gas  &  Electric  Corporation  and  formed  a 
nucleus  about  which  the  teacher's  lesson  could  be  built. 

Perhaps  no  more  opportune  time  could  have  been 
selected  for  the  campaign  than  that  last  week  of  ^^chool 
before  the  summer  vacation  months.  That  the  cam- 
paign will  be  successful  in  reducing  the  number  of  lamp 
globes  broken  through  mischief  is  attested  by  the  hearty 
co-operation  promised  in  class  letters  received  by  the 
company  and  in  letters  from  a  large  number  of  the 
school  children. 


TEXT  OF  POSTER  ISSUED  BV  THE  ROCHESTER  GAS 
ELECTRIC  CORPORATION 


Important  Factors  in  Bettering 
Public  Relations 

DISCUSSING  the  advances  that  have  been  made 
toward  a  better  understanding  of  utility  problems 
on  the  part  of  the  public,  John  A.  Britton,  chairman  of 
the  public  policy  committee  of  the  Pacific  Coast  Division 
of  the  National  Electric  Light  Association,  pointed  out 
in  the  committee's  report  that  the  many  consumer- 
ownership  plans  of  financing  had  proved  of  inestimable 
worth  to  the  utilities  from  a  public  polic.v  point  of 
view.    The  report  said  in  part : 

"It  has  been  estimated  that  there  is  in  the  neighbor 
hood  of  $5,500,000,000  now  invested  in  the  gas  and  elec- 
tric utility  companies  in  the  United  States  and,  reading 
the  future  by  the  past,  it  is  estimated  that  the  annual 
average  growth  will  be  about  8  per  cent.  This  will 
mean  an  annual  requirement  of  nearly  $500,000,000  of 
new  money  in  the  United  States  in  the  immediate 
future,  or  considerably  in  excess  of  $5,000,000,000  in  the 
next  ten  years  if  the  present  rate  of  growth  is  to  be 
maintained.  At  least  a  goodly  portion  of  this  great 
sum  must  come  from  the  pocketbook  of  the  consumer 
through  his  ownership  of  the  junior  securities  of  the 
utility  which  sei'ves  him.  There  is  probably  no  better 
way  in  which  to  arrest  the  unrest  of  the  people  and  dis- 
satisfaction, which  in  most  cases  is  imaginary,  with 
public  service  bodies  than  to  have  the  consumers 
interested  as  stockholders  and  boosters  in  the  enterprise. 
The  attitude  of  the  public  service  corporations  should  be 
not  only  to  enlist  the  investment  of  consumers  but  to 
make  it  their  business  to  see  that  these  investing  con- 
sumers are  given  the  full  facts  in  connection  with  the 
operations  of  the  utility  of  which  they  are  a  part,  so 
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that  they  may  be  agencies  in  their  community  to  help  in 
establishing  a  true  relation  as  between  the  utility  and 
the  public.  With  that  interest  fully  centered  it  is 
certain  that  much  of  the  agitation  for  municipal  owner- 
ship or  state  control  would  rapidly  disappear." 

Having  in  view  the  promotion  of  a  better  understand- 
ing of  public  utility  questions,  the  committee  said:  "It 
would  appear  to  your  committee  that  member  companies 
have  a  duty  to  perform  which  has  been  more  or  less 
neglected  in  the  past,  and  which  may  be  and  possibly  is 
responsible  for  some  of  the  distrust  still  lingering  in 
the  minds  of  the  people  concerning  the  management  and 
the  operation  and  financing  of  public  utilities,  and  that 
is  the  lack  of  proper  information  obtained  by  the  young 
man  and  woman  attending  public  schools  and  universi- 
ties. It  would  seem  as  if  colleges  commonly  used  as  a 
method  of  exploitation  for  certain  subjects  should  be 
used  by  utilities  in  insuring  the  appearance  of  men 
trained  in  the  affairs  of  public  utilities  before  at  least 
the  high  schools  and  universities  of  this  country  in 
proper  explanation  of  the  present  status  of  public 
utilities  and  their  aims  and  ambitions,  to  counteract  the 
mistaken  ideas  of  past  errors  still  existing  in  the  minds 
of  the  teachers,  who  cannot  reasonably  be  expected  in 
the  multitude  of  their  duties  to  be  thoroughly  informed 
on  the  subject  of  utility  regulation  and  finance.  There 
is  no  more  fertile  field  for  the  dissemination  of  true 
knowledge  of  the  business  of  public  utilities  than  the 
medium  afforded  by  high  schools  and  universities.  The 
error  exists  commonly  in  public  utility  affairs  of  telling 
the  story  to  those  cognizant  of  the  facts  and  leaving  the 
uninformed  masses  ignorant  of  the  truth  in  connection 
with  this  great  industry." 

The  day  of  profiteering  in  public  utilities,  the  com- 
mittee pointed  cut,  has  gone  down  into  the  dim  and 
distant  past,  and  among  all  the  industries  of  this 
country  today  there  is  not  in  existence  one  that  serves 
the  public  with  less  margin  of  profit  than  does  the  public 
utility.    It  is  virtually  doing  business  on  an  economical 


cost  basis,  earning  only  sufficient  to  pay  the  interest  on 
the  money  which  it  must  borrow  to  develop  and  carry 
op  its  work  of  service  and  lay  a  sufficient  margin  aside 
to  care  for  the  depreciation  on  its  property.  The  com- 
mittee felt  that  the  past  year  had  been  one  of  under- 
standing and  that  the  realization  will  come  to  the  mass 
of  the  people  within  a  brief  period  that  the  utility  v.-hich 
serves  them  is  as  much  an  integral  part  of  the  state  as 
is  any  merchant  or  manufacturer,  and  that  an  industry 
which  helps  in  developing  the  state's  industries  and 
without  which  the  state  could  not  prosper  is  entitled 
to  a  fair  hearing  before  the  court  of  public  opinion. 


Employees  of  Illinois  Utility  Sell  Entire 
Note  Issue  in  One  Week 

WITH  the  employees  acting  as  salesmen,  an  entire 
issue  of  $233,000  of  bond  secured  gold  notes 
of  the  Danville,  Champaign  &  Decatur  (111.)  Rail- 
way &  Light  Company  was  sold  to  the  public  and  em- 
ployees within  one  week.  Commenting  on  the  success 
of  the  campaign,  F.  W.  Bedard,  general  superintendent 
of  the  company's  property  at  Champaign,  said: 

"Up  to  the  present  time  virtually  all  funds  for  de- 
veloping our  properties  have  been  secured  from  outside 
investors  by  selling  the  entire  issue  to  a  broker  to  be 
resold  to  his  clients.  Our  recent  plan  of  offering  cus- 
tomers and  employees  an  opportunity  to  buy  this  secur- 
ity, which  was  an  especially  attractive  one  for  the 
investor,  was  in  the  nature  of  an  experiment. 

"It  is  necessary  for  a  utility  company  operating  in 
growing  communities  of  this  size  to  spend  from  $100,- 
000  to  $400,000  each  year  in  normal  times  in  extensions 
and  improvements  in  order  to  keep  pace  with  the  city. 
In  the  future  it  will  be  the  policy  of  our  company  to 
offer  residents  and  customers  in  these  communities 
securities  it  would  be  required  to  sell  in  order  to  make 
these  extensions." 


New  York  Has  Successful  Electric  Ventilating  Show 


ELECTRIC  ventilation  as  applied  to 
factories,  stores,  theaters,  restrau- 
rants,  homes  and  other  places  was  the 
subject  of  a  successful  show  extending 
over  a  week  and  a  half  from  June  20 
to  June  29  in  the  showrooms  of  the 
New  York  Edison  Company.  This  was 
in    accordance    with    the    free    monthly 


special  show  program  of  the  company. 
The  show  came  during  the  hottest  days 
of  the  summer  and,  advertised  as  the 
coolest  place  in  town,  attracted  un- 
usual attention.  The  illustrations  are 
typical  of  the  exhibits.  In  the  oval 
is  sho«Ti  a  12-ft.  Typhoon  fan,  a  record 
size  for  its  type. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Relationnhip  Between  Efficiency  and  Working  Co.sis 
of  Small  Motors  and  Generator. — E.  G.  Kennard. — 
The  writer  points  out  that  there  is  a  greater  difference 
in  the  efficiency  of  motors  and  generators  rated  alike 
than  is  generally  recognized.  On  account  of  the  increas- 
ing cost  of  electrical  energy  this  has  become  a  more 
important  matter  than  formerly,  and  he  undertakes  to 
show  how  to  balance  a  difference  in  efficiency  against 
the  diffei'ence  in  first  cost. — London  Electrical  Revieiv, 
June  17,  1921. 

Welding  a  Hydro-Electric  Generator  Shaft. — A  de- 
scription of  the  famous  welding  of  a  broken  hydro- 
electric generator  shaft.  The  diameter  of  the  shaft  is 
5  in.  (12.7  cm.)  .-^Poirer,  July  12,  1921. 

Lamps  and  Lighting 

Luminescence  of  Certain  Oxides  Sublimed  in  the 
Electric  Arc. — E.  L.  Nichols  and  D.  T.  Wilber. — Oxides 
prepared  by  sublimation  are  found  to  respond  to  excita- 
tion by  cathode  rays,  as  well  as  to  flame  excitation 
through  a  wide  range  of  temperatures.  The  tempera- 
ture at  which  excitation  ceases  is  in  general  the  same, 
taking  each  band  separately  for  flame  excitation  and 
for  cathode  excitation.  The  shift  in  the  color  of  lumi- 
nescence is  in  general  toward  the  violet  with  rising 
temperature.  The  influence  of  pressure  on  lumi- 
nescence is  also  discussed. — Physical  Review,  June,  1921. 

Recent  Developments  of  the  Quartz-Tube  Mercury 
Lamp. — M.  Leblanc. — The  author  mentions  the  differ- 
ent problems  which  occur  in  the  construction  of  the 
quartz-tube  inclosed  mercury  arc,  describing  the  im- 
provements made  since  1914.  The  article  is  well  illus- 
trated and  contains  details  on  leading-in  wires,  gas- 
filled  lamps,  additional  heating  coils,  metal  anodes, 
equilibrium  of  the  mercury  between  the  electrodes, 
cooling  methods,  and  alternating-current  lamps. — 
Bulletin  de  la  Societe  Franqaise  des  Electriciens.  Vol. 
I,  No.  2   (1921),  page  89. 

Generation,  Transmission  and  Distribution 

Difficulties  of  the  Smaller  Electricity  Supply  Com- 
panies.— A.  N.  Rye. — The  problems  of  the  small  utilities 
in  England  are  set  forth  to  show  that  with  rising 
expenses  and  with  revenues  restricted  by  legislation 
these  companies  have  not  had  sufficient  profit  to  warrant 
any  increase  in  capital  expenditure,  greatly  to  the 
detriment  of  the  industries. — London  Electrician,  June 
24,  1921. 

Industrial  Plant  Substations. — E.  G.  Merrick  and 
B.  N I KIFOROFF.— Several  simplified  one-line  diagrams 
of  sub-stations  are  included  in  this  article,  and  a  brief 
analysis  is  given  of  each  in  order  to  illustrate  more 
clearly  the  considerations  governing  the  selection  of 
different  types  of  stations  to  meet  various  conditions. — 
General  Electric  Review,  June,  1921. 

A  Country  Hydro-Electric  hu^tallation.  —  The  de- 
scription of  a  small  installation  in  which  the  pipe  line 


is  about  2,000  ft.  (600  m.)  long  operating  under  a 
head  of  287  ft.  (87  m.).  The  generating  units  con- 
:dst  of  a  waterwheel  generator  rated  at  22  kw.  and 
operating  at  650  r.p.m.  A  concrete  dam  6  ft.  (2  m.) 
high  with  about  9  ft.  (3  m.)  spillway  and  6  in.  thick, 
is  used  — London  Electrical  Reviev:,  May  27,  1921. 

Electric  Vehicles  from  the  Power  Station  Engineer's 
Vieirpoint. — RAYMOND  J.  MITCHELL. — The  writer  be- 
lieves that  central-station  managements  in  England 
are  losing  an  opportunity  to  push  electric  vehicle  service 
as  an  off-peak  load. — London  Electrician,  June  24,  1921. 

Ash  Disposal  in  Large  Boiler  Houses. — R.  SCHOLTES. 
— An  interesting  article  containing  details  about  dif- 
ferent methods  of  ash  disposal  and  their  operating 
cost  per  ton  of  ashes.  It  was  found  from  answers  to 
a  circular  letter  sent  out  to  a  number  of  steam  power 
plants  that  there  is  a  large  variation  of  the  cost  of  the 
disposal  of  ashes  in  the  different  plants,  from  a  mini- 
mum of  6.38  to  a  maximum  of  43.02  marks  per  ton. 
Employing  hand  power,  a  man  can  handle  about  3  tons 
of  ashes  per  day,  and  at  present  wages  receives  42 
marks  a  day,  so  that  an  amount  of  14  marks  per  ton 
would  be  normal.  During  the  war  a  large  number  of 
prisoners  were  used  for  ash  handling  in  many  German 
power  plants.  A  tabulation  is  given  comparing  pneu- 
matic, conveyor  and  hand  systems: 


System 

Cos-t  per  ton 

One  man  per  day 


Bumatic 

Conveyer 

Hand 

34  0 

13.20 

17.50  ml 

5  tons 

7.5  tons 

2.6    ton 

-Elektrische  Kraftbetriebe  urid  Bahnen,  June  10,  1921. 
The  Electric  Melting  Funiace  as  a.  Central-Station 
Load. — H.  A.  Winne. — The  author  points  out  the  im- 
portance of  electric  furnace  loads  both  for  steel  makin,? 
and  brass  melting,  giving  the  accompanying  table  on  the 
develooment  of  the  electric  steel  furnace  industry: 


TOTAL  CAPACITY  AND  POWER  COXSCMPTIOX  OF 
ELECTRIC  STEEL  FrRNACE.S 

Estimated  Total  Estimated  Total 

Installed  Kva.  Annual  Kw.-Hr. 

Year                             Capacity  Power  Consumption 

l')ll 5.000  22.000,000 

I')15 25,000  45.000.000 

1917 100,000  155,000,000 

1910                                240  000  2t.O  000,000 
1921 


:n  111! 


He  discusses  the  matter  of  power  factor  to  show  that 
the  electric  furnace  is  not  an  undesirable  central-station 
load.  Both  arc  and  induction  furnaces  are  considered. 
— General  Electric  Review,  June.  1921. 

Ground  Protection. — A.  ROTH. — The  author  compiles 
the  many  different  methods  used  today  for  ground  pro- 
tection and  criticises  their  properties  and  reliability. 
The  article  considers:  (1)  Compensation  of  the  ground 
current;  (2)  Y-point  grounding;  (3)  horn  gap  with 
resistance;  (4)  cylinder  gap  with  resistance;  (5)  alumi- 
num cells;  (6)  lead  superoxide  cells;  (7)  Nicholson  arc 
quencher.     A   great    number   of   tests   on   actual   lines. 
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to  study  the  size  and  length  of  the  aix  formed  and  to 
analyze  each  case,  conclude  the  article. — Elektrotech- 
nischc  Zeitschrift,  June  23,  1921. 

The  Dalmarnock  Power  Station. — A  continuation  of 
the  article  appearing  in  the  May  27  issue,  in  which 
further  details  of  the  15,000-kw.  generator  as  installed 
in  this  plant  are  given. — London  Engineering,  June.  10, 
1921. 

Traction 

Standardizing  of  Output  of  Motors  for  Street  Rail- 
ways, Brc.nch  Line  Roads  and  Main  Roads. — A  WiCH- 
ERT. — This  is  an  attempt  at  economical  motor  stan- 
dardization on  a  scientific  basis.  For  all  trolley  lines, 
suburban  roads,  subway  and  city  surface  lines,  which 
are  operated  by  direct  current,  motors  should  be  de- 
signed in  steps  of  the  cube  root  of  two,  that  is  at 
about  a  25  per  cent  increase  from  step  to  step,  and  it 
is  assumed  that  with  ten  types  all  requirements  could 
be  covered  up  to  1,000  hp.  For  alternating-current  main 
roads  steps  according  to  the  square  root  of  two,  or 
about  41  per  cent  increase  between  motor  sizes,  are 
suggested.  For  speeds  within  45  km.  to  125  km.  per 
hour  and  locomotive  t>TDes  with  two  to  six  driving 
axles  of  a  total  of  from  580  hp.  to  2,320  hp.  only  two 
types  of  motors  would  be  sufficient. — Elektrotechnische 
Zeitschrift,  June  23,  1921. 

Pioneer  Trackless  TrcUey  Installation. — It  is  said  that 
the  trackless  trolley  bus  has  been  put  in  operation  in 
conjunction  with  rail  service  in  the  city  of  Richmond. 
Tests  are  being  conducted  to  demonstrate  its  worth  and 
flexibility  in  comparison  with  cars  running  on  tracks. 
Details  of  construction  are  given  which  show  this  bus 
to  be  comparable  to  the  one-man  safety  car.  The  double 
trolley  overhead  construction  is  also  described. — Elec- 
tric Railway  Journal,  June  25,  1921. 

Fundamentols  of  Rational  Electrification. — GEORGE 
R.  Henderson. — An  example  is  worked  out  to  show 
what  factors  should  govern  the  adoption  of  electric 
operation  on  heavy  grades. — Railway  Electrical  Engi- 
neer, June,  1921. 

Installations.  Systems  and  Appliances 

Electric  Driving  in  the  Paper  .Mill  on  Heat  Economy 
Lines.  —  A.  B.  Mallinson. —  In  paper  manufacture 
steam  is  said  to  be  a  necessity  for  several  processes.  It 
is  shown  how  steam  otherwise  wasted  can  be  used  for 
electric  generation.  Various  types  of  power  houses  are 
discussed  for  the  utilization  of  this  surplus  steam. — 
London  Electrician,  June  17,  1921. 

Electric  Drive  for  Small  Automatic  Self-Dumping 
Skip  HrA.'its.—R.  H.  McLain  and  C.  B.  Connely.— The 
authors  discuss  three  general  classes  of  self-dumping 
skip  hoists  with  the  idea  of  showing  their  usefulness 
and  also  their  limitations.  They  express  the  opinion 
that  the  field  of  u.sefulness  of  these  skip  hoi.sts  could 
be  considerably  extended  by  a  careful  s,tudy. ^General 
Electric  Review,  June,  1921. 

Ground  Choke  Coils  ns  a  Protection  Against  Ground 
Current  and  Overvr.Uagcs. — R.  Bauch. — A  long  theo- 
retical treatise  dealing  with  the  action  of  a  grounding 
choke  coil.  Without  the  use  of  such  a  coil  a  voltape  of 
about  four  times  the  normal  value  has  to  pass  through 
one  phase  of  a  three-phase  transformer  in  case  of  a 
ground  on  one  phase,  which  will  in  most  cases  cause  a 
puncture.  Connecting  a  grounding  choke  coil  to  the 
Y-point  of  the  transformer  will  prevent  the  reflection 


back  through  the  transformer  with  increased  potential, 
of  a  line  disturbance  caused  by  a  ground  on  the  line, 
but  will  annihilate  this  oncoming  energy  and  pass  it  to 
ground.  It  is  necessary,  however,  to  have  all  this 
energy  pass  through  the  winding  of  the  transformer. 
Its  coils  will  not  stand  this  stress  if  the  overvoltage 
disturbance  is  backed  by  a  large  amount  of  energy. 
The  grounding  choke  coil  is  therefore  not  suited  for  the 
safe  annihilation  of  traveling  waves.  By  means  of 
theoretical  calculations  the  author  finds  that  it  is  much 
better  to  employ  on  a  three-phase  line  three-pole  ground- 
ing coils  instead  of  one  Y-point  choke  coil.  Such  a  pole 
ground  should  consist  of  a  three-phase  transformer 
with  a  fourth  magnetic  return,  i.e.,  a  four-legged  core. 
Its  primary  is  star-connected  with  grounded  neutral: 
the  secondai-y  is  an  open  delta,  closed  over  a  special 
regulating  iron-core  reactance.  The  author  describes 
in  detail  laboratory  experiments,  made  with  such 
"quenching  transformers,"  using  the  oscillograph  ex- 
tensively to  investigate  its  operation.  Finally  the  actual 
con.struction  of  these  transformers  and  their  proper 
connection  is  given.  —  Elektrotechnische  Zeitschrift, 
June  2  and  9,  1921. 

Electric  Pumping. — L.  F.  Adams  and  R.  A.  Jones. — 
A  comparison  between  pumping  by  electricity,  gas  en- 
gines and  steam  engines,  showing  the  economy  of  the 
electric  drive  for  this  purpose. — General  Electric  Re- 
view, June,   1921. 

Telegraphy.  Telephony  and  Signals 

Radio  Telephony:  .A  Survey. — R.  L.  Smith-Rose. — 
This  is  the  first  of  a  series  of  articles  on  the  develop- 
ment of  radio  telephony.  In  this  number  the  author 
discusses  problems  and  principles  in  a  general  way  and 
also  the  Duddell-Poulsen  arc. — Beama  (British  Elec- 
trical and  Allied  Manufacturers'  Association),  June, 
1921. 

Automatic  Telephone  Systems. — M.  GUTTZEIT. — The 
installation  of  automatic  telephones  offers  great  tech- 
nical and  economical  advantages.  The  system  of  Stow- 
ger-Siemens  and  the  Western  Electric  apparatus  are 
described.  In  spite  of  the  high  development  of  these 
systems,  they  are  not  fully  worked  out  as  yet,  the  final 
tendencies  being  toward  the  cheapening  of  the  equip- 
ment. The  self-connecting  telephone  is  excellently  suited 
lor  private  exchanges,  even  those  of  smallest  extent. 
It  may  also  be  used  to  advantage  for  the  betterment  of 
manually  operated  exchanges.  The  paper  is  well  illus- 
trated.— Vereines  Deutscher  Ingenieure,  June  11,  1921. 

Miscellaneous 

The  English  Electrical  Ivduslry. — E.  ROSENBERG. — 
The  following  points  of  decisive  importance  are  con- 
sidered: (1)  Free  trade,  whereby  the  English  industry 
remained  unprotected  from  foreign  competition,  while 
it  was  not  dependent  on  English  suppliers  alone  for  raw 
material;  (2)  the  strength  of  the  trade  unions,  which 
everywhere  hampered  free  development;  (3)  the  large 
number  of  manufacturers,  mostly  small  or  of  moderate 
size  only,  carrying  on  unlimited  competition  with  one 
another;  (4)  owing  to  the  severe  competition  between 
firms,  the  position  of  the  buyer,  and  particularly  that 
of  the  buyer's  technical  expert,  became  all-powerful. 
The  writer  deplores  the  severe  guarantee  conditions 
which,  as  an  outgrowth  of  these  conditions,  have  been 
imposed  by  consulting  engineers. — London  Electrician, 
June  3,  1921. 
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Reports  of  Association  Meetings  and  Conventions 


President  of  American  Engineering  Coun- 
cil to  Be  Elected  Next  Month 

ELECTION  of  a  president  in  succession  to  Secretary 
of  Commerce  Hoover  will  be  the  most  important 
business  before  the  American  Engineering  Council  of 
the  Federated  American  Engineering  Societies  when  it 
meets  in  the  Cosmos  Club  at  Washington  on  Sept.  30 
with  Vice-chairman  Calvert  Townley  in  the  chair.  Nomi- 
nations for  the  presidency  were  ordered  at  the  last 
meeting  of  the  executive  board  to  be  reported  at  the 
September  meeting. 

It  is  probable  that  the  board  will  decide  at  this  meet- 
ing whether  to  hold  future  meetings  regularly  at  its 
headquarters  in  Washington  or  to  continue  to  meet  at 
various  engineering  centers  as  in  the  past  year.  Other 
matters  that  will  come  up  for  consideration  are  plans 
for  the  engineering  assembly,  extension  of  employment 
service  and  the  question  of  licensing  and  registration 
of  engineers.  A.  P.  Davis  is  chairman  of  the  engineer- 
ing assembly  committee,  the  other  members  being  Philip 
N.  Moore,  L.  P.  Alford,  John  C.  Hoyt  and  F.  A.  Vaughn. 
Present  plans  are  to  make  this  assembly  a  three-day 
meeting  in  January.  One  day  will  be  given  to  special 
meetings  of  the  executive  boards  of  member  organiza- 
tions and  committees  of  the  A.  E.  C;  one  day  will  be 
given  to  the  sessions  of  the  A.  E.  C,  and  at  least  one 
day  will  be  given  to  the  discussion  of  some  special  topic 
such  as  elimination  of  waste,  licensing  and  engineers, 
the  national  department  of  public  works  or  some  other 
subject  of  equal  importance  to  the  engineering  pro- 
fession. 

On  the  question  of  licensing  of  engineers  it  is  con- 
templated that  the  council's  licensing  committee  will  be 
able  to  submit  a  complete  report  to  the  board  as  a 
result  of  hearings  to  be  held  before  the  committee  on 
this  subject. 


New  Orleans  Utility  Held  Not  Justified 
in  Refusing  New  Service 

HOLDING  that  the  light  and  power  supply  of  New 
Orleans  is  in  a  precarious  condition,  the  committee 
appointed  by  the  Commission  Council  of  that  city  to 
investigate  the  stations  of  the  New  Orleans  Railway  & 
Light  Company  has  none  the  less  reported  that  the 
company,  which  is  in  the  hands  of  a  receiver,  had  no 
justification  for  refusing  to  take  on  additional  small 
consumers  in  the  districts  now  served  or  contiguous 
areas.  The  committee,  of  which  City  Engineer  K'.orer 
and  City  Electrician  Cullinan  are  members,  made 
recommendations  looking  to  the  speedy  rehabilitation 
of  the  company's  plant  and  the  installation  of  new  equip- 
ment to  keep  pace  with  the  city's  needs.  It  declares 
that  in  order  to  have  the  situation  in  hand  by  the 
winter  of  1922-1923  it  is  essential  that  two  10,o60-kw. 
alternating-current    generators    and    nearly    equivalent 


boiler  capacity  should  be  supplied.  It  suggests  that  if 
no  other  means  of  raising  funds  can  be  found  receivers' 
certificates  to  cover  the  cost  of  this  equipment  shall  be 
issued. 

Commissioner  of  Public  Utilities  Maloney  announced 
that  he  and  the  utility  expert  employed  by  the  citj- 
would  take  up  immediately  with  the  railroad  officials. 
Receiver  O'Keefe  and  General  Manager  Kempster,  the 
matter  of  the  company's  refusal  to  take  on  small  con- 
sumers of  light  and  power. 

Service-Running  Contests  Popular 

SERVICE-RUNNING  contests  like  the  one  put  on  at 
the  Drake  Hotel  during  the  Chicago  convention  of 
the  National  Electric  Light  Association  are  rapidly  be- 
coming a  feature  of  central-station  employees'  outing 
picnics.  One  was  held  at  the  Edison  picnic  in  Chicago 
on  June  18  in  which  a  crew  each  from  Chicago  and 
Milwaukee  participated,  the  Milwaukee  crew  winning. 
At  the  annua!  picnic  of  the  employees  of  the  Milwaukee 
Electric  Railway  &  Light  Company  on  July  27  the  same 
crews  participated  in  a  contest  which  was  won  by 
Chicago.  The  elapsed  time  for  the  Chicago  and  Mil- 
waukee crews  respectively  in  the  latter  contest  was  nine 
minutes  and  fifty-nine  seconds  and  ten  minutes  and 
forty-seven  seconds,  with  corrected  time  for  penalties 
of  ten  minutes  and  thirty-four  seconds  and  twelve  min- 
utes and  twenty-two  seconds.  The  corrected  time  in  the 
former  contest  was  14:32.2  for  Milwaukee  and  1.5:07.5 
for  Chicago.  The  total  penalties  assessed  in  the  former 
contest  were  205  seconds,  of  which  135  were  for  the 
violation  of  safety  rules.  Penalties  for  accidental 
dropping  of  tools  and  materials  are  not  counted  as  vio- 
lations of  safety  ru'.es.  The  reduced  time  at  Milwaukee 
is  due  partly  to  a  reduction  in  amount  of  work  done 
but  also  to  much  better  and  cleaner  work  on  the  part  o*" 
the  crews. 

The  employees  of  the  Cleveland  Electric  Illuminating 
Company  recently  staged  a  contest  of  this  kind  and  a 
number  of  other  Middle  Western  companies  are  also 
holding  contests  within  their  own  ranks.  The  Chicago- 
Milwaukee  contests  are  the  first  ones  between  the 
employees  of  different  companies.  They  have  excited 
a  great  deal  of  attention  and  are  becoming  the  subject 
of  inquiries  from  all  over  the  country. 


Seattle  to  Continue  Work  on  Skagit 
Development 

ADDITIONAL  bonds  in  the  amount  of  $5,500,000  have 
,.  been  voted  by  the  City  Council  of  Seattle  to  con- 
tinue the  development  of  power  on  the  Skagit  River. 
Several  million  dollars  have  already  been  spent  in  pre- 
liminary work  on  this  project,  which  is  situated  more 
than  100  miles  north  of  the  city.  The  plans  call  for 
an  initial  installation  of  30,000  kw.  in  two  generating 
units,  a  tunnel,  a  crib  dam  and  a  single-circuit,  165,000- 
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volt  transmission  line  to  the  city.  Later  it  is  planned 
to  build  a  permanent  concrete  dam  and  raise  the  head 
so  that  60,000  kw.  may  be  obtained  from  the  original 
units  by  changing  the  runners  on  the  turbines.  The 
third  step  in  the  development  of  the  plant  will  probably 
be  the  addition  of  a  third  unit  of  30,000  kw.  rating, 
bringing  the  station  to  its  ultimate  capacity  of  90,000 
kw.  It  is  not  expected  that  the  station  will  be  in 
operation  before  two  or  three  years. 


S.  Z.  Mitchell  Again  Heads  N.  E.  L.  A. 
Public  Policy  Committee 

PRESIDENT  BUMP  of  the  National  Electric  Light 
Association  announced  this  week  the  acceptances  of 
the  following  national  committee  chairmen: 

Public  policy  committee — S.  Z.  Mitchell,  president 
Electric  Bond  &  Share  Company,  New  York  (re-ap- 
pointed). 

Customer  ownership  committee — John  F.  Gilchrist, 
vice-president  Commonwealth  Edison  Company,  Chicago 
(new  committee). 

Rural  lines  extension  committee — G.  C.  Neff,  general 
superintendent  Wisconsin  Power,  Light  &  Keat  Com- 
pany, Madison,  Wis.   (new  committee). 

Rate  research  committee — Alex  Dow,  president  De- 
troit Edison  Company  (reappointed). 


Southern  California  and  Cleveland 
Companies  Issue  New  Bonds 

SIX  million  dollars  in  genei'al  and  refunding  mortgage 
6  per  cent  gold  bonds  of  the  Southern  California ; 
Edison  Company  have  been  placed  on  the  market  at  88, 
to  yield  7.07  per  cent.  These  bonds  are  due  Feb.  1,  1944, 
and  are  redeemable  at  105  and  interest  on  any  interest- 
payment  date  up  to  and  including  Feb.  1,  1942,  and  at 
102  and  interest  on  any  interest-payment  date  there- 
after. 

The  Cleveland  Electric  Illuminating  Company  an- 
nounces an  issue  on  Aug.  1  of  $5,000,000  twenty-year 
7  per  cent  sinking-fund  gold-debenture  bonds  at  95  and 
interest,  to  net  about  7i  per  cent.  A  sinking  fund  of 
2J  per  cent  per  annum  of  the  total  amount  of  debenture 
bonds  issued  is  provided  for  their  purchase  in  the  mar- 
ket, if  obtainable,  up  to  100  and  interest. 


Lackawanna  Railroad  Electrification 
Bids  Rejected 

ALL  BIDS  for  supplying  electrical  equipment  for  the 
l\.  proposed  electrification  of  some  of  the  mileage 
of  the  Delaware,  Lackawanna  &  Western  Railroad  have 
been  rejected.  Although  the  extent  of  the  electrifica- 
tion has  not  been  definitely  decided,  the  initial  installa- 
tion would  be  that  part  of  the  Lackawanna  system 
running  through  the  anthracite  coal  region  of  which 
Scranton,  Pa.,  is  the  center. 

Friday,  .luly  29,  was  the  last  day  upon  which  bids 
could  be  submitted.  All  were  found  unsatisfactory. 
Gibbs  &  Hill,  consulting  engineers  for  the  Lakawanna, 
received  the  bids,  and  it  is  understood  that  new  offers 
probably  will  be  advertised  for  in  the  near  future.  The 
General  F^iectric  Company  and  Westinghouse  Electric 
&  Manufacturing  Company  were  the  only  companies 
that  submitted  bids  for  furnishing  the  heavier  equip- 
ment. 


D.  H.  Braymer  Becomes  Co-Editor  of  the 
"Electrical  World" 

WITH  this  issue  Daniel  H.  Bra\-mer,  who  since 
April,  1919,  has  been  managing  editor  of  the 
Electrical  World  in  charge  of  production  and  with 
supervision  over  the  engineering  phases  of  the  paper, 
becomes  co-editor  with  William  H.  Onken,  Jr.  By  this 
appointment  Mr.  Onken  is  enabled  to  engage  more  fully 
in  the  study  of  national  problems  of  economic  impor- 
tance to  the  electrical  industry  in  addition  to  keeping 
actively  in  touch  with  the  guiding  forces  of  the  national 
associations  in  the  field. 

Mr.  Onken  joined  the  editorial  staff  of  the  A)nerican 
Electrician  in  1900,  and  in  1906,  when  it  was  absorbed 
by  the  Electrical  World,  he  became  managing  editor 
of  the  latter  and  ten  years  subsequently  was  made  its 
editor. 

Mr.  Braymer  first  came  on  the  ELECTRICAL  WORLD 
staff  in  1915  as  engineering  editor.  Two  years  later  he 
resigned  to  become  editor  of  the  Electrical  Record.     In 
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1919  he  returned  to  the  Electrical  World  as  managing 
editor.  Mr.  Braymer  was  born  in  Hebron,  N.  Y.,  in 
1884  and  was  graduated  with  the  degrees  of  A.  B.  and 
E.  E.  from  Cornell  in  1906.  His  first  occupation  after 
graduation  was  with  the  Electrical  Testing  Labora- 
tories, New  York  City,  in  special  work  on  alternating- 
current  apparatus.  He  resigned  to  become  factory 
inspector  in  the  service  and  maintenance  engineering 
department  of  the  Western  Electric  Company  at  New 
York,  later  becoming  special  engineer  for  that  company. 
Since  1910  he  has  devoted  himself  to  editorial  work  in 
the  electrical  field.  He  was  editor  of  Electrical 
Etifjineerirui,  formerly  the  Southern  Electrician,  until 
1915,  when,  as  stated  before,  he  joined  the  Electrical 
World  staff.  He  is  author  of  "Armature  Winding  and 
Motor  Repair"  and  joint  author  with  W.  T.  Taylor  of 
"American   H.i/dro-Electric   Practice." 


Oklahoma  to  Adopt  Construction  Rules 

TENTATIVE  printed  construction  rules  have  been 
issued  for  discussion  by  the  Corporation  Commis- 
sion of  Oklahoma.  These  cover  overhead  crossings, 
conflicts  and  inductive  interference.  The  inductive 
interference  rules  follow  the  form  of  the  California 
rules.  Hearings  were  originally  set  for  August  but 
have  been  postponed  to  Sept.  13,  when  a  public  hearing 
will  be  held. 
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Crocker- Wheeler-Curtis    Association 
Lasted  Over  Half  a  Century 

IN  PRESENTING  in  the  issue  of  July  16  the  appre- 
ciation by  Dr.  S.  S.  Wheeler  of  the  accomplishments 
jf  the  late  Prof.  F.  B.  Crocker  it  was  erroneously  stated 
that  Professor  Crocker,  Dr.  Wheeler  and  Charles  G. 
Curtis  had  been  "in  almost  constant  contact  about  tech- 
nical matters  for  forty  years."  The  facts  are  that  all 
three  had  been  brought  together  as  boys  because  of 
their  great  liking  for  technical  studies.  Young  Wheeler 
was  making  a  collection  of  chemicals  and  Crocker  was 
introduced  to  him  as  a  person  from  whom  he  could  get 
certain  chemicals  that  he  had  been  unable  to  obtain 
anywhere  else.  Curtis  was  attracted  to  Wheeler  because 
of  certain  mechanical  devices  the  latter  had  made  in 
school.  Thus,  as  a  matter  of  fact,  it  was  more  than 
fifty  years  ago  when,  as  boys  of  about  ten  years,  these 
men  began  their  association  from  which  so  much  of 
value  to  mankind  was  to  result. 


Cincinnati  Gas  &  Electric  to  Increase  Its 
Generating  Capacity 

BY  THE  flotation  of  $6,000,000  in  gold  notes,  to 
which  issue  reference  has  already  been  made  in  the 
Electrical  World,  the  Cincinnati  Gas  &  Electric  Com- 
pany has  been  enabled  to  enter  upon  a  program  of 
expansion  and  improvement  of  which  the  chief  feature 
will  be  the  installation  of  a  fourth  generating  unit  in 
its  power  house,  bringing  the  total  normal  rating  of 
the  station  to  100,000  kw.,  or  120,000  kw.  under 
pressure.  Other  improvements  scheduled  are  substa- 
tions, transmission  lines  and  extensions  to  the  electric 
and  gas  properties. 

The  great  growth  of  the  electrical  business  of  the 
company  is  shown  in  the  figures  for  the  years  1915  and 
1920.  In  1915  the  peak  of  the  company's  electric  load 
was  22,500  kw.,  while  in  1920  it  exceeded  70,000  kw. 
The  three  present  turbine  units  have  a  normal  capacity 
of  75,000  kw.  Under  a  twenty-year  contract  recently 
made  the  company  will  supply  the  street-railway  sys- 
tem with  one-half  of  its  electric  power.  This  will  be 
made  possible  about  the  first  of  September,  when  the 
fourth  unit  will  be  in  operation. 

The  report  recently  distributed  to  the  stockholders 
shows  that  the  number  of  electrical  consumers  has  in- 
creased by  leaps  and  bounds  under  the  presidency  of 
W.  W.  Freeman.  On  Jan.  1,  1916,  their  total  number 
was  23,663;  at  present  they  number  more  than  56,000. 


Definite  Steps  Taken  to  Develop 
Electrified  Furniture 

JOSEPH  F.  BECKER,  sales  manager  United  Electric 
Light  &  Power  Company,  New  York  City,  gave  an 
interesting  talk  before  the  executive  committee  of  the 
Commercial  Section,  N.  E.  L.  A.,  at  the  A;^socia- 
tion  Island  meeting,  on  the  subject  of  electrified  fur- 
niture. The  United  company  has  appropriated  $2,000 
for  the  purchase  and  equipment  of  a  complete  set  of 
residence  furniture,  as  a  practical  demonstration  of 
the  benefits  that  will  be  derived  from  the  installation 
of  additional  convenience  outlets  in  the  furniture  itself, 
and  Mr.  Becker  is  devoting  much  time  and  attention  to 
the  development  of  this  new  idea. 

The  innovation  comes  as  the  outgrowth  of  a  series 
of  conferences  which  Mr.  Becker  has  had  with  the  New 


York  Furniture  Exchange,  several  furniture  manufac- 
turers and  a  number  of  large  department  stores.  He 
reported  the  furniture  people  as  enthusiastic  over  the 
idea  and  confident  that  it  will  have  strong  popular 
appeal.  As  the  first  step  the  United  company  proposes 
to  produce  an  assortment  of  electrified  furniture  and 
place  it  on  exhibition  this  fall  at  the  New  York  Electric 
Show,  the  New  York  Furniture  Show,  in  the  furniture 
department  of  the  John  Wanamaker  department  stort 
in  New  York,  at  the  company's  own  salesroom  and  finally 
at  the  N.  E.  L.  A.  convention  next  summer. 

Mr.  Becker  exhibited  models  of  furniture  and  ex- 
plained in  general  the  plans  for  equipping  the  different 
pieces  with  convenience  outlets.  The  matter  of  wiring 
methods,  he  said,  has  already  been  taken  up  with  the 
Underwriters,  and  it  is  proposed  to  have  a  set  of 
standard  specifications  drawn  up  by  the  Underwriters* 
Laboratories  in  Chicago  for  the  guidance  both  of  the 
furniture  manufacturers  and  the  electrical  contractors 
who  may  be  called  upon  to  install  receptacles  in  furni- 
ture already  in  use.  Mr.  Becker  asked  the  Commercial 
Section  to  co-operate  by  providing  the  necessarj'  funds 
for  the  development  of  the  standard  specifications,  and 
an  appropriation  of  $700  was  voted  to  defray  this 
expense. 

Federal  Power  Commission  Issues  More 
Licenses  and  Permits 

THE  executive  secretary  of  the  Federal  Power  Com 
mission  has  been  authorized  to  issue  the  necessary 
supplemental  instrument  changing  licenses  issued  prict 
to  May  28  so  as  to  make  them  subject  to  the  regulations 
as  amended  on  that  date.  Licenses  have  been  issued  by 
the  commission  to  the  Rock  Creek  Power  Company,  a 
Montana  corporation,  for  a  1,060-hp.  development  on 
Rock  Creek,  in  the  Missoula  National  Forest;  to  Grace 
S.  Eyre  of  Buena  Vista,  Col.,  covering  a  560-hp.  project 
on  Chalk  River,  in  the  Leadville  National  Forest;  to 
the  Wisconsin-Minnesota  Light  &  Power  Company  for 
a  development  on  the  Chippewa  River,  in  Sawyer 
County,  Wis.,  and  to  the  Idaho  Power  Company  cover- 
ing a  transmission  line  on  the  Fort  Hall  Indian  Reser- 
vation designed  to  permit  an  exchange  of  power  be- 
tween the  systems  of  the  Idaho  Power  Company  and 
the  Utah  Light  &  Power  Company. 

Preliminary  permits  have  been  issued  to  Reed  A. 
Bingham  for  a  4,500-hp.  project  on  the  Perdido,  Styx 
and  Blackwater  rivers  in  Alabama  and  Florida  and  to 
the  Columbia  Railway  &  Navigation  Company  for  a 
project  which  involves  the  connection  by  canal  of  the 
Santee  and  Cooper  rivers.  A  proposed  power  develop- 
ment by  Union  City,  Mich.,  on  the  St.  Joseph  River  in 
Branch  County,  Mich.,  has  been  found  not  to  come 
under  the  jurisdiction  of  the  Federal  Power  Commis- 
sion because  the  river  at  that  point  is  not  navigable 
and  the  development  does  not  affect  interstate  or  for- 
eign commerce. 

Construction  Rules  Contemplated  in 
Georgia 

A  BILL  now  before  the  Legislature  authorizes  the 
Railroad  Commission  of  Georgia  to  establish  over- 
head construction  rules.  Overhead  crossings,  conflicts 
and  inductive  interference  are  included  in  the  bill  in 
its  present  state.  It  is  understood  that  the  bill  requires 
the  adoption  of  rules  within  ninety  days  after  the  law 
becomes  effective. 
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Chicopee  to  Buy  Electricity  for  Fifteen 
Years  More 

A  FIFTEEN-YEAR  contract  between  the  city  of 
Chicopee,  Mass.,  and  the  Turners  Falls  (Mass.) 
Power  &  Electric  Company  went  into  effect  Aug.  1. 
The  city  has  been  purchasing  electricity  from  the  com- 
pany for  the  last  five  years,  and  the  new  base  rate 
represents  an  increase  of  slightly  under  5  mills  per 
kilowatt-hour.  The  municipal  lighting  department  noti- 
fied the  city  Water  Department  that  its  rates  for 
electric  pumping  would  be  correspondingly  increased. 
The  base  rate  in  the  new  contract  is  1.65  cents  per 
kilowatt-hour.  A  coal  clause  is  also  embodied,  with  an 
added  rate  of  1.25  mills  per  dollar  increase  per  gross 
ton  in  the  average  cost  of  coal  stored  at  the  company's 
Hampden  steam  plant  above  an  eight-dollar  base.  If 
on  the  first  of  any  month  the  cost  of  coal  exceeds  $8 
at  that  point,  the  additional  charge  is  computed  as  fol- 
lows: The  total  kilowatt-hours  taken  by  the  city  during 
the  month  is  divided  by  the  total  permanent  power 
billed  to  all  customers  of  the  company  during  that 
period,  and  the  quotient  is  multiplied  by  the  total 
number  of  kilowatt-hours  generated  by  steam  which 
is  generated  or  purchased  by  the  company  during  that 
month  to  supply  its  permanent  load.  This  product 
equals  the  number  of  kilowatt-hours  taking  the  added 
rate. 

Unusual  Activity  in  Inductive 
Interference  Situation 

UNUSUAL  activity  appears  to  characterize  the  induc- 
tive interference  situation,  particularly  in  the 
adoption  of  rules.  The  Ohio  Legislature  passed  a  law, 
effective  Aug.  3,  requiring  the  adoption  of  overhead 
construction  rules,  including  regulations  on  inductive 
interference,  within  six  months.  The  Georgia  Legisla- 
ture has  a  similar  bill  before  it  now.  The  Oklahoma 
Corporation  Commission  has  issued  tentative  rules  and 
set  hearings  for  September. 

In  Illinois  the  Homer  case  was  no  sooner  disposed  of 
than  the  Lena  case,  involving  the  desirability  of  ground- 
return  telephone  circuits,  came  before  the  commission 
and  attracted  attention  from  both  the  telephone  and  the 
power  interests.  A  similar  case  came  before  court  at 
Worthington,  Minn.,  two  weeks  ago,  but  was  settled 
by  a  temporary  agreement. 


The  chief  engineer  of  a  Middle  Western  commission 
who  cannot  be  quoted  told  a  representative  of  the 
Electrical  World  that  there  was  unusual  activity  in 
this  matter  in  his  state,  no  less  than  four  cases  requir- 
ing his  immediate  attention,  though  they  had  not  as  yet 
reached  the  stage  of  public  hearings. 

Agitation  was  started  this  spring  in  Wisconsin  by  a 
suggestion  of  an  independent  telephone  representative 
to  the  Wisconsin  Electrical  Association  for  the  appoint- 
ment of  an  inductive  interference  joint  committee.  As 
yet  the  move  has  made  no  particular  progress. 

In  addition  to  these  moves  that  have  become  public 
there  have  been  several  cases  in  various  parts  of  the 
country  not  made  public  in  which  temporary  settlements 
have  been  made  between  the  interests  affected. 


Heavy  Light  and  Power  Financing  in  July 

THE  demand  for  all  high-grade  investment  issues 
has  been  extremely  active  because  of  the  decided 
relaxation  in  monetary  conditions.  Accordingly  the 
volume  of  investments  offered  by  the  electric  light  and 
power  utilities  during  July  was  of  large  proportions. 
The  twenty  bond  and  note  issues  of  the  month,  as  listed 
in  the  table  below^  totaled  $50,697,315,  yielding  on  an 
average  7.51  per  cent.  Since  the  beginning  of  the  year 
electric  utility  investment  offerings  aggregated  $247.- 
358,143.  This  figure,  denoting  an  increase  of  abouf 
$50,000,000  over  the  corresponding  total  for  the  first 
seven  months  of  1920,  is  further  evidence  of  the  up- 
ward trend  in  utility  financing. 

This  month's  flotation  is  twice  as  large  as  that  of 
July  of  last  year,  exceeds  that  of  last  month  by  over 
$30,000,000  and  falls  short  of  equaling  the  record  set 
in  May  by  only  $5,000,000.  Longer  terms,  larger  single 
issues  and  lower  rates  of  interest  are  the  chief  features 
to  be  noted.  All  but  two  of  the  issues  are  for  a  period 
of  from  fifteen  to  thirty  years,  and  seven  of  them  exceed 
$3,000,000  each.  The  decline  in  the  past  few  months 
in  the  rate  of  return  has  been  considerable  and  con- 
stant. In  April  the  average  yield  was  7.78  per  cent; 
this  month  it  was  7.51  per  cent. 

The  $7,000,000  issue  by  the  Rochester  Gas  &  Electric 
Corpoi-ation  of  twenty-five-year  general  mortgage  gold 
bonds,  selling  at  96  to  yield  7.35,  constitutes  the  largest 
single  offering. 


Name  of  Company 
Roche9tprGa»&  i:ir<trir  Corp 
Cinnnnati  Gas  &  Klcrtrit-  Co    . 
Commonwealth  Kdisnn  Co   . 


$7,000,000 
5.000.000  1 
6.000.000 


Class  of  Security 
Cenpral  mortgaRc  series  B  gold  bonds 
). Convertible  gold  notes  serured   . . 
First  mortgage  gold  bonds     


Rate  of  Per  Cent  Offered 

Purpose  of  Issue        Interest    Yield  At 

Refunding  and  extensions     7              7.35  96 

Refunding  and  extensions     8              8.20  99.75 
Reimburse  capital  expen- 


ditu 


for 


Detroit  Edison  Co 

Cleveland  Electrir  A-  lUuminatinK  Co.. 
Detroit  Cnited  Uy    

Central  Maine  Power  Co 

Milwaukee  Klcctrie  Ry.  &  Light  Co.  . 

Br<wklyn  Kdisoo  Co 

New  Fingland  Power  Co 


5.569.000     25-yr.  First  and  refunding  mortgage  bonds,  series  B  o 

1915 

5.000.000     20-vr.  Sinking  fund  gold  debentures 

4.000.000      1-vr.  A  First  mortgage  collateral  sinking  fund  gold  bond: 

26-yr. 

20-yr,  First  and  general  mortgage  bonds,  series  A    .... 

Cumulative  preferred  stock ...... 

20-yr.  General  mortgage  series  D  gold  bonds 

Cumulative  preferred  stock 


struction 6 

New  construction  .....  6 
Additions  to  equipment.  .  7 
Refunding  .  .8 


3.000,000 
3.000.000 
3.000.000 
1.250.000 


Additions  and  extensions.     7 


6.75 

7   15 

7  50 
8.50  & 

8  10 

7  45 

8  00 
7  15 


91   5 


Sbawinigan  Water  &  Power  Co. .  . 

Adiron<lack    Power  A  Light  Corp. 

Iowa  Hy.  A  Light  Co 

Fitchburg  Gas  A  F.leetric  Co 


New  He<lford  Gas  A  F.di8on  Light  Co.. 

Potomac  Light  A  Power  Co 

Chi-ago.    North    Shore  A  Milwaukee 
Electric  Uailroad 

Central  Arizona  l.iglit  A  Power  Co 
Athens  Railway  A  Klectrii'  Co  . 

Na.»-«u  Light  A  Power  Co 

Total 


1.875.000     29-yr.     First  refunding  mortgage  sinking  fund  gold  bonds    Floating    debt   and    new 

construction 6 

1,000.000     30-vr.     First  and  refunding  mortgage  gold  bonds Additionc.  and  extensions.  6 

1,000,000     20-yr.     First  and  refunding  mortgage  gold  bonds  of  1912 8 

678,665     Stock Cancellation  of  obligations 

and  additions 

572,000     1 7-yr.     F'irst  mortgage  gold  bonds,  series  C 6   5 

S50.000      i-yr.       Prior  lien  collateral  trust  notes     8 

500,000      15-yr.     Securetl  sinking  fund  gold  notes,  scries  B Retirement  of  outstand- 
ing notes  and  adtiitions  7 

500.000      15-vr.     First  and  refunding  mortgage  gold  bonds,  series  ,\     Refunding 8 

179.000      15-yr.     General    mortgage  and   collateral  trust  bon<ls. 

series  A 8 

23,450     Stock 


8  25 
8   10 

8  20 
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Pacific  Gas  &   Electric  May   Purchase 
Output  of  Hetch  Hetchy  Project 

\K  OFFER  has  been  made  by  the  Pacific  Gas  & 
^1.  Electric  Comany  through  John  A.  Britton,  vice- 
president  and  general  manager,  to  purchase  the  entire 
output  of  electrical  energy  that  will  become  available  at 
ihe  Hetch  Hetchy  water  and  power  development  of  the 
city  of  San  Francisco  when  this  plant  begins  operating, 
which  will  not,  however,  be  for  two  or  three  years.  It 
has  been  reported  that  the  city  engineer,  J.  J. 
O'Shaugnessy,  will  recommend  a  wholesale  disposition 
of  all  the  power  developed  by  the  city  as  part  of  the 
Hetch  Hetchy  project,  rather  than  the  erection  of  a 
150-mile  transmission  line  into  the  city  and  an  effort  to 
dispose  of  the  energy  at  retail  in  competition  with  the 
local  companies.  It  is  asserted  that  the  city  will  have 
66,000  hp.  for  sale  when  its  first  generating  unit  is 
completed. 

Officials  of  the  Pacific  Gas  &  Electric  Company  are 
quoted  as  saying  that  if  they  can  be  assured  of  this 
large  additional  supply  they  can  defer  expensive  develop- 
ment work  for  many  years.  The  cost  of  labor  and 
material  is  still  high  while  rates  of  interest  make  it 
virtually  prohibitive  to  undertake  any  but  the  most 
necessary  construction  at  present. 


United  States  Chamber  of  Commerce 
Formulates  Taxation  Program 

AS  A  RESULT  of  a  supplementary  referendum  just  > 
/A.  participated  in  by  more  than  500  business  organ- 
izations the  Chamber  of  Commerce  of  the  United  States 
has  recommended  to  the  ways  and  means  committee  of 
the  House  of  Representatives  a  program  of  tax  revision 
which  includes  a  general  turnover  tax  on  all  business 
transactions  to  bring  in  revenue  which  would  be  lost 
through  the  repeal,  as  also  advocated,  of  the  excess- 
profits  taxes  and  the  war  excise  taxes,  both  those  on 
transportation  and  communication  and  those  levied  in 
relation  to  particular  businesses. 

Other  recommendations  of  the  Chamber  of  Commerce 
are  for  the  decentralization  of  administration  of  income 
taxation,  for  the  ascertainment  by  the  government  of 
any  tax  based  on  income  before  payment  and  for  a 
court  or  courts  of  tax  appeals  to  be  entirely  separate 
;;nd  independent  of  the  Treasury  Department.  It  is 
further  proposed  that  net  losses  and  inventory  losses  in 
any  taxable  year  shall  cause  redetermination  of  taxation 
on  the  income  of  the  previous  year,  that  an  exchange  of 
property  of  a  like  or  similar  nature  shall  be  considered 
merely  as  a  replacement,  that  gains  realized  from  the 
sale  of  capital  assets  shall  be  subject  to  lower  rates  than 
income  received  from  business  or  other  current  activi- 
ties, that  income  from  any  new  issues  of  securities 
which  lawfully  may  be  made  subject  to  federal  tax  shall 
be  taxable,  and  that  American  citizens  resident  abroad 
shall  be  exempt  from  the  American  tax  upon  income 
derived  in  foreign  countries  and  not  remitted  to  the 
United  States. 

Repeal  ok  War  Excise  Taxes  Favored 

A  preliminary  canvass  of  the  returns  received  by  the 
chamber  from  its  member  bodies  shows  that  the  most 
general  demand,  after  a  virtually  unanimous  demand  in 
the  previous  referendum  for  repeal  of  the  excess-profits 
tax,  is  for  repeal  of  the  taxes  on  freight  and  express 


charges,  passenger  fares  and  Pullman  charges,  and 
message;? — that  is,  for  an  end  to  the  war  excise  taxes  on 
transportation  and  communication.  P'or  repeal  of  these 
excise  taxes  there  were  1,443  votes  to  290  votes  against. 
The  next  largest  vote  was  for  repeal  of  war  excise  taxes 
levied,  under  the  present  law,  in  connection  with  par- 
ticular businesses. 

On  the  issue  between  an  increase  in  the  income  tax 
for  corporations  and  a  sales  tax,  to  take  the  place  of  the 
excess-profits  tax,  the  voting  was  clear-cut  in  its  indica- 
tion of  the  point  of  view  that  prevails  among  the 
member  organizations.  Eleven  hundred  and  seventy 
votes  were  cast  for  the  sales  tax  to  108  for  an  increase 
in  corporate  income  tax.  On  the  form  a  sales  tax  should 
take,  1,142  votes  were  cast  in  favor  of  a  tax  on  turn- 
overs to  395  for  a  tax  on  retail  sales.  On  the  question 
as  to  which  of  two  forms  of  turnover  tax  should  be  used, 
there  were  824  votes  for  a  tax  on  all  turnovers  to  366 
for  a  tax  on  turnovers  only  of  goods,  wares  and 
merchandise. 

Electric  Floodlighting  a  Tower  of  Strength 
in  Pilgrim  Pageant 


ADV.^NCED  equipment  for  floodlighting  is  a  vital  factor 
./i.  in  the  success  of  "The  Pilgrim  Spirit,"  a  pageant  by 
Prof.  George  P.  Baker  of  Harvard  University,  which  is 
being  given  at  intervals  this  midsummer  in  celebration  of 
the  tercentenary  of  the  landing  of  the  Piigrim  Fathers  at 
Plymouth,  Mass.  The  pageant  was  viewed  this  week  by 
President  Harding.  Thirteen  hundred  performers  produce 
this  spectacle  by  night  beside  the  world-famous  Plymouth 
Rock,  aided  by  a  connected  lighting  installation  of  360  kw., 
which  includes  one  of  the  most  accurately  designed  instal- 
lations of  incandescent  projectors  ever  achieved.  Fifty 
"Pilgrim"  type  1,000-watt  floodlighting  units,  designed  by 
Monroe  R.  Pevear  of  the  Pevear  Color  Specialty  Company, 
Boston,  electrical  director  of  the  pageant,  and  forty-eight 
1,500-watt  General  Electric  "L-15"  floodlamps  are  em- 
ployed, with  smaller  gas-filled  auxiliary  lamps.  All  flood- 
lights are  operated  in  fixed  positions,  and  by  the  use  of 
two  parabolic  reflectors  and  an  intermediate  spherical  re- 
flector, forming  a  bell-shaped  interior  surface,  the  diver- 
geance  of  rays  in  the  "Pilgrim"  units  is  reduced  to  less  than 
7  deg. 

The  wiring  contractor  was  Charles  A.  Rounds  of  Bos- 
ton, and  the  value  of  the  electrical  installation  is  about 
$30,000.  The  average  heisht  of  the  projector  lamps  is  .'lO  ft. 
above  the  pageant  field,  and  the  total  air-line  distance 
from  the  supporting  towers  to  the  rear  of  the  field  is  450 
ft.,  the  width  being  400  ft.  Two  switchboards  were  used 
in  controlling  the  lighting  service,  and  more  than  15  miles 
of  wire  were  required,  with  nearly  200  swit<:hcs,  400  fuses 
and  over  5,000  insulating  knobs.  Five  incandescent  search- 
lights are  using  laboratory  lamps  for  the  first  practical 
demonstration  of  units  requiring  100  amp.  at  12  volts.  The 
main  installation  is  operated  at  115  volts,  energy  being 
supplied  by  the  Plymouth  Electric  Light  Company,  Nearly 
10.000  person?  can  find  seats  in  the  stands  provided  for  the 
use  of  spectators. 


AUGUST   6,   1921 


ELECTRICAL     WORLD 


287 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Clarksburg  (W.  Va.)  Company  Gets 
Increase  in  Rates. — As  a  result  of 
valuation  proceedings,  the  Public  Serv- 
ice Commission  of  West  Virginia  has 
granted  to  the  Clarksburg  Gas  &  Elec- 
tric Company  an  electric  rate  of  8 
cents  per  kilowatt-hour  for  the  first 
100  kw.-hr.  graded  down  to  2  cents 
for  energy  in  excess  of  5,000  kw.-hr., 
in  order  to  raise  an  additional  annual 
income  of  $30,000  to  which  it  is  de- 
clared   entitled. 

Flat  Municipal  M'ater-Heating  Rate 
Proposed  in  Seattle. — A  bill  introduced 
into  the  Seattle  (Wash.)  City  Council 
provides  for  a  flat  rate  of  $5..50  per 
1,000  kw.-hr.  for  electricity  used  in 
household  water  heaters,  energy  con- 
sumed for  this  purpose  being  now 
charged  for  by  the  city  at  domestic 
lighting  rates.  The  new  rate  proposed 
would  allow  the  consumer  to  keep  hot 
water  on  tap  twenty  houi-s  a  day  for 
the  monthly  charge  just  stated.  At 
present  rates  the  same  service  costs 
$15. 

Androscoggin  Electric  Company  to 
Float  Bonds. — A  decision  by  the  Public 
Utilities  Commission  of  Maine  author- 
izes the  Androscoggin  Electric  Com- 
pany to  sell  its  .5  per  cent  mortgage 
bonds,  dated  Oct.  26,  1914,  payable  Oct. 
1,  1934,  of  the  aggregate  par  value  of 
$415,000,  at  not  less  than  76  per  cent 
and  accrued  interest,  or  to  pledge  them 
at  not  less  than  70  per  cent  of  the  par 
value,  or  both,  and  to  sell  the  bonds  so 
pledged,  when  redeemed  for  the  pledge, 
at  not  less  than  the  first  price.  The 
proceeds  are  to  be  used  in  payment  of 
the  unfunded  debt  of  the  company  and 
in  reimbursement  of  its  treasury  for 
capital  expenditures  made  since  Oct.  26, 
1914. 

Improved    Service    in    Easton,    Pa. — 

In  commenting  on  its  application  to 
the  Pennsylvania  state  authorities  for 
a  charter  of  incorporation  under  the 
name  Pennsylvania  Edison  Company, 
this  utility,  which  was  formerly  known 
as  the  Pennsylvania  Utilities  Company, 
says:  "When  the  present  management 
took  hold  of  the  affairs  of  the  com- 
pany in  1917  the  service  to  the  public 
was  almost  intolerable.  Many  of 
Easton's  largest  industries  were  faced 
with  the  possibility  of  having  to  pro- 
vide their  own  power  plants.  The 
trolley  system  was  unable  to  get  suffi- 
cient power  to  operate  its  cars  prop- 
erly, and  the  Board  of  Trade  had  a 
special  committee  to  invi.'-tigate  the 
whole  matter  of  power  service.  What 
has  been  accomplished  is  pretty  well 
known.      The    improvement    in    service 


has  been  continued  steadily  until  the 
service  in  Easton  today  is  second  to 
none  in  the  country,  What  this  has 
meant  to  the  manufacturing  industries 
in  giving  them  an  ample  supply  of 
power  during  their  great  volume  of 
war  business,  and  the  consequent 
employing  of  large  numbers  of  people, 
cannot  be  estimated  in  dollars,  but  it 
has  been  acknowledged  by  the  citizens 
of  Easton  and  vicinity  in  the  spirit  of 
fairness  which  they  have  shown  by  co- 
operating with  the  company  during  the 
trying  times  of  the  last  four  years." 

High  Radio  Pole  Made  of  Concrete. 
— There  is  shown  here  a  664-ft.  con- 
crete pole  used  at  the  400-kva.  wire- 
less station  at  Havanomachi,  Japan. 
Through  this  station  direct  communi- 
cation    between     San     Francisco     and 


Japan  is  possible.  The  photograph 
was  sent  to  T.  C.  Martin  by  Dr.  R. 
Mitsuda  of  the  Imperial  Electrotech- 
nical   Bureau   of   Tokio. 

Speed  of  Construction  on  Queenston- 
Chippawa  Power  House  Is  Slackened. — 
The  Hydro-Electric  Power  Commission 
of  Ontario  has  discontinued  night  work 
in  the  construction  of  the  Queenston- 
Chippawa  power  development,  and  the 
entire  night  shift,  numbering  between 
3,000  and  3,500  men,  has  been  dis- 
charged or  assigned  to  positions  on  the 
day  force.  Officials  state,  according  to 
the  Cd'uidiun  Mdiiufacturer,  that  the 
work  at  Niagara  was  overmachined  and 
overmanned,  from  the  viewpoint  of 
strict  economy  in  capital  expenditure 
per  horsepower  developed,  but  that  un- 
til recently  it  appeared  absolutely  nec- 
essary to  complete  the  work  by  Sept. 
1,  in  order  to  deliver  power  for  the  To- 
ronto street  railway  system.  Now  the 
Electrical  Development  Company  and 
Toronto  Power  Company  are  being  pur- 
chased by  the  "Hydro"  system,  in  ac- 
cordance with  the  agreement  reached 
some  six  months  ago,  and  as  a  result 
there  will  be  no  difficulty  in  supplying 
all  the  power  needed  in  Toronto,  with- 
out unduly  rushing  the  completion  of 
the  Queenston  project. 


Official  Emblem  for  Indianapolis 
Electric  Club. — A  design  has  been  ac- 
cepted as  the  official  emblem  of  the 
Electric  Club  of  Indianapolis,  which  is 
in  the  form  of  a  large  circle  with  the 
words  "The  Electric  Club  of  Indianap- 
olis" around  the  outer  edge.  A  white 
electric  light  bulb  is  shovk'n  in  the 
center  of  the  circle  against  a  solid  black 
background.  Inside  the  outlines  of  the 
bulb  is  shown  a  figure  of  "Miss  Indiana" 
holding  aloft  a  burning  brand,  symbolic 
of  illumination.  The  statue  forms  the 
filament  in  the  globe.  The  Electric 
Club  was  organized  to  further  the  elec- 
trical industry  in  the  city  and  is  com- 
posed of  dealers  and  others  interested 
in  the  trade.  It  has  a  total  member- 
ship of  about  150.  Plans  are  now  under 
w-ay  for  an  industrial  lighting  exhibi- 
tion of  seven  diffeient  electrical  sys- 
tems to  be  held  in  September.  Charles 
L.  Smith  of  the  C.  L.  Smith  Electric 
Company  is  president  of  the  club;  Roscoe 
W.  Mercer  of  the  General  Electric  Com- 
pany, first  vice-president;  Thomas  F. 
Hatfield  of  the  Hatfield  Electric  Com- 
pany, second-vice  president;  George  L. 
Skillman  of  the  Skillman  Electric  Com- 
pany, secretary  and  treasurer,  and  T. 
A.  Wynne  of  the  Indianapolis  Light  & 
Heat  Company,  assistant  secretary  and 
treasurer. 


Associations  and  Societies 


Rocky  Mountain  Division,  N.  E,  L.  A. 

— The  second  annual  convention  of  this 
geographic  division  of  the  National 
Electric  Light  Association,  combined 
with  the  annual  convention  of  the 
Colorado  Electric  Light,  Power  and 
Railway  Association,  will  be  held  at  the 
Hotel  Colorado,  Glenwood  Springs, 
Sept  19,  20  and  21. 

Metropolitan   Section,   A.  S.   M.   E.— 

The  following  executive  committee  has 
been  elected  for  the  ensuing  year: 
Chairman,  W.  S.  Finlay,  Jr.,  of  the 
.American  Waterworks  &  Electric 
Company;  secretary,  G.  I.  Rhodes  of 
Ford,  Bacon  &  Davis;  treasurer, 
Robert  B.  Wolf  of  R.  B.  Wolf  &  Com- 
pany; F.  T.  Chapman  of  American 
Radiator  Company,  and  Dr.  H.  G. 
Tyler  of  New  York   University. 


Coming  Meetings  of  Electrical  and 
Other  Technical   Societies 

M iihigan  Elcciric  Ijight  ,\ssociation  —  Ot- 
tawa  Boach,   Mich.,  Aus.    L'1-25. 

.v.  E.  L.  A.,  New  England  Division — New 
Ijontlon.  Conn..   .Sept,   6-9. 

liittin;rtional  Association  of  Municipal  Elec- 
tri<i:iM.s — Colorado  Springs,  Col..  Sept. 
6-10. 

IVnnsvlvania  Electric  Association — Bedford 
Springs,    Pa.,    Sept.    7-10. 

N  E.  L.  A,.  Great  Ijikcs  Division — FrencJi 
IJck  Springs.  Sept.  11-16. 

.\Ksorialion  of  Iron  and  Steel  Electrical 
Engin.ir.-i — Cliieago.   Sept.   19-21. 

West  Virginia  -  KiMitiuky  Association  of 
Minv  M.fhani<al  and  Eloctrleal  Engi- 
neers—Huntington.  W.  Va.,  Sept.  20-23. 

Illuminating    Engineering    Society — Roches- 
ter. .V.   Y  .  S.pt,   26-30. 
\ineri(,ni     101c  rtroeln-mical     Society  —  I^ake 
ri:i.  i.l  Club.  N.  Y..  Sept.   29-Oct.  1. 

.\miri.Mii  lOl.rtrir  Railway  A.ssociatlon  — 
Atlantic  City.' N.  .1..  Oct.   3-7. 

N.  E.  L,.  A.,  Southeastern  Section — Chat- 
tanooga, Tei.n..  Oct.   18-20. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Segregation  of  Operations  of  Dual 
Utility.— The  fact  that  a  public  utility 
company  is  the  lessee  and  not  the 
owner  of  an  electric  light  plant  does 
not  affect  the  principle  that  profits 
earned  in  its  electrical  operations  have 
no  bearing  in  fixing  gas  rates,  accord- 
ing to  a  decision  of  the  New  York 
Public  Service  Commission,  Second 
District. 

Value  of  Service  and  Fair  Return. 
— The  principle  that  a  just  rate  must 
take  into  account  the  value  of  the  serv- 
ice to  the  public  cannot  destroy  the 
principle  of  fair  return,  said  the  Mon- 
tana Public  Service  Commission  in  fix- 
ing rates  for  a  street-railway  company, 
and  while  the  service  may  be  worth 
nothing  to  a  man  who  cannot  pay,  the 
utility  cannot  be  compelled  to  meet 
his    necessities. 

Refusal  to  Render  Unremunerative 
Service  Permitted.— The  Public  Util- 
ities Commission  of  Kansas  has  al- 
lowed .the  Kansas  Gas  &  Electric 
Company  to  refuse  to  extend  service 
to  ninety  would-be  consumers  of  elec- 
trical energy  and  ten  would-be  con- 
sumers of  gas  in  Wichita,  Pittsburg, 
Arkansas  City  and  seven  other  towns, 
on  the  ground  that  it  would  require 
more  than  165  per  cent  of  one  year's 
revenue   to   install   lines. 

Exaction  of  Twenty-four-Hour  Serv- 
ice Unjust  to  Small  Utility. — A  small 
electric  utility  rendering  less  than 
twenty-four-hour  service  to  127  con- 
sumers at  an  income  about  equal  to 
expenses  cannot,  the  Missouri  Public 
Service  Commission  asserts,  justly  be 
required  to  give  twenty-four-hour  serv- 
ice unless  a  material  reduction  in 
operating  cost  be  effected,  such  as 
might  be  had  through  the  receipt  of 
energy  from   a   transmission   line. 

Water  Rights  as  an  Element  in 
Valuation. — In  passing  upon  an  ap- 
plication from  the  Southern  Nebraska 
Power  Company  for  authority  to  issue 
securities,  the  Nebraska  State  Rail- 
way Commission  approved  the  inclu- 
sion in  the  valuation  of  an  item  for 
water  rights  which  was  determined  by 
ascertaining  the  reasonable  saving  by 
use  of  water  power  as  compared  with 
any  substitute  which  would  have  to  be 
used  if  water  power  were  not  available 
and  capitalizing  this  item  at  8  per 
cent.  Only  one-half  of  the  value  of 
water  rights  was  added  to  the  valua- 
tion, on  the  ground  that  the  public 
should  benefit  in  part  from  the  saving 
by  reason  of  the  fact  that  it  had  loaned 
its  water  power  to  private  parties  for 
exploitation. 


Increased  Rates  Granted  by  Com- 
mission   in    Preference   to   Fuel   Oause. 

— Opposing  the  adoption  of  a  fuel 
rider,  the  Missouri  Public  Service 
Commission  permitted  the  Campbell 
Electric  Light  &  Power  Company, 
which  had  experienced  an  increase  in 
the  cost  of  coal  threatening  to  bring 
about  operation  at  an  annual  loss  of 
nearly  $8,000,  to  charge  increased  rates 
designed  to  yield  approximately  $6,000 
in  additional  revenue. 

Depreciation  Fund  as  Necessary  to 
Municipal  as  to  Private  F'lant. — Assert- 
ing that  the  .same  necessity  for  a 
depreciation  fund  with  which  to  make 
replacements  exists  in  the  case  of  a 
municipal  plant  as  in  that  of  a  plant 
privately  owned,  the  Missouri  Public 
Service  Commission  allowed  the  munic- 
ipal plant  of  Independence,  which  had 
been  operating  at  a  loss,  to  increase 
its  rates  so  as  to  meet  operating  ex- 
penses and  a  4  per  cent  allowance  for 
depreciation  on  a  total  valuation  of 
$104,989. 

Justification  for  Fixing  Future  Rates. 

— "The  commission  is  of  the  opinion 
that  it  is  justified  in  anticipating,  with- 
in reason,  the  future,"  said  the  Oregon 
Public  Service  Commission  in  fixing 
rates  for  a  gas  company.  "Under  nor- 
mal conditions,  rates  are  not  fixed 
for  a  day,  and  a  continually  changing 
schedule  is  unsatisfactory  and  expen- 
sive both  to  the  people  and  the  utility. 
Stability  of  rates  is  to  be  desired,  and 
only  when  appreciable  injustice  results, 
either  to  the  patrons  or  the  utility, 
should  rate  revisions,  with  their  at- 
tendant confusion,  be  permitted." 

Accrued  Depreciation  Not  Provided 
for  Cannot  Figure  in  Valuation. — "If, 
as  seems  to  be  the  case,"  the  Indiana 
Public  Service  Commission  said  re- 
cently, in  rate  proceedings  concerning 
the  Richmond  Heat,  Light  &  Power 
Company,  "no  cash  has  been  accumu- 
lated in  the  depreciation  reserve  and 
the  earnings  have  been  insuflScient  to 
provide  for  the  accumulation  of  a  de- 
preciation reserve,  petitioner  has  used 
up  its  property  to  the  amount  of  the 
depreciation  in  furnishing  service  at  a 
loss.  During  the  period  in  which  most 
of  these  losses  were  incurred  the  state 
did  not  exercise  its  regulatory  power. 
If  the  rates  actually  charged  were  in- 
sufl^cient,  it  was  due  to  competitive  con- 
ditions. The  principle  behind  the  rul- 
ing that  depreciation  must  be  deducted 
unless  the  cash  is  present  in  the  depre- 
ciation reserve  is  substantially  the  same 
as  the  principle  that  superseded  and 
abandoned  property  cannot  be  included 
in  the  valuation.  In  both  cases  the  in- 
vestment was  made  but  the  property  is 
no  longer  there.  ...  If  the  rates 
in  effect  at  the  time  such  depreciation 
was  accruing  or  such  property  was 
superseded  or  abandoned  did  not  yield 
sufficient  revenue  for  these  purposes 
[building  up  a  depreciation  reserve], 
they  were  unreasonably  low.  But  this 
does  not  warrant  the  commission  in 
capitalizing  such  deficits  and  adding 
them  to  the  value  of  the  property 
which  is  now  used  and  useful." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Operation  of  Utility  Department  at 
a  Loss  Cannot  Be  Forced. — The  Public 
Utilities  Commission  of  Illinois  in 
October,  1920,  dismissed  a  petition  of 
the  Mount  Carmel  Utility  &  Service 
Company  for  permission  to  abandon  its 
heating  service,  on  the  ground,  in  part, 
that,  although  the  heating  department 
was  being  operated  at  a  loss,  the  whole 
business,  which  included  electric  and 
water  departments,  was  being  operated 
at  a  profit.  The  Illinois  Supreme 
Court,  in  adjudicating  an  action  brought 
by  the  company  against  the  commis- 
sion, has,  however,  reversed  this  deci- 
sion and  remanded  the  case,  declaring 
that  the  state  has  no  power  to  compel 
a  corporation  engaged  in  operating  a 
public  utility  to  serve  the  public  with- 
out a  reasonable  compensation  and 
that  this  principle  extends  to  the  oper- 
ation of  one  branch  of  a  business, 
even  though  its  other  branches  may  be 
profitable.     (130  N.  E.  693.)* 

Tacoma  Wins  Victor.-  in  Condemna- 
tion Cases. — The  riparian  rights  cases 
included  in  the  condemnation  suit  of 
the  city  of  Tacoma  for  lands  needed 
in  the  development  of  the  Lake  Cush- 
man  power  site  closed  in  the  Superior 
Court  of  Mason  County  with  two 
^erdicts  of  nominal  damages  of  $10 
each  allowed  the  claimants.  The  ver- 
dicts were  important  victories  for 
the  city,  as  the  claims  filed  had  totaled 
$128,000.  The  verdicts  settled  the 
claim  of  the  O'.ympia  Door  Company, 
which  alleged  that  its  timber,  valued 
at  $118,000,  would  be  rendered  value- 
less by  reason  of  the  reduction  of  the 
flow  of  waters  in  the  Skokomish  River 
and  the  impossibility  of  floating  logs 
out,  and  the  Rasmus  Hanson  case,  in- 
volving a  claim  of  $10,000  for  other 
timber.  The  city  emerged  from  the 
riparian  rights  cases,  which  included 
the  claims  of  more  than  sixty  defend- 
ants and  intervenors,  with  a  total  of 
$41,600  of  damages  allowed  against 
the  municipality,  more  than  double 
the  amount  it  was  estimated  the 
settlement  of  all  claims  in  the  Sko- 
komish River  valley  below  the  dam 
site  would  cost.  An  appeal  will  be 
taken  on  the  legal  point  of  whether 
lands  which  do  not  abut  on  the  river 
have  any  claim  to  damages  at  all 
Damages  in  these  cases  are  presum- 
ably based  on  the  factor  of  "fear  and 
apprehension."  The  city  contended 
that  alleged  fear  of  the  breaking  of 
the  dam  it  intends  putting  in  is  not 
an    element    in    a    condemnation    suit. 


•The  left-h.ind  number?  refer  to  the 
volume  and  the-  right-hand  numbers  to  the 
pape  of  the   National   Reporter   System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industrj- 


W.  S.  Murraj'  and  Henry  Flood,  Jr., 

have  formed  an  engineering  partner- 
ship under  the  firm  name  of  Murray 
&  Flood,  with  offices  in  the  Grand  Cen- 
tral Terminal,  New  York  City.  A  con- 
sulting service  will  be  furnished  on 
general  power  engineering,  public 
utility  interconnections,  power-plant 
engineering,    both    steam-electric    and 


L. 

W.  S.  MURRAY 

1 
1 

hydro-electric,  and  heavy-traction  rail- 
road and  industrial  electrifications. 
During  the  past  year  Mr.  Murray  has 
been  engaged  in  a  very  interesting  eco- 
nomic analysis  of  power  requirements 
on  the  Atlantic  seaboard  as  chairman 
of  the  Superpower  Survey  conducted 
by  the  United  States  Geological  Sur- 
vey, and  Mr.  Flood  has  been  engineer- 
sCtTetary  of  Mr.  Murray's  organization. 
This  work  was  brought  to  a  successful 
completion  on  July  1  of  this  year,  at 
which  time  the  new  engineering  firm 
was  organized.  Mr.  Murray  is  a  well- 
known  consulting  engineer  with  an  ex- 
tensive experience,  particularly  in  the 
electrification  of  steam  railroads.  In 
1905  he  was  appointed  electrical  engi- 
neer and  later  became  consulting  engi- 
neer for  the  New  York,  New  Haven 
&  Hartford  Railroad  Company  to  un- 
dertake the  electrification  of  the  New 
York  division  of  that  road,  which  he 
completed  in  1915  at  a  cost  of  $25,- 
000,000.  In  191.'?  he  formed  a  partner- 
ship with  E.  H.  McHenry,  past  vice- 
president  of  the  New  York,  New  Haven 
&  Hartford  Railroad  Company,  and 
eompleted  the  New  i'aven  electrifica- 
tion during  this  association.  In  1917 
Mr.  Murray  became  president  of  the 
Housntonic  Power  Company,  which 
owned  water-power  sites   on   that  por- 


tion of  the  Housatonic  River  within 
the  State  of  Connecticut.  He  was  also 
chief  engineer  of  the  Connecticut 
Power  Company,  which  purchased  the 
company  owning  these  powers.  This 
latter  company  has  recently  completed 
the  hydro-electric  station  on  the 
Housatonic  known  as  "Stevenson" 
plant,  one  installation  of  a  chain  of 
developments  which,  when  completed, 
will  make  Connecticut's  contribution  to 
conservation  the  saving  of  500,000  tons 
of  coal  annually.  In  1919  Mr.  Murray 
moved  his  engineering  offices  from  New 
Haven,  Conn.,  to  New  York  City  and 
took  up  general  consulting  work  on 
eltctrical  generation  and  transmission, 
railroad  electrification  and  conserva- 
tion of  natural  resources.  Mr.  Murray 
was  born  at  Annapolis,  Md.,  Aug.  4,  ' 
1873,  and  was  graduated  from  Lehigh 
University  in  1895  with  the  degree  of 
electrical    engineer. 

Henry  Flood,  Jr.,  received  his  tech- 
nical education  at  Cornell  Universit.v 
and  was  for  a  number  of  years  asso- 
ciated with  the  electric  utility  indus- 
try, starting  with  the  Newburgh  Light, 
Heat  &  Power  Company  as  assistant  to 
the  manager  of  the  electric  depart- 
ment, serving  subsequently  with  the 
Penn  Central  Light  &  Power  Company 
as  power  engineer  and  for  seven  years 
with  the  Central  Hudson  Gas  &  Elec- 
tric Company  as  chief  engineer.  Fol- 
lowing this  he  was  mechanical  engineer 
for  the  American  Smelting  &  Refining 
Company,  after  which  he  took  up  con- 
sulting practice  in  New  York  City.  His 
more  recent  work  consists  of  an  asso- 
ciation with  Dr.  John  Price  Jackson 
in  conducting  the  power  survey  for 
interconnecting  the  electric  utility 
companies  of  western  Pennsylvania, 
eastern  Ohio  and  northern  West  Vir- 
ginia and  in  acting  as  engineer-secre- 
tary for  the  Superpower  Survey,  as 
stated  above. 

Henry  R.  Stevens,  who  for  the  past 
two  years  has  been  resident  construc- 
tion engineer  on  the  Kerckhoff  project 
of  the  San  Joaquin  Light  &  Power 
Corporation,  has  severed  his  connection 
with  that  company  and  is  making  his 
headquarters  in  San  Francisco,  where 
he  will  devote  some  time  to  the  manu- 
facture and  sale  of  the  new  fused 
horn-gap  cut-out  and  disconnecting 
switch  recently  perfected  by  himself 
and  Harry  L.  Wood.  Mr.  Stevens  is 
well  known  on  the  Pacific  Coast,  where 
he  has  been  identified  with  projects  in 
Oregon,  Washington  and  California. 
He  designed  or  installed  the  electrical 
installation  in  the  transmission  station 
at   Snoqualmie  Falls,   the  U.  S.  battle- 


ship Nebraska,  the  NooksacK  Fallft 
station,  the  Bellingham  steam  plant« 
the  White  Salmon  (Wash.)  station,  the 
Big  Creek  (Cal.)  No.  2  station,  the 
Lake  Washington  canal  locks  at  Bal- 
lard, Wash.,  and  many  other  plants  on 
the  Pacific  Coast. 

T.  .Angus,  who  has  been  manager  of 
the  Northwestern  Ohio  Light  Company's 
plant  at  Delphos,  Ohio,  has  been  made 
general  manager  of  all  branches. 

Harry  Chamberlain,  formerly  local 
superintendent  of  the  Pennsylvania 
Power  &  Light  Company,  Freeland,  Pa., 
has  been  appointed  superintendent  of 
the  Shamokin  district,  succeeding  J.  A. 
Britton,  who  has  been  advanced  to  the 
position  of  superintendent  of  distribu- 
tion. Mr.  Chamberlain  has  been  in 
charge  of  the  company's  operations  in 
Freeland  for  a  number  of  years. 


Percy  J.  Wilson,  power  sales  engineer 
of  the  Lowell  (Mass.)  Electric  Light 
Corporation,  has  been  appointed  to  the 
position  of  plant  superintendent.  Mr. 
Wilson  succeeds  John  H.  Collins. 

J.  A.  Britton,  formerly  superintend- 
ent of  the  Pennsylvania  Power  &  Light 
Company,  Shamokin,  Pa.,  has  been  ad- 
vanced to  the  position  of  assistant  to 
the  superintendent  of  distribution,  cov- 
ering the  entire  properties  of  the  com- 
pany. Mr.  Britton  went  to  Shamokin 
in  1906  as  superintendent  of  the 
Shamokin  &  Coal  Township  Light  & 
Power  Company.  In  1907  when  that 
company  was  merged  with  the  Shamokin 
Light,  Heat  &  Power  Company  he  re- 
mained with  the  new  organization.  In 
1910  the  entire  property  of  the  light- 
ing company  was  sold  to  the  Pennsyl- 
vania Lighting  Company.  When  the 
control  was  transferred  to  Philadelphia 
two  years  later,  Mr.  Britton  became 
general  man.Tgcr  of  the  local  property. 
In  June,  1920,  the  Pennsylvania  Light- 
ing Company  merged  with  others  into 
the  present  corporation  covering  a  ter- 
ritory extending  from  Stroudsburg  to 
Willianisport.  Mr.  Britton  is  .succeeded 
in  the  Shamokin  district  by  Harry 
Chamberlain  of  the  Freeland  (Pa.)  dis- 
trict. "~    ~     " 
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I*.  H.  Smith  has  been  appointed  man- 
ager of  the  power  division  of  the  At- 
lanta office  of  the  Westinjjhouse  Elec- 
tric &  Manufacturing  Company. 

Dr.  John  .\mbrose  Fleming,  F.R.S.,  to 

whom  the  Albert  medal  of  the  Royal 
Society  of  Arts  was  awarded  thi.s  year, 
has  been  closely  associated  for  the  last 
forty-two  yeai's  with  the  practical  and 
scientific  developments  of  electricity  in 
Great  Britain.  As  far  back  as  1879  he 
was  the  scientific  adviser  of  the  Edison 
Telephone  Company  in  London.  In  1882 
and  for  twelve  years  after  he  held  a 
similar  scientific  position  in  connection 
with  the  Edison  Electric  Light  Com- 
pany of  London  and  later  on  with  the 
Edison  &  Swan  United  Company  and 
assisted  the  early  progress  of  electric 
lighting  in  London.  When  practical 
wireless  telegraphy  was  initiated  by 
Marconi  in  1899  Dr.  Fleming  gave 
scientific  assistance  in  its  development 
and  directed  some  of  the  early  construc- 
tional work  in  connection  with  the  first 
long-distance  wireless  station  at  Poldhu. 
He  invented  in  1904  the  first  form  of 
that  remarkable  appliance  the  thermi- 
onic valve  or  detector,  which  in  the 
later  improved  forms  due  to  subsequent 
inventors  has  effected  such  a  rev'olution 
in  wireless  telegraphy  and  telephony. 
This  is  only  one  of  many  inventions  Dr. 
Fleming  has  given  to  this  and  other , 
branches  of  electrotechnics.  On  the 
scientific  side  of  electrical  science  he 
has  been  a  prolific  contributor  to  the ' 
transactions  of  various  learned  socie- 
ties, having  communicated  in  the  last 
forty-eight  years  about  niaety  scientific 
memoirs  to  the  proceedings  of  the 
Royal  Society,  the  Physical  Society,  the 
Institution  of  Electrical  Engineers  and 
the  Royal  Society  of  Arts.  About 
twenty  of  these  papers  described  im- 
portant work  on  the  electric  and  mag- 
netic properties  of  matter  at  low  tem- 
peratures, carried  out  in  conjunction 
with  Sir  James  Dewar  at  the  Royal  !•'- 
stitution  of  London.  He  read  the  first 
paper  before  the  Physical  Society  of 
London  at  its  inaugural  meeting  in 
March,  1874.  A  paper  by  him  on  "The 
Necessity  for  a  Standardizing  Labora- 
tory for  Electrical  Insti-uments,"  read 
in  188,5  to  the  Institution  of  Electrical 
Engineers,  was  the  means  of  bringing 
into  existence  the  Board  of  Trade  Elec- 
trical Laboratory  and  gave  an  impetus 
to  the  movement  which  later  on  resulted 
in  the  establishment  of  the  National 
Physical  Laboratory.  He  is  the  author 
of  sixteen  textbooks  or  treatises  on 
electrical  subjects  which  have  had  a 
worldwide  circulation.  The  best  known 
of  these  are  his  books  '"The  Principles 
of  Electric  Wave  Telegraphy  and  Tele- 
phony," "The  Alternate-Current  Trans- 
former" and  "The  Thermionic  Valve 
and  Its  Developments  in  Wiieless  Tele- 
graphy," For  thirty-six  years  Dr. 
Fleming  has  held  the  chair  of  electrical 
engineering  in  University  College  of 
the  University  of  London.  In  addition 
to  the  fellowship  of  the  Royal  Society  in 
1892,  his  scientific  work  has  been  recog- 
nized by  the  award  in  1910  of  the 
Hughes   gold    medal   by   the   Royal    So- 


ciety, by  the  institution  premium  (twice, 
in  190;i  and  1912)  of  the  Institution  of 
Electrical  Engineers,  by  the  Bernays 
prize  of  the  Society  of  Engineers  and 
by  a  silver  medal  from  the  Royal  So- 
ciety of  Arts.  He  has  recently  com- 
pleted a  book  entitled  "Fifty  Years  of 
Electricity,  the  Memories  of  an  Elec- 
trical Engineer"  (to  be  published  by  the 
Wireless  Press,  Ltd.),  in  which  he  has 
described  the  chief  notable  achieve- 
ments of  electrotechnics  in  the  last  half 
century,  with  many  of  which  he  has 
been  intimately  connected.  In  addition 
to  his  scientific  pursuits  Dr.  Fleming 
has  taken  an  active  part  in  promot- 
ing popular  education.  The  Albert 
medal  was  awai'ded  to  Thomas  Edison 
in  1892  and  to  Dr.  Alexander  Graham 
Bell  in  1902. 

W.  S.  Finlay,  Jr.,  who  has  been 
elected  chairman  of  the  Metropolitan 
Section  of  the  American  Society  of  Me- 


chanical Engineers,  is  vice-president  of 
the  American  Water  Works  &  Electi'ic 
Company,  a  positi(  n  he  has  held  since 
May  of  last  year.  Previous  to  that  he 
was  superintendent  of  motive  power  for 
the  Interborough  Rapid  Transit  Com- 
pany, taking  up  the  work  of  the  late  H. 
G.  Stott.  Mr.  Finlay  has  had  exten- 
sive experience  in  steam-plant  construc- 
tion and  operation  and  has  done  much 
experimental  and  i-eseai-ch  work  that 
has  resulted  in  improved  station  effi- 
ciency. Mr.  Finlay  has  been  active  in 
the  affairs  of  the  A.  S.  M.  E.  for  a 
number  of  years. 

Edwin  C.  B'.ilie'  has  taken  over  the 
electrical  contracting  firm  of  Grgen  & 
Butler,  Inc.,  New  York  City,  and  is 
continuing  the  business  under  his  per- 
sonal direction  as  president,  the  name 
having  been  changed  to  S.  C.  Bucler 
Electric  Corporation.  M;\  Batler  has 
had  wide  and  varied  experience  in  the 
electrical  field  for  the  past  fifteen 
years,  both  in  practical  work  and  engi- 
neering. Since  1913  he  has  been  secre- 
tary and  treasurer  of  Gagen  &  Butler, 
Inc.,  and  before  that  he  was  employed 
in  an  engineering  or  construction 
capacity  by  the  General  Electric  Com- 


pany, electric  railroads,  testing  labora- 
tories, consulting  engineers  and  elec- 
trical  contracting  firms. 

Paul  McJunkin,  who  was  instru- 
mental in  bringing  a  number  of  the 
independent  lamp  manufacturers  to- 
gether in  the  formation  of  the  United 
Lamp  Manufacturers'  Corporation,  has 
been  a  consulting  engineer  since  1903, 
engaged  largely  in  the  development  of 
equipment  and  processes  for  the  manu- 
facture of  incandescent  lamps.  Mr. 
McJunkin  wa.,  born  Aug.  2,  187.5,  in 
Iowa.  After  graduating  in  1898  from 
the  Massachusetts  Institute  of  Tech- 
nology he  took  up  post-graduate  work 
in  physics  and  chemistry  at  the  Uni- 
versity of  Chicago  and  under  the  late 
Prof.  Rowlands  at  Johns  Hopkins.  In 
1899  he  became  associated  with  the 
Sawyer-Man  Electric  Company  as 
supervisor  of  technical  work.  His  work 
on  incandescent  lamps  has  led  him 
into  a  thorough  study  of  tungsten  and 
its  properties.  In  1906  he  brought  back 
to  the  United  States  three  tungsten 
lamps  made  b.v  the  Austrian  scientist, 
Dr.  Kuzet.  It  has  been  stated  that 
these  were  the  fii-st  pure  tungsten- 
filament  lamps  which  had  been  seen  in 
this  country. 

F.  H.  Hardy,  the  newly  appointed  as- 
sistant district  manager  of  the  Red- 
lands  district  of  the  Southern  Cali- 
fornia Edison  Company,  has  been  with 
that  company  since  1906  and  has  ob- 
tained an  extensive  experience  in  both 
the  operating  and  commercial  depart- 
ments. Mr.  Hai'dy  was  born  in  Fitch- 
burg,  Mass.,  in  1874  and  moved  to  Cali- 
fomia  in  1898.  In  1902  he  entered  the 
employ  of  the  Redlands  Street  Railway 
Compan.v,  working  up  to  the  superin- 
tendency  of  the  Redlands  division, 
which  position  he  held  until  he  re- 
signed to  join  the  Edison  organization. 
He  has  served  successively  as  ground- 
man,  storekeeper  and  troubleman  in 
the  operating  department,  following 
which  he  went  into  the  commercial  de- 
partment of  the  Redlands  district  and 
has  filled  all  positions  from  meter 
reader  to  chief  clerk. 

Lewis  H.  Lee  has  been  placed  in 
charge  of  the  public  relations  depart- 
ment of  the  Georgia  Railway  &  Power 
Company,  Atlanta,  succeeding  Charles 
Towne.  Mr.  Lee  is  a  member  of  the 
publicity  organization  of  Ivy  L.  Lee  of 
New  York,  and  has  heretofore  handled 
the  public  relations  department  of  the 
Pennsylvania  Railroad,  the  American 
Express  Company  and  other  companies. 
Mr.  Lee  will  make  his  headquarters  in 
Atlanta. 

Arthur  S.  Hall,  sales  engineer  with 
the  industrial  division  of  the  Westing- 
house  Electric  &  Manufact".ring  Com- 
pany, Providence,  R.  I.,  left  that  or- 
ganization Aug.  1  to  become  head  of 
the  power  department  of  the  Lewis 
Electrical  Supply  Company,  117  Fed- 
eral Street,  Boston,  agent  jobbers  for 
the   Westinghouse  company. 

Thomas  Brady  has  been  placed  in 
charge  of  the  New  York  office  of  the 
Green  Engineering  Company,  East  Chi- 
cago. Ind. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Collections,  While  Not  Satisfactory, 
Show  Improvement 

To  SAY  that  collections  are  easier  might  be  considered 
as  putting  too  optimistic  a  face  on  the  problem.  There 
is,  however,  a  decidedly  less  pessimistic  view  taken  of  the 
situation  by  credit  men  in  the  electrical  field  and  the  gen- 
eral impression  gained  is  that  they  see  some  improvement. 
All  along  the  line  accounts  have  been  closely  scrutinized 
and  credit  has  been  extended  carefully.  This,  of  course,  has 
had  a  tendency  to  weed  out  undesirable  credit  risks,  and  as 
a  consequence  collections  on  current  billings  are  easier. 

In  some  quarters  it  is  believed  that  there  is  an  undue 
readiness  to  take  advantage  of  the  existing  circumstances 
and  to  delay  payments  unnecessarily.  Such  cases  are  not 
frequent,  however,  and  where  investigation  shows  a  bona 
fide  cause  for  delinquency  few  creditors  are  inclined  to 
resort  to  suit.  On  accounts  that  have  lapsed  for  a  period 
of  ninety  days  many  firms  are  taking  time  notes,  extending 
the  payment  of  the  balance  of  an  account  over  thirty,  sixty 
or  ninety  days. 

Use  of  trade  acceptances  is  at  this  time  exceptional  as 
most  collections  run  over  thirty  days.  Buying  is,  of  course, 
on  a  hand-to-mouth  basis  for  current  requirements,  and 
payment  for  such  material  is  made  usually  within  sixty 
days. 

The  worst  of  the  situation  is  naturally  the  quantity  of 
so-called  "frozen  credit."  Stocks  in  some  instances  are 
large  and  have  been  carried  now  for  several  months  with 
little  opportunity  of  moving  them.  In  other  cases  indus- 
trial plants  have  purchased  and  installed  equipment  upon 
which  payment  has  not  been  completed.  The  seriousness  of 
this  problem,  however,  is  probably  exaggerated,  for,  as  one 
credit  man  said :  "After  we  have  had  just  one  of  these 
accounts  on  our  books  for  a  while  it  looms  up  larger  than 
all  the  rest  of  our  accounts  put  together,  while  as  a  matter 
of  fact  it  is  barely  1  per  cent  of  the  outstanding  unpaid 
accounts." 

Middle  West  Fan  Season  Unusually 
Successful 

REPORTS  from  all  parts  of  the  Central  States  indicate 
that  the  season  just  past  has  been  the  most  successful 
for  several  years  for  electric  fan  manufacturers,  jobbers 
and  dealers.  It  is  variously  estimated  that  final  reports 
on  the  season,  available  about  Sept.  1,  will  show  an  increase 
over  1920  business  of  from  15  per  cent  to  100  per  cent. 
Although  last  year  proved  dull  on  account  of  cool  weather, 
the  increase  is  still  worthy  of  note  in  view  of  the  fact  that 
business  in  rural  communities  was  small  and  that  indus- 
trial activity  is  noticeable  for  its  absence. 

At  this  time  last  year  many  jobbers  and  dealers  had  large 
overstocks  on  their  shelves  and  were  forced  to  carry  them 
over  to  this  season.  This  had  a  noticeable  elTect  on  demand 
last  fall  when  1921  contracts  were  made,  but  the  oversupply 
was  quickly  cleared  out  by  the  hot  spring  weather,  and 
since  that  time  both  jobbers  and  manufacturers  have  been 
little  more  than  able  to  keep  abreast  of  their  orders.  A 
shortage  in  alternating-current  types  has  been  particularly 
noticeable  for  several  weeks.  The  largest  retailer  in  Chi- 
cago, with  one  month  of  the  season  still  ahead,  had  sold 
5,000  fans,  an  increase  of  100  per  cent  over  1920  sales,  and 
was  slightly  ahead  of  the  record  for  1916,  the  previous  most 
successful  year.  Chicago  jobbers  estimate  the  increase  in 
their  sales  at  VH  per  cent,  while  the  Chicago  branch   of  a 


fan  manufacturer  will  show  an  increase  of  more  than  100 
per  cent. 

Much  of  this  demand  is  coming  from  Illinois,  Indiana, 
Michigan  and  Wisconsin,  states  which  have  a  number  of 
large  cities.  In  contrast  there  has  been  a  small  demand 
from  rural  states,  such  as  Iowa,  Nebraska  and  the  Dakotas. 
This  is  explained  by  the  fact  that  the  farmers  in  those 
sections  are  still  holding  a  large  part  of  their  1920  crops 
and  are  short  of  money. 

All  types  and  sizes  other  than  the  32-volt  have  proved 
good  sellers,  with  the  lO-in.  fan  most  popular  for  residence 
use  and  the  16-in.  fan  gaining  favor  for  commercial  pur- 
poses. Restaurants  particularly  have  found  the  16-in.  fan 
most  suitable  for  their  purposes.  Sales  of  the  12-in.  sizes 
were  kept  down  somewhat,  it  is  thought,  by  a  price  slightly 
out  of  line.  Sales  of  the  miniature  type  of  fan  were  pushed 
in  only  a  few  quarters,  but  wherever  this  was  done  orders 
were  satisfactory. 

The  total  value  of  ventilating  fan  sales  probably  does  not 
exceed  that  for  1920,  but  the  number  of  units  sold  shows 
an  increase  of  15  to  20  per  cent,  due  to  the  efforts  of  manu- 
facturers and  jobbers  to  concentrate  on  restaurant,  resi- 
dence and  small-plant  business. 


The  Metal  Market  Situation 

THE  position  of  copper  shows  no  improvement.  In  fact, 
the  market  has  sagged  another  h  cent  since  last  week. 
The  metal  is  being  offered  by  some  dealers  at  12  cents  per 
pound  delivered  for  near-by  shipment.  Some  of  the  leading 
selling  agencies  are  quoting  nominally  at  12i  cents  per 
pound,  but  it  is  reported  that  even  the  large  interests  have 
been  making  the  12-cent  price  when  regular  customers  come 
to  them  with  inquiries  for  near-by  deliveries.  The  outside 
market  is  quoted  at  12  cents  for  August  and  September 
deliveries.  However,  it  is  a  question  whether  metal  can 
be  bought  at  this  price  for  September  deliveries  from  the 
big  producers.  Wire  base  is  still  quoted  at  14  to  14.50  cents. 
One  encouraging  feature  is  that  the  world's  stocks  of 
scrap  brass  today  are  probably  not  over  300,000  tons, 
whereas  at  the  beginning  of  the  year  they  were  500,000  tons 
in  addition  to  the  600.000  tons  of  refined  and  blister  copper 
carried  at  the  beginning  of  the  year. 

Although  making  no  official  announcement  of  a  new  price 
schedule  the  United  States  Steel  Corporation  is  meeting  the 
new  low  prices  quoted  by  independent  producers  and  appears 
to  be  setting  the  pace  in  at  least  one  product. 


NEW  YORK  METAL  MARKET  PRICES 

July  26,  1 92 1  Aug.  2,  1921 

Copper                                                                                  I'        H        d  f        s        <1 

London,  standaril  >pot    .                                        70        0        0  70        5        0 

Onts  piT  Pound  Cent.-,  per  Pound 

Prime  l.nko                                                                    12   50  i  2  00 

Eleeirolytie                                                                12  25  12  00-12  25 

Cnsting                                                                            II    50  1 1    50 

Wirfl):i<e                                                                     14  00-14   50  14  00-14   50 

l.rail,  tru-.!   priie                                                                            4   40  4    40 

Vntirnonv                                                                                    4  65  4   60 

Nirkel.  inRol                                                                                   41    00  41    00 

,<lieet  zine.  f   o.  b.  smelter                                                 10  00  10  00 

Zinc,  ipot    4  75  4  70-4  75 

Tin      2h  00  26  75 

AloniiMuMi,  98  to  99  per  cent                                        24   50  24  50 

OLD  METALS 

Cent-  per  Pound  Cents  per  Pound 

Heavy  copper  nnd  wire 9  50-10  00  9  50      10  00 

HraHH,  heavy 4.25-4   50  4  25-450 

Br«a,,liKht    3  50-3  75  3  50-375 

Lead. heavy 3  25-3   37)  3  25        3   371 

Zinc,  old  lerap                  2  00-225  200       2.25 
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The  Week 

EV  TRADE 

Prices   When    Quoted    Are    Those   Prevailing    at   the 

Opening  of  Business  on   Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


THERE  are  unmistakable  signs  of  improvement  in  the 
electrical  market.  Stocks  are  not  so  large  in  local 
warehouses,  and  turnovers  as  a  result  are  more  frequent. 
Heavy  automobile  traffic  and  new  laws  have  caused  a  very 
brisk  market  in  a  number  of  places  for  miniature  lamps 
and  flashlamps. 

Better  buying  is  noticed  for  the  railroads,  which  is  taken 
as  a  forerunner  of  a  much  greater  demand  from  other  large 
purchasers. 

Troubled  labor  conditions  in  the  building  trades  are  pre- 
venting lower  prices  from  bringing  forth  orders.  Where 
this  matter  has  been  settled,  however,  there  should  be  no 
occasion  for  holding  back. 

From  the  agricultural  districts  of  the  South  the  Central 
States  and  the  Far  West  the  fall  is  being  looked  forward 
to  eagerly,  as  then  harvest  money  is  expected  to  open  up 
the  market. 

NEW  YORK 

Some  indications  of  slightly  more  active  business  were 
noticeable  among  the  jobbers  of  this  section  during  the 
past  week.  Considerable  material  for  maintenance  and  re- 
pair work  is  moving,  but  orders  are  small,  covering  onjy 
the  immediate  needs.  Contractors  who  have  work  in  hand 
and  under  way  are  buying  material  only  as  required,  and 
there  seems  to  be  no  inclination  to  increase  stocks.  The 
demand  for  armored  conductor,  as  reported  last  week,  con- 
tinues at  about  the  same  level  and  there  has  not  been 
sufficient  change  either  way  to  affect  prices. 

-Another  encouraging  indication  of  more  activity  is  the 
number  of  inquiries  for  materials  and  prices  that  are  being 
received.  Part  of  this  is  due  to  purchasing  agents  shop- 
ping around  to  obtain  the  best  price,  but  there  are  many 
instances  of  inquiries  covering  large  quantities  of  material 
and  also  heavy  equipment  which  would  be  used  only  for 
new  construction.  Much  of  this  business  will  materialize  as 
soon  as  the  present  situation  begins  to  clear. 

Conduit. — Fairly  good  stocks  of  all  sizes  are  the  rule  and 
prompt  -shipment  can  be  made.  Sales  are  in  small  quanti- 
ties and  are  readily  handled.  In  2,.500-ft.  lots  i-in. 
black  is  quoted  at  $55  to  $58;  3-in.,  $72  to  $78;  1-in.,  $105 
to  $112.  On  galvanized  pipe,  same  sizes,  quotations  are 
$60  to  $66,  $81  to  $85  and  $116.96  to  $123.  There  is  virtu- 
ally no  change  since  last  week,  and  prices  are  inclined  to 
hold  at  these  levels. 

Flexible  Armored  Conductor. — Recent  movement  seems  to 
continue,  but  does  not  increase  and  prices  remain  the  same 
as  last  quoted.  From  $48  to  $49.50  per  1,000  ft.  is  the 
current  price  for  No.  14,  two-wire  single-strip. 

Rubber-Covered  Wire. — No.  14  single-braid  in  10,000-ft. 
lots  is  quoted  at  $6.50  to  $6.77  per  1,000  ft.  Demand  is 
only  moderate  and  stocks  are  ample  to  large.  There  does 
not  seem  to  be  any  intention  of  shading  prices  below  the 
above  quoted  figures  and  if  anything  the  price  has  stiffened 
somewhat. 

Non-Metallic  Flexible  Conduit. — There  is  little  demand 
for  this  material  in  the  immediate  territory  and  stocks  are 
kept  down  as  low  as  possible.  In  1,000-ft.  lots  the  follow- 
ing prices  were  quoted  this  week:  .V^-in.  size,  $21,  J-in., 
$23,  and  H-in.,  $36  per  1,000  ft. 

Fans. — With  cooler  weather  the  first  of  the  week  and  the 
end  of  the  fan  season  in  sight,  sales  were  very  light.     Stocks 


are  for  the  most  part  small,  but  the  popular  sizes  and  types 
can  be  supplied  without  delay. 

Heating  .\ppliances.— Of  the  heating  devices  only  irons 
and  toasters  are  moving.  Some  jobbers  report  an  active 
demand  for  these  devices.  Stocks  are  fair  to  good.  The 
recent  drop  in  prices  on  heating  devices  has  not  stimulated 
buying,  but  it  is  believed  that  this  is  because  of  ample 
stocks  carried  by  retail  dealers. 

Outlet  Boxes. — Discounts  range  from  45  to  55  per  cent  on 
black  boxes  and  40  to  50  per  cent  on  galvanized  in  lots  of 
100.     Stocks  are  ample,  but  very  little  is  moving. 

Friction  Tape. — Demand  for  friction  and  rubber  tape  is 
spotty  and  sales  are  in  line  with  other  materials.  A  nomi- 
nal quotation  this  week  was  36  cents  for  friction  and  43 
cents  for  rubber  in  100-lb.  lots. 

]MetaI  Molding. — No  change  in  price  since  the  recent 
drop  of  about  5  per  cent.  In  1,000-ft.  lots  the  three-wire 
size  is  quoted  at  $5.92  to  $6.40  per  100  ft.  Stocks  are  fair 
and  jobbers  report  a  moderate  demand  but  in  small  lots. 


CHICAGO 

Though  business  in  electrical  circles  during  the  past  week 
has  shown  only  slight  improvement,  general  conditions  are 
bettering  and  the  tone  is  one  of  hope.  It  is  generally  con- 
ceded that  railroad  buying  will  show  the  way  to  better  , 
times,  and  inquiries  of  this  sort  have  come  into  the  market  i 
within  the  last  few  days  for  car  repairs  from  a  number  of 
roads.  While  conditions  are  still  far  from  good,  there  are 
signs  that  the  slump  has  passed  its  worst  stage.  , 

Electrical    jobbers    and    contractor-dealers    have    almost 
given  up  hope  for  any  considerable  construction  this  season 
as  a  result  of  the  failure  of  Judge   Landis  t-o  accomplish      ' 
anything  as   arbitrator   in   the   building   wage   controversy,      j 
Suggested    modifications    to    the    uniform    agreement    have      ^ 
been   opposed   by  both  sides.     As   a   result  jobbers'   sales 
remain  small   even   though  prices   are  off  in   several   lines. 
Jobbers'  report  collections  still   long,  but  there   is   nothing 
in  the  situation   to  cause  worry.     Retail   trade  is  quiet,  a 
most  successful  fan  season  being  almost  ever,  while  other 
appliances    sell    well    only    when    special    inducements    are 
offered. 

Wire. — Bare  copper  wire  has  dropped  approximately  a 
cent  per  pound.  No.  8  being  offered  at  151c.  per  pound  in 
1,000-lb.  lots.  Weatherproof  is  doi\Ti  also.  No.  6  triple-braid 
being  offered  at  from  15i  to  16  cents  per  pound  in  large 
quantities.  These  reductions  have  not  resulted  in  many  , 
orders,  though  there  have  been  numerous  inquiries,  indicat- 
ing that  some  line  construction  is  being  contemplated.  Rub- 
ber-covered wire  is  quoted  at  $6.50  per  1,000  ft.  for  No.  14 
single-braid. 

Conduit. — There  is  only  a  fair  local  demand  for  black 
pipe  owing  to  the  continued  lethargy  of  the  construction 
market.  There  is  a  lack  of  stable  quotations,  though  the 
nominal  price  per  1,000  ft.  for  ?.-in.  black  conduit  is  $55  in 
5,000-ft.  lots.  Flexible  conduit  is  selling  reasonably  well 
outside  of  Chicago  and  the  a'j-in.  size  is  quoted  at  $24  per 
1,000  ft.  in  5.000-ft.  lots. 

Locknuts  and  Bushings. — In  spite  of  curtailed  construc- 
tion there  has  been  a  slight  increase  in  demand.  This  may 
possibly  be  accounted  for  by  the  number  of  rewiring  jobs, 
both  residence  and  industrial,  that  have  come  into  the  mar- 
ket. The  J-in.  locknuts  are  quoted  at  75  cents  per  100  and  at 
$1.10  per  100  for  the  3-in.  size. 

Ranges. — Considerably  more  electric  ranges  have  been 
sold  during  the  first  seven  months  of  1921  by  a  leading 
Illinois  utility  than  were  sold  during  the  same  period  in 
1920,  because  of  intensive  sales  effort.  The  campaign  \^-ill 
be  carried  on  indefinitely. 

Motors. — Demand  is  spotty  but  better  than  thirty  days 
ago.  Orders  have  been  received  from  the  railroads  but 
mainly  for  small  sizes  for  shop  work,  and  this  is  true  of 
almost  all  orders.  However,  July  proved  better  than  May 
or  June  and  inquiries  are  continuing  to  pick  up.  The  10 
per  cent  reduction  that  went  into  effect  July  12  has  not 
affected  demand  much,  buying  being  done  only  where  neces- 
sary. 
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BOSTON 

A  better  feeling  is  reflected  in  the  trade,  although  condi- 
tions are  still  slow  in  mending.  July  bookings  in  two  lead- 
ing jobbers'  houses  hold  up  well  in  comparison  with  spring 
business.  Collections  are  about  the  same,  but  are  beginning 
to  reflect  the  improved  banking  situation  somewhat.  Hand- 
to-mouth  buying  still  marks  jobbers'  purchases,  but  there 
are  indications  that  such  orders  are  increasing  in  frequency. 
Inquiries  are  increasing  somewhat.  Engineering  organiza- 
tions are  doing  more  report  work.  Prices  were  unsettled 
last  week  in  closely  competitive  lines  on  the  larger  quan- 
tity purchasing.  Building  and  engineering  contracts  in 
New  England  for  the  week  ended  July  26  totaled  $5,000,000, 
compared  with  $6,403,000  a  year  ago,  and  were  exceeded  in 
only  four  corresponding  weeks  of  the  past  twenty  years.  The 
metal  industries  in  New  England  are  quiet,  operating  at 
about  one-third  capacity.  The  paper  industry  is  dull,  with 
hampering  labor  troubles.  Woolen  mills  are  running  ac- 
tively, June  opei'ations  having  reached  75  to  95  per  cent 
of  capacity.  Cotton  mills  average  about  75  per  cent  of 
capacity,  according  to  the  Federal  Reserve  Bank  of  Boston, 
and  the  boot  and  shoe  industry  is  producing  at  about  60  per 
cent  of  capacity. 

Motors. — A  slightly  better  tone  to  the  market  is  evident 
from  inquiries.  The  sale  of  integral  horsepower  motors  is 
non-spectacular,  but  one  prominent  distributer  reports  sales 
40  to  50  per  cent  as  large  as  at  this  time  last  year  and 
within  5  or  10  per  cent  of  pre-war  totals.  Fractional-horse- 
power motors  are  very  dull.  Buying  is  very  widely  dis- 
tributed and  small-order  business  is  dominant. 

Wire. — Moderate  movement  is  reported,  with  unsteady 
prices  where  large  stocks  are  being  liquidated.  Rubber- 
covered,  No.  14,  sold  Monday  in  Boston  around  $6.25  per 
1,000  ft.  in  5,000-ft.  lots. 

Flexible  Armored  Conductor. — A  light  demand  is  appar- 
ent, with  No.  14  double-strip  selling  from  $50  to  $51  per 
1,000  ft.  in  2,500-ft.  lots.  Stocks  are  plentiful  for  current 
requirements. 

Lamps. — 'Trade  is  extremely  brisk  in  21  cp.  gas-filled 
incandescent  lamps  for  automobile  headlight  service,  in 
view  of  regulatory  requirements  effective  Aug.  15.  The  de- 
mand is  being  satisfactorily  met,  however.  General  light- 
ing business  holds  up  well  in  response  to  vigorous  sales 
work  on  the  part  of  central  stations  and  retailers. 

Storage  Batteries. — Improved  business  is  noted,  the  de- 
mand   for    automobile    and    radio    cells    being    quite    good. 

Sockets. — Pull  sockets  are  fairly  active  and  are  selling 
at  37.5  cents  net  in  standard  packages.  Keys  and  keyless, 
at  25  and  23  cents  respectively,  are  not  moving  so  fast. 
Small  orders  are  being  placed  with  manufacturers,  accord- 
ing to  a  representative  jobber. 

Ranges. — Vigorous  sales  effort  is  being  rewarded  by  well- 
distributed  orders,  although  quantity  purchases  are  scarce. 
Manufacturers  are  well  "set"  for  greatly  increased  busi- 
ness, and  present  facilities  are  not  running  at  a  very  high 
"load  factor." 

Rubber  Matting  for  Switchboards. — This  material,  al- 
though not  a  standard  electrical  jobbing  product,  is  run- 
ning very  low  ir  stocks.  Even  the  present  light  demand 
calls  for  considerable  "shopping  around"  to  fulfill. 


ATLANTA 

The  general  morale  of  the  section  is  noticeably  im- 
proved, particularly  in  the  smaller  towns  that  were  very 
hard  hit  by  the  sharp  break  in  the  price  of  all  agricultural 
products.  A  revival  of  activities  is  predicted  in  the  early 
fall  when  the  crops  are  harvested.  The  report  of  the  Sixth 
Federal  Reserve  Bank  shows  that  a  larger  volume  of  busi- 
ness is  being  done  than  at  any  time  during  the  past  year, 
though  the  money  value  is  quite  reduced.  The  wholesale 
hardware  line  is  an  exception  to  this  rule,  the  volume  being 
considerably  reduced  as  compared  with  a  year  ago,  pur- 
chases still  being  for  small  quantities  for  immediate  de- 
livery. The  increase  in  building  activity  is  reflected  in  the 
report  of  the  Southern  Pine  Association  for  June,  which 
shows  that  average  orders  have  increased  from  472,574  ft. 


to  518,600  ft.,  each  week  showing  a  healthy  increase  over 
the  previous  week. 

Ornamental  Lighting  Equipment. — An  unusual  number  of 
inquiries  are  being  received  for  this  specialty,  particularly 
from  large  industrial  plants  maintaining  mill  villages.  The 
small  municipalities  are  also  showing  considerable  interest. 
A  slight  decline  in  the  price  of  metal  posts  is  to  be  noted. 

Electric  Churns. — Jobbers  received  notice  this  week  of  a 
price  reduction  of  approximately  20  per  cent  from  manufac- 
turers, which  after  being  passed  on  to  dealers  stimulated 
sales  to  some  extent.  Activity  in  this  line  has  been  very 
weak  for  the  past  four  or  five  months,  but  indications  are 
that  business  will  be  a  little  better  this  fall. 

Transformers.^A  general  reduction  in  price  of  10  per  cent 
is  reported  this  week.  Sales  of  distributing  type  are  hold- 
ing up  fairly  well  owing  to  the  demand  from  central  sta- 
tions for  large  numbers  of  new  cut-ins  to  residences  being 
constructed.  Stocks  are  in  very  good  shape.  While  the 
demand  for  power  transformers  is  off  considerably,  there 
have  been  several  good  sales  made  in  certain  localities. 

Armored  Conductor. — Dealers  appear  to  be  buying  ac- 
tively from  jobbers  this  week  upon  the  strength  of  a  price 
reduction  of  approximately  10  per  cent.  Stocks  are  in  good 
shape,  but  it  is  not  expected  that  the  flurry  this  week  will 
be  sustained. 

Commercial  Lighting  Fixtures. — Demand  has  been  fairly 
good  in  the  larger  centers  where  buildings  under  way  are 
being  completed.  Certain  types  have  declined  in  price  this 
week  from  10  per  cent  to  15  per  cent.  Distributers'  stocks 
are  in  excellent  condition  to  handle  the  demand. 

Flexible  Conduit. — There  has  been  very  little  demand  for 
this  item  lately,  the  price  drop  of  5  per  cent  not  affecting 
the  situation  to  any  extent.  Stocks  in  this  section  are 
ample  to  take  care  of  ordinary  requirements. 

Porcelain. — The  demand  for  staple  porcelain  material  is 
holding  up  very  well  under  the  circumstances,  and  a  slight 
stimulation  has  been  noted  since  the  recent  break  in  price. 
All  jobbers'  stocks  are  in  good  shape  and  prompt  deliveries 
are  being  obtained  from  factory. 


ST.  LOUIS 

The  strike  of  electrical  workers  in  the  St.  Louis  indus- 
trial district  was  terminated  the  latter  part  of  last  week, 
following  an  agreement  whereby  the  men  will  continue  to 
receive  $1.25  per  hour. 

The  strike  prevailing  for  the  greater  portion  of  the  week 
greatly  restricted  the  week's  business,  but  the  pre-strike 
basis  now  exists.  Some  are  expecting  a  slight  betterment 
of  business  this  fall  because  of  the  effect  of  excellent  agri- 
cultural conditions,  particularly  in  the  corn  belts.  In  the 
South,  too,  because  of  crop  diversity  and  the  better  move- 
ment of  cotton,  the  situation  promises  to  be  better  this 
fall.  Credit  conditions  throughout  the  territory  are  im- 
proving and  money  is  easier.  Jobbers,  however,  still  report 
a  sixty-day  collection  basis. 

Jobbers  are  actively  endeavoring  to  increase  turnover, 
and  as  a  result  prices  are  to  a  considerable  extent  competi- 
tive. Representative  quotations  arc  given  here,  though 
prices  somewhat  lower  may  be  found  in  special  cases  where 
the  size  of  the  order  warrants  it. 

Lamp  Cord. — Prices  are  slightly  easier.  No.  18  twisted 
cotton  selling  at  $13  per  1,000  ft.  in  5,000-ft.  lots.  No.  18 
twisted  silk  is  still  quoted  at  $23  to  $25  per  1,000  ft.  There 
is  substantially  no  movement  and  stocks  are  inclined  to  be 
heavy. 

Sockets. — Local  jobbing  stocks,  it  is  claimed,  are  in  good 
shape,  but  large  stocks  arc  in  the  hands  of  the  manufac- 
turers. Movement  is  very  slow.  Key  sockets  are  selling  at 
$26.40  per  100;  keyless,  $22.50;  pull,  $34. 

Flexible  Armored  Conductor.— Owing  to  the  electricians' 
strike  the  demand  last  week  was  quite  low,  but  otherwise  a 
reasonably  good  call  exists.  Stocks  are  now  slightly  heavy. 
Prices  have  recently  declined.  No.  14  two-conductor  is  now 
being  quoted  at  $52.50  per  1,000  ft. 

Switches. — Because  of  the  lack  of  building,  movement  is 
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very  limited,  but  better  demand  from  the  smaller,  localities 
may  be  found  this  fall.  Stocks  are  in  good  shape.  Flush 
and  snap  switches  are  quoted  at  $27  per  100  in  standard- 
package  lots. 

Fuses. — The  demand  holds  steady  for  about  all  kinds  and 
sizes.  Stocks  vary  from  good  to  large.  Plug  fuses  are 
priced  at  $34  per  1,000  in  standard  packages.  N.  E.  C. 
non-renewable  cartridges,  .3  amp.  to  30  amp.,  sell  for  13J 
cents  each,  and  31  amp.  to  GO  amp.  sell  for  18  cents  each. 
Renewable  fuses,  3  amp.  to  30  amp.,  are  quoted  at  29  cents 
each,  and  31  amp.  to  60  amp.  at  58  cents  each. 

.Metal  Molding. — Stricter  municipal  wiring  requirements 
have  tended  to  increase  the  demand,  but  because  of  low 
construction  work  the  call  for  some  time  has  been  very 
light,  particularly  while  the  electricians'  strike  was  on. 
Stocks,  however,  are  in  good  shape.  Wire  molding  is  priced 
at  $4.95  per  100  ft.   ^ 

SEATTLE— PORTLAND 

Although  a  quiet  condition  still  persists,  business  locally 
was  somewhat  stimulated  by  the  Northwest  merchants'  con- 
vention held  in  Seattle  during  the  past  week.  Orders  were 
booked  by  out-of-town  merchants  in  many  lines  consider- 
ably in  excess  of  expectations.  The  local  fruit  and  beri-y 
crop  is  good  and  is  being  disposed  of  at  satisfactory  prices. 
Labor  is  cheap  and  plentiful.  Electrical  jobbers  in  Seattle 
report  a  moderate  but  fairly  steady  demand  for  fans  and 
other  seasonal  goods.  The  high  gas  rates  as  well  as  the 
excessive  cost  of  coal  which  prevails  locally  have  been  a 
constant  stimulus  to  the  sale  of  electric  ranges,  a  fair  de- 
mand for  which  seems  to  exist  at  all  times.  Bank  clear- 
ings for  Seattle  for  July  30  show  a  falling  off  of  about 
10  per  cent  over  similar  figures  for  a  year  ago  and  are 
.'.lightly  in  excess  of  those  for  a  month  ago. 

Manufacturers'  agents  in  the  Portland  region  I'eport  that 
the  volume  of  business  is  unchanged  with  little  prospect 
for  improvement  before  fall.  Jobbing  business  continues 
about  the  same,  some  reporting  a  little  greater  activity. 
The  sale  of  household  appliances  continues  active.  Flat- 
irons  are  apparently  leading.  The  reduction  from  $8  to 
$6.85  acting  as  a  considerable  incentive.  The  increasing- 
number  of  automobiles  and  paved  highways  in  this  section 
has  created  a  demand  for  flashlamps  considerably  greater 
than  was  expected.  Stocks  in  all  other  lines,  however,  ai'e 
in  good  shape,  although  there  is  no  tendency  toward  an 
overstocked  condition.  Collections  are  not  improved.  The 
contractor-dealer  business  is  in  general  not  very  active, 
the  volume  being  less  than  it  was  a  year  ago.  Cash  sales 
are  materially  less  than  they  were  the  first  of  the  year, 
but  this  is  considered  merely  a  seasonal  change.  Small 
contracting  work,  such  as  residence  wiring  and  repair  work, 
is  active.  Fixture  business  is  practically  normal.  Vacuum- 
cleaner  sales  are  active. 

The  June  building  report  for  Portland  shows  an  increase 
of  41.5  per  cent  over  June,  1920.  The  electrical  permits 
issued  during  June  were  the  greatest  in  the  history  of  the 
department.  It  is  stated  that  this  is  due  primarily  to 
residence  building  activity  and  repair  work. 

A  slight  improvement  in  orders  is  reported  by  Spokane 
jobbers  this  week  over  last.  Business,  however,  still  con- 
tinues quiet,  with  no  considerable  activity  looked  for  until 
money  from  harvest  gets  into  circulation.  Lumber  and 
mining,  two  of  the  large  basic  industries  of  this  district, 
are  inactive,  with  the  result  that  dealers  are  focusing 
their  hopes  of  better  business  on  the  excellent  crops  which 
are  reported  from  almost  everywhere  throughout  the  dis- 
trict. Stocks  are  in  good  shape,  deliveries  prompt  and 
collections  fair.  .\  comparatively  good  fall  business  is 
looked  for. 

Conduit. — Movement  is  still  slow.  Half-inch  galvanized 
sells  at  $7.45,  S-in.  galvanized  at  $9.72.  Corresponding  fig- 
ures for  black  are  $6.98  and  $9.10  per  100  ft.  in  carload 
lots 

Wire. — The  demand  for  rubber-covered  is  moderate.  No. 
14  selfs  at  $7.20  per  1,000  ft.  in  lots  of  5,000  ft.  and  less. 
Weatherproof  is  in  steady  demand  but  sales  are  light. 
No.  6  selling  at  $18.15  per  100  lb.  in  1,000-lb.  lots,  while 
No.  8  is  selling  at  $19.15. 


SALT  LAKE  CITY— DENVER 

The  general  merchandising  and  financial  situation  remains 
little  changed  in  the  Intermountain  region.  Although  some 
profess  to  see  distinct  signs  of  improvement,  the  con- 
sensus of  opinion  is  that  business  is  merely  marking  time. 
However,  there  is  little  discouragement  or  pessimism 
manifest.  Every  one  seems  to  believe  that  better  times 
are  just  ahead.  The  feature  of  the  week  is  the  announce- 
ment by  the  Federal  Reserve  Bank  of  a  lower  rediscount 
rate,  the  rate  falling  from  6  to  5J  per  cent.  The  demand 
for  money  continues  with  the  usual  restrictions  as  to  loans, 
and  country  banks  are  still  calling  on  the  city  banks  for 
accommodation.  The  Anaconda  Mining  Company  recently 
sold  the  Pacific  Gas  &  Electric  Company  10,000^000  lb.  of 
copper  wire  in  a  single  order.  Three-fourths  of  this  amount 
will  go  into  the  construction  of  a  single  high-tension  line. 
A  conservative  estimate  of  the  demand  on  the  copper  indus- 
try to  supply  the  needs  of  electrical  plants  in  the  Inter- 
mountain and  Western  States  during  the  next  decade  is 
280,000.000  lb.  It  is  this  prospect  that  assures  the  owners  of 
the  vast  porphyry  plants  that  the  present  period  of  de- 
pression will  be  rather  short-lived.  The  excess  of  labor 
supply  over  demand  seems  to  have  quieted  pending  disputes. 

Miniature  Lamps. — The  call  has  been  very  encouraging. 
The  reason  for  the  augmented  demand  is  the  increased  use 
of  passenger  cars.  There  has  been  no  complaint  of  short- 
age of  stocks. 

Flashlamps. — These  also  have  had  a  good  run  in  the  past 
two  months.     The  e.xtensive  use  of  flashlamps  by  campe- 
has  created  a  seasonal  demand. 

Conduit. — Jobbers  report  stocks  more  than  ample  to  meet 
a  demand  that  is  sluggish,  to  say  the  least.  The  dearth  of 
big  construction  jobs  is  responsible  for  the  slow  movement. 
A  10  per  cent  reduction  in  price  has  not  stimulated  demand 
appreciably. 

Washers. — Business  thus  far  this  summer  has  been  char- 
acterized by  few  sales  and  small  inteist  on  the  part  of 
ultimate  consumers.  The  high  price  continues  a  decisive 
barrier  to  better  demand.  Some  jobbers  would  welcome 
a  chance  to  unload  excessive  stocks.  No  recent  price  change 
has  been  oi'dered. 

Cleaners. — The  market  is  holding  to  a  good  average. 
Enei-getic  dealers  are  reporting  a  splendid  week  to  week 
movement.     Vigorous  salesmanship  is  required,  however. 


SAN  FRANCISCO 

During  the  past  week  the  builders'  strike  took  a  turn 
for  the  woi'se  and  settlement  is  now  apparently  a  long  way 
off.  At  a  special  election  the  leaders  who  ad\-ised  the  strike 
were  returned  to  power.  The  unions  ai'e  now  voting  on 
calling  a  general  strike,  and  it  is  reported  that  their  senti- 
ment has  veered  so  that  the  majority  is  now  in  favor  oi 
such  a  strike. 

Shipments  from  the  East  are  now  being  made  in  large 
proportion  by  water  via  the  Panama  Canal  at  a  saving  of 
about  one-fourth  as  compared  with  i-ailroad  rates.  The 
time  in  transit  is  about  three  weeks  longer  than  by  rail, 
and  the  goods  arrive  in  exceptionally  good  condition.  The 
seamen's  strike,  it  is  reported,  has  been  called  off  and 
withheld  shipments  can  now  be  released. 

Motors. — The  recent  price  decrease  of  10  per  cent  found 
nearly  all  dealers  with  heavy  stocks  on  which  they  had  to 
take  a  considerable  loss.  The  motor  business  is  much 
quieter  now  than  during  the  spring  irrigation  season,  and 
dealers  in  second-hand  and  repaired  motors  especially  are 
experiencing  quieter  business  than  for  several  seasons. 

Lamps. — Demand  is  very  good  considering  the  season, 
but  slower  sales  are  reported  by  jobbers  because  of  their 
effort  to  cut  down  outstanding  stocks  on  the  dealers'  shelves. 
A  very  careful  sun'ey  has  been  made  of  this  condition,  with 
the  result  of  causing  an  intensive  campaign  to  provide 
dealers  with  sufficient  fast-moving  stock  and  bringing  to 
light  useless  overstocks  that  had  accumulated. 

Farm  Plants. — Pacific  Coast  stocks  both  in  jobbers'  ware- 
houses and  in  those  of  their  district  dealers  are  very  higrh 
and  are  moving  poorly. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,   Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


I    National  Conduit  &  Cable  Com- 
1  pany  Not  Insolvent 

I      In  the  last  issue  of  the   Electrical 
:  World  a  very  regrettable  error  occur- 
red in  the  heading-  of  the  article  reading: 
"National    Conduit    &    Cable    Company 
Mot  Solvent."     The  heading  as  written 
I  read  "National   Conduit  &   Cable   Coni- 
i  pany   Not   Insolvent,"    jnd    the   change 
was  due  to  a   last-minute  error   of  the 
typesetter  which  the  proofreader  failed 
to  detect.     The  context  as  contained  in 
the  article  itself  clearly  shows  that  the 
I  company  is  solvent. 

I  The  Electrical  World  offers  its  sin- 
\  cere  apologies  to  the  company  and  to  its 
I  receiver,  Clarence  G.  Galston,  for  this 
error. 

The  receiver  is  authorized  to  continue 
j  the  operations  of  the  company  and 
,  promptly  took  measures  on  July  15,  the 
(late  of  his  appointment,  to  notify  cus- 
tomers  of  the   company   accordingly. 

James  Magee,  who  has  been  connected 
with  the  company  for  the  past  twenty- 
five  years,  and  who  was  formerly  head 
I  of  the  copper  department,  has  been 
made  works   manager. 


Briefs  Filed  in  Lamp  Patent  Suit 

Briefs  in  the  case  of  the  General 
Electric  Company  versus  the  Alpha 
Laboratories  were  scheduled  to  be  filed 
in  the  United  States  District  Court  on 
Monday  of  this  week.  This  case,  which 
is  before  Judge  Meyer,  involves  both 
the  Just  and  Hannaman  and  the  Lang- 
muir  patents.  Replies  are  to  be  filed 
by  Aug.  8,  and  oral  argument  will  be 
[heard  or.  Aug.  15  and  16. 


Brown  In.>trument  Company 
Opens  Office  in  Cleveland 

The  Brown  Instrument  Ccmpany, 
Wayne  and  Roberts  Avenues,  Philadel- 
phia, manufacturer  of  indicating  and 
[recording  instruments,  pyrometers  and 
ISO  forth,  has  opened  a  branch  office  in 
Ithe  Reliance  Bank  Building,  1634 
lEuilid  Avenue,  Cleveland. 


Powers  Electric  Sales  Company 
Adds  New  Line 

The  Powers  Electric  Sales  Company, 
1170  Broadway,  New  York  City,  has 
been  appointed  by  the  Liberty  Machine 
Company,  Wauwatosa,  Wis.,  as  its  sales 
representative  for  the  States  of  New 
York  and  New  Jersey,  as  well  as  ex- 
porting agent  for  its  lines  of  fixture  fit- 
tings and  castings.  The  Powers  com- 
pany also  acts  as  representative  in  the 
same  territory  for  the  Fernando  C. 
Mesa   Company,  Irvington,   N.  J.;   the 


Federal  Porcelain  Company.  Carey, 
Ohio;  the  Magic  Electric  Company, 
New  York  City,  and  the  Wurdack  Elec- 
tric Manufacturing  Company,  St.  Louis. 
Myron  Kommel  has  joined  the  sales  or- 
ganization of  the  company  and  will 
serve  the  local  trade.  H.  Dayton  Ball 
is  the  New  Yoi-k  State  representative 
of  the  company. 


Large  Australian  Tower  Order 
Goes  to  Milliken 

Milliken  Brothers  Manufacturing  Com- 
pany, Incorporated,  of  New  York,  has 
just  secured  through  its  London  office 
a  contract  with  the  Electricity  Commis- 
sioners at  Melbourne,  Australia,  to  fur- 
nish towers  for  a  112-mile,  132,000-volt 
transmission  line  in  the  Dominion  of 
Victoria,  Australia.  The  contract,  which 
is  based  on  furnishing  490  suspension 
towers,  40  strain  towers,  14  terminal 
towers  and  90  semi-anchor  towers, 
will  run  in  the  neighborhood  of  $300,000. 

J.  E.  Jennings,  vice  president  of  the 
company,  who  has  been  in  Europe  for 
the  past  six  months,  returned  to  New 
York  last  week  and  will  sail  for  Austra- 
lia from  Vancouver,  B.  C.  on  Aug.  6 
to  go  over  the  route  of  the  line. 


Sales  Organization  for  Independent  Lamps 

Eleven  Manufacturers  Form  Company  to  Take  Over  Sales  and  Super- 
vise Production  in  Order  to  Secure  Complete  Line,  Uniformly 
Packed  and  of  Uniformly  High  Quality 


Offices  were  opened  and  business 
started  on  Monday  of  this  week  by  the 
United  Lamp  Manufacturers'  Corpora- 
tion, at  44  West  Eighteenth  Street,  New- 
York  City.  This  company  was  formed 
by  a  number  of  independent  lamp  man- 
ufacturers as  a  selling,  distributing, 
purchasing  and  manufacturing  control 
organization.  The  purpose  of  the  com- 
pany primarily  is  to  be  able  to  supply 
a  complete  line  of  incandescent  lamps 
in  uniform  packing  and  of  uniformly 
high  quality.  This  was  something  that 
none  of  the  member  companies  could 
do  alone,  because  none  of  them  was  so 
equipped.  It  is  now  planned  that  none 
of  the  factories  will  make  a  complete 
line  of  lamps,  but  each  factory  will  be 
assigned  to  make  certain  parts  of  the 
complete  line.  In  this  way  it  is  ex- 
pected to  obtain  a  high  production  and 
quality. 

All  lamps  produced  by  member'  com- 
panies will  be  sent  directly  to  the  ware- 
house of  the  selling  organization  in 
New  Yoi-k,  from  which  place  they  will 
be  distributed  to  warehouses  in  differ- 
ent parts  of  the  country  to  take  cai'e 
of  local  demands. 

There  is  also  being  established  at  the 
central  office  a  laboratory  where  all 
raw  materials  used  by  the  manufac- 
turing companies  will  be  inspected  and 
when  found  satisfactory  sent  directly  to 
the  factories. 

The  laboratory  will  also  maintain 
Limp  inspection,  with  inspectors  in  each 
factory.  It  is  now  planned  to  have 
visual  inspection  of  one  lamp  out  of 
every  hundred  and  a  life  test  given  to 
one  lamp  out  of  every  thousand.  The 
company  will  not  have  branch  offices, 
but  all  selling  and  billing  will  be  done 
from  New  York  and  shipments  made 
from  the  nearest  warehouse. 

It  was  stated  at  the  offices  of  the 
company  that  a  standard  life  and 
efficiency  guarantee  will  go  with  the 
lamps.      All    lamps    will    be    marketed 


under  a  trade  name  which  has  not  been 
decided  upon.  There  will  also  be  a  uni- 
form packing.  All  sizes  and  types  of 
incandescent  lamps  will  be  manufac- 
tured. 

The  companies  were  brought  together 
largely  through  the  efforts  of  Paul  Mc- 
Junkin,  a  consulting  engineer  who  has 
been  in  the  lamp  industry  for  more 
than  twenty  years  and  who  has  been 
very  greatly  interested  in  developing 
means  for  bettering  the  quality  of  in- 
candescent lamps. 

The  new  company,  which  is  capital- 
ized at  $75,000  all  in  stock,  is  owned 
by  eleven  contributing  companies,  to 
which  stock  has  been  apportioned  in 
proportion  to  their  volume  of  1920  busi- 
ness. The  total  business  done  by  these 
factories  in  1920  amounted  to  $1,800,000. 

Following  is  the  list  of  member  com- 
panies: Acme  Lamp  Works,  Bedford 
Lamp  Works,  Bettalyte  Incandescent 
Lamp  Company.  Continental  Lamp 
Works,  Daylyte  Lamp  Works.  Inter- 
national Incandescent  Lamp  Works, 
Paragon  Incandescent  Lamp  Works, 
Republic  Electric  Company,  Thomas- 
Brown  Company,  Titan  Miniature  Lamp 
Company,  Union  Lamp  Company. 
Others  are  expected  to  join  the  organ- 
ization. 

The  officers  of  the  company  elected 
for  the  purpose  of  organization  wei-e: 
A.  E.  Weise,  president;  R.  H. 
Hcrschman,  secretary;  T.  P.  Vilaghy, 
treasurer. 


Lamp  Manufacture  Changes 
Company  Name 

The  Elcctrii'  Lump  &  Products  Com- 
pany, .51 2-.')  14  Paterson  Plankroad,  Jer- 
sey City,  N.  J.,  has  changed  its  name 
to  the  Lhytan  Electric  Lamp  Company. 
Officers  and  location  of  the  factory  re- 
main unchanged.  Thi'  company  manu- 
factures gas-filled  lamps  under  license 
from  the  General   Electric  Company. 


296 


ELECTRICAL    WORLD 


Vol.  78,  No.  6 


Crane  Company  Enlarges  New 
York  Works 

The  Crane  Company,  manufacturer 
of  pipe,  valves,  fittings,  steam  fittings 
and  so  forth,  is  constructing  a  new  one- 
story  building,  100  ft.  x  14.5  ft.,  adjoin- 
ing its  present  works  at  490  Cherry 
Street,  New  York  City.  The  cost  is 
estimated  at  $28,000.  The  new  building 
will  be  used  for  assembling  purposes 
and  to  provide  storage  space  for  mate- 
rial being  held  for  export. 


Trumbull  Brings  Out  New  and 
Revised  Line  of  Switches 

A  new  and  revised  line  of  externally 
operated  entrance  switches,  two-pole 
and  three-pole,  125  volts  and  250  volts, 
for  use  with  or  without  meter  trims  or 
back  plate,  has  been  brought  out  by  the 
Trumbull  Electric  Manufacturing  Com- 
pany,' Plainville,  Conn.  This,  with  the 
line  of  meter  service  switches  an- 
nounced a  month  or  so  ago,  makes  it 
possible  to  furnish  an  assortment  to 
meet  all  requirements  for  30-amp.  en- 
trance switches. 

The  new  line  replaces  four  members 
of  top  hinged  entrance  switches  and 
boxes  known  as  5,741-43-51-53  and  com- 
pletes the  5,791  side-hinged  line. 

Consolidated  Company  Acquires 
Chicago  Selling  Agency 

The  Consolidated  Electric  Lamp  Com- 
pany, Inc.,  Danvers,  Mass.,  has  acquired 
the 'business  of  the  Chicago  Electric 
Lamp  Company  and  will  conduct  its 
business  of  lamp  distribution  from  the 
factory  offices  at  Danvers. 

Higher  Selling  Offsets  Lower 
Manufacturing  Costs 

The  August  issue  of  Royal  Breezes, 
published  bv  the  P.  A.  Geier  Company 
of  Cleveland,  makers  of  the  Royal  elec- 
tric cleaner,  contains  an  analysis  of 
price  conditions  by  F.  J.  Gottron  m 
which  it  is  shown  that  the  cost  of  ap- 
pliance selling  has  increased  more  than 
the  cost  of  appliance  manufacturing 
has  been  reduced.  Mr.  Gottron  sug- 
gests that  as  far  as  the  public  is  con- 
cerned the  small  amount  that  might  be 
saved  by  customers  waiting  for  any 
reasonable  price  reduction  is  more  than 
balanced  by  the  time  and  labor  lost 
through  continuing  wasteful  methods  of 
housekeeping. 

Ansonia  Electrical  Company 
Expands  Plant 

The  Ansonia  (Conn.)  Electrical  Com- 
pany has  awarded  to  the  Aberthaw 
Construction  Company,  Boston,  a  con- 
tract for  the  erection  of  three  new 
factory  buildings  on  the  company's 
property  on  Division  Street,  Ansonia. 
The  new  buildings  will  be  mainly  one 
story  in  height  and  will  add  about 
54,000  sq.ft.  to  the  present  facilities  of 
the  company.  They  will  be  of  brick 
and  st.el  construction  and  will  consist 
of  a  300-ft.  X  75-ft.  shop  for  the  manu- 
facture of  magnet  wire,  a  190-ft.  x  60-ft. 


shipping  and  stock  house,  and  a  140-ft.  x 
75-ft.  enameling  wire  building.  A 
40-ft.  X  21-ft.  steam  plant  building  is 
also  included.  It  is  estimated  that  an 
increase  in  output  of  40  to  50  per  cent 
will  be  feasible  through  the  completion 
of  these  buildings. 

Republic  Electric  Enlarging  Plant 

The  Republic  Electric  Company, 
Cleveland,  wholesale  distributer  of  elec- 
trical supplies,  is  reconstructing  and 
adding  to  its  present  quarters.  The 
portion  of  the  building  fronting  on 
Chester  Avenue  will  have  three  stories, 
which  will  contain  its  new  offices,  ac- 
counting department  and  salesroom. 
Additional  floor  space  is  al.so  being 
added  in  the  rear.  When  all  improve- 
ments are  completed  (about  Jan.  1)  the 
floor  space  will  be  increased  by  10,000 
sq.ft.,  making  a  total  floor  space  of 
60,000  sq.ft.  The  location  will  then  be 
known  as  Chester  Avenue,  corner  of 
Eighteenth. 

New  York  Appliance  Business 
Picking  Up 

July  billing  by  the  New  York  office 
of  the  Edison  Electric  Appliance  Com- 
pany, according  to  W.  B.  Pierce, 
manager  of  the  office,  was  a  new  record 
for  the  district.  Ever  since  the  begin- 
ning of  the  year  New  York  billing  from 
local  stock  has  been  on  the  increase. 
This,  however,  does  not  refer  to  billing 
from  home  office  stock  in  Chicago. 
Larger  business  was  booked  and  trans- 
acted last  year,  but  much  of  this  had 
to  be  shipped  from   Chicago   stock. 

Business  is  picking  up,  according  to 
Mr.  Pierce,  who  states  that  jobbers  are 
ordering  in  better  volume.  Moreover, 
a  most  hopeful  sign  pointed  out  by  Mr. 
Pierce  is  the  greater  rate  of  turnover 
by  jobbers.  From  a  turnover  of  three 
months  last  year  jobbers,  he  said,  are 
now  moving  heating  appliances  at  the 
rate  of  eight  to  ten  times  a  year. 

First  Annual  Edition  of  "EMF 
Electrical  Year  Book"  Issued 

The  first  edition  (1921)  of  the  "EMF 
Electrical  Year  Book,"  issued  by  the 
Electrical  Trade  Publishing  Company, 
Chicago,  has  made  its  appearance.  The 
hook  contains  1.000  pages  and  comprises 
three  leading  features — compilations  of 
facts  and  figures  about  each  branch  of 
the  industry,  definitions  of  electrical 
and  allied  terms,  and  a  classification  of 
products  made  and  used  by  the  indus- 
try with  listings  of  their  producers. 
.A.il  topics  are  entered  alphabetically, 
the  entire  text  being  arranged  as  in 
an  ecyclopedia  or  dictionary.  In  the 
products  and  manufacturers'  directory 
feature  there  are  included  over  2,900 
classifications  and  sub-classifications  of 
electrical  and  related  products,  each  of 
which  is  first  descriptively  defined  and 
followed  by  the  list  of  it5  American  and 
Canadian  manufacturers.  It  is  planned 
to  revise  the  book  completely  each  year 
and  to  add  to  it  each  year  further  in- 
dustrial information,  definitions,  pro- 
ducts and  manufacturers'  listings. 


French  Railway  Places  Order 
with  Westinghouse 

An  order  for  electrical  equipment 
amounting  to  ?1, 200,000  has  been  re- 
ceived by  the  Westinghouse  Electric 
International  Company  from  the  Midi 
Railway  of  France,  which  operates  an 
extensive  system  starting  from  Bor- 
deaux, running  through  Tolouse  to 
Cette,  with  many  branches.  The  sec- 
tion on  which  the  electrical  equipment 
will  be  used  extends  from  Pau  to 
Tolouse,  in  the  Pyrenees  Mountains 
near  the  Spanish  border  and  has  a 
total  length  of  over  100  miles.  The 
order  includes  transformers,  synchro- 
nous condensers,  lightning  arresters  and 
other  substation  equipment. 


Moloch  Company  Occupying 
New  Plant 

The  Moloch  Company,  Kaukauna, 
Wis.,  manufacturer  of  "Mayer"  power 
hammers  and  "Moloch"  automatic  un- 
derfeed stokers,  is  now  established  in 
its  new  plant  at  Kaukauna,  consisting 
of  a  machnie  shop,  80  ft.  x  200  -C,  and 
a  foundry  of  the  same  dimensions.  The 
floor  space  and  capacity  of  the  plant 
have  been  increased  by  approximately 
300  per  cent.  While  at  present,  the 
company  states,  it  has  not  as  much 
work  as  it  could  handle,  prospects  are 
more  than  encouraging.  The  Moloch 
company  is  a  consolidation  of  the 
Moloch  Stoker  Company  of  Chicago 
and  the  Kaukauna  Machine  Works  of 
Kaukauna. 


Drew  Electric  &  3Ianufacturing 

Company  Resumes 

Operations 

The  Drew  Electric  &  Manufacturing 
Company,  Cleveland,  Ohio,  has  re- 
sumed operations  after  a  brief  shut- 
down, during  which  time  its  plant  was 
rearranged  und  the  company  refinanced 
and  reorganized. 

James  H.  Drew  co.ntinues  in  the 
capacity  of  president  and  director  of 
sales,  and  Walter  D.  Healy  as  district 
sales  representative.  New  officers  of 
the  company  are  Elmer  F.  Flynn, 
vice-president  and  general  manager, 
and  John  D.  Williams,  secretary  and 
treasuier. 

The  Drew  plant  has  been  operating 
at  full  capacity  since  reorganization  on 
.A.pril  1,  1921,  and  is  now  again  serving 
the  trade  and  filling  orders  promptly  on 
line  material,  motor  bearings,  pole 
sleeves,  pole-line  hardware  and  other 
specialties. 


Multiple  Storage  Battery 
Corporation  Expands 

The  Multiple  Storage  Battery  Cor- 
poration, 350  Madison  Avenue.  New- 
York  Citv,  was  recently  incorporated 
with  a  capitalization  of  ?150.000  pre- 
ferred stock.  5,000  shares  of  class  A  and 
3.500  shares  of  class  B  non-par-value 
common  stock.  The  new  corporation  has 
taken  over  the  business  of  the  Multiple 
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Storage  Battery  Company  and  is  erect- 
ing a  large  addition  which  will  quad- 
ruple the  capacity  of  its  plant  at 
Jamaica,  Long  Island.  Herbert  G. 
Clapper,  recently  vice-president  of  the 
Eagle-Picher  Lead  Company,  has  been 
elected  president,  Xorman  D.  Sturges 
remains  vice-president  and  general 
manager  and  Jasper  Bayne  is  secretary. 

In  addition  to  continuing  the  manu- 
facture of  storage  batteries  for  auto- 
mobile starting  and  lighting,  for  farm 
lighting  systems  and  other  purposes, 
the  Multiple  Storage  Battery  Corpora- 
tion will  shortly  commence  the  manu- 
facture of  an  electric  vehicle  battery 
upon  which  development  work  has  been 
conducted  for  the  past  fourteen  years. 
Details  of  the  now  battery,  it  was  stated, 
will  be  available  in  the  near  future. 

The  incorporation  of  the  new  com- 
pany with  increased  capitalization  and 
the  enlarged  manufacturing  facilities 
have  been  necessary  to  take  care  of  ad- 
ditional business.  Oi'ders  have  been 
taken  recently  by  this  company  for 
future  delivery,  it  was  stated  to  a  rep- 
resentative of  the  Electrical  World, 
which  would  very  nearly  equal  its 
business  of  the  past  year. 


Columbian  Bronze  Corporation  to 
Make  "C-Y-C"  Generators 

The  Columbian  Bronze  Corporation, 
522  Fifth  Avenue,  New  York  City,  has 
acquired  the  manufacturing  and  sales 
rights  of  Carlton,  Young  &  Catlin,  Inc., 
Grand  Central  Palace,  Xew  York  City, 
manufacturer  of  "C-Y-C"  generating 
units  of  1.5  kw.  capacity.  The  Colum- 
bian Bronze  Corporation  is  proceeding 
with  the  manufacture  of  these  units  at 
it.',  factory  at  Freeport,  Long  Island. 
Lewis  J.  Hall  is  president  and  W.  H. 
Young  is  vice-president  of  the  company. 


Sun-Ray  Company  Names  Mc- 
Carthy Company  New 
England  Agents 

The  Sun-R'iy  Manufacturing  Com- 
pany, Oshkosh,  Wis.,  manufacturer  of 
electric  heating  pads,  has  appointed  the 
A.  F.  McCarthy  Company,  10  High 
Street,  Boston  its  exclusive  representa- 
tive in  Xew  England.  .\  new  jobber's 
sheet  has  lately  appeared  on  this  prod- 
uct. The  McCarthy  company  is  an 
active  sales  representative  for  a  number 
of  socket  appliances,  rigid  conduit, 
transformers   and   wiring   material. 


Walworth  Locates  Executive 

Offices  in  Down-Town 

Boston 

The  Walworth  .Manufacturing  Com- 
pany, Boston,  has  tiansferred  its  gen- 
eral and  executive  offices  from  its  fac- 
tory, at  First  and  O  Streets,  South  Bos- 
ton, to  88  Pearl  Street,  Boston.  The  en- 
gineering department  and  works  pur- 
chasing force  will  continue  at  the  fac- 
tory, but  the  company's  main  activities 
*part  from  production  will  now  be 
directed  from  the  new  quarters,  which 
»re  in  close  touch  with  the  financial  and 
machinery  selling  districts. 


Delta  Equipment  Announces 
Partnership  Dissolution 

The  Delta  Equipment  Company,  148 
North  Third  Street,  Philadelphia,  dealer 
in  steam  and  electrical  power  equip- 
ment, etc.,  announces  that  the  partner- 
ship heretofore  existing  between  An- 
drew I.  Mehan,  Peter  J.  JIcBride  and 
George  B.  McClennen,  under  the  name 
of  the  Delta  Equipment  Company,  has 
been  dissolved  by  mutual  consent  by  the 
withdrawal  of  Andrew  I.  Mehan.  The 
business  will  be  continued  by  Peter  J. 
McBride  and  George  B.  McClennen 
under  the  same  name  and  at  the  same 
location. 

Foreign  Trade  Notes 


THE  COXTINEXTAL  ELECTRIC  COM- 
PANT,  LTD..  has  recently  been  organized 
to  manufacture  and  sell  "Royal"  electric 
cleaners  in  Canada.  The  new  company 
has  its  headquarters  at  507-511  King  Street 
East    Toronto,    Ont. 

TTTE  ELECTRIC  APPLIANCE  COM- 
P.\XY.  LTD..  Winnipeg,  Canada,  has  been 
reorganized  under  the  name  of  the 
Wheat<in  Electric  Company.  Ltd.  Mr. 
"Whf-aton  of  Saskatoon,  who  has  been  as- 
sociated with  George  E.  Miles  as  partner 
and  manager,  has  taken  over  the  ownership 
of  the  business  and  appointed  H.  E.  Kelly 
as  manager.  During  the  past  year  Mr. 
Kelly  has  been  associated  with  the 
\\'Tieaton  Electric  Company.  Ltd..  at  Sas- 
katoon, in  the  capacity  of  manager  of  re- 
tail sales.  Mr.  George  E.  Miles  has  ac- 
cnptid  the  position  of  sales  engineer  for 
the  Canadian  Westinghouse  Company.  Ltd.. 
with   headquarters  at  Calgary.   Canada. 

POTTER  DET'ELOPMEXT  AT  VIC- 
TORI.\  FALLS. — The  project  to  develop 
the  water  power  of  Victoria  Falls  on  the 
Zambesi  River.  South  Africa,  has  been  re- 
vived, and  it  is  exceedingly  likely  that  the 
construction  of  a  250,000-hp.  plant  will 
soon  be  under  way.  It  has  been  under 
discussion  for  many  years,  but  the  prox- 
imity of  cheap  coal  stood  in  the-  way.  This 
fuel  is  now  at  such  a  price  that  there  is 
a  demand  for  hydro-electric  power.  Elec- 
tricity developed  at  the  falls  will  probably 
be  transmitted  to  the  Rand  mines,  600 
miles   distant. 

IN-TERX.\TIOXAL  G.E.  ACQUIRES 
EELGI.A.X  LAMP  COMPANY. — In  the  an- 
nual rejjort  of  the  Proc^d^s  Thomson-Hous- 
ton &  Carels.  of  Belgium,  it  is  stated  that 
the  Belgian  Thomson-Houston  &  Carels 
Company,  through  its  agreement  with  the 
Intirnational  General  Electric  Company, 
has  obtained  control  over  the  patents  for 
the  manufacture  of  incandescent  lamps  in 
Belgium  and  was  now  engaged  in  establish- 
ing that  branch  of  manufacture.  For  that 
l'ur|)Ose  an  interest  had  been  acquired  in 
the  Manufacture  Beige  de  Lampes  Elec- 
triquos. 

GERMAX  GOVERN'MEXT  ACQUIRIXG 
KLICCTRICAL  WORKS.  —  The  German 
Govi  rnmcnt  ha,s  acquired  the  entire  capital 
stock  of  several  large  electrical  Enterprises, 
it  is  reported  from  Switzerland,  including 
the  Electroworks  Limited,  thi-  Ctntral-Ger- 
inan  Power  Works,  the  Brigitta  Power 
Works,  the  N'iedirlausitz  Power  Works  and 
the  Sachscnburg  Power  Works  and  Coal 
.Mines.  Thf  State  will  operate  these  enter- 
prises under  the  title  of  Electroworks.  Lim- 
ited, with  a  full  paid  capital  of  2.10.000.000 
marks. 

DEMAND  FOR  ELECTRICAL  APPLI- 
A.Vf-KS  IX  CniXA.— Most  of  the  larger 
electriial  plants  of  China  are  intending  an 
extension  of  tht  ir  plants.  According  to  a 
report  from  Peking,  In  a  number  of  l.ir^e 
Chinese  cities  the  electric  light  leaves  very 
much  to  be  d< sired,  which  fact  is  chiefly 
due  ti)  ihe  wear  and  tear  of  the  machinery 
anti  the  st-ady  overwork  the  plants  are 
obliged    to   perform. 

REPORT  OF  BRITISH  CABLE  I.V- 
DfSTKY.— In  -.i  report  on  the  electrical 
cable  industry  in  England,  made  by  a  sub- 
committee of  the  standing  committee  on 
Irusls.  it  is  staled  tliat  the  prosperity  of 
Ihe  Industry  is  tliougbl  to  be  due  largely 
lo  the  efforts  of  th.'  Cable  Makers'  A.ssocia- 
lion.  which  by  its  organization  and  re- 
search initiated  and  has  maintained  Tl  high 


standard  quality  of  product.  The  report 
shows  that  in  the  prices  quoted  by  associa- 
tion firms  and  non-association  firms  those 
quoted  by  the  latter  are  generally  lower  by 
about  10  per  cent.  The  percentage-  increas.- 
in  the  price  of  cables  over  pre-war  price.-; 
is  given  as  approximately  50  per  cent  in 
the  case  of  certain  cables  for  indoor  use 
and  approximately  100  per  cent  in  the  case 
of  hea\-y  underground  cables.  Comparing 
figures  of  early  1921  with  those  of  the 
middle  of  1914.  copper  increased  20  to  30 
per  cent,  lead  30  to  50  per  cent,  steel  wire 
310  per  cent,  steel  tape  410  per  cent  and 
paper  300  per  cent.  At  the  same  time  rub- 
ber decreased  50  per  cent.  Labor,  however 
one  of  the  ruling  factors  determining  cable 
prices,  has  increased  approximatelv  200  per 
cent  in  this  time, 

MORE  POWER  FOR  BERNE.— A  power- 
ful hydro-electric  power  station  will  be 
erected  in  the  neighborhood  of  Oberhasle 
in  the  Swiss  canton  of  Berne.  The  demand 
for  electric  current  is  steadilv  increasing 
not  only  for  the  electrified  railroads  and 
those  to  be  electrified  but  also  for  light 
and  industrial  power  purposes.  It  is  ex- 
pected tliat  the  Hasle  power  station  will 
be  ready  for  service  in  about  six  years. 
The  Bernese  Power  Works  is  largelv  in- 
terested in  the  construction  of  thJ  Hasle 
station.  The  supply  of  electric  current  for 
tlie  light  and  power  network  of  the  canton 
of  Berne  rose  from  132,366.514  kw.-hr.  in 
1919  to  151.699.S6S  kw.-hr.  in  1920.  an  in- 
crease of  about  15  per  cent.  Likewise  in- 
creasing was  the  supply  of  electric  energy 
for  the  railways,  from  15,842.390  in  1919 
to  23.17S.920  kw.-hr.  in  1920.  New  power 
stations  will  also  be  erected  at  Guttanen 
and   at   Innertkirchen. 

INDUSTRIAL  FAIR  IN  SWEDEN.— A 
large  industrial  fair  will  be  held  at  Gote- 
borg  in  Sweden  in  the  near  future.  Special 
attention  will  be  paid  to  electricitv  and 
nearly  all  electrical  works  of  the  country 
will  exhibit  their  products. 

ENLARGING  STTRIA'S  WATER 
POW  ER. — In  order  to  exploit  the  water 
power  m  Styria,  Austria,  on  a  much  larger 
scale  than  has  hitherto  been  the  case  the 
StSTian  Electric  Works  have  just  increased 
their  capital  from  20,000,000  to  600.000.000 
crowns,  and  in  addition  new  obligations  to 
the  amount  of  300.000.000  crowns  will  be 
put  forward.  Work  on  the  new  power  sta- 
tions   will    soon    be    started. 

THE  SWISS  FEDERAL  COUNCIL  some 
time  ago  decided  on  the  installation  of  auto- 
matic telephone  central  stations  at  Geneva 
and  Lausanne.  Contracts  for  their  con- 
struction have  now  been  placed  with  the 
English  Bell  Company  for  the  Geneva  plant 
and  with  Siemens  &  Halske  of  Berlin  for 
the  installation  at  Lausanne.  Both  sta- 
tions will  cost  about  6.000,000  francs  If 
those  stations  are  giving  good  results  their 
installation  will  be  extended  all  over  the 
country. 

THE  .\AIERICAN  CHAMBER  OF  COM- 
MERCE l.V  LONDO.N.  S  W-atciIoo  Place 
has  issued  a  year  book  for  1921,  in  which 
are  listed  Hie  names  and  addresses  and 
business  classification  of  about  1.000  Amer- 
ican and  British  firms  including  electrical 
manufacturers  inlerested  in  developing 
business  between   the  two  countries. 

MANUFACTURE  OF  WIRE  IN  RUSSIA. 
— \\  ork  in  connection  with  equipping  the 
Northern  railways  of  Russiii  for  electrical 
operation  has  produced  a  large  demand  for 
small  gage  wire,  the  reserves  of  which  are 
very  small  in  Russia  at  the  present  time. 
In  order  to  increase  the  supply  thf  cable 
factory  in  Petrograd  has  been  re-equipped 
and  put  into  operation.  This  factory  has 
an  output  of  nearly  lo.noo  lb.  of  wire  per 
day. 

PLANT  FOR  MANI'F.\CTURE  OF 
ELECTRICAL  APPMAXCES  .\T  SYD- 
NEY. Al-.STR.\LI.\.  ^  Work  has  been 
started,  according  to  til.-  Kiiipiii-  Jfuil.  on  the 
constru<  tion  of  a  pl.int  at  Sydney.  Australia 
for  the  manufacture  of  alternating-current 
motors  of  both  consl.int  ami  variable-speed 
types,  single  and  polyphast .  Works  have 
also  been  established  near  Sydney  by  an 
Engli.sh  firm  of  switchgear  manufacturers 
which,  it  is  .said,  will  be  capabli'  of  han- 
dling all  phases  of  switchg.-ai-  work 

PROPOSED  TIYDRO-ET.ECTRIC  DE- 
VKLOP.MIONT  IN  INPIA.  —  Slips  have 
been  taken  bv  the  Onvernment  of  Mysore. 
India,  according  to  the  JCiiipiir  Mini,  for  a 
hydro-electric  development  nt  Gersoppa 
Falls  which  are  S30  ft  higli,  the  highest 
falls  In  India  The  proposed  plan  provides 
for  the  construction  of  .i  dam  about  120 
ft.  high,  thus  cr.-atini;  a  reservoir  with  a 
capacity  of  about  42,iiii0.iiOii  cubic  feet.  It 
is  propo-scd  to  erect  a  power  bouse  aliout 
153  ft.  below  the  bottom  of  the  fall.-),  so 
that  a  total  drop  of  nearly  l.Qoo  ft.  would 
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be  secured,  which,  it  is  estimated,  would 
develop  about  100.000  hp.  The  cost  of  the 
project  is  estimated  at  about  £3.000  000 
sterling. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter tonign  markets.  Where  the  item  is 
nunilieied  further  information  can  bo  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce.  Washington,  by  men- 
tioning   the    number: 

A  mercantile  firm  in  Ireland  (No.  33,275) 
desires  to  stcure  an  agency  for  the  sale 
of  electrical  goods,   etc. 

A  mining  company  in  Chile  (No.  3.5.282) 
desires  to  secure  catalogs  illustrating  min- 
ing machinery,  oil  engines,  electrical  ma- 
chinery and   appliances,   etc. 

A  technical  commission  in  Portugal  (No. 
3."j.284)  desires  to  be  placed  in  communi- 
cation with  firms  in  the  TTnited  States  en- 
gaged in  undertakings  such  'as  tlie  elec- 
triflcp.tion  of  railways  and  transmission  of 
electric  power,  and  to  secure  literature  and 
catalogs  from  manufacturers  of  material 
and  accessories  pertaining  thereto. 


New  Apparatus  and  Publications 


THE  BEARDSLEE  CHANDELIER 
\l,\XUF.\CTURINO  COMPANY.  Chicago. 
lias  recently  published  a  sixteen-page 
catalog.  No.  G-S-1,  containing  illu.>itrations 
of  126  different  patterns  of  illuminating 
glassware  and  prices  on  200  sizes. 

CUT-OUT. — Schweitzer  &  Conrad,  Inc., 
Chicago,  have  put  on  the  market  a  new 
2,200/6,600-volt  primary  fuse  cut-out  under 
the  trade  name  "Type  Ejector"  cut-out.  It 
is  described  in  their  bulletin  103-A. 

BOILER  SETTINGS. — The  Green  Engi- 
neering Company.  East  Chicago,  Ind.,  has 
placed  on  the  market  its  Green  sidewall 
watei-i-oxe.'i  foi-  furnace  settings. 

POWDERED  FUEL.  —  The  Combustion 
Kngineering  Corporation,  43  Broad  Street. 
New  York  City,  has  put  out  a  forty-one- 
page  pamphlet  entitled  "The  Use  of  Pow- 
dered. Fuel  Under  Steam  Boilers," 

HIGH  -  FREQUENCY  METER.  —  The 
.Tewell  Electrical  Instrument  Company, 
Chicago,  has  developed  and  placed  on  the 
market  ■a  6-in.  thermocouple  instrument  to 
measure  high-frequency  currents,  for  use 
mainly    in    electro-th.<rapeutic   work. 

IXSTRT'JIENT. — The  .Tewell  Electrical 
Instrument  Company,  Chicago,  has  placed 
on  the  market  a  miniature  instrument  for 
alternating-current  work,  which  can  be 
supplied  either  as  a  voltmeter  or  an 
ammeter. 

INDEXES. — The  General  Electric  Com- 
pany. Schenectady,  N.  Y.,  has  issued  in- 
dexes to  its  descriptive  bulletins  and 
slieets  and  supply  part  bulletins,  dated 
.Inly.    1921. 

STOKERS  AND  POWER  H.^MMERS. — 
The  Moloeh  Company.  Kaukauna.  Wis.,  is 
(Isitrihuting  a  booklet  describing  the 
"Moloch"  stoker,  type  H.  The  company 
has  also  issued  bulletins  EG-1  and  ABD-1, 
covering  the  "Mayer"  power  hammers  for 
both   belt  and  motor  drivf. 

ELECTRIC  LAMP.S— A  new  standard 
price  schedule  book  has  been  issued  by  the 
llygrade  Lamp  Company.  S.alem,  Mass.,  in 
which  it  describes  and  illustrates  its  dif- 
ferent  types  of  incandtscent   lamps. 

SMALL  TOOLS. — The  Greenfield  Tap  & 
Die  Corporation.  Greenfield,  Mass.,  is  dis- 
tributing catalog  No.  46,  covering  its  small 
tools    and    pipe    tools. 

SPOTLIGHTS.— The  F.  W.  Wakefield 
Brass  Company.  Vermilion,  Ohio,  is  dis- 
tributing a  leaflet  covering  its  "Red  Spot" 
line  of  spotlights.  Attention  is  called  to 
its  most  r<cent  model,  the  Wakefield 
"Silver    Lining"    or    inner    shell. 

RESIST.\NCE  .VLLOY. — The,  Electrical 
Alloy  Company,  Morristown.  N.  .1..  has  is- 
sued a  bulletin  on  "Karma,"  a  pure  nickel- 
chrome  alloy  for  use  in  electric  ranges, 
furnaces,  ovens,  etc..  where  extremely  high 
and   continuous   temperatures   are    required. 

GEAR.S. — A  new  product  for  manufac- 
turing cloth  gears  known  as  "Textoil"  has 
ree<'ntly  been  developed  by  the  General 
Electric  Company,  Schenectady,  N,  Y. 

STEAM  ENGINES.  —  The  Fitchburg 
Stiam  Engine  Company,  Fitchburg,  Mass.. 
has  issued  a  forty-page  catalog  covering 
its  different   tvpes  of  steam   engines. 


BLOW  TORCHES. — The  Turner  Brass 
Works.  .Sycamori'.  111.,  is  distributing  bul- 
letin No.  5  covering  its  "New  Line" 
torches,  and  also  a  four-page  leaflet  de- 
scribing the  "Turner"  gasoline-kerosene 
torch, 

PT.T'G  ATTACHMENT. — Robert  J.  Ward 
,V  CirMpiiiiy.  2ii3  South  Thirteenth  Street. 
l'lnl:Ml.  l|)hia.  has  recently  developed  and 
Will  Mir.n  place  on  the  market  a  new  device 
known  as  a  "tassel  plug"  for  placing  at 
the  bottom  of  a  chandelier  for  a  plug  at- 
taehm<nt.  for  use  where  an  extra  attach- 
ment   is    desired. 

RESISTOR  I'NITS. — The  Ward  Leonard 
Electric  Company.  Mount  Vernon,  N.  Y.. 
has  issued  a  booklet  describing  its 
"vitrohm"  (vitreous  enameled)  resistor 
units. 


New  Incorporations 


THE  McFARLAND-CLUM  CORPORA- 
TION. Brooklyn.  .N.  Y.,  has  been  incor- 
porated with  a  capital  of  $75,000  to  manu- 
facture electric  devices  for  automobiles 
and  similar  products.  The  incorporators 
are  G.  T,  McFarland.  R.  V.  C!um  and  J.  G. 
Snyder.    2.'>6    Broadway, 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


THE  CONNER-KELTNER  ELECTRIC 
COMPANY.  Enid.  Okla..  has  been  char- 
tered with  a  capital  of  $75,000  by  C.  L. 
Conner  and   Y.   S.  Keltner. 

THE  KE;NTUCKY  POWER  COMP.XNY. 
Erooksville.  Kv..  has  been  incorporated 
with  a  capital  of  $15,000  by  Barret  Waters, 
S.  B.  Water  and  A.  B.  Walker,  all  of 
Cincinnati, 

THE  MEMPHIS  (IND.)  ELECTRIC 
LIGHT  &  POWER  COMPANY  has  been 
organized  by  L.  C.  Malott.  P.  R.  Carr.  R. 
G.  Hostettler.  Otis  Mayfield  and  J.  W. 
Carter,  all  of  Memphis.  The  company 
plans  to  supply  several  small  communities 
in  the  vicinity  of  Memphis  with  electricity 
for    light,    heat    and    power. 

THE  G.  E.  FIXTURE  COMPANY.  New 
York.  X.  v..  has  been  incorporated  with  a 
capital  of  $25,000  to  manufacture  gas  and 
electric  fixtures.  The  incorporators  are  H. 
Firman.  .1.  N.  Chamkin  and  J.  Moscoff. 
H.  Solomon,  332  Broadway,  is  attorney. 

THE  CRESCENT  ELECTRIC  COM- 
PANY. Boston.  Mass..  has  been  oiganized 
to  manufacture  electrical  specialties.  John 
A.  Rein.  722  Hyde  Park  Avenue,  is  in- 
terested in   the  company. 

THE  APEX  CHANDELIER  COMPANY. 
New  York.  N.  V..  has  been  incorporated 
with  a  capital  of  $20,000  to  manufacture 
electrical  fixtures.  The  incorporators  are 
H.  Tepfer.  L.  C.  Kurchenoff  and  L.  Sacks, 
50    Court  Street,    Brooklyn, 

THE  VANLUE  (OHIO)  ELECTRIC 
LIGHT  COMPANY  has  been  incorporated 
with  a  capital  of  $15,000  by  Guy  F.  Bur- 
nap,  Harrv  J.  Morehart.  J.  J.  Herman.  J. 
M.   Bright  and   E.   L.   Plotts. 

THE  BUFF.\LO  (OKLA.)  LIGHT  & 
POWER  COMP.-\NY  has  been  incorporated 
with  a  capital  of  $20,000  by  E.  H.  George 
and   S.   R.   Woodward. 

THE  ■^^^NTER  HARBOR  (ME.)  LIGHT 
&  POWER  COMPANY  has  been  organized 
with  a  capital  of  $5,000  to  generate  and 
distribute  electricity  and  gas  for  heating, 
lighting  and  manufacturing  in  Winter  Har- 
bor. The  directors  are  S.  P.  Wetherell, 
president,  Philadelphia  :  S.aTiiuel  .1.  .\nder- 
son.  treasurer.  Media.  Pa.,  and  George  C. 
Blance,    clerk.    Winter    Harbor,   Me. 

THE  MODEL  ELECTRIC  MANTJP.\C- 
TURING  rOMP..VNY.  Pittsburgh.  Pa.,  has 
been  incorporated  with  n  capital  of  $25,000 
to  manufacture  electrical  products.  T.  H. 
Heuber,  1 1 04   Bushton  Avenue,  is  treasurer. 

THE  ELECTRO  THERMO  COMPAN^^ 
New  S'ork.  N.  Y..  has  bit^n  incorporated 
by  C.  C.  Trautmann.  W.  L.  Strauss  and  P. 
Becker.  The  company  is  capitalized  at 
$100,000  and  proposes  to  manufacture  elec- 
trically operated  washing  machines.  C.  A, 
Oberwager,  233  Broadway,  repn  sents  the 
comp-.iny, 

THE  SEA:MWET^D  EQUIPMENT  COM- 
PANY. S14  Winnebago  Strn't.  Milwaukee, 
Wis.,  has  been  formed  to  manufacture 
welding  equipment,  transformers  and  elec- 
trodes under  the  Fay  patent.  The  direc- 
tors of  the  comp-any  are  Fred  Pabst.  presi- 
dent ;  Harry  W.  Marsh,  vice-president  and 
Treasurer ;  P.  C.  McNulty.  Jr.,  vice-presi- 
dent and  general  manager,  and  Joseph  W. 
Fay,   vice-president  and  chict  engineer. 

THE  GENERATOR  COHPOR.XTION, 
Posevvil!.-.  Ind..  has  b.-.n  incorporat.'d  by 
Otto  v..  Caudell.  Valentine  I'.ender  and  U. 
M,  Caudell,  Evansville :  E.  D.  Fletcher,  P. 
H.  Anyle.  George  Nix  and  .losiih  I* 
Schafer,  Poseyville.  The  company  is  capi- 
t^ilized  at  $100,000  and  proposes  to  manu- 
facture lighting  plants,  galvanized  tanks, 
troughs  and   other   farm   e<iuipnient. 


(Issued   July    19,    1921) 

1.385.090.  Radio-Receiving  System  :  John 
.Mills,  Wyoming,  N.  J.  App.  filed  Feb,  1?, 
1916.  Apparatus  for  neutralizing  effect 
of  impulsive  disturbances, 

1.385.091.  Sig.nalin-g:  John  Mills,  Wyom- 
ing, N.  J.  App.  filed  Sept.  25,  1916.  For 
minimizing  production  of  false  signals. 

1,385,100.  Contact  Shoe;  Wellington  B. 
SuUivan,  Baltimore,  Md.  App.  filed  Oct. 
25.  1919.  Collectors  for  transmitting 
electrical  energj'  to  vehicles. 

1.385,121.     .'VRr-RADio-OsciLLATiox  Gexeba- 
tor:    Harold    F.    Elliott.    Palo    Alto,    Cai 
.\pp.  filed  .March  23,  1920.     New  constrn 
tion  and  arrangement  of  electrodes. 

1,385,151.    Electric  Battery  and  Method  i.r 

PREPARI.NG    MA.VGA.VEEE    MATERIAt.    ThEKE- 

FOR ;  Otto  E.  Ruhoff,  .Madison.  Wis.  .\pp. 
filed  Feb.  26.  1919.  Depolarizing  mate- 
rial of  such  character  that  battery  will 
deliver  maximum  amount  of  energy. 

1,385,170.  Method  of  axd  Means  for  Reg- 
ulating A  System  Subject  to  Larpb 
I.NTERMITTE.VT  LoADS :  .\lfred  Herz.  Cw- 
cago.  111.  .\pp.  filed  Nov.  26.  1915.  For 
regulating  constant-potential  system  of 
current   distribution. 

1,385,222.  Combination  Spark-Pli-g-Test- 
i.NG  AND  Gap-.\ujisti.vg  DEVICE:  Joseph 
C.  Miller,  North  St.  Paul,  Minn.  App. 
filed  Jan.    16,   1920. 

1.385.286.      Telephone;    John    S.    Timmoi 
New    York,   N.   Y.      App.   filed   March   :' 
1919.       Receiver    magnifies    sound. 

1.385,305.      Storage-Battery    Eleotbolyti 
Fred    D.     Chenev.    (Jvpsum,    Kan.       .^i,. 
filed  March  21,  1921.    Consisting  of  wat' 
sulphuric   acid   and   sodium  phosphate. 

1,385,347.  Automatic  Telephone  System; 
John  Wieks.  Chicago.  HI.  .\pp.  filed 
Feb.  4,  191S.  Trunk  line  between  opera- 
tors in   two   exchanges. 


Construction 

News 

Projects,  Plans.  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

-VUGl'ST.V.  Ml-:.  —  .Arrangements  have 
been  made  bv  the  Central  Maine  Power 
Company  to  issue  $3.0ii0.000  in  bonds  for 
extensions,  improvements,  etc.  Harvey  D. 
Eaton.   Waterville.   is  president. 

FARMINGTOX  F.\LLS.  ME.— The  Pub- 
lic Utilities  Commission  has  granted  the 
Farmington  Falls  Company  permission  to 
purchase  the  local  electric  plant  owned  by 
George    A.    Weymouth. 

CONCORD.  N.  H. — The  city  has  voted 
to  extend  the  lighting  precinct  of  the  city 
to   the    Hopkinton    line. 

MERRIM.\CK.  N.  H.  —  The  Amoskeag 
Manufacturing  Company  is  having  surveys 
made  of  the  recently  acquired  MooreS 
Falls  in  Merrimack  to  determine  its  power 
possibilities.  The  company  contemplates 
the  devi-lopment  of  water  power  nt  MooreS 
Falls  ujion  the  completion  of  miprow- 
ments  now   imder  way  at   Amoskeag  Falia 


August  6,  1921 


ELECTRICAL     WORLD 


299 


JIIDDLEBURT,  VT.  —  The  Jliddlebury 
Eaectrjc  Company  contemplates  the  instal- 
lation  of   generators   in    its   power   plant. 

GREAT  BARRIXGTOX,  MASS.— The 
Southern  Berkshire  Power  &  Light  Com- 
pany contemplates  the  construction  of  a 
clam  on  the  Housatonic  River  to  cost 
about    $150,000. 

MANSFIELD.  :L\SS. — At  a  recent  meet- 
ing of  the  Board  of  Selectmen  and  town 
manager  it  was  voted  to  extend  the  light- 
ing system  on  Pine.  West.  Gilbert  and 
Balcom   Streets   to   Greenwood   Lake. 

SOUTI^U^CK,  mass.  —  At  a  special 
town  meeting  held  recently  it  was  voted 
to  mak.?  extensions  to  the  electric  lighting 
system. 

WESTFIELD.  MASS. — Steps  have  been 
taken  to  secure  the  extension  of  the  street- 
lighting  systei.i  from  tht  end  of  Franklin 
Street    to   Lloyd's   Jil' 

PAWTUCKET.  R.  I. — A  movement  has 
been  started  by  the  retail  merchants'  divi- 
sion of  the  Chamber  of  Commerce  to  se- 
cure the  installation  of  63  street-lamps  in 
the  business  section  of  the  city.  William 
K.    Toole    is    chairman. 

WOOXSOCKET.  R.  1.^ — Extension  of  the 
ornamental  lighting  sy.stem  on  North  Main 
Street  from  the  railroad  crossing  to  the  end 
of  the. street   is  imder  consideration. 


Middle  Atlantic  States 

AMSTERD.\M.  N.  T.  —  The  Fownes 
Brothers  Company,  10s  South  Main  Street, 
is  considering  the  construction  of  a  one- 
story  addition  to  its  power  house,  to  cost 
about    $15,000. 

BUFFALO.  N.  Y. — The  City  Council  has 
instructed  Commissioner  Graves  to  obtain 
estimates  in  connection  with  the  establish- 
ment of  a  municipal  electric  power  plant 
now   being  projected. 

CANANr)AIGU.\.  N.  T. — The  proposition 
to  install  a  lighting  system  in  the  business 
section  of  Main  Street  was  carried  at  a 
recent   special    election. 

CONCORD.  N.  T. — Plans  are  being  pre- 
pared by  the  Iroquois  Utilities,  Inc..  City 
Bank  Building.  Syracuse,  tor  the  construc- 
tion of  an  addition  to  its  electric  power 
plant  at  Concord.  The  company  ha,«  ap- 
pUed  to  the  Public  Service-  Commission  for 
permission  to  make  the  extension. 

GLENS  F.\LLS.  N.  Y. — The  Adiron- 
dack Power  &  Light  Corporation  has  been 
granted  permission  by  the  Public  Service 
Commission  to  acquire  the  capital  stock 
of  the  Glens  F^lls  Gas  &  Electric  Com- 
pany, the  Con.solidated  Light  &  Power 
Company.  Whitehall,  and  the  United  Gas. 
Electric  Light  &  Power  Company  of  Fort 
Edward  and  Sandy  Hill.  These  properties 
were  formerly  operated  by  the  Utica  Gas 
&  Electric  Company. 

ROME.  N.  Y.  —  The  commissioner  of 
Public  Works  has  granted  petitions  for  the 
installation  of  100-cp.  electric  lamps  on 
Earl  Street  between  Linden  and  Locust 
Stre<-ts  and  on  Fifth  Street  near  the  East 
Rome   playground. 

TARRYTOWN.  N.  Y. — The  installation 
of  an  ornamenial  lighting  system  on  Lower 
Main  Street  is  under  consideration.  The 
Wcschestcr  Lighting  Company  supplies 
electrical   energy   for    the   town. 

WILLIAMSON.  N.  Y. — The  Public  Im- 
provements Committee  is  considering  the 
feasit)ility  of  replacing  the  carbon  street- 
lamps  MOW  in  use  with  32-cp.  lamps  with 
reflectors. 

BUTLER.  N.  J.  —  The  Public  Utilities 
Commission  has  authorized  an  issue  of 
$10,000  in  bonds,  the  proceeds  to  be  used 
for  alterations  and  extensions  to  the 
municipal   ehctric    lighting   plant. 

JERSEY  CITY.  N.  .1.— Swift  &  Company, 
154  Ninth  Street,  are  considering  the  con- 
struction of  an  addition  to  the  power  house 
at  their  local  packing  plant  to  cost  about 
125,000. 

LINDEN,  N.  J.— The  local  works  of  the 
Warner-Quinlan  Aiiphalt  Companv,  79  Wall 
Street,  New  York  City,  was  badly  dam- 
aged by  Are  recently,  causing  a  loss  of 
about  »3.5'i0.ooo.  The  machine  shops, 
power  plant,  laboratorv  and  other  build- 
ings were  destroyed.  The  plant.  It  Is  un- 
derstood, will  be  rebuilt.  Charles  Alm- 
qiiist  is  superintendent 


TRENTON,  N.  J.— The  City  Commission 
has  approved  recommendation  In  report 
submitted  by  Prof.  C.  E.  Clewell  for  im- 
provements to  the  street-lighting  system 
in  the  center  of  Uie  city  and  out-lying  dis- 
tricts. The  system  installed  in  the  Sixth 
and    Eleventh   Wards  will   be   used. 

VERONA.  N.  J. — The  Essex  Palls  (N. 
J.)  AVater  Company  is  considering  the  in- 
stallation of  an  electrically-operated  pump 
at  its  plant  at  Verona,  also  the  construc- 
tion of  a   350,000-gal.  reservoir. 

WEST  ORANGE.  N.  J.  —  Thomas  A. 
Edison,  Inc.,  it  is  reported,  is  considering 
the  construction  of  an  addition  to  its  power 

house. 

READING,  PA. — Bonds  to  the  amount 
of  $125,000  have  been  sold  by  the  Penn- 
sylvania Edison  Company,  the  proceeds  to 
be  used  for  improvements  and  extensions 
to   its  electric  plant   and   system,   etc. 

WILKES-BARRE.  PA.  —  The  Wilkes- 
Earre  Company  is  considering  changing  its 
system  from  direct-current  operation  to 
alternating  current.  New  equipment,  it  is 
understood,    will    be    required. 

NEW  CASTLE.  DEL. — Reconstruction  of 
the  electric  lighting  system  in  New  Castle 
is  under  consideration.  The  cost  of  the 
proposed  improvements  is  estimated  at 
about    $10,000. 

WHEELING.  W.  VA.  —  The  Wlieeling 
Electric  Company  has  purchased  property 
on  Sixteenth  Street  between  Chapline  and 
Eoft   Streets. 

RO.\NOKE.  VA.— The  Roaoioke-Vinton 
Ice  Company  is  considering  the  construc- 
tion of  a  new  ice-manufacturing  and  cold 
storage  plant  to  cost  about  $100,000.  T.  B. 
AVitt    is    manager. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived by  the  Bureau  of  Supplies  and 
.Accounts.  Navy  Department.  Washington, 
D.  C.  for  furnishing  the  following:  Until 
Aug.  12,  Mare  Island  and  Puget  Sound, 
Schedule  S360 — 4.100  enclosed  fuses  of  mis- 
cellaneous fuse  element.  150  lb.  insulating 
fibre.  500  link  fuses.  100  lb.  plate  mica, 
l.oon  lb.  attachment  plugs,  etc.  LTntil  Aus 
16.  Mare  Island.  Schedule  S539 — 3.000  ft 
steel  conduit.  Until  Aug.  19.  Puget  Sound, 
ScJieifluio  S564 — electric  cable  and  lamp 
cord. 


ABILENE.  KAN.— The  Union  Light  and 
Power  System,  Abilene,  and  the  Pawnee 
Power  &  Water  Company.  Larned,  it  is  re- 
ported, has  been  consolidated  under  the 
name  of  the  Union  Light  and  Power  Sys- 
tem. In  addition  to  supplying  electricity  to 
103  towns  the  company,  it  is  said,  will  sup- 
ply current  to  many  larue  ranches  for  irri- 
gation  purposes,   etc. 


Southern  States 


GREENVILLE.  N.  C— The  installation 
°?„''".  °'""amental  lighting  system  in  Green- 
ville IS  under  consideration. 

DONALDS  S.  C— The  construction  of 
an  electric  light  plant  in  Donalds,  to  cost 
about   $12,000   is   under  consideration. 

PARIS.  TENN— The  Louisville  &  Nash- 
ville Railroad  Company,  Louisville,  Ky., 
it  is  reported,  will  start  work  immediately 
on  the  construction  of  an  electrical  power 
plant  at  Paris.  Tenn.  W.  H.  Courtenay 
is  chief  engineer. 

.  -U-ETUMPKA.  ALA.— A  companv  is  be- 
ing organized  by  E.  G.  Edwards  and  others 
to  construct  a  cold  storage  and  ice-man- 
ufacturing plant  in  Wetumpka,  for  which 
plans    are    being    prepared. 

POTEET.  TEXAS— A  new  company  has 
been  recently  organized  by  C.  C.  Shotts  and 
O.  G.  Barrow  to  install  an  electric  light- 
ing system.  The  plans  provide  for  an  in- 
itial  installation   of   1,250   kw 


North  Central  States 

GUTHRIE.  KY.— The  Davidson  Light  & 
Power  Company,  Guthrie,  recently  organ- 
ized, is  installing  distribution  systems  in 
Goodlettsville.  Hendersonville  and  Madison, 
Tenn.  .\.  F.  Trimble  is  vice-president  and 
general   manager. 

CARLISLE,  IND.— The  Knox  and  Sul- 
livan Counties  Light  &  Power  Companv,  re- 
cently organized  at  Carlisle  with  a  capital 
stock  of  ST.^.Onn  contemplates  equipping  a 
plant  for  furnishing  electricity  for  heat  and 
power.  Murray  Owen  is  interested  in  the 
company. 

LOG.A.NSPORT,  IND.  —  Bids  are  being 
received  by  the  City  of  Logansport  until 
-Aug.  10  for  furnishing  lamps,  standards, 
conduits,  wires,  etc..  necessary  for  the  In- 
stallation   of    a    street-lighting    system. 

NEENAH,  WIS.— The  Valley  Paper  Mill 
Companv.  recently  organized  with  a  capital 
of  $300,000.  has  engaged  K.  A.  Wettengel, 
architect.  Appleton.  to  prepare  plans  for 
the  construction  of  a  one-  and  two-story 
mill  and  power  plant,  100  ft.  x  300  ft.,  to 
cost  with  equipment.  about  $150, nOO. 
Albert  C.  Elilman.  114  Grand  Avenue.  Mil- 
waukee,   is   president. 

ELIZABETH.  MINN— The  Oscar  Elec- 
tric Company  i.s  considering  the  erection 
of  an  11 -mile  transmission  line  to  cost 
about  $25,000.  H.  H.  Haldorson  is 
president. 

HIBBING.  MINN— At  a  recent  election 
the  iiroposition  to  construct  a  new  munici- 
pal   power    plant    in    Hibbing   was    carried. 

RDINA.  MO.— Tlie  Edina  Light  Com- 
jKiny  having  recently  completed  lines  to 
Baring.  Novelty,  Knox  City  and  Hurdland, 
contemplates  extensions  to  the  system  from 
Hurdland  to  Bra.shear  and  from  the  latter 
town   to  Gibbs.  R.  V.   Bartow   is  president. 

MON'ROE.  S.  D. — Bonds  to  the  amount 
of  $!i.iion  have  been  voted,  the  proceeds  to 
be  used  to  iTect  a  high-tension  transmis- 
sion lini-  to  connect  with  the  Bridgewater- 
Wall  Lake  line.  The  Northern  States 
Power  Company.  Chicago,  III.,  It  Is  un- 
derstood, will  supply  electricity  for  the 
proposed     system. 


Pacific  and  Mountain  States 

SPOKANE,  WASH.  —  The  Washington 
V\  ater  Power  Company  has  applied  to  the 
Federal  Power  Commission  for  permission 
to  develop  power  on  the  Columbia  River  at 
Kettle  Falls  in  Stevens  County.  The  project 
will  be  developed  in  three  principal  stages- 
First,  a  dam  35  ft.  high  will  be  constructed 
across  the  minor  channel ;  second,  a  dam 
69  ft.  high  across  the  main  channel  and  the 
dam  at  the  minor  channel  to  be  raised  to 
60  ft.  :  third,  the  two  dams  to  be  raised  to 
a  height  of  75  ft.  by  adding  gates  to  the 
crest  of  the  concrete  dam.  The  plans  pro- 
vide for  the  development  of  153.000   hp. 

CARMICHAEL.  C.\L.— The  question  of 
issuing  $30,000  in  bonds  for  the  installation 
of  an  electric  lighting  system  in  Carmichael 
is    under    consideration. 

FRESNO.  CAL. — Surveys  are  being  made 
for  the  remapping  of  the  entire  city  for  the 
installation  of  a  more  complete  and  modern 
lighting  system.  H.  W.  Stitt  is  city  elec- 
trician. .\bout  200  lamps,  it  is  estimated, 
will    be    required. 

LOS  ANGIOLES.  CAL.— The  Los  Angeles 
Railway  Corporation  contemplates  the  de- 
velopment of  extensive  improvements 
which  include  the  establishment  of  four 
or  five  automatic  substations,  the  first 
of  which  is  under  way  and  will  be  equipped 
with  a  l.noo-liw.  synchronous  convertor, 
costing  $58,000  ;  the  construction  of  high- 
tension  lines  and  additional  feeder  cable 
will  co.st  an  additional  $20,000.  The  second 
unit  includes  a  substation  in  the  Gar- 
vanza  district  near  Avenue  Fifty-six  and 
York  Boulevard,  to  serve  Eagle  Rock  Val- 
ley and  the  Garvanza  line.  G.  J.  Kuhrts 
is   general    manager. 

LOS  ANGELES.  CAL.  —  Arrangements 
have  tieen  made  for  the  installation  of  elec- 
tric lamps  on  Ho.ssmore  Avenue  and  Van 
Nuys   Boulevard. 

S.\N  LE.\NDRO.  CAL.— The  question  of 
installing  an  electric  lighting  system  in  the 
Broadmoor  section  is  under  consideration. 
The  plans  provide  for  400  electroliers  to 
cost   about    $60,000. 

UKIAIL  C.-M,.  —  The  Snow  Mountain 
Water  &  Power  Company  has  made  ar- 
rangements with  Stone  &  Webster,  con- 
tractors, for  the  completion  of  its  dam 
across  Eel  River  in  Gravely  Valley.  The 
total  cost  of  the  dam  is  estimated  at  $1.- 
500,00(1. 


Canada 

ALBION,  TOWNSHilP.  ONT.  —  The 
Hydro-Electric  Power  Commission  of  On- 
tario has  submitted  a  report  to  W.  A. 
Irwin,  township  ch-rk.  relative  to  furnish- 
ing electricity  for  light  anfl  power  service 
in    the  township. 

DORCHESTER,  ONT. — Plans  are  under 
consideration  for  the  installation  of  a  hy- 
dro light  ing  system  in  Dorchester  with 
branch  lini'S  to  .supply  power  and  light  to 
the  villages  of  Belmont  and  Harrietsville. 
For  further  information  address  S.  Shaw, 
Dorchester. 
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ALABAMA  Light  and  Traction  Associa- 
tion. Sfcrctary-trea.surer.  J.  P.  Ross.  Bir- 
mingham Railway.  Light  &  Power  Co. 

American  Association  of  Bnginkebs. 
Secretary.  C.  E.  Drayer.  63  East  Adams 
St..  Cliitago,    111. 

AMERICAN  Electric  Railway  Associa- 
tion. .Secretary.  B.  B.  Burritt  8  West 
40th  St.,  New  York  City.  Aniui:il  coruen- 
tion.  Atlantic  City,  N.  J.,  Oct.  3-7. 

American  Electrochemical  SofiETT. 
Secretary.  Prof.  J.  W.  Richards,  l.ehif;h 
llniversitv.  Bethlehem,  Pa.  Annual  meet- 
ing. Luke  Placid,  N.   Y.,  Sept.    29-Oi  I.    1. 

American  Engineering  Standards  Com- 
mittee. Secretary,  P.  G.  Agnew.  -9  \V  • 
39th  St..  New  York  City. 

American  Institute  or  Consulting  En- 
gineers, Inc.  Secretary,  F.  A.  Molitor,  35 
Nassau  St.,  New  York  City. 

AMERICAN  Institute  op  Electrical  En- 
gineehs.  Secretary,  F.  L.  Hutchinson,  a 
West  39th  St.,  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country. 

AMERICAN  Physical  Society  Secretary, 
Dayton  C.  Jliller.  Case  School  of  Applied 
Science,  Cleveland.  Ohio. 

AMERICAN  Society  for  Testing  Ma.te- 
RiAi.s.  Secretary-treasurer,  C.  L.  Warwick. 
1315  Spruce  St.,  Philadelphia,  Pa. 

AMERICAN  Welding  Society.  Secretary. 
H  C.  Forbes.  29  W.  39th  St..  New  York 
City. 

Arkansas  Utilities  Association.  Sec- 
retary.    S.     B.     Dillon,     Hot     Springs,     Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary,  C.  B. 
Dustin,  30  East  42d  St.,  New  Y'ork  City. 
Association  or  Edison  Illuminating 
Companies.  Secretary.  Pr-.^ton  S.  ilillar. 
Electrical  Testing  Laboratories,  New  York. 
Association  of  Iron  and  Steel  Elec- 
trical Engineers.  Secretary,  John  F. 
Kellv,  Empire  Building,  Pittsburgh.  Pa. 
Annual  convention,  Chicago,  111.,  Sept.  19- 
24. 

Association  of  Municipal  Electrical 
Utilities  of  Ontario.  Secretary.  S.  R.  A. 
Clement  190  University  Ave.,  Toronto. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Joseph  A. 
Andreucetti.  Cliicago  &  Northwestern  hail- 
way,    Chicago,    111. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tarv-treasurer.  Capt.  W.  J.  Conway,  406 
Yorkshire   Building.   Vancouver,    B.    C. 

Canadian  Electrical  Association,  afBli- 
ated  with  N.  B.  L.  A.  Secretary-treasurer. 
Eugene  Vinet.  Shawinigan  Water  &  Power 
Co.,  Montreal,   Canada. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
M  B  W  Baker,  Denver.  Col.  Annual  con- 
vention, Glenwood  Springs.  Col.,  Sept.  19, 
20  'and   21. 

Conference    Club.       Secretary,    Sullivan 

W.  Jones,  19  West  44th  St..  New  York  City. 

Eastern  New  York  Section,  N   &  L.  A. 

Secretary    J.    L.   Hemphill,   General  Electric 

Co.,   Schenectady,    N.    Y. 

Electric  Hoist  Man-it.\cturers'  Asso- 
ciation- Secretary-treasurer,  B.  Donald 
Tolles,  52  Broadway,  New  York  City. 

Electric  Furnace  Association.  Secre- 
retarv  Or  C.  G.  Schluederbcrg,  \^  esting- 
house  'Electric  &  .Manufacturing  Co..  East 
Pittsburgh,   Pa. 

Electrical  Manufacturers'  Club.     SeC' 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Electric  Power  Club.  Secretary,  C.  H- 
Roth,    1410    West    Adams    St.,    Chicago.    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin. 
Grand  Central  Terminal  Building,  New 
York    City. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville,  Fla. 

Great  Lakes  Division,  N.  E.  L.  A.  Sec- 
retary, R.  V.  Prather.  305  De  Witt  Smith 
Bldg.,  Spi-ingfleld,  111. 

Illinois  State  Electric  Association. 
Secretary-treasurer.  R.  V.  Prather,  Spring- 
field, 111. 

Illuminating  Engineering  Society. 
General  secretary,  Clarence  L.  Law.  Sec- 
tions in  New  York,  Philadelphia,  Pitts- 
burgh. Cleveland,  Chicago  and  Boston.  An- 
nual convention,  Rochester,  N.  Y'..  Sept. 
26-:;9. 

Indiana     Electric     Light     Association. 


New  England  Geographic  Ditision, 
N.  E.  L.  A.  Secretary.  Miss  O.  A.  Bursiel, 
149  Tremont  St..  Boston,  Mass.  Annual 
meeting.  New  London,   Conn.,  Sept.   6-5. 

New  Mexico  Electp.ical  Association. 
Secretary-treasurer.  Charles  E.  Twogood. 
Albuquerque.  N.   M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary.  W.  J.  Kreger,  47  W.  34th 
St.,  New   York  City. 

New  York  Electrical  Societt.  Secre- 
tary, George  H.  Guy.  29  West  39th  SL. 
New  York  City. 

North  Central  Geographic  Division, 
N.  E.  L.  a.  Secretary.  H.  E.  Young.  Min- 
neapolis   General    Electric   Co..    Minneapoli.s. 

Northwest  Geographic  Division,  N.  E!. 
L.  .\.  Si'cretarv-treasurer.  Stacy  Hamilton. 
Portland  Kailwav  Light  &  Power  Co.,  Port- 
land, Ore. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville.  Ohio. 

Ohio  Society  of  Mechanical,  Elec- 
trical AND  Steam  Engi.neers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University. 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary. H.  A.  Lane.  611  State  National 
Bank  Building.  Oklahoma  City. 

Pacific  Coast  Geographic  Division, 
N.  B.  L.  A.  Secretary,  S.  H.  Taylor.  Elec- 
tric Railway  &  Manufacturers'  Supply  Co., 
San   Francisco,   Cal. 

Pennsylvania  Electric  Association, 
State  Section  N.  E.  L.  A.  Secretary,  H.  M. 
Stine,   211  Locust  St.,  Harrisburg,  Pa. 


retniy,  F.  I..  Bishop.  Hartford  Faience  Co.,      Inspectors, 
Hartford,  Conn. 

Electrical  Manufacturers'  Council. 
Executive  sicretary.  Frederic  Nicholas.  523 
5th  Ave.,  New  York  City. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place.  New 
York    City. 

Electrical  Si'Ppi.y  Jobbers'  Association. 
General  secretary.  Franklin  Overbaugh,  411 
South  Clinton  St.,  Chicago,  111. 

Klectrical  Supply  Jobbers'  Associa- 
TIO.N-,  Atlantic  Division.  Secretary.  E. 
Donald  Tolles.  52  Broadway,  New  York 
City. 

Electrical  Supply  Jobbers'  Association, 
Pacu-ic  Coast  Division.  Secretary,  Albert 
H  Elliot.  502  Flatiron  Building.  San  Fran- 
cisco. Cal. 

Electrical  Trade  Association  of  Can- 
ada. Secretary.  William  R.  Stavely.  Royal 
Insurance  Building.   Montreal.  Canada. 


Industrial  Electric  Heati.ng  Associa- 
Tio.N.  Secrotarv,  Homer  Kunz.  Toledo 
Railways   &   Light   Co..   Toledo,   Ohio. 

iNSTiruTE  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New  York,  New  York. 

International  Associ.4tion  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex.  Annual  convention,  Colorado 
Springs,  Col.,  Sept.   6-10. 

International  Blectrotechnical  Com- 
Missio.N'  (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretarv.  C.  le  Maistre.  28  Victoria 
St..  Westminster,  London,  S.  W.,  England. 

Iowa    Section,    N.    E.    L.    A.      Secretary- 
treasurer.    M.    G.    Linn,    Des    Moines,    Iowa. 
Jovian      Order.         Jupiter       (president), 
Arthur  J.   Binz,  Houston,   Tex. 

Kansas  Public  Service  Association. 
Secretary-treasurer,  W.  W.  Austin,  Cotton- 
wood   Falls,    Kan. 

Michigan    Section.   N.    E.    L.    A.      Secre- 
tary.   Herbert    Silvester,    Ann    Arbor,    Mich. 
Mississippi    Electric   Association,   affili- 
ated with  the  N.   E.   L.  A.     Secretary,  B.   S. 
Myers,   Vicksburg,   Miss. 

Missouri  Association  of  Public  Utili- 
ties. S'cretary-treasurer,  F.  D.  Beardslee, 
315  N.  12th  St.,  St.  Louis,  Mo. 

National  Association  or  Electrical 
CokTRACToBS  a.sd  DEALERS.  Secretary.  W. 
H.  Morton,  110  West  40th  St..  New  York 
City.  N.  Y.  State  associations  in  Alabama, 
Arkansas,  Connecticut,  Georgia,  Kansas, 
Illinois,  ■  Indiana.  Iowa.  Louisiana,  Mary- 
land, Massachusetts,  Michigan,  Minnesota, 
Missouri,  New  Jersey,  New  York,  Ohio, 
Oregon,  Pennsylvania,  Tennessee  and  Wis- 
consin. 

National  Cou.ncil  of  Lighting  Fixture 

Ma.M'FActirer.'!.       Secretary.    C.    W.     Hoft- 

richter,    8410    Lake    Ave.,    Cleveland,    Ohio. 

National     Association     of     Electrical 

Se^'retary-treasurer,     William 

Northeastern    College,     Boston, 


Smith. 
Mass. 

National  Association  of  Railway  and 
Utility  Commissio.ners.  Secretary.  James 
B.  Walker,  Public  Service  Commission  of 
the  State  of  New  Y'ork. 

National  Electric  Light  .Vssociation. 
Executive  manager,  M.  H.  Aylesworth.  29 
West  39th  St.,  New  York  City. 

National  Electrical  Credit  Associa- 
tion. Secretary.  Frederic  P.  Vose,  1350 
Marquette  Building,  Chicago.  111. 

National  Fire  Protection  Association. 
Secretarv  of  electrical  committee,  Ralph 
Sweetlarid.     141     Jlilk     St..     Boston.     Mass. 

Nebraska  Section.  N.  E.  L.  A.  Secre- 
tarv-treasurer,  H.  :M.  Davis,  Brandeis 
Theatre  Bldg.,  Omaha.  Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary.  Alton  F.  Tupper,  15 
State   St..   Boston.   Mass. 


Public  Service  Association  op  Virginia. 
Secretar.N'.  R.  M.  Booker.  Newport  News  & 
Hampton  Railway.  Gas  &  Electric  Co., 
Hampton,  Va. 

Public  Utilities  Association  op  West 
Virgi.via.        .Secretary.     A.     Bliss     McCruni 

Charleston.  W.   Va. 

Radio  Club  of  America.  Secretary.  T  J 
Styles.  1112  S.  Curtis  Ave.,  Richmond  Hill. 
Queens  Borough.  N.   Y. 

Rocky  Mountain  Geographic  Division, 
N.  E.  L.  A.  Secretary.  A.  C.  Cornell.  Den- 
ver, Col.  Annual  convention.  Glenwood 
Springs,    Col.,    Sept.    19,    20    and    21. 

Society    for    Electrical    Development 
Inc..       .\ssistar.t    to    the    president,    W.     1 
Goodwin.   Guaranty  Building,   522   5th   •X'.  ■ 
New  Y'ork  City. 

Society  for  the  Promotion  op  Enoi- 
NEERi-NG  Education.  Secretary.  Dean  F. 
L.  Bishop.  University  of  Pittsburgh.  Pitts- 
burgh,   Pa. 

Southeasteb.v  Geographic  Division 
N.  E.  L.  A.  Secretary-treasurer,  Charles  A 
Collier,  Georgia  Railway  &  Power  Co., 
Atlanta.  Ga.  .Vnnual  convention,  Chatta- 
nooga, Tenn.,  Oct.  18,  19  and  20. 

Southwestern  Geographic  Division, 
N.  E.  L.  A.  Secretary.  H.  A.  Lane.  Okla- 
homa Utilities  Association.  Oklahoma  City. 
Okla. 

Southern  California  Electr:cal  Con- 
tractors .\xd  Dealers'  Associatio.v.  Sec- 
retary-treasurer. J.  E.  Wilson.  425  Consoli- 
dated Realty   Building,   Los  Angeles.  CaL 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper.  40J-4 
Slaughter  Building,  Dallas,  Tex. 

Southwestern  Society  of  Enoinsers. 
Secretarv,  C.  E.  Barglebaugh.  721  I'irst 
National   Bank    Building,    El    Paso.   To. 

Toronto  Electrical  Contractors'  Asso- 
ciation. Secretarv.  E.  F.  W.  Salisbury. 
615  Yonge  St..  Toronto.  Ont. 

Tri-State  Water  and  Light  Associa- 
tion. Secretary-treasurer,  W.  F.  Stcigliti. 
Columbia,  S.  C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, A.  B.  Marsden.  Rutland. 
Vermont. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  \V.  S.  Boyd.  175  West 
Jackson   Blvd.,   Chicago,   111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary.  E.  S.  Nether- 
cut,  1735   Monadnock   Block.  Chicago.   lU. 
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A  Parable  of  Motor  Cars 
and  Business 


O^XE    upon    a    ti 
manufacturer    of 
we'll  call  him  Her 


time  a  certain 
motor  cars — 
[enry  Ford — was 
short  of  cash.  He  had  $20,000,000  in  the 
banks.  But  he  owed  J^'S.OOO.OOO  which 
had  to  be  paid  in  ninety  days.  And  he 
had  93,000  cars  on  hand.  And  people 
were  not  buying  motor  cars.  What  could 
he  do? 

The  first  thing  that  this  manufacturer 
did  was  to  notify  each  of  his  17,000 
agents  that  he  was  shipping  them  one. 
two  or  more  carloads  of  automobiles  and 
drawing  on  them  at  sight  in  full.  At  the 
same  time  he  announced  a  price  reduc- 
tion. The  dealers  tore  their  hair,  went  to 
their  banks  and  asked  for  loans,  but  found 
that  money  was  tight  and  not  to  be  bor- 
rowed. There  was  just  one  way  out — if 
they  were  not  to  lose  the  agency — to  get 
busy  and  sell  more  cars.  And  so  they 
sold  them  quick,  to  pay  the  bill,  found 
business  picking  up  and  ordered  more. 
It  started  up  a  new  demand. 

The  manufacturer  shipped  out  his  cars, 
converted  his  stocks  into  cash  and  boosted 
his  production  to  a  maximum.  He  raised 
$87,.^^00,000  hy  sellinr/  before  the  time 
was  up.  paid  ofif  his  debts  with  $30,000,- 
000  cash  left  over,  and  in  the  meantime 
by  new  efficiencies  reduced  his  force  and 


cut  his  costs.  But.  best  of  all,  he  melted  up 
all  frozen  stocks  and  started  business 
going. 

Here  is  a  parable — all  facts — that 
ought  to  mean  something  to  electrical 
men.  For  our  manufacturers'  warehouses 
are  also  loaded  up.  Orders  are  small. 
Selling  is  slow.  Income  is  greatly  re- 
duced. And  the  only  way  to  overcome 
this  stagnated  condition  is  to  get  appli- 
ances of  every  kind  upon  the  lines  and 
start  the  natural  following  demand  for 
more  materials  and  equipment.  We  must 
clear  up  the  economic  jam  and  get  our 
business  moving. 

The  way?  A  matter  of  co-operation. 
If  manufacturers  and  jobbers  would  push 
these  goods  onto  the  market  at  the  lowest 
consistent  price — if  central  stations  would 
start  a  "post-war  stock-clearing  cam- 
paign," co-operating  with  local  dealers, 
and  present  the  idea  to  the  public  in  a 
frank  and  fearless  way — //  rould  he  Jone. 
It  w(jrked  with  motor  cars.  It  can  be 
worked  as  well  with  flatirons.  lamps, 
grills,  motors  and  the  rest. 

The  ElJ-:cTRlC.\l.  World  believes  that 
the  electrical  industry  should  act  right 
now  to  set  the  wheels  moving  faster.  This 
parable  of  motor  cars  perhaps  points  a 
way. 


Charles  Russell  Huntiey 


Whose  active  association  with  the  electric  lighting  (i»d  power  '.ndtistry  of  Buffalo,  N.  Y.,  as  execu- 
tive and  entrepreneur  for  the  past  thirty-three  years  embraces  noteworthy 
electrical  progress  in  that  city 


ON  till'  fourti-'ciith  . 
the  Buffalo  (N. 
trie  <'onipany  <■ 
tieth  anniversary,  an 
presentorl  (o  pav  )iriiiii 
iitive,  wli.i  ii(s  i„  ,  I 
public    ulihn      UMiii     i 


'  last  niiinlh.  when 
I  .i.iMi  ,1  roiec- 
.1.1  I'.  .1  lis  for- 
.il.|i..i  luiiily  was 
to  ii.s  I  Imf  cxec- 
associatt'd  with 
that  city  since 
use  of  electrical 
energy  in  i;uit.iK.  was  in  the  operation 
of  seven  are  lamps  in  Ganson  Street  on 
July  14.  1881,  from  the  plant  of  the 
Brush  Electric  IJpht  Company.  Tn  the 
late  eighties  C.  H  Himtlr\-  wa?  niarlo 
general  managi-r  ..I'  111  .1  ...Mi|.in\  \\  h.  ti 
the  Buffalo  Cm.-iil  1:1. .in.  .■.,,,,,, ll,^ 
was  organized  in  Is.iL'  .m.l  i....k  ..\.  1  ih.- 
business  of  th.-  lliush  ].:i,-,iiii  Light 
Company,  the  Thomson-Housiciii  ^'oin- 
pany  of   Buffalo   and    the   U.    .s.    Klectric 


liight  Company 
the  sole  electric 
that  city,  he  \v 
In  1896  the  Cii 
Company  was  fiu 
from  Niagara  F: 


if    Buffalo   and    be 

company  in 
Is  pi-esident. 
r  &  Conduit 
■ibute  energy 
Buffalo,  and  until 


its    absorption    by    the    Buffalo    General 


Electric  Company  in  1915  Mr.  Huntley 
was  its  vice-president  and  general  man- 
ager. To  his  broad  vision  and  aggressive 
management  is  due  much  of  the  indus- 
trial d.v.-1r,pm.nt  of  the  Niagara  fron- 
tier, ill  w  hi.  ii  ,  1  (trie  service  has  played 
a  pioiiiiii.  11!  i.iit.  This  is  exemplified 
by  his  .1..  iM..n  wlicn  confronted  with  a 
shortage  of  power  early  in  the  World 
War  to  build  a  large  steam  plant  in 
Buffalo.  The  speedy  construction  of  this 
plant  prevented  nothing  short  of  an  in- 
dustrial   depression    in    that   section. 

Mr.  Huntley  was  born  at  Ilion.  N.  Y., 
Oct.  12,  1S.")4.  After  graduation  from 
the  high  school  in  Utica  his  first  eniplov- 
ment  was  in  his  father's  store.  He  then 
obtained  a  position  with  Ihe  Remington 
Arms  Company  ;it  llioii  and  later  be- 
came a  representative  of  the  Standard 
Oil  Company  at  Bradfoni.  Ba.  While 
there  he  decided  to  enter  the  new  field 
of  electric  lighting  and  accordingly  re- 
turned to  Buffalo  and  became  identified 
with  the  Brush  Electric  Light  Company. 
At  that  time  this  company   was  operat- 


ing the  second  earliest  alternating-cur- 
rent central  station  in  the  United  States. 
Today  the  Buft'alo  company  operates  a 
system  with  a  plant  rating  of  93.000  kw.. 
which  in  1920  distributed  544.293.410 
kw.-hr..  ranking  eighteenth  among  the 
seventy-one  light  and  power  companies 
in  the  United  States  and  Canada  pro- 
ducing more    than    100.000.000   kw.-hr. 

Mr.  Huntley  is  a  past-president  of  the 
National  Electric  Light  Association,  hav- 
ing served  in  that  capacity  in  1S90-91  : 
he  has  been  a  member  of  the  American 
Institute  of  Electrical  Engineers  since 
1895  and  director  of  several  banks  and 
trust  companies  and  of  the  Interna- 
tional Railway  Company  and  General 
Railway  Signal  Company  of  Rochester. 

From  his  employees  Mr.  Huntley's 
charming  personality  and  fair  treatment 
have  won  a  loyalty  of  an  unusual  order. 
Among  his  business  associates  his  keen 
observation,  his  good  judgment  and 
power  of  quick  analysis  have  inspired 
a  confidence  and  respect  Uiat  make  his 
council  eagerly  sought. 
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Active  Distribution  Channels 
Needed  for  Appliances 

MANUFACTURERS  of  electrical  appliances  nat- 
urally prefer  to  market  their  wares  through 
electrical  channels,  and  so  long  as  these  are  ample  the 
manufacturers  are  not  inclined  to  seek  other  outlets. 
However,  appliance  stocks  must  be  kept  moving.  Manu- 
facturers need  the  sales  and  the  electric  light  and  power 
companies  welcome  the  appliance  load.  If,  therefore, 
the  trade  is  to  remain  in  the  hands  of  electrical  men, 
they  must  get  out  and  hustle  for  business.  Times  have 
changed.  We  are  now  in  a  buyers'  market  when  cus- 
tomers must  be  sought.  The  conditions  of  overload 
under  which  electric  companies  have  operated  in  the 
last  few  years  have  eased  materially  so  that  their  com- 
mercial departments  may  once  more  solicit  new  business 
and  push  the  sale  of  appliances.  This  task  they  should 
undertake  energetically  and  in  a  businesslike  way.  Job- 
bers, dealers  and  contractors  must  also  bestir  themselves 
in  co-operation  with  the  local  central-station  company  so 
that  with  the  combination  of  electrical  interests  all  the 
business  in  sight  may  be  secured.  Opportunities  for 
sales  abound,  and  if  the  determination  to  sell  is  pitched 
high,  manufacturers  can  find  no  ground  for  complaint. 
However,  their  goods  must  move — on  that  they  are 
insistent — and  move  they  will  if  the  sales  forces  in  the 
industry  will  only  make  the  effort. 


tions,  and  right  here  many  electric  light  and  power 
companies  have  played  an  important  role  by  virtually 
taking  their  customers  into  partnership  through  the 
sale  of  company  securities  to  them. 


Shall  the  United  States  Become 
a  Nation  of  Capitalists? 

THE  recent  visit  to  the  United  States  of  the  pub- 
lisher of  our  London  contemporary  the  Electrician 
and  a  prominent  member  of  his  organization  has  led  to 
the  publication  in  that  journal  of  some  eminently  fair- 
minded  comments  of  more  than  ordinary  interest  on 
American  industrial  conditions.  One  of  these  gentle- 
men, for  instance,  said  that  the  deepest  impression  of 
America  he  had  received  was  that  it  was  a  nation  of 
capitalists.  This  transference  from  the  hands  of  the 
"big  people"  into  the  hands  of  the  many  was,  he  added, 
being  welcomed  by  the  leaders  of  industry,  who  saw  in 
it  a  bulwark  for  civic  and  industrial  stability.  Our 
British  friend  has,  perhaps,  unconsciously  exaggerated 
the  extent  to  which  this  happy  condition  has  been 
achieved  in  America,  but  he  has  made  no  error  in  point- 
ing to  it  a.s  the  most  promising  sign  of  the  times. 
The  surest  method  of  progress  is  not  through  strife 
and  idleness  but  through  thrift  and  investment.  The 
acquisition  of  a  house  and  lot  has  converted  many  a 
communist  into  a  conservative.  The  purcha.se  of  a 
"car"  has  imbued  with  a  new  sense  of  dignity  many  an 
erstwhile  humble  pedestrian  and  hanger  on  straps.  The 
ownership  of  two  or  three  shares  in  the  business  for 
whii  h  he  works  or  of  which  he  is  a  customer  has  given 
a  new  point  of  view  to  many  a  railer  against  corpora- 


Duplication  in  Engineering 
Societies'  Activities 

OUR  national  engineering  societies  are  experiencing 
the  pinch  of  necessity  and  are  casting  about  for 
ways  and  means  of  making  incomes  and  expenses  bal- 
ance without  curtailment  of  essential  activities.  The 
administration  problems  are  the  most  serious  confront- 
ing the  associations  at  this  time  and  are  giving  the 
newly  elected  officers  much  concern.  Possibly  nothing 
short  of  a  readjustment  in  dues  to  yield  a  greater  income 
will  suffice,  but  no  administration  cares  to  make  such 
a  change  until  every  means  for  effecting  economies  has 
been  exhausted.  There  is  a  possibility  of  relief  through 
more  active  co-operation  between  the  associations  so 
as  to  avoid  duplication  of  work.  For  instance,  reports 
on  the  characteristics  and  performances  of  steam 
turbines,  watei-wheels,  boilers,  engines,  etc.,  should 
emanate  from  the  American  Society  of  Mechanical 
Engineers;  but  its  committees  should  have  on  them 
representatives  of  the  American  Institute  of  Electrical 
Engineers,  the  National  Electric  Light  Association  and 
others  interested  and  capable  of  contributing  something 
of  value.  Similarly,  engineering  reports  on  electrical 
apparatus  should  originate  with  the  American  Institute 
of  Electrical  Engineers,  and  its  committees  should  be 
made  up  of  professional  engineers  as  well  as  members 
of  the  N.  E.  L.  A.,  the  Electric  Power  Club  and  others. 
This  may  not  result  in  great  monetary  saving  to  any 
particular  association,  but  it  will  mean  nevertheless  a 
considerable  saving  in  time  and  expense  to  manufactur- 
ing and  operating  companies  whose  representatves  serve 
on  such  committees.  It  would  also  mean  a  considerable 
saving  in  printing  expense  and,  last  but  not  least,  a 
saving  in  effort  on  the  part  of  those  who  wish  to  keep 
informed  on  engineering  matters  and  still  have  a  little 
lime  left  for  their  regular  pursuits. 


Factors  Influencing  Business 
Are  More  Favorable 

IN  SPITE  of  the  pessimism  that  prevails  in  certain 
industrial  centers  there  are  growing  indications  of 
general  improvement  in  business  that  mean  much  to 
the  optimi.st.  With  the  year  now  more  than  half  con- 
sumed, official  and  semi-official  crop  reports  are  coming 
in  and  emphasizing  the  importance  of  agriculture  as  a 
basic  industry  in  this  country.  The.se  returns,  while 
pos.sessing  the  usual  elements  of  speculation,  indicate 
with  .some  certainty  that  in  the  Middle  West  and  North- 
west, despite  the  hot  wave  of  July,  there  will  be  a  good 
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average  crop  of  all  grain.s.  In  North  Dakota  and  Mon- 
tana, where  crops  were  poor  last  year,  average  or  better 
production  is  shown  for  this  year.  The  corn  crop  looks 
good  in  that  section  also,  and  while  the  yie'.d  of  all 
grains  will  not  .show  a  big  profit  to  the  growei-s,  it  will 
go  far  in  liquidating  debts  and  putting  business  on  a 
healthy  basis.  Figures  for  cotton  from  the  Department 
of  Agriculture  and  in  Hester's  statistics  on  the  carry- 
ing over  of  that  staple  are  both  below  expectations  and 
offer  hopes  for  higher  prices  for  cotton,  which  is  the  key 
to  better  business  in  the  South.  In  the  Pacific  Coast 
States  there  has  been  a  relief  this  year  from  the  short- 
age of  water  experienced  in  1920,  so  that  the  grape  and 
citrus  fruit  crops  are  in  a  better  condition. 

In  discussing  other  general  conditions  on  which  busi- 
ness normally  improves  or  declines,  a  New  York  City 
investment  house  divides  the  governing  influences  into 
seven  favorable  and  six  unfavorable  ones.  The  favor- 
able factors  are  "less  demand  for  capital,  cheaper 
money,  decline  in  commodity  prices,  decline  of  labor 
costs,  decline  of  costs  in  railroad  and  public  utility 
operation,  probability  of  good  crops,  the  fact  that  except 
in  a  few  commodities  the  surplus  has  been  entirely  con- 
sumed." Unfavorable  factors  are  given  as  "inequality 
of  values  between  the  different  classes  of  goods,  uncer- 
tainty about  taxation,  the  present  handicaps  on  foreign 
business,  high  ocean  freights,  high  taxes,  social  and 
political  agitation." 

With  the  railroads  now  practically  assured  of  govern- 
ment aid  through  refunding  their  obligations  for  a 
period  of  ten  years  to  the  extent  of  $500,000,000,  which 
is  one-third  more  than  the  financing  done  by  the  roads 
since  Jan.  1,  there  may  be  expected  an  improved  de- 
mand for  the  equipment  and  materials  they  have  needed 
so  long.  This  will  effect  all  industries  favorably,  and  if 
financial  history  may  be  expected  to  repeat  itself,  even 
somewhat  subnormal  buying  by  the  railroads  will  act 
as  a  strong  tonic  to  business  everywhere.  All  in  all, 
it  is  not  so  difficult  to  be  an  optimist  now  as  some  two 
or  three  months  ago. 


mation  of  things  heretofore  unknown.  For  example, 
Dr.  Donald  McMillan  sailed  recently  for  a  couple  of 
years  in  the  Far  North  near  the  magnetic  pole.  He  will 
have  a  wireless  outfit  adequate  to  reach  civilization  at 
many  points,  and  can  not  only  cheerfully  keep  in  touch 
with  everything  that  is  doing,  from  Balkan  wars  to 
football  scores,  but  can  obtain  scientific  information  of 
great  importance.  For  example,  if  a  magnetic  storm 
starts  up  he  can  at  once  be  informed  of  the  exact 
moment  of  the  first  fling  of  the  needle  elsewhere,  and 
will  be  in  position  to  check  the  simultaneity  of  the  onset 
of  the  storm  and  its  exact  correlation  with  the  mag- 
netic elements  clo.se  to  the  north  magnetic  pole.  With 
good  luck  he  can  get  more  information  about  the  earth's 
magnetism  and  its  correlation  with  solar  disturbances 
in  the  next  two  years  than  has  been  obtained  in  the  last 
two  hundred.  These  are  but  a  few  of  the  waj-:s  in 
which  the  wireless  art  is  pressed  into  service  of  science 
as  well  as  into  that  of  commerce. 


Some  Uses  of  Radio 
Little  Considered 

IN  THE  development  of  any  great  and  novel  art  it  is 
the  sensational  accomplishments  which  attract  most 
attention — telephoning  across  the  Atlantic,  sending 
radio  messages  half  around  the  world,  and  the  ever- 
increasing  details  of  hairbreadth  escapes  due  to  the 
vigilante  of  wireless  operators.  We  wonder  how  far  it 
is  generally  realized  that  the  old  methods  of  obtaining 
time  by  observation  of  the  heavenly  bodies  have  gone  by 
the  board.  Here  in  the  United  States  observatories, 
industrial  works  and  private  individuals  set  their 
watches  from  Washington,  Mare  Island  or  some  other 
convenient  point,  when,  indeed,  there  is  no  ambitious 
attempt  to  pick  up  time  from  the  Eiffel  tower.  Nobody 
worries  about  longitudes  in  these  days.  The  wireless 
signals  reach  from  one  observing  center  to  another,  and 
anybody  afloat  or  ashore  within  reach  can  pick  up  his 
longitude  with  great  precision  by  taking  the  trouble  to 
get  his  transit  or  sextant  out,  get  his  local  time,  and  tie 
in  with  the  most  convenient  wireless  station.  Arling- 
ton sings  the  necessary  data  all  over  the  eastern  United 
States  and  Atlantic. 

Transmission  of  wireless  signals  also  has  a  very  im- 
portant bearing  on  other  branches  of  research,  lessening 
labor  enormously  and  making  it  possible  to  obtain  infor- 


Invisible  Signaling  for 
the  Chemical  Eye 

WE  ARE  glad  to  be  able  to  give  our  readers  in  thi- 
issue  of  the  Electrical  World  an  authoritativ- 
account  of  the  ultra-violet  signaling  system  to  which 
some  publicity,  perhaps  indiscreet,  was  given  soon 
after  the  armistice,  at  a  time  when  matters  of  this 
character  might  better  have  gone  undisclosed.  It  turns 
out  to  have  been  the  invention  of  two  very  well-knowr 
engineers  and  the  result  of  investigations  running  back 
to  a  period  considerably  before  the  United  States  en- 
tered the  war.  The  peculiarity  of  the  system  described 
is  that  it  utilizes  not  the  radiations  of  very  short  wave 
lengths  known  academically  as  the  ultra-violet,  but 
rather  a  part  of  the  spectrum  to  which  relatively  verj- 
little  attention  has  been  paid — that  portion  which  lies 
between  the  extreme  visible  violet  and  the  point  at 
which  radiation  is  strongly  absorbed  by  glass.  Very 
powerful  radiation  in  this  region,  which  roughly  lies 
between  400  mm  and  350  mm,  can  be  obtained  from  divers 
soui'ces  like  the  carbon  arc,  the  mercury  arc  and  the 
magnetite  arc,  but — what  is  here  of  great  importance 
— the  incandescent  lamp,  particularly  hard  pushed, 
yieMs  very  excellent  results.  Rays  in  this  region  ire 
of  extremely  low  visibility,  so  low  as  to  be  virtually 
invisible  imder  all  working  conditions,  and  yet  they 
have  the  power  of  exciting  the  "chemical  eye"  of  fluo- 
rescence with  somewhat  astonishing  efficiency. 

Perhaps  the  most  remarkable  thing  about  the  Bell- 
Marshall  signaling  system  is  the  extremely  small  quan- 
tity of  energy  required  to  operate  it,  less  than  20  watts 
total  output  being  ample  for  ordinary  front-line  work 
and  100  watts  or  so  for  distance  signaling.  Bearing  in 
mind  the  fact  that  even  this  small  amount  of  energv  is 
filtered  through  half  an  inch  of  dark  glass,  the  extra- 
ordinary sensitiveness  of  a  properly  organized  "chemi- 
cal eye"  becomes  strikingly  evident.  The  retina  it.self. 
for  visible  rays,  responds  to  amounts  of  energy  so  small 
as  to  be  hardly  imaginable,  but  the  photochemical  proc- 
ess of  fluorescence,  if  photochemical  it  be.  seems  not  to 
fall  far  behind.  The  pity  is  in  this  particular  case  that 
the  system  was  not  put  into  use  on  a  considerable  scale 
at  an  earlier  period  of  the  war.  when  it  might  have  been 
of  considerable  value  at  the  front  and  for  use  with 
convoys  where  ordinary  lights  were  forbidden.  The 
delays  seem  to  have  been  quite  analogous  to  those  en- 
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countered  in  other  cases  where  valuable  time  was  sacri- 
ficed in  the  attempt  to  secure  well-meant  but  wholly 
unimportant  improvements.  When  a  device  worked 
out  by  experienced  investigators  comes  to  light  it  is 
pretty  sound  policy  to  get  it  into  action  first  and  study 
it  with  view  to  improvement  later. 


Why  Not  Profit  from  Work 
Already  Done  by  Others? 

UNSUSPECTED  duplication  of  work  that  has  already 
been  wholly  or  partly  done  by  some  one  else  seems 
a  common  failing  of  human  nature.  One  of  the  latest 
examples  is  in  connection  with  contracts  and  specifica- 
tions for  the  joint  use  of  poles.  Several  years  ago  the 
engineering  committee  of  the  Pennsylvania  Electrical 
Association  undertook  with  the  telephone  interests  the 
preparation  of  a  joint-use  contract  and  specifications  for 
overhead-line  construction  based  on  the  National  Elec- 
trical Safety  Code.  The  committee  conducted  its  work 
for  more  than  three  years  with  the  possible  influence 
of  its  action  on  the  national  situation  constantly  in 
mind.  The  consideration  of  the  national  viewpoint  was, 
purely  from  a  state  viewpoint,  a  distinctly  retarding 
influence  in  the  settlement  of  the  problems,  but  there 
was  a  clear  realization  that  it  was  more  than  a  state 
matter  and  could  not  be  settled  solely  with  regard  to 
state  considerations.  Last  September  at  Bedford 
Springs,  before  the  state  convention,  the  committee 
made  its  report,  showing  that  certain  material  advances 
in  the  handling  of  the  problem  had  been  made,  though 
other  things  yet  remained  to  be  done.  The  report  will 
never  become  a  standard  in  the  sense  of  universal 
enforced  use,  but  it  does  represent  a  valuable  contribu- 
tion toward  the  solution  of  the  problem,  and  those  called 
upon  to  consider  joint  use  of  poles  and  the  drafting  of 
suitable  contracts  and  specifications  as  standards  of 
practice  can  get  much  guidance  from  the  difficulties  and 
differences  of  opinion  that  were  overcome  in  Pennsyl- 
vania. 

The  work  of  that  committee  is,  after  three  years, 
unfinished ;  but  it  would  be  foolish  for  power  men  in 
other  parts  of  the  United  States  to  enter  into  the  con- 
sideration of  possible  standard  joint-use  contracts  and 
specifications  without  first  carefully  studying  the  Penn- 
sylvania work.  To  do  so  would  mean  the  unnecessary 
performance  of  work  a  second  time. 


Temperature  Measurement 
by  Electrical  Methods 

THE  use  of  electric  power  in  crucibles,  ovens,  fur- 
naces and  other  processes  involving  heat  treatment 
is  extending  rapidly,  largely  owing  to  improvement  in 
control  offered  by  electrical  methods.  With  this  expan- 
sion there  has  been  a  corresponding  demand  for  means 
of  accurate  measurement  of  temperature  and  so  a  great 
stimulus  has  been  given  to  the  manufacture  of  preci- 
sion temperature  instruments.  Consequently,  despite 
the  fact  that  measurement  of  temperatures  far  removed 
from  atmospheric  values  has  always  been  a  matter  of 
more  or  less  difficulty,  the  whole  range  of  temperature 
from  minus  40  deg.  C.  upward  can  now  be  measured  by 
means  of  the  resistance  thermometer,  the  thermocouple, 
or  the  optical  and  radiation  pyrometers.  It  is  now 
po.saible  to  obtain  high-grade  instruments  not  only  for 
the  accurate  measui-ement  of  temperatures  up  to  2.000 
deg.  C,  but  in  certain  ranges  instruments  for  recording 


and  even  controlling  the  temperatures.  The  refine- 
ments in  design  and  construction  which  enter  into  this 
new  class  of  equipment  have  been  made  possible  only 
by  careful  study  and  experiment.  Whereas  the  word 
"pyrometry"  required  definition  for  the  average  engi- 
neer not  more  than  a  few  years  ago,  today  it  is  assum- 
ing the  proportions  of  a  major  division  of  the  engi- 
iieering  profession. 

The  present  status  of  the  art  of  pyrometry  is  ad- 
mirably set  forth  in  a  current  number  of  the  Tech- 
nologic Papers  of  the  Bureau  of  Standards.  While  it 
is  devoted  to  present  practice  in  temperature  measure- 
ment of  all  kinds,  it  is  bristling  with  electrical  prin- 
ciples and  devices  from  start  to  finish.  Perhaps  the 
most  striking  improvements  indicated  are  the  appre- 
ciation of  the  importance  of  a  high-resistance  record- 
ing instrument  in  direct-reading  thermo-electric  meas- 
urements and  the  development  of  the  combination  of 
thermocouple  and  potentiometer  for  the  automatic 
recording  and  control  of  temperature.  The  volume  in 
question,  with  its  complete  assembly  of  material  and 
data,  numerous  illustrations  and  description  of  elec- 
trical methods,  should  prove  a  powerful  stimulus  to  the 
still  further  expansion  of  those  industries  taking  ad- 
vantage of  the  electrical  methods  for  applying  and 
measuring  temperature. 


Building  Hydro-Electric  Plants 
for  the  Future 

DESPITE  the  rating  and  number  of  hydro-electric 
developments  which  have  been  put  into  service  and 
the  increasing  tendency  toward  interconnection  in  vari- 
ous ways  it  is  still  a  fact  that  the  country's  resources 
are  growing  in  somewhat  piecemeal  fashion,  certainly 
without  a  comprehensive  plan  which  looks  to  the  future. 
A  paper  by  L.  A.  Whitsit  which  we  publish  this  week 
lays  emphasis  on  certain  considerations  which  those  in 
charge  of  power  developments  would  do  well  to  take  to 
heart.  It  is  common  knowledge  in  engineering  that 
interconnection  gives  an  opportunity  for  the  develop- 
ment of  valuable  diversity  factor,  but  there  is  one  fea- 
ture of  this  situation  which  deserves  more  attention 
than  it  has  yet  received.  That  is  the  kind  of  diversity 
factor  which  involves  the  question  of  the  relative  stor- 
age capacities  of  streams.  The  case  which  Mr.  Whitsit 
considers  is  that  of  streams,  very  likely  on  the  same 
watershed,  or  having  the  same  general  periods  of  maxi- 
mum and  minimum  flow,  but  differing  greatly  in  storage 
capacity.  The  stream  with  large  storage  cannot  yield 
full  output  and  store  at  the  same  time  unless  for  brief 
periods  of  very  abnormal  flow.  On  the  other  hand,  the 
stream  without  storage  and  of  quick  run-off  wastes  an 
enormous  amount  of  extremely  valuable  power  at  times 
of  high  water,  unless  abnormally  fortunate  in  a  market 
for  secondary,  and  very  temporary,  power.  Such  market 
does  not  generally  exist  and  cannot  be  expected,  but 
if  the  stream  without  storage  is  developed  in  such  a 
way  that  its  .secondary  power  can  be  used  to  meet  the 
demands  of  another  plant  which  possesses  large  storage, 
then  there  is  a  regular  and  extremely  useful  market  for 
'.he  temporary  power  that  would  otherwise  be  wasted. 
It  goes  to  tide  over  the  time  of  filling  the  reservoir  for 
future  periods  of  scant  hydraulic  resources.  Of  course 
to  make  the  most  of  such  a  situation  the  differences  in 
storage  capacity  should  really  be  very  marked,  but  even 
if  the  foregoing  principle  be  used  in  small  degree  it 
still  may  save  valuable  power. 


■J. 
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Signaling  by  Invisible  Rays 

Selective  Transmission  and  Detection  of  Ultra-Violet  Radiations  from  the  Incandescent  Lamp 

Marks  Notable  Achievement  of  American  Engineers — Method  Constitutes 

a  Valuable  Contribution  to    Military  Art 


IX  THE  RECENT  war  great  difficulties  were  en- 
countered in  keeping  ordinary  methods  of  com- 
munication going  in  the  face  of  intensive  gunfire, 
and  the  need  of  better  signaling  methods  was 
demonstrated  early  in  the  conflict.  Many  months  before 
the  United  States  entered  the  struggle  Dr.  Louis  Bell 
and  Norman  Marshall  of  Boston  attacked  this  problem, 
and  their  success  in  utilizing  ultra-violet  rays  in  this 
connection  followed  a  brilliant  series  of  researches 
which  was  concluded  in  time  to  give  the  apparatus  a 
test  on  the  western  front  and  led  to  an  order  from 
General  Pershing  for  the  construction  of  100  sets  for 
field  service.  The  fulfillment  of  this  order  was  delayed 
in  various  governmental  channels  beyond  the  control 
of  the  inventors  until  the  signing  of  the  armistice  put 
an  end  to  hostilities. 

Soon  after  the  armistice  considerable  newspaper  and 
other  unauthorized  publicity  was  given  to  signaling 
by  invisible  rays,  and  in  particular  to  signaling  by 
ultra-violet  radiations  received  by  a  so-called  "chemical 
eye."  Ver>'  little  regarding  the  origin  or  detail  of  the 
invention  was  given,  but  an  issue  from  the  Patent  Office 
a  few  days  ago  "let  the  cat  out  of  the  bag,"  both  as 
regards  methods  and  those  who  developed  them.  Dr. 
Bell  and  Mr.  Marshall  were  immediately  interviewed 
by  a  representative  of  the  Electrical  World,  and  the 
following  account  of  the  circumstances  which  led  up  to 
the  production  of  the  necessary  apparatus  and  its  de- 
velopment for  field  service  was  obtained  through  their 
courtesy. 

In  the  past  there  have  been  several  attempts  to  signal 
by  rays  normally  invisible,  but  all  previous  efforts  had 
been  either  with  the  extreme  ultra-violet,  using  the 
carbon  or  mercury  arc  or  even  sparks  between  metallic 
electrodes  as  a  source,  or  else  they  had  drifted  toward 
the  infra-red  in  the  belief  that  the  ultra-violet  was  so 
quickly  absorbed  by  the  atmosphere  and  so  difficult  to 
obtain  in  quantity  as  to  be  impracticable  for  portable 
service  and  even  less  attainable  in  suitable  transmitting 
apparatus.  So  far  as  Messrs.  Bell  and  ^larshall  could 
ascertain,  every  previous  attempt  to  utilize  the  ultra- 
violet had  employed  quartz  apparatus,  this,  of  course, 
being  utterly  impracticable  for  production  in  quantity 
as  required  for  military  use. 

Messrs.  Bell  and  Marshall  at  the  outset  abandoned 
the  traditional  ultra-violet,  which  has  been  persistently 
championed  in  some  academic  circles.  They  turned  to 
the  region  just  beyond  the  visible  spectrum,  hitherto 
neglected,  and  immediate  and  striking  success  resulted. 

Instead  of  working  with  quartz  lenses,  the  experi- 
menters used  ordinary  Mangin  mirrors,  which  by  tradi- 
tion were  entirely  incapable  of  dealing  with  the  ultra- 
violet without  vital  absorption  for  the  region  now  used 
(400  WM  to  350  im).  The  Mangin  mirror  proved  excel- 
lent for  the  work,  and  it  was  found  possible  to  obtain 
a  powerful  beam  in  this  part  of  the  spectrum  from  an 
ordinary  gas-filled  lamp  of  the  type  u.sed  for  automo- 
bile headlamps. 


The  matter  of  a  suitable  screen  to  cut  out  the  visible 
spectrum  gave  the  investigators  a  large  amount  of 
trouble,  owing  to  the  fact  that  nearly  everything  in 
the  way  of  an  absorbing  medium  is  permeable  to  the 
red  of  the  spectrum,  of  low  visibility  by  day  but  con- 
spicuous by  night.  The  problem  in  cutting  out  the 
visible  spectrum  was  to  leave  the  nearer  part  of  the 
ultra-violet  and  to  transmit  it  with  considerable  free- 
dom. Traditional  screens  failed  utterly.  Messrs.  Bell 
and  Marshall  tested  virtually  the  entire  range  of  dyed 
films  and  liquid-absorbing  media,  literally  in  hundreds 
of   combinations,    before    success    was    achieved.      The 

screen  finally 
settled  upon  as 
the  most  prac- 
ticable was  a 
combination  of 
glasses  produced 
by  the  ingenious 
efforts  of  Dr.  H. 
P.  Gage  of  the 
Corning  (N.Y.) 
Glass  Works, 
working  on  the 
specified  require- 
ments  as  to 
wave  -  length 
limits.  Still  more 
persistent  inves- 
tigation was  re- 
quired in  the 
discovery  of  the 
"  chemical  eye  " 
which  should 
finally  render 
visible  the  radi- 
ation passed  by 
the  incandescent 
lamp  through 
the  necessary 
screens.  Many 
substances  which  responded  strongly  to  the  ultra-violet 
radiation  as  commonly  understood  failed  utterly  when 
used  in  the  particular  region  which  the  investigators 
had  found  best  suited  to  their  use.  Other  substances 
responded  by  fluorescing  in  some  color  of  low  visibility,  or 
responded  quickly,  or  proved  to  be  most  efficient  in  detect- 
ing the  visible  violet  rays.  To  reach  success  it  was 
necessary  to  have  a  receiving  screen  which  should  be 
very  sensitive  to  the  one  particular  i-egion  of  the  spec- 
trum supplied  and  should  fluoresce  with  the  color  of  the 
maximum  luminosity  value  for  very  weak  stimuli. 
Even  when  the  best  substance  was  finally  found  it 
proved  to  be  a  rather  difficult  art  to  prepare  it  in  the 
sensitive  films  necessary  for  use. 

The  investigators  had  particularly  in  mind  the  pro- 
duction of  a  very  light  and  effective  signaling  set  which 
had  maximum  portability  so  that  it  could  be  taken  if 


FIG.    1 — APPARATUS  FOR   SIGNALING  WITH 

INVISIBLE   RAYS   WHICH    WAS   TESTED 

AT  FRONT  IN  THE  RECENT 

WORLD  WAR 

Receiving  telescope  is  shown  at  left.  At 
right  is  the  transmitter  with  the  filter  swung 
open  disclosing  the  shielded  lamp  in  front 
of  a  Mangin  mirror. 
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necessary  on  a  soldier's  belt  into  "No  Man's  Land"  and 
used  in  .signaling-  back  to  the  front  lines.  The  first 
complete  apparatus  turned  out  was  in  fact  no  bigger 
than  a  quart  dipper,  consuming  less  than  20  watts 
derived  from  a  dry  battery  carried  on  the  belt  and  was 
capable  of  signaling  probably  over  1  km.  or  2  km. 
In  the  receiving  apparatus  again  all  traditions  of  the 
ultra-violet  were  violated,  for  the  "chemical  eye"  was 
fixed  to  an  ordinary  pri.sm  field  glass  where  the  rays 
had  to  pass  through  two  cemented  lenses  and  6  cm.  or 
8  cm.  of  glass.  Glass,  in  fact,  is  quite  transparent  to 
the  particular  radiations  employed,  and  ordinary  field 
glasses  form  as  good  a  receptive  device  as  could  be 
desired. 

Using  a  little  more  energy,  but  still  within  range  of 
an  easily  portable  battery,  greater  and  greater  dis- 
tances were  covered.  Messrs.  Bell  and  Marshall  used 
most  generally  Mangin  mirrors  to  produce  the  direct 
beam,  although  they  tried  a  lens  lamp  similar  to  that 
used  by  Alexander  Graham  Bell  many  years  before  in 
his  photophone  experiments.  After  the  apparatus  had 
reached  the  stage  where  it  was  actually  reproducible 
for  signaling  purposes,  Messrs.  Bell  and  Marshall  took 
their  invention  to  Washington  and  laid  it  before  the 
navy  and  General  George  O.  Squier  of  the  Signal  Corps 


Eye- 
piece 


■€:^^:C 


fluorescent- 


Receiving  telescope 


FIG.   2 — MOST  DEVELOPED   FORM    OF  TELESCOPE,    EMBODYING 
BOTH  TRANSMITTER  AND  RECEIVER 

of  the  army.  Both  departments  took  interest  in  the 
matter  and  General  Squier  referred  the  device  to  the 
research  department,  of  which  Col.  R.  A.  Millikan  is 
in  charge. 

The  apparatus  was  received  with  great  interest,  but 
there  wore  innumerable  delays  before  it  found  adoption 
owing  to  United  States  Army  routine.  Finally,  to  ac- 
celerate operations,  Mes.srs.  Bell  and  Marshall  offered 
to  build  100  sets  of  signaling  apparatus  within  thirty 
days  of  the  date  ordered.  Two  finished  sets  were  made 
quickly  and  put  together  in  Mr.  Marshall's  shop  as  types 
of  what  the  quantity  production  should  be.  The  whole 
outfit,  with  combined  sending  and  receiving  apparatus, 
battery  and  tripod  mount,  weighed  but  30  lb.  (13.G  kg.) 
and  was  capable  of  working  over  G  km.  or  8  km.,  using 
only  about  25  watts  in  the  lamps.  It  gave  a  singularly 
narrow  and  sharply  defined  beam,  appearing  in  the 
receiving  glass  as  a  little  green  moon  blinking  a  code 
unseen  through  the  darkness.  Whether  the  hundred 
sets  which  were  ordered  actually  got  to  the  front,  or 
whether  they  reached  France  at  all,  Messrs.  Bell  and 
Marshall  cannot  officially  say. 


It  is  worth  noting  that  the  signaling  with  this  par- 
ticular kind  of  ultra-violet  proves  successful  even  in 
face  of  a  drizz  ing  rain  or  a  snow  squall.  The  absorp- 
tion by  the  atmosphere  did  not  appear  to  be  at  all 
severe,  and  the  apparatus  was  extraordinarily  compact 
and  portable,  particularly  suited  for  front-line  work 
since  the  rays  were  utterly  invisible  to  the  naked  eye 
even  at  short  range. 

A  few  details  of  the  apparatus  employed  may  b« 
given  in  conclusion.  Fig.  1  shows  the  transmitting 
equipment  which  was  tested  at  the  front,  with  a  receiv- 
ing telescope.  The  former  consisted  of  a  metal  cylinder 
only  5J  in.  (13.3  cm.)  long  by  33  in.  03.6  cm.)  diam- 
eter, containing  a  6-volt,  2-amp.  gas-filled  incandescent 
lamp  made  by  the  General  Electric  Company,  the  lamp 
being  set  adjustably  in  the  focus  of  a  Mangin  mirror 
and  between  the  mirror  and  a  filter  10  mm.  thick 
mounted  near  the  outer  end  of  the  cylinder.  This 
cylinder  weighed  but  \\  lb.  (0.79  kg.).  In  the  battery 
and  lamp  circuit  was  included  a  key  for  interrupting 
the  lamp  current  to  form  code  signals.  A  circular 
shield  was  placed  between  the  lamp  and  the  filter  to 
prevent  the  intersction  of  rays.  To  obtain  the  required 
ultra-violet  rays  it  was  necessary  to  burn  the  lamp  a- 
excess  voltage,  but  this  shortening  of  its  life  is  ni 
of  much  importance  under  military  conditions. 

The  field  glass  shown  was  provided  with  a  barium- 
platinum-cyanide  fluorescent  screen  mounted  near  one 
eyepiece.  In  practice  the  distance  between  the  trans- 
mitter and  receiving  apparatus  ranges  from  a  few  feet 
(adapted  for  work  in  "N^>  Man's  Land";  to,  say,  10  km. 

The  type  of  equipment  developed  for  regular  field 
service  can  be  carried,  including  tripod,  six  dry  cell-^ 
switchboard  to  maintain  excess  voltage  on  the  lamp  a 
the  cells  weaken,  telegraph  key,  sending  and  receiving 
telescopes,  in  a  case  only  245  in.  (62.8  cm.~i  high,  14 
in.  (36.8  cm.)  wide  and  4J  in.  (11.3  cm.)  deep,  with 
shoulder  straps  as  shown.  In  the  most  developed  forr 
two  telescopes  are  used  side  by  side.  One  is  used  ii 
transmitting  and  the  other  in  receiving  signals,  li 
the  former  are  mounted  duplicate  lamps,  the  filter 
eyepiece  and  transmitting  lens.  The  latter  contain- 
a  condensing  lens,  with  the  fluorescent  screen  at  its 
focus,  and  an  eyepiece.  Clear  glass  was  used  in  these 
lenses.  A  diagram  of  this  relationship  is  shown  in 
Fig.  2.  

Power  Survey  of  Oregon 
Industrial  Plant* 

THERE  are  342  industrial  plants  in  Oregon  using 
more  than  100  hp.,  according  to  a  report  recently 
prepared  by  the  State  Labor  Commission.  Of  the  total 
reciuirements,  according  to  the  report.  85,330  hp.  is 
developed  by  electricity,  105,809  hp.  is  developed  by 
steam  and  19,375  hp.  is  developed  by  water. 

The  number  of  industries  using  more  than  100-hp. 
and  the  kind  of  power  used  are  as  follows: 

Rating  in  Horsepower 

Kind  of  Plant                  Number  Electrical  Steam  Water 

Lumber    204  44.701  So. 793  1.56; 

Flour,   feed  and  cereal..    23  6.0S4  250  1.300 

.Mining   and   quartz 13  3.305  600  2.195 

PackinB.      canning     and 

cold    storaKe 20  1.610  3.120            

S:iiul.     Bravel     and     rock 

crushers    4  1.000  190            

Foundries    and     machine 

shops    19  6.110  205            ... 

Miscellaneous    59  22,520  15,«51  14.318 

Total    342  85.330        105.809        19.375 
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Automatic  Substation  Justifies  Its  Use 
for  Low  Load  Densities 

In  Territories  Where  Such  Conditions  Exist  Labor  Is  an 
Important  Expense  Item  That  Can  Be  Eliminated  by  Auto- 
matic Electrical  Control — Economic  and  Engineering  Problems 

By  C.  M.  GILT 

Lighting  Engineering  Department  General  Electric  Compiniy 


A  NY  change  from  tried  practice  must  justify 
/\^  itself  by  increased  economj-  or  better  service. 
/— ^^  The  automatic  substation  justifies  itself  on 
^L.  iA-both  grounds.  This  must  not  be  taken  to 
mean  that  it  would  be  economical  to  make  every  sub- 
station automatic,  for  thei-e  are  large  substations  in 
regions  of  high  load  densities  in  the  larger  cities  in 
which  the  cost  of  labor  would  not  pay  the  fixed  charges 


installed  on  the  basis  of  current-carrying  capacity,  the 
elimination  of  the  regular  labor  item  and  the  reduction 
in  feeder  losses  is  a  clear  gain. 

If  the  copper  is  installed  on  the  basis  of  current- 
carrying  capacity,  the  saving  in  feeder  losses  is  ap- 
proximately in  direct  proportion  to  the  saving  in  cop- 
per. The  saving  would  be  in  direct  proportion  were  it 
not  for  the  fact  that  under  light  load  conditions  with 


FTG.  1 — SHORT-CIRCUIT  CURVES  OF  1,000-KW.  GENERATOR  WITH   LIMITED  MAXIMUM  OUTPUT 


on  the  additional  investment  and  the  economies  effected 
by  a  redistribution  of  substation  apparatus  would  not 
pay  for  the  cost  of  making  the  changes.  The  necessity 
for  large  storage-batterj  resei-ves  and  copper  to  handle 
the  output  during  times  of  emergency  further  modifies 
to  some  extent  the  most  economical  system  arrange- 
ment. However,  as  a  general  statement,  it  is  true  that 
the  elimination  of  labor  charges  makes  possible  a 
greater  number  of  smaller  stations  and  a  reduction  in 
the  amount  of  low-tension  copper  and  losses.  A  new 
balance  must  be  struck  between  the  fixed  charges  of 
substations  and  distributing  copper  and  losses.  In 
general,  a  load  can  be  fed  by  a  number  of  relatively 
small  stations  at  a  materially  lower  cost  than  can  be 
done  by  larger  stations  with  operators. 

Certain  studies  have  been  made  that  indicate  that  the 
saving  in  distributing  copper  on  F]dison  network  made 
possible  l)y  automatic  stations  near  the  load  centers 
will  more  than  pay  for  the  additional  investment  in  the 
substation  equipment.  If  the  assumption  is  made  that 
the  investment  required  by  the  additional  automatic 
features  and  the  use  of  a  greater  number  of  smaller 
machines  just  offsets  any  saving  in  feeding  copper  when 


some  machines  idle  the  feeder  copper  is  not  utilized 
most  effectively.  Fig.  4  indicates  the  saving  in  copper 
and  losses  that  may  be  obtained  by  feeding  a  territory 
from  three  stations  rather  than  from  one  station  cen- 
trally located.  In  both  cases  every  junction  box  is 
served  by  one  feeder,  with  the  exception  that  the  mul- 
tiple station  layout  serves  each  of  two  junction  boxes 
with  two  feeders,  thereby  giving  a  direct  tie  between 
stations.  In  this  layout  the  total  length  of  feeders  is 
reduced  to  two-thirds  of  that  required  by  a  single  sta- 
tion. If  the  load  and  territory  conditions  are  such  as 
to  make  more  economical  a  greater  subdivision  of  units, 
the  saving  will  be  greater  and  may  even  amount  to  50 
per  cent  of  the  feeder  copper.  The  reduction  in  losses 
means  that  a  smaller  voltage  regulation  is  allowable  at 
the  substation  buses,  making  possible  the  use  of  the 
field-controlled  type  of  converter,  with  its  lower  losses, 
and  a  smaller  unit  capacity  due  to  the  lower  voltage. 

In  addition  to  the  savings  just  mentioned,  considera- 
tion must  be  given  to  the  quicker  restoration  of  service 
following  a  loss  of  the  substation  voltage.  Because  of 
the  automatic  starting  and  control  features,  in  con- 
junction    with     the     load-limiting     equipment,     each 
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machine  will  feed  current  into  the  network  up  to  its 
capacity  just  as  soon  as  it  receives  a  suitable  alternat- 
ing-current supply  and  will  continue  to  do  so  regardless 
of  what  other  machines  do  until  normal  service  is  re- 
stored or  the  machine  overheats.  By  this  method 
direct-current  service  can  be  restored  without  damage 
to  the  machines  just  as  quickly  as  alternating-current 
power  is  available,  and  the  time  involved  is  much  less 
than  is  required  for  hand  operation,  particularly  if 
there  are   no   storage  batteries   or   if   they   have   been 


Voltage  feaulafing 


FIG.  2 — CONNECTIONS  FOR  GENERATOR  WITH  LIMITED 
MAXIMUM    OUTPUT 

drained  by  the  outage.  A  portion  of  this  advantage 
can  be  capitalized  in  terms  of  storage-battery  capacity 
required  to  maintain  service  during  the  difference  in 
time  taken  in  building  up  the  .system  by  the  two 
methods.  The  prompt  restoration  of  service  after  a 
voltage  loss  has  other  obvious  advantages  that  cannot 
so  easily  be  capitalized. 

To  obtain  the  most  complete  benefits  of  automatic 
operation,  the  whole  system  should  be  laid  out  with  this 
in  view.  Such  an  ideal  arrangement  is  rarely  possible 
because  new  direct-current  distributing  systems  are  not 
being  established  and  central  stations  are  restraining 
the  growth  of  their  direct-current  areas  as  vigorously 
as  is  consistent  with  maintaining  adequate  sen'ice. 

Occasionally,  opportunities  for  the  complete  revamp- 
ing of  a  system  may  arise,  making  possible  the  instal- 
lation of  automatic  stations  located  most  economically, 
considering  both  the  ideal  low-voltage  distribution  and 
the  copper  already  installed.  Such  an  opportunity  may 
arise  if  a  central  station  changes  its  frequency,  re- 
quiring new  equipments  for  conversion,  or  if  the  load 
grows  and  shifts  to  such  an  extent  that  a  radical  change 
in  the  Edison  distribution  is  made  necessaiy. 

Such  radical  and  complete  alterations  occur  seldom, 
so  that  the  placing  of  a  system  on  the  automatic  basis 
will  in  the  majority  of  cases  be  a  gradual  process. 
Probably  the  most  frequent  application  of  automatic 
equipment  will  be  to  new  installations  with  some  addi- 
tion of  automatic  control  to  old  machines.  The  larger 
systems  in  particular  have  substations  on  their  out- 
.skirts  for  feeding  particular  localized  loads  that  afford 
excellent  opportunities  for  the  installation  of  the  auto- 
matic features.  Smaller  systems  in  which  the  load 
density  is  not  so  great  may  easily  make  a  considerable 
portion,  or  even  all,  of  their  system  automatic  economi- 
cally. 

Public  utilities  will  find  they  have  a  large  field 
for  automatic  stations  in  furnishing  direct  current  to 


large  customers  who  are  not  in  a  direct-current  area. 
Automatic  control  may  be  applied  either  to  stations 
feeding  into  an  Edison  system  or  isolated  loads. 

AuTO.MATic  Alternating-Current  Feeder 
Stations 

No  less  important  than  the  automatic  direct-current 
substation  is  the  automatic  transforming  and  switch- 
ing substation.  It  is  less  spectacular  than  a  station 
containing  rotating  machinery  with  no  guardian  except 
the  untiring  relays  and  is  simpler  in  its  layout  and 
functions,  but  performs  a  duty  as  important  and  offers 
an  opportunity  for  fully  as  great  a  saving. 

The  increase  in  power  requires  the  use  of  higher 
transmitting  and  primary  distributing  -voltages  and  a 
shortening  of  the  secondary  2,300-volt  or  6,600-volt  dis- 
tribution lines.  Automatic  distributing  substations,  by 
eliminating  operators'  wages,  make  it  possible  to  reduce 
the  size  and  increase  the  number  of  these  substations, 
thereby  shortening  the  secondary  lines  and  improving 
the  efficiency  and  regulation. 

The  operation  of  the  substations  may  approximate 
in  efficiency  those  in  which  there  are  regular  attend- 
ants. When  a  feeder  trips  out  it  automatically  recloses 
and  tries  out  the  circuit.  If  it  is  tripped  immediately, 
it  tries  it  again,  but  if  the  breaker  trips  out  the  third 
time  in  immediate  succession,  indicating  that  the  fault 
is  not  a  swinging  ground  that  has  cleared  itself,  the 
breaker  remains  open  until  the  fault  is  repaired  and 
the  breaker  reclosed  by  hand.  One  operation  of  the 
relays  does  not  effect  the  subsequent  sequence  unless 
others  follow  in  rapid  succession.  In  an  overhead  dis- 
tributing system,  a  large  number  of  the  faults  are  tem- 
porarj-  in  nature  and  the  circuit  breaker  when  rec'.osed 
does  not  open  again.  If  operating  conditions  make  it 
worth  while  to  the  central  station,  indications  may  be 
carried  to  a  station  in  which  there  are  operators  that 
a  breaker  has  tripped  out  requiring  hand  reclosing. 

Series  alternating-current  lighting  systems  may  be 
fed  from  the  same  substation,  turning  on  and  off  the 
lights  by  means  of  a  time  switch  If  it  is  the  practice 
to  test  out  the  circuits  frequently,  the  testing  may  be 
done  by  an  inspector  as  part  of  his  duties. 

If  the  high-tension  distribution  is  over  cables  and 
the  secondarv  distribution  is  short,  it  will  frequently 
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FIG.  3— CHARACTERISTICS  OF  GENER.\T0R  WITH  LIMITED 
MAXIMUM  OUTPUT 

be  possible  to  avoid  the  use  of  feeder  regulators.  In 
other  cases  in  which  the  high-tension  distribution  is 
overhead  or  there  is  otherwise  considerable  reactance 
up  to  the  secondary  bus  in  the  substation,  an  automatic 
synchronous  condenser  may  be  made  to  correct  power 
factor  and  regulate  the  secondan,-  voltage.  If  the  bus 
voltage   is   held  constant,   it   will   frequently  be   found 
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unnecessary  to  supply  feeder  regulators,  particularly 
with  the  short  feeders  practicable  where  relatively  small 
automatic  stations  are  installed. 

There  are  two  principal  fields  for  such  substations. 
One  is  in  large  cities  where  power  is  transmitted  to 
various  sections  of  the  cities  at  relatively  high  voltages 
and  there  stepped  down  to  a  voltage  that  is  economical 
for  feeding  the  small  lighting  transformers  and  indus- 
trial customers.      Another   opportunity    is   afforded    in 
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Territory   Fed  by  Three  Stations 

FIG.  4 — ABOUT  33  J  PER  CENT  CAN  BE  SAVED  IN  FEEDER  COPPER 
AND  LOSSES  BY  USING  THREE  SUBSTATIONS  INSTEAD  OF  ONE 

connection  with  transmission  lines  feeding  many  small 
towns.  The  substations  feeding  these  towns  can  often 
be  made  automatic  and  need  no  regular  operators.  The 
cost  of  equipment  required  to  make  such  substations 
automatic  is  so  low  that  the  saving  in  operators'  wages 
will  often  pay  for  the  additional  investment  in  one  year. 

The  fundamental  requirements  for  the  automatic  con- 
trol of  converters  for  Edison  service  are  to  place  the 
converter  on  the  bus  when  needed,  to  supply  the  load 
demands  up  to  the  capacity  of  the  machine,  to  shut  it 
down  when  not  required,  and  at  all  times  to  provide 
adequate  protection  against  damage  to  the  equipment. 
Such  being  the  case,  the  essential  features  of  the  con- 
trol for  the  Edison  machine  follow  the  well-tried  lines 
of  the  railway  equipment,  involving  only  such  changes 
as  are  necessary  to  provide  for  the  heavier  currents  and 
the  more  exacting  requirements  for  voltage  control  and 
continuity  of  service. 

The  most  popular  converting  equipment  is  the  syn- 
chronous converter  with  the  synchronous  booster,  re- 
cently of  the  shunt-wound,  field-controlled  type.  The 
latter  machine,  obtaining  its  voltage  control  by  means 
of  reactive  current  through  high-reactance  transform- 
ers, is  rapidly  growing  in  popularity  where  a  wide 
range  of  voltage  for  a  single  machine,  without  change 
of  transformer  taps,  is  not  essential,  becau.se  of  its 
lower  first  cost,  higher  actual  operating  efficiency  and 
smaller  floor  space. 

Motor-generator  sets  must  also  have  careful  consider- 
ation because  of  their  greater  stability  and  possibilities 
of  power-factor  correction.  Converters  are  more  sensi- 
tive to  voltage  and  frequency  fluctuations  than  motor- 
generators  and  will  trip  off  during  alternating-current 
disturbances  that  a  motor-generator  may  be  made  to 
ride  through  without  difficulty.  This  increased  sta- 
bility is  especially  valuable  on  .sy.stems  in  which  the 
alternating-current  supply  is  highly  variable  or  subject 
to  disturbances  of  considerable  magnitude. 

There   has    been    developed   a   method    by    means    of 


which  the  generator  is  practically  self-protected  against 
overload  or  external  short  circuit.  Fig.  2  shows  the 
wiring  diagram  of  a  generator  thus  protected.  The 
series  winding  opposes  the  shunt  winding  and  is  nor- 
mally shunted  by  a  circuit  breaker.  Under  overload 
conditions  the  breaker  opens  and  the  full  effect  of  the 
series  winding  is  available  to  reduce  the  voltage.  In 
series  with  the  shunt  winding  is  a  small  e.Kciter,  pro- 
viding sufficient  separate  excitation  in  addition  to  the 
shunt  e.xcitation,  so  that  at  short  circuit  the  genei-ator 
will  deliver  slightly  above  normal  current.  In  case  of  a 
sudden  rise  in  voltage  on  the  system  from  other 
machines,  following  the  clearing  of  the  overloaded  con- 
ditions, the  separate  e.xcitation  assists  in  the  rapid 
building  up  of  generator  voltage  and  the  series  winding 
causes  the  generator  to  act  as  a  compound-wound  motor, 
still  further  hastening  the  restoration  of  normal  volt- 
age. The  characteristic  curve  of  the  generator  with 
the  excitation  varied  to  maintain  constant  voltage  up 
to  full  load  is  shown  in  Fig.  3.  Beyond  this  load  the 
generator  approximates  a  constant-current  device. 
When  a  short  circuit  is  thrown  onto  the  generator  there 
is  a  momentary  increase  in  current  and  a  subsequent 
decrease  to  slightly  above  the  normal  value,  as  shown 
by  Fig.  1.  It  also  shows  the  momentary  reversal  and 
motor  action  when  the  short  circuit  was  removed  and 
current  was  fed  into  the  machine  from  another  gene- 
rator. The  driving  motor  and  its  control  may  be  de- 
signed to  ride  through  momentary  disturbances  in  the 
alternating-current  supply  so  that  the  set  will  not  trip 
off  and  have  to  be  started  again. 

Reducing  Dust  Explosions  and  Fire  From 
Electric  Lamps 

A  BULLETIN  just  issued  by  the  United  States  De- 
partment of  Agriculture  asserts  that  all  electric 
lamps  in  places  where  explosive  dusts  are  present  should 
be  equipped  with  vapor-proof  globes  protected  by  heavy 
guards  to  prevent  breakage.  Dangerous  practices,  such 
as  the  use  of  open  wiring,  drop  cords  and  unprotected 
lights,  are  condemned.  The  bulletin  says  that  explo- 
sions have  occurred  as  a  result  of  lowering  into  a  bin 
an  unprotected  electric  lamp  attached  to  a  cord.  The 
lamp  may  swing  against  the  side  of  the  bin,  and  if  the 
globe  is  broken  the  hot  filament  in  the  lamp  is  exposed 
for  an  instant  and  the  surrounding  dust  cloud  ignites. 

It  is  believed  that  any  combustible  dust  will  ignite  if 
allowed  to  collect  on  the  lamp  in  sufficiently  thick  layers 
and  remain  long  enough.  The  ignition  of  the  dust  is 
probably  due  to  the  fact,  the  department's  specialists 
say,  that  the  very  chaffy  dusts  collected  on  the  globe, 
where  they  form  a  blanket  which  prevents  radiation  of 
the  heat  generated  in  the  lamp  and  raises  the  tempera- 
ture of  the  bulb  to  the  ignition  temperature  of  the  dust. 
Some  of  the  dusts  seem  to  melt  or  congeal  and  form  on 
the  globe  a  crust  which  does  not  burn  readily.  During 
a  recent  campaign  to  prevent  dust  explosion  about 
twenty  cases  were  reported  where  explosions  or  fire  was 
supposed  to  have  been  started  by  the  ignition  of  dust 
which  had  settled  on  the  lamp  or  by  the  accidental 
breaking  of  the  electric  lamp  in  a  dusty  atmosphere. 

Under  ordinary  conditions,  with  the  small  lamps  com- 
monly used  in  industrial  plants  and  with  free  circula- 
tion of  air  about  the  globe,  the  specialists  believe  it 
unlikely  that  fire  will  start  readily.  They  recommend, 
however,  as  just  stated,  that  all  electric  lamps  be 
equipped  with   vapor-proof   globes. 
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Comprehensive  Water-Power  Development 
Basis  for  Economical  Operation 

Transmission  Lines  Required  for  Hydro  Plants  May  Serve  as  Nucleus  for  Interconnection  of 
Systems  for  Bulk  Power  Transmission — Storage  Possibilities  of  Some  Rivers 
and  Interconnection  with  Large  Steam  Plants  Would  Effect 
Far-Reaching  Economies 

By  LYLE  A.  WHITSIT 

Formerly  Assistant  Engineer  Power  and  Transmission,  Superpower  Survey 


POWER  SITES  ON   THE   SUSQUEHANNA   AND   POTO.MAC   RIVERS.      THE  I^TTER,   WITH   EXTENSIVE  STORAGE  RESERVOIRS,   MAKES    POSSIBLE 

THE  SUSQUEHANNA  HAS  NO  STORAGE  CAPACITY,  BUT  THE  POTOM.XC  AND  DELAWAI 
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water  power.s  in  the  country  are  so 
located  with  reference  to  the  load  that  they 
not  offer  opportunity  for  economical 
development  individually,  but  they  offer 
Kood  opportunities  for  development  considered  as  a 
part  of  a  large  interconnected  system.  With  such 
relations  some  rivers  possessing  good  storage  possibili- 
ties would  permit  the  development  of  others  without 
storage  for  operation  on  the  base  load.  The  inter- 
operation  of  these  hydro-electric  plants  with  large  steam 
stations  would  also  make  possible  large  savings  in 
operating  expense  and  give  the  advantage  of  diversity 
in  the  several  systems.  Moreover,  the  transmission 
lines  commonly  required  for  hydro-electric  stations 
might  form  the  basis  for  a  transmission  network  re- 
(|uired  for  interoperation.  A  study  of  rivers  in  the 
middle  Eastern  section  of  the  United  States  serves  to 
illustrate  these  points,  but  the  opportunity  for  such 
study  of  possible  power  development  sites  exists  in 
other  parts  of  the  country  as  well  and  advantage  of  it 
should  be  taken. 

For  economic  results,  a  chain  of  water  developments 
should  be  constructed  simultaneously  and  placed  in  op- 
eration in  a  short  period  of  time  instead  of  dragging 
over  the  usual  long  term  of  years  that  add  ruinous 
accrued  interest  charges  to  investment  cost.  The  Dela- 
ware developments  contain  extensive  reservoirs  which 
are  absolutely  essential  to  the  regulation  of  its  stream 
flow.  Their  cost  must  be  distributed  pro  rata  over  the 
proposed    power   plants    which    are    to    use    its    stored 


waters.  If  the  total  chain  is  built  piecemeal,  one  devel- 
opment at  a  time,  the  early  investment  costs  are  pro- 
hibitive. The  successful  operation  of  hydraulic  devel- 
opments requires  quick  construction  and  quick  use,  a 
point  often  overlooked.  The  accrued  interest  up  to  the 
time  the  project  is  earning  full  income  soon  becomes  a 
large  part  of  the  fixed  charge. 

Transmission  Lines  from  Hydro  Plants 
Available  for  Interconnection 

There  is  an  important  factor  which  favors  the  crea- 
tion of  an  interconnected  system  and  which  is  bound 
to  bring  it  ultimately  into  being.  A  steam  station  may 
be  built  almost  anywhere  where  there  is  a  load  for  it. 
Probably  80  per  cent  of  the  steam  capacity  is  reason- 
ably close  to  its  load  centers.  On  the  other  hand  water 
power  is  generally  distant  from  largely  settled  commu- 
nities and  therefore  requires  a  transmission  line  to 
market  its  power.  Interconnection  offers  a  means 
by  which  distantly  located  water  powers  may  be  inter- 
operated  for  maximum  economy.  Such  a  connecting 
system  would  take  advantage  of  the  diversity  in  the 
stream  flow  of  different  rivers  and,  of  more  importance, 
it  makes  possible  the  utilization  of  the  storage  ca- 
pacity of  one  stream  in  connection  with  another  having 
no  storage. 

The  value  of  the  interoperation  of  hydro-electric  sys- 
tems is  exemplified  by  the  favorable  interoperation  of 
the  Potomac,  Susquehanna  and  Delaware  Rivers.  The 
Potomac  and  Delaware  Rivers  contain  extensive  storage 
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resources,  but  the  Susquehanna  River  does  not.  If  the 
power  systems  of  the  three  rivers  are  operated  inde- 
pendently of  each  other,  the  storage  on  the  Potomac 
would  be  so  used  as  to  produce  a  uniform  amount  of 
power  throughout  the  year  for  its  own  load.  In  like 
manner  the  storage  on  the  Delaware  River  would  be 
used  to  produce  a  uniform  amount  of  power  through- 
out the  year  for  its  load  requirements.  The  output  of 
the  Susquehanna,  however,  because  of  a  lack  of  storage, 
would  have  a  low  constant  power  output  due  to  the  low- 
water  conditions  of  each  year,  but  for  all  other  periods 
«f  the  year  it  would  be  able  to  generate  an  amount  of 
power  greatly  in  excess  of  this  value.  In  an  average 
year  the  Potomac  will  maintain  its  primary  power  with- 
out storage  for  45  per  cent  of  the  time,  requiring 
storage  for  55  per  cent.    The  Delaware  will  do  likewise 


increase  the  combined  total  amount  of  prime  or  con- 
s.tant  power  that  the  hydro-electric  systems  can  con- 
tinuously turn  out. 

Hydro  Plants  Economical  for  Peak  Loads 

The  cost  of  carrying  peak  loads  by  steam  plants  is 
extremely  expensive  and  usually  more  than  it  is  by 
hydro  plants.  The  capital  cost  of  a  hydro-electric  de- 
velopment may  be  divided  into  two  parts,  one  that  is 
independent  of  the  amount  of  the  kilowatt  capacity  that 
is  installed  in  the  power  plant  and  the  other  that  is 
directly  proportionate  to  this  capacity.  The  first  would 
embrace  the  cost  of  hydraulic  structures  such  as  dams, 
water  rights,  railroad  relocation,  etc.  The  latter  would 
include  all  generating  and  switching  equipment,  con- 
duits,   headgates,    penstocks,    tailrace    excavation,    etc. 


MORE  INTENSIVE  DEVELOPMENT  OF  THE   SUSQUEHANNA  WHEN   THE  TWO  RIVERS  ARE  USED  WITHIN  A  SINGLE  INTERCONNECTED  SYSTEM. 
WHICH  MAY  ALSO  BE  CONNECTED  TO  THE  SYSTEM.    HAVE  GOOD  STORAGE. 


for  35  per  cent  of  the  time  and   requires  storage  for 
65  per  cent  of  the  time. 

Working  Rivers  Without  Storage  Reservoirs 

If  now  the  three  systems  of  hydro-electric  develop- 
ments are  interconnected  electrically  by  transmission 
lines,  and  if  the  resources  of  the  three  .systems  are 
used  to  meet  the  load  requirements  of  an  interoperated 
transmission  system,  then  it  is  possible  to  use  the 
secondary  power  in  the  Susquehanna  in  excess  of  its 
primary  power  to  assist  in  carrying  the  load  of  the  two 
other  systems,  which,  in  the  independently  operated 
.■systems,  would  have  had  to  be  furnished  by  means  of 
-forage. 

The  natuial  flow  of  the  three  rivers  will  furnish 
a  combined  larger  amount  of  primary  power  for  55 
per  cent  of  the  time  as  compared  to  the  45  per  cent  and 
35  per  cent  above  mentioned  and  will  require  storage 
power  for  only  45  per  cent  of  the  time.  The  use  of 
the  excess  power  in  the  Suscjuohanna  River  makes  pos- 
.sible  the  conserving  of  the  storage  resources  in  the 
Delaware  and  the  Potomac  systems  in  order  that  they 
may  in  turn  be  used  when  the  Susquehanna  River  is 
in  low  water  stages.  The  use  of  storage  power  will 
thus  be  required  for  a  .shorter  length  of  time  than  in 
the  case  of  the  independent  operation  of  the  .system, 
and  a.s  they  are  used  for  a  shorter  length  of  time  the 
kilowatt-hour  output  per  day  from  th<'  storage  will  be 
increased  very  materially.  With  diversity  in  stream 
flow  it  is.  therefore,  possible  through  interoperation  to 


As  a  general  rule,  the  former  is  usually  the  greater  pro- 
portion of  the  total  cost,  and  at  the  present  time  the 
latter  may  be  taken  as  approximately  $50  per  kilowatt. 

Kilowatt  for  kilowatt,  the  peak  capacity  carries  its 
pro  rata  increase  in  the  capital  investments  required 
A  new  steam  peak  plant  will  cost  about  $110  per  kw. 
and  will  have  debited  against  it  its  full  fixed  charges 
on  the  basis  of  the  cost  per  kilowatt,  which  distributed 
over  a  low  kilowatt-hour  output  makes  a  high  cost  per 
kilowatt-hour.  On  the  other  hand,  if  the  hydro-electric 
development  is  designed  with  a  nominal  amount  of 
forebay  capacity,  it  will  permit  the  retention  of  the 
.stream  flow  during  the  night,  in  order  that  it  may  all 
be  u.sed  during  the  day.  The  additional  capacity  does 
not  require  an  increase  in  operating  expen.ses,  more- 
over, although  this  is  quite  the  reverse  in  a  steam  plant. 
The  only  operation  required  in  a  hydro  plant  is  the 
shutting  down  of  gates  to  retain  the  water  during  the 
night,  but  in  a  steam  plant  it  is  necessary  to  keep 
boilers  hot  under  banked  fires,  an  operation  requiring 
both  labor  and  a  certain  amount  of  coal,  but  which 
does  not  produce  kilowatt-hours. 

A  hydro  development  may  lie  designed  to  take  base 
load  power  only,  in  which  case  the  load  would  be  con- 
tinuous throughout  the  twenty-four  hours  of  each  day 
and  the  amount  of  capacity  that  would  be  in.stalled 
would  be  equivalent  to  that  necessary  to  utilize  the 
total  amount  of  water  during  the  low-water  period  of 
the  year.  Should,  however,  the  development  contain 
forebay   capacity   .sufficient   to   retain    the   stream    flow 
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during  the  night  for  use  during  the  day  the  power 
plant  may  be  operated  on  peak  load.  It  would  readily 
be  seen  that  the  additional  capital  investment  in  the 
latter  case  would  be  only  that  necessary  to  furnish  the 
excess  generating  equipment  as  compared  with  that 
which  is  required  for  a  continuous  twenty-four-hour 
power   load. 

Such  a  superpower  system  makes  possible  the  inter- 
operation  of  steam  plants  with  hydro-electric  plants 
and  the  utilization  of  what  is  termed  secondary  water 
power.  Primary  water  power  is  the  power  which  is 
available  twenty-four  hours  of  the  day  throughout  the 
year,  whereas  secondary  power  may  be  considered  as  an 
assistance  to  steam  power  and  operates  only  to  save 
coal  and  operating  expenses  during  that  part  of  the 
year  when  the  stream  flow  is  high  and  when  it  would 
otherwise  be  wasted.  The  existence  of  secondary  power 
in  the  system  permits  the  shutting  down  of  an  equiva- 
lent amount  of  steam  power.  Utilization  of  secondary 
power  is  made  possible  without  any  additional  operat- 
ing expense  for  hydro-electric  plants  to  be  in.stalled  on 
the  Potomac  and  Delaware  Rivers.  In  the  case  of  the 
Susquehanna  River,  which  has  no  storage,  its  secondary 
power  is  determined  by  the  economic  balance  between 
the  yearly  fixed  and  operating  costs  of  the  extra  hydro- 
generating  and  transmission  equipment  and  the  operat- 
ing expenses  necessary  with  a  steam  plant  of  equivalent 
capacity. 

Provision  for  Overhauling  Steam  Plants 

There  is  another  advantage  in  the  operation  of  such 
power  streams  as  the  Susquehanna  in  an  extensive 
system,  a  stream  in  which  the  power  varies  from  small 
values  to  large  values.  Whenever  the  stream  flow  is 
suflScient  to  operate  the  total  capacity  of  the  plant 
throughout  the  twenty-four  hours  of  a  day,  such  a 
power  plant  would  be  operated  on  base  load,  as  other- 
wise the  water  would  be  wasted  over  the  dam  during 
the  night.  It  costs  nothing  to  utilize  the  water.  Such 
plants  operate  on  base  load  for  a  period  of  two  or  three 
months  in  an  average  year  and  replace  steam  plants 
which  would  otherwise  work  on  base  loads  throughout 
the  entire  year.  It  would  be  desirable  to  operate  the 
steam  plants  continuously  at  high  load  factors,  but  this 
would  not  permit  the  necessary  time  for  their  mainte- 
nance. With  hydro-electric  plants,  such  as  those  to  be 
constructed  on  the  Susquehanna,  furnishing  base  load 
for  two  or  three  months,  equivalent  to  the  capacity  of 
the  new  super  steam  plants,  periods  will  be  automati- 
cally provided  when  the  steam  plants  can  be  overhauled 
and  placed  in  condition  for  the  high-capacity-factor 
twenty-four-hour  operation. 

The  advantage  of  the  interoperation  of  steam  any 
hydro  plants,  is  in  the  insurance  which  the  steam 
capacity  furnishes.  When  it  is  known  that  there  is  no 
steam  capacity  to  fall  back  upon,  a  more  reserved  use 
of  the  water  storage  is  necessary  during  the  approach 
of  the  low  water  conditions  and  a  less  complete  use  of 
the  water  results.  Take,  for  instance,  the  condition  of 
low  water  on  the  Potomac  River  when  supplying  energy 
in  that  vicinity.  If  the  water  is  running  low  during 
the  summer  it  would  be  preferable  not  to  use  the  normal 
rate  f)-om  storage,  but  rather  to  retain  the  water,  sup- 
plying the  necessary  power  by  steam  capacity  in  order 
that  the  storage  water,  together  with  the  very  high 
installation  in  the  water  power  plants,  may  be  used  in 
December  for  the  purpose  of  carrying  the  annual  peak 
load. 


Budget  System  Used  to  Determine 
Material  Stocks  Needed 

Departmental  Estimates  Are  Prepared  in  Advance  for 
Operation,  Construction,  Reconstruction  and  Main- 
tenance— Supplies  Bought  Accordingly 

By  F.  R.  Coates 

Prisident    Toledo    (Ohio;    Railways   &    Light    Company 

ONE  of  the  most  diflScult  problems  any  manager  has 
to  face  is  to  determine  the  stock  of  material  which 
should  be  carried  in  order  to  handle  maintenance  work, 
new  construction  and  reconstruction.  Many  things 
enter  into  a  proper  determination  of  the  problem,  such 
as  conditions  of  the  material  market,  deliveries,  the 
urging  of  work  ahead,  the  price  to  be  paid  for  working 
capital  and  other  local  conditions.  It  is  a  comparatively 
easy  matter  to  estimate  the  ordinary  operating  supplies 
for  a  period  of  six  months  in  advance,  but  when  plant 
construction  or  additions  to  the  distribution  system  are 
contemplated  it  becomes  more  complicated. 

Each  piece  of  construction,  extraordinary  mainte- 
nance or  reconstruction  must  be  considered  as  a 
separate  unit  and  material,  labor  and  other  expenditures 
compiled  for  each  unit.  In  this  way  the  material  or 
stock  requirement  may  be  ascertained  months  in 
advance,  and  stock  to  be  used  for  a  particular  job  will 
be  purchased  and  on  hand  by  the  time  the  job  is  started. 
By  this  exact  method  of  recording  stock  requirements 
the  amount  of  stock  on  hand  will  be  reduced  to  a 
minimum  and  capital  conserved. 

In  order  to  a%'oid  interruptions  due  to  mechanical 
accidents  it  is  advisable  to  carry  duplicate  parts,  both 
mechanical  and  electrical,  to  insure  continuous  operation. 
Such  a  practice  will  require  more  stock  than  would 
ordinarily  be  carried  on  hand,  but  the  saving  of  time 
in  correcting  mechanical  trouble  by  having  extra  parts 
on  hand  is  worth  a  great  deal  more  than  the  carrying 
charge  of  this  additional  stock.  It  is  simple  insurance 
that  every  prudent  and  far-seeing  manager  takes  out 
to  protect  his  property. 

Estimates  Are  Prepared  Nine  Months  in  Advance 

In  order  to  control  material  estimates  and  purchases, 
the  Toledo  Railways  &  Light  Company  is  operated  on  a 
budget  system.  Estimates  are  prepared  for  operation, 
construction,  reconstruction  and  extraordinary  mainte- 
nance and  for  the  stock  of  materials  and  supplies  needed 
for  this  work.  Each  estimate  receives  very  careful 
consideration  from  the  superintendent  in  charge  of  a 
department,  and  each  detail  is  worked  out  on  forms 
provided  for  the  purpose  for  a  period  of  from  six  to  nine 
months  in  advance. 

In  the  case  of  operating  supplies,  the  requirements 
are  based  on  past  operation  and  on  estimated  output. 
Each  stock  is  carefully  analyzed,  and  the  amount 
required  in  the  operation  is  set  up  by  months.  The 
purchases  are  naturally  based  upon  the  amount  of 
material  required  as  well  as  that  on  hand,  and  this 
material  is  provided  by  the  manager  of  stores  as  it  is 
needed. 

In  the  case  of  construction,  reconstruction  and  extra- 
ordinary maintenance,  each  job  or  piece  of  work  is  con- 
sidered as  a  unit,  and  a  detailed  estimate  is  made  for 
each.  The  class  and  quantity  of  material  are  tabulated 
for  each  job,  and  in  this  way  the  requirement  is  figured 
in  advance,  and  through  the  co-ooeration  of  the  stores 
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department  and  the  cost  department  the  manager  of 
stores  is  enabled  to  have  the  special  material  on  hand 
when  needed. 

Through  the  medium  of  progress  reports  a  weekly 
analysis  is  made  and  the  accounting  and  financial 
departments  are  notified  of  any  change  from  the  original 
estimates.  This  enables  the  management  at  all  times 
to  be  familiar  with  the  entire  operation  of  the  property 
and  with  all  work  in  progress. 

Not  only  are  estimates  made  six  months  in  advance  of 
the  expense  of  operation,  construction,  etc.,  but  just  as 
careful  estimates  are  made  on  the  probable  income,  and 
it  is  surprising  how  close  many  of  the  estimates  are.  It 
means  that  the  heads  of  the  different  departments  have 
carefully  gone  over  with  the  men  under  them  the  needs 
of  the  future  and  its  probable  production  of  revenue  as 
vi'ell,  with  the  result  that  the  property  can  be  operated 
much  more  economically  and  efliciently,  and  each  depart- 


ment has  as  a  result  of  this  careful  study  a  much 
stronger  grasp  of  the  workings  of  the  company  even  to 
the  details. 

In  normal  times  the  tendency  is  always  to  overstock. 
Men  naturally  like  the  new  things,  and  if  a  careful  check 
is  not  made,  it  is  surprising  how  quickly  stock  mounts 
up  to  astounding  totals.  To  guard  against  this  it  has 
been  found  advantageous  to  have  an  inventory  taken  at 
quite  frequent  intervals  and  then  furnish  to  every 
department  head  a  list  of  those  things  in  stock  that  he 
most  frequently  uses.  In  this  way  much  old  stock  is 
used  up  which  ordinarily  would  be  allowed  to  lie  in  the 
stockroom  until  it  became  so  obsolete  as  to  have  only 
junk  value.  There  are  few  companies  where,  if  a  care- 
ful inventory  were  taken,  it  would  not  be  found  that 
there  were  many  such  things  in  their  stockrooms  that 
could  be  used  if  the  need  of  saving  money  were  put  up 
squarely  to  department  heads. 


Graphic  Meter  Records — A  Necessity 

Checking  Continuity  and  Unifonnity  of  Service,  Determining  Ma.xi- 
mum  Demands  and  Power  Factors  and  Detecting  Causes  of  System 
Troubles  Are  Functions  That  May  Be  Performed  with  Graphic  Meters 

By  E.  G.  RALSTON 

Chief  Electrical  Engineer  Indianapolis  Light  &  Heat  Coynpany,  Indianapolis,  Ind. 


NECESSITY  of  certain  indicating  and  inte- 
grating meters  in  connection  with  electrical 
operation  has  always  been  observed,  but  it 
is  questionable  whether  there  are  not  many 
companies  that  have  failed  to  recognize  the  benefits 
of  using  graphic  meters  more  extensively.  The  expense 
of  investing  in  additional  instrument.-'  that  are  not 
absolutely  essential  is  probably  the  chief  excuse.  How- 
ever, when  it  is  considered  that  system  expenses  may 
often  be  reduced  by  the  judicious  use  of  graphic  meters 


it  is  worth  while  balancing  their  cost  against  possible 
benefit  before  passing  them  up  as  unnecessary.  Of 
course,  the  value  of  graphic  meters,  like  any  instru- 
ments, depends  on  their  records  being  interpreted  and 
utilized  so  that  all  prospective  users  should  resolve  to 
enforce  regular  interpretation  of  results  if  benefits  are 
to  be  expected.  To  indicate  how  others  may  benefit 
some  services  in  which  graphic  meters  have  been  par- 
ticularly helpful  to  the  writer  will  be  cited. 

In  general,  graphic  instruments  will  be  of  value  on 


FIGS.  1  AND  2 — SIMULTANEOUS  DIPPING  AND  RISING  OF  VOLTAGE  ON    POSITIVE  AND   NEGATIVE  CABLES   OF  EDISON    SYSTEM 
INDICATED  STARTING  OF  TROUBLE  ON  POSITIVE  CABLE 
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FIG.  3 — GRAPHIC  VOLTMETER  CHART  FURNISHED  THE  CLUES  TO  CAUSE  OF  FLICKERING  LAMPS 
ON  CIRCUIT  WITH  AMATEUR  RADIO  OUTFIT 


an  electric-service  system  for  checking  continuity  and 
uniformity  of  service,  determining  maximum  demands 
and  objectionable  power  factors  and  for  detecting 
causes  of  system  troubles.  Since  service  is  the  only 
basis  on  which  a  public-utility  company  can  build  its 
business,  the  first  and  last  named  applications  are 
extremely  important.  To  the  companies  which  are  wor- 
rying about  the  relation  of  income  to  operating  expense 
the  second  named  application  should  be  of  considerable 
interest,  even  if  it  isn't  to  the  others. 

Checking  Continuity  anp  Uniformity 
OF  Service 

In  the  generating  station  the  most  important  graphic 
instrument  is  the  recording  voltmeter.  It  gives  the 
net  operating  record  of  the  station  and  shows  the  regu- 
larity of  service,  the  time  of  interruptions  and  besides 
is  an  invaluable  guide  in  determining  and  locating  the 
cause  of  trouble. 

Graphic  voltmeters  installed  at  the  different  sub- 
stations and  connected  to  the  positive  and  negative 
sides  of  a  three-wire  underground  Edison  system  are 
especially  useful  in  detecting  the  starting  of  under- 
ground cable  trouble.  Thus,  if  a  positive  cable  has  a 
slight  ground  occurring  occasionally  on  it,  the  record 
on  the  positive  voltmeter  (Figs.  1  and  2)  nearest  the 
location  of  the  trouble  will  dip  down,  while  the  nega- 
tive will  show  instantaneous  peaks,  as  shown  by  the 
arrows  on  the  charts.  It  has  been  our  experience  that 
the  records  of  graphic  voltmeters  so  installed  will 
usually  give  sufficient  warning  of  coming  cable  trouble 


to  enable  it  to  be  found  and  remedied  before  serious 
results  occur. 

If  street  lighting  circuits  are  supplied,  graphic  am- 
meters installed  on  them  will  usually  settle  any  argu- 
ment regarding  the  continuity  and  quality  of  ser\-ice 
on  these  circuits.  Moreover,  it  is  becoming  the  prac- 
tice now  for  cities  to  specify  the  installation  of  graphic 
meters  in  all  streei-lighting  circuits  when  new  con- 
tracts are  let. 

In  the  future  graphic  ammeters  will,  in  the  writer's 
opinion,  be  installed  on  all  important  circuits  leading 
away  from  the  station  to  assist  in  determining  the 
cause  of  trouble  and  for  recording  the  length  of  inter- 
ruptions taking  place.  A  graphic  wrtttmeter  or  a 
graphic  ammeter  should  also  be  connected  in  the  leads 
of  all  large  generators  to  check  the  load  being  carried 
and  also  to  determine  the  action  of  the  generator  when 
any  trouble  occurs  in  the  power  house  or  on  the  dis- 
tributing system. 

If  a  customer's  voltage  is  uniform  within  proper  limit.^; 
and  the  interruption  of  service  (.voltage)  is  within 
proper  limits  a  substantial  portion  of  the  utility's  duty 
to  the  customers  has  been  rendered.  It  is  almost  need- 
less to  say  that  the  most  satisfactory  way  to  keep  a 
check  on  voltage  being  delivered  at  different  points  on 
a  distribution  system  is  by  means  of  graphic  volt- 
meters. Other  methods,  such  as  waiting  for  complaints 
to  develop,  taking  1-minute  reading  or  readings  at  other 
intervals  by  means  of  indicating  instruments  are  ex- 
tremely unsatisfactory. 

The  results  of  an  investigation  of  a  vigorous  voltage 


FIG.  4 


II  10  9  8 
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FIG.   4 — SMALL    FACTORY   PROPUIKTOR   WAS   CONVINCED   BY    THIS    RECORD    THAT    I.VCJIEASED    BILL   WAS    DUE    TO    NIGHT 
ILUMINATION    AND  UNNECESSARY   USE  OF  COMPRESSOR 
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KIG.    5 — POWER   FACTOR    DROPPED    WHEN    INDUCTION    MOTORS    WERE    STARTED    AND     LOADED,     BIT 

SYNCHRONOUS  MOTOR  WAS  OPERATED 


IMPROVED     WHEN 


complaint,  which,  by  the  way,  was  well  justified,  is 
illustrated  in  Fig.  3.  The  customers  claimed  that  their 
lights  were  dim  every  evening  and  also  flickering  badly. 
The  flickering  was  found  to  be  due  to  a  boy  connecting 
a  W'ireless  sending  outfit  to  the  same  circuit  without 
permission  from  the  company,  consequently  the  usual 
precautions  had  not  been  taken  to  guard  against  this 
irregularity  of  service.  It  would  have  been  hard  to 
secure  satisfactory  investigation  of  this  flickering  by 
means  of  indicated  voltmeter  tests. 

In  another  case  a  large  automobile  company  com- 
plained that  the  service  voltage  fluctuated  so  badly 
during  the  morning  that  it  was  impossible  to  use  an 
electric  enameling  oven  successfully.  A  graphic  rec- 
ord of  the  voltage  was  shown  to  the  superintendent, 
with  the  result  that  he  was  immediately  convinced  that 
his  trouble  was  elsewhere. 

In  general  it  will  be  found  to  be  a  paying  investment 
for  the  distribution  department  to  have  a  number  of 
portable  graphic  voltmeters  in  use  at  all  times  to  keep 
close  check  on  the  voltage  condition  in  different  dis- 
tricts being  served.  A  graphic  voltmeter  record  is 
the  quickest  and  most  eff'ective  way  of  settling  a  dis- 
pute with  a  customer  who  is  blaming  the  voltage  for  his 
troubles.  This  is  particularly  true  in  settling  com- 
plaints concerning  the  heating  qualities  of  various 
forms  of  electric  ovens  which  are  so  rapidly  coming 
into  use  and  which  are  very  sensitive  to  voltage  fluctu- 
ations. Graphic  voltage  records  are  also  invaluable 
for  use  as  evidence  in  court  cases  and  hearings  before 
public  service  commissions.  If  reasonable  proof  is 
given   that   the    instruments   are   calibrated   accurately 
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the  records  will  in  almost  all  cases  be  taken  as  prima 
facie  evidence.  On  the  other  hand,  indicated  readings 
taken  by  a  company's  representatives  are  usually  very 
hard  to  sustain. 

Calculating  Maximum  Demand 

Since  practically  all  rate  schedules  are  based  upon 
.<ome  form  of  demand  and  energy  charges,  it  is  obvi- 
ously necessary  to  measure  the  maximum  load.  This 
can  be  done  in  general,  first,  by  taking  indicated  watt- 
meter readings  during  the  customers'  peak-load  hours; 
second,  by  some  form  of  demand  meter  that  gives  an 
indicated  reading  of  the  maximum  load  occurring  since 
it  was  last  reset  to  zero;  or,  third,  by  some  form  of 
graphic  demand  meter  that  records  the  load  of  the 
customer  continuously.  Needless  to  say,  the  last  is  the 
only  practical  form  of  meter  to  use  on  the  loads  of 
large  consumers.  The  objection  to  the  second  form  of 
demand  meter  mentioned  is  that  no  record  is  obtained 
of  the  time  of  the  occurrence  of  the  demand  recorded. 
This  may  lead  to  serious  difficulties  and  misunderstand- 
ings between  the  consumer  and  the  company,  since  the 
consumer  may  not  be  able  to  figure  out  what  part  of 
his  apparatus  caused  the  demand  in  question.  In  a 
case  of  this  kind  it  is  extremely  hard  to  arrive  at  a 
fair  basis  of  settlement.  The  extra  cost  of  the  graphic 
form  of  demand  meter  is  such  a  small  portion  of  a  large 
consumer's  demand  charge  that  there  can  be  no  legiti- 
mate argument  against  its  use. 

If  permanent  demand  meters  are  installed  on  cus- 
tomers' premises  the  readings  can  generally  be  used 
for  checking  the  kva.  load  on  the  service  transformers 


FIG.  6 — CURRENT  IN   LEAD  SHEATH    nJOM   STREET  RAILWAY  CIRCUIT  IS  USUALLY 
CHARACTERIZED  BY   IRREGULAR  CURVE 
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by  assuming  the  power  factor.  For  checking  other 
transformers  the  graphic  ammeter  and  split-core  cur- 
rent transformers  are  the  most  useful  combination. 
One  man  can  easily  handle  an  equipment  of  this  kind. 
If  he  is  furnished  with  a  motorcycle  or  automobile  he 
can  easily  keep  several  of  these  outfits  in  service.  The 
results  obtained  should  easily  be  worth  the  cost  of 
securing  these  records.  In  fact,  if  it  has  been  the 
custom  of  providing  one  kva.  of  transformer  capacity 
for  each  horsepower  of  connected  load,  it  will  usually 
be  found  that  quite  a  surplus  of  transformer  rating  can 
be  listed  for  future  load  growth. 

Another  e.xceptional  good  use  to  which  a  graphic 
load  instrument  can  be  applied  is  in  connection  with 
the  settling  of  complaints  of  consumers  regarding  high 
bills  caused  by  a  high  consumption  of  kilowatt-hours. 
The  first  thing  a  customer  usually  blames  is,  of  course, 
the  company's  watt-hour  meter.  A  graphic  load  instru- 
ment installed  for  a  short  period  is  the  best  way  to  con- 
vince the  customer  that  he  is  using  the  energy  being 
billed  to  him.  Usually  the  operation  of  each  machine 
in  a  small  factory  can  be  followed  and  analyzed  from 
the  record  of  such  an  instrument. 

The  wattmeter  curve  in  Fig.  4  was  taken  on  a  small 
factory's  light  and  power  circuit.  The  customer  had 
complained  that  his  kilowatt-hour  consumption  as  billed 
had  been  gradually  increasing  during  the  last  three 
months  without  any  cause.  A  rereading  of  the  watt- 
hour  meter  and  a  check  on  its  accuracy  failed  to  satisfy 
him.  However,  a  graphic  curve  of  the  load  imme- 
diately convinced  this  customer  that  his  night  force 
was  using  entirely  too  much  light  and  power  for  the 
work  being  done  and  further  that  an  air  compressor 
was  being  used  at  nights  unnecessarily. 

Determination  of  Power  Factor 
At  present  no  electrical  problem  is  giving  utilities 
more  study  than  the  regulation  of  power  factor.  It  is 
being  found  that  with  proper  regulations  or  induce- 
ments customers  will  improve  their  power  factor,  thus 
allowing  the  utilities  to  load  up  their  installed  appa- 
ratus and  lines  to  a  much  greater  degree.  For 
determining  average  power  factor,  however,  graphic 
meters  should  not  be  specified.  Power  factor  deter- 
mined in  this  way  means  nothing.  The  average  power 
factor  should  be  determined  by  a  kilowatt-hour  meter 
and  a  wattless-component  meter.  From  the  meter  read- 
ings a  true  average  power  factor  can  be  calculated. 

On  the  other  hand,  a  graphic  power-factor  meter  is 
extremely  useful  to  a  utility  contemplating  the  installa- 
tion of  a  power-factor  penalty  clause  or  to  a  utility 
already  having  one  in  effect.  In  the  former  case  the 
utility  should  make  a  complete  investigation  of  its 
lines  and  customers  to  see  just  what  its  power-factor 
conditions  are  and  the  causes  before  they  attempt  to 
write  the  power-factor  clause.  In  the  second  case,  a 
power-factor  meter  when  connected  on  a  customer's 
load  will  show  him  just  what  his  poor  operating  condi- 
tion is  doing  to  the  utility  and  will  further  serve  to 
check  his  penalty  payment  in  a  way  he  can  understand. 
The  curves  in  Fig.  5  illustrate  these  applications. 

Electrolysis  is  usually  considered  as  being  caused  by 
the  stray  street-car  currents,  but  this  is  not  always 
the  case  by  any  means.  For  example,  if  the  positive 
cable  of  a  three-wire  direct-current  Edison  system  with 
a  grounded  neutral  leaks  slightly  through  its  insulation 
to  the  lead  covering  this  cable  will  be  subject  to  elec- 
trolysis action,  and  probably  to  a  very  severe  extent. 


Moreover,  suppose  the  lead  sheath  of  the  cables  of  a 
similar  system  are  bonded  in  an  approved  manner  at 
a  certain  location  to  the  uninsulated  grounded  neutral 
and  are  also  bonded  poorly  to  the  neutral  in  the  vicinity 
of  a  substation  where  balancers  are  located.  It  is 
evident  under  these  conditions,  that  the  lead  armor 
helps  to  carry  a  portion  of  the  neutral  current  and  that 
a  very  bad  electrolytic  condition  may  be  created  in  the 
vicinity  of  the  station  if  the  flow  of  current  is  such  as 
to  cause  the  sheath  to  be  positive  to  the  earth. 

For  investigating  such  trouble  a  graphic  electrolysis 
meter  of  the  dotting  milli-voltmeter  type  is  very  useful. 
The  curve  obtained  will  practically  always  indicate 
whether  the  condition  is  caused  by  returning  street-car 
currents  or  by  the  condition  of  the  Edison  system  itself. 
For  example,  returning  street-car  currents  will  cause  an 
irregular  curve  (Fig.  6)  and  the  amount  of  voltage 
from  the  conductor  to  the  ground  will  vary  during  the 
day  due  to  the  different  number  of  cars  being  operated. 
On  the  other  hand  a  leak  from  the  cable  itself  to  the 
sheath  will  give  a  more  regular  voltage  line  on  the 
electrolysis  chart.  When  a  street-car  system  is  fed 
from  several  different  sources  in  varj-ing  amounts  at 
different  times  of  day  the  electrolysis  condition  on 
underground  systems  may  become  rather  complicated. 
In  cases  like  this  it  is  usually  necessary  to  take  twenty- 
four-hour  readings  in  the  worst  locations,  to  determine 
the  electrolytic  action.  If  periodic  readings  are  taken 
from  indicating  instruments  it  is  an  expensive  piece  of 
work,  with  rather  uncertain  results  unless  dependable 
men  are  taking  the  readings.  It  can  be  done  easier 
and  cheaper  by  a  machine.  After  satisfactory  condi- 
tions have  been  established  the  best  method  of  main- 
taining them  is  to  make  arrangements  for  shifting  a 
graphic  electrolysis  meter  over  the  district  in  a  regu- 
lar schedule. 

Steam  Power  Plant  in  !Mydlovary, 
Czechoslovakia 

By  Prof.  F.  Pietsch 

A  LIGNITE  deposit  about  4  sq.km.  in  extent  has 
been  discovered  in  southern  Bohemia  near  Bud- 
weis,  lying  from  5  m.  to  19  m.  beneath  the  surface  and 
of  a  thickness  varying  from  3  m.  to  5  m.  A  company 
has  been  formed  for  the  utilization  of  this  coal  with  a 
capital  of  10,000,000  crowns,  of  which  the  state,  tie 
county  and  public  utilities  subscribed  60  per  cent  and 
the  rest  was  furnished  by  banks.  Excellent  clay  was 
found  on  top  of  the  coal,  for  the  use  of  which  a  large 
brickyard  was  built,  its  kilns  being  fired  with  coal  gas. 
A  part  of  this  gas  is  burned  under  two  boilers  of  260 
sq.m.  heating  surface,  which  feed  two  600-hp.  turbo- 
generators. This  power  plant  is  tied  in  with  a  nearby 
hydro-electric  plant  of  1,500  hp.,  and  their  combined 
energy  will  be  transmitted  to  Pisek,  Tabor  and  the  min- 
ing town  of  Pribram.  In  the  near  future  a  steam  power 
station  rated  at  20,000  kw.  will  be  erected  at  this  mine. 
The  heat  effect  of  the  wet  lignite  is  about  2.000  calo- 
ries, but  the  mining  of  the  coal  is  so  simple  and  inex- 
pensive that  this  heat  is  50  per  cent  cheaper  than,  for 
example,  that  produced  by  the  high-grade  coal  of  Briix. 
Judging  from  300  sample  drillings,  a  total  of  20,000.000 
tons  of  this  lignite  is  available,  which  will  be  sufficient 
for  the  operation  of  the  new  power  plant  for  from 
eighty  to  a  hundred  years.  The  brickyard  will  turn  out 
5,000,000  bricks  per  year. 
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Production  Costs  in  Medium- 
Sized  Central  Stations 

Outlays  for  Fuel  Are  Still  the  Dominating  Factors  in 

the  Operating  Situation — Load  Factors  Show 

Benefit  of  Careful  Management 

THE  analysis  of  central-station  operating  expenses 
should  be  interesting  under  most  circumstances, 
but  especially  so  in  periods  of  economic  change.  Plants 
dependent  chiefly  upon  coal  or  oil  burning  are  still 
struggling  with  the  handicaps  of  high  fuel  cost  result- 
ing from  the  war,  and  each  year's  computation  of 
the  expenses  of  delivering  a  "home-made"  kilowatt- 
hour  to  the  station  bus  emphasizes  the  tremendous 
effect  which  the  great  conflict  had  upon  station  cost 
sheets.  The  advance  of  interconnection  also  introduces 
a  new  factor  into  the  situation.  The  analysis  of  plant 
operation  is  still  important,  but  in  making  plant  com- 
parisons one  must  remember  that  the  final  test  of 
efficiency  in  delivering  energy  to  the  buses  is  that  of 
over-all  net  cost,  and  that  a  plant  making  a  relatively 
poor  showing  in  individual  production  may  serve  a 
central-station  system  admirably  through  its  co-ordina- 
tion with  other  sources  of  electrical  supply. 

The  operations  of  the  generating  plants  of  the  Edison 
Electric  Illuminating  Company  of  Brockton,  the  Fitch- 


$9.47.  The  substantial  steam-heating  load  at  Pittsfield 
makes  fuel  comparisons  from  these  data  difficult.  The 
Salem  station  is  a  tidewater  plant,  the  rest  being  in- 
land, with  necessary  dependence  upon  river  or  pond 
water  for  condensation. 

Important  manufacturing  plant  loads  are  supplied  by 
these  plants,  with  well-developed  power  business  ire 
proportion  to  total  sales  of  energy.  The  load  factors 
for  the  year  ranged  from  28  to  48.3  per  cent,  four 
of  the  five  plants  exceeding  37  per  cent.  This  indicates 
a  desirable  advance  over  earlier  medium-sized  Massa- 
chusetts plant  practice  through  the  development  of 
diversified  business  and  long-hour  customers,  coupled 
with  substantial  lighting  sales.  At  Brockton,  Fitch- 
burg,  Pittsfield  and  Salem  the  total  connected  power 
load  now  exceeds  the  connected  lighting  load,  and 
among  the  five  companies  the  power  sales  ranged  dur- 
ing the  year  from  nearly  6,000,000  kw.-hr.  to  almost 
18,000,000  kw.-hr. 

What  the  fuel  expense  means  even  to  a  plant  of  mod- 
erate size  as  compared  with  a  metropolitan  station 
appears  from  the  Salem  and  Brockton  requirements  of 
virtually  $1,000  a  day  each  for  coal  alone.  From  8 
mills  to  12  mills  per  kilowatt-hour  is  expended  for  fuel 
under  present  costs  in  this  group  of  five  stations,  and 
their  ability  to  produce  a  kilowatt-hour  at  the  bus  in 
their  own  plants  at  less  than  1.25  cents  in  the  larger 
stations  and  at  about  1.75  cents  in  the  others,  omit- 


OPERATION: 

Fuel 

Oil,  waste  and  pacloDg . 

Water 

Wages  at  station 

Station  supplies,  etc . . . , 


Total 

MAINTENANCE 

Station  buildings 

Steam  equipment 

Electrical  equipment 

Total  (proHuction) 

MISCELLAXEOrS: 

Kw.-hr.  generated 40.841.740 

Maximum  demand  (kw.) 

Average  load  at  generating  station  (kw.) . 

Load  factor  (per  cent) 

Coal  per  kw.-hr.  (lb.) 


PRODUCTl 

[ON  COST 

S  (CENTS  OMITTED) 

.FISCAL  YEAR  1920 

Brockton — - 

. Fitchburg . 

Haverhill— 

Pittsfield 

'- — • —  Salem  — ■ — ^ 

Total 

Cents  per 

Total 

Cents  per 

Total 

Cents  per 

Total 

Cents  per 

Total      Cents  pei 

Expense 

Kw-Hr. 

Expense 

Kw-Hr. 

Expense 

Kw.-Hr. 

Kw-Hr 

Kw-Hr 

$376,290 

$162,254 

»1    275 

$145,075 

1.232 

$162,064 

0  91 

$357,232 

0.82 

1.311 

1,354 

1,131 

692 

2.382 

572 

3,114 

0 

3,276 

4.280 

59,908 

0.147 

42,590 

0.314 

38.161 

0  32 

53,403 

0  3 

58.729 

0  135 

6,899 

1.09 

5,226 
$214,538 

1.58 

5,804 

1   62 

3,859 

1    25 

6.916 

$444,980 

$190,171 

$223,294 

$429,539 

0  985 

36.859 

0.09 

17,979 

0   135 

16.155 

0   13 

11.732 

0  07 

61.823 

0  145 

5.232 

751 

2.543 

1.126 

13.848 

25,622 

0.065 

16,571 

0   122 

12.769 

0.11 

8.241 

0  05 

45.563 

0.104 

6,005 

1.18 

657 

1   715 

843 

TTts 

2.365 
$235,026 

1   32 

2,412 
$491,362 

$481,839 

$232,517 

$206,326 

1    13 

40.841.740 

13,586,000 

11.757,890 

:7.761,57a 

43,576,750 

12.000 

4,090 

4,800 

4.200 

12,500 

4,660 

1,550 

1.340 

2,020 

4,970 

39 

38 

28 

48  3 

39  8 

1.98 

3.6 

2.69 

t 

1.94 

•  Per  kilowatt-hour  steam-generated.         t  Large  steam-heating  load. 

burg  Gas  &  Electric  Light  Company,  the  Haverhill 
Electric  Company,  the  Pittsfield  Electric  Company  and 
the  Salem  Electric  Lighting  Company,  all  of  Massa- 
chusetts, during  the  fiscal  year  1920  illustrate  the 
influence  of  high  fuel  costs  upon  plant  expenses.  The 
accompanying  table  summarizes  these  on  the  basis  of 
energj'  generated  locally  and  shows  the  major  items 
of  production  cost  in  toto  and  per  kilowatt-hour.  Data 
were  taken  from  the  returns  of  these  companies  to 
the  Massachusetts  Department  of  Public  Utilities. 

In  general,  these  plants  are  equipped  with  water-tube 
boilers  and  turbo-generating  units  of  moderate  capac- 
ity, although  three  engine-driven  units  continue  in  serv- 
ice at  Fitchburg.  They  range  in  size  from  about  5,500 
kva.  to  23,1.50  kva.,  the  .stations  at  Brockton  and  Salem 
being  roughly  of  the  20,000-kva.  class,  those  at  Fitch- 
burg and  Pitt.sfield  in  about  the  6,000-kva.  class  and 
the  Haverhill  plant  being  rated  at  about  16,000  kva. 
The  average  cost  of  fuel  per  ton  used  and  accounted  for 
in  these  plants  for  the  year  was:  Brockton,  $10.25; 
Fitchburg,  $7.90  (including  coke);  Haverhill,  $10.27; 
Pittsfield,  $6.50  (including  steam-heating  fuel);  Salem, 


ting  Pittsfield  for  the  reason  before  indicated,  may  be 
contrasted  with  pre-war  costs  of  from  4  mills  to  8  mills 
less,  under  the  lower  fuel  prices  then  prevailing. 

The  Fitchburg  plant  purchased  2,304,309  kw.-hr. 
from  the  New  England  Power  Company  during  the 
year  at  a  cost  of  $34,435.  The  total  energy  delivery 
to  the  Fitchburg  system  was  therefore  15,890.309 
kw.-hr.,  and  the  cost  per  unit  was  about  1.69  cents. 
Through  interconnection  with  the  wholesaler,  this  local 
company  thus  obtained  energy  at  a  lower  average  cost 
than  the  net  production  figures  of  its  own  station  indi- 
cate. Interconnection  furnishes  a  load  of  over  17,000,- 
000  kw.-hr.  a  year  at  Salem,  but  very  little  energy  is 
purchased  by  the  Salem  station,  one  of  the  most  effi- 
cient in  eastern  New  England. 

Continued  close  attention  to  operating  detail  and 
to  the  cultivation  of  substantial  and  diversified  busi- 
ness, if  coupled  with  more  favorable  fuel  costs,  will 
result  in  decided  further  gains  in  p!ant  economy,  and 
the  close  relationship  between  the  commercial  depart- 
ments and  the  operating  results  of  plants  may  well  be 
considered  in  checking  performance  from  time  to  time. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


German  Propaganda  Through  a  New 
Engineering  Journal 

To  the  Editors  of  the  Electrical  Wokld: 

There  is  some  far-reaching  propaganda  emanating 
from  Germany  having  origin  in  the  pre-war  pan-Ger- 
man group  that  I  think  American  manufacturers  and 
consumers  of  engineering  products  would  be  interested 
in  understanding.  I  refer  to  the  monthly  journal  called 
Engineering  Progress,  printed  in  English,  which  has 
lately  made  its  appearance  in  English-speaking  coun- 
tries. 

The  paper  is  published  by  the  Auslandsverlag 
G.m.b.  H.,  an  organization  formed  for  industrial  propa- 
ganda in  foreign  countries,  which  is  strongly  backed 
by  what  is  called  here  the  "heavy  industi-y,"  by  which 
is  chiefly  understood  the  Rhenish  iron  and  steel  indus- 
try. The  financiers  are  firms  like  Krupp  and  a  number 
of  Rhenish-Westphalian  steel  magnates.  The  editorial 
part  is  worked  in  close  conjunction  with  the  Society  of 
German  Engineers.  The  Auslandsverlag  is  a  part  of 
a  large  organization  initiated  during  the  war  for  the 
purpose  of  export  propaganda  for  German  industry. 
The  first  enterprise  started  was  the  Ala  G.m.b.  H.,  a 
company  formed  for  the  purpose  of  centralizing  the 
placing  of  advertisements  in  foreign  journals.  It  aimed 
at  securing  in  that  way  an  influence  in  foreign  publica- 
tions and  thus  an  amount  of  favorable  publicity.  This 
company  has  agencies  and  representatives  in  most  for- 
eign countries.  By  acquiring  all  shares  of  the  Hassen- 
stein  &  Vogler  Advertising  Agency  it  has  taken  firm 
root  in  the  advertising  field.  It  is  conducted  not  so 
much  as  a  commercial  enterprise  as  along  the  lines  of 
a  propaganda  institution.  Large  funds  are  at  the  dis- 
posal of  the  company.  The  activity  of  this  enterprise 
has  caused  rather  unfavorable  comments,  not  only 
abroad,  but  also  in  Germany— in  the  latter  country  for 
the  reason  that  it  plays  an  important  part  in  the  move- 
ment to  bring  the  German  press  under  the  influence  of 
the  iron  and  steel  industry.  Already  a  section  of  this 
press  has  been  bought  up  by  this  industry,  and  a  large 
number  of  papers  are  financially  dependent  on  it.  Dur- 
ing the  war,  for  instance,  it  was  the  practice  to  give 
large  advertising  orders  to  papers  in  exchange  for 
favorable  publicity  of  an  entirely  nondescript  kind 
which  could  do  the  advertiser  no  good,  such  as  for  war 
material,  for  instance,  of  which  there  was  only  one 
buyer,  the  state.  Those  advertisements  bore  the  hall- 
mark of  bribery,  and  thus  the  object  was  perfectly 
obvious.  A  number  of  other  institutions,  like  the  Mosse 
papers,  did  their  best  as  far  as  was  permissible  at  that 
time  to  expose  such  practices,  and  since  then  the  or- 
ganization has  become  a  little  more  careful.  Still  the 
practice  continues,  and  there  is  probably  no  idea  abroad 
how  strong  the  influence  is  which  the  iron  and  steel 


industry  has  managed  to  obtain  over  the  German  press. 

Another  enterprise  from  the  same  .source  is  the  Uber- 
seedienst,  or  Overseas  Service.  This  organization  pub- 
lishes trade  news  of  all  more  or  less  important  coun- 
tries for  the  purpose  of  guiding  and  assisting  the  Ger- 
man manufacturer.  The  foreign  organizations  of  the 
Ala  serve  at  the  same  time  as  news  agencies  for  the 
Overseas  Service.  There  are  a  number  of  other 
branches,  like  two  shipping  journals,  a  motion-picture 
company,  the  Deutsches  Archiv  G.m.b.  H.  i  serving  for 
the  collection  of  trade  news  from  Germany),  the  Echi 
and  the  German  Export  Review,  the  two  last  named 
being  purely  export  papers.  The  whole  concern  may  be 
described  as  a  central  organization  for  giving  publicity 
to  German  industries.  I  omit  here  purposely  the  word.") 
"iron  and  steel,"  because  by  now  the  initiators  of  the 
scheme  have  received  a  following  in  almost  all  branches 
of  the  industry,  more  especially  the  machine-building 
industry.  As  far  as  I  am  aware,  the  electrical  industry 
has  kept  aloof,  but  since  the  Siemens  concern  has  come 
under  the  influence  of  Stinnes  and  the  A.  E.  G.  has  also 
connections  with  the  iron  and  steel  industry,  I  am  not 
sure  whether  this  statement  still  holds  good.  I  believe 
that  the  organization  has  received  a  sufficient  amount 
of  attention  abroad,  but  I  doubt  whether  the  full  import 
of  it  and  the  part  it  plays  in  Germany's  economical  and 
political  life  is  quite  realized  yet. 

As  far  as  Engineering  Progress  is  concerned,  it  is 
purely  a  propaganda  paper.  In  its  heading  the  pub- 
lishers are  stated  to  be  the  Society  of  German  Engi- 
neers, the  Association  of  German  Steel  Manufacturers 
and  the  Society  of  German  Electrical  Engineers.  Those 
societies,  however,  have  no  financial  interest  in  the 
matter,  the  real  publisher  being  the  Auslandsverlag 
already  mentioned.  The  societies  give  solely  their 
moral  support  and  establish  the  connection  with  the 
various  branches  of  industry.  The  editor  is  Professor 
Matchoss,  one  of  the  directors  of  the  Society  of  German 
Engineers.  The  paper  is  published  in  German  under 
the  name  Industry  und  Technik,  in  English  as  Engi- 
neering Progress,  and  in  Russian  and  in  Spanish,  while- 
a  French  edition  is  also  contemplated. 

The  methods  by  which  these  publications  have  been 
financed  are  peculiar.  Industrial  firms  have  been 
solicited,  some  pressure  being  used,  by  the  industrial 
organizations  to  subscribe  to  a  number  of  copies  and 
to  pay  the  subscription  fee  for  several  years  in  advance. 
A  large  amount  of  money  was  in  that  way  received. 
Krupps,  for  instance,  are  said  to  have  subscribed  to 
several  hundred  copies  for  four  years.  All  these  finns 
have  the  right  to  direct  that  the  copies  subscribed  for 
be  mailed  to  foreign  firms  of  their  choice.  It  was  hoped 
that  the  papers  would  receive  also  a  large  amount  of 
advertising,  but  as  far  as  I  can  judge  the  advertising 
has  remained  behind  expectations.  The  papers  are, 
however,  more  or  less  independent  of  advertising. 

I  have  gone  so  fully  into  the  matter  because  I  be- 
lieve that  the  whole  structure  of  this  enterprise  would 
be  of  interest.  The  men  back  of  it  are  the  same  crowd 
of  aggressive  expansionists  that  in  pre-war  times 
caused  unpleasant  attention  abroad.  Politically  they 
belong  to  that  group  of  German  nationalists  called  the 
German  People's  Party,  with  a  strong  leaning  toward 
Chauvinism.  Nearly  all  German  engineering  associa- 
tions are  now  more  or  less  affiliated  with  this  organiza- 
tion. A  Correspondent. 

Berlin,  Germany. 
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Apportioning  Power  Costs 

To  the  Editors  of  the  Electrical  World: 

In  the  Electrical  World  for  June  25,  on  page  1495, 
was  an  article  under  my  signature  entitled  "Appor- 
tioning Power  Cost  Among  Various  Classes  of  Con- 
sumers" from  which  there  was  lost  in  editing  a  para- 
graph giving  credit  to  Hugo  E.  Eisenmenger  for  origi- 
nating the  principle  upon  which  the  method  of  cost 
analysis  was  based.  In  all  fairness  to  Mr.  Eisenmenger 
I  think  you  should  publish  this  paragraph,  as  follows: 

"In  an  effort  to  meet  the  need  of  the  industry  for  a 
rational  basis  of  determining  cost  of  service,  H.  E. 
Eisenmenger  in  1914  evolved  the  principle  embodied  in 
the  method  of  apportionment  about  to  be  described  and 
in  1919  published  in  the  Electrical  Revieir  a  series  of 
articles  including  a  development  of  his  principle.  This 
has  not  received  the  attention  it  deserves,  and  it  is  in 
the  hope  that  the  somewhat  modified  and  simpler 
method  used  by  the  writer  for  some  years  past  will 
enlist  interest  in  what  is  believed  to  be  an  important 
principle  that  this  paper  is  offered." 
Paget  Sound  Power  &  Light  Co.  G.  E.  Quinan, 

Seattle,  Wash.  Chief  Electrical  Engineer. 


and  I  hope  that  I  shall  be  able  to  present  a  solution  of 
this  question  in  the  near  future. 

Mount  Vernon,  N.  Y.  H.  E.  EISENMENGER. 


To  the  Editors  of  the  ELECTRICAL  WORLD: 

I  have  read  with  interest  G.  E.  Quinan's  article  on 
"Apportioning  Power  Cost  Among  Various  Classes  of 
Consumei-s"  in  your  issue  of  June  25.  Mr.  Quinan 
arrives  at  e.xactly  the  same  results  for  allocating  the 
so-called  "fixed  costs"  as  I  do  by  a  method  which  I 
devised  in  1913-14.  After  having  discussed  this  method 
with  various  men  of  the  industry  and  having  had  it 
tried  out,  I  included  a  description  of  it  in  my  serial  on 
central-station  rates  (Electrical  Review,  Aug.  2,  1919, 
page  184  et  seq.).  It  will  also  be  published  in  Appendix 
VI  of  my  book  on  "Central  Station  Rates  in  Theory  and 
Practice,"  which  i.s  coming  on  the  market  soon. 

Whereas  I  analyze  the  load  curves  first  into  vertical 
elements  and  then  horizontally,  Mr.  Quinan  chooses  the 
reverse  order  of  procedure,  which  has  certain  advan- 
tages. The  principles  applied  are  fundamentally  the 
same  in  both  cases. 

The  trouble  with  these  methods,  or  rather  with  the 
nature  of  the  problem,  is  that  it  is  theoretically  neces- 
sary to  know  the  entire  load  curves  of  both  the  central 
station  and  the  respective  class  of  cori.^umers.  Whereas 
we  have  as  a  rule  no  difficulty  in  obtaining  the  former, 
it  is  frequently  impossible  to  get  without  prohibitive 
cost  a  record  of  the  aggregate  load  of  a  certain  group  of 
consumers  during  the  entire  off-peak  time.  Where  we 
want  to  get  a  composite  load  curve  of  a  group  composed 
of  a  large  number  of  consumers,  we  are  lucky  if  we  can 
obtain  a  fairly  representative  curve  extending  over 
three  or  four  daily  hours  of  the  central  station's  peak 
load.  The  nature  of  the  load  during  the  rest  of  the  day 
(or  year,  respectively)  is  indicated  only  by  the  kilo- 
watt-hour consumption  during  that  time.  It  is  desir- 
able, therefore,  that  a  method  be  developed  to  determine 
the  maximum  amount  which  the  error  can  reach  if  the 
consumers'  load  curve  is  known  for  only  a  certain  given 
percentage  of  the  time  during  the  central  station's  peak- 
load  period,  and  if  the  consumers'  load  curve  is  esti- 
mated for  the  remainder  of  the  time,  for  instance,  as  a 
straight  horizontal  line  of  such  height  as  to  result  in 
the  same  total  number  of  kilowatt-hours  as  the  meter 
readings  indicate. 

I   have   been   studying   this   problem    for   some   time, 


Puncturing  of  Wood  Poles  Not  Harmful 

To  the  Editors  of  the  Electrical  World: 

In  your  May  14  issue  Page  Golson  alluded  to  the 
disadvantages  of  notching  poles  for  the  purpose  of  in- 
creasing the  penetration  of  pole-impregnating  Com- 
pounds, laying  particular  stress  on  the  weakening  of 
the  wood  fibers  by  notching.  Since  some  users  of  poles 
may  have  inferred  that  puncturing  of  poles  has  the  same 
disadvantage,  I  should  like  to  deny  any  such  effect  most 
emphatically.  Puncturing  of  poles  by  which  the  wood 
fibers  are  merely  separated  and  not  severed  cannot 
weaken    them.     In    fact,    every    one    knows    that    fiber 


MACHINE  FOK  PUNCTURING  WESTERN  RED  CEDAR  POLES 

strength  can  be  increased  where  the  fibers  are  com- 
pressed as  is  the  case  where  the  puncturing  is  done 
with  the  proper  apparatus.  Such  apparatus  is  used  by 
the  Western  Red  Cedar  Association  in  subjecting  its 
poles  to  the  Pentrex  process,  as  illusti-ated  above. 

In  general  the  Pentrex  machine  consists  of  two  rolls 
for  supporting  the  pole  butt  to  be  punctured  and  a  group 
of  forty-two  iron  bars  provided  with  wedge-shaped  points 
for  spreading  the  fibers.  The  bars,  which  are  raised 
by  cams  and  drop  by  gravity,  separate  the  fibers  and  do 
not  sever  them.  Each  bar  being  independent  of  all  the 
others,  the  puncturing  die  conforms  with  the  irregular- 
ities of  the  pole  surface  when  it  strikes — another  pre- 
ventive of  injury  to  the  sap  wood.  Still  another  precau- 
tion is  provided  by  using  rolls  of  such  diameter  and 
width  that  the  bearing  surface  is  ample. 

No  strength  tests  of  "Pentrexed"  poles  have  yet  been 
made,  but  theoretically  every  sound  pole  over  30  ft.  long 
will  break  above  the  ground  line  so  that  if  the  sapwood 
at  the  ground  line  were  damaged  liy  puncturing,  which 
is  not  admitted,  it  would  not  reduce  the  strength  of  the 
pole  so  much  as  would  the  decay  of  sapwood  in  an  un- 
treated pole  in  two  or  three  years. 

Every  pole  subjected  to  the  Pentrex  process  is  issued 
with  the  guarantee  that  the  impregnation  of  the  punc- 
tured section  is  not  less  than  ^  in.  thick  or  more.  When 
the  sapwood  is  thinner  the  penetration  is  not  less  than 
the  thickness  of  the  sapwood— enough  to  prevent  expo- 
sure of  untreated  wood  by  checking  or  abrasion. 
Western  Red  Cedar  Association,  G.  A.  CLARK, 

Spokane,  Wash.  Secretary. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Floodlights  Make  High-Tension  Bus 
Inspection  Easier 

TO  FACILITATE  inspection  of  the  high-tension 
lines  and  switches  at  the  Hopkinton  substation  of  the 
Edison  Electric  Illuminating  Company  of  Boston,  Mass., 
floodlights  have  been  installed  in  the  yard  be'.ow  the 
steel  structure  carrying  the  66,000-volt  buses.  These 
lamps  are  of  the  500-watt  Davis  Western  Electric  type, 
and  the  mountings  are  illustrated  herewith.  At  the 
left  is  a  lamp  carried  on  a  home-made  tree  bracket  in 
the  rear  of  the  yard,  the  bracket  being  li-in.  by  li-ln. 
strap  iron  fastened  to  the  tree  by  J-in.  bolts.  The 
horizontal  arm  of  the  bracket  is  21  in.  long  and  the 
diagonal  brace  24  in.  in  length,  the  vertical  distance 
between  tree  bolts  being  13'  in.    The  lamp  is  controlled 


2-in.  stand  of  pipe  about  5  ft.  high.  Below  the  lamp  is 
an  appropriate  switch  box  clamped  to  the  vertical  pipe, 
the  latter  being  terminated  in  a  foundation  below  the 
surface.  Fikld  Editor  Electrical  World. 

Boston,  Mass. 


FLOOD    LAMPS    IN    OUTDOOR  SUBSTATION    ASSIST    IN    INSPECTION 
OF  BUSES  AND  SWITCHES 

by  a  Perkins  snap  switch  mounted  in  a  sheet-iron  box 
below  the  bracket,  and  fastened  to  the  tree  by  four  i-in. 
bolts. 

A  flexible  weatherproof  cable  serves  the  flood- 
lamp,  which  is  mounted  on  a  trunnion  at  the  end  of  the 
bracket  to  facilitate  turning  in  all  directions  and  in 
different  planes.  A  run  of  i:-in.  rigid  conduit  supplies 
110-volt  energy  to  the  unit,  the  pipe  being  laid  under- 
ground and  fed  from  within  the  substation  building. 
Battery  current  is  available  for  emergency  service.  At 
the  rear  of  the  floodlamp  a  hooded  wooden  casing  open 
on  one  side  is  provided  to  house  ladders  for  use  in  over- 
head work. 

Another  type  of  mounting  shown  at  the  right  em- 
ploys a  li-in.  by  A-in.  strap-iron  bracket  fastened  to  a 


Repairing  Winding  and  Laminations  of 
20,000-Kva.,  ll-Kv.  Generator 

EXTENSIVE  repairs  were  made  recently  on  the  wind- 
ings and  laminations  of  a  20,000-kva.,  11,000-volt, 
three-phase,  60-cycle  generator  of  the  Narragansett 
Electric  Light  Company,  Providence,  R.  I.  A  short  cir- 
cuit in  the  stator  winding  had  damaged  several  coils 
and  burned  a  large  hole  in  a  section  of  the  laminations. 
The  arc  from  the  short  circuit,  fed  also  from,  a  45,000- 
kva.  generator,  re.sulted  in  a  melted  mass  of  copper,  iron 
and  brass.  If  this  mass  had  been  left  and  the  damaged 
coils  repaired  a  heavj-  current  would  have  been  set  up 
in  the  iron  surrounding  the  damaged  section,  which 
would  have  caused  a  hot  spot.  Therefore  it  was  decided 
to  replace  the  damaged  iron,  which  meant  removing  the 
armature  coils  and  turning  the  stator,  which  weighs 
60  tons,  on  end. 

In  order  to  remove  the  iron  after  the  stator  was 
turned  on  end,  it  was  necessary  to  replace  the  si.xteen 
through-bolts  with  li-in.  x  8-ft.  rods  threaded  on 
both  ends.  They  were  put  in  one  at  a  time,  tightened 
up,  and  the  keys  which  hold  the  end  ring  in  the  stator 
frame  were  taken  out.  The  pressure  was  eased  off  on 
the  rods  gradually,  and  these  were  removed,  after  which 
the  end  ring,  which  weighs  about  li  tons,  was  lifted 
out.  The  eight  finger-plate  sections  which  held  in  place 
the  end  ring  were  then  removed,  leaving  the  lamina- 
tions free.  These  were  taken  out  one  at  a  time  until 
the  damaged  iron  was  reached  at  about  the  center  of  the 
stator.  With  the  iron  torn  down  to  this  point,  it  was 
considered  advisable  to  remove  all  the  iron  and  return 
it  to  the  factory  for  annealing  and  reinsulating.  It 
was  decided  to  install  at  this  time  a  later  design  of  air 
vent,  which  required  changing  the  electrical  specifica- 
tions somewhat. 

After  the  40  tons  of  iron  had  been  treated  it  was 
necessary  to  lay  the  20,000  laminations  in  the  frame 
one  at  a  time.  Next  to  the  bottom  end  ring  come  the 
finger  plates,  which  are  for  stiffening  the  laminations 
between  the  slots.  On  top  of  the  finger  plates  three 
layers  of  cement  paper  are  placed  to  insulate  the  lamina- 
tions from  the  stator  frame,  and  next  to  the  paper  come 
the  laminations,  eight  to  a  circle,  each  layer  lapping  the 
joints  of  the  preceding  one.  Every  tenth  layer  consists 
of  express  paper,  and  every  two  inches  cement  paper  is 
placed.  Great  precaution  is  used  to  insulate  the  lamina- 
tions from  each  other  to  prevent  eddy  currents  flowing 
through  the  iron. 

In  the  process  of  stacking  it  is  necessarj-  to  compress 
and  gage  the  iron  about  every  6  in.  to  insure  accurate 
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slots  when  completed.  If  this  were  not  done,  it  would 
be  necessary  to  file  the  slots  to  get  the  proper  size; 
but  this  is  objectionable  as  it  bridges  the  laminations 
and  may  create  hot  spots.  Temperatures  may  run  very 
high  in  a  generator  or  motor  if  the  laminations  are  not 
properly  insulated  from  each  other. 

After  the  stator  was  completed  and  turned  back  into 
place  on  the  bedplate  it  was  ready  for  the  coils.  The 
coils  are  connected  on  both  sides  to  facilitate  handling 
them.  They  weigh  about  85  lb.  per  half  coil  and  are 
factory-insulated  through  the  slot  with  micarta  folium. 
Placing  the  coi's  in  the  slots  requires  care  to  prevent 
injuring  the  insulation.  Using  a  stiff  board  as  long  as 
the  slot  placed  on  the  coil  and  then  pressing  the  coil 
into  place  by  two  jacks  prevents  springing  or  damaging 
the  coils.  After  the  coils  were  all  in  place  a  laminated 
wedge,  21  in.  long,  insulated  from  the  other  laminations 
was  slid  into  the  groove  in  the  slot,  and  under  this  was 
driven  a  fiber  wedge  i  in.  thick  to  hold  the  armature 
coil  rigid.  The  coils  were  then  tested  for  32,000  volts 
to  ground,  thereby  insuring  against  any  possible  danger 
from  a  weak  coil  having  been  overlooked. 

Coil-support  brackets  were  placed  on  the  ends  and 
bolted  fast  to  the  end  rings.  To  these  the  coils  were 
clamped  by  means  of  well-insulated  brass  bolts  through 
maple  blocks. 

The  coils  were  connected  at  each  end  with  eight 
sleeves,  two  conductors  in  each,  each  conductor  insulated 
from  all  others  throughout  the  group  and  all  the  con- 
ductors per  coil  connected  together  at  each  end  of  each 
group.  There  are  four  coils  per  group,  four  groups  per 
phase,  twelve  groups  total.  Each  neutral  lead  is  brought 
out  through  a  current  transformer  and  then  to  star  con- 
nection. The  three  current  transformers  are  connected 
to  three  current  transformers  on  the  main  leads,  buck- 
ing each  other,  so  that  in  case  of  internal  trouble  the 
transformers  will  unbalance,  allowing  current  to  flow 
through  a  relay  which  trips  the  main  switch,  cutting 
the  machine  out  of  service  and  automatically  opening 
the  field  switch. 

Before  building  the  generator  up  to  voltage  the  wind- 
ings were  dried  by  running  the  machine  on  short  cir- 
cuit. The  generator  was  run  up  to  speed,  the  armature 
short-circuited  through  current  transformers  so  the 
current  could  be  determined,  and  sufficient  field  cur- 
rent put  on  to  bring  the  armature  current  high  enough 
to  give  about  80  deg.  C.  This  temperature  is  main- 
tained until  a  megger  reading  of  about  1  megohm  to  a 
1,000-volt  rating  is  reached.  To  determine  the  tem- 
perature thermocouples  weie  placed  in  the  slots  between 
the  coils,  six  couples  being  placed  at  the  hottest  points 
on  the  coils  which  are  .spaced  equal  distances  apart 
around  the  stator. 

Soldering  900  joints  in  the  winding  was  done  by  an 
electrical  soldering  device  which  proved  a  great  time 
saver.  Three  current  transformers  rated  300  amp.  to 
5  amp.  were  u.sed  by  connecting  the  three  heavy-current 
coils  in  series  and  the  low-current  windings  in  parallel 
on  110  volts  alternating  current.  The  heating  elements 
consisted  of  two  Mn.  x  U-in.  hard  carbon  brushes 
arranged  to  be  held  against  the  connector  being  soldered. 
The  number  of  current  transformers  used  depends  upon 
the  potential  wanted  at  the  carbons  to  give  a  good  glow 
as  the  heat  is  derived  from  the  contact  and  not  from 
the  amount  of  current  flowing.  A.  J.  Long, 

Service  Engineer. 
We8tinghou.se  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 
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CURRENTS  IN  DELTA-CONNECTED 
BANK  WITH  UNBALANCED  LOAD 


Current  Division  in  Delta-Connected 
Transformer  Bank 

WHERE  a  distribution  system  consisting  largely  of 
single-phase  loads  is  fed  by  a  bank  of  delta-con- 
nected transformers,  the  load  is  more  or  less  un- 
balanced. In  the  case  of  unbalanced  load  it  is  of  con- 
siderable importance  to  determine  the  amount  of  load 
on  each  transformer.  The  information  generally 
available  consists  of  the  current  readings  taken  in  the 
line  wires.  The  current  division  in  the  transformer 
windings  is  often  incorrectly  assumed  to  be  propor- 
tional to  the  line  currents.  If  the  power  factor  of  the 
load  is  the  same  on  all  the  transformers  the  current 
flowing  in  each  transformer  can  be  easily  determined 
by  the  following  method:  To  any  convenient  scale, 
form  a  triangle  with 
sides  AB,  BC,  and  CA 
proportional  to  the 
measured  line  currents. 
On  each  side  of  the 
triangle  thus  formed 
erect  an  isosceles  tri- 
angle with  base  angles 
of  30  deg.  With  the 
apexes  of  these  isos- 
celes triangles  as  cen- 
ters, and  their  sides  as 
radii,  describe  arcs  of 
cii-cles.  These  arcs  in- 
tersect  at   a   point    0. 

The  distances  OA,  OB,  and  OC  will  then  represent 
the  currents  in  the  transformer  windings.  It  may  be 
proved  by  geometry  that  the  angles  AOB,  BOC,  and 
COA  are  each  equal  to  120  deg.,  hence  the  current  AB 
equals  the  vector  sum  of  OA  and  OB.  BC  the  vector  sum 
of  OB  and  OC,  and  CA  the  vector  sum  of  OC  and  OA. 

As  an  example,  a  bank  of  three  200-kva.,  2,300/7,500- 
volt  transformers  are  connected  delta  on  the  2,300-volt 
side  with  ammeters  in  the  2,300-volt  line  leads.  With 
a  balanced  load  of  600-kva.  the  ammeter  readings  will 
be  150.  Assume  an  unbalanced  load  such  that  the  read- 
ings are  150,  150  and  113.  By  the  method  outlined  the 
currents  flowing  in  the  transformer  windings  are  found 
to  be  106,  64  and  64  amp.  The  full-load  current  of 
each  transformer  is  87  amp.,  thus  it  is  seen  that  one 
transformer  is  carrying  122  per  cent  and  the  other  two 
74  per  cent  of  full-load  current.  This  shows  the  im- 
portance of  keeping  a  check  on  the  load  of  each  ti-ans- 
former,  because  when  the  load  is  unbalanced  one  trans- 
former may  be  seriously  overloaded  and  damaged 
without  the  meters  registering  more  than  normal  full- 
load  current.  This  method  is  strictly  correct  only  when 
the  power  factor  is  the  same  on  the  loads  of  all  three 
transformers,  but  it  is  still  practically  correct  for  most 
distribution  .systems.  William  L.  Cone, 

Utah  Power  &  Light  Co.        Engineering  Department. 
Salt  Lake  City,  Utah. 

Fused  Horn-(iap  Cut-Out  and 
Disconnerling  Switch 

IN  DESCRIBIN(;  a  primary  cut-out  for  construction 
work  in  the  Electrical  World  for  June  18,  page 
1429,  no  mention  was  made  of  the  fact  that  a  patent  on 
the  switch  had  been  applied  for.  Such  an  application, 
however,  has  been  made  by  Harry  L.  Wood,  whose  name 
follows  the  item  published. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Starters  and  Motors  Mounted  Overhead 
on  Concrete  Ceiling 

A  METHOD  used  in  mounting  aulo-starters  and 
induction  motors  on  the  ceiling  of  a  reinforced- 
contrete  building  is  shown  in  the  accompanying  illus- 
tration. The  ceilings  in  this  plant  have  inserts  on  3-ft. 
4-in.  centers  which  take  a  standard  S-in.  bolt  head. 
The  starters  are  fastened  on  two  A-in.  x  2-in.  steel 
strap  drilled  and  tapped  for  ^-in.  bolts  for  mounting 
the  starter  on  one  side  and  1-in.  machine  screws  for 
mounting  a  safety  switch  on  the  opposite  side.  The 
steel  straps  are  bolted  to  the  sides  of  6-in.  channel  iron 
supported  by  the  inserts  in  the  ceiling.  Across  the 
lower  end  of  the  steel  straps  is  a  piece  of  J-in.  x  lA-in. 
steel   bolted    to   the    straps    and    extending    beyond    the 
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MOTOR,    .STARTKR    AND    SAFETY    SVVnX'll    AM,    MOUNTKl)    Ol    I'    OF 
THE  WAY  OX   THE  CEILING 

starter  2  in.  on  the  side  on  which  the  operating  handle 
is  placed.  To  this  extension  is  bolted  a  {-in.  x  li-in. 
brace  which  extends  to  the  opposite  side  of  the  channel 
iron  on  the  ceiling.  This  makes  the  mounting  very 
rigid  and  prevents  any  movement  when  the  starter  is 
being  operated.  On  the  opposite  side  of  the  steel 
straps  on  which  the  starter  is  hung  a  safety  switch  is 
mounted.  This  switch  protects  the  starter  and  makes 
it  easy  for  repair  men  to  cut  the  power  off  when 
making  inspections  and  repairs.  For  a  starter  rated 
at  20  hp.  to  30  hp.  a  100-amp.  switch  is  used.  On 
10-hp.  to  15-hp.  starters  a  60-amp.  switch  is  mounted. 
The  6-in.  channel  irons  are  prepared  in  the  electric 
shop  of  the  company  and  are  drilled  and  tapped  for 
mounting  two  starters  and  switches.  Usually  only  one 
starter  is  installed  except  in  cases  where  two  motors 
are  mounted  close  together.  All  the  i-in.  x  2i-in. 
mounting  straps  are  drilled  and  tapped  to  take  both 
sizes  of  starters  and  switches  and  also  for  mounting  a 


smaller  type  of  starting  switch  which  is  used  on  all 
three-phase  motors  mounted  on  the  ceiling  up  to  and 
including  7'  hp. 

The  regular  operating  handles  are  removed  from  the 
starters  and  a  cast-iron  rocker  arm  11  in.  long  is  sub- 
stituted. This  has  a  ho'e  in  each  end  to  which  is 
fa.stened  a  sash  chain  with  a  heavy  wooden  handle 
attached  for  operating  the  starters.  The  starting  and 
stopping  handle  is  marked  to  distinguish  it  from  the 
running  handle. 

All  the  feed  lines  are  run  in  conduit  to  the  switch, 
and  the  switch  and  starter  connections  are  in  conduit. 
If  the  motor  is  more  than  2  ft.  away  from  the  starter, 
the  leads  are  run  in  conduit;  but  if  less  than  2  ft., 
they  are  run  without  any  protection  from  the  starter  to 
the  motor. 

The  motors  are  mounted  on  slide  rails,  which  are 
bolted  to  6-in.  channel  irons  running  in  the  same  direc- 
tion as  the  pull  of  the  belt.  These  irons  are  in  turn 
bolted  to  two  pieces  of  6-in.  channel,  which  are  bolted 
to  the  in-sert  in  the  ceiling.  F.  \X.  McGlUW. 

Swissva'e.  Pa. 

Ordinary  Star-Star  Transformer  Connec- 
tion Not  Applicable  to  Furnace 

A  QUESTION  of  obtaining  higher  voltage  for  start- 
/Y  ing  conditions  on  an  electric  arc  fui-nace  recentlv 
came  to  the  writer's  attention.  This  was  a  three-pha.^-^ 
fui-nace  supplied  through  three  single-phase  transform- 
ers connected  in  star  on  the  high-voltage  side  and  i' 
delta  on  the  low  side.  Probably  the  first  thought  for 
obtaining  a  higher  secondary  voltage  would  be  to  con- 
nect the  low-tension  side  of  the  transformers  in  star. 
However,  there  is  always  some  danger  in  operating 
transformei-s  that  have  no  delta-connected  winding,  ard 
this  danger  is  particularly  great  in  operating  a  cold 
arc  furnace  as  high  frequency  is  liable  to  be  generated 
in  arcing  conditions  in  a  furnace,  and  these  high  fre- 
quencies may  be  of  such  periodicity  as  to  produce  very 
abnormal  voltages  on  the  windings  of  the  transformers 
due  to  resonant  conditions. 

A  higher  voltage  can  be  obtained  with  safety,  how- 
ever, by  connecting  half  or  more  of  the  secondary  wind- 
ing in  star  for  starting  purposes,  leaving  the  remaining 
half  connected  in  delta  and  for  the  time  being  idle. 
This  will  give  1.73  times  the  voltage  obtained  from  the 
delta  connection  and  will  provide  a  tertiary  independent 
delta  circuit  which  will  assist  in  damping  out  vacillat- 
ing currents.  Of  course,  the  windings  must  be  such 
that  they  can  be  separated  into  two  sections  suitable 
for  this  purpose.  It  is  always  advisable  to  consult  the 
maker  of  the  transformer  before  attempting  to  separate 
the  windings  in  this  manner.        Walter  S.  Moody. 

Engineer  Transformer  Department. 
General  Electric  Company, 
Pittsfield,  Mass. 
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Bracing  Coil  Ends  Prevents  Grounding 
to  Core 

TROUBLE  was  recently  experienced  with  the  coils 
of  a  synchronous  motor  repeatedly  grounding  to  the 
core  at  the  points  where  the  coils  leave  the  slots.  To 
prevent  such  grounding  it  was  necessary  to  brace  the 
coils  by  special  lacing  and  special  blocking,  as  described 
in  the  paragraphs  following:  This  motor  was  a  6,600- 
volt,  three-phase,  60-cycle,  synchronous  machine.  After 
starting  it  would  operate  satisfactorily  until  full  voltage 
was  thrown  on,  then  a  few  coils  would  immediately 
ground.    The  first  time  it  happened  the  trouble  was  laid 


MAPLE  BLOCKS  WERE  TIED  BETWEEN  COIL  ENDS  TO  PREVENT 
MOVEMENT  AND  CONSEQUENT  GROUNDING 

to  either  defective  insulation  or  careless  winding.  But 
after  new  coils  had  been  put  in  to  replace  the  grounded 
ones  and  the  winding  tested  to  ground,  the  motor  was 
again  started  and  when  full  voltage  was  applied,  some 
more  coils  went  out,  not  the  new  ones,  nor  were  they  in 
the  section  that  had  been  lifted  up,  i.e.,  throw  coils. 

On    investigating    it    was    found    that    the    grounds 
occurred  at  the  end  of  the  slot   section  of  the  stator 


COIL  ENDS  BRACED  BV   WOOD  BLOCKS  BETWEEN    THEM 
AND  BV  LACING  ONE  TO  ANOTHER 

core,  and  only  on  the  top  half  of  the  coil.  When  the 
coil  was  removed  from  the  machine  it  was  noticed  that 
the  cell  on  the  coil  was  cracked  on  one  side  and  the 
side  opposite  had  a  mark  across  the  coil,  like  the  mark 
left  on  a  soft  coil  that  is  pressed  in  a  vise.  The  cause 
of  the  trouble  was  consequently  thought  to  be  the 
magnetic  pull  on  the  coil  ends.  The  coils  were  rather 
light  and  hence  easily  bent.  They  were  braced  only  by 
&n  iron  ring  around  the  winding  and  fastened  to  the 


bottom  section  of  the  coils.  This  left  the  top  section 
free  and  the  coils  were  bent  enough  to  crack  the  mica 
cell'  on  the  slot  section  of  the  coil,  so  that  when  full 
voltage  was  applied  it  jumped  to  ground. 

To  overcome  this  trouble  some  hard  maple  blocKs 
were  cut  to  the  shape  shown  in  the  drawing,  tapered 
to  fit  between  the  coils  sides  and  just  long  enough  to 
come  flush  with  the  top  and  bottom  of  the  coils.  The 
thickness  and  taper  must  be  just  right  so  that  the 
blocks  touch  all  parts  of  the  coil  sides.  A  slot  was  cut 
through  each  block  as  shown.  The  blocks  were  put  in 
from  the  bottom,  i.e..  pushed  up  through  the  winding, 
and  were  tied  in  place  with  twelve  turns  of  heavy,  tough 
cord  passed  through  the  slots  in  the  blocks.  The  blocks 
should  fill  the  space  between  the  finger  plates  and  the 
end  of  the  short  cell. 

After  the  blocks  were  put  in  the  ends  were  laced  as 
shown  by  tying  each  coil  end  to  the  next  with  the  heavy 
cord.  Since  this  treatment  was  applied  the  motor  has 
been  operating  without  any  trouble.  A.  C.  ROE. 

Detroit.  Mich. 


Safety  Rules  Aid  Electrical  Depart- 
ment at  Industrial  Plant 

TO  INSURE  safe  operation  and  maintenance  work  on 
the  large  electrical  installation  at  the  Amoskeag 
Manufacturing  Company's  factory  in  Manchester,  N.  H., 
which  includes  many  2,300-volt  motors,  with  much  con- 
trol equipment  and  wiring,  a  fifty-five-page  instruction 
book  has  been  prepared  by  the  electrical  department  for 
staff  use.  The  booklet,  which  is  only  about  4  in.  x  oj  in. 
in  dimensions,  was  compiled  with  the  co-operation  of  the 
factory  safety  committee,  and  a  copy  is  given  to  every 
employee  of  the  electrical  department  upon  entering  the 
company's  service,  a  receipt  being  returned  to  the  com- 
pany for  the  booklet. 

The  booklet  contains  sections  devoted  to  general  pre- 
cautions, general  operation,  handling  live  equipment, 
killing  supply  equipment  and  lines,  killing  moving  parts, 
making  protective  grounds,  power-plant,  switchboard, 
overhead-line,  arc-lamp,  underground  and  meter  opera- 
tion, testing,  identification  of  circuits,  signal-line  opera- 
tion and  procedure  in  case  of  accident. 

A  specially  interesting  section  is  that  devoted,  to 
circuit  indentification.  Near  junction  boxes,  switch 
cabinets,  etc.,  various  color  schemes  are  applied  to  con- 
iluit  and  other  wiring,  the  intermediate  runs  not  being 
marked  as  a  rule.  Bands  of  color  2  in.  long  are  used  on 
all  circuits  except  on  arc-lighting,  telephone  and  signal 
lines,  where  sections  6  in.  long  are  employed.  Extracts 
t  rom  these  rules  are  printed  below,  with  acknowledg- 
ments to  Frank  L.  Clark,  chief  electrical  engineer  of  the 
Amoskeag  Company,  for  the  information  supplied. 
General  Operation 

1.  Dntiex  of  Foremen. — Each  foreman  in  charge  of  work 
shall  see  that  the  safety  rules  are  observed  by  the  employees 
under  his  direction.  He  shall  make  all  the  records  required, 
reporting  to  the  division  foreman.  He  shall  permit  only 
authorized  persons  to  approach  the  point  where  work  is 
being  done. 

2.  Control  of  Electrical  Siipplj/  Circuits. — Employees  shall 
secure  special  authorization  from  the  division  foreman  be- 
fore closing  circuits  or  starting  equipment,  and  before  open- 
ing circuits  or  stopping  equipment,  during  running  hours. 

EiceptionK. — In  emergencies,  to  protect  life  and  prop- 
erty, any  employee  may  open  circuits  and  stop  moving 
equipment  without  special  authorization  if  he  is  sure 
that  his  action  will  promote  safety,  but  the  division  fore- 
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man  must  be  notified  immediately  of  his  action  with  the 
reasons  therefor.  To  maintain  service  any  employee  may 
also  reclose  circuits  opened  by  automatic  cut-outs,  subject 
to  the  provisions  of  Rule  6. 

3.  Authorization  for  Work. — Special  authorization  from 
the  division  foreman  shall  be  secured  before  work  is  begun 
on  or  about  the  equipment  or  lines,  and  a  report  shall  be 
made  to  him  when  such  work  ceases.  When  there  is  more 
than  one  workman  at  any  location,  the  foreman  locally  in 
charge  shall  secure  the  authorization. 

Exception. — In  emergencies,  to  protect  life  or  property, 
or  when  communication  with  the  division  foreman  is  im- 
possible, owing  to  storms  or  other  causes,  any  employee 
may  make  repairs  on  or  about  equipment  or  lines  with- 
out special  authorization  if  he  is  sure  that  his  action  will 
promote  safety  and  that  the  trouble  is  such  as  he  can 
promptly  clear  with  the  help  available,  in  compliance  with 
these  rules.  The  division  foreman  must  thereafter  be 
notified  as  soon  as  possible  of  the  action  taken. 

4.  Reporting  Clear. — No  instructions  for  making  alive 
equipment  or  lines  which  have  been  killed  to  protect  work- 
men shall  be  issued  by  the  division  foreman  until  all  work- 
men have  reported  clear.  When  there  is  more  than  one 
workman  at  a  location,  the  foreman  locally  in  charge  of 
such  dead  equipment  or  lines  shall  report  clear  for  all  his 
workmen  only  after  all  have  reported  dear  to  him.  If 
there  is  more  than  one  gang,  each  foreman  shall  separately 
report  clear  to  the  division  foreman. 

5.  Maintaining  Service. — When  circuits  above  750  volts 
automatically  open  they  shall  be  disconnected  until  they 
have  been  found  clear  by  proper  test.  When  circuits  at 
which  men  are  known  to  be  at  work  are  opened  auto- 
mmatically,  they  shall  be  disconnected  until  the  division 
foreman  has  ascertained  that  the  workmen  are  safe  and  he 
has  given  proper  authorization.  When  circuits  feeding 
supply  lines  become  accidentally  grounded,  by  indication  of 
ground  detectors  at  stations,  they  shall  be  opened,  and  if 
upon  trial  closing  the  ground  still  exists  the  lines  shall  be 
disconnected  until  they  have  been  found  clear  by  proper 
tests. 

6.  Tagging  Electrical  Supply  Circuits.  —  Before  work  is 
done  on  or  about  any  equipment  or  lines,  either  dead  or 
alive,  the  division  foreman  shall  have  tags  attached  at  all 
points  where  such  equipment  or  lines  can  be  manually  con- 
trolleld,  to  plainly  identify  them. 

7.  Reports. — Division  foremen  will  immediately  report  to 
chief  electrical  engineer  after  having  given  orders  applying 
to  rules  under  general  operation. 

Handung  Live  Equipment 

(Note. — Signal  equipment  and  linos  are  excluded  except 
where  made  live  by  leakage  from  power  equipment  or  lines.) 

1.  Touching  Live  Parts.  —  No  employee  shall  touch  two 
parts  of  different  potentials  at  the  same  time.  Employees 
shall  not  touch  any  exposed  ungrounded  live  parts  at  any 
voltage  unless  insulated  from  floors  and  other  conducting 
surfaces  by  approved  insulating  covers,  mats  or  platforms. 
If  permanent  devices  are  not  provided,  portable  ones  shall 
be  used.  Concrete,  masonry,  earth  and  the  wet  surface  of 
wood  piles,  platforms  and  other  structures  are  conducting 
surfaces. 

2.  High  Potentials.  —  No  employee  shall  come  or  bring 
any  conducting  object  within  a  foot  of  any  exposed  un- 
grounded live  part  whose  potential  exceeds  150  volts  in 
underground  construction,  or  750  volts  in  stations,  testing 
rooms  or  overhead  construction.  In  dry  locations  this  dis- 
tance may  be  reduced  if  approved  insulating  or  grounded 
metal  devices  are  placed  between  the  person  and  the  part 
or  object.  This  distance  may  also  be  reduced  if  approved 
insulating  barriers  are  placed  between  the  person  and 
ground,  as  well  as  between  the  person  and  all  other  con- 
ducting surfaces  which  he  could  accidentally  touch  at  the 
same  time.  In  all  damp  or  dark  locations,  or  where 
grounded  surfaces  are  exposed,  unless  grounded  metal 
barrier  devices  are  employed,  insulating  devices  must  be 
used  both  between  the  person  and  the  live  parts  and  be- 
tween him  and  all  other  conducting  surfaces.  Where 
greater  space  cannot  be  secured  by  use  of  the  special  insu- 
lating tools  and  appliances  furnished  or  as  an  additional 


safeguard,  properly  tested  insulating  gloves  and  sleeves 
may  serve  as  portable  insulating  devices  between  the  person 
and  live  part  below  7,500  volts.  Insulating  gloves  shall 
never  be  used  to  handle  sharp  edges,  especially  in  making 
wire  splices. 

3.  Exposure  to  Higher  Voltages. — Each  employee  work- 
ing on  or  about  equipment  or  lines  exposed  in  overhead 
construction  to  higher  voltages  shall  treat  such  lines  as  of 
the  higher  voltage,  unless  they  are  positively  known  to  be 
free  from  leakage  or  the  parts  worked  on  or  about  are 
effectively  grounded. 

4.  Tivo  Workmen.  —  No  employee  shall  work  within  the 
distances  specified  in  Rule  2  of  this  section  from  any  ex- 
posed live  lines  or  apparatus  above  150  volts  in  underground 
construction  or  750  volts  in  stations,  test  rooms  or  overhead 
construction,  unless  another  person  is  present. 

5.  Wire  Insulation.  —  Employees  must  not  place  depend- 
ence for  their  safety  on  the  insulating  covering  of  wires. 
An  insulated  wire  should  never  be  touched  without  observ- 
ing all  the  precautions  for  handling  live  equipment  or  lines. 

6.  Work  from  Below.  —  Employees  must  not  work  from 
above  on  exposed  live  parts  or  equipment  or  lines  when 
work  can  be  done  from  below.  Employees  should  avoid 
working  on  equipment  or  lines  from  any  position  by  reason 
of  which  a  shock  or  slip  will  tend  to  bring  the  body  toward 
exposed  live  parts. 

7.  Opening  and  Closing  Sivitches.  —  No  employee  shall 
open  a  switch  not  designed  for  interrupting  a  loaded  cir- 
cuit unless  the  circuit  has  first  been  interrupted  at  a  proper 
circuit  breaker.  Manual  cut-outs  shall  always  be  opened  or 
closed  by  a  single  unhesitating  motion  and,  if  possible,  with 
one  hand. 

8.  Loose  Wires.  —  Loose  conductors  should  never  be 
brought  near  exposed  live  parts  except  those  to  which  they 
are  to  be  immediately  connected. 

9.  Handling  Connecting  Wires.  —  In  connecting  dead 
equipment  or  lines  to  a  live  circuit  by  meuns  of  a  connect- 
ing wire  or  device,  employees  shall  first  apply  the  wire  to 
the  dead  part  before  attaching  it  to  the  circuit.  When  dis- 
connecting, the  live  end  shall  be  removed  first. 

10.  Never  Open  Series  Circuits.  —  Series  circuits  or  sec- 
ondaries of  current  transformers  shall  never  be  opened.  A 
jumper  must  always  be  connected  across  any  device  inserted 
in  such  a  circuit  before  working  on  the  device. 

11.  Applying  Grounds.  —  In  applying  a  grounding  device 
to  normally  live  parts  the  device  must  be  grounded  before 
bringing  it  near  the  parts  and  must  be  removed  from  the 
live  parts  before  removing  it  from  the  ground  connection. 

12.  Stringing  Lines.  —  In  stringing  wires  near  live  lines 
the  wires  being  handled  should  be  treated  as  alive  unless 
they  are  effectively  grounded  by  approved  devices. 

13.  Protection  Against  Arcs.  —  Employees  must  keep  all 
parts  of  their  bodies  as  distant  as  possible  from  brushts, 
commutators,  switches,  circuit  breakers  or  other  parts  at 
which  arcinPT  can  occur  during  operation  or  handling.  If 
the  hands  must  be  used  near  such  parts,  they  must  be  pro- 
tected by  insulating  gloves.  If  the  eyes  are  not  otherwise 
shielded  from  possible  arcing,  they  must  be  protected  by 
insulating  goggles  with  suitable  lenses. 

Killing  Supply  Equipment  and  Lines 

1.  Ascertain  if  Parts  .Are  Dead.  —  No  employee  shall 
approach  any  exposed  ungrounded  part,  normally  alive, 
within  the  distances  specified  in  paragraph  2  of  previous 
section  except  as  allowed  in  those  rules,  unless  he  has  first 
assured  himself  of  his  own  safety  and  that  of  those  work- 
ing under  his  direction  by  taking  the  following  precaution- 
ary measures  in  the  order  given: 

2.  Division  Foreman's  Request.  —  The  division  foreman 
shall  request  from  the  chief  electrical  engineer  permission 
to  have  the  particular  section  killed. 

3.  Chief  Electrical  Engineer's  Acknowledgment.  —  The 
chief  electrical  engineer  shall,  at  his  discretion,  advise  the 
division  foreman  that  the  pai-ticular  section  will  be  killed 
and  that  instructions  will  be  given  him  when  he  can  safely 
proceed.    The  above  rule  applies  only  during  running  hours. 

4.  Opening  Disconnectors  and  Tagging.  —  The  chief  elec- 
trical engineer  shall  direct  the  proper  person  to  open  all 
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disconnectors  through  which  electrical  energy  may  be  sup- 
plied to  the  particular  section  to  be  killed  and  shall  require 
that  operator  to  tag  the  same,  and  each  tag  shall  state 
in  large  letters,  "Men  at  work."  The  person  shall,  when 
placing  the  tag,  record  thereon  the  time  of  disconnection, 
his  own  name  and  who  requested  the  disconnection.  Where 
equipment  or  lines  can  be  made  alive  from  two  or  more 
sources,  all  such  sources  must  be  disconnected.  This  will 
apply  to  work  on  lines  with  more  than  one  station,  also  to 
transformers  in  banks,  motor-generators,  switches  and  such 
other  equipment. 

5.  Permission  to  Work.  —  Upon  receipt  of  information 
from  operators  that  disconnectors  are  open  and  tagged  the 
chief  electrical  lengineer  may  advise  the  foreman  that  he 
may  proceed  to  work,  considering  the  specified  lines  or  equip- 
ment dead. 

6.  Divisio7i  Foreman's  Record.  —  The  division  foreman 
shall  record  on  a  card  for  the  purpose  the  time  lines  or 
equipment  are  reported  dead,  the  particular  lines  or  equip- 
ment specified,  the  name  of  the  foreman  in  charge,  name 
of  employee  disconnecting  the  line  and  time  service  was 
restored,  and  shall  send  same  to  the  chief  electrical  engi- 
neer's office. 

7.  Proceed  with  Work. — After  the  section  has  been  killed 
the  division  foreman  and  those  under  his  direction  may 
proceed  with  work  on  or  about  the  dead  section  without 
necessarily  complying  with  the  rules  under  the  section 
devoted  to  handling  live  equipment. 

8.  Reporting  Clear.  —  Each  division  foreman  upon  com- 
pletion of  his  work,  and  after  assuring  himself  that  all 
men  under  his  direction  are  in  safe  positions,  shall  report 
to  the  chief  electrical  engineer  that  all  tags  protecting  him 
may  be  removed  and  record  the  time  of  such  report  on  his 
record  card. 

9.  Reporting  Removal  of  Tags. — The  removal  of  any  tag 
from  any  disconnector  shall  be  reported  immediately  to  the 
chief  electrical  engineer  by  the  person  removing  it.  Upon 
the  removal  of  any  tag  there  shall  be  added  to  its  record 
the  names  of  the  division  foreman,  the  time  of  removal, 
who  requested  removal  and  the  signature  of  the  person 
removing  the  tag.  The  tag  shall  then  be  filed  at  the  chief 
electrical  engineer's  oflSce. 

10.  Restoring  Service.  —  Only  after  all  protecting  tags 
have  been  removed  by  the  above  procedure  from  all  dis- 
connectors shall  the  chief  electrical  engineer,  at  his  discre- 
tion, direct  the  closing  of  any  or  all  disconnectors. 

Killing  Moving  Parts 

1.  Ascertain  if  Parts  Are  Dead. — No  employee  shall  work 
on  or  about  any  part  of  equipment  which  is  at  rest,  but 
which  normally  moves,  unless  he  has  first  assured  himself 
that  no  movement  endangering  him  or  others  working  with 
him  can  occur,  by  taking  the  following  precautionary  meas- 
ures in  the  order  given: 

2.  Foreman's  Request. — The  foreman  shall  request  from 
the  division  foreman  permission  to  have  the  particular  mov- 
ing parts  killed. 

3.  Division  Foreman's  Acknowledgment.  —  The  division 
foreman  shall,  at  his  discretion,  advise  the  foreman  that 
the  particular  parts  will  be  killed  and  that  instructions  will 
be  given  the  foreman  when  he  can  safely  proceed. 

4.  Permission  to  Work.  —  Upon  receipt  of  information 
from  all  persons  operating  moving  machinery,  like  shafting 
or  other  devices,  the  division  foreman  may  advise  the  fore- 
man that  he  may  proceed  to  work,  considering  the  specified 
moving  parts  dead. 

5.  Foreman's  Record.  —  The  foreman  shall  record  on  a 
card  for  the  purpose  the  time  he  is  authorized  to  proceed 
with  work,  the  particular  part  specified,  the  names  of  di- 
vision foremen  and  his  own  signature.  He  may  then 
proceed  to  work. 

6.  Reporting  Clear.  —  Each  foreman  upon  completion  of 
his  work,  and  after  assuring  himself  that  all  men  under 
his  direction  are  in  safe  po.sitions,  shall  report  to  the  divi- 
sion foreman  that  his  tag  may  be  removed  from  each  start- 
ing device  and  record  the  time  of  such  report  on  his  record 
card. 

7.  Reporting  Removal  of  Tags. — The  removal  of  any  tag 


from  any  starting  devices  such  as  engines  and  waterwheels 
which  would  control  shafting  shall  be  immediately  reported 
to  'the  division  foreman  by  the  person  removing  it,  who  shall 
record  on  the  tag  time  of  removal,  who  requested  the  tag 
and  his  owti  signature.  The  tag  shall  then  be  filed  with 
the  division  foreman. 

Making  Protective  Grounds 

The  frames  and  bed  plates  of  all  generating  machines, 
motors  and  transformers  should  be  sufficiently  grounded. 
It  is  advisable  also  to  surround  such  machines  with  insulated 
matting  either  of  cork  or  rubber  for  use  of  workmen  while 
working  about  them. 

Transformer-case  holes  for  the  passage  of  conductors 
should  be  effectively  lined  or  bushed  with  non-conducting 
material.  Conductors  within  transformer  chambers  should 
be  effectively  guarded  with  insulating  material. 

Identification 

All  electrical  supply  equipment  and  circuits  shall  be  ade- 
quately identified  by  the  following  color  combinations: 

2,500-volt  circuits,  2-in.  red,  2-in.  black,  2-in.  red  bands. 

550-volt  circuits,  2-in.  black,  2-in.  red,  2-in.  black  bands. 

220-volt  circuits,  2-in.  yellow,  2-in.  dark  green,  2-in.  yellow 
bands. 

110-volt  circuits,  2-in.  yellow,  2-in.  black,  2-in.  red  bands. 

Arc  lighting  circuits,  6-in.  red  band. 

Telephone  and  signal  lines,  6-in.  yellow  band. 


^  -^  Tappedfir 
pouring  in 
compound 


Condulet  Used  as  Pothead  for  Small  Cable 

THERE  are  many  condi- 
tions on  low-voltage  sys- 
tems (440  volts  or  less) 
where  small  wires  are  used, 
and  where  it  is  necessary  to 
terminate  a  lead-covered  wire 
in  some  sort  of  sealing  box 
but  where  the  cost  of  a 
standard  pothead  is  not  war- 
ranted. A  very  satisfactory 
way  of  meeting  this  condi- 
tion is  to  use  a  condulet  with 
a  blank  cover  for  making 
the  splice  in  the  wires.  On 
each  end  provide  a  nipple 
on  which  may  be  screwed 
standard  reducing  couplings. 
This  provides  for  continu- 
ing the  run  with  either  rigid 
conduit  or  flexible  armored 
cable.  The  upper  reducer 
is  drilled  and  tapped  to  pro- 
vide a  means  of  filling  the 
condulet  with  hot  compound 
after  the  splice  has  been 
made.  Then  an  iron  plug 
may  be  screwed  into  the 
tapped  hole.  To  prevent  the 
compound  from  running 
down  into  the  lower  con- 
duit it  is  previously  packed  with  jute  between  the 
cable  and  the  conduit. 

This  has  been  used  in  a  number  of  cases  under  the 
writer's  direction  and  has  i)n)ved  effective,  economical 
and  flexil)le,  since  by  varying  the  design  of  the  condulet, 
right-angle  turns  may  be  made  without  extra  work. 

D.  E.  Hayner, 
Electrical  Engineer. 
Harry  M.  Hope  Engineering  Company, 

Boston,  Mass. 


condulet  used  as  pothead 
for  small  cable 


Advantages  and  Disadvantages  of 
Interconnection  (ionipared 

ALTHOUGH  the  many  advantages  of  interconnec- 
L  tion  have  been  thoroughly  established,  there  are 
several  important  points  which  should  be  carefully 
analyzed  when  considering  the  connection  of  one  sys- 
tem with  another.  In  a  discussion  before  a  recent 
meeting  of  the  transmission  and  distribution  com- 
mittee of  the  Ohio  Electric  Light  Association,  Major 
John  C.  Damon,  engineer  of  the  West  Penn  Power 
Company,  made  an  interesting  comparison  of  the  ad- 
vantages and  disadvantages  of  interconnection  of 
transmission  systems.  Defining  interconnection  as 
"the  tying  together  of  central  stations  and  their  loads 
or  groups  of  stations  and  loads  through  substantial 
connections  of  sufficient  capacity  to  interchange 
relativel.v  effective  amounts  of  power,"  he  pointed 
out  that  where  only  such  connections  are  made  as  to 
permit  the  transfer  of  certain  customers  from  one 
system  to  another  this  was  not  interconnection  but 
"exchange  of  loads."  A  2300-volt  line  capable  of 
carrying  3,000  kw.  would  be  an  interconnection  be- 
tween a  5,000-kw.  and  a  10,000-kw.  system,  but  it 
would  not  be  an  interconnection  between  a  40,000-kw. 
and  a  70,000-kw.  svstem.  In  the  accompanying  tabu- 
lation the  advantages  and  disadvantages  of  inter- 
connection are  compared. 


RELATIVE  ADV.4NT.\GES  AND  DISADVANTAGES  OF 
INTERCONNECTION 


.ADVANTAGES 

Greater  reliability  of  service 
more  sources  of  power. 

Less  danger  of  complete  or  i 
shutdown  from  disaster. 


Fluctuation.s  of  large  individual  load** 
are  relatively  less,  giving  better 
governing. 

Less  proportionate  investment  for 
spares. 

Diversity  factor  iraprove<l.  allowing 
more  output  from  same  investment 
in  machinery. 

Larger  and  more  efficient  units  at 
less  investment  per  kilowatt  are 
suitable  on  the  larger  system. 

Lower  proportionate  overhead  cost  of 
operation. 

Diversity  of  industries  steadies  in- 
come. 

Uniform  rates.  ser\'ice  and  policy  re- 
duce political  "kicks." 


DISADVANT.AGES 

The  strain  on  every  piece  of  appara- 
tus Ls  increased. 

The  destructive  energ>*  in  ca^  of  a 
failure  is  increased. 

.\ny  trouble  causing  a  complete  shut- 
down affects  more  people. 

Disturbances  are  communicated  be- 
tween s\'stem8  tending  to  increase 
the  total  number, 

j^virges  occur  oftener  and  are  more 
violent,  requiring  better  insulation. 


'he  complications  in  switching  and 
load  dL'-i>a telling  are  increa.sed. 


.\ccusations  of  monopoly  with  lo.«s  of 
public  good  will  are  increased. 


Major  Damon  continued: 

"While  several  of  the  points  in  the  tabulation  are 
self-evident,  some  comments  will  be  pertinent. 
When  a  small  system  connects  with  a  large  one,  the 
reliability  of  supply  on  the  small  system  is  greatly 
increased,  but  the  strains  on  insulation,  and  es- 
peciall.v  on  switches,  may  be  so  increased  that  until 


replacements  are  made  the  service  may  be  worse 
than  before.  Proper  strengthening  of  the  system 
must  be  figured  in  the  cost  of  interconnection. 

"There  is  a  great  deal  to  be  gained  on  moderate- 
sized  and  small  systems  in  reducing  relatively  the 
fluctuations  of  load  by  interconnection.  Improvement 
in  diversity  factor  should  always  be  carefully  scruti- 
nized, especially  for  interconnection  of  systems  hav- 
ing high  load  factors  or  system.s  serving  similar  in- 
dustries. At  this  time  of  depression  all  can  realize 
what  an  advantage  it  is  to  have  some  industries  on 
the  lines  not  affected,  and  the  greater  the  territory 
connected  up  the  more  chance  there  is  of  this 
advantage. 

"When  interconnection  is  made  and  all  parts  of  the 
interconnected  system  are  brought  under  one  owner- 
ship and  management,  the  advantages  beccme  so 
great  that  there  is  usually  no  question  as  to  when 
interconnection  pays.  When,  however,  interconnec- 
tion is  between  separately  owned  systems  and  each 
party  wishes  to  maintain  its  own  control,  manage- 
ment, rates  and  policy,  there  arises  another  series  of 
problems.  They  cannot  properly  be  called  disadvan- 
tages of  interconnection,  but  they  must  be  rightly 
solved  before  interconnection  can  be  made  to  realize 
its  full  advantages  or  even  sufficient  advantages  to 
pay  under  otherwise  most  favorable  conditions.  In- 
terconnection of  separatel.v  owned  systems  is  like  a 
three-legged  race — everything  is  lovely  as  far  as  you 
work  together,  but  what  a  mix-up  when  you  don't! 

Importance  of  Rate 

"Therefore,  the  first  requirement,  after  ascertain- 
ing that  interconnection  can  be  a  benefit  to  both 
parties,  is  to  make  an  agreement  which  will  justly 
divide  the  benefit,  be  sufficiently  definite  to  admin- 
ister and  make  it  an  object  for  each  party  to  help 
the  other.  The  most  vital  element  is  the  rate 
charged,  and  this  should  be  enough  to  pay  the  full 
cost  to  the  party  supplying  it  with  some  profit,  so 
that  there  will  be  no  unwillingness  to  supply  power. 
The  profit  should  be  kept  down  so  that  the  parties 
will  feel  free  to  use  interchanged  power,  but  not  <o 
low  as  to  induce  either  party  to  "lay  down'  on  the  other. 
This  means  that  the  rate  must  vary  according  to 
whether  power  is  used  on  or  off  peak  hours  and  with 
the  power-factor  or  wattless  component,  as  these 
influence  the  cost  of  supply  and  the  value  to  the  user. 
This  matter  of  rate  requires  and  deserves  much 
thought,  and  probably  any  agreement  should  provide 
for  a  readjustment  after  some  experience.  Since  the 
voltages  of  the  two  systems  are  interrelated,  a 
definite  arrangement  must  be  made  as  to  the  voltages 
to  be  maintained.  Just  limits  must  be  set  on  the  ex- 
tremes of  power  to  be  interchanged  and  the  frequency 
to  be  maintained. 

"Even  with  a  just  and  definite  agreement,  there  is 
always  a  chance  for  some  operator  actuated  by  a  not 
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very  broad-minded  spirit  sometimes  to  force  the  sale 
of  power  on  the  other  party  by  screwing  up  his  gov- 
ernor a  little,  or  to  exchange  unasked  wattless  current 
by  notching  up  the  voltage,  or  to  take  power  beyond 
what  he  is  entitled  to  by  letting  the  frequency  go 
down.  The  adjustment  of  such  difficulties  is  largely 
a  matter  of  personnel.  The  best  way  to  avoid  diffi- 
culties from  this  source  is  for  the  two  systems  to  se- 
lect one  conscientious  man  responsible  to  both  sys- 
tems, not  removable  by  either  alone,  who  knows 
operating,  and  give  him  direct  control  over  the  dis- 
patchers of  both  systems. 

Investment  Required  for  Interconnection 

"Now,  when  does  interconnection  pay?  Of  course, 
when  it  will  increase  the  dividends.  When  inter- 
connection seems  worth  investigating  it  will  be  found 
usually  that  a  considerable  investment  is  necessary 
for  lines,  possibly  transformers,  or  even  frequency 
changers,  for  switches,  meters,  synchronizing  equip- 
ment, lightning  arresters  and  other  apparatus.  There 
may  also  be  needed  switches  of  higher  rupturing  ca- 
pacity at  various  points,  synchronous  condensers  to 
regulate  the  voltage,  additional  telephone  service. 
and  so  on.  None  of  these  things  produce  any  power 
and  there  are  some  losses  in  them;  therefore  the  in- 
terest on  the  investment,  maintenance,  repairs,  de- 
preciation and  operation  of  them  constitute  the 
charge  which  must  at  least  be  paid  for  by  the  ad- 
vantages of  interconnection.  Estimates  will  show 
how  much  the  interconnection  will  permit  shutting 
down  inefficient  units  and  operating  more  efficient 
ones  with  attendant  savings.  Sometimes  on  a  system 
where  the  intercoonections  are  adequate  spare  gen- 
erating equipment  equivalent  to  the  largest  unit  will 
do  for  the  whole  system,  while  without  interconnec- 
tions each  power  station  ought  to  have  spare  gen- 
erating equipment  which  is  equivalent  to  the  largest  unit 
in  it. 

In  any  case  some  saving  can  be  made  in  spare 
equipment.  This  saving  in  investment  should  be  con- 
sidered as  a  credit  offsetting  the  same  investment  for 
interconnections.  In  like  manner  all  the  items  which 
can  be  calculated  should  be  set  down  as  a  charge  or 
credit  against  interconnection.  The  case  will  be 
clear  if  the  credits  exceed  the  charges,  but  not  neces- 
sarily settled  if  the  charges  exceed  the  credits,  for 
there  are  numerous  advantages  which  cannot  be  di- 
rectly calculated;  for  instance,  increased  reliability 
of  service,  better  governing  and  regulation,  etc. 
These  must  be  evaluated  by  the  judgment  of  the 
heads  of  each  sy.stem  with  due  regard  to  the  kind  of 
patrons   served   and  the  commercial   situation. 

Advantages  Increase  as  Time  Goes  On 
"The  experience  of  many  systems  has  shown  that 
the  advantages  of  interconnection  increase  as  time 
goes  on  and  the  disadvantages  are  more  easily  over- 
come. During  the  war  many  companies  that  would 
not  have  previously  considered  either  exchange  of 
load  or  interconnection  arranged  for  one  or  the  other 
or  for  l)oth  at  the  request  of  the  Power  Section  of 
the  War  Industries  Board.  Some  of  them  immedi- 
ately went  back  to  their  old  ways  as  soon  as  the  ar- 
mistice was  signed,  but  a  notable  number,  taking  the 
country  over,  have  continued  or  extended  the  co- 
oppration  which  they  then  started  from  purely  patri- 
otic motives  and  against  their  commercial  judgment 


at  the  time.  That  this  co-operation  has  proved  very 
beneficial  is  evidenced  by  the  fact  that  some  who  en- 
tered into  it  reluctantly  have  since  expressed  their 
gi'atitude  to  those  who  helped  to  bring  it  about. 

"There  will  be  many  cases  where  it  clearly  does  not 
pay  to  interconnect,  but  these  experiences  lead  me  to 
say,  when  in  doubt  interconnect." 


Service  Deparlinent  Replaces  Former 
Trouble  Department 

FOLLOWING  a  prize-winning  suggestion  in  an  em- 
ployees' suggestion  contest,  the  Oklahoma  Gas  & 
Electric  Company,  Oklahoma  City,  has  issued  orders 
that  the  former  "trouble  department"  shall  henceforth 
be  known  as  the  "service  department."  The  line  of  rea- 
soning followed  by  the  company  is  that  this  department 
is  the  one  charged  with  the  duty  of  seeing  that  cus- 
tomers receive  service  at  all  times  and  that  in  a  great 
majority  of  cases  the  interruption  is  not  due  to  trouble 
on  the  lines  of  the  company. 

It  is  believed  that  the  change  of  name  will  materially 
assist  the  company  in  its  attempt  to  convince  customers 
that  the  commodity  furnished  is  primarily  service  and 
secondarily  electricity.  The  policy  of  the  company  has 
been  that  the  degree  of  satisfaction  derived  by  indi- 
vidual customers  is  influenced  by  continuity  and  quality 
of  service  rather  than  by  the  mere  use  of  the  commer- 
cial product  supplied. 

In  accordance  with  this  change  of  department  name 
is  the  revised  schedule  for  following  up  calls  for  serv- 
ice put  into  effect  by  the  company.  The  initial  call 
for  service  is  routed  through  the  information  switch- 
board, where  a  notation  is  made  of  the  time  and  location 
of  the  call.  When  the  service  man  reports  back  from  a 
call  the  customer  is  immediately  telephoned  to  by  the 
person  in  charge  of  the  information  desk  to  ascertain 
whether  or  not  the  call  has  been  answered  satisfac- 
torily and  to  assure  the  customer  that  the  company  is 
truly  interested  in  carrying  out  its  slogan,  "Personal 
attention  to  every  customer."  In  selecting  an  employee 
to  take  charge  of  this  work  consideration  was  given  to 
the  personal  qualities  of  diplomacy  and  energy,  while 
thorough  information  concerning  the  functions  of  the 
various  departments  of  the  company  was  another  deci- 
sive factor. 


Commonwealth  Edison's  Safety  Work  Not 
Limited  to  Emjdoyees 

IN  ADDITION  to  the  work  performed  by  its  own 
safety  bureau  the  Commonwealth  Edison  Company 
of  Chicago  is  taking  an  active  interest  in  safety  work 
throughout  the  city.  At  present  it  is  supporting  the 
Chicago  Safety  Council,  a  division  of  the  Chicago 
Association  of  Commerce,  in  its  task  of  con.serving 
life  and  property  by  way  of  accident  prevention  and 
promoting  interest  in  health  and  sanitation.  The  Chi- 
cago Safety  Council  is  operating  through  the  homes, 
schools,  churches,  railroads,  public  utilities,  civic  or- 
ganizations, automobile  clubs  and  every  other  available 
avenue  of  approach. 

Formerly  most  of  the  safety  work  fostered  by  the 
company  has  been  confined  to  its  own  organization,  but 
the  new  project  has  opened  up  a  newer  and  larger 
field  of  accident  prevention  in  which  every  citizen  of 
Chicago — man    or   women — can    participate. 
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Including  Brief  Abstracts  of  and  References  to 
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of  the  World 


Generation,  Transmission  and  Distribution 

Recent  Advances  in  Steam-Turbine  Design. — GERALD 
Stoney. — During  the  past  thirty  years  the  size  of  tur- 
bine usually  installed  has  increased  from  150  kw.  to 
25,000  kw.  and  more,  while  the  steam  consumption  per 
kilowatt-hour  has  been  reduced  from  about  27  lb.  to 
well  under  10  lb.     This,  the  author  states,  is  due  not 
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IMPROVEMENTS   IN   TURBINE  PERFORMANCE  IN   LAST  30   YEARS 

only  to  increased  efficiency  of  the  machines  but  also  to 
the  increased  temperature  rise  brought  about  by  in- 
creasing steam  pressure  and  vacuum.  He  discusses 
improvement  in  design,  showing  difficulties  that  have 
been  overcome.  Curves  showing  this  improvement  in 
performance  within  thirty  years  are  reproduced. — Lon- 
don Electrician,  June  24,  1921. 

Load  Equalization.— F.  L.  Stone  and  T.  W.  Kennedy. 
The  authors  take  up  the  problem  of  holding  down  peak 
loads  on  central-station  systems  and  use  as  an  example 
a  typical  mining  installation  in  which  several  methods 
are  discussed  for  smoothing  off  the  peak  demand. — 
General  Electric  Review,  June,  1921. 

Extension  of  Electric  Power  Service  Into  the  Oil 
fields. — W.  G.  Taylor. — The  extent  to  which  electrical 
energy  is  used  in  the  oil  fields  in  California,  Kansas, 
Texas  and  Alabama  in  particular  is  discussed  by  the 
writer,  with  a  discussion  of  the  load  characteristics  of 
these  wells. — General  Electric  Revieic,  June,  1921. 

The  Lignite  Mines  of  Zillingsdorf  and  the  Power 
Plant  of  Ebenfurth  for  the  Supply  of  Vienna — /.— t 
R.  Beron. — Located  about  80  km.  from  Vienna  is  a 
large  deposit  of  low-grade  brown  coal,  which  has 
been  worked  in  a  haphazard  method  for  the  last  twenty 
years.  The  city  of  Vienna  has  recently  acquired  the 
prospecting  rights.  The  caloric  heat  effect  of  the  lig- 
nite varies  from  a  lowest  of  2,034  to  a  highest  of  3,200 
heat  units    (metric)    per  kilogram.     The  coal  appears 


on  the  surface  and  is  mined  with  inclined  bucket 
dredges  (scrapers).  In  a  few  cases  the  coal  vein  runs 
downward  on  an  incline  to  a  depth  of  100  m.  The  city 
erected  at  this  coal  field  a  power  plant,  finishing  the 
first  installation  in  1915.  This  comprised  four  high- 
power  steam  boilers  of  500  sq.m.  heating  surface  each, 
supplying  two  8,000-hp.  turbo-generators,  giving  5,000 
to  5,500  volts,  three-phase  energj-.  The  collapse  of  the 
Austrian  monarchy  in  1918  entailed  the  utter  lack  of 
coal  in  the  Vienna  municipal  power  plant.  It  was  there- 
fore decided  to  enlarge  as  rapidly  as  possible  the  Eben- 
furth generating  station.  Four  new  boilers  of  the 
size  of  the  existing  ones  and  two  new  turbo-generators 
of  12,000  hp.  each  were  installed  in  record  time.  All 
boilers  had  to  be  equipped  with  a  firing  system  suit- 
able for  coal  of  such  low  grade.  Very  large  grates  and 
a  deep  fire  were  necessary.  The  high  water  content 
of  the  coal  called  for  specially  designed  fire  arches.  Only 
an  automatic  staircase-grate  stoker  system  gave  full 
satisfaction.  An  under  draft  of  21  mm.  water  column 
is  maintained  by  a  fan  for  each  boiler.  Chimneys  of 
reinforced  concrete  were  used.  A  five-hour  test  run  of 
the  plant  showed  a  boiler  efficiency  of  77.1  per  cent. — 
Elektrotechnik  und  Maschinenbau.  June  5,  1921. 

Traction 

Trolley  Freight  and  Motor-Truck  Customers. — The 
trolley-freight  systems  of  the  Springfield-Worcester- 
Boston  area  hold  their  own  through  adverse  times  be- 
cause of  the  reliabilitv',  frequency  of  sen-ice  and  low 
cost  of  the  system. — Electric  Raihcuy  Journal,  July  9, 
1921. 

Efficiency  and  Operating  Tests  on  the  Sorth  Shore 
Automatic  Substations. — Cassius  M.  Dams. — A  critical 
analysis  of  the  automatic  substation  is  given  in  this 
review  of  tests  conducted  on  three  tj'pical  substations 
of  the  Chicago,  North  Shore  &  Milwaukee  Railroad. 
Machines  of  three  different  capacities,  including  both 
commutatinfe  and  non-commutating  pole  t>T3es,  were 
tested.  Stations  were  so  selected  as  to  give  three  dif- 
ferent types  of  duty — (11  practically  continuous  ser\'ice 
with  occasional  sustained  overloads,  (2)  frequent  shut- 
downs with  long  periods  of  no-load  demand  and  heav\ 
loads  when  running,  and  (3")  an  intermediate  condition. 
These  operating  tests  are  said  to  have  shown  the  appa- 
ratus to  advantage. — General  Electric  Renew,  July, 
1921. 

Automatic  Substation  Experience  on  the  Aurora, 
Elgin  &  Chicago  Railroad, — S.  E.  JOHNSON. — Experi- 
ence on  this  system  centered  about  a  single  automatic 
substation  in  which  regular  operators  or  repair  men 
must  perform  inspection  work.  These  inspection 
periods  are  seven  days  apart,  and  the  control  equipment 
is  adjusted  to  furnish  the  maximum  possible  amount 
of  power  throughout  the  twenty-four  hours.  The  ob- 
ject of  this  method  of  operation  is  to  obtain  improved 
voltage  conditions  which  assist  in  maintaining  heaw 
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schedules  with  three-car  to  six-car  trains.  A  unique 
signaling  system  operating  over  the  dispatcher's  tele- 
phone line  warns  the  dispatcher  of  any  failure  of  the 
substation. — General  Electric  Review,  July,  1921. 

Installations,  Systems  and  Appliances 

Automatic  Electric  Bake  Oven. — John  M.  Strait  and 
J.  C.  Woodson. — The  baking  industry,  the  authors  con- 
tend, has  been  one  of  the  last  to  take  advantage  of  the 
inherent  qualities  of  electric  heat.  Characteristics  of 
the  electric  ovens  with  automatic  control  are  discussed. 
Electric  Journal,  July,  1921. 

Pulverized  Coal  Versus  Stoker  Firing. — F.  P.  COFFIN. 
— The  underfeed  mechanical  stoker  has  much  improved 
the  efficiency  of  the  boiler  furnace,  but  it  still  has  its 
limitations,  according  to  the  author,  especially  when 
burning  low-grade  fuel.  With  the  development  of  effi- 
cient methods  of  handling  and  burning  pulverized  coal 
the  power-station  engineer  is  said  to  have  another 
method  at  his  disposal  for  solving  his  fuel  problems. — 
Poxver,  July  21,  1921. 

Electric  Drive  for  Flour  and  Grist  Mills. — W.  T. 
Edgell,  Jk. — It  is  estimated  that  the  power  required 
by  the  milling  industry  in  the  production  of  flour-mill 
and  grist-mill  products  in  the  United  States  is  approxi- 
mately 900,000  hp.  Only  15  per  cent  of  this  power  is 
applied  by  electric  motors,  but  approximately  50  to  60 
per  cent  of  the  total  milling  capacity  is  within  easy 
reach  of  central-station  service.  The  various  processes 
in  the  flour  mill  to  which  electric  power  could  be 
advantageously  applied  are  outlined  by  the  author. — 
General  Electric  Review,  June,  1921. 

Electrically  Operated  Grain  Car  Unloaders. — R.  T. 
KiNTZiNG. — A  description  of  the  car-loading  equipment 
of  the  Northern  Central  grain  elevator  of  the  Pennsyl- 
vania Railroad  at  Baltimore,  which  is  said  to  have  a 
higher  grain-handling  capacity  than  any  other  elevator. 
— Electric  Journal,  July,  1921. 

Electrophysics  and  Magnetism 

Magnetic  Properties  of  Compressed  Powdered  Iron. 
— BucKNER  Speed  and  G.  W.  Elmen. — This  paper 
describes  a  new  magnetic  material  which  is  peculiarly 
suited  to  the  construction  of  cores  in  small  inductance 
coils  and  transformers  such  as  are  used  in  a  telephone 


THE  EFFECT  OF  PRES- 
SURE ON  MAGNETIZA- 
TION CURVES  FOR  AN- 
NEALED UNINSULATED 
IRON     POWDER 


plant.  The  requirements  which  were  to  be  met  involved 
a  core  material  which  should  have  a  constant  permeabil- 
ity, a  small  hysteresis  loss  and  a  small  eddy  current 
loss,  within  the  range  of  magnetizing  forces  and  fre- 
quencies which  are  met  in  telephonic  operation.  The 
material  which  was  developed  to  meet  these  require- 
ments is  formed  by  fine  grains  of  powdered  iron 
insulated   and   compressed.     There   are   described   the 


u.ooo 

JM.OOO 

Lb,/Sq:  InJ 

b>'     1       '      1 
r^ -'203.000  1 

12,000 

^' 

^-■ 

tbjSq.In, 

, 

k 

^ 

K^ 

i-152,000 

10.000 

/ 

/ 

y 

/ 

'/ 

,' 

^ 

Lb./Sg.  In. 

8.000 

n 

A 

^ 

.^ 

// 

/ 

y 

__.//  /z    . 

-s 

«.700    1 

6.000 

if  // 

Lb 

Sq 

In, 

4.00O 

11  // 

^ 

-- 

11  //\   •^r 

2.000 

TfX 

u/ 

1^ 

!^ 

*, 

ssoo 

p 

\ 

\, 

£.100 

E 

^600 

^ 

^ 

s 

^ 

o 

s°. 

8500 

S400 

\ 

S- 

A 

^ 

" 

S 

In 

E300 
1„. 

■-., 

„ 

■--, 

_, 

1    1 

circumstances  and  experiments  which  led  to  this  devel- 
opment and  also  the  method  of  commercial  production. 
Tables  and  curves  are  given  showing  the  magnetic, 
ele9trical  and  mechanical  properties  of  the  material. 
—Journal  A.  I.  E.  E.,  July,   1921. 

Units,  Measurements  and  Instruments 

Recording  Ash-Pit  Loss  from  Chain-Grate  Stokers. — 
E.  G.  Bailey. — The  paper  presents  preliminary  data 
obtained  from  a  device  developed  to  record  the  ash-pit 
loss  from  chain-grate  stokers  and  thus  enables  the  fore- 


ASH-PIT-LOSS     RECORDER 
APPLIED  TO  FORCED- 
DRAFT,  CHAIN-GRATE 
STOKER 


100      120       140       160       IBO      200      220 
Total  Air,  Per  Cent  of  Theoretical 

man  to  effectively  control  this  factor.  Records  of  ash- 
pit loss,  excess  air,  unburned  gas,  flue-gas  temperature 
and  boiler  rating  make  it  possible  to  plot  characteristic 
performance  curves  for  stokers  showing  the  losses  due 
to  unburned  combustible,  unburned  gases  and  excess 
air,  and  to  determine  the  proper  amount  of  excess  air 
to  be  maintained  and  also  the  most  efficient  capacity. 
These  curves  can  be  used  to  compare  relative  efficien- 
cies of  different  types  of  stokers,  the  suitability  of  dif- 
ferent kinds  of  coal  and  the  effectiveness  of  the  control 
by  the  fireman. — Mechanical  Engineering,  June,  1921. 

Electricity  Meters  Versus  Current  Limiters. — E.  H. 
Miller. — The  author  discusses  the  use  of  current  limit- 
ers in  cases  where  the  expense  of  installing  meters  is 
not  justified. — London  Electrician,  July  1,  1921. 

Telegraphy,  Telephony  and  Signals 

Some  Operating  Characteristics  of  Electron  Tubes. — 
W.  C.  White. — The  author  states  that  the  discussion  is 
not  of  the  fundamental  theories  of  electron  tubes,  but 
rather  to  give  information  concerning  the  tubes  which 
is  not  generally  known,  such  as  precautions  to  be  taker 
in  application  and  operation.— W'ire/ess  Age,  July,  1921. 

Wind  Pressures  and  the  Design  of  Radio  and  High 
Transmission  Towers.— S.  P.  Wing. — In  the  design  of 
a  750-ft.  (230-m.)  wireless  mast  the  author  found  dif- 
ficulty in  getting  sufficient  data  from  which  to  assume 
the  wind  loads.  His  conclusions  may  be  summed  up  as 
follows:  (1)  At  a  locality  where  elevation  is  close  to 
sea  level  the  wind  velocity  increases  considerably  with 
the  increase  in  elevation  above  ground  and  has  not 
reached  the  limit  of  its  increase  at  500  ft.  (150  m.). 
(2)  The  increase  is  limited  by  the  gradient  wind,  and  it 
appears  that  it  will  probably  not  exceed  15  per  cent  of 
that  reached  at  500  ft.  (3)  The  extreme  variation  in 
wind  velocity  at  750  ft.  is  between  140  and  170  per  cent 
of  the  ground  velocity.  (4)  An  approximation  to  the 
actual  pressures  within  a  probable  error  of  not  more 
than  15  per  cent  is  given  in  the  following  formula: 

/'    =  (0.00126/1  r^  1.16)  P„. 

/'   =  pressure  in  pounds  per  square  foot  at  point  h  feet 

above  ground. 
Pg  =  pressure  per  square  foot  at  ground  level. 

— London  Electrician,  July  1,  1921. 
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Books  of  Technical  and 
Indnstrial  Interest 


very  comprehensive  and  u.seful  fund  of  information  on 
the  changes  that  can  be  made  in  induction-motor  wind- 
ings as  found  on  standard  machines.  To  the  motor 
designer  it  is  also  equally  valuable  as  a  reference  source 
on  technically  accurate  detail-s  covering  the  layout  and 
connection  of  induction-motor  windings. 


Hydro-Electric  Development  in  Ontario.     By  E.  B. 
Biggar.     202   pages,   maps   and   illustrations.     To- 
ronto, Canada:     The  Biggar  Press. 
A  carefully  compiled  history  of  the  greatest  water- 
power  system  of  the  world,  which  began  as  an  insignifi- 
cant distributer  of  electrical  energy  and  has  grown  in 
twenty  year.s  to  the  largest  generator  and  distributer 
of  hydro-electric  power  in  existence.    The  book  tells  of 
the  almost  unlimited  power  resources  of  Ontario,  men- 
tioning the  varied  power  problems  and  the  projected 
development   of   the    St.    Lawrence    River.    The   whole 
subject  is  treated   in   twenty   main   chapters,   with   an 
appendi.x  of  five  sections. 

Schaltungsschemata  Elektrischer  Stakkstrom  An- 
LAGEN.      By    Prof.    Dr.    J.    TeichmuUer.      Vol.    1 : 
Direct-Current   Diagrams.      Second    edition.      131 
pages,  27  plates.     Munich  and  Berlin:     R.  Olden- 
bourg. 
This  is  primarily  a  textbook  for  the  student,  contain- 
ing the  description  and  connection  diagrams  of  about 
250    different    direct-current    systems    for   varied    pur- 
poses and  twenty-five  diagrams  of  existing  direct-cur- 
rent power  stations.     Several  pages  are  devoted  to  the 
series  high-voltage   direct-current   Thuiy   system.      AH 
the   many   diagrams   are   drawn    uniformly,    using   the 
standard  symbo'.s  authorized  in  Germany.     The  author 
has   endeavored   to  make  even   the   most   complex   dia- 
grams clear.     To  the  engineer  who  has  to  lay  out  the 
diagram    for    direct-current    power    plants    this    book 
should  give  many  valuable  suggestions. 


Connecting  Induction  Motors.  By  A.  M.  Dudley. 
New  York:  McGraw-Hill  Book  Company,  Inc. 
252  pages,  289  illustrations. 
Several  good  books  have  been  written  covering  the 
theory  of  the  induction  motor,  but  none  of  these  has 
presented  the  interpretation  of  the  theory  of  winding 
designs  in  as  practical  a  way  as  Mr.  Dudley  has  done. 
The  book  is,  therefore,  a  valuable  addition  to  the  tech- 
nical literature  of  the  asynchronous  motor.  The  first 
seven  chapters  deal  with  the  rotating  magnetic  field, 
types  of  windings,  chording  the  windings,  and  the 
effects  of  voltage  phase  and  frequency  on  windings. 
The  remaining  seven  chapters,  which  occupy  about  half 
the  text,  deal  with  the  practical  considerations  in  modi- 
fying windings  to  suit  new  conditions  and  in  rewinding 
old  cores.  A  valuable  feature  of  these  practical  dis- 
cussions of  winding  designs  is  the  section  devoted  to 
standard  group  diagrams  for  windings  of  from  two  to 
fourteen  poles,  of  which  there  are  eighty,  showing  the 
proper  connections  of  coil  groups  for  the  various  series 
and  parallel  combinations  of  star  and  delta  connections. 
These  diagrams  are  for  the  windings  ordinarily  used 
on  stators.  In  the  last  chapter  wave  diagrams  for  the 
windings  of  wound  rotors  are  discussed  and  eleven  dia- 
grams shown.  The  book  reflects  a  wide  experience  in 
induction-motor  design  to  meet  the  varying  conditions 
of  service  and  gives  the  student   and  practical  man  a 


Die  Transformatoren.  By  Dr.  Milan  Vidmar.  Ber- 
lin: Julius  Springer.  700  pages,  297  illustrations. 
Books  on  transformers  are  few  and  far  between,  and 
there  has  really  been  no  modern  up-to-date  book  on  this 
subject  known  at  all.  If  ever  a  book  filled  a  badly  felt 
gap,  therefore,  it  is  Vidmar's  work  on  transformers. 
The  author's  name  is  well  known  to  electrical  engineers 
because  of  a  great  many  practical  articles  by  him  which 
appeared  in  Austrian  and  German  electrical  paper.s. 
He  is  one  of  a  few  gifted  men  who  know  how  to  explain 
in  simple  words  or  equations  the  most  intricate  phy- 
sical problems  which  the  designer  of  electrical  ap- 
paratus has  to  face  in  his  daily  work.  It  is  a  safe 
assumption  that  this  book  would  become  the  companion 
of  every  transformer  designer  if  an  English  transla- 
tion of  it  were  available.  In  fourteen  chapters  the 
author  deals  with  the  individual  parts  of  a  transformer, 
like  the  core,  the  winding,  the  tank,  the  leads,  the 
heating  problem,  the  price  and  the  general  dimensions. 
He  then  devotes  separate  chapters  to  the  small  trans- 
former, the  dry  t.vpe,  the  oil-immersed  type  and  the 
large  power  type  and  describes  finally  the  parallel  oper- 
ation, phase  transfoi-mation  and  measurements.  The 
book  shows  not  only  the  best  and  quickest  way  to 
design  each  of  the  important  elements  of  a  transformer, 
but  goes  a  step  further  and,  by  the  introduction  of 
many  practical  examples  of  actually  built  machines, 
translates  the  mathematical  results  immediately  into 
concrete  values.  It  is  these  many  practical  examples 
which  will  make  the  book  appeal  to  every  designer. 
Two  transformers,  a  16,000-kva.,  56,000-volt,  three- 
phase  machine  and  a  3,000-kva.,  60.000-amp.  single- 
phase  furnace  type,  are  described,  with  comp'ete  calcu- 
lations in  all  details  of  parts  and  assembly  drawnngs 
and  photographs.  Much  original  work  is  contained  in 
the  chapter  on  heat  dissipation.  The  whole  book  is 
based  entirely  on  European  experiences,  which  in  a 
number  of  instances  differ  considerably  from  our 
American  standards.  A  striking  deviation  is  found, 
for  example,  in  the  water-cooling  systems  recoti- 
mended.  An  addition  of  American  and  English  methods 
and  experiences  in  the  art  of  the  design  of  transform- 
ers would  be  a  valuable  amendment  to  this  otherwise 
splendid  work. 
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The  Welding  Encyclopedia.  Compiled  and  edited  by 
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Engineer  Publishing  Company.     326  pages,  illustrated. 
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News  of  the  Industry 

Chronicle  of  Imp>ortant  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Northwest  Superpower  Survey 
Under  Way 

THE  committee  which  has  been  organized  to  study 
the  need  or  desirability  of  working  toward  a  super- 
power transmission  system  in  the  Northwest  will  send 
out  soon  to  the  utilities  and  industries  in  that  section 
a  questionnaire  from  the  responses  to  which  data 
will  be  compiled.  It  is  not  expected  that  steps  toward 
actual  construction  will  be  taken  for  several  years 
as  the  immediate  needs  of  the  territory  are  being  sat- 
isfactorily taken  care  of  by  the  existing  organizations 
and  transmission  systems.  Until  the  industrial  ex- 
pansion exceeds  the  capacities  of  the  present  systems 
and  the  available  minor  power  sites  are  all  developed 
there  appears  unlikely  to  be  any  economic  pressure 
which  will  force  the  development  of  the  major  power 
sites  at  which  energ>-  can  feasibly  be  developed  only 
in  large  blocks.  In  this  territory  the  primary  basis 
for  the  development  of  a  superpower  transmission 
system  is  not  the  saving  of  fuel  but  the  expansion 
of  industry  and  agriculture  through  the  use  of  the 
large  hydro-electric  resources  as  yet  virtually  un- 
touched. 

Securities  Totaling  $5,000,000  Offered 
by  Electric  Companies  This  Week 

OFFERINGS  of  securities  of  electric  light  and  power 
companies  this  week  have  included  $3,000,000  first 
mortgage  7  per  cent  gold  bonds,  series  D,  of  the  Wept 
Penn  Power  Company,  due  March  1,  1946,  and  non-call- 
able to  Aug.  1,  1926,  and  $500,000  first  and  refunding 
mortgage  7  per  cent  sinking-fund  gold  bonds,  series  B, 
of  the  Great  Western  Power  Company  of  California, 
due  Aug.  1,  1950.  The  price  of  the  issue  first  named 
is  981  and  interest,  to  yield  7.15  per  cent,  and  the  price 
of  the  other  issue  is  96  and  interest,  to  yield  7.33  per 
cent. 

The  Middle  West  Utilities  Company  announces  an 
issue  of  $1,500,000  in  twenty-year  8  per  cent  secured 
gold  notes,  series  C.  They  will  be  offered  in  denomina- 
tions of  $100,  $500  and  $i,000  at  951  and  interest  and 
will  yield  8 J  per  cent. 


Association  and  that  its  managing  director,  George  H. 
Gushing,  has  gone  on  record  as  a  firm  believer  in  a  coal 
exchange.  "The  establishment  of  an  exchange,"  he  is 
quoted  as  saying,  "must  be  predicated  on  the  possibility 
of  first  grading  the  coal  and  then  inspecting  it.  To  work 
this  out  will  take  time.  Any  revolution  within  an 
industi-j'  requires  patient  work,  but  the  benefits  which 
would  come  to  the  industry  will  be  such  as  to  justify 
the  effort  that  its  establishment  will  entail." 


Establishment  of  a  Coal  Exchange  Finds 
Advocate  in  Senate 

■]\  JT:ETING  an  attack  on  the  cotton  exchanges.  Senator 
IVl  Pvansdell  of  Louisiana  declared  the  other  day  that 
there  is  favor  in  the  administration  for  a  coal  exchange 
as  a  step  necessary  to  the  reduction  of  fluctuations  in 
price  and  to  the  general  stabilization  of  the  coal 
industry.  His  information  is  that  a  proposal  to  estab- 
lish a  coal  exchange  will  soon  be  made  and  that  pro- 
ducers of  coal  very  generally  favor  the  idea.  In  this 
connection  it  develops  that  the  matter  has  been  the  sub- 
ject of  discussion  within  the  American  Wholesale  Coal 


Mexican  Power  Shortage  Requires  New 
Plant  to  Meet  Demand 

TO  MEET  the  acute  shortage  of  power  in  and  around 
Mexico  City  the  Mexican  Light  &  Power  Company 
has  been  granted  a  concession  contract  by  the  Mexican 
Minister  of  Agriculture  and  Development  covering  the 
construction  of  an  additional  plant  of  approximately 
40,000  hp.  on  the  Necaxa  River  below  its  present 
hydro-electric  plant  of  53,600  kw.  capacity.  An  addi- 
tional 10,000-kw.  unit  is  now  being  added  to  this  plant 
and  approximately  5,000  kw.  of  additional  capacity  will 
be  added  to  the  company's  steam  plant  in  Mexico  City. 
The  shortage  which  has  resulted  in  the  company's 
restricting  the  use  of  power  to  an  extent  of  about  20 
per  cent  among  its  customers  while  aggravated  by 
drought  conditions  is  really  due  to  the  increased  demand 
for  electric  energj'.  The  population  of  Mexico  City  has 
increased  rapidly  since  the  revolution  and  some  esti- 
mates place  the  present  population  between  750,000 
and  1,000,000  as  compared  with  345,000  in  1912.  There 
has  also  been  a  great  demand  for  power  from  mining 
companies  which  are  resuming  operations  on  a  large 
scale,  and  the  company  feels  that  it  will  find  a  ready 
market  for  its  additional  capacity  as  soon  as  it  is  in- 
stalled. 

Los  Angeles  Sells  Bonds  to  Buy  Edison 
System 

THE  City  Council  of  Los  Angeles  has  authorized  the 
sale  of  $13,500,000  of  5  per  cent  bonds  for  $11,965,- 
000  in  order  to  purchase  the  distribution  system  of  the 
Southern  California  Edison  Company  vuthin  the  city 
limits.  In  1917  the  city  brought  suit  to  condemn  this 
property  but  was  not  satisfied  with  the  price  set  by  the 
California  Railroad  Commission  and  therefore  did  not 
acquire  it.  Later  an  operating  agreement  was  entered 
into  under  which  the  company  agreed  to  sell  the  prop- 
erty for  approximately  $11,000,000  plus  the  cost  of  ex- 
tensions and  betterments  made  between  then  and  the 
time  of  transfer.  This  agreement  was  extended  until 
March  1,  1922,  but  the  city  officials  have  expressed  their 
opinion  that  the  company  would  be  willing  to  transfer 
the  property  sooner  in  order  to  have  the  money  avail- 
able for  its  con.struction  program.  This  the  company 
apparently  is  unwilling  to  do,  it  having  been  stated  by 
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R.  H.  Ballard,  vice-president  and  general  manager,  that 
his  company  must  plan  its  financing  far  in  advance,  the 
conclusion  being  therefore  drawn  that  the  company  will 
not  accept  payment  at  this  time.  Should  the  city  sell 
the  bonds  now,  it  has  been  pointed  out  that  a  loss  would 
accrue  representing  the  difference  between  the  interest 
paid  on  them  and  that  received  from  bank  deposfts  of 
the  cash.  A  suit  was  immediately  filed  by  a  taxpayer 
to  test  the  validity  of  the  sale. 


Joint  Receivership  for  Two  Utilities  Ends 
Fifteen- Year  Competition 

WITH  the  resignation  of  Roy  Rushton  as  receiver 
of  the  Montgomery  (Ala.)  Light  &  Traction  Com- 
pany and  the  appointment  of  S.  B.  Irolan,  who  has  been 
receiver  for  the  Montgomery  Light  &  Water  Power 
Company,  as  receiver  for  both  companies,  the  way  has 
finally  been  cleared  for  a  settlement  of  one  of  the  most 
long-drawn-out  instances  of  public  utility  competition 
in  the  history  of  the  industry.  For  the  past  fifteen 
years  these  companies  have  competed  for  the  electric 
light  and  power  business  in  Montgomery,  the  light  and 
traction  company,  as  the  name  indicates,  operating  elec- 
tric and  street  railway  departments  and  the  light  and 
water  power  company  operating  electric  and  gas  depart- 
ments. 

The  competition  was  of  a  cut-throat  nature,  involving 
much  duplication  of  lines  and  equipment,  and  rates  for 
service  were  not  sufficient  to  provide  a  return  on  the 
investment.  As  a  result  of  these  conditions  the  Mont- 
gomery Light  &  Traction  Company  was  thrown  into  the 
hands  of  a  receiver  in  1918.  Efforts  were  made  by  the 
receiver  to  obtain  an  increased  fare  on  the  traction 
system  in  order  to  put  the  company  on  its  feet.  Some 
increases  were  allowed,  but  they  were  not  sufficient. 
In  March,  1920,  the  Montgomery  Light  &  Water  Power 
Company,  which  is  operated  by  the  Doherty  organiza- 
tion, was  also  put  in  the  hands  of  a  receiver. 

The  Doherty  company  has  now  acquired  a  controlling 
interest  in  the  traction  company,  and  the  appointment 
of  Mr.  Irelan  as  receiver  for  both  companies  is  pre- 
liminary to  a  complete  reorganization  and  consolidation 
of  the  two.  It  was  stated  at  the  New  York  office  of 
Henry  L.  Doherty  &  Company  that  full  details  of  the 
reorganization  have  not  yet  been  worked  out. 


Southern  Power  Granted  Rate  Increase 
with  Standard  Schedule 

AFTER  hearings  extending  over  a  period  of  six 
.months  before  the  corporation  commission  of  North 
Carolina  the  Southern  Power  Company  was  granted  per- 
mission to  increase  its  rates  approximately  20  per  cent. 
The  increase  allowed  gives  the  company  about  one-half 
the  amount  sought  in  its  petition,  and  the  order,  which 
went  into  effect  Aug.  1,  will  produce  additional  revenue 
of  about  $750,000  per  annum. 

Opposing  the  Southern  Power  Company  in  its  peti- 
tion for  increased  rates  were  the  cotton  mill  owners, 
municipalities  and  other  users  of  power  who  denied  the 
authority  of  the  corporation  commission  to  fix  rates 
for  power.  An  attempt  was  also  made  in  the  State 
Legislature  to  pass  a  measure  which  in  intent  would 
restrain  the  corporation  commission  from  interfering 
with  established  power  rates.  This  bill  was  given 
favorable  action  by  the  Senate  but  failed  in  the  House 
by  one  vote. 


The  order  as  handed  down  carries  the  commission's 
denial  of  the  contention  of  the  power  users  that  the 
fixing  of  rates  is  a  matter  for  the  Interstate  Commerce 
Commission  and  places  the  Southern  Power  Company 
under  the  regulation  of  the  commission.  The  rates  de- 
clared supersede  all  existing  individual  contracts,  and 
in  the  place  of  a  variable  rate  the  commission  estab- 
lished a  fixed  and  standardized  rate  for  each  of  the 
nine  different  classifications  into  which  all  consumers 
are  divided. 

Both  the  Southern  Power  Company  as  petitioner  and 
the  power  users  as  respondents  have  filed  exceptions  to 
the  order  and  while  the  exceptions  may  not  be  argued 
in  court  neither  the  petitioner  nor  respondents  wish  to 
be  put  in  the  position  of  acquiescence  in  the  order.  It 
is  not  expected  that  further  action,  if  any,  will  be  taken 
until  after  the  first  bills  under  the  new  rates  have  been 
rendered,  which  will  be  about  Sept.  1. 


Pacific  Coast  Companies  Gain  Through 

Oil  Price  Reduction 

ANNOUNCEMENT  that  the  Standard  Oil  Company 
l\  of  California  has  reduced  the  price  of  crude  oil 
another  25  cents  a  barrel  was  received  with  gladness  by 
the  public  utilities  on  the  Pacific  Coa.st.  The  reduction 
affects  all  of  the  Pacific  Coast  States  and  comes  on  top 
of  a  similar  reduction  which  went  into  effect  on  May  15, 
making  a  drop  in  the  price  of  oil  so  far  this  year  of 
50  cents  a  barrel.  Many  companies  which  are  tied  up 
with  contracts  for  fuel  oil  will  not,  of  course,  benefit 
immediately,  but  buying  for  some  time  has  been  on  a 
hand-to-mouth  basis.  Many  million  barrels  of  oil  are 
consumed  in  the  steam  reserve  stations  of  the  electric 
light  and  power  companies  so  that  the  reduction  in  price 
will  make  a  marked  showing  in  operating  expenses.  A 
year  ago  the  electric  light  and  power  companies  of  Cali- 
fornia alone  had  to  burn  more  than  2,000,000  barrels  of 
oil  in  excess  of  usual  requirements  because  of  drought, 
and  while  similar  conditions  do  not  obtain  this  year,  the 
saving  nevertheless  will  not  fall  far  short  of  $1,000,000. 


Three  States  Discuss  Development  of 
Power  on  Colorado  River 

WAYS  and  means  of  developing  power  on  the  Colo- 
rado River  were  the  subject  of  a  series  of  con- 
ferences held  last  week  in  Los  Angeles  between  city 
officials,  representatives  of  the  state  engineering  de- 
partments of  Nevada  and  Arizona,  and  officials  of  various 
irrigation  districts  and  cities  of  southern  California. 
The  city  officials  of  Los  Angeles  have  indicated  a  desire 
for  that  city  to  undertake  a  large  share  in  the  develop- 
ment of  power  at  the  Boulder  Canyon  dam  site,  which 
is  on  the  Colorado  River  near  the  junction  of  California, 
Nevada  and  Arizona.  This  expression  of  view  was  in 
answer  to  an  inquiry  made  by  Director  Davis  of  the 
Reclamation  Service.  The  irrigation  districts  are  in- 
terested in  the  probable  cost  to  them  of  the  flood  protec- 
tion resulting  from  the  building  of  the  dam,  and  the 
municipalities  are  interested  in  power  which  they  may 
obtain.  The  latter  has  been  estimated  at  700,000  hp. 
and  the  cost  at  $55,000,000.  It  is  understood  that  Ari- 
zona and  Nevada  are  desirous  of  seeing  active  develop- 
ment work  begin  but  wish  to  be  assured  that  it  will  be 
done  by  agencies  which  will  pay  taxes  and  be  under 
regulation. 
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New  Ornamental  Street-Lighting  System 
for  T^in  Falls 

INSTALLATION  of  a  new  street-lighting  system,  to 
include  erection  of  108  ornamental  curb  lights  along 
Main  Avenue  and  Shoshone  Street,  has  been  authorized 
by  the  Twin  Falls  (Idaho)  City  Council,  and  the 
revised  contract  with  the  Idaho  Power  Company  cover- 
ing the  work  has  been  approved.  The  power  com- 
pany is  to  install  the  system  under  the  supervision  of 
R.  E.  Bobier,  supervising  foreman  of  operations  for 
the  city.  The  equipment  has  been  on  hand  for  some 
time. 

Kansas  Gty  Contracts  for  Uniform  Street- 
Lighting  System 

A  UNIFORM  street-lighting  system  has  been  adopted 
by  Kansas  City,  which  has  just  contracted  with  the 
Kansas  City  Light  &  Power  Company  for  the  instal- 
lation of  approximately  7,000  lamps.  It  is  expected 
that  by  the  time  they  are  installed  the  number  will  be 
doubled  in  order  to  keep  step  with  the  progress  of  the 
city,  the  residential  districts  of  which  are  rapidly 
expanding.  An  initial  order  for  2,000  "Novalux"  units 
has  already  been  placed  with  the  General  Electric  Com- 
pany, and  additional  orders  will  follow  as  the  work 
progresses. 

At  present  the  business  district  has  a  "bright  waj'" 
consisting  of  1,200  trolley  poles  equipped  with  four 
100-watt  multiple  lamps,  each  in  an  individual  globe. 
Between  the  business  district  and  the  residential  section 
4-amp.  magnetite-arc  lamps  of  the  pendent  tj^pe  and 
600-cp.  lamps  with  band  refractors  in  "Novalux" 
fixtures  are  installed.  The  residential  section  is  lighted 
by  gas. 

The  present  street  lamps  will  be  replaced  by  952 
600-cp.  series  lamps  in  the  downtown  district  and  300 
400-cp.  series  lamps  in  the  outlying  business  district. 
To  replace  gas  lighting  on  streets,  boulevards  and  parks 
1,080  600-cp.  lamps  on  standards  will  be  used.  Twelve 
of  the  city's  parks  will  be  lighted  with  357  units  of 
the  same  type.  The  total  number  of  new  street  lamps 
covered  by  the  contract  is  6,980.  These  replace  5,421 
which  were  in  use  April  1. 


twelve  all-night  lamps  and  144  midnight  lamps  on 
forty-two  standards.  The  cost  of  installation  is  $32,- 
000,  The  system  on  Fourth  South  Street  will  include 
fourteen  standards  having  thirty-eight  midnight  lamps 
and  four  all-night  lamps.  The  cost  of  installation  is 
$10,000.  Work  on  the  new  lighting  systems  was  begun 
June  24  and  has  progressed  steadily  since. 


Salt  Lake  City  Adding  to  Its  "White 
Way"  System 

INSTEAD  of  one  there  v/ill'be'four  "white  ways" 
in  Salt  Lake  City's  business  district  by  the  middle 
of  September  when  the  three  new  lighting  systems 
now  being  installed  are  completed.' 

The  new  lighting  systems  which  the  city  is  installing 
under  contract  let  to  the  Utah  Power  &  Light  Company, 
at  a  cost  of  $85,800,  will  be  almost  identical  with  the 
one  on  Main  Street,  which  is  considered  to  be  one  of 
the  best  illuminated  streets  in  the  country.  The  plans 
call  for  fourteen  standards  on  a  block,  seven  on  each 
side  of  the  street,  with  three  6.6-amp.  arc  lamps  on 
each  standard.  The  standards  are  ornamental  casings 
of  cast  iron  and  are  25  ft.  10  in.  in  height.  The  arc 
lamps  are  arranged  in  triangular  form,  the  lower  lamp 
being  18  ft.  above  the  sidewalk.'  The  State  Street 
system  will  comprise  fifty-six  standards,  having  six- 
teen all-night  lamps  and  152  which  will  burn  up  to 
niidniirht.  The  cost  of  installation  of  this  system  is 
M3,000.    The  system  on  Third  South  Street  will  have 


Power  Board  Urged  to  Use  N.  E.  L.  A. 
Accounting  Oassification 

HENRY  J.  PIERCE,  representing  Franklin  T.  Grif- 
fith, chairman  of  the  water-power  committee  of 
the  National  Electric  Light  Association,  and  a  commit- 
tee from  the  Accounting  Section  of  the  association,  with 
H.  M.  Edwards  as  chairman,  conferred  this  week  with 
Executive  Secretary  Merrill  of  the  Federal  Power  Com- 
mission in  support  of  the  N.  E.  L.  A.  uniform  classifica- 
tion of  accounts.  It  was  urged  that  while  the  account- 
ing rules  of  the  commission  will  not  be  applicable  in 
states  where  public  service  commissions  already  have 
prescribed  accounting  rules,  the  N.  E.  L.  A.  classifica- 
tion should  be  adopted  by  the  commission  for  use  in 
other  states.  The  committee  pointed  out  the  value 
of  such  procedure  since  state  commissions  are  working 
toward  a  uniform  classification  of  accounts  virtually 
the  same  as  those  of  the  N.  E.  L.  A.  After  the  con- 
ference the  committee  was  requested  to  prepare  and 
file  a  brief  on  or  before  Oct.  1. 


Promising  Signs  Discerned  on  Industrial 
Horizon 

A  SLIGHT  improvement  in  the  business  situation  is 
reported  by  Archer  Wall  Douglas,  chairman  of  the 
committee  on  statistics  and  standards  of  the  United 
States  Chamber  of  Commerce,  in  his  monthly  state- 
ment, just  issued.  Retail  merchants,  he  says,  are  act- 
ually buying  goods  again  instead  of  having  them 
sold  altogether  by  the  traveling  salesman;  there  has 
been  an  increase  in  the  working  forces  of  some  rail- 
roads, and  the  nation  is  in  the  initial  stages  of  emer- 
gence from  the  long  depression. 

"One  of  the  serious  handicaps  of  business,"  Mr. 
Douglas  avers,  "lies  in  the  difficulty  in  obtaining  a 
living  profit,  because  the  cost  of  doing  business  has 
not  yet  been  adjusted  to  the  still  high  prices  of  neces- 
sary supplies  and  the  expense  of  many  of  the  operat- 
ing methods.  Moreover,  the  prime  need  is  to  make 
sales  so  as  to  preserve  some  reasonable  relation  be- 
tween the  values  of  output  and  the  cost  of  operation. 
In  order  to  do  this  care  must  always  be  taken  that  the 
prices  made  are  not  out  of  line  and  apparently  too  high, 
and  any  attempt  to  make  sales  beyond  the  immediate 
wants  of  the  purchaser  must  only  too  frequently  be 
accompanied  by  some  inducement  in  price." 

The  flood  of  winter  wheat  that  came  upon  the  mar- 
ket in  June  indicated  the  belief  of  farmers  that  pre- 
vailing prices  should  be  taken  advantage  of,  the  re- 
lease of  frozen  credits  in  the  country  banks  as  the 
farmers  procured  currency  from  their  sales,  and  the 
probable  slow  improvement  in  business  upon  the 
countryside  as  the  summer  wanes.  Exports  of  wheat 
have  been  much  larger  than  for  a  number  of  years. 
Exports  of  meat  products,  on  the  other  hand,  are 
below  those  of  war  time,  but  improvement  is  looked 
for. 


336 


ELEC'TRICAL     WORLD 


Vol.  78.  No.  7 


World's  Largest  Radio  Station  to  Be 
in  Operation  Soon 

I'^HE  largest  and  mo.st  powerful  radio  plant  in  the 
world,  the  new  central  .station  of  the  Radio  Cor- 
poration of  America  on  Long  Lsland,  N.  Y.,  will  be 
formally  opened  for  service  in  the  latter  part  of  August 
or  early  in  September.  Two  of  the  wings  or  spokes  of 
the  wheel-like  arrangement  of  the  antenna  tovver.s  are 
complete.  Twelve  steel  towers,  each  400  ft.  high,  com- 
pose the  two  wings  or  one  operating  unit.  When  the 
entire  station  is  complete  there  will  be  twelve  of  these. 
The  total  distance  between  the  first  and  twelfth 
towers  of  the  complete  unit  is  approximately  3  miles. 
In  the  center  of  these  twelve  towers  is  the  central  power 


NEW  RADIO  PLANT  ON  LONG  ISLAND,  N.  Y. 

house,  which  is  now  completed,  and  two  of  the  200-kw. 
Alexanderson  high-frequency  alternators  have  been 
installed  and  are  ready  for  operation. 

The  receiving  station  designed  to  operate  in  connec- 
tion with  "Radio  Central"  is  at  Riverhead,  L.  L,  about 
17  miles  away.  This  receiving  center  is  capable  of  inter- 
cepting six  different  messages  simultaneously.  The 
control  system  is  so  arranged  that  there  are  no  actual 
receiving  operators  present.  The  aerials  pick  up  the 
signals,  special  apparatus  in  turn  directs  these  to  a 
regular  land  wire,  and  finally  the  messages  are  received 
in  New  York  City. 

Excess  Profits  Taxes  and  High  Surtaxes 
May  Be  Repeale<l 

BY  CUTTING  down  governmental  expenditures  and 
by  refunding  operations  the  administration  hopes 
to  avoid  the  levying  of  any  new  taxes  and  to  avoid 
increasing  any  existing  tax  except  the  income  tax  on 
corporations.  The  ways  and  means  committee  agrees 
to  recommend  an  increase  of  5  per  cent  in  the  income 
tax  of  corporations,  bringing  it  up  to  15  per  cent, 
instead  of  the  2^  per  cent  increase  which  had  been 
expected.  If  present  plans  go  through  it  will  be 
unnecessary  to  levy  a  tax  on  bank  checks  and  automo- 
biles, and  they  will  make  unnecessary  any  increase  in 
the  rate  of  first-class  postage.  It  also  will  be  possible  to 
repeal  the  excess  profits  tax,  the  transportation  tax, 
certain  of  the  luxury  taxes  and  surtaxes  above  32  per 
cent,  and  to  double  the  dependent-person  exemption. 


The  government's  requirements  for  the  current  fiscal 
year  will  be  slightly  in  excess  of  $4,000,000,000.  It  is 
the  consensus  of  opinion  in  Washington  that  that 
amount  can  be  provided  tiy  the  plan  now  taking  shape. 
The  bill  providing  for  such  a  program  is  expected  to 
go  to  the  House  next  week. 

The  excess  profits  tax  was  being  relied  upon  to  fur- 
ni.sh  $4.')0,000,000  in  revenue  during  the  current  fiscal 
year.  This  will  be  more  than  offset  by  the  $3.50,000,000 
reduction  in  federal  expenditures  and  by  the  influx  of 
an  additional  $12.5,000,000  from  the  increased  tax  on 
corporations.  There  has  been  an  almost  universal 
demand  on  the  part  of  business  to  bring  the  levying  on 
excess  profits  to  an  end,  and  the  same  is  equally  true  of 
the  very  high  surtaxes. 

With  surtaxes  ranging  up  to  65  per  cent  on  top  of  an 
8  per  cent  normal  tax  it  is  not  difficult  to  see  why  so 
much  capital  is  seeking  tax-exempted  securities.  To 
the  electrical  industry  this  has  been  a  real  menace  be- 
cause it  limited  the  money  available  for  the  develop- 
ment of  light  and  power  properties  and  consequently 
meant  a  loss  of  business  to  manufacturers. 

There  has  also  been  a  strong  demand  from  many 
quarters  for  a  sales  tax  as  a  method  of  raising  money. 
There  has  developed,  however,  on  the  part  of  Republican 
leaders  in  the  House  a  strong  antipathj'  to  this  means  of 
taxation. 

Illuminating  Engineering  Society 
Announces  Partial  Program 

A  PARTIAL  program  for  its  annual  convention,  to 
be  held  at  the  Powers  Hotel,  Rochester,  N.  Y.,  on 
Sept.  26-29,  has  been  announced  by  the  Illuminating 
Engineering  Society  as  follows: 

Monday,  Sept.  26 

Afternoon. — Presidential  address,  Gen.  George  H.  Harries; 
report  of  council,  Clarence  L.  Law;  "The  Past  Year's  Prog- 
ress in  Illuminating  Engineering,"  committee  on  progress 
(F.  E.  Cady,  chairman)  ;  "Further  Standardization  of 
Nomenclature,"  committee  on  nomenclature  and  standards 
(A.  E.  Kennelly,  chairman) ;  "Code  of  Lighting  Factories, 
Mills  and  Other  Workplaces,"  committee  on  lighting  legis- 
lation  (L.  B.  Marks,  chairman). 

Tuesday,  Sept.  27 

Morning. — "Effects  of  Radiation  on  the  Eye,"  Louis  B^ll 
and  F.  H.  Verhoeff;  "The  Effect  of  Variations  of  Visual 
Angle  and  Intensity  and  Composition  of  Light  on  Important 
Ocular  Functions,"  C.  E.  Ferree  and  Gertrude  Rand;  "Speed, 
Accuracy  and  Constancy  of  Visual  Response  as  Influenced 
by  Distributions  of  Brightnesses,"  H.  M.  Johnson;  "Eye 
Fatigue  in  Industry."  Max  Poser. 

Afternoon. — "Sky  Brightness  and  Daylight  Illumination 
Measurements,"  committee  on  sky  brightness  (H.  H.  Kim- 
ball, chairman)  ;  "The  Quality  of  Light  and  the  Brightness 
of  Various  lUuminants  as  Determined  from  Their  Color 
Temperature,"  E.  P.  Hyde  and  W.  E.  Forsythe;  "A  Low- 
Voltage,  Self-Starting  Neon-Tungsten  Arc-Incandescent 
Lamp,"  D.  McFarlan  Moore;  "Incandescent  Lamp  Temper- 
atures as  Related  to  Mo<lern  Lighting  Practice."  Chester  L. 
Dows;  "The  Code  of  Fixture  Design  and  Installation."  com- 
mittee to  co-operate  with  fixture  manufacturei-s  (M.  Luck- 
iesh,  chairman). 

Evening. — "Animal  Light,"  E.  Newton  Harvey;  "Lumin- 
escence as  a  Factor  in  Artificial  Lighting."  E.  L.  Nichols. 

Wednesday.  Sept.  28 

Morning. — "A  Determination  by  Various  Dri%'ers  of  the 
Desired  Road  Illumination  from  Automobile  Headlamps," 
H.  H.  Madgsick  and  R.  N.  Falge;  "Motor  Vehicle  Headlight- 
insr  in  Massachusetts,"  A.  W.  Devine;  "The  Theory  of  the 
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Flicker  Photometer  Paints  for  Integrating:  Spheres,"  A.  H. 
Taylor;  "Interlaboratory  Photometric  Measurements  of  Gas- 
Filled  Tungsten  Lamps,"  F.  E.  Cady  and  W.  E.  Forsythe. 

Thursday,  Sept.  29 

Morning. — "Illuminating  Engineering  Factors  in  Electric 
Sign  Design,"  C.  A.  Atherton;  "Illumination  and  Traffic 
Accidents — Statistics  from  Thirty-two  Cities,"  E.  A.  Ander- 
son and  0.  F.  Haas;  "Application  of  Illuminating  Engineer- 
ing Principles  in  Merchandising,"  W.  L.  Goodwin. 

Afternoon. — "The  Lighting  of  Clothing  Factories,"  A.  B. 
Oday  and  R.  W.  Peden;  induction  of  president-elect.  Dr. 
George  S.  Crampton  of  Philadelphia,  Pa. 

Additions  to  the  program  and  the  entertainment 
features  of  the  convention  will  be  announced  later. 

Government  Mo\ing  Slowly  on  Muscle 
Shoals  Offers 

ADVICES  from  Washington  indicate  that  no  action 
2\  will  be  taken  on  the  offer  of  Henry  Ford  for  the 
developments  at  Muscle  Shoals,  Ala.,  until  consideration 
is  given  to  other  offers  now  in  the  hands  of  the  War 
Department.  Secretary  Weeks  has  just  returned  from 
a  ten  deys'  vacation  with  the  President,  and  it  is  ex- 
pected that  he  will  soon  take  up  among  other  things  the 
details  of  the  much-exploited  offer  of  Mr.  Ford. 

It  is  pointed  out  by  some  in  close  touch  with  legisla- 
tion at  Washington  that  one  of  the  first  questions  the 
Secretary  of  War  will  have  to  consider  is  whether  Con- 
gress would  be  willing  to  appropriate  a  large  amount 
of  new  money  to  comply  with  the  terms  of  the  contract 
Mr.  Ford  asks  for.  The  idea  that  Mr.  Ford  is  offering 
to  spend  his  own  money  in  order  to  relieve  the  govern- 
ment of  its  white  elephant  at  Muscle  Shoals  is  ridiculed 
by  many  conversant  with  the  facts. 

According  to  competent  engineers,  to  deliver  Muscle 
Shoals  in  the  shape  demanded  by  Mr.  Ford  the  govern- 
ment will  have  to  complete  the  Wilson  dam,  install 
600,000  hp.  of  equipment  there,  build  dam  No.  3  and 
install  2.50,000  hp.  of  electrical  equipment,  purchase  or 
condemn  certain  rights-of-way,  transmission  lines,  pat- 
ents, etc.,  and  encounter  other  expenses,  including  the 
cancellation  of  certain  outstanding  contracts.  To  do  all 
these  things  it  is  estimated  the  government  will  have 
to  expend  not  less  than  $60,000,000  additional  money. 

Before  recommending  the  acceptance  of  any  offer 
calling  for  further  expenditures  Secretary  Weeks  will 
probably  confer  with  leaders  in  Congress  about  appro- 
priations, and,  judging  from  discussions  now  going  on 
before  Congress,  any  request  for  additional  funds  is 


hardly  likely  to  receive  encouragement  since  new  appro- 
priations will  mean  new  taxes  at  a  time  when  the  coun- 
try, is  clamoring  for  tax  reductions. 

As  legislative  authority  will  have  to  be  obtained,  it 
will  also  be  necessary  for  the  Secretary  of  War  to  ascer- 
tain whether  Congress  is  ready  to  reverse  itself  on 
water-power  matters.  Mr.  Ford  asks  for  a  virtually 
perpetual  franchise  at  Muscle  Shoals — one  extending 
100  years  with  an  automatic  renewal  at  the  end  of  that 
period.  The  water-power  act  passed  a  year  ago  declared 
the  policy  of  the  United  States  to  limit  all  water-power 
grants  to  fifty  years.  It  may  be  that  Congress  will 
not  be  willing  to  change  about  so  rapidly,  especially 
since  the  water-power  law  was  adopted  after  prolonged 
discussion  on  this  point. 

In  view  of  the  wide  interest  in  the  Muscle  Shoals 
development  caused  by  the  offer  of  Henry  Ford,  an 
engineering  analysis  has  been  made  of  his  proposals  in 
connection  with  the  total  outlay  of  the  government 
necessary  to  the  completion  of  the  projects.  The  gist 
of  this  analysis  is  given  in  tabular  form  herewith.  It 
indicates  a  total  loss  to  the  government  at  the  end  of  the 
hundred-year  period  of  more  than  a  billion  dollars. 


Massachusetts  Rate  and  Capitalization 
Hearings  Post|}oned  Until  Fall 

EARLY  this  fall  the  ]\Iassachusetts  Department  of 
Public  Utilities  will  resume  hearings  upon  impor- 
tant rate  and  capitalization  matters  already  discussed 
before  the  board  in  a  preliminary  way.  And  initial 
hearing  was  held  a  few  days  ago  upon  the  capitaliza- 
tion of  electric  and  gas  companies,  following  the 
failure  of  the  last  Legislature  to  pass  a  law  sponsored 
by  the  Massachusetts  Gas  and  Electric  Association 
which  permitted  the  capitalization  of  premiums.  At 
the  last  session  the  Legislature  ordered  the  commission 
to  conduct  a  thorough  inquiry  into  capitalization  mat- 
ters and  to  report  its  conclusions,  with  recommendations 
for  legislation,  to  the  Legislature  of  1921.  At  the 
initial  hearing  A.  E.  Pillsbur>-,  counsel  for  the  Massa- 
chusetts Gas  Association,  suggested  that  the  whole 
question  of  capitalizing  premiums  be  postponed  until 
a  more  favorable  attitude  on  the  part  of  the  General 
Court  could  be  expected.  H.  I.  Harriman,  president 
New  England  Power  Company,  Boston,  urged  the  com- 
mission by  telegraphic  communication  to  continue  the 
hearing  until  fall.  The  commission  postponed  the 
hearing  to  Sept.  13. 


ANALYSIS  OF  HENRY  FORD'S  PROPOS.\L  OX  MUSCLE  SHOALS 

SlMiims capital  expenditures  of  government;  paymcnti  of  intereM.  maiot'-nanrp  and  KinkinK  fund  hy  Mr.  Ford,  interest  charges  of  government,  and  total  outlay 

of  government  on  plan  proposed,  over  period  of  1 00  years. 


BEBOLT:' 


(a)  ConstruMion  of  Dam  No.  2  romploted  in  1925  and  100-vcar  leane  beginning  Jan.  1,  1926; 

(i>)  100.000  hp.  initallcd  and  ready  for  ^.rrvire.  Dam  No.  2.  bv  Jan.  1.  1926: 

((•)  Construrtion  Dam  .Vo.  3  rnmpl'-ted  in  1929  and  lOO-vrar  lease  beginning  Jan.  I,  1930; 

(il)  80,000  hp.  inptalln<l  and  ready  for  service.  Dam  No.  3,  by  Jan.  1.  1920 


tr)     Capital  expenditure  by  government  for  completing  Da 
(/)     Capital  expenditure  by  government  for  completing  Dan 

pleting  Da 


Additional  capital  outlay  by  government  ii 
Annual  intercut  at  4  per  cent  for  100  years 

Total  outlay  by  government  in  100  years 

Le«s  interest  payments  by  Mr.  Ford  in  100  years. 


2  and  installing  600,000  hp   at  $33,000,000. 
No.  3 and  in.stal1ing  250.000 hp.  at  (25.000,000. 

1  No.  2  and  constructing  Dam  No.  3 


*  per  estimate  government  engineers; 


Net  outlay  by  go\'ernment  in  100  years  over  and  above  Mr.  Ford's  pa 
Mr.  Ford  fails  each  year  to  meet  government  interest  reciuircments  on  r 


)29l. 600.000 
169,415.418 


pital  outlay,  which  de6cit,  compounded  at  4  per  cent,  in 
nnual  paymcnta  which  at  end  of  1 00  years  will  equal 


Mr.  Ford  proposes  to  compound  certa 

Total  net  loss  compotinded  over  100  vears ...  ..■■.••■•■ ,  Jl. 105,027.689 

To  which  should  be  added  $104,346,897.  co-t  to  government  for  property  turned  over  to.  Mr.  Ford  (including  $17,000,000  heretofore  „.  -  ,  ,„, 

spentonDamNo.  2).le85»5.000.000tobepaidby  Mr.  Ford 98. 316.897 

TOTAL  COST  OF  FORD  PROPOSITION  TO  GOVERNMENT $1,203  374.586 
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Water-Power   Promotion    in   Utah. — 

The  Commercial  Club  of  Salt  Lake 
City  has  appointed  a  water-power  de- 
velopment committee  of  which  Lafay- 
ette Hanchett,  president  Utah  Power 
&  Light  (Company,  is  chairman.  The 
duties  of  this  committee  will  be  to 
study  applications  for  power  sites  and 
to  encourage  proper  development  of 
the  water-power   resources  of  Utah. 

Lynn  Ga.s  &  Electric  Reduces  Rates. 
-  A  reduction  in  gas  and  electric  rates 
was  put  into  effect  by  the  Lynn  (Mass.) 
Gas  &  Electric  Company  on  Aug.  L 
Lighting  rates  are  one-half  cent  a  kilo- 
watt-hour less  than  before,  and  power 
rates  are  decreased  IT)  per  cent,  or  to 
the  level  that  existed  before  the  in- 
crease made  effective  last  October.  Re- 
duced costs  of  coal  and  iron  have  made 
the  reductions  possible. 

Ohio  Northern  Voluntarily  Reduces 
Kates. — The  Ohio  Northern  Public 
Service  Company  of  Bowling  Green, 
Ohio,  lately  filed  with  the  Public  Util- 
ities Commission  of  that  state  a  new 
rate  schedule  that  reduced  its  former 
charges  approximately  !)  per  cent, 
effective  July  "0.  The  commissioners 
arc  said  to  think  that  the  period  of 
applications  for  increased  rates  is  over 
and  that  other  companies  will  follow 
the  example  of  the  Ohio   Northern. 

Capacity  of  Enid  (Okla.)  I'lant  to  Be 
Increased  1.50  per  Cent. — Work  has  been 
started  on  improvements  at  the  Enid 
electric  plant  of  the  Oklahoma  Gas  & 
Electric  Company  which  will  increase 
the  capacity  of  that  division  150  per 
cent — an  undertaking  made  necessary 
by  rapidly  growing  business.  Chief 
among  the  improvements,  which  will 
cost  about  $130,000,  is  the  installation 
of  a  new  2,000-hp.  steam  turbine  which 
will  raise  the  rating  of  the  station  to 
.•3,350  hp. 

Chicago  Wireless  Telephone  System 
Opened. — The  Chicago  municipal  wire- 
less telephone  system,  constructed 
under  the  supervision  of  W.  G.  Keith, 
city  Commissioner  of  Electricity,  to  con- 
nect all  police  and  fire  stations,  has 
been  put  in  operation.  Initial  tests 
proved  satisfactory.  The  main  sending 
and  receiving  station  is  on  the  roof  of 
the  City  Hall.  Commissioner  Keith 
stated  that  ultimately  there  would  be 
receiving  stations  on  all  beats  to  enable 
policemen  to  receive  messages  from  sta- 
tions or  fi-om  headquarters. 

Invasion  of  Territory  Charged. — The 
Vallojo  Electric  Light  &  Power  Com- 
pany in  a  complaint  to  the  California 
Railroad  Commission  has  charged  the 
Great  Western  Power  Company  of  Cali- 
fornia with  an  invasion  of  territory  con- 
tiguous to  the  city  of  Vallejo  now 
served  by  the  complainant.  The  Vallejo 
company  recites  that  it  is  operating 
under  a  county  ordinance  approved  by 
the  Railroad  Commission,  that  its  serv- 
ice is  adequate  and  its  rates  i-easonable, 
and  that  it  is  ready  to  supply  all  future 
demands  made  upon  it  for  electric  sei-v- 
ice.  The  Vallejo  company  asserts  that 
a  distribution  system  which  the  Great 
Western  is  now  building  from  its  trans- 
mission line   through   the  district  will 
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duplicate  complainant's  system  and  that 
the  duplication  will  work  to  the  detri- 
ment of  consumers  of  electricity  in  the 
district  and  to  the  injury  of  the  serving 
company. 

Sweden's  Electrical  Power  Grows. — 
According  to  D.  L  Murphy,  United 
States  Consul-General  at  Stockholm, 
the  total  income  from  the  Swedish 
electric  power  stations  in  1920  was 
about  15,070,000  crowns  ($3,063,008  at 
the  average  rate  of  exchange  for  that 
year),  while  that  for  1919  was  12,370,- 
000  crowns.  The  length  of  the  lines 
in  the  towns  and  villages  has  been 
increased  from  1,840  miles  to  2,130 
miles. 

Rate  Reduction  at  Washington,  D.  C. 
• — A  reduction  of  5  per  cent  in  the  sched- 
ule of  the  Potomac  Electric  Lighting 
Company  has  been  ordered  by  the  Pub- 
lic Utilities  Commission  of  the  District 
of  Columbia,  making  the  charge  ap- 
proximately 8  cents  a  kilowatt-hour  in- 
stead of  81  cents  as  previously.  The 
new  rate,  which  becomes  effective  on 
Sept.  1,  was  subject  to  approval  by  the 
courts.  Consumers  who  are  now  paying 
10  cents  for  electricity  will  continue  to 
pay  that  amount,  the  courts  determin- 
ing what  part  of  the  charge  is  to  be  im- 
pounded pending  a  final  determination 
of  the  rate. 

Electric  Drive  for  Lake  and  River 
Vessels. — A  5-ft.  completely  equipped 
model  of  an  electric  ship  designed  to 
operate  on  the  Great  Lakes  and  inland 
rivers  and  canals  is  being  exhibited  in 
Cleveland,  Ohio,  b'-  shipping  interests 
of  that  city.  The  full-size  dimensions 
of  the  freighter  are:  Beam,  36  ft.; 
molded  depth,  13  ft.;  over-all  length,  256 
ft.  The  boat  would  be  equipped  with 
two  300-hp.  full  Diesel  engines  directly 
connected  to  generators  and  two  500- 
hp.  high-speed  motors  directly  con- 
nected to  the  propeller  shaft.  The  cargo 
capacity  would  be  1,100  tons  with  a 
draft  of  9  ft. 

Pueblo  People  Get  New  Viewpoint  on 
Utilities. — The  great  flood  of  last  .June 
at  Pueblo,  Col.,  served  one  useful  pur- 
pose in  giving  to  the  dwellers  in  that 
city  an  object  lesson  on  the  dependence 
of  modern  communities  upon  the  public 
utility  companies  that  serve  them.  The 
Pueblo  Star-JoKnial  expressed  editori- 
ally the  appreciation  felt  by  the  citizens 
of  the  rapid  restoration  of  service  by 
these  formerly  much-criticised  com- 
panies. The  electric  service  supplied  by 
the  .\rkansas  Valley  Railway,  Light  & 
Power  Company  was,  by  arrangement 
with  the  Colorado  Fuel  &  Iron  Com- 
pany,  restored   immediately   after   the 


flood  had  subsided,  the  Arkansas  Valley 
company  thus  becoming  the  first  utility 
to  resume  service. 

Inventors  Are  Active  Despite  Indus- 
(rial  Depression.  —  Applications  for 
patents  during  the  first  six  months  of 
1921  broke  all  records,  numbering 
45,005.  This  is  nearly  300  more  ap- 
plications than  for  the  best  previous 
half-year  period.  During  the  same 
period  there  were  8,369  applications 
for  trademarks,  which  is  also  a  new 
record.  With  the  demands  on  the 
Patent  Office  increasing,  the  capacity 
of  the  office  is  limited  to  the  volume 
of  business  of  twenty  years  ago. 
There  is  pending  in  Congress  a  bill 
providing  for  additions  to  the  force 
and  for  some  increases  in  salaries. 
This  bill  probably  will  pass  in  the 
near  future,  but  it  is  held  that  it  will 
not  meet  the  exigencies  of  the  situation 
and  that  applications  will  continue  to 
accumulate  until  the  pressure  becomes 
sufficiently  great  to  induce  adequate 
legislative  relief. 


Associations  and  Societies 


Empire  State  Gas  and  Electric  Asso- 
ciation.— The  annual  convention  of  this 
association  will  be  held  at  the  Lake 
Placid  Club,  Lake  Placid,  N.  Y.,  on 
Thursday  and  Friday,  Oct.  6  and  7. 
Three  addresses  under  the  general  topic 
of  public  relations  will  be  made.  It  is 
announced  that  the  nominating  commit- 
tee has  made  the  following  nomina- 
tions: For  president,  E.  H.  Rosenquest, 
Bronx  Gas  &  Electric  Company;  first 
vice-president,  E.  H.  Beals,  Buffalo; 
second  vice-president,  S.  J.  Magee,  New 
York  Gas  &  Electric  Corporation;  treas- 
urer, W.  J.  Welsh,  New  York  &  Rich- 
mond Gas  Company;  secretary,  C.  H.  B. 
Chapin;  executive  committee,  to  serve 
three  years:  M.  J.  Braj'ton,  H.  W.  Peck. 
F.  A.Stoughton  and  W.  J.  Welsh;  to 
serve  two  years:  C.  E.  Bennett. 


Coming     Meetings     of     Electrical     and 
Other  Technical  Societies 

Michigan  Electric  Uicht  ,\ssociBtion  —  Ot- 
tawa Beaoli.  MiMh..  Aug.  L'4-25. 

N.  E.  L.  .\..  Now  England  Division — New 
London,  Conn.,  Sept.   6-!l. 

Intprnatlonal  Association  of  Municipal  Elec- 
tricians— Colorado  Springs,  Col..  Sept. 
6-10. 

Ponnsvlvania  Electric  Association — Bedford 
Springs,  Pa..  Sept.  7-10. 

N.  E.  L.  A..  Nebraska  Section  —  Omaha- 
Sept.  14  and  15. 

N.  E.  L.  A..  Great  I.jikes  Division,  and 
Indiana  Electric  Light  .\ssoclatlon — 
French  Lick  Springs.  Sept.   14-16. 

.\ssoeiation  of  Iron  and  Steel  Electrical 
Engineers — Chicago,   .'^ept.    l!'-24. 

N.  E.  I...  A..  Rooky  Mountain  Division,  and 
Colorado  Electric  Light.  Tower  and  Hall- 
way .Association  —  Glenwood  Springs. 
Sept  19-21. 

West  Virginia  -  Kentucky  .\.>isoeiation  of 
Mine.  Meehanicil  and  Ele.tricnl  Engi- 
neers— Huntington.  \V.  Ya..  Sept.  'JO-iS. 

Illuminating  Engineering  Society — Roches- 
ter. N.  Y..  Sept.  26-29. 

.Vnierlean  Eleetroehemioal  Soclet}"  —  Lake 
Placid  Club.  N.  T..  Sept  29-Oct  1. 

.\merioan  Electric  Railway  Association  — 
Atlantic  City.  N.  J..  Oct.  3-7. 

Empire  State  Oas  and  Electric  Association 
— Liike  Placid.  N.  T..  Oct  6  and  7. 

N.  E.  L.  A..  Southeastern  Section — Chat- 
tanocca,  Tenn..  Oct  18-20. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Powers  of  Michigan  Commission. — 
Overruling  a  motion  to  dismiss  for  lack 
of  jurisdiction  a  petition  to  obtain  a 
modification  of  an  operating  contract 
between  the  Muskegon  Traction  & 
Lighting  Company  and  the  Grand 
Rapids,  Grand  Haven  &  Muskegon 
Railway  Company,  the  Michigan  Pub- 
lic Utilities  Commission  declared  that 
a  contract  of  this  nature  did  not  fall 
under  the  constitutional  provision 
against  impairment  of  contracts  and 
was  within  the  jurisdiction  of  the  com- 
mission, since  such  a  contract  affects 
operating   income. 

Small  Utility  Permitted  to  .\bandon 
Service  with  Consent  of  Municipality. 
— The  Missouri  Public  Ser\'ice  Com- 
mission granted  permission  to  the  St. 
James  Ice,  Electric  Light  &  Power 
Company  to  abandon  its  service  in  St. 
James,  a  place  of  1,100  population,  the 
municipality  consenting  on  condition 
that  the  company  surrender  its  fran- 
chise. In  this  instance  an  increase 
of  rates  to  17  cents  a  kilowatt-hour 
with  a  service  charge  of  75  cents 
a  month  had  previously  been  granted 
to  the  company,  which  was  also 
allowed  to  limit  its  service  to  the 
hours  between  sundown  and  midnight. 
Notwiths*anding  these  concessions,  it 
still  incurred  a  heavy  deficit. 

Increase  in  Rates  Denied. — In  refus- 
ing a  further  increase  in  gas  rates  to 
the  Utah  Gas  &  Coke  Company  the 
Public  Utilities  Commission  of  Utah 
said:  "Admittedly,  the  recent  past  has 
been  a  time  of  abnormal  conditions. 
Both  revenues  and  expenses  are  subject 
to  such  diverse  influences  and  uncer- 
tainties that  only  the  actual  result  fol- 
lowing the  adoption  of  particular  rate 
schedules  can  determine  the  rate  of 
return  they  will  yield.  The  past  year 
has  been  subject  to  reconstruction  un- 
certainties, and  these  will  almost  cer- 
tainly continue.  Costs  entering  into 
the  giving  of  this  particular  service 
may  or  may  not  decline  sharply,  but 
our  belief  is  that  there  will  shortly  be 
some  decline,  and  the  best  that  can  be 
or  should  be  done  at  this  time  is  to 
find  reasonable  rate  schedules  and  put 
such  in  effect,  in  order  to  give  them  the 
determinative  effect  of  actual  experi- 
ence. The  commission  can  determine 
average  costs  and  fair  average  rates 
to  reflect  these  costs,  but  will  not  un- 
dertake to  fix  a  precise  mathematical 
rate  of  return  to  the  utility.  We  be- 
lieve this  impossible,  not  only  on 
account  of  the  uncertainty  of  the  eco- 
nomic situation,  but  for  the  further 
reason  that  something  should  be  left  to 


the  utility  itself  to  do  in  the  way  of 
achieving  and  maintaining  operating 
economy,  in  the  giving  of  proper  and 
efficient   service   to    the    public." 

Donations  Not  a  Proper  Charge  to 
Operating  Expense — A  Discriminatory 
Charge. — In  a  hearing  on  the  applica- 
tion of  the  Empire  District  Electric 
Company  for  increased  rates,  the  Mis- 
souri Public  Service  Commission  de- 
clared that  contributions  for  war  work, 
the  Y.  M.  C.  A.  and  road  building  had 
been  wrongly  charged  to  operating  ex- 
pense, they  being  contributions  by 
the  stockholders,  which  must  not  be 
assessed  against  consumers.  The 
commission  also  asserted  that  to  assess 
the  totals  of  increased  revenue  neces- 
sary to  meet  increased  costs  of  fuel 
on  classes  of  consumers  using  only 
61.6  per  cent  of  the  total  energy  sold 
was  discriminatory,  they  being  prop- 
erly chargeable  only  with  61.6  per  cent 
of  the  necessary  increase. 

Value  of  Service  as  It  Afifects  Return. 
— The  Public  Service  Commission  of 
Pennsylvania,  in  dealing  with  the  rate 
of  return,  has  declared  that  the  problem 
relates  to  "not  what  rate  wnll  pay  a 
fair  return,  in  the  statutory  meaning  of 
that  term,  but  rather  what  is  the  reason- 
able rate  which  a  respondent  may 
charge  for  service  that  it  may  properly 
function  and  perform  its  public  duty, 
so  long  as  it  remains  a  public  utility, 
securing  thereby  the  maximum  revenue 
it  is  able  to  collect  to  pay  operating 
costs,  and  any  balance  that  remains  to 
be  applied  as  a  fair  return.  .  .  .  Rate 
regulation  does  not  include  a  guaranty 
of  return  on  fair  value  unless  such  re- 
turn can  be  properly  earned."  In  for- 
mulating its  rates,  the  commission  as- 
serts, a  company  is  bound  to  take  into 
consideration  the  extent  of  territory  and 
population  of  the  community  it  serves, 
and  the  needs,  convenience  and  neces- 
sities of  its  patrons  are  also  factors  to 
be  considered. 

Louisiana  Commission  Favors  8  per 
Cent  Rate  of  Return. — In  approving  a 
recent  increase  in  the  rates  of  the 
Cumberland  Telephone  &  Telegraph 
Company,  the  Louisiana  Railroad  Com- 
mission had  these  comments  to  make: 
"It  was  shown  that  the  prevailing  rate 
of  interest  is  8  per  cent.  Commissions 
and  courts  of  this  country  have  held 
that  a  fair  rate  of  return  on  the  invest- 
ment should  equal  the  interest  rate  pre- 
vailing. The  banks  of  the  country,  its 
insurance  companies  and  most  private 
businesses  pay  a  much  larger  percent- 
age, and  unless  a  fair  rate  of  return  is 
allowed  on  the  investment  in  public 
utilities,  they  will  be  unable  to  get 
new  capital  and  will  cease  to  function, 
with  disastrous  results  to  the  public 
which  depends  on  them  for  service.  It 
must  be  borne  in  mind  that  for  several 
years  past  property  not  devoted  to 
public  use  has  in  many  instances  en- 
joyed abnormally  profitable  returns 
without  restraint,  whereas  the  owners 
of  public  utilities  have  made  such 
meager  returns  that  they  are  on  the 
verge  of  bankruptcy  all  over  the 
country." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Power  to  Fix  Rates  Xot  Affected  by 
Injunction. — In  City  of  Dallas  vs.  Dal- 
las Telephone  Company  the  United 
States  Circuit  Court  of  Appeals  held 
that  a  preliminarj'  injunction  against 
the  enforcement  of  telephone  rates  be- 
cause confiscatory,  pending  the  deter- 
mination of  just  and  reasonable  rates, 
did  not  prevent  the  city  from  exercis- 
ing its  charter  power  to  prescribe 
equitable  rates.     (272  Fed.  410.)* 

What  Constitutes  a  Public  Utility?  — 
In  Clear  Creek  Oil  &  Gas  Company 
vs.  Fort  Smith  Spelter  Company  the 
question  of  the  jurisdiction  of  the 
Arkansas  Corporation  Commission  was 
at  issue.  Asserting  that  it  is  not  with- 
in the  power  of  the  Leg'  lature  to 
declare  the  operation  of  a  business 
private  in  its  nature  to  be  public  serv- 
ice, the  Supreme  Court  of  Arkansas  de- 
clared in  its  decision  that  a  company 
not  a  public  utility  could  not  impair 
a  business  not  subject  to  state  con- 
tract entered  into  by  it  by  subse- 
quently engaging  in  the  operation  of 
a  business  subject  to  the  state's  con. 
trol.  Where  a  company  was  chartered 
to  operate  as  a  public  utility  but  was 
not  limited  to  such  operation  and  was 
not  bound  so  to  operate,  it  had  a  right 
to  exercise  its  powers  to  operate  as 
a  utility  or  not  to  do  so,  and  if  it 
elected  not  to  do  so,  it  could  enter 
into  preferential  private  contracts  not 
subject  to  public  regulation.  (230 
S.   W.   897.) 

No  Damages  Recoverable  for  Injury 
to  Person  Climbing  Pole  Without 
Knowledge  of  Company. — Where  a  man 
employed  to  help  decorate  a  town 
climbed  a  pole  used  by  an  electric 
power  company  and  was  injured  be- 
cause of  defective  insulation,  there 
could  be,  the  Supreme  Court  of  New 
Hampshire  held,  in  Lambert  vs.  Devry 
Electric  Company,  no  damages  against 
the  company,  it  having  had  no  notifi- 
cation that  an  inexperienced  person 
was  to  climb  the  pole,  even  though  it 
might  have  been  aware  of  the  intention 
of  those  decorating  the  streets  to  use 
the  transmission-line  poles  in  this  work 
or  even  have  given  permission  to  the 
company  employing  the  injured  man  to 
make  such  use  of  the  poles.  Evidence 
showed  that  experienced  wiremen 
climbed  the  poles  without  injury.  The 
alleged  fact  that  the  poles  were  not 
located  in  accordance  with  statutory 
requirements  was  held  not  to  affect 
the  case.    (113  At.  793.) 


•The  left-hand  mimbrr.i  refer  to  the 
volume  and  the  right-hand  numbers  to  the 
rage  of  the  National  Reporter  System. 
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Men  of  the  Indvistry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


n.  E.  Morrow,  manager  of  the  pro- 
duction and  transmission  department  of 
the  Consumers'  Power  Company,  Jack- 
son, Mich.,  has  been  elected  as  associate 
member  of   the   Edison   Pioneers.     Mr. 


Morrow's  connection  with  the  electrical 
industry  has  been  a  long  and  honorable 
one.  lie  first  became  connected  with 
the  Edison  Electric  Company  at 
Schenectady  in  1888,  assisting  Mr.  Edi- 
son personally  in  the  work  of  develop- 
ing an  electric  railway  for  buildings. 
He  was  in  the  testing  department  of  the 
General  Electric  Company  when  the 
first  alternator  was  built  by  the  Edison 
Machine  Works  and  assisted  Mr.  Edison 
and  Dr.  A.  E.  Kennelly  in  the  test  on 
this  first  machine  in  old  Building  12. 
Mr.  Morrow  was  in  the  testing  depart- 
ment until  1002  and  for  several  years 
had  charge  of  the  student  testing  force. 
In  1902  he  resigned  from  the  General 
Electric  Company,  with  which  a  year  or 
so  prior  the  Edison  Electric  Company 
had  been  consolidated,  and  took  charge 
of  the  operating  department  of  the 
Hudson  River  Power  Transmission 
Company.  This  company,  with  others, 
was  later  merged  into  the  lludiuin  River 
Electric  Power  Company,  with  hydro- 
electric plants  at  Spiers  Falls,  Mechan- 
icsville  and  Schoharie  Falls,  N.  Y.,  and 
a  6,000-kw.  steam  plant  at  Utica,  N.  Y. 
While  connected  with  this  company  Mr. 
Morrow  took  an  extended  trip,  in  com- 
pany with  Dr.  Stcinmetz,  Professor 
Creighton  and  other  prominent  engi- 
neers, through  the  Middle  West  and 
Canada  to  inspect  lightning  arresters 
on  high-tension  transmission  lines. 
That  was  before  the  advent  of  alumi- 
num-cell arresters,  and  the  multi-gap 
arresters  then  in  use  were  the  cause  of 


much  anxiety  to  engineers.  In  1910-11 
he  was  chairman  of  the  N.  E.  L.  A. 
committee  on  protection  frpm  lightning 
and  other  static  disturbances,  and  he 
has  served  on  a  number  of  other  im- 
portant committees  also.  In  1915  he 
left  the  Hudson  River  Electric  Power 
Company  and  was  appointed  to  his 
present  position  with  the  Consumers' 
Power  Company.  In  addition  to  the 
duties  of  his  department  he  has  had 
charge  of  all  accident  prevention  work 
for  the  company.  He  has  always  been 
an  ardent  advocate  of  safety  work  and 
has  been  active  in  its  promotion  for  a 
number  of  years.  In  1917  he  was 
elected  a  director  of  the  National  Safety 
Council  for  a  term  of  three  years.  He 
has  also  been  a  member  of  the  com- 
mittee on  dangerous  machinery  ap- 
pointed by  the  Department  of  Labor, 
New  York  City;  a  member  of  the  com- 
mittee on  accident  prevention  of  the 
N.  E.  L.  A.,  and  chairman  of  the  safety 
practice  committee  of  the  public  utili- 
ties section  of  the  National  Safety 
Council. 

L.  M.  Klauber,  who  has  been  appointed 
chairman  of  the  overhead  systems  com- 
mittee of  the  N.  E.  L.  A.,  is  general 
superintendent  of  the  San  Diego  (Cal.) 
Consolidated  Gas  &  Electric  Company. 
He  has  served  in  the  past  as  vice-chair- 
man of  the  overhead  systems  commit- 
tee, as  a  member  of  the  electrical  ap- 
paratus   committee    and    chairman    of 


ing  Company.  His  first  position  with 
the  San  Diego  company  was  that  of 
new-business  solicitor,  after  which  he 
serN'ed  as  engineer  in  charge  of  record 
department,  superintendent  of  electrical 
department  and  assistant  to  general 
superintendent. 

Charles  F.  Scott,  chairman  of  the 
department  of  engineering  of  Yale  Uni- 
versity, has  been  elected  president  of 
the  Society  for  the  Promotion  of 
Engineering  Education.  Professor  Scott 
gave  a  great  deal  of  attention  to 
engineering  education  long  before  he 
actively  entered  this  field.  Before 
taking  the  chair  of  electrical  engineer- 


the  Pacific  Coast  engineering  commit- 
tee. He  has  also  been  prominent  in 
national  technical  societies.  Mr.  Klauber 
is  a  native  of  San  Diego  and  was  gradu- 
ated from  Stanford  University.  From 
1908  to  1910  he  was  associated  with  the 
Westinghouse   Electric   &    Manufactur- 


ing at  Yale  in  1911  he  was  associated 
with  the  Westinghouse  Electric  & 
Manufacturing  Company  in  a  consult- 
ing engineering  capacity.  Born  in  1864 
at  Athens,  Ohio,  he  was  graduated  in 
1885  from  the  Ohio  State  University 
and  subsequently  took  a  post-graduate 
course  at  Johns  Hopkins  University,  at 
the  same  time  teaching  in  the  Balti- 
more &  Ohio  Railroad  apprentice 
school.  He  was  employed  by  the  West- 
inghouse company  in  1888  in  the  testing 
department,  going  from  there  to  *he 
laboratory,  where  he  assisted  Nikola 
Tesla  in  his  world-renowned  work  on 
alternating-current  motors.  Later  he 
took  charge  of  the  experimental  work 
on  the  Tesla  motor  and  from  that  work 
was  promoted  to  be  assistant  electrical 
engineer.  In  1897  he  became  chief  elec- 
trical engineer  of  the  company  and  con- 
tinued as  such  until  1904,  when  he  was 
made  consulting  engineer  for  the  com- 
pany. Last  year  Professor  Scott  spent 
three  months  in  Italy,  representing  the 
Western  Electric  Company  in  a  matter 
concerning  the  location  of  communica- 
tion cables.  Professor  Scott  has  always 
been  interested  in  association  activities. 
He  is  a  vice-president  of  the  American 
Institute  of  Electrical  Engineers  and  of 
the  Engineers'  Society  of  Western 
Pennsylvania.  He  has  also  taken  an 
active  interest  in  the  formation  of  the 
Federated  .\merican  Engineering  So- 
cieties and  is  a  member  of  the  Ameri- 
can Engineering  Council,  the  governing 
body  of  that  association. 
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R.  H.  Barber,  formerly  president 
and  general  manager  of  the  Empire 
Electric  &  Manufacturing  Company, 
Kansas  City,  Mo.,  has  been  appointed 
general  sales  manager  of  the  Roth 
Brothers  Manufacturing  Company, 
Chicago.  Mr.  Barber  has  had  a  long 
and  varied  experience  in  the  electrical 
industry,  beginning  in  1900  when  he 
entered  Armour  Institute,  Chicago.  He 
left  school  to  enter  the  employment  of 
the  Chicago  Bell  Telephone  Company 
and  afterward  was  with  the  Tristate 
Telephone  &  Telegraph  Company  of 
Minneapolis,  his  positions  with  these 
two  companies  ranging  from  installer 
to  wire  chief.  Later  he  was  connected 
with  the  Stromberg-Carlson  Company 
of  Rochester,  N.  Y.  He  was  chief  elec- 
trician of  the  bridge  and  building  de- 
partment of  the  Chicago,  Milwaukee  & 


R.  H.  BARBEK 


Puget  Sound  Railway  during  the  pre- 
liminary stages  of  extending  its  line  to 
Seattle.  He  returned  to  school  later 
and  obtained  the  degree  of  M.  E.  at 
Lewis  Institute  in  1910.  Upon  gradua- 
tion he  engaged  in  sales  work  in  Kan- 
sas City  for  the  Century  Electric 
Manufacturing  Company  and  the 
Cutler-Hammer  Manufacturing  Com- 
pany. In  191.5  he  was  made  president 
and  general  manager  of  the  Empire 
Electric  &  Manufacturing  Company 
and  remained  in  that  po.-ition  until 
this  year,  when  the  plant  of  that 
company  burned,  after  which  he  took 
his  present  position.  He  will  be  in 
charge  of  advertising  as  well  as  sales 
for  the  company.  During  the  war  Mr. 
Barber  was  one  of  the  five  members 
of  the  executive  committee  of  the 
isolated-plant  industry,  working  with 
the  War  Industries  Board. 

L.  E.  Dickinson,  who  has  been  gen- 
eral superintendent  of  the  Mississippi 
River  Power  Company,  Keokuk,  Iowa, 
since  1918,  has  had  extended  experience 
in  the  construction  and  operation  of  hy- 
dro-electric properties.  He  was  born  in 
Chicago  in  1880.  After  a  common- 
school  education  and  general  work  in 
machine  shops  and  foundries,  he  went 
further  west  in  1898  and  became  con- 
nected in  construction  and  maintenance 


work  with  the  Seattle-Tacoma  Power 
Company.  A  few  years  later  he  joined 
the  forces  of  the  Snoqualmie  Palls 
Power  Company,  leaving  this  company 
in  1912  to  enter  into  construction  work 
on  the  Keokuk  project,  which  was  then 
under  way.  In  1913  he  was  made  su- 
perintendent of  operation  and  construc- 
tion of  the  Mississippi  River  Power 
Company,  and  in  1918  he  was  appointed 
its  general  superintendent. 

Robert  Lindsay,  formerly  vice-presi- 
dent and  general  manager  of  the  Cleve- 
land Electric  Illuminating  Company, 
was  recently  elected  president  of  that 
company. 

William  L.  Goodwin,  who  is  now  in 
charge  of  the  Society  for  Electrical  De- 
velopment, was  presented  with  a  large 
loving  cup  as  a  token  of  honor  by  the 
Independent  Electrical  Contractors  of 
Greater  New  York  at  the  outing-dinner 
of  the  Independent  Associated  Contrac- 
tor-Dealers on  July  30,  last.  He  was 
also  signally  honored  at  the  Buffalo 
convention  of  the  National  Association 
of  Electrical  Contractors  and  Dealers 
through  the  presentation  of  a  gold-em- 
bossed, hand-illuminated  testimonial 
containing  tributes  from  the  officers, 
executive  committee  and  1,800  members 
of  that  body.  This  testimonial  to  Good- 
win "as  a  man  and  a  leader  of  men" 
is  a  mark  of  the  esteem,  good  will  and 
affection  which  he  has  earned  through 
his  untiring  and  unselfish  efforts  to 
establish  the  business  side  of  the  elec- 
trical industry  on  a  more  stable  and 
profitable  basis. 

Major  George  A.  Davis,  assistant  to 
the  vice-president  of  the  Oklahoma  Gas 
&  Electric  Company,  Oklahoma  City, 
was  selected  by  the  American  Legion  to 
represent  the  State  of  Oklahoma  in  the 
delegation,  consisting  of  one  soldier 
from  each  state,  which  will  assist  at 
the  unveiling  of  the  monument  to  the 
American  dead  at  St.  Mihiel,  France. 
The  delegation  sailed  from  New  York 
on  Aug.  3.  Major  Davis  is  in  charge  of 
public  relations  and  publicity  matters 
for  the  Oklahoma  Gas  &  Electric  Com- 
pany. 

W'illiam  Burgess,  who  for  some  years 
has  been  tariff  adviser  of  the  Associated 
Manufacturers  of  Electrical  Supplies 
and  the  Electric  Power  Club,  was  re- 
cently appointed  by  President  Harding 
as  a  member  of  the  United  States 
Tariff  Commission.  Mr.  Burgess  is  a 
man  of  wide  experience,  whose  activi- 
ties fit  him  for  the  service  he  is  under- 
taking. At  the  suggestion  of  President 
McKinley  he  was  sent  to  Stoke-on- 
Trent,  England,  the  greatest  pottery 
center  in  the  world,  as  United  States 
Consul.  Since  then  he  has  made  five 
confidential  investigations  into  trade 
conditions  in  Europe  for  the  Treasury 
Department.  He  visited  England, 
France,  Belgium,  Holland,  Germany, 
Austria  and  Italy,  and  his  findings  re- 
sulted in  the  collection  of  large  amounts 
of  additional  revenues  through  in- 
creased customs  valuations.  In  1919  he 
made  similar  investigations  in  the  Ori- 
ent, visiting  Japan,  Korea  and  China. 
During  the  past  seventeen  years  he  has 


been  in  close  touch  and  active  co-oper- 
ation with  the  government  in  the  admin- 
istration of  the  customs  laws,  and  in 
1908  he  made  an  exhaustive  investiga- 
tion for  the  Taft  Tariff  Board  into  com- 
parative cost  of  production  and  the  con- 
ditions surrounding  the  manufacture  of 
china  and  pottery  ware  in  European 
countries  and  the  United  States. 

Walter  W.  Templin,  formerly  spe- 
cialty sales  manager  of  the  Western 
Electric  Company,  New  York  City,  has 
been  elected  vice-president  of  the  Man- 
hattan Electrical  Supply  Company  with 
headquarters  at  its  executive  offices  in 
New  York  City.  Mr.  Templin  has  been 
engaged  in  sales  work  for  the  Western 
Electric  Company  for  more  than  sixteen 
years  and  at  various  periods  has  repre- 
sented the  company  in  the  cities  of  Chi- 
cago, Detroit,  St.  Louis  and  New  York. 


In  recent  years  Mr.  Templin,  as  spe- 
cialty sales  manager,  has  had  general  di- 
rection of  the  Western  Electric  Com- 
pany's sales  of  washing  machines, 
vacuum  cleaners,  ironing  machines, 
electric  ranges,  dishwashers,  sewing 
machines  and  other  devices. 

Theophilus  Johnson,  Jr.,  formerly 
connected  with  the  General  Electric 
Company,  has  been  appointed  general 
manager  of  the  Wireless  Specialty 
Apparatus  Company,  Boston.' 

Paul  C.  Randy,  who  formerly  handled 
the  sales  work  in  the  industrial  heating 
department  of  the  Cutler-Hammer 
Manufacturing  Company  in  the  westei-n 
district,  has  been  made  manager  of  the 
industrial  heating  department  of  the 
Russell  Electric  Company  of  Chicago. 
This  company  has  recently  entered  the 
industrial  heating  field  in  an  extensive 
way. 

K.  J.  Bartlett.  formerly  of  the  Wes- 
tinghouse  Electric  &  Manufacturing 
Company,  Boston  and  East  Pittsburgh, 
has  been  selected  as  vice-president 
of  the  Carolina  Electric  &  Repair  Coni- 
pany.  Inc.,  Greensboro,  N.  C.  His  duties 
will  include  sales  work  and  cngmeering. 
Mr.  Bartlett  was  at  one  time  manager 
of  the  Boston  office  of  the  Electric  Ma- 
chinery Company. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Makers  of  Onp-Desiji;ii  Li^htin^  Fixture 
Plug  and  Receptacle 

THE  Electric  Outlet  Company,  8  West  Fortieth  Street, 
New  York  City;  the  Arrow  Electric  Company,  the  Ben- 
jamin Electric  Manufacturing  Company,  the  Bryant  Elec- 
tric Company,  the  Cutler-Hammer  Manufacturing  Com- 
pany, the  Economy  Fuse  &  Manufacturing  Company,  the 
General  Electric  Company,  the  Hart  &  Hegeman  Manufac- 
turing Company,  Harvey  Hubbell,  Inc.,  the  H.  T.  Paiste 
Company,  Pass  &  Seymour,  and  the  Weber  Electric  Com- 
pany are  the  manufacturers  who  will  make  and  sell  the 
"Elexit"  receptacles  and  plugs  which  have  been  standard- 
ized for  lighting  fixture  attachment  use,  according  to  an 
announcement  from  the  first-mentioned  company.  This 
standardization  was  described  on  page  91  of  the  July  9 
issue  of  the  Electrical  World.  These  manufacturers  have 
entered  into  an  interlicensing  agreement  providing  for  the 
manufacture  of  "Elexit"  receptacles  and  plugs  to  the  same 
master  gages. 

Sale  of  Flatirons  Stimulated  by  Price 
Reductions 

WITH  the  recession  in  the  price  schedule  of  socket 
heating  appliances  announced  the  middle  of  June 
opinions  differed  as  to  how  much  buying  would  be  stimu- 
lated thereby.  Apparently  the  result  has  been  to  increase 
buying  of  these  devices  according  to  the  reports  that  are 
received  from  the  different  sections  of  the  country.  Flat- 
irons  have  reacted  most  favorably  of  all  the  items  and  the 
buying  public  has  accepted  with  confidence  the  dollar  cut 
on  the  household  type  of  iron.  Toasters  are  next  in  line, 
with  the  remainder  of  the  list  trailing  behind.  The  New 
York  territory  records  activity  in  irons  and  toasters,  New 
England  adds  percolators  to  the  list,  St.  Louis  reports  on 
irons  particularly,  while  Chicago  shows  activity  in  all 
three.  In  the  Intermountain  district,  too,  irons  have  moved 
well.  Several  cities  have  run  very  successful  iron  campaigns 
and  have  been  aided  in  this  by  recourse  to  premiums. 


Wire  and  Cable  Market  on  Road  to 
Improvement 

MANUFACTURERS  on  the  whole  are  of  the  opinion 
that  conditions  in  the  wire  and  cable  market  have 
reached,  if  they  have  not  already  passed,  the  turning  point. 
Although  the  general  tendency  of  sales  and  production  has 
been  downward  since  the  first  of  the  year,  there  are  several 
indications  that  there  will  soon  be  an  upturn  in  demand 
and  prices.  It  is  believed  by  most  of  the  wire  and  cable 
manufacturers  that  prices  for  their  products  have  de- 
creased, proportionately,  more  than  almost  every  other 
line.  Present  prices  show  an  average  decrease  of  between 
40  and  45  per  cent,  as  compared  with  the  highest  point  since 
1914.  Because  of  the  inactivity  during  the  past  six  months 
there  has  been  a  certain  amount  of  price  cutting  resorted 
to  in  some  quarters  in  an  effort  to  move  large  stocks. 

This  condition  appears  to  be  passing,  and  there  is  a 
noticeable  tendency  toward  stiffening  prices.  Factors  con- 
tributing to  more  stable  prices  are  the  recent  increases  in 
rubber  and  cotton  quotations,  and  the  copper  market  also 
seems  to  be  firmer  at  the  present  level  than  at  any  time 
during  its  recession.  Among  the  manufacturers  there  is 
a   strong   sentiment   that   present   quotations    are   too   low, 


and  jobbers  whose  stocks  are  depleted  are  taking  advantage 
of  this  market. 

The  demand  is  principally  for  rubber-covered  wire  of  the 
smaller  sizes,  and  those  companies  equipped  to  turn  out 
telephone  cable  are  able  to  keep  this  department  of  their 
plants  fairly  active  on  this  work.  There  is  but  a  slight 
demand  for  underground  cable,  although  the  government 
has  asked  for  bids  on  a  large  quantity  of  submarine  cable. 

It  is  interesting  to  note  that  requests  for  quotations  on 
material  for  transmission  lines  and  underground  distribu- 
tion cable  are  being  received.  These  requests  for  the  most 
part  call  for  a  specified  quantity  of  wire  or  cable,  indicating 
that  the  material  is  to  be  used  in  construction  work  which 
has  been  carefully  planned  as  to  details  and  should  mate- 
rialize just  as  soon  as  a  little  more  confidence  is  gained. 
Manufacturers  are  agreed  that  an  improvement  will  be 
seen  within  two  or  three  months.  Along  some  lines  there 
is  already  a  better  tone  to  the  market. 

Production  of  rubber-covered  and  weather-proof  wire  at 
the  beginning  of  the  second  half  of  this  year,  according 
to  some  representative  manufacturers,  was  ranging  from 
20  per  cent  to  50  per  cent  lower  than  at  the  first  of  the 
year,  and  was  from  40  to  60  per  cent  of  plant  capacity. 


Metal  Market  Situation 

THE  copper  market  last  week  fell  to  the  lowest  point 
reached  in  seven  years  when  a  price  of  11.87  cents  a 
pound  was  taken  for  electrolytic  in  an  exceptional  sale. 
Relatively  little  metal  changed  hands,  however.  The  ruling 
price  offered  by  most  producers  now  is  12  cents  for  August, 
delivered.  At  this  price  it  would  seem  unnecessary  to  com- 
ment on  the  desirability  of  purchasing  because  already  the 
market  shows  a  firmer  feeling.  The  outside  market  has 
little  copper  in  its  stocks  and  must  depend  for  the  most 
part  on  producers  for  its  supplies.  Thc^  is  little  inter- 
est in  copper  beyond  the  present  month,  and  in  fact  con- 
sumers are  not  getting  in  each  other's  way  to  buy  for 
August  delivery  at  12  cents. 

Considerable  interest  is  shown  in  copper  for  export,  and 
this  will  be  helped  by  the  reduction  in  freight  rates  to  Euro- 
pean ports.  These  rates  now  are  in  the  neighborhood  of 
$5  per  ton.  Export  copper  is  being  delivered  at  12  cents 
f.a.s.,  but  it  is  probable  that  this  price  will  not  stay  at 
this  level  for  long. 

The  Copper  &  Brass  Research  .•\ssociation  has  been 
foi-med  to  stimulate  by  co-operative  effort  the  use  of  copper, 
brass  and  copper  alloy  products. 

NEW  YORK  METAL  MARKET  PRICES 

Aug  2.  1921  Aug.  9.  I"!! 

Copp<T  £       s       d  £       s       d 

London,  standard  »pot 70       5       0  70       0       0 

„.       ,  Cents  p»r  Pound  Cents  per  Pound 

Prime  Lake                  12  00  12  00 

Elcctrobtir       12  00— 12  25  12  00 

Casting               1 1   50  1 1   37) 

Wireba-w 14  00—14  50  13  50—14  00 

Lead,  trust  price 4  40  4  40 

Antimony 4  60  4  60 

Nickel,  ingot 4 1   00  4 1   00 

Sheet  line,  f.  o.  b.  iimelter 1 0  00  1 0  00 

Zinc,  spot 4  70  —  4  75  4  75 

Tm 26  75  27  75 

Aluminum,  98  to  99  per  cent 24  50  24  50 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Heavy  copper  and  wire .     9.  50~-10  00  9  50—  9  75 

Brass,  hcav)-     4.25—4  50  4  2^—4  50 

Brass.lighl  J  50—  3  75  3  SO— 3  7S 

Lead.heaxT,        3  25—3  37)  3  25—  J  37J 

Zinc,  old  scrap 2  00 —  2  2S  2  00 —  l.ZS 
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The  Week 

IN  TRADE 


Prices   When   Quoted    Are   Those   Prevailing    at   the 

Opening  of  Business  on  Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


FROM  most  sections  of  the  country  reports  show  little 
advance  in  trade  in  electrical  supplies,  but  in  the  New 
York  territory  the  increase  in  trade  noted  last  week  seems 
to  be  continuing.  That  the  improvement  is  noticeable  is 
encouraging.  Much  of  the  increase  is  in  materials  used 
for  residential  construction.  In  this  respect,  too,  Atlanta 
stands  in  the  front  rank,  July  permits  in  that  city  making 
a  high  record.  Industries  are  more  active  there,  too.  Fans 
continue  to  sell  well  in  the  South,  but  in  other  places  the 
heavy  part  of  the  season  is  thought  to  be  about  over. 

Building  in  the  Chicago  district  in  spite  of  the  unsettled 
labor  situation  is  better  than  last  year,  but  the  jobbing 
movement  is  rather  slow.  Boston  trade  is  quiet,  but  in- 
quiries are  better.  The  latter  assertion  holds  in  New  York 
also.  In  the  San  Francisco  region  building  is  progressing 
in  spite  of  strikes.  Construction  continues  well  in  the 
Northwest.  A  business  revival  is  reported  in  Kansas  City. 
Portland  jobbers  see  a  slight  improvement,  and  excellent 
crop  prospects  in  Washington  point  to  a  better  season. 
Money  is  easier  in  the  Intermountain  region. 

Price  reductions  have  been  announced  recently  on  some 
porcelain  wiring  material  and  on  repulsion  single-phase 
motors. 


NEW  YORK 


Business  continued  the  past  week  with  about  the  same 
degree  of  activity  as  previously  reported.  Improvement  in 
the  electrical  market  has  now  continued  for  two  weeks  and 
most  jobbers  feel  that  the  turning  point  has  been  passed. 
Although  it  is  too  early  to  predict  a  return  to  normal  con- 
ditions, there  has  been  a  noticeable  increase  in  the  demand 
for  material  used  in  residential  work. 

There  has  been  an  increased  demand  for  irons  and  toasters 
and  a  temporary  shortage  has  been  reported.  This  has 
passed,  however.  Sales  of  other  heating  appliances  have 
not  been  increased  by  the  recent  reduction  in  prices,  but 
renewed  activity  is  looked  for  within  the  next  two  months. 

Inquiries  for  material  and  prices  continue  to  come  in,  and 
it  is  evident  that  a  large  quantity  of  work  is  contemplated 
as  conditions   improve. 

Conduit. — Stocks  for  the  most  part  are  not  largo  but 
ample  to  meet  the  present  demand,  which  is  chiefly  for  the 
smaller  sizes  and  in  small  lots.  In  2,500-ft.  lots  i-in.  black 
is  quoted  at  $.54  to  .$58;  3-in.,  $74  to  $76;  1-in.,  $106.76. 
For  galvanized  pipe  in  the  same  sizes  quotations  are  $62.7.'>, 
$81. .SO  and  $116.96.  A  few  sales  of  the  larger  sizes  for 
industrial  work  have  been  reported. 

Flexible  Armored  Conductor. — The  price  for  No.  14,  two- 
wire,  single-strip,  holds  at  $48  per  1,000  ft.  A  fair  demand 
for  this  material  for  residential  wiring  is  reported  and 
stocks   are   good. 

Rubher-Covered  Wire. — Prices  from  $6.2.')  to  $6..')0  per 
1,000  ft.  in  lO.OOO-ft.  lots  were  quoted  this  week.  Demand 
continues  moderate  and  stocks  are  good.  Some  advantage 
is  being  taken  of  present  prices  in  the  belief  that  higher 
levels  will  prevail   in   the  near  future. 

Xon-Mctallic  Flexible  Conduit. — Sales  of  this  material  arc 
comparatively  few  and  stocks  accordingly  arc  kept  low.  In 
1,000-ft.  lots  the  following  prices  were  quoted  this  week: 
a'l-in.  size,  $20  to  $22;  1-in.,  $22  to  $24,  and  2-in.,  $.36. 


Metal  Molding. — No  price  changes  are  reported  this  week. 
The  three-wire  size  is  quoted  at  $.5.92  per  100  ft.  in  1,000-ft. 
lots.  Demand  is  spotty  and  stocks  as  a  rule  are  small. 
.  Fans. — Fewer  sales  were  reported  this  week,  and  it  is 
believed  that  this  year's  season  is  nearly  over.  Careful 
buying  has  kept  stocks  down  and  few  jobbers  expect  to 
carry  over  much  stock. 

Heating  Appliances. — With  the  exception  of  irons  and 
toasters,  the  heating  devices  are  moving  slowly.  Price  re- 
ductions have  not  stimulated  sales,  but  it  is  expected  that 
the  next  six  weeks  or  two  months  will  bring  revived  activity 
in  this  line. 

CHICAGO 

In  spite  of  a  number  of  price  changes,  electrical  jobbers 
report  slow  movement  in  virtually  all  lines.  The  tendency 
is  due  more  to  the  prevalent  policy  of  buying  only  what  is 
immediately  necessary  rather  than  to  any  dissatisfaction 
with  prices.  This  fact  is  demonstrated  by  the  small  de- 
mand for  wire,  though  prices  are  lower  than  at  any  time 
since  1914.  The  "Pageant  of  Progress"  has  failed  to  im- 
prove retail  trade  and  not  much  of  an  upturn  is  looked  for 
until  late  in  the  fall.  Washing-machine  sales  are  small, 
particularly  in  the  sections  populated  by  industrial  workers. 
Sales  of  floor  lamps  were  somewhat  improved  during  the 
last  month,  but  this  class  of  business  is  not  large  enough 
to  create  much  optimism. 

Settlement  of  the  building  wage  controversy  still  hangs 
fire  and  signatures  to  $20,000,000  worth  of  contracts  are 
being  withheld  on  this  account,  according  to  figures  given 
out  by  the  Building  Employers'  Association.  However, 
e\en  though  the  dispute  may  be  settled  during  the  next 
week,  it  is  doubtful  whether  much  building  will  be  started 
before  next  spring  on  account  of  the  lateness  of  the  sea- 
son. In  spite  of  the  tie-up,  local  building  permits  for  the 
week  ended  Aug.  4  were  156  greater  with  3,868  ft.  more 
frontage  than  for  the  similar  week  a  year  ago.  Their  money 
value  is  $1,703,450,  as  compared  with  $905,600  a  year  ago. 
However,  the  average  contract  is  37  per  cent  smaller  than 
it  was  the  previous  year,  indicating  more  residence  and  less 
industrial  construction. 

A  reduction  of  10  to  15  per  cent  in  wages  of  bar-iron 
workers  was  agreed  to  by  representatives  of  the  iron,  steel 
and  tin  workers  and  the  Western  Bar  Iron  Association. 
The  cut  is  effective  at  once  and  affects  40,000  men. 

Lamp  Cord. — Small  sales  to  appliance  and  fixture  manu- 
facturers rule  the  market  Jobbers  have  plenty  of  stock 
and  are  doing  little  ordering.  Price  reductions  have  had 
no  effect  on  demand.  A  drop  of  5  per  cent  has  made  $13.50 
per  1,000  ft.  a  representative  price  for  No.  18  twisted  cotton 
cord,  while  silk  cord  in  the  same  size  may  be  had  at  $25.50 
to  $26. 

Wire. — Bare  copper  wire  is  quoted  at  a  new  low  base  of 
15  cents  per  pound  in  1,000-lb.  lots.  There  have  been  no 
changes  in  rubber-covered  and  weatherproof  wire  prices, 
and  demand  for  all  lines  remains  very  slow. 

Outlet  Boxes. — Jobbers  report  some  sales,  though  it  is 
doubtful  whether  the  decrease  in  price  has  had  much  to 
do  with  it.  Quotations  arc:  Black,  4-in.,  $1I..50  per  100; 
31-in.,  $9  per  100;  galvanized,  4-in.,  $12.50  per  100;  3Vin., 
$10  per  100. 

Safety  Switches. — Demand  is  very  light,  though  the  knife 
switch,  according  to  local  inspection  regulations,  is  a  thing 
of  the  past  in  Chicago.  Several  manufacturers  have  made 
price  reductions  of  20  per  cent  effective  at  once. 

Knobs  and  Tubes. — Price  reductions  are  in  effect  here 
also  but  sales  are  small.  Jobbers  are  plentifully  stocked. 
There  is  some  demand  in  territory  outside  of  Chicago  but 
almost  none  locally.  "Nail-it"  knobs  are  quoted  at  $16 
per  1,000  in  barrel  lots.  Tubes  of  the  3-in.  size  are  $8  per 
1.000,  with  other  prices  in  proportion. 

Tape. — Prices  have  been  reduced  on  both  friction  and 
rubber  tape.  Ordinary  friction  tape  is  quoted  at  34  cents 
per  pound,  while  the  same  quality  of  rubber  tape  is  35 
cents.    There  is  only  a  fair  movement. 
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BOSTON 

Trade  continues  quiet,  although  inquiries  are  more  healthy 
and  a  slow  development  of  business  toward  greater  volumes 
appears  to  he  in  progress.  There  were  further  price  re- 
ductions last  week  in  porcelain  material.  The  construc- 
tion of  new  residences  in  the  suburban  district  is  looking 
somewhat  better,  though  expansion  is  still  on  a  small  scale. 
Buying  by  contractor-dealers  and  jobbers  continues  hand- 
to-mouth,  but  in  some  quarters  the  turnover  is  picking  up 
in  speed.  Collections  are  holding  their  own  and  the  stronger 
banking  situation  is  an  undisputed  factor  in  the  better  feel- 
ing as  regards  credits.  Jobbers'  stocks  are  slowly  being 
liquidated  and  little  buying  for  stock  is  apparent  at  the 
moment. 

Lamps. — Business  in  21-cp.  gas-filled  lamps  for  auto- 
mobile headlight  service  is  rushing  on  account  of  the  new 
regulations  of  the  state  authorities. 

Fans. — Stocks  were  sharply  reduced  by  recent  warm 
weather  and  oscillating  fans  are  pretty  well  cleaned  out  of 
the  market.  It  now  looks  as  if  the  1921  carry-over  would 
be  light,  requiring  substantial  initial  orders  for  next  year. 

Porcelain. — A  drop  in  the  price  of  3-in.  tubes  from  |9.r)0 
to  $6.35  per  thousand  in  barrel  lots  featured  the  market 
last  week.  In  barrel  lots  4-in.  tubes  now  bring  $8.20  per 
1,000  and  6-in.  tubes  $17.50.  "Nail-it"  knobs  fell  from 
$21  to  $19  per  1,000  in  barrel  lots,  and  two-wire  and  three- 
wire  unglazed  cleats  dropped  from  $22.50  to  $16.25.  Sales 
are  moderate. 

Flexible  Armored  Conductor. — This  material  is  moving 
poorly,  with  some  tendency  toward  price  weakness  under 
close  competition.  In  1,000-ft.  lots.  No.  14  double-strip 
can  be  purchased  from  $49  to  $51  per  1,000  ft.  Above  this 
quantity  prices  are  open. 

Appliances. — Recent  price  reductions  are  beginning  to 
tell  in  increased  sales,  it  is  stated.  The  movement  of  irons, 
toasters,  percolators,  washers  and  cleaners  is  distinctly 
better  in  some  quarters  than  it  was  in  the  late  spring.  A 
very  promising  fall  business  on  socket  devices  is  expected. 
Attachment  plugs  eased  slightly  in  price  last  week,  a  rep- 
resentative manufacturer  cutting  out  his  5,000-lot  price 
and  adopting  an  intermediate  figure  for  lots  of  1,000. 

Wire. — Light  demand  features  the  wire  market.  Rubber- 
covered  No.  14  moves  in  Boston  around  $5.85  to  $6.50  in 
5,000-ft.  lots,  and  weatherproof.  No.  6,  can  be  had  at  14.5 
cents  to  15  cents  per  pound  in  200-lb.  lots. 

Motors. — Reductions  of  the  order  of  10  per  cent  were 
announced  last  week  by  two  representative  manufacturers 
on  single-phase  motors  of  the  repulsion  type  rated  at  <  hp. 
and  over.  The  former  discounts  apply.  Stocks  are  ade- 
quate for  the  present,  and  moderate  sales  feature  the 
market. 

Storage  Batteries. — Starting  and  lighting  batteries  are 
fairly  active. 

Dry  Cells. — Flashlamp  business  is  good  both  on  new  pur- 
chases and  replacements.  No.  6  dry  cells  are  moving  pretty 
well,  being  quoted  at  $30.35  per  100  in  barrel  lots.  Igniters 
sell  at  $31.35  in  the  same  quantity. 


ATLANTA 

There  has  been  little  change  in  business  conditions  in 
this,  territory  during  the  past  week,  though  there  is  a 
marked  evidence  of  continued  improvement  in  underlying 
conditions.  A  number  of  financial  institutions  are  prepar- 
ing to  take  advantage  of  the  government's  willingness  to 
ns-sist  in  financing  agricultural  products,  and  this  is  re- 
ceiving wide  publicity  throughout  the  section,  with  a  re- 
sultant feeling  that  better  times  are  near  at  hand.  Bank- 
ing institutions,  however,  report  a  marked  tendency  on 
the  part  of  the  small-town  merchants  to  ask  for  renewal 
of  trade  acceptances  and  other  obligations  as  they  mature, 
and  this,  of  course,  is  delaying  the  process  of  liquidation. 
This  condition,  however,  should  be  materially  bettered  as 
the  crops  are  harvested.  Heavy  construction  of  residences 
and  small  apartments  is  reported  from  all  sections,  the 
volume   showing   a   large   increase   from    month    to    month. 


Building  permits  in  Atlanta  for  the  month  of  July  are  the 
heaviest  in  its  history,  totaling  343  and  being  valued  at 
$1,948,322. 

There  is  a  noticeable  activity  in  industrial  lines,  four 
large  companies  having  begun  construction  of  new  plants 
during  the  past  two  weeks.  This  building  activity  is  re- 
flected in  the  contractor  and  jobber  business  in  lines  going 
into  this  class  of  construction,  though  jobbers  state  that 
July  volume  did  not  equal  that  of  June  because  of  the  fall- 
ing off  in  fan  sales. 

Flexible  Armored  Conductor. — Apartment-house  construc- 
tion is  responsible  for  a  fair  movement  of  this  line,  par- 
ticularly in  the  large  centers.  Stocks  are  fair  to  good, 
with  the  price  steady  at  $62  per  1,000  ft.  in  lots  of  5,000 
ft.  or  more. 

Motors. — Following  recent  reductions  no  great  activity 
is  noted  and  business  is  merely  in  the  nature  of  a  pick-up 
from  sections  that  are  actually  in  need  of  this  equipment 
for  extensions  or  new  construction.  Manufacturers'  stocks 
in  this  section  are  well  filled  and  prompt  deliveries  are 
being  offered. 

Non-Metallic  Flexible  Conduit. — Retailers  took  advan- 
tage of  the  price  break  in  this  line  and  stocked  up  quite 
heavily  a  few  weeks  back,  with  the  result  that  jobbers  re- 
port little  activity  now.  It  will  be  several  weeks  before 
contractors'  stocks  are  sufficiently  reduced  to  call  for  re- 
orders.    Price,  i-in.,  $20  per  1,000  ft;   s'l-in.,  $18. 

Interphones. — Builders  of  apartment  houses  are  econo- 
mizing in  construction  cost,  with  the  result  that  interphones 
are  not  keeping  pace  with  other  electrical  specialties.  Antici- 
pation of  this  condition  enabled  jobbers  to  reduce  stocks 
to  a  very  low  figure. 

Fans. — Desk  fans  continue  to  go  better  than  expected, 
orders  for  fair  quantities  still  being  received,  and  the 
prospect  is  that  there  will  be  only  a  small  carry-over  this 
season.  Ceiling  fans  are  just  the  opposite  and  the  carry- 
over in  this  line  probably  will  be  heavy. 

Wire. — Rubber-covered  in  popular  sizes  is  moving  quite 
well,  but  weatherproof  is  reported  not  so  good.  Stocks  in 
both  types  are  in  e.xcellent  shape,  with  prices  on  the  15-cent 
and  16-cent  base  respectively. 

Outlet  Boxes. — There  is  a  brisk  market  for  this  line  in 
the  large  centers,  particularly  Atlanta,  but  few  if  any 
sales  are  being  made  to  the  small  towns  because  of  the 
class  of  electrical  wiring  permitted.  Local  stocks  are  in 
fair  condition  with  no  new  change  in  price  reported. 


ST.  LOUIS 


Opinions  differ  greatly  as  to  whether  business  is  improv- 
ing or  declining.  As  far  as  the  jobbers  are  concerned  i". 
is  probably  true  that  no  change  in  the  situation  generally 
was  experienced  last  week  and  that  indications  point  to 
a  slight  improvement  this  fall.  The  fan  business  is  about 
at  a  close  but  is  offset  by  increased  call  for  heating  ap- 
pliances and  washing  machines.  Motor  sales  show  some 
increase.     The  market  for  wiring  materials  is  very  dull. 

In  St.  Louis  there  is  a  tendency  to  curtailment  in  nearly 
all  manufacturing  lines  except  shoes,  which  show  increased 
activity,  an  actual  shortage  of  shoeworkers  being  reported. 
The  metal  trades  are  extremely  quiet.  In  Kansas  City,  with 
wheat  receipts  breaking  all  records,  increased  activity  in 
the  packing  industry,  additional  construction  and  absorp- 
tion of  most  of  the  surplus  labor  in  harvest  work,  it  is  re- 
ported that  business  is  enjoying  a  genuine  revival.  Ac- 
cording to  the  Department  of  Labor  statistics,  non-employ- 
ment in  St.  Louis  increased  6.9  per  cent  in  July  over  June, 
and  in  Kansas  City  employment  increased  3.01  per  cent. 
Coal  mines  in  Illinois  are  reported  to  be  operating  rather 
steadily.  Very  little  buying  is  being  done  by  the  railways. 
Opportune  rains  have  materially  aided  the  corn  crop  in 
Missouri  and  Illinois. 

Stocks  of  most  of  the  jobbers  and  dealers  are  about 
liquidated,  hea\-y  items  being  found  only  occasionally.  Col- 
lections remain  on  a  basis  averaging  sixty  day.s. 

Motors. — Shoe  manufacturers  and  coal  mines  are  buying 
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motors  on  an  increased  scale,  sizes  as  a  rule  being  from 
5  hp.  to  50  hp.  Municipalities  are  making  increased  pur- 
chases of  motor-driven  pumps  for  water  systems.  Other- 
wise there  is  very  little  movement.  Fractional-horsepower 
motors  are  exceptionally  quiet.  The  Century  Electric  Com- 
pany announces  a  10  per  cent  reduction  in  the  net  retail 
prices  of  repulsion  induction  motors  that  prevailed  on 
June  1,  the  reduction  being  effective  Aug.  2.  Discounts 
remain  unchanged. 

Wire. — Lower  prices  are  reported.  The  present  base  for 
bare  and  weatherproof  is  generally  quoted  at  15J  cents. 
No.  14  rubber-covered  in  5,000-ft.  lots  is  quoted  at  $6.50 
per  1,000  ft.  The  price  on  No.  6  double-braid  stranded  is 
$35  per  1,000  ft.  in  5,000-ft.  lots.  Both  manufacturers  and 
jobbers  report  movement  as  being  very  slow,  and  purchases 
when  made  are  for  comparatively  small  amounts. 

Poles. — Except  for  occasional  orders  from  the  smaller 
utilities,  particularly  in  the  Southern  States,  there  is  very 
little  business.  The  35-ft.,  7-in.  Northern  white  cedar  poles 
are  priced  at  $15.85  in  carload  lots,  f.o.b.  St.  Louis,  and 
Western  red  cedar  of  the  same  size  is  priced  at  $11.70.  Odd 
lots  can  at  times  be  picked  up  at  prices  around  10  per 
cent  lower. 

Farm-Lighting  Plants. — Improved  sales  are  reported  in 
Missouri  and  Illinois,  usually  being  on  the  time-payment 
plan.  The  10  per  cent  price  reduction  announced  about 
July  1  has  added  slight  stimulus  to  sales. 

Fans. — The  season's  business  is  about  finished  and  job- 
bers have  begun  to  store  their  stocks.  The  carry-over  will 
not  be  very  heavy  and  is  expected  to  be  principally  in  the 
larger  sizes.  The  12-in.  oscillator  and  smaller  fans  had 
an  exceptionally  good  call  and  comparatively  few  were  left 
on  hand. 

Insulators. — Demand  for  porcelain  insulators  is  very  quiet 
except  for  occasional  orders  from  the  smaller  utilities  and 
particularly  the  municipal  plants.  Immediate  shipment  can 
be  made  on  most  orders  and  up  to  forty  days  on  special 
orders. 

Heating  Appliances. — The  retail  and  wholesale  demands 
show  some  improvement,  particularly  for  flatirons.  Re- 
cent price   reductions   have   stimulated   buying. 

Meters. — Increased  business  is  reported,  coming  prin- 
cipally from  the  smaller  municipalities  of  Tennessee,  Mis- 
sissippi and  Arkansas. 


SAN  FRANCISCO 


Two  weeks  ago  the  builders'  strike  seemed  to  be  in  the 
way  of  a  prompt  and  favorable  settlement  for  all  concerned, 
but  unfortunately  the  radical  element  has  regained  con- 
trol of  the  unions  with  the  result  that  under  their  influence 
the  rank  and  file  not  only  have  defied  local  and  interna- 
tional officers,  who  have  endeavored  to  prevent  a  general 
strike,  but  also  have  formed  committees  to  visit  worker; 
now  on  the  job  and  have  even  sought  to  have  the  Alameda 
County  unions  go  out  again  in  a  sympathy  strike.  Dele- 
gates from  the  various  unions  are  declared  to  have  voted 
on  this  general  strike  in  San  Francisco  in  the  proportion 
of  seven  for  to  one  against.  So  far  the  Oakland  unions 
have  refused  to  strike.  Employers  say  that  more  and 
more  men  are  being  put  back  to  work,  and  it  is  a  fact  that 
a  great  deal  more  building  activity  has  been  displayed  dur- 
ing the  past  two  weeks.  The  value  of  building  permits 
issued  during  July  is  as  follows:  San  Francisco,  $1,240, 
000  (estimated);  Oakland,  $1,162,628;  Los  Angeles,  $.''),503,- 
663;  San  Diego,  $385,138.  The  corresponding  values  for 
July,  1920,  were:  San  Francisco,  $3,723,623;  Oakland, 
$1,374,005;  Los  Angeles,  $.5,121,060;  San  Diego,  $261,327. 

Bells  and  Buzzers. — There  has  been  a  sharp  drop  in  the 
prices  of  iron  box  bells  and  buzzers  of  about  20  per  cent. 
Local  stocks  are  high  and  few  quantity  sales  are  recorded. 

Conduit. — Rigid  iron  conduit  has  dropped  about  7J  per 
cent  the  new  10,000-lb.  prices  being  based  on  a  price  of 
approximately  $7..50  per  100  ft.  for  J-in.  white  and  $7.10 
per  100  ft.  black.     Because  of  the  strike  few  quantity  sales 


are  being  made,  although  the  increase  of  building  in  Oak- 
land has  resulted  in  several   10,000-lb.-lot  sales. 

Wire. — Rubber-covered  wire.  No.  14,  is  now  selling  for 
close  to  $7  per  1,000  ft.  in  coil  lots,  with  a  5  per  cent  fur- 
ther inducement  for  5,000-ft.  quantities.  Weatherproof 
wire  is  still  constant  at  191  cents  per  pound,  three-braid 
base  sizes. 


SEATTLE— PORTLAND 

Comparative  inactivity  still  prevails  in  Washington,  but 
signs  of  better  headway  are  not  entirely  lacking.  The  coal- 
mining industry  in  Washington  continues  in  a  bad  way. 
A  miners'  strike  which  started  on  March  16  still  continues 
v.'ith  no  prospect  of  immediate  settlement,  and  out  of  about 
sixty  major  properties  only  eight  are  operating.  Coal  from 
British  Columbia  now  supplies  most  of  the  off-shore  as 
well  as  domestic  demand.  It  is  expected,  however,  that 
some  of  the  mines  now  closed  will  soon  open  up  on  the 
open-shop  basis. 

The  excellence  of  the  crops  throughout  this  section,  to- 
gether with  greatly  lowered  production  costs  as  compared 
with  a  year  ago,  assure  increased  buying  power  among  the 
farmers.  Inquiries  looking  toward  fall  purchases  are  be- 
ginning to  come  in.  Building  permits  issued  in  Seattle 
during  July  reached  a  total  of  $2,217,270,  as  compared  with 
$1,500,620  for  July  a  year  ago.  This  increase,  however,  is 
due  principally  to  a  few  large  buildings.  The  permits  for 
the  first  seven  months  of  1921  total  slightly  less  than  the 
corresponding  figure  lor  1920. 

The  reports  from  manufacturers'  agents  in  Oregon  state 
that  business  continues  fairly  steady  with  future  prospects 
somewhat  brighter.  Jobbers  report  business  slightly  im- 
proved, the  principal  activity  being  from  the  country. 
There  is  a  continuous  downward  trend  in  prices.  Conduit 
prices  were  lowered  slightly.  Prices  on  weatherproof  and 
rubber-covered  wire  were  reduced,  and  there  is  a  down- 
ward trend  indicated  in  tools  and  hardware.  Credit  is 
still  tight.  Collections  are  slow,  running  about  forty- 
seven  days  for  July,  as  compared  with  approximately  fifty 
days  for  June  and  forty-seven  days  for  May. 

Retail  business  continues  about  the  same,  with  a  little 
more  hopeful  tone  for  the  near  future.  Activity  in  elec- 
trical fixtures  is  good.  Bids  are  being  called  for  more 
than  $800,000  in  school  buildings,  and  the  activity  in  small 
business  buildinp-s  is  slightly  improved. 


SALT  LAKE  CITY— DENVER 

Jobbers  report  stocks  complete  in  nearly  all  lines  of 
electrical  merchandise.  Dealers  are  still  ordering  from 
hand  to  mouth,  keeping  just  enough  stock  to  meet  current 
needs.  Orders  reaching  jobbing  firms  now  are  not  more 
than  half  so  large  as  they  were  in  normal  times,  indicat- 
ing a   proportionate  drop   in  consumer   demand. 

Excessive  freight  rates  are  the  bane  of  business  in  the 
Intermountain  region.  They  are  conducive  to  high-priced 
merchandise  on  the  one  hand  and  low  prices  for  farm  prod- 
ucts on  the  other.  Thei-e  are  indications,  however,  that 
farmers  will  liquidate  their  crops  at  prevailing  prices  and 
that  money  will  circulate  more  freely  during  the  fall 
months  than  it  has  during  the  summer.  A  slight  easing 
of  the  money  market  has  been  noted  in  the  past  week. 
Money  is  available  at  better  rates  and  is  more  plentiful 
for  what  are  regarded  as  legitimate  operations.  The  coun- 
try banks  are  ;iard  put  to  it  for  liquid  capital  on  which 
to  run  and  are  making  constant  appeals  to  city  banks 
for  aid. 

Retailers  are  vigorously  advertising  appliances,  and  they 
report  a  beJer  market  on  most  cooking  and  heating  ap- 
pliances as  a  result  of  a  recession  in  the  prices.  Look- 
ing forward  to  the  fall  business  jobbers  are  laying  plans 
in  the  way  of  holding  salesmen's  conventions  and  getting 
their  stocks  in  order.  Aside  from  school  buildings  in  course 
of  erection  there  are  few  large  construction  jobs  unde'- 
way  at  the  present  time.  The  housing  problem  is  bein' 
partly  solved  by  the  building  of  hundreds  of  new  home: 
in  the  large  cities. 


r?4r> 


ELECTRICAL    WORLD 


Vol.  78,  No.  7 


Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,   Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


exhibitors  who  otherwise  could  not  dis- 
play their  products.  A  feature  of  the 
convention  will  be  a  pageant  showing 
the  stages  in  lighting  from  the  flaring 
torches  of  the  primitive  ages  to  the  most 
scientific  and  artistic  achievements  of 
today. 


Better  Business  Expected  in 
Motor-Driven  Appliances 

Manufacturers  of  motor-driven  appli- 
ances and  machinery  report  little  activ- 
ity but  are  hopeful  of  better  business 
late  in  the  fall,  according  to  R.  H.  Bar- 
ber, general  sales  manager  of  Roth 
Brothers  &  Company,  motor  manufac- 
turers, Chicago,  who  has  recently  re- 
turned from  a  trip  of  a  month,  embrac- 
ing the  principal  cities  of  the  country. 
Mr.  Barber  found  that  most  manufac- 
turers in  these  lines  are  spending  more 
than  the  usual  amount  of  money  on  de- 
veloping and  improving  their  products 
and  their  methods  of  production.  He 
also  reported  that  sales  efforts  are  being 
intensified  in  all  parts  of  the  country. 


Modern  Equipment  Company  Has 
New  Sales  Agency 

The  Eaton  Electric  Furnace  Com- 
pany, Taunton,  Mass.,  has  been  organ- 
ized as  the  sales  agency  for  the  Modern 
Equipment  Company  of  that  city,  manu- 
facturer of  electric  tempering  ovens. 
Harry  B.  Eaton  is  president  of  both 
companies.  The  Modern  company  now 
manufactures  ovens  of  about  fifty  differ- 
ent sizes  up  to  a  maximum  of  about  150 
kw.  and  reported  a  few  days  ago  to  a 
representative  of  the  Electricai,  World 
that  inquiries  are  increasing,  being  well 
distributed,  and  that  actual  .sales  are 
showing  up  fairly  well  to  industrial 
plants  interested  in  economic  applica- 
tions of  electric  heating. 


Westinghouse  to  Transfer  Manu- 
facture of  Arc  Lamps  to 
South  Bend 

The  Westinghouse  Electric  &  Manu- 
facturing Company  announces  that  the 
manufacture  of  arc  lamps,  arc -lamp  re- 
pair parts  and  copper  "Luxsolite"  fix- 
tures has  been  transferred  from  the 
Newark  works  to  South  Bend,  Ind. 
Arrangements  have  been  made  so  that 
service  will  be  insured  during  the  trans- 
fer of  equipment  to  the  South  Bend 
works. 

New  Plant  for  Electric  Furnace 
Manufacturers 

The  George  J.  Hagen  Company,  Pitts- 
burgh, engaged  in  furnace  and  combus- 
tion engineering,  has  recently  completed 
a  steel  factory  building  adjacent  to  its 
foundry  at  Orrville,  Ohio.  This  build- 
ing is  to  be  used  for  construction  and 
development  work  on  all  types  of  fur- 
naces and  furnace  equipments.  The 
company  has  recently  secured  a  con- 
tract from  the  Mutual  Enamel  Ware 
Company,  Chattanooga,  Tenn.,  for  one 
twin-chamber     electric    furnace    to    be 


used  for  enameling  bathtubs.  It  also 
has  received  an  order  from  the  Illinois 
Watch  Company,  Springfield,  111.,  for  a 
special  rotary  electric  furnace  to  be 
used  for  enameling  high-grade  watch 
dials. 

Consolidation  of  Insulation  Com- 
panies in  New  York 

The  A.  O.  Schoonmaker  Insulation 
Company  is  the  name  taken  on  the  con- 
solidation of  the  A.  0.  Schoonmaker 
Company,  88  Park  Place,  and  the  Insu- 
lation Sales  Company,  14.5  Lafayette 
Street,  New  York  City,  and  the  new 
company  will  operate  from  88  Park 
Place.  The  personnel  of  the  two  com- 
panies also  has  been  consolidated  and 
no  change  will  be  made  in  service  poli- 
cies. Complete  stocks  will  be  carried 
at  the  above  address  of  cut  and  uncut 
mica  of  all  descriptions  for  insulation 
use  besides  stocks  of  varnished  tapes 
and  cloths,  woven  tapes  and  webbings, 
sleevings,  cotton  tapes,  asbestos  tape, 
fiber  materials  and  pres.sboard  and  paper 
materials.  The  company  imports  and 
cuts   mica. 

Lighting  Products  Company 
Established  in  New  Plant 

The  Lighting  Products  Company, 
Milwaukee,  Wis.,  recently  incorporated 
with  a  capital  stock  of  $25,000,  is 
located  at  Thirty-fifth  and  Clybourn 
Streets,  where  it  has  a  floor  space  of 
7,500  sq.ft.  The  company  manufac- 
tures electric  light  fixtures.  The  offi- 
cers of  the  company  are:  Nathan 
Berger,  president;  Clarence  UUman, 
vice-president;  William  F.  Zack,  secre- 
tary,  and   Milton    Karger,   treasurer. 


New  Company  to  Represent 

H.  S.  B.  W.-Cochrane  in 

New  England 

The  Cochrane  Steam  Specialty  Com- 
pany of  Massachusetts  has  been  organ- 
ized to  represent  in  New  England  a 
number  of  well-known  manufacturers 
of  power-plant  equipment,  including 
the  H.  S.  B.  W.-Cochrane  Corporation, 
manufacturer  of  feed-water  heaters, 
steam  and  oil  separators,  hot  and  cold 
process  water  softeners,  flow  meters, 
precision  meters,  etc.;  the  Steam  Motors 
Company,  Inc.,  manufacturer  of  steam 
turbines  for  driving  generators,  pumps, 
fans,  etc.,  and  the  D.  Connelly  Boiler 
Company,  builder  of  water-tube  steam 
boilers.  The  office,  which  is  in  charge 
of  Elliott  Greene,  is  in  the  Oliver  Build- 
ing, Boston. 


Milwaukee  to  Have  Fixture  Con- 
vention in  January 

At  a  recent  meeting  of  representa- 
tives of  the  National  Council  of  Light- 
ing Fixture  Manufacturers,  the  Fixture 
Dealers'  Association  and  the  Glassware 
Guild  plans  were  laid  to  hold  the  annual 
conventions  of  the  three  organizations 
jointly  in  Milwaukee  from  Jan.  30  to 
Feb.  4,  1922.  The  annual  fixture  mar- 
ket will  be  held  in  conjunction  with  the 
joint  convention,  and  arrangements 
have  been  completed  for  a  local  "Better 
Lighting  Week"  campaign  to  be  pushed 
at  the  same  time. 

Milwaukee  Auditorium  has  been  en- 
gaged for  the  market  and  convention, 
and  the  municipal  authorities,  who  con- 
trol the  building,  have  promised  to  co- 
operate with  the  convention  committee 
in  arranging  for  exhibits.  The  main 
exhibition  room  is  wired  for  both  alter- 
nating and  direct  current,  and  this  feat- 
ure is  expected  to  attract  a  number  of 


Ilg  Official  Corrects  Statement 

Regarding  Johnson  Fan 

&  Blower 

Announcement  has  been  received 
from  the  vice-president  of  the  Hg  Elec- 
tric Ventilating  Company,  2850  North 
Crawford  Avenue,  Chicago,  that  A.  J. 
Johnson,  whose  selection  as  president 
of  the  newly  formed  Johnson  Fan  & 
Slower  Company,  115  South  Clinton 
Street,  Chicago,  was  noticed  on  page 
968  of  the  April  23  issue  of  the  Elec- 
trical World,  had  not  at  any  time 
been  assistant  general  manager  of  the 
Ilg  Electric  Ventilating  Company,  as 
stated  in  the  report,  but  had  held  the 
position  of  credit  man  during  the  tenure 
of  his  stay  in  that  company. 


Edison  Electric  Perfecting 
Servicing  Idea 

Development  of  the  service  station 
for  electric  heating  devices  is  being 
pushed  by  the  Edison  Electric  Appli- 
ance Company  of  Chicago.  To  explain 
these  facilities  and  the  company's 
policy  a  service  manual  has  just  been 
issued.  Not  only  does  the  company 
service  the  devices  it  now  makes,  but 
also  the  electrical  heating  devices  for- 
merly manufactured  by  the  Hughes 
Electric  Heating  Company,  the  Hot- 
point  Heating  Company  and  the  domes- 
tic device  department  of  the  General 
Electric    Company. 

Under  the  supervision  of  J.  F.  Roche, 
advertising  manager  of  the  company 
and  service  station  supervisor,  who  es- 
tablished most  of  the  stations  and  or- 
ganized the  personnel,  the  function  of 
the  stations  has  been  widened,  so  that 
each  station  maintains  a  complete  dis- 
play of  all  devices  manufactured  by  the 
company.  It  is  the  ideal  of  the  com- 
pany to  make  each  service  station  a 
model  store  from  which  dealers  can 
gain  ideas  for  window  display  and 
store  layout. 

Service  stations  are  located  at  At- 
lanta. Boston,  Chicago   (factory),  Chi- 
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cago  (local),  Dallas,  Los  Angeles,  New 
Orleans,  New  York  City,  Ontario  (Cal.), 
Portland,  San  Francisco,  Salt  Lake 
City,  St.  Louis  and  Seattle.  The  com- 
pany plans  to  establish  other  stations 
from  time  to  time. 


An  American  Manufacturer  Sees 
Large  Hydro-Electric  Devel- 
opments in  Europe 

J.  E.  Jennings,  vice-president  of 
Milliken  Brothers  Manufacturing  Com- 
pany, New  York,  who  recently  re- 
turned to  that  city  after  spending  six 
months  in  Europe,  and  who  sailed  for 
Australia  last  Saturday,  reported  un- 
usual activity  in  hydro-electric  develop- 
ment in  most  European  countries. 

During  the  war  and  latterly  labor 
troubles  have  forcibly  impressed  the 
public  and  governments  of  these  coun- 
tries with  the  necessity  of  developing 
their  water-power  resources.  In  Nor- 
way the  national  government  in  con- 
junction   with    the    municipalities    has 


already  undertaken  the  development  of 
several  water-power  projects.  This 
country  further  proposes  to  develop  its 
mineral  resources  and'  thus  provide  a 
market  in  which  to  dispose  of  its  sur- 
plus power. 

France,  Italy  and  Spain  all  have  com- 
prehensive hydro-electric  programs  in- 
volving extensive  railroad  electrifica- 
tion. Construction  work  is  already 
under  way  and  still  more  work  will 
be   done   as    financing    becomes    easier. 

In  England  hydro-electric  develop- 
ment in  the  British  Isles  is  being 
agitated,  and  in  all  of  the  British 
possessions  a  policy  looking  to  the  early 
harnessing  of  their  water  powers  has 
been  adopted. 

Much  of  the  apparatus  and  equip- 
ment going  into  the  new  projects  is 
manufactured  in  England  or  Belgium. 
Existing  rates  of  exchange  and  cheaper 
labor  work  against  the  American  man- 
ufacturer in  the  European  market.  Ger- 
many, while  an  active  bidder,  has  not 
as  yet  been  very  successful  in  obtaining 
foreign  orders. 


Bakelite  Patents  Upheld 

General  Insulate  Company  Held  to  Be  Infringer  in  Using  Product 
of  Redmanol  Company 


The  General  Bakelite  Company  has 
obtained  a  verdict  in  its  suit  in  the 
United  States  District  Court  against 
the  General  Insulate  Company  for  in- 
fringement of  three  Bakelite  patents. 
The  patents  in  suit,  Nos.  942,699,  942,- 
852  and  939,966,  commonly  designated 
as  the  "heat  and  pressure  patent,"  the 
"fibrous  materials  or  indurated  patent" 
and  the  "comminuted  mixture  or  mold- 
ing patert,"  were  all  sustained  and  de- 
clared infringed. 

The  defendant  in  its  business  of 
molding  uses  sjTithetic  gums  produced 
by  the  Redmanol  Chemical  Products 
Company.  Because  the  latter,  a  Chi- 
cago company,  had  no  office  in  New 
York  the  indirect  action  was  taken. 
The  record  shows,  however,  that  the 
Redmanol  company  stood  behind  the 
defendant  and  presented  its  evidence 
on  the  question  of  invention  as  freely 
as  if  it  had  been   the   defendant. 

The  decision,  which  was  written  by 
Judge  Thomas  I.  Chatfield,  goes  into 
considerable  detail  regarding  all  prior 
patents  for  synthetic  gums  and  dem- 
onstrates that  none  invalidates  Baeke- 
land's  patents.  The  discovery  of  the 
use  of  hexa  by  Redman  was  shown  to 
be  antedated  by  Baekeland's  writings 
and  patent  specifications.  The  court 
ruled: 

"If  the  defendant  makes  use  of  the 
process  patented  by  Baekeland  .  .  . 
it  cannot  escape  the  charge  of  infringe- 
ment by  showing  that  this  material 
was  produced  by  the  Redmanol  com- 
pany with  hexa,  instead  of  formalde- 
hyde and  ammonia  separately.  In  other 
words,  hexa  is  but  an  equivalent  for 
formaldehyde  and  ammonia,  and  the 
defendant  company  is  using  this 
equivalent  material  in  carrying  out  the 
process  of  the  Baekeland   patent." 


The  General  Bakelite  Company  is 
conducting  another  patent  suit  against 
the  Wappler  Electric  Company,  New 
York,  because  of  its  use  of  "formica," 
a  material  made  with  certain  products 
of  the  Redmanol  Chemical  Products 
Company.  The  trial  in  this  suit  had 
temporarily  been  postponed  pending 
the  decision  in  the  General  Insulate 
case,  but  the  attorneys  of  the  General 
Bakelite  Company  have  now  taken  steps 
to  restore  this  suit  to  the  calendar  for 
trial. 


Steady  Increase  in  Sales  of 
Electric  Boilers 

A  regular  and  steady  increase  in  sales 
is  reported  by  the  Electric  Boiler  Cor- 
poration, Cambridge,  Mass.,  manufac- 
turer of  an  automatic  electrically  heated 
hot-water  storage  system,  under  the 
trade  name  of  the  "Electric  Boilerette." 
To  a  representative  of  the  ELECTRICAL 
World  F.  D.  Goode,  sales  manager,  said 
last  week  that  although  the  production 
of  this  apparatus  has  been  under  way 
but  a  year,  the  sales  curve  has  shown 
a  steady  upward  movement.  Inquiries 
have  been  received  from  all  over  the 
world  and  some  very  satisfactory  ac- 
counts have  been  opened  by  correspond- 
ence. A  large  percentage  of  the  com- 
pany's business  up  to  Aug.  1  was  for 
domestic  heating  installations,  but  the 
field  of  this  equipment  is  also  broaden- 
ing in  connection  with  barber  shops, 
garages,  office  buildings,  first-aid  sta- 
tions, etc.  The  company  is  affiliated 
with  the  Riverside  Boiler  Works  of 
Cambridge,  builders  of  a  long-estab- 
lished kitchen  range  boiler. 

Definite  arrangements  will  be  made 
this  fall  for  distribution  in  all  sections 
of  the  United  States  through  the  es- 
tablished electrical  merchandising  chan- 
nels. The  initial  sales  work  of  the  com- 
pany has  purposely  been  confined  to 
New  England,  and  many  of  the  central 
stations  in  that  district  carry  stocks  of 
these  equipments  or  have  sold  them. 
"Our  mental  attitude  is  one  of  healthy 
discontent  and  is  far  from  being  pessi- 
mistic," declared  Mr.  Goode  in  discuss- 
■ng  market  conditions. 


G.  E.  Pays  Over  Million  in  Half- 
Year  Extra  Compensation 

According  to  an  announcement  from 
the  General  Electric  Company,  supple- 
mentary compensation  for  the  six 
months  ending  June  30,  given  by  the 
General  Electric  Company  to  em- 
ployees in  its  service  for  five  years 
or  more,  has  been  paid  to  24,809  em- 
ployees and  the  total  amount  paid  was 
$1,067,989.14.  Of  this  amount  approx- 
imately 11,130  employees  in  the  works 
and  general  offices  at  Schenectady  re- 
ceived $463,716.76,  or  nearly  one-half 
the  total.  The  remainder  was  divided 
among  other  works  of  the  company, 
district   offices,    etc. 

Payments  were  made,  as  recently  an- 
nounced, in  the  form  of  employees'  7 
per  cent  investment  bonds.  All  em- 
ployees of  the  company,  the  announce- 
ment continues,  who  had  been  laid  off 
on  account  of  slack  work  during  the 
past  six  m(onths  pnd  "who  prior  to 
Junp  30  of  this  year  had  completed  a 
aervice  period  of  five  years  will  re- 
ceive the  5  per  cent  supplementary 
compensation.  All  such  employees  will 
be  paid  upon  presentation  at  the  pay- 
roll department. 


New  Quarters  for  the  Electric 
Installation  Company 

The  New  York  Electric  Installation 
Company,  formerly  at  147  West  Thirty- 
fifth  Street,  New  York  City,  has  moved 
into  a  four-story  building,  26  ft.  x  100 
ft.,  at  71  Eighth  Avenue.  The  new 
location  will  permit  the  company  to  en- 
large its  plant.  This  company  special- 
izes in  the  installation  of  electric  eleva- 
tors and  wiring  for  power  purposes,  and 
N.  Ruby,  secretary  of  the  company,  says 
that  work  along  these  lines  is  very 
active  and  the  company  has  a  number 
of  good-sized  jobs  under  way. 


Ford,  Bacon  &  Davis,  11  •'J  Broadway, 
New  York  City,  engineers,  have  estab- 
lished an  office  at  1421  Chestnut  Street, 
Philadelphia. 

The  McPhilben  Lighting  Fixture 
Company,  264  Fulton  Street,  Jamaica, 
N.  Y.,  has  filed  notice  of  increase  in 
stock  from  $45,000  to  $95,000. 

The  Maring  Wire  Company,  Muske- 
gon, Mich.,  has  appointed  R.  W.  Van 
Pelt  as  its  sales  representative  for  Mis- 
souri and  the  surrounding  states  west 
of  the  Mississippi  River,  with  head- 
quarters at  926  Century  Building,  St. 
Louis.  He  will  handle  the  company's 
line  of  enameled,  cotton  and  silk-cov- 
ered magnet  wires.  Mr.  Van  Pelt  also 
handles  for  the  Collyer  Insulated  Wire 
Company,  Pawtucket,  R.  I.,  its  line  of 
weatherproof,  rubber-covered,  lamp, 
portable,  annunciator  and   office   wires. 
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Foreign  Trade  Notes 


THE  ELErTRICAT.  ASSOCIATION  OF 
NOVA  SCOTIA  will  hold  it3  first  convfn- 
tion  in  Halifax  on  Aug.  16  and  17.  W. 
Murdork,  manager  of  tlie  Maritime  branrh 
of  thP  Northern  Electric  Company,  is  presi- 
dent of  thp  association  and  E.  A.  Saunders 
is  secretary. 

NE'U*  CITY  R  A II- WAY  IN  SYDNEY, 
AUSTRALIA. — Plans  are  under  way  for 
the  construction  of  a  new  city  railway  in 
Sydney,  Australia,  partly  underground,  to 
cost  about  £8,000,000.  In  addition  to  this 
the  suburban  railways  will  be  equipped  for 
electrical  operation  and  extended  so  that  a 
loop  will  be  formed  around  the  city.  From 
the  extension,  lines  will  le.id  to  the  eastern 
and  western  suburbs. 

A  NEW  ELECTRIC  COMPANY  FORMED 
IN  SP.\IN. — A  new  company,  to  be  known 
a.s  the  Sociedad  Iberica  de  Construcciones 
Eleetricas  (S.  I.  C.  E. )  has  been  organized, 
with  main  ofllce  in  Madrid,  Spain.  This 
company  has  taken  over  the  International 
(general  Electri<-  Company's  representation 
for  Spain,  Portugal  .ind  colonies,  which  was 
formerly  In  the  hands  of  the  Compaenie 
Kraii<,aise  Thomson-Houston. 

PROPOSED  HYDRO-EI^ECTRIC  PLANT 
FOR  IVKRNESS.  ENGL.\ND.  —  A  report 
has  been  submitted  to  the  Town  Council 
of  Iverness  according  to  Thi  Elrrtr-ician 
by  Buchan  &  Partners  on  the  proposal  to 
establish  a  hydro-electric  plant  to  supply 
electricity  covering  an  area  from  Strath - 
pelTer  and  Dingwell  to  Iverness  and  Nairn, 
and  possibly  to  Invergordon,  Tain,  Elgin 
and  Lossiemouth.  The  cost  of  the  initial 
inst.allation  is  estimated  at  about  £230,000 
and  the  output  about  8,800,000  units  per 
annum. 

PROPOSED  HYDRO-ELECTRIC  PROJ- 
ECT IN  SP.\IN.  —  A  company  has  been 
formed,  according  to  Electrical  Industrirs. 
at  Granada,  Spain,  to  be  known  as  the 
Sociedad  Anonima  Fuerzas  Motrices  del 
Valle  de  Lecrin,  with  a  capital  stock  of 
5,000,000  pesetas,  for  the  purpose  of  con- 
str-ucting  and  operating  hydro-electric  power 
plants  in  the  Valle  de  Lecrin.  It  is  pro- 
posed to  erect  the  first  station  on  the 
Diircal  River,  where  4,000  hp.  will  be  de- 
veloped. In  addition  to  the  capital  above 
mention,  most  of  \vhich  h,as  been  subscribed 
by  the  Banco  Hispano  Suizo  para  Empresas 
Eleetricas,  it  is  proposed  to  issue  preference 
shares  of  1,000,000  pesetas  additional. 

THE  EMPRES.V  FORCA  E  LUZ  DE 
RIBEIRAO  PRETO,  with  headquarters  in 
the  citv  of  Sao  Paulo,  Brazil,  has  published 
the  announcement  of  a  public  loan  of  6,000.- 
000  milreis.  the  proceeds  to  be  u.sed  for 
installing  and  operating  an  electric  light 
service  in  Ribeirao  Preto ;  to  install  and 
operate  a  calcium  carbide  factory ;  to  obtain 
contracts  and  privileges  in  the  neighboring 
municipalities  for  operating  light  and  power 
service,  together  with  water  and  sewer  serv- 
ice, and  to  participate  In  industry  In  that 
zone,  which  may  require  a  large  amount 
of  electrical  energy ;  and  also  to  install  and 
operate  a  complete  Irrigation  system,  either 
for  its  own  account  or  for  third  parties. 
The  Empresa  Forca  e  Luz  de  Ribeirao 
Preto  has  the  exclusive  privilege  of  furnish- 
ing light  and  power  in  the  following  munic- 
ipalities: Ribeirao  Preto.  Cravinhos,  Serta- 
ozinho,  Jardinopolis,  Orlandia,  Brodowski, 
Sao  Joaquin.   Ituvcrava  and  Igarapava. 


ForeiRn  Trade  Opportunities 


POSSIBLE  DEMAND  FOR  ELECTRIC 
REFRIGERATORS  IN  AUSTRALI.V. — The 
State  Electricity  Commission  of  Victoria. 
Australia,  is  interested  in  the  varlou."?  appli- 
cations of  electricity  to  domestic  uses,  and, 
it  is  understood,  is  desirous  of  getting  in 
tourh  with  American  agents  who  handle 
such  appliances  as  electrically  operated 
refrigerators,  and  to  obtain  full  descriptions 
and  price  lists. 

CONVEYING  MACHINERY  FOR  F.\C- 
TORIES  AND  MINES  IX  INDIA. — McT.eod 
&  Company,  4  1  Whitehall  Street,  New  York 
Citv,  Importers  and  exporters,  have  a  re- 
quest from  India  for  printed  matter  and 
e.stimated  prices  for  export  on  conveying 
machinery  for  use  in  factories,  warehouses 
and  mines.  The  Burma  Finance  &  Mining 
Company.  Ltd,,  Hermyingl.  India,  is  plan- 
ning to  erect  a  small  crushing  and  concen- 
trating mill  to  treat  from  l.iO  to  200  tons 
of  ore  per  day. 

EQUIPMENT  FOR  ELECTRIC  PLANT 
AT  BELFAST.  IREL.A.ND.— The  Belfast 
Corporation,    Belfast,    Ireland,    will    receive 


tenders  until  Aug.  22  for  furnishing  and 
inslatlln?  at  the  new  harbor  power  station 
the  following  equipment:  One  12,500-kw. 
turbo-alternator  with  condenser  plant  and 
auxiliaries,  four  water-tube  boilers  with 
superheaters  and  forced-draft  fans,  four 
fuel  «-(onomizers,  two  steel  chimneys  with 
four  electrically  driven  suction-draft  fans, 
and  one  electrically  driven  centrifugal 
pump  of  18,000  gal.  per  minute  capacity. 
Specifications  may  be  obtained  on  applica- 
tion to  Preece.  Cardew  &  Rider,  8  Queen 
Anne's  Gate,  Westminster,  S.W.I,  or  to  T. 
W.  Bloxam,  rity  electrical  engineer.  Bel- 
fast, Ireland.  Tenders  to  be  addressed  to 
R.  Meyer,  town  clerk.  City  Hall.  Belfast. 

ELECTRIGALLY  OPERATED  PUMPS 
FOR  TRANSV.\AL,  SOUTH  AFRICA. — 
Tenders  will  be  received  by  the  Rand  Water 
Board.  Transvaal,  South  Africa,  until  Sept. 
as,  for  furnishing  and  erecting  at  Vereenig- 
ing  the  following  equipment:  Two  vertical 
spindle  rentrifugal  pumps,  directly  con- 
nected to  electric  motors,  with  all  acces- 
sories :  one  10-ton  traveling  crane,  and 
also  two  horizontal  .spindle  centrifugal 
pumps,  directly  connected  to  electric  motors, 
with  all  accessories.  Particulars  may  be 
seen  at  Room  50,  Department  of  Overseas 
Trade.  35  Old  Queen  Street,  S.W.I,  London, 
England. 

AT'.XILIARY  ELECTRIC  PLANT  FOR 
ROTORUA,  NEW  ZEALAND.  —  Tenders 
are  invited  by  the  secretary  of  the  New 
Zeal.and  Tender  Board,  Wellington,  New 
Zealand,  until  Nov.  1  for  furnishing  and 
installing  a  new  or  second-hand  auxiliary 
plant  for  the  Rotorua  electric  supply  as 
follows:  One  oil  engine  (200  b.hp.  to  250 
b.hp.)  and  one  190-kw.,  three-phase,  50- 
cycle  alternator,  with  exciter  and  switch- 
gear.  Specifications  mav  be  obtained  at 
the  Department  of  Over.seas  Trade,  35  Old 
Queen    Street,    S.W.I,    London,    England. 

STEEL  PIPE  LINES  FOR  MANGAHAO 
(NEW  ZEALAND)  POWER  PL-A.NT.— 
New  tenders  are  being  asked  for  by  Nov. 
1  by  the  New  Zealand  Public  Works  De- 
partment, Wellington,  New  Zealand,  for 
the  supply  and  erection  of  steel-pipe  lines 
and  fittings  required  in  connection  with 
the  Mangahao  power  plant.  While  quanti- 
ties, etc.,  are  substantially  the  same  as 
those  specified  in  the  original  tenders,  some 
of  the  conditions  have  apparently  been 
modified.  Specifications  may  be  seen  at 
the  Department  of  Overseas  Trade,  35  Old 
Queen    Street,    S  W.l,    London,    England. 


New  Apparatus  and  Publications 


EJECTOR  CUT-OUTS.  —  Schweitzer  & 
Conrad,  Chicago,  are  issuing  Bulletin  103A, 
describing  "Ejector"  cut-outs,  tvpe  E,  and 
bulletin  106.\,  "Simplifled  Protective  Com- 
binations,"   for    small   substation    work. 

AIR-BREAK  SWITCHES.  —  The  Delta- 
Star  Electric  Company,  2433  Fulton  Street. 
Chicago,  has  ready  for  distribution  a  forty- 
eight  page  bulletin.  No.  36,  on  its  complete 
line  of  new  air-break  high-voltage  switches, 

CHRISTMAS  TREE  LIGHTING.  —  The 
Peerless  Light  Company,  663  West  Wash- 
ington Boulevard,  Chicago,  has  placed  on 
the  market  a  new  eight-light  Christmas 
tree  lighting  outfit  under  the  name  of 
"Add-A-Set." 

RECEPT.\CLES.  —  The  Metropolitan 
Electric  Manufacturing  Company.  Boule- 
vard and  Fourteenth  Street,  Long  Island 
City,  N.  Y  ,  is  distributing  a  pamphlet  cov- 
ering its  new  line  of  receptacles,  together 
with  a  separable  plug  and  cap. 

PLUG  RHEOST.\TS.  —  The  Ward  Leon- 
ard Electric  Company,  Mount  Vernon,  N.  Y.. 
is  distributing  a  four-leaf  pamphlet  cover- 
ing its  "Vitrohm"  plug  rheostats  for  labora- 
tory and  college  use. 

ELECTRIC  RANGES. — The  Edison  Elec- 
tric Appliance  Company,  Inc..  5600  West 
Tavlor  Street,  Chicago,  manufacturer  of 
the"  Hughes  and  Edison  electric  ranges,  has 
recently  placed  an  entire  new  line  of 
ranges  on  the  market.  There  are  seven 
new  models  of  the  "Holpoint-Hughes" 
ranges  varying  in  size  from  a  three-burner 
to  a  large  six-unit   type. 

OIL  CIRCUIT  BREAKERS.— The  West- 
inghouse  lOlectric  &  Manufacturing  Com- 
pany. East  Pittsburgh.  Pa.,  has  Issued 
special  publication  1643,  describing  its  oil 
circuit  breakers. 

REFLECTOR  SOCKET.  —  A  reflector 
socket  has  been  developed  by  the  Westing- 
house  Electric  &  M.anufacturing  Company. 
East  PittstHireh.  Pa.,  to  meet  the  require- 
ments  when    lock   sockets   are    desired, 

DRY-B.\TTERY  OUTFIT. — The  Colum- 
bia dry-battery  lighting  outfit  is  the  newest 


product  to  be  marketed  by  the  National 
Carbon  Company.  Inc.,  Cleveland.  Thi~ 
outfit  consl.sts  of  a  6-volt.  2-cp.  "Mazda 
lamp,  12-ft.  of  lamp  cord,  combinatioi. 
switch  and  socket  and  a  sliding  hook  :■■ 
hang  the  lamp, 

■WIRING  DE\'ICES.— The  Bryant  Elec- 
tric Company,  Bridgeport,  Conn.,  has  issued 
its  "Revised  Index  of  Prices  and  Listings 
to  its  i;i2i)  catalog,  the  new  prices  belnt 
those  effective  June  15,  1921. 

WIRING  TABLES  AND  ILLUMINA- 
TION DATA. — The  George  Cutter  Work>' 
of  the  Westinghouse  Electric  &  Manufae 
turing  Company,  South  Bend,  Ind.,  hav- 
issued  a  booklet  containing  handy  wiring 
tables   and   illumination  data. 

DIRECT  SERVICE  WATER  SYSTEM  — 
The  Western  Electric  Company.  195  Broad- 
way, New  York  City,  has  recently  devel- 
oped a  direct -service  water  s>'stem  to  mee'. 
a  special  class  of  domestic  ser\*ice  wher. 
only  a  limited  storage  capacity  is  nece^--- 
sary, 

CHARGING  APPARATl'S.— A  new  de- 
vice, known  as  the  "Homecharger,"  for 
charging  automobile  lighting  and  ignitloi 
batteries  has  recently  been  place<l  on  th- 
market  by  the  Automatic  Electrical  Device- 
Company,  120  West  Third  Street.  Cincin 
nati.  Catalog  &28  issued  by  the  company 
describes  this   charger   in   detail. 

LIGHTTNG-  FIXTURES. — A  new  bookie- 
known  as  catalog  C-1  has  been  issued  by 
the  Beardslee  Chandelier  Manufacturing 
Company,  216  South  Jefferson  Street,  Chi- 
cago, describing   its  home  lighting  fixtures 


New  Companies 


THE  SUPER  CLARION  CORPORA- 
TION, Ne%v  York,  N.  Y.,  has  been  incor- 
porated by  G.  Fleck,  J.  Platzman  and  L.  W 
Dinkelspiel.  The  company  is  capitalized  at 
$5,000  to  manufacture  lamps  and  ma- 
chinery. L.  W.  Dinkelspiel,  5  Beekmar. 
Street,   is  attorney. 

THE  BASS  LAKE  (IND.)  ELECTRIC 
LIGHT  &  POWER  COMPANY  has  bee: 
incorporated  with  a  capital  of  JIO.OOO  b> 
H.  R.  Zellers,  Henry  Emigh  and  Elmer  C 
Hewitt. 

THE  POINT  ELECTRIC  COMPANY, 
Whitney's  Point.  N.  Y..  has  been  incorpo- 
rated by  P.  H.  Landers,  H.  J.  Walters  and 
E.  B.  Jenks  The  company  is  capitalized 
at  $15,000  and  proposes  to  operate  a  light 
and  power  system  in  Whitney's  Point. 

THE  MERRITT  ISLANT)  LIGHT  & 
POWER  COMPAN'Y,  Merritt.  Fla.,  ha- 
been    organized    with    a    capital    of    $10,00" 

0.  R.   Grosse,   Merritt,   is  president. 

THE  OCONTO  (WIS.)  LIGHT  &  PO'WEn 
COMP.XNY  has  been  chartered  with  a 
capital  of  $25.00J  by  A.  F.  Pamperin,  V.  J 
O'Kelliner  and  Carl  O.  Neuman. 

THE  ACME  ELBtTTRIC  HRATINC? 
COMP.\NY,  Boston,  Mass.,  has  been  incor- 
porated with  a  capital  of  $10,000  to  manu- 
facture electric  heatin.g  equipment  an  J 
appliances.  George  A.  Rice  is  president  and 
Harry  Price,  32  Clifford  Street,  is  treasurer. 

THE  GENER.\L  HEATING  APPLI- 
ANCE COMP.ANY,  Wilmington.  Del  .  ha- 
been  incorporated  by  T.  L.  Crole.au.  C.  H 
Maxwell  and  M.  A.  Bruce.  The  compan: 
is  capitalized  at  $200,000  and  proposes  t 
manufacture  electric  heating  applianos 
etc 

THE     ROGEL     LIGHTING      FIXTIT.  " 
5IANUFACTURING  COMr.\NY,  Ne^^ 
N.  Y,.  has  been  incorporated  with  a 
of  $6,000  bv  C.  G.  Robin,  L  and  I.  C 

1.  T.    Flatto,    261    Broadway,    is    a',-. 
for  the   company. 

THE  BIGLERVILLE  (PA.)  ELECTRIC 
LICHT  &  POWER  COMPAN'Y  has  b.-.  _ 
incorporated  with  a  capital  of  $5,000  S  /- 
Musselman,  Orrtanna,  is  interested  in  tl- 
company, 

THE  KINSWAY  ELECTRICAL  SUPPLY 
COMP.ANY,  Brooklyn.  N.  Y.,  has  been  in- 
corporated by  G.  E.  Cameron,  F.  and  C.  W. 
Johnson.  The  company  is  capitalized  at 
$20,000  and  proposes  to  manufacture  and 
de.al  in  electrical  specialties.  .\.  Marshall. 
■J IS  Montague  Street,  represents  the  com- 
pany, 

THE  LAKEWOOD  (N.  J)  ELECTRI- 
CAL APPLLVNCE  COMPANY  has  been 
incorporated  with  a  capital  of  $25.0ii'i  to 
manufacture  and  deal  in  electrical  sup- 
plies. The  incorporators  are  George  T. 
Oshurg,  William  T.  Pettit  and  Leonard  K- 
Thompson 
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THE  ELECTRO-JIAGNETIC  WAVE- 
BATH  CORPORATION.  Xewark,  X.  J.,  has 
been  incorporated  to  manufacture  elec- 
trical instruments  and  equipment.  The 
incorporators  are  William  S.  Benson,  Frank 
B.  Schanne  and  James  B.  Reilly,  31  Clinton 
Street. 

THE  SHRADER  BATTERY  COMPANT. 
Xew  Albany,  Ind.,  has  been  incorporated 
by  Daniel  and  W.  A.  Shrader  and  Julius 
Maier,  Xew  Albany,  to  manufacture  elec- 
tric storage  batteries  and  affiliated  equip- 
ment. 

THE  MILLER  AUTO  ELECTRIC  MAXU- 
FACTURING  COMPAXY,  Los  Angeles, 
Cal..  has  been  incorporated  by  Robert  C. 
Camp,  J.  F.  Xelson  and  L  T.  Mayhew.  338 
Byrne  Building".  The  company  is  capital- 
ized at  $100,000  and  proposes  to  manufac- 
ture electrical  equipment  for  automotive 
ser\'ice. 

THE  PIGNOLIT  IXSTRUMEXT  COM- 
PAXY. Xew  York,  X.  Y..  has  been  incor- 
porated by  L.  M.  Pignolit,  W  F.  and  C.  P. 
H'SSi'l.  The  company  is  capitalized  at 
$20,000  and  proposes  to  manufacture  wire- 
less equipment.  Straley  &  Hasbrouck.  257 
Broadway,   represent   the  company. 

THE  E.  M.  F.  ELECTRIC  COMPAXY, 
196  Xorth  Fifteenth  Street.  Ampere.  X.  J., 
has  been  organized  to  manufacture  and 
deal  in  electrical  specialties.  William  Hen- 
derson  is  interested   in   the   company. 

THE  ORIEXTAL  ELECTRIC  FIXTURE 
COMPAX'Y,  Wilmington.  Del.,  has  been  in- 
corporated with  a  capital  stock  of  $50,000 
to  manufacture  lighting  fixtures.  The  in- 
corporators are  M.  E.  and  Franklin  Mettler 
and    P.    M.    G^lkey,    all    of  Wilmington. 

THE  GIBSLAXD  (LA.)  ELECTRIC 
LIGHT  &  POWER  COMPAXY  has  been 
incorporated  with  a  capital  of  $10,000.  The 
directors  of  the  company  are  E.  W.  Mer- 
ritt,  president,  and  J.  H.  Houck,  secretary 
and  treasurer.  The  company  contemplates 
the  construction  of  an  electric  power  plant. 

THE  RANDOLPH.  STTFIELD  &  ST. 
JOSEPH  ELECTRIC  LIGHT  &  POWER 
COMPAX'Y,  Randolph,  Ohio,  has  been  in- 
corporated with  a  capital  of  $30,000  by  W. 
Biles,  C.  J.  Lang,  L.  J.  Huth,  J.  C.  Rogers 
and  B.  H.  Allen. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(I.ssued  July  26.  1921) 

1.385.376.  Electric  Heater:  Lee  P.  Hynes. 
Alb.-.ny,  X.  Y.  App.  filed  March  19,  1920. 
Good  air  circulation. 

1,383.379.  Electrical  Condenser  and 
Method  of  Making  It;  Franz  Kratz, 
Stuttgart.  Germany.  App.  filed  Jan.  26, 
1917.  Winding  two  bands  of  conductive 
material  with  insulation  between. 

1.385,411,  Electric  Furnace;  Carl  H.  Von 
Baur.  Dougla.ston.  N.  Y.  App.  filed  Dec. 
30,  1918.  Uniform  distribution  of  cur- 
rent. 

1.385,4  41,  Electric  Fh-id-Heatino  Appa- 
RATI'S ;  Edward  Fredriksen,  Christlania, 
Norway.  App.  filed  Jan.  29,  1920.  Fluid 
perpetually  flows  through  apparatus. 

1.385,507.  Battery  Plate  ;  Thoma.9  W. 
ThomBon.  Lo.«  Angeles.  Cal.  .\pp.  filed 
Nov.    3,    1919.      Improvement  in    ^rids. 

1,385,527,  Hand  Warm  or  Grip  f-ir  Steer- 
ing Wheels  :  Solon  Duer,  St.  Pari.<<.  Ohio. 
App.  filed  Feb.  11,  1920.  For  warming 
hands  of  operator. 

1.385,564.  Heater  for  FLriDS ;  Daniel  M. 
Luehr.<(,  Cleveland,  Ohio.  App.  filed  Oct. 
7.  1920.     For  heating  fluids  in  transit. 

1,385,566.  Connecting  Means  for  Induc- 
tio.v  Coils  Used  i.v  Radio  a.nd  Ic.vition 
Systems  ;  .Samuel  C.  .McKeown,  East 
Orange,  N.  J.  App.  filed  Oct.  19.  1917. 
Lead  held  firmly  in  place  yet  quickly 
deta'^'hed  and  removed. 

1,185.608,  Incandescent  Lamp  ;  William 
A.    Darrah,    Swissvale,    Pa.      App.    filed 


Nov.  23.  1914.  Surrounding  electrical 
conductor  with  infusible,  inert,  solid  in- 
sulating material,  even  when  raised  to 
temperature  near  boilirjg  point  of  carbon. 

1,385,624.  Induction-Coil  Heat-Dissipat- 
IXG  STKUCTfRE  ;  Arthur  A.  Kent,  Ardmore. 
Pa.  App.  filed  Feb.  17,  1920.  Parts  of 
good  heat  conductivity  adjacent  to  or 
embracing  winding. 

1.385.639.  Testing  Device  for  Traxsmis- 
sioN-LixE  Insulators  ;  Frank  Moore, 
Los  Angeles,  Cal.  App.  filed  March  21. 
1919.      For  detecting  electrical  seepage. 

1,385,650.  Terminal  Fitting  for  Elec- 
trical Installations  ;  Wheeler  H.  Vib- 
ber.  New  London,  Conn.  App.  filed  Aug. 
9.  1920.  To  lead  service  wires  out  of 
conduit. 

1.385.655.  Electrolytic  Cell:  Gervais 
Baillio,  Philadelphia.  Pa.  App.  filed  Oct. 
25,  1920.     Cheap  and  readily  assembled. 

1.385.656.  Memory  Clock;  Harry  Bates. 
New    York,    N.    Y.      App.    filed    March    2. 

1918.  Signals  at  set  times. 

1.385.657.  Method  of  and  Apparatus  for 
L'tilization  of  Observable  Radiations  : 
Louis  Bell  and  X*orman  Marshall.  West 
Newton,  Mass.  App.  filed  March  4,  191S. 
Signaling,  observation  and  the  like  by 
rays  ordinarily  invisible. 

1,385.678.  Trolley  ;  Joseph  L.  Gutweiler 
and  Frederick  W.  Kublin,  St.  Louis,  Mo. 
App.  filed  June   4.   1920.      Has  even  wear. 

1,385,696.  Method  and  .Apparatus  for 
Utilization  of  Observable  RADiATtoNS ; 
Norman  Marshall  and  Louis  Bell,  West 
Newton,  JIass.  App.  filed  Feb.  1,  1919. 
Signaling,  observation  and  similar  actions 
by   rays   ordinarily   invisible. 

1,385.698.  Suspension  Clamp;  Walter  S. 
Mayer,  Philadelphia,  Pa.     App.  filed  Sept. 

22,  1919.  For  suspending  electric  trolley 
wires. 

1,383.720.  Magneto;  Frank  H.  Schryer, 
Wauwatosa,    Wis.       App.    filed    Sept.     25, 

1919.  For  internal-combustion  engine. 

1,385,777.  Grid  Circuits  for  Electron 
Tubes  :  Alva  B.  Clark,  Brooklyn,  N.  Y. 
App.  filed  May  20,  1919.  Grids  of  all 
repeater  tubes  excited  from  common 
battery. 

1,385.807.  Traffic  Signal  Ststeh;  Ralph 
E.   Wetter,    Dallas,    Tex.      App.   filed    Nov. 

23,  1918.  For  controlling  street  and  high- 
way traflSc. 

1.385.818.  Radio  Transmitter  ;  Clair  L. 
Farrand.  Elizabeth.  X.  J.  App.  filed  June 
1-',  1919.  Total  electron  emission  of  fila- 
ment utilized  at  all  times. 

1.385.829.  Waffle  Mold;  Willie  L.  Hol- 
brook,    Seaside,    Ore.      App.    filed   Jan.    22, 

1920.  To  cook  waffles  by  electricity. 

1,385.838.  Short-Circuiting  Mechanism  ; 
George  H.  Leland.  Dayton.  Ohio.  -Vpp. 
filed  June  16.  1919.  For  starting  single- 
phase  induction   motor. 

1.385,844.  Cluster  Lamp  Socket;  Edward 
O.  Schattle.  Auburn,  N.  Y.  App.  filed 
July   29,   1919.      Compact  and   rigid. 

1,385.862.  Telepho.ve  Mouthpiece:  Van 
Conomos,  Blairsville,  Pa.     App.  filed  Jlay 

25,  1921.      Cannot   be  broken. 

1,385,873.  Electron  Discharge  Apparatus; 
Albert  W.  Hull,  Schenectady,  N.  T.  App. 
filed  June  5,  1916.  Has  negative  resist- 
ance characteristic. 

1,385,881.  Trolley  Wheel;  Shaverksha  D. 
Master,  Bombay,  India.  App.  filed  Julv 
2,  1920,     Easy  pa.^sage  of  cross  wires. 

1,385,886.  Hot-Water  Electric  Incubator  • 
James  L.  Nungester.  Pocatello.  Idaho, 
App.  filed  Jan.  3,  1920,  ITnlform  and 
efficient  temperature, 

1,385,895.  Electricity  Transforming  Axn 
CoNVERTI.NG  APPARATUS  ;  Charlcs  W.  Stone 
and  Henry  M.  Hobart.  Schenectady,  N  Y 
App.  filed  Sept.  6,  1916,  Receiving  hi.gh- 
pressure  polyphase  alternating  current 
and  delivering  low-pressure  direct  cur- 
rent. 

1,385,928.  Wire  Terminal;  Edward 
•Schwartz,  New  York,  N.  T.  App  filed 
Jan.  27,  1919.  F'or  batterie.o,  switches,  etc. 

1,385,967.  Apparatu.s  for  Applying  Cover- 
ing OF  .Sheet  Material;  James  I",  A. 
McCoy.  Milwaukee.  Wi.s.  App.  filed  July 
9.   1917.      Insulating   motor  colls. 

1.385.974.  Current  Regulator  for  Elec- 
tric Furnaces  ;  Sidney  Burrowes,  Niagara 
Falls,    Ontario.    Canada.      App.    filed    Oct. 

26.  1920.  Length  of  regulatlne  Impulse 
may  be  adjusted. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

HAMPTON  P.EACH,  N.  H. — An  organ- 
isation to  be  known  as  the  Hampton  Beach 
Park  Corporation  is  planning  to  establish 
an  amusement  park  at  Hampton  Beach,  to 
cost  about  $.500,000.  The  plans  provide 
for  the  installation  of  an  electric  power 
station  to  furnish  energy  for  lighting  the 
park.  Harry  E.  Blackwell.  Lowell.  Mass., 
is    interested    in    the    company. 

E^•ERETT.  MASS. — The  Maiden  Electric 
Company.  Maiden,  is  considering  the  con- 
struction of  an  addition.  68  ft.  x  70  ft.,  to 
its  power  station  at  Broadway  and  Oak- 
land Avenue.    Everett. 

F.A.LL  RIVER.  MASS. — Bids  will  be  re- 
ceived for  the  construction  of  a  tubercu- 
losis hospital,  power  house-,  tunnel  to  con- 
nect difEerent  buildings,  etc.,  in  Fall  River, 
for  which  plans  have  been  prepared  by 
Edward  M.  Corbett.  The  sum  of  $725,000 
is    available    for   this   work. 

TAI'NTOX.  MASS.  —  The  question  of 
placing  wires  underground  on  Main  Street 
is  under  consideration. 

WEBSTER.  MASS— The  installation  of 
an  ornamental  lightini;  sy.stem  in  Webster 
is  under  consideration.  The  Wtbster- 
Southhridge  Electric  Company  furnishes 
electrical  energy  in  the  town. 

Middle  Atlantic  States 

N'EW  YORK.  X.  Y. — Arrangements  have 
been  ma.Se  by  the  Brooklyn  Edison  Com- 
pany. 360  Pearl  Street,  for  an  issue  of 
$3,000,000  in  bonds  for  extensions,  im- 
provements,  etc.     M.   S.   Sloan   is  president. 

OSSIXIXG.  X.  Y.— Bids  will  be  received 
by  Charles  F.  Rattigan.  superintendent  of 
State  Prisons.  Capitol.  .Albany,  until  Aug. 
16  for  the  construction  of  an  addition  to 
the  power  house  at  Sing  Sing  Prison.  Os- 
sining.  L.  F.  Pilcher.  Capitol,  .\lbany,  is 
state    architect. 

POUGHKEEPSIE.  N.  Y.— William  Rit- 
chie contemplates  the  construction  of  a  tex- 
tile mill  on  Wappingers  Creek  at  Roach- 
dale,  a  suburb  of  Poughkeepsie,  The 
masonry  dam  at  Roachdale  will  be  rebuilt 
to  develop  power  for  manufacturing  and 
lighting    purposes, 

SOLSVILLE,  N.  Y. — The  Madison  County 
Power  Company.  Inc..  has  applied  to  the 
Public  Service  Commission  for  permission 
to  construct  an  electric  light  and  power 
plant   with   distributing  system   in   Solsville. 

DOVER.  N.  J. — The  Xi  w  Jersey  Power 
&  Light  Company  has  applied  to  the  Board 
of  Public  Utility  Commissioners  for  per- 
mission to  acquire  the  property  of  the 
Lambertville  Public  Sirvice  Company 
Flemington  Light  &  Power  Company  and 
the  Newton  Gas  &  Electric  Company.  The 
New  Jersey  Power  &  Light  Company  plans 
to  consolidate  the  three  systems  to  be 
operated  in  conjunction  with  its  present 
lines. 

E.AST  ORANGE.  X.  J.— Bids  will  be  re- 
ceived by  the  Board  of  Education.  High 
School  Building.  Winans  Street,  until  Aug. 
22.  for  electrical  work  and  the  installation 
of  heating  and  ventilating  equipment,  etc.. 
in  the  addition  now  under  construction  at 
the  Aiihland  School  on  Park  Avenue. 
Frederick  T.  Dugan  is  secretary  of  the 
board. 

TTOROKEX'.  N.  J. — Plans  have  been  com- 
pleted by  R.  Neumann  &  Company.  Willow 
Avenue,  for  the  construction  of  a  one-story 
power  house.  4  9  ft.  x  1»0  ft.,  at  their  man- 
ufacturing plant. 

MILFORD,  N  J.— The  Council  is  con- 
sidering extensions  to  the  street-lighting 
system.     Plans  provide  for  all-night  service. 

OXFORD.  N.  J — The  sawmill,  including 
power  plant,  sawing  machinery,  engint, 
boilers,  etc..  at  the  plant  of  the  Empire 
.Steel  &  Iron  Company  was  recently  de- 
stroyed bv  fire.  Thi  mill,  it  is  understood, 
will  be  rebuilt. 


350 


ELECTRICAL     WORLD 


Vol.  78,  No.  7 


ALLENTOWK.  PA.  —  Plans  have  been 
nreparod  by  the  Pennsylvania  Power  & 
Light  Company  for  the  construction  of  a 
large  central  machine  shop  and  repair 
works  at  its  electric  generatinK  plant  at 
Hauto.  The  structure  will  be  built  by  thy 
Phoenix  Construction  Company,  an  aini- 
kitetl   organization. 

AliTOONA,  PA. — The  Germania  Brewery. 
ISOS  Ninth  Avenue,  is  having  plans  pre- 
pared for  the  construction  of  a  two-story 
ice-manufacturing  plant.  SO  ft.  x  80  ft.,  to 
cost  about  JTS.OOO  with  machinery.  Uids. 
it  is  understood,  will  be  received  by  Miller 
&  Rider,  architects,   1510  Eighteenth  Street. 

IIAZKI,TON.  PA. — The  New  Boston  Coal 
Company  contemplates  the  installation  of 
eleetrical  equipment  including  motors,  con- 
trolling devices,  etc..  at  its  local  eollii-ry 
The  Pennsyvania  Power  &  T^ight  Company 
will   furnish   electrical   energy. 

MKADVILI^R  PA. — Bids  will  be  received 
by  R.  X.  Brown,  secretary  of  the  Mead- 
ville  School  Commission,  until  Aug.  22  for 
the  installation  of  electrical  equipment,  ven- 
tilating and  heating  apparatus,  etc..  in  the 
proposed  high  school  to  be  built  on  Public 
Square.  W.  G.  Eckles,  New  Castle,  is  ar- 
chitect. 

NOTTINGHAM.    PA. — The    Oxford    Elec- 


tric Company.  Oxford,   operating  in  Chester      company 


CLEVELAND.  OHIO. — Bids  will  be  re- 
ceivi-d  at  the  office  of  the  commissioner  of 
purchases  and  supplies.  Room  219.  City 
Hall  Cleveland.  Ohio,  until  Aug.  19  for  fur- 
nishing and  installing  dimmer  equipment, 
switchboards,  stage-lighting  equipment  rc- 
nectors  tor  ceiling  and  cove  lighting.  Ught- 
ing  fixtures  and  clocks  for  public  hall 
buildings.  Lakeside  Avenue  and  East  Sixth 
Street  Drawings  and  specifications  may 
be  obtained  at  the  offlce  of  the  chief  ar- 
chitect,   6U4    City   Hall. 

COLTTMBUS.  OHIO. — Plans  are  being 
prepared  for  the  construction  of  a  two- 
story  addition,  100  ft.  x  300  ft.,  to  the 
power  house  at  the  Ohio  State  University, 
to  cost  about  $300,000.  J.  N.  Bradford, 
care  of  the  board  of  directors  of  the  uni- 
versity,   is    architect. 

LEXINGTON.  KY.  —  Plans  are  under 
consideration  by  the  Lexington  Utilities 
Company  for  an  addition  to  its  local  power 
plant  inclu<Ting  installation  of  new  equip- 
ment. The  cost  of  the  improvement  is  es- 
timated at  about  $ino,0OO.  J.  P.  Pope  is 
general    manager. 

LEXINGTON.  KT.  —  The  Commercial 
Coal  Mining  Company,  recently  organized, 
is  contemplating  the  installation  of  me- 
chanical and  electrical  e<iuipment  at  its 
properties.      J.    H.   Hall   is   interested   in   the 


County,  has  been  granted  permission  by 
the  Public  Service  Commission  to  acquire 
the  properties  of  the  East  Nottingham  Elec- 
tric Company  and  the  West  Nottingham 
Electric  Comimnv.  The  new  owner  contem- 
plates consolidation  of  the  systems  and 
improvements   to   same. 

PHILADELPHIA,  PA. — Plans  have  been 
filed  bv  the  Merz  Worsted  Company.  In- 
diana Avenue  and  A  Street,  for  extensions 
to   its  power  house. 

PHILADEPHIA.  PA. — Plans  have  been 
filed  by  thi-  American  Motor  Body  Com- 
pany for  the  construction  of  an  addition  to 
its  power  house   on  Glenwood  Avenue. 

CLIFTON  FORGE.  VA.  —  Notice  has 
been  filed  by  the  Virginia-Western  Power 
Company  of  an  increase  in  its  capital 
stock   from    $1,250,000   to   $4,000,000, 

WASHINGTON,  T>.  C. — Bids  will  be  re- 
ceived by  the  Bureau  of  Supplies  and  Ac- 
counts, Navv  Department.  Washington.  D. 
C.  for  furnishing  the  following:  Until  Aug. 
26,  Washington.  Schedule  Se2n— miscel- 
laneous quantity  of  magnet  wire  and  cable  ; 
South  Ch.-irleston.  Schedule  S622— 240  car- 
bon electrodes  and  connecting  pins.  Until 
Sept.  2.  Puget  Sound.  Schedule  S623— 300 
electric  switches,  etc.  ;  Mare  Island.  Sched- 
ule 8621 — miscellaneous  quantity  of  magnet 
wire. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived at  the  ofiice  of  the  Chief  of  Engi- 
neers. U.  S.  Army.  Washington,  D.  C, 
until  Aug.  26,  Advertisement  .si.  for  fur- 
nishing two  switchboard  feeder  panels  and 
three  watthour  meters  and  assembled  with 
three   generator    panels. 


North  Central  States 

.M  VULETTE.  MICH. — At  an  election  held 
r..i.rillv  the  jiroposal  to  sell  the  municipal 
il.ciric  light  and  power  plant  to  R.  Xi. 
i;i.ul<incire  of  Saginaw  was  carried.  Mr. 
UlacUmore  contemplates  the  establishment 
of  a  central  power  plant  in  Marlette  for 
supplying  electricity  to  villages  and  farms 
within  a  radius  of  15   miles. 

PORT  HURON,  MICH. — Steps  have  been 
taken  by  residents  of  Lapeer  Avenue  for 
the  installation  of  an  ornamental  lighting 
system. 

SPRTNGPORT.  MICH. — A  .special  elec- 
tion will  be  called  to  submit  to  the  voters 
the  three  following  propositions  on  the 
lighting  question:  the  erection  of  a  trans- 
mission line  from  Albion  to  Springport  ;  in- 
stallation of  new  equipment  in  tlu-  old  elec- 
tric light  plant  providing  for  twenty-four- 
hour  service ;  acceptance  of  the  proposal 
from  Riley  SlarUs  to  purchase  and  operate 
the    present    plant. 

BAY  VILT^AGE.  OHIO. — The  Northern 
Light  &  I'ower  Company,  care  of  I.-  H. 
C-,ise.  Eagleeliff.  is  havinrr  plans  prepared 
for  the  construction  of  a  one-story  power 
plant,  40  ft,  X  72  ft.,  in  Bay  Village,  to  cost 
about  $75,000.  A.  W.  Harris.  Schofield 
Building,   Cleveland,   is  architect. 

CLEVELAND.  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner 
of  purchases  and  supplies.  City  Hall,  Cleve- 
land. Ohio,  until  Aug.  19  for  furnishing 
insulated,   lead-covered  cable.      Speci- 


LIBERTY.  IND.  —  The  Liberty  Light. 
Heat  &  Power  Company  has  applied  to  the 
State  Public  Service  Commission  for  per- 
mission to  establish  a  connection  between 
its  transmission  lines  and  the  Dayton  Elec- 
tric Company  at  Westville.  Ohio.  The 
Liberty  plant  is  served  from  the  Richmond 
municipal    plant. 

CTTIC.\00.  ILL. — A  permit  has  been  se- 
cured by  the  Illinois  Steel  Company  for  the 
construction  of  a  three-story  electric  power 
station  at  its  South  Chicago  works.  The 
cost    is    estimated    at   about    $250,000. 

TTRBANA,  ILL. — The  installation  of  an 
ornamental  lighting  system  in  the  north- 
western part  of  Urhana.  to  cost  about  $52.- 
032,  has  been  ordered  by  the  board  of  local 
improvements.  The  sy.stem  will  be  of  the 
same  general  type  used  in  other  parts  of 
the    city. 

ADRT.\N,  MINN. — The  municipal  eletric 
light  plant,  waterworks  and  pumping  sta- 
tion were  recently  damaged  by  fire. 
Thomas    W.    Xewell    is    superintendent. 

SLEEPY  EYE,  MINN.— Improvements 
to  the  municipal  electric  light  and  water- 
works system  to  cost  about  $40,000  are 
under   consideration, 

URICH,  MO. — Arrangements  have  been 
made  by  the  City  Council  for  a  bond  issue, 
the  proceeds  to  be  used  for  the  installation 
of  an  electric  light  and  power  system  in 
Urich. 

P.ARGO.  N.  D. — Plans  have  been  pre- 
pared bv  Robert  T.  Jacobson,  city  engineer. 
for  the"  installation  of  a  new  ornamental 
lighting  system  on  Broadway  from  Sixth 
.\venue  to  Twelfth  Avenue,  north,  and  on 
Third.  Fourth  and  Fifth  Streets,  north.  It 
is  proposed  to  replace  the  five-lamp  cluster 
now    in    use    with    single    lamps. 

WISNER.  NEB. — The  installation  of  a 
municipal  electric  power  plant  in  Wisner 
is    under    consideration. 


proposes  to  build  a  hydro-electric  power 
plant  in  connection  with  the  operation  of 
the  mill.  Lockwood.  Green  &  Company. 
101  Park  Avenue.  New  York  City,  are  ar- 
chitects and  engineers.  S.  M.  Ransoph'  r 
dlrt-ctor  of  industrial  education.  University 
of  Texas.  Austin,  is  Interested  In  tht 
company. 

WHITNEY,  TEX. — Arrangements  are  be- 
ing made  by  the  Council  to  issue  (15,000 
in  bonds  for  the  installation  of  a  street- 
lighting    system    in    Whitney. 

Pacific  and  Mountain  States 

SEATTLE.  WASH.  —  The  City  Council 
has  passed  an  ordinance  providing  for  an 
issue  of  $.'1,500,000  in  additional  bonds  for 
further  development  of  the  Skagit  River 
power    project. 

FRESNO,  CAL. — The  San  Joaquin  Light 
&  Power  Company  has  been  granted  per- 
mission by  the  State  AVater  Commission  to 
appropriate  550  sec. -ft.  from  the  Kent 
River. 

LA  GRANDE.  CAL. — Tlie  directors  of 
the  Plainsburg  Irrigation  District  are  con- 
sidering the  construction  of  an  electrie 
plant  for  furnishing  power  for  pumplns 
purposes.  T.  McSwain  is  president  of  the 
district. 

LONG  BE.\CH.  CAL. — A  movement  has 
been  started  by  the  East  Long  Beach  Im- 
provement Association  for  the  installation 
of  an  ornamental  lighting  system  on  a  por- 
tion of  East  Anaheim  Street  in  that  dis- 
trict, 

LOS  ANGELES,  CAL. — The  Installation 
of  ornamental  lamp  standards  on  Lane- 
wood  .Avenue  between  Orange  Drive  and 
La   Brea   is  under  consideration. 

LOS  ANGELES,  CAL.  —  Petitions  have 
been  filed  for  the  establishment  of  a  num- 
ber of  high-way  lighting  districU  to  be 
known  as  the  Annandale,  Lankershlm. 
Tujunga,  Bell.  West  .Adams,  Verdygo  and 
Forty-eighth    Street    Lighting    Districts. 

VENTURI,  CAL. — A  movement  has  been 
started  for  the  installation  of  ornamental 
lamps  on  Main  Street  above  Chestnut 
Street. 

BL.VNCA,  COL.  —  Arrangements  have 
been  made  and  preliminary  work  will  be 
started  soon,  it  is  reported,  on  the  develop- 
ment of  a  hydro-electric  project  on  Ute 
Creek  on  the  south  slope  of  Mount  Blanc*. 
The  plans  provide  for  an  electric  railway 
to  serve  the  eastern  and  southern  sections 
of  the  San  Luis  Valley  and  the  erection  of 
electric  transmission  lines  to  furnish  elec- 
tricitv  for  light  and  power  in  Blanca,  Fort 
Garland.  San  Luis.  San  .Acacio  and  other 
towns  in  the  southeastern  part  of  the  val- 
ley.  Water  power  rights  have  been  filed 
by  W.  W.  Snyder  and  Harry  Martin  ft 
Blanca. 


Southern  States 

MERinT.\N.  IMISR. — The  Acme  Building 
Company  is  considering  the  installation  of 
power-piant  machinery  at  its  sash  «nd  door 
factory. 

.It^DSONIA.  ARK. —  The  Arkansas  Hy- 
dro-Electric Company  has  awarded  contract 
for  the  construction  of  a  hydro-electric 
plant  on  the  Red  River  to  J.  Livingston, 
Grand  Central  Terminal,  New  "V  oik  <.ity. 
The  project  includes  a  gravity-type  dam, 
SO  ft  high,  with  450-ft.  spillway  and  power 
house,  to  cost  $1,460,000.  The  plans  pro- 
vide for  an  initial  installation  of  22.000  hp. 
Electricity  generated  at  the  plant  will  be 
transmitted  to  Little  Rock,  a  distance  or 
55  miles.  The  company  also  contemplates 
the  construction  of  two  other  dams  to  de- 
velop a  total  of  75.000  hp.  J.  E.  Sirrine. 
Greenville.  S.  C.  is  con.sulting  engine<-r.  L. 
T.  St:infleld.  Boyle  Building.  Little  Rock. 
Ark.,  is  vice-president  and  general  manager. 

LITTLE  ROCK.  .■\RK.  —  The  Arkansas 
Light    &    Power    Cpmintny   has   filed   notice 


of  Increase  in  capital  stock  from  $4,750,000 
to    $5,750,000. 

NEW  BRAUNFELS,  TEX,— The  Planters 

&   Merchants'   Mill   Company.   Austin,   is   be- 

paper-insulated.   lead-coverea  cauie.      opeci-     Ing  organized   ^^"''^   capital   of   $1,000  floo 

flcktions  may  be  obtained  upon  application     f^r./^"^    P"'"^"^!,,  °^f,^'"^l^^'''''^„^anv  also 
to   Room   204,   Citv  Hall.  mill  at  New  Braunfels.     The  company  also 


Canada   '  | 

GLADSTONE.    MAN.    —   The   provincial 
government    is    contemplating    the    erection  ' 
of   a    hydro-electric   line    t>   Gladstone   this 
summer. 

CH.\TH.\M.     ONT. — The     Hydro-EleCtrlC  j 
Commission    of   Ontario    is   considerlntf   ex- 
tensions    to     the     rural     service     in     Kent 
County.     E.   R.   Mawler  Is  district  engineer  , 
for  the  commission. 

HAMILTON,  ONT. — Work  will  soon  be 
started,  it  is  reported,  on  the  first  rural 
Hvdro  line  to  be  erected  under  the  recent 
legislation.  The  line  will  probably  be  built 
in    Saltlleet    Township,    near    Hamilton. 

RIDGETOWN.  ONT. — The  construction 
of  an  electric  lighting  and  distribution  sys- 
tem in  Howard  Township  is  under  con- 
sideration. G.  McDonald  is  clerk.  .\.  La*- 
lor,  190  University  .Avenue.  Toronto,  tt 
engineer. 

TECUMSEH,  ONT. — The  Hydro- Electric 
Power  Commission  of  Ontario  is  considw- 
ing  the  erection  of  a  transmission  line  *" 
Tecumseh. 

TORONTO  ONT. — The  construction  of  « 
pumping  station  with  equipment  in  ««- 
nection  with  harbor  drainage  work  to  cost 
about  $691,000,  is  under  consideration,  i^ 
L.  Church  is  chairman  of  the  Board  oi 
Control. 

MONTREAL,  QUE.— Bids  will  be  re- 
ceived bv  the  Administrative  Commission. 
Montreal  until  Aug.  20  for  the  construc- 
tion of  an  electrically  operated  pumping 
station  to  cost  about  $250,000.  A.  E.  Doucei 
is    cngini-er.  I 

MOOSE  J.AVr,  S.ASK— Extensions  to  the , 
municipal  electric  light  and  PO«'«'^,  P|»°Lr' 
cost  about  $77,910  are  under  conslderaooo- 
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The  Kind  of  Electrical  World 
That  You  Need 


WE  ARE  young  in  the  world 
of  electricity.  The  elec- 
trical industry  is  growing. 
Conditions  are  changing.  Relations  are 
altering.     There  is  always  a  lot  to  learn. 

We  are  edging  into  a  commercial  era 
— all  of  us — the  scientist,  the  inventor, 
the  engineer,  the  business  man.  True, 
dreams  and  discoveries — more  and  big- 
ger ones — are  needed  as  w^e  grow.  In- 
ventions must  be  multiplied  year  after 
year.  The  engineer  finds  broader  and 
more  complex  problems  in  his  path  and 
meets  them  with  greater  achievements. 
But  it  is  to  the  man  of  finance  and  the 
man  of  business  as  well  that  the  industry 
is  looking  today.  For  only  by  better  or- 
ganization, better  management  and  bet- 
ter selling  can  we  expect  to  expand  the 
greater  market  and  bring  a  more  com- 
plete electric  service  into  every  home, 
office,  store  and  factory. 

Look  back  through  the  pages  of  the 
Electrical  World  and  you  find  the 
story  of  the  evolution  of  the  electrical 
industry.  As  the  industry  has  slowly 
changed,  so  has  the  ELECTRICAL  World, 
because  it  reflects  and  interprets  accu- 
rately and  in  detail  the  happenings,  the 
thinking  and  the  record  of  the  electrical 
industry.  First,  the  progress  in  science 
and  invention  was  recorded.    Then,  engi- 


neering as  it  became  the  dominating 
force  in  that  industry  was  the  major 
theme.  Xow  is  the  heyday  of  the  busi- 
ness side.  Consequently  the  needs  and 
the  tendencies  in  load  building,  mer- 
chandising of  appliances,  new  financing 
problems  and  the  building  of  better  and 
better  public  relations,  together  with  the 
development  of  adequate  marketing  and 
distribution  of  electrical  apparatus  and 
conveniences,  are  important  considera- 
tions from  the  standpoint  of  needed  rev- 
enue to  do  more  and  larger  things  and 
make  electric  service  sufficient  to  existing 
requirements.  In  brief,  the  electrical  man 
today  must  pay  as  much  attention  to  the 
business  opportunities  for  expansion  of 
the  electrical  industry  as  to  the  engineer- 
ing aspects.  As  the  industry  expands  into 
the  larger  commercial  era  that  awaits  it, 
there  is  a  real  need  for  more  facts,  more 
inspiration  and  more  leadership. 

Some  readers  want  the  ELECTRICAL 
\\'0RLn  to  be  strictly  "their  kind"  of 
paper — fashioned  to  the  inclination  of 
their  own  thinking.  But  they  should  ask 
themselves,  "What  is  the  world  of  elec- 
tricity today?"  As  the  industry  forges  on, 
the  world  of  electricity  further  evolves. 
Just  as  each  of  us  is  broadening  to  the 
changing  times,  the  ELECTRICAL  World 
strives  to  reflect  them  truly.  There  is  a 
lot  yet  to  learn. 


Le  Roy  Clark 

An  engineer  and  wire  manufacturer  under  whose  leadership  the  insulated  wire  and 
cable  iridustry  made  an  enviable  war  record 


WAi;  rrquirements  l)i-ouBht  con- 
fusion to  many  an  industry  be- 
cause of  the  tremendous  volume 
of  orders  that  came  from  every  direc- 
tion. N'o  industry,  however,  was  con- 
fronted witli  a  task  in  w"ar  production 
more  dillicult  than  the  one  which  con- 
fronted manufacturirs  of  insu  ated  wire 
and  cable.  N'one  the  less,  this  industry 
accomplished  its  task  with  the  minimum 
of  confusion  and  the  maximum  of 
efflciency  under  the  leadership  of  Le 
Roy  Chirk,  president  of  the  Safety  In- 
sulated Wire  &  Cable  Company,  who 
was  chief  of  ilie  wire  and  calile  secfon 
of  the  llnished  products  division  of  the 
War   Industries  Boar  '. 

Before  the  war  England  had  bean 
rioosnized  as  one  of  the  worlds  most 
prominent  wire-producimr  nations.  Bv 
1!U7.  when  the  United  States  became  a' 
combatant  nation.  lOn.cland  had  found 
it  impossible  to  prodiiei'  eninmb  wire  to 
supply  tlie  war  demands  of  herself  and 
her  allies.  Consequently,  American  Vflre 
manufacturers  were  i-alled  upon  to 
help,     and     so     successful     and     reliable 


were  they  that  on  Oct.  1.  1918.  the  Al- 
lied Council  reached  the  decision  that 
beginning  March  1.  1S19.  it  would  be 
necessary  for  the  L'nited  States  to  fur- 
nish all  the  twisted-pair  insuhited  wire 
used  by  the  Allies  in  the  field.  The  es- 
timated minimum  requirements  for  this 
purpose  were  IflO.diMi  miles  a  month. 
As  an  indication  of  the  confidence 
placed  in  the  American  nianufacturt-rs 
it  is  only  necessary  to  point  out  that 
the  braiding  cipaeity  of  the  United 
States  on  Sept.  I.  IIIKS.  was  only  S.OOii 
miles  of  this  type  of  wire  per  month. 
Tlie  wire  industry,  however,  was  able 
to  accomplish  big  things  because  it  was 
organiz«l  and  led  by  a  wire  man  of 
recognized  standing  -and  the  highest  in- 
tegrity. In  Mr,  Clark's  hands  was 
placed  the  disposal  of  the  entire  in- 
sulated-wire production  of  the  country. 
.All  government  and  Allied  orders 
cleared  throuah  liim,  and  he  was  always 
able  to  tell  the  production  situation  at 
all  mills  and  was  thereby  enabled  so  to 
route  this  essential  business  as  to 
guarantee  maxinnmi  protluction  speed. 


Mr.    Clark     was    born     in    Xew    York 
City   Feb.    16.   1S72.  and   was   graduate*! 
from    the   Columbia    School    of    Mines    li 
1S94.       His    entire    busintss    career    I'.n- 
been   with    the   Safety   Insulated   ^^" 
Cable  Company,   which   he  joined 
•  leclrician  a  year  prior  to  his  gra.i 
from  college.     l.jiter  he  became  eh 
engineer  for  the  company,  and   ut>oii    ii- 
reorganization  in  ISI'L'  he  was  made  vice 
president.      Four   years   later   he  beeaiiv 
president.       He     has     always     paid     th' 
closest   attention    to   the   development    o( 
manufacturing  processes  and   the  better- 
ing of  wire  quality.      He  has  been  .ictlv- 
in   perfecting  paper-insulated   wire. 

His  association  work  has  been  of  con 
siderable  iniport-ance.  He  was  flrsi 
chairman  of  the  Wire  and  Cable  Sec- 
lion  of  the  Associated  Manufacturers  o: 
Klectrical  Supplies  and  was  chairman  o: 
the  electric  wiring  committee  of  th- 
s;ime  organization  which  made  tlie  con- 
centric wiring  investigation.  He  l.< 
president  of  the  Electrical  Manufac 
turers"  Club  and  is  also  a  member  ol 
the  A.   I.   E.   B.  and   the  Power  Club 
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Shall  the  Electric  Shop  Render  Service 
or  Just  Sell  Electrical  Merchandise? 

EVERY  now  and  then  up  comes  the  question,  should 
the  electric  shop  of  the  central-station  company  sell 
non-electrical  merchandise?  With  it  is  coupled  the 
suggestion  that  if  this  is  done  it  calls  attention  to  a 
serious  weakness  in  electrical  merchandise.  But,  after 
all,  what  difference  does  it  make?  The  electric  shop  and 
electrical  merchandise  are  young.  The  former  is  more 
limited  in  scope  than  it  will  be  later  on,  for  there  is  less 
variety  in  its  electrical  offerings  than  we  shall  see  in 
years  to  come.  Therefore,  if  the  electric  shop  needs 
vital  elements  of  "style"  merchandise  or  low-priced 
goods  to  attract  more  customers  of  smaller  means,  why 
balk  at  it?  The  purpose  of  the  shop  is,  first,  to  spread 
the  electric  service  idea  by  increasing  the  use  of  elec- 
trical appliances  and,  second,  to  make  money.  Any 
proper  merchandise  that  can  be  introduced  harmoniously 
to  promote  these  aims  is  therefore  certainly  justified. 
In  times  like  these  the  .sensible  thing  to  do  is  to  make 
the  electric  shop  as  successful  and  prosperous  as  pos- 
sible. If  mahogany  table  trays,  tea  sets,  book  rests  and 
paper  cutters  provide  a  buying  atmosphere  and  suggest 
the  purchase  of  electrical  appliances  to  the  woman  cus- 
tomer, or  make  her  more  satisfied  with  her  electrical 
purchase,  then  by  all  means  sell  them  to  her. 


Arbitrary  Methods  Shake 
Public  Confidence 

AS  AN  industry  the  electric  light  and  power  compa- 
Lnies  are  gaining  in  public  confidence.  The  good 
will  of  the  public,  however,  is  fickle  to  a  large  degree 
and  may  be  lost  quickly,  particularly  by  companies 
which,  thoughtlessly  or  otherwise,  take  unfair  advan- 
tages. Recently  two  incidents  occurred  in  a  growing 
agricultural  region  that  serve  to  illu.strate  what  is  meant. 
While  the  acts  may  not  have  been  wholly  wrong,  they 
were  decidedly  unwise. 

In  one  ca.se  a  small  utility  went  to  the  state  public 
service  commission  for  an  informal  discussion  of  an 
extension  policy  that  obliged  prospective  customers  to 
advance  all  money  reciuired  to  make  extensions,  no  mat- 
ter how  small.  A  total  e.xpenditure  of  le.ss  than  $40,000 
was  called  for,  a  careful  analysis  of  which  revealed  that 
less  than  $5,000  could  be  classified  as  representing  ex- 
tensions for  which  consumers  could  possibly  be  asked  to 
advance  the  money,  the  remainder  being  for  improve- 
ments not  chargeable  to  individual  consumers  or  groups 
of  consumers.  The  other  ca.se  involved  the  handling  of 
money  loaned  by  a  small  community  to  obtain  electric 
service.  The  amount,  though  small,  was  sufficient  to 
cau.se  embarrassment  to  the  .small  country  banks  if  with- 
drawn too  rapidly.  In  spite  of  an  oral  agreement  to 
check  out  the  money  as  needed  over  the  construction 
period,  it  was  withdrawn  by  one  check  a  few  days  after 


the  service  contracts  were  signed,  causing  considerable 
embarrassment  and  a  large  amount  of  resentment. 

Now,  things  like  these  simply  shake  public  confidence, 
and  when  something  really  big  and  important  comes 
up  the  public  is  afraid  and  distrustful. 


Ford's  Muscle  Shoals  Offer 
and  Public  Policy 

MR.  HENRY  FORD'S  offer  for  the  government 
hydro-electric  and  nitrate  plants  at  Muscle  Shoals, 
Ala.,  is  now  receiving  close  scrutiny  and  analysis.  Ap- 
parently the  more  the  offer  is  studied  the  less  attractive 
it  becomes.  It  is  of  no  concern  to  us,  however,  how 
much  or  how  little  Mr.  Ford  offers,  bad  as  the  showing 
is.  It  is  enough  to  know  that  a  private  individual  is 
seeking  public  property  for  private  uses  and  individual 
gain.  By  and  large,  the  water  powers  of  the  countr>' 
belong  to  the  public  and  should  be  developed  for  it 
either  by  the  government  itself  or,  pi-eferably,  by  a 
governmentally  controlled  body  like  a  public  utility  cor- 
poration. Then  every  cent  expended  and  every  cent 
earned  come  under  the  supervision  of  the  state  through 
its  public  service  commission.  Moreover,  by  this  means 
the  quality  of  the  service  and  the  rates  to  be  charged 
therefor  are  also  regulated.  Thus  control  never  passes 
from  the  public,  which,  while  it  gains  through  the 
initiative  and  enterprise  of  private  capital  expended  for 
public  use,  merely  pays  in  return  a  reasonable  and 
publicly  fixed  rate  on  the  money  invested — no  more. 
On  that  account  acceptance  of  any  offer  from  Henry 
Ford  is  contrary  to  public  policy  so  long  as  any  public 
utility  corporation  or  combination  of  utilities  is  will- 
ing to  take  over  and  operate  the  plants  when  they  are 
completed  by  the  government.  Nor  is  Mr.  Ford's  offer 
in  keeping  with  the  spirit  or  letter  of  the  federal  water- 
power  act  of  1920.  That  measure  provides  for  a  fifty- 
year  lease,  whereas  Mr.  Ford  seeks  what  is  tantamount 
to  a  lease  in  perpetuity.  If  the  government  really 
wishes  to  dispose  of  its  holdings  at  Muscle  Shoals,  we 
are  confident  it  can  quickly  come  to  terms  with  public 
utility  companies  now  in  existence  or  hereafter  to  be 
formed.  The  value  of  the  hydro-electric  projects  for 
public  utility  purposes  can  readily  be  fixed  by  compe- 
tent engineers  or,  better  still,  by  a  public  service  com- 
mission which  would  use  that  valuation  as  a  basis  for 
service  rates.  Nothing  could  be  simpler:  nothing  would 
more  surely  protect  the  investment  of  the  War  Depart- 
ment, and  certainly  nothing  would  commend  itself  more 
highly  to  the  people  of  the  Southern  States,  whose 
interest  in  the  Tennessee  River  and  the  prosperity  of 
the  "old  South"  has  lost  none  of  its  keenness.  We  ha%'e 
purposely  refrained  from  referring  to  public  utility 
companies  because  their  interest  is  identical  with  the 
public  interest,  and.  whether  for  weal  or  for  woe,  their 
fortunes  are  cast  in  the  same  die. 
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Where  Reputation  and  Good  Will 
Are  Won  or  Lost 

THE  first  step  in  building  up  good  will  toward  the 
central-station  company  in  any  community  should 
be  the  schooling  of  the  employees  truly  to  represent 
the  company.  This  thought  is  brought  out  in  the 
article  by  J.  F.  Owens  in  this  issue  in  the  relation  of 
a  bit  of  interesting  experience.  It  is  a  point  so  self- 
evident  that  every  manager  might  well  be  expected  to 
keep  it  ever  clear  in  mind  but  for  the  almost  universal 
human  failing  that  makes  men  overlook  the  simple, 
homely  safeguard  against  hazards  that  in  appearance 
are  complex. 

The  public — meaning  John  and  Mary  and  the  rest 
of  us — measure  a  business  institution  by  a  very  fair 
and  natural  standard.  They  form  their  opinion  of  a 
utility  corporation  just  as  they  form  their  opinion  of 
a  single  person,  by  noticing  the  individual  men  and 
women  who  represent  that  company  and  by  remember- 
ing what  they  say  and  what  they  do.  If  they  see 
that  the  people  in  the  company  are  courteous,  just  and 
efficient,  they  like  the  company;  but  if  the  employees 
are  disobliging,  selfish  and  negligent,  they  will  not  like 
that  company,  no  matter  how  the  printed  advertising 
or  the  official  spokesman  may  pour  out  the  honeyed 
word. 

The  first  duty  of  every  utility  executive  therefore — 
the  first  duty  not  alone  to  the  public  but  to  the  stock- 
holders for  whom  he  operates  the  company  in  trust — 
is  to  school  his  employees  really  to  represent  the  spirit 
of  the  company.  For  it  is  the  troubleman,  the  meter 
reader,  the  collector  and  the  salesman  that  are  being 
watched  and  remembered.  It  is  they  who  build  the 
reputation  of  the  company  and  of  the  general  manager 
as  well,  because  the  public  rightly  believes  that  these 
men  mirror  the  attitude  of  the  officials  of  the  company. 


ing  a  very  large  amount  of  energy  in  a  short  interval 
of  time.  This  alone  may  result  in  serious  mechanical 
damage  which  in  itself  may  be  dangerous  to  life.  I8 
not,  therefore,  the  modern  tendency,  still  opposed  by 
many,  of  outdoor  installation  of  transformers  and 
switches  the  most  constructive  step  toward  improve- 
ment in  operation?  It  certainly  is  the  most  efficient 
means  of  minimizing  the  danger  to  life  and  the  possible 
damage  to  other  equipment  that  we  have  so  far 
developed.  Beyond  this,  outdoor  installations  operate 
successfully  against  climatic  disturbances  and  are 
nearly  always  justifiable  from  an  economical  viewpoint. 


Preventing  Accidents  from 
Oil  Fires 

HARNESSING  the  forces  of  nature  for  the  use  of 
man  has  gone  on  so  rapidly  that  practices  have 
sometimes  been  adopted  in  the  absence  of  anything  bet- 
ter which  are  unsatisfactory  from  the  operating  stand- 
point and  often  dangerous  to  life.  The  present  use  of 
oil  as  a  cooling  and  insulating  material  in  transformers 
and  switches  is  a  case  in  point.  Oil  is  easily  volatilized 
and  when  in  that  condition  easily  ignited.  With  the 
increase  in  the  size  of  generating  plants  and  with  the 
resulting  increased  currents  that  must  be  handled  it 
is  being  realized  that  something  more  than  ordinary 
attention  should  be  given  switching  and  transformer 
equipment.  When  confronted  with  such  a  situation  the 
first  step  the  operating  man  will  take  will  be  to  mini- 
mize the  damage  to  surrounding  equipment  and  the 
danger  to  human  life  by  applying  the  best  available 
methods  for  fire  extinguishing. 

The  paper  in  this  issue  by  C.  T.  Sinclair  on  "Com- 
bating Fires  in  Transformers  and  Oil  Switches"  is  a 
good  example  of  what  a  wise  and  able  operator  will  do 
when  facing  the  necessity  of  using  operating  equip- 
ment that  he  believes  to  be  unsafe.  However,  further 
steps  must  be  taken  to  meet  the  conditions  of  the 
future,  the  most  important  of  these  being  the  develop- 
ment of  non-inflammable  equipment  for  switching  and 
transforming  electrical  energj-.  It  must  also  be  re- 
membered that  opening  large  currents  means  dissipat- 


Keep  Inductive  Interference 
Out  of  Court 

WHEN  the  inductive  interference  question  came  up 
for  discussion  by  the  sub-committee  on  public 
policy  at  the  recent  N.  E.  L.  A.  convention  in  Chicago 
there  were  some  phases  of  the  subject  not  completely 
covered  in  the  interesting  comments  of  R.  H.  Ballard 
and  Bancroft  Gherardi,  and  these  phases  need  a  little 
more  attention  before  the  program  outlined  can  be 
successfully  carried  out.  Unless  cases  now  before  courts 
or  commissions  can  be  settled  without  going  to  a  formal 
decision,  and  unless  litigation  in  other  cases  can  be 
prevented,  it  is  certain  that  these  proceedings  will,  in 
some  measure  at  least,  embarrass  the  work  of  the  joint 
committees,  both  state  and  national. 

Such  contests  as  that  in  the  Homer  case,  recently- 
decided  in  Illinois,  can  only  produce  .'ore  feeling.  An 
examination  of  the  briefs  in  the  case  referred  to  re- 
veals an  attitude  on  the  part  of  some  of  the  attorneys 
that  may  be  correct  in  an  ordinary  legal  controversy  but 
that  will  not  lead  to  a  state  of  feeling  favorable  to  a 
real  settlement  of  the  matters  at  issue.  It  may  be  freely 
admitted  that  some  of  the  men  who  took  the  stand  did 
not  possess  an  experience  of  years  in  the  matters  with 
which  they  were  dealing.  They  weip  men  who  had  won 
success  in  the  fields  in  which  they  have  worked — fields 
not  totally  unrelated  to  the  matters  at  issue.  In  fact, 
the  fundamentals  with  which  they  have  had  the  great- 
est experience  are  the  same  as  those  underlying  the 
problem  of  inductive  interference.  The  attitude  as- 
sumed by  some  of  the  attorneys  in  examining  these 
witnesses  may  win  a  single  battle,  but  it  is  the  surest 
way  to  di  ive  them  and  others  concerned  to  a  study  that 
will  give  them  an  equal  standing  with  any  other  men 
in  dealing  with  this  subject.  The  matters  involved  are 
not  wrapt  up  in  mysteries  that  research  will  not  re- 
veal. To  make  opponents  the  butt  of  arguments  such 
as  those  set  forth  in  detail  in  some  of  the  Homer  briefs 
is  only  begging  the  question  and  adding  to  its  difficul- 
ties. Aspersions  directed  at  men  who  have  been  suc- 
cessful in  their  work  and  bear  national  reputations  are 
sure  to  provoke  a  bitter  controversy  that  will  end  in  a 
very  unpleasant  way. 

Another  inductive-interference  case — this  time  in  the 
East — has  not  reached  the  stage  of  publicity,  but  has 
already  caused  a  feeling  that  the  game  is  not  being 
played  entirely  in  accordance  with  the  rules  laid  down 
in  the  Chicago  discussion.  This  is  apparently  due  to 
the  presence  of  attorneys  in  the  negotiations  who  can- 
not get  away  from  the  idea  that  the  whole  question  is 
one  of  the  legal  rights  of  two  contending  parties  and 
can  be  fought  out  in  court  with  no  regard  for  the  public, 
since,    in    the    attorneys'    view,    public    rights    are    SO 
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little  involved  as  to  permit  ignoring  them.  The  util- 
ity business  has  suffered  and  is  yet  suffering  from  the 
prevalence  of  similar  notions  in  the  early  days  of  its 
history.  It  would  be  the  height  of  folly  to  let  the 
present  situation  drift  along  until  the  public  takes  an 
arbitrary  hand  because  it  can  no  longer  tolerate  the 
bickerings  of  men  who  are  too  short-sighted  to  see  any- 
thing but  their  so-called  legal  rights.  After  all.  these 
rights  are  determined  by  the  necessities  of  the  public 
as  a  whole,  for  no  individual  seeking  personal  aggran- 
dizement in  opposition  to  the  public  good  ever  "gets 
away  with  it"  for  long. 


Intensive  Training  in 
Public  Relations 

MORE  than  eighteen  months  ago  a  "courtesy  and 
good  will"  campaign  was  begun  by  the  Edison 
Electric  Illuminating  Company  of  Boston  to  attain  bet- 
ter team  play  among  its  employees  and  a  closer  service 
friendship  between  those  employees  and  the  public. 
The  methods  of  the  campaign  were  described  on  page 
1157  of  our  May  21  issue,  and  readers  of  that  article 
could  not  help  realizing  how  groundless  and  outworn 
attacks  on  such  a  company  as  a  "soulless  corporation" 
have  become  in  the  light  of  its  achievements  in  the 
field  of  public  relations.  "Noblesse  oblige"  has  a  very 
real  meaning  to  the  Boston  Edison  man  and  woman. 
The  proof?  It  has  lately  been  our  privilege  to  read 
nearly  150  short  essays  submitted  in  a  prize  contest 
for  the  best  paper  on  some  aspect  of  public  utility  rela- 
tions within  the  company,  and  with  scarcely  an  excep- 
tion every  contestant  has  clearly  acquii'ed  a  viewrpoint 
of  such  sanity  and  comprehension  as  to  what  consti- 
tutes courteous,  friendly  and  loyal  service  that  Presi- 
dent Edgar  and  his  associates  are  to  be  congratulated. 
Nearly  450  subordinate  employees  out  of  a  total  enroll- 
ment of  about  2,000  entered  the  competition,  and  from 
coalpasser  to  office  worker  it  was  evident  that  the  "good- 
will and  courtesy"  idea  had  struck  home.  Though  some 
of  the  essays  could  fairly  be  called  homilies,  they  none 
the  less  expressed  principles  of  conduct  in  mutual  and 
public  relations  that  might  well  be  more  widely  prac- 
ticed. Outside  observation  of  the  "approach"  of  em- 
ployees and  their  attitude  toward  the  public  in  multi- 
farious contacts  over  the  wire,  in  offices,  by  mail  and 
among  neighbor.'--  and  strangers  shows  that  as  indi- 
viduals these  public  utility  men  and  women  are  striv- 
ing to  live  up  to  the  pi-ecepts  of  the  campaign,  and 
an  extraordinary  falling  off  in  complaints  received  gives 
the  final  touch  of  success  to  an  experiment  of  far  more 
than  local  interest. 


Simplification  in  a  Converter 
Substation 

MODERN  requirements  have  brought  increasing  use 
of  converter  substations  in  electric  railway  service, 
and  incidentally  enormous  construction  costs  if  conven- 
tional equipment  is  to  be  provided.  For  as  time  has 
gone  on  it  has  become  customary  to  set  one  protective 
device  to  watch  another,  and  a  third  to  watch  the  pair, 
and  an  automatic  contrivance  to  watch  the.se,  and  re- 
mote-control oil  switches  to  stand  guard  over  the  lot, 
and  a  special  set  of  relays  to  protect  the  switches  from 
"house-maid's  knee,"  until  the  treasurer  of  the  concern 
falls  in  a  faint.     There  are  signs,  however,  that  more 


attention  is  now  being  directed  toward  such  complica- 
tions, with  a  decided  drift  toward  simplification,  or 
toward  a  perfectly  definite  automatic  operation  in  which 
simplification  of  the  things  to  be  done  is  a  necessary 
part.  In  the  current  issue  J.  E.  Woodbridge  gives  a 
particularly  instructive  account  of  a  new  4,000-kw.  con- 
verting station  in  San  Francisco  in  which  simplicity 
and  ease  of  operation  have  been  the  controlling  features. 

The  losses  in  the  railway  system  had  risen  to  so 
formidable  an  amount  that  something  had  to  be  done, 
and  the  result  was  a  compact  and  efficient  converter 
station  in  the  downtown  district.  Using  converters  so 
near  to  heavy  load  brings  some  risks  from  the  absence 
of  the  damping  effect  of  long  feeders,  but  special  pre- 
cautions to  guard  machines  and  operators  and  a  very 
slight  use  of  resistors  avoided  the  difficulty.  One  fea- 
ture of  the  plant  is  the  use  of  shunt-wound  converters, 
which  considerably  diminished  the  danger  from  short 
circuits,  reduced  the  heavy  windings,  eliminated  equal- 
izer connections  and  simplified  operations  generally. 
The  slight  additional  drop  in  voltage  has,  in  fact,  proved 
somewhat  advantageous  practically. 

A  rather  unusual  feature  of  the  installation  is  that 
the  converters  are  on  insulating  bases,  to  lessen  the 
blow  from  a  flashover  to  frame  or  from  windings  to 
core.  The  main  floor  of  the  station  also  has  an  upper 
asphaltic  layer  that  insures  safety  from  high-tension 
contacts.  The  net  result  of  the  design  adopted  in  this 
plant  has  been  much  simplification  and  highly  efficient 
operation  with  but  a  single  attendent  per  shift.  Those 
who  are  contemplating  the  erection  of  converting  sub- 
stations will  do  well  to  give  Mr.  Woodbridge's  article 
careful  study. 


Electric  Service  on  the 
Western  Ranch 

WHILE  the  term  ranch  is  still  applied  by  the 
Western  man  to  his  rural  homestead,  the  pursuits 
followed  thereon  frequently  vary  widely  from  the 
popular  conception  of  bronco  busting  and  cattle  raising 
on  a  vast  expanse  of  sagebrush.  In  the  Pacific  Coast 
and  Northwest  districts,  where  electric  service  lines  and 
motor-driven  pumps  have  created  veritable  gardens,  an 
area  of  40  acres  is  still  rated  as  a  ranch.  In  the  San 
Joaquin  Valley,  for  instance,  where  these  small  ranches 
abound,  the  public  enjoys  a  real  interpretation  of 
electric  service  that  would  be  a  mighty  asset  to  other 
sections  as  well.  In  that  valley  farmers  or  ranch  owners 
are  making  advance  applications  for  electric  service  con- 
nections and  anxiously  await  station  construction  that 
will  make  these  possible.  Desert  land  now  used  for  cattle 
raising  and  grain  production  at  a  value  of  $150  to  $300 
per  acre  will  have  a  value  of  from  $1,.500  to  $2,.500  as 
soon  as  irrigation  is  made  possible.  Self-interest  there 
is  a  powerful  influence  for  electrial  development,  which 
is  gaining  the  ear  of  the  public  service  commissioner 
and  the  investor  alike.  But  this  same  type  of  self- 
interest  exists  in  other  sections.  The  San  Joaquin  Ligh^ 
&  Power  Company  has  simply  pointed  the  way  to  its-, 
application  in  the  development  of  electric  service  else- 
where. Only  fifteen  years  ago  that  company  was  a 
struggling  concern  with  just  enough  generating 
capacity  to  take  care  of  the  limited  needs  of  a  few  small 
communities  and  with  a  gross  income  of  $125,000. 
Today  it  serves  a  great  fertile  valley  and  has  a  return  of 
$4,500,000  annually,  built  largely  upon  the  good  will  of 
the  rural  public  it  .serves. 
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Combating  Fires  in  Transformers  and 

Oil  Switches 

Use  of  Carbon  Tetrachloride,  Bicarbonate  of  Soda  and  Sulphuric 
Acid,  Foamite,  Water,  Sand  and  Wet  Sawdust  Studied  with  View 
Toward  Determining   Effectiveness    and    Protecting    Personnel 

By  C.  T.  SINCLAIR 

Assistant  Testing  Engineer  Pennsylvania  Water  &  Power  Company 

TRANSFORMER  oils  are  required  to  perform 
the  twofold  function  of  insulating  and  cooling. 
To  perform  its  function  as  an  insulator  prop- 
erly it  is  necessary  that  the  oil  should  have 
a  high  dielectric  strength ;  to  perform  its  function  of 
cooling  properly  it  should  not  be  too  viscous.  However, 
oils  of  low  viscosity  have  correspondingly  low  flash 
points,  which  means  considerable  fire  risk.  A  heavier 
oil,  with  a  correspondingly  higher  flash  point,  cannot 
readily  be  used  owing  to  the  fact  that  at  lower  tempera- 
tures it  becomes  extremely  thick,  in  consequence  of 
which  its  efficiency  as  a  cooling  medium  is  impaired. 

On  the  other  hand,  in  oil  switches,  oils  of  somewhat 
higher  viscosity  may  be  used,  because  here  the  property 
of  cooling  is  relatively  unimportant.  However,  selec- 
tion of  the  oil  is  again  limited  by  low  temperature 
conditions,  for  it  is  obvious  that  an  extremely  viscous 
oil  would  be  rather  unsatisfactory  for  extinguishing  the 
arc.  The  flash  points  of  almost  all  of  the  transformer 
and  oil-switch  oils  used  are  under  190  deg.  Therefore 
there  is  considerable  fire  risk.  Fortunately,  transformer 
and  oil-switch  fires  are  comparatively  rare,  but  in  event 
of  one  starting  they  are  diflficult  to  extinguish  by  un- 
trained men.  A  small  amount  of  training  of  the  operat- 
ing personnel  will  render  them  fairly  efficient  in  combat- 
ing the  majority  of  electric  station  fires.  In  considera- 
tion of  these  facts  the  Pennsylvania  Water  &  Power 
Company  made  an  investigation  of  the  methods  of 
extinguishing  these  fires,  with  the  object  oi  increasing 
the  efficiency  of  operation  and  protecting  its  personnel 
and  equipment. 

Most  Suitable  Fire  Extinguisher  Depends 
ON  Conditions 

The  results  of  the  investigation  showed  that  for 
transformer  fires  the  "soda"  extinguisher  is  very  satis- 
factory and  no  new  equipment  has  to  be  purchased.  It 
would  only  be  necessan.'  to  run  two  short  pipes  to  oppo- 
site ends  of  each  transformer  and  in  case  of  fire  insert 
the  nozzles  of  the  extinguishers  in  the  ends  of  the  pipes. 
The  transformer  should  be  electrically  dead  before  the 
soda  is  applied. 

In  the  case  of  low-tension  oil  switches,  if  the  fire  is 
in  the  tops  of  the  pots  only,  carbon  tetrachloride  may 
be  used  to  extinguish  it.  If  this  fails  it  is  nece.ssary 
to  render  all  parts  of  the  switch  electrically  dead.  Sand 
can  be  u.sed  successfully  to  extinguish  any  blaze  in  the 
bottom  of  the  compartment,  and  then  carbon  tetra- 
chloride will  usually  be  effective  in  the  tops  of  the  pots. 
If  this  should  be  ineffective  after  considerable  effort 
"soda"  may  be  used,  but  this  necessitates  the  "killing" 
of  all  apparatus  within  reach  of  the  stream  from  the 
tank.    The  maximum  length  of  the  stream  is  about  30  ft. 


Fit;.     1 — TRANSFORMER     WITH     PIPE    CONNECTIONS    FOR    INTRO- 
DUCING UQUID  EXTI.NGUISHERS  AND  ELEVATED  PLATFORM 
FOR  APPLYING  EXTERNAL  EXTINGUISHERS 

In  event  of  a  high-tension  oil-switch  fire  carbon  tetra- 
chloride should  be  used  if  possible.  If  this  fails  it  will 
be  necessary  to  use  soda,  killing  as  much  apparatus  as 
necessary  to  give  the  operator  pi-otection,  which  may 
mean  as  much  as  half  of  the  station. 

Personnel  Must  Be  Warned  of  Hazards 

It  is  very  evident  that  in  combating  fires  that  occur 
in  electric  stations  special  training  should  be  given  to 
the  operating  force.  In  this  company  instructions  simi- 
lar to  the  suggestions  mentioned  are  issued.  Further- 
more, members  of  the  operating  force  are  given  the 
opportunity  to  witness  demonstrations  by  experienced 
men  in  fighting  fires  and  are  required  to  extinguish  fires 
themselves  under  supervision.  The  fact  is  impressed 
upon  them  that  it  is  usually  desirable  to  start  at  the 
base  of  an  oil-switch  fire  and  work  upward.  The  equip- 
ment shown  in  Fig.  2  to  5  is  u.^ed  for  this  purpose. 
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The  tests  made  recently  of  the  rupturing  capacity  of 
various  types  of  oil  switches  have  shed  some  light 
on  the  fighting  of  oil-switch  fires.  It  had  formerly  been 
assumed  that  a  considerable  portion  of  the  oil  was 
heated  above  the  burning  point  at  the  time  the  switch 
opened  owing  to  the  arc,  thus  igniting  the  oil.  The  tests 
mentioned  showed  that  this  is  not  necessarily  the  case. 
The  temperature  rise  of  the  oil  in  the  pots  may  not 
be  more  than  a  few  degrees  Centigrade  and  still  the  oil 


FIGS.  2  AND  3— AN    11 -KV.  OIL  SWITCH   MOUNTED   IN   COMPART- 
MENT FOR  TEST,  SHOWING  FIRE  IN  TOP  OF  POT  AT  LEFT 
AND  VIOLENT  EXTERNAL  BLAZE  ON  RIGHT 

may  catch  fire.  When  a  switch  opens  under  heavy  load 
the  arc  produced  vaporizes  some  of  the  oil  and  generates 
considerable  pressure,  which  in  turn  forces  some  of  the 
oil  out  through  various  openings  in  a  spray.  This 
"atomized"  oil  is  ignited  by  the  hot  gases  which  pass 
out  at  the  same  time,  causing  in  some  cases  long  sheets 
of  flame.  Recent  oil-switch  designs  are  tending  toward 
reducing  this  "atomizing"  action  by  the  use  of  baffling 
devices  of  one  form  or  another,  which  permit  the  gas 
to  escape,  but  not  the  oil. 

Details  of  some  of  the  tests  made  by  the  Pennsylvania 
Water  &  Power  Company  to  determine  the  best  methods 
of  combating  transformer  and  oil-switch  fires  follow : 

FouK  Methods  of  Fighting  Transformer  Fires 
Studied 

To  facilitate  conducting  the  transformer  tests  a  shell, 
shown  in  Fig.  1,  was  prepared  with  a  false  bottom  to 
reduce  the  quantity  of  oil  required  in  the  test.  The  oil 
was  heated  to  the  desired  temperature  by  grid  resist- 
ances. Four  general  methods  were  employed  in  ex- 
tinguishing transformer  fires,  namely:  (1)  Carbon 
tetrachloride;  (2)  bicarbonate  of  soda  and  sulphuric 
acid  (referred  to  as  "soda") — a  carbon  dioxide  and 
water  extinguisher;  (3)  water;  (4)  Foamite,  a  form  of 
carbon  dioxide  extinguisher. 

In  applying  carbon  tetrachloride  it  is  necessary  that 
a  jet  of  the  liquid  impinge  on  a  surface  above  the  fire, 
in  order  that  the  liquid  may  be  converted  to  a  gaseous 
state,  thus  "blanketing"  the  fire  and  cutting  off  the 
supply  of  air.  In  order  to  obtain  this  condition  a  per- 
forated pipe  was  run  around  the  interior  of  the  trans- 
former just  over  the  oil  surface  so  that  liquid  admitted 
to  the  pipe  would  pass  through  the  perforations  and 
impinge  on  the  opposite  side  of  the  interior  of  the 
transformer,  thus  forming  a  gaseous  blanket  over  the 
oil  surface.  The  oil  was  heated  well  above  its  burning 
point  (varying  from  160  dep.  to  210  deg.  C.  on  the 
various  tests)  and  ignited,  with  one  lid  off  to  provide 
sufficient  air  for  burning.     The  oil  was   permitted   to 


burn  for  about  five  minutes,  and  carbon  tetrachloride 
was  admitted  at  a  pressure  of  about  50  lb.  per  square 
inch.  This  extinguished  the  fire  in  ten  seconds,  using 
four  gallons  of  the  liquid.  Considerable  smoke  and  some 
increase  in  flame  resulted  from  this  application.  This 
test  was  repeated  several  times,  with  similar  results. 

Soda  was  tried  next.  Two  pipes  were  run  from  a 
somewhat  elevated  point  to  the  opposite  ends  of  the 
transformer,  the  ends  of  the  pipes  discharging  directly 
onto  the  oil  surface.  The  oil  was  ignited  and  per- 
mitted to  burn  as  usual.  Two  standard  "Underwriters" 
soda  tanks  (2A  gal.)  were  used,  the  nozzles  being 
inserted  in  the  ends  of  the  two  pipes  leading  to  the 
transformer.  After  the  fire  had  been  burning  for  five 
minutes  the  tanks  were  inverted  so  that  the  carbon 
dioxide  gas  and  water  ran  down  the  pipes  into  the 
transformer  and  extinguished  the  fire.  Several  te.sts 
showed  that  about  eight  seconds  was  required  for  the 
two  tanks  to  extinguish  the  fire.  If  only  one  tank  is 
used  about  twelve  seconds  is  required.  Only  a  slight 
increa.se  in  the  volume  of  flame  and  smoke  was  noted 
when  the  soda  was  applied. 

In  applying  water  the  perforated  pipe  used  in  the 
carbon  tetrachloride  tests  was  employed.  Considerable 
flame,  perhaps  20  ft.  in  length,  was  emitted  with  quan- 
tities of  smoke  and  steam,  and  some  oil  was  even  thrown 
out  of  some  of  the  openings.  The  fire  was,  however, 
extinguished. 

Foamite,  the  trade  name  for  a  fire  extinguisher 
somewhat  similar  in  its  action  to  the  soda  extinguisher, 
was  next  tried.  The  stream  of  this  extinguisher  was 
played  directly  on  the  burning  oil  surface.  One  tank 
extinguished  the  fire  in  fifteen  to  twenty  seconds. 

While  the  oil  switches*  used  by  the  Pennsylvania 
Water  &  Power  Company  are  very  similar  so  far  as 
their  operating  mechanism  is  concerned,  their  construc- 
tion is  so  different  that  the  same  method  of  combating 
fires  cannot  always  be  used.     To  study  what  methods 


FIGS.    4    AND    5 A    TO-KV.    OIL    SWITCH    IN     FUST    CH.MI'.VKIMEST 

SHOWING    FIRE   IN    TOP  OF    POT   AT   LEFT   AND 
EXTERNAL  FIRE  ON  RIGHT 

are  best  two  compartments  were  constructed  of  sheet 
iron  and  pots  mounted  therein,  the  dimensions  being 
the  same  as  the  dimensions  of  the  11-kv.  and  70-kv.  oil 
switch  compartments  lone  phase  only  of  each").  Fig.  2 
shows  the  11-kv.  compartment  with  the  oil-switch  pots 
in  place,  and  Fig.  4  shows  the  70-kv.  compartment  con- 
taining the  pots.    Electric  heaters  were  used  to  raise  the 

•CVeneral  Electric  tvpo  H3.  rate!  at  11  kv.  and  70  kv. 
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oil  in  the  pots  (about  3i  gal.  instead  of  the  usual  2  gal.) 
to  a  fairly  high  temperature  (about  300  deg.  C). 

The  low-tension  switch  was  tested  first.  A  quantity 
of  wood  was  thrown  in  the  bottom  of  the  compartment, 
saturated  with  oil  and  ignited  in  order  to  render  the 
condition  more  severe.  A  2^-gal.  tank  of  Foamite  was 
used  in  extinguishing  the  fire.  Similar  fires  were 
extinguished  with  tanks  of  "soda."  Small  fires  local- 
ized in  the  tops  of  the  pots  were  extinguished  with 
carbon  tetrachloride,  which  is  entirely  ineffective  when 
applied  to  larger  fires. 

To  test  the  eflicacy  of  damp  sawdust  as  a  fire  ex- 
tinguisher a  fire  was  built  in  and  around  the  pots. 
Despite  the  violence  of  the  fire  produced  (Fig.  3)  it 
was  successfully  extinguished  by  the  sawdust,  thrown 
from  a  bucket.  While  this  was  being  done  a  small 
quantity  of  the  damp  sawdust  fell  into  the  blazing  pots. 
A  miniature  explosion  took  place,  throwing  blazing  oil 
in  all  directions.  This  fire  was  extinguished  by  the 
application  of  more  sawdust  at  the  base  of  the  switch 
and  by  the  use  of  carbon  tetrachloride  to  combat  the 
small  blaze  in  the  pots.  Sand  may  be  substituted  for 
sawdust,  for  it  is  equally  effective. 

Fires  in  the  high-tension  oil  pots  (Fig.  4)  were 
extinguished  with  carbon  tetrachloride,  the  tempera- 
ture of  the  oil  being  300  -f  deg.  C.  Next  a  small  wood 
fire  was  built  under  the  pots  (Fig.  5)  and  permitted 
to  burn  for  about  five  minutes,  igniting  the  oil  in  the 
pots  and  making  a  violent  fire.  Application  of  Foamite 
extinguished  the  fire  in  about  fifteen  seconds.  Two 
fires  similar  to  this,  but  perhaps  more  violent,  were 
built  and  successively  extinguished  by  the  use  of  "soda." 
Due  to  the  design  of  this  switch,  which  had  an  open 
base,  sawdust  and  sand  could  not  be  used. 

A  number  of  open-wood  fires  were  built  and  the  dif- 
ferent extinguishers  tried  on  them.  The  Foamite  and 
"soda"  are  both  extremely  effective  on  fires  of  this 
type,  with  a  slight  advantage  in  favor  of  the  Foamite, 
as  the  thick  foam  generated  adheres  to  the  wood  and 
prevents    reignition. 

Precautions  in  Using  Different  Extinguishers 

While  it  was  known  that  both  "soda"  and  Foamite 
fluids  were  conductors,  tests  were  made  to  determine 
whether  or  not  the  jet  issuing  from  the  nozzle  is  a 
conductor.  The  tests  .were  made  with  a  megger  and 
with  voltages  up  to  80,000  volts.  It  was  found  that  a 
"soda"  jet  was  an  insulator  beyond  about  44  in.  from 
the  nozzle,  due  to  the  drop  form  in  the  jet  at  this  dis- 
tance, but  a  few  inches  nearer  it  became  a  fairly  good 
conductor  on  account  of  the  solid  stream  of  liquid  near 
the  extinguisher.  Either  liquid,  if  permitted  to  run 
over  an  insulator,  will  cause  a  flashover.  Carbon  tetra- 
chloride is  an  excellent  insulator. 

Some  precautions  are  necessary  in  applying  these 
types  of  extinguishers  to  fires.  In  using  "soda"  or 
Foamite  the  apparatus  should  be  electrically  "dead," 
first,  on  account  of  the  danger  of  a  flashover,  and, 
second,  on  account  of  the  danger  of  the  operator  getting 
loo  near  and  permitting  the  jet  to  conduct  the  current 
to  his  body.  In  applying  sand  and  damp  sawdust  the 
same  rule  applies;  furthermore,  great  care  should  be 
taken  that  none  of  this  sand  or  sawdust  falls  in  the 
blazing  oil  pots,  as  the  operator  may  be  severely  burned 
and  the  intensity  of  the  fire  increased. 

It  is  particularly  desired  to  call  attention  to  the 
danger  to  life  of  employing  the  most  widely  used  fire 
extinguisher — that  embodying  carbon  tetrachloride — in 


small,  pooi'ly  ventilated  locations.  After  a  number  of 
deaths  had  occurred  while  using  this  extinguisher,  the 
Bureau  of  Mines  made  an  investigation  and  determined 
that  under  certain  conditions  the  most  deadly  gases 
are  generated  often  in  toxic  quantities,  such  as  phos- 
gene, chlorine,  hydrogen  chloride,  carbon  tetrachloride 
and  chloroform  (arranged  here  in  order  of  their  tox- 
icity). It  is  not  believed  that  the  use  of  this  liquid 
should  be  discontinued  for  electrical  fires  because  it  is 
often  valuable  in  extinguishing  small  fires.  However, 
it  is  believed  that  care  should  be  taken  in  its  use.  It 
should  not  be  used  in  a  confined  space  unless  an  army 
gas  mask  or  other  suitable  protection  is  used.  The 
mere  knowledge  of  the  fact  that  dangerous  gases 
result  from  its  use  renders  it  comparatively  safe,  as 
the  operator  will  not  remain  in  the  presence  of  its 
fumes. 

Electrification  Program  of 
Czechoslovakia 

A  Maxinmim  Hydro-Electric  Output'of  355,500  Kw.  in 

Bohemia,  200,000  Kw.  in  Slovakia  and 

59,000  Kw.  in  Moravia 

By  Prof.  Fernando  Pietsch 

Professor  of  Electrical  Engineering  in  Prague 

T)  THE  best  of  the  author's  knowledge,  this  article 
is  the  first  to  give  American  readers  a  detailed 
account  of  the  present  and  the  planned  developments 
of  electric  power  supply  in  the  new  Czechoslovak 
republic. 

As  far  as  a  geological  survey  could  ascertain,  the 
republic  has  within  its  boundaries  total  resources  of 
anthracite,  bituminous  and  lower-grade  coal  amounting 
to  about  140,000,000,000  tons.  According  to  official  sta- 
tistics for  the  year  1920,  the  coal  production  was: 
Anthracite  (74,780  miners),  5,565,000  tons  coal,  700,- 
000  tons  coke  and  722,000  briquettes;  bituminous 
(51,718  miners),   9,800.000  tons  coal. 

There  were  272.76  working  days  in  the  year,  or  an 
average  of  5.24  days  per  week.  The  average  daily 
output  per  man  and  shift  was  556  lb.  anthracite  and 
1,355  lb.  bituminous.  The  average  yearly  output  per 
man  was  148,800  lb.  anthracite  and  380,800  lb.  bitumi- 
nous. It  is  expected  that  this  production  will  be 
increased  considerably  as  soon  as  social  conditions 
become  more  settled.  From  hydro-electric  power  plants 
the  following  energy  is  either  already  available  or  will 
soon  be  developed : 


River 
In  Bohemia: 

Elbe  to  KSniRrat/    . 
Elbe  to  Meliiik 
Kibe  beyond  Melnik 
Tributaries  to  the  Kibe.  , 

Molrlau  toBudwcis 

Moldau  to  Prague 

Moldau  to  Melnik 

Tributaries  to  the  Molda 

Total 

In  Moravia: 

ToUl 

In  .Slovakia: 

Total 


Method 

.Maximum 

Output, 

Kw. 

Yearly 

Produetion. 

Kw.-Hr. 

Dam 
Canal 
Canal 
Dam 
Canal 
Canal 
r-anal 
Pnm 

4.000 
16.000 
11.000 
18.000 
39.000 
87.000 
12.500 
168.000 

17.000.000 
87.000.000 
92.000,000 
76,000.000 
1  56,000,000 
■450,000,000 
106,000,000 
674.000,000 

355.500 

1,658.000.000 

59.000 

178.000.000 

200.000 

This  gives  a  total  of  more  than  500,000  kw.  for  the 
entire  republic.  Statistics  of  1919  showed  390  power 
plants  in  the  republic,  of  which  there  were  six  rated 
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at  more  than  10,000  kw.,  three  of  from  5,000  kw.  to 
10,000  kw.  and  twenty-eight  of  from  1,000  kw.  to 
5,000  kw. 

The  largest  of  these  plants  is  in  Prague,  the  capital 
of  the  republic,  with  22,300  kw.  normal  output.  Virtu- 
ally all  of  these  plants  operate  on  three-phase,  50-cycle 
current  with  transmission  voltages  of  3,000,  22,000  and 
.35,000.  One  system,  operated  by  the  Skoda  works  at 
the  mouth  of  a  mine,  transmits  power  to  Pilsen  at 
100,000  volts. 

During  the  year  in  which  the  war  began  (1914) 
the  Bohemian  power  plants  sold  a  total  of  160,000,- 
000  kw.-hr.  Before  the  war  a  number  of  power-plant 
associations  were  formed  for  the  supply  of  certain 
rural  areas.  These  existing  companies,  with  several 
formed  later,  are  now  being  used  for  the  general  elec- 
trification of  the  republic,  and  it  is  intended  to  combine 
them  ultimately  by  one  great  merger.  Six  similar 
local  enterprises  are  planned  for  Moravia. 

In  the  meantime  the  new  electrification  law,  which 
passed  on  July  22,  1919,  provides  for  a  general  and 
systematic  power  supply  of  the  entire  republic.  A  first 
appropriation  of  75,000,000  crowns  has  been  made  and 
will  be  used  for  the  enlargement  of  hydro-electric 
plants  and  the  assistance  of  such  associations  as  will 
be  a  part  of  the  new  system.  Financial  participation 
of  counties  and  joint-stock  companies  in  this  public 
service  system  has  been  limited  to  a  maximum  of  25 
per  cent.  All  plants  which  will  participate  in  the  gen- 
eral electrification  plan  have  been  classified  as  public 
utilities  and  will  enjoy  certain  rights,  as  for  example, 
the  right  of  expropriation. 

Plan  of  Consulting  Board 

Of  great  importance  is  the  establishment  of  a  con- 
sulting board  for  the  entire  system,  consisting  of 
representatives  of  industry,  agriculture,  science,  labor 
and  consumers  of  energy.  All  plans  for  new  devel- 
opments have  to  be  presented  to  this  board  for  approval. 
This  board  has  established  a  number  of  standards  for 
the  systematic  carrying  out  of  the  work,  the  most 
important  of  which  are: 

1.  Steam  power  plants  should  be  erected  only  on  a 
large  scale  and,  if  possible,  near  mines,  so  as  to  obtain 
as  high  eflJiciency  as  possible. 

2.  Hydro-electric  plants  should  be  operated  to  max- 
imum econon\j^  along  the  whole  river  and  should  be 
built  with  a  view  to  co-operation  with  other  nearby 
plants. 

3.  All  transmission  lines  should  be  so  built  as  to 
form  a  uniform  network. 

4.  All  energy  generated  should  be  three-phase  at  50 
cycles.  Railway  power  stations  and  enterprises  which 
can  prove  that  such  energy  will  not  fill  their  require- 
ments are  excepted. 

5.  For  the  standard  feeder  voltage  22,000  volts  has 
been  decided  upon,  except  for  nearby  power  supply, 
for  which  the  direct  generator  voltage   is  sufficient. 

6.  For  the  standard  trunk-line  voltage  100,000  volts 
has  been  chosen  with  the  permission  to  use  temporarilv 
50,000  volts. 

7.  The  consumers'  voltage  should  be  220-380  volts. 
For  private  enterprises  500  volts  with  grounded  neutral 
is  permissible.  In  direct-current  distribution  systems 
440  volts  with  grounded  neutral  should  be  provided. 

8.  As  standard  generator  voltage  6,000  volts  has 
been  established. 

The    goal    of    the    whole    program    is    to    supply    all 


needed  electrical  and  mechanical  energy  from  this 
systematized  network,  into  which  nine  large  steam 
power  plants  will  feed.  Besides  these,  all  hydro-electric 
plants  which  operate  by  means  of  water  storage  are 
to  be  tied  in  and  to  cover  all  peak  loads,  in  order  to  save 
coal.  Assuming  this  hydro-electric  energy  to  amount 
to  500,000  kw.,  a  yearly  saving  of  about  6,000,000  tons 
of  coal  will  result.  For  all  new  steam-power  plants 
gasification  of  the  coal  on  a  large  scale  is  recommended, 
so  as  to  obtain  all  the  valuable  by-products  such  a.s 
tar,  ammonia,  ammonium-sulphate,  etc. 

The  cost  of  the  new  steam-power  stations,  the  trunk 
lines  and  the  feeder  lines  is  estimated  at  about  1,500,- 
000,000  crowns.  These  stations  and  the  network  should 
be  completed  in  twenty  years  and  the  hydro-electric 
development  in  fifty  years.  The  state  will  build  all 
the  water-power  plants  in  co-operation  with  the  county 
administrations.  The  steam  plants  should  be  erected 
by  public  utilities  with  state  aid. 

The  use  of  electrical  energy  could  be  increased  very 
materially  by  electrifying  the  principal  railroads,  but 
present  conditions  are  not  promising  for  this,  and  it 
is  found  far  more  profitable  to  sell  the  energj'  for  indus- 
trial purposes.  The  railroad  department  is,  however, 
investigating  a  main-road  electrification  within  50  km. 
of  Prague  which  would  relieve  the  present  ven.-  con- 
gested conditions. 


Baden  Government  Plans  Extensive 
Hydro-Electric  Development 

THE  German  state  of  Baden  has,  according  to  a 
correspondent  of  the  Electrical  World,  just  passed 
a  law  for  the  purpose  of  supplying  electrical  energy  all 
over  the  country  by  means  of  a  state-owned  company. 
The  nominal  capital  of  this  company  is  fixed  at  30,000,- 
000  marks,  but  it  has  in  addition  been  authorized  to 
raise  a  public  load  to  the  amount  of  500,000,000  marks 
which  will  be  fully  guaranteed  by  the  state.  All  electric 
plants  owned  and  operated  by  the  state,  such  as  the 
important  Murg  power  works,  become  the  property  ot 
the  new  company.  The  existing  power  plants  have  not 
been  nearly  able  to  supply  the  increasing  demand  for 
energy.  At  the  present  time  500.000  tons  of  coal  are 
required  annually  for  the  generation  of  power  and  light, 
corresponding  to  an  output  of  500,000,000  kw.-hr.  Th:s 
it  is  now  proposed  to  produce  by  development  of  water 
power. 

In  the  south  of  the  country,  on  the  line  from  Basle 
to  the  Lake  of  Constance,  a  number  of  hydro-electric 
power  stations  will  be  erected.  One  of  the  largest  power 
plants  will  be  constructed  at  Schworstadt.  on  the  Gei- 
man-Swiss  frontier,  and  in  this  plant  Switzerland  will 
be  interested  financially  as  well  as  industrially,  as  the 
latter  counti\v  will  receive  half  the  amount  of  energj" 
produced  by  this  station,  namely.  189.000.000  kw.-hr. 
The  total  cost  of  this  power  station  is  estimated  at 
320,000,000  marks.  In  order  to  be  able  fully  to  utilize 
the  Rhine  power  works,  a  great  storage  lake  will  be 
constructed  in  the  southern  part  of  the  Black  Forest 
with  a  capacity  of  72.000,000  cu.m.  Several  subordinate 
companies,  all  controlled  by  the  state,  will  lie  formed  to 
carry  out  this  part  of  the  work.  Similar  steps  have 
been  taken  for  the  electrification  of  the  central  and 
northern  parts  of  Baden.  The  Murg  power  station  is 
to  have  a  large  storage  lake,  to  be  created  by  means 
of  a  powerful  dam  acit)ss  the  surrounding  valley,  at  a 
cost  of  200,000,000  marks. 
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Simplified  Layout  of  Rotary-Converter 

Substation 

Shunt- Wound  Machines  Allow  Operation  of  Feeders  Only  250 
Feet  Long — Quick  Resumption  of  Service  After  an  Interruption — 
Direct -Current  Starting  Switches  and  Unnecessary  Meters  Omitted 

By  J.  E.   WOODBRIDGE 

Resident  Engineer  Ford,  Bacon  &  Davis,  San  Francisco,  Cal. 


AS    IN    most    large    cities,    the    substations    and 
/\      600-volt   feeder   system  of  the  United   Rail- 

/— ^^  roads  of  San  Francisco  grew  out  of  old  steam 
^^  j-k-  plants  poorly  located  for  supplying  the  most 
congested  portion  of  the  load.  As  a  result  a  large 
energy  loss  was  present  at  times  of  heavy  load  in  feeders 
and  track  circuits.  It  was  to  overcome  this  long-distance 
distribution  and  to  take  care  of  an  increasing  traffic 
that  a  4,000-kw.  rotary-converter 
station  (ultimate  i-ating  10,000  kw.) 
was  designed  and  completed  two 
months  ago.  Some  special  problems, 
such  as  very  short  feeder  length, 
were  solved  in  the  design,  which  also 
includes  novel  and  effective  arrange- 
ments of  machines,  switches  and 
circuits. 

The  downtown  district  of  San 
Francisco,  including  the  heavy  traffic 
of  four  tracks  on  lower  Market 
Street,  was  until  recently  supplied 
largely  from  the  Bryant  Street  sub- 
station (originally  a  steam  plant) 
situated  about  20,000  ft.  (6,000  m.) 
from  the  ferry.  In  spite  of  a  large 
tonnage  of  feeders,  the  voltage  drop 
during  the  peak  hour  from  5  p.m. 
to  6  p.m.  would  run  as  high  as  250 
volts,  giving  a  loss  of  approximately 
2,000  kw.  wasted  in  heating  overhead 
copper  and  track  return.  The  United 
Railroads  of  San  Francisco  bought 
energy  under  a  contract  rate  of  $7.50 
per    1,000    kw.-hr.    at    11,000    volts,  discon> 

with  a  guaranteed  load  factor  of  60 
per  cent.     As  this  load  factor  is  not 
reached,  the  basis  of  the  contract  becomes  power  and 
not  energy,  the  price  being  approximately  $40  per  kilo- 
watt of  peak  demand  per  annum. 

As  2,000  kw.  of  loss  amounts  at  this  rate  to  $80,000 
per  annum,  it  is  obviously  worth  while  to  give  careful 
consideration  to  any  means  by  which  this  loss  can  be 
materially  reduced.  Moreover,  in  spite  of  municipal 
competition,  the  traffic  of  the  United  Railroads  of  San 
Franci.sco  i  now  the  Market  Street  Railway  Company) 
h^s  been  steadily  growing,  increasing  the  load  on  sta- 
tions and  feeders  to  the  value  reached  during  the 
Panama  Pacific  Exposition  and  requiring  extensions  to 
take  care  of  future  growth. 

The  writer  estimated  that  the  installation  of  a 
4,000-kw.  substation,  suitably  located  in  the  downtown 
district,  would  reduce  the  feeder  losses,  and  thereby 
the  peak  demand,  by  approximately   1,200  kw.,  besides 


releasing  a  large  amount  of  copper.  Such  a  substation 
has  been  built,  and  although  it  has  been  in  full  opera- 
tion less  than  two  months,  which  is  not  a  sufficient 
period  to  give  an  accurate  comparison  of  new  with  old 
system  peak  demands,  there  is  every  indication  that 
the  estimated  saving  will  be  exceeded. 

On  account  of  lower  first  cost  and  higher  efficiency, 
converters    were    chosen    for    this    service    instead    of 


ECTING    SWITCHES    FOR   OIL   CIRCUIT   BREAKERS    ARE   IN 
CONVENIENT  REACH  ON  MAIN  FLOORS 

motor-generator  .sets  such  as  were  used  in  the  older 
stations.  The  use  of  converters  so  close  to  heavy  trac- 
tion loads  involves  several  serious  difficulties  due  to 
the  absence  of  direct-current  feeder  resistance  to  reduce 
the  rush  of  short-circuit  current  in  case  of  a  broken 
trolley,  car-equipment  failure  or  other  fault  from  feeder 
network  to  ground.  The  old  specification  of  no  feeder 
taps  nearer  than  2,500  ft.  to  the  station  is  not  applicable 
where  the  heaviest  load  is  250  ft.  away,  and  2,500  ft. 
is  about  as  far  as  the  station  feeds.  The  manufac- 
turers' specification  of  sufficient  feeder  resistance  to 
limit  the  short-circuit  current  of  one  feeder  to  three 
times  full  load  of  one  machine  is  also  not  applicable 
where  one  feeder  has  a  peak-hour  average  demand  of 
3,000  amp.,  which  is  approximately  the  rating  of  one 
converter.  This  would  require  a  .■?()  per  cent  drop  in 
this  feeder  or  about  a  500-kw.  lass  at  $40  per  kilowatt  per 
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annum.  Precautions  of  various  sorts,  described  further 
on,  were  taken  to  protect  the  machines,  operators  and 
circuit  breakers,  and  the  minimum  resistance  to  any 
one  point  on  the  trolley  network  was  made  0.025  ohm, 
which  would  obviously  limit  the  current  to  20,000  amp. 
at  500  volts.  This  resistance  was  obtained  in  most 
cases  by  bringing  the  feeders  out  from  underground 
to  overhead  as  near  the  substation  as  possible  and  run- 
ning the  rest  of  the  distance  in  weatherproof  cable 
at  a  higher  current  density  than  can  be  used  under- 
ground without  danger  of  burn-outs.  Added  resistance 
was  necessary  in  only  two  feeders,  involving  a  loss  of 
approximately  10  kw.  in  each  at  the  peak.  One  of 
these  resistors  is  used  as  an  electric  furnace  with  air 
taken  from  the  air-blast  chamber  to  warm  the  office. 

The  converter  fields  are  shunt-wound,  this  departure 
from  standard  railroad  practice  having  been  taken  for 
several  reasons,  as  follows:  First,  to  ease  the  severity 
of  short  circuits ;  second,  to  reduce  the  number  of  heavy 
windings  and  large  joints  in  the  machines;  third,  to 


CROSS-SECTION    OF   4.000-KW.   ROTARY-CONVERTER    SUBSTATION 

EQUIPMENT  IS  ARRANGED  FOR  SAFETY  AND  FOR  QUICK 

RESUMPTION  OF  OPERATION  AFTER  A  "KNOCKOUT" 

eliminate  the  equalizer  busbar,  switches  and  connections 
and  to  simplify  operation;  fourth,  to  improve  the  power 
factor  on  the  assumption  that  the  equipment  will  be 
loaded  to  its  capacity  on  the  basis  of  temperature  rise, 
in  which  case  improved  power  factor  is  a  decided 
advantage.  The  commutating  poles  are  of  the  high- 
reluctance  design,  their  ampere-turns  being  greater 
than  those  of  the  armature. 


A  somewhat  unexpected  advantage  has  resulted  from 
the  shunt  characteristic.  As  the  station  output  rises 
in  the  late  afternoon  from  approximately  6,000  amp. 
to  9,000  amp.,  the  voltage  automatically  falls  off  from 
550  to  500.  As  the  peak  »..  occasioned  by  congestion  of 
cars  on  the  downtown  streets,  which  of  itself  neces- 
sitates running  slowly,  the  lower  voltage  undoubtedly 
results  in  less  resistance  loss  in  car  equipments  and  in 
improved  system  economy.  The  voltage  drop  is,  how- 
ever, so  much  less  than  with  the  old  long  feeds  that 
better  schedules  are  maintained,  and  a  car  will  probably 
be  dropped  from  each  of  several  routes  without  increase  I 
of  headway.  I 

The  equipment  is  designed  to  make  it  possible  to  I 
alter  the  voltage  under  load  conditions  without  power- 
factor  variation.  This  is  accomplished  by  taps  in  the 
primary  windings  of  the  step-down  transformers,  these 
taps  being  brought  out  to  step-by-step  circuit-breaking 
contactors,  manually  operated,  with  auto-preventive 
reactors  for  maintaining  the  connections  while  stepping 
from  tap  to  tap.  The  transformer  ratio  is 
changed  1.5  per  cent  per  each  of  eight  steps, 
giving  a  total  ratio  range  of  12  per  cent.  The 
transformer  primaries  are  star-connected,  and 
the  taps  for  this  purpose  are  brought  out  at  the 
neutral  end  of  each  primary,  giving  minimum 
voltage  between  the  taps  of  the  three  phases  and 
from  contactors  to  ground.  The  transformers 
are  of  the  air-blast  type,  and  all  taps  for  this 
purpose  are  brought  out  through  the  tops  of  the 
transformers  to  controllers  installed  immedi- 
ately above  them,  giving  a  location  in  plain  view 
and  convenient  of  access  for  these  devices  "iso- 
lated by  elevation."  The  transformers  are  in- 
stalled behind  the  main  switchboard,  and  the  volt- 
age control  is  actuated  by  means  of  mechanical 
shafting  from  hand  cranks  on  the  face  of  the 
board.  j 

Voltage  control  was  considered  desirable  in  ' 
this  case  because  of  the  convenience  of  such  con- 
trol in  the  motor-generator  stations  of  the  same 
system  and  the  inconvenience  of  the  fixed  voltage 
of  converters  as  ordinarily  equipped.  One  of  the 
chief  advantages  of  voltage  control  is  the  ability 
it  gives  to  transfer  load  to  or  from  other  stations 
at  will  on  trackage  fed  from  more  than  one 
station.  While  such  advantages  would  not  war- 
rant the  cost  and  added  losses  of  induction  regu- 
lators or  booster  converters,  they  are  held  to 
warrant  the  added  cost  of  the  step-by-step  ar- 
rangement, which  was  $2,650  per  machine,  fac- 
tory cost. 

The  location  of  the  equipment  in  the  substation 
differs  somewhat   from  the  usual  design,  which 
is  intended  to  convey  the  power  generally  in  one 
direction  from   incoming  high-tension  source  to 
outgoing    direct-current    delivery.     Such   an   ar- 
rangement involves  considerable  running  around 
by  the  operator — from  high-tension  switch  con- 
trol to  starting  switch,  to  field  switch,  to  direct- 
current    panel,   etc.,   which    slows   down    restoration  of 
power  in  emergencies.     The  substation  here  described 
is  designed  for  operation  by  one  man  per  shift.     For 
this  reason  all  operations  are  centralized  so  far  as  pos- 
sible,   and    all    control    is    collected    in    the    immediate 
neighborhood  of  the  telephone  booth,  which  is  treated 
as  the  operating  center  when  operation  must  be  made 
most  expeditious,  as  in  emergencies.     All  high-tension 


AUGUST  20.  1921 


ELECTRICAL     WORLD 


363 


disconnecting  switches  between  the  busbars  and  the 
oil  switches — commonly  called  "bus  disconnects" — 
including  the  busbar  sectionalizing  switches,  are  placed 
within  convenient  reach  from  the  main  floor  and  in 
plain  view  from  the  operating  position.  No  switches 
whatever  are  mounted  on  the  machines.  Negative 
switches  are  omitted  as  unnecessary  and,  the  machines 
being  shunt-wound,  no  equalizing  switches  are  required. 
The  field  switches  are  placed  with  the  alternating-cur- 
rent starting  switches  on  the  main  switchboard.  On 
account  of  the  large  number  of  cables  to  each  starting 
switch  (fifteen,  each  2,000,000  circ.mils  in  size)  it  is, 
of  course,  advisable  to  have  the  starting  switches 
between  the  transformers  and  the  converters,  which 
results  in  placing  the  transformers  behind  the  board. 
Congestion  on  and  around  the  main  switchboard  is 
-avoided  by  careful  lay-outs  of  cable  runs  and  by  the 
removal  from  the  board  of  all  devices,  such  as  meters 
and  relays,  which  do  not  require  handling  in  emer- 
gencies. 

The  station  is  built  for  an  ultimate  capacity  of  four 
machines,   of   which   two   are  now   installed,   the   addi- 


lated  from  ground.  This  has  been  done  to  eliminate 
the  short-circuiting  effect  of  flashovers  from  positive 
brush  rigging  to  pedestals  or  other  portions  of  the 
frame  and  to  cut  out  the  sevei'e  burning  that  would 
otherwise  occur  in  case  of  a  breakdown  from  armature 
conductors  to  core.  Each  frame  is  grounded  through 
an  indicating  lamp  and  suitable  resistor  to  give  notice 
in  case  of  an  insulation  failure.  Risk  of  shock  to 
operators  from  live  frames  is  eliminated  by  the  use  of 
an  insulating  floor  as  described  later. 

Unusually  convenient  access  to  the  lower  half  of  the 
brush  rigging  is  obtained  by  mounting  the  negative 
busbar  in  another  location,  by  the  omission  of  all  shunts 
and  by  keeping  all  cables  out  of  the  way.  A  removable 
bench  is  provided  to  give  a  safe,  convenient  working 
platform  under  the  commutators.  The  negative  busbar 
is  so  assembled  that  it  can  be  increased  in  section  or 
extended  in  length  without  slacking  off  its  connections. 

The  site  selected  for  the  station  has  a  frontage  of 
41  ft.  by  a  depth  of  80  ft.  (12.5  x  24  m.)  on  a  narrow 
back  street  immediately  next  to  Market  Street.  This 
site  was  ownied  by  the  United  Railroads  of  San  Fran- 
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tional  space  being  suflicient  for  two  3,000-kw.  units, 
which  would,  if  added,  give  a  total  capacity  of  10,- 
000  kw.,  sufficient  for  all  probable  downtown  demand 
in  San  Franci.sco  even  with  a  subway  under  Market 
Street.  In  order  to  avoid  an  awkward  location  of  the 
operating  center  with  either  the  initial  or  the  final 
equipment,  the  two  machines  first  installed  were  erected 
in  the  middle  of  the  station  with  room  for  another  one 
at  each  end. 

The  converters  face  in  a  direction  opposite  to  that 
found  in  the  usual  design  of  substations,  the  collector- 
Ting  end  instead  of  the  commutator  end  being  toward 
the  main  working  passageway  and  switchboard.  This 
is  done  to  avoid  risk  to  the  operator  and  nervousness 
on  his  part  from  the  danger  of  flashing  under  emer- 
gency conditions,  as  when  cutting  in  machines  on  feeders 
■which  may  be  short-circuited.  The  arrangement  of  the 
converters  differs  in  another  radical  respect  from  the 
conventional.  Resorting  to  a  practice  abandoned  for 
many  years,  the  bed  plates  are  set  on  timbers  and  insu- 


cisco,  being  the  location  of  an  old  horse-ear  stable  of 
the  Sutter  Street  line  previous  to  the  San  Francisco 
fire.  The  building  is  reinforced  concrete  with  no 
structural  steel  below  the  roof  trusses.  The  problem 
of  adequate  lighting,  always  diflficult  on  a  site  sur- 
rounded by  private  properties  on  three  sides  with  a 
narrow  street  on  the  fourth,  has  been  solved  by  making 
the  whole  of  the  roof  of  glass.  Corrugated,  wired  glass 
was  used  for  this  purpose,  set  on  one-quarter  pitch  with 
2-in.  (5-cm.)  slope  lap,  and  it  has  proved  eminently 
satisfactory  in  every  respect.  There  is  no  leakage  in 
downpours  or  driving  storms,  though  some  sheets  have 
been  cracked  owing  to  being  set  on  non-parallel  pur- 
lins and  overloaded  by  the  weight  of  men  working  on 
them  before  the  bad  supporting  conditions  were  noted. 
The  roof  does  not  sweat  nor  let  in  too  much  heat  under 
San  Francisco  climatic  conditions.  Direct  sunlight  is  so 
diffused  that  there  is  no  objectionable  glare,  and  the 
lighting  on  dark  days  is  infinitely  superior  to  that  of 
any  building  with  side  windows  or  ordinary  .skylights. 
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Ventilation  is  another  feature  requiring  careful  atten- 
tion in  a  substation  of  thi.s  character,  since  the  manufac- 
turers refuse  to  design  rotary  converters  with  directed 
ventilation,  thus  leaving  this  as  about  the  only  class  of 
electrical  machinery  to  "stew  in  its  own  juice."  The 
heated  air  is  allowed  to  escape  from  this  station  through 
the  sides  of  a  monitor  of  the  usual  design,  and  cool  air 
enters  through  louvers  provided  at  both  ends  to  admit 
air  both  above  and  below  the  main  floor.  This  suffices 
for  the  two  machines,  but  mechanically  assisted  draft 
will  apparently  be  necessary  for  four. 

The  main  floor  is  made  large  enough  to  admit  a  con- 
verter assembled,  and  the  machines  were  shipped  in  that 
state.  To  avoid  waste  of  space  with  hinged  doors  and 
the  cost  of  jack-knife  or  roller  doors,  the  main  door  is 
mounted  on  vertical  slides  and  is  arranged  to  be  lifted  by 
the  crane.  No  door  latch  or  lock  is  required.  The  air-blast 
pressure  under  the  transformers  is  one  ounce  per  square 
inch  or  about  150  lb.  (10.5  kg.  per  sq.cm.)  on  the  area  of 
a  door.  A  small  air  lock  is  provided  with  spring-hinged 
wickets  in  the  inner  and  outer  doors.  The  blower 
dampers   are   automatic. 

The  location  of  the  telephone  booth  in  the  operating 
center  between  the  two  machines  necessitated  special 
-soundproofing.  The  booth  is  of  single-wall  construction, 
lined  with-  1-in.  (2.5  cm.)  of  hair  felt  with  an  inner 
lining  of  wall  board.  The  inner  windows  are  celluloid, 
the  joint  of  the  door  is  weather-stripped,  the  booth  is 
mounted  on  rubber  posts,  and  the  floor  is  covered  with  a 
rubber  mat.    The  result  is  almost  absolute  quiet. 

The  main  floor  is  finished  with  1  in.  of  Trinidad  Lake 
asphalt  mastic,  which  was  preferred  to  concrete  as  being 
less  slippery,  less  dusty  and  softer  under  foot.  The 
writer  has  taken  11,000  volts  from  hands  to  ground 
standing  on  this  floor  without  sensation  except  when 
taking  hold  and  letting  go  of  the  circuit. 

The  high-tension  bus  structure  with  all  barriers  is 
concrete  cast  in  one  pouring.  Its  longitudinal  wall  runs 
up  between  the  line  and  bus  terminals  of  the  motor- 
operated  oil  switches,  thus  keeping  any  fireworks  on  the 
line  side  from  spreading  to  the  bus  side.  The  oil-switch 
cells  have  removable  doors  back  and  front  to  provide  for 
easier  maintenance  and  quick  cleaning  up  after  breaking 
heavy  loads. 

The  outside  disconnecting  switches  are  double-throw 
with  triple-pole,  rod-operated  short-circuiting  and 
grounding  switches  that  can  be  closed  on  the  back  throw 
only  when  the  line  is  disconnected  from  the  house.  This 
does  away  with  the  need  of  the  usual  dangerous  ground- 
ing wire. 

All  outgoing  direct-current  feeder  panels  and  circuit- 
breaking  equipment  are  mounted  on  timber  framework 
of  mill  construction  in  place  of  the  conventional 
grounded  steel  frames.  This  has  been  done  to  avoid  the 
chance  of  short  circuit  from  positive  busbar  or  bare 
copper  connections  to  the  steel  frame  when  working  on 
live  circuits.  Since  the  feeders  in  a  downtown  district 
must  always  be  energized  and  can  never  be  shut  down 
even  during  the  midnight  hours  on  account  of  "owl-car" 
service,  this  precaution  is  a  decided  safety-first  advan- 
tage. On  account  of  the  severe  circuit-breaker  duty 
occasioned  by  low  feeder  resistance  to  the  trolley  net- 
work, the  circuit  breakers  are  not  mounted  as  usual  on 
the  feeder  panels,  where  they  would  be  immediately 
above  the  head  of  the  man  operating  them.  They  are 
installed  in  two  rows  above  and  behind  the  feeder 
switchboards,  the  double  row  allowing  the  breakers  to 
be  placed  on  32-in.  (76-cm.)  centers  with  the  panels  on 


the  usual  16-in.  (40-cm.)  centers.  Transite  barriers  are 
mounted  between  the  breakers,  thus  isolating  each 
breaker  in  a  cubical  cell  somewhat  similar  to  the  cells 
provided  for  high-tension  oil  switches  but  open  at  the 
top,  front  and  bottom.  In  case  repairs  are  required  or 
burned-out  breakers  must  be  replaced,  the  operator  can 
work  in  such  a  cell  with  its  timber  frame,  slate  and 
transite  walls  in  comparative  safetj'  and  is  not  endan- 
gered by  accidental  grounds  or  arcing  from  adjacent 
breakers. 

In  addition  to  the  usual  600-volt  main  busbar,  the 
feeder  panels  are  equipped  with  what  is  termed  a 
"hospital  bus"  supplied  from  the  main  busbar  through 
a  spare  circuit  breaker.  Each  feeder  switch  is  double- 
throw  so  that  any  feeder  can  be  connected  via  the 
hospital  bar  to  the  spare  breaker.  All  feeders  can  be 
interconnected  through  the  hospital  bus  at  times  of  light 
loads  when  the  station  is  shut  down,  thus  allowing  the 
main  600-volt  busbar  to  be  de-energized  for  work  on  it 
or  on  the  circuit  breakers.  Each  feeder  is  equipped 
with  a  pilot  lamp  and  suitable  resistance  to  indicate 
approximate  voltage  delivered  via  multiple  connections 
from  other  stations.  This  detail  was  specified  in  place 
of  the  usual  voltmeter  plug  because  it  was  found  that 
operators  will  not  take  the  time  to  plug  in  a  voltmeter 
on  a  cut-out  feeder,  but  will  cut  in  in  a  hurry  to  catch 
the  cars  before  they  slow  down — a  practice  that  some- 
times has  serious  results. 

In  order  to  ring  a  gong  when  the  breaker  opens,  each 
feeder  breaker  is  equipped  with  an  auxiliary  switch 
serially  connected  to  another  auxiliary  switch  actuated 
by  the  corresponding  feeder  switch  which  stops  the  gong 
when  the  last-mentioned  switch  is  opened.  All  switches 
and  breakers  have  laminated  studs. 

The  direct-current  feeders  are  s'j-in.  (4-mm.)  paper- 
lead  cables  varying  in  size  from  one  of  750,000  circ.mils 
to  three  cables  per  feeder  each  of  1,500,000  circ.mils. 
Total  positive  outgoing  copper  is  17,250,000  circ.mils, 
and  negative  current  is  returned  by  eight  2.000.000- 
circ.mil  bare  cables  drawn  into  fiber  ducts. 

No  Direct-Current  Starting  Switches 

The  line  and  converter  switchboard  has  been  simpli- 
fied by  the  omission  of  several  items  often  used  but 
found  unnecessary.  No  direct-current  starting  equip- 
ment has  been  provided,  since  with  the  variable-voltage 
alternating-current  starting  is  always  reliable.  Instru- 
ments have  been  kept  to  a  minimum.  Each  incoming 
line  has  pilot  lamps  and  an  ammeter  only.  Each  con- 
verter has  a  reactive  factor  indicator  on  the  low-tension 
side  and  a  direct-current  ammeter  only.  The  main 
direct-current  voltmeter  has  a  suppressed  zero  to  give 
an  oi>en  scale.  A  200-volt  center-zero  voltmeter  is  pro- 
vided to  show  polarity  and  can  be  switched  from  either 
converter  to  positive  busbar  to  serve  as  a  paralleling 
voltmeter  to  avoid  plugging  a  voltmeter  from  bus  to 
machine  and  vice  versa.  Lamps  are  connected  from  the 
voltmeter  bus  to  the  battery  to  give  a  check  test  on 
polarity  or  to  serve  when  the  polarity  indicator  is  out 
of  commission. 

All  connections  between  transformers,  converters  and 
switchboards  are  made  with  2.000.000-circ.mil  cables, 
two  per  phase  and  four  per  direct-current  terminal, 
making  twenty  such  cables  to  each  converter.  The  cable 
racks  are  hard  wood  held  to  steel  straps  by  studs  and 
malleable  washers.  The  studs  between  phases  of  the 
alternating-current  conductors  are  brass.  All  others, 
including  those  between  cables  of  the  same  phase,  are 
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steel.     All  cable  lugs  were  sweated  on  the  ends  of  the 
cables,  standing  up  in  position. 

Automatic  protective  features  are  as  follows: 
The  machine  circuit  breakers  are  equipped  with  alter- 
nating-current low-voltage  release  attachments  con- 
nected to  centrifugal  speed-limit  switches  and  direct- 
current  reverse-current  relays.  The  alternating-current 
converter  switches  are  equipped  with  inverse-time-limit 
overload  and  instantaneous  low-voltage  relays,  the  incom- 
ing lines  with  reverse-power  relays.  Plug  switches  are 
provided  by  means  of  which  the  winding  of  any  relay 
may  be  energized  from  toy  transformers  with  an  over- 
load current  capable  of  adjustment,  and  in  the  case  of 
the  incoming  lines  with  the  proper  phase  and  polarity. 
Thus  the  complete  test  of  any  relay  may  be  made  a 
routine  operation. 

The  watt-hour  meters  are  connected  to  triple-pole, 
double-throw  switches  for  testing  purposes  which 
accomplish  the  following  results.  First,  the  current- 
transfoiTner  secondaries  are  cut  off  from  the  meters 
without  opening  the  circuits  of  the  current  transformers 
but  leaving  the  current  coils  of  the  watt-hour  meters 
open.  The  potential  coils  of  the  two  torque  elements  of 
the  meter  are  connected  in  multiple  and  the  current  coils 
in  series..  As  a  result,  either  with  the  meter  in  service 
or  out  of  service,  the  meter  tester  may  from  the  front  of 
the  board  make  all  necessary  connections  for  the  supply 
of  and  delivery  from  a  phantom  load,  for  testing  each 
torque  element  of  the  meter  and  for  making  a  check  test 
on  the  two  torque  elements  in  series.  The  switch  may 
then  be  sealed  in  the  running  position.  An  indicating 
lamp  is  connected  across  each  potential  coil  of  each 
meter  to  give  notice  of  the  blowing  of  any  fuse,  either 
primary  or  secondary. 

Artificial  Lighting 

Current  for  lighting  the  station  is  taken  from  the 
direct-curi-ent  busbars  as  being  the  most  continuously 
energized  part  of  the  network.  At  night  the  station  is 
closed  down  and  all  the  alternating-current  equipment  is 
disconnected  for  a  general  clean-up  by  the  night  shift. 
All  direct-current  lighting  circuits  consist  of  four  115- 
volt  lamps  in  series,  charging  the  control  storage  bat- 
tery. No  other  charging  equipment  is  required.  A  low- 
voltage  release  is"so  connected  as  to  light  automatically 
from  the  battery  a  sufficient  number  of  lamps  to  illu- 
mimte  the  control  center  when  direct  current  fails  at 
night 

The  converters,  transformers  and  direct-current 
switchboards  are  of  We.stinghouse  manufacture.  The 
high-tension  switching  equipment  is  General  Electric. 

The  cost  of  the  development,  including  transmission 
lines  paid  for  by  the  power  company,  was  approximately 
as  follows: 


§""'""8 $5i.onn 

J^iilpmtnt,  f.o.b.   factory 76.000 

Freight  and  Installation 21,000 

Conduits    and    manholes :  .S3..")00 

Cablr.a,  posltlvp,  Installed 32.000 

Cabl<  s.    n-gative.    Installed 7.500 

Transml.sslon   lines    "."i.OOO 

Engineering  and  overhead 40,000 

Total    $336,000 


The  station  was  designed  for  the  United  Railroads  of 
San  Francisco  by  Ford,  Bacon  &  Davis,  consulting  engi- 
neers, who  also  superintended  the  construction  of  the 
building  and  of  the  conduit  system  required  therewith 
and  the  installation  of  all  equipment,  cables,  etc. 


Variation  in  Costs  as  Affecting 
Distribution  Design 

It  Is  Shown  that  Energy  Lost  in  the  Line  Costs  More 

than  Energy  Used — Effect  of  This  on  Design 

of  Distribution  Systems 

By  p.  O.  Reyneau"  and  H.  P.  Seelye** 

Dt'troit  Edison  Conipfiny 

THE  accurate  determination  of  cost  of  construction 
and  cost  of  energy  as  a  basis  for  economical  design 
were  dealt  with  in  the  last  installment  of  this  series  on 
"Economics  of  Electrical  Distribution,"  printed  in  the 
Jan.  15  issue,  page  146. 

Further  Variations  in  Energy  Cost 

Up  to  this  point  only  the  average  unit  cost  of  the 
total  energy  delivered  has  been  considered  for  any 
type  of  load  and  locality,  without  attempting  to  differ- 
entiate between  costs  for  large  loads  and  small  loads 
of  the  same  type,  high  power  factors  and  low  power 
factors,  losses  and  used  power,  etc.  There  will  now  be 
indicated  some  of  the  possible  variations  in  this  cost, 
and  methods  of  studying  them  will  be  suggested.  It 
may  be  shown  that  all  units  of  energy,  even  of  the  same 
class  and  locality,  do  not  cost  the  same.  For  example, 
energy  lost  has  a  higher  unit  cost  than  energy  used. 
Again,  not  only  does  the  total  kva.  of  any  load  increase 
as  power  factor  decreases,  but  that  increase  costs  more 
per  unit  than  the  average  cost  if  a  100  per  cent  power 
factor  were  obtained.  Further,  under  some  conditions 
an  increase  in  a  load  will  cost  more  per  unit  than  the 
former  average. 

The  underlying  theory  involved  may  be  readily  seen 
if  we  consider  the  cost  of  lost  or  waste  energy,  for 
example.  Most  substations  are  regulated  in  some  way, 
and  if  the  energy  losses  between  the  substation  and  the 
customer  could  be  reduced  the  current  in  the  trans- 
mission cable  to  the  substation  would  be  also  reduced. 
Since  losses  are  proportional  to  the  square  of  the  cur- 
rent the  cable  losses  eliminated  by  this  reduction  of  the 
load  on  the  cable  would  be  proportional  to  the  difference 
in  the  squares  of  the  currents  before  and  after  reduction. 
Hence  it  will  be  seen  that  reduction  in  loss  per  unit 
reduction  in  load  is  greater  than  the  average  loss  per 
unit  of  the  total  load  after  reduction.  In  other  words, 
the  loss  in  the  cable  due  to  the  upper  part  of  the  load, 
which  may  be  eliminated  and  hence  may  be  considered 
waste,  is  greater  per  unit  than  the  loss  due  to  useful 
load.  Since  this  energy  must  be  supplied  at  the  generat- 
ing plant  the  energy  generated  will  be  more  per  unit  for 
this  waste  energy  than  for  the  remainder  of  the  load  or 
useful  load,  and  the  cost  will  hence  be  more.  This  may 
be  shown  mathematically  as  follows: 

Suppose  a  substation  B  is  supplied  through  cables 
from  a  generating  station  A,  and  let 

W  --=  load  in  watts  at  B, 

P  =  percentage  of  W  lost  beyond  B,  which  may 
be  considered  waste  power  which  might  be 
conserved  in  some  way, 

p     =  P/100, 

E    =  voltage  at  B, 

R    =  resistance  of  cable. 
For    simplicity    assume    single-phase    cables,    unity 
power  factor.    Then 
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rR  losses  in  AB  due  to  total  load  W  =  2     (  g  j  ^. 
PR  losses  in  AB  due  to  power  load  only  = 

PR  losses  in  AB  due  to  losses  beyond  B  (=  vW)  = 

or,  expressed  in  percentage  of  total  loss  in  AB, 

=  100  (2p  —  7?')  =  2P  —  (F/lOO)  per  cent.     (1) 

If  the  loss  or  waste  power  at  J5  is  a  comparatively 
small  percentage  of  W  it  will  be  seen  that  the  losses 
in  AB  due  to  that  waste  are  nearly  twice  that  percent- 
age of  the  total  losses  (10  per  cent  waste  at  B  means 
that  19  per  cent  of  losses  in  AB  is  due  to  that  waste). 

If  Q  =  percentage  of  W  lost  between  A  and  B, 

^^  =  total  loss  in  cable, 

^/2P  -  ^)  1  100    =    loss  in  cable    due    to    waste 

beyond  B.    But  waste  beyond  B  =  PW/ldd. 

Hence  the  loss  in  the  cable  due  to  waste  beyond  B 
per  unit  waste 


The  average  cost  of  energy  waste  beyond  B  is 
[l  +  j^  (2-^)]  0.01=  0.01114  from  equation  4  . 

The  difference  is  0.00054,  which  is  5.1  per  cent  of  the 
average.  The  same  percentage  of  increase  would  be 
obtained  from  equation  5. 


iOO' 


2P 


p2 


p2   \ 


=  Q  100   2 


—  ) 
100/' 


(2) 


PWIIOO 

since  the  average  total  loss  in  cable  per  unit  total  load 
at  B  =  Q/100.  If  cost  of  energy  per  kw.  at  A  =  Ce, 
average  cost  at  A  of  total  energy  at  B  ^= 


1  +  m)^" 


S^\c..  (3) 

and  average  cost  at  A  of  energy  waste  beyond  B  = 

In  other  words,  a  loss  of  Q  per  cent  in  line  AB  in- 
creases the  average  cost  of  total  energy  delivered  at 
B  by  Q  per  cent.  But  if  P  per  cent  of  that  total  energy 
represents  losses  which  may  be  assumed  to  be  reducible 
or  waste  the  average  cost  of  such  losses  is  increased 

by  Q   (2   -    ym))    P®"^  '^^^^-    '^^^  difference  in  average 
unit  total  cost  and   average  unit  waste  cost  is   then 

100  V      100/  ^" 

or 

1  +  Q/lOO  1  +  Q'lOO 

per  cent  of  average  cost  at  A  of  total  amount  of  energy 
delivered  at  B. 

For  example,  if  1,000  kw.  be  transmitted  over  a  line 
for  one  hour  with  a  loss  of  6  per  cent  and  if  10  per 
cent  of  that  1,000  represents  reducible  losses  or  energy 
wasted  beyond  the  end  of  the  line, 

P  =10,  Q  =  6. 

If  energy  at  A  cost  0.01  cent  per  kilowatt-hour  the 
average  cost  per  kilowatt-hour  delivered  at  B,  including 
losses  in  AB  but  not  fixed  charges  on  line  =  (1  -|- 
6/100)  0.01  =  0.0106  cent  per  kilowatt-hour  (from 
equation  3). 


(5) 


6  (1  -  ^0)  1«« 


looy 

100-1-6 


540        ^  , 
=  yqq  =  5.1  per  cent. 


It  must  be  noted  that  the  above  deals  with  the  average 
cost  at  A  of  energy  delivered  at  B.  In  order  to  deter- 
mine the  average  cost  at  B  of  energj-  delivered  at  B 
the  charges  on  the  line  AB  must  be  included.  These 
should  be  practically  proportional  to  W  and  hence  would 
average  the  same  per  unit  both  for  useful  load  and  for 
losses. 

The  above  merely  establishes  the  fact  of  the  increased 
cost  of  waste  energ>'  and  must  not  be  considered  as 
indicative  of  the  actual  amount  of  that  increase.  In 
determining  this  a  number  of  variable  quantities  must 
be  considered. 

1.  The  demand  charge  for  waste  energj-  at  any  point 
should  be  figured  by  the  second  method  given  under 
that  heading,  i.e.,  making  up  the  demand  charge  for 
any  load  of  charges  proportional  to  the  amount  of  that 
load  at  the  time  of  peak  load  on  station,  transmission 
cable,  substation,  etc.  The  reason  for  this  is  seen  when 
it  is  considered  that  the  demand  cost  on  the  station,  for 
example,  is  considered  proportional  to  the  station  peak. 
If  that  peak  can  be  reduced  by  eliminating  waste  energy 
(without  reducing  the  useful  load)  the  demand  cost 
will  be  likewise  reduced  in  proportion.  This  line  of 
argument  does  not  apply  to  useful  load,  since  for  this 
the  company  is  receiving  a  return.  The  actual  demand 
cost  should  be  distributed  to  such  loads  by  the  more 
equitable  third  method.  In  other  words,  a  reduction  of 
losses  at  off-peak  time  would  not  affect  the  actual  de- 
mand cost  of  the  station  nor  the  distribution  of  that 
cost  among  the  useful  loads.  A  reduction  of  useful 
load  at  off-peak  would  reduce  the  revenue  and  hence 
increase  the  cost  to  other  loads. 

2.  The  example  above  uses  the  energy  charge  as  a 
single  total  charge  per  kilowatt-hour  and  the  loss  at 
a  definite  percentage.  Since  the  per  cent  loss  varies 
as  the  load  varies  during  the  day  the  increase  in  cost 
will  not  depend  on  the  per  cent  losses  at  maximum  load. 
The  variation  in  loss  will  affect  both  the  demand  charge 
and  the  kilowatt-hour  charge,  and  each  in  different 
proportion. 

3.  If  several  loads  of  different  sizes  and  character- 
istics are  considered  the  problem  is  further  complicated. 

4.  If  lines  are  operated  under  the  most  economical 
load  the  losses  may  be  considered  as  useful  load  rather 
than  waste. 

As  has  been  stated  before,  the  theory  here  explained 
can  also  be  applied  to  determination  of  the  additional 
cost  of  low  power  factor,  of  load  increases  (in  some 
cases)  and  other  similar  problems.  It  would  appear 
that  each  unit  of  energ>-  comprising  any  load  might 
be  conceived  as  having  a  different  cost.  In  dealing 
with  increases  in  useful  or  salable  load  we  have  the 
further  consideration  of  economical  loading  of  lines, 
so  that  it  would  not  be  correct  to  say  that  an  increase 
in  load  always  costs  more  per  unit  than  the  average 
unit  cost  before  the  increase.  In  dealing  with  losses, 
however,  a  large  percentage  of  loss  may  be  assumed 
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to  cost  more  per  unit  than  a  small  percentage.  This  idea 
of  increased  cost  of  losses  and  waste  energj'  is  an  impor- 
tant one  to  bear  in  mind  in  all  economical  studies,  since 
usually  such  a  study  is  fundamentally  the  establishing 
of  the  most  economical  relation  between  cost  of  energy 
loss  and  other  costs. 

Conclusion 

The  above  is  intended  to  be  rather  a  suggestion  as 
to  how  the  problem  of  cost  of  energy  and  energy  losses 
may  be  studied  than  a  complete  solution  or  a  recom- 
mended method  to  cover  all  cases.  It  may  be  easily 
seen  that  the  study  of  energy  cost  might  be  carried  to 
an  almost  infinite  degree  of  refinement.  Many  economi- 
cal studies  are  general  for  any  part  of  a  system  and  are 


intended  to  cover  a  period  of  time  well  into  the  future. 
For  these  cases  a  very  detailed  determination  of  energy 
cost  would  not  seem  necessarj'.  If  the  more  accurate 
costs  are  once  determined,  however,  they  can  easily  be 
averaged  for  a  more  general  problem.  Lack  of  time 
and  of  the  necessary  data  will,  in  many  cases,  limit  the 
study  to  more  or  less  appro.ximate  results.  It  is  hoped, 
however,  that  the  methods  and  principles  here  explained 
will  give  a  good  idea  of  the  nature  of  the  problem. 
Detailed  analyses  of  energy  cost,  when  data  are  avail- 
able will  well  repay  the  effort  e.xpended.  Even  a  more 
approximate  study  with  these  theories  in  mind  will 
indicate  the  relative  costs  of  energy  at  various  parts  of 
the  system  of  various  types  of  loads  and  the  relation 
between  the  cost  of  waste  and  useful  energy. 


Teaching  the  Employee  to  Be  the  Company 

An  Experience  in  Oklahoma  Based  on  Importance 
of  Educating  Employees  to  Develop  Responsi- 
bility  and   Self-Respect   in   Relations   with   Public 

By   J.   F.   OWENS 

Vice-President  and  General  Manager  Oklahoma  Gas  t&  Electric  Company 


WE  HEAR  much  these  days  about  "public 
relations"  and  "good-will"  activities.  I 
believe  that  we  cannot  hear  too  much 
about  these  very  important  matters  and 
a  little  repetition  on  these  fundamental  subjects  will 
not  hurt  us.  But  I  am  convinced  that  in  dealing 
with  the  broad  phases  of  these  two  considerations 
we  have  extended  our  vision  and  our  consequent  anal- 
ysis of  particular  requirements  before  we  have  thor- 
oughly and  completely  examined  and  analyzed  condi- 
tions neai  at  hand.  We  have  .sought  the  an.swer  to 
our  peculiar  problems  largely  through  various  methods 
calculated  to  educate  the  public  and  have  perhaps  paid 
too  little  attention  to  elements  within  our  own  organi- 
zations which  seem  to  me  to  be  vital  to  successful  and 
friendly  relationship  between  a  utility  company  and 
its  customers. 

The  good  will,  loyalty  and  intelligent  co-operation 
of  every  member  of  a  utility  organization  form  the 
first  requisite  of  public  good  will.  We  cannot  hope 
for  public  co-operation  without  first  making  sure  that 
our  entire  organization  is  willing  and  anxious  to 
co-operate  with  the  public.  Nor  can  we  effect  harmoni- 
ous conditions  between  our  customers  and  our  company 
unless  we  create  within  the  public  mind  a  cordial  and 
friendly  understanding  of  our  peculiar  problems.  The 
whole  matter  cannot  be  worked  out  successfully  through 
a  one-sided  arrangement.  I  believe,  therefore,  that 
first  of  all  in  dealing  with  this  subject  of  public  rela- 
tions come  "company  organization"  and  "employee 
education." 

It  goes  without  saying  that  the  ideal  situation  Is 
one  in  which  every  employee,  all  the  way  down  the 
line  from  superintendent  to  ditch  digger,  thoroughly 
understands  the  company's  attitude  toward  cu.stomer 
and  public  and  is  earnestly  striving  loyally  to  co-operate 
in  promoting  friendly  relations,  as  well  as  to  render 
8ati''factor>'  service.  This  is  the  goal  which  I  assume 
all  of  us  are  trying  to  reach. 


No  situation  in  any  utility  organization  is  of  so  little 
importance  that  it  does  not  warrant  the  use  of  the 
greatest  care  in  the  selection  of  the  man  or  woman  who 
is  to  fill  it.  Particularly  is  this  true  of  those  posi- 
tions where  the  nature  of  the  work  is  such  that  the 
employee  filling  it  is  brought  into  contact  with  the 
public.  Ambition  is  an  essential  qualification  in  any 
member  of  the  organization.  The  man  who  has  not  a 
forward  outlook  will  prove  a  drag  on  the  company 
which  employs  him.  It  is  not  enough  that  a  man  be 
ambitious  for  himself.  He  must  learn  team  work,  and 
this  means  recognition  of  the  fact  that  his  best  interests 
lie  in  the  direction  of  loyal,  intelligent  co-operation  with 
his  fellows.  I  wish  here  to  emphasize  the  word  intelli- 
gent.   Le  me  illustrate! 

The  company  with  which  it  is  m,v  privilege  to  be  asso- 
ciated doals  in  both  electricity  and  gas.  Two  years 
ago  we  were  very  short  of  gas.  The  producing  com- 
pany delivered  to  us  only  half  enough  to  supply 
domestic  needs  on  cold  days.  Frequently  the  electric 
meter  setter  or  troubleman  was  asked,  "What's  the  mat- 
ter with  the  gas?"  He  did  not  know,  and  the  inquirer 
immediately  assumed  that  the  company  was  trying  to 
conceal  something  in  connection  with  the  gas  situation. 

We  decided  that  it  would  be  advantageous  to  start  a 
rudimentary  course  of  instruction  on  the  "whys  and 
wherefores"  of  the  local  and  general  gas  situation. 
Department  heads  were  requested  to  select  three  em- 
ployees from  each  department  who  in  the  course  of  their 
work  came  in  contact  with  the  public  frequently.  Those 
selected  were  asked  to  meet  for  an  hour  twice  each 
week.  Classes  were  held  from  11  to  12  in  the  morning, 
in  company  time.  The  gas  situation  as  it  changed  and 
developed  was  discussed,  and  every  member  of  the  class 
was  thoroughly  informed  on  all  of  its  phases.  This 
beginning  was  followed  by  talks  on  other  activities  con- 
nected with  our  company  by  the  men  in  our  organiza- 
tion best  fitted  to  handle  each  subject.  Among  the  sub- 
jects discussed  were  gas  and   electric  meters,  engines 
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and  boilens,  distribution  system.s,  transfoi-mers  and 
protective  devices,  transmi.ssion  lines,  the  storeroom 
and  the  histoi-y  of  an  order  from  the  time  it  is  made 
out  in  our  offices  to  the  completion  of  the  work  directed. 
Another  cla.ss  of  twenty  succeeded  the  first,  and  now 
fifty-three  members  of  our  organization  are  taking  a 
correspondence  course  with  the  understanding  that  upon 
its  successful  completion  our  company  will  refund  one- 
half  of  the  price  of  the  cost.  This  is  being  done  on 
the  theory  that  the  additional  intelligent  service  ren- 
dered by  those  completing  the  course  warrants  the 
expenditure. 

The  first  result  of  the  preliminary  school,  if  we  may 
so  call  it,  was  that  department  heads,  through  co-oper- 
ating with  other  department  heads,  were  brought  into 
close  contact  with  one  another's  problems.  Then  the 
meter  setter  got  a  peep  into  the  mysteries  of  the  office 
and  its  method  of  operation  and  was  allowed  to  see  just 
how  his  failure  to  use  care  in  making  out  his  reports 
threw  one  of  the  cogs  out  of  mesh  and  destroyed  the 
efficiency  of  the  entire  machine.  The  contract  clerk 
was  conclusively  shown  in  just  what  manner  the  inco>- 
rect  address  he  wrote  down  on  an  order  cost  an  extra 
trip,  with  consequent  delay  not  only  to  one  but  to  many 
waiting  customers.  All  of  these  details  were  tied  in 
with  the  paramount  idea  carried  throughout  the  course 
— the  idea  of  service. 

The  purpose  of  this  recital  of  our  company's  activ- 
ities is  primarily  to  emphasize  the  importance  of  devel- 
oping the  good  will,  loyalty  and  intelligent  co-operation 
of  every  member  of  a  utility  organization  as  a  first 
requisite  of  public  good  will.  Only  when  an  employee 
has  pride  in  the  organization  with  which  he  is  con- 
nected can  he  really  give  of  himself  fully  and  freely 
in  its  service.  The  development  of  this  pride  is  a 
prerequisite  to  loyal  service.  There  can  be  no  set 
formula  for  its  development.  I  have  therefore  avoided 
any  seeming  attempt  to  do  so  through  laying  out  an 
organization  chart. 

Military  men  have  long  recognized  the  value  of  this 
pride  in  organization  and  have  for  ages  used  every 
resource  to  build  up  what  they  have  termed  "esprit  de 
corps."  The  value  of  this  intangible,  difficult-to-obtain 
spirit  of  unity  and  organization  pride  has  been  con- 
clusively demonstrated  many,  many  times  under  the 
most  trying  and  chaotic  conditions  on  the  field  of  battle. 
Its  value  to  the  individual  and  organization  in  stress 
of  battle  or  routine  of  commercial  activity  is  obvious. 
Employees'  organizations  have  helped  where  they  are 
really  employees'  organizations.  They  serve  as  an  out- 
let for  the  development  and  expression  of  the  individual 
and  the  department  as  well  as  of  the  workers  as  a 
whole.  Group  insurance  has  been  found  a  decided  fac- 
tor in  creating  a  feeling  of  pemianency  on  the  part  of 
the  employee  in  his  position.  All  of  these  factors  are 
valuable  and  effective  if  they  are  introduced  and  carried 
forward  in  a  manner  that  does  not  smack  of  pater- 
nalism. Any  method  used  should  aim  to  increase  in  the 
individual  employee  an  ambition  to  go  forward,  and  it 
should  above  all  give  the  employee  the  greatest  free- 
dom in  realizing  his  ambition. 

The  whole  point  I  am  trying  to  make  is  that  the 
organization,  be  it  large  or  small,  is  the  first  and  most 
important  element  to  consider  in  any  attempt  to  bring 
about  the  proper  attitude  of  the  public  toward  a  utility 
or,  for  that  matter,  toward  any  company.  How  many 
managers  really  know  exactly  what  happens  to  a  com- 
plaint when  it  is  telephoned  to  the  office?     How  many 


have  really  studied  the  nervous  system  of  their  organi- 
zation to  learn  whether  or  not  it  is  functioning  properly 
and  in  a  healthy  manner?  Our  telephones  and  mes- 
senger .systems  are  our  organization's  ner\-es.  Does 
Mrs.  Jones  when  she  calls  to  say  that  she  has  misplaced 
her  card  and  does  not  know  the  amount  of  her  bill 
get  the  troubleman  on  the  wire?  Or  does  Mrs.  Brown, 
who  has  discovered  a  gas  leak  at  her  meter,  tell  her 
story  to  the  cashier  before  she  learns  that  she  should 
have  been  connected  with  the  gas-trouble  department? 
Is  your  switchboard  operator  a  young  and  giddy  per- 
son who  spends  most  of  her  time  snatching  excerpts 
from  current  love  stories  or  is  .she  a  woman  of  tact  and 
judgment  who  knows  just  what  telephone  to  ring  when 
the  irate  customer  is  on  the  other  end  of  the  line? 

If  you  have  not  made  an  honest,  careful  appraisal 
of  your  o\vTi  organization,  it  would  pay  you  to  do  so 
systematically,  and  it  might  pay  you  to  begin  with  one 
of  the  most  important  individuals  in  the  entire  mech- 
anism— the  telephone  '  operator.  The  contract  and 
adjustment  clerks,  the  cashiers,  commercial  men.  the 
meter  readers  and  meter  setters,  the  troublemen — all 
are  important  links  between  the  utility  company  and 
its  customers.  To  the  customers  they  are  the  company, 
for  they  are  for  the  most  part  the  only  live,  flesh-and- 
blood  beings  representing  the  company  with  whom  the 
customer  ever  comes  in  contact. 

The  subject  of  "company  organization"  is  one  which 
does  not  lend  itself  to  brief  discussion.  But  it  is  also 
a  subject  concerning  which  a  few  general  principles 
apply  and  cover  the  broad  phases  of  its  application. 
The  method  of  satisfying  these  genera',  requirements  is 
largely  a  local  one  and  must  be  dealt  with  on  that  basis. 
I  have  unbounded  faith  in  the  sound  sense  and  ulti- 
mate fairne.^s  of  the  American  public.  I  am  confident 
that  the  solution  of  our  public  relationship  problems 
can  be  found  in  intelligent  and  persistent  efforts  to 
render  courteous  and  friendly  co-operation,  as  well  as 
good  service,  from  ever>-  department  of  our  organiza- 
tions, attended  by  a  practical  and  broad-minded  policy 
of  education  calculated  to  enlighten  and  inform  the  pub- 
lic concerning  our  business,  its  operation  and  its  prob- 
lems. 


\^  et  Arc-Over  at 
48o,000  Volts 

I  I'hiilo   Coiirtiny    Oiturat   EIrrli 
Comiuitifj  > 

SOURCES  of  high  potential 
varying  from  300.000  volts 
to  750,000  volts  have  been 
available  for  general  experi- 
mental and  research  work  in 
.several  of  the  best  equipped 
laboratories  for  some  time 
back,  but  the  fact  that  such 
voltages  are  now  necessary  for 
commercial  tests  is  well  illus- 
trated in  this  photograph, 
which  shows  a  transformer 
terminal  bushing  being  sub- 
jected to  arc-over  voltage 
under   rainfall    conditions. 

To  cause  the  arc-over  485.- 
000  volts  was  necessary.  The 
test  was  purely  a  commercial 
one  on  bushings  that  have  re- 
cently been  shipped  for  use  on 
a  •i20,000-volt  transmission 
svstem. 
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Lower  Labor  Costs  with  Bigger 
Pay  Envelopes 

Outline  of  a  Principle  of  Sharing  Saving  with  Employees 

Which  Is  Getting  Results  in  a  Middle  Western 

Public  Utility  Company 

By  William  Baum 

Of  William  Baum  &  Company.  Chicago 

FIXED  daily,  weekly  or  monthly  wage  rates  cannot 
and  do  not  stimulate  the  workers  to  do  their  best. 
A  scientific  system  of  wage  payment,  however,  based 
on  metering  of  efforts,  has  in  one  of  the  Middle  Western 
utilit.v  companies  provided  a  strong  incentive.  This 
system  allows  an  employee  to  earn  a  wage  in  excess  of 
the  ordinary  compensation  and  thus  benefits  not  only 
the  worker  but  the  corporation  and  the  public  as  well. 

It  is  more  and  more  being  recognized  by  employers 
that  the  workers  should  in  some  way  share  in  the  profits 
resulting  from  their  individual  efforts.  The  gain- 
sharing  system  as  proposed  by  F.  A.  Halsey  in  a  paper 
before  the  American  Society  of  Mechanical  Engineers 
in  1891  {Transactions,  Vol.  XII)  is  particularly  adapt- 
able to  public  service  companies  and  has  been  in  oper- 
ation with  slight  modifications  in  one  of  the  large 
electric  railway,  power  and  light  companies  in  the  Jlid- 
dle  West.  The  words  "gain  sharing"  are  used  in  pref- 
erence to  "profit  sharing"  as  the  workers  receive  a 
monthly  premium  for  individual  or  group  accomplish- 
ments rather  than  a  share  of  the  company's  profits  over 
which  they  have  only  indirect  and  partial  control. 

Under  the  principle  of  gain  sharing  the  worker,  or 
a  group  of  workers,  has  allowed  to  him  a  definite  and 
carefully  determined  standard  time  for  performing  a 
given  operation,  and  if  the  work  is  done  in  less  time — 


SOME  UTILITY  EMPLOYEES  WHOSE  SERVICES  HAVE  BEEN 
SUCCESSFrLI.Y  .METERED 

Department 
Powpr  plantfl i 

Participants 
Engineers 
Firemen 
Mechanics 
Oilers 
Cleaners 
Coal  checkers 
Helpers 

Overhead 

Underground 

Meterinstallers 

Meter  testers 

Troublemcn 

Engineers 

Clerks 

Stores 

Construction 
Reconstruction 
Repairmen 
Meter  readers 
Credits  and  col- 
lections 

Billing 

Accta.  receivable 
Railway  receipts 
Bookkeeping 

Efforts 
Group 

Group 
Group 
Indiv. 
Indiv. 
Indi.-. 
Group 
Group 
Group 

Group 
Group 
Indiv. 
Indiv. 

Group 
Indiv. 
Group 
Group 
Group 

Basis  of  Gains 
Saving  in  fuel 

Saving  in  Inhor 

Saving  n  labor 
Saving  in  labor 

Saving  in  !abor 

Standards 

B  t.u.  per 
switch- 

Electrical  distributinn 
Way  an'l  itructurp  . 

kw.-hr. 

Man-hour. 
Man-houTs 
Miin-hours 
Miin-hours 
-Man-hours 
-Man-days 
Clerk-days 
Man-hours 

Man-hours 
Man-hours 

Accounting 

Man-da.vs 

C-k-rk-days 
Clerk-days 
Clerk-days 
Clerk-days 
Clerk-days 

i.e.,  at  lower  cost — a  gain  results,  in  which  he  shares 
with  the  company  in  a  fixed  proportion.  For  example, 
let  the  allowed  or  standard  time  for  setting  a  :?5-ft. 
(10.7-m.)  wooden  pole  in  dirt  be  twelve  man-hours,  a 
figure  obtained  by  time  study  and  fatigue  allow- 
ance and  checked  with  data  obtained  from  past  per- 
formances. If  the  pole  gang  performs  the  task  in  eight 
man-hours,  a  gain  of  four  man-hours  is  accomplished, 
which  under  an  existing  agreement  is  shared  with  the 
company  in  equal  parts.     Thus,  the  net  gain  payable  to 


the  gang  is  two  man-hours,  or  25  per  cent  more  than 
the  compensation  for  the  actual  time  of  eight  hours  of 
work.  This  percentage  is  applied  to  the  minimum  or 
basic  rate  of  each  worker  and  constitutes  his  premium 
or  bonus.  In  this  particular  operation  gain  sharing 
is  based  on  group  efforts.  The  same  principle  applies 
to  individual  gain  sharing. 

The  application  of  the  system  to  thousands  of  oper- 
ations i-equires  considerable  engineering  and  clerical 
work,  the  expense  of  which  may  be  met  by  deducting 
from  the  gross  gain  the  cost  for  operating  the  system, 
usually  about  20  per  cent,  and  dividing  the  balance 
equally  between  the  company  and  the  employees. 
Deducting  the  cost  of  operating  the  system  from  the 


0  5  10  15  20  25  30  35  -r^         t;. 

Per  Cent  Net  Gain  in   Employees   CompensQl-ion 

LABOR  COST  OF  SETTING  A  35-FT.  POLE  WITH  WAGES  AT  60  CENTS 
AN  HOUR  UNDER  GAIN-SHARING  PRINCIPLE 

gross  gain  has  been  practiced  for  several  years  and  is 
accepted  by  the  employees  in  good  faith.  Gain  sharing 
is  also  applied  to  reduce  cost  of  materials,  tools,  ex- 
penses for  injuries  and  damages,  etc.  Each  department 
of  a  public  service  corporation  presents  new  features, 
and  no  all-inclusive  description  of  gain-sharing  designs 
can  be  given.  The  co-operation  of  foremen  and  super- 
intendents is  desirable  and  is  secured  by  allowing  them 
to  participate  in  the  gains.  In  some  plants  demerits 
or  special  penalties  for  infraction  of  rules  are  al.so 
introduced. 

The  setting  of  correct  standards  presents  the  most 
difficult  problem  and  one  upon  which  the  success  of 
gain  sharing  depends.  Proper  allowances  must  be  made 
for  fatigue  and  delays.  It  is  important  that  the  com- 
puted time  allowances  be  checked  with  a  production 
study  or  with  records  of  past  performances.  Standard 
time  allowances  must  be  made  of  sufficient  magnitude 
to  induce  the  best  results.  The  writer's  experience  has 
shown  that  a  premium  of  from  2.5  per  cent  to  50  per 
cent  offers  a  sufficiently  strong  incentive  to  workers  of 
public  utility  companies. 

A  partial  outline  intended  to  give  a  bird's-eye  view 
of  some  of  the  more  important  departments  to  which 
gain  sharing  has  been  successfully  applied  is  given  in 
the  table.  Gain  sharing  is  not  limited  in  its  applica- 
tion to  operating  and  construction  departments,  but  is 
also  particularly  fruitful  in  the  case  of  clerks,  book- 
keepers, auditors  and  other  office  employees.  Though 
it  may  appear  at  first  that  the  metering  of  office  work 
would  offer  too  many  obstacles,  the  application  of  gain- 
sharing  plans  to  accounting  departments  has  been 
particularly  succe.ssful.  In  fact,  in  order  to  insure  an 
all-around  succe.ss  and  the  enthusiastic  co-operation  of 
all  employees,  gain  sharing  should  be  applied  to  all  de- 
partments. 
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The  actual  gains  vary  from  month  to  month  and  in 
some  cases  are  of  considerable  magnitude,  as  is  shown 
by  the  following  figures  for  a  large  Middle  West  com- 
pany in  one  of  the  last  months  of  1919:  

Monthly  Gains 
Paid  to  Employee 
Department  $3  745  51 


Accounting . 
Electrical  distribution . 

Purchasing 

Rolling  stock 


Transportation . 


4,058  10 
379  09 
10.123.46 

2.416.78 
34.321.87 


As  the  gains  reflect  the  efficiency  of  a  particular 
individual,  group  or  department,  the  executives  to  whom 
the  results  of  gain  sharing  are  submitted  monthly  in 
graphical  representation  have  a  complete  and  ready 
check  upon  the  work  and  the  efforts  exerted  during  the 
preceding  month.  If  the  curve  showing  the  gains  in 
percentage  indicates  a  decreasing  tendency,  an  investi- 
gation should  be  made  for  the  purpose  of  determining 
the  reason  and  the  proper  remedy.  Employees  showmg 
a  continuous  rise  in  gains  can  be  placed  in  the  line  of 


of  which  60  per  cent  went  in  1920  to  Italy.  Out  of  a 
total  exportation  of  5,2.50,000  francs,  lamps  to  the  value 
of  3,000,000  were  shipped  to  Italy.  The  electrification 
of  the  Italian  railroads  requires  the  importation  of 
large  quantities  of  electric  products  of  nearly  every  de- 
scription, above  all  of  porcelain  and  glass  insulators 
(for  12,000  volts  to  80,000  volts)  and  steel  pipes  for 
poles.  The  Italian  government  recently  objected  to  an 
increase  of  the  customs  tariff  on  those  articles,  and 
therefore,  the  market  offers  opportunities  for  the  sale 
of  such  appliances,  provided  that  the  German  competi- 
tion can  be  beaten.  Henry  L.  Geissel. 
Beaurivage,  Thoune,  Switzerland. 


How  X-Ray  and  Radio  Service  Problems 
Have  Been  Solved 

To  the  Editors  of  the  Electrical  World: 

Inasmuch  as  the  Duquesne  Light  Company  has  sup- 
plied electric  service  for  X-ray  and  radio  apparatus 
over  a  period  of  about  six  years,  it  is  possible  that  read- 
ers of  the  Electrical  World  will  be  interested  in  its 


.■„  experience  along  these  lines. 

promotion. Owing  to  the  operating  characteristics  of  X-ray  ap- 

- '^ ''      paratus,  many  cases  of  flickering  lights  occurred  when 


Readers'  Views  and 
Cominents 

This   is   a    readers'  forum.     Comments   on   q""tio"S 
before   the    electrical   industry    presentmg    economic, 

fin^ial.  engineering  or  .c°— "?\.-Pf  *%t?,^A7e 

or  supplementary  viewpoints  on  pubUshed  articles  are 

cordially  invited 


Export  Possibilities  for  Electrical 
Products  in  Italy 

To  the  Editors  of  the  Electrical  World: 

The  Italian  industries  are  suffering  badly  from  Ger- 
man and  Austrian  competition.  Italy  produces  no  coal 
Td  no  iron,  and  therefore  the  cost  of  manufacturing 
'much  higher  in  that  country  than  in  Germany  and 
AuTtria.  Recently,  when  an  order  was  placed  for  equip- 
ment for  a  hydro-electric  power  station,  the  German 
Xi-s  were  3^00,000  lire  less  than  the  Italian  bids 
"9  622,000  lir^  against  12,600,000  lire).  The  German 
pr  ce  included  freight  and  duty.  The  prices  for  Italian- 
Lde  electrical  machines  have  risen  considerably  during 
the  last  few  years.  Thus,  for  instance  an  electric  motor 
of  50  hp.  which  before  the  war  could  be  had  at  1,350 
lire  (190  lire  per  100  kg.)  was  sold  at  the  rate  ot 
5  650  Hre  (800  lire  per  100  kg.)  in  1919  and  at  13,000 
lire  in  1920  (or  1,820  lire  per  100  kg.). 

In  former  years  Switzerland  exported  considerable 
quantities  of  electrical  machinery  to  Italy,  but  these 
exports  have  largely  decreased  as  will  be  seen  from  the 
following  table: 


1920 
Twflvc  Montlis 
*  Franc? 

gf^S.^MS^i—n^jnOaPP-"'---       2^^ 

Other  iMtrument-s  and  apparatus ^  029000 

Incandescent  lamps   '       


1921 
Fir^t  Quarter. 
Francs 
469.000 
387,000 
117.000 
667.000 


An  especially  large  decrease  took  place  in  the  Swiss 
exports  of  electrical  control  instruments  and  apparatus 
to  Italy  as  well  as  in  the  exports  of  incandescent  lamps. 


we  first'  served  such  apparatus.  However,  these  disturb 
ances  have  been  eliminated  by  the  installation  of  2,200/ 
110-volt  transformers  and  services.  Such  an  arrange- 
ment provides  the  X-ray  operator  with  ideal  service 
since  he  requires  uniform  voltage  after  he  has  set  a 
machine  to  make  an  exposure.  Since  the  X-ray  machine 
is  operated  by  professional  men  who  derive  a  revenue 
from  its  use,  they  understand  business  problems,  read- 
ily appreciate  the  necessity  for  special  service  and 
rarely  hesitate  to  meet  the  central-station  company  half 
way.  The  result  has  been  universal  satisfaction  rela- 
tive to  the  operation  of  X-ray  apparatus  on  the  lines 
of  our  company. 

The  amateur  wireless  operator,  however,  has  caused 
us  considerable  annoyance.  The  transmitting  outfits 
have  been  the  chief  trouble  makers.  The  following 
cases  which  I  have  selected  from  a  hundred  or  more  in- 
vestigations will  illustrate  our  difficulty  and  the  rem- 
edy which  we  applied: 

Several  years  ago  a  customer  complainea  of  flickering 
lights  and  electrical  discharges  similar  to  but  not  so 
severe  as  lightning.  It  was  found  that  a  wireless  trans- 
mitting outfit  was  situated  next  door  and  that  the  flick- 
ering lights  and  discharges  occurring  on  the  switches 
and  chandeliers  were  in  synchronism  with  messages 
that  were  being  transmitted.  Grounding  of  the  wire- 
less outfit  through  various  values  and  types  of  imped- 
ances in  numerous  ways  was  attempted,  but  no  relief 
was  obtained.  A  one-to-one  transformer  was  also  in- 
serted in  the  wireless  supply  circuit  without  effect.  Fi- 
nally the  wireless  customer  was  disconnected  from  the 
110/220volt  grounded-neutral  distribution  bank  and 
served  from  a  1-kva..  2,200  llO-volt  transformer  in- 
stalled for  his  individual  use.  The  disturbance  ceased 
and  was  permanently  eliminated. 

In  another  case  the  wireless  amateur  had  attached  one 
end  of  his  aerial  to  one  of  our  poles  which  carried  a 
three-wire  110  220-volt  distribution  circuit  and  four  or 
five  customers'  services.  The  aerial  crossed  the  serv- 
ices at  various  angles  and  not  more  than  two  feet  dis- 
tant from  any  of  them.  During  rainy  or  damp  nights, 
when  the  operator  was  transmitting,  streams  of  fire 
could  be  seen  between  the  aerial  and  our  service  lines 
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directly  beneath.  The  lights  on  these  circuits  flickered, 
the  wall  switches  and  chandeliers  buzzed  and  emitted 
sparks,  the  telephone  service  was  affected,  and  in  one 
case  the  main  house  fuses  were  blown.  The  same  dis- 
turbances occurred,  but  to  a  less  degree,  on  dry  nights 
and  days.  The  aerial  was  removed  to  a  safe  distance, 
but  the  trouble  was  not  completely  eliminated  until  a 
separate  2,200  110-volt  transformer  was  installed  for 
serving  the  radio  operator. 

A  more  severe  case  of  disturbance  occurred  quite  re- 
cently. A  wireless  transmitting  outfit  broke  down  the 
insulation  on  the  chandelier  wiring  in  one  room  of  the 
house  next  door.  The  ceiling  canopy  was  melted  and  a 
hole  6  in.  in  diameter  was  burned  in  the  ceiling.  The 
main  house  fuses  and  tablet  board  were  badly  burned. 
The  wireless  customer  compensated  his  neighbor  for 
the  damages,  and  we  prevented  repetition  of  the  trouble 
by  installing  a  2,200/ 110-volt  transformer  to  ser\-e  the 
wireless  outfit. 

Generally  the  amateur  wireless  sending  outfit  is  found 
in  the  hands  of  a  person  operating  it  solely  for  pleasure, 
consequently  he  objects  strenuously  to  any  expenditure 
to  obtain  electric  sen-ice.  He  does  not  even  care  to  con- 
sider the  viewpoint  of  the  central-station  company  and 
does  not  understand  why  other  persons  should  be  an- 
noyed by  their  light  flickering  and  sparks  flying  around. 
He  likes  to  see  the  sparks  fly.  He  does  not  realize  that 
for  his  own  and  the  other  persons'  safety  he  requires 
a  special  service  and  that  consequently  he  must  bear  the 
additional  cost  which  is  incidental  to  supplying  that 
class  of  service. 

From  our  experience,  coupled  with  laboratory  and 
field  tests,  we  have  developed  our  present  policy  relative 
to  serving  these  two  outfits.  Briefly  stated,  it  is  as 
follows : 

1.  A  separate  2,200  110-volt  transformer  and  service 
is  installed  in  all  cases. 

2.  The  wireless  operator  must  keep  h's  aerial  30  ft. 
from  our  lines. 

3.  Since  the  energy  consumed  is  very  low  and  the 
cost  of  connection  and  service,  including  the  core  loss  of 
the  specially  installed  transformer,  is  comparatively 
high,  the  customer  must  bear  a  share  of  this 
cost  connection  and  then  pay  a  monthly  fixed  service 
charge  thereafter.  C.  H.  Mueller, 

Superintendent  of  Electrical  Testing  Division. 
Duquesne  Light  Company, 
Pittsburgh,  Pa. 

Ebro  Irrigation  Power  Company's 
Development 

To  the  Editors  of  the  Electrical  World  : 

Please  refer  to  the  letter  "Would  Be  World  Record" 
on  page  172  of  the  July  23  issue  of  the  Electrical 
World.  This  communication  is  in  part  from  a  letter  I 
sent  you  on  .June  7  which  was  not  intended  for  publica- 
tion. That  part  of  the  first  paragraph  which  refers  to 
P.  L.  Griflith  is  so  erroneously  stated  as  to  require  cor- 
rection. In  our  letter  of  June  7  we  .stated:  "A  friend 
of  our  P.  L.  Grifl[ith  recently  returned  from  Spain,  and 
he,  while  there,  was  superintendent  of  electrical  con- 
struction," etc.  Mr.  Grifl^th's  friend,  not  Mr.  Griffith 
himself,  was  superintendent  of  electrical  construction. 
It  was  from  this  friend  that  we  obtained  the  information 
given  you.  M.  W.  Brower, 

Statistical  Department. 
Electric  Bond  &  Share  Company, 
New  York  Citv. 


Proper  Design  of  Cut-Outs  and  Fuses 
to  Prevent  Practice  of  Bridging 

To  the  Editors  of  the  Electrical  World: 

I  have  noted  with  interest  the  comments  of  your 
readers  about  bridged  fuses.  This  is  probably  the  most 
flagrant  violation  of  safety  requirements.  In  fact, 
nearly  evervbody  except  those  who  understand  the  seri- 
ous nature  of  the  practice  is  using  coins  and  other 
foreign  substances  to  replace  blown  fuses.  The  result 
is  an  increasing  frequency  of  electrical  fires  caused  in 
this  way.     Electrical  inspectors  find  pennies  in  nearly 
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METHOD  OF  MAKING  FUSE  PLUG  VIRTUALLY  PROOF  AGAINST 
TAMPBHIING  BY  AMATEUR  ELECTRICIANS 

every  electrical  installation,  and  even  the  housewife 
now  keeps  a  handy  penny  near  the  cut-out  so  as  to  be 
sure  of  immediate  service. 

A  number  of  cities  have  enacted  ordinances  requir- 
ing sealed  service  fuse  inclosed  so  as  to  insure  that 
there  will  be  at  least  one  real  fuse  in  the  line  at  all 
times,  but  even  these  sealed  cabinets  are  broken  open 
and  coins  substituted.  Perhaps  a  rigid  enforcement  of 
the  electrical  ordinances  would  tend  to  discourage  this 
practice,  but  the  difficulty  lies  in  the  prohibitive  cost  of 
a  systematic  reinspection  of  all  electrical  installations 
at  frequent  intervals;  therefore  most  of  the  laws  along 
this  line  are  inactive  and  the  violator  is  not  brought 
to  trial  until  after  the  damage  has  been  done.  Here,  as 
elsewhere,  an  ounce  of  prevention  is  to  be  preferred 
to  a  pound  of  cure. 

The  only  feasible  way  of  handling  this  problem  in  a 
satisfactory  manner  is  to  design  a  cut-out  and  fuse 
that  cannot  be  readily  bridged.  I  doubt  if  there  will 
ever  be  a  cut-out  designed  that  cannot  be  bridged  by  an 
expert,  but  it  is  a  very  simple  matter  to  design  a  cut- 
out and  fuse  that  would  be  ver>-  difllicult  for  every 
householder  to  bridge  and  that  could  not  be  bridged  by 
a  coin. 

I  am  inclosing  a  sketch  of  such  a  cut-out  and  plug 
designed  by  the  writer.  It  wil!  be  noted  that  the  only 
change  is  to  make  a  depression  in  the  porcelain  recep- 
tacle and  a  corresponding  raised  terminal  on  the  plug 
fuse.  If  a  bayonet  joint  is  substituted  in  place  of  the 
ordinary  Edison  screw  shell,  it  would  make  the  cut-out 
of  even  greater  value,  for  the  rea.'^on  that  the  plug  and 
cut-out  threads  would  not  meet  unless  the  plug  was 
firmly  seated  in  the  cut-out.  It  is  difficult  to  get  manu- 
facturers to  adopt  new  standards,  but  it  is  only  a  ques- 
tion of  time  when  something  must  be  done  to  eliminate 
the  extra-hazardous  features  of  the  present  design. 

George  Welman, 
Chief  Electrical  Inspector. 
Louisiana  Fire  Prevention  Bureau, 

New  Orleans,  La. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Graphic  Method  of  Analyzing 
Interruptions 

FOR  the  purpose  of  analyzing  the  causes  of  trouble 
on  the  system  of  the  Georgia  Railway  &  Power 
Company  a  chart  such  as  that  shown  in  the  accompany- 
ing illustration  has  been  prepared.  This  chart  gives 
the  total  number  of  interruptions  for  each  of  the  last 
three  years.  Each  ring  representing  one  year  is  divided 
off  into  segments  showing  the  percentage  of  interrup- 
tions due  to  various  causes.  The  conclusions  to  be 
drawn  from  the  circular  chart  are  different   for  each 


®0.2% 


CAUSES  OF  INTERRUPTIONS  FOR  LAST  THREE  YEARS 
ARE  PROPORTIONED  ON   THIS  CHART 

Numbers  on  chart  refer  to  causes  listed  below  : 

1.  Company's  switching  error.*.  2.  Overloads.  3.  Clearance 
orders  testing  and  switching.  4.  Other  connecting  company's  line 
trouble.  .5.  Failure  company's  apparatus.  6.  Failure  customer's 
apparatus.  7.  Careless  operation  by  customers.  8.  Sleet  and  wind. 
9.  Unknown.     10.  Miscellaneous.     11.  Lightning. 

kind  of  interruption.  For  instance,  if  it  is  desired  to 
know  whether  or  not  the  operators  are  becoming  more 
careful  than  they  were  in  the  preceding  year  reference 
would  be  made  to  segment  No.  1  on  each  of  the  circles. 
On  this  chart  the  interruptions  of  this  class  were  1^ 
per  cent  during  the  years  1918  and  1919  and  for  1920 
they  are  li'n  per  cent,  which  is  an  indication  that  the 
operators  are  becoming  more  competent. 

It  may  be  desired  to  find  out  how  many  breakdowns 
were  due  to  failures  of  the  company's  apparatus  during 
the  year.  This  item  is  shown  by  segment  No.  5.  If 
this  segment  shows  a  larger  pei-centage  in  one  year 
than  it  did  in  the  preceding  year  this  indicates  that  a 
more  thorough  inspection  system  should  be  put  into 
practice  or  it  may  indicate  that  the  equipment  is  get- 


ting old  and  more  easily  subject  to  trouble,  etc.  If  a 
comparison  is  made  between  the  number  of  interrup- 
tions due  to  lightning,  which  is  marked  segment  No.  11, 
with  the  amount  of  apparatus  damaged  during  the  year, 
this  will  form  a  basis  for  determining  whether  or  not 
sufficient  lightning  protection  is  being  installed  on 
equipment. 

An  interesting  item  in  the  chart  is  the  number  of 
interruptions  caused  by  other  companies.  These 
troubles  of  connected  companies  are  reflected  upon  the 
system  and  cause  interruptions  on  the  branch  circuits 
of  the  system.  Out  of  the  total  interruptions  for  the 
year  1920  about  8  per  cent  were  due  to  this  one  cause. 

G.  A.  ILER. 
Superintendent  Operation,  Tests  and  Repairs. 
Georgia  Railway  &  Power  Company, 

Atlanta,  Ga. 

Cylindrical  Screen  Takes  Tons  of  Leaves 
from  Condensing  Water 

ON  ACCOUNT  of  the  past  success  of  a  set  of  screens 
for  condensing  water  in  a  station  of  the  Louisville 
Gas  &  Electric  Company  a  second  set  of  screens  was  bull' 
recently.  The  object  of  the  screens  is  to  catch  leaves 
and  other  trash.  In  flood  time  the  highest  amount  of 
water  which  at  present  passes  through  the  screens  i* 
100,000  gal.  per  minute,  or  60,000,000  gal.  in  a  day  <■: 
ten  houi's.  The  amount  of  trash  will  vary  from  ; 
basketful  when  the  river  is  clear  to  five  or  six  carload- 
at  times  when  a  heavj-  storm  has  come  upon  the  water- 
shed, with  the  watershed  covered  with  leaves.  It  is 
these  peak  loads  that  were  formerly  feared.  A  cartload 
of  leaves,  distributed  flatwise,  will  stop  up  a  very  large 
area  of  screen.  As  soon  as  a  screen  is  stopped  it  acts 
as  a  dam.  The  water  piles  up  in  front  of  it  and  goes 
down  behind  it,  and  in  the  case  of  a  flat  screen  five  or 
six  minutes  is  frequently  long  enough  for  the  differen- 
tial pressure  through  the  screen  to  become  so  great  that 
it  is  impossible  to  raise  the  screen  for  cleaning  without 
putting  the  machines  non-condensing.  If  the  station  is 
loaded  at  the  time,  running  non-condensing  not  only 
sacrifices  economy  but  it  takes  off  one-half  the  capacity 
and  would  amount  to  dropping  a  large  portion  of  the 
load  during  the  period  that  the  screens  cannot  be 
cleaned. 

To  ovei'come  these  objections  a  triple  set  of  cylindrical 
screens  was  built.  These  screens  consist  of  three  cylin- 
drical screens  one  insMe  the  other.  They  are  about  63 
ft.  high  and  the  outside  screen  is  16  ft.  in  diameter. 
Each  cylinder  is  built  of  lattice  work  supporting  No.  10 
wire  mesh  with  <-in.  openings.  Any  one  cylinder  may 
be  raised  independently  of  the  other.  The  illustration 
sho\\-s  the  second  screen  during  construction.  It  stands 
on  a  temporary  platform  which  was  removed  as  soon  as 
the  screen  was  finished.  The  pan  which  catches  the 
water  is  shown   under  this  platform.     As  soon  as  the 
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screen  was  finished  this  platform  was  removed  and  the 
screen  was  lowered  into  a  well  previously  prepared. 

The  water  comes  into  the  inside  of  the  center  screen 
and  passes  outward  through  all  three  screens,  except 
during  times  when  a  screen  is  being  cleaned,  and  then 
it  passes  through  only  two  screens.  The  pressure  of 
the  water  is  equal  in  all  directions,  so  that  no  matter 


CIRCULAR  SCREEN  WHICH  FILTERS  CARLOADS  OF  LEAVES  OUT 
OF  CONDENSING  WATER 

how  great  the  differential  pressure  may  be,  owing  to 
the  partial  clogging  of  the  screen,  the  screen  can  still  be 
raised  and  cleaned.  Cleaning  is  done  by  raising  the 
screen  and  turning  water  into  two  pipes  permanently 
erected  .so  that  they  throw  jets  of  water  against  the 
screen  along  its  entire  length.  The  jets  of  water  strike 
the  screen  tangentially  and  cause  it  to  rotate  so  that 
every  part  is  cleaned. 

There  is  a  wire  basket  running  around  the  bottom  of 
the  .screen  which  catches  all  the  matter  that  falls  off 
the  .screen  while  it  is  being  hoisted.  Otherwise  this 
material  would  pass  to  the  second  .screen  and  would 
eventually  reach  the  condensers. 

At  periods  when  heavy  rains  have  followed  a  leafy 
summer  and  a  late  fall  all  the  leaves  come  down  the 
river  at  once  and  these  screens  have  caught  literally 
carloads  of  them.  None  of  them,  however,  reached  the 
condensers,  and  the  cleaning  of  the  condensers  once 
every  three  weeks  has  been  found  sufficient.  This  plan 
for  screening  water  is  covered  by  Patent  No.  1,207,77*;. 
Donald  McDonald. 
General  Manager. 
Loui.svil!e  Gas  &  Electric  Company, 

Louisville,  Ky. 

Arc  Lamps  Changed  Over  to 
Incandescent  Type 

I"^0  REDUCE  maintenance  costs  on  its  street-lighting 
system  and  to  allow  eciuipment  to  be  used  more 
efficiently,  the  Augusta-Aiken  Railway  &  Electric  Cor- 
poration is  changing  over  from  alternating-currem 
inclo.sed  series  arcs  to  the  compensator-type  fixture 
with  incandescent  lamps. 

This  company  has  for  years  been  operating  some  30ii 


stries  arcs  on  its  7.5-amp.  series  system,  and  in  a  great 
many  cases  it  was  necessary  that  series  incandescent 
and  series  arcs  be  operated  on  the  same  circuit.  It  was 
decided  some  months  ago  to  convert  all  arcs  to  compen- 
sator-type fixtures  with  auto-transformers  rated  at  7.5 
amp.  to  20  amp.  and  600  cp.  Reasons  prompting  this 
decision  were  five  in  number — lower  maintenance, 
lower  energy  cost  per  unit,  higher  power  factor,  in- 
creased illumination  and  increased  station  capacity. 

The  installation  of  series  incandescent  lamps  will 
have  the  effect  of  a  19  per  cent  increase  in  constant- 
current  transformer  capacity.  At  this  time  about  175 
arc  lamps  have  been  replaced  by  compensator  fixtures 
and  the  reduced  load  on  station  constant-current  trans- 
formers is  noticeable.  It  has  been  necessary  to  readjust 
the  four  circuits  affected. 

In  addition  to  the  increased  capacity,  the  services 
of  one  man  at  an  average  saving  of  $120  per  month  are 
dispensed  with.  It  is  estimated  that  the  cost  of  mak- 
ing the  change  will  be  approximately  $11.50  per  lamp. 

CO.MPARISON  OF  SERIES  .\RC  LAMPS  WITH  COMPENS.\TOR- 
TYPE  INCANDESCEXT  LAMPS 


7.5-Anip. 
Arc 

Candlepower  of  unit  lOdeg.  below  horizontal 323 

\'olt-amperes  at  station 819 

Power  factor 065 

Kw.-hr,  per  year  of  4.000  hours 2, 1 28 


20-Amp 
Series 
Incandescent 
1.280 
434 
0  KO 
i;396 


It  SO  happens  that  the  company  had  about  fifteen  old 
inclosed  lamp  casings  on  hand.  The  auto-transformer 
employed  was  easily  adapted  for  use  with  these  casings. 
This  was  done  by  merely  removing  the  arc-lamp  mech- 
anism and  substituting  the  auto-transformer  and 
adju.stable  socket  to  receive  the  600-cp.,  20-amp.  incan- 
descent lamp. 

At  the  present  time  no  change  is  being  made  in  the 
globe  or  in  the  lamp  shade,  but  it  is  intended  in  the 
near  future  to  replace  the  old  outer  globes  with  either 
the  Holophane  prismatic-band  refractor  or  the  Hol- 
ophane  prismatic-bowl  refractor.      M.  H.  HUMMEL, 

Superintendent  Electric  Department. 
Augusta-Aiken  Railway  &  Electric  Corporation, 

Augusta,  Ga. 

Inconspicuous  Service  Entrance  for  a 
Fine  Residence 

Ax  EXAMPLE  of  how 
.  inconspicuous  a  service 
entrance  to  a  fine  country 
estate  can  be  made  is  shown 
in  the  accompanying  photo- 
graph. The  secondary  leads 
ai-e  brought  to  a  pole  behind 
a  tree  near  the  front  gate  of 
the  estate.  From  the  pole 
to))  they  are  carried  down 
the  pole  in  a  conduit  and 
then  in  conduit  through  the 
wall  and  underground  to  the 
mansion.  Neithei-  the  pole 
nor  the  conduit  and  wires 
are  conspicuous  from  the  road 
outside.  This  entrance  is 
on  the  system  of  the  Edison 
Electric  Illuminating  Com- 
pany- at  Milton,  Mass. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Records  for  Installed  Industrial 
Equipment 

IN  INDUSTRIAL  plants  where  a  considerable  amount 
of  electrical  equipment  is  installed  the  man  who  is 
responsible  for  its  operation  is  at  times  called  upon  to 
give  detailed  data  regarding  certain  pieces  of  equip- 
ment. With  no  record  file,  it  becomes  necessary  for 
him  to  secure  this  information  with  considerable  delay, 
and  at  times  from  apparatus  that  is  in  almost  inacces- 
sible places. 

To  meet  such  occasions  the  writer  has  devised  a  set 
of  records  of  the  equipment  under  his  care.  Herewith 
is  reproduced  a  card  which  gives  the  shop  number,  loca- 
tion and  class  of  service  of  an  induction  motor,  together 
with  the  name-plate  data,  winding  and  repair  parts 
data,  its  weight  and  the  number  of  the  switchboard 
panel  to  which  the  feeders  are  connected.  Also  the 
method  of  drive  is  recorded,  including  the  size  of  the 
motor  pulley.    This  might  be  carried  a  step  further  and 
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considerable  delay  and  annoyance  when  ordering  repair 
parts  from  such  records.  Leroy  A.  Francis, 

Chief  Electrician. 
Utica  Steam  &  Mohawk  Vallev  Cotton  Company, 
Utica,  N.  Y.  ' 

Sixty-four  Coils  Reconnected  from  Series 
to  Two-Parallel  Star 

GONNECTING  sixty-four  coils  in  a  two-parallel  star 
(three-phase)  arrangement  was  necessarj'  in  a  re- 
cent change  of  an  induction  motor  from  440  to  220 
volts.  An  odd  arrangement  of  coils  in  groups  was 
necessary  to  make  this  change.  The  motor  was  a 
30-hp.,  440-volt,  60-cycle,  three-phase,  eight-pole 
machine.  As  received  the  motor  was  connected  series 
star  wuth  coils  grouped  as  follows:  2-3-2,  3-2-3,  3-3-3, 
2-3-2,  3-2-3,  3-3-3,  2-3-2,  3-(3— 1)-3,  there  being  one  dead 
coil  in  the  last  group  as  indicated  by  (3 — 1  equals  two 
coils).    This  made  twenty -one  coils  per  phase. 
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THIS  RECORD  MAKES  IT  EASY  TO  CHOOSE  SPARE  PARTS   FOR  REPLACEMENTS 


the  width,  ply  and  length  of  the  belt  also  be  recorded. 
On  the  reverse  side  appear  the  switch  data,  together 
with  the  most  important  repair  parts  catalog  numbers 
and  letters.  The  number  of  the  bulletin  in  which 
may  be  found  the  catalog  numbers  of  additional  repair 
parts  which  are  less  frequently  used  is  also  given  as  a 
means  of  saving  time  when  it  becomes  necessary  to  look 
up  these  parts. 

In  this  particular  installation  the  motor  is  protected 
by  means  of  an  overload  relay  and  the  data  for  this, 
together  with  the  number  of  the  bulletins  giving  repair 
parts  numbers  and  letters,  have  been  recorded  under 
the  heading  of  "remarks."  The  winding  data  have  been 
secured  from  the  manufacturers  of  the  various  equip- 
ment and  the  information  furnished  by  them,  together 
with  blueprints  showing  the  coil  connections,  is  kept  in 
a  file  with  repair  parts  bulletins,  all  of  which  are 
indexed  for  quick  reference. 

In  gathering  and  compiling  such  information  consid- 
erable care  must  be  taken  to  avoid  errors,  as  a  record 
file  full  of  errors  is  worse  than   none  and  will  cau.se 


Now,  to  reconnect  from  440  to  220  volts  meant  chang- 
ing the  connections  to  two-parallel  star.  As  there  were 
twenty-one  coils  per  phase,  there  would  be  21  -h  2  equals 
lOi,  coils  per  parallel  path.  As  one-half  a  coil  is  im- 
possible, and  ten  coils  in  one  leg  and  eleven  in  the 
other  would  not  do,  the  only  thing  left  would  be  to  cut 
out  three  coils,  one  in  each  phase,  or  one  coil  out  of 
every  eighth  pole-phase  group  containing  three  coils, 
or  out  of  groups  8,  16  and  24.  The  resultant  two-paral- 
lel grouping  was  as  follows:  2-3-2.  3-2-3.  3-(2)-3,  2-3-2, 
3-2-3,  (2)-3-3,  2-3-2,  3-(2)-(2).  In  this  notation  the 
figures  in  parenthesis  as  (2)  represent  a  group  in  which 
there  is  one  dead  coil.  This  makes  four  dead  coils  in 
the  entire  motor,  v^'hich,  however,  was  the  best  that  could 
be  done  without  rearranging  the  grouping,  which  meant 
removing  all  the  stubs  and  jumpers,  and  losing  the 
phase  insulation  in  some  places. 

The  motor  was  connected  in  two-parallel  star  and 
grouped  as  indicated  and  operated  in  a  manner  which 
proved  satisfactory.  A.  C.  RoE. 

Detroit,  Mich. 
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Incorrectly  Rated  Pulleys  Cause  Machine 
to  Be  Driven  Too  Fast 

TWO  machines  driven  by  motor  through  a  line  shaft 
were  noticed  recently  to  be  running  considerably 
faster  than  they  should  according  to  the  rated  speed  of 
the  motor  and  size  of  the  pulleys.  This  was  a  shunt- 
wound,  230-volt  motor  rated  at  1,150  r.p.m.  The  motor 
has  a  4-in.  pulley  which  is  belted  to  a  24-in.  pulley  on 
the  line  shafting,  and  the  5-in.  pulley  on  the  line  shaft- 
ing is  belted  to  a  13-in.  pulley  driving  the  machine. 
With  the  rated  speed  of  the  motor  and  this  combina- 
tion of  pulleys,  the  machine  should  revolve  at  about 
75  r.p.m.  Upon  investigation  it  was  found  that  it  re- 
volved at  about  88  r.p.m. 

On  checking  the  speed  of  the  motor  it  was  found  to 
be  1,258  r.p.m.,  which  was  probably  due  to  the  motor 
running  at  a  very  light  load  and  on  a  line  having  a 
potential  of  242  volts.  This,  however,  would  not  en- 
tirely account  for  the  increased  speed  of  the  machine. 
Upon  measuring  the  4-in.  pulley  on  the  motor  it  was 
found  to  be  4J  in.  in  diameter,  the  5-in.  pulley  on  the 
line  shafting  was  5J  in.  and  the  13-in.  pulley  measured 
slightly  under  13  in.  All  of  these  variations  were  suf- 
ficient to  cause  a  change  in  the  speed  of  from  75  r.p.m. 
to  87  r.p.m.  E.  R.  Debman. 

East  Orange,  N.  J. 


Voltage  Readings  on  Large  Battery  Easily 
Taken  by  One  Man 

IN  ORDER  that  voltage  readings  may  be  taken  with- 
out trouble  on  the  cells  of  a  large  stationary  bat- 
tery, a  rolling  holder  with  connecting  contacts  has  been 
made  by  the  writer.  Taking  voltage  usually  requires 
two  men,  one  to  carry  the  voltmeter  and  take  the  read- 
ings while  the  other  marks  them  down.  This  device 
eliminates  carrying  the  voltmeter  on  the  arm  and  allows 
the  man  taking  the  readings  to  record  them. 

The  meter  rests  upon  a  piece  of  4-in.  board  sawed 
with  a  .scroll  saw  in  the  shape  of  a  paddle  as  shown  in 
the  drawing.  The  square  part  accommodates  a  volt- 
meter while  on  one  edge  a  small  spur  is  left  to  act  as 
an  axle  for  a  wooden  or  hard-rubber  wheel  4  in.  in 
diameter.  On  the  opposite  edge  to  the  axle  a  handle  is 
formed.  Handle,  axle  and  meter  platform  are  all  one 
piece  of  wood.  Small  beading  is  tacked  around  the  edge 
of  the  meter  board  to  keep  the  meter  from  sliding  off. 
To  the  bottom  of  this  board  is  fastened  a  strip  of  wood, 
1  in.  X  2  in.  in  size,  cut  long  enough  to  span  the  outside 
edge  of  the  cell  which  has  the  largest  spread. 

Two  pieces  of  copper  or  brass  sheeting,  1  in.  x  6  in., 
are  mounted  on  each  end  of  the  stick  so  that  about  2  in. 
projects  beyond  the  ends.  These  pieces  are  fastened  on 
by  the  studs  of  two  binding  posts  which  are  mounted 
on  the  opposite  side  of  the  strip.  These  binding  posts 
are  mounted  far  enough  from  the  end  of  the  stick  to 
in.sure  that  their  studs  on  the  opposite  side  will  not 
come  in  contact  with  the  lead-cell  connectors.  The  ends 
of  the  metal  strips  are  bent  downward  at  an  angle  of 
about  45  deg. 

In  operation  the  meter  is  laid  on  the  board  and  the 
lead.s  are  fastened  to  the  binding  posts.  Before  taking 
readings  the  plate-glass  cell  covers  should  be  moved 
back  from  the  edge  of  the  cells  to  expose  at  least  an 
inch  of  the  connectors.  The  contacts  are  placed  on  the 
edge  of  the  lead  connectors,  while  the  wheel  t)ears  on 
the  center  of  the  plate-glass   cell   cover.     When    it    is 


desired  to  move  the  meter  to  the  next  cell  the  handle  is 
lifted  with  one  hand  until  the  contact  pieces  are  clear, 
and  then  it  is  rolled  over  the  plate-glass  cover  to  the 
next  cell. 

It  is  advisable  to  remove  all  rough  spots  from  the 


\ 


Copper 
METHa?  SUPPORT  CAN  BE  ROLLED  OVER  TOPS  OF  CELLS  WITH  EASE 

lead  connectors  where  contact   is  made  as  well   as  to 
brighten  the  brass  contact  surface.     This  little  con- 
veyor when  not  in  use  is  hung  in  the  battery  room  by 
means  of  a  hole  drilled  in  the  handle. 
Tuckahoe,  N.  Y.  John  E.  McCarthy. 


Selecting  Varnish  and  Applying  It  to 
Motors  and  Coils 

APPLICATION  of  varnish  to  armatures,  armature 
l\. coils  and  field  coils  is  an  art  which  depends  on 
the  preliminarj'  treatment  of  the  objects  to  be 
varnished,  the  proper  selection  of  varnish  and  its 
proper  application.  As  a  guide  in  the  selection  of 
varnishes  and  their  application  the  tables  shown  here- 
with will  prove  useful.  Table  II  shows  the  varnishes 
most  suitable  for  different  classes  of  work.  If  the 
motor  to  be  repaired  is  to  operate  under  exceptional 
conditions,  such  as  high  temperature  or  dampness, 
Table  III  should  be  consulted  to  see  what  varnishes  are 
.suitable  for  the.«e  conditions.  In  Table  I  are  found 
descriptions  of  the  different  types  of  varnish  and 
instructions  on  how  to  apply  them,  time  required  for 
drying  and  the  material  used  for  thinning.  Table  II 
may  specify  several  varnishes  that  can  be  used  for  a 
certain  job,  but  reading  the  descriptions  in  Table  I 
will  usually  allow  a  decision  as  to  the  best  one. 

In  many  shops  too  little  attention  is  paid  to  pre- 
liminaries. It  is  well  known  that  the  cotton  covering 
of  wire,  cotton  tape  and  fibrous  materials  which  go  into 
the  construction  of  coils  readily  absorb  moisture,  in 
many  cases  up  to  10  per  cent  of  their  weight.  This 
moisture  must  be  driven  out  before  the  varnish  is  ap- 
plied. This  is  done  by  subjecting  coils  to  prebaking 
at  a  temperature  above  the  boiling  point  of  water  for 
periods  of  one  hour  or  longer,  depending  upon  the  size 
of  coil.s  and  depth  of  windings.  I'rebaking  is  of  value 
in  other  ways.     The  copper  becomes  uniformly  heated. 
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TABLE    I— CHARACTERISTICS  OF   VARNISHES  USED  IN  MOTOR-REPAIR  WORK 


Kind  of  Varnish 


1.  Clear  air-drying  varnwh: 

A  clear  oil-base  varnish  for  all  types  of  field  and  armuture  coil-s.  It  posaesseH  high 
dielectric  strength,  is  not  affected  by  moisture,  and  is  proof  against  the  action  of  lubri- 
cating oils.  Intended  particularly  for  use  when  it  is  not  convenient  to  dry  by  artificial 
heat.     Good  for  high-tension  machines. 

2.  Black  baking  coil  varnish: 

For  all  types  of  coils.  It  has  high  dielectric  strength  and  is  water-repelling.  It  is  par- 
ticularly recommended  for  stationary  motors  and  generators,  where  plastic  properties 
are  often  necessary  or  desirable. 

3    HLirl,  ,.!.,.iir  1.:, king  varnish: 

!;•  '  "[iiiiM  tuli  il  for  armature  and  field  coils  of  direct-current  motors  which   operate   in 
I'litigs.    It  is  waterproof  and  oil-resisting  and  retains  its  plastic  properties 


A.  Clear  baking  coil  varnish  : 

A  clear  oil-base  varnish  intended  for  thu  insulation  of  hiKh-tcnsion  and  low-tension  coils 
where  maximum  elasticity  is  required.  The  insulation  is  high  and  uniform,  and  the 
varnish  coating  is  moisture-resisting  and  impervious  to  lubricating  oils. 

5.  Black  elastic  baking  varnish: 

Made  with  China-wood  oil  and  a  black  water-repellent  gum  base.  Recommended  for 
use  on  armature  and  field  coils  of  all  tyoes  of  direct-current  motors.  On  account  of 
water-resisting  properties,  it  is  recommended  for  electric  railway  motors.  It  produces  a 
strong,  glossy  black  film  impervious  to  lubricating  oils. 


\  "l-^ '  "li*  '  I'  "  ■  irnish  which  is  liquefied  by  heat.  Recommended  for  use  on  arma- 
lui.  .  h.  1l1,  littui-  n.iimu-t.  high-potential  and  other  coils.  It  is  very  flexible,  plastic 
and  ;iii  ixn  Iknt  iii.-Ailator.  It  has  no  injurious  effect  on  either  red  or  black-enameled 
wire.  It  i*  absolutely  waterproof  and  fiber  and  paper  may  be  moisture-proofed  by 
treating  in  this  liquid  at  1 1 0  deg.  C.  and  baking. 


7.  Clear  baking  varnish: 

-  A  light-colored,  very  flexible  insulating  varnish  for  use  t 

flexibility  is  desired.    An  excellent  dielectric  with  a  breakd  

mil.     Oilproof  and  waterproof.     Recommended  for  high-tension  work 


Is  where  the  maximum 
n  exceeding  1,250  volts  per 


8.  Clear  baking  varnish: 

A  light-brown  flexible  and  adhesive  insulating  varnish  suitable  for  form-wound  coils, 
taped  or  untaped,  braided  or  enameled.  Very  adhesive.  Oilproof  and  waterproof. 
Ilecomniended  particularly  for  all  one-coat  work  on  armatures  and  fields. 

9.  Clear  baking  varnish: 

A  golden-brown  insulating  varnish;  prmluees  an  amber  finish.  It  is  very  ^dscous  and 
pr-.-ln.-,.-^  M  smooth   Ir.rd  .-I-.-^tif  ^ud  flovibh-  film  which  is  not  easilv  abraided.    It  pene- 

T' ■'"-■'". I  (,il-  'i il-  pK.trlv  :,imI  ,lnr-  int.Tnall\',     U.-coinriicnded  for  all  types  of 

r,.,!-  un  ,t,,:,  ,.,.;  ,  :t,.  1  ,  t  ,n-,s ,  ,n„.  i  <  ■  u  M  reat.-d  Wit  h  t  l.is  vnmi.^h  can  be  asscm- 
M.  1 1  .1 1 1  <  ;  [i,. .;,[  Il  ..!  irii.^'  .^  i^."iii  d;iiii;itriiiu  till-  iii.su  la  tiiig  til  III.  For  apparatus  sub- 
iiiK'v- "I   iniipi  raiiin  .  .s(-\  nc  vibration  or  t)piTated  in  moist,  oily  or 


dusty  places. 

10.   Black  waterproof  compound: 

A  solid  r'oniiinMndfnrin,i>r. 
rnrnd.'d    i.:,MicMl;nl'.     t..r    i! 


in  abnormal  to 
r-drjnng  coil  v 


Li.a  I 


1  vacuum,  fields,  small  armatures,  etc.  It  is  recom- 
rnilroad  and  tramway,  motor-field  coils  and  air- 
uithin  safe  temperature  limit*-.    It  has  high  insu- 

nd  possesses  good  heat-conducting  properties.    This- 

>irable  for  use  in  the  impregnation  of  fields  where 

uo  to  severe  operating  conditions. 


(mipo^r-d  of  hydro-carbons,  recommended  for  the  insulation 
'M'.  I'l  ''  tuprrature,  and  is  particularly  desirable  for  use  on 
III'.  -1  iir.-ct-current  motors.  The  drying  of  this  varnish 
I  \  Li^^.i  itii.n  of  its  solvents.  It  has  high  insulating  proper- 
,  .iiid  \saiLi-repellent. 


12.  Black  finishing  varnish: 

A  black  glossy  finishing  varnish  for  use  as  a  last  coat  over  armatures  and  field  coils,  Itis 
water-repellent  and  a  good  insulator.  This  varnish  is  recommended  for  use  in  shops  of 
manufacturers  of  dyanmos  and  motors,  and  particularly  in  the  repair  s^ops  of  electric 
railroads  and  tramways.  It  reinsulates  and  provides  a  waterproof  covering,  which  will 
not  become  brittle  nor  scale  off.    Is  acid-proof  and  alkali-proof. 

13.  Bln.-k  iilrohol-base  varnish: 

A  black  oilproof  alcohol  finishing  varni^^h  for  dipping  or  painting  armatures  and  fields  to 
protect  them  from  lubricating  oils.  Is  absolutely  oilproof  and  gives  a  bright,  gloss>' 
tmish.  which  will  not  fade.  This  is  a  quick,  air-drying,  alcohol-solvent  varnish  which 
combines  elasticity  with  oilproof  properties. 

14.  Clear  spirit  varnish: 

A  clear  oilproof  finishing  varnish  for  armature  and  field  < 
finish,  which  is  oilproof. 

15.  Black  coreplatc  varnish: 

This  air-drying  varnish  is  specially  prepared  for  ( 

16.  Black  frame  paint: 

Pigment  paint  with  a  spccinl  imn  nxide  filler.  .  .  . 


lils.    Dries  with  a  hard,  glosj 


uting  armature  disks  or  laminations. 


Dip  or  brush 


Dip  or  brush 


Dip  or  brush 


Dip  or  vacuum  im- 
pregnation a  t 
MO  deg.  C. 


Baking 

Temperature, 

Deg.  C.  - 


1 00  3-6  hours 


Dipping  point 


Brush,  after  remov- 
ing dirt  with  ben- 
zine rag 


Hardens    i 
cooling 


20  min.  to  30 
min.  Time 
reduced  by 
heating 


10  min.  Time 
reiluceti  by 
heating 


expaiuliiiK  the  air  in  iii.  .  ,.  and  the  varnish,  when 
applied  quickly,  penel rales  to  the  inner  layers  of  the 
winding.  It  has  also  been  found  that  prebaking 
shortens  the  regular  baking  period.  The  latent  heat  of 
the  coil  tends  to  assist  in  the  quick  expulsion  of  solvent, 
and  rapid  and  thorough  oxidation  of  the  varnish  base. 
Coils  subjected  to  the  preliminary  treatment  de- 
scribed are  in  a  state  to  absorb  quickly  varnish  to 
their  full  capacity.  They  should  be  taken  from  the 
oven  and   immediately   submerged   in   the   varnish.     If 


the  baking  oven  is  heated  by  gas»  the  tank  of  varnidi 
should  be  situated  a  suitable  distance  away  so  that  all 
danger  will  be  minimized.  As  the  hot  coils  are  sub- 
merged there  will  be  a  slight  volatilization  of  the 
solvent.  This  solvent  should  be  replaced  when  varnish 
is  again  used  and  proper  dipping  gravity  checked  by 
hydrometer. 

The  time  of  submergence  depends  upon  the  type  and 
size  of  coil,  the  size  of  wire  and  the  depth  of  winding. 
A  few  minutes  usually  is  all  that  is  required.     A  safe 
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guide  is  the  appearance  of  the  varnish  surface.  As 
the  varnish  penetrates  the  winding,  driving  out  the  air, 
it  causes  bubbles  to  appear.  When  bubbles  cease  to 
come  up  it  is  safe  to  assume  that  the  coil  is  well  filled. 

Coils  are  then  taken  from  the  varnish  and  hung  up  to 
drip.  Usually  fifteen  minutes  is  sufficient  and  they 
should  then  be  placed  in  the  oven  to  bake.  Field  and 
magnet  coils  should  be  baked  for  one-half  to  one  hour 
at  a  temperature  not  exceeding  71   deg.   C.    (160  deg. 


TABLE  II— VARNISHES  TO  USE  FOR  DIFFERENT  PURPOSES 
IX  REPAIRING  MOTORS 


Coils,  form-wound: 
Airnirj-mg  varnish . 
Baking 


Part  to  Be  Varnished 


Varnish  to  Use 

I  Numbers  Refer  to 

Table  I) 


Coik.  field. 

.^ir-drj-ing  varnish 

Baking 

Impregnating  in  vacuum . 
Finishing 

Armatures: 

Baking 

Finishing 


Stators: 

Baking 

Laminations. 


F.)  after  which  the  temperature  is  raised.  The  reason 
for  this  is  that  subjecting  deep  windings  at  once  to 
the  maximum  baking  temperature  usually  results  in 
forming  an  oxidized  film  over  the  surface  of  the  coil, 
which  tends  to  seal  in  a  portion  of  the  solvent.  This 
lengthens  the  drying  time  and  in  many  cases  proves 
injurious  either  through  reducing  the  insulation  or 
affecting  the  enamel  'if  wound  with  enamel  wire),  or 
both.  The  low  temperature  used  for  the  prebaking 
period  allows  the  solvent  to  escape  quickly  from  the 
interior  of  the  coil.  It  is  not  often  necessary  to  subject 
armature  coils  to  preliminary  baking.  The  winding 
is  usually  shallow  and  the  solvent  is  driven  out  at  the 
high  baking  temperature  before  an  oxidized  coating  is 
formed  on  the  surface. 


TABLE  III— VARNISHE.*  TO  USE  ON  MOTORS  AND  COILS 

WHICH  OPER.\TE  UNDER  EXCEPTIONALLY  BAD 

CONDITIONS 


Spe<ial Quality  Desired 


.( 

— (  nnd  alkali-proof. 
r."r-.,.,re-re>>isting 

l-ropertie?*. 


\'arnish  to  U.se 
1  Numbers    Refe 
to  Table  I) 
9.  8.  5 

2.  }.  5.   II 

3.  5.  9,  12 


After  the  preliminary  baking  the  temperature  is 
rai.sed  to  maximum  and  continued  till  the  varnish  is 
dried  thoroughly.  The  baking  time  and  temperature 
are  governed  by  the  type  and  viscosify  of  the  varnish. 
Elastic  or  long-oil  varnishes  are  not  injured  by  high 
temperatures.  In  fact,  a  temperature  of  115  deg.  C. 
'240  deg.  F.)  gives  best  results.  It  is  high  enough 
to  oxidize  the  varnish  within  the  minimum  time  and 
not  too  high  to  injure  the  cotton,  paper  or  fiber.  Long- 
"'1  varnishes  are  now  obtainable  which  will  bake  on 
armature  coils  in  four  to  five  hours.  Not  so  long  ago  a 
varnish  was  not  considered  elastic  if  it  required  less 
than  twelve  hours  to  bake.     This   shortening  of  time 


without  loss  of  elasticity  has  been  brought  about  by 
the  use  of  china-wood  oil  combinations  and  improved 
methods  of  manufacture. 

Multiplicity  of  varnish  coatings  has  solved  many 
insulating  problems,  and  the  custom  now  followed  is 
to  give  all  coils  at  least  two  and  up  to  twelve  brushed 
or  dipped  coatings.  In  such  ca.ses  the  varnish  is  applied 
at  reduced  gravity  by  the  addition  of  20  per  cent  to 
30  per  cent  of  thinner— usually  benzine.  WTien  one 
coat  is  applied  varnish  should  be  used  at  full  body. 

With  small  armatures  wound  with  enameled  wire  and 
operating  at  high  speed  (4,000  r.p.m.  to  12,000  r.p.m.) 
special  attention  must  be  observed  in  winding,  balanc- 
ing and  applying  and  baking  successive  varnish  coat- 
ings and  in  providing  for  the  separation  of  conductors 
which  do  not  run  parallel. 

An  approved  specification  for  varnish  coils  is  given 
in  the  following: 

1.  Preheat  coils  at  110  deg.  C.  (230  deg.  P.). 

2.  Submerge  in  varnish  at  reduced  consistency  for  five  to 
ten  minutes,  or  until  bubbles  cease  to  appear  on  surface. 

3.  Remove  coils  from  varnish  and  hang  up  to  drip  for  ten 
to  fifteen  minutes. 

4.  Place  coils  in  oven.  If  armature  coils,  the  maximum 
temperature  may  be  applied  at  once.  If  deep  windings,  pre- 
bake  at  low  temperature  before  applying  the  maximum. 

5.  Armature  coils  should  be  dipped  twice  and  each  coat 
thoroughly  dried.  The  first  coat  is  applied  with  leads  down, 
the  second  coat  with  leads  up.  The  second  dipping  with 
leads  up  insures  the  proper  filling  of  the  space  at  the  joints 
where  the  lead  leaves  the  coil,  thus  preventing  the  entrance 
of  moisture  at  this  weak  point. 

The  value  of  this  system  of  insulating  coils  is  ap- 
parent. The  coating  is  smooth  and  uniform,  and  by 
"breaking  joints"  a  perfect  high  dielectric  covering 
is  insured.  John  C.  Dolph, 

John  C.  Dolph  Company,  President. 

Newark,  X.  J. 


Mounting  a  Motor  Directlv  on  a 
Grindstone  Frame 


1 

I 

i 

^\, 

A- 


indi- 


FORMERLV  DRIVEN  BY  OVERHEAD  BELT 


Ladapting 
vidual  drive  to  a 
grindstone  formerly 
driven  from  a  group 
shaft  is  shown  in  the 
accompanying  photo- 
graph. The  motor 
is  bolted  to  straps 
attached  to  the  ped- 
estal near  the  floor 
level.  The  starting 
switch  directly  above 
the  motor  can  be 
reached  without 
stooping  and  a  short 
run  of  flexible 
armored  conductor 
makes  connection  be- 
tween     the     switch 


and  the  motor.  The  metal  belt  guard  at  the  left  is 
strapped  to  the  pedestal  to  prevent  injurj-  to  the 
operator.  This  arrangement  is  economical  of  space  and 
investment.  Mounting  the  motor  above  the  floor  allows 
the  floor  to  be  cleaned  and  swept  without  inconvenience. 
Field  Editor  Electrical  World. 
Boston,  Mass. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
•of  Electric  Light,  Power  and  Heat 


Malicious  Breakage  of  Insulators 
Reduced  by  Educating  Children 

THE  number  of  transmission-line  insulators  broken 
maliciously  in  the  Willamette  Valley  division  of  the 
Portland  (Ore.)  Railway,  Light  &  Power  Company  has 
been  reduced  almost  to  zero  as  a  result  of  a  campaign  of 
education  conducted  among  the  school  children  of  the 
territory.  It  was  found  that  insulators  were  frequently 
broken  by  the  children  throwing  stones  or  shooting  at 


PORTLAND  RAILWAY,  LIGHT  &  POWER  COMPANY, 

Willamette  Valley  Division, 

Salem,  Ore. 

March  7,  1921. 
To  Public-Spirited  Citizens  : 

Lives  and  property  are  being  endangered  by  insulators  on 
the  electric  power  transmission  line  in  your  vicinity  being 
broken  by  mischievous  or  thoughtless  persons  who  shoot  or 
throw  rocks  at  them. 

An  insulator  may  be  merely  cracked  by  b°ing  struck  by 
a  bullet  or  stone  and  only  allow  a  small  current  of  elec- 
tricity to  leak  through  to  the  cross-arm  at  first.  This  leak 
will  increase  as  time  goes  on  until  it  suddenly  becomes  a 
short  circuit  and  blows  the  Insulator  to  pieces,  and  fre- 
quently burns  the  wire  in  two  and  allows  the  burning  ends 
to  drop  to  the  ground. 

These  wires  carry  57,000  volts  of  electricity,  whereas 
house-lighting  wires  carry  only  120  volts.  A.s  500  volts 
will  kill  a  person,  everything  possible  should  be  done  to 
prevent  electric  power  transmission-line  insulators  from 
being  broken   or  cracked. 

Even  if  no  lives  are  lost  by  an  insulator  being  broken, 
think  of  the  inconvenience  that  the  users  of  electricity 
experience  when  the  power  "goes  off,"  which  happens  when 
an  insulator  Is  blown  to  pieces  by  a  short  circuit. 

If  it  happens  at  night,  people  are  left  in  darkness  In 
theaters,  stores  and  homes.  A  doctor  may  be  operating  on 
some  one  and  Is  suddenly  plunged  into  darkness  and  cannot 
go  on  with  the  operation  until  other  light  can  be  had.  Think 
of  the  possible  consequences  !  Dishonest  persons  may  steal 
valuable  things  out  of  the  stores  they  are  in.  Water  punips. 
refrigerating  plants  and  other  machinery  that  is  driven 
l)y  electric  motors  cannot  run.  As  a  result  buildings  may 
burn  down  for  lack  of  water,  meat  may  spoil  in  refrigerat- 
ing plants,  and,  at  least,  a  lot  of  time  is  lost  by  workrnen 
in  shops  and  plants  that  cannot  run  because  the  "power  is 
off"  until  the  broken  insulator  can  be  found  and  replaced. 

We  therefore  uige  you  to  spread  this  Information  regard- 
ing the  result  of  cracked  Insulators  as  much  as  possible 
and  do  all  in  your  power  to  prevent  people  from  shooting 
or  throwing  stones  at  them. 

If  you  cannot  get  some  people  to  stop  doing  it.  please 
give  us  their  names  and  addresses  and  we  will  take  the 
matter  up  witli  them  ourselves  and  compel  them  to  stop, 
if  necessary. 

You  will  also  be  of  great  service  to  the  public  if  you  will 
notify  us  at  once  bv  telephone  of  any  "flrework.s"  on  our 
line,  'which  always  Indicates  a  short  circuit.  This  will  help 
us  locate  the  trouble  and  get  the  repairs  made  as  soon 
as  possible. 

We  ask  that  you  sign  and  return  the  attached  slip  so  that 
we  mav  know,  as  a  matter  of  Interest  only,  the  extent  to 
which  this  letter  has  been  read  and  how  much  a.ssistance 
we  may  expect  from  those  to  whom  it  has  been  sent.  Yours 
truly, 
PORTLAND  RAILWAY,  LIGHT  &  POWER  COMPANY. 

^\^  M.  Hamilton,  Division  Manager. 
'Phones:  Salem — 55^242.    Silverton — Black  1121,  Main  ?01. 


Portland  Railway.  Light  it  Power  Company. 

Salem.  Ore. 
Gentlemen:    I    have    read    your    letter   of   March    7.    1921. 
regarding  broken  insulators  and  will  do  what  I  can  to  ore- 
vent  them  from  being  broken  in  the  future. 

R.R.   No Box  No 


P.  O.  Address. 


them  and  that  even  adults  thoughtlessly  did  the  same 
thinps  without  realizing  the  seriousness  of  their  action. 
To  correct  this  the  local  manager  of  the  company, 
accompanied  by  the  school  superintendent,  visited  each 
of  the  schools  and  addressed  the  children  upon  the 
danger  caused  by  broken  insulators. 

In  addition  each  child  received  the  letter  reproduced 
here,  which  was  to  be  taken  home  and  read  by  the 
parents.  The  letters  each  carried  a  statement  to  be 
signed  by  the  parent,  detached  and  returned  by  the 
child  to  his  teacher.  These  were  later  collected  by  the 
company.  The  teachers  understood  the  value  of  the 
work  and  gave  great  assistance  in  getting  the  slips 
signed  and  returned.  One  point  in  getting  the  atten- 
tion of  the  children  was  the  exhibition  of  insulators 
which  had  been  broken  by  stones,  causing  electrical 
failure.  W.  M.  Hamilton. 

Manager  Willamette  Division. 
Portland  Railway,  Light  &  Power  Company, 

Salem,  Ore. 


WIPE  CIRCULATION   OF   THESE   LETTERS    REDUCED   BREAKAGE   OF 
INSULATORS  TO  MINIMUM 


Meeting  the  Public  in  the  Commercial 
Office 

AS  A  RESULT  of  the  efforts  to  remove  the  prejudice 
L  against  utility  corporations  from  the  minds  of 
consumers  there  is  evidence  of  greater  progress  than 
has  been  made  at  any  time  during  the  last  two  decades, 
John  H.  Ghegan  of  the  Kings  County  Lighting  Company 
asserted  in  a  paper  presented  before  the  commercial 
section  of  the  Empire  State  Gas  and  Electric  Associa- 
tion. It  is,  he  said,  incumbent  upon  public  utilities  to 
take  advantage  of  the  popular  trend  of  thought  in  order 
to  remove  to  a  large  extent  the  well-established  distrust, 
doubt  and  antagonism  against  corporations.  Mr.  Ghe- 
gan continued: 

"When  public  service  corporations  are  putting  forth 
every  e/Tort  to  gain  the  good  will  of  the  public,  educat- 
ing them  in  public  utility  problems  and  endeavoring 
to  interest  them  to  the  extent  of  investing  their  sav 
ings  in  stocks  of  these  corporations,  it  is  most  importan". 
that  every  consideration  be  given  to  the  consumer  wh( 
finds  his  way  to  the  company's  office,  no  matter  whs 
the  purpose  of  his  visit  may  be.  He  has  called  for  f 
specific  purpose  and  is  entitled  to  the  courtesy  and  cor 
sideration  that  would  be  extended  to  him  if  he  were  t^ 
visit  the  establishment  of  any  merchant.  There  h' 
knows  he  would  be  welcome. 

Who  Should  Meet  the  Customer?  , 

"The  iiuestions  arise:  Who  shall  meet  the  consumer! 
Who  shall  represent  the  company?  The  impressiC 
given  by  one  who  receives  the  visitor  reflects  the  whol 
policy  of  the  company  in  its  relation  to  the  community  i 
.serves.  How  necessary,  then,  that  the  first  impressio' 
be  one  that  will  convey  evidence  of  good  intentioj 
good  will  and  a  desire  to  please — an  impression  that  w3 
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at  once  put  the  visitor  at  ease  and  one  that  will  immedi- 
ately establish  the  first  step  toward  friendly  relations. 
"The  spirit  of  complaint  is  contagious,  and  if  the 
office  arrangement  is  such  that  criticisms  made  by  a 
consumer  are  overheard  by  others  who  at  first  had"  no 
idea  of  calling  at  the  office  of  the  utility  to  give  expres- 
sion to  dissatisfaction,  it  invariably  will  be  found  that 
complaints  will  be  registered  by  persons  who  entered  the 
office  with  no  idea  whatever  of  making  them.  In  our 
company  an  office  has  been  set  apart  for  the  reception 
of  the  visitor  who  feels  that  he  has  a  grievance  against 
the  company.  A  man  whose  experience  and  charac- 
teristics qualified  him  for  the  position  was  selected  to 
take  charge  of  this  office  and  received  the  title  of 
'adjuster.' 

Private  Office  Best  for  Adjusting  Complaints 

"The  plan  of  bringing  the  caller  into  a  private 
office,  putting  him  at  ease  and  honestly  inquiring  as 
to  the  cause  of  his  visit  had  a  very  good  effect.  The 
customer  who  had  called  expecting  curt  attention  and 
small  consideration  found  to  his  surprise  that  he  was 
not  going  to  be  treated  in  that  manner  and  imme- 
diately became  more  reasonable  and  uttered  his  protest 
in  a  quiet,  businesslike  way.  The  matter  could  then 
be  easily  adjusted  because  the  visitor  had  been  brought 
to  a  receptive  frame  of  mind,  and  when  the  case  was 
settled  he  would  leave  well  pleased  with  the  interview 
and  with  an  entirely  different  opinion  of  the  company. 

"In  the  matter  of  complaints  about  bills  a  system 
was  devised  whereby  a  complete  record  of  a  consumer's 
complaint  is  made  from  the  time  of  its  reception  to 
its  final  disposition,  giving  all  information  gathered 
by  the  inspector,  who  on  his  visit  to  the  consumer's 
premises  carefully  examined  the  entire  installation, 
endeavoring  in  every  way  to  leave  the  consumer  satis- 
fied before  completing  his  inspection.  This  informa- 
tion is  forwarded  in  a  general  report  to  the  consumer, 
accompanied  by  a  card  showing  him  how  to  read  the 
meter.  This  little  card  has  done  wonders  in  keeping 
down  complaints,  particularly  where  errors  occurred 
in  reading  or  where  bills  were  for  a  longer  period 
than  the  usual  monthly  term. 

Poor  Service  and  Accounting  Errors  Must  Have 
Personal  Attention 

"Other  complaints  of  poor  service  and  bookkeeping 
errors  and  the  many  other  reasonable  and  unreason- 
able complaints  received  by  the  company  are  all  handled 
by  the  adjuster's  office,  and  in  no  case  is  the  consumer 
allowed  to  feel  that  his  complaint  has  not  been  carefully 
looked  into.  Whenever  the  case  demands  it  proper 
adjustment  is  made  promptly.  Whenever  it  is  found 
the  fault  lies  with  the  company  a  letter  of  regret  is 
immediately  sent  to  the  consumer.  This  personal  con- 
tact with  an  employee  who  shows  a  desire  to  aid  the 
con.sumer  and  who  feels  it  his  duty  to  place  service 
above  everything  else  is  bound  to  create  a  good  and 
lasting  impre.ssion  upon  the  visitor  which  in  time  will 
redound  to  the  benefit  of  the  company.  The  dis.satis- 
fied  customer  of  today,  properly  handled,  becomes  the 
friend  of  tomorrow. 

"The  visit  of  a  consumer  to  the  company's  office 
affords  an  excellent  opportunity  for  the  company  to 
state  its  position  directly  to  the  user  of  its  product. 
It  is  an  opportunity  to  present  its  problems  and  to 
impress  upon  the  mind  of  the  caller  the  fact  that  the 


company  realizes  the  full  value  of  the  public's  good 
will  and  is  at  all  times  trying  to  gain  this  most  valu- 
able, asset.  The  public  is  gradually  becoming  friendly 
to  the  public  utility  companies  owing  to  the  publicity 
given  our  problems,  and  to  niy  mind  one  of  the  easiest 
and  best  ways  of  reaching  the  people  is  by  inviting 
co-operation  and  by  square  dealing  and  courteous 
treatment  restoring  public  confidence,  and  so  gradually 
ridding  the  public  mind  of  the  antagonism  which  so 
long  has  been  a  barrier  to  progress. 

"A  capable  man  in  the  office  can  be  a  very  impor- 
tant factor  in  establishing  this  result.  It  is  absolutely 
necessary  that  the  consumer  should  be  met  by  one  who 
is  conversant  with  the  affairs  of  the  company,  its 
policy,  its  problems  and  system,  in  order  for  him  prop- 
erly to  enlighten  the  consumer  and  at  the  same  time 
grasp  the  opportunity  of  educating  him  on  those  mat- 
ters upon  which  he  is  not  informed.  To  do  this  satis- 
factorily to  all  concerned  requires  more  than  the  efforts 
of  an  office  boy  or  a  minor  clerk.  The  adjuster  him- 
self must  know  his  work;  he  must  be  a  student  of 
human  nature;  he  must  observe  the  golden  rule,  plac- 
ing himself  in  the  position  of  the  complainant,  and 
last  but  not  least  he  must  be  endowed  with  an  unlim- 
ited amount  of  patience." 


Northwestern  Electric  Now  Selling  Pre- 
ferred Stock  Locally 

THE  Northwestern  Electric  Company,  Portland, 
Ore.,  is  beginning  an  active  campaign  in  its  terri- 
tory to  place  $1,000,000  of  7  per  cent  cumulative  first 
preferred  stock.  It  is  to  be  sold  at  95,  to  yield  approx- 
imately 7i  per  cent.  The  original  6  per  cent  preferred 
stock,  of  which  there  is  $1,870,300  outstanding,  is  con- 
vertible into  this  issue  at  the  rate  of  one  share  of  the 
original  for  nine-tenths  of  a  share  of  first  preferred. 
The  proceeds  are  to  be  used  for  extensions  and  addi- 
tions to  take  care  of  new  business.  Consideration  is 
also  being  given  to  the  construction  of  an  8,000-hp. 
hydro-electric  station  below  the  company's  present  sta- 
tion on  the  White  Salmon  River.  This  will  be  the  first 
attempt  of  this  company  to  place  its  securities  directly 
and  with  its  own  consumers. 


Central  Maine  Employees  Sell  Nearly 
5,000  Shares  of  Preferred  Stock 

IN  SEVEN  contests  for  the  sale  of  Central  Maine 
Power  Company  preferred  stock  by  employees,  4,967 
shares  were  disposed  of,  according  to  an  announcement 
in  the  Exciter,  the  company's  official  organ.  Most  of 
the  work  has  been  done  within  the  past  two  years. 
The  number  of  employees  interested  and  the  number 
of  shares  sold  have  increased  rapidly  with  each  ad- 
vancing contest.  In  the  first  contest  seventy-one  em- 
ployees participated  and  sold  277  shares,  whereas  in 
the  seventh  and  latest  competition  113  employees  sold 
1,103  shares.  The  largest  single  sale  in  any  contest 
was  200  shares,  and  the  prizes  and  commissions  awarded 
in  the  last  three  contests  reached  a  total  of  $6,253.25. 
In  the  last  seven  years  more  than  $5,000,000  has  been 
expended  in  new  construction  on  the  Central  Maine 
system,  and  the  number  of  customers  served  has  been 
nearly  doubled.  The  activity  of  employees  has  been 
most  helpful  in  the  development  of  the  customer-owner- 
ship idea  throughout  the  company's  territory. 
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Generators,  Motors  and  Transformers 

Diesel  Enginen  for  Generator  Driviny. — C.  S.  DAR- 
LING.— The  points  in  the  operation  of  the  Diesel  engine 
which  should  be  watched  carefully  to  prevent  trouble 
are  described  in  this  paper.  It  states  that  the  tempera- 
tures of  inlet  and  outlet  water  from  the  cylinder  jacket 
and  the  temperatures  of  exhausts  should  be  always 
watched.  The  color  of  the  exhaust  flame  and  the 
presence  of  smoke  should  be  noted.  An  analysis  of 
the  various  troubles  causing  smoke  shows  that  smoke 
of  different  colors  is  due  to  different  defects.  A  table 
showing  a  tjTsical  test  run  of  a  300-kw.  engine  is  given. 
— Beama  (British  Electrical  and  Allied  Manufacturers' 
Association),  July,  1921. 

Generation,  Transmission  and  Distribution 

Surge  Protection  on  Transmission  Lines. — S.  CUNHA 
and  G.  C.  Read. — Discussion  of  problems  with  special 
reference  to  the  method  of  surge  protection  used  by 
the  Montreal  Light  &  Power  Consolidated  of  Canada. — 
Journal  of  Engineering  Institute  of  Canada,  June,  1921. 

Zillingsdorf  Lignite  Power  Plant  for  the  Supply  of 
Vienna — //. — R.  Beron. — The  38-km.  transmission  line 
consists  of  two  70,000-volt,  three-phase  lines  of  50- 
sq.mm.  copper  strands  supported  on  20-m.  steel  tow- 
ers, spaced  150  m.  apart  in  the  open  and  60  m.  near 
inhabited  places.  Four-disk  and  five-disk  insulator 
chains  are  used.  Above  the  power  lines  a  galvanized 
60-sq.mm.  steel  cable  is  fastened  to  the  top  of  the  poles 
to  act  as  a  lightning  arrester.  To  avoid  inductive  dis- 
turbances the  lines  are  transposed  twelve  times.  The 
telephone  wires  are  carried  on  separate  poles,  following 
a  different  route.  During  the  year  1920  energy  amount- 
ing to  over  60,000,000  kw.-hr.  was  transmitted  to 
Vienna,  which  helped  vei\v  materially  to  overcome  the 
coal  shortage.  The  total  equipment  of  the  plant  com- 
prises at  present  a  coal  conveyor  plant  capable  of  han- 
dling 40  tons  per  hour,  twelve  boilers  of  500-sq.mm. 
heating  surface  each,  a  set  of  twelve  pressure  and 
twe'.ve  suction  fans  for  forced  draft,  a  feed-water 
cleaning  plant  handling  20  cu.m.  per  hour,  four  turbo- 
generators of  8,000  hp.  each,  two  turbo-generators  of 
12.000  hp.  each,  a  40-ton  crane,  two  8,500-kva.  trans- 
formers rated  at  5,000-35,000  70.000  volts,  one  20,000- 
kva.  transformer  rated  at  5,000-35,000  70,000  volts,  one 
3,000-kva.  transformer  rated  at  16,000  vo\ts.—Elektro- 
technik  und  Maschine7ibau,  June  12,  1921. 

Production  of  Power  from  Internal-Combustion  En- 
gines.— F.  W.  Burstall. — An  economic  comparison  of 
gas  engines  and  crude-oil  engines,  including  capital 
costs,  to  be  used  as  a  basis  for  the  selection  of  driving 
engines  for  electrical  generation. — London  Electrician. 
June  24.  1921. 

The  Electric  Steam  Boiler. — J.  BUCHLI. — The  elec- 
trically heated  boiler  can  compete  with  a  steam-heated 
boiler  only  if  the  electrically  produced  heat   unit  does 


not  cost  more  than  one  has  to  pay  for  a  heal  uini 
derived  directly  from  the  usual  solid  or  liquid  fuels. 
This  will  permit  in  general  the  use  of  hydro-electric 
power  only.  Equipped  with  a  steam  accumulation 
chamber,  for  which  any  existing  steam  boiler  may  be 
used  after  some  small  changes,  the  electro-boiler  is 
eminently  suited  to  fill  in  the  off-peak  valleys  of  any 
generating  station.  This  is  of  great  importance  for 
factories  with  their  own  hydro-electric  plant.  Another 
ideal  use  for  the  electro-boiler  may  be  found  on 
alternating-current  railways  in  heating  the  train.  Of 
three  different  types  of  boilers — the  resistance,  the 
arc  and  the  induction  type — only  the  first  has  found 
practical  use.  If  the  boiler  is  small  and  the  feeding 
voltage  below  1,000,  resistance  grids  are  placed  within 
the  boiler.  For  higher  voltages,  up  to  20.000.  the 
water  itself  represents  the  resistance  between  the  stteel 
wall  of  the  boiler  and  one  or  more  electrodes.     Only 
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ELECTRICALLY  HEATED  STEAM  BOILER  USED  IN   HEATING  CABS 
OF  THE  SWISS  FEDERAL  RAILWAYS 

alternating  current  can  be  used  for  the  latter,  to  avoid 
the  decomposition  of  the  water  into  the  highly  explo- 
sive mixture  of  H,  and  0.  Extensive  tests  made  on 
large  electro-boilers  with  alternating  current  of  the 
lowest  practically  used  frequency,  i.e.,  IBs  cycles, 
showed  that  there  is  no  danger  from  any  possible  gss 
generation,  and  this  possibility  is,  of  course,  still  more 
remote  with  higher  frequencies.  The  regulation  of  the 
current  in  relation  to  the  steam  demand  may  be  effected 
either  by  controlling  the  depth  of  immersion  of  the 
electrodes  in  the  water  or  by  changing  the  position  of 
an  insulating  cylinder  placed  co:ixially  with  the  elec- 
trode, and  thereby  increasing  or  decreasing  the  length 
of  the  path  of  the  current  through  the  water.  The 
latter  method  has  been  highly  developed  by  the  Brown- 
Boveri  company.  For  the  automatic  maintenance  of  a 
constant  steam  pressure  the  insulating  cylinder  may 
be  connected  to  a  float.  The  insulating  cylinder  may 
consist  of  earthenware  for  low  voltage  or  of  porcelain 
for  high  voltage.  With  large-output  boilers  only  quartz 
will    resist.     To   provide  the   necessary  cooling  of  the 
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electrodes  in  large-output  boilers  a  water-circulating 
pump  is  provided.  One  of  the  great  advantages  of  the 
electro-boiler,  it  is  said,  is  that  boiler  scale  does  not 
form  in  it.  The  article  contains  many  sectional  draw- 
ings of  electro-boilers,  a  photo  of  a  15,000-volt  train- 
heating  boiler  and  details  of  thirty-four  existing  plants 
up  to  2,250  kw. — Brown-Boveri  Mitteilungen,  March- 
April,  1921. 

Lamps  and  Lighting 

Line  Loss  of  Street-Lighting  Circuits. — H.  E.  BUTLER. 
— An  analysis  of  the  losses  in  No.  6  and  No.  8  wire 
and  the  per  cent  relation  to  lamp  wattage,  with  a  dis- 
cussion of  the  factors  that  should  be  taken  into  con- 
sideration in  deciding  upon  the  proper  size  of  conductors 
to  be  used. — General  Electric  Revieic,  August,  1921. 

Future  Field  of  Illuminating  Engineering. — J.  H. 
ASDELL. — Lighting,  according  to  this  paper,  can  be  con- 
sidered perfect  only  (\)  when  obtained  in  a  manner 
not  injurious  to  the  eye,  (2)  when  the  units  harmonize 
with  the  surroundings  and  do  their  share  in  presenting 
the  desired  artistic  or  architectural  effect,  and  (3) 
when  mental  appreciation  is  caused  by  the  impression 
on  the  brain.  Simultaneously  the  efficiency  should  be 
as  high  as  possible  consistently  with  these  results  both 
from  the  installation  and  the  maintenance  point  of  view. 
A  discussion  follows  showing  how  these  results  can 
be  obtained,  and  special  explanation  is  given  of  the 
effect  of  various  colors. — Beama  (British  Electrical  and 
Allied  Manufacturers'  Association),  July,   1921. 

Traction 

Battery  Locomotives. — James  Dalziel. — Gives  oper- 
ating characteristics  for  storage-battery  shop  locomo- 
tives.— London  Electric  Vehicle,  July,  1921. 

Results  of  Automatic  Substation  Operation  on  Chi- 
cago, North  Shore  &  Mihcaukee  Railroad. — Charles  H. 
Jones. — The  service  performed  by  the  Chicago,  North 
Shore  &  Milwaukee  Railroad  is  of  a  heavy  interurban 
character  com.parable  to  that  given  by  many  interurban 
steam  lines.  The  demands  on  the  substations  are  said 
to  be  exacting  and  the  success  of  the  six  automatic 
substations  is  significant.  Thoroughgoing  methods  for 
the  inspection  and  maintenance  of  these  substations 
are  described.  The  system  of  inspection  is  outlined, 
and  the  paf>er  also  includes  general  statistics  as  to  the 
amount  of  traffic  and  power  consumption  as  well  a.s 
data  on  the  operation  of  the  automatic  equipments. — 
General  Electric  Review,  July,  1921. 

Electrification  of  the  French  Railways. — Various 
methods  of  heavy  electrification  are  discussed  to  deter- 
mine which  is  most  satisfactory  for  France,  with  the 
conclusion  that  all  three  (three-phase,  single-phase  and 
direct-current)  systems  should  be  tried. — London  Elec- 
trician, July  1,  1921. 

Installations,  Systems  and  Appliances 

Accumulators  or  Secondary  Batteries. — A  history  and 
a  description  of  .storage  batteries  of  various  types  are 
given,  including  interesting  details  of  manufacture. — 
Beama  (British  Electrical  and  Allied  Manufacturers' 
A.s.sociation),  July,  1921. 

Draft  Tubes  for  Hydro-Electric  Plants.— E.  VOETSCii. 
— A  discus.sion  of  various  types  of  draft  tubes  and  a 
comparison  of  their  efficiencies. — Power,  Aug.  2,   1921. 

Electric  Furnace  Heat  Treatment. — E.  F.  COLLINS. — 
Abstract   of   paper   before   the    American    Drop    Forge 


Association  which  considers  heat-treating  furnaces  un- 
der two  heads:  (1)  When  used  with  dies  and  metal- 
cutting  tools,  and  (2)  when  used  with  drop  forgings. 
The  author  shows  that  in  a  large  furnace  the  cost  per 
pound  of  heating  steel  is  0.199  cent  for  electricity,  or 
if  oil  is  used  0.317  cent  for  fuel. — Iron  Age,  Aug.  4, 
1921. 

Electropliysics  and  Magnetism 

Arc  Rupture  of  Liquid  Dielectrics. — C.  J.  Rodman. — ■ 
Non-inflammable  or  semi-inflammable  liquids  of  com- 
paratively high  dielectric  strength  and  which  may  act 
as  a  medium  of  low  viscosity  were  subjected  to  high- 
frequency  arcing  beneath  the  liquid  surface.  The  liquid 
dielectrics  are  apparently  broken  down  by  a  temperature 
pressure  of  very  short  duration,  rather  than  by  the 
sympathetic  vibration  and  rearrangement  of  the  com- 
pounds by  high  frequency  alone. — Journal  Franklin 
Institute,  July,   1921. 

Calculation  of  Din-ect-Current  Electromagnets. — E. 
Gabor. — Electromagnets,  especially  those  used  in  rail- 
way signal  work,  have  to  conform  to  a  great  number  of 
most  exacting  requirements.  They  have  to  operate,  for 
example,  with  a  certain  minimum  amount  of  torque  to 
actuate  safely  the  particular  device,  regardless  of  con- 
siderably varying  voltage.  Methods  and  formulas  for 
the  design  of  magnets  for  such  service  with  the  least 
amount  of  copper  and  bulk  are  given  in  this  interesting 
paper,  dealing  with  the  best  shape  of  the  coil,  the 
torque,  the  location  of  the  fulcrum  of  the  armature  for 
maximum  torque,  and  the  influence  of  the  size  and 
shape  of  the  p>ole  piece  upon  the  magnetic  pull. — Bul- 
letin de  r Association  Suisse  des  Electriciens,  January, 
1921. 

Electrochemistry  and  Batteries 

Thermal,  Electrical  and  Magnetic  Properties  of 
Alloys. — Alpheus  W.  Smith. — Results  and  generaliza- 
tion for  numerous  alloys  grouped  according  to  their 
solubility  in  each  other. — Journal  Fi-anMin  Institute, 
July,  1921. 

Electric  Reduction  of  Iron  Ores. — H.  A.  De  Fries. — 
A  discussion  of  the  comparative  costs  of  the  shaft  type 
and  pit  type  electric  furnaces  and  of  the  adaptability 
of  these  furnaces  to  local  conditions. — Chemical  and 
Metallurgical  Engineering,  Aug.  3,   1921. 

Precipitation  of  Suspended  Particles  in  Gases. — A 
description  of  the  use  in  a  number  of  industrial  plants 
of  the  Cottrell  process  for  precipitation. — Electrical 
Review,  July  30,   1921. 

Telegraphy.  Telephony  and  Signals 

Oscillations  in  Three  Coupled  Electric  Circuits. — L. 
C.  Jackson. — Development  of  mathematical  theory  of 
oscillations  in  three  coupled  electric  circuits,  in  which 
the  equation  is  obtained  and  then  solved  for  certain 
special   cases. — Philosophical   Magazine,  July,    1921. 

A  Survey  of  Radio  Telephony.— R.  L.  SmiTH-Rose.— 
In  this  survey  the  high-frequency  alternator,  radio  tele- 
phony for  aircraft,  the  choke-coil  method  of  valve 
modulation  and  duplex  radio  telephony  are  treated.  A 
description  of  an  ingenious  arrangement  devised  by 
Alexanderson  for  <'fTecting  modulation  for  maintaining 
the  load  on  the  high-frequency  alternator  is  di.scussed. 
Diagrams  for  valve  connections  are  given. — Beama 
(British  Electrical  and  Allied  Manufacturers'  Associa- 
tion), July,   1921. 
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Research  in  Progress  and  Completed 

[When  investigations  which  havi-  b.en  'ompl.to.i  are.  In  the 
opinion  of  the  editors,  ot  wide  .-iiough  inUiej^t  to  the  field  we 
serve,  details  thereof  will  be  presented  in  other  p:irts  ot  this 
paper.  Contemplated  research  or  that  which  appears  to  have 
limited  appeal  will  be  only  briefly  reported  in  this  section,  but 
details  may  be  had  bv  communicating  with  the  investigator  or 
institution  named  in  the  report.  Readers  are  referred  to  the 
department  "Digest  of  Electrical  Literature"  for  InvestigaUons 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.! 
HUMAN  BODY,  ELECTRICAL  RESISTANCE  OF. 

Use  was  made  of  four  connections  to  the  body.  Two  of  these 
constituted  a  pair  of  current  terminals,  and  the  other  two  a  pair 
of  potential  terminals.  In  order  to  obviate  disturbing  effect^ 
at  the  electrodes,  an  alternating  current  and  a  detector  which 
responded  to  alternating  current  only  were  used.  Very  little 
current  was  talien  through  the  potential  connections.  Using  the 
left  hand  and  the  left  foot  as  current  terminals  and  the  right 
hand  and  right  foot  as  potential  terminals,  the  resistance  of  the 
trunk  was  found  to  be  on  the  average  about  26  ohms. — Bureau 
of  Standards,  Washington,  D.  C. 
WELDING.  ARC,  EXPERIMENTAL  STEEL  BOX. 

A  box,  12  ft.  X  10  ft.  X  9  ft.  (3.6  m.  x  3  m.  x  2.7  m.),  was 
made  of  J-in.  (1.25-cm.)  tank  steel,  using  eleven  different  vari- 
eties of  welds.  The  welding  was  done  with  75-volt  direct  cur- 
rent. The  principal  objects  to  be  ascertained  in  the  construction 
of  this  box  were;  (1)  Could  a  structure  of  this  character  be 
made  close  to  drawing  dimensions  and  without  excessive  distor- 
tions and  warping  of  plates  and  parts?  (2)  Would  the  struc- 
ture be  strong  and  capable  of  withstanding  severe  shocks  and 
distortions  without  serious  ruptures?  (3)  What  are  the  deteil 
costs  and  time  required  to  build  such  a  structure?  For  a  de- 
tailed account  of  tests  on  this  box  see  A.  I.  E.  E.  Proceedmps, 
April,  1919,  page  608. — R.  E.    Wagyii^,  Pittsfield,  Mass. 

BELT  TESTING  BY  ELECTRICAL  MEANS.  . 

A  series  of  tests  on  leather  belting  is  being  carried  on,  and 
It  has  been  found  that  electrical  machinery  affords  the  most  con- 
venient and  satisfactory  apparatus  for  power  transmission  tests. 
The  principal  advantage  is  due  to  the  saving  obtained  by  absorb- 
ing the  power  transmitted  and  returning  it  to  the  driving  motor. 
Two  electric  dynamometers  are  used,  one  driving  the  other 
through  the  test  belt,  with  the  losses  supplied  by  a  separate 
generator.  Because  of  having  two  dynamometers,  instead  of  a 
dynamometer  and  an  ordinary  motor,  the  belt  can  be  run  in 
either  direction,  with  the  tight  side  above  or  below.— K.  F.  Jones, 
Cornell   University,  Ithaca,  N.   Y.  ,        .. 

[This  is  an  extensive  series  of  tests  carried  on  under  the 
auspices  of  the  Leather  Belting  Exchange  Corporation,  an  as- 
sociation of  belting  manufacturers. — Editors.] 

ALLOYS.  NICKEL-IRON.  PHYSICAL  PROPERTIES  OF. 

A  graded  series  of  alloys  were  studied  with  nickel  content  vary- 
ing from  1  to  90  per  cent.  The  specific  heats  were  determined 
by  a  Joly  calorimeter  and  the  thermal  conductivity  by  the  Gray 
method  The  thermoelectric  powers  relative  to  pure  copper  and 
the  electrical  resistance  as  a  function  of  temperature  were  de- 
termined by  use  of  a  potentiometer.  For  a  complete  report  and 
curves  of  the  results  see  the  Physical  Review,  Vol.  16  (1920), 
page  126. — L.  R.  Jngcrsoll,  University  of  Wisconsin.  Madison. 

SPRINGS,  SEASONAL  BREAKAGE  OF.  ,^    .     ,.       .v.      ., 

It  is  a  very  common  belief  among  jewelers  that  after  thunder 
showers  they  must  be  prepared  to  replace  an  unusual  number 
of  mainsprings.  This  they  ascribe  to  the  effect  of  electricity  in 
lightning  A  study  of  some  records  which  Jewelers  keep  of  their 
repairs  was  made  and  a  very  pronounced  eitect  was  found. 
The  seasonal  breakage  is  not.  however,  due  to  electricity  or 
magnetism,  but  to  moisture  which  starts  rust  in  minute  spots, 
either  on  the  surface  of  tlie  spring  or  in  minute  cracks,  causing 
the  skin  of  the  steel  to  be  weakened  and  the  springs  to  let  go. 
Oil  on  the  surface  of  the  springs  prevents  breakage  when  tlie 
springs  are  placed  In  a  moist  atmosphere.  —  S.  R.  Williams. 
Oberlin,  Ohio. 

ALUMINUM  SOLDERS.  TESTS  ON. 

A  series  of  tests  has  been  made  on  aluminum  solders.  In 
spite  of  the  claims  made  by  tho.se  interested,  no  solder  for 
aluminum  has  vet  been  found  which  will  wlthst.Tnd  the  corro- 
sion tests,  although  fused  zinc-chloride  solders  withstand  corro- 
sion for  the  greatest  length  ot  time.  —  Bureau  of  Standards. 
Washington.  D.  C. 

TUNGSTEN,  SPECIFIC  HEAT  OF.  ^    ^^ 

A  G  Worthing  of  Nela  Park  Research  Laboratory  and  the 
writer  have  made  a  study  of  the  specific  hent  of  tungsten  at 
incandescent  temperatures  to  see  whether  the  atomic  heat  ap- 
proached the  theoretical  value  predicted  by  several  physicists. 
It  has  been  felt  that  with  some  changes  In  the  method  more 
accurate  data  would  be  obtained.  (See  Physical  Rcvirir,  August 
and   November.   1918.)      The  specific  heat  of  a   filament   is   ob- 


tained from  measurements  with  a  variable  current,  and  differ- 
ent results  have  been  obtained  for  increasing  currents  from 
those  reached  with  decreasing  currents.  Further  research  ta 
under  way  to  find  more  refined  methods  of  measurement. — P.  P. 
•  Oaehr,  Wells  College,  Aurora,  .V.   Y. 

[Two  money  grants  have  been  given  in  aid  of  this  study,  one 
by  the  American  Association  for  the  Advancement  of  Science 
and  the  other  by  the  American  Academy  of  Science. — Editom.] 

STEEL.   CORREI^\.TION   OF   MAGNETIC  AND   PHYSICAL 
PROPERTIES  OF. 

A  study  is  being  made  of  the  possible  relations  betw- 
physical  and  magnetic  properties   of  various  kinds  of    -' 
eluding    the    possibility    of   detecting    imperfection    of    ^i: 
A  precision   permeameter  is   used   in   the  measurements.-      .  .  „. 
Kouwcnhovcn,  Johns  Hopkins  Vniversity,  Baltimore,  Md. 

TELEPHONE  RECEIVERS,  RADIO.  HIGH-FREQUENCY, 
IMPEDANCE  OF.  ^     ^ 

The  input  impedance  of  an  electron-tube  detector,  and  thus 
the  intensity  of  signals  received,  depends  among  other  Ihir.gj 
upon  the  radio-frequency  impedance  ot  the  load  in  the  plate 
circuit,  an  important  part  of  which  may  be  the  telephone  re- 
ceiver used.  Measurements  have  therefore  been  made  of  the 
impedance  of  various  commercial  types  of  radio  head  sets 
using  resonance  methods.  These  measurements  were  made  at 
frequencies  of  from  3.000  to  600.000  cycles,  which,  with  the 
ordinary  low-frequency  bridge  measurements,  give  the  impe- 
dance over  the  entire  range  of  frequencies  at  which  receivers 
are  used. — Radio  Laboratory,  Bureau  of  Standards,  Waahmg- 
ton,  D.  C. 

WATT-HOUR  METERS.  EFFECT  OF  NON-SYMMETRICAL 
'''s?u'dfi:'^are'te;ng''mid^-to  detei-mlne  the  effect  of  non^.yjxi^. 
metrical  alternating  current  upon  the  accurap  of  '"f>'\"°5 
watt-hour  meters.  A  meter  is  carefully  a<lJ"»'t»rt*"lS^'''';*'n,'' 
at  unity  power  factor,  and  its  behavior  studied  with  a  s>n. 
metrical  emf.  wave  and  non-.symmetrical  ,V"l'''«"V,„*^''j,,"?; 
tained  with  a  tungar  tube.— W.  F.  Davidson.  Vnxversity  of  ificA 

*^"[%e;e"f,;"'s'ome    industrial    loads    in    which    the    alternatl, 
cuirent  is  partly  rectified  or  made  uns>'"'n«'/'<^»ij  ^Sl  ^^c^t  , 
all  loads  involving  an  electric  arc     fhe  quesUon  of  the  accurky 
of   Induction-tvpe   meters  on   such   loads   has   been   asKea   more 
than  once  by  operating  companies. — Editors] 

Suggestions  for  Research 

CHAINS,  TRANSMISSION,  STRESSES  IN.  ,. 

Silent  chains,  such  as  Morse,  Reynolds,  Link-Belt.  etc.  arv 
extensively  used  for  high-speed  electric  drives.  A  iheor>  js 
desired  of  the  mechanical  stresses  in  such  chains,  the  cur\e 
form  of  the  slack  side,  the  pressures  on  the  bearings  etc.  The 
theory  must  particularly  take  into  account  the  fact  that  tr- 
linear  speed  is  high. — Editorial  Suggestion. 

FANS.  ELECTRIC,  RATING  OF.    ^        .         ,,  ,.      .  „„.     „,  ,, 

At  the  present  time  an  electric  fan  is  sold  on  the  basis  ol  t   ■ 
diameter  of  the  blades,  watts  input  into  the  motor.  a.nd.  in   i 
case  of  one  or  two  makers,  on  the  basis  of  the  air  deliver)    . 
cubic  feet  per  minute.     A  universal  standard  is  desired  fccoru 
ing  to  which  fans  of  different  makes  and  types  could  be  direct, 
compared    with   regard    to   their   useful   air   supply.      The    latt- 
must  be  defined  not  only  in  terms  of  cubic  feet  of  air  per  minut 
in   front  of  the  fan.  but  also   in   terms   ot  the   average  \elocu 
and   cross-section   of  the   moving   air   at   some   agreed   distar 
from   the   face   of   tlie   tan.     The   latter   data   are  desirable   N 
cause   a   poor   shape    ot   the   blades    is   conceivable   with    »hr 
large  amounts  of  air  might  be  "churned     in  the  vicinit>    oi  t. 
fan.    without    throwing    them    forward.      Air    ^■<"'o*"!f*  .jTlf^^M 
measured    (a)    with  a  Pitot   tube     (b)   JJith   a   small  dit-k  Mi 
by  a  torsion  spring  at  right  angles  to  the  blast    and     c)   ».tB 
an  electric  anemometer    (see   Research  Section   of  April  1?  ana 
Dec     20     1919).      A    thorough    investigation    of    the    actual    ai 
currents  will   undoubtedly   lead  to   further  improvements    in   t 
shape   ot   the  blades   and   their   best  velocities.      Fan   design- 
might  benefit  from   the  recent  vast   experience   ot   the  buUde 
ot  airplane  propellers. — iMiforinl  Suggestion. 

WELDING,  ELECTRIC.  SPOT  TYPE.  .       „.  ._.„,   ., 

The  present  spot  welders  make  one  weld  (or  at  most  t»oi  at 
a  time  V  natural  development  would  be  a  multiple-spot  weider 
which  could  make  several  welds  simultaneously  to  save  Ujne. 
A  'Still  further,  though  more  itmote.  improvement  would  Be  a 
continuous  lap  or  seam  welder  which  could  make  an  uninter- 
rupted weld  between  two  plates.  Such  a  weld  would  be  er 
distinct  advantage  in  shipbuilding  and  for  high-pressure  lank^ 
—Editorial  Suggestion. 

THERMOMETERS  RECORDING.  ..  ,  .  .  „., 
Temperature  Indicators  of  thermocouple  and  electric  resist- 
ance tvpe  are  usually  dependable  when  well  design^  and  oar«- 
fuUy  installed.  Fairly  inexpensive  ones  can  be  made,  but  ihey 
are  not  sufficiently  dependable.  There  Is  a  need  for  a  reliable 
and  inexpensive  automatic  temperature  recorder  for  use  In  • 
great  manv  industrial  power  plants  and  heat-treaUng  processes 
S.E.L.A.   Prime  Movers  Comniitfii . 

VENTILATION  OF  GENERATORS,  CLOSED  AIR  CIRCUIT. 

\  svstem  ot  generator  ventilation  by  which  the  air  Is  passea 
thfough  cooling  colls  supplied  with  water  and  '?,  "/•^.""'IJSi 
over  again  has  been  tried  out  in  England.  The  ad\ant«««« 
claimed  a?e  clean  generator.-  and  less  ability  to  susaln  com- 
bustion on  the  occurrence  ot  internal  fires.  •"''•'ftlfatlon  » 
de'li'ed  upon  the  effectiveness  and  economy  of  such  a  s>stem 
and  on  ihe  design  of  the  cooling  coils. 

TELEPHONY.  HIGH-FREQUENCY.  ON   POWER  LINES 

Further  Investigation  Is  desired  on  methods  of  -wired  wn 
less"  tvoes  ot  telephone  communication  over  power  lines.  In 
European  installation  with  over  135  km.  of  power  1  ne  an  audior. 
generator  excites  an  aijrlal  inductivoly  coupled  to  the  power 
line  bv  suspension  from  the  poles  carrying  it.  R«-eptfon  1» 
effected  either  bv  an  audlon  or  by  an  ordinary  crystal  dot^to^ 
the  signal"  being  ot  sufficient  intensity  to  give  a  reocfvlnf 
h^tenMt?  o^  5  ohms  (in  parallel  with  a  4.00rt.ohm  tel''PhO'>*>- 
i.-m,  "fi  watt^  sending  power.  Both  transmitting  and  recemng 
Aerials  a?e  of  the  spm-earth  type,  each  branch  differently  tun^ 
Tills  kind  of  communication  Is  being  considered  by  some  ot  the 
power  companies  In  this  country. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Revised  Revenue  Bill  Provides  for 
Tax  Reductions 

AT  A  CAUCUS  of  Republican  members  of  the  House 
^,  of  Representatives  Monday  afternoon  several  vital 
hanges  in  the  revenue  bill  were  ordered.  These  were 
mbodied  in  a  report  submitted  by  the  majority  of  the 
/ays  and  means  committee  and  call  for  a  cut  of  almost 
alf  a  billion  dollars  in  federal  taxes.  The  salient 
eatures  of  the  bill  of  interest  to  the  e'ectrical  industry 
ollow:  Repeal  of  excess  profits  tax,  effective  Jan.  1, 
922;  repeal  of  surtax  rates  in  excess  of  32  per  cent, 
ffective  Jan.  1,  1922;  repeal  of  all  taxes  on  freight, 
■assengers,  seats  and  berths;  increase  in  income  tax 
n  corporations  from  10  to  12A  per  cent,  effective  Jan. 
,  1922;  repeal  of  tax  on  electric  fans;  tax  retained  on 
elegraph,  telephone  and  radio  messages;  permission  to 
educt  reserve  for  bad  debts,  and  a  tax  of  25  per  cent 
11  addition  to  other  corporation  taxes  aimed  at  cor- 
orations,  however  created  or  organized,  which  are 
ormed  or  availed  of  for  the  purpose  of  preventing  the 
rtiposition  of  the  surtax  upon  their  stockholders  or  mem- 
ers  through  the  medium  of  permitting  their  gains  and 
irofits  to  accumulate  instead  of  being  divided  or  dis- 
ributed.  Provision  is  made  for  a  5  per  cent  tax  on 
'Ortable  light  fixtures,  including  lamps  of  all  kinds  and 
lamp  shades  if  sold  for  more  than  $10. 


President  McClellan  Announces 
Committee  Appointments 

AT  THE  first  meeting  of  the  board  of  directors  of 
L  the  American  Institute  of  Electrical  Engineers  for 
he  administrative  year  beginning  Aug.  1,  1921,  held 
n  New  York  on  Tuesday  of  this  week,  President 
|4cClellaii  announced  the  committee  appointments.  The 
iew  chai'-men  will  be: 

j  Standing  Comniittpcx. — Board  of  examinois,  H.  H.  Norris, 
,'Iew  York;  code  of  principles  of  professional  conduct,  Com- 
ort  A.  Adams,  Canibridge,  Mass.;  co-ordination  of  Institute 
ictivities,  W.  I.  Slichter,  New  York;  executive,  William 
McClellan,  Philadelphia;  finance,  L.  F.  Morehouse,  New 
lork;  headquarters,  W.  A.  Del  Mar,  Yonkers,  N.  Y.;  law, 
j'-  H.  Barnes,  Jr.,  .\ew  York;  meetings  and  papers,  E.  E.  F. 
preighton,  Schenectady,  N.  Y.;  membership,  E.  H.  Martin- 
iale.  Cleveland;  publication,  A.  S.  McAllister,  New  York; 
lublic  policy,  H.  W.  Buck,  New  York;  research.  F.  B.  .lew- 
itt,  New  York;  safety  codes,  H.  B.  Gear,  Chicago;  sections, 
ohn  B.  Fisken,  Spokane;  student  branches,  C.  F.  Harding, 
Ufayette,  Ind. 

I  Terhvical  Cottindttcen. — Educational,  C.  E.  Magnusson, 
i5eattle;  electrical  machinery,  B.  A.  Bchrend,  Boston;  elec- 
rochemistry  and  electrometallurgy,  Carl  Hering,  Philadel- 
ihia;  electrophysics,  F.  W.  Peek,  Jr.,  Pittsficld,  Mas.s. ; 
ndustrial  and  domestic  power,  W.  C.  Yates,  Schenectady, 
I''-  Y.;  instruments  and  measurements,  F.  V.  Magalhacs, 
j<ew  York;  iron  and  steel  industry,  E.  S.  Jeffries,  Hamilton, 
!>nt.;  lightinET  ami  illumination,  C.  E.  Clewell,  Philadelphia; 
na.rine,  Arthur  Parker,  Camden,  N.  J.;  mines,  Graham 
'•riKht,  Pittsburgh;  power  stations,  H.  P.  Liversidge,  Phila- 
lelphia;    protective   devices,    H.    R.    Woodrow,    New    York; 


telegraphy  and  telephony,  Donald  McNicol.  Roselle  Park, 
N.  J.;  transmission  and  distribution,  Edward  B.  Meyer. 
Newark,  N.  J. 

In  accoi-dance  with  the  by-laws  of  the  Edison  medal 
committee,  the  board  of  directors  confirmed  the  appoint- 
ment by  President  McClellan  of  new  members  of  the 
Edison  medal  committee  as  follows:  B.  A.  Behrend, 
Boston;  John  H.  Finney,  Washington,  and  C.  S.  Ruff- 
ner,  Amsterdam,  N.  Y. — for  terms  of  five  years  each. 
The  board  also  elected  three  of  its  membership  as  mem- 
bers of  the  Edison  medal  committee  for  terms  of  two 
years  each,  namely,  A.  W.  Berresford,  Milwaukee;  L.  F. 
Morehouse,  New  York,  and  R.  B.  Williamson,  Mil- 
waukee. 


Shutdown  of  Springfield   (111.)   Utility 
Service  Averted 

TOTAL  shutdown  of  the  light  and  power  service  at 
Springfield,  111.,  was  threatened  this  week  at  the 
expiration  of  the  franchise  of  the  Springfield  Gas  & 
Electric  Company.  The  franchise  expired  on  Aug.  1.5, 
and  as  the  result  of  failure  of  the  city  to  provide  the 
necessary  funds  to  carry  out  the  arrangements  made 
last  spring  for  taking  over  the  properties  it  seemed 
that  the  company  would  carry  out  its  expressed  inten- 
tion of  abandoning  its  light  and  power  service.  On 
Friday  of  last  week,  however,  an  ordinance  extending 
the  franchises  of  the  company  for  twenty  years  was 
introduced  and  the  City  Council  officially  declared  its 
intention  of  not  interfering  with  the  operations  of  the 
utility  until  final  action  on  the  franchise  extension  could 
be  taken.  The  ordinance  must  lie  over  for  a  week 
before  the  Council  can  act  on  it  and  then  cannot  be 
submitted  to  the  voters  for  twenty  days.  In  the  mean- 
time the  company  is  operating  without  franchise.  Final 
action  cannot  be  taken  until  some  time  in  September, 
and  then  only  if  the  Council  acts  promptly  on  the 
measure  now  before  it. 


Bonding  of  Electrical  Contractors  Is 
Required  by  Topeka  Ordinance 

AN  ELECTRICAL  ordinance  pas.-ed  l)y  the  city  fa- 
ivthers  of  Topeka,  Kan.,  on  Aug.  0,  requires  a  five- 
thousand-dollar  bond  for  all  electrical  contractors  and 
dealers  in  electrical  supplies.  It  eliminates  the  license 
fee  of  $100  heretofore  paid  by  :.uch  dealers  and  gives 
the  city  electrical  inspector  power  to  condemn  elec- 
trical supplies  and  electric  wiring  that  does  not  con- 
form to  the  national  electrical  code.  Mistakes  and  de- 
fects in  wiring  are  penalized  by  shutting  off  the  supply 
of  electricity.  A  board  of  managers  in  electrical  mat- 
ters is  provided  in  the  ordinance,  to  include  one  journey- 
man electrician,  one  master  electrician  and  the  city 
electrical  inspector.  Violation  of  any  provisions  of  the 
ordinance  means  a  fine  of  from  $5  to  $50. 
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Hydro  Radial  Scheme  Gets  Severe  Jolt 

AN  ADVERSE  report  on  the  project  for  constructing 
l\  and  operating  a  number  of  electric  railways  by  the 
Hydro-Electric  Power  Commission  o^  Ontario  through 
an  issue  of  bonds  guaranteed  by  the  provincial  govern- 
ment has  been  made  by  the  commission  appointed  by 
that  government  to  investigate  the  matter — the  commis- 
sion condemning  the  scheme  as  "unwise  and  econom- 
ically unsound."  The  estimates  upon  which  the  Beck 
project  was  based  are  found  to  have  been  prepared  by 
inexperienced  men,  this  applying  both  to  construction 
costs  and  traffic  expectations.  The  people  of  Ontario 
are  reminded  that  their  debt  is  mounting  and  are 
advised  to  wait  for  results  from  the  elaborate  system  of 
highways   before   assuming  further   heavy   obligations. 

The  reasons  cited  are  as  follows: 

The  financial  condition  of  the  electric  railways  in  Ontario 
and  in  the  United  States  has  been  precarious  and  unsatis- 
factory and  the  outlook  discouraging.  The  evidence  submit- 
ted indicates  that  the  proposed  electric  railways  would  not 
be  self-supporting.  Their  construction,  paralleling  and  com- 
peting with  the  Canadian  National  Railways  system,  would 
be  economically  unsound  and  a  serious  blow  to  the  success 
of  government  ownership.  Until  the  Chippawa  power 
scheme,  estimated  to  cost  .$030,000,000  or  upward,  is  completed 
and  shown  to  be  self-supporting,  the  government  would  not 
be  justified  in  indorsing  the  construction  of  an  electric  rail- 
way system  at  an  initial  estimated  cost  of  $45,000,000.  The 
indorsement  of  bonds  by  the  province  for  systems  of  electric 
railways  at  the  instance  of  the  municipalities  concerned  is 
held  highly  dangerous  and  likely  to  lead  the  province  into 
great  financial  difficulties,  as  it  would  give  rise  to  demands 
for  like  accommodation  from  other  localities  which  it  would 
be  hard  to  refuse.  The  expenditure  of  $25,000,000  on  public 
highways  in  the  province  having  been  begun,  it  would  be 
unwise  to  commence  the  construction  of  electric  railways 
until  the  effect  of  highway  improvement  has  been  ascertained 
and  the  use  of  them  by  motor  cars  and  trucks  made  clearly 
apparent.  The  rapidly  increasing  debts  and  financial  com- 
mitments of  the  Dominion,  province  and  municipalities  have 
aroused  well-founded  apprehension  and  are  a  cogent  reason 
against  the  embarkation  in  the  construction  of  the  contem- 
plated electric  railways. 

The  report  is  signed  by  four  of  five  members  of  the 
commission — Judge  Sutherland,  the  chairman;  General 
C.  H.  Mitchell,  W.  A.  Amos  and  A.  F.  Macallum,  C.  E. 
The  minority  report,  by  Frederick  Bancroft,  labor  repre- 
sentative, controverts  most  of  the  conclusions  arrived  at 
in  the  majority  report,  recommending  that  the  govern- 
ment should  adopt  the  principle  of  publicly  owned  and 
operated  electric  railways.  He  states  that  employment 
conditions  should  be  taken  seriously  into  account  and 
that  the  hydro-radial  development  would  bring  consider- 
able relief.  

City  of  Boston  Sues  Edison  Company 
on  Account  of  Coal  Clause 

SUIT  has  been  filed  I'.gainst  the  Kdison  Electric 
Illuminating  Company  of  Boston  by  Corporation 
Counsel  Hill  of  that  city  to  recover  $90,000  collected  by 
the  company  in  connection  with  the  supply  of  energy  to 
the  municipality.  The  city  contends  that  the  coal  clause 
and  10  per  cent  additional  charge  in  effect  at  various 
times  since  Septemlier,  1917,  are  illegal.  Corporation 
Counsel  Hill  asserts  that  the  Massachusetts  Department 
of  Public  Utilities,  which  is  investigating  the  company's 
rates  in  a  pending  case  brought  by  the  city,  can  deter- 
mine the  future  of  the  rates  objected  to,  but  that  the 
courts  must  settle  the  disposition  of  moneys  collected 
hitherto. 


Preparations  to  Promote  Electrical 
Export  Trade 

PLANS  for  the  new  commodity  division  of  the  Bureau 
of  Foreign  and  Domestic  Commerce  dealing  with 
export  problems  in  electrical  goods  of  all  kinds  are  being 
worked  out.  The  announcement  of  the  appointment  of 
R.  A.  Lundquist,  an  electrical  engineer  of  Minneapoli.s, 
as  chief  of  the  division  has  been  made.  Mr.  Lundquist 
has  been  investigating  foreign  markets  for  electrical 
goods  for  the  bureau  during  the  past  five  years. 

The  electrical  division  is  one  of  the  commodity  divis-i 
ions  authorized  recently  by  Congress  at  the  personal 
request  of  Secretary-  of  Commerce  Hoover.  Congres.-^ 
appropriated  $250,000  for  that  purpose.  It  is  expected 
that  twelve  or  more  divisions  will  be  formed  in  an 
effort  to  assist  the  leading  export  industries  to  extend 
their  foreign  trade.  The  details  of  the  organization  of 
the  individual  divisions  have  not  yet  been  worked  out. 


Important  Merger  of  Utilities  in 
Indiana 

PROPOSED  consolidation  of  seven  Indiana  electric 
light  and  power  companies  into  the  Indiana  Electric 
Corporation,  fot  which  authority  is  asked  in  a  petition 
filed  with  the  Indiana  Public  Sen'ice  Commission,  will 
be  thoroughly  investigated  by  the  commission  at  a 
public  hearing,  according  to  Chairman  John  W. 
McCardle.  Articles  of  incorporation  with  a  nominal 
capital  of  $10,000  have  been  filed  in  the  office  of  the 
Secretary  of  State.  It  is  understood  that  the  corpora- 
tion intends  to  conduct  its  affairs  under  this  capitaliza- 
tion pending  action  of  the  Public  Service  Commission 
on  its  petition  to  complete  the  merger  plan. 

The  companies  concerned  operate  in  a  score  of  coun- 
ties and  have  total  property  holdings  valued  at  $18.2iO.- 
000.  They  are  the  Merchants'  Heat  &  Light  Con. 
of  Indianapolis,  the  Indiana  Railways  &  Light  Con. 
of  Kokomo,  the  Elkhart  Gas  &  F\e\  Company,  the  Val- 
paraiso Lighting  Company,  the  Wabash  Valley  Electric 
Company  of  Clinton,  the  Putnam  Electric  Company  of 
Greencastle  and  the  Cayuga  Electric  Company. 

It  is  the  ultimate  intention  of  the  r.en  backing  the 
enterprise  to  build  a  great  power  house  on  the  Wabast 
River  in  Vigo  County,  probably  north  of  Terre  Haute 
at  an  expenditure  of  several  millions  of  dollars,  anc 
to  connect  it  with  a  system  of  transmission  wire.- 
which  will  deliver  electrical  energy  from  the  Indian.' 
coal  fields  to  many  parts  of  the  state.  A  triangulai 
transmission  line  300  miles  long  would  distribute  tht 
energy,  one  line  extending  from  the  central  plant  tf 
Kokomo,  another  to  Indianapolis  and  the  third  fron 
Kokomo  to  Indianapolis.  The  theory  back  of  the  plai 
is  that  of  generating  electricity  in  the  heart  of  the 
coal  fields  and  transmitting  it  by  wire  to  remote  sec 
tions  of  the  state.  Arguments  in  favor  of  such  a  sys 
tem  are  that  the  small  community  would  have  th< 
advantages  of  electric  service  from  a  superpower  sta 
tion  manufacturing  its  energy  ^^^th  coal  purchaset 
without  high  freight  rates.  It  is  contended  that  th< 
transmission  of  energy  by  wire  is  much  cheaper  thai 
hauling  coal  across  the  state  to  rural  communities. 

The  incorporators  of  the  Indiana  Elev.'tric  Corpora- 
tion are  Joseph  H.  Brewer  of  Grand  Rapids.  Mich, 
president  of  the  Merchants'  Heat  &  Light  Company 
Charles    O'Brien    Murphy,    vice-president    and    genera 


August  20,  1921 


ELECTRICAL    WORLD 


385 


manager  of  the  same  company;  Paul  D.  Birdsall,  its 
secretary ;  Lex  J.  Kirkpatrick  of  Kokomo,  vice-president 
of  the  Indiana  Railways  &  Light  Company,  and  Mar- 
shall V.  Robb  of  Clinton,  secretary  of  the  Wabash  Val- 
ley Electric  Company.  Mr.  Brewer  is  president  of  the 
board  of  directors.  Mr.  Murphy  is  vice-president  and 
treasurer,  Mr.  Kirkpatrick  is  a  vice-president,  and  Mr. 
Birdsall  is  secretary.  The  plan  of  financing  embraces 
the  acquisition  of  the  various  properties  by  issuring 
$4,000,000  in  common  stock  and  $1,850,000  in  8  per  cent 
preferred  stock,  $3,250,000  in  7.5  per  cent  fifteen-year 
first  and  refunding  bonds,  $2,250,000  in  7.5  per  cent 
serial  bonds  maturing  within  fifteen  years  and  $750,000 
in  one-year  8  per  cent  notes. 


Analysis  of  Henry  Ford's  jMuscle 
Shoals  Offer 

SINCE  the  publication  of  Henry  Ford's  offer  for  the 
government  hydro-electric,  steam  and  nitrate  plants 
at  Muscle  Shoals,  Ala.,  contained  in  his  letter  of  July  8 
to  General  Lansing  H.  Beach,  chief  of  engineers,  U.  S. 
A.,  there  has  been  a  widespread  and  growing  interest 
in  the  matter.  Letters  continue  to  pour  into  Washing- 
ton to  senators  and  representatives  insisting  that  the 
government  complete  the  project.  Others  are  equally 
insistent  that  a  policy  of  retrenchment  and  economy 
shall  prevail.  Senator  Underwood,  in  whose  state  the 
projects  are  located,  maintains  that  the  operation  of  the 
Muscle  Shoals  plants  by  the  government  is  the  only  way 
in  which  the  public  will  receive  the  maximum  benefit 
from  this  natural  resource.  Meanwhile,  the  War  Depart- 
ment continues  to  ponder  over  Mr.  Ford's  offer  and 
several  others  submitted  to  it  in  response  to  the  request 
of  the  chief  of  engineers,  with  no  indication  of  when  a 
decision  will  be  reached. 

An  engineer  familiar  with  the  power  situation  in 
the  South  and  thoroughly  conversant  with  all  the 
government  work  at  Muscle  Shoals,  Ala.,  when  asked  for 
an  opinion  of  the  Ford  offer  by  the  Electp.ical  WORLD, 
said:  "Mr.  Ford  proposes  that  Dam  No.  2  (the  Wilson 
Dam)  shall  be  completed  with  an  installation  of  600,000 
hp.  at  the  expense  of  the  government  and  turned  over 
to  him  as  soon  as  the  initial  100,000  hp.  is  installed 
under  a  hundred-year  lease  agreement,  renewable  in 
perpetuity.  The  estimated  cost  to  complete  this  work, 
as  shown  by  oflficial  estimates,  is  $33,000,000,  in  addition 
to  the  $17,000,000  already  spent,  or  a  total  of  $50,000,- 
000.  For  the  use  of  this  property  Mr.  Ford  proposes  to 
pay  6  per  cent  on  $20,000,000  or  $33  per  horsepower 
in.stalled — less  than  half  the  total  cost — leaving  the  tax- 
payers to  pay  the  interest  on  the  remainder.  Mr.  Ford's 
proposed  interest  payment  amounts  to  $2  per  horse- 
power of  installed  capacity  per  year. 

"Mr.  Ford  also  propo.ses  that  the  United  States  build 
Dam  No.  3  with  an  installed  capacity  of  2.50,000  hp  and 
turn  it  over  to  him  upon  completion,  under  a  hundred- 
year  lea.se  agreement  renewable  in  perpetuity.  Thi.s 
project  is  an  entirely  new  one  situated  17  miles  above 
Dam  No.  2,  around  which  most  of  the  discussion  has 
centered.  According  to  the  government  report.<»,  this 
new  dam  would  be  about  fi,300  ft.  long  (nearly  one  and 
a  quarter  miles  long  and  1,500  ft.  longer  than  dam  Mo. 
2)  and  50  ft.  high,  making  available  an  effective  head 
of  40  ft.  on  the  turbines.  No  work  has  been  done  on 
the  project  and  no  property  rights  have  been  acquired 
by  the  government. 


"The  foundations  of  this  dam  have  been  questioned 
by  expert  geologists  who  passed  favorably  on  the 
foundations  of  Dam  No.  2.  Approximately  30,000  acres 
of  the  finest  bottom  land  in  the  Tennessee  Valley  in 
northern  Alabama  would  be  flooded  out  or  damaged  by 
this  development.  The  cost  of  this  dam  and  power 
plant,  completed,  as  required  by  the  Ford  proposal,  has 
been  variously  estimated  under  present-day  costs  at 
from  $25,000,000  to  $35,000,000,  and  for  the  use  of  this 
property  Mr.  Ford  proposes  to  pay  the  government  6 
per  cent  on  $8,000,000— one-third  to  one-fourth  of  the 
total  cost,  and  equivalent  to  $32  per  horsepower  of 
in.'^talled  capacity  and  $1.92  per  horsepower-year. 

"Since  both  power  plants  will  belong  to  the  United 
States,  Mr.  Ford  taking  a  lease  on  them,  he  would  never 
have  to  pay  any  taxes  or  licenses  of  any  character — a 
manifest  injustice  to  and  discrimination  against  other 
companies  engaged  in  selling  power  to  the  public  which 
have  to  pay  state,  county  and  city  taxes  and  licenses. 

"To  those  who  must  finance  projects  costing  $200  and 
more  per  installed  horsepower  with  existing  interest 
rates  averaging  around  12  per  cent  or  $24  per  horse- 
power-year these  figures  will  be  amazing,  and  to  the 
independent  manufacturer  who  is  endeavoring  to  meet 
competition  without  government  assistance  sv  h  figures 
are  appalling.  If  the  government  enters  into  this  ar- 
rangement, it  will  amount  to  a  subsidy  to  Mi .  Ford  and 
his  industries  amounting  to  millions  of  dollars  annually. 

"Even  the  above  interest  charges  do  not  apply  during 
the  early  years  of  operation,  for  Mr.  Ford  will  be 
virtually  exempt  from  interest  charges  for  the  first  five 
years  of  operation  of  Dam  No.  2,  paying  only  $200,000 
per  year  and  $160,000  per  year  for  the  first  three  years 
of  operation  of  Dam  No.  3,  and  in  addition  would  pay 
absolutely  no  interest  during  the  four-year  construction 
period  preceding  the  beginning  of  the  lease.  This 
exemption  would  be  equivalent  to  another  subsidy,  as  the 
rule  of  business  is  that  interest  on  money  shall  begin 
with  the  day  on  which  investment  is  made. 

"Mr.  Ford  agrees  to  pay  to  the  United  States  $55,000 
annually  for  the  repairs,  maintenance  and  operation  of 
the  dams  and  the  locks  and  gates  of  both  dams.  All 
repairs,  maintenance  and  operation  of  same  are  left 
under  the  direction,  care  and  responsibility  of  the  United 
States.  The  amount  allowed  to  the  government  for  this 
purpose  is  grossly  inadequate,  and  a  large  amount  of 
government  money  will  have  to  be  provided  annually  for 
this  purpose.  The  maintenance  of  about  $3,000,000  worth 
of  metal  work  in  crest  gates,  lock  gates,  etc.,  would  cost 
alone  over  $150,000  per  year,  or  approximately  three 
times  as  much  as  the  entire  allowance  under  this  pro- 
posal for  all  repairs  and  maintenance. 

"Mr.  Ford's  proposal  is  based  upon  two  leases  of 
100  years  duration,  one  for  each  of  the  two  government 
dams.  Each  lease  is  to  be  automatically  renewed  at  the 
end  of  its  period.  No  provision  is  included  for  regula- 
tion of  the  selling  price  of  products  of  the  Ford  com- 
pany, and  no  license  fees  are  to  be  paid.  It  in  no  sense 
conforms  to  the  federal  water-power  act,  which  has 
many  provisions  to  .safeguard  the  public  and  requires 
all  licenses  on  navigable  streams  to  run  for  periods  of 
not  over  fifty  years." 

Other  Property  Acquired 

In  addition  to  the  acquisition  of  the  water-power 
plants  on  the  terms  given,  Mr.  Ford  in  his  offer  of  July 
8  propcses  to  acquire  for  the  sum  of  $5,000,000  various 
nitrate   plants,   steam   plants,   transmission    line?,    sub- 
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stations,  quan-ies  and  patents  which  have  cost  the 
government  to  date  $87,346,897.  On  investigation  the 
Electrical  World  finds  these  to  be  as  follows: 

Nitrate  P/a?(fs.— Nitrate  Plant  No.  1  embraces  about 
seventy  acres  of  land  just  outside  the  town  of  Sheffield 
and  on  the  lines  of  both  the  Louisville  &  Nashville  and 
the  Southern  Railroad  as  well  as  the  local  street  rail- 
way. In  addition  to  the  power  plant  and  process  build- 
ings, it  comprises  about  twenty-five  houses  for  general 
administrative  purposes,  employees'  homes,  etc.,  several 
miles  of  railroad  siding  and  .streets  and  recreation 
grounds.  Its  calculated  capacity  was  60,000  pounds  of 
ammonia  per  day  or  10,000  tons  annually. 

Nitrate  Plant  No.  2  is  located  on  a  bluff  on  the  south 
bank  of  the  Tennessee  River  and  three  miles  east  of 
Sheffield.  The  reservation  is  rectangular  in  shape  with 
a  river  frontage  of  10,900  ft.  and  a  north  and  south 
depth  of  9,200  ft.,  and  it  covers  2,200  acres.  As  at 
present  completed,  it  constitutes  the  foundation  of  a 
splendid  industrial  plant  capable  with  a  few  mndificu- 
tions  of  turning  out  other  products  and  commodities 
than  fertilizer.  •* 

The  plant  comprises  more  than  seventy-five  process 
buildings  and  a  total  of  2,400  structures  including 
employees'  quarters  and  houses.  The'  reservation 
includes  housing  for  a  permanent  town  of  12,000  people 
with  a  filtration  plant  capable  of  serving  20,000  persons, 
a  65,000,000-gal.  storage  re.servoir  and  settling  tank,  a 
sewage  system,  19  miles  of  permanent  roadway,  4  miles 
of  trolley  line  and  many  miles  of  railroad  siding. 

The  lime-burning  plant  includes  several  kilns,  each 
capable  of  handling  200  tons  of  raw  stone  per  day  and 
producing  100  tons  of  burned  lime.  Used  as  a  cement 
plant  for  which  all  necessary  auxiliaries  are  available, 
the  plant  could  produce  4,000  barrels  of  Portland  cement 
per  day,  and,  furthermore,  with  the  raw  materials  and 
power  at  hand,  this  is  an  adm.irable  location  for  such  an 
industry. 

The  carbide  department  is  complete  in  all  details  and 
can  produce  a  daily  output  of  500  tons. 

Steam  Plants,  Transmission  Lines,  Substations,  etc. 

Steam  Plants. —  (a)  The  steam  plant  at  Nitrate  Plant 
No.  1,  which  is  up  to  date,  has  an  installed  generating 
capacity  of  5,000  kw.  and  is  equipped  with  all  modern 
equipment  such  as  underfeed  mechanical  stokers,  con- 
densers, cooling  ponds,  etc. 

(b)  The  steam  plant  at  Nitrate  Plant  No.  2,  with  a 
capacity  of  00,000  kw.  in  one  high-efliciency  unit,  is, 
on  account  of  its  size,  even  more  completely  equipped 
than  the  No.  1  plant.  The  manufacturers  have  estimated 
that  this  plant  may  be  operated  with  a  lower  coal  con- 
sumption than  any  other  plant  in  the  world. 

(c)  The  extension  of  the  Warrior  Reserve  steam 
plant  at  Gorgas,  with  an  installed  capacity  of  one  30,000- 
kw.  steam-turbine  generating  unit  and  twelve  1,200-hp. 
boilers,  with  all  auxiliaries,  is  located  in  the  heart  of  the 
Black  Warrior  coal  fields,  on  the  banks  of  the  Warrior 
River,  with  ample  condensing  water  and  coal-handling 
facilities. 

This  last-named  plant  and  that  at  Nitrate  Plant  No.  2 
are  the  largest  and  most  complete  steam  plants  in  the 
South,  and  all  three  plants  are  of  permanent  character, 
designed  and  built  for  many  years'  service,  and  are  in 
distinct  contrast  with  the  temporary  types  of  construc- 
tion as  employed  in  cantonments  and  other  war  build- 
ings. 

Transmission    Lines.— The    110,000-volt,    30,000-kw. 


transmission  line,  90  miles  in  length,  connects  the  steam 
plant  at  Gorgas  with  Nitrate  Plant  No.  2.  This  line  is 
fitted  with  the  latest  type  of  insulation  and  is  paralleled 
by  a  private  telephone  line.  Patrolmen's  houses  are 
located  at  several  points  along  the  line. 

Substationx.- — The  substations  are  at  each  end  of  the 
Gorgas-Nitrate  Plant  No.  2  transmission  line.  In  them 
are  installed  two  banks  of  three  6,666-kva.,  110.000-volt 
to  13,200-volt  water-cooled  transformers  together  with 
high-tension  oil  switches,  lightning  arresters  and  con- 
trol apparatus.  Each  substation  has  a  rated  capacity  of 
40,000  kva. 

Waco  Quarry. — This  quarry  is  near  Russellville  on  a 
branch  of  the  Southern  Railway  and  is  served  by  the 
Gorgas-Nitrate  Plant  No.  2  transmission  line.  An 
ample  supply  of  limestone  may  be  secured  from  thi.s 
quarry,  and  the  government  has  already  expended 
several  hundred  thousand  dollars  in  the  development  to 
provide  sidings,  quarry  tracks,  quarrying  and  pumping 
machinery,  etc. 

Patents,  Processes,  Methods  and  Designs. — In  connec- 
tion with  the  two  nitrate  plants  the  government  acquired 
as  licensee  the  right  to  use  various  patents,  rights  and 
privileges  in  manufacturing  nitrates  for  war  purposes. 
An  exact  tabulation  of  these  rights  and  their  value  i.s 
from  their  ve-y  nature  difficult,  but  their  value 
estimated  in  millions. 

Result  to  Taxpayers 

•fc — ^  - 

Thus  it  would  appear  that  Mr.  Ford,  by  paying  to  tr.t- 
government  $5,000,000  for  property  which  cost  the 
government  more  than  $87,000,000  and  annual  interest 
and  sinking  fund  payments  eventually  equivalent  to  $2 
per  horsepower  of  installed  capacity,  proposes  to  acquire 
perpetual  control  of  all  the  natural  resources  at  Muscle 
Shoals,  plus  the  property  placed  there  by  the  govern- 
ment, at  a  total  cost  to  the  government,  with  the  new 
money  the  offer  calls  for,  of  $162,346,897.  In  addition 
Mr.  Ford  would  receive  perpetual  exemption  from  statf 
and  federal  taxes  and  license  fees  on  the  water-powei 
properties  which  all  other  developers  of  hydro-electrii 
power  must  pay.  Far  from  relieving  the  government  ol 
financial  burdens,  it  is  claimed,  the  plan  would  plunge  i' 
into  new  expenditures  of  many  millions  of  dollars, 
holds  out  a  specious  promise  of  cheap  fertilizer  which 
examination  proves  to  be  no  promise  at  all,  and  it  offer 
the  government  little  or  nothing  though  exacting  much 

Formally  presented  at  the  outset  by  skillfully  worde* 
statements  and  headlines  in  the  newspapers,  and  sup 
ported  by  a  campaign  of  propaganda  for  which,  it  i 
claimed,  funds  have  been  openly  solicited  and  collectei 
in  the  South.  Mr.  Ford's  offer  has  undoubtedly  receivt 
favorable  public  attention,  unju.stified  by  the  fact^ 
Fortunately  the  War  Department  officials  charged  will 
responsibility  in  the  matter  are  not  affected  by  sue 
propaganda  and  are  analyzing  the  propo.sal  in  detai 
They  will  no  doubt  not  enter  on  a:iy  program  until  th 
final  cost  can  be  reasonably  ascertained. 


Executive  Coinmittee  of  Southwestern 
N.  E.  L.  A.  Hold;*  >Ieeting 

A  MEETING  of  the  executive  committee  of  tl 
Southwestern  Geographic  Division.  N.  K.  L.  A.,  ws 
called  at  New  Orleans  for  Aug.  19  and  20  to  outline  tl 
work  of  the  division  for  the  coming  year.  The  divisic 
embraces  the  states  of  Arkansas,  Louisiana,  Mississipp 
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•klahoma  and  Texas.  The  movement  to  hold  sectional 
atherings  of  the  division  periodically,  where  subjects 
f  special  interest  to  those  engaged  in  the  industry  can 
,6  discussed  and  an  interchange  of  views  on  financial, 
dvertising  and  other  matters  may  take  place,  is  said  to 
e  gaining  support  in  this  territory.  W.  E.  Clements 
f  the  New  Orleans  Railway  &  Light  Company  had 
harge  of  the  arrangements  for  the  executive  committee 
iieeting  this  week. 


^reat  Lakes  Division,  N.  E.  L.  A.,  Changes 
Date  of  Convention 

rHE  date  for  the  annual  convention  of  the  Great 
Lakes  Division  of  the  National  Electric  Light 
Association  at  French  Lick  Springs,  Ind.,  has  been 
hanged  from  Sept.  14,  15  and  16  to  Sept.  21,  22  and  23. 
The  meeting  will  be  held  in  conjunction  with  that  of 
he  Indiana  Electric  Light  Association.  The  program 
jias  been  only  partly  arranged  and  tentatively  includes 
m  address  by  Milan  R.  Bump,  president  National  Elec- 
tric Light  Association;  a  paper  on  "Contract  Routine" 
py  R.  T.  Duncan,  Detroit  Edison  Company;  an  address 
jin  "The  Analysis  of  Kilowatts  Sold  for  Residence  Use" 
)y  George  Neal,  a  report  on  "Electric  Vehicle  Progress" 
)y  L.  T.  Carpenter,  Commonwealth  Edison  Company, 
and  a  talk  on  "The  Illinois  Committee  on  Public  Utility 
Information  and  Its  Future  Plans"  by  B.  J.  Mullaney. 
It  is  probable  also  that  Martin  J.  Insull,  past-president 
Df  the  National  Electric  Light  Association,  and  John  F. 
Gilchrist,  vice-president  Commonwealth  Edison  Com- 
tpany,  will  address  the  meeting  on  subjects  not  yet 
announced. 


I  President  Bump  Completes  N.  E.  L.  A. 
Committee  Appointments 

IN  ADDITION  to  appointments  of  committee  chair- 
men already  announced.  President  Milan  R.  Bump 
of  the  National  Electric  Light  Association  has  made  the 
'following  appointments  of  chairmen  of  special  national 
committees:  National  counselor  to  the  United  States 
Chamber  of  Commerce  and  national  representative  upon 
the  National  Industrial  Conference  Board,  .lohn  W. 
Lieb,  New  York  Edison  Company;  finance  committee, 
Joseph  B.  McCall,  Philadelphia  Electric  Company; 
water-power  development,  Franklin  T.  Griffith,  Port- 
land (Ore.)  Railway,  Light  &  Power  Company,  elec- 
'trical  resources  of  the  nation,  M.  S.  Sloan,  Brooklyn 
fN.  Y.)  Edison  Company;  lamps,  Frank  W.  Smith, 
United  Electric  Light  &  Power  Company,  New  York; 
wiring,  R.  S.  Hale,  Edison  Electric  Illuminating  Com- 
pany of  Boston;  insurance,  S.  E.  Wolff,  Hodenpyl, 
Hardy  &  Company,  New  York;  constitution  and  bylaws, 
W.  C.  L.  Eglin,  Philadelphia  Electric  Company;  Doherty 
?nd  Billings  prizes,  A.  S.  Loizeaux,  Consolidated  Gas, 
Electric  Light  &  Power  Company.  Baltimore. 

The  following  have  lieen  appointed  by  President 
Bump  as  chairmen  of  general  national  committees: 
Accident  prevention,  Charles  B.  Scott,  Bureau  of  Safety, 
Chicago;  company  employees'  organizations,  R.  B. 
Grove,  United  Electric  Light  &  Power  Company,  New 
York;  membership,  Walter  Neumuller,  New  York  Edi- 
son Company. 

The  second  meeting  of  the  national  executive  com- 
mittee, including  the  chairmen  of  committees  named 
above,  will  be  held  at  national  headquarters  Thursday, 


Sept.  1,  to  consider  the  N.  E.  L.  A.  program  for  the 
year  and  to  take  up  important  matters  including  the 
approval  of  budgets  for  divisional,  sectional,  committee 
and  headquarters'  activities. 


Women  to  Participate  in  Public  Relations 
Section  Work 

A  FEATURE  of  the  work  of  the  Public  Relations 
Section  of  the  N.  E.  L.  A.  during  the  coming  year 
will  be  the  educational  work  to  be  carried  on  with  the 
assistance  of  the  women  of  the  industry  and  other 
women,  as  shown  by  the  appointment  of  a  woman's 
committee  on  public  information,  which  has  just  been 
announced  by  Chairman  IMarlin  J.  Insull  of  that  section. 
This  committee  will  be  headed  by  M'ss  S.  M.  Sheridan, 
Detroit  Edison  Company,  the  other  members  being 
Miss  B.  H.  Lowerie,  H.  L.  Doherty  &  Company,  New 
York  City;  Miss  0.  A.  Bursiel,  Boston;  Miss  C.  H. 
Zillerson,  Philadelphia  Electric  Company,  and  ^Miss 
R.  E.  McKee,  Middle  West  Utilities  Company,  Chicago. 

Two  other  new  committees  are  included  in  the  organi- 
zation of  the  Public  Relations  National  Section.  These 
are  a  committee  on  employee  relations  with  the  public 
and  a  commitiee  on  public  speaking.  Their  chairmen 
will  be  H.  C.  Blackwell,  Kansas  City  (Mo.)  Power  & 
Light  Company,  and  H.  C.  Couch,  Pine  Bluff  (Ark.) 
Company. 

Howard  T.  Sands  of  Charles  H.  Tenney  &  Com- 
pany, Boston,  has  been  appointed  chairman  of  the  com- 
mittee on  state  organization  of  public  utility  informa- 
tion; W.  W.  Freeman,  Union  Gas  &  Electric  Company, 
Cincinnati,  of  the  committee  on  uniformity  of  state 
regulatory  laws;  M.  S.  Sloan,  Brooklyn  (N.  Y.)  Edison 
Company,  of  the  committee  on  relations  with  bankers; 
F.  R.  Coates,  Toledo  Railways  &  Light  Company,  of  the 
committee  on  upholding  the  industry,  and  P.  L.  Thom- 
son, Western  Electric  Company,  of  the  manufacturers' 
advertising  committee. 


Michigan  Electric  Light  Association 
Arranges  Program 

THE  tentative  program  arranged  for  the  annual 
convention  of  the  Michigan  Electric  Light  Asso- 
ciation, to  be  held  at  the  Hotel  Ottawa,  Ottawa  Beaeh, 
Mich.,  on  Tuesday,  Wednesday  and  Thursday  of  next 
week,  Aug.  23  to  Aug.  25.  includes  an  exhibition  on 
the  opening  day  of  a  publicity  motion  picture  prepared 
by  the  National  Electric  Light  Association.  On  Wed- 
nesday there  will  be  addresses  by  George  E.  Lewis, 
president  of  the  association;  Milan  R.  Bump,  president 
of  the  N.  E.  L.  A.;  M.  H.  Aylesworth,  executive  man- 
ager of  the  N.  E.  L.  A.,  and  W.  L.  Goodwin,  represent- 
ing the  Society  for  Electrical  Development.  At  the 
banquet  in  the  evening  Alex  Dow,  president  Detroit 
Edison  Company,  will  speak. 

On  Thursday  there  will  be  reports  from  the  com- 
mittee on  public  information,  of  which  IL  II.  Tinkham 
is  director;  the  committee  on  overhead  lines,  E.  Hol- 
comb  chairman,  and  the  committee  on  safe  wiring, 
J.  C.  Langdell  chairman.  James  V.  Oxtoby  of  the 
Detroit  bar  and  W.  W.  Potter,  chairman  of  the  Michigan 
Public  Utilities  Commission,  will  .speak.  Entertain- 
ment features  of  the  convention  include  dancing  and 
tournaments  at  golf  and  cards. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Municipal  Light  Plant  Makes  Good 
Showing. — The  city  of  Tacoma's  munic- 
ipal lighting  plant  made  a  net  profit 
of  $342,979  for  the  first  half  of  1921, 
according  to  an  official  report  published 
recently.  For  the  three  years  1918  to 
1921  inclusive  the  annual  net  profits 
have  averaged  over  .$450,000. 

Spectacular  Lighting  Effects  for 
Electrical  Show. — New  York  City,  ac- 
cording to  the  Edison  Monthly,  will  be 
treated  to  something  new  in  spectacular 
lighting  effects  when  its  electrical  show 
opens  in  the  Seventy-first  Regiment 
Armory  on  Sept.  28.  Illuminating  en- 
gineers are  working  on  plans  to  flood 
the  tall  tower  of  the  armory  with  light. 
The  scheme  will,  it  is  said,  probably 
combine  features  of  putline  illumination 
and  floodlighting  with  the  jewel  effects 
which  were  developed  for  the  Panama- 
Pacific  E.xposition.  A  battery  of  search- 
lamps  which  will  send  rays  to  all  parts 
of  the  city  will  top  the  display. 

The  Cobbler's  Child  at  Last  Gets 
Shod. — Although  only  a  few  miles  from 
Niagara  Falls,  the  village  of  Queenston, 
Ontario,  was  not  served  with  electric 
power  until  this  summer,  when  a  new 
"Hydro"  distributing  line  was  placed 
in  operation.  Si.xty  villagers,  says  the 
Canadian  Enrjineer,  have  now  at  last 
put  away  their  oil  lamps  and  purchased 
tungsten  bulbs.  Power  lines  have 
radiated  in  many  directions  from  the 
Falls  for  many  years,  carrying  power 
to  communities  hundreds  of  miles  away, 
but  it  happens  that  Queenston  is  not  in 
the  direct  path  of  any  of  these  lines, 
and  it  was  not  until  last  winter  that 
the  village  authorities  issued  debentures 
to  pay  the  cost  of  building  a  transmis- 
sion line  from  Niagara. 

Chicago  Utility  Development  Por- 
trayed in  Booklet. — A  graphic  portrayal 
of  the  development  of  public  utilities 
in  Chicago  since  1849  is  given  in  a 
booklet  just  published  for  the  Chicago 
Publicity  Club  by  the  Illinois  Committee 
on  Public  Utility  Information.  The 
publication  is  designed  for  distribution 
to  all  Chicago  users  of  public  utilities, 
which  includes  virtually  the  entire 
population  of  the  city,  and  plans  are 
under  way  to  make  the  distribution 
even  wider.  The  pamphlet  gives  his- 
torical and  other  data  on  the  electric 
light  and  power  companies  of  Chi- 
cago, the  elevated  railroads,  the  surface 
lines,  the  telephone  and  the  gas  indus- 
try. It  draws  a  sharp  contrast  between 
present  conditions  and  those  when  local 
utilities  were  small  or  did  not  exist  at 
all.  The  publication  is  in  line  with 
Other  activities  of  the  committee. 


IJyllesby  Sales  of  Stock  to  Customers 
Increase. — Despite  prevailing  financial 
and  industrial  conditions,  says  the 
BiiUenby  Monthly  Netvs,  the  Byllesby 
utility  companies,  pioneers  in  the  cus- 
tomer-ownership movement,  have  had 
no  difficulty  beating  the  preferred-stock 
.sale.s  record  of  the  first  half  of  last 
year.  Gross  sales  reported  for  the  first 
si.N  months  of  1921  aggregated  $3,877,- 
000  par  value,  distributed  in  7,220 
separate  tran«actions.  This  is  an 
increase  of  20  per  cent  in  the  volume 
of  securities  sold.  In  June  there  was 
the  usual  seasonal  decline  in  sales,  but 
at  the  same  time  upward  of  $.500,000 
of  preferred  stock  was  placed  with  the 
customers  of  the  companies. 

Driverless  Automobile  Controlled  by 
Radio. — Hundreds  of  people  hurrying  to 
work  in  Dayton,  Ohio,  one  morning 
recently  stopped  in  amazement  as  they 
saw  an  oddly  shaped  driverless  car 
about  8  ft.  long  wend  its  way  through 
the  business  section.  What  they  saw, 
reports  a  New  York  Times  correspond- 
ent, was  the  first  radio-controllefl  car. 
In  the  experiment,  conducted  by  Cap- 
tain R.  E.  Vaughn  of  McCook  Field, 
the  car  was  guided  through  the  traffic 
by  a  radio  apparatus,  attached  to  an 
automobile,  following  50  ft.  behind  it 
and  operated  by  Vaughn.  As  the  car 
approached  street  intersections  traflTic 
signals  were  observed,  and  the  horn 
was  blown  if  some  pedestrian  or  other 
obstacle  got  in  the  way. 

Detroit  May  Procure  Power  from 
Ontario  Hydro  System. — Mayor  Cousins 
of  Detroit  is  quoted  in  the  daily  press 
as  asserting  that,  following  a  conference 
with  Sir  Adam  Beck,  chairman  of  the 
Ontario  Hydro-Electric  Power  Com- 
mission, a  draft  contract  between  the 
city  of  Detroit  and  the  commission  for 
the  supply  of  hydro-electric  power  from 
Niagara  would  be  drawn  up  for  sub- 
mission to  the  Detroit  City  Council. 
The  initial  supply,  the  report  savs,  will 
be  about  60,000  hp.  Eventually"  a  new- 
transmission  line  will  have  to  be  con- 
structed. Mayor  Cousins  is  said  to 
e.xpect  that  the  city  will  not  only  be 
able  to  operate  new  municipally  owned 
street  railway  lines  with  this  power  but 
to  light  its  streets  as  well. 

Utah  Case  to  Go  to  Supreme  Court. 

An  appeal  to  the  United  States  Supreme 
Court  has  been  taken  by  some  of  the 
customers  involved  in  the  "special  con- 
tract" case,  wherein  the  Public  Utilities 
Commission  of  VUih  decided  some  time 
ago  that  a  number  of  the  special  con- 
tracts of  large  power  customers  of  the 
Utah  Power  &  Light  Company  were 
discriminatory  and  ordered  them  placed 
on  standard  schedules.  The  appeal  is 
taken  to  obtain  final  decision  as  to  the 
right  of  the  Public  Utilities  Commission 
of  Utah,  under  the  law  of  Utah  and  the 
federal  constitution,  to  change  the  rates 
fixed  in  the  contracts,  the  contention 
of  the  appellants  being  that  the  con- 
tracts were  signed  before  the  utilities 
act  of  the  state  went  into  effect  and 
that  the  commission  had  no  power  to 
alter  them.  The  commission  assumed 
the  power  to  change  the  rates  as  the 


result  of  a  long  hearing,  and  its  decisiotr 
was  sustained  by  the  Supreme  Court 
of  Utah. 

Power  Surcharge  Rate  Investigation. 
—The  Board  of  Public  Utility  Com- 
missioners of  New  .Jersey  has  inaugu- 
rated a  series  of  hearings  to  investigate 
the  25  per  cent  power  surcharge  of  the 
Public  Service  Electric  Company.  The 
inquiry  has  a  unique  feature  in  that  it 
will  include  only  240  customers  of  the 
company,  or  the  wholesale  power  users 
on  the  system.  In  1919  about  80  per 
cent  of  these  users  urged  the  com- 
mission to  continue  the  surcharge. 


Associations  and  Societies 

Northwest     As.sociation    Chairmen.^ 

At  a  meeting  of  the  executive  com- 
mittee of  the  Northwest  Electric  Light 
&  Power  Association  held  in  Portland, 
Ore.,  chairmen  of  the  four  associa- 
tion sections  were  chosen  as  follows: 
Accounting  Section,  J.  S.  Simpson, 
Spokane;  Commercial  Section,  A.  C. 
McMicken,  Portland;  Public  Relations 
Section,  W.  H.  McGrath,  Seattle;  Tech- 
nical Section,  Markham  Cheever,  Salt 
Lake  City.  Boise,  Idaho,  was  selected 
for  the  convention  of  June,  1922. 

X.  E.  L.  A.,  Iowa  Section. — This  sec- 
tion has  elected  the  following  officers 
for  1921-22:  President,  S.  C.  Dows, 
Iowa  Railway  &  Light  Company,  Cedar 
Rapids;  vice-presidents,  C.  N.  Chubb, 
People's  Light  Company,  Davenport, 
and  C.  A.  Sears,  Mississippi  River 
Power  Company,  Keokuk;  secretary- 
treasurer,  M.  G.  Linn,  Des  Moines  Elec- 
tric Company.  F.  J.  Hanlon,  O.  H. 
Simonds,  F.  H.  Brooks,  C.  S.  Macy, 
A.  W.  Jones,  H.  Bellamy,  E.  F.  Bul- 
mahn,  W.  J.  Bertke,  Don  Stems,  Chris 
Miller  and  John  A.  Reed  from  the 
executive  committee. 


Coming  .Meetings  of  Electrical  and 
Other  Technical  Societies 

Michifran  Electric  Light  Association  —  Ot- 
tawa Boacli.  Mich.,  Aug.  ;4-2.i.  (For 
program  see  "News  of  the  Industr>-.   ) 

N.  E.  L.  .-v..  Xew  England  Division — New 
London,   Conn.,  SopU    6-9. 

International  .\ssociation  of  Municipal  E1.-C- 
tiiiians  —  Colorado  Springs,  Col..   SfpL 

Pennsylvania  Electric  Association — Bedford 
Springs.  Ta.,  SepL  7-10. 

X.  E.  L.  .\,.  N'ebraska  Section  —  Omaha. 
Sept.  14  and  15. 

X.  E.  L.  A..  Great  Lakes  Division,  and 
Indiana  El.-ctric  Light  .Vssot-iation — 
Fri-noh  Lick  Springs.  Sept.  :i-i'3.  (For 
program  see  "Xews  of  the  Industry.") 

Association  of  Iron  and  Stoel  Electrical 
Engineers — Chicago.   Sept.   19-24. 

X'.  E.  L  .\.  Rocky  Mountain  Division,  and 
Colorado  Electric  Light.  I'ower  and  Ball- 
way  .\ssociation  —  Glenwood  Springs. 
Sept.   19-21. 

West  Virginia  -  Kentucky  Association  of 
.Mine.  -Mechanical  and  Electrical  Engi- 
neers— Huntington,  W.  Va.,  Sept.  ;0-23. 

Illuminating  Engineering  Sociotv — Roches- 
ter. N.  Y..  Sept.  1'6-J9.  (For  program 
see  issue  of  Aug.  13.  page  336.) 

-Vnierican     Electrochemical     Society  —  L.i^ 
Placid  Club.  X.   Y.,  Sept.  29-Oct.  1. 

-Mnerlcan  Electric  Railway  .\ssociation  — 
Atlantic  City.  X.  J..  Oct.  3-7. 

Empire  State  Gas  and  Electric  .-Vssociation 
—Lake  I'lacid.  X.  T..  OcL  S  and  7. 

N.    E.    L.    A..    Southeastern    Section — CI    ■ 
tanooga,  Tenn.,  Oct.  18-20. 


AUGUST  20,  1921 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Examination  of  Utility's  Books. — The 

;ities  of  Elkhart,  LiKonier,  Mishawaka 
and  South  Bend  and  large  power  users 
established  therein  having  applied  to 
:he  Indiana  Public  Service  Commission 
for  an  order  granting  authority  to  ex- 
amine the  books  and  property  of  the 
Indiana  &  Michigan  Electric  Company, 
:he  commission  denied  the  application, 
asserting  that  it  had  no  jurisdiction  to 
iiake  such  an  order,  except  in  the  case 
jf  an  agent  on  its  own  staff. 

Reproduction  Cost  During  1919-1921 
N'ot  Reasonable  Rate  Base. — "The  com- 
mission does  not  hesitate  to  state,"  de- 
clared the  California  Railroad  Commis- 
sion recently  in  its  Southern  California 
Edison  rate  hearings,  "that  reproduc- 
tion cost  new,  or  reproduction  cost  de- 
preciated, based  upon  price  conditions 
existing  during  1919,  1920  and  1921  is 
not  a  reasonable  basis  for  rate-fixing 
purposes,  except  in  so  far  as  it  applies 
to  those  portions  of  the  properties  that 
were  of  necessity  constructed  during 
the  period  of  high  prices." 

Inductive  Interference. — In  handing 
down  its  decision  in  what  is  known  as 
the  Homer  inductive  interference  case 
(see  Electrical  World,  July  9,  page 
84),  the  Illinois  Public  Utilities  Com- 
mission made  this  succinct  statement  of 
the  legal  issue  involved:  "The  law  is 
clear  that  public  utility  companies  exer- 
cising similar  franchises,  such  as  com- 
panies operating  transmission,  tele- 
phone and  telegraph  lines,  have  equal 
rights  in  the  hiphways,  and  that  prior- 
ity of  occupancy  by  one  company  does 
not  give  to  that  company  the  right  to  ex- 
clude other  such  companies  from  occu- 
pying the  highway.  Prior  occupancy 
may  perhaps  give  the  prior  occupant  a 
right  superior  in  some  respects  to  that 
of  a  later  comer.  This  superior  right, 
however,  is  limited  to  protection  from 
interference  substantial  in  character." 

^^haf  Is  a  Just  Mean  Between  Two- 
Vear  and  Ten-Year  Averages  in  Fixing 
Value?  —  In  placing  a  valuation  of 
$58.5.835  on  the  electric  property  and 
1469,252  on  the  gas  property  of  the 
Superior  Water,  Light  &  Power  Com- 
pany, which  the  city  of  Superior  is  ac- 
luiring  in  condemnation  proceedings, 
the  Wisconsin  Railro;'d  Commission 
thus  explained  how  it  arrived  at  thes  , 
fifrures,  which  are  nearly  40  per  cent 
under  those  of  the  company's  engi- 
neers: "The  company  relies  upon  the 
two-year  average  figures  and  upon  the 
unit  co:^ts  of  1920.  These  are  so  far 
•^ut  of  line  with  unit  prices  which  for- 
"lerly  prevailed  and  so  far  removed 
''■om  actual   investment  costs   that,   in 
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our  opinion,  they  should  not  be  given 
the  controlling  influence  which  the  com- 
pany seeks  for  them.  They  may,  per- 
haps, be  wholly  out  of  line  with  pre- 
vailing prices  in  the  not  far  distant 
future.  They  represent  a  temporary 
and  sporadic  condition.  They  would 
place  the  purchasers  of  this  property 
under  such  heavy  burden  of  investment 
as  to  be  wholly  unreasonable.  They 
represent  a  figui'e  which,  in  our  opinion, 
cculd  not  be  secured  from  a  willing  pur- 
chaser capable  of  negotiating  with  the 
company  were  the  company  seeking  a 
lair  purchase  price  for  its  property. 
The  reproduction  cost  estimate  on  the 
ten-year  average  basis  ended  April  1, 
1919,  of  the  commission  engineers 
represents,  on  the  whole,  some  inclina- 
tion to  the  pre-war  level  and  includes 
some  low-level  years.  We  believe, 
therefore,  that  a  level  of  unit  prices 
somewhat  higher  than  shown  by  this 
ten-year  average  is  justified.  The  city 
has  furnished  us  no  estimates  of  repro- 
duction cost,  the  company  only  with 
the  reproduction  estimates  already  re- 
ferred to.  There  is  no  five-year  aver- 
age in  evidence.  A  five-year  average 
ending  with  the  year  1919  would  con- 
tain four  years  which  clearly  repre- 
sented the  war-inflated  values  and  only 
one  year,  namely,  1915,  approaching  a 
pre-war  level.  We  think  this  would 
represent  a  somewhat  higher  level  than 
should  be  accepted.  We  have  made 
sufficient  investigation  of  the  unit  costs 
through  our  staff  to  arrive  at  the  con- 
clusion that  such  five-year  average 
would  not  be  far  from  a  reproduction 
cost  new  of  $1,398,000  and  a  reproduc- 
tion cost,  less  depreciation,  of  about 
$1,060,000,  omitting  materials  and  sup- 
plies. But  for  the  reasons  already  ex- 
pressed, and  taking  all  things  into  con- 
sideration, we  are  inclined  to  consider 
these  figures  as  somewhat  high  as  final 
basic  for  fixing  the  valuation  when  the 
investment  and  other  elements  are  also 
taken   into  account." 

Legality  of  "Period  of  Repose." — An 
important  decision  made  by  the  New 
York  Public  Service  Commission,  Sec- 
ond District,  before  its  supersession 
this  year,  hinged  on  the  power  of  the 
commission  to  change  the  rates  of  a 
petitioning  company  for  a  second  time 
within  the  period — in  the  case  at  issue 
twelve  months — set  in  the  order  last 
issued.  By  a  vote  of  three  to  two,  the 
commission  held  that  the  statutes  in 
fixing  a  "period  of  repose"  had  made  a 
new  revision  within  that  period  impos- 
sible, and  one  was  therefore  denied  to 
the  Lockwood  Light,  Iloat  &  Power 
Company,  even  though  the  chairman  of 
the  commission  expressed  the  opinion 
that  evidence  presented  showed  the  com- 
jiany  to  deserve  higher  rates.  The  dis- 
senting members  held  that  the  law 
should  not  be  construed  to  prohibit  a 
rate  change  when  unexpected  conditions 
had  made  the  rate  either  unreasonable 
and  extortionate  to  customers,  or  so  low 
as  to  threaten  the  ability  of  the  cor- 
poration to  continue  its  service.  The 
petition,  these  commissioners  held, 
should  be  treated  as  an  application  for 
a  rehearing. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Power  of  Reviewing  Commission 
Decisions  in  Illinois. — The  Public  Util- 
ities Commission  of  Illinois  is  given  no 
arbitrary  powers  by  the  statute  creat- 
ing it,  the  Supreme  Coui't  of  that  state 
has  declared  (ex  rel.  Illinois  Central 
Railroad  Company  vs.  Smith),  and  its 
orders  and  decisions  must  be  reason- 
able and  lawful.  Reviewing  courts  will 
examine  the  facts  on  which  the  com- 
mission's order  is  based,  and  if  there 
is  substantial  evidence  to  sustain  it, 
the  order  will  be  sustained.  (131  N.  E. 
371.)* 

Municipally  Owned  Public  Utilities 
Do  Not  Need  Certificate  of  Convenience 
and  Necessity. — The  Los  Angeles  Gas  & 
Electric  Corporation  brought  an  action 
to  enjoin  the  Department  of  Public 
Service  of  the  city  of  Los  Angeles  and 
the  Board  of  Public  Service  Commis- 
sioners of  that  city  from  erecting  and 
operating  an  electrical  plant  until  the 
California  Railroad  Commission  should 
issue  a  certificate  of  public  convenience 
and  necessity  therefor.  The  District 
Court  of  Appeal  affirmed  the  judgment 
of  the  court  of  first  instance  for  the 
defendant  on  the  ground  that,  the  Rail- 
road Commission  having  no  authority 
to  regulate  municipally  owned  utilities, 
no  such  certificate  was  necessary,  and 
the  Supreme  Court  denied  a  further 
hearing.     (197  Pac.  962.) 

What  Are  "Just  and  Reasonable" 
Rates? — "To  make  an  order  requiring 
a  public  utility  to  set  apart  yearly  a 
depreciation  fund  of  a  fixed  amount 
and  to  prevent  a  compliance  by  refus- 
ing the  income  necessary  for  that  pur- 
pose is  not  the  fixing  of  a  just  and 
reasonable  rate,"  the  New  Jersev  Su- 
preme Cc'.irt  as.-^erted,  in  Public  Service 
Railway  Company  vs.  Board  of  Public 
Utility  Commissioners,  in  the  course  of 
a  decision  upsetting  the  commission's 
findings  upon  the  company's  applica- 
tion for  a  10-cent  fare  and  remanding 
the  case  to  the  commission  with  instruc- 
tions to  fix  a  rate  which  would  be 
just  and  reasonable.  "The  question  is 
not  a  novel  one,  for  in  many  municipal- 
ities in  other  states  the  rate  has  been 
fixed  at  10  cents,  sometimes  with  a 
qualification  that  tickets  of  a  given 
quantity  shall  be  sold  at  a  less  rate, 
but  all  having  a  tendency  to  approxi- 
mate that  rate,  but  in  this  proceeding 
the  board  did  nothing  along  that  line; 
it  merely  refused  to  do  anything  to 
advance  the  present  rate,  which  the 
evidence  shows  is  not  just  and  reason- 
able in  view  of  existing  conditions." 


•Tho  left-hniul  numbcr.i  refer  to  the  vohitrn' 
.ind  the  rlght-hjitul  numbers  to  the  page  of 
thr-  National   Reporter  Syatem. 
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Men  of  the  Industry 

Changes  in  Personnel— Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Edwin  Gruhl,  who  was  elected  a  vice- 
president  of  the  North  American  Com- 
pany about  a  year  ago,  has  recently 
been  appointed  pcneval   manairer  work- 


ing with  the  new  president,  Frank  L. 
Dame.  Mr.  Gruhl  has  been  closely  as- 
sociated with  the  executive  matters  of 
the  company  since  November,  1912, 
when  he  was  made  assistant  to  the 
president.  He  was  graduated  from  the 
University  of  Wisconsin  in  1908  but 
delayed  his  course  one  year  to  enKage 
in  valuation  work  with  the  engineering 
staff  of  the  Wisconsin  Railroad  Com- 
mis.sion.  Later  he  served  as  the  statis- 
tician of  that  commission  until  his  con- 
nection with  the  North  American  Com- 
pany. Mr.  Gruhl  is  also  vice-president 
of  the  Wisconsin  Edison  Company.  Inc., 
and  president  of  the  Wells  Power  Com- 
pany, a  subsidiary  of  the  former. 

B.  M.  Larson  has  been  elected  a  fel- 
low in  the  University  of  Washington 
for  electromctallurgical  work  in  the 
Bureau  of  Mines  station  at  Seattle. 

Roy  E.  Chatfield  has  left  educational 
pursuits  in  California  to  accept  the  post 
of  executive  secretary  for  the  British 
Columbia  Electrical  Development  As- 
sociation, with  headquarters  at  Van- 
couver. 

L.  G.  Van  Ness,  formerly  vice-presi- 
dent of  the  Memphis  (Tenn  )  Gas  it 
Electric  Company,  and  well  known  in 
the  Middle  West  as  an  electrical  engi- 
neer, has  been  appointed  general  man- 
ager for  the  receivers  of  the  Cincin- 
nati, Lawrenceburg  &  .A.urora  Electric 
Street  Railroad.  For  the  last  three 
years  Mr.  Van  Ness  has  had  an  office 
in  Cincinnati  as  a  consulting  engineer. 


G.  F.  Klein  has  been  appointed  assist- 
ant chief  engineer  of  the  Union  Electric 
Light  &   Power  Company,   St.   Louis. 

William  M.  Eader,  Frederick,  Md., 
has  been  appointed  engineer  in  charge 
of  the  municipal  electric  light  plant  and 
system. 

B.  T.  Ergenbright,  who  has  been  man- 
ager for  the  Southern  Sierras  Power 
Company  at  Victorville,  Cal.,  has  re- 
signed to  become  manager  of  the  Bear 
Valley  Utiliiies  Company. 

Peter  Cooper  Hewitt  underwent  an 
operation  in  Paris  on  Tuesday,  Aug.  16, 
for  abdominal  trouble.  A  dispatch  to 
the  daily  press  says  that  the  surgeons 
expressed  entire  confidence  in  his  rapid 
recovery. 

Dr.  Ir^-ing  Langmuir,  assistant  di- 
rector of  the  research  laboratory  of  the 
General  Electric  Company,  sailed  for 
Europe  Aug.  13  to  attend  the  annual 
meeting  of  the  British  Association  for 
the  Advancement  of  Science,  to  be  held 
in  Edinburgh,  Scotland,  Sept.  7  to  14. 
He  will  also  attend  a  meeting  of  the 
Faraday  Society  in  London  on  Sept. 
28,  and  will  be  awarded  the  honorary 
degree  of  doctor  of  laws  by  the  Uni- 
versity of  Edinburgh  on  Sept.  13.  Dr. 
Langmuir  will  open  the  discussion  on 
molecular  structure  at  the  British  As- 
sociation meeting.  He  will  also  read  a 
paper  before  the  Faraday  Society  on 
chemical  reactions  on  surfaces  and  open 


Emmet  N.  Britton,  formerly  manag- 
mg  editor  of  the  Journal  nf  Electricity 
and  Western  Industry,  has  resigned  to 
become  assistant  to  the  general  man- 
ager of  the  San  Joaquin  Light  & 
Power  Corporation,  with  headquarters 
in  Fresno,  Cal.  Mr.  Britton  will  de- 
vote his  attention  particularly  to  pub- 
lic relations  and  the  extension  of  the 
public  policy  of  the  San  Joaquin  Light 
&  Power  Corporation,  which  has  been 
found  of  such  great  value  in  the  recent 
rapid  expansion  of  the  company.  Mr. 
Britton  is  a  native  Califomian.  He 
was  born  in  1892,  was  graduated  from 
the  University  of  California  in  electri- 


discussion  on  that  subject.  During  his 
stay  abroad  he  will  make  a  business 
trip  to  a  number  of  European  coun- 
tries. He  is  expected  to  be  absent  from 
the  United  States  between  two  and 
three  months. 


cal  engineering  in  1914,  and  subse- 
quently was  in  the  employ  of  the 
Pacific  Gas  &  Electric  Company  as 
superintendent  of  the  Drum  district 
and  of  the  gas  works  in  Sacramento. 
He  served  in  the  war  as  first  lieutenant 
in  charge  of  '■ommunication  for  the  363d 
infantry.  Mr.  Britton  was  first  con- 
nected with  the  San  Francisco  office  of 
the  McGraw-Hill  Company  in  the  spring 
of  1020.  He  is  a  son  of  John  A.  Brit- 
ton, vice-president  a»d  general  mana- 
ger of  the  Pacific  Gas  &  Electric  Com- 
pany, who  is  widely  recognized  as  the 
dean  of  the  electrical  industry  on  the 
Pacific  Coast  because  of  his  broad  vision 
:ind  the  inlUience  he  has  wielded  in  elec- 
trical development  in  that  section  diir- 
ing  the  past  forty-seven  years.  The 
younger  Britton  possesses  many  of  the 
characteristics  of  his  father,  and  has 
:ilready  won  distinction  from  his  studies 
and  interpretations  of  the  influence  of 
electric  service  in  the  development  of 
Western  industries. 

J.  B.  Wheeler  has  been  appointed  as 
sistant  chief  engineer  of  power  plants 
in  charge  of  the  Ashley  Street  station 
of  the  Union  Electric  Light  &  Power 
Company.  St.  Louis. 

Dr.  .\lbert  A.  Michelson  of  Chicago, 
winner  of  the  Nobel  prize  for  physics 
in  1907,  has  gone  to  Pasadena.  Cal., 
to  resume  the  experiments  in  measure- 
ment of  light  that  he  carries  on  an- 
nually in  association  with  the  Mount 
Wilson  Solar  Observatory  and  the  Cali- 
fornia Institute  of  Technology. 
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R.  A.  Lundquist,  electrical  engineer, 
Minneapolis,  has  been  appointed  by  Sec- 
retary of  Commerce  Hoover  to  take 
immediate  charge  of  the  new  commod- 
ity di\ision  which  will  deal  with  export 
problems  in  electrical  goods  of  all  kinds. 
Mr.  Lundquist  was  born  in  Red  Wing, 
Minn.,  and  received  his  primary  educa- 
tion there.  His  higher  education  was 
obtained  at  the  University  of  Minnesota, 
from  which  he  was  graduated  with  the 
degree  of  electrical  engineer  in  1903. 
His  first  engineering  position  was  with 
the  Missouri  River  Car  Company.  He 
was  stationed  at  Helena.  Mont.,  as 
assistant  to  the  company's  electrical 
engineer  there.  He  spent  the  summer 
of  1907  at  the  Westinghouse  plant  in 
order  to  acquire  manufacturing  expe- 
rience. Later  in  that  year  he  became 
connected  with  the  La  Crosse  (Wis.) 
Water  Power  Company  as  an  electrical 


engineer.  He  retained  that  position 
until  1911,  when  he  opened  an  office  in 
Minneapolis  to  do  general  consulting 
work.  He  continued  in  that  field  of 
activity  until  1916,  when  he  undertook 
an  investigation  of  the  foreign  elec- 
trical field  for  the  Bureau  of  Foreign 
and  Domestic  Commerce.  On  his  first 
trip  abroad  he  investigated  the  markets 
for  electrical  goods  in  Australia,  New 
Zealand,  China,  Japan,  Korea  and  east- 
em  Siberia.  On  a  second  trip  for  the 
Department  of  Commerce  Mr.  Lundquist 
visited  British  South  Africa,  Portuguese 
East  Africa,  British  East  Africa  and 
India. 

Commander  C.  S.  McDowell,  U.  S.  N., 
former  vice-president  of  the  A.  I.  E.  E. 
received  the  honorary  degree  of  doctor 
of  science  from  the  University  of  Wis- 
consin. 

Brig.-Gcn.  George  H.  Harries,  vice- 
president  of  H.  M.  Byllesby  &  Company, 
who  acted  as  chief  of  the  allied  commis- 
sion in  charge  of  prisoners  of  war  in 
Germany  after  the  armistice,  has  been 
decorated  with  the  Order  of  Leopold  by 
the  Belgian  Ambassador,  in  recognition 
0?  his  services  in  behalf  of  the  Belgian 
prisoners.  The  ceremony  took  place  re- 
cently at  the  Belgian  Embassy  in  Wash- 
ington in  the  presence  of  officers  of  the 
Belgian   and   American   amies. 


M.  P.  H.  Smith  has  been  appointed 
manager  of  the  power  division  of  the 
Atlanta  office  of  the  Westinghouse  Elec- 
tric &   Manufacturing  Company. 

H.  H.  Bradley  of  the  International 
General  Electric  Company  has  left  the 
Schenectady  office  of  the  company  to 
become  its  special  representative  in 
San  Juan,  Porto   Rico. 

John  J.  Swan  has  become  associated 
with  the  Engineering  Business  Ex- 
change, New  York.  Mr.  Swan  was 
formerly  connected  with  the  Prest-o- 
Lite  Company,  Indianapolis. 

John  D.  Nicklis  has  been  appointed 
manager  of  supplies  and  purchases  of 
Manning,  Maxwell  &  Moore.  Inc.,  and 
affiliated  companies,  with  headquarters 
at  119  West  Fortieth  Street,  New  York. 

J.  D.  Sparks  has  been  appointed  rep- 
resentative in  Utah,  Idaho  and  Mon- 
tana of  Landers,  Frary  &  Clark,  New 
Britain,  Conn.  Mr.  Sparks  was  for- 
merly employed  in  the  sales  department 
of  the  Western  Electric  Company.  Salt 
Lake  City. 

Everett  Morss,  president.  Simplex 
Wire  &  Cable  Company.  Boston,  has 
been  elected  president  of  the  Boston 
Chamber  of  Commerce.  Mr.  Morss  is 
chairman  of  the  executive  committee 
and  a  member  of  the  corporation  of  th^' 
Massachusetts  Institute  of  Technology. 

D.  W.  Niven.  for  twenty-one  years 
connected  with  the  General  Electric 
Company  and  since  1910  with  its  marine 
department,  has  been  appointed  man- 
ager of  that  department.  He  entered 
the  employ  of  the  company  as  a  test 
man  in  the  switchboard  drafting  de 
partment,  later  becoming  connected 
with  the  power  and  mining  engineering 
department. 

Joseph  D.  R.  Freed,  who  during  the 
war  was  radio  engineer  at  the  radio 
test  shop  in  the  Washington  (D.  C.) 
Navy  Yard  and  subsequently  for  over 
two  years  designing  engineer  and  then 
assistant  chief  engineer  of  the  Wireless 
Improvement  Company,  has  organized 
the  Radio  Manufacturing  Company,  156 
Fifth  Avenue,  New  York,  to  manufac- 
ture radio  apparatus  of  all  kinds. 
Mr.  Freed  will  also  act  in  the  capacity 
of  consulting  radio  engineer  and  is  pre- 
pared to  undertake  radio  engineering 
commissions. 

D.  E.  HajTier,  formerly  with  the 
Harry  M.  Hope  Engineering  Company, 
Boston,  is  now  connected  with  the  In- 
terborough  Rapid  Transit  Company, 
New  York  City,  in  the  capacity  of  as- 
sistant engineer  in  the  economic  divi- 
sion. Mr.  Hayner's  experience  has  been 
largely  in  the  electrical  design  of  sta- 
tions and  industrial  plants.  He  was 
engaged  in  this  line  while  with  the 
Harry  M.  Hope  company.  Previously 
he  had  been  with  the  General  Electric 
Company  as  designer,  including  some 
time  spent  on  the  design  of  the  control 
boards  of  the  Panama  Canal  locks. 
Among  other  connections  he  has  held 
positions  with  the  Electric  Bond  & 
Share  Company,  New  York  City;  Stone 
&  Webster,  Boston;  Monks  &  Johnson, 
Boston,  and  the  New  York  Municipal 
Railway  Corporation. 


Hoyt  Catlin  has  been  made  advertis- 
ing manager  of  the  Bryant  Electric 
Company,  Bridgeport,  Conn.  He  was 
formerly  with  Landers,  Frary  &  Clark, 
New  Britain,  Conn.,  and  has  been  iden- 
tified with  the  electrical  industry  for 
manv  vears. 


Obituary 


George  W.  Thomas,  president  R. 
Thomas  &  Sons  Company,  manufacturer 
of  electrical  porcelain.  East  Liverpool. 
Ohio,  died  at  his  home  in  that  city  on 
Aug.  7,  following  a  long  illness.  Mr. 
Thomas  was  born  in  East  Liverpool 
in  1852,  and  in  1869  became  associated 
with  his  father  in  the  manufacture  of 
doorknobs    first    at    Beaver    Falls,    Pa., 


and  afterward  at  East  Liverpool  and 
Lisbon,  Ohio.  In  1896  the  Lisbon  plant 
was  devoted  exclusively  to  the  manu- 
facture of  electrical  porcelain,  a  line 
of  business  in  which  the  fii-ni  was  a 
pioneer.  It  is  said  to  have  been  the 
first  to  make  porcelain  for  use  on  high- 
voltage  transmission  lines.  Mr.  Thomas 
was  also  identified  with  silica-produc- 
ing firms  in  East  Liverpool  and  in  Ore- 
gon, 111. 

George  D.  Munsing,  for  several  years 
manager  of  the  Consumers'  Electric  & 
Street  Railway  Company  of  Tampa, 
Fla.  (now  the  Tampa  Electric  Com- 
pany), died  recently  at  Red  Bank,  N.  J. 

Charles  O.  Bond,  manager  of  the 
physical  laboratory  of  the  United  Gas 
Improvement  Company  of  Philadelphia, 
died  on  Aug.  2.  He  was  the  first  past- 
president  of  the  Illuminating  Engineer- 
ing Society  to  die  since  the  society  vvas 
founded  iri  1906.  Mr.  Bond  was  elected 
president  of  the  society  in  1913  and 
had  previously  been  a  vice-president. 
Throughout  the  life  of  the  society  he 
had  been  prominent  in  committee  work, 
and  he  had  served  for  a  number  of 
years  on  the  committees  on  lighting 
legislation,  nomenclature  and  stand- 
ards, and  reciprocal  relations.  He  was 
also  a  member  of  the  society's  war 
service  committee. 


Trade  and  Market  Conditions 


Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Some  Further  Price   Ri'duclions  on 
Power  Apparatus 

SINCE  the  announcement  of  price  reductions  of  10  pel' 
cent  on  integral  motors,  control  and  starting  equipment, 
effective  about  July  9  to  July  12,  some  further  reductions 
have  been  announced  at  various  dates  since  then  and  on  sev- 
eral kinds  of  electrical  equipment.  Oxide-film  lightning  ar- 
resters show  an  average  lower  list  price  of  about  8  per  cent, 
effective  Aug.  8.  Certain  makes  of  distribution  trans- 
formers in  sizes  up  to  500  kva.  were  lowered  about  10  per 
cent  around  July  21  and  22.  At  least  one  make  of  station 
relay  on  Aug.  12  was  reduced  10  per  cent.  Some  fractional- 
horsepower  motors  were  marked  off  10  pt  •  cent  the  last 
Week  in  July,  while  others  in  the  single-phase  type  tily  did 
not  come  down  till  Aug.  3. 

Inquiries  are  apparently  increasing  in  number  for  motors, 
and  here  and  there  the  orders  are  coming  in  in  slightly 
greater  volume,  but  still  each  order  is  rather  small  in  value. 
Figuring  of  inquiries  and  proposition  work  are  keeping 
motor   salesmen   busy. 


Seven  Millions  to  Be  Spent  for 
Telephones 

THE  National  Admir'stralion  of  Posts  and  Telegraphs 
of  Uruguay,  according  to  reports  from  Montevideo,  has 
signed  provisionally  a  contract  with  an  American  banking 
syndicate  headed  by  the  Equitable  Trust  Company  of  New 
York  for  a  loan  of  $9,000,000.  The  money  is  to  be  used  for 
the  construction  of  an  underground  telephone  system.  It 
will  be  issued,  it  is  said,  at  91  and  bear  interest  at  8  per 
cent.  The  understanding  is  that  the  money  will  remain  in 
the  United  States  for  the  purchase  of  material.  Conditional 
on  the  successful  negotiation  of  the  loan,  the  contract  has 
been  placed  with  the  Western  Electric  Company  for  the 
entire  telephone  plant,  both  inside  and  outside,  to  the 
extent  of  about  $7,000,000 


Cases  of  Motor-Driven  Devices  to  Be 
More  Fully  Marked 

ONE  of  the  recommendations  whicli  were  unanimously 
adopted  by  the  members  of  the  Electrical  Supply  Job- 
bers' Association  at  their  last  general  meeting,  held  in  May, 
was  "that  manufacturers  of  motor-driven  devices  be  re- 
quested and  urged  to  mark  plainly  cases  in  such  a  way  that 
information  concerning  voltage,  frequency  and  the  serial 
number  of  the  motor  can  be  readily  ascertained,  as  well  as 
other  important  details  with  reference  to  the  appliance, 
without  in  any  case  making  it  necessary  to  open  the  box 
or  crate  to  learn  the  details  concerning  the  appliance  packed 
therein." 

The  recommendation  was  drawn  up  by  the  committee  on 
motor-driven  devices  after  a  careful  study  of  the  situation, 
as  a  means  of  overcoming  some  of  the  difficulties  en- 
countered by  jobbers,  distributers  and  dealers  in  ware- 
housing and  selling  these  devices.  On  July  15  the  national 
representative  of  the  association  sent  copies  of  this  recom- 
mendation to  all  manufacturers  of  motor-driven  devices 
asking  their  co-operation,  and  to  date  he  has  received 
sufficient  answers  to  satisfy  himself  that  the  jobbers  are 
being  supported  in  their  request.  Many  answers  state  that 
the  marking  is  now  being  placed  on  the  cases  and  others 
Hiat  it  will  be  done.     The  secretary  of  the  Amevicin  Wash- 


ing Machine  Manufacturers'  Association,  for  instance,  ha^ 
taken  the  matter  up  with  all  members  of  that  association 
and  is  waiting  for  the  replies. 


British  Possessions  Import  Meters 
Heavily  in  1920 

FOR  the  year  1920  exports  of  meters  and  measuring  in- 
struments from  the  United  States  amounted  to  a  value 
of  $2,676, .548.  This  figure  is  8  per  cent  less  than  the  ex- 
ports for  the  previous  year,  which  amounted  to  $2,891,307. 
Canada  took  the  greatest  amount,  with  $488,.568,  while 
Japan  was  a  close  second  and  England  a  poor  third.  Cuba, 
fourth,  took  a  large  amount  for  that  island,  but  it  was  only 
one-third  that  of  Canada. 

In  considering  these  exoorts  from  a  national  standpoint. 
England  and  her  possrssions — Canada,  Australia,  New  Zea- 
land and  British  South  Africa — took  meters  and  measurinL 


Jon.     Feb.     Mar    Apr.      Hay   June    July     Aug.    Sept.  Oct.     Nov.      Pec 
METER  EXPORTS  IN  1920  BELOW  THOSE  OF  1919 

instruments  in  value  of  $922,177,  34  per  cent  of  the  total  ex- 
ports. 

From  a  geographical  standpoint,  the  greatest  value  went 
to  North  America,  including  Cuba,  which  absorbed  §747,740, 
or  28  per  cent  of  the  total  exports.  Asia  took  the  next 
greatest  amount,  with  $.589,220,  or  22  per  cent,  closely  fol- 

MKTER  KXPORTS  FOR  YE.VR  1920 

Canada $488. 5r  • 

Japan 441. or 

England :}?>;. 

Cuba 163.6); 

China 148,14) 

Brazil 131.621 

Australia 111.458 

Italy 101.554 

.Mcxioo 95.515 

Spain 

Arjtentina.    .    , 
Philippine  Island 


Frai 

New  Zealand 

Netherlands 

British  South  Alriru. 

HelKium 

Dutch  Eaatlndiei.  .  . 

Denmark 

Peru 

Sixty  other  countrion  i 


>.e28 
>.5I5 
1.673 
3.242 


itporting  metera  and  meoxurinfE  instnuuentji 


Total. 


lowed  by  Europe,  with  $.568,323,  or  21  per  cent.  The  islands 
southeast  of  Asia  took  9  per  cent,  and  the  South  American 
countries  imported  only  S  per  cent. 

The    accompanying    list    of    countries    shows    only    those 
which  took  in  $25,000  and  more  of  meters  and  measuring  in- 
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struments,  and  the  sixty  other  countries  which  imported 
American  meters  took  a  total  of  $260,877.  These  figures 
were  compiled  by  the  Electrical  World  from  data  ob- 
tained from  the  Bureau  of  Foreign  and  Domestic  Commerce, 
Washington,  D.  C.      ^ 

Virtual  Tariff  Bill  Passes  British  House 
of  Commons 

WHAT  purports  to  be  a  tariff  measure  without  being 
called  such  is  the  bill  providing  for  the  safeguarding 
of  British  industries  which  was  passed  by  the  House  of 
Commons  on  Aug.  12.  The  bill  was  certified  by  the  Speaker, 
since  the  House  of  Lords  is  powerless  to  amend  it  because 
of  its  being  a  money  bill. 

One  of  its  clauses,  it  is  said,  provides  for  the  levying  of 
a  customs  duty  of  33S  per  cent  ad  valorem  on  importations 
entering  the  United  Kingdom  of  optical  glass,  optical  instru- 
ments, scientific  glassware,  porcelain  instruments,  mae- 
netos,  tungsten  and  its  products,  synthetic  and  organic 
chemicals,  except  dyestuffs;  colors,  coloring  matters  and 
fine  chemicals. 

Another  clause  provides  for  duties  on  any  articles  not 
mentioned  which  the  Board  of  Trade  under  the  act  will 
have  the  power  to  specify  on  the  ground  that  the  said 
articles  are  being  sold  or  offered  in  the  United  Kingdom  at 
prices  below  their  production,  or,  owing  to  exchange  depre- 
ciation, at  prices  below  what  they  can  profitably  be  produced 
for  in  Great  Britain. 


make  a  practice  of  carrying  large  stocks  are  in  a  position 
to  respond  at  once  to  increased  demand  through  the  utiliza- 
tion of  the  extra  facilities  put  in  during  the  war.  The 
schedule-material  maker  is  in  a  strong  position  to  meet 
the  requirements  of  a  boom  in  building  should  one  develop. 
Labor  is  more  efficient,  sales  organizations  are  on  their 
toes  for  business,  jobbers  are  buying  more  consistently, 
raw  material  has  been  pretty  well  reduced  in  volume,  and 
prices  are  lower  than  for  some  time.  Improved  banking 
conditions  are  telling  of  better  credits,  and  there  is  ground 
for  real  optimism  in  viewing  the  future  of  this  branch 
of  the  electrical  industry. 


Better  Tone  in  Switch  and  Socket  Market 

MANUFACTURERS  of  wiring  devices  interviewed  last 
week  by  a  representative  of  the  Electrical  World 
uniformly  agreed  that  the  low  point  in  the  trade  depression 
has  now  passed  and  that  a  gradual  improvement  in  market 
oonditions  may  be  expected  to  continue  during  the  coming 
months.  Not  only  are  inquiries  increasing  considerably 
in  volume  but  also  actual  orders  are  showing  a  tendency 
to  increase.  One  of  the  leading  Connecticut  producers  of 
wiring  devices  said  that  the  jobbers  in  his  section  of  the 
country  are  now  ordering  from  thirty  to  sixty  days'  sup- 
plies in  switch  and  socket  products,  which  is  a  very  favor- 
able indication  of  improving  conditions.  This  plant  has 
gone  upon  a  schedule  of  five  days  per  week  within  a  few 
days  past  and  expects  to  dispose  of  its  higher-priced  raw 
material  through  production  within  the  next  three  or  four 
months.  Another  manufacturer  has  adopted  a  four-day 
week  after  a  rather  protracted  run  at  three  days.  The  an- 
nual fortnightly  vacation  shutdown  is  in  process  at  an- 
other large  establishment,  and  another  producer  is  await- 
ing expansion  in  the  building  field  before  pushing  his  out- 
put to  higher  levels;  but  by  and  large  the  volume  of  domes- 
tic trade  is  clearly  improving. 

Manufacturers  who  briefly  commented  on  the  recent  price 
movements  in  this  field  pointed  out  that  a  fairly  stabilized 
condition  has  now  been  reached.  Opinions  differ  as  to  the 
effect  of  these  late  downward  movements  on  orders.  None 
held  that  the  reductions  established  caused  any  boom  in 
sales,  but  several  agreed  that  jobbers  are  disposed  to  order 
more  freely  now  that  prices  are  easier.  The  opinion  was 
vigorously  affirmed  that  prices  are  sufficiently  stable  now 
to  warrant  reasonable  buying  for  expected  needs  of  the 
next  few  months.  It  has  been  pointed  out  that  the  cost  of 
wiring  devices  is  a  very  small  percentage  of  the  total  ex- 
pense of  building,  and  it  is  viddely  believed  that,  electri- 
cally speaking,  it  is  time  to  go  ahead  on  necessary  con- 
struction without  waiting  for  further  price  changes  which 
would  make  but  little  difference  in  the  ultimate  cost  of 
jobs.  One  manufacturer  pointed  out  that  his  prices  are 
now  on  the  level  of  Jan.  1.  1916,  and  while  foreign  business 
is  greatly  hampered  by  the  exchange  and  credit  situation, 
the  domestic  output  is"  expected  to  show  a  further  decided 
gain  next  month. 

Stocks  are  sufficient  to  make  deliveries  very  easy  on  al- 
most all  standard  lines.  One  factory  reports  filling  seventy- 
six  out  of  eighty  items  on  a  recent  order  from  stock.  An- 
other has  probably  $400,000  in  finished  product  ready  for 
shipment  on  demand.     Even  those  factories  which   do  not 


Lower  Prices  Recorded  on  Cast  Iron 
Conduit  Bodies 

NEW  discount  schedules  of  from  5  per  cent  to  13  per 
cent  additional  discounts  on  cast  iron  conduit  bodies 
such  as  condulets,  v.v.  fittings,  taplets,  unilets,  etc.,  were 
announced  this  week.  The  value  of  the  order  and  its  quan- 
tity as  relates  to  standard  package  units  are  considered 
in  the  new  prices. 

Formerly  orders  in  less  than  one-fifth  standard  pack- 
age lots  were  sold  at  list  prices;  on  one-fifth  standard  pack- 
age lots  5  per  cent  was  allowed,  and  on  standard  packages 
and  over  the  discount  was  15  per  cent.  The  new  schedule 
provides  that  on  orders  for  quantities  totaling  less  than  $15 
list  price  a  discount  of  5  per  cent  will  be  allowed  on  less 
than  standard-package  lots  and  15  per  cent  on  standard 
packages.  Orders  totaling  $15  but  less  than  $100  list  price 
are  discounted  10  per  cent  for  less  than  standard  package 
and  20  per  cent  for  standard  packages.  Orders  amounting 
to  $100  and  over  receive  a  discount  of  20  per  cent  for 
less  than  standard  packages  and  28  per  cent  for  standard 
packages. 

Metal  Market  Situation 

THE  copper  market  presents  a  stronger  tone,  particu- 
larly as  producers  are  quite  unwilling  to  sell  any  large 
amounts  at  the  prevailing  price  of  12  cents  for  spot  and 
August,  delivered.  This  is  said  to  be  below  production 
cost  in  most  cases,  but  producers  feel  that  this  level  will 
not  hold  much  longer.  There  is  especially  little  desire  to 
sell  to  traders  at  this  figure  to  hold  for  a  better  market. 
Inquiries  are  being  received  from  consumers  in  much  larger 
numbers  than  heretofore,  showing  a  feeling  out  of  the 
market  to  care  for  returning  business.  For  September 
12.25  cents  a  pound  is  the  producers'  quotation,  although 
12.12J  will  be  taken. 

The  Copper  Export  Association  on  Aug.  15  is  reported 
to  have  paid  off  its  Series  A  notes,  due  Feb.,  1922,  in  an 
amount  of  $1,000,000.  It  is  said  the  funds  for  the  trans- 
action came  from  sales  of  copper  abroad. 

Lead  price  is  holding  officially  at  4.40  cents,  but  the  out- 
side market  is  4.45  cents  for  prompt.  Buying  is  fairly 
active.  Slightly  higher  figures  are  being  quoted  in  the 
scrap  copper  and  brass  market,  but  not  because  of  any 
heavier  buying. 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening   of  Business   on    Monday   of   This   Week   for 

I  oints  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


WHILE  virtually  every  district  reports  a  spotty  con- 
dition of  the  electrical  jobbing  industry,  the  New 
York  territory  reports  a  noticeable  improvement  in  orders 
and  Portland  and  Spokane  also  show  some  improvement. 
In  New  York  the  buying  seems  to  be  less  spasmodic 
and  on  a  better  weekly  level.  Inquiries  are  on  the  mend 
in  general  and  are  making  much  work  for  motor  sales 
departments.  There  is  better  activity  in  short  line  exten- 
sions of  utilities  in  the  Middle  West  and  in  the  South. 

Conditions  are  improving  fundamentally.  In  the  South 
residence  building  is  keeping  up  a  good  movement  of  con- 
struction materials;  agricultural  communities  are  in  better 
condition  in  St.  Louis  districts;  che  live-stock  situation  in 
the  Intermountain  region  is  improving  and  money  is  slightly 
easier;  textile,  rubber  and  shoe  industries  in  New  England 
are  working  well.  Building  in  New  England  is  holding  up 
well  but  has  not  come  to  the  electrical  stage.  Strikes  in 
the  building  fields  in  San  Francisco  are  upsetting,  but  still 
some  building  is  going  on.  Range  and  water-heater  sales 
are  good  there.  In  the  Northwest  lumber  and  coal  are 
moving  quite  well  and  the  wheat  harvest  is  satisfactory. 
Collections  are  holding  their  own  throughout  the  country. 

Secretary    of    Labor    Davis    estimates    .5,735,000    unem- 
ployed at  this  time  in  the  United   States. 

NEW  YORK 

Without  doubt  there  is  a  noticeable  improvement  in  the 
general  condition  of  the  electrical  trade  in  this  territory. 
Business,  which  three  weeks  ago  flared  up  for  one  or  two 
days  a  week  and  then  flattened  down  to  almost  nothing,  has 
steadied  to  a  more  continuous  flow  of  small  to  moderate- 
size  orders.  Jobbers  who  were  very  skeptical  about  the 
possible  return  of  activity  prior  to  the  fall  report  that 
their  sales  are  showing  increases  from  week  to  week. 

The  demand  for  materials  for  residential  wiring  con- 
tinues and  is  being  augmented  by  additional  requirements 
for  new  business  buildings  and  a  certain  amount  of  indus- 
trial work.  A  number  of  new  buildings  are  coming  into 
the  electrical  stage  and  other  construction  work  is  now 
under  way  and  will  be  ready  for  the  wiremen  during  the 
fall.  Further  inquiries  for  material  for  new  construction 
work  continue  to  come  in,  and  the  sale  of  small  motors  of 
from  .5-hp.  to  20-hp.  shows  signs  of  renewed  activity. 

Collections  cannot  be  termed  "good,"  but  few  of  the 
electrical  credit  men  report  excessively  long  collections. 
These  conditions  in  the  electrical  trade  seem  to  be  much 
better  than  in  some  other  trades  and  industries  which  vir- 
tually have  been  at  a  standstill  for  the  last  six  months. 
Furthermore,  a  good  many  of  the  accounts  which  are 
dirticult  to  collect  were  contracted  by  industries  whose 
plants  have  shut  down  during  the  period  of  depression. 

Conduitii — Prices  remain  virtually  unchanged  since  last 
■week  In  2,500-ft.  lots  i-in.  black  is  quoted  at  $55  to  $58; 
g-Ir...  $74  to  $77;  1-in.,  $105  to  $106.76.  Galvanized  pipe 
in  the  fame  sizes  is  a.  follows:  $62.75,  $81.50  and  $116.96. 
fevocljs  are  fair  and  wen  distributed  and  immediate  ship- 
nien*'  van  be  made.  Demand  continues  to  be  steady,  al- 
thou»il  ."ules  are  mostly  in  small  (juantities. 

Flexible  Armored  Conductor. — Demand  continues  to  be 
fr.iriy  PClive  in  small  quantities  and  stocks  are  good.  The 
pr-ce  for  No.  14,  two-wire,  single-strip  remains  at  $48 
ppi  1,000  ft. 

Rubhor-Covorod  Wire. — Stocks  are  good  and  the  demand 


for  rubber-covered  is  steadv.  Sales  are  usually  in  small 
lots  covering  immediate  requirements.  No.  14  rubber-cov- 
ered was  quoted  this  week  at  $6.50  to  $6.77  per  1,000  ft. 
There  does  not  seem  to  be  much  inclination  to  cut  prices 
on  this  material,  and  an  advance  in  price  is  looked  for  in 
some  quarters. 

Non-Metallic  Flexible  Conduit. — Demand  is  small  in  this 
territory,  and  stocks  are  only  sufficient  to  meet  occasional 
orders.  In  1,000-ft.  lots  prices  quoted  this  week  are  for 
:,'-in.  size,  $21  to  $22;  i-in.,  $23  to  $24,  and  ^in.,  $36. 

Outlet  Boxes. — Stocks  are  good,  while  demand  is  light 
and  erratic.  Price  cutting  on  this  material,  which  was  in 
evidence  a  few  weeks  ago,  is  not  so  keen  and  discounts  are 
holding  at  50  per  cent  on  black  boxes  and  45  per  cent  on 
galvanized. 

Heating  Appliances. — There  have  been  no  changes  in  the 
market  conditions  or  prices  of  heating  devices  during  the 
past  week.  Dealers  are  not  inclined  to  place  orders  for 
their  fall  requirements  until  later,  although  at  this  time 
there  does  not  seem  to  be  any  likelihood  of  another  drop 
in  prices. 


CHICAGO 

There  has  been  little  perceptible  change  during  the  past 
week,  unless  a  comparative  absence  of  price  decreases  may 
be  considered  something  new.  There  still  exists  a  vague 
feeling  of  optimism,  but  very  few  continue  to  pi-edict  much 
of  a  resumption  of  business  this  fall,  as  was  the  general 
expectation   in  the   spring. 

Jobbers  report  that  practically  every  line  is  moving 
slowly.  In  the  appliance  line  this  merely  reflects  the  com- 
parative dearth  of  retail  buying.  Fortunately  there  has 
been  a  flurry  of  inquiries  for  transmission-line  supplies  and 
equipment,  and  jobbers  are  depending  or^  orders  of  this 
sort  to  bring  their  sales  volume  up  to  a  satisfactory  totaL 
Sales  for  July  barely  held  their  own  with  those  of  June, 
according  to  several  large  distributers,  and  are  below  those 
for  last  year,  though  fan  orders  were  extremely  heavy. 

Flexible  Armored  Conductor. — Small  orders  were  received 
by  jobbers  in  unaccustomed  volume  for  several  days  after 
the  announcement  of  a  price  cut  of  about  10  per  cent 
The  activity  was  not  sustained,  however,  and  sales  have 
again  dropped  to  a'  minimum  set  by  immediate  requirements. 
Jobbers  are  still  well  stocked  and  are  placing  only  meager 
orders  with  manufacturers.  No.  14.  two-wire,  single-strif 
is  quoted  at  $48  per  1,000  ft.  in  5,000-ft.  lots. 

Lamps. — Sales  have  begun  to  pick  up  and  dealers  and 
distributers  who  have  had  large  stocks  for  some  time  are 
more  hopeful.  The  demand  should  increase  steadily  from 
now  on,  however.  The  movement  of  the  large  sizes  of  gfs- 
fiUed  lamps  is  showing  the  growing  tendency  to  substitute 
them  for  the  arc  lamps  even  in  smaller  cities. 

Wire. — Prices  have  not  changed  during  the  past  week, 
but  show  indications  of  stiffening,  which  may  be  ascribed 
to  better  inquiries  rather  than  to  better  orders.  Contrac- 
tors' housewiring  needs  are  easily  supplied,  and  while 
central-station  purchasing  agents  seem  to  be  doing  con- 
siderable shopping  around,  they  are  not  placing  many  orders 
yet.  No.  8  bare  is  quoted  at  15  cents  per  lb.  in  1,000-lb.  lots. 
Poles. — Jobbers  have  comfortably  large  stocks  and  there 
seems  to  be  little  opportunity  of  moving  them  this  falL 
Transmission-line  requirements  have  come  into  the  market 
more  in  the  last  month  than  in  June,  but  the  demand  still 
falls  considerably  short  of  the  supply.  Judging  from  the 
size  of  the  average  individual  order,  the  maintenance  and 
short  extension  work  going  on  is  about  normal  with  most 
central-station  companies  in  the  Middle  W'est,  but  this  class 
of  work  takes  only  a  small  proportion  of  the  supply.  A 
representative  price  is  $13.90  for  the  Western  cedar  35-ft 
pole,  8-in.  top. 

Insulators. — Both  gla.ss  and  porcelain  insulators  are  in 
fairly  good  demand,  and  jobbers  are  usually  able  to  take 
care  of  orders  out  of  stock.     Prices  remain  steady. 

Cross-Arms. — There  has  been  a  brisker  market  during 
the  past  two  weeks,  unaccompanied  by  price  changes.  Rail- 
road buying  has  been  more  noticeable  while  central-station 
business  is  holding  up  well.     Inquiries  are  impro%-ing. 
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BOSTON 

Jobbers  report  uneven  trade  from  day  to  day,  with  in- 
creased inquiries  and  general  agreement  that  improved  busi- 
ness is  close  at  hand.  Prices  held  firm  last  week  in  most 
lines.  Buying  from  manufacturers  is  dull,  local  stocks  meet- 
ing present  needs  in  the  main.  Collections  are  little  changed 
compared  with  last  week.  July  trade  was  better  than 
June's  in  several  distributers'  establishments.  Building  and 
engineering  contracts  in  New  England  for  the  week  ended 
Aug.  9  totaled  $4,993,900  against  $4,617,000  for  the  corre- 
sponding week  last  year.  This  total  has  been  exceeded  in 
but  three  years  since  1900.  Wiring-device  factories  in  Con- 
necticut have  in  some  cases  lengthened  their  weekly  hours 
of  production  by  25  per  cent  in  response  to  somewhat  better 
buying  by  distributers  in  various  parts  of  the  country. 
Textile,  rubbsr  and  shoe  manufacturers  report  better  busi- 
ness. 

Motors. — Inquiries  are  more  active  among  local  distrib- 
uters. Stocks  are  ample  with  occasional  exceptions  and 
prices  are  firm. 

Industrial  Electric  Trucks. — Inquiries  are  more  active 
than  formerly,  and  while  sales  are  dull  the  resumption  of 
manufacturing  operations  or  a  larger  scale  renders  the 
market  more  honeful 

Rigid  Conduit. — Pipe  is  moving  in  moderate  quantities. 
Representative  prices  Monday  were  as  follows;  Galvan- 
ized, J-in.,  $63  per  1,000  ft.;  black,  $57.90;  galvanized,  1-in., 
$117.55  per  1,000  ft.,  black,  $107.35,  all  in  2,500-lb.  lots. 

Lamps. — A  vigorous  trade  in  21-cp.  gas-filled  automobile 
headlight  lamps  continued  last  week  to  meet  the  new  reg- 
ulations. 

Porcelain. — Moderate  sales  are  reported,  with  easy  prices. 
Three-inch  tubes  sold  Monday  at  $5.50  per  1,000  in  barrel 
lots,  two-wire  and  three-wire  unglazed  cleats  at  $12.50  per 
1,000  in  barrel  lots,  and  "Nail-it"  knobs  at  $17.50  per  1,000 
in  barrel  lots. 

Washers  and  Cleaners. — Better  business  than  in  early 
summer  is  reported  and,  while  nothing  like  a  rush  is  on. 
a  good  fall  trade  is  anticipated.  In  this  field  very  energetic 
sales  efforts  are  reaping  their  due  reward. 

Flexible  Armored  Conductor. — Wiring  jobs  are  absorb- 
ing this  material  in  fair  lots,  considering  the  building 
trade's  slow  advance  toward  normal.  No.  14  double-strip 
sold  at  Boston  the  first  of  the  week  at  $50  to  $52  in  2,500- 
ft.  lots. 

Wire. — Despite  some  tardiness  in  the  construction  field 
which  holds  back  the  movement  of  wiring  materials,  a  better 
feeling  is  apparent  in  the  wire  market.  No.  14  rubber- 
covered  wire  sells  around  $6.50  per  1,000  ft.  in  5,000-ft. 
lots.  A  slight  tendency  toward  stiffening  prices  is  evi- 
dent in  copper  circles. 

Fans. — Cooler  weather  has  slowed  down  fan  sales  sharply, 
following  very  satisfactory  movement.  Stocks  are  not  ex- 
hausted, but  are  much  lower  than  a  few  weeks  ago. 


ATLANTA 

Jobbers  arc  finding  business  rather  spotty,  one  week 
showing  a  healthy  activity  followed  by  a  week  of  stagna- 
tion; but,  taking  the  situation  as  a  whole,  conditions  are 
undoubtedly  considerably  improved  over  those  of  the  past 
few  months  and  little  pessimism  regarding  the  future  is 
to  be  found.  Business  is  of  a  more  healthy  tone;  that  is 
to  say,  the  orders  being  received  are  for  the  more  stand- 
ard lines  that  the  jobbers  have  in  stock,  whereas  a  few 
month.'^  ago  a  large  number  of  the  orders  received  called 
for  shipments  from  factory.  This  state  of  affairs  is  enabling 
jobbers  to  reduce  their  stocks  of  standard  material.  The 
heavy  building  boom  that  is  evidencing  itself  in  all  of  the 
large  cities  is  serving  materially  to  reduce  non-employment 
and  is  stimulating  the  lumber,  wholesale  hardware  and  elec- 
trical jobbing  business,  although  as  yet  no  general  activity 
in  heavy  industrial  constructii  n  is  in  evidence.  The  in- 
dustri.Tls  have  not  in  a  large  way  entered  the  active  mar- 
ket, though  inquiries  are  on  the  increase,  most  of  the  pur- 
chases at  the  present  time  being  made  by  the  smaller  con- 
tractors, central  stations  and  municipal  plants.  Collections 
have  again  become  very  unsatisfactory  owing  to  the  inabil- 


ity of  the  rural  merchants  to  make  collections  from  their 
retail  trade. 

Lamps. — The  dullness  in  industrial  lines  is  reflected  in 
the  lamp  market,  sales  being  16  per  cent  below  those  of 
last  year,  but  the  revival  for  fall  demand  is  evidencing 
itself  in  the  increased  sales  of  incandescent  lamps. 

Service  Boxes. — A  reduction  of  15  to  20  per  cent  has  been 
reported  in  the  price  of  black  and  galvanized  service  boxes. 
The  demand  for  these  has  held  up  very  well  throughout  the 
depression.  Jobbers'  stocks  are  well  filled  and  factories  are 
giving  prompt  deliveries. 

Portable  Lighting  Fixtures. — Price  reductions  are  noted 
in  a  number  of  different  types  by  manufacturers  of  com- 
mercial lighting  fixtures  and  portable  types,  but  the  de- 
mand is  somewhat  stagnant.  Dealers'  and  jobbers'  stocks 
are  in  fairly  good  shape. 

Safety  Switches. — The  demand  continues  active  and  one 
manufacturer  has  reduced  his  price  this  week  approxi- 
mately 8  per  cent.  Prompt  deliveries  are  being  made  from 
jobbers'  stocks  and  all  sizes  are  shipped  promptly  from 
factory. 

Wire  and  Cable. — One  manufacturer  has  reduced  his  base 
on  weatherproof  I  cent  this  week,  but  at  the  present  time  the 
demand  is  very  sluggish.  Rubber-covered  is  comparatively 
active,  however,  and  the  market  price  is  a  little  unstable. 
Several  good  orders  were  placed  this  week  for  bare  stranded 
wire  at  price  slightly  below  the  market.  All  orders  for 
heavy  cable  and  bare  wire  are  snapped  up  at  low  prices 
with  very  prompt  delivery  promised. 

Poles  and  Pole-Line  Hardware. — There  is  some  activity 
in  pole-line  hardware  and  insulators  for  short  extensions, 
and  it  is  anticipated  that  good  business  will  be  transacted 
this  fall  if  the  many  inquiries  now  out  materialize  in  actual 
construction.  There  has  been  no  reduction  in  the  price 
of  poles  or  pole-line  hardware  for  the  past  three  weeks. 
Prompt  deliveries  can  be  had  on  this  class  of  material. 
Glass  and  porcelain  insulators  are  being  sold  at  prices 
slightly  shading  the  market. 

Portable  Drills. — Manufacturei-s'  agents  and  jobbers  re- 
port awakened  interest,  particularly  within  the  past  six 
weeks,  the  stagnation  prior  to  the  month  of  July  having 
given  away  to  considerable  activity  in  this  line.  Most  in- 
quiries are  coming  from  the  smaller  industrial  plants  with 
a  moderate  volume  of  inquiries  from  more  active  automo- 
bile lines.  Stocks  are  on  hand  in  reasonable  quantities  in 
popular  sizes. 

ST.  LOUIS 

Very  little  change  could  be  noticed  in  the  business  situa- 
tion here  last  week.  Jobbers  report  that  it  is  spasmodic, 
brisk  days  alternating  with  dull  ones,  and  that  the  sum 
total  is  about  the  same  as  a  month  or  two  ago.  One  jobber, 
however,  reports  a  slight  decline  in  billings.  Manufacturers, 
with  the  exception  of  the  shoe  industry,  are  operating,  if  at 
all,  on  a  materially  reduced  basis.  The  shoe  factories  are 
operating  at  about  full  force.  Some  gray-iron  foundries 
are  on  a  basis  of  from  25  to  50  per  cent  of  normal.  Mal- 
leable and  steel  foundries  are  exceptionally  quiet. 

Some  large  power-plant  apparatus  is  being  sold  to  the 
municipalities.  The  sale  of  a  large  turbo-generator  out- 
fit to  a  Missouri  city  was  reported  last  week,  as  was  also 
a  good  sized  sale  of  boilers  to  an  educational  institution  in 
Kansas.  Immediate  con.struction  work,  both  residential  and 
industrial,  shows  a  tendency  to  decrease,  but  it  is  noticed 
that  the  industrials  are  increasingly  formulating  plans  for 
enlargements  or  for  new  plants.  Sales  of  appliances  are 
falling  off  except  where  stimulated  by  special  campaigns  or 
by  substantial  price  reductions. 

Recent  reports  from  the  state  board  of  agriculture  indi- 
cate that  the  amount  of  grain  raised  this  year  will  be 
slightly  less  than  that  of  last  year.  Nevertheless,  the  con- 
dition of  the  agricultural  communities  is  reported  to  be  im- 
proving, and  it  is  felt  that  credit  conditions  will  be  better 
this  fall.  Collections  by  the  jobbers  remain  on  an  average 
basis  of  sixty  days. 

Porcelain. — Ten  per  cent  lower  prices  have  obtained  since 
Aug.  2.     "Nail-it"  knobs,  in  barrel  lots,  now  sell  at  $17  to 
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$18.50  per  1,000,  two-wire  cleats  at  $15  per  1,000,  and  A-in. 
X  24-in.  tubes  at  $5.90  per  1,000.  Only  a  moderate  demand 
is  found  and  stocks  as  a  rule  are  in  line. 

Flashiamps. — Normal  sales  are  reported  and  stocks  are 
inclined  to  be  low.  A  representative  quotation  on  a  three- 
cell  nickel  lamp  is  $1.15  and  on  a  two-cell  lamp  it  is  $1. 
Batteries  are  finding  a  fast  movement  and  low  stocks 
prevail. 

Lamp  Cord. — Slow  movement  is  still  experienced.  No.  18 
cotton-coverod  remains  at  $13  per  1.000  ft.  in  5,000-ft. 
lots,  and  silk-covered  varies  from  i?23  to  $26  per  1,000  ft. 
Magnet  Wire. — A  slight  reduction  is  announced,  the  new 
prices  being  founded  on  a  base  of  16  cents  per  pound.  There 
is  no  movement  worthy  of  mention  and  stocks  are  abnor- 
mally heavy  in  most  instances. 

Dry  Cells. — A  steady  demand,  approximately  normal,  is 
reported  by  all  jobbers.  The  regular  cell  is  quoted  at  31 
cents  by  a  representative  jobber  and  the  igniter  at  32  cents. 
Tape. — The  demand  for  both  friction  and  rubber  tape  is 
reported  to  be  fairly  good  and  low  stocks  are  found  in  a 
number  of  instances.  In  100-lb.  lots  the  friction  is  selling 
at  38  cents  per  pound  and  the  rubber  at  36  cents. 

Conduit. — Slow  movement  continues,  though  there  was 
slight  improvement  immediately  following  the  termination 
of  the  electrician's  strike  in  St.  Louis.  Stocks  are  reported 
in  good  shape.  The  J -in.  black  is  quoted  at  $5.85  per  100 
ft.  and  J-in.  galvanized  at  $6.37  per  100  ft.,  both  in  carload 
lots. 

Conduit  Elbows  and  Couplings. — A  reduction  of  nine 
points  in  the  discounts  is  just  reported.  Stocks  are  slightly 
heavy  and  the  demand  is  quite  dull. 

Wire. — Owing  to  conservative  buying,  stocks  of  many 
jobbers  in  No.  14  rubber-covered  are  quite  low,  and  in  fact 
that  of  one  large  jobber  is  entirely  exhausted  this  week. 
Sales  continue  in  about  the  same  volume  as  has  prevailed 
for  the  past  two  or  three  months.  No.  14  rubber-covered 
is  quoted  at  $6.40  per  1,000  ft.  in  10,000-ft.  lots.  Some  varia- 
tion from  this  price  can  be  found,  depending  upon  the  de- 
sire of  the  individual  jobber  to  move  stocks.  Weatherproof 
is  being  quoted  on  a  14^-cent  base  and  bare  copper  wire 
at  a  base  of  14-  cents. 


SAN  FRANCISCO 


The  builders'  strike  has  reached  a  new  slage  because  vir- 
tually all  the  unions  involved  have  elected  representatives 
who  have  repudiated  the  former  union  officials  and  have 
counseled  a  general  strike.  Employers  report  that  more  and 
more  men  are  working,  although  building  is  still  but  a 
small  fraction  of  normal.  Some  local  freight  rates  have 
been  reduced  because  of  auto  truck  competition.  Collec- 
tions are  slightly  better  than  they  wei'e  last  month,  but  a 
big  factor  in  the  present  electrical  financial  situation  is  the 
big  stocks  whiih  have  accumulated  with  the  dealers. 

Schedule  Material. — An  intensive  drive  is  being  made 
on  fuses,  for  which  contracts  are  being  taken  on  refilled 
types.  Rather  good  sales  are  repoi-ted  especially  to  dealers 
who  specialize  in  regular  customers.  Prices  are  low,  but 
as  still  lower  prices  seem  to  be  expected  orders  are  in  the 
smallest  quantities  possible  to  earn  fair  discounts. 

Ranges. — The  Great  Western  Power  Company  is  staging 
a  considerable  campaign  on  the  larger  energy-consuming 
devices  such  as  electric  ranges,  large  radiators  and  water 
heaters.  The  rate  is  very  good.  There  is  a  flat  water- 
heating  rate  which  averages  about  $3.50  per  family  per 
month.  About  100  ranges  have  been  marketed  in  the  last 
two  months,  but  with  increased  crews  and  more  distribut- 
ing centers  better  business  is  expected.  The  devices  are 
sold  at  actual  cost  and  easy  terms  of  payments  are  granted 
on  request. 

Household  Devices. — During  the  past  week  business  on 
sewing  machines  and  vacuum  cleaners  has  noticeably  in- 
creased. Although  washers  are  still  moving  slowly,  very 
few  sales  campaigns  are  being  waged,  and  it  is  felt  that 
a  few  permanent  employees  steadily  pushing  household  ap- 
pliances are  far  better  for  the  dealer  in  the  end  than  the 
clean-up  type  of  sales  crew.  Such  crews  have  really  giver 
the  business  in  this  section  a  black  eye. 


SEATTLE— SPOKANE— PORTLAND 

Although  Seattle  jobbers  report  no  noticeable  improve- 
ment in  the  electrical  business  over  last  week,  nevertheless 
in  other  quarters  some  increased  activity  is  noticed,  indi- 
cating a  slight  upward  trend.  Some  movement  in  lumber 
is  again  being  felt,  largely  as  a  result  of  Japanese  demand. 
The  total  volume  of  new  business,  however,  is  relatively 
small,  and  the  orders  booked  are  on  an  unprofitable  basis. 
Yet  the  mills  are  operating  at  71  per  cent  of  normal  in 
order  to  keep  them  going  and  supply  their  men  with  work. 
Coal  operators  in  western  Washington,  whose  properties 
have  been  tied  up  since  March  15,  have  again  commenced 
operation,  this  time  on  an  open-shop  basis.  Collections  are 
still  on  a  forty-five-day  to  fifty-day  basis.  Buying  is  largely 
from  hand  to  mouth  and  seems  to  be  governed  by  imme- 
diate necessity  only.  Lamp-cord  stocks  are  ample  and  de- 
mand is  very  moderate.  Schedule  materials  have  suffered  no 
price  change.  In  the  past  two  weeks,  with  the  exception  of 
shade  holders,  which  are  down  15  per  cent,  demand  is  mod- 
erate and  stocks  are  all  in  good  shape. 

More  inquiries  for  quotations  and  increased  sales  have 
given  Spokane  jobbers  much  satisfaction  and  caused  a 
brighter  outlook  during  the  last  week  and  continued  im- 
provement is  looked  for  during  the  fall  months.  Prices  are 
weak,  with  slight  drops  reported  on  wire  and  conduit  and 
a  50  per  cent  cut  in  porcelain.  Collections  are  still  slow 
and  are  not  expected  to  improve  materially  until  the  har- 
vest is  further  along  and  wheat  money  begins  to  circulate. 
Stocks  are  in  good  shape  and  deliveries  prompt.  Altogether, 
dealers  are  feeling  better  than  in  a  long  time.  Wheat,  in 
those  districts  where  the  harvest  is  under  way,  is  aver- 
aging well  and  sustaining  the  estimates  made,  which  will 
give  a  bumper  yield.  This  makes  for  a  much  better  feel- 
ing, though  the  actual  results  are  not  yet  in  evidence. 

Portland  jobbers  report  an  appreciable  increase  in  busi-   . 
ness  during  the  past  week,  principally  fr'im  the  country  dis- 
tricts.     Considerable   activity   has    been   shown   in  the   sale 
of  ranges,  washing  machines  and  mangles.     Another  slight 
decline  has  been  noted  in  the  price  of  appliances.     Collec-   • 
tions  and  credits  remain  unchanged.     Contractors  for  large 
w-iring   work   report  prospects    to   be   improved,   and   there   ' 
is  more  optimism  felt  than  for  some  time.     There  will  un-   ' 
doubt edly  be  a  decrease  in  wages  Sept.  1.     Dealers  report   i 
the  volume  of  business  to  be  the  same  or  possibly  a  little 
slower.     There  is  much  keener  activity  in  residence  wiring 
than  formerly  and  the  nun\ber  of  permits  being  issued  is 
somewhat  decreased.     The  number  of  electric   wiring  per- 
mits issued  for  the  month  of  Julv  was  1,007,  with  a  valua- 
tion of  $123,436. 


SALT  LAKE  CITY— DENVER 

The  employment  situation  has  shown  marked  impvoTe-  j 
nient  in  the  past  few  weeks,  seasonable  occupations  having 
done  much  to  relieve  the  widespread  condition  of  enforced 
idleness.  The  home-building  boom  that  has  been  more  or 
less  successfully  launched  in  the  lai-ger  cities  of  the  Inter- 
mountain  West  has  given  work  to  thousands  of  artisans, 
and  electrical  contractor  dealers  are  also  beneficially  af- 
fected. Much  interest  centers  in  the  question  of  rates  af- 
fecting the  shipping  of  live  stock  and  farm  produce  grown 
in  the  mountain  region.  Nothing  at  present  could  be  « 
greater  boon  than  a  material  lowering  of  the  freight  sched-  ' 
ule.  Pending  the  adjustment,  however,  farmers  are  show- 
ing a  tendency  toward  immediate  marketing  of  their  grain. 

A  slight  easing  of  the  money  market  is  the  first  and  most 
salutary  result.  The  live  stock  situation  is  much  improved 
as  a  result  of  available  loans  through  the  operation  of  the 
Stockgrowers'  Finance  Corporation.  Lambs  are  moving 
to  market  at  a  lively  rate  and  bringing  usually  a  satisfac-  ■ 
tory  price.  This  will  help  the  sheepmen  through  their  worst 
straits.  There  is  little  change  in  the  credit  situation  and  j 
collections  continue  slow.  I 

Wire. — Insulated  wire  has  recently  taken  a  5  per  cent 
advance  in  price.  The  increase  is  due  to  the  fact  that  many 
jobbers  have  used  up  their  stocks  purchased  in  job  lots 
and  are  now  buying  on  the  market  again.  Bare  wire  is 
still  in  small  demand  and  the  price  remains  down. 

Conduit. — Stocks  are  heavy  and  demand  is  light,  llie 
J-in.  galvanized  is  now  selling  at  $8.35  per  100  ft. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


September  Meetings  of  Supply 
Jobbers'  Association 

Announcement  has  been  made  of  the 
late  summer  meetings  of  the  Electrical 
Supply  Jobbers'  Association.  On  Sept. 
19  the  committee  on  committees  will 
meet  in  Buffalo,  and  on  Sept.  20  and  21 
the  executive  committee  will  meet  in  the 
same  city.  Sept.  22  has  been  scheduled 
for  the  Atlantic  Division  meeting  at 
the  Bellevue-Stratford  in  Philadelphia, 
while  the  Central  Division  vnW  take  the 
two  days  of  Sept.  22  and  2.3  for  its  con- 
ference in  Chicago. 


Copper  and  Brass  Companies  Join 

to  Stimulate  Sales  of 

These  Products 

About  thirty  copper,  brass  and  cop- 
per-alloy interests  on  Aug.  9  formed  the 
Copper  and  Brass  Research  Associa- 
tion, an  unincorporated,  voluntary  or- 
ganization. 

The  pui-pose  of  the  organization  is  to 
stimulate  by  co-operative  effort  the  use 
of  copper,  brass  and  copper-alloy  prod- 
ucts. Membership  is  open  to  producers 
of  copper  sold  here  or  selling  agents  of 
copper  in  the  United  States;  to  fabrica- 
tors of  copper,  brass  and  copper  prod- 
ucts generally  in  the  United  States  and 
in  Canada,  and  to  others  directly  en- 
gaged in  or  connected  with  the  copper 
and  brass  industries.  R.  L.  Agassiz, 
president  of  the  Calumet  &  Hecla  Min- 
ing Company,  is  president;  Fred  S. 
Chase,  Chase  Rolling  Mills  Company; 
C.  F.  Kelley,  Anaconda  Copper  Mining 
Company,  are  vice-presidents;  W.  S. 
Eckert  is  secretary,  and  William  A. 
Willis  is  manager  of  the  association. 
Membership  of  the  copper  wire  and 
electrical  equipment  manufacturers  are, 
for  the  most  part,  conspicuous  by  their 
absence. 


Dealers  Use  Maker's  Showroom 
for  Prospective  Customers 

The  Beardslee  Chandelier  Manufac- 
tcring  Company,  as  a  means  of  working 
with  dealers,  is  urging  them  to  make 
use  of  its  showrooms  at  216-220  South 
Jefferson  Street,  Chicago,  for  prospec- 
tive customers  'seeking  lighting  fix- 
tures. Realizing  that  the  average 
dealer  cannot  carry  a  large  stock  of 
fixtures,  the  company  has  issued  two 
carrl.s  for  the  use  of  dealers.  It  is 
figured  that  a  large  customer  within 
2.50  miles  of  Chicago  will  probably  have 
need  to  go  to  that  city  occasionally, 
and  one  of  these  cards  is  made  out  by 
the  dealer  as  a  card  of  introduction  to 
the  company,  so  that  the  customer  may 
have  access  to  the  thirty-five  thousand- 
oollar  stock   of  fi.ytures   carried   in  the 


Chicago  showrooms.  The  reverse  of 
the  card  shows  the  store  in  relation  to 
hotels,    depots,   etc. 

The  other  card  is  to  enable  the 
dealer  to  notify  the  Beardslee  com- 
pany that  he  has  given  one  of  the  in- 
troductory cards  to  one  of  his  cu.<- 
tomers.     The  system  is  working  well. 

R.  A.  Lundquist  to  Head  Electric 
Machinery  Division 

Announcement  has  been  made  by  the 
Department  of  Commerce  of  the  ap- 
pointment of  R.  A.  Lundquist  of  Minne- 
apolis to  take  charge  of  the  newly 
created  electrical  machinery  division  in 
the  Bureau  of  Foreign  and  Domestic 
Commerce,  made  possible  by  Congress 
through  the  export  industries  act.  It 
is  planned  to  obtain  the  services  of 
other  engineers  to  assist  Mr.  Lundquist, 
who  himself  is  an  electrical  engineer  of 
wide  experience  and  a  graduate  of  the 
University  of  Minnesota. 


Second  Quarter  Sales  Report  of 
Allis-Chalmers 

For  the  second  quarter  of  the  present 
year  sales  billed  by  the  Allis-Chalmers 
Manufacturing  Company,  Milwaukee, 
amounted  to  |7,014,373,  which  is  less 
than  10  per  cent  smaller  than  sales 
billed  over  the  first  quarter.  Xet  profit 
after  provision  for  federal  taxes  in 
the  second  quarter  came  to  $635,880, 
while  for  the  first  quarter  it  was  $774,- 
189.  Unfilled  orders  on  hand  as  of 
June  30,  1921,  aggregated  $9,472,772, 
as  against  $12,943,633  on  March  31. 


Pacific  States  Electric  Is  Coast 
Hotpoint  Distributer 

The  Pacific  States  Electric  Company, 
has  been  appointed  Pacific  Coast  distri- 
buter for  Hotpoint  electric  appliances 
and  Hotpoint-Hughes  electric  ranges. 
Complete  stocks  of  these  appliances 
and  ranges  will  be  carried  at  the  com- 
pany's warehouses  in  Los  Angeles,  San 
Francisco,  Oakland,  Portland  and  Seat- 
tle, and  at  these  points  sales  service 
also  will  be  maintained. 


Thoner  &  Martens  Issue  First 
Catalog 

Thoner  &  Martens,  468  Commercial 
Street,  Boston,  manufacturers  of 
disconnecting  switches,  heavy-duty 
switches,  etc.,  recently  issued  their  first 
catalog.  This  publication  contains 
twenty-four  pages,  covering  the  differ- 
ent types  of  disconnecting  switches, 
heavy  switches,  and  T.  &  M.  switch 
locks  manufactured  by  the  company. 
The  firm  also  specializes  in  power-sta- 
tion  apparatus  and  installation. 


Westinghouse  Lamp  to  Issue 
Series  of  Practical  Light- 
ing Bulletins 

Arrangements  have  been  made  by 
the  Westinghouse  Lamp  Company,  16.5 
Broadway,  New  York  City,  to  compile 
and  issue  a  series  of  semi-technical 
bulletins  on  the  subject  of  illumination 
and  the  proper  uses  of  artificial  light. 
These  booklets  will  deal  with  important 
features  of  illumination,  such  as  light- 
ing intensities,  the  illumination  of  retail 
stores,  cleaning  and  maintenance,  paints 
and  painting  for  light,  residence  light- 
ing, illumination  calculations  and  the 
lighting  of  various  industries.  They 
will  treat  of  only  the  practical  usage 
of  light,  based  upon  the  accumulation 
of  facts  by  well-known  authorities  and 
supplemented  by  large  amounts  of 
original  research  data  not  heretofore 
published.  The  first  of  the  series,  bul- 
letin E-lOO,  entitled  "The  Foot-Candle 
Meter,"  has  been  issued  and  gives  in- 
structions for  measurements  of  illumi- 
nation. A  cabinet  or  container  will  be 
issued  with  one  of  the  later  bulletins  in 
which  the  complete  set  may  be  kept. 


Western  Union  Issues  815,000.000 
Fifteen-Year  Gold  Bonds 

The  Western  Union  Telegraph  Com- 
pany has  issued  and  sold  $15,000,000  in 
fifteen-year  6J  per  cent  gold  bonds,  due 
Aug.  1,1936,  in  denominations  of  $1,000 
and  $500.  The  purpose  of  the  issue,  ac- 
cording to  a  statement  from  President 
Carlton,  is  to  reimburse  the  treasury 
of  the  company  for  expenditures  made 
on  account  of  extensions,  additions  and 
improvements  to  its  plant  and  equip- 
ment (outside  of  the  State  of  Xew 
York)  and  to  provide  funds  for  further 
extensions,  additions  and  improvements 
(outside  of  that  state).  The  issue  was 
sold  directly  the  books  were  opened. 


Cushman  Electric  Company  in 
New  Hands 

A  newly  organized  company,  con- 
sisting of  Garrett  M.  Ross,  president; 
A.  L.  Cushman,  vice-president,  and 
Alexander  P.  Achimore,  manager,  has 
recently  purchased  the  machinery,  tools 
and  fixtures  of  the  Cushman  Electric 
Company,  Concord,  X.  H.,  and  is  oper- 
ating the  plant.  The  old  company  name 
remains,  and  under  that  name  Mr.  Ross 
is  in  charge  of  the  N'ew  York  City  office 
at  255  Greenwich  Street.  The  special 
products  of  the  company  are  motors  for 
typesetting  machinery  and  motor-gen- 
erator sets  for  telegraph  use.  Mr. 
Cushman  will  continue  in  thq  design 
of  the  motors.  Mr.  Achimore  was  for- 
merly a  power  engineer  with  the  West- 
ern Union  Telegraph  Company. 


Japan  Orders  Two  Locomotives 
from  Westinghouse 

Official  announcement  has  been  made 
by  the  Westinghouse  Electric  Interna- 
tional Company  that  an  order  has  been 
received  from  the  imperial  government 
of  Japan  for  two  62-ton  freight  elec- 
tric locomotives,   these   locomotives   to 
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operate  around  Tokyo.  They  are  the 
standard  box  type,  42-in.  gage,  and  are 
to  operate  on  1,200  to  1,500  volts  di- 
rect current,  with  overhead-line  equip- 
ment, multiple-unit  control,  containing 
four  motors  of  250  hp.  each. 

These  locomotives  will  be  built  at 
the  East  Pittsburg  works  by  the  West- 
ing-house Electric  &  Manufacturing 
Company,  the  work  to  begin  at  once 
and  to  be  completed  in  one  year. 


Largest  60-Cycle  Walerwheel 
Units  Now  Under  Con- 
struction 

In  considering  the  lary:est  (TO-cycle 
waterwheel  units  ever  built,  which  the 
AUis-Chalmers  Manufacturing  Com- 
pany is  constructing  for  the  Mount 
Shasta  development  of  the  Pacific  Gas 
&  Electric  Company,  the  wpi<rhts  of 
steel,  iron  and  copper  may  be  inter- 
esting. The  rating  of  each  generator 
is  35,000  kva.,  11,000  volts,  60  cycles, 
three-phase,  257  r.p.m.  Net  weight  of 
each  generator  with  its  e.\citer  is  es- 
timated by  the  manufacturing  company 
at  549,000  lb.,  while  the  raw  materials 
used  in  each  generator  consist  mainly 
of  cast  iron,  151,700  lb.;  cast  steel, 
189,300  lb.;  forged  steel,  24,600  lb.; 
punchings,  148,000  lb.;  copper,  46,000 
lb.,  and  misci-Uaneous,  10,700  lb. 


Westinghouse  Company  Installing 
Interworks  Radio  System 

The  Westinghouse  Electric  &  Manu- 
facturing Company  is  arranging  to 
demonstrate  on  a  large  scale  one  of  the 
important  commercial  uses  of  radio 
apparatus  by  installing  an  interworks 
system  of  wireless  telegraphy  and 
telephony.  Factories  at  East  Pitts- 
burgh, Pa.,  Newark.  N.  J.,  Bloomfield, 
N.  J.,  Springfield,  Mass.,  South  Phila- 
delphia, Pa.,  Cleveland,  Ohio,  and  else- 
where have  been,  or  will  be,  equipped 
with  high-powered  transmitting  and 
receiving  sets,  and  it  is  expected  that 
much  of  the  pressing  correspondence 
between  these  factories  will  be  con- 
ducted by  means  of  this  system  in  the 
near  future. 

Several  of  the  stations,  notably  those 
at  East  Pittsburgh,  Cleveland.  Spring- 
field and  Newark,  are  already  in  oper- 
ation. The  East  Pittsburgh  station 
(KDKA)  has  become  well-known  to  all 
wireless  operators  (professional  and 
amateur)  because  of  its  nightly  broad- 
casting of  concerts,  addres-;es.  church 
services,  government  agricultural  re- 
ports and  other  interesting  radio-phone 
messages. 

The  company's  offices  adjacent  to 
these  stations  may  in  time  be  linked 
into  this  system,  and  it  is  possible  that 
in  the  not  very  distant  future  all  of 
the  offices  may  be  communicating  with 
those  within  operating  range  by  means 
of  wireless  telephony. 


vice-president  and  general  sales  man- 
ager. The  headquarters  of  the  com- 
pany will  continue  to  be  maintained  at 
its  factory  in  Hartford,  Conn. 

The  M.  H.  Detrick  Company,  155  East 
Superior  Street,  Chicago,  manufacturer 
of  the  Detrick  arches  and  the  Detrick- 
Hagan  steam-jet  ash  conveyors,  an- 
nounces the  appointment  of  H.  W. 
Thompson,  503  Mining  Exchange  Build- 
ing, Denver,  as  its  sales  representative 
in  that  territory. 

The  Triangle  Conduit  Company,  Inc., 
50  Columbia  Heights,  Brooklyn,  N.  Y., 
announces  that  Thomas  H.  Bibber  has 
been  appointed  general  manager  of  the 
company's  Western  business.  In  ad- 
dition to  his  new  duties  Mr.  Bibber  will 
continue  to  handle  the  production  and 
sale  of  "Tri   Cord." 

The  Multi  Electrical  Manufacturing 
Company,  703  Fulton  Street.  Chicago, 
announces  that  A.  C.  Walton  is  now  lo- 
cated at  500  Fifth  Avenue,  New  York 
City,  where  a  complete  line  of  "Multi" 
porcelain  cartridge  fuse  cut-outs  is  dis- 
played. 

The  Cutler-Hammer  Manufacturing 
Company.  Milwaukee,  announces  that 
its  Cincinnati  office  has  been  removed 
from  the  Dwywne  Building  to  the  Dixie 
Terminal  Building.  A.  R.  Maujer,  for- 
merly of  the  sales-engineering  force  of 
the  Pittsburgh  office,  is  now  in  charge 
of  the  Cincinnati  office. 


Foreign  Trade  Opportunities 


The  American  Wiremold  Company  has 

established  a  sales  office  at  71  West 
Twenty-third  Street,  N'ew  York  City, 
under  the   direction    of   C.    W.    .■Vbbott, 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  's  num- 
bert-d  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
rommeroe.  Washinprton,  by  mentioning  the 
numbt-r : 

\  mercantile  company  in  India  (Xo  35.- 
■>se)  desires  to  secure  the  representation 
of  manufacturers  for  the  sale  of  electrical 
goods,    railway  supplies,  etc. 

.\  commercial  agency  in  England  (No. 
35  3118)  desires  to  secure  the  representation 
of  firms  for  the  sale  of  wire  ropes,  cables, 
electrical    fittings,   machine   tools,   etc. 

An  agency  is  desired  by  a  commercial 
traveler  in  "Canada  (No.  35.339)  for  the 
sale  of  tools  ior  machinists,  electricians, 
etc. 

TENDERS  FOR  ELECTRIC  EQUIP- 
.\IENT    FOR   DURBA.N".    SOUTH    AFRICA. 

Tenders   will   he    received   at    the   otllce  of 

the  town  clerk.  Durban.  South  .\frica.  until 
Sept.  2S.  for  furnishing  two  500-kw.  rotary 
converters,  switchgeur  and  automatic  con- 
trolling devices  and  a  small  quantity  of 
high-tension  sujiplv  feeders.  Specifications 
are  on  file  at  Room  49.  Department  of 
Overseas  Trade.  35  Old  Queen  Street. 
I.,ondon,    S.W.I,    England. 

EQflPMENT  FOR  ELECTRIC  PLANT 
FOR  COVENTRY.  ENGL.\ND. — Tenders 
are  invited  bv  the  chairman  of  the  elec- 
tricity eommiltee.  Council  House.  Coventry. 
England,  until  Sept.  1.  for  furnishing  and 
installinc  at  the  proposed  new  generating 
siati'iii.  Longford,  near  Coventry,  the  fol- 
lowing machinery:  Two  10.000-kw..  three- 
l>lias.-  turbo-alternators  complete  with  con- 
densing plant  :  four  water-tube  boilers,  com- 
plete with  chimneys,  superheaters,  mechani- 
cal stokers,  economizers  and  all  accessories 
George  E.  Tough  is  engineer  and  manager. 

INTERNATIONAL  PAIR  TcT  Bl-:  HELD 
IN  PR.\GUE.  CZECHOSLOV.VKIA— Offi- 
cial announcement  is  made  of  the  Third 
International  Fair  to  he  held  in  Prague. 
Czechoslovakia,  from  Sept.  1  to  Sept  8 
The  products  to  be  shown  will  be  cla.ssed 
in  eighteen  groups,  including  building  and 
m^al  trades,  electrical  and  mechanical 
goods,  etc. 


NEW    ELECTRIC     POWER    PROTECT 
IN  .I.XPA.V. — Plans  are  under  way.  a^.o-  ■ 
ing  to  Ehrirunl  InduntrUa,  to  org.' 
Abukumagaw;i       Hydro-Electric       • 
and   the  Tokyo   Electrir    Tran.^mis.M 
pany.     The  former  will  have  a  cap:- 
of   10,000,000    yen,   and   it  propo.sc.-^ 
a     hvdro-electrlc     plant     on     the 
River.  Fukushimakin,  to  develot)  .i 
while   the   latter  will   be   capitalize! 
000.000    yen    and   will   sup-^ly    it*    pow-.r    ■ 
Tokyo. 


New  Apparatus  and  Publication- 


ELEVATOR  MOTORS. — The  Ideal    EL 
trie   &   Manufacturing  Company.    Man!<fie:.' 
Ohio,    has   issued   a   bulletin   on    its   elevator 
motors. 

INSTRUMENT  SWITCHES. — The  West- 
inghouse Electric  &  Manufacturing  Com- 
pany. East  Pittsburgh.  Pa.,  has  recenUy 
lilaced  on  the  market  its  type  RS  instru- 
ment  switches. 

INIiriOR  CURRE.VT  TRANSFORMERS 
The  Westinghouse  Electric  &  Manufac- 
turing Company.  East  Pittsburgh.  Pa  .  h«> 
recenllv  brought  out  an  indoor  current 
transformer  known  as  tyve  K.  w-hlch  to 
listed  for  ammeter,  waltnieter  and  watt- 
hou--meter   use. 

METERS  —  The   Sangamo    Electric   Cr:- 
pan  v.   Springfield.  III.,   is  distributing  as; 
page   leaflet    covering    its   various   models 
meters. 

PULVERIZED  CO.\L.  —  "Catechism  oi 
Pulverized  Coal  as  Applied  to  Boilers"  to 
the  title  of  an  article  published  in  the  Jour. 
ll'l  issue  of  Fuller  Srtca.  published  by  the 
Fuller  Engine,.ring  Company.  AUentown.  P^ 
Company,  Chicago,  have  Issued  -atalog  and 
CONDUIT  FITTINGS. — S.  R.  Fralick  4 
illustrated  price  list  No.  21,  listing  eondi., 
fittings   and   wiring  devices. 

INSI'LATLNC,  M.\TERIAL.  —  The  V'.. 
mond  State  Fibre  Company,  Bridgeport 
Pa  is  distributing  a  four-page  leaflet  de- 
scribing its  "Condensite  Celoron"  insulatlOD 
for   gears  and   radio   equipment. 

ELECTRIC  OVENS.  —  Ine  Despatch 
Manufacturing  Company.  Minneapolis, 
Minn.,  is  distributing  a  re\nsed  price  list 
applying  to  catlog  3  of  its  electric  oveoJ. 
which  went  into  effect  Aug.  10.  1921.  and 
supersedes  all  previous  lists. 

AUTOMOBILE  CUT-OUT  RELAY  —A 
new  cut-out  relav  has  just  been  aiMed  by 
the  Westinghouse  Electric  &  Manufacturini: 
Comp:vii.'.   to  its  !-,Me  of  automotive  produett 

L.\BOR.\TORV  RHEOSTATS.  —  Beck 
Brothers.  3640  North  Second  Street  Phila- 
delphia, are  distributing  catalog  C-10.  cov- 
ering  their     "Becbro"    laboratory    rheoetat*. 

DIRECTORY   AN"D  BUYEP^'   GUIDE.-—, 
■The      Enpini  i  r      Directt  ry      and      Buyers" 
Guide"    (No.    21)    has    been    issued    by   tb' 
E    oilier.   Ltd..    33    Norfolk    Street,   Lond. 
W.C.2,   England. 

ELECTRICAL    SUPPLIES,  —  The   W.  s 
inghouse     Electric    &    Manufacturing    Cor 
pany.   East   Pittsburgh.    Pa.,    is   distributlnie 
its  "catalog    of   electrical    supplies    for    lt!l 
and    1922      Tlie    book    is    cloth-bound,    cor- 
tains    1.311     pages    and     is    thumb-indexrt 
A  general   outline  of  the  company's   '"'■■■i 
trial  motors  and  controllers,  railway  e<jnllH 
inents  and   power  and   marine  machinery    ■ 
also    included.      This    catalog    replaces    .t 
catalogs    issued    heretofore    on    details   .. 
supplies. 


New  Incorporations 


M.  J.  GRUEBEL  &  COMPANY.  241  P»ll| 
sade  .\venue  West  Hoboken.  N.  J.  h»^ 
been  organized  to  manufacture  and  06fc 
in  electrical  appliances,  Michael  J  Gnie06 
is  head   of   the  company, 

THE  WOODBRinCK  (N  J)  OOW 
STRl'CTION  CCiMPANY  has  been  Incor 
porated  with  a  capital  of  JSOOOO  to  in 
stall  electric  light,  heat  and  power  P'«J''j: 
The  incorporators  are  Norman  and  CTa' 
ence    Hoagland.    118    Barron    .\venue 

THE  NEW  JERSEY  STORACfE  BAT 
TERY  M.\NUF.\CTURLNG  COMPANl 
Jersev  City.  N.  J.,  has  been  incorpo™*' 
bv  Daniel  E.  Lenthe  and  Andrew  . 
Weger.  2«  Tyson  Place  The  company  pr< 
poses  to  m:»nufacture  storage  batteries  an 
other   electrical    equipment. 
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WALSH  &  MEAD.  IXC,  New  York.  N. 
T.,  has  been  incorporated  with  a  capital  of 
$10,000  to  manufacture  electric  motors  and 
parts.  The  incorporators  are  W.  R.  Walsh, 
R.  Mead  and  W.  Sinith.  "Wechsler  &  Kohn, 
128  William  Street,  represent  the  company. 

THE  SOL,.A.R  ELEXJTRIC  LAMP  COM- 
PANY, Danvers,  Mass..  has  been  incorpo- 
rated with  a  capital  of  $50,000  to  manu- 
facture electric  lamps,  etc.  The  directors 
are  Oscar  R.  Bodwell  and  Peter  N.  Wett- 
laufer,   Danvers.    treasurer. 

THE  KEMPTOX  ELECTRIC  COMPANY, 
Topton,  Pa.,  has  been  incorporated  with  a 
capital  of  $5.uno  to  operate  a  light  and 
power  system  in  Topton.  D.  S.  Martin. 
Reading,   is  treasurer  of  the  company. 

THE  A.  L.  NICHOLS  MANUFACTUR- 
ING CORPORATION.  Poughkeepsie,  N  Y., 
has  been  incorporated  with  a  capital  of 
$50,000  to  manufacture  electrical  products 
The  incorporators  are  J.  W.  Allgaze  and 
C.  F.  Malcolm.  Poughkeepsie.  F.  E.  Hamil- 
ton. 61  Broadway.  New  York  City,  is  in- 
terested   in   the   company-. 

rJF-^^yJk^^J^^-'"'^  "^^S  *  ELECTRIC 
COMPAM.  Hanover.  Pa.,  has  been  incor- 
porated with  a  capital  of  $5,500  to  operate 
an  electric  light  and  power  system  in  Han- 
over.   W.  P.  Kintzing  is  treasurer. 

THE  COALDALE  PO^'ER  COMPANY 
Riddlesburg.  Pa.,  has  been  chartered  with 
a  capital  of  $5,000  to  operate  an  electric 
light  and  power  plant  and  svstem  in  Rid- 
dlesburg.   John  M.  Mclntyre  is  treasurer. 

THE  BLOOMFIELD  STORAGE  BAT- 
TERY COMPANY.  Montclair,  .V  J  has 
been  organized  by  William  H.  Cleland,  3  7 
Cloverhill  Place,  and  others  to  manufac- 
ture   batteries    and    equipment. 

LI^  ^C^MPAV^?^  <.!"S'  ELECTRIC 
1^1  (-tHI    cmpanY    has    been    organized    to 

operate  an  electric  light  system  in  the 
village  of  Bear  Creek. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Is.sued  Aug.   2,  1921) 

1.383.979.  Electrical  Measuri.vg  Instri  - 
mbnt;  Chester  T.  Allcutt.  Wilkinsburg, 
Pa.  App.  filed  March  2.  1917.  Sym- 
metrical   rotating    electrostatic    fields. 

1.385.980.  CiRCl  IT-I.VTERRUPTINO      DEVICE  ' 

Chester  T.  Allcut  Wilkinsburg,  Pa.  App. 
filed  Sept.  1,  1917.  For  automatically 
mterrupting  circuits  under  predetermined 
conditions. 

1.385.981.  Switch  :  James  AI.  Brown. 
Pittsburgh,  Pa.  App.  filed  Oct.  8.  1917 
To  indicate  selectively  voltage  of  or  a 
ground  on,  any  phase  of  polyphase  circuit. 

1.385,989,  Termi.val  Structlre  for  Elec- 
tric Ranges  :  Frank  F.  Forshee.  Flint 
Sllch.  App.  filed  .March  1,  1920.  Busbar 
structure  to  which  conductor.s  may  be 
connected. 

X.383,995,  Ve.ntilatino  Apparatus  :  Rudolf 
B,  Hollmund,  Swlssvale,  Pa,  App  filed 
^ug.  7.  1917.  Prevents  snow  or  ice  from 
entering  machine  casing. 

1.385.996.  Rege.verative  Control  System  • 
Rudolf  E.  Hcllmund,  Swissvale,  Pa.  App 
filed  Feb.  3.  1916.  Control  for  dvnamo- 
electrlc  machines  of  commutator  type, 

1.383.997.  System  or  Control  or  Sinole- 
rH,\sE  Commutator-Generators;  Rudolf 
E.  Hellmund,  .Swis.svale,  Pa.  .\pp.  filed 
uec  8,  1917,  For  governing  motors  of 
single-phase  commutator  type  under  re- 
generative condition.^. 

1.886.016.  System  or  Control;  Hurd  T. 
iV«h  ^^'I'kin.sburg.  Pa.  App.  filed  June 
*.  1915  For  alternating-current  motors 
or  commutator  type. 

1.886.017.  Electrode- ADJLSTi.vo  .Mbcha- 
Msm;  William  U  Morris.  Chicago,  III. 
App  filed  April  19,  1920.  Electrode  hold- 
ers for  electric  furnaces. 

1,886,034,  Electrical  Measuring  Instru- 
"Bnt;  Harold  B.  Taylor,  Wilkinsburg. 
Pa-  App.  filed  Feb.  4.  1918.  Dlrect- 
"^irr*"*  wattmeters  used  in  connection 
with  shunts 


1.386.045.  Electrical  Regulators;  Walter 
R.  Woodward,  Wilkinsburg,  Pa.  App. 
filed  Aug.  ID.  1916.  Vibrating-contact 
type  employed  for  adjusting  field  excita- 
tion of  dynamo-electrical  machines. 

1,386.076.  Oxidation  and  Coloration  of 
Ferrous  Surfaces  ;  Tito  Rondelli,  Turin, 
and  Quirino  Sestini,  Bergamo,  Italy,  Agp. 
filed  Aug.  24,  1920.  Surface  to  be  bronzed 
is   electrolytically  coated   with    iron. 

1.386.094.  Electrolytic  Apparatus;  Her- 
bert H.  Dow.  Midland,  Mich.  App.  filed 
Sept.  3,  1918.  For  electrically  treating 
natural  brine. 

1.386.095.  Electrode  Element  for  Q'^- 
VANic  Batteries  and  Method  of  Pro- 
ducing Same  :  Thomas  A.  Edison,  Llewel- 
lyn Park,  West  Orange.  N.  J.  .4.pp.  filed 
Nov.  6,  1919.  Improved  negative  elec- 
trode element   for   primary   batteries. 

1,386,150,      Rheostat;     Derek    S.    Breiten- 
bach,  Washington,  D.  C.     App.  filed  Jan. 
21,    1920.      Variable    type    has    maximum 
ventilation. 
1,386,155.      Electric    Furnace;    Walter    S. 
Burch  and   William  A.   Schell,  Rochester, 
N.   T.     App.   filed  July   31,   1919,      Manu- 
facture of  calcium   carbide. 
1,386,159.      Controlling   System    for   Feed 
Motors  ;     G.    Harry    Case,    Philadelphia, 
Pa.      App.   filed   Oct.    7,   1914.      For  auto- 
matically controlling  feed  mechanism, 
1,386,215.  _    Electric     Welding      System  • 
David   H.    Wilson,    Paterson,    N.    J.      Agp, 
filed  Nov.  24,  1913.     .\utomatic  regulation 
of  current. 
1,386,231.     Electrical  Ignition  Apparatus 
for      Internal  -  Combustion      Engines  ; 
Frederic    Billon.    Solothurn,    Switzerland 
App.  filed  Feb.  13,  1918.     Rotor  balanced 
statically,  dynamically  and  magnetically. 
1,386,234.     Control  Mechanism  for  Fluid 
and     Electric     Couplings  ,     Thomas     R. 
Brown,  Sparkill,  N.  Y.     App.  filed  May  22, 
1914.     For  controlling  train-line  circuits. 
1.386,244.       Method    of    Treating    Brine: 
Herbert   H.    Dow.    Midland,    Mich.      App. 
filed  Sept.  26,  1918      To  prepare  brine  for 
electrolysis. 
1,386,287.     Apparatus  for  Separating  Sub- 
stances OF  Different  Dielectric  Capac- 
ities ;  Henry  M.  Sutton,  Walter  L.  Steele 
and  Edwin   G.   Steele,   Dallas,  Tex.     App. 
filed    Sept.    24,    1904.      Producing    dielec- 
tric hysteretic  impedance  in  the  material 
1,386.300.       Electric    Heater;    Charles    A, 
Xardell,  Utica,  N.  Y.      App.   filed  Oct.   12, 
1920.     .Self -regulating. 
1.386,303.  Heat-Conducting  Device;   Percy 
A.  E.  Armstrong,  Loudonville,  N.  Y.    App. 
filed  March  2,  1920.     Hot-plate  type. 
1.386,321.       Telephone     Repeater     Equip- 
ment;    Charles    S.     Demarest,    Brooklyn, 
N.    Y.      App.    filed    May    9,    1919.      Means 
for  testing  repeaters. 
1.386,326.     Trolley-AVire  Splice;  James  J. 
Fisher.     Junior.     West     Va.       App.     filed 
.March   9.   1921.      Particularly  adapted  for 
use  in  mines. 
1,386,356.      Electric    Heater;    William    E, 
Pasik,    De   Kalb.    111.      App.   filed   Jan.    19, 
1920.      Maximum   amount  of  heat-radiat- 
ing surface. 
1,386.387.      Typewriting    Machine;    John 
Waldheim,    Elizabeth,    N.    J.      App.    filed 
Sept.    22.   1919.      Return   of  carriage   and 
line-spacing  by  power-actuated  means. 
1.386,421.       Switch    or    Receptacle    Box; 
William  J.  Newton.  Lynbrook,  N.  Y     App. 
filed   March  9,   1916.     Means  for  securing 
box   in   position. 
1,386.464.  Circuit-Controlling  Telephone- 
Receiver     Support  ;     James     B.     Furber, 
Rahway,   N.   J.     App.   filed   Nov.   1,  1919. 
Hook    lever    controlled    by    receiver. 
1,386,474.       Flashlight;     Joseph     Vince, 
Brooklyn,  N.  Y,     App.  filed  June  26,  1920. 
Conductor  removable  with   battery. 
1,386,484.      Di3TiLLi.N0  Apparatus  ;   Charles 
G.  Adsit,  Atlanta,  Ga.     App.  filed  Sept.  14, 
1920.      For   cracking  and   distilling   crude 
petroleum. 
1,386,487.      Electrical    Steam    and    Hot- 
Water   Boiler;   Nils   R.    Forssblad,   Vas- 
teras,   Sweden.      App,   filed   June  10,  1920. 
Steam    produced    by    current    passing    be- 
tween electrodes  submerged. 
1.386,525.      Electric    Iron  ;    Jose    A.    Oca- 
Balda    and    Godfrey    Alfred    De    Langie. 
New  York,  N.  Y.     App.  filed  Aug.  6.  1920. 
.M^ans    for    permanently    cutting    oft   cur- 
rent  when   certain    temperature  has   been 
reached. 
1,386,566.     Gravity  Trolley  Rudder;   Fred 
Graf.    Lankershim.   Cal.      App,    filed    Dec. 
30.    1918.      WTieel    automatically    aligned 
with  pole  when  out  of  contact  with  wire. 
1.386,569.     Incubator  and  Brooder;  Oscar 
W.  Herd,  Tulare,  Cal.     App.  filed  May  27. 
1920       Electric    h'-ating    means 
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News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

LEWISTON,  me.— Plans  have  been  com- 
pleted for  placing  wires  of  the  Androscog- 
gin Electric  Company  underground  from 
the  North  Bridge  to  Hospital  Square.  O.  D 
.Mudgett  is  superintendent   of  the  company 

SKOWHEGAN.  ME.  —  Bids  will  be  re- 
ceived until  Aug.  23  for  the  installation  ot 
an  electric  lighting  system  on  the  grounds 
of  the  State  Reformatory  for  Women  at 
Skowhegan.  Plans  and  specifications  can 
be  seen  at  the  office  of  the  superintendent, 
Skowhegan. 

NEW  IPSWICH,  MASS.— An  appropria- 
tion of  $20,000  has  been  authorized  for  the 
installation  of  a  municipal  electric  li^ht 
system  in  New  Ipswich.  Walter  S.  Thayer 
IS  a  member  of  the  electric  light  committee. 

HARTFORD,  CONN.  —  The  Plimpton 
Manufacturing  Company  is  considering 
extensions  and  improvements  to  its  power 
house. 

NEW  HAVEN,  CONN.  —  The  United 
Illuminating  Company  has  awarded  con- 
tract for  the  construction  of  a  two-stors 
addition.  60  ft.  x  65  ft.,  to  5ts  electric  power 
plant  on  Grand  Avenue,  to  the  Standard 
Construction  Company,  153  Court  Street. 

NEW  HAVEN,  CONN.— The  installation 
of  an  ornamental  lighting  system  on  State 
Street  betw-een  Chapel  and  Water  Streets  is 
under  consideration. 


Middle  Atlantic  States 

BEACON,  N.  Y.— Application  has  been 
made  by  the  Southern  Dutchess  Gas  &  Elec- 
tric Company  to  the  Public  Service  Commis- 
sion for  permission  to  erect  an  addition 
to  its  electric  power  plant  near  East  Fish- 
kill. 

BROOKLYN,  N,  Y.  —  Plans  have  been 
completed  by  the  Artistic  Dyeing  Company, 
100  Jewel  Street,  for  the  construction  of  a 
two-story  power  house,  52  ft.  x  68  ft.,  at 
Moultrie   and    Meserole   Avenues. 

CAN.\ND.\IGUA,  N.  Y.— Plans  are  under 
way  by  the  Rochester  Gas  &  Electric  Cor- 
poration for  the  erection  of  a  new  transmis- 
sion line  to  Canandaigua.  a  distance  of  28 
miles,  to  cost  more  than  $200,000.  Steel 
lattice-work  poles  will  be  used  and  as  an 
additional  support  to  the  line  fifty  strain 
towers  will  be  utilized.  The  plans  also 
include  the  construction  of  a  substation  at 
Canandaigua  and  rebuilding  the  Canandai- 
gua-Littleville  transmission  line  to  provide 
for  an  Increase  from  6.600  volts  to  11,000 
volts. 

FILLMORE,  N.  Y.  -  Plans  are  under  way 
by  the  Fillmore  Electric  Company,  Inc.,  for 
the  erection  of  a  new  transmission  line  from 
Belvidere  to  Friendship,  with  distribution 
system  at  the  latter  town  for  light  and 
power  service.  The  company  has  applied 
to  the  Public  Service  Commission  for  au- 
thority to  operate. 

GASPORT,  N.  V. — The  power  house  of 
the  Wickwire  Limestone  Company  was  de- 
stroyed bv  fire  recently,  oau-slng  a  loss  of 
about   $30,000. 

GOUVERNEUR,  N.  Y — The  purchase  of 
the  Duzee  water  power  site  for  development 
of  electricity  for  light  and  power  purposes 
Is  under  consideration  by  the  Village  Board. 

LAWRENCE.  N,  Y.— The  Milling  &  Light- 
ing Company,  Brasher  Falls,  has  applied 
to  the  Public  .Servki-  Commission  for  per- 
mission to  build  an  addition  to  Its  local 
plant.  A  franchise  for  the  work  has  been 
granted  by  the  Common  Council  of  Law- 
rence. 

NEW  YORK,  N.  Y. — The  P.  Lorlllard 
Company,  119  We.st  Fortieth  Street,  manu- 
facturer of  tobario.  plans  Immediate  con- 
struction of  a  four-.=tory  plant  at  Avenue  A 
and  Seventy-first  Street,  to  cost,  with  equip- 
ment, about  $500,000.  Special  machinery, 
transmission  equipment,  motors  and  other 
electrical   machinery    will   be   required. 
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NEW  YORK,  N.  T. — Bids  recently  re- 
ceived by  the  Delaware,  Lackawanna  & 
Western  Railroad  Company,  90  West  Street, 
for  electrical  equipment  for  the  operation 
of  a  .section  of  its  line  in  the  anthracite 
district  of  Pennsylvania  have  been  rejected. 
New  bids,  it  is  understood,  will  be  adver- 
tised at  an  early  date.  Gibbs  &  Hill,  Penn- 
sylvania Terminal,  are  consulting  enBlneers. 

PATERSON,  IT.  J. — Bids  will  be  received 
by  the  Board  of  Education.  Room  24,  City 
Hall,  Paterson,  N.  .1..  until  Aug.  26  for 
furnishing  material  and  completing  work 
required  for  the  installation  of  a  system  of 
electric  lighting  and  bells  in  School  No.  14. 
Lee  &  Hewitt,  152  Market  Street,  are  engi- 
neers. 

TRENTON,  N.  J.  —  The  Installation  of 
street  lamps  on  South  Montgomery  Street 
with  underground  conduit  system  is  con- 
templated by  the  City  Commissioners.  The 
Public  Service  Electric  Company  serves  the 
city. 

TRENTON,  N.  J. — The  installation  of  an 
eleetrio  lighting  system  consisting  of  .about 
1,000  lamps  is  under  consideration  by  the 
Woodlawn  Park  Association  in  connection 
with  amusement  devices  to  be  erected  at 
Woodlawn  Park.  _ 

ALLENTOWN,  PA. — Plans  has  been  ap- 
proved by  the  City  Council  for  extensions 
to  the  street-lighting  system  on  Hamilton 
Street  from  Penn  to  Second  Streets,  and  on 
South  Eleventh  Street  from  Hamilton  to 
Walnut   Streets. 

HARRISBURG,  PA.— The  City  Council  Is 
considering  the  construction  of  an  addition 
to  the  municipal  filtration  plant  at  Island 
Park,  to  cost  about  $800,000.  Considerable 
electrical  and  mechanical  equipment  will 
be  required. 

PHILADELPHIA,  PA. — The  Transporta- 
tion Committee  of  the  City  Council  has 
approved  ordinances  providing  for  the  con- 
demnation of  land  at  Arrott  Street  and 
Letterly  Street,  where  two  power  houses 
will  be  built  by  the  city  for  the  operation  of 
the  Frankford  Elevated  Railway.  The  addi- 
tional power  plants  will  cost  about  $900,000. 
Work  is  now  under  way  at  Fairmount  Ave- 
nue on  a  power  house  also  be  used  in 
connection  with  the  railway. 

PITTSBURGH,  PA.  —  Preparations  are 
being  made  by  the  North  Pole  Ice  Company, 
Carson  Street,  for  the  construction  of  a 
one-story  ice-manufacturing  plant,  60  ft.  x 
100  ft.,  to  cost  about  $50,000. 

SCRANTON,  PA. — The  Delaware,  Lack- 
awana  &  Western  Railroad  Company,  coal- 
mining department.  Scranton,  has  awarded 
contract  for  the  construction  of  a  one-story 
machine  and  forge  .shop.  50  ft.  x  200  ft.,  at 
its  Storrs  Colliery,  to  cost  about  $60,000. 
to  the  Industrial  Construction  Company, 
514  Union  National  Bank  Building.  The 
company  also  plans  to  build  a  one-story 
addition  to  its  coal-washing  plant  at  this 
point  to  cost  about  $35,000,  and  an  electric 
power  station  and  engine  hoisting  house 
at  the  Bellevue   Colliery. 

SHENANDOAH.  PA.  —  Extensions  are 
under  consideration  by  the  Philadelphia  & 
Reading  Coal  &  Iron  Company.  Reading, 
to  its  high-tension  electric  transmission 
system  in  the  vicinity  of  Shenandoah. 

ANNAPOLIS,  MD. — Bids  will  be  received 
by  the  Bmeau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C  until  Aug. 
31,  Specification  4487,  for  construction  of  a 
coal  bunker  extension  to  power  house  at 
Annapolis,  Md.     Address  chief  of  bureau. 

GLEN  WHITE,  W.  V.\. — Plans  arc  under 
consideration  by  the  E.  E.  WTiite  Coal  Com- 
pany for  the  construction  of  a  tipple  at  its 
properties.  The  company  also  contemplates 
the  erection  of  a  one-story  power  house 
with  boilers  equipped  with  automatic  stokers. 

WILLI.\MSON.  W.  VA. — A  company  is 
being  organized  by  Mark  H.  Russell  and 
M.  T.  rvrseger.  with  a  capital  of  $1,000,000. 
to  construct  and  operate  a  cold  storage 
and  ice-manufacturing  plant  in  Williamson, 
for  which  plans  are  under  way.  Consider- 
able electrical  equipment  will  be  required. 

ALEXANDRIA,  VA.  —  Plans  have  been 
prepared  for  the  Bureau  of  Yards  and 
Docks.  Navy  Department.  Washington.  D. 
C,  for  tl>e  construction  of  a  power  house 
at  Alexandria,  Va. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  tlie  Bureau  of  Supplies  and  Ac- 
counts, Navv  Department,  Washington.  D. 
C,  for  furnishing  the  following;  Until  .\uk. 
30,  Norfolk,  Schedule  S631  —  320  knife 
switches:  Hampton  Roads — 4.000  link  fuses 
and  miscellaneous  fuse  elements.  Until 
Sept  6,  Schedule  8637 — miscellaneous  quan- 
tity of  electric  cable  and  thirteen  terminals  ; 


North  Central  States 

DOYLESTOWX.  OHIO.— The  Doylestown 
Electric  Light  &  Power  Company,  recently 
organized,  has  been  granted  a  franchise  to 
install  a  distributing  system  in  Doylestown. 
Contract  for  the  construction  work  has 
been  awarded  to  the  Collier  Construction 
Company.  570  East  101st  Street,  Cleveland. 
H.  C.  Petit  is  president.  Herbert  C.  Tinker. 
771   Chalker  Street,   Akron,   is  engineer. 

RANDOLPH,  OHIO.  —  The  Randolph, 
Suffleld  &  St.  Joseph  Electric  Light  &  Power 
Company,  recently  organized,  is  planning 
to  furnish  electricity  in  the  villages  of  Ran- 
dolph. Suffleld  and  St.  Joseph  and  surround- 
ing territory.  Contract  for  the  erection  of 
a  transmission  line  has  been  awarded  to 
the  Collier  Construction  Company,  570  East 
101st  Street.  Cleveland.  J.  C.  Rogers  is 
president.  Herbert  C.  Tinker,  771  Chalker 
Street.  Akron,  is  engineer. 

LOUISVILLE,  KY.— The  Kentucky  Util- 
ities Company,  it  is  reported,  has  secured 
a  franchise  to  erect  an  electric  transmission 
line  to  the  Federal  Sanatorium,  now  under 
construction  at  Dawson  Springs.  The  fran- 
chise  .also  permits  the  company  to  operate 
elsewhere  in  the  same  territory. 

NOBLESVILLE.  IND.— The  N.  O.  Nelson 
Manufacturing  Company,  928  Chestnut 
Street,  St.  Louis,  Mo.,  is  planning  the  erec- 
tion of  a  power  house  at  its  local  works  in 
connection  with  the  extensions  to  the 
enameling  furnace  and  other  parts  of  the 
plant.     L.  D.  Lownin  is  president. 

MATTOON,  ILL. — The  proposal  to  issue 
bonds  for  the  establishment  of  a  municipal 
lighting  plant  in  connection  with  the  water 
system  is  under  consideration.  C.  I.  Jarnes 
is   superintendent  of  the  waterworks. 

NEW  BOSTON,  ILL.— The  Illinois  North- 
ern Utilities  C^ompany  is  considering  the 
erection  of  a  high-tension  transmfssion  line 
through  New  Boston,  and  also  about  3  miles 
of  rural  line. 

OSHKOSH.  WIS.— The  installation  of  an 
orn.amental  lighting  system  in  Oshkosh  is 
under  consideration.  For  further  informa- 
tion address  F.  A.  Fuller,  board  of  directors. 

MINNEAPOLIS,  MINN.— The  City  Coun- 
cil has  ordered  investigation  of  the  feasi- 
bility of  utilizing  power  to  be  developed  at 
the  government  high  dam  in  connection 
with  a  municipal  electric  plant.  The  sur- 
vey will  include  data  as  to  the  amount  of 
power  available  at  the  high  dam,  cost  of 
installing  turbines,  cost  of  an  auxiliary 
steam  plant,  and  In  what  manner  the  power 
could  be  utilized  for  municipal  purposes. 
F.   W.  Cappelen  is  city  engineer. 

CHILLirOTHE,  MO.  —  The  installation 
of  additional  street  lamps  in  ChiUicothe  is 
under  consideration  by  the  Council. 

L,VNAGAN.  MO. — The  erection  of  a  trans- 
mission line  from  the  municipal  power  plant 
to  Anderson  is  under  consideration  by  the 
City  Council. 

ST.  LOUIS,  MO. — Plans  are  to  be  carried 
out  next  year  for  resuming  work  of  placing 
overhead  wires  underground  in  tiie  resi- 
dence district  of  the  city  at  the  rate  of  4 
miles  a  year. 

REDFIELD,  S.  D.  —  The  Spink  Power 
Company  is  contemplating  the  erection  of  a 
transmission  line  from  a  generating  plant 
at  Aberdeen  to  connect  with  the  lines  of 
the  company  in  Mellette.  Proposal  to  issue 
bonds  for  construction  of  the  line  will  bo 
submitted  to  the  voters  In  towns  along  the 
route.  The  cost  of  the  entire  project  Is  esti- 
mated at  $150,000. 

BEATRICE,  NEB.  —  Petition  has  been 
filed  requesting  the  City  Commissioners  to 
cull  a  special  election  to  submit  to  the 
voters  a  proposal  to  Issue  $150,000  in  bonds 
for  an  addition  to  the  municipal  electric 
lighting  plant. 

MADISON.  NEB. — The  construction  of  a 
new  municipal  electric  light  plant  to  cost 
about  $70,000  is  under  consideration,  esti- 
mates for  which  have  been  prepared  by  the 
Hcnnlnson  Engineering  Company,  Omaha. 


WILLISTON,  S.  C.^The  WllUston  Ic- 
Company  is  considering  rebuilding  its  ice- 
manufacturing  and  refrigerating  plant  re- 
cently destroyed  by  Are. 

ATLANTA,  GA. — The  substation  of  the 
Georgia  Railway  &  Power  Company  at  146 
Edgewood  Avenue  was  recently  destroyed 
by  Are,  causing  a  loss  of  about  $10,000. 

BIRMINGHAM,  ALA.— The  construction 
of  a  new  plant,  140  ft.  x  150  ft.,  to  cost 
about  $150,000,  at  the  Birmingham  Flour 
Mills  is  under  consideration.  Electric  equip- 
ment, transmission  and  operating  machin- 
ery and  other  mechanical  apparatus  will 
be  purchased. 

HARTSELLS,  ALA.  —  Ernest  Lynn  of 
Hartsells  contemplates  the  construction  of 
a  dam  on  Big  Four  Ranch  in  Morgan 
County  to  cost  about  $100,000. 

JACKSON.  MISS.— The  construction  of 
an  ice-manufacturing  and  cold-storage  plant 
to  cost  about  $150,000  is  under  considera- 
tion by  P.  P.  Vail  and  as.soclates  of  Jackson. 

MOUNTAIN  HOME,  ARK.— An  organiza- 
tion is  being  formed  by  Dlilen  Underbill 
and  associates  for  the  purpose  of  operating 
an  electric  light  and  power  plant  in  Moun- 
tain Home.  The  new  company  also  proposes 
to  erect  an  ice-manufacturing  plant  to  be 
operated  In  connection  with  the  power  plant 

CORPUS  CHRISTI,  TEX.— The  Corpus 
Christi  Light  &  Power  Company  is  con- 
sidering extensions  and  improvements  to  Its 
electric  light  and  power  plant  Including  the 
Installation  of  a  new  generating  unit,  to 
cost  about  $200,000. 

SAN  ANTONIO,  TEX.  —  The  sum  of 
$100,000  has  been  appropriated  for  the  con- 
struction of  a  power  plant  at  the  Southwest 
Texas  Insane  Asylum.  J.  G.  Springer  I? 
suprintendent 


Southern  States 

LEXINGTON,  N.  C. — Extensions  to  the 
municipal  electric  light  and  water  systems 
lire  contemplated,  to  cost  about  $50,000. 
Paul  R.  Raper  Is  clerk. 

WILMINGTON,  N,  C— The  Wilmington 
Cooperage  Company,  it  is  understood.  Is 
considering  plans  for  rebuilding  a  portion 
of  its  power  house  recently  destroyed  by 
fire. 


Pacific  and  Mountain  States 

CHEH-\LIS.  WASH. — Preparations  have 
been  made  by  the  Nortl.  Coast  Power  Com- 
pany for  improvements  to  its  power  plant 
on  Coal  Creek  in  Chehalls.  to  cost  about  i 
$17,500.  The  company  plans  to  change  Its  i 
fuel  feed  system  and  install  conveyors  and 
equipment  to  burn  "hog"  fueL 

HOQUIAM,  W.A5H.  — Steps  have  been 
taken  by  the  Commercial  Club  to  secure  a 
new  street-lighting  system  in  Hoquiam. 

BLYTHE,    C.\L. — Plans    are    under   way       I 
for  rebuilding  the  local  power  house  of  tliC 
Southern   Sierras    Power  Company  recent; 
destroyed    by   flre.      The   new   building   w. 
be  40  ft.  X  50  ft.     L.  W.  Wise  is  local  sup- 
Intendent. 

LOS    ANGELES,    CAL.  —  The     Southern 

California  Edison   Com.pany  has  had  plans  | 

prepared    for    the    construction    of    a    two-  ' 

story   power  house.   49  ft.   x  55  ft.,  at  TUS  | 

Southwestern   Avenue.  , 

LOS  ANGELES,  CAL. — Plans  are  under 
consideration  for  the  installation  of  electric 
lamps  on  Western  Avenue  and  on  Windsor 
Boulevard. 

S.\N  FR.\NClSCO.  CAL.  —  The  Great 
Western  Power  Company  has  been  author- 
ized by  tlie  Railroad  Commission  to  sell 
$1,000,000  in  bonds,  the  proceeds  to  be  used 
for  completion  of  the  Caribou  plant  on  the 
F»ather  River  and  for  the  construction  of 
a  high-tension  transmission  line  from  the 
plant   to   Valona. 

ELKHORN,      MONT.  —  Permission      has 
been  granted  to  the  Boston-Montana  Milllns 
&     Power     Company,    a    subsidiary     of    the 
Boston-ilontana    Corporation,    by    t!       ■■    i- 
eral    Power    Commission    to    erect 
tension    transmission    line    to    furn; 
tricity    for    the   mills    and    reductii  t 
of   tlie    company    and    in    towns    al^  i  i-    i"< 
route    of    the    Mont.ona    Southern    RailwiO. 
The  line  will  extend   from   the  power  plant 
of    the    Montana     Power    Company    on    the 
Big   Hole    River    to    the    Elkhorn    properties 
of  the    Boston-Montana   Corporation.      It  U 
expected    to     have    the    line     completed    by 
Sept.   15. 

F.^RMINGH.XM.  N.  M. — The  local  elec- 
tric light  plant,  flour  mill  and  ice  plant.  It 
is  reported,   were  recently  damaged  by  Arc. 


Canada 


WINNIPEG.  M.\N.— Tlie  Winnipeg  Elec- 
tric Railway  Company  has  awarded  genetmj 
contract  for  the  construction  of  a  powW 
plant  at  Point  Du  Bois.  to  the  Northeni 
Construction  Company.  Union  Bank  BulU'- 
Ing,  Winnipeg.  The  cost  of  the  plant 
estimated  at  about  $3,500,000. 
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Electric  Service — An  Inspiring  Message 
From  the  Pacific  Coast 


AN  INDUSTRIAL  conference 
/j\  was  held  not  long  ago  at  Del 
^  ^^  Monte,  Cal.  Men  representing 
ever}'  branch  of  the  civic,  commercial, 
industrial  and  financial  life  of  the  West 
were  there.  They  were  talking  about 
Electric  Service,  and  Wigginton  E.  Creed, 
president  of  the  Pacific  Gas  &  Electric 
Company,  gave  them  a  message  from  the 
electrical  men  of  the  Coast  that  should 
be  passed  along  until  it  echoes  around 
the  world. 

The  electrical  industry,  Mr.  Creed 
told  them,  has  been  working  a  revolution 
in  California  that  eventually  will  bring 
to  every  land  a  sweeping  advance  in  both 
social  and  economic  life.  For  California 
has  been  demonstrating  for  all  men  to 
see  that  power  ior  production  can  be 
created  and  applied  on  a  scale  so  great 
rhat  it  staggers  the  imagination. 

In  California  last  year,  he  said,  the 
electrical  energy  generated  totaled  over 
3,500,000,000  kw.-hr.  This  was  the  equiv- 
alent of  the  labor  of  ten  million  men, 
created  out  of  the  rushing  waters  of  the 
mountains,  to  aid  those  who  work  in  Cali- 
fornia to  produce  more  wealth  and  serve 
more  greatly.  To  do  this  cost  less  than 
half  of  1  per  cent  of  a  three-dollar  wage. 
And  the  program  of  hydro-electric  de- 
velopment now  uiiilcr  wav  in  the  states 
west  of  the  Rockies  cimtctnplates  the  har- 
nessing of  a  further  2,^00,000  hp.  within 


the  next  ten  years,  at  an  investment  of 
more  than  a  billion  dollars.  The  cities 
of  the  East  proclaim  their  industry  by 
smoking  stacks.  The  Coast  is  writing  in- 
dustry across  its  skyline  with  tall  steel 
towers  and  great  transmission  lines. 

The  world  needs  power — more  power 
and  more.  For  power  is  the  cheapest  tool. 
Power  takes  the  place  of  men.  Power 
makes  it  possible  for  one  man  to  do  the 
work  of  ten.  Electrical  energy  in  the 
United  States  last  year  saved  25,000.000 
tons  of  coal.  Merely  to  mine  this  coal 
would  have  absorbed  the  labor  of  70,000 
men  thus  released  for  other  use.  And  the 
electrical  industry  has  reduced  the  aver- 
age cost  of  electrical  energy  itself  by  50 
per  cent  in  the  last  eighteen  years.  So  is 
the  work  of  man  increased  to  serve  his 
growing  needs  and  meet  his  greater 
opportunities. 

The  United  States  uses  more  power 
than  any  other  nation — Great  Britain  in- 
cluded. We  generate  today  four  times 
as  much  electrical  energy  per  single  em- 
ployee as  in  1902.  The  great  plans  for 
our  nation-wide  water-power  develop- 
ment and  superpower  distribution  prom- 
ise new  power  beyond  conception.  And 
here  great  inspiration  comes  from  the 
marvelous  achievements  of  the  electrical 
men  of  the  Far  West.  The  ELECTRICAL 
World  believes  their  message  should  be 
carried  to  everv  corner  of  the  nation. 


Lovall 

Allen 

Osborne 

.4  u  executive  -  enyhieer 
whose  original  and  con- 
structive work  in  elec- 
trical manufacturing  and 
sales  organization  and 
whose  leadership  in  rush- 
ing war  prodiiction  of 
munitions  and  effective 
service  on  the  National 
War  Labor  Board  have 
gained    tvide    recognition. 


Dl'RING  the  past  thirty  years  L.  A 
Osborne  has  been  a  potent  influence 
in  the  affairs  of  the  Wostinfrhouse 
Kloctric  &  Manufacturing  Company.  The 
plan  of  its  production  oreanization  at 
ICast  Pittsburgh  is  largely  his.  the  sales 
organization  has  also  been  of  his  mak- 
ing, and  today  he  is  in  charge  of  the 
company's  general  commercial  and  for- 
eign policy.  Whenever  problems  have 
required  original  and  constructive  think- 
ing his  leadership  has  been  outstanding, 
and  its  influence  has  extended  into  the 
broad  field  of  Industry. 

It  was  Mr.  Osborne,  for  example,  who 
was  elected  bv  the  Wcstinghousc  com- 
pany to  execute  the  order  for  l.SOO.OOO 
Russian  rifles  which  he  secured  from 
the  Britisli  government  in  ini.i.  This 
order  presented  one  of  the  most  diffleult 
pioblems  of  intensive  production  ever 
placed  before  an  American  manufactur- 
ing concern.  So  well  w.as  this  work 
nianned  and  executed  by  the  New  Eng- 
land Westinghouse  Company,  an  organi- 
zation created  by  Mr.  Osborne,  that 
when  the  United  States  entered  the  war 
in  lfll7  it  was  possible  to  turn  out  60. nun 
Browning  lieavy  ma<hine  guns  with  the 
proper  number  of  spare  parts  in  ten 
months — a  manufacturing  feat  that  ex- 
perts held  had  never  been  equaled. 


In  1917.  when  the  necessity  for  unin- 
terrupted production  of  war  essentials 
was  manifest  and  the  strained  relations 
between  employers  and  employees  were 
Jeopardizing  the  successful  prosecution 
of  the  war  on  the  part  of  the  United 
States,  it  was  Mr.  Osborne  whom  the 
Xational  Industrial  Conference  Board 
chose  as  its  spokesman  in  presenting  to 
the  government  a  remedial  plan.  That 
plan  resulted  in  a  Presidential  call  for 
a  conference  between  employers  and  em- 
ployees and  the  creation  of  the  National 
War  I>abor  Board,  of  which  Mr.  Osborne 
was  made  one  of  the  members  by  the 
President. 

Mr.  Osborne  was  born  in  Newark, 
X.  J.,  in  1870  and  was  graduated  from 
Cornell  I'niversity  in  1S91.  He  began 
his  business  career  with  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany on  .\ug.  1.  1891.  After  about  one 
vear  spent  in  erecting  that  company's 
machinery  he  was  placed  in  charge  of 
the  engineering  and  designing  work  in 
its  Newark  plant.  In  1S94  he  resigned 
to  engage  in  private  enterprise.  One 
vear  later,  when  the  company  established 
its  main  works  at  East  Pittsburgh.  Pa.. 
Mr.  Osborne  was  asked  to  assist  in 
organizing  the  production  department, 
and  soon  thereafter  was  appointed  assist- 


ant superintendent.  In  1897  he  was 
made  assistant  to  the  vice-president.  In 
1900  manager  of  works,  and  in  19"- 
fourtli  vice-president  in  charge  of  main. 
factoring  and  engineering.  His  wcik 
soon  involved  activities  outside  of  t  ■ 
duties  laid  down  for  his  office,  and  ■■ 
1906  he  was  made  vice-president  r 
charge  of  the  sales  organization  as  w.  '. 
as  engineering  activities. 

In  1917  Mr.  Osborne's  headquarters 
were  transferred  from  Ea.st  Pittshurgli 
to  New  York  Citv.  and  he  was  r<  li.  v.-.l 
of  the  detail  work  of  the  sales  depart- 
ment and  placed  in  drirge  of  the  com- 
pany's gencr.il  comiii.  r.  i  il  and  forelCT 
pollcv.  He  w.is  al.-=o  m.i.lo  president  of 
the  Westinghouse  KKh  trie  International 
Company  when  that  company  was  or- 
ganized as  a  result  of  the  growth  of  the 
company's  foreign  liusiness  In  IS-O. 
while  on  a  visit  to  .lapan.  Mr  Osborne 
was  decorated  bv  the  Eniperor  with  the 
Order  of  tlie  Rising  Sun.  fourth  class, 
in  recognition  of  tlie  part  he  had  person- 
ally plaved  in  developing  the  electrical 
industry  of  that  nation.  Mr.  Osborne  Is 
a  fellow  of  the  A.  I.  E.  E..  a  member  of 
the  other  leading  national  enpine.>rinK 
societies,  vice-chairman  of  the  National 
Industrial  Conference  Board  and  chair- 
man of  its  executive  committee. 
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Illuminating  Engineers  to  Remain 
in  Engineering  Societies  Building 

LAST  spring,  when  it  seemed  probable  that  the  Illu- 
-/minating  Engineering  Society  would  have  to  leave 
the  Engineering  Societies  Building,  because  of  lack  of 
space,  the  Electrical  World  protested  against  the  con- 
templated change,  insisting  that  the  building  was 
erected  for  just  such  engineering  bodies  and  that  there 
was  yet  room  in  it  for  the  illuminating  engineers.  This 
led  to  numerous  conferences,  and  after  a  thorough 
canvass  of  the  situation  very  desirable  quarters  were 
offered  to  the  illuminating  engineers  and  accepted  by 
them.  Thus  the  matter  has  been  amicably  settled  with 
credit  to  every  one  concerned.  Both  the  Engineering 
Foundation  and  the  Illuminating  Engineering  Society 
are  to  be  congratulated  on  the  outcome,  and  particular 
thanks  are  due  the  American  Society  of  Civil  Engineers 
for  its  generosity  in  giving  up  part  of  its  quarters  to 
the  illuminating  engineers.  Co-operaticn  of  this  sort 
is  highly  commendable. 


The  Untoward  Effects 

of  a  Spirit  of  Economy 

JUST  now  there  is  a  wave  of  economy  sweeping 
through  the  land.  Depression  in  business  and  loss  of 
employment  have  been  widespread  so  that  readjustments 
and  retrenchments  have  l)ecome  in  many  instances 
absolutely  necessary.  Congress  has  caught  the  fever 
and  the  edict  has  gone  forth  that  governmental  expen- 
ditures must  be  cut.  But  are  we  not  borrowing  trouble 
in  dealing  with  matters  of  an  economic  character  in  a 
crude  and  hysterical  way,  rather  than  in  a  businesslike 
and  fundamentally  sound  manner?  And  can  we  afford 
as  a  people  to  jeopardize  progress  and  deal  unfairly 
with  those  who  have  in  a  spirit  of  faith  and  loyalty  con- 
tributed greatly  to  the  nation's  upbuilding? 

Our  navy  is  admittedly  the  bt-st  equipped  in  the  world, 
and  the  electrical  industry  has  played  no  small  part  in 
making  it  .so.  It  has  specialized  in  electric  propulsion 
and  built  expert  organizations  and  huge  plants  to  handle 
this  branch  of  naval  work,  firm  in  the  conviction  that 
the  work  would  be  appreciated,  commitments  adhered  to 
and  the  industry  sustained.  Now  the  whole  structure  is 
threatened  and  progress  retarded  through  lack  of  appro- 
ipriations.  Huge  plants  specially  built  for  naval  work 
iwill  have  to  shut  down  and  the  trained  organizations 
[huilt  up  at  much  pains  and  expense  to  disband  if  the 
jplan  now  contemplated  is  carried  out.  This,  to  put  it 
'"lildly,  is  a  great  injustice  to  those  electrical  manufac- 
[turing  companies  and  to  their  employees  who  have  co- 
|"perated  with  and  favored  the  government  to  the 
••xclusion  of  more  profitable  and  abundant  commercial 
j^'Usiness.  The  Navy  Department  itself  dees  not  wi.sh  to 
i<ancei,  but  rather  to  postpone,  the  contracts;  however, 
jthe  commitments  are  .so  large  and  the  monetary  value  of 
'he  work  so  great  that  no  company  can  carry  without 


great  hardship  the  financial  burden  that  deferred 
returns  would  cause.  Moreover,  it  is  rather  poor  policy 
for  the  government  to  add  to  the  ranks  of  the  unem- 
ployed at  a  time  like  this.  We  cannot  beget  optimism 
by  practicing  pessimism,  but  when  it  comes  to  matters 
of  national  defense  the  government  apparently  has 
learned  nothing  from  the  late  war.  Otherwise  the  mis- 
take of  discouraging  developments  in  armament  that 
carry  with  them  vast  commercial  possibilities  would  be 
obvious  to  it. 

Utility  Securities  Receiving 
Much  Favorable  Publicity 

IN  THOSE  metropolitan  newspapers  that  carry  a  col- 
umn devoted  to  investment  suggestions  the  securities 
of  public  utilities  are  receiving  an  amount  of  favorable 
publicity  that  could  not  be  secured  by  the  utilities 
themselves  in  any  form  of  paid  advertising.  When 
requests  are  made  for  safe  and  reasonable  investments 
the  bonds  and  notes  of  well-known  companies  are  fre- 
quently mentioned  in  the  same  class  as  Liberty  bonds 
and  the  obligations  of  the  foremost  railroads  that  are 
recognized  investments  for  savings  banks. 

This  is  valuable  publicity  for  two  reasons — first,  it 
sets  the  man  in  the  street  thinking  about  the  safety  of 
public  utility  securities,  and  second,  the  recommenda- 
tion frequently  brings  home  to  him  an  understanding 
that  the  reason  for  this  safety  is  regulation  by  public 
service  commissions  and  the  growing  tendency  to  allow 
the  electric  light  and  telephone  companies  to  earn  a  bet- 
ter return  on  their  investment  through  higher  rates  for 
the  services  they  rendei-.  Appre^i-ition  of  the  need  for 
adequate  rates  of  return  brought  about  in  this  way 
should  help  to  overcome  the  grumbling  often  heard  in 
the  past  when  increases  for  light,  power  and  telephone 
services  are  put  into  effect;  and  as  the  army  of  small 
investors  in  these  securities  grows  this  tendency  will 
be  a  real  factor  in  promoting  so-called  public  good  will 
toward  the  utilities. 


What  Happens  When  the 
Power  Goes  Off 

AMERICAN  manufacturers  have  a  traditional  failing 
.  which  has  undoubtedly  been  a  serious  obstacle  to 
the  development  of  American  foreign  trade  in  many 
(luarters  of  the  world.  They  have  unwittingly  taken 
the  attitude  that  when  the  goods  are  unloaded  at  the 
freight  depot  from  which  they  are  to  be  shipped  the  re- 
sponsibility of  the  manufacturer  ends.  As  a  matter  of 
fact  it  cannot  end  until  the  distant  customer  receives 
his  purchase  in  good  order;  for,  so  far  as  practical 
results  are  concerned,  there  is  no  virtue  in  making  the 
goods  right  unless  they  are  packed  right  and  shipped 
right  so  that  they  will  be  right  when  they  arrive. 

There  is  a  partial  parallel   in   the  manufacture  and 
sale  of  electrical  energy  since  it  is  not  enough  that  the 
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customer  be  connected  and  .served  if  the  service  is  inter- 
rupted at  times  and  injury  is  thereby  caused.  What  the 
purchaser  expects  is  continuous  service,  and  in  many 
cases  such  service  is  absolutely  vital.  To  insure  un- 
broken continuity  therefore  becomes  the  very  essence  of 
the  responsibility  of  every  employee.  In  this  issue  R.  H. 
Tillman  presents  this  thought  with  a  definite  statement 
as  to  just  what  does  happen  to  different  classes  of  cus- 
tomers when  the  power  goes  off.  He  stresses  an  asi>ect 
of  central-station  service  that  may  profitably  be  im- 
pressed on  the  minds  of  the  entire  organization. 


Benefit-Sharing  System 
for  Utility  Employees 

TO  APPLY  the  general  principle  of  a  bonus  or 
premium  for  efficient  work  to  miscellaneous  em- 
ployees of  a  public  utility  company  is  a  somewhat 
difficult  task,  but  one  of  our  big  Middle  Western  utili- 
ties has  been  attempting  it  with  very  satisfactory 
results.  The  particular  scheme  used  is  the  fi.xing  of 
a  standard  fair  time  for  a  worker  or  gang  of  workers 
performing  a  definite  task.  If  that  time  is  bettered, 
there  is  a  proportionate  saving  to  the  company,  and  this 
gain,  figured  at  the  usual  rate,  is  divided  "fifty-fifty" 
between  the  gang  and  the  company  after  a  percentage 
sufficient  to  cover  the  clerical  cost  of  operating  the  plan 
ha.-;  been  subtracted.  In  our  last  issue  Mr.  Baum 
gave  an  outline  of  the  e.xtent  to  which  this  principle 
has  been  carried  and  the  various  tasks  to  which  it  has 
been  successfully  applied.  It  will  be  seen  that  the 
premiums  won  are  big  enough  to  matter,  and  that 
varieties  of  work  are  covered  w'hich  at  first  thought 
seem  hardly  within  the  scope  of  such  an  arrangement. 
The  gain-sharing  scheme  in  more  or  less  modified 
forms  has  been  tried  many  times  in  manufacturing 
establishments,  and  generally  with  excellent  results, 
but  this  is  the  first  instance  which  has  been  brought  to 
our  attention  where  a  utility  has  carried  it  out  through 
a  force  of  employees  ranging  all  the  way  from  engineers 
and  firemen  to  meter  readers  and  bill  clerks  with  con- 
sistent fairness  and  success. 


device  invented,  if  not  patented,  by  his  satanic  majesty, 
they  stood  committed  by  formidable  investments  to  a 
direct-current  policy  which  had  long  been  outworn. 
Their  voltage  of  distribution  is  absurdly  low  from  the 
standpoint  of  modern  practice.  They  are  perpetuating 
things  that  belong  to  the  century  past  and  not  to  the 
century  present,  but  they  are  doing  it  for  the  most 
part  under  the  compulsion  of  investments  which  cannot 
be  thrown  away  and  under  circumstances  where  it  is  at 
least  temporarily  desirable  to  make  the  best  of  a  bad 
matter.  By  means  of  the  automatic  substation  it  becomes 
possible  to  serve  a  direct-current  network  which  is 
a  model  of  inefficient  distribution  on  account  of  its  low 
voltage.  It  has  to  be  fed,  if  any  sort  of  economy  is  to 
be  realized,  at  a  considerable  number  of  points,  and  if 
labor  as  well  as  space  has  to  be  wasted  at  each  one  of 
these  points,  the  situation  is  a  sorrj'  one  indeed.  It  is 
possible,  however,  by  methods  which  have  now  been 
thoroughly  worked  out.  to  feed  in  from  synchronous 
converters,  motor-generators  and  the  like  at  a  large 
number  of  points  without  a  demand  for  great  space  and 
with  the  possibility  of  eliminating  all  labor  except  that 
cf  inspection.  The  synchronous  converter  has  been 
rather  the  favorite  instrument  of  conversion,  although 
we  are  half  inclined  to  think  that  the  motor-generator, 
or  perhaps  better  yet  the  cascade  converter,  is  likely 
to  find  application  as  simpler  on  the  whole  to  manage 
automatically  than  the  ordinary  rotary. 


Automatic  Substation 
Practice 

A  CHANGE  from  so-called  standard  practices  is  jus- 
tified whenever  it  leads  to  future  progress,  even 
though  it  does  not  save  a  cent  at  the  immediate  moment 
of  its  installation.  The  great  and  costly  blunders  in 
electrical  distribution  have  been  in  sticking  to  old- 
fashioned  methods  when  they  were  clearly  passing  into 
obsolescence,  saving  perhaps  a  few  temporary  dollars 
to  perpetuate  conditions  of  inefficiency.  From  our  view- 
point the  automatic  substation  is  fully  justified  and  is 
likely  to  play  a  very  important  part  in  future  electrical 
development,  as  is  also  the  automatic  hydro-electric 
generating  station.  The  automatic  substation  on  wide- 
spread alternating-current  distributing  networks  has 
been  thoroughly  tried  out  and  has  proved  so  successful 
that  in  the  majority  of  cases  there  is  little  occasion  for 
using  anything  else.  The  elimination  of  substation 
labor  as  well  as  substation  buildings  of  any  elaborate 
kind  is  a  very  important  measure  of  economy. 

The  larger  central-station  companies  are  in  a 
rather  bad  situation,  looking  at  the  distribution  as  a 
whole.  Starting  as  direct-current  stations  pure  and 
simple,  with  a  feeling  that  alternating  current  was  a 


Will  Illinois  .Make  Rural 
Utilities  Successful? 

THE  possibility  of  building  up  rural  utilities  is  seen 
in  the  rural  service  rules  which  have  been  adopted 
by   the   Public    Utilities   Commission    of    Illinois.     The 
result    of    the    application    of    these    rules,    which    are 
printed   in    part   in   this    issue,    will   be   watched    with 
intense  interest,  particularly  as  most  public  utility  men 
who  must  face  this  problem  are  beginning  to  feel  that 
such    utilities    are    not    likely    to    prove    any    greater 
success   from   an   operating   standpoint    than   have   the 
rural  telephone  utilities.     It  is  significant  that  in  the 
rules  governing  classes  I  and  II.  under  which  the  rural 
utility  and  purely  mutual  companies  will  be  formed,  the 
company  that  is  called  upon  to  furnish  energ>-  to  the 
rural  utilities  must  assume  the  responsibility  of  deter- 
mining   whether    the    overhead    construction    conforms 
with   the   commission's   requirements.      It   would   seem 
that  this  is  a  confession  of  weakness.   Legally  such  com- 
panies as  those  just  alluded  to  are  competent  to  carr>' 
out  the  duties  of  a  utility  corporation,  but  the  commis- 
sion has  apparently  been   compelled  to   recognize  that 
from    a    practical    standpoint    there    is    ditficulty    in 
enforcing  the  legal   obligation.     The   rules   as  written 
will  probably  insure  the  use  of  proper  construction  to 
begin  with,  though  at  the  cost  of  some  worry  to  the 
utility  that  must  refuse  connection  to  improperly  con- 
structed lines.     The  real   test   will   come  a   few  years 
hence   when    the   effect    of    routine    maintenance   work 
begins  to  be  felt.     Those  lines  to  individual  consumers 
maintained  by  the  utility  under  class  III  will  constitute 
only  a  utility  problem  as  the  rules  provide  for  owner- 
ship and  maintenance  by  the  central-station  conipan.v. 
Whether  the  rural  utilities  and  mutual  companies  will 
be  able  to  see  the  wisdom  of  proper  maintenance  is  a 
moot  question  that  time  only  will  answer.     The  rural 
telephone  utilities  have   not   been   able  to   realize  the 
necessity  of  proper  maintenance  or  even  construction. 
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A  Real  Help  in 
Routine  Work 

THE  development  of  a  simple  formula  by  which 
rough  transmission  or  distribution-line  calculations 
can  be  made  without  the  aid  of  charts  or  other  refer- 
ence data  is  a  need  that  all  electrical  engineers  have  felt. 
Such  a  formula  is  required  chiefly  when  the  engineer 
is  in  the  field  away  from  his  handbooks  and  reference 
data.  Elsewhere  in  this  issue  Austin  Burt  presents  a 
"rough-and-ready  rule"  the  basis  of  which  is  two  key 
numbers  and  a  simple  formula.  With  this  formula  and 
a  slide  rule  or  pencil  and  paper,  or  the  usual  field  equiv- 
alent in  the  shape  of  a  board,  the  principal  checks  can 
be  worked  out.  The  formula  may  not  satisfy  the  stick- 
ler for  mathematical  exactness,  but  Mr.  Burt  does  not 
claim  more  than  approximate  results.  He  is,  however, 
adding  to  the  field  equipment  of  the  engineer  a  formula 
that  will  enable  him  to  discover  errors  in  the  average 
run  of  line  design  and  know  whether  he  must  resort 
to  further  investigations.  It  will  also  enable  him  to 
answer  readily  the  numerous  questions  that  arise  in  the 
field  as  to  what  size  of  conductor  is  needed  under  cer- 
tain assumed  conditions.  In  such  calculations  the  use 
of  refined  formulas  is  generally  a  waste  of  time,  since 
the  working  out  of  exact  data  on  which  to  base  esti- 
mates will  make  no  material  change  in  the  estimated 
cost  of  lines.  This,  after  all,  is  the  test  as  to  whether 
methods  used  in  estimating  are  justified.  Such  con- 
tributions as  Mr.  Burt's  are  a  real  help  in  the  routine 
work  of  the  transmission  and  distribution  engineer. 


Some  Difficulties  in 
Parallel  Operation 

IN  THIS  issue  D.  D.  Higgins  of  the  Commonwealth 
Edison  Company  describes  some  experiments  made  to 
analyze  certain  surging  effects  between  two  stations  of 
that  company.  The  phenomenon  examined  was  a  surge 
following  an  attempt  to  transfer  a  load  from  one  sta- 
tion to  the  other  and  varying  from  a  slight  disturbance 
of  voltage  of  no  great  importance  to  one  that  threw  the 
circuit  breakers  on  the  tie  line.  An  investigation  dis- 
closed that  the  trouble  was  chargeable  to  lack  of  reac- 
tance in  the  line  coupled  with  lack  of  flexibility  in  the 
regulation.  The  receiving  machines,  being  held  up  to 
voltage,  had  to  drop  back  in  phase,  and  since  the  sending 
station  could  not  furnish  current  output  against  the 
tie-line  resistance  extra  load  came  on  the  receiving 
end.  Down  came  the  instantaneous  speed,  a  cross-cur- 
rent began  to  demagnetize  the  receiving  machines  and 
the  mischief  was  on.  The  effect  of  the  surging  was 
aggravated  by  the  high  inertia  of  the  fast-running  tur- 
bines and  became  cumulative. 

This  situation  is  one  quite  typical  of  the  troubles 
which  follow  the  inflexibility  in  the  dynamical  .sense 
that  results  from  closely  regulated  prime  movers  and 
lack  of  the  electromagnetic  buffer  provided  by  liberal 
reactance.  Similar  troubles  have  occurred  in  other  sta- 
tions and  under  quite  different  conditions.  They  have 
been  commonest  in  steam-driven  stations  of  large 
capacity  and  rather  rare  on  hydro-electric  systems  with 
long  lines  to  soften  the  shocks.  It  is  most  important  to 
run  down  the  exact  details  of  the  difllculty,  as  was  done 
here,  for  interchange  of  energy  on  a  big  .scale  is  one  of 
the  necessary  features  of  modern  distribution  systems. 
The  broad  moral  would  seem  to  be  that  the  several  par- 
ticipating stations  should  not  be  tied  in  too  rigidly,  but 


should  work,  at  least  during  periods  of  rapidly  changing 
load,,  through  enough  reactance  to  ease  up  the  working 
conditions.  It  was  found  out  in  the  early  days  of  power 
transmission  that  there  was  such  a  thing  as  excessive 
inherent  regulation,  and  the  same  principle  applies  with 
even  greater  force  to  the  bigger  units  and  vaster  stores 
of  energy  in  the  supei-power  plant  of  the  future.  We 
do  not  apprehend  much  trouble  on  the  long  trunk  lines. 
It  is  far  likelier  to  occur,  as  in  Chicago,  where  big 
stations  work  together  in  an  area  of  immense  output. 


Advances  Probable  in 

High-Frequency  Field 

RECENTLY  perfected  methods  of  multiplexing  in 
.  telephony  by  the  use  of  carrier  currents  of  differ- 
ent frequencies,  and  experiments  in  wired  radio  or 
guided  wave  transmission,  are  of  interest  not  only 
because  of  the  improvements  they  offer  over  existing 
methods,  but  also  because  a  relatively  unknown  field  of 
electrical  phenomena  is  involved  and  new  methods  of 
exploration  made  available.  Multiplexing  is  of  value 
chiefly  on  long  toll  lines  between  important  centers, 
and  the  application  of  the  new  methods  to  this  class  of 
service  constitutes  an  important  advance  in  telephony. 
However,  while  the  equipment  needed  is  relatively 
simple  as  compared  with  other  methods  which  have 
been  proposed,  the  questions  of  complication  and  cost 
of  operation  are  still  serious,  and  in  congested  short- 
range  districts  operation  is  still  more  economical  by 
increasing  the  number  of  connecting  lines  and  the  use 
of  present  standard  methods.  The  chief  advantages 
claimed  for  wired  radio  or  guided  wave  transmission, 
in  addition  to  the  multiplexing  feature,  are  increased 
eflSciency,  greater  purity  or  quality,  greater  secrecy 
and  the  possibility  of  using  power  lines  for  signaling 
purposes  also,  by  superposition  of  the  high-frequency 
carrier  current.  The  last  of  these  appears  to  have 
promise  of  most  importance,  but  the  developments  in 
this  direction  are  as  yet  too  meager  to  indicate  certain 
value. 

Great  importance  attaches  to  these  developments, 
however,  in  that  through  them  the  whole  field  of  fre- 
quency value  is  laid  open.  For  years  after  the  first 
introduction  of  low-frequency  alternating  currents 
imagination  reached  into  the  vast  stretch  of  unknown 
frequencies,  in  speculation  as  to  the  possible  treasures 
to  be  found  there,  but  with  no  means  of  exploration 
available.  The  oscillating  circuits  of  spark  telegraphy, 
the  Poulsen  arc  and  the  high-frequency  alternator  have 
made  their  well-known  advances;  but  it  remained  for 
the  hot  cathode  tube,  with  its  flexibility  as  generator, 
amplifier,  rectifier  and  detector  and  its  simplicity  in 
control,  not  only  to  render  multiplexing  by  resonant 
methods  possible  but  to  throw  open  the  whole  field  of 
frequency  for  study  and  use.  The  developments  already 
reported  indicate  that  extensive  study  and  investigation 
will  be  necessary.  Inductance,  capacity  and  resistance 
as  we  know  them  all  require  modification,  and  the  rela- 
tions between  radiated  and  transmitted  energy  are  still 
ob.scure.  However,  with  so  powerful  and  flexible  an 
instrument  as  the  thermionic  tube  and  the  experimental 
technique  already  developing,  it  is  certain  that  rapid 
progress  will  be  made  in  uncovering  the  laws  con- 
trolling this  new  field  and  in  showing  their  possibilities. 
Multiplexing  and  guided  wave  transmission  are  the 
first  but  prol)ably  not  the  last  products  of  the  use  of 
high  frequency  over  wires. 
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What  Happens  to  the  Customer  When  the 

Power  Goes  Off 


E' 


A  Review  of  Definite  Conditions  Caused  by  Service  Interruptions  in  a 
Number  of  Typical  Industries— Evidence  of  the  Importance  of  Con- 
tinuous Service — Customers  Are  Rational  Beings  Much  Like  Other  Men 

By   R.   H.   TILLMAN 

Mumtye,    New-Business   Department,    Consolidated  Gas    Electric   Light  &   Power  Compani/    Baltinwre 
and  Chairman  Commercial  Section,  N.  E.  L.  A.  '  '  ' 


VERY    day    that 

passes     finds     it 

necessary  for  us 

to  try  to  con- 
%'ince  some  one  of  our 
customers  or  prospective 
customers  that  we  furnish 
the  most  nearly  continu- 
ous and  perfect  power 
supply  that  can  be  had 
from  any  reasonable  or 
equitable  source.  As  a 
subject  it  is  one  vitally 
interesting  both  to  our 
company  and  to  our  cus- 
tomers. Although  the 
word  "service"  has  been 
worn  threadbare,  it  still 
stands  for  the  fundamen- 
tal idea  of  the  utilities 
business  and  represents 
one,  if  not  the  most  im- 
portant, aspect  of  our 
business  today.  Why  is  it 
so  necessary  to  give  unin- 
terrupted or  good  and 
continuous  service?  The 
majority  of  ihe  American 
people  are  much  more 
interested  in  service  than 
in  cost.  The  general  public  recognizes  that  poor  service 
is  dear  at  any  price  and  is  willing  to  pay  for  the  best, 
»o  unless  real  .service  is  given  rate  adju.stments  are 
impossible  and  new  busines.s,  which  is  necessary  for 
the  continuous  growth  of  our  industry,  cannot  be 
obtained. 

The  importance  of  the  subject,  therefore,  must  be 
plain  to  every  clear-thinking  electric  light  and  power 
company  employee.  Interruptions  to  any  part  of  the 
system  mean  inadequate  service,  and  such  interrup- 
tions cannot  be  corrected  without,  first,  knowing  the 
causes  and,  second,  finding  the  means  for  their  pre- 
vention. 

It  must  be  remembered  that  the  utility  business 
should  he  considered  as  a  whole  and  that  what  occurs  in 
one  city  has  its  effect  throughout  the  industry.  In  fact. 
our  first  information  as  to  .serious  interruptions  of 
service  in  other  cities  often  comes  to  us  through  custom- 
ers and  prospective  customers.  Although  purely  local 
concerns  and  industries  know  and  appreciate  the  service 
given  by  a  Imal  utility,  the  prospective  power  customer 
who  has  had  poor  power  survicp   fif)ni  a  public  utility 


in  some  other  part  of  the 
countn,'  is  certainly  from 
Missouri  when  we  attempt 
to  convince  him  of  the 
e.xcellence  of  our  local 
service.  We  therefore 
need  good  friends  at  court 
— satisfied  customers — to 
give  evidence  to  such  pro- 
spective customers  that 
the  utilitj  representative 
can  do  what  he  promises. 
Of  course,  it  is  difficult 
to  get  a  customer  to  put 
in  writing  the  fact  that 
he  has  received  good  serv- 
ice, even  though  he  knows 
that  his  electric  supply 
has  been  unquestionably 
satisfactory.  The  explana- 
tion is  that  the  average 
customer  will  remember 
one  minute's  interruption 
longer  than  the  other 
525,599  minutes  of  good 
service  in  the  year.  In 
fact,  he  has  a  natural  ten- 
dency to  forget  all  but  the 
one  minute's  trouble.  If 
you  try  to  tell  him  that  he 
should  shut  down  a  steam  pump  and  operate  by  electric 
motors,  he  will  tell  you  in  strong  language  the  destruc- 
tion wrought  by  that  one  minute's  outage. 

In  many  industries  customers  can  prove  their  state- 
ments to  the  effect  that  interruptions  of  electric  supply 
cause  considerable  destruction  and  loss.  Let  us  see 
what  happens  in  some  of  these  typical  businesses  with 
which  we  are  familiar  when  an  interruption  to  our 
service  occurs. 

The  Fertilizer  Industi-y.— Continuous  supply  is  impor- 
tant in  this  industry  and  is  important  to  our  com- 
pany. We  have  in  Baltimore  seven  plants  that  manu- 
facture their  own  acid,  and  in  these  plants  an  interrup- 
tion cau.ses  the  greatest  loss  po.ssible  in  the  fertilizer 
industry.  These  seven  plants  have  a  connected  load  of 
14,600  hp.  As  is  well  known,  the  present  method  of 
producing  sulphuric  acid  is  the  burning  of  pyrites  or 
.«ulphur  to  form  sulphur  dioxide  and  the  combining  of 
this  with  oxygen  and  water  by  means  of  gas  circulated 
in  chambers  and  towers.  If  the  power  supply  is  even 
momentarily  interrupted  the  fans  circulating  the  prod- 
ucts of  combustion   through   the  towers  stop,   and   the 


This  article  was  written  by  Mr.  Tillman  as  a  paper  to  be 
presented  before  the  engineering  and  operating  departments 
of  the  Consolidated  Gas.  Electric  Light  &  Power  Com. pany  of 
Baltimore.    Mr.  Tillman  writes: 

"On  first  thought  this  might  seem  too  severe  a 
criticism  of  modern  electric  power  service,  but 
outages  do  occur  end  it  is  well  to  know  whet 
they  mean  to  the  good  friend  on  the  other  end 
of  the  line.  We  hear  so  much  these  days  about 
good  service  records  and  the  large  investments 
that  are  made  in  generating  stations  and  sub- 
stations to  minimize  the  possibility  of  interrup- 
tions of  the  electrical  supply.  We  hear  so  little 
of  what  really  happens  when  service  is  discon- 
tinued without  notice  to  the  user. 

"Many  operating  men  think  of  little  beyond 
the  switch  and  meter  boards  of  the  stations  in 
which  they  are  working,  yet  they  are  responsible 
for  keeping  the  service  on  the  lines  and  they 
should  fully  understand  the  kind  of  disasters 
that  are  caused  when  they  are  not  on  the  job. 
No  man  can  do  his  best  work  when  he  does  not 
appreciate  why  it  is  being  done  and  what 
happens  when  it  is  not  done." 

The  Baltimore  utilities  have  had  this  paper  placed  in  the 
hands  of  every  employee  in  their  organization  whose  duty  it  is 
to  see  that  uninterrupted  seroice  is  maintained  or  thai  if 
trouble  does  occur  it  shall  be  remedied  as  speedily  as  possible. 
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fumes  leak  back  out  of  the  regular  channels  and  are 
injuriou.s  to  the  workers  or  to  any  one  coming  in  con- 
tact with  the  fumes.  In  addition  to  this  actual  danger 
to  life,  there  is  also  a  great  loss  of  acid  production  and 
permanent  injuries  to  the  lead  chambers. 

A  fifteen-minute  interruption  will  cause  a  greatly 
reduced  production  for  at  least  three  days.  If  the  inter- 
ruption lasts  for  thirty  minutes  to  two  hours,  depend- 
ing upon  the  acid  and  water-storage  capacity  at  the  top 
of  the  towers,  the  plant  will  have  to  be  entirely  shut 
down,  all  acid  withdrawn,  the  furnaces  rebuilt  and  the 
plants  started  up  in  the  same  manner  as  a  new  plant. 
This  will  take  at  least  one  week  to  ten  days.  Moreover, 
the  plant  will  have  to  be  operated  long  enough  to  elimi- 
nate all  of  the  impurities  from  the  chambers  before  pure 
sulphuric  acid  can  be  manufactured.  Of  course,  all 
of  this  is  in  addition  to  labor  loss  in  all  of  the  depart- 
ments of  the  plant. 

Most  Chemical  Processes  Must  Be  Continuous 

Other  chemical  industries  exist  in  mo.st  of  which  the 
same  troubles  are  experienced  when  an  interruption 
occurs.  We  have  one  plant  in  which  two  serious  diffi- 
culties arise  whenever  there  is  any  stoppage  in  the 
process  of  manufacture.  First,  arsenic  acid  is  made 
from  nitric  acid,  and  it  is  necessary  to  have  air  at  all 
times  to  keep  the  acid  in  circulation  in  order  to  absorb 
the  very  deadly  gas  which  is  generated.  This  air  is 
obtained  from  an  electrically  driven  air  compressor  and 
pulsometer.  When  electric  drive  stops  no  air  can  be 
obtained  and  the  deadly  arsenic  gas  is  set  loose  through 
the  air,  which  results  not  only  in  a  great  loss  in  gas  but 
also  in  serious  inconvenience  and  danger  to  those  work- 
ing around  the  plant.  If  the  interruption  be  of  long 
duration,  all  the  atmosphere  around  the  plant  becomes 
brown  from  the  escaping  fumes.  Second,  in  this  plant, 
which  also  manufactures  insecticides,  mixers  are  driven 
by  electric  motors.  When  any  interruption  occurs  the 
lime  or  calcium  in  the  solution  falls  to  the  bottom.  It  is 
then  very  difficult  to  start  mixing  again,  often  requiring 
from  two  hours  to  two  days  to  get  the  mixers  going 
properly,  and  in  some  cases  the  gears  are  stripped  by 
these  mixers  in  starting. 

The  Bottle  Industry. — We  have  in  Baltimore  four 
glass  works,  all  on  our  lines  and  all  producing  machine- 
made  bottles.  Although  one  of  these  companies  still 
retains  its  steam-driven  air  compressors  and  other 
steam-driven  equipment,  with  this  exception  they  are 
entirely  dependent  on  us  for  service.  This  necessitates 
the  continuous  operation  of  a  boiler  plant,  as  the  cus- 
tomer puts  it,  "entirely  for  protection  against  a  cut-off 
of  power." 

In  the  glass-bottle  manufacturing  process  the  glass- 
melting  furnaces  and  the  bottle-making  machine  cover 
the  main  and  important  work.  These  two  processes  re- 
quire approximately  40  lb.  air  pressure  (2.80  kg.  per 
sq.cm.).  Some  of  this  air  is  reduced  by  reduction  valves 
to  15  lb.  (1.05  kg.)  for  the  oil  burners  on  the  fur- 
nace and  some  for  variable  pressures  used  on  the  ma- 
chines for  bottle  blowing.  Some  air  also  is  used  for 
the  automatic  operation  of  part  of  the  mechanical  fea- 
tures of  the  bottle  machines.  Electric  motive  power  is 
required  for  the  main  drive  on  the  machine,  and  it  is 
necessary  that  this  combination  function  simultane- 
ously. Any  interruption  to  either  the  air  or  the  elec- 
tric current  causes  the  machine  to  stop,  with  disastrous 
results,  in  that  the  molten  glass  immediately  changes 
its  state  and  the  machine  must  be  cleared  before  any 


further  glass  can  be  taken  from  the  furnace.  Besides, 
if  there  is  any  interruption  in  the  air  pressure  which 
operates  the  oil  fires  in  the  furnaces,  it  permits  the  oil 
to  lodge  in  the  molten  glass  and  burns  and  causes  bub- 
bles in  the  glass  and  ruins  the  output  of  the  furnace 
for  a  period  of  one  or  two  hours  after  such  an  interrup- 
tion. In  fact,  in  this  class  of  industry  the  claim  is  made 
that  an  outage  of  five  seconds  or  less  is  as  serious  as  if 
it  had  been  of  minutes'  duration  instead  of  seconds'. 
Therefore  any  disturbance  on  our  system  which  would 
cause  either  the  no-voltage  or  the  overload  release  to 
operate  on  the  air-compressor  motor  of  a  glass  machine 
would  cause  serious  trouble. 

We  have  always  experienced  difficulties  in  satisfying 
this  class  of  industry  that  electric  service  is  reliable 
and  satisfactory  for  its  particular  work.  At  the  pres- 
ent time  one  of  the  glass  companies  is  seriously  consid- 
ering installing  an  isolated  plant,  regardless  of  the  cost 
of  operation,  since  it  feels  that  it  can  by  this  means  pro- 
vide itself  with  a  continuous  electric  power  and  air 
supply,  just  as  it  did  before  it  discontinued  the  use  of 
its  own  plant.  It  is  unreasonable  to  require  our  cus- 
tomers to  make  large  investments  in  their  own  plants 
solely  to  safeguard  their  apparatus  and  processes  from 
interruptions  of  our  service. 

The  Foundries. — It  has  been  an  arduous  task  to  con- 
vince our  customers  who  have  cupolas  that  we  supply 
sufficiently  reliable  service.  As  is  well  known,  if  the 
cupola  is  in  operation  with  molten  metal  and  an  inter- 
ruption occurs  for  any  great  length  of  time,  the  com- 
plete melt  will  freeze,  and  this  necessitates  digging  out 
the  entire  run.  One  of  our  large  customer>-  has  threat- 
ened several  times  to  discontinue  our  service  as  a  result 
of  short  interruptions  and  has  rendered  us  bills  because 
we  have  caused  serious  losses  both  in  its  furnaces  and 
its  cupolas. 

The  Railroad's. — Among  the  .statements  made  by  the 
representatives  of  railroads  as  to  the  importance  and 
seriousness  of  interruptions  of  our  service,  we  find  that 
the  interruption  of  our  Monument  Street  25-cycle  feed- 
ers to  the  ;Mount  Royal  station  of  the  Baltimore  &  Ohio 
Railroad  means  the  tying  up  of  the  main  line  of  the 
trunk  railroad.  The  Belt  Line  is  the  neck  of  the  bottle 
of  traffic  at  this  point,  and  with  electric  locomotives  out 
of  service  freight  trains  are  held  up,  with  delay  to  pas- 
senger schedules. 

Interruption  of  the  60-cycle  service  at  Mount  Royal 
means  a  complete  tie-up  of  all  traffic  from  Mount  Royal 
to  the  Camden  .station  in  both  directions  through  the 
Howard  Street  tunnel,  because  automatic  signals  which 
are  operated  from  our  60-cycle  distribution  system  have 
been  installed  recently  between  the  Mount  Royal  and 
Camden  stations.  An  interruption  of  60-cycle  ser\-ice 
to  the  Mount  Royal  and  Camden  passenger  stations 
from  our  Sharp  Street  substation  is  also  ver>'  serious, 
as  it  means  the  absolute  confusion  of  the  public  in  try- 
ing to  get  to  and  from  the  trains  at  night. 

Outage  of  our  Pennsylvania  Street  25-cycle  feeder  to 
the  Mount  Clare  shops  and  Camden  station  means  that 
2,500  men  are  idle,  the  hydraulic  freight  and  passenger 
elevators  are  tied  up,  the  public  suffei-s  inconvenience 
and  so  on.  A  stoppage  of  the  25-cycle  sen-ice  to  Curtis 
Bay  means  an  interruption  in  the  operation  of  the  coal 
pier  as  well  as  the  tying  up  of  boats  scheduled  to  sail, 
thereby   incurring   heavy   demurrage  charges. 

Interruptions  to  service  to  the  Pennsylvania  Railroad 
grain  elevator  and  coal  pier  and  signal  system  cause 
complaints  similar  to  those  just  cited  for  the  Baltimore 
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&  Ohio.  One  statement  from  the  Pennsylvania  Railroad 
regarding  the  ventilation  of  the  tunnel  and  the  service 
to  Union  Station  and  the  signal  system  implies  that  ^ 
tie-up  in  its  signal  system  would  be  a  great  deal  more 
serious  even  than  the  one  on  the  Baltimore  &  Ohio. 
Traffic,  both  passenger  and  freight,  comes  through  Union 
Station,  and  there  are  a  great  many  more  trains  per 
daj-. 

Ice  Manufacture. — All  electrically  driven  ice  plants 
in  Baltimore  are  of  the  raw-water  type,  which  means 
that  a  continuous  agitation  of  the  water  in  the  cans 
must  be  maintained  to  produce  clear,  crystal-like  ice. 
There  are  two  methods  used  in  the  electrically  driven 
plants,  in  one  of  which  the  agitation  is  by  compressed 
air  from  a  tube  inserted  in  the  center  of  the  can  of 
water  and  in  the  other  from  a  tube  forming  part  of  the 
can  itself.  If  the  service  is  interrupted,  the  water  backs 
up  in  the  tube,  and  when  the  tube  is  next  to  the  brine 
it  will  freeze  immediately.  No  further  air  can  be  sent 
to  the  bottom  of  the  can  for  agitation,  and  therefore 
the  ice  freezes  white.  It  has  been  ascertained  that  the 
loss  due  to  outages  which  caused  the  production  of 
white  instead  of  clear  ice  is  $400  per  interruption. 

About  half  of  our  large  ice-making  customers  have 
the  low-pressure  system  and  can  stand  an  outage  of  ten 
to  fifteen  minutes  without  freezing  the  air-supply  tube. 
Another  makes  ice  by  the  plate  system  and  is  affected 
in  the  same  manner. 

Other  Classes  of  Customers. — We  have  had  serious 
complaints  from  large  coffee-roasting  companies  where 
approximately  6,000  lb.  (2,700  kg.)  of  coffee  was  ruined 
owing  to  a  short  outage  of  electric  service.  Even 
greater  losses  can  occur  in  some  of  our  larger  coffee- 
roasting  concerns  by  less  than  a  minute's  discontinuance 
of  the  energy  supply. 

In  hospitals  the  paramount  issue  is  of  dependability 
of  service,  since  the  loss  which  an  interruption  in  service 
may  cause  cannot  be  measured  in  dollars  and  cents,  but 
may  perhaps  result  in  loss  of  life,  if  it  occurs  during  an 
operation.  This  is  undoubtedly  the  only  reason  we  have 
not  gained  one  of  our  large  prospective  hospital  cus- 
tomers. The  management  claims  that  during  the  his- 
torj'  of  the  institution  it  has  not  sustained  a  single 
interruption  of  the  service  given  by  its  own  electric 
plant. 

There  have  been  losses  sustained  by  bakeries,  enamel- 
ing companies,  theaters  and  hotels  for  which  recompense 
has  usually  been  claimed  with  insistence.  We  are  for- 
tunate that  the  newspaper  and  printing  establishments 
in  Baltimore  are  in  our  direct-current  district,  because 
of  the  safeguard  thus  afforded  them  by  the  storage 
battery. 

The  seriousness  of  an  outage  in  the  retail  stores,  par- 
ticularly during  the  busy  hours,  is  obvious  and  requires 
no  elaboration.  The  municipal  buildings,  street  lamps 
and  city  water  supply  are  also  entirely  dependent  on 
our  service,  and  it  is  therefore  extremely  important 
that  there  shall  be  no  interruption  in  furnishing  it. 

The  .selling  and  disposing  of  electrical  energj-  gov- 
erns all  the  functions  of  our  business,  for  if  the  en- 
ergy cannot  be  sold  at  reasonable  rates,  it  cannot  be 
produced,  transmitted  and  delivered.  Therefore  any 
cause  that  limits  its  usefulness  or  makes  it  less  salable 
is  a  detriment  to  the  proper  growth  of  our  business.  We 
must  remember  that  continuity  of  service  is  vital,  and 
where  there  is  not  continuity  our  customers  inevitably 
suffer  loss  of  efficiency,  loss  of  time,  loss  in  production, 
and  therefore  loss  of  confidence. 


Fire  Chiefs'  Reports  Show  Few 
Electrical  Fires 

EARLY  in  1921,  when  widespread  publicity  was 
given  to  the  fire-loss  statistics  compiled  by  the 
National  Board  of  Fire  Underwriters,  the  Society  for 
Electrical  Development  compiled  figures  showing  that 
the  report  of  the  Underwriters  was  unjust  and  mis- 
leading. The  action  was  taken  within  a  few  hours 
of  the  publication  of  the  damaging  reports  and  was 
made  possible  by  reason  of  the  society's  having  for 
several  years  collected  fire-loss  data  from  the  fire 
chiefs  of  the  country.  While  the  Underwriters'  state- 
ment gave  electricity  as  the  chief  single  cause  of  fires, 
the  figures  compiled  by  the  society  from  reports  re- 
ceived from  .34.5  cities  showed,  as  printed  in  the  Elec- 
trical World  for  Jan.  29,  page  277,  that  in  these 
cities  138.553  fires  occurred  in  1919,  of  which  those 
of  apparently  electrical  origin  numbered  only  3,568. 
establishing  a  ratio  for  electrical  fires  of  2.57  per 
cent. 

This  year  questionnaires  sent  to  the  fire  depart- 
ments in  all  cities  of  5,000  population  or  more  are 
bringing  unusually  complete  and  satisfactory  reports, 
indicating  that  while  electricity  is  rapidly  replacing 
all  other  sources  of  illumination,  the  number  of  fires 
due  to  electrical  causes  has  not  increased  in  the  same 
proportion.  Furthermore,  there  are  many  notable  ex- 
amples of  relatively  small  fire  losses  chargeable  to 
electricity.  In  Cambridge,  Mass.,  in  1920  there  were 
780  alarms,  with  a  total  fire  loss  of  $431,905.  Only 
one  fire  in  a  building  was  of  electrical  origin,  and  the 
loss  was  only  $259.  This  electrical  fire  represents 
one-fourth  of  1  per  cent  of  the  total  number  of  fires, 
and  the  loss  was  one-fifth  of  1  per  cent  of  the  total 
loss.  In  Springfield,  Mass.,  with  a  population  of 
129.000  and  1,002  fires,  with  a  total  loss  of  $360,115. 
there  were  only  three  fires  of  electrical  origin,  and 
the  loss  was  only  $36.61.  In  Carthage,  Mo.,  there 
were  sixty-four  fires.  One  was  caused  by  defective 
wiring  and  was  responsible  for  a  loss  of  $155.  The 
total  loss  from  all  fires  was  $34,587.  Thus  far  fifty- 
six  cities  and  towns  have  reported  no  fires  of  elec- 
trical origin  during  1920.  These  places  have  a  total 
population  of  818,000,  and  the  total  fire  loss  was  more 
than  $1,600,000. 

Educating  the  Fire  Department   Officials 

In  compiling  the  fire-loss  statistics  the  society's  ob- 
ject is  not  merely  to  obtain  the  fire  departments' 
figures  but  to  educate  the  fire  department  officials  so 
that  they  will  recognize  what  should  and  what  should 
not  be  classified  as  an  electrical  fire.  In  the  past  a 
large  number  of  the  fire  officials  have  cla.ssified  as 
electrical  many  fires  of  so-called  mysterious  origin 
simply  because  the  buildings  were  supplied  with  elec- 
tric service  and  no  other  cause  of  fire  could  be  ascer- 
tained. 

There  are,  moreover,  numerous  fires  which  are  con- 
fined to  street  cars,  automobiles,  poles,  transformers, 
generators  and  motors.  These  fires  in  no  way  affect 
property  of  private  ownership  and  hence  should  be 
segregated  from  those  fires  which  cause  losses  in 
residences  and  commercial  buildings.  Efforts  are 
also  being  made  to  classify  all  electrical  fires  accord- 
ing to  their  origin  so  that  it  may  be  possible  to  take 
steps  to  correct  the  faults  and  thus  reduce  the  number 
of  such  fires  to  a  minimum. 
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Thirty  Million  Japanese  Enjoy 
Eleclrie  Service 

More  than  Half  the  People  of  the  Island  Empire  Live 

in  Electrically  Lighted  Houses   -  Number  and 

Size  of  Lamps  per  Ehvelling  Very  Low 

THE  growth  of  the  electric  lijrht  and  power  industry 
in  Japan  in  the  pa.st  fifteen  years  resembles  very 
closely  the  great  strides  which  have  been  made  by  this 
industry  in  the  United  Stales  during  a  similar  period. 
As  shown  in  Fig.  1,  the  number  of  electric  power  com- 
panies in  Japan  has  increased  from  500  in  1903  to  3,400 
in  1918,  and  during  the  same  period  the  installed  rating 
of  the  central  generating  plants  of  these  companies 
increased  from  about  90,000  kw.  to  about  1,820,000  kw. 
Based  on  past  growth,  it  is  estimated  that  the  installed 
generator  rating  at  the  present  time  is  about  2,100,000 
kw.,  or  about  equal  to  the  combined  rating  of  the  cen- 
tral generi'.ting  stations  of  the  states  of  Pennsylvania 
and  Ohio. 

As  indicated  in  a  survey  of  domestic  electric  service 
among  the  people  of  foreign  countries,  the  results  of 
which  were  published  in  the  Electrical  World  for  Feb. 
28,  1920,  Japan  appears  to  lead  all  foreign  countries  in 
the  percentage  of  inhabitants  living  in  electrically 
lighted  dwellings.  Fig.  2  shows  the  growth  in  the 
number  of  houses  in  Japan  lighted  by  electricity.  In 
1918  there  were  about  5,000,000  electrically  wired 
houses  in  Japan,  and  it  is  estimated  that  this  figure 
has  been  increased  to  about  6,000,000  at  the  present 
time.  Assuming  an  average  of  five  persons  to  the 
dwelling,  which  is  believed  to  be  conservative,  it  is 
estimated  that  there  are  about  30,000,000  Japanese  now 
enjoying  the  luxuries  of  electricity  in  their  homes,  or 
more  than  half  of  the  population  of  the  country.  No 
other  nation  can  show  such  a  large  proportion  of  its 
population  living  in  electrically  lighted  homes. 

The  table  shows  the  situation  in  the  principal  cities 
and  gives  an  interesting  view  of  the  extent  to  which  the 
development  of  service  has  progressed.  The  high  per- 
centage of  houses  lighted  is  also  interesting.  As  indi- 
cated in  this  table,  the  number  and  size  of  the  lamps  per 
dwelling  is,  however,  pitiably  small.  Taking  the  nation 
as  a  whole.  Fig.  2  shows  that  the  average  installation 
consists  of  between  two  and  three  lamps.     Even  in  the 
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FIG.    1 — NUMBER    OF    ELECTMC    LIGHT    AND    POWER    COMPANIES 
AND    TOTAL    INSTALLED    GENERATOR    RATING 

most  up-to-date  Japanese  city,  Tokyo,  the  average  num- 
ber of  lamps  per  house  is  only  four.  Fig.  3,  showing 
the  average  candlepower  per  electric  lamp  from  1907 
to  1918,  gives  an  interesting  illustration  of  the  effect 
of  the  change  from  carbon  to  tungsten-filament  lamps 
and  the  time  taken  to  educate  consumers  to  the  use  of 
the  more  efficient  units.  This  is  more  clearly  shown 
in  Fig.  4,  where  the  demand  per  house  as  well  as  the 
number  of  lamps  per  house  is  shown  for  the  same 
period.  The  drop  in  number  of  lamps  per  house  has 
been  due  to  the  increase  in  efl[lciency  and  also  to  the 
displacement  of  carbon-filament  lamps  by  tungsten 
lamps.  The  reduction  in  demand  per  house  has  un- 
doubtedly been  due  to  the  same  reason. 

Owing  to  the  high  ratio  between  lighting  bills  and 
other  living  costs,  the  flat  rate  has  been  largely  used. 
In  1918  it  was  estimated  that  about  16.8  per  cent  of 
the  lighting  was  on  the  demand  or  meter  basis. 
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FIG.  2 — NUMBER  OF  ELECTRICALLY  WIRED 

HOUSES   AND   TOTAL   ELECTRIC   LAMPS 

INSTALLED  IN  JAPAN 


FIG.     3 — AVERAGE    CANDLEPOWER 
ELECTRIC  LAMP 
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FIG.     4 — AVERAGE     ELECTRICAL     ENERGY 

DEMAND   PER   WIRED    HOUSE   AND 

NUMBER  OF  ELECTRIC  LAMPS 

PER  HOUSE 
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ELECTRIC  SERVICE  IX  PRINCIPAL  CITIES  OF  JAPAN 


Tokyo 71   7 

Osaka 51   2 

Kyoto 59.7 

Yokohama 57.1 

Nagova 46.3 

Kobe 515 
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Efforts  are  being  made  with  a  great  deal  of  success 
looking  toward  better  illumination.  Under  the  old  con- 
dition of  few  and  small  lamps,  installation  and  main- 
tenance costs  have  been  high  and  lighting  efficiency  has 


been  poor.  Extreme  simplicity  mark.s  residential  light- 
ing, although  the  store-window  illumination  and  flood- 
lighting seem  to  parallel  American  practice. 

Two  stumbling  blocks  are  encountered  in  developing 
sign  lighting.  The  first  is  the  limited  height  of  f)uild- 
ings.  Most  of  these  are  but  two  stories.  Those  of  three 
stories  are  few,  and  buildings  of  seven  or  eight  stories 
are  very  rare  even  in  the  larger  cities.  The  second  is 
that  Japanese  characters,  unless  they  are  very  large, 
are  none  too  legible  in  signs.  The  difficulty  is  further 
increased  by  government  limitations  upon  the  size  of 
bases  for  sign  lamps.  These  make  the  smallest  diam- 
eter of  a  sign  lamp  about  1  in.  Transparencies  and 
painted  signs  are  used,  but  are  spoiled  in  efl'ectiveness 
by  the  dust  and  the  heavy  rains  of  Japan. 

The  curves  and  other  data  used  were  furnished  by 
Y.  Ishikawa,  illuminating  engineer  of  the  Tokyo  Elec- 
tric Company,  Ltd.,  of  Kawasaki,  Japan. 


Illinois  Provides  for  Rural  Utilities 


Consumers  Classified  Into  Rural  Utilities,  Mutual  Companies  and  Individual  Con- 
sumers— Lines  to  Individual  Consumers  Must  Be  Operated  and  Maintained  by  Company 
Furnishing  Service — Rates  to  Individual  Consumers  Built  on  Service  Plus  Energy  Charge 


R' 


.'LES  covering  the  construction,  ownership 
and  maintenance  of  electric  distribution  cir- 
cuits in  rural  districts  and  establishing  the 
basis  of  rates  for  such  service  have  been 
issued  by  the  Public  Utilities  Commission  of  Illinois 
under  the  designation  of  General  Order  No.  59.  Unlike 
the  similar  set  of  rules  in  Wisconsin,  the  Illinois  rules 
apply  to  the  whole  state  and  differ  from  the  so-called 
Wisconsin  rules"  in  a  number  of  particulars,  the  most 
radical  being  in  the  classification  of  consumers  into 
groups  that  are  given  a  treatment  suitable  for  the  con- 
ditions of  each  specific  group.  The  general  form  of  rate 
applied  to  the  individual  consumers  follows  the  same 
principles  as  those  in  the  Wisconsin  rules,  though  the 
detail  of  method  of  calculation  is  not  specified.  It  is 
believed  that  the  Illinois  rules  are  the  most  compre- 
hensive that  have  as  yet  been  placed  in  force  to  cover  an 
entire  state.  The  following  analysis  of  the  rules  should 
be  helpful  to  those  who  are  trying  to  establish  service 
practices  for  rural  service. 

Classification  of  Consumers 
Three  classes  of  rural  consumers  are  provided  for  the 
individuals  entitled  to  such  classification,  l)eiiig  defined 
as  "any  consumer,  except  industrial  light  and  power 
consumers,  located  outside  the  corporate  limits  of  an 
incorporated  municipality."  The  first  class  covers  those 
organized  into  a  rural  utility  to  serve  all  applicants 
along  the  proposed  lines  and  are  treated  essentially  as 
any  other  light  and  power  utility.  All  requirements  as 
to  overhead  construction  made  by  the  commission  must 
be  complied  with  and  the  rates  to  the  rural  utility's 
customers  must  be  filed  with  the  commission.  No  serv- 
ice can  be  given  by  the  central  station  wholesaling  the 
energy  until  the  rural  utility  has  complied  with  all 
commission  requirements. 

The  second  class  consists  of  those  consumers  formed 
into  a  mutual  company.  Such  a  company  must  meet 
the  construction  requirements  of  the  commission  but 
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is  not  required  to  file  the  rates  to  its  own  consumers,  as 
the  company  is  opei'ating  for  mutual  benefit  only  and 
not  for  profit.  These  mutual  organizations  may  make 
construction  maintenance  and  operating  agreements 
with  the  company  supplying  the  enei-gy.  These  agree- 
ments must  be  filed  with  the  commission  by  the  utility 
furnishing  the  service.  To  both  of  these  classes  the 
regular  rates  for  energ>'  on  file  with  the  commission 
shall  apply. 

The  third  class  consists  of  the  consumers  receiving 
.service  as  individuals  and  the  rules  covering  this  class 
are  parallel  in  many  ways  with  those  in  Wisconsin.  Fol- 
lowing is  a  brief  analysis  of  these  rules. 

Construction  of  Lines  to  Individual  Consumers 

These  lines  may  or  may  not  be  financed  by  the  con- 
sumer, but  the  arrangements  must  be  such  that  the 
utility  furnishing  service  will  be  responsible  for  main- 
tenance, operation  and  replacement.  Additional  con- 
sumers on  the  route  of  any  line  must  be  taken  on  under 
arrangements  that  are  non-discriminatory.  If  con- 
structed by  the  utility  furnishing  service  a  certificate 
of  necessity  and  convenience  must  be  secured,  while 
the  lines  constructed  by  the  consumers  must  be  covered 
by  a  similar  certificate  authorizing  the  utility  to  take 
over  and  operate  the  lines.  In  either  case  the  rules 
governing  overhead  construction  must  apply. 

Rates  for  Individual  Service 

The  rates  consist  of  (a)  a  service  charge,  represent- 
ing the  excess  cost  of  service  to  the  rural  consumers 
ovei  the  cost  of  similar  service  to  urban  and  city  con- 
sumers, and  (b)  the  regular  rate,  including  demand 
charges,  if  any,  applied  (o  the  consumers  of  the  same 
class  in  the  municipality  from  which  the  service  is 
furnished.  No  method  of  calculating  the  service  charge 
is  specified  as  is  done  in  the  Wi.sconsin  rules.  Service 
charges  to  the  consumers  requiring  the  same  service 
capacity  on  any  given  line  shall  be  uniform,  though  on 
different  lines  the  charge  will  vary  in  accordance  with 
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the  cost  of  service  on  the  individual  line.  The  rate  form 
as  regards  the  service  charge  is  much  less  specific  than 
the  Wisconsin  rule  in  that  each  utility  will  use  its  own 
method  of  arriving  at  the  excess  cost. 

Meter  readings  at  not  less  than  three-month  inter- 
vals are  recommended,  though  provision  must  be  made 
for  billing  the  service  charge  in  monthly  installments. 
Readings  may  be  at  less  intervals  than  three  months  if 
so  desired. 

The  policy  of  permitting  the  formation  of  rural  utili- 
ties, while  not  new,  is  rather  against  the  feeling  of  a 
large  part  of  the  utility  men  who  have  faced  the  problem 
of  rural  service.  This  is  especially  true  if  the  West, 
where  irrigation  pumping  in  the  rural  districts  has  been 
well  developed,  is  considered.  It  seems  probable  that 
the  lack  of  a  uniform  method  of  calculating  the  rural 
service  charge  may  lead  to  considerable  lack  of  uni- 
formity in  the  rates  in  various  sections  of  the  state. 
It  may  also  lead  to  considerable  resort  to  the  commis- 
sion for  decision  as  to  what  items  may  be  properly  in- 
cluded in  the  calculation  of  excess  cost  of  service.  While 
past  experience  with  rural  telephone  utilities  has  not 
been  particularly  encouraging,  the  development  in  Illi- 
nois under  these  rules  will  be  watched  with  a  great  deal 
of  interest.  The  rules  in  full  for  Classes  I  and  II  are 
as  follows: 

Classification  of  Rural  Consumers 

Rui-al  Consumer  Defined.  For  the  purposes  of  this  order, 
a  rural  consumer  is  defined  as  any  consumer,  except  indus- 
trial light  and  power  consumers,  located  outside  the 
corporate  limits  of  an  incorporated  municipality. 

Rural  Consumers  Classified.  For  the  purposes  of  this 
order,  rural  consumers  are  divided  into  three  classes: 

Class  I — Those  prospective  rural  consumers  who  shall 
organize  a  corporation  for  the  purpose  of  constinicting  the 
lines  necessary  to  furnish  the  service  and  who  propose  to 
render  such  service  to  all  applicants  along  the  routes  of  the 
said  lines. 

Class  II — Those  prospective  rural  consumers  who  have 
formed  a  corporation,  organization  or  association  of  a 
strictly  mutual  character  for  the  purpose  of  operating  with- 
out profit  for  the  securing  of  electric  service  to  stockholders 
alone. 

Class  III — Those  rural  consumers  who  contemplate 
receiving  electric  service  as  individuals,  i.e.,  those  consumers 
who  expect  the  electric  utility  furnishing  the  service  to 
furnish  a  meter  for  each  consumer  and  to  read  these  meters 
and  collect  each  consumer's  bill  separately. 

Class  I. — Those  Consumers  Who  Have  Formed 
A  Corporation  for  Rendering  Service 

1.  Certificate  of  Convenievce.  aiid  Necesiiity. — Those  con- 
sumers who  have  formed  a  corporation  as  given  under 
Class  I  and  who  expect  to  render  service  to  all  applicants 
along  the  routes  of  the  lines  built  by  them  are  public 
utilities  and  as  such  shall  secure  from  the  commission,  in 
the  manner  provided  by  law,  a  certificate  of  convenience 
and  necessity  authorizing  the  construction  and  operation 
of  the  necessary  lines  before  any  of  the  said  constmction 
work  is  undertaken.  All  construction  work  undertaken  by 
corporations  organized  under  this  rule  shall  be  done  entirely 
in  compliance  with  the  commission's  General  Order  No.  SO, 
establishing  standards  of  overhead  electrical  construction. 
Any  electric  public  utility  which  shall  be  requested  to 
furnish  wholesale  electric  service  for  such  a  corpo'-^tion 
shall  refuse  to  connect  its  circuits  with  the  circuits  of  such 
corporation  until  these  requirements  of  the  rules  have  been 
complied  with. 

2.  Rates  to  Other  Utilities. — Electric  public  utility  com- 
panies which  shall  furnish  service  to  such  rural  corporations 
shall  sell  energy  to  them  only  at  rates  filed  with  and 
authorized  by  the  commission  for  the  type  of  service  to  be 
rendered,  provided  that  all  terms  and  conditions  precedent 
to  the  securing  of  such  rates  have  been  fulfilled  by  the 
rural  corporation. 


3.  Rates  to  Be  Filed. — Such  a  corporation  shall  file  with 
the  commission,  in  compliance  with  the  law,  a  complete 
schedule  of  its  rates  and  charges  covering  all  classes  of 
service  to  be  rendered  by  it. 

Class  II. — Those  Consumers  Who  Have  Formed 
A  Mutual  Organization 

L  Standard  Cojistruction  Required. — If  the  prospective 
rural  consumers  have  formed  a  corporation,  organization  or 
association  of  a  mutual  character,  for  the  purpose  of 
operating  without  profit  as  set  forth  under  Class  II  above, 
any  electric  public  utility  which  may  agree  to  furnish 
service  at  wholesale  to  such  mutual  organization  shall, 
before  connecting  its  circuits  with  the  circuits  of  such 
mutual  organization,  make  certain  that  the  character  of 
the  construction  installed  by  such  mutual  organization  will 
meet  all  requirements  of  the  commission's  General  Order' 
Xo.  30,  establishing  standards  for  overhead  electrical  con- 
sti'uetion. 

2.  Rates  to  Mutual  Organizations. — The  rates  at  which 
such  mutual  organization  shall  purchase  energy  must  be 
only  such  duly  authorized  rates  as  the  electric  utility 
furnishing  the  service  may  have  on  file  with  the  commission 
for  the  class  of  service  to  be  rendered. 

3.  Agreements  for  Constniction  and  Operation  of  Prop- 
erty.— The  construction,  maintenance  and  operation  of  the 
property  of  a  mutual  organization  may  be  made  the  subject 
of  an  agreement  between  the  electric  utility  company  and 
the  organization,  which  agreement  shall  be  filed  with  the 
commission  by  the  utility  furnishing  the  service  in  its 
regular  rate  file. 

Rules  governing  the  supply  of  electrical  energj*  tO' 
those  consumers  receiving  service  as  individuals  (Class 
III)  will  be  given  in  a  later  issue. 


Unit  Expenses  of  Boston 
Company 

Coal  Consumption  Reduced  to  1.435  Lb.  per  Kilowatt- 
Hour  Produced   Notwithstanding   Decreased 
Station  Output — Analysis  Based  on 
Exhibit  to  Commission 

A  MARKED  improvement  in  plant  efficiency  on  the 
system  of  the  Edison  Electric  Illuminating  Com- 
pany of  Boston,  Mass.,  has  been  secured  during  the  past 
few  months  according  to  data  filed  by  the  company  with 

the  Massachu- 
setts Department 
of  Public  Utili- 
ties. The  coal 
consumption  per 
kilowatt  -hour 
ma  nufactured, 
Fig.  2,  fell  from 
1.83  lb.  in  Sep- 
tember, 1920,  to 
1.4351b.  in  April. 
1921,  and  this 
notwithstanding 
a  later  increased 
and  then  a  de- 
creaised  station 
output.  The  use 
of  turbo-gener- 
ators of  about 
30,000 -kw.  rat- 
ing at  the  company's  principal  tidewater  station  at  L 
Sti-eet.  South  Boston,  combined  with  highly  efficient 
boiler  plant  in-actice,  is  yielding  excellent  results.  The 
interchange  of  energj-  with  the  New  England  Power 
Company   over   the   66,000-volt    tie    line   between   West 


1921 

FIG.  1 — RATES  FOR  SEVERAL 
CLASSES  OF  SERVICE 


August  27,  1921 
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■|920  1921 

FIG.  2 — STATION  OUTPUT  AND  COAL  PER 
KILOWATT-HOUR 


1920  1921 

FIG.   3 — ITEMIZED  EXPENSES   PH^ 

KILOWATT-HOUR  SOLD 


1920  1921 

FIG.    4 — TOTAL    EXPENSES,    PRODUCTION 
AND  TAXES  PER  KILOWATT-HOUR 


Roxbury  and  Clinton  is  also  working  out  well,  and  while 
the  capacity  of  the  transformers  for  this  line  represents 
but  10  to  15  per  cent  of  the  normal  rated  generating 
capacity  of  the  system,  the  utilization  of  hydro-electric 
energy  at  Boston  for  street  lighting  or  other  service 
has  at  times  been  very  convenient.  The  New  England 
company,  on  its  part,  has  also  found  this  interconnection 
advantageous  under  various  conditions  of  load  and  water 
supply. 

This  gain  in  plant  efficiency  has  been  a  factor  in 
holding  total  expenses,  including  taxes,  to  a  maximum 
of  slightly  over  3  cents  per  kilowatt-hour  manufactured 
during  the  period  from  July,  1920,  to  May,  1921,  inclu- 
sive. Fig.  3  is  a  plot  of  the  expenses  of  the  company 
by  months.  It  shows  clearly  the  importance  of  produc- 
tion expenses  in  total  operations  and  the  extent  to 
which  taxes  have  encroached  upon  the  expense  account 
■  of  the  company.  The  relative  imjxirtance  of  these  items 
is  indicated  in  Fig.  4,  the  upward  trend  in  taxes  being 
significant. 

The  company's  revenue  is  derived  from  eleven  classes 
of  service,  four  of  which  are  shown  in  Fig.  4.  Those 
plotted  are  the  "A"  or  non-contract  rate,  applying  to 
about  90  per  cent  of  the  customers ;  the  "B"  rate,  apply- 
ing to  small  power  users  in  the  main;  the  "B-1,"  or 
miscellaneous  energy  rate,  covering  secondary  service 
for  large  business,  battery  charging,  cooking,  direct 
heating,  refrigeration  by  compression,  water  supply 
and  irrigation,  and  the  "D-2,"  high-tension  bulk  service, 
embracing  energy  sold  in  bulk  in  the  alternating-cur- 
rent districts.  In  general,  there  has  been  a  gradual 
decrease  in  revenue  per  kilowatt-hour  sold  since  the 
maximum  attained  last  winter,  and  it  is  a  fair  inference 
that  this  gain  to  the  public  would  not  have  been 
achieved  had  not  the  most  vigorous  efforts  been  made  by 
the  company  to  operate  efficiently.  The  cost  of  coal  per 
long  ton  burned  in  .luly,  1920,  was  $12.70  and  in  May, 
1921,  it  was  practically  the  same.  The  cost  of  living 
for  this,  the  largest  of  New  England  central  stations, 
had   evidently   not  begun   to  decline   with   any   marked 


rapidity  up  to  June  1,  notwithstanding  a  standard  of 
plant  operation  which  reflects  highly  creditable  service. 
Data  filed  with  the  board  show  that  there  was  a 
decrease  of  8.42  per  cent  in  the  total  kilowatt-hours 
sold  during  May,  1921,  compared  with  the  previous 
year,  while  the  income  increased  0.92  per  cent,  the 
income    per    kilowatt-hour    increasing    10.10    per    cent. 


Queenston  Plant  Nearing  Completion 


AS  WILL  LE  SEEN  from  this  photograph,  taken 
l\  July  20.  the  Queenston-Chippawa  plant  of  the 
Hydro-Electric  Power  Commission  of  Ontario  is  fast 
nearing  completion.  The  fir.st  two  units,  which  are 
now  being  installed,  are  expected  to  be  in  .service  this 
autumn.  Three  more  units  will  be  installed  in  about 
six  months.  The  plant  is  designed  for  nine  units  with 
a  generator  rating  of  50,000  hp.  each. 
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Unstable  Operation  of  Generating 
Stations  in  Parallel 

Results  of  Tests  to  Discover  Causes  of  Momentary  Surges  When  Interchanging  Energy  Between 
Large  Stations—A  Forerunner  of  What  May  Be  Expected  in  Superpower  Systems- 
Proper  Relation  of  Resistance  to  Reactance  Is  Important 


I 


By  I).  1).  HIGGINS 

Assistant  Chief  Engineer  Northwest  Station,  Commoniveulth  Edison  Company 


A 


OOKING  ahead  as  far  as  possible  is  of  more  than 
ordinary  importance  at  the  present  time 
because  of  the  economic  pressure  which  is 
causing:  the  consolidation  of  existing  generat- 
ing systems  of  all  sizes,  the  exploitation  of  water-power 
sites  and  the  erection  of  huge  power  stations  at  coal 
mines.  The  metropolitan  transmission  problems  of 
today  are  the  forerunners  of  the  future  problem  of 
supplying  an  entire  state  or  a  number  of  states  from 
a  single  generating  system  consisting  of  a  number  of 
huge  stations  and  several  stations  of  lesser  capacity, 
all  operating  in  pai-allel. 

Of  the  major  operating  problems  of  the  future,  volt- 
age regulation  and  interchange  of  power  between  sta- 
tions will  be  of  prime  importance.  Obviously,  on 
constant  potential  systems  the  interchange  of  any 
considerable  amount  of  energy  between  the  stations, 
and  with  the  probability  of  the  necessity  for  reversal 
of  the  direction  of  flow  of  energy  in  the  tie  lines,  it 
becomes  apparent  that  some  means  must  be  resorted 
to  which  will  obviate  the  necessity  of  altering  the  volt- 
age of  the  generating  stations.  Undoubtedly  this  will 
be  done  by  phase  control  of  the  lines;  that  is,  by  the 
insertion  of  reactance  in  all  the  connecting  tie  lines, 
either  in  reactors  or  high-reactance  transformers. 

To  illustrate  the  importance  of  proper  voltage  regula- 
tion on  an  interconnected  system  the  stability  of  oper- 
ation at  the  time  of  an  interchange  of  energy  between 
Fisk  Street  and  Northwest  Stations  of  the  Common- 
wealth Edison  Company,  Chicago,  is  cited.  Cases  of 
instability  have  resulted  in  opening  the  connecting  tie 
lines  between  these  two  stations.  The  first  case 
occurred  in  September  of  1912,  shortly  after  North- 
west Station  was  put  into  service;  other  ca.ses  have 
occurred  since  then,  the  last  being  on  Oct.  26,  1920. 

A  recent  experiment  was  made,  with  the  object  of 
bringing  about  the  instability  gradually  when  observers 
were  present  and  prepared  to  note  the  sequence  of  the 
effects  produced.  It  has  been  generally  conceded  for 
several  years  that  this  instability  is  due  to  some  sort 
of  voltage  disturbance,  such  as  improper  excitation  of 
the  two  stations.  To  the  writer's  knowledge,  this  par- 
ticular problem  of  transmission  has  not  been  encoun- 
tered elsewhere,  or  at  least  has  not  been  recognized, 
and  there  is  no  information  as  to  just  what  actually 
happens  that  gives  rise  to  the  instability;  that  is,  the 
so-called  surging,  which  causes  the  lines  to  open  auto- 
matically. In  these  cases  of  momentary  unstable  oper- 
ation the  system  as  a  whole  is  not  seriously  affected, 
no  synchronous  apparatus  is  thrown  off,  and  there  is 
but  a  momentary  dip  of  10  to  15  per  cent  in  the  volt- 
age, and  it  is  for  this  reason  that  the  solution  of  the 
problem  has  been  neglected  so  long. 


The  conditions  simply  stated  were  as  follows:  The 
two  generating  stations  were  operating  in  parallel, 
each  carrying  its  own  load,  and  there  was  no  particular 
interchange  of  power  over  the  tie  lines.  One  station 
attempted  to  transfer  a  portion  of  its  load  to  the  other 
station  by  reducing  the  steam  supply  to  its  turbines. 
The  voltage  of  the  system  dropped  off  2  per  cent  gradu- 
ally and  over  a  period  of  ten  minutes.  Suddenly  there 
was  a  surging  between  the  stations  and  the  connecting 


FIG.   1 — SURGES  IN  TIE  LINE  BETWEEN  NORTHWEST  AND 
FISK   STREET  STATIONS 

tie  lines  opened  automaticaMy.     The  following  observa- 
tions were  made: 

All  such  disturbances  have  occurred  at  the  time  when 
power  was  being  delivered  over  the  tie  lines. 

They  have  occurred  when  the  amount  of  power  was  being 
varied. 

Some  of  the  disturbances  have  occurred  when  Northwest 
Station  was  feeding  Fisk  Street  Station;  others  have  oc- 
curi-ed  when  Fisk  was  feeding  Northwest. 

Trouble  occurs  when  the  available  generator  capacity  is 
being  limited  by  governor  conti-ol  in  the  receiving  station  to 
something  less  than  the  load  on  that  station. 

It  is  the  practice  to  try  to  maintain  a  given  standard 
voltage  at  each  station  continuously,  not,  however,  the  same 
in  each  station  at  the  same  time. 

The  actual  disturbance  has  occurred  suddenly;  that  is.  has 
started  with  a  violent  surge. 

The  tie  lines  have  very  little  reactance  and  the  resistance, 
while  low,  is  actually  several  times  greater  than  the 
reactance. 

From  an  analysis  of  the  observations  it  appears  that 
the  trouble  has  been  caused  in  the  past  by  the  attempt 
to  transfer  an  increasing  amount  of  energy  from  one  ■ 
constant  potential  system  to  another  over  a  tie  line 
which  had  a  high  resistance  relative  to  its  reactance. 
The  i-ecent  test,  while  no  different  from  the  other  dis- 
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turbances,  will  be  used  for  the  purpose  of  illustration 
because  it  is  fresh  in  the  minds  of  the  observers. 

Northwest  Station  operated  in  parallel  with  Fisk 
Street  so  long  as  the  load  at  Fisk  did  not  much  exceed 
the  generator  capacity  (limited  by  governor  control); 
that  is,  so  long  as  the  tie  load  was  within  a  certain 
limit.  Then,  as  the  generator  capacity  was  further 
limited  at  Fisk  Street  and  the  tie  lines  began  to  feed 
more  into  that  station,  the  voltage  drop  in  the  ties 
due  to  the  resistance  began   to  increase. 

At  Fisk  Street  the  bus  voltage  was  not  regulated; 
that  is,  the  excitation  was  not  reduced  in  proportion 
to  the  reduction  of  load  on  the  generators.  As  a  result 
it  was  forced  to  drop  back  in  phase  relation  to  North- 
west. The  additional  current  required  at  Fisk  Street 
could  not  come  from  Northwest,  because  the  voltage  at 
Fisk  was  being  maintained  and  also  because  the  addi- 
tional resistance  drop  in  the  ties  would  cause  their  ter- 
minal voltage  to  drop  below  that  of  the  Fisk  Street  bus. 


at  Fisk  Street  Station  returned  to  normal,  it  picked  up 
its  load  again,  the  power  transfer  into  Fisk  Street  was 
again  limited  and  the  surge  occurred  the  second  time. 
The  surging  was  aggravated  by  the  inertia  of  the  large 
turbines  and  was  therefore  cumulative.  This  caused 
phase  displacements,  with  consequent  cross  currents 
much  greater  than  required  for  the  load  readjustments, 
and  resulted  in  the  ties  opening. 

When  Fisk  was  feeding  Northwest  the  disturbances 
which  occurred  were  explainable  in  a  similar  way,  the 
only  difference  being  that  the  relations  of  the  stations 
referred  to  in  the  foregoing  we're  just  reversed. 

Significance  of  Instability 

Transmission  of  large  amounts  of  energy  between 
huge  interconnected  power  stations  is  an  economical 
way  of  operating.  That  this  is  true  will  be  seen  when 
it  is  understood  that,  on  account  of  the  power  stations 
being  separated  by  some  zoning  system  or  geographic 


;J/f/og'_ 


Resultant  Field    M  M.F 


Power  Foctor  =■  100  % 
.-p' 9°  lead 


Power  Factor  =  85  % 
at  Fisk  St. 


Impressed   Voltage   E  =  9000 


Power  Factor  =  9S  9^ 

at.  North- West 


Power  Factor  Approximately  =96% 


F"IGS.  2  AND  .3 — EFFECTS  ON  AN  ALTERNATOR'S  FIELD  MAGNETOMOTIVE  FORCE  OF  IN-PHASE  LAGGING  AND  LEADING  LOADS, 
EFFECT  OF  REACTANCE  BEING  2.5  TIMES  THE  RESISTANCE 


The  load  had  to  be  taken  by  the  Fisk  Street  gen- 
erators, and  as  the  turbines  were  limited  in  output,  the 
units  supplied  the  power  momentarily  by  slowing  down ; 
that  is,  supplied  the  power  from  their  mechanical 
momentum,  as  was  indicated  by  the  first  surge,  which 
wa.s  followed  by  a  few  seconds  of  stability.  During  this 
process  Fisk  Street  stepped  back  in  phase  still  further 
compared  with  Northwest,  and  due  to  this  phase  dis- 
placement a  cross  current  (leading  in  the  ties  at  North- 
west but  lagging  with  reference  to  Fisk)  partly  and 
coincidentally  demagnetized  the  Fisk  Street  generators. 
This  i<'(juired  about  one  second,  which  compares  fairly 
well  with  the  time  in  which  a  short  circuit  can  demag- 
netize the  fields.  The  fields  gradually  weakened  until 
the  voltage  at  Fisk  Street  had  dropped  sufllciently  to 
all(;w  the  additional  load  current  in  the  tie  lines. 

Because  of  the  changed  conditions,  Northwest  Sta- 
tion picked  up  the  load  and  Fisk  Street,  being  relieved, 
began  to  accelerate  and  come  back  into  phase  with 
Northwest.  As  a  result  the  pha.se  displacement  with 
its  consequent  cross  current  and  the  demagnetizing 
effect  of  the  cross  current  al!  disapiieared.  The  fulds 
of  the  Fisk  Street  generators  then  gradually  built  up 
again   to   their  original   strength,   and   as   the   voltage 


division,  a  diversity  in  the  time  nf  the  individual  sta- 
tion's maximum  loads  occurs. 

This  condition  is  found  in  large  cities,  where  the 
transmission  systems  which  span  a  portion  of  the  coun- 
try are  within  two  time  standards,  such  as  Eastern 
and  Central  time. 

In  the  large  cities  those  power  houses  located  in  the 
outlying  districts  do  not  carry  their  maximum  loads 
until  possibly  a  half  hour  or  more  after  the  centrally 
located  stations  have  carried  theirs.  This  is  due  to  the 
fact  that  it  takes  time  for  the  loaded  street  cars  to 
travel  from  the  downtown  districts  out  into  the  resi- 
dential districts. 

By  taking  advantage  of  this  diversity  in  time  of 
maximum  load  it  is  possible  to  avoid  considerable  in- 
vestment in  plant  capacity.  This,  however,  means  that 
the  stations  will  have  to  help  each  other  out  at  the 
time  of  the  two  peak  periods,  and  so  introduces  this 
problem  of  stability  and  proper  voltage  regulation. 

The  large  power  systems  of  today  are  essentially 
constant  potential  systems,  and  when  any  considerable 
voltage  change  occurs  it  mitigates  against  good  service, 
.'o  that  the  transmission  of  large  amounts  of  energy, 
which   necessitates  frequent  changes   in  the  standard 
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station  voltage,  is  a  condition  that  will  have  to  be 
overcome. 

At  the  generating  station  end  of  all  feeders  the  in- 
stallation of  reactors  for  the  protection  of  the  station 
equipment  and  to  hold  the  station  voltage  at  times  of 
cable  short  circuits  will  overcome  troubles  of  the  nature 
described,  for  the  following  reasons: 

When  load  is  to  be  delivered  to  one  station  from 
another,  the  generators  in  the  receiving  station  will 
drop  back  in  phase  and  cross  currents  will  consequently 
flow  between  the  stations.  These  cross  currents  will 
be  leading  in  the  tie  line  and  will  therefore  raise  the 
terminal  voltage,  due  to  the  reactive  drop  becoming 
pai'tly  additive  to  the  impressed  voltage  at  the  sending 
end  of  the  lines. 

With  proper  value  of  reactance  with  reference  to 
the  resistance,  the  reactive  drop  will  more  than  over- 
come the  resistance  drop  in  the  tie  line  and  therefore 
will  maintain  approximately  constant  voltage  at  the 
receiving  end,  independent  of  the  load  transferred. 
This  will  allow  the  receiving  station  to  hold  up  to  its 
own  voltage  schedule  better,  regardless  of  the  amount 
of  energy  being  received  from  the  other  station.  (See 
Fig.  3.)  Thus  it  may  be  seen  that  by  the  introduction 
of  reactors  part  of  the  present-day  problems  are  solved. 
However,  the  solution  by  such  methods  is  likely  to  in- 
troduce new  problems  that  will  have  to  be  solved  in 
turn. 

Assume  a  case  wherein  reactors  have  been  installed 
on  a  long  feeder  and  the  feeder  short  circuits  close  to 
the  station.  As  the  impedance  of  the  short  circuit, 
reactor,  cable  and  generator  winding  is  mostly  made  up 
of  reactance,  the  power  factor  of  the  short-circuit  load 
will  be  low  and  hence  will  not  impose  a  severe  shock 
on  the  system,  nor  will  the  voltage  be  affected  seriously, 


i--High  volfage 
fzrminals 


Electric  oil  pumps  ^. 


providing  the  reactor  has  sufficient  reactance.  Such 
short  circuits  have  in  the  past  been  dreaded  because 
of  the  effect  on  the  vo'.tage. 

Now  assume  the  short  circuit  occurs  at  such  a  dis- 
tance from  the  station  that  the  resi.stance  of  the  circuit 
is  equal  to  the  reactance.  In  this  case  the  power  factor 
of  the  short  circuit  will  be  high,  and  therefore  the 
short-circuit  load  will  amount  to  tens  of  thousands  of 
kilowatts.  This  will  cause  the  station  affected  to  drop 
behind  others  operating  in  parallel  with  it  temporarily, 
and  again  the  question  of  .system  stability  appears. 
Thus  it  is  seen  that  the  solution  of  one  problem  intro- 
duces another. 


Germans  Build  60,000-Kva. 
Transformers 

Engineer  Says  75,000-Kva.  Transformers  and  10,000- 

Kva.  Converters  Are  Feasible — 60,000-Kva. 

Transformers  Already  in  Service 

AN  INCREASE  in  size  of  three-phase  transformers 
l\.  to  75,000  kva.  is  easily  possible  in  Germany,  ac- 
cording to  W.  Reichel,  writing  in  a  recent  number  of 
the  Zeittfchrift  des  Vereines  Deutscher  Ingenieure. 
Several  60,000-kva.  units  are  said  to  be  in  operation. 

The  accompanying  illustrations  are  reproduced  to 
show  general  plans  for  a  60,000-kva.,  three-phase, 
50-cycle,  110-kv.  transformer,  together  with  a  general 
arrangement  of  the  huge  cooling  outfit  for  this  trans- 
former. The  complete  weight  is  1.50  tons,  or  2.5  kg. 
(5.5  lb.)  per  kva.  The  unit  weight  per  kva.  does  not 
decrease  appreciably  for  larger  capacities.  The  cool- 
ing problem  also  is  difficult,  but  the  author  says  that 
it  can  be  safely  handled.     For  this  purpose  forced  oil 


.^■Conszrvafcr .._ 
High  volfage 

y-   fzrrrinafs 


Electric  oil  pump 


00,000-KVA.,    THREE-PHASE,    SO-CYCUC,     110-KV.    TRANSFORMER 
OF  GERMAN  DESIGN 

The  section  at  rislit  shows  some  detiiils  of  the  forced  oil-coollnp 
system  required. 


circulation  maintained  by  electrically  driven  pumps 
and  external  cooling  is  used  for  these  large  units.  The 
use  of  an  oil  conservator,  which  excludes  air  from  con- 
tact with  the  hot  oil,  is  strongly  advocated.  The  weight 
of  a  7o,000-kva.  unit  would  probably  be  al>out  184  tons 
or  2.45  kg.  (5.4  lb.)  per  kva.  It  is  said  that  30,000-kva.. 
three-phase  transformers  have  been  built  in  Germany 
many  times  for  110,000-volts.  high  tension.  The  weight 
of  the  30,000-kva.  unit  is  SO  tons  including  oil,  or 
about  2.67  kg.   (5.88  lb.)   per  kva. 

Regarding  the  present  limit  of  conversion  machines, 
the  author  says  that  there  is  no  demand  for  very  large 
sizes  of  any  kind  of  converters  as  only  part  of  the 
generated  energy  will  be  transformed  to  direct  current. 
A  size  of  10.000  kva.,  although  not  reached  as  yet,  seems 
to  be  the  ultimate  limit.  As  a  typical  example  of  the 
use  of  large  motor-generator  sets  details  of  an  installa- 
tion of  several  three-machine   units    (one   motor  and 
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two  direct-current  dynamos)  are  given.  The  synchro- 
nous three-phase  motor  is  rated  at  4,000  kva.,  5,200  volts, 
500  r.p.m.  (50  cycles),  delivering  3,800  kw.  (270-volt 
and  14,000-amp.)  from  two  direct-current  generators 
with  two  commutators  each.  The  unit  weight  amounts 
to  29  kg.  (64  lb.)  per  kilowatt.  With  higher  direct- 
current  voltage  the  output  could  easily  be  increased 
to  6,000  kw.  at  the  same  speed,  or  to  10,000  kw.  with  in- 
creased speed.  At  500  r.p.m.  a  direct-current  output 
of  3,000  kw.  per  generator  seems  to  be  the  possible 
limit.  Cascade  converters  have  been  built  up  to  4,000 
kw.  (250  r.p.m.,  510-volt,  direct-current.)  An  increase 
to  6,000  kw.  may  be  regarded  as  the  limit. 


As  to  the  maximum  output  of  rotaries,  this  is  said 
to  be  largely  limited  by  the  direct-current  side.  A 
direct-current  voltage  of  250  is  about  the  lowest  pos- 
sible on  account  of  insurmountable  difficulties  with  the 
commutator  and  the  collector  rings.  Several  machines 
of  3,500  kw.  (250-volt  and  14,000-amp.,  are  in  opera- 
tion for  chemical  purposes.  An  upper  limit  of  5,000  kw., 
520  volts,  214  r.p.m.,  has  been  reached  successfully. 
A  schematic  design  is  given  for  a  converter  of  10,000 
kw.  (500-volt,  20,000-amp.,  94-r.p.m.)  with  a  probable 
unit  weight  of  13.5  kg.  (29.8  lb.)  per  kilowatt  in  the 
original.  This  is  said  to  represent  the  limit  which  can 
probably  be  attained. 


Quick  Line  Calculation  Without  Charts 

or  Tables 

Rough-and-Ready  Rule  that  Can  Be  Applied  from  Factors 
Easily  Carried  in  Mind — Rule  Applied  to  Common  Problems- 
Rule  Is  Approximate,  but  Accurate  Enough  for  Every-Day  Use 

By  AUSTIN  BURT 

Manager  Citizens  Gas  &  Electric  Company,  Waterloo,  Iowa 


CALCULATION  of  transmission  and  distribu- 
tion lines  is  often  a  problem  because  the 
necessity  for  it  arises  when  tables  and  charts 
are  not  available.  A  quick  estimate  or  a  check 
of  certain  results  may  be  desired  when  one  is  in  the 
field  and  reference  works  are  a  long  distance  away. 
To  meet  this  need  a  "rough-and-ready"  rule  has  been 
developed.  The  basis  of  the  rule  is  two  simple  key 
numbers,  one  (96)  for  60-cycle  and  the  other  (130) 
for  25-cycle,  three-phase  lines.  These  numbers  can  be 
carried  in  the  memory. 

It  is  not  claimed  that  the  results  obtained  are  abso- 
lutely accurate,  but  they  are  close  enough  for  all  prac- 
tical purposes.     For  important  work  final  results  should 
always  be  attained  by  using  the  more  rigorous  methods. 
At  80  per  cent  power  factor  and  10  per  cent  voltage 

METHOD  OF  OBT.\I.\I\G  LIXE  C0XST.4NT   ir 

W  =  Key  number  minus  ten  times  wire  size,  where  key  =  96  f  >r  60  cyc'es  and 
I*"  =  Key  Dumber  fifteen  times  wire  size  where  key  =  130  for  25  cycles. 
B.  *3.  60-Cyole  B.*S.  25-Cycle 

Gage  Thrce-PhttHC  il'  Gagt-  Tlirec-Phase  H' 

No.  6  96  — (10X6)  =  36  No.  6  1 30  —  ( 1 5  X  6)  =         40 

5  96  — (10X5)=         46  5         130  — (15X5)=         55 


4 
3 

96— <IOX  4)  = 
96  —  ( 10  X  3)  = 

56 
66 

4 
3 

130  — (15  X  4)  = 
130  -(15X  3)  = 

70 
85 

2 

96  —  flO  X  2(  = 
96  — (lOX  1)  = 

76 
86 

2 
1 

130  —  (15X  2)  = 
130  — (15X  1)  = 

100 
115 

0 

96  — (10  X  0)  = 

96 

0 

130  — (15  X  0)  = 

130 

drop  any  given  line  will  have  a  fairly  definite  line 
constant,  W,  which  will  remain  unchanged  for  virtually 
any  delivered  voltage  and  load  as  long  as  the  wire  size 
is  not  changed.  The  rule  is  ba.sed  on  these  assumed 
conditions. 

To  obtain  the  line  constant  W,  represent  any  wire 
gage  size  by  N.  W  will  be  the  key  number  minus  ten 
times  N  for  60-cycle,  three-phase,  and  minus  fifteen 
times  N  for  25-cycle,  three-phase.  To  illustrate:  The 
accompanying  table  gives  H'  for  copper-wire  sizes  in 
ordinary  use  from  No.  1  0  to  No.  6.     The  method  of 


calcularting  W  for  wire  sizes  from  No.  2  0  to  No.  4  0 
and  for  No.  7  and  No.  8  on  both  60-cycle  and  25-cycle 
lines  varies  as  given  under  F.  at  the  close  of  this  article. 
The  most  commonly  used  wire  sizes  are  given  in  the 
accompanying  table. 

The  other  factor  in  the  rule  is  the  delivered  kilo- 
volts;  or 

Kv.  =  delivered  volts  -^  1,000. 
From  these  factors  the  rough-and-ready  rule  may  be 
stated  as: 

W  X  kv.'  =  line  kw.-miles;  (1) 

or,  to  state  the  formula  completely  for  60-cycle  or 
25-cycle  lines: 

For  60-cycle,  two-phase  or  three-phase, 

(96  —  10  X  N)  kv.=  =  line  kw.-miles.        (2) 
For  25-cycle,  two-phase  or  three-phase, 

(130  —  15  X  A')kv.'  =  line  kw.-miles.  (3) 

The  following  points  should  be  noted  in  the  use  of 
the  rule: 

A.  The  line  kw.-miles  are  the  same  for  two-phase  as 
for  three-phase  lines. 

B.  For  single-phase  lines  take  half  the  line  kw.-miles 
for  three-phase;  thus 

(TF  X  kv.')i  ==  line  kw.-miles.  (4) 

C.  Up  to  95  per  cent  power  factor  the  line  kw.-miles 
are  almost  directly  proportional  to  the  load  power  fac- 
tor; thus,  for  75  per  cent  power  factor, 

(W  X  kv.')  X  75  80  =  line  kw.-miles.  (5) 

D.  The  line  kw.-miles  are  directly  proportional  to  the 
drop.    Thus,  for  a  6  per  cent  drop, 

<W  X  kv.')   X  6  10  =  line  kw.-miles.  (6) 

E.  In  applying  the  "rule"  care  should  be  used  not 
to  exceed  the  safe  carrying  capacity  of  the  wire. 

Herewith  are  given  various  examples  of  the  method 
of  applying  the  "rough-and-ready"  rule  to  various  forms 
of  problems  that  arise  in  practice.  Where  voltage-drop 
calculations  are  carried  out  the  drop  calculated  by  the 
accurate  and  longer  method  is  given  for  comparative 
purposes. 
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Rough-and-Ready  Rule  Applied  to  Electric  Line  Calculations 


Example  1. — To  obtain  kilowatt-viiles. 

A  60-cycle,  three-phase  line,  No.  2  wire,  delivers  energy 
at  6,200  volts,  80  per  cent  power  factor  and  10  per  cent 
drop.     What  will  be  its  line  kw.-miles? 

W  ^96  -  (2  X  10)    -.  76. 
From  rule   (formula  1)  : 

76  X    (6.2)'  =  2,920  kw.-miles. 


Example  2. — Kilowatt  load  for  given  length  of  line. 

If  the  line   (Example  1)   is  16  miles  Ions,  what  kw.-load 
can  be  delivered? 

Kw.  =  kw.-miles  -;-  kw.  (7) 

From  Example  1 : 

Kw.-miles  =  2,920, 

Kw.   =  2,920  -r-    16   =    183. 


Examjile  ,1 .— Calculation  of  line  drop  (three-plraxc)- 

Deliver  1,500-kw.  at  85  per  cent  power  factor  and  31,000 
volts,  over  a  60-cycle,  three-phase  No.  4  line,  24  miles  lonR. 
What  will  be  the  voltage  drop? 

W  =  96  -   (4  X   1(1)    X   56. 
From  Note  C: 
Line  kw.-miles  =56  X  31'  X  85/80  =  57,100  kw.-miles. 

Actual  kw.-miles  =  1,500  X  24  =  36,000. 
From  Note  D: 

Drop  =   (36,000  -f-  57,100)    X   10  per  cent 
=  6.3  per  cent. 
(Drop  by  accurate  method  =  6.7  per  cent.) 


Example  1, — CalculatioH  of  voltage  drop  (single-phase). 
•     At  25  cycles,  single-phase,  deliver  600  kw.  at  72  per  cent 
power  factor  and  12,700  volts  over  a  No.  1/0  wire  line  25 
miles  long.    Find  the  voltage  drop. 

W  =  130  (0  X  15)   =  130. 
From  Notes  B  and  C: 

Line  kw.-miles  -  130  X    (12.7)"  X   h   X   72/80 

=  9,430  kw.-miles. 

Actual  kw.-miles  =  600  x  25  =  15,000. 

Drop  =   (15,000  -^  9,430)   X   10  per  cent 

=  15.9  per  cent. 

(Accurate  drop  =  15.2  per  cent.) 


Example  5.  —  Calculation  of  line  drop  for  three-phase  line 
instead  of  single-phase  in  Example  U- 
If  the  above  line  were  three-phase  instead  of  single-phase, 
find  the  drop. 
From  Note  B: 

Line  kw.-miles  —  9,430   X   2  =  18,860. 
Actual  kw.-miles  =   15,000. 
Drop  =   (15,000  -=-  18,860)    X  10  =  7.9  per  cent. 
(Accurate  drop  —  7.6  per  cent.) 

Example  6. — Size  of  wire  needed  to  limit  voltage  drop. 

A  problem  that  arises  frequently,  especially  in  farm-line 
work,  is  to  find  the  size  of  wire  to  use  for  a  given  drop  and 
load.  This  "rough-and-ready"  rule  affords  quite  an  easy 
solution  of  the  problem. 

A  load  of  80  kw.  at  90  per  cent  power  factor  must  be 
delivered  12  miles  over  a  single-phase  line,  with  6,600  volts, 
60  cycles,  at  the  main  substation  and  with  a  voltage  drop 
at  the  load  not  over  6*  per  cent  of  the  delivered  voltage. 
What  size  wire  is  needed? 

W  =  unknown  quantity. 
Delivered  volts  =  (6,600  X  100)  -h  (100  -i-  6.5) 
=  6,200  volts. 
From  Notes  B,  C  and  D: 

(96  -  10  X  N)   X  6.2=  X  J  X  90/80  X  6/10 
—  actual  kw.-miles. 
=  80  kw.  X  12  miles. 
=   960  kw.-miles. 
96  -  10  iV  =   (960  -:-  6.2")   X  2  x  80/90  X  10/6  =  74. 
96  -  74  =  10  N  =  22. 
N  —  22/10  =  2.2. 
Wire  size  =  No.  2. 


Taking  No.  2  wire  and  checking  back,  one  gets : 
W  =  96  -    (10   X   2)    =   76. 
Line  kw.-miles  =  76  y    (6.2)'  x  i  X  90  80 
=  1,642  kw.-miles. 
Actual  kw.-miles  =  960. 
Drop  =^  (960  ^  1,642  )  x  10  per  cent  =  .5.9  per  cent. 
(Accurate  drop  =  5.94  per  cent.) 


Example  7. — Calculation  of  wire  size  for  single-phase  line — 
predetermined  drop  with  distributed  load. 
A  more  common  variation  of  Example  6  is  to  find  the 
correct  size  of  wire  for  several  different  loads  distributed 
at  various  distances  from  the  station  or  main  substation. 
The  "rough-and-ready"  rule  will  give  an  easy  solution  of 
this  problem. 

The  following  loads  are  located  at  the  given  distances 
from  the  main  substation:  75  kw.,  3  miles;  50  kw.,  8  miles; 
100  kw.,  12  miles,  and  25  kw.,  18  miles,  and  12,500  volts 
at  60  cycles  is  to  be  delivered  at  the  last  load  with  an 
average  power  factor  of  85  per  cent.  If  the  line  is  single- 
phase,  what  size  of  wire  must  be  used  for  a  drop  of  5  per 
cent? 

Find  the  total  actual  kilowatt-miles  by  adding  the  sepa- 
rate kilowatt-miles. 

Kw.-Miles 

75  X     3  =      225 

50  X     8  -      400 

100  X   12  =  1,200 

25  X  18  =      450 

Total 2,275 

W  =  unknown  quantity. 
From  Notes  3,  C,  and  D : 

(96  -  10  N)    X   12.5=  X   i  X  85/80  >f.  5/10 

=  2,275  kw.-miles. 

96  -  10  N  =   (2,275/12.5=)    X  2  X  80/85  X  lO'S  =  5.5. 

96  -  55  =   10  iV  =  41. 

N  =  41  H-  10  =  4.1. 

Required  wire  =  No.  4. 

Example  8.  —  Substitution  of  three-phase  for  single-phtuse 
line  in  Example  7. 
If  a  three-phase  line  were  used  in  Example  7,  what  size 
wire  would  be  required? 

From  Note  B,  the  single-phase  factor,  i,  is  omitted  from 
the  kw.-miles  formula,  and  one  has  from  Example  7: 
(96   -  10  N  X  12.5  )   X  85  80  X  5/10  =  2.275. 
96  -  10  N  =    (2,275  125=)    x  80/85  X  10  5  =  27. 
96  -  27  =  10  A^  =  59. 
N  -  5  9. 
Required  wire  =  No.  6. 


Example  9. — Application  to  long  linet;. 

Although   this   "rough-and-ready"   rule    as   given   applies 
only  to  lines  up  to  50  or  60  miles  in  length,  it  may  be  used 
to  advantage  for  longer  hnes  by  applying  a  correction  fac- 
tor (F)  to  the  rule  formula  (1). 
Thus: 

Line  kw.-miles  =  IF  x  kv.'  x  F. 
For  60  cycles : 

F  =   (850  -I-  3  X  miles)   -=-  1,000. 
For  25  cvcles: 

F  =  (950  -  180)  -^  1.000  =  1.13. 

Deliver  8,000  kw.  at  84  per  cent  power  factor,  88,000  volts, 

25  cycles,  over  a  three-phaso  lino   ISO  miles  long.  No.   1  '0 

wire.     What  will  be  the  approximate  drop? 

W  =  130. 

F  =   (950        180  ^  1,000  =  1.13. 

Line  kw.-miles  =   130   x   88'   x   84/80   X    1-13 

=  1,190.000  kw.-miles. 

Actual  kw.  miles  =  8.000  x   180  =  1,440,000. 

Drop  =-   (1,440,000  -i-  1.1!10,000)    x  10  per  cent 

=  12.1  per  cent. 

Accurate  drop  ^  12.6  per  cent. 
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It  will  be  noted  that  all  of  the  calculations  are  raadily 
made  on  the  slide  rule. 

Final  Note  F. — The  values  of  W  for  Xo.  8  and  No.  7  and 
for  No.  2/0  to  No.  4/0  have  been  omitted  as  there  is  a  slight 
variation  in  the  method  of  determining  them.     This  varia- 
tion is  not  difficult  to  memorize,  however,  and  is  as  follows: 
For  60  cycles: 

No.  8.  Vr  =  96  -   (9     X  8)  =  24. 

No.  7.  PF  =  96  -   (9i  X  7)  =  29.5. 

No.  6.  TF  =  96  -  (10  x  6)  =  36. 

No.  0.  TF  =  96  -  (10  X  0)  =  96. 

No.  00.  W  -  96  +  (10  X  1)  =  106. 

No.  000.         IF  =  96  +  (10  X  2)  =  116. 
No.  0000.       IF  =  96  -f   (10  X  3)  =  126. 
It  will   be   noted   that   for   No.   8    and   No.   7   the   factor 
(10    X    N)    is   changed   to    (9    X    N)    and    (9J    X    N)    re- 
spectively.    For  No.  2/0  to  No.  4/0  N  is  negative  and  there- 
fore   is    added    instead    of    subtracted,    and    also    it   is    the 
sequence  number  of  the  wire;  that  is,  for  No.   2/0,  N   = 
—  1,  etc. 
For  25  cycles: 

No.  0000.  =   130   +    (30   X  8)  =  26. 

No.  000.  =   130  +    (30   X  7)  =  32. 

No.  00.  =   130   +    (30   X  6)  =  40. 

No.  0.  =   130   -    (15    X  0)  =  130. 

No.  6.  W  =  130  -    (15   X  1)  =  160. 

No.  7.  W  =  130  -    (14   X  2)  =  190. 

No.  8.  W  =   130   -    (13   X  3)  =  220. 

For  No.  8  and  No.  7  the  factor  (15  X  N)  is  changed  to 
(13  X  N)  and  (14  X  N)  respectively. 

For  No.  2/0  to  No.  4/0  the  factor  (15  X  N)  is  change.' 
to  (30  X  N).  .V  is  negative  and  therefore  added  instead  of 
subtracted,  and  it  is  the  sequence  number  of  the  wire  as 
above. 

For  aluminum  lines  use  the  equivalent  copper  size  and  the 
rule  will  give  reasonably  close  results.  With  these  modifica- 
tions there  will  be  no  other  changes  in  the  use  of  the  "rough- 
and-ready"  rule. 

The  percentage  of  power  loss  may  be  found,  approxi- 
mately, from  the  percentage  of  voltage  drop  if  under  15 
per  cent  by  means  of  a  simple  formula,  thus: 

_            .                ,              13  +  N  ^^  Per  cent  drop         ,., 
Per  cent  power  loss  =  — ^ —  X  p— ^ -.       (8) 

For  wire  sizes  No.  2/0  to  No.  4/0,  N  will  be  negative  and 
equal  to  the  sequence  number  of  the  wire,  thus,  for  No.  3/0, 

N  =  -2, 
and  therefore: 


Per  cent  power  loss 


13 


(9) 


Kansas  Industrial  Court  Declares  Mining 
Methods  Wasteful 

METHODS  of  mining  bituminou.s  coal  now  followed 
in  Kan.sas  are  severely  condemned  by  the  Indu.s- 
trial  Court  of  that  .^tate,  which  has  been  conducting  an 
investigation  into  the  mining  industry  there.  The  court 
finds  that  thousands  of  the  men  working  in  the  mines 
are  not  skilled  miners  but  ordinary  laborers  drawing 
miners'  pay.  "For  many  years,"  the  court  says,  "it  was 
the  custom  for  the  miners  to  undercut  a  section  of  the 
face  of  the  coal  vein.  The  present  method  is  to  do  little 
or  no  undercutting  of  the  coal.  The  miner  simply 
drills  a  hole  into  the  face  of  the  coal  vein,  puts  a  stick 
of  dynamite  into  it  and  blows  out  several  tons  of  coal. 
All  he  has  to  do  then  is  to  take  a  shovel  and  throw  it 
into  the  cars." 

Under  this  uneconomical  practice,  the  court  con- 
tinues, the  percentage  of  slack  or  steam  coal  has  vir- 
•'lally  doubled,  and  as  it  cannot  be  stored  successfully, 

hen  it  begins  to  accumulate  the  mines  shut  down  until 
It  is  cleaned  up.  It  is  also  asserted  that  the  heating 
power  of  the  coal  is  injured  by  the  use  of  dynamite. 


Readers'  Views  and 
Connnents 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementan,-  viewpoints  on  published  articles  are 
cordially  invited 


A  Small  Electric  Fireless  Cooker 

To  the  Editors  of  the  Electrical  World: 

My  attention  has  been  called  to  the  editorial  in  the 
Electrical  World  for  July  30,  page  203,  entitled  "A 
Few  Missing  Electric  Cooking  Utensils."  Item  No.  4 
on  page  204,  column  1,  referring  to  a  fireless  cooker, 
is  of  particular  interest  to  our  company,  because  we 
make  a  device  of  this  kind  that  is  giving  satisfaction 
in  every  way  and  is  guaranteed  to  perform  any  cooking 
operation  that  any  other  electric  stove  or  range  will  do, 
with  the  exception  of  broiling  a  steak  or  boiling  water. 
This  cooker  connects  to  an  ordinary  lighting  circuit  and 
therefore  meets  the  requirements  which  you  point  out. 
Sterolectric  Company,  J.  H.  Reichart. 

Muncie,  Ind. 

Definitions  of  Power  Factor 

To  the  Editors  of  the  Electrical  World: 

There  are  certain  things  contained  in  the  two  defini- 
tions of  "kilowatt-ampere"  in  balanced  and  unbalanced, 
three-phase  circuits,  as  proposed  at  the  thirty-sixth  an- 
nual convention  of  the  American  Institute  of  Electrical 
Engineers  at  White  Sulphur  Springs,  W.  Va.,  that  are 
of  vital  interest  to  those  engaged  in  the  purchase  and 
sale  of  power.  The  two  definitions  were  formulated 
as  follows: 

Definition  No.  1. — Power  factor  in  a  polyphase  cir- 
cuit is  the  ratio  of  the  total  watts  to  the  arithmetical 
sum  of  the  volt-amperes  in  the  several  phases,  each 
measured  to  a  non-inductive  neutral  point. 

Definition  No.  2. — Power  factor  in  a  polyphase  cir- 
cuit is  the  ratio  of  the  total  watts  to  the  vector  sum 
of  the  volt-amperes  in  the  several  phases. 

Since  the  power  factor  of  a  customer's  load  affects 
largely  the  capacity  of  the  electrical  portion  of  the  sys- 
tem, which  represents  from  70  to  85  per  cent  of  the 
investment,  it  is  generally  conceded  that  the  kilovolt- 
ampere  is  a  more  equitable  unit  to  be  used  in  charging 
for  demand  than  the  kilowatt. 

Under  the  first  definition  of  power  factor,  "kilovolt- 
ampere"  is  defined  as  the  arithmetical  sum  of  the  volt- 
amperes  in  the  several  phases,  each  measured  to  a  non- 
inductive  neutral  point,  and  under  the  second  definition 
it  is  defined  as  the  vector  sum  of  the  volt-amperes  in 
the  several  phases.  If  the  load  on  the  system  is  bal- 
anced, the  demand  in  kilovolt-ameperes  metered  in  ac- 
cordance with  either  definition  will  be  the  same,  the 
values  differing,  however,  when  the  load  on  the  three- 
phase  system  becomes  unbalanced. 

Referring  to  the  accompanying  sketch,  a  10-amp., 
single-phase  load  is  shown  connected  across  phase  .\-B 
of  a  100-volt,  three-phase  system.  Since  the  first  defini- 
tion defines  "kilovolt-ampere"  as  the  arithmetical  sum 
of  the  volt-amperes  in  the  several  phases  measured  to 
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a  non-inductive  neutral  point,  the  kilovolt-ampere  load 
on  the  three-phase  system  in  this  cast-  would  be  volts 
to  neutral  times  amperes  in  phase  A  plus  volts  to  neu- 
tral times  amperes  in  phase  B,  or  57.7  X  10  X  2,  or 
1,154  volt-amperes. 

The  second  definition  defines  "kilovolt-ampere"  as  the 
vector  sum  of  the  volt-amperes  in  the  several  phases. 
Referring  to  the  diagram,  it  will  be  noted  that  the 
single-phase  load  current  leads  the  voltage  by  30  deg. 
in  one  phase  and  lags  behind  the  voltage  30  deg.  in  the 
other  phase.  Therefore,  in  accordance  with  the  second 
definition,  the  kilovolt-amperes  metered  will  be  the  volts 
to  neutral  times  the  amperes  in  phase  A  times  the 
cosine  of  30  deg.  plus  the  volts  to  neutral  times  the 
current  in  phase  B  times  the  cosine  of  30  deg.,  or  57.7 
X  10  X  0-866  X  2,  or  1,000  volt-amperes,  which  cor- 
responds to  the  single-phase  load  of  10  amp.  at  100 
volts.  Therefore,  a  sing'.e-phase  load  of  1,000  volt- 
amperes  on  a  three-phase  system  metered  in  accordance 
with  the  first  definition  will  be  recorded  as  1,154  volt- 
amperes,  and  when  metered  in  accordance  with  the 
second  definition  will  be  recorded  as  1,000-volt-ampere.s. 
The  diff'erence  is  a  factor 
of  1,000  ^  1,154  ^  0.866, 
or  the  cosine  of  30  deg. 

It  is  apparent  that  on 
balanced  loads  the  demand 
metered  in  accordance  with 
either  definition  will  be  the 
same,  but  on  a  mixed  single- 
phase  and  three-phase  load 
the  first  definition  will  in- 
crease the  metered  kilovolt- 
amperes  by  an  amount  ap- 
proximately equal  to  the 
single-phase  component  of 
the  load  divided  by  the 
VECTOR  RELATIONS  FOR  A  10-  cosinc  of  30  deg.,  or  0.866. 
AMP.  SINGLE-PHASE  LOAD  ^  single-phase  load  across 
one  phase  of  a  three-phase 
system  or  the  single-phase 
component  of  a  combined 
single-phase  and  three-phase  load  is,  so  far  as  the  invest- 
ment in  electrical  apparatus  is  concerned,  virtually 
equivalent  to  a  three-phase  load  at  0.866  power  factor, 
since  the  single-phase  load  is  30  deg.  out  of  phase  with 
the  voltage  to  neutral. 

Since  an  unbalanced  load  tends  to  lower  the  capacity 
of  a  three-phase  system,  a  power  consumer  having  an 
unbalanced  load  should  be  called  upon  to  carry  a  greater 
investment  and  higher  demand  charge  than  a  customer 
having  the  same  load  unbalanced.  Metering  the  de- 
mand in  accordance  with  the  first  definition  automati- 
cally compensates  the  supplier  for  the  added  investment 
necessary  owing  to  unbalanced  load  conditions  on  the 
customer's  premises,  whereas  the  second  does  not  dis- 
criminate between  a  balanced  and  an  unbalanced  load. 

So  far  as  defining  power  factor  is  concerned,  no 
doubt  the  second  definition  is  preferable,  since  unbal- 
ance does  not  affect  the  values  arrived  at.  So  far  as 
the  demand  item  in  power  bills  is  concerned,  the  first 
definition  seems  to  be  preferable,  since  the  values  se- 
cured are  more  nearly  proportional  to  the  investment 
required  to  serve  a  customer,  regardless  of  whether  his 
load  is  balanced  or  unbalanced.  The  effect  of  unbalance 
is  automatically  taken  care  of  without  the  necessity  of 
special  metering  equipment  and  special  clauses  in  the 
power  contract. 


CONNECTED   TO  A    100- 

VOLT,  THREE-PHASE 

SYSTEM 


It  seems  that  the  second  definition  has  been  tenta- 
tively adopted  by  the  American  Institute  of  Electrical 
Engineers,  and  that  the  consensus  of  opinion  is  that, 
while  definition  No.  2  is  technically  to  be  preferred, 
definition  No.  1  has  its  value  as  a  unit  for  the  mea.sure- 
ment  of  demand  for  the  reasons  that  have  been  out- 
lined above.  D.  J.  ANGUS. 
Esterline  Company, 

Indianapolis,  Ind. 


Unreliable  Grounding  Clamps 

To  the  Editors  of  the  Electrical  World: 

In  preparing  some  installation  rules  requiring  the 
grounding  of  single-phase  neutrals,  in  addition  to 
the  main  grounds  installed  by  the  power  companies,  I 
have  been  struck  with  the  inadequate  tv-pe  of  ground 
clamps  now  on  the  market.  In  fact,  we  have  found  it 
impossible  to  obtain  what  I  consider  is  a  sufficiently 
good  clamp  for  the  purpose  and  have  been  driven  to 
the  necessity  of  making  arrangements  with  a  local 
manufacturer  to  make  clamps  according  to  our  own 
specifications. 

To  show  that  our  complaint  as  to  the  type  of  clamps 
is  also  agitating  other  inspection  interests,  I  should 
like  to  quote  the  following  opinions  of  recognized  au- 
thorities on  this  subject. 

At  the  convention  of  the  National  Association  of  Elec- 
trical Inspectors  in  Philadelphia  in  October.  1920,  W.  J. 
Canada,  director  of  the  engineering  department  of  the 
N.  E.  L.  A.,  made  the  following  statement:  "One  of 
the  worst  obstacles  to  thoroughly  reliable  grounding  of 
circuits  has  been  the  frailty  of  the  various  ground 
clamp  devices  marketed  for  connecting  the  sturdy 
ground  wire  with  the  even  more  sturdy  water  pipe." 

In  commenting  on  Mr.  Canada's  remarks  Washington 
Devereux,  president  of  the  National  Association  of  Elec- 
trical Inspectors,  said:  "One  of  the  greatest  troubles 
seems  to  have  been  a  first-class,  Al,  reliable  and  de- 
pendable ground  clamp." 

It  is  also  apparent  that  the  same  question  is  agitat- 
ing the  electrical  fraternity  in  Great  Britain,  for  at  a 
meeting  of  the  National  Association  of  Supervising 
Electricians  in  London,  on  June  15  last,  AUaii  Kirk  is 
quoted  in  the  Electrical  Times  as  saying,  "The  writer 
has  not  yet  seen  what  he  considers  a  sound  bonding 
clamp  on  the  market." 

In  the  recent  issue  of  Handbook  No.  4  of  the  Bureau 
of  Standards,  containing  a  discu.^sion  of  the  National 
Electrical  Safety  Code,  I  find  the  following  statement 
on  page  26,  under  the  head  of  Ground  Clamps:  "There 
is  a  great  need  for  stronger  ground  clamps  than  have 
been  in  general  use.  Many  ground  clamps  are  of  rather 
flimsy  construction,  which  makes  their  usefulness  un- 
certain." 

I  am  sending  the  above  remarks  on  to  you,  trusting 
they  may  be  the  means  of  awakening  a  little  interest  on 
the  part  of  manufacturers  of  these  devices,  believing 
that  if  this  demand  were  catered  to  the  manufacturers 
would  find  a  ready  market.  It  should  be  remembered 
that  a  clamp  that  may  be  suitable  for  one  purpose  may 
not  be  suitable  for  another.  When  we  have  to  deal  with 
the  grounding  of  the  neutrals  of  secondaries  the  whole 
grounding  installation  should  be  of  the  most  thorough 
and  effective  nature.  The  etiicacy  of  the  grounding 
should  not  depend  on  improperly  designed  appliances  of 
the  character  criticised.  F.  A.  Cambridge. 

Winnipeg,  Canada.  City  Electrician. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Easily  Made  Detector  for  Locating 
Faulty  Insulators 

FOR  weeding  out  faulty  high-tension  insulators  from 
the  line,  a  "resonator"  has  been  developed  by  the 
Xarragansett  Electric  Lighting  Company,  Providence, 
R.  I.  The  resonator,  as  shown  in  the  accompanying 
drawing,  is  an  induction  coil  with  a  vibrator,  a  1-micro- 
farad  condenser,  one  dry  cell,  and  a  pair  of  1,500-ohm 


RESONATOR   FOB   DETECTING  CRACKS  AND   POROSITY    IN    HIGH- 
TENSION  INSULATORS 

receivers.  The  condenser  is  connected  across  the  sec- 
ondary terminals  of  the  coil  and  the  receiver  is  in 
series  with  the  insulator  to  be  tested.  The  connection 
is  made  to  the  insulator  with  Okonite  duplex  lamp  cable, 
which  need  not  be  specially  insulated  from  the  ground 
or  floor.  When  listening  to  a  good  insulator  the  sound 
is  low  and  of  fairly  high  frequency.  However,  if  the 
insulator  is  cracked  or  porous,  a  louder  noise  is  heard 
which  has  not  as  smooth  a  sound  as  the  noise  from  the 
good  insulator. 

The  outfit  was  made  from  old  material  at  a  cost  of 
about  $17.  It  has  proved  very  satisfactory  and  entirely 
safe.  On  a  badly  defective  insulator  the  current  is  so 
slight  that  it  cannot  be  felt  except  by  taste.  The  reso- 
nator has  been  used  chiefly  on  22,000-volt  to  66,000-volt 
insulators.  E.  F.  Latimer. 

Narragansett  Electric  Lighting  Company, 

Providence,  R.  L 


Testing  for  and  Preventing  Migration  of 
Gas  in  Duct  Lines 

AMONG  the  several  devices  used  to  detect  the  pres- 
. ence  of  dangerous  gas  mixtures  in  underground 
ducts,  the  Dav>'  safety  lantern,  a  gas  indicator  made 
by  Short  &  Macon,  Ltd.,  London,  and  the  Burrell 
indicator  have  been  reported  satisfactory  by  companies 
u.sing  them.  Various  methods  are  used  for  clearing 
duct  lines  and  manholes  of  gas.  In  some  cases  a  small 
hand-operated  blower  may  be  used  successfully,  but  in 
bad  cases  a  power-operated  blower  must  be  employed. 
Ventilation  of  a  manhole  is  frequently  obtained  by  the 
use  of  a  canvas  curtain  suspended  over  the  manhole  so 
that  the  wind  will  blow  into  it. 

Companies  disagree  as  to  the  advisability  of  plug- 
ging ducts  in  main  runs,  but  it  is  the  common  practice 
to  plug  ducts  leading  into  stations  and  buildings. 


The  presence  of  gas  is  much  more  common  in  duet 
lines  which  parallel  high-pressure  gas  mains.  Troubles 
have  been  experienced  from  sewer  gas  entering  man- 
holes through  sewer  connections ;  also  from  gasoline 
draining  into  duct  lines  through  manhole  covers  and 
from  gasoline  tanks  buried  in  close  proximity  to  duct 
lines. 

This  information  was  presented  at  a  meeting  of  the 
Northwest  Electric  Power  and  Light  Association. 

Field  Editor  Electrical  World. 

San   Francisco,   Cal. 


Reconnecting  Transformer  for  a 
Higher  Voltage 

OWING  to  increased  load  on  certain  30-cycle,  three- 
phase  transmission  lines  it  w-as  desired  to  raise 
the  voltage  from  50  kv.  to  60  kv.  since  this  would 
increase  the  carrying  capacity  of  the  lines  about  44  per 
cent.  This  involved  an  interesting  job  of  changing  the 
transformers  to  operate  at  the  higher  voltage.  The 
lines  are  supplied  from  two  power  houses.  In  No.  1 
plant  the  transformation  is  2,200  volts,  two-phase,  to 
50,000  volts,  three-phase.  There  are  twelve  shell-type 
transformers  in  this  station,  two  of  1.100-kva.  rating 
each,  and  ten  of  2,200-kva.  each.  Five  of  the  2,200-kva. 
transformers  are  of  one  make  and  five  of  another.  Core 
loss  and  magnetizing  current  tests  were  made  on  a 
number  of  the  transformers  and  it  was  ascertained 
that  the  five  2,200-kva.  transformers  of  one  manufac- 
ture would  operate  satisfactorily  with  60,000  volts  on 
their  high-tension  windings.     The  core  loss  and  mag- 
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netizing  current  of  the  other  five  were  so  high  at  60,000 
volts  that  it  was  not  practical  to  operate  them  at  that 
voltage. 

It  was  decided  to  make  use  of  the  latter  transformers 
for  teasers,  using  their  full  high-tension  winding.  This 
winding  has  910  turns,  and  the  complete  low^-tension 
winding  forty  turns.    Two-turn  taps  were  available  on 
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the  low-tension  winding,  which  gave  a  ratio  of  910:38 
=  52,600:  2,200  or  52,600  volts  on  the  teaser  winding. 

This  is  equivalent  to  y^  =  60,900  volts  on  the  three- 
phase  connections. 

The  five  transformers  to  be  used  on  the  main  phase 
have  892  turns  in  the  high-tension  winding,  and  thirty- 
nine  in  the  low.  A  four-turn  tap  was  available  in  the 
low-tension  winding,  but  it  was  necessary  to  unstack 
the  transformers  in  order  to  take  out  an  additional 
three-turn  tap,  making  seven  turns  in  all.  The  ratio 
then  was  892:  32  =  61,300:  2,200,  thus  giving  61,300 
volts  on  the  high-tension  side.  When  these  transform- 
ers were  reassembled  means  were  found  to  add  about 
2  in.  of  iron  to  the  core  of  each  to  assist  in  taking  care 
of  the  increased  magnetic  flux. 

•It  will  be  noted  that  the  theoretical  voltage  is  slightly 
higher  in  the  case  of  the  main  transformers,  but  as 
their  reactance  is  also  higher,  it  was  apparent  the  volt- 
age unbalance  would  be  slight.  A  connection  diagram 
for  these  banks  and  a  vector  diagram  of  voltages  is 
shown  at  A  in  the  drawing. 

The  two  1,100-kva.  transformers  were  found  to  be 
satisfactory  for  operation  on  60,000  volts.  Arrange- 
ments were  made  to  operate  them  in  Scott  connection 
on  either  phase.  These  transformers  have  1,456  turns 
in  the  high-tension  winding  and  sixty-four  turns  in  the 
low.  By  means  of  a  three-turn  tap  which  was  available 
on  the  low-tension  side  the  ratio  was  changed  to 
1,456:  61  =  52,500:  2,200  or  52,.500  volts  on  the  teaser 
52,500 


phase.     This  corresponds  to 


0.866 


60,700  volts  on 


the  three-phase  leads.  To  adapt  the  1,100-kva.  trans- 
formers for  use  on  the  main  phase  an  eight-turn  tap 
was  brought  out.  This  was  readily  done,  without  un- 
stacking  the  transforniei-,  by  tapping  onto  the  connector 
between  coils.  By  making  use  of  the  three-turn  tap 
already  provided,  a  total  of  eleven  turns  were  cut  out 
on  the  low-tension  side.  The  ratio  was  then  1,456:  53 
=  60,500 :  2,200.  It  would  have  been  possible  to  con- 
nect both  transformers  of  this  bank  alike  on  the  low- 
tension  side  and  to  use  87  per  cent  of  the  high-tension 
winding  on  the  teaser  phase.  However,  it  was  con- 
sidered more  advisable  to  make  use  of  the  extra  turns 
in  order  to  keep  the  core  loss  down.  A  connection  dia- 
gram for  this  bank  is  shown  at  B. 

In  No.  2  power  house  there  is  a  bank  of  three  shell- 
type,  5,000-kva.  delta-delta-connected  transformers. 
Tests  on  these  transformers  showed  that  at  60,000 
volts  the  magnetizing  current  and  core  loss  became 
excessive.  It  was  therefore  decided  to  remove  one  coil 
from  a  low-tension  group  and  add  one  coil  to  a  high- 
tension  group  in  each  transformer.  The  high-tension 
winding  was  made  up  of  sixteen  coils,  four  of  thirty- 
three  turns  each  and  twelve  of  forty-two  each,  or  a  total 
of  636  turns.  The  low-tension  winding  consisted  of 
twelve  coils  of  seven  turns  each.  The  ratio  then,  after 
adding  a  forty-two-turn  coil  to  the  high-tension  side 
and  taking  a  coil  away  from  the  low-tension  side,  was 
678:77  =  58,100:6,600  =  60,000:6,810.  This  ratio 
requires  6,810  volts  on  the  low-tension  bus.  which  is 
permissible.  Under  these  conditions  the  magnetizing 
current  and  core  loss  are  not  excessive.  It  w^is  neces- 
sary, of  course,  to  unstack  the  transformers  to  make 
this  alteration.  One  transformer  was  taken  out  of  serv- 
ice at  a  time  and  the  two  remaining  transformers  oper- 
ated on  open  delta.     Approximately  one  week  was  re- 


quired for  making  the  alteration  on  each  transformer 
and  another  week  for  drying  it  out  and  putting  it  back 
into  service. 

In  all  the  alterations  the  turns  were  cut  out  in  such 
a  manner  as  to  leave  the  active  winding  as  symmetrical 
as  possible.  Extra  taps  were  brought  up  to  the  ter- 
minal boards  so  arranged  that  the  change  over  from 
50  to  60  kv.  could  be  quickly  made.  C.  R.  Reid, 

Power  House  Superintendent. 
Shawinigan  Water  &  Power  Company, 

Shawinigan  Falls,  Quebec. 


Sheet  Holds  Complete  Record  of  Power 
Transformer 

FOR  keeping  a  complete  record  on  power  transformers 
the  sheet  shown  in  the  accompanying  cut  is  in  use 
by  the  Georgia  Railway  &  Power  Company.  This  gives 
the  rating,  number  of  the  transformer  and  the  place 
where  it  is  installed  together  with  the  date.  It  also 
gives  information  on  actual  and  estimated  load.  The 
full  nameplate  data  of  the  transformer  are  given,  to- 
gether with  its  weight,  the  amount  of  oil  required,  the 
date  of  purchase,  cooling  system,  information  on  the 
bushings,  etc.  On  the  back  of  the  sheet  are  recorded 
the  oil  tests  befoi-e  filtering  and  the  filtering  te.^-t  and 
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date.  An  attempt  is  made  to  sample  oil  in  each  trans- 
former once  every  month,  and  this  report  has  places  for 
a  year's  i-ecords.  If  any  repaii's  are  made  to  the  trans- 
former, the  details  are  noted  on  the  card  together  with 
the  cause  of  the  damage.  G.  A.  Iler, 

Superintendent  Operation,  Tests  and  Repairs. 
Georgia  Railway  &  Power  Company, 
Atlanta,  Ga. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


ITOR  AND  SWITCH  t).\  .MILLING  MACHINE 
ARE  OUT  OF  WAY  OF  PASSERSBY 


Adapted  Motor  Drive  Provides  Convenient 
Service  for  Miller 

IN  A  MASSACHUSETTS  industrial  plant  where  many 
machine  tools  formerly  driven  in  groups  have  been 
equipped  with  individual  motors  the  convenience  with 
which  such  tools  have  been  adapted  to  the  new  drives 

is  striking.  This 
is  illustrated  by 
the  No.  6  Whit- 
ney miller  run 
by  a  1-hp.  West- 
inghouse  motor 
turning  1,140 
r.p.m.  shown  in 
the  accompany- 
ing photograph. 
The  motor  is 
mounted  on  a 
2-in.  wooden 
platform  at- 
t  ached  to  the 
frame  of  the 
machine  at  a 
height  of  about 
5  ft.  above  the 
floor,  enabling  a 
short  belt  drive  from  motor  pulley  to  the  main  shaft  to 
be  utilized.  The  starting  switch,  mounted  on  1-in.  x  ii-in. 
iron  straps,  is  carried  at  the  top  of  the  machine  behind 
the  main  shaft  on  the  motor  side  and  still  most  conven- 
ient for  the  operator.  In  this  case  the  bracketed  machine 
frame  supports  the  motor  without  requiring  the  bracing 
structures  sometimes  necessary,  considerably  reducing 
the  cost  of  adaptation. 

Field  Editor  Elkctrical  World. 
Boston,  Mass. 

Some  Pointers  to  FoUom'  When 
Rewinding  Armatures 

TO  INSURE  the  best  life  from  an  armature  extreme 
care  should  be  used  to  see  that  every  point  that 
might  cause  failure  is  guarded  against  while  the  arm- 
ature is  being  wound.  First  of  a  1,  any  sharp  corners 
and  any  roughness  in  the  slots  that  might  damage 
the  coils  should  be  filed  down  and  all  chips  and  filings 
removed  before  applying  the  insulating  material  to  the 
core.  In  applying  the  insulating  material  on  the  coil 
supports  the  material  should  he  evenly  placed  and  no 
thin  spots  allowed.  The  cois  should  fit  tightly  in  the 
slot  and  be  wound  so  as  to  bring  their  tops  .'■  in.  abjve 
the  band  grooves.  Fillers  should  be  used  between  th? 
coils  if  necessary  to  meet  these  conditions.  This  will 
permit  the  bands  to  pull  the  coils  down  tightly  and  at 
the  same  time  finally  rest  on  the  iron,  which  allows 
the  minimum  movement  of  the  coils  in  the  slots.  If 
the  coi!s  art   v.ound   tco   high   the   hands   will   not    rest 


on    the    iron    and,    when    the    insulation    dries    out    in 
service,  loose  bands  will  result. 

The  coils  should  not  be  twisted,  bent  or  abused  any 
more  than  is  absolutely  necessary  to  get  them  in  place. 
Care  should  be  taken  not  to  get  the  wires  or  leads 
crossed  in  such  a  manner  that  when  pressure  is  ap- 
plied in  banding  short  circuits  will  occur.  The  coils 
on  the  end  windings  should  be  dovm,  so  as  to  make  a 
solid  foundation  for  the  bands,  but  pounding  should 
not  be  carried  to  the  extent  that  the  coils  or  leads  are 
damaged.  Insulating  protecting  pieces  should  be 
placed  at  all  points  where  the  coils  cross  and  where 
there  is  danger  of  short  circuits  occurring.  It  is  good 
practice  to  weave  braid  between  the  leads  directly  back 
of  the  commutator,  both  on  the  top  and  bottom  layers. 

The  leads  should  be  tinned  back  to  such  a  distance 
that  there  is  no  untinned  copper  in  the  commutator 
neck.  The  cotton  sleeving  on  the  leads  should  not  be 
allowed  to  get  into  the  commutator  slot,  as  it  may 
hinder  soldering  to  such  an  extent  that  a  poor  con- 
nection will  result.  The  tool  used  in  driving  the  leads 
into  place  should  be  free  from  sharp  corners  that  might 
nick  the  leads,  as  a  nicked  wire  may  result  in  a  broken 
lead.  John  S.  Dean, 

Motor  Engineering  Department. 
Westinghouse   Electric  &   Manufacturing  Company, 

East  Pittsburgh,  Pa. 


Simple  Starting  Board  for  Direct- 
Current  Motors 

WHERE  a  number  of  various  sizes  of  direct-current 
motors  have  to  be  run  frequently  as  in  repair 
shops,  etc.,  a  starting  board  such  as  shown  in  the 
accompanying  diagram  will  be  found  very  useful. 

The  motor  or  any  number  of  motors  in  parallel  are 
connected  up  as  shown.  The  switch  L  closes  the  field 
circuit.  A  portable  starter  is  connected  across  S  and 
S,   and   the   starting    resistance   is    then    gradually   cut 


l-OKTABLE  :  TARTER  CAN   BE   USED  FOR  SEVERAL  MOTORS  IF  THEY 
HAVE  BOARDS  LIKE  ONE  SHOWN  IN  THE  DRAWING 

out,  after  which  the  short-circuiting  .switch  SC  is 
closed.  The  starter  can  then  be  removed  and  used  else- 
where. This  arrangement  is  u.seful  and  economical 
where  a  number  of  motors  have  to  be  frequently  given 
a  test  run.  EUSTACE  C.  SOARES, 

Ophuls,  Hill  &  McCreery,  Electrical  Engineer. 

New  York. 
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Battery  on  Trolley-Type  Locomotive 
Speeds  Tunneling 

BY  MOUNTING  a  battery  on  a  trolley-type  electric 
locomotive  the  work  of  driving  an  18-ft.  x  18-ft. 
tunnel  for  the  Kerckhoff  power  plant  wa.s  considerably 
speeded  up.  This  \va.s  a  17,000-ft.  tunnel  being  cut  by 
the  "bench  and  heading"  method.  The  .speed  of  driving 
the  tunnel  through  granite  i.s  principally  dependent  upon 
the  time  required  to  remove  the  muck.  For  thi.s  purpo.se 
6-yd.  dump  cars  (which  were  rebuilt  in  order  to  lower 
the  box  for  loading  with  steam  shovel  and  increase 
their  capacity)  were  hauled  by  6-ton  electric  locomotives 
on  a  3-ft.-gage  track.    Two  50-kw.,  250-volt  generators, 
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FIG.  1 — BOX  FOR  MOUNTING  STORAGE  BATTERY  ON  TROLLEY- 
TYPE  MINE  LOCOMOTIVE 

Box  to  be  made  of  good,  clear  materi.il.  Jolnt.s  painted  with 
asphaltum  paint  as  as.sembled.  Skids  to  be  made  from  standard 
30-lb.  rails.  Top  to  be  made  in  two  sections  and  cleated  on  th.- 
outside.  Top  to  be  hinged  in  center  on  top  and  covered  with 
one  piece  of  heavy  canvas  and  painted  to  waterproof.  Inside 
of  box  to  be  painted  with  hot  asphaltum  paint  and  lined  with  two 
thicknesses  of  tar  paper  cemented  together  with  asphaltum  and 
finished  with  good  coat  of  asphaltum  paint.  Will  accommodatt- 
110  cells  of  Exide  MV-11   'Hl-cap"  batteries. 

direct-connected  to  induction  motors,  were  set  up  out- 
side the  tunnel  portal,  and  No.  0  trolley  wire  was 
strung  from  the  roof  of  the  tunnel  or  supported  by 
brackets  from  the  side. 

The  usual  schedule  was  as  follows:  Drilling  was  com- 
pleted and  the  shot  was  put  off  about  midnight.  After 
the  gas  had  cleared  sufficiently  the  workmen  entered  the 
tunnel  and  cleaned  up  the  track  preparatory  to  moving 
the  steam  shovel  up  for  mucking.  When  the  steam  shovel 
was  working  en  the  muck  pile,  drillers  were  at  work 
drilling  the  heading  for  the  next  shot.  After  the  shovel 
had  cleaned  up  the  muck,  then  the  bench  was  drilled. 
This  schedule  worked  out  so  that  a  shot  was  usually 
made  at  midnight  each  day. 

It  was  necessary  for  the  electricians  to  take  down 
about  300  ft.  or  400  ft.  of  trolley  wire  and  lighting 
circuits  prior  to  firirtg  the  shot  and  replace  them  after 
shooting  was  completed.  This  work,  together  with  the 
maintenance  of  circuits,  rail  bonds  and  shotting  lines, 
required  the  services  of  three  station  operators  for  the 
motor-generator  sets,  and  three  wiremen,  including  one 
who  acted  as  foreman.  In  many  instances  the  elec- 
tricians would  hesitate  for  a  considerable  time  before 
entering  the  tunnel  after  the  shot,  owing  to  the  incon- 
venience of  working  amid  gases  with  limited  light  from 
an  acetylene  torch. 

It  was  desired  to  eliminate,  if  possible,  the  need  for 
so  large  a  force  of  electricians  and  consequent  delays  in 
getting  mucking  crews  to  work.  The  use  of  storage 
batteries  on  the  locomotives  was  at  first  considered 
expensive,  but  further  investigation  was  made  to  obtain 


exact  requirements,  and  a  curve-drawing  ammeter  was 
connected  in  the  circuit  in  order  to  determine  the  volt- 
amperes  and  maximum  demand  of  current  for  hauling 
out  the  muck  for  one  complete  shot  with  a  total  haul  of 
3,000  ft. 

It  was  noted  that  the  locomotives  were  taking  cur- 
rent from  the  line  for  very  limited  periods,  and  that 
the  ampere-hour  demand  was  much  smaller  than  would 
naturally  be  expected.  In  making  a  test  of  the  loco- 
motives it  was  found  that  a  load  of  10  tons  required 
51  hp.  in  starting  and  33  hp.  running.  The  speed  of 
the  train  is  3.87  miles  per  hour,  with  a  pressure  of 
250  volts  on  the  trolley.  This  would  give  a  current 
demand  of  approximately  152  amp.  for  starting  and 
93*  amp.  for  running.  With  this  information  it  was 
determined  that  a  110-cell  Exide  MV-11  battery  would 
be  sufficient  for  hauling  out  all  the  muck  for  one  com- 
plete round.  The  normal  discharge  rate  of  this  battery 
is  27i  amp.  on  four-and-a-half  hour  rating. 

A  section  of  trolley  was  left  in  so  that  when  the  loco- 
motive was  not  in  use  it  would  normally  be  left  con- 
nected to  the  trolley  and  thus  take  on  current. 

The  locomotives  on  which  these  batteries  were  used 
were  General  Electric  Company  type  LS-2C5  and  West- 
inghouse  Baldwin  mine-type  locomotives,  each  having  a 
6-ft.  wheel  base  and  3-ft.  gage.  As  the  trolley  stem 
was  mounted  in  the  center,  it  was  moved  and  mounted 
on  the  side  of  the  car  before  the  battery  was  installed. 
A  strong  box,  for  containing  the  battery  arranged  so 
that  it  could  be  lifted  by  derrick,  was  constructed  and 
lined  inside  with  tar  paper  and  pitch  (see  Fig.  1).  Fig. 
2  shows  a  photograph  of  the  locomotive,  complete  with 
battery,  at  the  portal  of  the  8,400-ft.  section  of  the 
tunnel. 

After  this  equipment  was  put  into  service,  it  was 
possible  for  one  electrician  to  take  care  of  the  batteries 
and  do  the  work  which  had  previously  been  done  by 
six    men.     The    generating    equipment    required    was 


FIG.   2 — BATTERY  INSTALLED  ON   TROLLEY'  LOCOMOTIVE 
SPEEDED  JOB  OF  MVCKING  OUT  TUNNEL 

reduced    from    two    50-kw.    machines    to    one    37!.-kw. 
machine. 

The  delays  in  getting  into  the  tunnel  after  a  shot 
were  considerably  reduced  by  the  fact  that  it  was 
possible  for  the  electrician  to  come  into  the  tunnel  on 
the  batterv  locomotive  as  far  as  the  track  was  clear,  and 
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the  headlights  on  the  front  provided  ample  illumination 
for  putting  up  the  circuits  in  the  heading  and  thus 
furnishing  light  for  the  pipe  filters  to  get  the  air  lines 
up  in  the  heading  for  the  drillers.  The  necessity  of 
taking  down  300  ft.  or  400  ft.  of  trolley  wire  was 
obviated,  as  no  trolley  was  carried  within  700  ft.  of  the 
heading,  and  bonding  rails  for  this  distance  was  also 
avoided.  The  extension  of  the  trolley  and  bonding  rails 
could  be  done  at  opportune  times,  without  in  any  way 
delaying  the  driving  of  the  tunnel.  The  necessity  of 
maintaining  a  trolley  on  the  dump  track  was  also  done 
away  with. 

It  is  believed  that  this  system  had  considerable  to  do 
with  the  speed  which  was  made  in  driving  the  south  end 
of  this  long  section,  where  there  was  not  a  single  round 
lost  from  the  time  when  the  battery  locomotives  were 
put  into  service  to  the  time  when  the  tunnel  was  holed 
through.  R.  C.  Starr, 

Construction  Engineer. 
San  Joaquin  Light  &  Power  Corporation, 

Fresno,  Cal. 

Some  Advantages  Claimed  for 
Copper-Alloy  Steel 

SINCE  there  are  many  services  in  which  a  metal  is 
needed  for  electrical  structures  and  apparatus  that 
is  particularly  immune  to  corrosion  from  weather, 
fumes  and  other  causes,  readers  of  the  Electrical 
World  may  be  interested  in  the  following  information 
on  copper-alloy  steel  from  R.  V.  Bingay,  president  of 
the  Pittsburgh  Transformer  Company. 

Test  pieces  of  copper-alloy  steel  and  plain  steel  were 
exposed  simultaneously  to  the  Pittsburgh  atmosphere 
for  periods  of  one  to  six  months.  In  all  cases  the 
corrosion  loss  was  less  for  copper-alloy  steel,  being 
from  one-half  to  one-fifth  that  for  plain  steel,  depending 
on  the  length  of  exposure.  The  corrosion  of  the  copper- 
alloy  steel  virtually  stopped  after  the  fourth  month  of 
exposure,  evidently  owing  to  the  protective  coating 
formed  by  rusting.  With  plain  steel,  however,  the 
rusting  progressed  at  a  rapid  rate,  as  shown  by  the 
accompanying  table,  which  indicates  corrosion  losses 
for  the  samples  in  ounces  per  square  foot  of  sample 
exposed.  The  sample  of  plain  steel,  which  was  exposed 
six  months,  rusted  from  a  weight  of  18.3  grams  to  0.9 
grams  and  was  wholly  disintegrated. 

Mr.  Bingay  claims  other  advantages  for  copper-alloy 
steel.  For  instance,  he  contends  that  paint  coatings 
adhere  better  thereto  'han  with  plain  steel.  Besides, 
the  alloy  welds  better  both  with  electric  arc  and  acety- 
lene flame.  The  weld  is  softer  and  more  homogeneous, 
the  metal  flow  better,  and  the  resultant  weld  is  .stronger 
than  ordinary  steel.  Still  another  advantage  claimed 
is  that  the  alloy  is  more  easily  fabricated,  being  softer 
and  more  ductile. 


CORROSION  LOSSES  IN  OUNCES  PER  SQUARE  FOOT  OF  COPPER. 
ALLOY  STEEL  AND  PLAIN  STEEL  EXPOSED 

Copper-Alloy  Steel,      Plain  Stcfl. 

Period  of  Exposure                                Ounces  Ounrew 

(Montlif)                                      per  Sq.Ft.  pcrSfiFt. 

One 0  52  0  90 

Two 0.64  I   82 

Three 0.95  3  00 

Four 1.13  3  64 

Five I    13  4  41 

Sit 1    17  5  53 

As  a  result  of  these  experiments  and  data  submitted 
before  various   national    engineering   associations   and 


in  technical  journals,  Mr.  Bingay  concludes  that  the 
life  of  unprotected  copper-alloy  steel  is  300  to  500  per 
'  cent  greater  than  that  of  plain  steel  and  that  the  metal 
is  particularly  adapted  for  use  as  transformer  tanks  or 
other  cases  and  structures  for  electrical  apparatus  that 
must  be  exposed  to  the  weather. 

New  York  Citv.    Field  Editor  Electrical  World. 


Power-Cost  Distribution  in  Mill  with 
1,800  Hp.  in  Motors 

FOR  purposes  of  comparison,  and  as  a  permanent 
record  of  the  electrical  power  cost  per  ton  of  the 
various  stages  in  the  mining  and  milling  of  400  tons 
of  ore  per  day,   the   electrical   department  of   a   large 
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FORM  1 — electrical  LABOR  COSTS  DISTRIBUTEn)  ACCORDING 
TO  DEPARTMENTS 

silver  producer  makes  use  of  a  monthly  cost  sheet  in 
which  the  energy  costs  for  the  various  processes  are 
carefully  distributed.  For  this  purpose,  two  report 
forms  are  prepared  monthly  by  the  electrical  depart- 
ment, which,  together  with  data  from  the  other  depart- 
ments, furnish  the  information  for  the  preparation  of 
the  cost  .sheet  by  the  accounting  department.  This  com- 
pany generates  its  own  power  in  two  700-kva.  hydro- 
electric plants  and  the  cost  includes  both  operation 
and  maintenance.  The  organization  is  divided  into 
three  main  departments,  mine,  mill  and  administra- 
tion, and  four  auxiliary  departments,  electrical,  me- 
chanical, surface  and  laboratory.  All  costs  must  even- 
tually be  segregated  to  the  main  jn-oduction  departments, 
the  mine  and  mill,  and  to  administration  or  overhead 
expense.  The  electrical  charges  against  the  mechani- 
cal department,  for  example,  are  segregated  by  that 
department  and  charged  out  according  to  the  work 
done  for  the  main  departments. 

The  integrating  kilowatt-hour  meters  at  the  two  power 
plants  are  u.sed  to  determine  the  total  power  consump- 
tion, the  line  and  transformer  lo.s.ses  being  neglected. 
The  kilowatt-hours  and  the  per  cent  of  the  total  u.ied 
by  each  department  are  then  entered  in  the  first  table 
of  P'orm  2. 

These  percentages  are  obtained  from  the  reports 
of   the    two    substations    and    are    based    on    the    aver- 
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aj?e  of  hourly  ammeter  readings  and  data  secured 
from  tests  of  motor  loads  and  the  time  of  shutdowns. 
The  percentages  for  the  distribution  of  the  mill  power 
are  obtained  in  a  similar  manner.  As  the  bulk  of  the 
electric  power  for  the 
mine  is  utilized  at 
the  compressor  plant, 
the  mine  department 
further  segregates 
this  item  according 
to  the  work  done  with 
the  compressed  air 
underground.  Mate- 
rial drawn  from  the 
storeroom  is  charged 
directly  to  the  de- 
partment for  which 
it  is  used  and  so 
appears  on  the  cost 
sheet,  except  that 
used  in  the  power 
rial  drawn  from  the 
a  power  charge.  The 
labor  segregation  is 
made  on  Form  1.  It 
will  be  seen  that 
these  labor  charges 
are  either  directly 
against  the  other  de- 
partments for  main- 
tenance or  against 
power  and  light. 
From  the  total  power 
and  light  charges, 
which  include  opera- 
tion and  maintenance 
of  the  power  plants 
and  transmission 
lines,  the  cost  per 
kilowatt-hour  is  then 

calculated  and  charged  against  the  various  depart- 
ments, according  to  the  segregation  in  P'orm  2. 
Another  form  consists  of  a  weekly  report  of  power 
houses  and  substations  for  the  attention  of  the  man- 
ager of  the  property.  Frederick  Krug. 
New  York  &  Honduras  Rosario  Mining  Company, 
San  Juancito,  Honduras,  C.  A. 
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IN  THIS  RECORD 


Four-Inch  Conduit  Bent  in  Place 

RECENTLY  in  running  some  4-in.  conduit  in  an 
.  industrial  plant  it  was  found  that  an  undesirable 
sharp  bend  could  be  avoided  if  a  slight  bend  could  be 
put  in  the  section  already  laid.  As  the  section  was 
made  up  and  tightly  joined,  some  time  would  have  been 
required  to  uncouple  the  one  length  in  which  the  bend 
was  desired.  Consequently  it  was  decided  to  try  to 
bend  the  conduit  without  removing  it  from  the  ground. 
To  accomplish  this  the  earth  was  shoveled  away  from 
the  conduit  and  the  trench  widened  for  about  15  ft. 
Then  a  large  kerosene  blue-Hame  torch  was  applied  to 
the  conduits.  In  five  minutes  one  was  heated  red  hot 
and  was  easily  bent  about  15  deg.  with  a  crow-bar, 
after  which  another  was  bent  likewise.  After  cooling, 
all  couplings  were  thickly  painted  with  asphaltum  and 
the  earth  was  replaced.  The  total  time  of  heating, 
bending  and  painting  was  not  over  forty-five  minutes. 
East  Berlin,  Conn.  H.  S.  Rich. 


Unusual  Frequency  Obtained  for  Driving 
Foreign  Machines 

ANEW  ENGLAND  facton'  imported  fourteen  pre- 
cision grinding  machine."  from  Switzerland,  each 
equipped  with  two  4-hp.  motors  and  a  -iV-hp.  motor. 
The  two  larger  motors  were  wound  for  110  volts,  three- 
phase,  50  cycles,  and  the  smaller  for  110  volts,  single- 
phase,  50  cycles.  The  two  available  services  at  the 
factory,  however,  were  220  volts,  two-phase,  60  cycles, 
and  220  volts  direct  current.  Considering  the  extreme 
accuracy  of  these  machines,  their  complicated  mecha- 
nism and  the  abnormal  expense  involved,  it  was  con- 
sidered wisest  to  supply  energy  as  required  by  the 
motor  design.  Even  a  slight  e.xcess  of  heat  radiated 
by  the  motors  throws  such  machines  out  of  adjustment. 
Also  the  delicate  electrical  indexing  and  checking  de- 
vices are  best  left  unchanged.  Moreover,  on  account 
of  the  large  investment,  the  company  insisted  that  these 
machines  should  be  in  operation  as  soon  as  possible. 
Rewinding  the  motors  W'as  entirely  too  risky  to  war- 
rant any  experimenting.  It  was  afterward  found  that 
such  action  would  have  meant  a  delay  of  six  months. 
An  attempt  was  made  some  time  later  on,  but  the 
rewound  motors  were  rejected  twice  on  account  of 
excessive   heating. 

In  solving  the  supply  problem  a  rotarj'  converter  was 
found  with  a  bank  of  "V"-connected  transformers.  The 
rotary  was  designed  for  110-volt  direct-current  service, 
but  it  was  thought  that  it  could  be  operated  from  a 
220-volt  source  by  connecting  a  resistance  in  series. 
The  transformers  were  tapped  for  55-volt  steps  up  to 
550  volts.  They  were  rated  for  60  cycles,  but  at  the 
reduced  load  which  they  would  carry  they  would  not 
overheat  in  50  cycles. 

In  connecting  the  outfit  a  field  rheostat  was  put  in  the 
field  circuit  to  cut  the  terminal  voltage  dowTi  to  110 
volts. 

An  armature  resistance  was  placed  in  the  armature 
circuit    to    give    the   proper   speed    to    deli%-er    50-c.vcle 


FIF-TY-CVCLE    FREQUENCY  OBTAINED   FOR   DRIVING    MACHINES   OF 
FOREIGN   MAKE 

current.  By  varying  these  two  resistances  the  220-volt 
direct  current  was  changed  to  138-volt,  50-cycle.  three- 
phase  current  by  the  rotary.  The  transformers  re- 
duced the  potential  to  110  volts,  and  actual  experience 
soon  proved  that  the  machines  would  operate  perfectly 
on  this  service.  Herbert  L.  Wolf. 

New  Haven,  Conn. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
'of  Electric  Light,  Power  and  Heat 


Campaigns  on  Ranges  Start  in 
West — Other  Good  Signs 

Some  Interesting  Significant  Bits  of    Information  that 

Show  a  Trend  in  Merchandising  Sales  by 

Central-Station   Companies 

THERE  is  undoubtedly  a  spirit  of  new  life  abi-oad 
among  the  men  who  sell  for  central-station  com- 
panies. A  few  more  market  developments  are  being 
planned,  a  little  more  active  selling  is  being  done,  a 
little  more  business  is  being  reported  from  here  and 
there  all  over  the  country.  The  large  systems  in  the 
West  are  taking  up  again  the  work  of  pioneering  the 
electric  range  and  are  campaigning  for  immediate  busi- 
ness. The  Eastern  and  Middle  Western  companies  are 
reporting  better  appliance  sales  and  a  stronger  feeling 
of  expectation.  It  is  fragmentary,  just  a  word  from 
here,  a  bit  of  news  from  there;  but  taken  altogether 
it  shows  a  quickening  of  the  spirit  of  business,  an 
evidence  of  better  times  not  far  ahead. 

Electric  Range  and  Water  Heater 
Campaigns  on  Pacific  Coast 

The  Great  Western  Power  Company  of  California, 
for  instance,  has  just  announced  an  electric  range  and 
water-heater  sales  campaign  that  promises  to  assume 
large  proportions  in  the  company's  wide  territory  on 
the  Coast.  In  the  effort  to  stimulate  the  market  and 
induce  a  brisk  movement  of  these  two  appliances  sales 
will  be  made  approximately  at  wholesale  prices  and 
the  campaign  will  embrace  both  the  sale  and  the  instal- 
lation of  ranges,  heaters  and  tank  covers  with  the 
wiring  complete  ready  for  service.  Nearly  all  standard 
makes  of  ranges  and  heaters  will  be  sold.  A  number 
of  the  leading  models,  in  variety  sufticient  to  meet 
all  usual  requirements,  will  be  stocked  in  quantity  and 
to  these  the  major  impulse  in  the  campaign  will  be 
given.  Prices  of  other  types  will  be  quoted  on  request 
by  any  customer,  hut  they  will  not  be  purchased  by 
the  company  until  a  purchase  contract  has  been  signed 
by  the  consumer  and  the  first  payment  made.  The 
equipment  will  be  sold  either  for  cash  or  on  deferred 
payments.  Under  the  time-payment  contract  40  per 
cent  of  the  total  contract  price  must  accompany  the 
order  and  the  balance  must  be  paid  5  per  cent  per 
month  without  interest,  so  that  the  payments  will 
extend  over  a  twelve-month  period.  A  cash  discount 
will  he  allowed  at  any  time  for  payment  of  the  balance 
then  due.  The  price,  being  exceptionally  low,  will  be 
offered  onlj  to  bona-fide  consumers  on  the  Great 
Western  lines,  and  any  other  sales  which  may  be  made 
under  unusual  rircum'itarces  will  be  at  an  increase 
of  50  per  cent. 

The  wiring  of  these  ranges  and  water  heater.s  is  to 
be  done  entirely  by  local  contractors  and  billed  to  the 
I  oiisumers   at    the   contractors'   actual   price.      It   is   es- 


timated that  in  San  Francisco,  Oakland  and  Sacramento 
the  cost  of  installing  a  range  and  water  heater  com- 
plete with  necessary  switches  will  be  $95,  and  for  the 
range  alone  the  cost  will  be  $80.  In  the  outside  terri- 
tory, where  the  construction  requirements  are  less 
stringent,  it  should  not  cost  more  than  $65  for  the 
range  and  water  heater  together  or  $50  for  the  range 
alone.  The  Great  Western  Power  Company  recom- 
mends the  use  of  5,000-watt  heaters  and  requires  that 
these  be  connected  to  the  range  with  a  double-throw 
switch,  so  that  both  appliances  cannot  be  in  service  at 
the  same  time.  The  campaign  will  be  pressed  very 
energetically  and  supported  by  the  active  co-operation 
of  the  electrical  dealers.  Special  salesmen  will  be  em- 
ployed, and  it  is  believed  that  a  large  amount  of  busi- 
ness will  be  developed.  The  publicity  that  will  mark 
the  course  of  this  campaign  and  the  influence  of  the 
selling  itself  are  bound  to  be  felt  throughout  that 
section  by  the  entire  electrical  trade. 

The  Montana  Power  Company  is  also  already  push- 
ing range  business  aggressively  and  intensively  on  a 
"cost  basis."  Ranges  are  being  sold  installed  at  the 
list  price  of  the  appliance.  In  other  words,  the  com- 
pany is  making  the  cost  of  connection  a  premium  given 
with  the  sale  of  a  range,  and  this  premium  is  covered 
by  the  profit  on  the  range  itself.  The  wiring  is  done 
by  the  contractors,  who  are  paid  by  the  company.  This 
company  is  naturally  being  affected  seriously  by  the 
three  successive  crop  failures  which  Montana  has 
suffered  and  by  the  widespread  closing  of  the  mines. 
This  year's  crop  looks  promising,  however,  and  it  is 
believed  that  a  campaign  of  this  kind  will  be  a  token 
of  confidence  and  have  a  good  effect  on  business.  The 
company  looks  for  a  strong  popular  response  and  an 
extensive  sale. 

Domestic  Light  Bills  iNCREASiin  from 
$1.40  to  $8.50  PER  Month 

The  Washington  Water  Power  Company  has  never 
let  up  in  its  range  selling,  but  is  putting  more  pressure 
behind  it  now,  selling  at  virtually  list  price  in.stalled, 
"clamp-on"  water  heaters  being  sold  with  ranges.  The 
average  domestic  light  bill  in  Spokane  in  1920  was 
$1.40  for  light  alone,  whereas  the  bill  for  light,  range 
and  water  heater  was  $8.50.  This  company  expects  at 
least  a  10  per  cent  increase  in  the  number  of  ranges 
installed  at  the  end  of  this  year. 

In  Vancouver,  British  Columbia,  during  a  recent 
three-month  period  the  British  Columbia  Electric  Rail- 
way Company  in  its  six  salesrooms  sold  a  total  of  1.193 
appliances,  the  list  including  such  interesting  items  as 
651  flatirons,  74  vacuum  cleaners,  76  grills,  97  small 
stoves,  .'30  water  heaters,  2!)  ranges,  23  washing  machines 
and  in  all  a  variety  embracing  .">■'?  different  appliances. 

In  Minneapolis  the  Minneapolis  General  Electric 
Company  is  running  away  ahead  of  its  1920  total  on 
house  wiring  and  reports  the  sale  of  200  fans  in  .lune 
with  an  exceedingly  brisk   sale  nf  flatiroii«  and  otbcr 
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heating  appliances.  The  Northern  States  Power  Com- 
pany is  negotiating  to  take  on  more  than  sixty  small 
communities  in  its  Sioux  Falls  Division,  and  this  is 
typical  of  many  other  sections  in  the  South  and  West. 
In  Oklahoma,  Iowa,  Minnesota  and  South  Dakota  there 
are  reports  that  villages  have  raised  money  locally  to 
finance  the  construction  of  lines  to  tap  the  nearest 
power  system  and  obtain  electric  service  for  them- 
selves. There  are  a  number  of  villages  scattered 
across  the  map  where  residents  are  this  summer 
building  their  own  little  plants  and  introducing  elec- 
tricity into  their  homes  and  business  places.  Times 
may  be  bad  and  money  tight,  but  people  are  gradually 
deciding  to  go  ahead  and  not  only  live  but  "do  things'' 
in  spite  of  the  obstacles. 

So  much  for  campaigns  out  West — for  this  is  but 
one  of  the  indications  of  more  life  in  central  station 
company  selling. 

The  Central  Maine  Power  Company  has  just  organ- 
ized a  vacuum-cleaner  campaign  to  clear  out  a  stock 
of  225  on  hand,  and  it  has  held  a  two-day  sales  con- 
ference to  brighten  up  the  selling  men  and  instill  in 
them  a  stronger  optimism  that  will  give  them  more 
confidence  and  produce  more  business.  For  there  is 
really  no  buyers'  strike.  The  buyers  and  the  sellers 
have  merely  slowed  down  a  little  owing  to  the  various 
causes  that  are  being  talked  about  so  much.  In  the 
small  New  England  cities  served  by  central-station 
companies  operated  by  Charles  E.  Tenney  &  Company 
— Fitchburg,  Haverhill  and  Revere  among  them — 
there  is  a  consistent  gain  in  business  this  year  in  both 
energy  and  appliance  sales.  So  it  is  in  a  great  many 
other  places  where  an  effort  is  being  made  to  build 
the  business  up.  The  seller  must  start  the  movement 
and  the  buyer  will  respond  because  he  is  beginning 
to  feel  that  it  is  time  to  go  ahead.  These  little  ran- 
dom evidences  show  that  the  trade  wind  is  freshen- 
ing for  the  electrical  man  who  will  push  out  from 
shore  and  set  his  sails. 


Business  on  the  Increase  with 
Tenney  Companies 

CYPRUS  BARNES,  new-business  manager  for 
C'harles  E.  Tenney  &  Company  of  Boston,  stated  to 
a  representative  of  the  Electrical  World  last  week 
that  during  June,  1921,  the  appliance  sales  of  the 
Fitchburg  (Mass.)  Gas  &  Electric  Light  Company 
totaled  $13,712,  compared  with  $11,671  for  June,  1920. 
The  Haverhill  (Mass.)  Electric  Company  had  a  total 
output  of  166,620  kw.-hr.  in  the  week  ended  July  9. 
1921,  against  135,030  kw.-hr.  for  the  corresponding 
week  of  last  year,  the  outputs  for  industrial  power  be- 
ing respectively  87,000  kw.-hr.  and  69,400  kw.-hr.  The 
peak  loads  were  respectively  2,900  kw.  and  2,100  kw.. 
and  the  plant  efficiency  showed  an  increase,  consump- 
tion being  2.84  lb.  of  coal  per  kilowatt-hour  as  against 
3.55  lb.  Appliance  sales  for  the  1921  week  were  $725 
against  $412  a  year  ago  and  $359  two  years  back. 

At  Revere,  Mass.,  the  Suburban  Gas  &  Electric 
Company  has  been  continuing  gains  in  output  noted 
all  through  this  spring  and  summer,  the  week's  out- 
put being  101,800  kw.-hr.  against  86.200  kw.-hr.  a  year 
ago.  The  maximum  load  increased  from  2,150  kw.  to 
2,400  kw.,  and  the  Sunday  output  July  10  at  this  great 
beach  resort  near  Boston  was  14.200  kw.-hr.  against 
11,500  kw.-hr.  for  a  corresponding  day  last  year. 


(Customer  Ownership  Campaign  Has 
Special  Appeal  to  Housewives 

THE  Evansville  (Ind.)  Cias  &  Electric  Company, 
which  operates  the  street-car  lines  and  gas  and 
electric  plants  in  that  city,  is  issuing  a  series  of  fold- 
ers and  letters  appealing  to  its  customers  and  the 
citizens  of  Evansville  to  purchase  stock  in  the  com- 
pany. In  the  campaign  an  especial  appeal  is  being 
made  to  housewives  to  buy  the  stock  offered  by  the 
company,  and  Frank  J.  Haas,  the  vice-president  and 
general  manager,  says  that  about  30  per  cent  of  the 
company's  present  stockholders  are  women.  The  500 
employees  of  the  company  are  assisting  in  the  sale  of 
the  stock. 

From  Here  and  There 

Pueblo,  Col. — W.  F.  Rober,  vice-president  and  gen- 
eral manager  of  the  Arkansas  Valley  Railway,  Light 
&  Power  Company,  reports  that  in  spite  of  the  flood  in 
Pueblo,  the  sales  of  preferred  stock  to  consumers 
have  been  exceedingly  good.  The  sales  for  the  first 
two  weeks  in  July  were  $13,000.  This  is  striking  evi- 
dence of  the  growing  :ippeal  of  public  utility  securi- 
ties as  their  merits  are  becoming  known  by  the  public. 

Minneapolis,  Minn. — The  investment  department  of 
the  Northern  States  Power  Company,  Minneapolis 
Division,  is  exhibiting  a  large  map  of  the  city  in  which 
a  pin  is  stuck  to  represent  each  consumer  of  the  Min- 
neapolis General  Electric  Company  who  has  pur- 
chased securities  of  the  local  utility  or  the  parent 
company.  It  makes  a  striking  demonstration  of  the 
extent  to  which  public  ownership  of  the  local  electric 
light  and  power  company  has  progressed  through  se- 
curity ownership,  and  it  has  led  to  many  inquiries 
and  sales.  T.  C.  Erringer  is  manager  of  the 
department. 

Augusta.  Me. — In  the  thirteen  districts  served  by 
the  Central  Maine  Power  Company,  including  Augusta. 
Waterville.  Lewiston  and  Rockland,  a  veiy  ^suc- 
cessful fan  campaign  closed  at  the  end  of  July  with 
total  sales  of  $7,676.  Quotas  were  established  for 
each  division  and  prizes  offered  for  the  best  individ- 
ual selling  records.  Augusta  led,  overselling  her 
quota  230.75  p°r  cent.  Waterville  sold  209.66  per 
cent  of  her  quota.  The  Central  Maine  organization  is 
also  engaged  this  summer  in  security  sales  to  con- 
sumers which  is  developing  a  high  degree  of  compe- 
tition between  districts  and  producing  most  gratify- 
ing results. 

Northern  Illinois. — The  Public  Service  Company  of 
Northern  Illinois  reports  a  considerably  larger  num- 
ber of  ranges  sold  so  far  this  year  than  in  the  same 
period  in  1920.  A  series  of  intensive  campaigns  have 
been  conducted  with  good  results  in  several  of  the 
cities  served.  Other  campaigns  are  to  follow.  Flat- 
iron,  toaster,  percolator  and  grill  sales  in  July  were 
better  by  40  per  cent  than  last  year.  It  is  interesting 
to  note  that  at  least  50  per  cent  of  these  sales  have 
been  made  for  cash  and  that  there  has  been  a  consid- 
erable increase  in  the  number  of  appliances  sold  by 
employees  of  the  company.  John  G.  Learned,  assist- 
ant to  the  vice-president,  is  in  charge  of  the  cam- 
paigns. 
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Generators,  Motors  and  Transformers 

Improved  Y-Delta  Starter  for  Three-Phase  Motors. — 
W.  Zederbohm. — To  avoid  a  heavy  rush  of  current  and 
a  necessary  momentary  disconnection  from  the  line 
when  changing  over  from  star  to  delta,  the  author 
describes  a  novel  switch,  with  four  positions,  for  three- 
phase    motors    with    squirrel-cage    armature.      Current 
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NOVEL  STAR-DELTA  SWITCHING  METHOD   (?IEMENS-SCHUCKERT) 

diagrams  and  comparative  oscillograms  for  the  old-style 
and  the  suggested  switch  show  the  benefit  of  the  new 
method.  The  current  rush  is  very  much  smaller,  and 
there  is  no  break  between  star  and  delta  operation. — 
Siemens  Zeitschrift,  June,  1921. 

Air-Insulated  Transformers  for  Very  High  Voltage. 
— Dr.  W.  Hess. — In  designing  testing  transformers  for 
very  high  voltages — 200  kv.  and  more — it  is  considered 
a  matter  of  course  to  choose  the  oil-insulated  type. 
Although  oil  makes  it  possible  to  cut  down  the  neces- 
sary distance  between  the  coils  to  one-third  of  the 
necessary  distance  in  air,  it  has  been  proved  that  after 
the  first  brush  discharge  under  oil  the  high  initial 
dielectric  strength  of  the  oil  is  rapidly  decreased  along 
the  path  of  discharge,  leading  soon  to  a  breakdown. 
The  author  points  out  further  that  a  reliable  lead  con- 
struction through  the  metallic  cover  of  the  oil  tank  of 
the  transformer  is  almost  impossible  for  more  than 
about  300  kv.  A  Swiss  firm  (Haefely)  investigated 
the  possibilities  of  air-insulated,  dry-type  testing  trans- 
formers and  developed  a  new  model  of  this  type,  a 
200-kva.,  .300-kv.  testing  transformer,  which  gives  good 
results  in  daily  service  in  the  firm's  testing  laboratory. 
The  necessary  striking  and  creeping  distances  have 
been  obtained  by  properly  dimensioned  air  spaces,  the 
use  of  paper  cylinders  and  a  careful  distribution  of  th*» 
electrostatic  stress  by  means  of  metallic  shields  over 
and  near  the  end  turns.  In  spite  of  the  large  output 
(200   kva.)    and    very    high    potential    (300   kv.  i    the 


finished  transformer  weighs  only  4i  tons,  or  70  per 
cent  less  than  an  equivalent  oil-type  machine.  Even 
with  a  25  per  cent  overvoltage,  it  is  claimed,  no  dis- 
charges are  visible  if  the  machine  is  fully  excited  in 
the  dark.  The  winding  of  the  transformer  is  of  the 
concentric  stjie,  and  the  high  voltage  is  grounded  in 
the  middle  (at  the  end  of  each  of  the  two  coil  stacks). 
By  using  one  or  more  additional  transformers  in  series 
with  the  main  transformer  as  much  as  500  kv.  against 
ground  may  be  obtained  safely.  Such  a  tandem  group 
is  in  use  at  the  testing  laboratories  in  Zurich  for  400 
kv.  A  photograph  and  sectional  drawings  of  the 
200-kva.-300-kv.  machine  are  given.  The  author  is  of 
the  opinion  that  the  design  of  high-voltage  power 
transformers  should  not  meet  with  great  difficulties. — - 
Bulletin  de  I'Association  Suisse  des  Electriciens,  May, 
1921. 

Efficiency  Test  of  a  30,000-Kiv.  Turbine. — Herbert  B. 
Reynolds. — A  report  of  complete  tests  upon  a  30,- 
OOO-kw.  General  Electric  steam  turbine  installed  at  the 
Fifty-ninth  Street  station  of  the  Interborough  Rapid 
Transit  Company  in  New  York  City,  with  results  also 
of  tests  on  the  condensers  and  auxiliaries. — Mechatiical 
Engineering,  July,  1921. 

Lamps  and  Lighting 

The  Principles  of  Street  Lighting. — Louis  Bell.— 
The  author  specifies  the  illumination  requirements  for 
congested,  moderately  used  and  residential  streets  and 
highways,  at  the  same  time  pointing  out  what  not  to 
do. — General  Electric  Revieu-,  August,  1921. 

Color  Temperatures  of  High-Efficiency  Lamps. — W. 
E.  FORSYTHE.— By  matching  the  light  from  incan- 
descent lamps  in  color  with  that  from  a  black  body 
at  some  particular  temperature  it  is  possible  to  deter- 
mine the  color  temperature  of  lamps.  Results  for 
several  different  types  are  given  in  a  table  here  repro- 
duced. The  true  temperatures  are  the  actual  tempera- 
tures far  enough  removed  from  the  ends  to  be  the 
maximum  temperatures,  while  the  color  temperatures 
are  for  the  lamp  taken  as  a  whole. 

Efficienry.        Temperature.  Color 

Lamp                            WattoporCp.  Deg.  K  Tptnpernture 

50-WBtt  carbon J   76  2.115  2  1 56 

50-watt  gem      }   I  2.180  2  195 

50-watt  tantalum             .                         2   56  2.160  2  260 

40-watt  ■Magda  B'                                    I    'li  2.410  2  460 

100-watt 'Magda  C"                                 I    "0  2.745  2  740 

500-watt  ■■.Magda  f-                                 0  7J  2  835  2  880 

lOOO-watt  ".MagdaC" 0  62  3.010  2  985 

lOOO-watt  stereopticon 0  52  3.185  3  175 

900-watf  •mo%ie- 0  46  3.290  3  220 

— Journal  Franklin  Instituie,  July,  1921. 

Selection  of  Lamps  for  Commercial  Fixtures. — W.  H. 
Rademacher. — To  insure  the  right  intensity  of  illumi- 
nation lamps  should  be  chosen  to  fit  the  fixture,  and  as 
a  guide  a  table  is  given  with  a  range  of  lamp  sizes  to  fit 
the  fourteen  most  commonly  used  commercial  fixtures. — 
Journal  of  Electricity  and  Westrrn  [nrhislrii,  July  15, 
1921. 
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Street-Lightin<i  Distribution  Systems. — E.  B.  MEYER. 
— This  article  illustrates  as  well  as  describes  good  prac- 
tice with  overhead  and  underground  distribution.  Both 
armored  cable  and  conduit  systems  are  described. — 
General  Electric  Review,  August,  1921. 

Generation,  Transmission  and  Distribution 

Plant  (if  the  Tata  Hydro-fJUctric  Power  Supply  Com- 
pany in  India. — H.  Eubell. — To  utilize  the  large  amount 
of  annual  precipitation  during  the  wet  season,  three 
large  artificial  lakes  have  been  made  on  the  west  coast 
of  India  about  520  m.  above  sea  level.  A  total  of 
300,000,000  cu.m.  of  water  may  be  accumulated  in  these 
lakes  during  a  period  of  three  to  three  and  one-half 
months.  From  the  water-collecting  tower  two  riveted- 
steel  pipe  lines  of  2  m.  diameter  each  lead  down  2,700 
m.,  splitting  up  from  this  point  into  five  lines  of  0.8  m. 
each.  The  entii-e  right-of-way  for  the  pipes  has  been 
blasted  out  of  the  solid  rocks  of  the  slope.  At  present 
five  main  turbines  of  the  Pelton  bucket-wheel  type  are 
installed,  each  rated  at  13,750  hp.  and  operating  under 
a  pressure  of  50  atmospheres  and  300  r.p.m.  Each  tur- 
bine is  coupled  to  a  10,000-kva.,  50-cycle  generator  de- 
livering 6,000  volts  three-phase  current.  The  power 
house  has  room  for  three  more  units.  The  high  average 
air  temperature  of  45  deg.  C.  called  for  great  liberality 
in  designing  the  generators.  In  fact,  the  machines  as 
built  would  be  sufficient  for  16,000  kva.  in  Northern 
climate.  In  spite  of  the  climate  the  generators  show 
an  efficiency  of  95.8  per  cent.  A  test  voltage  of  20,000 
for  half  an  hour  and  an  80  per  cent  higher  test  speed 
had  to  be  endured.  Two  720-kw.  direct-current  exciter 
sets  are  available.  With  each  generator  there  is  a  bank 
of  three  single-phase  transformers  of  6,000  volts  to 
100,000  volts  to  transmit  the  energy  to  Bombay,  73  km. 
distant.  Aside  from  the  general  supply  of  this  city  a 
large  quantity  of  the  power  is  used  in  cotton  mills.  All 
water  from  the  tailrace  of  the  power  house  is  carefully 
diverted  into  a  complex  system  of  canals  to  serve  to 
irrigate  the  surrounding  fields  during  the  long  dry 
spell.  The  author  gives  a  very  intei-esting  account  of 
the  great  difficulties  which  had  to  be  faced  in  the  erec- 
tion of  this  plant,  which  would  rank  as  a  large  one 
even  in  the  Western  world. — Siemens  Zeitschrift,  April, 
1921. 

Pulverized  Firing  in  Steam  Generation.  —  F.  J. 
Crolius. — A  dissertation  on  the  advantages  and  limi- 
tations of  pulverized  fuel  for  steam  generation  cover- 
ing both  engineering  and  economic  points  of  view. — 
Paper  read  before  Association  of  Iron  and  Steel  Elec- 
trical Engineers,  June,  1921. 

Clyde's  Mill  Station  of  the  Clyde  Valley  Power  Com- 
pany.— The  power  distribution  in  the  area  around  Glas- 
gow, about  46  miles  x  10  miles  (74  km.  x  16  km.)  in 
size,  is  dealt  with.  Interconnections  within  this  area 
are  described  as  the  beginning  of  a  superpower  system. 
— London  Electrician.  June  3,  1921. 

Electrophysics  and  Magnetism 

Photographic  Registration  in  Polar  Diagrams  of 
Simple  and  Combined  Alternatinn-Ciirrent  Waves. — 
W.  Grix. — It  is  shown  that  it  is  possible  to  register 
simple  and  combined  alternating-current  waves  upon  a 
rotating  photographic  plate  or  paper  by  focusing  the 
luminous  spot  of  a  Braunian  cathode  tube  upon  it.  The 
resulting  polar  curves  can  be  computed  mathematically 
to  give  real  values  of  voltage,  current  and  phase  angle. 
A    previous   calibration    has    to    be    made    with    direct 


current.  The  article  has  two  parts,  a  mathematical 
treatise  concerning  the  method  and  a  minutely  detailed 
second  part  describing  the  necessary  apparatus,  its  con- 
nections and  its  proper  use.  Several  examples  are 
given  and  calculated,  and  their  photographic  polar 
cui-ves  are  reproduced.  The  entire  set-up  is  somewhat 
complex.  The  results  from  it  are  very  exact,  but  it 
does  not  appear  to  have  any  advantages  over  the  simple 
and  customary  oscillograph  with  its  rectangular  co- 
ordinate curves. — Elektroterhnische  Zeitschrift,  July  7 
and  14,  1921. 

Telegraphy,  Telephony  and  Signals 
Advances  in  French  Radio  Telegraphy  Between  a/vd 
from  Airplanes — ///,  Reception. — M.  BERNARD. — The 
great  noise  caused  by  an  airplane  propeller  engine  does 
not  permit  the  use  of  a  crj'stal  detector.  All  models  of 
French  airplane  detectors  employ,  therefore,  multi- 
stage audion  bulbs.  Two  main  types  were  in  use  during 
the  war,  both  using  a  triple-stage  bulb  and  differing 
only  in  that  one  had  a  variable  inductance  and  the 
other  a  variable  condenser.  Both  could  receive  inter- 
mittent or  sustained  waves  of  from  600  m.  to  1,000  m. 
with  an  antenna  of  80  m.  length.  The  plate  current  was 
supplied  from  a  40-volt  storage  batterj-  and  the  filament 
current  frcm  a  4-volt  source.  Owing  to  the  intense 
cold  in  which  the  airplanes  had  to  operate  at  high  alti- 
tudes, it  was  necessary  to  provide  some  means  to  keep 
the  lubricating  oil  from  freezing  and  to  warm  the  pilot's 
head,  hands  and  feet.  In  the  oil  tank  an  80-watt  heat- 
ing unit  was  submerged,  while  the  pilot  wore  helmet, 
gloves  and  overshoes  into  the  fabric  of  which  a  re- 
sistance wire  connected  to  the  generator  was  woven. 
The  helmet  absorbed  16  watts,  the  pair  of  gloves  36 
watts  and  the  overshoes  29  watts.  If  a  machine  gun 
was  carried  on  the  plane,  its  oil  reservoir  too  had  a 
heating  unit,  consuming  70  watts. — Radioelectricite . 
June,  1921. 

Anticipating  Thunderstorms.  —  H.  W.  Secor. — In 
order  to  warn  power-station  operators  of  approaching 
thunderstorms  which  may  bring  on  heavy  load  condi- 
tions, a  scheme  of  aerial  detection  is  described  some- 
what similar  to  the  familiar  radio  antenna  system.  The 
apparatus  for  detecting  rapid  changes  in  atmospheric 
voltage  gradient  is  described. — Power  Plant  Engineer- 
ing. July  1,  1921. 

Miscellaneous 

Laboratory  Type  of  Electric  Furnaces. — EZER  GRIF- 
FITHS.— A  description  of  the  various  types  of  furnaces 
adapted  to  laboratory  use,  classifying  them  according 
to  construction  and  to  the  record  in  temperature.  The 
author  states  that  for  all  scientific  and  industrial  re- 
search purposes  high  temperatures  are  obtained  by 
means  of  electric  furnaces,  which  are  broadly  classified 
as  follows:  (l~i  Wire-wound  or  ribbon-wound  tubular 
furnaces:  (2)  graphite  spiral  furnaces:  (S^i  carbon-tube 
furnaces;  (4)  tungsten  and  iridium-tube  furnaces;  (5) 
zirconia-yttria  tube  furnaces;  (6)  granular  resistor 
furnaces;  (7)  induction  furnaces,  low-frequency  and 
high-frequency  types;  (8)  arc  furnaces,  and  (9)  cath- 
ode-ray furnaces. — Beama  (British  Electrical  and  Allied 
Manufacturers'  Association^,  July.  1921. 

Clipping  File  of  Engineering  Subjects. — HARRISON 
W.  Craver. — Application  of  Dewey  system  to  classify- 
ing and  indexing  clippings  from  technical  magazines, 
pamphlets,  etc.,  as  advocated. — Management  Engineer- 
ing. July.   1921. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Effect  of  Goveriiineiit  Economy  on 
Electrical  Industry 

BESIDES  wrestling  with  the  problem  of  lowering 
taxes,  Congress  has  insisted  on  economies  in  the 
conduct  of  the  government  and  a  rapid  return  of  the 
War  and  Navy  Departments  to  a  peace-time  basis.  To 
make  certain  that  savings  will  be  made,  Congress  has 
resorted  to  the  expedient  of  curtailing  appropriations 
quite  drastically.  This  has  reacted  in  the  electrical 
industry  as  well  as  in  some  others  and  has  brought 
with  it  serious  problems,  chiefly  of  a  financial  nature. 

The  General  Electric  Company  and  the  Westinghouse 
Electric  &  Manufacturing  Company,  for  instance,  have 
been  engaged  for  some  time  on  navy  work  involving 
electric  ship  propulsion.  This  has  included  turbines, 
generators,  motors  and  control  equipment  for  battle- 
ships and  cruisers,  not  to  mention  the  vast  amount  of 
smaller  electrical  apparatus  making  up  the  equipment 
of  a  modern  man-of-war.  Orders  have  gone  out  to 
slow  up  naval  construction  work  because  of  the  limited 
naval  appropriations.  As  a  result  virtually  all  work  on 
ship  propulsion  machinery  has  been  stopped  by  the 
electrical  manufacturing  companies. 

According  to  the  Washington  representative  of  the 
Electrical  World,  every  effort  is  to  be  made  by  the 
Navy  and  War  Departments  to  avoid  cance'lations  of 
contracts  as  a  result  of  the  greatly  reduced  appropria- 
tions which  will  be  available  to  these  departments  dur- 
ing the  current  fiscal  year.  High  officials  in  each  of 
these  departments  believe  that  cancellations  can  be 
avoided  by  slowing  up  the  work  and  extending  it  over 
a  much  greater  period  than  originally  had  been  con- 
templated. At  the  Navy  Department  it  was  stated  that 
manufacturers  had  displayed  a  most  considerate  atti- 
tude in  meeting  the  situation  and  that  there  is  every 
reason  to  think  that  an  amicable  understanding  will  be 
reached  in  a  great  majority  of  cases  where  the  depart- 
ment wi!l  not  be  able  to  carry  out  its  obligations  in  the 
exact  manner  in  which  it  had  been  planned  to  do  so. 


These  arrangements  are  in  the  hands  of  the  chairman 
of  the  transportation  committee,  William  Coleman,  Gen- 
eral Electric  Company,  Monadnock  Building,  Chicago, 
and  those  who  are  going  are  urged  to  make  their  reser- 
vations for  rai'.way  accommodations  either  with  the 
secretary  for  the  state  to  which  they  belong  or  with 
Mr.  Coleman  before  Sept.  10.  Hotel  reservations 
are  to  be  made  directly  with  the  French  Lick,  French 
Lick  Springs,  Ind.  The  secretaries  for  the  several 
states  are:  Illinois,  R.  V.  Prather,  305-306  Dewitt 
Smith  Building,  Springfield;  Indiana,  Thomas  Donahue. 
Northern  Indiana  Gas  &  Electric  Company,  Lafayette; 
Michigan,  Herbert  Silvester,  Deti-oit  Edison  Company, 
Ann  Arbor;  Wisconsin,  J.  B.  Pulliam,  1408  First  Na- 
tional Bank  Building,  Milwaukee. 


Special  Train  Plannojl  for  Great  Lakes 
Convention 

THE  comniittpc  having  in  hanri  the  ai-rangements 
for  the  convention  of  the  Great  Lakes  Section  of 
the  National  Electric  Light  Association  at  French  Lick 
Springs,  Ind.,  on  Sept.  21-23  is  putting  forth  strenuous 
efforts  to  make  the  convention  the  best  that  any  of  the 
divisions  has  yet  held.  The  program  is  to  be  arranged 
so  that  the  convention  sessions  can  be  attended  by  all 
present  and  yet  leave  ample  time  to  enjoy  the  social  and 
recreational  feature.s  that  French  Lick  Springs  affords 
for  such  gathci'ings.  The  transportation  committee  is 
arranging  for  a  special  train  from  Chicago  on  the  night 
of  Sept.  20,  arriving  at  French  Lick  Springs  the  follow- 
ing morning,  to  care  for  those  who  will  go  that  way. 


Federated  Technical  Council  Proposed 
for  California 

AS  IS  probably  known,  the  technical  societies  in 
l\  San  Francisco  and  Los  Angeles  have  for  some  time 
been  working  in  the  respective  cities  under  joint 
organizations,  the  one  in  San  Francisco  having  been 
known  as  the  San  Francisco  Engineering  Council  and 
that  in  Los  Angeles  as  the  .Joint  Technical  Society. 
These  organizations  include  in  their  membership  the 
local  membership  of  the  national  engineering  societies 
and  architects,  aggregating  about  three  thousand.  It 
is  now  proposed  to  merge  these  two  joint  organizations 
into  the  California  Federated  Technical  Council  so  as 
to  secure  the  benefit  of  united  action  in  legislation  and 
other  questions  as  well  as  to  encourage  co-operation 
among  the  various  members.  So  far  the  matter  has 
not  progressed  beyond  the  preliminary  stage. 


Remaining  Months  of  1921  to  Be  Good 
Ones  in  Utility  Field,  Says  Doherty 

OPERATING  officials  and  bankers  closest  to  the 
situation  in  the  public  utility  field  believe,  accord- 
ing to  a  statement  of  Henry  L.  Doherty  &  Company, 
that  the  last  six  months  of  this  year  will  be  the  best 
period  witnessed  in  the  public  utility  industry  in  many 
years.  "The  first  half  of  1921,"  the  statement  con- 
tinues, "was  largely  a  period  of  readjustment,  during 
which  the  public  utility  companies  were  striving  to 
readjust  operating  costs  in  conformity  with  changed 
conditions  in  the  labor  and  material  fields.  With  many 
of  the  companies  effects  of  rate  adjustments  were  only 
beginning  to  be  felt  during  the  first  half,  and  as  a  re- 
sult net  earnings  for  the  second  half  of  the  year  should 
show  material  improvement  over  those  for  the  first  six 
months.  Electric  light  and  power  and  gas  companies 
report  business  from  domestic  consumers  in  all  sections 
as  showing  good  gains,  while  power  business,  especially 
in  the  large  industrial  centers,  has  shown  a  decrease; 
but  any  change  for  the  better  in  general  industrial  con- 
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(liticin.s  will  be  quickly  reflected  in  the  net  earnings  of 
public  utilities. 

"Almost  without  exception  electric  power  companies 
are  handicapped  for  lack  of  generating  capacity  to 
meet  industrial  demands,  and  any  sudden  increase  of 
load  on  their  power  facilities  through  starting  up  of 
genei'al  industrial  operations  would  put  a  severe  strain 
on  them  in  their  present  situation.  Now  is  the  time 
when  these  companies  should  be  placing  themselves  in 
position  to  meet  the  great  power  demands  which  will 
be  made  upon  them  with  a  revival  of  the  nation's  indus- 
tries, but  the  majority  of  companies  are  in  no  position 
to  make  this  greatly  needed  expansion  of  equipment. 
They  cannot  secure  at  any  reasonable  rates  the  required 
new  capital,  and  rather  than  put  a  heavy  burden  of 
charges  on  their  net  earnings  over  a  period  of  years 
to  come  they  are  delaying  improvements.  In  several 
states  utilities  are  limited  to  a  certain  return  on  capital 
investment,  and  under  present  conditions  new  capital 
cannot  be  secured  except  at  a  cost  in  excess  of  this 
limited  return. 

"Earning  statements  of  public  utilities  are  now  be- 
ginning to  reflect  a  definite  decline  in  the  prices  of 
materials,  together  with  readjustments  of  labor  rates 
and  rates  for  services.  Even  electric  traction  companies 
are  feeling  the  effect  of  changed  conditions." 


High  Tariff  Likely  on  Carbons  and 
Electrodes 

REPORTS  from  Washington  indicate  that  a  majority 
.  of  the  Senate  finance  committee  is  disposed  to  give 
the  tax  bill  precedence  over  the  tariff  bill,  in  which  case 
completion  of  hearings  on  the  tariff  is  hardly  likely  for 
many  weeks.  The  program  for  this  week  called  for 
hearings  on  earthenware  and  glassware  schedules,  to 
be  followed  by  a  consideration  of  the  metals  section. 

There  is  no  likelihood  of  any  changes  in  the  sub- 
mitted Fordney  tariff  bill  as  it  affects  the  electrical 
industry.  Owing  to  the  excellent  showing  made  by  the 
manufacturers  of  carbons  before  the  House  committee, 
paragraph  216  of  the  tariff  bill,  devoted  to  carbons  and 
electrodes,  will  in  all  probability  remain  as  it  is.  The 
American  valuation  scheme,  which  has  already  been 
acted  on  favorably,  gives  an  added  protection. 

Why  Carbon  Manufacturers  Need  Protection 

The  arguments  advanced  for  a  duty  on  carbon  prod- 
ucts of  35  per  cent  ad  valorem,  or  even  more,  are  based 
largely  on  the  contention  that  the  technology  of  the 
industry,  the  volume  of  production  and  the  sources  of 
raw  material  are  in  a  highly  developed  state  in  Ger- 
many, as  well  as  in  certain  other  European  countries. 
Difference  in  wages  and  the  exchange  condition,  there- 
fore, give  a  particularly  important  advantage  at  this 
time  to  the  European  manufacturer.  The  point  also 
is  made  that  carbon  commodities  have  a  high  value  as 
compared  to  weight,  so  that  the  cost  of  transportation 
is  not  an  item  of  importance. 

It  has  been  pointed  out  to  the  congressional  commit- 
tees handling  the  tariff  bill  that  the  carbon  industry 
gives  employment  to  more  than  4.000  persons,  a  large 
proportion  of  whom  are  skilled  in  the  manufacture  of 
the  various  products.  The  committees  have  been  in- 
formed that  the  quality  of  the  products  made  in  the 
United  States  is  equal  to  that  attained  in  any  other 
country  and  that  the  domestic  industry  has  a  capacity 


entirely  adequate  to  meet  the  requirements  of  the 
United  States.  Another  reason  advanced  for  a  high 
duty  on  carbon  products  is  that  a  large  amount  of  re- 
search work  is  necessary. 

Tariff  on  Carbons  in  Fordney  Bill 

The  ways  and  means  committee  acceded  to  the  plea  of 
the  Associated  Manufacturers  of  Electrical  Supplies  by 
separating  carbon  products  from  the  paragraph  on  pot- 
tery in  which  they  were  carried  in  the  Underwood  act 
and  by  reason  of  which  great  abuses  were  possible. 
The  tariff  bill  as  it  passed  the  House  contains  a  separate 
paragraph  for  the  carbon  products,  which  reads  as 
follows : 

Par.  216.  Carbons  and  electrodes,  of  whatever  material 
composed,  and  wholly  or  partly  manufactured,  for  produc- 
ing electric  arc  light;  electrodes,  composed  wholly  or  in 
part  of  carbon  or  graphite,  and  wholly  or  partly  manufac- 
tured, for  electric  furnace  or  electrolytic  purposes;  brushes, 
of  whatever  material  composed,  and  wholly  or  partly  manu- 
factured, for  electric  motors,  generators  or  other  electri- 
cal machines  or  appliances;  plates,  rods  and  other  forms, 
of  whatever  material  composed,  and  wholly  or  partly  manu- 
factured, for  manufacturing  into  the  aforesaid  brushes,  and 
articles  or  wares  (composed  wholly  or  in  part  of  carbon  or 
graphite),  wholly  or  partly  manufactured,  not  specially  pro- 
vided for,  35  per  centum  ad  valorem. 

Carbon  Promsions  in  Former  Bills 

In  the  Underwood  act  carbons  came  under  "earthy  or 
mineral  substances,  wholly  or  partially  manufactured," 
dutiable  at  20  per  cent  ad  valorem.  Unmanufactured  car- 
bon was  dutiable  at  15  per  cent  ad  valorem;  electrodes, 
25  per  cent  ad  valorem;  other  manufactur.-'s  of  carb<^<n, 
20  per  cent  ad  valorem.  Carbons  made  entirely  from 
petroleum  coke  were  dutiable  at  15  cents  per  100  ft., 
and  if  composed  chiefly  of  lamp  black  or  retort  carbon. 
40  per  cent.  Flaming-arc  carbons  were  dutiable  at 
30  per  cent  ad  valorem.  A  court  ruling,  however,  ex- 
cluded most  of  the  flaming-arc  carbons  from  the  30  per 
cent  duty.  Under  the  Payne-Aldrich  act  electrodes 
were  dutiable  at  30  per  cent  ad  valorem,  petroleum  coke 
carbons,  35  cents  per  100  ft.;  lamp  black  or  retort  car- 
bons, 65  cents  per  100  ft.  The  flaming-arc  carbons  had 
not  been  developed  in  1909,  when  the  Payne-Aldrich  act 
was  written. 


England  and  Germany  Enlarging  Their 
Standardisation  Work 

ENGINEERS  and  manufacturers  who  have  visited 
England  and  Germany  have  been  particularly  im- 
pressed by  the  great  strides  made  in  standardization 
in  both  countries  since  the  war.  Apparently  both 
England  and  Germany  are  relying  on  standardization 
of  products  to  gain  greater  export  trade,  and  the  work 
is  being  carried  on  with  an  intensity  and  on  a  scale 
that  cannot  escape  notice.  This  is  particularly  true 
of  Germany,  where  the  war  has  seemed  to  cement  indus- 
tries and  national  spirit  more  closely  than  ever. 

A  prominent  engineer  and  scientist  who  has  just 
returned  from  Europe  in  discussing  this  movement  in 
Germany  w'ith  a  representative  of  Electrical  World 
had  this  to  say: 

"In  the  colossal  efforts  which  the  Germans  are  mak- 
ing to  rehabilitate  and  extend  their  industries  and 
their  foreign  trade  industrial  standardization  is  play- 
ing  a   very    important,    albeit    an    inconspicuous,    role. 

"Their  standardization  program  is  centralized  under 
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the  general  control  of  a  national  organization,  the 
Normenausschuss  der  Deutschen  Industrie,  which  is 
supported  by  the  leading  industrial  and  technical  asso- 
ciations of  Germany.  The  more  fundamental  work, 
and  particularly  work  which  concerns  several  indus- 
tries, is  done  by  a  group  of  technical  working  commit- 
tees organized  by  this  central  body. 

"Although  the  Normenausschuss  was  formed  but  four 
years  ago,  about  150  standards  have  been  adopted  and 
more  than  500  issued  in  provisional  form.  It  issues  a 
fairlj'  extensive  semi-monthly  publication  in  the  form 
of  a  section  in  Der  Betrieh.  a  journal  of  industrial 
management  and  efficiency  engineering  published  by 
the  German  Societj'  of  Engineers. 

"In  addition  to  the  central  body,  but  in  most  cases 
affiliated  with  it,  there  are  some  thirty  standardizing 
bodies,  each  of  which  is  doing  the  special  standardiza- 
tion work  for  its  own  industry. 

"Standardization  of  dimensional  details,  of  designs 
and  of  certain  types  of  requirements  is  being  carried 
much  further  than  has  been  attempted  in  this  country. 
For  example,  specifications  for  all  the  essential  char- 
acteristics of  distribution  transformers  have  been 
agreed  upon,  including  even  the  efficiency,  so  that  the 
transformers  of  all  the  German  manufacturers  are  now 
electrically  interchangeable.  Motors  for  mine  pumps 
have  been  so  standardized  that  they  are  electrically  and 
mechanically  interchangeable. 

"Taken  as  a  whole,  the  standardization  movement  in 
Germany  is  going  forward  on  a  scale  and  with  an 
intensity  which  are  of  a  different  order  from  that  under 
which  the  movement  in  this  country  is  being  carried 
fonvard.  Schooled  in  the  use  of  the  cartel  system  and 
in  the  foreign  trade  policies  of  the  former  German 
Empire,  the  co-operation  of  the  German  industries  was 
notable  the  world  over.  Yet  German  engineers  state 
that  they  did  not  really  learn  the  value  of  co-operation 
until  the  war  and  that  the  far-reaching  program  of 
standardization  now  under  way  would  have  been  impos- 
.sible  in  former  times." 


Italian  Statesman  Condemns  Municipal 
Ownership  of  Utilities 

MUNICIPAL  and  state  ownership  of  public  utilities 
was  condemned  by  Tommaso  Tittoni,  president 
of  the  Italian  Senate,  in  his  lecture  before  the  Institute 
of  Politics  at  Williams  College,  Williarastown,  Mass., 
which  has  been  attended  by  many  distinguished  public 
men.  Mr.  Tittoni  asserted  that  he  was  basing  his 
statements  on  his  observation  of  more  than  6,000  state 
and  city  owned  industrial  enterprises  in  Italy. 

"People  generally  expect  from  government  industries 
the  latest  improvements  and  the  besl  commodities,"  he 
said,  "little  caring  whether  or  not  the  concern  is  in 
a  financial  position  to  pay  for  them.  Every  publicly 
owned  industry,  to  content  the  public,  must  tend  toward 
the  free  distribution  of  commodities. 

"The  cost  of  operating  government  or  municipal 
industries  is  always  much  higher  than  that  of  operat- 
ing private  concerns,  which  are  generally  governed  on 
the  one  hand  by  the  necessity  of  assuring  an  income 
to  shareholders  and  on  the  other  by  the  needs  of  the 
growing  industries.  Generally  speaking,  the  public 
undertaking  is  not  run  with  any  such  rigorous  control 
of  expenses. 

"In  the  second  place,  public  money  is  always  consid- 


ered more  or  less  ever>'body's  money,  to  be  spent 
without  those  restrictions  attaching  to  private  capital, 
and  is  rarely  considered  as  invested  capital  for  which 
the  industry  itself  must  pay. 

"When  a  revenue  is  obtained  from  a  government  or 
municipal  monopoly — a  rare  thing,  but  which  has 
sometimes  been  known — the  people  generally  demand 
that  it  be  immediately  converted  into  reduced  rates  or 
lowered  prices,  little  caring  what  the  needs  of  the  mor- 
row may  be.  Private  entei'prise  can  sell  products  at  its 
o\v^l  prices,  but  every  public  concern  is  subjected  to  con- 
.stant  pi-essure  tu  lower  its  prices,  regardless  of  com- 
mercial conditions." 


l)l 


Jewett  Discusses  European  Water- 
Power  and  Industrial  Situation 


RETURNING  from  a  three  months'  trip  to  Europe, 
.  where  he  represented  the  American  Institute  of 
Electrical  Engineers  on  the  delegation  from  the  United 
States  that  presented  the  John  Fritz  medal  to  Sir 
Robert  Hadfield,  Dr.  Frank  B.  Jewett,  chief  engineer  of 

the  Western  Elec- 
tric Company,  re- 
ports that  the  pre- 
dominant  topic  in 
technical  circles  abroad 
is  the  development  of 
hydro  -  electricity. 
"Plans  are  now  laid  in 
virtually  all  European 
countries  to  harness 
their  water  power  so 
as  to  produce  elec- 
tricity," he  said.  "In 
Switzerland,  Italy, 
Noi-way,  Sweden,  Den- 
mark and  even  England 
detailed  plans  for  de- 
velopment of  natural 
water  power  for  the 
electrification  of  railroads  are  under  discussion. 

"In  those  countries  where  there  is  a  scarcity  of  coal 
hydro-electrical  development  is  of  vital  importance,"  Dr. 
Jewett  continued.  "In  England,  while  tremendous  elec- 
trical development  is  being  considered,  the  absence  of 
any  considerable  water  powers  and  the  relative  abun- 
dance of  coa)  gives  this  problem  a  somewhat  different 
trend  from  that  observed  in  cimtinental  Europe.  While 
the  continental  projects  contemplate  the  development 
and  linking  together  of  hydro-electric  plants,  it  is  prob- 
able that  in  England  the  development  will  be  along  the 
lines  of  establishing  enormous  generating  stations  at  or 
near  the  mine  mouths  and  linking  these  stations 
together  and  to  main-line  distribution  .systems  for 
supplying  energy  wherever  needed  in  England,  Scotland 
and  Wales.  As  on  the  Continent,  the  scheme  under 
contemplation  in  England  involves  extensive  electrifica- 
tion of  trunk-line  railroads. 

Combining  Resources  of  Scandinavian  Lands 
"In  the  Scandinavian  countries  the  fuel  situation 
makes  a  substitute  for  power  derived  from  coal  a  nv.ittcr 
of  economic  life  and  death.  There  is  talk  of  combining 
the  natural  resources  of  Norway,  Sweden  and  Denmark. 
The  electricity  could  be  distributed  where  it  was  needed. 
Norway  has  enormoui  natural  water  re.sources,  Sweden 
not  so  many,  and  Denmark  ver\'  few.    The  energy  would 
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have  to  be  transmitted  by  submarine  cable  in  many 
cases,  and  this  fact  presents  some  interesting  engineer- 
ing difficulties.  However,  Copenhagen  utilities  are  now 
being  run  to  a  considerable  extent  by  Swedish  power 
brought  over  by  submarine  cable. 

"The  immediate  difficulty  in  carrj'ing  out  these  exten- 
sive developments  is  the  financial  situation.  That  is  all 
that  is  holding  them  back.  They  hesitate  to  borrow  50 
per  cent  money  which  they  will  later  have  to  pay  back 
in  100  per  cent  money.  It  is  probable,  therefore,  that 
little  will  be  done  until  the  currency  has  recovered  some- 
what from  the  present  depreciation. 

"Industrially,"  said  Dr.  Jewett,  "Belgium  and  Ger- 
many appear  to  be  the  most  active.  In  Belgium  the 
destruction  and  dismantling  of  manufacturing  plants 
was  not  carried  out  to  the  same  extent  as  in  northern 
France,  and  most  of  the  machinery  removed  to  Germany 
has  been  returned  and  placed  in  operation.  This  was 
true  of  the  Western  Electric  Company's  plant  in 
Antwerp,  whence  a  turbo-generator  had  been  removed 
to  a  factory  in  Poland.  It  has  been  returned  and  is 
now  operating  in  the  Antwerp  plant.  This  condition 
has  enabled  Belgium  to  get  on  her  feet  industrially 
before  many  of  the  other  countries,  and  she  is  fabricat- 
ing and  exporting  a  considerable  quantity  of  finished 
products. 

Rate  of  Exchange  Helps  Germany 

"Little  non-employment  is  to  be  seen  in  Germany. 
Manufacturers  of  electrical  apparatus  have  rehabil- 
itated their  plants  and  are  running  on  an  eight-hour-day 
basis.  The  present  rates  of  exchange  ai-e  particularly 
favorable  to  German  manufacturers,  who  are  able  to 
undersell  foreign  comnetition  in  countries  where  they 
have  access  and  where  there  is  no  embargo.  On  tele- 
phone and  power  cable  Germany  is  completely  under- 
selling all  other  countries,  and  for  other  electrical 
equipment  she  is  quoting  extremely  low  prices, 
endeavoring  to  drive  an  entering  wedge  for  German- 
made  goods.  The  Scandinavian  countries,  and  to  a 
limited  extent  those  in  southeastern  Europe,  afford  the 
best  markets  at  the  present  time.  German  manufac- 
turei's  are  still  using  a  number  of  substitutes  for  raw 
materials  which  were  developed  during  the  war,  such 
as  paper  for  insulation,  bushings  and  washers  in  place 
of  hard  rubber. 

"It  seems  doubtful,"  concluded  Dr.  Jewett,  "whether 
Germany  can  long  maintain  this  advantage  in  under- 
selling as  other  industrial  countries  are  already  putting 
up  import  barriers  or  tariffs  to  protect  their  own 
industries.  The  allied  countries  have  stringent  em- 
bargoes against  importation  from  Germany,  and, 
furthermore,  should  she  be  successful  in  rapidly  devel- 
oping a  foreign  market,  the  value  of  the  mark  would 
automatically  increase  and  partially  offset  the  present 
low  production  costs." 


Form  Council  of  American  Engineering 
Societies  in  Argentina 

TO  FOSTER  interests  of  various  American  national 
engineering  organizations  represented  in  Argentina 
an  association  of  members  of  American  national  engi- 
neering societies  in  the  Argentine  Republic  has  been 
organized  in  Buenos  Aires,  according  to  information 
received  by  the  Bureau  of  Foreign  and  Domestic  Com- 
merce.    Headquarters  are  to  be  in  Buenos  Aires.     The 


location  has  not  yet  been  selected.  Membership  is  re- 
stricted to  members  of  the  following  organizations: 
American  Society  of  Mechanical  Engineers,  American 
Society  of  Civil  Engineers,  American  Institute  of  Elec- 
trical Engineers,  American  Institute  of  Chemical  Engi- 
neers, American  Society  of  Agricultural  Engineers, 
American  Society  of  Refrigerating  Engineers,  Ameri- 
can Institute  of  Architects,  American  Iron  and  Steel 
Institute,  American  Chemical  Society,  American  Society 
of  Heating  and  Ventilating  Engineers,  American  So- 
ciety of  Naval  Engineers,  American  Institute  of  Mining 
and  Metallurgical  Engineers  and  the  Society  of  Auto- 
motive Engineers. 

Motion-Picture  Industry  Plans  to  Fight 
Daylight  Saving 

/\N  ACTIVE  campaign  against  daylight  saving  was 
a\.  launched  at  Atlantic  City  on  Tuesday  at  the  con- 
vention of  the  Eastern  branch  of  the  Motion  Picture 
Owners'  Association,  and  it  was  declared  that  the 
screens  in  10,000  theaters  throughout  the  United  States 
will  be  used  next  winter  and  spring  to  co-operate  in  the 
fight  on  changing  the  clocks  again  next  year. 

Delegates  asserted  that  while  adverse  industrial  con- 
ditions and  hot  weather  had  lowered  their  attendance, 
they  blamed  daylight  lime  chiefly,  as  it  virtually  elimi- 
nated one  show  an  evening.  They  declared  they  would 
be  supported  by  the  farmers  in  their  work  to  have  the 
law  repealed  in  states  where  it  now  exists. 


Insull  Properties  Make  Excellent  Showing 
in  Customer  Omiership  Sales 

UTILITY  properties  under  the  management  of 
Samuel  Insull  report  the  sale  of  over  $25,000,000 
worth  of  their  securities  through  the  customer- 
ownership  plan  during  the  past  eighteen  months,  the 
average  to  each  buyer  being  less  than  fi%'e  shares. 
Commonwealth  Edison  leads  with  over  $11,000,000 
common  stock.  The  next  highest  was  Middle  West 
Utilities  with  $7,000,000  prior  lien  preferred,  and  the 
company  has  a  campaign  on  to  dispose  of  another 
$1,000,000  of  the  same  issue.  Twenty-nine  operating 
companies  under  Middle  West  control  have  sold 
$4,000,000.  The  remaining  $3,000,000  is  divided  be- 
tween the  Public  Service  Company  of  Northern  Illinois 
and  the  Illinois  Northern  Utilities  Company.  One 
surprising  feature  is  that  sales  of  certain  industrial 
departments  greatly  exceeded  those  of  the  companjr's 
regular  sales  department,  says  a  Commonwealth  Edison 
official. 

Radio  Fog  Signal  and  Radio  Direction 
Finder  System 

THE  Bureau  of  Standards,  in  co-operation  with  the 
Bureau  of  Lighthouses  of  the  Department  of  Com- 
merce, has  developed  a  system  of  radio  direction  finding 
by  means  of  which  the  navigator  of  a  ship  can  deter- 
mine his  position  in  a  few  minutes,  using  instruments 
under  his  own  control.  Such  a  device  is  particularly 
useful  in  time  of  fog  or  thick  weather. 

The  Department  of  Commei-ce  system  of  radio  direc- 
tion finding  consists  of  two  or  more  radio  transmitting 
stations  in  fixed  locations,  either  on  shore  or  on  moored 
light  vessels,  and  a  device  called  the  radio  direction 
finder  or  "radio  compass"  on  board  ship.     The  trans- 
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mitting  stations  are  of  one  of  the  types  usually  em- 
ployed for  radio  communication,  but  are  designed  to 
operate  automatically.  The  radio  direction  finder,  as 
now  developed  by  the  Bureau  of  Standards  for  use  on 
board  ship,  consists  of  about  ten  turns  of  insulated  cop- 
per wire  wound  upon  a  rotatable  wooden  frame  about 
4  ft.  square.  This  coil  is  mounted  directly  over  and  is 
operated  from  within  the  pilot  house.  When  the  plane 
of  the  coil  is  parallel  to  the  direction  from  which  a 
radio  signal  emanates,  the  intensity  of  the  signal  re- 
ceived vdll  be  a  maximum.  As  the  coil  is  revolved,  the 
intensity  of  the  signal  diminishes  until  a  minimum  is 
reached,  when  the  plane  of  the  coil  comes  to  a  position 
at  right  angles  to  the  line  of  the  direction  from  which 
the  signal  emanates. 

The  Bureau  of  Standards  has  installed  on  the  light- 
house tender  Tulip  a  radio  compass  of  improved  design, 
and  radio  transmitting  stations  for  fog  signaling  serv- 
ice now  operate  automatically  at  the  approaches  to  New 
York  harbor,  on  Ambrose  Channel  light  vessel,  Fire 
Island  light  ve.s.sel  and  at  the  Sea  Girt  (N.  J.)  light 
station.  These  three  transmitting  stations  have  been 
in  commission  since  May  1  and  are  the  first  fog-signal 
stations  of  this  kind  established  in  this  country. 


National  Government  to  Back  Wireless 
Telephony 

ASSOCIATED  PRESS  dispatches  from  Paris  state 
1\.  that  American  backing  of  wireless  telephony 
was  the  big  thing  of  the  near  future  revealed  in  the 
International  Wireless  Conference,  which  closed  Aug. 
22  after  having  been  in  session  for  two  months. 

The  American  delegation,  headed  by  Major-Gen. 
George  0.  Squier,  Chief  of  the  Signal  Corps  of  the 
United  States  Army,  went  to  Paris  with  a  definite  pro- 
gram. Most  of  this  program  is  said  to  have  been 
adopted,  although  the  conclusions  of  the  conference  will 
be  kept  secret  until  they  are  presented  to  the  various 
governments. 

The  principal  contention  of  the  Americans  was  that 
certain  bands  of  waves  should  be  reserved  for  wireless 
telephony.  This  was  opposed  by  the  Europeans,  as  they 
considered  that  telephony  would  occupy  too  great  a  part 
of  the  usable  waves.  With  the  backing  of  Japan,  how- 
ever, the  American  viewpoint  finally  was  adopted. 

The  activity  of  the  Americans  in  "selectivity,"  or  the 
development  of  the  equivalent  of  the  private  line  in 
wireless,  as  opposed  to  the  present  "party  line,"  where 
any  one  may  "listen  in"  on  a  conversation,  met  with 
recognition  by  the  conference. 

Among  the  fourteen  principal  questions  which  the 
conference  dealt  with  and  adopted  was  a  recommenda- 
tion by  the  Americans  that  certain  waves  be  assigned 
in  each  country,  with  treaty  provisions  limiting  each 
country  to  the  use  of  instruments  adapted  to  those  wave 
lengths,  so  that  the  result  would  be  secret  wireless. 

It  was  agreed  to  apportion  these  wave.s,  probably 
designating  each  group  by  color,  .>•■()  that  each  country 
might  have  the  exclusive  use  of  certain  colored  waves. 

It  was  the  opinion  of  the  conference  that  wireless 
never  would  supersede  submarine  cables,  and  it  advo- 
cated the  extension  of  cable  facilities.  The  speedy 
elimination  of  static  interference,  which  now  has  such 
serious  effects  upon  wireless,  was  predicted. 

The  conference  emphasized  the  need  of  governments 
interesting  themselves  in  wireless  telephony. 


First  Meeting  of  Electrical  Association 
of  Nova  Scotia 

THE  first  annual  meeting  of  the  Electrical  Associa- 
tion of  Nova  Scotia  opened  in  Halifax  on  Aug.  16. 
The  principal  speakers  at  the  convention  from  outside 
the  Dominion  were  W.  D'Arcy  Ryan  of  the  General 
Electric  Company,  Samuel  A.  Chase  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  E.  W.  Rocka- 
fellow  of  the  Western  Electric  Company  and  W.  L. 
Goodwin  of  the  Society  for  Electrical  Development. 

Mr.  Ryan  talked  on  the  most  modern  methods  of 
illumination,  a  topic  of  particular  intere.st  to  the  resi- 
dents of  Halifax  owing  to  the  probability  that  that  city 
will  have  a  new  street-lighting  system  soon.  Mr.  Good- 
win in  his  talk  dwelt  on  the  growth  and  expansion  of 
the  Society  for  Electrical  Development  and  pointed  out 
to  the  members  of  tlie  new  Nova  Scotia  association 
methods  by  which  they  could  advance  their  profession. 

Co'operatiou  and  Customer  Ownership 
Topics  at  Michigan  Convention 

CO-OPERATION  between  all  branches  of  the  elec- 
trical industry  in  the  creation  of  favorable  public 
sentiment  was  the  common  theme  of  the  addresses  of 
President  Bump  and  E.xecutive  Manager  Aylesworth  of 
the  National  Electric  Light  Association  and  William 
Goodwin  of  the  Society  for  Electrical  Development 
before  the  opening  session  of  the  Michigan  Electric 
Light  Association  at  Ottawa  Beach  on  Wednesday.  Mr. 
Bump  presented  the  position  of  the  N.  E.  L.  A.  as  that 
of  officially  expressing  the  wishes  of  its  members  and 
not  that  of  attempting  to  put  over  a  stated  program  that 
had  been  formulated  by  a  few  men.  The  association 
cannot  reach  its  members  thi-ough  central  headquarters 
as  effectively  as  it  can  through  the  state  and  geographic 
divisions  that  have  been  organized,  Mr.  Bump  said,  in 
describing  the  efforts  of  the  association  to  aid  its 
members  more  effectively,  especially  the  smaller  central- 
station  organizations.  The  advance  made  during  the 
last  few  years  in  co-operation  with  other  branches  of  the 
industry,  as  evidenced  by  representation  of  the  manu- 
facturers, jobbers  and  others  in  the  activities  of  the 
association,  was  pointed  out. 

Both  Mr.  Bump  and  Mr.  Aylesworth  stressed  the 
importance  of  customer  and  employee  ownership  of  elec- 
tric securities  and  made  a  plea  for  the  planning  of  all 
financing  before  construction  programs  ai-e  undertaken, 
the  plans  to  cover  the  issue  with  the  approval  of  the 
utilities  commissions  of  both  senior  and  junior  securi- 
ties to  meet  all  expenditures,  in  place  of  the  past  practice 
of  taking  the  chance  of  having  to  make  up  from  sui-plus 
the  difference  between  the  value  of  issues  allowed  by  the 
commissions  and  actual  expenditures. 

Mr.  Aylesworth  assei-ted  that  customer  and  employee 
ownership  of  securities  is  the  best  possible  protection 
against  anarchistic  and  socialistic  ideas,  but  warned 
against  the  .sale  of  .securities  on  which  the  regular  pay- 
ment of  dividends  might  by  any  chance  be  impossible. 

Mr.  Goodwin  said  that  it  was  impossible  for  any  divi- 
sion of  the  electrical  industry  to  be  harmed  without 
causing  a  harmful  reaction  on  the  whole  industiy.  All 
internal  differences  must  be  wiped  out,  ho  .said,  and  the 
industry  viewed  as  a  whole  and  not  from  the  selfish 
standpoint  f>f  any  group  or  groups.  He  pleaded  for  help 
for  the  street  railways  as  a  malti-i-  of  necessity  in  main- 
taining the  welfare  of  all. 
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Nebraska  Convention  and  Middle  West 
Conference  in  Omaha 

THE  annual  meeting  of  the  Nebra.ska  Section  of  the 
National  Electric  Light  As.sociation  in  conjunction 
with  a  conference  of  the  Middle  West  Geographic 
Division  of  the  N.  E.  L.  A.  will  be  held  at  Omaha  on 
Sept.  15  and  16.  The  tentative  program  i.s  as  follows: 
Thursday,  Sept.  lij 
9  :S0  a.m. — Address  of  welcome,  Mayor  James  C.  Dahl- 
man;  reports  of  officers;  reports  of  committees,  F.  H.  Brooks 
(farm  line),  W.  O.  Dunn  (accident  prevention),  Horace  M. 
Davis  (public  utility  information),  C.  J.  Snyder  (inductive 
interference)  ;  discussion  of  committee  reports;  "Sale  and 
Service  of  Electric   Ranges,"  by  K.  P.   Goewey. 

Friday,  Sept.  IC 

9. •.90  a.m. — "Practical  Lighting  of  Home  and  Store,"  by 
Fred  Gnnther,  Aurora,  Neb.;  "Relations  of  Electric  Jobber 
and  Central  Stations,"  by  George  W.  Johnstone,  Omaha; 
"The  Courts  on  Rates  and  Valuation,"  by  George  A.  Lee, 
Omaha;  election  of  officers;  meeting  of  executive  committee. 

J.  E.  Davidson  will  be  toastmaster  at  the  Thursday 
evening  banquet,  to  begin  at  6:15  o'clock,  when  repre- 
sentatives of  the  Middle  West  Division  from  Missouri, 
Iowa  and  Kansas  as  well  as  President  Bump  and  Execu- 
tive Manager  Aylesworth  of  the  national  body  will 
speak. 

Public  Aspects  of  Utility  Problems  Mark 
New  England  Program 

A  STRONG  program  embodying  varied  phases  of 
public  relations  has  been  announced  for  the  forth- 
coming convention  of  the  New  England  Geographic 
Division  of  the  National  Electric  Light  Association, 
which  is  to  be  held  Sept.  6  to  9  inclusive  at  the  Hotel 
Griswold,  Eastern  Point,  New  London,  Conn.  Bowen 
Tufts'  presidential  address  will  be  followed  by  greetings 
from  the  national  association  by  F.  W.  Smith,  first  vice- 
president,  and  M.  H.  Aylesworth,  executive  manager. 
Dr.  E.  W.  Bullock  will  speak  on  "Resuscitation  by  the 
Prone  Pressure  Method." 

The  accounting  session  on  Sept.  7  will  include  a  re- 
port by  C.  M.  Guilford,  chairman  of  the  Accounting 
Section  committee,  and  rei)ort  by  the  chairmen  of  the 
following  sub-committees:  Customers'  records  and  bill- 
ing methods,  Paul  Newell;  accounting  for  purchases  and 
stores,  W.  F.  Stevens;  accounting  for  construction 
work,  F.  J.  Stanwood.  Richard  Lennihan  of  the  Har- 
vard University  bureau  of  business  research  will  speak 
upon  "The  Cost  of  Doing  Business."  In  the  evening 
there  will  be  a  dinner-dance,  followed  by  a  public  rela- 
tions session  at  which  C.  L.  Edgar,  vice-president,  will 
occupy  the  chair  and  W.  A.  Prendergast,  chairman  New 
York  Public  Service  Commission,  and  Mr.  Aylesworth 
will  speak.  P.  II.  Whiting  will  give  the  report  of  the 
customer  ownership  securities  committee. 

Commercial  problems  will  occupy  the  entire  day  on 
the  eighth.  W.  C.  L.  Eglin,  chief  engineer  Philadelphia 
Electric  Company,  will  present  a  paper  on  "Progress 
and  Development  of  Power-Factor  Corrective  Devices 
for  Induction  Motors,"  and  these  chairmen  will  make 
their  reports:  Power  division,  John  West;  lighting 
division,  F.  A.  Gallagher,  Jr.;  rate  division,  J.  E.  Gray; 
electric  vehicle  division,  A.  D.  Putnam;  contact  division, 
William  Gould;  electrical  page  division,  L.  D.  Gibbs,  and 
merchandising  division,  Frank  J.  Allen.  The  final 
report  of  the  United  States  Superpower  Survey  will  be 
presented  by  W.  S.  Murray.    "Desirability  of  the  Elec- 


tric Range  Load"  will  be  dealt  with  by  P.  L.  Miles, 
Edison  Electric  Appliance  Company,  Chicago,  and  F.  J. 
Allen  will  demonstrate  "What  the  Electric  Range 
Will  Do." 

Technical  topics  will  be  discussed  on  the  final  day, 
the  program  including  the  address  of  Chairman  L.  L. 
Elden  of  the  Technical  Section  and  the.se  reports:  In- 
ductive interference  division,  P.  Junkersfeld;  safety 
rules,  W.  H.  Blood,  Jr. ;  electrical  apparatus,  J.  P. 
McKearin;  meters,  F.  H.  Smith;  overhead  systems, 
W.  T.  Oviatt;  underground  systems,  G.  F.  Parsons; 
prime  movers,  Nicholas  Stahl,  and  hydro-electric  power, 
C.  F.  Mo.sher.  Prof  W.  L.  Robb,  Troy,  N.  Y.,  will  dis- 
cuss "Possibilities  in  Power  Development  in  Connecti- 
cut." 


To  Study  Effects  of  Water  Impounding 
on  Flow 

AN  UNUSUAL  feature  of  the  investigation  of  the 
L  plans  of  the  Roanoke  River  Development  Company 
of  Richmond,  Va.,  to  which  has  been  granted  a  pre- 
liminary permit  for  a  power  project  at  Buggs  Island 
in  the  Roanoke  River,  near  Clarksville,  Va.,  will  be  a 
study  of  the  effect  which  impounding  the  waters  of 
the  river  in  its  upper  reaches  will  have  upon  the  flow  of 
the  stream  lower  down.  According  to  a  statement  by 
the  Federal  Power  Commission,  this  study  is  made 
necessary  because  the  demand  of  water  users  on  the 
lower  reaches  of  the  stream  is  fairly  constant,  and  there 
is  a  possibility  that  impounding  the  river  water  during 
the  night  for  use  during  the  day  may  have  a  deleterious 
effect  on  the  operation  of  the  lower  plants. 

The  company  has  two  years  to  investigate  thoroughly 
the  proposed  development,  which  as  planned  will  consist 
of  a  dam  60  ft.  high  across  the  river  and  a  power  house 
built  at  the  dam,  by  which  means  10,000  primarj'  horse- 
power can  be  developed,  as  well  as  a  secondary  develop- 
ment aggregating  perhaps  .lO.OOO  hp.  The  primary 
power  will  be  used  for  general  public  utility  and  indus- 
trial purposes,  and  the  secondary  power  will  be  used  in 
()l)erating  chemical  plants  at  Richmond. 

The  commission  recently  issued  a  preliminary  permit 
to  the  Granite  Falls  Manufacturing  Company  of  Hickory, 
N.  C,  for  a  5,000-hp.  development  on  Wilson  Creek,  in 
the  northwestern  part  of  the  state,  lands  within  the 
Boone  National  Forest  being  affected.  The  development 
will  serve  the  city  of  Lenoir  with  hydro-electric  power 
for  its  textile  mills  and  furniture  factories. 


Syndicate  Holds  Meetings  for  Interchange 
of  Ideas 

THE  so-called  Harrison  Williams  properties,  consist- 
ing of  the  electric  light  and  power  companies  of 
^Milwaukee,  Detroit,  St.  Louis,  Youngstown  and  Cleve- 
land, have  adopted  the  practice  of  regular  monthly 
meetings  of  the  operating  staffs.  The  meetings  are 
held  in  the  above  cities  in  rotation.  One  meeting 
dealt  with  the  problems  of  the  steam-power  plants 
and  another  with  the  electric  distribution  systems. 
Other  meetings  planned  will  take  up  the  problems  of 
accounting,  selling,  purchasing,  etc.  The  purpose  of 
the  meetings  is  to  compare  experiences  in  the  opera- 
tion of  the  various  properties  so  that  useful  ideas 
developed  by  one  company  may  be  employed  by  the 
others. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


New  Voltage  Regulator  Developed. — 

The  chemistry  division  of  the  Bureau  of 
Standards  has  developed  a  successful 
voltage  regulator  which  is  independent 
of  temperature  in  its  operation.  Its 
first  purpose  is  the  regulation  of  volt- 
age in  automatic   gas  analysis  work. 

New  York  Cities  to  Fight  State-Wide 
Valuation  of  Telephones. — The  city  gov- 
ernments of  Buffalo,  Rochester  and 
Syracuse,  X.  Y.,  are  uniting  to  contest 
the  principle  of  state-wide  valuation  of 
telephone  companies  which  has  met 
with  some  favor  from  the  new  Public 
Service  Commission  of  New  York,  as 
exemplified  recently  at  Syracuse. 

Salt  Lakers  Celebrate  Electrical  Day. 
— Friday,  Aug.  5,  was  set  aside  by 
the  contractor-dealers,  manufacturers, 
jobbers  and  power  company  people  of 
Salt  Lake  City  as  "Electrical  Day,"  and 
a  highly  smccessful  outing,  arranged  by 
the  Rocky  Mountain  Electrical  Co-oper- 
ative League,  was  held  at  Lagoon,  a 
resort   15  miles  north   of  the   city. 

Blackbirds  Throw  Towns  Into  Dark- 
ness.— Gloversville,  Johnstown  and  oth- 
er places  in  Fulton  County,  N.  Y.,  were 
thrown  into  darkness  for  two  hours  one 
night  recently,  all  electric  service  being 
cut  off  because  of  a  short  circuit  caused 
by  a  flock  of  blackbirds  which  settled 
on  the  high-tension  wires  running  into 
the  town  first  named.  Wholesale  elec- 
trocution of  the  birds  followed  their 
mistake  in  judgment. 

New  Department  of  Commerce  Pub- 
lication.— The  Department  of  Commerce 
at  Washington  has  issued  the  first  num- 
ber of  a  new  publication  called  the  "Sur- 
vey of  Current  Business."  It  takes  the 
form  of  a  monthly  supplement  to  "Com- 
merce Reports."  This  number  bears 
the  date  of  July  1.  It  is  planned,  ac- 
cording to  Secretary  Hoover,  to  issue 
this  publication  in  the  future  as  soon  as 
possible  after  the  20th  of  each  month 
to  show  figures  of  the  preceding  month. 

London  May  Build  Station  with  Ulti- 
mate Rating  of  600.000  Kw. — It  is  said 
that  the  delay  experienced  in  getting 
amendments  to  the  electricity  supply 
bill  through  the  British  Parliament 
may  influence  that  body  to  grant  the 
authority  asked  by  the  County  of  Lon- 
don company  for  the  construction  of 
a  great  central  station  at  Barking 
designed  to  have  an  ultimate  capacity 
of  600,000  kw.  Since  the  present  gen- 
erating capacity  at  all  of  the  sources 
from  which  London  gets  its  electrical 
supply  is  only  about  .500,000  kw.,  it  is 
obvious  that  the  construction  of  such 
f:  station  would  dominate  the  industry 
in    London    for   years    to   come. 


Electricity   as   an   .\id   in   Rafting. — 

Electricity  is  being  used  for  rafting 
purposes,  for  the  iirst  time,  it  is  said, 
in  the  Province  of  New  Brunswick,  at 
the  mouth  of  the  Nashwaak  River,  where 
raft.«  of  logs  are  made  up  for  towage 
to  the  city  of  St.  John.  Two  20-hp., 
two-phase  motors  and  a  crew  of  seventy 
men  now  do  the  work  formerly  requir- 
ing a  crew  of  200  men. 

Southern  California  Edison  Ready  for 
New  Power  House  on  Big  Creek. — That 
the  demand  for  electrical  energy  exceeds 
the  suppi;'  in  its  territory  is  the  declar- 
ation made  to  the  California  Railroad 
Commission  by  the  Southern  California 
Edison  Company  in  asking  a  certificate 
to  construct  an  additional  unit  of  its 
Big  Creek  development  in  Fresno  Coun- 
ty. The  company  desires  to  proceed 
with  the  construction  of  Big  Creek 
power  house  No.  3,  together  with  a 
transmission  line  connecting  with  the 
lines  carrjang  power  to  Los  Angeles. 
The  Southern  California  Edison  Com- 
pany now  serves  nine  counties  in  its 
end  of  the  state. 

Mine  Operation  in  Western  Penn- 
sylvania.— Recently  printed  figures 
attest  the  fact  that  the  West  Penn 
Power  Company  alone  serves  400  min- 
ing operations  and  during  1920  fur- 
nished the  energy  for  the  production 
in  round  figures  of  40,000,000  tons  of 
coal.  "While  the  western  Pennsylvania 
coal  fields  have  yielded  an  enormous 
tonnage,"  remarks  a  newspaper  nub- 
Hshed  in  the  heart  of  the  coal-mining 
country,  "there  remain  vast  acreages 
yet  untouched,  particularly  in  the 
southwestern  part  of  the  territory, 
and  it  now  appears  that  most  of  this 
coal  will  be  developed  by  companies 
operating  completely  electrified  mines. 
The  expansion  of  coal-mining  opera- 
tions has  resulted  in  constantly  in- 
creasing demand  for  central-station 
service  so  that  a  map  of  the  coal  fields 
of  western  Pennsylvania  is  a  network 
of  transmission  and  distribution  lines." 
Electrification  of  Jugoslavia. — Jugo- 
slavia, with  an  area  of  15.5,000  square 
miles  and  a  population  of  13,000,000,  is, 
if  the  plans  of  the  government  are  car- 
ried out,  about  to  enter  upon  an  ex- 
tensive scheme  of  railroad  electrifica- 
tion and  general  electrical  development. 
It  is  estimated  that  the  possible  sources 
of  hydro-electricity  will  generate  3,000,- 
000  hp.  during  a  hundred  days  of  the 
year.  In  addition,  there  are  extensive 
deposits  of  lignite  and  coal  which  will 
permit  the  building  of  steam-electric 
stations.  It  is  hoped  by  the  govern- 
ment that  hydro-electric  plants  gen- 
erating 1,000,000  hp.  and  steam  plants 
producing  .500.000  hp.  can  be  built  in 
from  ten  to  fifteen  years.  Three  net- 
works are  planned — a  high-tension  sys- 
tem (probably  150.000  volts)  tying  the 
more  important  generating  plants  to 
the  principal  centers  of  distribution  and 
to  one  another,  a  system  at  probably 
6,000  volts  uniting  the  chief  distribut- 
ing centers  to  the  towns,  villages  and 
factories,  and  a  low-tension  system  at 
220  volts  or  3S0  volts  for  transmission 
to  consumers. 


Poland  to  Have  Improved  Radio  Sys- 
tem.—  Representatives  of  the  Radio 
Corporation  of  America  and  of  the 
Polish  Ministry  of  Posts  and  Telegraphs 
have  signed  a  contract  which  will  insure 
for  Poland  an  international  high-power 
radio  station  of  the  most  modern  type. 
The  new  plant  will  be  situated  near 
Warsaw,  and  it  is  estimated  that  the 
complete  project  will  cost  about  $3,000,- 
000.  The  first  shipment  of  radio  ap- 
paratus will  leave  the  United  States 
in  atwut  six  months  and  construction 
work  will  begin  immediately  after.  It 
will  take  appi-oximately  one  year  to 
complete  the  station,  and  it  is  expected 
that  commercial  radio  communication 
between  Poland  and  the  United  States 
will  commence  early  in  1923.  The  new 
station  will  have  a  normal  transmitting 
radius  of  4,000  miles,  and  the  Radio 
Corporation  undertakes  to  provide  the 
necessary  facilities  in  thi^  country. 


Associations  and  Socieries 

Idaho  A.sscciation  of  Electrical  Con- 
tractor-Dealers.— This  association  will 
hold   a  convention   at  Boise,   Idaho,   on 

Sept.  4  and  5. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers. — The  Hotel  La  Salle 
has  been  selected  as  headquarters  for 
the  fifteenth  annual  convention  of  this 
association  in  Chicago  on  Sept.  19-23. 
Forty-one  manufacturers  will  be  rep- 
resented among  the  exhibitors. 

N.  E.  L.  \.  .Accounting  Section. — To 
facilitate  attendance  by  Western  mem- 
bers, the  executive  committee  of  the 
.Accounting  National  Section  will  hold 
its  next  meeting  at  Glenwood  Springs, 
Col.,  Sept.  20.  This  date  has  been 
fixed  in  order  to  take  advantage  of  the 
convening  of  accountants  from  the 
Middle  West  and  Rocky  Mountain  set- 
tions  at  the  annual  convention  of  the 
Rocky  Mountain  Division,  which  will  be 
held  Sept.  19,  20  and  21. 


Coming  Meetings  of   Electrical   and 
Other  Technical   Societies 

X.  E.  L.  A..  N'ew  Ensl:iiu1  Division  —  New 
London,  Conn.,  Sept,  6-9. 

International  Association  of  Municipal  Elec- 
tricians—Colorado Springs.  CoL,  Sept. 
6-10. 

Pinnsylvania  Electric  Association — Bedford 
Springs.  Pa..  Sept  7-10. 

X.  E.  L.  A..  Nebraska  Section — Omaha. 
Sept.  14  and  15. 

X.  E.  L.  A..  Great  Lakes  Division,  and 
Indiana  Electric  Light  Association  — 
French  Lick  Springs.  Sept.  21-23.  (For 
program  see  issue  of  Aug.  20.  page 
387.) 

.V.ssoriation  of  Iron  and  St,*!  Electrical 
Engineers — Chicago.   Sept.   19-24. 

X.  E:  L.  A..  Rorkv  Mountain  Division,  and 
Colorado  Electric  Light.  Power  and  Rail- 
way Association  —  Glenwood  Springs. 
Sept   19-21. 

West  Virginia -Kentucky  Association  of 
Mine.  .M.rhanical  and  Electrical  Engi- 
ncr.s — Huntington.  W.  Va.,  Sept  20-2.1. 

Illumlnntlng  Engineering  Society — Rorhes- 
ter,  N.  Y..  Sept.  26-29.  (For  program 
see  issue  of  Aug.  13.  page  336.) 

.\merlean  Elertroehemical  Society  —  Lake 
riacld  Club.  N.  v..  Sept  29-Oct  1. 

American  Electric  Railway  Association  — 
Atlantic  City,  N.  J..  Oct  3-7. 

Empire  State  Gas  and  Electric  Association 
— Lake  i'laeld,  N.  Y..  Oct  6  and  7. 

X.  E.  I...  \..  Southeastern  Section — Chat- 
tanoog.i.  T.  nn..  Oct  18-20. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Contract  with  .Municipality  Not  Ab- 
rogated Because  Commission  Increases 
Rates. — In  City  Water  Company  vs. 
City  of  Sedalia  the  Supreme  Court  of 
Missouri  has  held  that  an  increase  of 
rates  granted  to  the  water  company  by 
the  Public  Service  Commission  did  not 
abrogate  the  contract  between  the  utili- 
ty and  the  municipality,  such  contracts 
being  subject  to  modification  by  the 
paramount  power  of  the  state.  (231  S. 
W.  942.)* 

Dam  Owner  Has  Right  to  Substitute 
Concrete  for  Flashhoards. — In  an  action 
(Mills  vs.  Wapsipinicon  Power  Com- 
pany) brought  to  enjoin  the  defendant 
company  from  raising  the  height  of  a 
dam  across  the  Wapsipinicon  River,  the 
Supreme  Court  of  Iowa  held  that  a  de- 
cree giving  the  owner  of  a  dam  the 
right  "to  use,  maintain  and  operate 
said  dam  so  raised  and  improved  at  its 
present  height  constructed  in  cement" 
authorized  the  construction  of  a  con- 
crete wall  4  ft.  high  to  take  the  place 
of  planks  or  flashboards.  (183  N.  W. 
454.) 

Electric  Supply  Company  Not  Liable 
for  Death  from  Switch  Not  Installed 
or  Controlled  by  It., — Suit  was  brought 
in  the  Appellate  Court  of  Indiana  (Me- 
Ferran  vs.  Merchants'  Heat  &  Light 
Company)  to  recover  damages  for  the 
death  of  an  employee  of  a  man  who  had 
formerly  generated  his  own  power  but 
had  prior  to  the  accident  contracted 
for  and  was  then  receiving  energy  from 
the  central  station.  The  victim  was 
killed  through  contact  with  e.xposed 
switches  belonging  to  his  employer's 
installation,  which  had  not  been  changed 
in  any  way  by  the  electric  company 
when  it  connected  its  \v\rcs  to  the 
switchboard.  The  Appellate  Court  sus- 
tained the  trial  court  in  instructing  the 
jury  to  return  a  verdict  for  the  defend- 
ant company.     (131  N.  E.  .544.) 

Extent  of  Control  of  Commis.sion 
Over  Public  Utilities. — Refusing  to  find 
the  Public  Utilities  Commission  of  Ohio 
in  error  in  an  action  brought  against 
it  by  the  city  of  Cleveland  to  reverse 
orders  fixing  telephone  rates,  the  Su- 
preme Court  of  Ohio  made  a  general 
statement  of  the  law  governing  utilities 
to  the  following  elTect:  When  the  prop- 
erty of  a  public  utility  corporation  is 
devoted  to  the  public  use,  it  must  b^ 
used  by  the  company  in  the  perform- 
ance of  its  duty  to  the  public  and  in 
this  behalf  is  subject  to  governmental 
supervision  both  as  to  its  use  and  the 


•Tho  left-hand  numbers  refer  to  tlic  volume 
.•ind  the  ristit-hand  numbirs  to  the  page  of 
the  National  Reporter   System. 


compensation  to  be  paid  for  it;  but 
beyond  this  it  has  the  right  to  control 
its  ovai  affairs  and  manage  its  own 
business,  so  long  as  it  does  not  injuri- 
ouslv  affect  the  public  or  exceed  its 
charter  powers.      (131   N.  E.  714.) 

Nevada  Courts  Refu.'sc  to  Review 
Commission  Order  .Making  Rates  Retro- 
active.—  Pointing  out  that  a  state 
commission's  power  to  regulate  and 
establish  rates  is  legislative  rather 
than  judicial  and  is  not  subjected  to 
review  by  a  writ  of  certiorari,  the 
Nevada  Supreme  Court  dismissed  a 
petition  to  review  an  order  of  the 
Public  Service  Commission  of  Nevada 
making  an  irrigation  rate  schedule 
retroactive.  If  the  commission  had 
exceeded  its  powers,  the  remedy  lay 
elsewhere,  the  court  held — perhaps  in 
legal  resistance  to  the  collection  of  the 
rate.     (197  Pac.  582.) 

Contracting  Power  of  Village  Under 
Michigan  Law. — The  village  of  Plain- 
well,  Mich.,  having  sued  the  Eesley 
Light  &  Power  Company,  which  at- 
tempted to  increase  its  charges  above 
those  fixed  in  a  ten-year  contract  with 
the  village,  the  Supreme  Court  of 
Michigan  found  (1)  that  the  village 
had  stated  a  case  for  relief  by  injunc- 
tion, (2)  that  the  rates  fixed  in  a  thirty- 
year  contract  as  modified  in  1913  for  a 
period  of  ten  years  from  that  date 
constituted  a  regulation  by  the  state 
and  were  controlling,  (3)  that  the 
leasonableness  of  rates  must  be  deter- 
mined as  of  the  time  at  which  the  con- 
tract was  made,  and  (4)  that  this  con- 
tract was  not  unconstitutional  because 
it  allowed  five  months  and  twenty-four 
days  to  the  company  for  preparation 
to  perform  over  and  above  the  ten- 
year  term  authorized  by  the  statute 
under  which  the  contract  was  made. 
The  court  held  the  state  commission 
could  not  interfere.     (183  N.  W.  66.) 

Right  of  City  to  Acquire  Utility 
Property  Partly  in  Another  State. — In 
Superior  Water,  Light  &  Power  Com- 
pany vs.  City  of  Superior,  the  Supreme 
Court  of  Wisconsin,  declaring  that  the 
property  and  franchise  of  a  public  util- 
ity corporation  constitute  an  entirety 
partaking  of  the  nature  of  persons! 
property,  overruled  objections  to  the 
acquisition  of  the  utility's  plant  by  the 
city  which  were  based  on  the  fact  that 
a  portion  of  the  intake  extended  beyond 
the  boundaries  of  the  state.  While  the 
state  cannot  condemn  property  beyond 
its  borders,  the  court  held  that  there 
was  ample  power  in  equity  to  compel 
the  company  to  convey  to  the  city  by 
sale  property  in  another  state  whicb 
in  its  character  was  part  of  the  plant 
to  which,  together  with  the  company's 
franchises,  the  city  was  acquiring  title; 
nor  did  such  action  interfere  with  inter- 
state commerce.  In  .so  doing  the  city 
operated  in  its  proprietary  and  not  in 
its  governmental  capacity.  There  was 
nothing,  the  court  observed,  before  it  to 
indicate  that  the  laws  of  Minnesota,  in 
which  the  extra-state  property  was 
situated,  prohibited  a  foreign  municipal- 
ity from  acquiring  property  within  the 
domain  of  that  state.     (183  N.  W.  254.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


The  New  .Jersey  Public  Service  Rail- 
way Company  Valuation. — In  refusing 
to  accept  the  Ford,  Bacon  &  Davis  fig- 
ure of  5125,000,000  as  the  value  of  the 
New  Jersey  Public  Service  Railway 
Company  and  adopting  instead  a  valua- 
tion of  $82,000,000.  the  New  Jersey 
Board  of  Public  Utility  Commissioners 
made  this  obser\"ation  anent  war-time 
costs:  "We  understand  that  it  is  the 
contention  of  the  company  that  in  de- 
termining va,ue  for  the  purpose  of  es- 
tablishing just  and  reasonable  street- 
car fares  the  greater  weight  should  be 
given  to  present  day  prices.  In  fact, 
this  record  contains  the  evidence  of 
many  experts  employed  on  the  part  of 
the  company  in  which  they  have  testi- 
fied to  a  value  based  on  prevailing  prices 
during  1920  and  the  early  part  of  1921. 
which  inflates  the  value  of  the  property 
to  approximately  twice  that  obtained  by 
the  use  of  pre-war  prices.  .  .  .  Can 
any  fair  and  reasonable  man  say  at 
this  time  that  the  public  served  by  this 
company  should  pay  a  fare  based  upon 
the  abnormally  high  prices  caused  by 
the  great  world  war,  while  prices,  ac- 
cording to  the  evidence,  in  the  last  six 
or  eight  months  have  already  declined 
25  per  cent,  the  trade  papers  with  each 
issue  noting  further  declines?" 

Deposits  to  Cover  Cost  of  Extensions 
Condemned. — In  refusing  approval  to 
proposed  rules  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  of 
Baltimore  governing  extensions  and 
service  connections,  the  Maryland  Pub- 
lic Service  Commission  condemned  the 
practice  of  requiring  applicants  for  ser- 
vice extensions  to  make  deposits  cover- 
ing the  cost  of  the  extensions,  sa>nng: 
"It  is  true  that  the  duty  to  serve  under 
any  and  all  circumstances  is  not  abso- 
lute and  that  reasonable  regulations 
may  be  provided  fixing  the  maximum 
capital  outlay  that  the  company  will 
make  to  obtain  new  customers.  A  re- 
quirement that  any  and  all  applicants 
for  service  must  make  an  enforced  loan 
to  the  company  is,  however,  a  patent 
avoidance  of  duty  which  any  reference 
to  the  rights  of  a  utility  enjoying  a 
real  monopoly  only  tends  to  emphasize. 
The  commission  cannot  express  too 
strongly  its  disapproval  of  this  method 
of  procuring  capital.  While  we  must 
not  be  understood  as  holding  that  cir- 
cumstances might  not  arise  justifying 
such  a  means  of  financing,  yet  in  view 
of  the  recent  undertakings  and  outlays 
of  this  company,  and  of  its  present  fin- 
ancial condition  as  evi.ienced  in  its  most 
recent  report  to  the  commission,  no 
justification  can  be  found  for  resort  to 
so  drastic  an  expedient." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Horace  P.  Liversidge,  who  has  been 
appointed  chairman  of  the  prime  mov- 
ers committee  of  the  N.  E.  L.  A.,  suc- 
ceeding N.  A.  Carle,  is  assistant  chief 
engineer  of  the  Philadelphia  Electric 
Company.  Mr.  Liversidge  has  always 
been  actively  interested  in  the  work  of 
various  engineering  societies,  producing 
results  which  have  won  much  apprecia- 


tion. Although  of  a  retiring  disposi- 
tion, his  personal  qualities  have  won 
him  many  close  friends,  and  he  has 
evinced  an  unselfish  readiness  to  help 
others  get  credit  for  much  work  he 
himself  has  done.  He  served  as  chair- 
man of  the  Philadelphia  Section  of  the 
American  Institute  of  Electrical  En- 
gineers in  1016-17,  and  during  the  past 
year  he  held  the  same  office  in  the  Phil- 
adelphia Section  of  the  American  Socie- 
ty of  Mechanical  Engineers.  He  has 
been  active  as  a  member  of  a  num- 
ber of  national  engineering  committees 
and  is  at  present  chairman  of  the  com- 
mittee on  steam  turbines  and  gener- 
ators of  the  Association  of  Edison  Il- 
luminating Companies,  having  served  in 
this  capacity  since  1917.  During  the 
past  year  he  was  also  chairman  of  the 
power  stations  committee  of  the  Amer- 
ican Institute  of  Electrical  Engineers. 
His  activities  in  connection  with  the 
National  Electric  Light  Association 
have  been  directed  largely  to  the  dis- 
charge of  his  duties  as  vice-chairman 
of  the  prime  movers  committe  and  as 
chairman  of  the  sub-committee  on  tur- 
bines. His  appointment  as  chairman  of 
the  prime  movers  committee  will  enable 
him  to  be  of  still  greater  service  to  the 
association.  Mr.  Liversidge  was  bom 
in  Norristown,  Pa.,  Sept.  29,  1878,  and 
was  graduated   in  the  mechanical  arts 


course  at  Drexel  Institute,  Philadelphia, 
in  1897.  He  then  took  up  electrical  en- 
gineering in  the  same  school,  but  left 
before  graduation  to  accept  a  position 
with  the  Edison  Electric  Light  Com- 
pany of  Philadelphia,  which  with  other 
independent  companies  was  later  consol- 
idated into  the  Philadelphia  Electric 
Company.  Mr.  Liversidge  has  been  as- 
sociated with  these  companies  contin- 
uously, serving  successively  as  assist- 
ant superintendent  of  operation,  assist- 
ant superintendent  of  station  design 
and  construction,  operating  engineer  in 
charge  of  all  plants,  and  in  the  position 
he  now  holds.  He  is  a  tireless  worker 
who  knows  how  to  get  things  done. 
There  is  nothing  academic  in  his  make- 
up; on  the  contrary,  he  possesses  that 
enviable  faculty  of  being  able  to  see 
past  theory  into  the  practical  considera- 
tions on  which  the  application  of  theo- 
ries depends.  Mr  Liversidge  is  a  mem- 
ber of  the  American  Institute  of  Elec- 
trical Engineers,  the  American  Society 
of  Mechanical  Engineers,  the  National 
Electric  Light  Association,  the  Engi- 
neers' Club  of  Philadelphia  and  the 
Franklin  Institute. 

David  J.  Guy  of  the  United  States 
Geological  Survey  has  returned  from  an 
investigation  of  power  sites  in  the  Big 
Horn  Canyon  of  Wyoming  and  Montana 
and  in  the  Coos  Bay  region  in  Oregon. 

Robert  Lindsay,  who  was  recently 
elected  president  and  general  manager 
of  the  Cleveland  Electric  Illuminating 
Company,  as  mentioned  in  the  Aug.  13 
issue  of  the  Electrical  World,  has 
been  associated  with  that  company  in 
an  executive  capacity  since  1894.  Mr. 
Lindsay  succeeds  Harrison  Williams  of 
New  York,  who  has  resigned  as  presi- 
dent to  become  chairman  of  the  board 
of  directors.  Mr.  Lindsay's  early  ex- 
perience was  obtained  in  the  labora- 
tories of  Thomas  A.  Edison.  From  there 
he  loft  in  1889  to  become  assistant 
superintendent  of  the  Brooklyn  Edison 
Company  and  through  a  series  of  pro- 
motions became  assistant  general  man- 
ager. When  the  Cleveland  Electric  Il- 
luminating Company  was  formed  in 
1894,  Mr.  Lindsay  was  selected  for  the 
position  of  general  superintendent  in 
charge  of  all  operations.  At  the  time 
he  went  to  Cleveland  the  company  had 
less  than  .500  customers.  Today  it  has 
close  to  180,000,  and  in  addition  it  fur- 
nishes almo.st  all  the  energy  used  by 
the  Cleveland  Railway  Company  and 
interurban  lines  running  out  of  Cleve- 
land. In  this  growth  the  company  has 
been  required  to  improve  its  physi- 
cal property,  and  the  foresight  and 
managerial   ability  which    Mr.   Lindsay 


has  shown  have  gained  for  him  a  rapid 
advancement.  About  1910  he  was  made 
vice-president  and  general  manager, 
which  position  he  held  until  his  recent 
election   as   president. 

H.  R.  Woodrow,  who  has  been  ap- 
pointed chairman  of  the  protective  de- 
vices committee  of  the  A.  I.  E.  E.,  suc- 
ceeding D.  W.  Roper,  is  electrical  en- 
gineer with  Stone  &  Webster,  Inc., 
Boston,  Mass.  Previous  to  1917  Mr. 
Woodrow  was  assistant  chief  electrical 
engineer  of  the  New  York  Edison  Com- 
pany. He  became  associated  with  the 
latter  company  in  1911  and  was  identi- 
fied with  various  investigations  and  de- 
velopments as  an  assistant  to  Philip 
Torchio.  After  his  appointment  as  as- 
sistant chief  electrical  engineer  he  was 
closely   in  touch   with   the   design   and 


operation  of  the  generating  stations  and 
substations  of  the  company.  Mr.  Wood- 
row  has  taken  an  active  interest  in  the 
affairs  of  the  protective  devices  commit- 
tee for  a  number  of  years  and  has  de- 
voted considerable  time  and  study  to 
the  investigation  of  oil-switch  failures. 
He  was  identified  in  a  consulting  ca- 
pacity in  the  design  of  the  Trenton 
Falls  and  Washington  Street  stations  of 
the  Utica  Gas  &  Electric  Company,  the 
new  developments  of  the  Municipal  Gas 
Company,  the  Miller's  Ford  station  at 
Dayton,  the  Williamsburg  station  of 
the  Brooklyn  Rapid  Transit  Company 
and  the  government  plant  at  Nitro,  W. 
Va.  Mr.  Woodrow  was  bom  at  Rock 
Rapids,  Iowa,  in  1887  and  was  grad- 
uated from  the  University  of  Illinois 
in  1909. 

Dr.  A.  S.  McAllister,  formerly  editor 
of  the  Klectkical  World,  who  has  since 
1915  devoted  his  time  to  consulting 
work,  has  been  appointed  chairman  of 
the  publication  committee  of  the  Ameri- 
can Institute  of  Electrical  Engineers. 

Dr.  E.  E.  F.  Creighton,  consulting  en- 
gineer of  the  General  Electric  Company, 
and  a  well-known  research  engineer,  has 
been  appointed  a  member  of  the  meet- 
ings and  papers  committee  of  the 
American  Institute  of  Electrical  En- 
gineers. 
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Charles  H.  Talmage  has  recently 
been  appointed  field  secretary  of  the 
Rocky  Mountain  Electrical  Co-opera- 
tive League,  with  headquarters  in  Salt 
Lake  City,  Utah.  Mr.  Talmage  brings 
to  his  new  position  an  extensive  expe- 
rience, for  he  has  been  in  the  electri- 
cal field  for  more  than  twenty-three 
years.  He  was  bom  on  an  Iowa  farm 
in  187.5,  and  his  first  electrical  associa- 
tion was  in  1898,  when  he  joined  the 
Advance  Electric  Company  of  Indianap- 
olis as  treasurer.  In  1901  he  resigned 
to  become  associated  with  the  Western 
Electric  Company  as  traveling  sales- 
man, covering  the  Illinois  territory  and 
later  taking  a  desk  in  the  Chicago  of- 
fice. In  1904  he  was  transferred  to  the 
Kansas  City  office  of  the  Western  Elec- 
tric Company,  where  he  acted  as  sales 
manager  until  1917.  when  he  was  pro- 
moted  to  the   position  of   manager  of 


Obituarv 


the  company's  Salt  Lake  City  offices. 
In  the  spring  of  this  year,  having  com- 
pleted twenty  years  of  service  with 
the  Western  Electric  Company,  he  re- 
quested a  six  months'  leave  of  absence, 
and  it  was  during  this  leave  that  he 
received  his  recent  appointment.  In 
his  new  capacity  Mr.  Talmage  will  be 
interested  in  the  stimulation  of  sales 
of  electricity  and  electrical  merchan- 
dise in  the  Rocky  Mountain  States. 

F.  E.  Johnson,  Jr.,  vice-president  and 
genei-al  sales  manager  of  the  M.  W. 
Kellogg  Company,  New  York  City,  has 
sailed  from  San  Francisco  for  Japan 
and  India  in  the  interests  of  his  com- 
pany. 

Robert  L.  Ware,  formerly  advertising 
and  sales  manager  of  the  Smith  Signal 
Coi-poration  of  New  York,  has  joined 
the  publicity  and  service  department 
of  the  Society  for  Electrical  Develop- 
ment. Mr.  Ware  brings  to  the  society 
the  benefit  of  broad  experience  in  ad- 
vertising and  sales  stimulation  work, 
having  been  assistant  manufacturing 
manager  of  the  Century  Company,  man- 
ager of  the  Meridian  Press,  assistant 
advertising  manager  of  the  Interchurch 
World  Movement  and  vice-president  of 
the  Automobile  Signal  Association  of 
North  America. 


Robert  Ten  Eyck  Lozier,  who  died  of 
[ineumonia  on  Aug.  21,  was  a  well- 
known  pioneer  in  electrical  work.  Mr. 
Lozier  was  born  at  South  Nonvalk. 
Conn.,  May  .5,  1868.  In  1883  he  secured 
employment  with  Thomas  A.  Edison, 
and  he  worked  on  the  construction  of 
some  of  the  early  electric  light  plants 
built  in  this  country.  When  Mr.  Edi- 
son transferred  the  work  of  the  con- 
struction department  to  the  United 
Edison  Company,  Mr.  Lozier  was  de- 
tailed to  the  Edison  Machine  Works 
and  later  placed  in  charge  of  the  test- 
ing department.  While  there  he  as- 
sisted in  the  e.xperiments  on  the  Edi- 
son field  railway  and  the  Sims  electric 
torpedo.  At  that  time  Frank  Sprague 
was  developing  his  motors,  and  Mr. 
Lozier  ran  the  Sprague  power  station 
in  connection  with  the  demonstration 
made  on  the  Thirty-fourth  Street  shut- 
tle of  the  Third  Avenue  road  in  New 
York.  About  1887,  when  the  Edison 
Machine  Works  were  transferred  to 
Schenectady,  Mr.  Sprague  opened  his 
ixperimental  shop  in  Thirtieth  Street, 
and  Mr.  Lozier  was  placed  in  charge 
of  testing  and  worked  with  him  in  de- 
veloping the  drum  type  of  controller 
with  its  multiple  contacts. 

Owing  to  his  father's  ill  health,  Mr. 
Lozier  gave  up  the  work  with  Mr. 
Sprague  and  took  up  his  father's  real 
estate  business.  He  later  was  able, 
however,  to  return  to  the  Edison  labora- 
tories at  Orange,  N.  J.  Soon  after 
that  he  was  transferred  to  Chicago  and 
placed  in  charge  of  the  testing  depart- 
ment of  Leonard  &  Izard,  who  had  the 
Western  agency  for  the  United  Edison 
Company.  When  the  Edison  General 
Electric  Company  was  foiTiied  in  1889 
and  the  business  of  Leonard  &  Izard 
was  absorbed,  the  late  H.  Ward  Leonard 
took  up  the  general  management  of 
the  new  company  and  Mr.  Lozier  was 
appointed  district  engineer  of  the  Chi- 
cago office.  Shortly  after  he  was  trans- 
ferred to  the  inspection  department, 
with  headquarters  in  New  York,  and 
eventually  he  was  placed  in  charge  of 
that  department.  Later  he  receivc<l 
charge  of  the  incandescent-lamp  sales 
of  the  Eastern  district,  and  he  was  ad- 
vanced to  be  technical  assistant  to  S. 
Dana  Greene  on  the  formation  of  the 
General  Electric  Company  in  1892. 
When  the  general  offices  of  that  com- 
pany were  transferred  to  Schenectady 
Mr.  Lozier  was  appointed  assistant  gen- 
eral manager  of  the  lighting  depart- 
ment. Soon  after  that,  however,  he  re- 
signed to  enter  into  partnership  with 
Aldred  K.  Warren,  under  the  name  of 
Warren  &  Lozier.  That  firm  took  over 
the  repair  business  of  the  General  Elec- 
tric Company  and  also  did  installation 
work  for  the  Siemens-Halske  Company 
(the  American  concern).  .\t  the  end 
of  a  year  and  a  half  he  sold  his  inter- 
est to  Mr.  Warren  and  went  abroad  for 
several  months.  Upon  returning  he 
entered   into   partnership   with   George 


Bullock  under  the  name  of  the  Bullock 
Electric  Company,  which  was  organized 
to  handle  the  sales  of  the  Bullock  Elec- 
tric Manufacturing  Company.  The  for- 
mer company  was  eventually  absorbed 
by  the  latter  and  Mr.  Lozier  was  ap- 
pointed Eastern  sales  manager  and 
later  general  sales  manager  of  the 
company.  During  that  period  he  had 
a  great  deal  to  do  with  the  development 
and  introduction  of  individual  motor 
drives  and  the  application  of  the 
multiple-voltage  and  "teaser"  systems 
of  motor  control.  His  connection  with 
the  Bullock  interests  covered  a  period 
of  about  eight  years. 

When  the  Allis-Chalmers  Company 
bought  out  the  Bullock  company,  Mr. 
Lozier  made  an  alliance  with  Robert 
Lundell  through  which  his  new  patents 
were  placed  with  the  National  Electric 
Company    of    Milwaukee.      About    this 


tmie  he  was  employed  in  a  confidential 
capacity  with  Benjamin  Guggenheim 
with  particular  reference  to  the  gas- 
engine  business  which  he  was  carry- 
ing on  through  the  Power  &  Mining 
Machinery  Company.  On  completion  of 
that  work  Mr.  Lozier  opened  an  office 
in  New  York  for  Dodge  &  Day  of  Phila- 
delphia. When  that  office  was  closed 
owing  to  the  panic  of  1907,  he  opened 
his  own  consulting  office,  which  he  car- 
ried on  for  three  or  four  years  and 
until  he  accepted  the  position  of  vice- 
president  and  general  manager  of 
Kountze  Brothers,  bankei-s,  interested 
in  developing  public  utility  and  hydro- 
electric properties.  During  the  past  few 
years  Mr.  Lozior  had  carried  on  a  large 
practice  as  consulting  engineer  in  New 
York  City,  being  retained  as  industrial 
consultant  for  the  National  Conduit  & 
Cable  Company,  Inc.,  and  the  Standard 
Underground  Cable  Company.  During 
the  war  he  was  executive  assistant  to 
the  consulting  engineer  of  the  naval 
aircraft  factory  at  the  Philadelphia 
Navy  Yard.  His  thirty-eight  years  of 
successful  business  life  included  all  the 
larger  aspects  of  administration,  engi- 
neering, production  and  marketing.  He 
established  a  wide  acquaintance  owing 
to  his  genial  personality. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Wage  Reductions  Announced  by  U.  S. 
Steel  Corporation 

EFFECTIVE  Aug.  29,  the  United  SUtes  Steel  Corpora- 
tion will  make  a  further  reduction  in  wages  paid 
to  day  labor  from  the  rate  of  37  cents  an  hour  to  30  cents 
an  hour,  and  other  wages  and  salaries  will  be  equitably  ad- 
justed, according  to  Judge  Gary.  This  is  the  third  reduc- 
tion put  into  effect  this  year,  an  approximate  20  per  cent 
reduction  having  gone  into  effect  the  middle  of  May  and 
time-and-one-half  for  overtime  being  abolished  the  middle 
of  July.  Independent  steel  producers  are  reported  paying 
rates  not  higher  than  30  cents. 

At  the  prevailing  scale  of  steel  prices  Judge  Gary  states 
that  it  is  necessary,  to  lower  wage  rates  as  these  prices 
are  too  low  to  compare  favorably  with  production  costs.  Of- 
ficers of  other  steel  companies,  too,  are  of  the  opinion  that 
under  present  producing  costs  the  finished  price  is  too  low 
to  return  a  fair  profit.  Freight,  fuel  and  labor  charges  are 
the  predominating  factors  which  are  responsible  for  these 
high  costs,  and  with  these  factors  even  approximating  their 
present  levels  there  is  no  chance  for  lower  steel  prices. 


1920  Transformer  Exports  Reacli  Total 
of  $4,803,1  S8 

WHEN  drawing  a  comparison  of  transformer  exports 
from  the  United  States  in  the  years  1019  and  1920 
the  growth  of  this  trade  is  shown  very  clearly  in  an  in- 
crease in  value  of  over  2^  per  cent  in  the  latter  ye'ar.  Ex- 
ports in  1920  amounted  to  $4,803,1.58,  while  in  1919  they 
totaled  ■$3,787,851,  an  increase  for  1920  of  over  one  million 
dollars.  The  figures  for  1918  were  $3,.528,673  and  for  1917 
$1,747,884. 
An  interesting  condition  in  the  value  of  monthly  exports 


1920  ANP   1919  TRANSFORMER  F.XPORTS 

Vnluenf  1920 
Kxport? 

British  Indi« 748.049 

Branil 564,636 

Japan  454.676 

Spain  330,735 

rliina  329,869 

Tuba  284,029 

Australia  254,016 

Mexico  214,328 

Canada  166.811 

Franre  124,935 

Portiinal 115.874 

Norway 108.303 

nolKium .  92,245 

Out.li  Faifl  Indiri • 78.757 

Panama 74,806 

Prru 66,705 

\.-wZralnn.l  66,290 

fhilc  60,063 

Argentina      59,220 

nriti"li  .South  Africa 57.968 

Russia  in  Kurope 51,000 

Forf.v-four  fit  her  enuntriesiniportirp:  t'anpformerjt  499,843 

Tol.-il  4.803,158 


},787,8SI 


is  indicated  in  that  the  exports  of  the  corri'sponding  months 
in  these  two  years  as  a  whole  go  up  and  down  together. 
The  high  and  low  peaks  of  the  last  half  of  1920  vary  tre- 
mendously. The  highest  monthly  valuf  in  1920  came  in 
October  with  $7Kr),:i00.  a  value  greater  than  the  total  trans- 
former exports  of  the  year  lOl.").  The  highest  for  1919  came 
in  March  with  $449,077. 

The  table  lists  all  the  countries  whose  exports  in   1920 
amounted  to  $50,000  or  more  in  transformers.     Of  these 


twenty-one  countries  sixteen  took  over  that  same  value  in 

1919,  although  none  of  them  except  Russia  in  Eui-ope  hold 
their  corresponding  position  in  line  for  both  years.  Brit- 
ish India  increased  her  imports  over  six  times  in  1920, 
Panama  increased  over  five  times,  Russia  in  Europe  in- 
creased fifteen  times,  but  her  total  came  only  to  $51,000  in 

1920,  and  Belgium  increased  nearly  six  times.  Chile  cut 
her  imports  in  1920  into  quarters.  Most  of  the  other  coun- 
tries varied  comparatively  little  in  the  two  years,  although 
the  total  net  increase  in  1920  was  sufficient  to  add  a 
million  dollars. 

Asia  imported  the  most  with  32  per  cent  of  the  total, 
Europe  was  next  with  17  per  cent.  South  America  followed 
with  16  per  cent.  North  America  with  14  per  cent  and  the 
islands  southeast  of  Asia  took  8  per  cent.  The  forty-four 
other  countries  importing  less  than  $50,000  each  from  the 
United  States  took  just  over  10. per  cent  of  the  total  of 
transformers.    In  1919  these  outside  countries  took  over  14 
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per  cent  of  the  total  for  that  year.  It  may  he  of  interest 
to  note  in  passing  that  the  total  exports  of  transformers 
for  the  first  five  months  of  1921  amount  to  $4,497,288,  which 
is  nearly  equal  to  the  total  for  the  year  1920. 

The  figures  herein  were  compiled  by  Electrical  Worlp 
from  data  received  from  the  Bureau  of  Foreign  and  Domes- 
tic Commerce. 

Revival  Shown  in  Demand  for 
Watt-Hour  Meters 

MANUFACTURERS  of  watt-hour  meters  as  a  whole 
are  noticing  a  turn  for  the  better  nod  and  over 
the  past  month,  and  certain  of  them  report  better  orders 
each  succeeding  week  in  July  and  August.  At  the  same 
time  the  demand  is  still  well  below  that  of  last  year  at 
this  time,  and  production  is  off  from  about  50  to  75  per 
cent  of  what  it  was  the  first  of  this  year.  As  one  manu- 
facturer puts  it:  "It  is  safe  to  say  that  there  is  just  as 
much  demand  for  electricity  today  as  there  was  a  year  ago; 
however,  there  is  not  the  activity  in  reference  to  connect- 
ing up  new  consumers." 

Certain  sections  of  the  countrv  have  reported  consid- 
frable  activity  in  line  extensions  for  the  most  part  only 
short  extensions,  though.  Still,  these  require  metering.  The 
Southwest,  Middle  West  and  Southeast  have  been  reported 
noticeable  in  this  respect,  and  the  New  York  territory  bar 
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been  turning  in  better  meter  orders  in  the  past  month. 
Home-building  campaigns  have  borne  fruit  in  many  locali- 
ties, and  in  some  of  these  meter  connections  better  than 
those  in  the  same  period  of  1920  have  been  made. 

Manufacturers  are  optimistic  over  the  outlook  for  this 
fall.  September  and  October  have  been  spoken  of  as  aus- 
picious months  for  a  revival  in  buying  to  overcome  the 
hand-to-mouth  buying  of  most  central-station  companies 
throughout  this  year.  Ample  stocks  are  reported  in  pro- 
ducers' warehouses,  with  a  virtual  lack  of  stocks  in  many 
central-station  warehouses.  In  some  cases  these  utility 
stocks  of  meters  have  been  of  such  a  nature  that  cus- 
tomers' services  have  not  been  adequately  protected  in 
the  everyday  run  of  business. 


Electric  Motor  Market  Demands  Intensive 
Sales  Efforts 

<<T7'ASY  times  are  going  rather  than  hard  times  com- 
J— -<  ing,"  remarked  a  leading  electric  motor  manufac- 
turing executive  to  a  representative  of  the  Electrical 
World  a  few  days  ago  in  response  to  an  inquiry  as  to  the 
sales  outlook  in  that  field.  It  is  the  belief  of  those  in  closest 
touch  with  market  conditions  that  the  most  intensive  sales 
efforts  will  be  required  henceforth  for  a  considerable  period 
in  order  to  supply  the  industries  of  this  country  with  a 
motor  output  commensurate  with  the  manufacturing  re- 
sources now  available.  That  a  large  potential  market  ex- 
ists is  scarcely  open  to  question.  The  electrification  of  the 
home  has  by  no  means  been  completed,  and  throughout 
American  industry  more  efficient  use  of  machinery  and 
more  economical  methods  of  production  must  be  provided 
in  order  to  meet  foreign  competition. 

A  recent  survey  of  conditions  in  the  plants  of  about  a 
dozen  motor  manufacturers  indicated  a  present  output  of 
30  to  40  per  cent  of  last  year's  business.  Some  foreign 
competition  is  being  felt  in  this  country,  but  as  yet  there 
has  not  been  time  for  the  quality  of  this  equipment  to  have 
an  adequate  service  test  here.  Large  users  of  motors  are 
therefore  very  slow  to  purchase  equipment  of  this  sort 
from  overseas  shops,  apart  from  price  considerations. 

In  American  electric  motor  factories  the  liquidation  of 
labor  has  not  been  completed,  but  there  is  some  reason  to 
believe  that  this  process  will  not  require  more  than  two 
or  three  months  more,  a  representative  producer  intimates. 
Raw  material  prices  are  now  favorable  to  lower-cost  pro- 
duction, and  as  stocks  of  higher-priced  copper,  steel  and 
insulating  material  are  worked  off  the  situation  should  im- 
prove. The  immediate  source  of  business,  it  is  believed, 
for  integral  horsepower  motors  is  to  be  found  in  a  cultiva- 
tion of  diversified  applications  along  broader  lines  than 
hitherto.  Small-order  business  must  have  the  best  engi- 
neering and  commercial  attention;  field  service  by  manu- 
facturers should  run  to  the  best  standards,  and  in  frac- 
tional horsepower  ratings  an  unsaturated  field  of  service 
av/aits  inventive  ability  and  first-class  sales  effort.  Deliv- 
eries are  so  easy  that  service  should  make  new  records  and 
new  friends  all  along  the  line  from  manufacturer  to  dis- 
tributer and  retailer. 


The  electrical  trade  does  not  look  for  much  resumption  in 
business  this  year  and  it  is  felt  that  the  present  condition 
will  extend  until  next  spring.  Generally  speaking,  while 
there  is  a  spirit  of  unrest  throughout  the  country  the 
general  impression  seems  to  be  that  money  is  being  kept 
out  of  many  enterprises  in  the  belief  that  there  will  be  a 
general  decline  in  prices.  Unemployment  amongst  trade 
unions  amounted  to  16.27  per  cent  of  the  total  membership 
at  the  beginning  of  May  as  compared  with  16.48  per  cent 
at  the  beginning  of  April  and  2. .52  per  cent  early  in  May, 
1920.  From  a  recent  government  report  from  more  than 
.5,000  manufacturers  in  Canada  there  is  a  slow  but  steady 
improvement  in  the  volume  of  employment. 

In  the  building  line,  for  the  first  six  months  of  this  year 
there  has  been  a  drop  in  building  contracts  let  compared 
with  last  year.  The  figures  for  1921  are  $111,000,000  and 
for  1920,  $145,000,000.  Of  this  approximately  $100,000,000 
represents  residential,  commercial  and  industrial  building, 
the  balance  going  to  engineering  contracts,  bridges,  roads, 
etc.  It  is  estimated  that  $2,000,000  of  electrical  materials 
put  into  these  buildings  in  the  initial  stages  will  cover  the 
primary  electrical  needs. 

With  the  scarcity  of  residences  in  Canada  there  is  every 
reason  to  believe  that  residential  building  will  boom  pro- 
vided labor  can  be  prevailed  upon  to  accept  wage  reductions. 
There  seems  to  be  no  doubt  that  the  money  for  building 
would  be  forthcoming  if  labor  prices  would  drop,  as 
materials  have  a  tendency  to  do;  but  most  of  the  unrest 
appears  to  be  centered  in  the  building  trades.  The  cost 
of  the  weekly  family  budget  of  staple  foods  continues  to 
decline,  however,  averaging  $12.25  at  the  beginning  of 
May  as  compared  with  $12.68  in  April,  $16.65  in  May,  1920, 
$13.53  in  May,  1919,  and  $7.52  in  May,  1914.  This  question 
of  food  prices,  it  is  felt,  is  one  which  must  be  considered  by 
the  government  in  order  that  labor  can  be  more  reasonably 
expected  to  accept  smaller  wages. 


Canadian  Conditions  as  Seen  by 
Electrical  Manufacturer 

CONDITIONS  in  the  electrical  industry  in  Canada  appear 
to  be  not  very  dissimilar  to  those  ruling  in  the  United 
States.  According  to  the  estimate  of  a  representative  elec- 
trical manufacturer  in  that  northern  country  electrical 
manufacturers  are  working  at  a  capacity  of  about  45  per 
cent  and  supply  jobbers  are  purchasing  stocks  on  an 
average  of  a  forty-five-day  basis  although  the  stocks 
already  on  hand  would  probably  average  180  days  invest- 
ment. 

The  credit  situation,  so  far  as  this  reporting  company  is 
concerned,  is  considered  satisfactory.  Collections  are  good 
but  no  extensions  are  being  made  except  in  cases  where 
interest-bearing  paper  and  sufficiently  large  margin  of 
profit  can  justify  carrying. 


Metal  Market  Situation 

COPPER  sales  are  quiet  again  after  their  improvement 
a  couple  v.-eeks  ago,  when  the  approximate  12-cent 
level  for  electrolytic  was  established.  Considerable  ton- 
nage was  bought  then,  and  the  market  apparently  is  sat- 
isfied for  the  time  being.  At  the  same  time,  it  is  felt  that 
if  money  were  available  to  finance  the  deals  some  more 
good  sales  would  be  made  for  spot  delivery  at  12  cents  de- 
livered. In  fact,  probably  i  cent  under  this  figure  would  be 
accepted,  delivered,  for  cash  and  quick  shipment.  Septem- 
ber delivery  is  quoted  at  12  cents  also,  although  some  pro- 
ducers are  holding  for  121  cents,  delivered. 

Considerable  attention  is  directed  to  the  London  market, 
where  standard  spot  copper  is  lower  by  £3  12s.  than  it  was 
a  week  ago.  This  is  having  a  slight  weakening  effect  on 
the  outside  market  here,  where  some  offerings  were  made 
at  Hi  cents,  refinery,  for  spot,  which  is  about  equivalent 
to  11?  cents  delivered.  Apparently  it  is  the  intention  of 
the  London  copper  companies  to  attempt  to  depress  the 
American  market  through,  their  lower  quotations  and  thereby 
gain  back  the  London  Metal  Exchange  as  headquarters  for 
copper  quotations,  a  position  held  in  price  quotations  before 
the  war. 

NEW  YORK  METAL  MARKET  PRICES 

AiK.  16.  1911  Aug.  27.  1»2I 

Copper                                                                    £        s     d  £       s       d 

London,  standard  spot 69       17     6  66      0       0 

Cents  per  Pound  Cents  per  Pound 

I'rinu-Lakc 12  2S  12   25 

lOlei-trolvtic 12  00  12  00 

(Vsting II   50  II   37) 

Wirota.-ie 13   50—14  00  13   50—14  00 

Lead    trust  price 4  40  4   40 

Antimonv , 4  55  4  50 

.Nickel,  ingot ;..; 4100  41.00 

Sheet  line.  f.  o.  b.  smelter 10  00  10  00 

Zinc,  spot 4  70  4  65 

Tin 26  12!  26  12) 

A\uminum.  98  to  99percent 24  50  24  50 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Hcivv  copper  and  wire 9.50—10  00  9  50     «  75 

Bra5s,hcavy 4  50—4  75  4  50-4  75 

Brasa.light 3  75—4  00  3  75—4  00 

Lead.heaxY 3  25—  J  37)  3  25-3   371 

Zinc,  old  »<iap 2  00—2  25  2  00-2.25 
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The  Week 

EN  TRADE 


Prices   When   Quoted    Are    Those   Prevailing   at   the 

Opening  of  Business  on  Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


ACXrVITY  in  the  jobbing  trade  is  quite  spotty  this 
week.  There  is  improvement  in  New  England,  how- 
ever, where  the  number  and  variety  of  small  orders  are 
increasing.  Collections,  too,  are  improving  there.  In  St. 
Louis,  while  unsettled  wage  questions  are  curtailing  build- 
ing, jobbers  are  making  a  little  better  turnover.  Change 
from  isolated-plant  to  central-station  service  is  quite  active. 
The  steady  volume  of  small  orders  is  expected  to  provide 
a  good  month  to  Chicago  territory  jobbei-s,  and  small  ap- 
pliances and  line  materials  are  moving  pretty  well. 

New  York  is  quiet  this  week,  although  general  conditions 
are  steadily  upward.  Line  materials  are  being  used  in 
better  quantity  again  in  the  Southeastern  States. 

In  the  West  the  agricultural  returns  promise  big  reward. 
Good  crops  are  reported  in  the  Intermountain  region,  and 
more  money  is  in  circulation  in  some  regions  there.  Apples 
are  selling  well  in  the  Northwest  and  the  salmon  exports 
have  been  good.     The  electrical  trade,  however,  is  quiet. 

NEW  YORK 

Jobbers  report  that  there  has  been  no  change  in  condi- 
tions since  last  week,  although  the  general  impression  is 
that  a  gradual  improvement  is  under  way.  Among  the 
encouraging  signs  is  the  fact  that  recently  there  have  been 
several  requests  for  bids  on  conduit  in  carload  lots  and 
jobbers  are  confident  that  more  of  this  business  is  within 
hailing  distance  at  last. 

August  sales  have  so  far  held  up  well  with  those  for 
.July,  and  considering  that  August  is  usually  a  poor  month, 
this  way  be  taken  as  a  forerunner  of  renewed  activity 
during  the  fall.  Increased  building  activity  has  been 
noticeable  both  in  the  business  and  residential  districts, 
and  unless  severe  weather  conditions  are  encountered  this 
activity  is  expected   to  increase   during   the   winter. 

Little  if  any  change  has  been  noted  in  the  demand  for 
heating  appliances.  Irons  are  moving  steadily  and  some 
small  orders  have  appeared  for  headlight  heaters.  On  the 
latter  appliance  dealers  are  inclined  to  wait  on  weather 
conditions  and  the  jobbers  are  also  inclined  to  mark  time 
before  ordering  because  of  the  stocks  carried  over. 

Collections  show  no  change,  but  there  is  little  complaint 
of  a  large  amount  of  outstanding  overdue  accounts. 

Conduit. — In  some  quarters  there  has  been  a  slight  shad- 
ing of  prices  during  the  past  week,  but  for  the  most  part 
the  same  level  as  last  reported  prevails.  This  week  the 
following  prices  were  quoted:  For  J-in.  hlack,  in  2,.500-ft. 
lots,  $.n4  to  $.5.^);  ^in.,  $7.?  to  $7*;,  »nA  1-in.,  $106  to  $108. 
Galvanized  pipe  in  the  same  sizes  is  quoted  as  follows: 
$60  to  $6.3..58,  $80  to  $82..'57  and  $116..S7  to  $118.66.  There 
has  been  some  movement  and  several  requests  for  bids  on 
carload  lots  have  appeared  on  the  market.  Stocks  are 
ample    for   the    usual    size    of    orders    at    this    time. 

Flexible  Armored  Conductor. —  No  particular  change  has 
been  noticed  in  the  demand  for  this  material.  Orders  are 
only  for  quantities  to  cover  immediate  requirements,  and 
stocks  are  fair  to  good.  No.  14,  two-wire,  single-strip  is 
quoted  at  $4H  per  1,000  ft.  A  few  sales  in  quantities  have 
been  reported  at  slightly  less  than  the  above  figure,  but 
there  is  little  tendency  toward  price  rutting. 

Rubber-Covered  Wire. — Stocks  are  good  and  demand  re- 
mains about  as  reported  last  week.  Sales  arc  erratic  ami 
orders  are  for  small  quantities.  No.  14  rubber-covered  in 
lots  of  5,000  ft.  and  less  is  quoted  at  $6.2.'>  to  $6.77  pc" 
1,000  ft. 


Metal  Molding. — A  new  discount  has  been  announced  on 
this  material.  The  new  price  figures  $5.60  per  100  ft.  as 
against  $5.92  formerly.  There  has  been  no  appreciable 
change  in  the  demand  for  this  material,  and  the  stocks 
carried  are  small  to  moderate. 

Sockets. — On  sockets,  pull,  key  and  keyless,  jobbers  are 
quoting  24  to  26  per  cent  discount  in  standard  packages. 
Jobbers'  stocks  are  well  supplied  and  the  demand  is  mod- 
erate. 

Non-Metallic  Flexible  Conduit. — Stocks  are  small,  and 
what  demand  there  is  comes  from  outlying  districts.  Prices 
are  unchanged.  In  1,000-ft.  lots  prices  quoted  are,  for 
o^-in.,  $21  to  $22;  1-in.,  $23  to  $24,  and  Mn.,  $36. 

Air  Heaters. — With  cooler  weather  during  the  past  few 
days  there  have  been  a  few  sales  of  heaters  in  the  sub- 
urban districts.  Sales  are  light,  however,  and  as  yet  there 
has  been  no  indication  of  buying  for  the  fall  and  winter 
demand.  Jobbers  have  fair  stocks  carried  over  from  last 
year  because  of  the  general  mild  weather  conditions  last 
winter. 

Heating  .\ppliances. — Still  no  increase  in  the  demand  for 
heating  devices  has  been  noted.  Jobhrrs,  however,  expect 
to  see  activity  in  this  line  within  the  next  month. 


CHICAGO 

Another  week  of  fairly  steady  prices  has  injected  some 
optimism  into  the  local  situation.  The  month  will  run 
about  even  with  July,  according  to  several  jobbers,  while 
others  report  a  steady  flow  of  small  orders  that  will  give 
them  the  best  month's  sales  since  May.  Business  in  smaller 
appliances  has  picked  up  in  the  last  month,  but  the  larger 
appliances,  such  as  washing  machines,  vacuum  cleaners, 
sewing  machines,  etc.,  remain  vei-j'  hard  to  move.  This  is 
easy  to  explain  when  it  is  considered  that  150,000  Chicago 
wage  earners  are  out  of  work.  One  large  contractor- 
dealer  told  his  jobber  recently  he  had  not  sold  a  washing 
machine  in  four  months,  and  this  incident  may  be  considered 
typical. 

There  has  been  no  betterment  in  the  building  situation 
and  sales  of  construction  materials  continue  to  be  small, 
though  there  is  some  encouragement  in  the  numerous  in- 
quiries. Residences  and  small  apartments  are  being  built 
in  greater  numbers  than  during  July,  but  the  volume  of 
this  business  is  not  great  enough  to  make  up  for  the  lack 
of  industrial  and  commercial  construction. 

The  slight  flurry  in  railroad  buying  and  the  steel  industry 
noted  several  weeks  ago  has  not  continued,  and  there  have 
been  no  further  signs  of  increased  manufacturing  activity. 
The  movement  of  farm  products  has  received  a  severe  set- 
back in  the  new  low  prices  for  grain  and  live  stock.  Vari- 
ous Chicago  interests  have  even  gone  to  the  length  of 
asking  Middle  West  farmers  to  stay  out  of  the  market 
for  thirty  days. 

Wire. — There  are  fairly  good  sales  of  rubber-covered 
wire,  though  orders  are  individually  small,  while  weather- 
proof is  not  in  such  good  demand.  Prices  seem  to  have 
become  considerably  more  stabilized  than  was  the  case  a 
month  ago.  No.  8  bare  copper  wire  is  quoted  at  15J  cents 
per  pound  in  1,000-lb.  lots.  Weather-proof  is  being  offered 
at  16  cents  per  pound  in  1,000-lb.  lots  for  No.  6  triple- 
braid.     No.    14  rubber-covered  is  $6. .50  per   1,000  ft. 

Conduit. — .Jobbers'  stocks  arc  running  about  sixty  days 
on  the  basis  of  present  demand,  which  is  comparatively 
light.  Not  many  orders  are  being  placed.  Quotations  re- 
main unchanged,  and  a  representative  price  is  $55  per 
1,000  ft.  in  5,000-ft.  lots  for  the  *-in.  black. 

Schedule  Material. — Prices  remain  unchanged,  but  it  is 
doubtful  whether  any  sort  of  price  inducement  would  suf- 
fice to  move  jobbers'  stocks  much  as  contractors  already 
have  good  supplies  and  are  awaiting  action  in  the  building 
situation.  Distributers  have  from  thirty  to  sixty  days' 
stocks  on   their  shelves. 

I'ole-Mne  Hardware. — Maintenance  work  in  rural  sec- 
tions and  customers'  extensions  locally  arc  keeping  this 
material  moving  fairly  well,  but  the  uncertainty  of  the 
steel  situation  is  discouraging  heavy  buying.  Jobbers' 
stocks  average  about  thirty  days.  Prices  have  remained 
.steady  since  the  middle  of  June. 
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Meters.— "Demand  has  quieted  somewhat,  but  sales  arc 
still  good  compared  with  those  of  other  lines  of  apparatus 
and  supplies.  Local  jobbers'  territory  is  almost  entirely 
rural  and  numerous  inquiries  are  cominc  in  from  central- 
station  companies  supplying  small  municipalities  and  farm 
lines. 

Transformers. — Distribution  transformers  are  selling  well 
to  the  small  electric  light  and  power  companies  in  the 
Middle  West,  and  deliveries  are  being  made  out  of  stock. 
Power  transformers  are  not  finding  so  good  a  market, 
though  some  sales  have  been  made  recently. 


BOSTON 


Further  moderate  improvement  in  trade  is  apparent  this 
■week  in  jobbing  circles.  Although  a  number  of  large  con- 
tracts are  held  in  abeyance,  the  number  and  variety  of 
small  orders  is  increasing  materially.  By  taking  losses 
on  certain  slow-moving  items  stocks  have  been  lowered 
considerably  in  distributers'  warehouses.  Collections  are 
also  improving  to  some  extent.  Prices  weakened  on  weather- 
proof wire  last  week  and  porcelain  is  soft  on  current 
quotations.  Electrical  contractors  are  more  active,  some 
being  literally  hard-pressed  to  complete  work  in  progress 
with  present  facilities.  Many  small  jobs  are  under  way, 
and  the  letting  of  contracts  for  industrial  buildings  and 
public  structures  of  minor  importance  is  helping  to  fill 
the  valley  in  the  depression.  Labor  conditions  are  much 
better  in  the  electrical  field  than  for  some  time,  the  open- 
shop  drive  giving  evidence  of  lasting  success. 

Wire. — Prices  on  good-sized  orders  exhibit  sharp  com- 
petition. Fair  sales  are  reported,  rubber-covered  No.  14 
wire  selling  around  $6.25  to  $6.50  per  1,000  ft.  in  5,000-ft. 
lots.  Weatherproof  is  moving  on  a  15-cent  base  and  bare 
copper  wire  on  a  14J-cent  base. 

Washers. — A  recent  price  cut  by  a  large  maker  has  dis- 
turbed the  market  locally  to  some  degree,  but  sales  are 
still  beinp  recorded  in  very  fair  volume.  A  good  fall 
business  is  expected,  and  assiduous  cultivation  of  the  east- 
ern Massachusetts  territory  reveals  that  the  market  is 
very  far  from  saturated. 

Fixiures. — Activity  in  new  schoolhouse  constnjction  and 
the  betterment  of  old  installations  arc  resulting  in  a  good 
sale  of  fixtures.  Industrial  fixture  demand  is  dull,  but 
new  residential  building  is  absorbing  some  material.  Prices 
are  reported  close  to  the  pre-war  level  and  the  outlook  is 
excellent.  The  industrial  lighting  exhibit  at  the  old  Tech- 
nology buildings  in  Boston  is  arousing  much  interest  in 
improved   methods   of  illumination. 

Lamps. — Trade  is  responding  to  the  shortening  daylight 
hours,  although  no  heavy  business  is  reported  except  in  the 
21  c.p.  automobile  headlight  lamps,  150,000  of  which  have 
recently  been  sold  by  one  manufacturer  since  the  law  be- 
came effective.  Extension  of  this  business  to  other  parts 
of  New  England  is  anticipated  in  the  fall. 

Porcelain. — Prices  hit  a  new  low  point  last  week  in  the 
Boston  district.  Three-inch  tubes  sold  for  $4.G0  per  1,000 
in  barrel  lots  at  the  end  of  the  week,  "Nail-it"  knobs  mov- 
ing at  $14  per  1,000  in  the  same  lots.  Until  house  wiring 
becomes  more  active  the  movement  of  this  class  of  material 
seems  likely  to  be  slow. 

Tape. — A  dull  market  is  reported,  with  occasional  buy- 
ing by  large  industrial  or  public  utility  customers.  Prices 
are  steady  at  present,  100-lb.  lots  of  :i-in.  black  tape  moving 
at  40  cents  per  pound. 

Rigid  Conduit. — Steady  prices  and  small-order  business 
feature  the  market. 

Flexible  Armored  Conductor. — Sales  reflect  somewhat  bet- 
ter business,  although  nothing  startling  is  evident  in  the 
market  for  wiring  materials.  No.  14  sold  Monday  at  Bos- 
ton around  $49  to  $50  per  1,000  ft.  in  2,500-ft.  lots. 

Ranges. — Moderate  sales  continue  and  sustained  sales 
effort  is  yielding  occasional  carload  oi-ders,  according  to  a 
representative  maker.  Business  is  better  than  earlier  in 
the  year  it  is  stated.  Stocks  are  ample  and  prices  are 
firm. 


ATLANTA 

The  midsummer  slump  in  activities  is  reflected  in  the 
electrical  jobbing  lines,  business  for  the  past  week  being 
somewhat  less  active  than  for  several  weeks  prior.  There 
is  nothing  unusual  in  this  condition  as  there  is  always  a 
falling  ofF  in  activities  at  this  time  of  the  year.  .Jobbers 
report  little  new  activity  in  industrial  lines,  but  repairs 
by  municipalities  and  small  central  stations  are  ser\'ing 
to  sustain  a  steady  market  for  poles,  cross-arms  and  pole- 
line  hardware.  Electrical  building  materials  are  also 
steadier  than  for  some  time  past.  Reports  from  various 
cities  in  the  section  show  a  much  healthier  condition  than 
has  existed  since  1920.  Non-employment  in  New  Orleans 
has  fallen  to  only  4  per  cent.  Increases  in  the  price 
of  raw  sugar  and  the  export  trade  in  rice,  as  well  as 
increase  in  lumber,  have  served  materially  to  strengthen 
conditions  in  this  locaility,  while  middle  and  south  Georgia, 
Florida,  Mississippi  and  west  Alabama  report  the  outlook 
as  improved. 

Ornamental  Street-Lighting  Equipment. — A  reduction  in 
price  has  been  noted  in  posts  during  the  past  two  weeks. 
Business  has  picked  up  slightly,  especially  in  the  municipal 
field.  A  number  of  cities  are  extending  their  present  "white 
ways"  and  others  are  putting  in  new  systems.  Manufac- 
turers of  this  material  are  optimistic  as  to  the  immediate 
future.     Shipments  are  very  good. 

Dry  Batteries. — Though  the  demand  has  been  stagnant 
for  some  time,  jobbers  are  noting  a  quickening  of  activity 
this  week.  Prices  have  remained  remarkably  steady  and 
stocks  are  in  good  shape. 

Condulets. — With  the  recent  price  reduction  of  5  to  10 
per  cent  noted  in  condulets  last  week  no  stimulation  of 
sales  has  been  recorded.  Business  so  far  this  year  has 
been  fairly  good  but  not  up  to  the  volume  reported  for 
the  iame  period  last  year.  Factories  are  in  excellent  shape 
to  give  prompt  deliveries  and  jobbers'  stocks  are  well 
filled. 

Fans. — The  protracted  period  of  hot  weather  has  played 
into  the  hands  of  jobbers  and  dealers,  and  quite  a  number 
of  fans  are  being  sold  even  this  late  in  the  season.  There 
has  been  no  weakening  in  price  and  there  is  no  expectation 
that  there  will  be  this  season.  It  is  possible  that  there 
will  be  a  small  carry-over  on  52-in.  ceiling  fans. 

Ventilating  Equipment. — The  demand  for  this  equipment 
has  been  better  than  anticipated  and,  while  business  has 
been  spotty,  a  good  volume  has  been  transacted.  Prices  are 
steady  and  prompt  deliveries  on  standard  equipment  are 
being  made  from  factory. 

Annunciators. — The  demand  for  these,  together  with  bells 
and  buzzers,  has  been  very  good,  especially  in  the  vicinity 
of  Atlanta,  where  a  number  of  new  apartments  and  com- 
mercial structures  have  created  a  demand  for  this  class  of 
material.     Jobbers'    stocks    are    complete. 


ST.  LOUIS 


Prospects  for  a  settlement  of  the  protracted  controversy 
over  wages  in  the  building  trades  are  diminished  by  the 
refusal  of  the  men  to  accept  even  the  compromise  proposal 
advanced  by  the  contractors,  and  as  a  consequence  there 
will  probably  be  no  marked  resumption  of  building  this 
year.  Notwithstanding  the  continuing  low  volume  of  busi- 
ness in  wiring  materials,  it  is  reported  that  the  jobbers  are 
making  more  satisfactory  profits  than  a  few  months  ago, 
for  liquidation  of  their  stocks  has  been  well  taken  care  of 
and  the  turnover  is  now  larger.  One  jobber  reports  that 
he  has  succeeded  in  getting  a  turnover  of  thirty  days, 
whereas  a  few  months  ago  ninety-day  turnovers  were  not 
uncommon. 

The  lack  of  business  in  St  Louis  itself  is  one  of  the 
unsatisfactory  phases  of  the  present  situation,  and  the 
lack  of  industrial  activity  is  the  largest  contributing  factor. 
Yet,  according  to  jobbers  who  have  visited  other  cities,  the 
situation  here  is  better  than  that  of  the  average  large  city 
because  of  the  wide  diversity  of  enterprise.  In  Missouri 
generally  and  in  Illinois  gowl  trade  is  reported.  In  the 
Southern  States,  particularly  .\rkansas,  Oklahoma  and  Ten- 
nessee, sales  of  electrical  goods  remain  comparatively  quiet. 
An   interesting   feature  of  the   industrial   situation   in  St. 
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Louis  is  the  increasing  number  of  inquiries  of  concerns 
with  isolated  steam  plants  that  are  giving  serious  considera- 
tion to  the  installation  of  central-station  service.  Appli- 
ances are  moving  very  slowly  except  where  special  efforts 
are  being  made  on  particular  lines.  One  jobber  reports  a 
good  month's  business  in  vacuum  cleaners,  attributable  to 
special  sales  attention,  while  other  jobbers  in  this  line 
report  very  dull  movement. 

Porcelain. — Reductions  of  10  to  20  per  cent  are  reported. 
Movement  is  fairly  slow  and  stocks  are  about  in  line. 
"Nail-It"  knobs  are  now  sold  at  $16.65  per  1,000  in  barrel 
lots.  The  2J-in.  tubes  are  priced  at  $4.72  per  1,000.  One 
jobber  reports  his  stock  of  knobs  to  be  exhausted. 

Condulets. — A  price  reduction  approximating  15  per  cent 
is  reported.  Demand  is  very  slow  because  of  the  lack  of 
industrial  activity,  while  moderate  to  heavy  stocks  prevail. 

Wire. — Satisfactoi-j'  movement  of  the  smaller  sizes  of 
rubber-covered  is  generally  reported,  with  almost  no  call 
for  the  larger  wire.  Stocks  of  the  smaller  sizes  are  on  a 
rather  low  basis.  No.  14  nabber-covered  is  selling  from 
$6.35  and  $6.40  per  1,000  ft.  for  10,000-ft.  lots  to  $6.80  per 
1,000  ft.  for  5,000-ft.  lots. 

Interphones. — A  small  amount  of  business  is  being  ob- 
tained from  new  apartments  being  erected.  Stocks  are 
being  maintained  on  a  minimum  basis. 

Lighting  Fixtures. — In  industrial  fixtures  it  is  reported 
that  there  is  virtually  no  movement  and  that  stocks  are 
generally  heavy.  In  store  and  office  fixtures  sales  are 
materially  better  on  the  average,  and  stocks  are  said  to 
be  in  reasonably  good  shape.  Reductions  in  "Brascolite" 
and  "X-Ray"  fixtures  of  about  15  per  cent  are  reported, 
effective  Aug.  15. 

Vacuum  Cleaners. — As  a  rule  sales  are  very  quiet,  both 
wholesale  and  retail.  However,  one  jobber  reports  having 
done  as  much  business  in  this  line  last  month  as  in  the 
preceding  six  months  by  placing  special  sales  efforts  on 
this  article.  The  continued  high  prices  tend  to  restrict 
sales.     Stocks  are  not  unduly  heavy. 

Washing  Machines. — Excellent  movement  of  one  line  has 
obtained  in  the  last  few  weeks  because  of  a  special  cam- 
paign with  a  30  per  cent  reduction  in  the  retail  price,  this 
campaign  being  only  locally  conducted.  The  special  price, 
however,  terminated  at  the  close  of  last  week. 


SAN  FRANCISCO 

Business  conditions  outside  of  San  Francisco  and  the 
other  Bay  regions  affected  by  the  builders'  strike  are 
improving  somewhat.  Collections,  however,  are  far  slower 
than  a  year  ago,  averaging  now  about  sixty  days  and 
requiring  careful  following.  At  that,  few  new  accounts 
are  reported  except  through  the  rather  frequent  reor- 
ganization of  old  business.  The  builders'  strike  still  drags 
along  with  additional  employment  reported  by  conti-actors 
and  with  a  growing  belief  that  the  men  are  about  ready  to 
capitulate. 

Schedule  Material. — A  drastic  revision  of  discounts  has 
been  made  in  which  small  quantity  discounts  were  lowered 
from  15  to  25  per  cent  and  the  best  discounts  from  5  to 
10  per  cent.  This,  however,  is  just  one  feature  of  the  new 
prices.  Another  is  the  reduction  of  maximum  quantities  in 
some  cases  by  50  to  90  per  cent.  Hand-to-mouth  buying, 
inevitable  and  in  fact  advisable  because  of  financial  condi- 
tions, is  said  to  be  the  cause  of  these  changes. 

Roughing-in  Materials.  —  The  maximum  discount  on 
"Staplex"  boxes  for  rigid  conduit,  galvanized,  is  now  35 
per  cent  in  100-lot  packages  instead  of  1,000-lot.  Jobbers' 
stocks  are  very  high,  while  dealers'  stocks  are  necessarily 
low. 

Air  Heaters. — An  excellent  season  is  predicted  for  air 
heaters.  The  heavy  buying  of  fans  this  summer  shows  that 
comfort  considerations  overweigh  any  depression  that  may 
exist  in  other  lines;  a  hot  summer  is  usually  followed  by  a 
cold  winter;  stocks  left  over  from  last  season  were  about 
two-thirds  those  carried  over  from  the  previous  year;  atten- 
tion is  being  paid  to  the  larger  types  of  heaters  through 
appliance  campaigns.  Ordering  was  started  earlier  this 
season. 


SEATTLE— PORTLAND 

While  in  some  lines  of  business  in  Seattle  the  bottom 
■  seems  to  have  been  reached,  no  improvement  over  recent 
weeks  is  apparent  in  business  generally  and  readjustments 
are  still  taking  place.  Coal  operators  in  western  Washington 
announce  that  they  will  open  within  a  few  days  nine  of 
their  largest  properties  and  will  soon  have  coal  on  the 
Seattle  market  at  prices  showing  a  reduction  of  from  $1.50 
to  $3  per  ton  to  the  consumer  as  compared  with  prices  of 
last  spring.  Lumber  continues  about  the  same.  A  gain 
of  1  per  cent  in  production  over  a  week  is  reported.  An- 
other report  states  that  mills  north  of  Seattle  are  putting 
on  more  men  and  the  general  situation  is  showing  improve- 
ment. Alaskan  exports  during  July  doubled  those  of  June. 
Washington  orchardists  are  in  a  good  position  to  take 
larger  profits  than  at  any  time  in  recent  years.  A  large 
apple  crop  produced  at  low  cost  is  meeting  a  lively  demand 
at  satisfactory  prices. 

The  limited  number  of  miscellaneous  orders,  indicative 
of  a  continuation  of  the  dull  times  that  have  prevailed  for 
months  past,  still  features  the  reports  of  electrical  jobbers. 
Credits  remain  on  a  forty-five-day  basis.  Wire  demand  is 
moderate  and  stocks  are  in  good  order.  No.  14  rubber- 
covered  is  selling  at  $7.20  per  100  lb.  in  5,000-ft.  lots. 

Conduit. — In  the  ordinary  sizes  the  demand  is  fair.  For 
5-in.  galvanized  the  price  is  $7.20  per  100  ft.  in  carload  lots. 

General  business  conditions  in  Portland  are  slow  and 
manufacturers  report  business  slower  that  a  week  ago.  The 
past  three  months'  business  has  been  appreciably  less  than 
in  the  first  three  months  of  the  year,  although  this  is 
perhaps  partly  seasonal.  Jobbers  report  business  some- 
what spotty,  some  indicating  it  a  little  better  than  a  week 
ago  and  others  that  it  is  merely  holding  its  own.  There 
seems  to  be  an  unusual  interest  in  electric  ranges  in  spite 
of  their  cost  at  the  present  time.  Wiring  deWces  are 
reported  to  have  dropped  about  S  per  cent.  Another  cut 
has  been  made  in  rubber-covered  wire;  No.  14  is  quoted  at 
$6.75  in  5,000-ft.  lots. 

Contractors  report  very  little  new  work  in  sight  and 
dealers  continue  to  report  business  quiet.  There  has  been 
no  fan  buying  this  year,  and  probably  not  to  exceed  10 
per  cent  of  the  present  stocks  were  disposed  of  this  season. 
Jobbers  are  fully  stocked  with  air  heaters  for  the  coming 
season  from  goods  left  over  from  last  year.  Some  will 
place  light  orders  soon,  but  others  are  not  expecting  to 
increase  their  present  stock. 


SALT  LAKE  CITY— DENVER 

As  the  hai-\'est  season  gets  under  way  the  farmers  of  the 
Intermountain  region  are  more  and  more  confirmed  in  their 
hope  of  record  crops.  Potato  shipments  are  proceeding  at 
a  good  rate  and  bringing  good  prices,  and  as  a  result 
money  is  circulating  more  freely  in  some  sections.  The 
labor  situation  is  decidedly  improved  Railroad  occupations 
and  the  building  trades  are  slowly  coming  back  to  normal 
and  absorbing  more  and  more  of  the  unemployed.  Mining 
in  most  sections  continues  on  a  part-time  basis.  Public 
improvements  lag  and  many  other  industries  continue  on 
a  restricted  basis.  Upward  of  a  quarter  of  a  million  dollars 
will  be  spent  in  the  erection  of  a  new  terminal  for  electric 
interurban  lines  merging  at  Salt  Lake  City,  and  this  project 
is  considered  by  many  as  a  certain  indication  that  the 
price  of  building  materials  has  about  reached  bottom  and 
that  labor  conditions  are  generally  favorable. 

Fixture  sales  have  been  slow  throughout  the  summer,  the 
slight  improvement  recorded  being  an  incident  to  the  recent 
home-building  boom.  Fixtures  for  industrial  lighting  are 
not  much  in  demand.  Jobbers  are  looking  forward  to 
store  lighting  as  a  very  promising  field  for  future  intensive 
activity.  .\s  yet  it  has  been  scarcely  touched.  The  relative 
scarcity  of  big  industrials  in  the  Intermountain  country 
makes  this  a  rather  unpromising  field  for  motors.  However, 
.<iome  good  sales  have  been  made  during  the  summer. 

With  a  surplus  of  power  due  to  the  shutdown  of  the 
copper  mines  the  central  stations  are  seeking  an  outlet 
through  the  extended  use  of  ranges  in  the  homes,  the  rate 
on  which  is  about  3  cents.  This  summer  will  perhaps 
break  the  record  as  compared  with  all  former  years. 
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I'an-Motor  Section  to  Meet 
Sept.  «  and  9 

From  the  fact  that  the  fan-inotor 
section  of  the  Associated  Manufactur- 
ers of  Electrical  Supplies  will  take  the 
two  days  of  Sept.  8  and  9  for  its  fall 
nieetinK  at  Hot  Spring.s,  W.  Va.,  it  luiKht 
be  expected  that  a  particularly  inter- 
esting session  is  scheduled  and  one 
that  will  bear  much  fruit.  W.  W. 
Mumma,  fan  sale's  manager  of  the 
Robbins  &  Myers  Company,  Spring- 
field, Ohio,  is  chairman  of  the  fan 
section. 

Distributers  Announced  by 
Klaxon  Company 

The  Klaxon  (\)nii3any,  Newarlv,  N.  J., 
has  appointed  the  following  sales 
agents  to  handle  the  distribution  of  its 
code  calling  systems,  industrial  signals, 
horns,  bells  and  relays:  Metropolitan 
district,  P.  M.  Farmer,  30  Church 
Street,  New  York ;  Philadelphia  district, 
E.  Luman  Mills,  Philadelphia  Bourse, 
Philadelphia;  Boston  district,  Henry  A. 
Howard,  146  Summer  Street,  Boston; 
St.  Louis  district,  Kingsland-Rawlings, 
Tnc,  .375  Arcade  Building,  St.  Louis; 
Chicago  district.  Palmer  &  Knowles,  189 
North  Clarke  Street,  Chicago;  New  Or- 
leans district.  Pendleton  E.  Lehde,  609 
Whitney  Central  Building,  New  Or- 
leans. Additional  sales  agents  will  be 
appointed  shortly  at  Pittsburgh,  Cleve- 
land, San  Francisco  and  Detroit. 


im  the  first  floor  behind  the  store  and 
office,  while  on  the  second  and  third 
floors  there  is  5,000  sq.ft.  of  oftice  space 
for  company  use  or  for  lease.  The 
building  is  of  brick  and  stone. 


Appliance   Distributing   House 
Opened  in  Lexington,  Ky. 

One  of  the  newest  houses  opened  in 
the  South  for  the  distribution  of  elec- 
trical appliances  is  that  of  the  M.  H. 
Moise  Company,  which  M.  H.  Moise, 
president  of  the  company,  built  this 
spring  at  214-220  East  Main  Street, 
Lexington,  Ky.  He  was  able  to  oc- 
cupy the  premises  about  the  latter  part 
of  June.  He  came  from  Louisville, 
where  he  had  been  engaged  in  business 
for  twenty-five  years,  although  it  is 
only  recently  that  he  has  been  identi- 
fied with  the  electrical  industry  in  a 
merchandising    capacity. 

The  territory  to  be  covered  in  this 
distribution  is  Kentucky  and  Tennes- 
see and  parts  of  Ohio,  Illinois  and 
Indiana,  and  among  the  appliances  han- 
dled are  Westinghouse  household  de- 
vices, "Laundryette"  clothes  washer, 
"Keystone"  ironer,  "Happy  Home"  dish- 
washer, "Ohio"  vacuum  cleaners,  "Kcl- 
vinator"  refrigerator,  "Aqua"  water 
heater,  and  the  "More-Ease"  vacuum 
cleaner.  Warehousing  space  to  the  ex- 
tent of  about   10,000  sq.ft.   is  available 


Talladega  Foundry  &  Machine  to 

Manulacture  Lighting 

Equipment 

New  machinery  and  equipment  for  the 
manufacture  of  apparatus  for  orna- 
mental lighting  systems,  both  gas  and 
electric,  plain  and  ornamental  cast 
iron  lamp  standards,  etc.,  lias  been  in- 
stalled by  the  Talladega  Foundry  it 
IVIachine  Company,  Talladega,  Ala.  This 
is  in  addition  to  its  present  line  of  busi- 
ness, which  includes  the  manufacture 
of  castings  for  sewer  systems,  mining 
machinery,  etc. 

Western  Electric  Company  Adds 
New  Sales  District 

The  Western  Electric  Company  has 
rezoned  its  sales  territory.  A  new  dis- 
trict, called  the  Atlantic  district,  has 
been  established  with  R.  W.  Van  Val- 
kenburgh  as  its  first  manager.  It  in- 
cludes the  area  covered  by  the  Phila- 
delphia and  Pittsburgh  houses,  which 
formerly  was  part  of  the  Western  dis- 
trict. Headquarters  will  be  in  Phila- 
delphia. 

The  institution  of  the  Atlantic  dis- 
trict gives  the  Western  Electric  Com- 
pany six  strategic  subdivisions  in  the 
United  States.  The  others  are  the 
Eastern,  Southern,  Central,  Western 
and  Pacific  districts.  The  new  seaboard 
territory  includes  not  only  most  of 
Pennsylvania  but  also  Maryland,  Dela- 
ware, southern  New  Jersey  and  south- 
eastern Ohio. 


Secretary  Hoover  to  Report  on 
Trade  Associations 

An  official  statement  having  to  do 
with  the  activities  of  trade  associa- 
tions will  be  issued  very  soon.  A  prom- 
ise to  this  effect  was  made  by  Secretary 
of  Commerce  Hoover  after  a  confer- 
ence on  the  subject  between  Mr.  Hoover 
and  members  of  his  staff  and  the  At- 
torney-General and  members  of  the  De- 
partment of  Justice  staff.  Pending  the 
issuance  of  the  statement  Mr.  Hoover 
declined  to  comment.  The  Attorney- 
General  stated  that  there  are  a  great 
number  of  trade  associations  which  are 
of  much  benefit  to  business  and  that 
the  activities  of  the  great  majority  of 
these  organizations  are  not  being  ques- 
tioned. He  said  the  Department  of 
Justice  simply  is  trying  to  ascertain 
whether  there  are  not  some  cases  in 
which  illegal  activities  are  being  car- 
ried forward  under  the  guise  of  trade 
associations. 

The  probabilities  are  that  the  official 
statement  which  is  to  be  issued  will 
not  go  very  far  toward  illuminating  the 
twilight  zone  which  covers  a  part  of 
the  field  of  some  of  the  existing  asso- 
ciat:ons.  .Since  the  Supreme  Court  of 
the  United  States  is  expected  to  hand 
down  during  the  October  term  an  opin- 
ion in  the  hardwood-lumber  case  which 
may  define  some  of  the  limits  of  the 
field  of  the  trade  associations,  it  is  not 
probable  that  any  executive  depart- 
ment is  going  to  declare  a  very  definite 
policy  before  the  rendition  of  that 
opinion. 

The  Department  of  Commerce  has 
ascertained  that  there  are  more  than 
5,800  trade  and  industrial  organizations 
in  the  country. 


Repel-Arc  Furnace  Company 
Formed  in  Indianapolis 

The  Repel-.-^i-c  Furnace  Company, 
Indianapolis,  Ind.,  has  been  formed  un- 
der the  management  of  Easterline  & 
Angus,  consulting  engineers,  to  take 
over  the  manufacture  and  sale  of  the 
repelling  arc  furnaces,  as  formerly 
manufactured  under  the  Von  Schlegell 
patents  by  the  Iiuiustrial  Electric  Fur- 
nace Company.  The  personnel  of  the 
new  company  includes  several  of  the 
engineering  and  sales  staff  of  the  In- 
dustrial Electric  Furnace  Company, 
chief  of  whoniv  are  L.  C.  Loshbough, 
chief  engineer  and  production  manager, 
and  W.  B.  Cooley,  sales  manager.  The 
furnace  will  be  continued  as  a  three- 
phase  furnace  which  can  be  adapted  to 
single-phase,  two-phase  or  direct  cur- 
rent operation.  Furnace  sizes  will 
range  from  the  J-ton  to  the  2-ton  size. 


Export  Offices  of  l^nion  Carbide 
Centralized  in  New  York 

The  Union  Carbide  &  Carbon  Cor- 
poration has  about  completed  the 
centralization  of  the  export  sales  de- 
partments of  its  scattered  companies  to 
its  foreign  sales  department  in  the  com- 
pany's building  at  SO  East  Forty-second 
Street,  New  York  City.  The  last  of 
these  moves  was  that  of  the  export 
h:ales  department  of  the  American  Ever 
Ready  Works  from  Long  Island  City, 
eflfected  about  a  week  ago.  During 
July  the  export  sales  department  of  the 
National  Carbon  Company  was  moved 
in  from  Cle\  eland.  R.  G.  Xoble  is  man- 
ager of  this  centralized  e.xport  depart- 
ment. 


Domestic  Appliances  at  New  York 
Electrical  Show- 
Virtually  every  bit  of  space  available 
for  exhibitoi-s  at  the  New  York  Elec- 
trical Show,  to  be  held  Sept.  28  to  Oct. 
8  at  the  Seventy-first  Regiment  Armory, 
Thirty-fourth  Street  and  Park  Avenue, 
has  been  taken.  At  this  date  seventy- 
nine  exhibitors  have  taken  the  space 
and  only  two  more  spaces  are  left,  on 
one  of  which  there  is  an  option. 

Because  of  the  uncertainty  of  hav- 
ing the  show  at  the  Grand  Central  Pal- 
ace, whei-e  it  has  been  for  several  years, 
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it  was  necessary  early  this  year  to 
choose  a  location  elsewhere  and  the 
armory  was  taken.  Only  22,000  sq.ft. 
of  exhibition  space  is  available  this 
year  as  against  51,000  sq.ft.  available 
other  years.  Half  of  this  was  con- 
tracted for  by  May  1,  when  business 
conditions  were  at  a  lower  ebb  than 
they  are  at  present. 

The  character  of  the  electrical  show 
will  run  very  much  to  domestic  ap- 
pliances and  the  use  of  electricity  in 
the  home,  although  many  industrial  ex- 
hibits will  be  shown.  Several  promi- 
nent manufacturers  will  be  conspicuous 
by  their  absence. 


Belden  Marketing  Magnet  Wire 
in  New  Form 

The  Belden  Manufacturing  Company, 
Chicago,  recognizing  that  amateur  and 
over-the-counter  trade  in  magnet  wire 
has  been  more  of  a  bother  than  a  profit 
to  electrical  dealers,  has  had  some  suc- 
cess in  marketing  magnet  wire  in  quan- 
ties  of  J,  J  and  1  lb.  on  small  but  sub- 
stantial fiber  spools.  The  charge  for 
the  spool  is  negligible  and  is  being  in- 
cluded in  the  retail  price  of  the  wire. 


Ajax  Electric  Specialty  Announces 
Eastern  Representative 

The  Ajax  Electric  Specialty  Com- 
pany, St.  Louis,  Mo.,  importer  and  man- 
ufacturer of  electrical  specialties,  an- 
nounces the  appointment  of  A.  Hall 
Berry,  71-73  Murray  street,  New  York 
City,  as  exclusive  district  sales  repre- 
sentative for  Pennsylvania,  \ew  York, 
Maryland,  District  of  Columbia,  the 
New  England  States,  Delaware  and 
Xew  Jersey. 

W.  H.  Rastall  Heads  Commerce 

Bureau's  HeavT  Machinery 

Division 

One  of  the  new  divisions  recently 
provided  for  by  Congress  under  the 
export  industries  act  is  the  heavy  ma- 
chinery industrial  division.  The  Bureau 
of  Foreign  and  Domestic  Commerce  an- 
nounces the  appointment  of  Walter  .H. 
Rastall,  Dayton,  Ohio,  to  assume  charge 
of  this  division.  Mr.  Rastall  will  study 
especially  the  problems  connected  with 
the  marketing  of  American  heavy  ma- 
chinery throughout  the  world  and  will 
keep  in  close  touch  with  the  centers  of 
machinery  production  in  this  country 
and  by  personal  contact  endeavor  to 
afford  that  industry  and  trade  max- 
imum service  from  an  informational 
and   marketing  standpoint. 

The  situation  in  this  respect  is  un- 
usually attractive  at  this  time,  say 
officials  of  the  department,  owing  to  the 
strong  nationalistic  spirit  which  the  ex- 
periences of  the  war  have  created  in 
many  countries.  This  spirit  is  man- 
ifesting itself  particularly  in  Latin 
America  and  the  Far  East,  where  the 
business  men  have  learned  the  dangers 
of  complete  dependence  on  outside 
sources  for  essential  industrial  sup- 
plies. As  a  result,  departmental  offi- 
cials believe  that  the  potential  market 
for  American  heavy  machinery  is  nio:<t 


promising  and  the  hope  is  expressed 
that  the  work  of  the  new  division  may 
be  instrumental  in  the  sale  of  much 
American  equipment  of  this  character 
in  industrializing  the  less  developed 
countries  of  the  world. 


Hoover  Sweeper  Company  Holds 
International  Convention 

The  first  international  Hoover  Suc- 
tion Sweeper  Company  convention  of 
"maximen,"  division  and  district  mana- 
gers, was  held  in  a  specially  built  tented 
city  just  outside  of  North  Canton,  Ohio, 
from  July  20  to  27.  Neariy  200  Hoover 
men  from  all  parts  of  the  United  States 
as  well  as  from  Canada  and  Great  Brit- 
ain attended  the  event,  the  purpose  of 
which  was  to  discuss  efficiency  in  sales 
work  under  present  conditions.  Hon- 
ored guests  were  the  "maximen,"  the 
Hoover  representatives  who  had  scored 
highest  in  volume  of  sales  during  the 
first  six  months  of  the  year. 

Twoscore  sleeping  tents  were  ar- 
ranged in  a  semi-circle  around  the  mess 
tent,   baseball    lot   and    the    "big    top" 


The  company's  new  catalog,  No.  21, 
is  composed  of  five  separate  bulletins, 
each  self-contained  and  covering  a  cer- 
tain classification  of  materials.  "In 
this  way,"  says  Bernard  J.  Dillon  of  the 
company,  "we  feel  that  we  have  ob- 
tained loose-leaf  flexibility  without  the 
trouble  and  confusion  of  single  sheets. 
These  bulletins  may  be  had  either  with 
or  without  the  heavy  loose-leaf  binder. 
In  this  form  they  are  particularly  in- 
tended for  use  by  the  jobbing  trade.  In 
addition  the  five  bulletins  are  to  be 
published  in  a  smaller  self-contained 
complete  catalog  which  will  be  intended 
especially  for  use  by  the  contracting 
trade." 


Export  Manufacturers  to  Meet  in 
October 

The  American  Manufacturers'  Export 
Association  will  hold  its  convention  in 
New  York  City  on  Oct.  5  and  6,  at  which 
time  the  foreign  trade  situation  will 
provide  interesting  discussion. 


The  Railway  &  Industrial  Engineer- 
ing   Company,    Greensburg,    Pa.,    an- 


TENTED  CAMP  PROVIDKS  COMFORTABLE  QU.\RTERS  FOR   HOOVER  CONVENTION 


wherein  business  meetings  were  held 
mornings  and  afternoons.  Most  of  the 
time  was  devoted  to  serious  discussions 
of  business  problems  and  an  inter- 
change of  plans  and  ideas  for  increas- 
ing Hoover  sales,  speeding  turnover, 
demonstrating,  selling  and  serving, 
more  efficiently  increasing  co-operation 
with  dealers,  hiring  and  training  sales- 
people, etc. 

The  convention  was  voted  a  great 
inspiration  by  all  in  attendance,  and  it 
is  expected  to  become  an  annual  af- 
fair. Fifty-nine  thousand  miles  of 
transportation  were  required  to  return 
the  visitors  to  their  homes. 


Increased  Distribution  for  Conduit 
Fittings  Maker 

S.  R.  Fralick  &  Company,  15  South 
Clinton  Street,  Chicago,  manufacturers 
and  distributors  of  conduit  fittings  and 
wiring  devices,  announce  the  appoint- 
ment of  the  following  sales  agents  in 
the  territories  indicated:  Watts  &  Bar- 
ry, Inc.,  50  Church  Street,  New  York 
City,  for  the  Metropolitan  district;  P. 
L.  iloadley,  609  Seaboard  Building,  Se- 
attle, Wash.,  for  the  North  Pacific  Coast 
territory;  J.  J.  Schaller,  257  Spring 
Street,  Los  Angeles,  Cal.,  Southern  Pa- 
cific Coast  territory. 


nounces  the  appointment  of  F.  E.  I. 
Whitesell  as  its  New  England  repre- 
sentative with  offices  at  136  Federal 
Street.  Mr.  Whitesell  has  been  in  the 
sales  department  of  the  company  for 
a  number  of  years. 

The     Piedmont     Electric     Company, 

electrical  supply  jobber  of  Asheville 
and  Greensboro,  N.  C,  has  taken  on  the 
lines  of  magnet  wire,  cords,  high  ten- 
sion and  low  tension  wires  and  cables 
and  insulating  materials  manufactured 
by  the  Belden  Manufaoturing  Company, 
Chicago. 

The  Black  &  Decker  Manufacturing 
Company,  Towson  Heights,  Baltimore, 
Md.,  has  appointed  Robert  D.  Black  as 
manager  of  its  Philadelphia  branch  of- 
fice, with  headquarters  at  318  North 
Broad  Street.  He  succeeds  W.  C. 
Allen,  who  has  been  made  special  fac- 
tory representative,  with  headquarters 
at  the  Cleveland  branch  office,  6225 
Carnegie  Avenue.  Mr.  Black  was  for- 
merly assistant  sales  manager  of  the 
company. 

The  Delta-Star  Electric  Company, 
2433  Fulton  Street,  Chicago,  has  re- 
cently established  a  new  district  of- 
fice at  628  Old  South  Building.  Boston, 
in  charge  of  H.  Van  Rosen  and  R.  E. 
Anderson. 
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Foreign  Trade  Notes 


COMMERCIAL,  CATALOG  LIBRARY. 
CARIO  EGYPT. — The  Bureau  of  Commerce 
and  Indu.stiy  of  the  .Ministry  of  Finance 
of  the  Eeyptian  government,  through  a 
eiroular  issued  In  Arabic,  English  and 
French,  has  recently  infornitxl  the  general 
[jublic  that  it  now  has  on  file  nearly  9,000 
commercial  catalogs  which  are  available 
for  reference.  These  catalogs,  it  Is  stated, 
are  from  the  United  Kingdom,  Canada. 
Australia,  the  United  .States,  France,  Bel- 
gium, Sweden,  Switzerland.  Czechoslovakia 
and  Germany.  As  these  publications  may 
not  be  removed  and  are  used  entirely  for 
reference,  a  catalog  or  other  descriptive 
literature  will  be  in  the  nature  of  a  perma- 
nent advertisement.  American  business 
firms  are  urged  to  take  advantage  of  the 
opportunity  by  forwarding  catalogs  to  be 
placed  on  file  in  this  reference  library. 

CONSOLIDATION  OP  KNGINEERING 
FIRMS  IN  GERMANY. — Consolidations  and 
mergers  of  industrial  firms,  particularly  '" 
the  engineering  Industry,  ac-eording  to  the 
fllectrician,  .still  continue  in  Ci  rmany.  Om^ 
of  the  most  significant  is  tliat  ui  tlie  Rhein- 
isohe  Metallwaren  undci-  Wasiiiiu-iifabrik 
of  Dusseldorf,  recently  merged  with  the  A. 
E.  G.,  the  FYiedrich  Krupp  A.  G.  and  Otto 
Wolff,  of  Cologne.  At  the  same  time  the 
company's  capital  was  increased  by  9.5,000,- 
000  marks.  By  this  move  the  Rheinische 
company  aims  to  become  one  of  the  leading 
locomotive  manufacturers  of  the  world,  and 
its  connection  with  the  A.  E.  G.  probably 
indicates  that  attention  will  be  paid  to 
electric  locomotives  in  view  of  the  increas- 
ing demand  of  electric  traction.  The  Krupi) 
&  Wolff  companies  will  .supply  raw  ma- 
terials  and  semi-tlnished  products. 

THE  MASCO  COMPANY,  LTD..  78  Rich- 
mond Street  East,  Toronto,  Canada,  electric 
supply  jobber,  has  taken  over  the  Central 
Electric  Company,  Ltd.  The  latter  com- 
pany has  moved  from  36  Adelaide  Street 
West,  where  it  has  been  for  many  years, 
to  78  Riclimond  Street  West  and  has  been 
merged  with  the  Masco  Company,  Ltd. 
Three  floors  of  the  warehouse  recently  pur- 
chased for  the  use  of  the  combined  com- 
panies. 

ENCOURAGING-  REPORTS  FROM  THE 
BRITISH  ELECTRICAL  INDUSTRY.  — 
The  electrical  industry  at  the  jjresent 
time,  like  the  rest,  according  to  the  Monthly 
BiiUetin  of  Information  of  Overseas  Trttdis. 
Ix  working  short  time  and  fresh  orders  are 
not  being  obtained.  It  is  anticipated,  how- 
ever, that  the  result  of  the  coal  settlement 
will  b<-  to  cause  a  redudon  in  the  cost  of 
raw  niaerials  used  by  electrical  machinery 
manufacturers  and  that  It  will  be  possible 
to  deal  with  new  orders  on  a  much  more 
favorable  basis.  Latelj'  several  encourag- 
ing reports  have  been  issued  by  some  of  the 
mo.st  prominent  firms  dealing  in  electrical 
niateiial.  For  instanc  a  firm  manufac- 
turing cables  reports  that  it  has  made  satis- 
factory arrangements  on  a  sliding-sgale 
basis  with  its  employees,  and  it  is  antici- 
pated that  labor  disputes  In  the  future  will 
be  largely  prevented.  At  present  a  large 
amount  of  traveling  is  being  done  by  repre- 
sentatives of  electrical  firms  to  overseas 
countries  to  consider  he  interest  of  their 
respective  companies.  In  many  cases  the 
•  head  of  the  firm  has  himself  gone  abroad 
in  order  to  understand  the  nature  of  con- 
ditions there.  The  general  aelivitv  in  this 
direction  is  in  Australia,  South  .\frlea  and 
South  America.  TIutc  is  optimism  with 
regard  to  the  possbility  of  increasing  the 
amount  of  business  recently  done.  There 
is  a  great  shortage  of  electrical  machinery 
which  must  be  made  up  and  prospective 
purchasers  who  are  making  inquir<'s  have 
had  to  wait  until  their  ftnancl.il  position 
made   it   po.fsible   to   contemplate   purchase. 

ELECTRICAL  EQITIPMENT  IN  CHINA. 
— In  most  cities  in  China,  according  to 
Elrctrkiil  Indnstrirs.  where  electile  plants 
are  installed  the  demand  for  electric  light- 
ing service  gencrullv  exeeids  the  supplv. 
most  of  the  plants  being  ov.  lio.uled.  which 
is  leading  to  an  increa.-^ing  disposition 
among  Chinese  to  in.'stall  small  private 
plants.  In  many  cities  some  merchants 
have  installed  small  plants  for  lighting 
their  own  and  several  adjacent  premises. 
The  latest  customs  report  states  that  there 
is  a  tendency  in  the  more  Important  estab- 
lishments to  install  larger  units,  and  while 
a  few  years  ago  200-kw.  and  400-kw  imils 
were  considered  large  it  is  now  quite  com- 
mon to  install  units  of  l.Ono-kw.  and  up- 
ward. A  large  number  of  orders,  it  is 
reported,  have  been  placed  for  privately 
owned  power  stations  for  the  purpose  of 
supplying  power  to  cotton  and  flour  mills. 
The  importation  of  electrical  material   into 


China  amounted  to  2,300,000  taels  In  1913. 
.'■,,000,000  in  1919  and  6,300.000  In  1920. 

INCP.K.\SING  DEMAND  FOR  ELEC- 
TRlfAI.  .MACHINERY  A.VD  St'PI'I.lES 
IN  .Mi;\V  Zi;.\L.\ND. — Owing  to  the  rapid 
progress  being  made  in  the  development  of 
w.'iter  power  in  New  Zealand  the  prospect 
for  the  sale  of  electrical  machinery  and 
apparatus  is  very  bright.  What  has  been 
done  in  New  Zealand  should  also  be  pos- 
sible in  Tasmania  where  water  power  is 
plentiful. 

Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets.  Where  tlie  item  is 
numbered  further  information  can  be  ob- 
tained from  the  Buretiu  of  Foreign  and 
Domestic  Commerce.  Washington,  by  mem- 
tioning  the   number. 

An  inquiry  has  been  received  from  Eng- 
land (No.  35,315)  for  catalogs  and  prices 
in  duplicate  of  domestic  motor-driven  re- 
frigerators t>t    iceboxes. 

.\  member  of  a  firm  in  South  Africa  (No. 
35,318)  is  soon  to  arrive  in  the  United 
States  and  desires  to  obtain  an  agency 
for  the  sale  of  labor-saving  devices  for 
stores  «nd  warehouses  and  for  the  han- 
dling of  coal,  grain,  produce  and  dock 
eiiuipmeiit. 

A  doctor  in  Syria  (No.  Sr,.3!>T)  wants  to 
obtain  illustr.ated  catalogs  and  price  lists 
with  a  view  of  purchasing  electrical  medical 
supplies,  especially  X-ray  supplies,  and  also 
ice-making  machines  suitable  in  size  anil 
power  capacity  for  hotels,  hospitals  and 
homes. 

A  mercantile  firm  in  Italy  (No.  35.360) 
wishes  to  secure  an  agency  for  the  sale  of 
electrical  apparatus  and  fixtures,  etc. 

COAL-HANDLING  PLANT  AND 
CABLES  FOR  POWER  PLANT  AT  PRE- 
TORIA, SOUTH  AFRICA. — Tenders  will 
be  received  by  the  municipaliliy  of  Pre- 
toria, addressed  to  the  town  clerk.  Munic- 
ipal Offices.  Pretoria,  Transvaal.  South 
Africa,  until  Oct.  4.  for  coal-handling 
plant,  furnishing  and  laying  6,60ii-volt 
cables,  induced-draft  and  ash-handling 
plant,  feed  pumps,  steam,  air  and  water 
piping,  etc.  Further  particulars  may  be 
obtained  from  T.  C.  WoUey  Dod,  general 
manager  of  the  department,  or  from  G.  M. 
<"lark.  40-42  Meischke's  Buildings,  Johan- 
nesburg,   South   Africa. 

ELECTRICAL  EQUIPMENT  FOR 
URUGU.\Y,  SOUTH  .VMERICA.— Tenders 
will  be  received  by  the  Ui-uguav  Board  of 
State  Electrical  Stations  until  Sept.  9  for 
four  electric  generating  units, including  one 
rated  at  300  kw.  to  325  kw.,  2,000  volts, 
three-phase-,  50  cycles;  one  rated  at  175 
kw.,  (i.COO  volts,  three-phase,  50  cycles  and 
one  125  kw.  and  one  100  kw..  three-wire, 
230  volt  tlirect-current  generator— and  four 
four-stroke  Diesel  etigines  to  drive  the 
above  generators.  Particulars  may  be  ob- 
tained from  the  Department  of  Overseas 
Trade.  3.^  Old  Queen  Street,  London,  S.W.I., 
England. 


New  Apparatus  and  Publications 


ELECTRIC  RANGES.— The  Globe  Stove 
&  Range  Company.  Kokomo.  Ind.,  is  dis- 
tributing a  folder  and  price  sheet  on  the 
new  Globi'  line  of  electric  ranges  and  hot 
plates. 

INSn.ATION.— The  National  Fibre  & 
Insuhitlon  Company,  Yorklyn,  Del.,  is  man- 
ufacturing and  selling  a  new  flexible  in- 
sulating paper  under  the  trade  name 
"Hornflex," 

ELECTRIC  FimNACES— The  new  line 
of  electric  furnaces  which  has  recently  been 
added  to  the  products  of  the  Westinghouso 
IMectric  &  Manufacturing  Cn..  E-ast  Pltts- 
liurgli.  is  described  in  catalog  9-C,  which 
is    being    distributed. 

T'NTT  HEATER.— The  Ilg  Electric  Ven 
tilating  Company.  2S50  North  Crawford 
Avenue,  Chicago.  111.,  Is  dlstri.uting  a  folder 
covering  its  "Ilgair"   unit  heater. 

ELECTRIC  VEHICLES.  -  The  Auto- 
niatio  Transportation  Conii.anv.  2933-2065 
Main  Street,  Buffalo,  is  distrihuting  a  book- 
let describing  and  Illustrating  Its  different 
types  of  "automatic"  electric  cars  The 
company  has  also  issued  a  pamphlet  cover- 
ing Its  "automatic"  electric  conrmerciai 
car. 

AUTO-ST.\RTERS. — Operation,  construc- 
tion  and   safety    features   of   type  .\    auto- 


starters  are  given  In  leaflet  1610-C,  which 
is  being  reprinted  by  the  Westinghcuse 
Electric  &  Manufacturing  Company,  East 
Pittsburgh,   Pa. 

ELECTRIC  MINE  LOCOMOTIVES.  — 
The  Westinghouse  Electric  &  Manufactur- 
ing (^'ompanv.  East  Pittsburgh,  Pa.,  has 
Issued  leaflet  1888-A,  entitled  "Storage- 
Battery  Mine  Locomotives." 

ELECiTRIC  MINING  PUMPS.  —  The 
Aldrich  Pump  Company,  Allentown.  Pa., 
is  distributing  -a  circular  describing  various 
types  of  electrically  operated  pumps  for 
mines. 

VENTILATING  PANS.— The  B.  P.  Stur- 
tevant  Company.  Hyde  Park.  Boston,  is 
distributing  a  folder  entitled  "Presh  .\ir," 
covering  the  Sturtevant  propeller  fans  for 
ventilating   purposes. 

ALTERNATING  CURRENT  GEN- 
ERATORS.—Bulletin  1115  issued  by  the 
Allis-Chalmers  Company,  Milwaukee,  de- 
scribes its  engine-type  alternating-current 
generators 

PLUMES  A.VD  CONDUITS.— The  Pacific 
Tank  &  Pipe  Company,  2  Rector  Street. 
New  York  City,  has  issued  catalog  No.  14 
describing  its  wood-stave  pipe  and  flume 
products. 

DISCONNECTING  SWITCHES.— Thoner 
&  Martens.  4  63  Commercial  Street,  Boston, 
have  issuetl  their  first  catalog,  covering 
their  disconnecting  switches,  neavy-duty 
switches  and  "T  &  M"  switch  locl^. 

VACUUM  CLEANERS— The  P.  A.  Geier 
Company,  Cleveland,  manufacturer  of  the 
"Royal"  vacuum  cle.aner.  is  distributing  a 
booklet  entitled  'By  .\ir-.\lone"  on  the 
"whys  and  wherefores"  of  electric  cleaning. 

DIRECT-CT-PJIENT  MOTORS  A  N  D 
GENERATORS.— The  Allis-Chalmers  Man- 
ufacturing Company,  Milwaukee,  is  distri- 
buting bulletin  No.  lliifi-.\.  entitled  "Type 
'E'  Direct-Current  Motors  and  Generators," 
which  is  a  reprint  and  revision  of  its  bul- 
letin on   this  subject. 

TEMPERATURE  REGtX.^TION.  —  The 
Gold  Car  Heating  &  Lighiing  Company, 
Bu.sh  Terminal.  220  Thirty  sixth  Street. 
Brooklyn,  is  distributing  a  new  catalog  on 
its  electric  thermostat  temperature  reg- 
ulating systems. 

DEM.4ND  IfETER.  —  The  Esterline- An- 
gus Company,  Indianapolis.  Ind..  has  re- 
i  ently  developed  a  Graphic  kva.  demand 
meter. 

BARRIER  PANELS.— Tlie  C.  &  P.  Elec- 
tric Works.  Springfield.  Mass..  have  re- 
eently  placed  on  the  market  a  dead-front 
barrier  panel,  known  as  type  B. 

FRACTIONAL-HORSEPOWER  MOTOR 
— The  A.  C.  Gilbert  Company.  New  Haven. 
Conn.,  has  recently  placed  on  the  market 
a  1/30-hp.  universal  motor  for  use  with 
electric  toys,  small  polishers,  etc. 

TIME  SWITCH.  —  .\  self-winding  time 
switch,  known  as  the  "Barnes"  tii.te  switch, 
has  recently  been  brought  out  by  the  J.  O. 
Morris  Company,  Inc ,  1270  Broadway, 
New  York  City, 

SWITCH  BOX. — A  switch  box,  known 
as  "Harris  1920"  switch  box.  has  recently 
beefl  placed  on  the  market  by  John  R 
Harris,   102   Earl  Avenue,   Crafton,  Pa. 

SAFETY  SWITCH. —  The  Super-Safety 
Electric  Company,  5021  Soutli  State  Street. 
Chicago,  has  recently  developed  a  safety 
switch  known  as  "Super-Safety  switch" 
which  manipulates  the  fuses  automatioally 
In  and  out  of  the  circuit. 

LIGHTING  GENER-VTORS  —  "Make 
Your  Own  Electric  Ligiit.s"  is  the  title  of 
a  four-page  folder  issued  b.v  the  Hobart 
Brothers  Company,  Troy.  Ohio,  covering  its 
ball  bearing  "HB"  generators  for  30,  100, 
150  and  250  lights. 

ELECTRIC  WATER  HEATERS.  —  TJ>e 
.\utomatic  Electrii  Heatei  Company,  War- 
ren. Pa.,  is  distributing  a  circular  describ- 
ing Its  "Sepco"  circulaticvi-type.  automatic 
electric  water  heater. 

OUTLET  BONES  AND  COVERS. — The 
Steel  Oltv  Electric  Company.  1207  Colum- 
bus Aveime.  Pittsburgh,  is  distributing  a 
new  edition  of  catalog  No.  33  in  which 
attention  is  called  to  the  elimhiation  of 
certain  outlet  boxes  and  covers  in  accord- 
ance with  the  recommendation  of  the  stand- 
ardization committee  ol  the  .\.M  E.S. 

SERVICE  CORD — "Super-Service  Cord" 
Is  the  title  of  a  booklet  distributed  by  the 
Rome  Wire  Cmpany.  Rom^  N.  Y  .  describ- 
ing u  cord  recently  designed  by  the  com- 
pany for  heavy  portable  tools  and  other 
severe  service 
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New  Companies 


THE  SAPIHL  ELECTRIC  TOOL  COM- 
PAXV,  Galesbur^.  111.,  has  been  incorpor- 
ated by  G.  A.  Swenson,  Fred  Peterson. 
Henry  M.  Hawkinson.  Karl  Pihl  and  G.  H. 
Lorberg.  The  company  is  capitalized  at 
$36,000  and  proposes  to  manufacture  ma- 
chinery  and   electrical  aopliances. 

THE  ELECTRO  S  EfL  F  -W  I  X  D  I  X  G 
PHONOGRAPH  COMPANY.  Philadelphia. 
Pa,,  has  been  chartered  with  a  capital  of 
$100,000  to  manufacture  talking  machines 
^vith  self-winding  spring  motors  and  parts. 
F.  R.  Hansen,  Land  Title  Building,  repre- 
sents the  company. 

THE  WITTE  SALES  COMPANT,  Cam- 
den, X.  J„  has  been  incorporated  by  Stephen 
JX.  PaschalL  John  E.  Fennell  and  Edmund 
A  Witte,  214  Broadway,  to  manufacture 
electrical  appliances  and  equipment.  The 
company  is  capitalized  at   $100,000. 

THE  STANTDARD  ELECTRIC  COM- 
PANY. Hammond,  Ind..  has  been  incor- 
porated by  W.  R.  'U'ermine,  Ernest  Free- 
man and  Oliver  'U'.  Hershman,  Hammond. 
The  company  is  capitalized  at  $25,000  and 
proposes  to  manufacture  electrical  equip- 
ment. 

THE  PHOENIX  BATTERY  COSIPAXT, 
IXC,  Brookl>Ti.  N.  Y'..  has  been  incor- 
porated by  Gustav  J.  Frickmann,  Edward 
Sokal  and  William  M.  Hawkins,  Brooklyn. 
The  company  is  capitalized  at  $1,250,000 
and  proposes  to  manufacture  storage  bat- 
teries and  other  electrical  products.  Arlev 
B.  Magee,  33  South  State  Street,  Dover, 
Del.,    represents    the    company. 

THE  ESSEX  ELECTRIC  SUPPLY  COM- 
P-A.NY,  Newark.  N.  J.,  has  been  incor- 
porated with  a  capital  of  SIOO.OOO  to  manu- 
facture electrical  appliances.  The  incor- 
porators are  Harry  J.  Lew,  277  JIarket 
Street ;  Morris  Le\->-  and  Emanuel  D. 
Lasher. 


Record  of 

Electrical 

Patents 

No*es  on  United  States  Patents 


'Issued    Aug.    2,    1921.) 
1,386.569.     IN'CUBATOR  A>T)  Brooder  ;   Oscar 
W.  Herd.  Tulare.  Cal.     App.  filed  May  27, 
1920.     Electric  heating  means, 

(Issued  Aug.   9,  1921) 

1.386.609.   DlRECT-CtTRRKN-T  ELECTRIC  MOTOR: 

Alf  L.  Elden.  Alv.Tra.lo.  .Minn.  App.  fll.  d 
.\ug.  24.  1918.  .\im.s  to  g- nerally  improve 
and  simplify  a  motor  of  this  type. 

1.386.634.  Co.vNECTOR  for  Electric  Wires  : 
Edward  H.  Kru.«c.  Fort  Wavne.  Ind.  Apjj. 
filed  Sept  19.  1919.  Object  to  secure  two 
or  more  conducting  wires. 

1,386.679.  Telegraph  Ststem  ;  John  H. 
Bell.  .«outh  Orang.-.  .V.  J.  App.  filed  Nov. 
21.  1917.  Improving  telegraph  transmi-s- 
pion  through  conductors  having  high 
electrostatic   capacity. 

1.386.683.  Telephone  System  ;  William  T. 
Booth.  Ea.st  Orange,  N.  J.  App,  filed 
March  19,  1918.  To  provide  a  system  In 
which  a  .'Jt-ntion  a.'i.'joriated  in  one  group 
can  be  readily  di.sconnected  therefrom. 

1.386.686.  CoNTBOi.i.iNo  System  for  AfTo- 
MATic  SwiTCHi.si;  SYSTE.MS;  Albert  H. 
BuUard  and  John  N.  Rivnold.x.  .\'iw 
York.  App.  filed  J;in.  7.  19i3.  Econom- 
ical mean.q  for  operating  a  .series  of  com- 
bined  recording  and   controlling  devices. 

1.386.68S.  Telephone-Exchange  System  : 
Henry  P.  rjnu.ien.  Mount  Vernon,  N.  Y. 
App.  filed  June  3,  1919.  To  provide  special 
service  in  a  commercial  office. 

1,386,690.  Telepho.vb  System  ;  Oust.ivus 
C.  Crawford.  Ea.«t  Orang"-.  N.  J.  .\ep. 
fll.-d  Oct.  23.  1918.  Prevents  pa.ssage  of 
high-frequency  currents. 

1..386.697.  Testing  Apparatus  :  Harvey 
Fletcher,  N>w  York.  N.  Y.  App.  filed 
•Inly  14.  1920.  Test  set  wherein  trans- 
mitters and  receivers  njay  be  efflci<ntlv 
and   rapidly    te.sted. 


1.3S6,701.  Coix-CoiXECT  System;  Charles 
L.  Goodrum.  Brooklyn.  N.  Y.  -\pp.  filed 
Aug.  14,  1916.  Automatic  means  for 
charging  a  subscriber. 

1.386.714.  V.\ctrM-Tt-BE  Holder:  'Walter 
J.  Leveridge,  Mount  Vernon,  X.  Y.  App. 
filed  Aug.  2.  1919.  Vacuum  tubes  may 
readily  be  connected  in  a  circuit 

1.386.719.  Telephoxe  System  ;  Hugh  D. 
MacPherson,  Summit.  X.  J.  -\pp.  filed 
Aug.  9,  1921.  Improved  means  for  deter- 
mining the  code  of  the  signals  to  be 
transmitted. 

1.386.725.  Signaling  System:  Joel  C.  R. 
Palmer.  New  Rochelle,  X.  Y.  App.  filed 
-\ug.  14.  1918.  Electrical  impulses  mined 
and  stored. 

1.386.728.  Machine-Switching  Telephon"e 
System  :  Ljpa  Polinkoswky,  London,  Eng- 
land. App.  filed  Aug.  27,  191S.  Semi- 
automatic operator's  position  provided 
with  a  single  key  set  and  two  or  more 
sets  of  registers  controlled  thereby. 

1.386.730.  Telephone-Exchange  System; 
Arthur  Raynsford.  Xew  York.  N.  Y.  App. 
filed  Dec.  31,  1919.  Relates  to  systems 
involving  an  automatic  exchange  and  a 
toll  exchange. 

1.386.731.  VACT-UM-Tr^E  Repeater  Cir- 
cuits :  Harry  S.  Read.  East  Orange,  X.  J. 
App.  filed  April  12.  1919.  Heating  cur- 
rent from  a  common  source  passes  through 
in  series. 

1.386.744.  Telephoxe  ant)  Microtele- 
phoxe  ;  Robert  Aernout  Baron  van  Lyn- 
den,  Utrecht.  Netherlands.  App.  filed 
July  11.  1918.  Earpiece  can  move  with 
respect  to  handle. 

1.386.747.  Telephon-e-Exchaxge  System  ; 
Charles  White,  East  Orange,  X.  J.  App. 
filed  July  11.  1918.  Relates  to  systems 
in  which  trunk  circuits  are  employed. 

1.386.748.  Sign-.\ling  System;  Ray  S.  Wil- 
bur, Lyndhurst,  N.  J.     App.  filed  Jan.  14, 

1918.  X'umber  of  channels  for  the  trans- 
mission of  signal  control  currents. 

1.386.749.  Call  -  Distributing  System: 
Samuel  B.  Williams.  Jr.,  Brooklyn,  X.  Y. 
App.  filed  April  14.  1919.  Relates  to  sys- 
tems employing  automatic  switches. 

1.386.804.  Horn:  Herman  R.  Saxon.  Toledo. 
Ohio.  App.  filed  April  17.  1916.  Relates 
to  operating  mechanism  for  actuating 
vibratory  diaphragm. 

1.386.82S.  Win-dings  for  Electrical  Appa- 
ratus :  Earle  G.  Winston,  Pittsfield.  Mass. 
App.  filed  Sept.  16.  1920.  Improved  ar- 
rangement of  parts  which  is  both  econom- 
ical and  readily  manufactured. 

1.3S6.S31.  Electric  Terminal  Coxn-ector  : 
.\lbert  L.  Austin,  Cleveland.  Ohio.  App. 
filed  Jan.  31.  1920.  Generally  improved 
connector,  simple  in  construction,  cheap 
of  manufacture  and  efficient  in  use. 

1.386,834.  ToRsiox  Spring;  Albert  R. 
Beckert.  Lynn,  Mass.     App.  filed  Oct.  21. 

1919.  Relates  to  torque-producing  mem- 
bers which  are  also  utilized  for  carrying 
a  current 

1.386.838.  WiN-Divo  FOR  Electrical  Appa- 
ratus ;  Locke  H.  Burnham.  Pittsfield. 
Mass.  App.  filed  July  17.  1918.  Relates 
to  transformers  and  the  like  in  which  it 
is  necessary  to  interpo.iie  additional  in- 
sulation between  the  windings. 

1.386.849.  Electbicai,  Apparatts  ;  WilH,im 
O.  Dwyer.  Pittsfield.  Ma.«s.  App.  filed 
Nov.  17.  1920.  Relates  to  arrangement 
of  insulating  barriers  about  windings, 
particularlv  for  high-voltage  service. 

1.386.854.  Bond-Wire  Si-pport;  Edward  A. 
Everett.  N.w  York.  N.  Y.  .\pp.  filed 
July  30.  1919.  Relates  to  rail  bonding 
used  to  provide  electrical  conductivitv 
of  rail  joints. 

1.3S6.91S.  Indicating  Mechanism  ;  Charles 
R.  Inderhill.  New  Haven.  Conn  App. 
filed  Jan.  13.  1917.  Is  adapted  for  indi- 
cating the  relations  of  the  speeds  of  ro- 
tating elements. 

1,386.934.  Dynamo  -  Electric  Machine; 
Henry  C.  E.  Jacoby.  London.  England. 
App.  filed  April  19.  1918.  Relates  to 
improvements  for  cooling  dynamo-electric 
machines 

1.386.97.S.  DISINFECTIUP  DevicI!  for  Tei.k- 
PHoNE  A.ND  Other  Uses;  Northey  V. 
Smith.   Bo.^ton.   Mass.     App.   filed   Oct.    23. 

1920.  Int<  iidi'd  to  provide  device  for  dis- 
infecting and  deodorizmg  mouthpieces. 

1.386.993.  TriroRAPH  System  :  .\mos  F. 
Dixon,  N.  walk.  .V.  J.  App.  filed  .Mav  28. 
1918.  Relat.s  particularly  to  printlng- 
teligraph  systems. 

1,387.046.  roLTpnA.<iE  Motor:  Valere  A. 
Lynn,  St.  Loui.*.  .Mo.  App.  filed  Feb.  14. 
1917.  Designed  to  bring  powr  factor  Of 
machines  under  control  of  operator,  to 
increase  efficiency  and  overload  capacity 
and  to  provide  more  efficient  means  for 
starting. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

DUMMER.  Me. — Application  has  been 
made  to  the  Public  Ser\'ice  Commission  by 
Ira  W.  Jones  of  Lebanon  and  Milton.  N.  H.. 
for  permission  to  build  a  dam  across  the 
Androscoggin  River  in  the  town  of  Dum- 
mer.  S  miles  north  of  Berlin.  N.  H.  the 
power  to  be  utilized  to  generate  electricity. 
The  plans  include  a  dam,  concrete  power 
house  and  other  structures.  Dummer  has 
not  a   post  office. 

FREEDOM.  ME. — Plans  have  been  com- 
pleted for  the  installation  of  electric 
lamps  in  Freedom.  Work,  it  is  understood, 
will  be  started  in  the  fall. 

RUirFORD,  ME.— The  Rumford  Falls 
Light  &  Water  Company  plans  to  extend 
its  transmission  line  near  Virginia  City  in 
the  town  of  Rumford  to  Rumford  Center, 
a  distance  of  3  n\iles.  to  furnish  electricity 
for  light  and  power  in  the  latter  village. 

G.\RDXER.  MASS.— The  Gardner  Reed 
&  Rattan  Company.  323  Pleasant  Street 
contemplates  the  construction  of  a  one- 
story  power  house  in  connection  with  a 
new  factory  on  West  Broadway. 

WESTFIELD,  3IASS.— The  Municipal 
Light  Commissioners  have  authorized  ex- 
tensions to  the  street-lighting  system  in 
upper  Franklin  Street  from  the  end  of  the 
trolley  line  in  mat  street  to  the  foot  of 
Lloyd's  HilL 

CUMBERLANTJ.  R.  I.— The  Blackstone 
Valley  Gas  &  Electric  Company.  Provi- 
dence, R.  I.,  is  considering  the  installation 
of  an  electric  street-lighting  system  in  the 
Grant's  Mills  and  Abbott's  Run  sections  of 
Cumberland.  A  petition  was  also  pre- 
sented to  the  Town  Council  by  property 
o^vners  on  Sneechaconnet  Pond  Road  for 
the  installation  of  electric  lamps  from  the 
park  on  that  highway  to  connect  with  the 
circuit  at  Diamond  Hill  section. 

N-EW  HAVEN.  CON^X— Plans  are  being 
prepared  for  the  construction  of  a  one- 
story  power  house.  90  ft.  x  100  ft.  on 
Temple  Street,  to  cost  about  $150,000.  in 
connection  with  the  Estate  of  E.  Mallev. 
902  Chapel  Street.  Wescott  &  Mapes.  Inc.. 
207  Orange  Street,  are  architects  and  en- 
gineers. 

Middle  Atlantic  States 

AUBURX.  X.  T. — The  Cit>  Council  has 
authorized  renewal  of  contract  with  the 
Empire  Gas  &  Electric  Company  for  street- 
lighting  in  -Auburn  for  ten  years.  The  con- 
tract provides  for  replacing  the  arc  lamps 
now    in    use   with    type   C    "Mazda"    lamps. 

GEXEVA,  X.  Y. — The  Public  Service 
Commis.-ii'pn  has  granted  the  Empire  Gas 
&  Elu'tric  Company  permission  to  issue 
$112,000  in  bonds  for  new  construction  and 
improviments  to  its  s.vstem,  including  the 
erection  of  an  outdoor  substation  on  the 
60,000. volt  tran.smission  line  In  .Vuburn 
and  the  installation  of  freciuency  changers, 
transformers,  exciters,  switching  struc- 
tures,  etc. 

NEW  YORK.  X.  T— The  United  Elec- 
tric Light  &  Power  Company  Is  contem- 
plating the  construction  of  two  one-slory 
co-aling  towers,  17  ft.  x  67  ft.  and  187  ft. 
high,  to  cost  about  $200,000  with  equip- 
ment, at  Its  power  plant  at  Walnut  .\venue. 
1 33d  to  131th  Street.  Thomas  E.  Murray, 
Inc.,    65    Duano    Street,    is   engineer. 

XEW  YORK.  X.  Y.— Bids  will  he  re- 
ceived by  tlie  New  York  Central  Railroad 
Company.  Gmnd  Central  Terminal,  until 
Oct.  1  for  shop  requirements,  including 
flexible  st.Tvbolts  and  parts,  steel  portable 
electric  arc-weliling  machine  and  acces- 
sories, according  to  drawings  and  specifi- 
cations on  file  a'  the  otTice  of  W.  C.  Bower, 
general  purchasing  agent.  Grand  Central 
Terminal. 

PHIL.VDELPHIA.PA. — The  power  hou.se 
of  the  Franklin  Sugar  Refinery  was  recently 
damaged  by  fire,  causing  a  loss  of  about 
$200,000. 
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PITTSBURGH,  PA.  —  Plans  have  been 
filed  by  the  Union  Ice  Company  for  the  con- 
struction of  a  two-3tory  plant  7n  ft.  x  l^O 
ft,  at  Heaver  Avenue,  to  cost,  with  equip- 
ment,   about    $100,000. 

BALTIMORK.  MD.  —  Plans  have  been 
prepared  by  the  Western  Maryland  Rail- 
road Company.  Continental  BuildinK.  Hal- 
timore.  for  the  construction  of  a  crain 
elevator  at  Port  CovlnRton.  to  cost  in  ex- 
cess of  $1,000,000.  Considerable  electrical 
and  mechanical  et|uipment,  including 
loaders,  conveyors,  transmission  machinery, 
etc.,  will  be  purchased. 

BALTIMORK,  MD. — The  Gwynns  Falls 
Paper  Company,  care  of  George  W.  Davis, 
517  Calvert  Building.  Baltimore,  has  plans 
under  wav  for  the  construction  of  a  paper 
mill  at  Gwynns  Falls  The  main  mill  will 
be  one.  two  and  three  stories,  ITi  ft.  x  4<i'i 
ft.,  estimated  to  cost,  with  machinery, 
about  $250,000.  Bids  will  soon  bt  asked. 
Joseph  H.  Wallace,  5  Beekman  Street,  New 
York    City,    is   engineer. 

Hl'XTIN'GTOX.  '^'.  VA. — Extension  to 
the  ornuinetal  lighting  sy-'tem  on  Fourth 
Avenue  to  Twelfth  Street  has  been  author- 
ized  by   the   City   Commissioners. 

LOGAN.  W.  VA. — Extensions  and  im- 
provements are  contemplated  by  the  Ken- 
tucky and  West  Virginia  Power  Company 
to  the  plant  on  Little  Island,  to  cost  about 
$1,000,000.  The  plans  provide  for  the  in- 
stallation  of  two  additional    15.000-kw.   tur 


plant  of  about  30.000  kw.  on  the  Wabash 
River  in  Vigo  County.  The  new  company 
plans  to  extend  the  service  to  territory 
outside  of  the  s<-ven  counties  now  served 
by  the  various  companies  mentioned  in  the 
merger.  .lo.seph  H.  Brewer  of  Grand 
Rapids,  president  of  the  Merchants'  Heal 
&  Light  Company,  is  one  of  the  incor- 
porators. 

CENTRALIA,  ILL. — The  Illinois  Central 
Railroad  Company  is  considering  the  con- 
struction of  an  ice  plant  to  cost  at>out 
$400,000. 

CHICAGO.  ILL.  —  Arrangements  have 
been  made  by  the  Middle  West  Utilities 
Company  for  a  note  issue  of  $1,500,000,  the 
proceeds  to  be  used  for  extensions,  im- 
provements, etc.,  to  its  power  plants  and 
systems. 

MILWAUKEE,  WIS. — Plans  are  under 
consideration  bv  the  Chicago,  Milwaukee  & 
St.  Paul  Railway  Company.  80  East  Jack- 
son Boulevard.  Chicago.  111.,  for  the  con- 
struction of  a  grain  elevator  and  store- 
house at  Lake  and  Greenbush  Streets.  Mil- 
waukee, to  replace  the  plant  known  as 
Elevator  A,  recently  destroyed  by  fire.  Th.> 
plant,  to  be  85  ft.  x  285  ft..  85  ft.  high, 
will  cost  about  $1,500,0000  including  ele- 
vator, electric  motor  and  power  equipment, 
boilers,  etc.  C.  F.  Loweth  is  chief  engineer 
and  C.  P.  Rawson  is  chief  architect,  with 
offices   at    Chicago. 

STOCKPORT,  IOWA. — The  Van  Buren 
Light   &    Power  Company,  it   i.^  reported,   is 


bo-generator  units  and  six  additional  Taylor      negotiating  with   the  municipalities  of  Lag 
stokers  under  present  boiler  an  added  power      range,  Kahoka,  Canton  and  Palmyra,  all  of 


supply  of  11.000  volts  will  be  developed 
and  a  dam  constructed  across  Guyandotte 
River.  H.  M.  Argabrite  is  vice-president 
and  general  manager,  and  Thomas  Cogh- 
land  is  elTiciencv  engineer :  both  of  New 
York.  F.  R.  Weller,  Washington,  D.  C.  is 
consulting  engineer. 

CLARKSVILLE.  VA.  —  Permission  has 
been  granted  to  the  Roanoke  River  D>- 
velopmcnt  Company.  Roanoke.  by  the 
Federal  Power  Commission  for  the  Develop- 
ment of  a  power  project  at  Buggs  Island 
near  Clarksburg.  The  work  includes  a 
50-ft.  dam  across  the  Roanoke  River  with 
power  house  to  provide  for  a  primary  de- 
velopment of  10,000  hp.  and  a  secondary 
development   of  50,000   hp. 

■WASTIINGTO>r.  D.  C — Bids  will  be  re- 
ceived bv  the  Bureau  of  Supplies  and  Ac- 
counts. N'avv  Department.  Washington.  D. 
C.  until  Sept.  6.  for  furnishing.  Specifica- 
tion S64I.  five  transformers  and  two  watt- 
hour   meters. 

WASHINGTON,  D.  C. — The  Bureau  of 
Y^ards  and  Docks.  Navy  Department,  Wash- 
ington. D.  C.  plans  the  construction  of 
power  house,  dispensary,  reservoirs  and 
railroad  sidings  at  Yorktown.     Applications 


accompanied   by  a  deposit  of   $20   may  now      Sines     ^^  wnrden 
be  filed  for  plans  and  specifications    (4498),      Biddle  is  warden. 


Missouri,  for  the  supply  of  electric  power 
service.  It  is  planned  to  extend  the  pro- 
posed transmission  lines  from  the  company's 
lines  at  W'ayland.  Mo.  W.  E.  Silver  is  gen- 
eral manager. 

KANSAS  CITY.  MO. — Plans  have  been 
prepared  by  the  Kansas  City  Power  &  Light 
Company  for  the  construction  of  a  one- 
.«tory  power  house.  60  ft.  x  90  ft.,  at  Sixty- 
first  and  Forest  Streets.  A.  E.  Beltis  is 
chief   engineer. 

KANSAS  CITY,  MO. — The  City  Council 
has  authorized  the  installalion  of  an  orna- 
mental lighting  system  between  the  in- 
tersection of  Gladstone  Boulevard,  St. 
John  and  Elmwood  .^.venues.  Sixty-two 
600-cp.  lamps  will  1je  installed  by  the 
Kansas  City  Power  &  Light  Company. 

ST.  LOTTIS.  MO. — The  'Brooks  Tomato 
Products  Company,  St.  Louis.  JIo .  is  con- 
sidering the  installation  of  an  electric  plant 
at   I.,ong   Branch,   Fla. 

LEA\'ENWORTH.  KAN.  —  Plans  have 
been  ai)proved  by  the  board  of  directors  of 
the  Federal  Penitentiary  for  the  construc- 
tion of  a  power  plant  at  the  institution  to 
cost  about  $145,000,  including  boilers,  en- 
auxiliary     machinery.       W.     I. 


and  necessary  data  for  bidding  will  be  for- 
warded in  the  near  future.  All  communi- 
cations should  be  addressed  to  the  chief 
of   the    Bureau    of   Yards    and    Decks. 


North  Central  States 

DETROIT.  MICH.  — i  Construction  is 
under  way  bv  the  Ford  Motor  Company 
on  a  new  building  at  Northville  which  will 
lie  equipped  as  a  welding  works  and  used 
primarily  in  connection  with  the  manufac- 
ture of  valves  and  valve  stems. 

R.\A'ENNA.  MICH. — Bids  will  soon  be  r.- 
ceived  by  the  Ravena-Conklin  Electric  Light 
&  Power  Company  for  the  construction  of 
a  hvdro-eleclric  power  plant  to  cost  about 
$85,000.  Holland,  Akerman  &  Holland.  lOi; 
East  Liberty  Avenue,  Ann  Arbor,  are  en- 
gineers. 

YOUXGSTO'^'N.  OHIO.  —  The  Pennsyl- 
vania-Ohio Ebctric  Company  has  applied 
lo  the  Slate  Utilities  Commission  for  per- 
mission to  issue  $1,000,000  in  capital  stock. 
the  proceeds  to  be  used  for  reimbursing  its 
treasury  for  expenditures  already  made  and 
to  provide  funds  for  additional  improve- 
ments,   etc. 

INDI.VNAPOLTS.  IND. — .Vpplication  has 
been  made  to  the  Public  Service  Commis- 
sion for  the  incorporation  of  the  Indian  i 
Electric  Corporation  with  a  nominal  capital 
of  $10,000,  and  also  for  the  consolidation 
of  seven  electric  companies,  including  tlu 
Merchants'  Heat  &  Light  Comii.my  of  In- 
dianapolis. Indiana  Railways  &  Light  Com- 
pany of  Kokonio.  I'llkhart  Gas  &  Fuel  Com- 
pany. Valparaiso  Lighting  Company  Wa- 
bash Valley  Klectric  Company  of  Clinton, 
Putnam  IClectric  Company  of  Oreencaslle 
and  the  Cavuea  Electric  Company,  with 
ii>..  new  corporation.  Plans  un.ler  con- 
fer   linking    the    plants 


Southern  States 

LENOIR,  N.  C.  —  The  Granite  Falls 
Manufacturing  Company.  Hickory,  con- 
templates the  development  of  hydro-elec- 
tric power  on  Wilson  Creek,  in  connection 
with  textile  mills  and  furniture  factories. 
The  project  includes  the  construction  of 
three  dams.  34  ft..  40  ft.  and  6i>  ft  high 
respectively,  each  to  be  connected  by  short 
conduit  to  power  house.  The  company  also 
plans  to  install  generating  equipment  of 
5.000  hp.  capacity. 

ATLANTA.  GA.  —  Extensions  and  im- 
provements are  under  consideration  by  the 
.\tlanta  Ice  &  Coal  Corporation  to  its  ice- 
manufacturing  and  cold-storage  plants  at 
.\tlanta.  Dec-.itur  and  Fort  Valley.  Ga  Th.- 
cost  of  the  work  is  estimated  at  $"|"1.000. 
of  which  $500,000  will  be  used  for  doubling 
the  eapacilv  of  the  Atlanta  plant  and 
jlOO.Mon  eai'h  for  work  and  equipment  at 
the  othf-r  two  plants. 

SPRINGFIELD,  GA. — Tlii>  installation  of 
electric  lamps  in  Springfield  is  under  con- 
sideration  by   the  City  Council. 

MRKRITT.  FL.\.  —  Tlie  Merritt  Island 
Light  &  Power  Company,  recently  organ- 
ized with  a  capital  of  $10,000.  contemplates 
establishing  an  electric  plant  to  furnish 
light  and  power  in  Merritt  and  vicinity. 
O.   R.   Grosse   is  president. 

P.VWHI'SK.V.  OKL.\. — Plans  are  under 
wxiy  by  the  City  Commissioners  for  the 
construction  of  aii  addition  to  the  municipal 
electric  power  plant  in  Pawhuska.  A  list 
of  equipment  will  be  prepared  at  an  early 
date. 

MOITLTON.  TEN. — The  organization  of 
a  company  for  the  purpose  of  building  elec- 
tric   and    ice    plants    in    Moulton    is    under 


Pacific  and  Mountain  States 

SEATTLE.  W.\SH  —  The  temporary 
power  house  at  Hewhalem  Creek,  on 
Skagit  River,  owned  by  the  city  has  been 
put  in  operation  The  plant  has  an  output 
of  3,000  hp..  which  now  supplies  electricity 
for  lighting  the  construction  camp,  and 
later  the  po»<r  will  be  utilized  in  the 
construction  of  the  crib  dam  across  the 
Skagit  River  and  the  tunnel  which  will 
eventually  feed  the  permanent  power 
house.  Contracts  on  these  units,  it  is  ex- 
pected, will  be  awarded  within  a  few  weeks. 

LA  GRANDE.  ORE. — The  City  Commis- 
eion  has  engaged  Stevens  &  Koon,  con- 
sulting engineers,  to  make  an  investiga- 
tion and  submit  a  report  on  the  necessary 
repairs  to  the  water  supply  system  and  an 
estimate  of  cost  of  same.  The  proposed 
work  to  be  undertaken  will  Include  the  in- 
stallation  of  a   plant   for  emergency   use. 

MEDFORD.  ORE.  —  Steps  have  been 
taken  by  J.  T.  Gagnon,  it  is  reported,  to 
organize  an  electric  company  to  construct 
an  electric  ijower  plant  to  supply  electricity 
to  operate  his  mills  in  Medford  and  Jack- 
sonville and  also  his  electric  railway  line. 
It  is  proposed  to  install  a  boiler  and  gen- 
erator in  the  mill  at  Medford.  Mill  refuse 
will  be  used  for  fuel  for  the  proposed  plant- 

FRESNO.  CAL.— The  Southern  Califor- 
nia Edison  f^omp.any  lias  applied  to  the 
State  Railroad  Commission  for  permission 
to  build  a  fourth  power  plant  of  120.000 
hp.  on  Big  Creek.  The  cost  of  the  plant, 
including  the  installation  of  three  units.  Is 
estimated  at  about  $6,000,000.  F.  F.  Henry 
is   manager   of   the   Fresno   office. 

LOS  ANGELES.  C.\L. — The  county  sur- 
veyor has  been  instructed  by  the  Board 
of  Supervisors  to  prepare  plans  for  the 
establishment  of  a  lighting  district  at 
Crescent    Heights. 

LOS  ANGELES.  CAL. — The  installation 
of  street-lamp  standards  and  appliances  on 
Pacific  Avenue  between  Third  and  Four- 
teenth Streets  and  on  a  section  of  Hobart 
Boulverad  is  contemplated.  Robert  Dofn- 
inguez   is  city  clerk. 

LOS  ANGELES.  CAL.— Bids  will  be  re- 
ceived by  the  Department  of  Public  Serv- 
ice. Room  602.  Public  Service  Building,  un- 
til Aug.  30  for  electric  meters  and  trans- 
formers in  accordance  with  Specifications 
No.  P-23S  on  file  in  the  above  office.  Jame;- 
P.    Vroman    is   secretary. 

DELT.\.  UTAH.  —  Application  has  been 
filed  with  the  State  Engineer  by  R.  H. 
Evans  of  Delta  for  the  use  of  2  second- 
feet  of  ^^"ater  from  a  spring  branch  in  the 
Sawtooth  mountains  in  Millard  County.  1- 
is  proposed  to  develop  the  power  to  operat- 
a  small  power  plant  and  for  milling  or^ 
at    the    Last    Chance    mine. 

SALT  LAKE  CITY.  rT.\H.— Car  barn- 
and  rolling  equipment  of  the  Salt  L.ak. 
Garfield  &  Western  Railroad  Companv 
located  at  Tenth  West  and  S.<uth  Temple 
Street,  were  recent  I  v  damaci»d  bv  fire, 
causing  a  loss  of  about  $l.'.O.Oiiii.  The 
buildings,    it    is   understood,    will    be    rebuilt. 

TWIN  FALLS.  IDAHO.— The  installatl.v 
of  a  new  lighting  system  on  Main  .\veni: 
and  Shoshone  Street,  to  include  108  orna- 
mental curb  lamps,  has  been  authorized  by 
the  City  Council,  .and  a  revisetl  contract 
with  the  Idaho  Power  Company  covering 
the  work  has  been  approved.  Material  for 
the  proposed  system  has  already  been  pur- 
chased. 

NOG.VLES.  ARIZ. — The  Nogales  Electric 
Light  &  F'owir  Company  has  been  granted 
right-of-way  for  the  construction  of  a 
transmission  line  from  Nogales  to  the  pump- 
ing plant  about  7  mile*  from  the  city, 

KESIMERER.  WTO. — Surveys  are  being 
made  by  a  number  of  engineers,  in  charge 
of  Francis  V.  Rilev.  countv  engineer  of 
Idaho  Falls,  and  H.'  E.  Robinson  of  Kem- 
merer.  for  thi  development  of  an  extensive 
irrigation  project  in  Lincoln  County.  The 
works  includes  a  .tOO-hp  power  plant  to 
operate  all  equipment,  storage  n»?ervoir  to 
impound  10."i>0  aere-ft.  of  water,  and  a  dam 
60  ft.  high  at  the  crest  line  and  50  ft  high 
.at   the  spillway   level. 


siderition  provide  for  linking  the  plants  trie  and  ice  plants  in  .MOuiton  is  unuer 
of  the  al>ove  companies  with  transmission  consideration  by  F.  T.  Fehrenkamp  and 
line"?     and     establishing    a    central     power    Edward   Boehm. 


Canada 

.\SHCROFT.  B  C. — The  power  house  of 
the  Ashcroft  Water.  Electric  &  Improve- 
ment Company  was  recent  l.v  damaged  by 
fire,  causing  a  loss  of  about  $10,0iHi. 

EAST  FL.\MBORO  TOWNSHIP.  ONT. — 
Extension  to  the  Hydro  system  is  under 
consideration  by  the  ratej>ayers  of  Blast 
Flamboro  Township.  For  further  informa- 
tion address  Peter  Ray.  Reeve. 
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Circulation — IVhat  It  Means 
to  Every  Reader 


HP>  reader  of  a  magazine  is  apt 
to  think  that  circulation  is  a 
matter  that  concerns  the  adver- 
tiser only. 

"My  interest  is  in  the  contents 
of  the  publication,''  he  says.  But  with 
a  business  paper  of  broad  scope  like 
the  Electrical  World— the  news,  the 
trade  and  the  technical  journal  of  a  great 
and  growing  industry  —  the  reader  is 
concerned  with  circulation.  For  here 
we  find  proof  of  its  reading  value. 

The  electrical  industry,  roughly,  is 
made  up  of  seven  groups,  as  follows: 

1.  Manufacturers   and    distributers. 

2.  Central-station    companies    and     municipal    electric 
systems. 

3.  Industrial    and    private    power    plants. 

4.  Jobbers,   contractors   and   dealers. 

5.  Electric   railways. 

6.  Telephone    and    telegraph   companies. 

7.  The    new   field   of   radio   communication. 

The  production  or  income  of  these 
major  groups  shows  their  relative  posi- 
tion in  the  industry.  The  per  annum 
figures  are : 

Manufacturers    and    distributers .$1,250,000,000 

Central-station     companies     and     municipal 

systems    900,000,000 

Industrial     and    private    plants 200,000,000 

Electric    railwavs     800,000,000 

Telephone    companies     550,000.000 

Telegraph     and     radio 250,000,000 

Miscellaneous    250,000,000 


Total     production     $4,200,000,000 

That,  in  round  figures,  is  the  bulk  and 
balance  of  the  electrical  industry.  Now 
as  to  the  measure  of  the  service  rendered 
by  the  Klkctrical  World.  as  indicated 
by  the  kind  and  number  of  the  men  who 
read  it. 

There  are  two  classes  of  men  who  carry 
the  world's  work — business  planners  and 
result  getters.     The  business  planners  in- 


vestigate, decide  and  direct;  the  result 
getters  accept  the  business  planners'  judg- 
ment and  by  utilizing  labor  and  materials 
work  out  their  plans.  There  are  more  of 
these  result  getters  than  of  the  business 
planners.  Both  are  vital,  and  in  our  in- 
dustry both  read  the  ELECTRICAL  WORLD. 
Here  are  the  figures  of  our  circulation 
grouped  this  way: 

The    Business    Planners — 
Executives  in  charge  of  company  and  engineering 
policy  for   central-station   companies   and   electric 

railways     2,644 

Executives  in  charge  of  company  and  engineering 
policy  with  industrial  plants  and  electrical  manu- 
facturers          1,301 

Executive  and  engineering  specialists  in  the  allied 
fields  of  generation,  railway,  telephone,  telegraph, 
radio,  illumination,  chemistry,  fin.nnce  and  edu- 
cation           5,149 


T/ie  Result    Getters— 

Operating  and  administering  executives  with 
central-station  companies  and  electric  railways.. 
Operating  and  administering  executives  with  in- 
dustrial    plants,     electrical     niarmfacturers,     mills 

and    mines    

Sales  managers  and  sales  engineers  with  central- 
station  companies,  electrical  manufacturers  and 
large  contractors,  dealers,  jobbers  and  exporters, 
plus    the    miscellaneous    


9,094 


3,231 


From  this  you  know  that  over  22,000 
electrical  men  subscribe  to  this  magazine 
you  read.  And  it  does  mean  something  to 
you.  For  the  distribution  of  this  circu- 
lation among  both  business  planners  and 
result  getters  is  an  eloquent  testimony  to 
the  recognition  which  the  Electrical 
World  has  won  by  its  broad  service.  It 
is  an  indorsement — proof  of  its  worth  to 
you.  If  these  men,  week  after  week, 
study  the  industry,  its  records  and  its 
thinking  here,  it  is  a  call  to  you  also  to 
read  more  broadly  and  to  learn  more 
fully  as  the  industry  progresses. 


William 

Creightoii 

Peet 

An  electrical  engineer, 
contractor  and  advocate 
of  co-operation  ivho  has 
achieved  notable  success 
in  electrical  contracting 
work,  has  ivorked  intelli- 
gently to  improve  the 
National  Electrical  Code 
and  has  devoted  his  tal- 
ents, personality  and  con- 
scientiotis  leadership  to 
the  betterment  of  the  con- 
tractor-dealer group  of 
the      electrical      industry. 


WORKING  for  an  industry  to  ex- 
pand its  scope  and  increase  its 
|)roductiveness  is  like  worlttng  in 
a  gardon.  It  requires  tlie  constant  atten- 
tion of  individuals  vitally  interested  in 
its  success.  Among  tliose  few  in  the 
electrical  contracting-  Held  who  have 
given  themselves  without  stint  to  the 
organization  and  development  of  that 
branch  of  the  electrical  industry  is 
William  Oreighton  Peet.  president'  and 
toiinder  of  Peet  &  Powers,  electrical  en- 
Kineors  and  contractors  of  New  York 
City. 

,  o?,"""".  '"  ^'^^  Orleans.  La.,  Oct  20, 
1871,  Mr.  Peet  entered  the  Massachu- 
setts Institute  of  Technology  in  1S90. 
Two  years  later  he  went  to  Germany  for 
a  short  course  at  Heidelberg.  Forced  to 
remain  in  tliat  country  because  of  a 
cholera  quarantine,  he  continued  IiW  en- 
gineering studies  at  the  Technical  School 
at  Darmstadt,  completing  tlie  ilectrl<;il 
engineering  course  in  189.'">.  Follo^ving 
his  graduation  he  accepted  a  position 
as  engineer  of  construction  with  what 
was  then  the  Shuckert  company.  While 
with  that  company  he  ha.i  "  inMiiil.te 
charge  of  the  electrical  work  of  the 
Bavarian  Exposition  at  Nuremberg.  Ra- 
varia,  in  1896.     Returning  to  the  United 


States  in  1897,  he  entered  the  laboratory 
of  the  American  Telephone  &  Telegraph 
Company,  where  he  was  associated  with 
Col.  J.  J.  Carty  and  Bancroft  Gherardl 
in  experimental  and  development  work. 
He  later  became  as.soeiated  xvilli  the 
George  A.  Williams  Company  of  Jers.v 
City  and  for  that  company  carried  out 
the  Installation  of  two  electric  lighting 
plants — one  at  Hagerstown,  .Md.,  ami 
the  other  at  Newport  News.  Va.  After 
completion  of  this  work  Mr.  Peet  entered 
the  contracting  business  for  himself, 
and  in  1902  he  formed  a  partnership 
with  .loseph  A.  McAnerney  and  Walter 
H.  Powers.  Later  in  that  year  the 
present  company  of  Peet  &  Powers, 
Inc.  was  formed. 

It  was  at  this  time  that  Mr  Peet 
became  closely  identified  with  the  devel- 
opment and  organization  of  the  electrical 
contracting  business.  Always  a  silent 
and  tireless  worker,  he  has  never  been 
given  tospectacular  methods  of  accom- 
plishment. In  1902  he  became  secretary 
of  the  Association  of  Electrical  Contrac- 
tors of  Now  York  City  and  liter  was 
njade  its  president,  serving  also  for  a 
number  of  years  on  its  exetutive  com- 
mittee. Upon  the  reorganization  and 
formation  of  the  present  National  Asso- 


ciation of  Electrical  Contractors  and 
Dealers  at  St.  Louis  in  1918.  Mr.  Peet  was 
elected  chairman,  in  which  capacity  he 
served  for  three  years.  He  was  one 
of  the  founders  of  the  Conferonco  Club 
in  1916  and  has  acted  as  treasurer  since 
that  time.  The  formation  of  the  Insti- 
tute of  Electrie.il  Contractors,  of  which 
Mr.  Peet  was  rtrst  treasurer  and  is  now 
president,  was  largely  a  result  of  his 
endeavor. 

Mr.  Peet  has  also  served  as  chairman 
of  both  the  code  and  Jobbers  connnittees 
of  the  National  .\ssociation  of  Electrical 
Contractors  and  Dealers  and  as  a  strong 
advocate  of  co-operative  principles  had 
the  appointment  of  the  repres.Mitalives 
on  the  Council  of  Industrial  Relations 
for  the  Electrical  ^'onstruction  Industry, 
which  was  successful  In  bringing  about 
eighty-flve  settlements  last  year. 

Throughout  liis  career  .Mr.  Peet's 
ability  as  an  organizer  and  co-operator 
has  been  widely  recognized  as  attest..! 
by  his  selection  to  discharge  many  re- 
sponsible duties  in  association  work.  .\t 
the  last  convention  of  the  National  .\sso- 
ciation  of  Electrical  Contractors  and 
Dealers  the  past-president's  emblem  was 
presented  to  him  in  appreciation  of  his 
work  tor  that  organization. 
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Xon-Employment  in  the 
Electrical  Industry 

WITH  any  decline  in  general  business  it  is  in- 
evitable that  the  e'.ectrical  industry  should  also 
be  affected,  particularly  the  manufacturei-s  of  electrical 
apparatus.  However,  the  existing  situation  is  not  so 
gloomy  as  many  think.  Non-employment  there  is,  and 
President  Harding  has  called  a  conference  this  month 
to  discuss  the  distribution  of  labor  and  the  rehabilita- 
tion of  industry.  On  the  other  hand,  Secretary  Hoover 
declares  that  the  business  situation  is  improving. 
^Miile  he  is  not  blind  to  the  prevalent  lack  of  employ- 
ment, he  says :  "It  is  inconceivable  that  America,  with 
its  surpluses  of  food  and  clothing,  with  housing — 
although  crowded — and  with  an  abundance  of  fuel, 
should  allow  any  suffering  of  those  among  our  people 
who  desire  to  work."  Of  course,  there  can  be  no 
permanent  remedy  without  the  rehabilitation  of  in- 
dustry. 

If  Congress  would  only  commit  itself  to  a  constructive 
policy,  confidence  would  come  quickly,  factories  would 
be  busy  on  full  time  and  the  employment  problem 
would  disappear.  Not  a  little  of  the  non-employment 
in  the  electrical  industry'  is  attributable  to  the  lack  of 
appropriations  to  carry  out  commitm.ents  already  made 
by  the  army,  navy  and  other  departments  of  the  govern- 
ment. If  funds  were  voted  to  complete  this  work, 
entered  into  in  good  faith  by  the  manufacturers  of 
electrical  apparatus  with  governmental  departments, 
it  would  be  a  boon  to  the  electrical  industn,\  Unlike 
the  farmers,  cotton  growers  and  exporters,  the  electrical 
manufacturers  seek  no  subsidy  or  advances  from  the 
government;  they  ask  only  that  it  live  up  to  its 
obligations. 


A  Brilliant  Investigator 
Lost  to  Science 

IN  THE  death  of  Dr.  Peter  Cooper  Hewitt  applied 
science  suffers  a  los.s  that  it  cannot  yet  fully  realize. 
Born  to  wealth,  position  and  ease,  he  chose  to  spend  his 
life  and  talents  in  productive  labor  rather  than  in  pur- 
poseless luxury.  Dr.  Hewitt  is  best  known  to  the  public 
by  the  incandescent  vapor  lamp  that  bears  his  name. 
This  exceedingly  useful  illuminant  was  the  result  of 
many  years  of  patient  investigation  on  his  part,  and  it 
ha.s  found  an  important  place  in  industrial  lighting. 
He  was  perhaps  almost  equally  well  known  for  his  funda- 
mental work  on  the  mercury  rectifier — work  which  was 
followed  up  by  other  investigators  until  this  extraor- 
dinary apparatus  has  become  a  most  useful  adjunct  of 
the  dynamo  not  only  in  street  lighting  but  in  some  of 
the  serious  work  of  power  distribution  as  well.  It  has 
not  yet  been  brought  to  its  full  industrial  value  or 
turned  to  the  larger  uses  for  which  in  the  course  of 
time  it  will  probably  be  available.  Besides  the.se 
notable  inventions,  Dr.  Hewitt  was  constantly  engaged 


in  experimental  work  in  many  branches  of  physics, 
bringing  to  his  investigations  the  resources  of  an  excep- 
tionally keen,  alert  and  well-trained  mind  and  a  per- 
sistence which  marks  the  true  spirit  of  research.  He 
was  possessed  of  a  most  attractive  and  interesting  per- 
sonality, worthy  the  son  and  grandson  of  his  brilliant 
progenitors.  His  inventive  skill  touched  many  things, 
but  he  will  be  best  known  in  the  historj'  of  science  as  the 
first  successful  worker  in  the  field  of  what  one  may  call 
electronic  engineering,  breaking  away  from  the  conven- 
tional lines  of  electrical  conduction  and  opening,  par- 
ticularly in  the  rectifier,  a  new  line  of  practical  advance 
which  leads  to  a  goal  that  no  man  dares  predict. 

A  host  of  workers  have  followed  in  the  path  which 
Peter  Cooper  Hewitt  blazed  out  and  which  is  constantly 
diverging  into  great  and  unknown  fields.  The  out- 
look thus  bestowed  far  transcends  any  material  achieve- 
ment of  the  inventor.  A  generation  hence  the  world 
will  have  begun  to  reap  some  of  the  bigger  benefits  con- 
ferred by  the  discoveries  of  one  who  never  shunned  the 
skii-mish  line  )f  science  for  the  security  of  a  standard- 
ized dugout. 


Government  Ownership  and 
Organized  Labor 

NOTWITHSTANDING  the  country's  costly  experi- 
ence in  operating  the  railroads  during  the  war  and 
the  wreck  of  all  system  and  discipline  which  attended 
it,  the  executive  council  of  the  American  Federation  of 
Labor,  in  session  this  week,  discussed  a  movement  to 
bring  about  public  ownership  of  steam  railroads. 
Naturally,  organized  labor  would  look  with  favor  on 
any  scheme  which  would  place  it  in  control  of  public 
utilities  and  which,  moreover,  would  mean  less  work 
and  higher  wages.  But  memory  is  not  short-lived. 
This  generation  knows  only  too  well  what  government 
ownership  portends,  and  it  is  not  likely  to  accept  the 
burden  a  second  time.  However,  those  in  control  of 
the  labor  unions  are  shrewd  and  ingenious  and  can  be 
counted  on  to  make  the  most  of  their  opportunities. 
Therefore  all  utilities  must  be  prepared  to  combat  this 
propaganda  and  to  look  well  to  their  own  service  and 
its  cost.  Good  service  at  reasonable  cost  is  the  best 
and  most  effective  antidote  for  government  ownership 
clamor,  and  against  it  no  union  of  labor  forces  can 
prevail. 


Broader  Functions  of  the 
Commercial  Department 

A  MANUFACTURING  business  is  usually  organized 
into  three  departments — production,  sales,  finan- 
cial. The  sales  department  is  responsible  for  going  out 
into  the  market  and  getting  business.  The  production 
department  must  procure  the  necessary  raw  material 
and  produce  the  goods  to  fill  the  orders  that  the  sales 
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department  has  turned  in.  The  financial  department 
must  provide  the  money  to  finance  both  manufacture 
and  sales  and  take  care  of  the  accounting.  At  the  head 
of  each  department  is  an  e.xecutive,  and  the  managers 
of  sales  and  production  must  have  equal  rank  and  work 
together  like  a  team  of  good  gray  horses,  or  the  busi- 
ness will  be  thrown  out  of  balance. 

The  chairman  of  the  N.  E.  L.  A.  Commercial  Section 
at  the  Chicago  convention  pointed  out  that  this  balance 
of  organization  is  as  necessary  for  the  central-station 
company  as  for  any  other  manufacturing  business  and 
recommended  urgently  that  all  the  commercial  activities 
of  light  and  power  companies  should  be  grouped  to- 
gether under  one  head  responsible  not  alone  for  sales 
but  for  all  the  relationships  of  the  company  with  the 
public.  The  idea  is  carried  still  further  in  the  article 
by  T.  I.  Jones  in  this  issue.  It  has  sound  reason  and 
practical  business  sense  to  advocate  it,  and  the  best  proof 
of  its  practicability  lies  in  the  fact  that  there  are  large 
companies  already  organized  this  way.  It  is  one  more 
growing  indication  that  the  importance  of  the  business 
side  of  the  central-station  organization  must  be  recog- 
nized. 


The  Golden  Rule  Is  the 
Safest  Guide 

THE  simplest  things  are  often  the  hardest  to  compre- 
hend. This  was  illustrated  when  Ale.x  Dow,  speak- 
ing before  the  Michigan  Electric  Light  Association,  told 
the  history  of  the  dealings  of  the  Detroit  Edison  Com- 
pany with  its  public.  His  hearers  expected  to  learn  of 
some  new  and  unusual  methods.  Mr.  Dow  told  a  story 
of  three  simple  essentials  and  their  application  that 
every  business  man  ought  to  know  by  heart,  but  of 
which,  unfortunately,  too  many  apparently  have  never 
heard.  Avoidance  of  annoying  rules  and  still  more 
annoying  efforts  at  enforcement,  extreme  care  in  making 
promises  either  directly  or  by  implication,  but  promises 
once  made  to  be  kept  at  all  costs,  and,  finally,  service 
that  gives  what  the  customer  is  entitled  to — these  are 
the  three  foundation  stones  on  which  the  success  of  the 
company  has  been  built.  "Can't  do  it  because  the  com- 
pany's rules  forbid"  is  a  thoughtless  statement  that  will 
irritate  the  average  man  when  a  little  careful  explana- 
tion without  any  reference  to  rules  would  let  him  under- 
stand why  his  request  cannot  be  met — or  it  may  reveal 
the  foolishness  of  the  rule  and  prevent  any  attempt  to 
apply  it.  Under  the  insistence  of  a  customer  it  is  hard 
for  the  average  individual  to  say  that  no  promise  can  be 
given,  and  too  often  the  customer  is  left  to  believe  that 
he  has  been  promised  something  when  the  fact  is  that 
some  one  has  evaded  the  issue  by  making  statements 
that  can  be  twisted  to  mean  what  the  customer  wants 
them  to  mean.  La.st  but  not  least,  the  feeling  that  he  has 
paid  for  something  that  he  is  not  getting  is  one  of  the 
most  galling  ideas  that  the  average  human  being  can 
entertain,  and  the  feeling  rankles  as  few  other  feelings 
can. 

These  three  things  when  thoroughly  understood  com- 
prehend a  very  wide  range  of  business  problems.  When 
employees  are  thoroughly  impressed  with  the  impor- 
tance of  these  elementary  principles  and  with  the 
further  fact  that  the  truth  told  squarely  and  tactfully  is 
always  the  easiest  and  safest  way  out  in  dealing  with 
the  public,  there  will  be  less  trouble.  The  average  man 
may  not  find  the  truth  always  palatable,  but  it  is  far 
more  agreeable  to  him  than  evasion  and  a  feeling  that 


he  is  not  getting  what  he  believes  he  has  paid  for.  When 
sifted  to  the  final  analysis.  Mr.  Dow's  statement  of  how 
the  task  has  been  accomplished  is  only  a  statement  of 
how  the  golden  rule  has  been  applied.  "As  ye  would  that 
others  should  do  unto  you,  do  ye  even  so  unto  them"  is 
not  an  arbitrary  religious  command.  It  is  the  statement 
of  a  fundamental  law  on  which  ail  lasting  human  success 
is  built. 

Reduction  of  Rates  to  Pre-War 
Basis  Must  Not  Be  Expected 

THAT  the  cost  of  turning  out  energy  for  public 
service  has  greatly  increased  since  pre-war  days  is 
a  fact  unpleasantly  familiar  to  managers  of  central- 
station  companies.  That  they  have  faced  the  situation 
without  making  it  an  e.xcuse  for  profiteering  is  a  fact 
that  ought  to  be  familiar  to  the  public  they  serve.  Few 
persons,  however,  realize  the  extent  to  which  rising 
prices  have  affected  costs  of  production  as  compared 
with  the  small  increases  in  rates.  The  study  we  print 
this  week  by  P.  M.  Lincoln  of  the  actual  financial  as- 
pect of  the  situation  is  therefore  just  now  of  peculiar 
interest.  The  story  of  the  increase  in  expense  of  pro- 
duction is  a  very  striking  one.  The  cost  to  the 
consumer  has  risen  but  a  small  fraction  of  the  ratio, 
and  a  large  part  of  the  difference  has  been  absorbed  by 
searching  and  vigorous  economies  of  management  which 
do  the  executives  of  the  companies  infinite  credit. 

In  considering  the  facts  that  Mr.  Lincoln  brings  to 
the  front  the  reader  must  realize  that  in  the  main  the 
figures  relate  to  a  comparison  of  pre-war  construction 
with  its  reproduction  in  whole  or  material  part  today. 
The  considerable  factor  of  costs  due  to  fixed  charges 
would,  of  course,  change  enormously  as  between  1914 
and  present-day  prices.  This  must  not  be  weighed  too 
heavily,  since  if  the  facts  were  to  come  before  a  state 
commission  for  action  very  little  account  wou'.d  be 
taken  of  the  reproduction  cost  of  a  plant  built  and  paid 
for  in  1914.  However,  when  increases  of  capital  are 
necessary  for  extensions  and  replacements,  allowance 
should  be  made  for  the  actual  prices  current  and  the 
necessary  rates  of  interest.  The  rate  of  depreciation 
of  equipment  is  unchanged,  but  the  effect  of  that  rate 
is  read  into  replacement  costs  effective  at  such  times 
as  the  replacement  is  really  made,  and  in  changes  of 
equipment  the  recovery  value  of  discarded  items  is 
materially  greater  than  it  was.  Of  far  more  serious 
consequence  with  reference  to  public  relations  has  been 
the  very  great  increase  in  operating  expenses,  including 
fuel,  and  the  worst  of  it  is  that  this  increase  is  likely 
to  be  permanent.  The  rate  for  money  may  get  back  to 
5  per  cent,  but  the  price  of  coal  will  not  follow  it,  and 
wages  will  not  for  years,  if  ever,  drop  to  their  pre-war 
figure.  Moreover,  every  incidental  item  of  operating 
expense  has  climbed  side  by  side  with  the  cost  of 
labor   and   fuel. 

The  plain  moral  is  that  the  public  cannot  in  all  fair- 
ness expect  to  see  the  price  of  electric  service  decline  to 
a  pre-war  basis.  If  the  electric  light  and  power  com- 
.panies  had  followed  the  example  of  some  of  the  railway 
systems  by  decreasing  public  service  and  doubling 
prices,  there  would  have  been  a  tremendous  outcry. 
But  they  stood  by  the  public,  raised  prices  no  more  than 
was  absolutely  necessary  to  keep  their  heads  above 
water,  and  did  not  cut  off  their  less  profitable  cus- 
tomers. Therefore  we  believe  the  public  will  support 
them  cordially  when  help  is  necessary. 
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Struggling  with  the  Power-Factor 
Problem 

EVER  since  the  beginnings  of  power  transmission  the' 
electrical  supply  company  has  wrestled  with  the  dif- 
ficulties imposed  by  low  power  factor.  The  case  is,  of 
course,  less  serious  now  than  when  induction  motors 
were  a  new  development.  But  the  demand  for  cheap, 
low-speed  motors  and  their  use  sometimes  on  very  un- 
suitable loads  call  for  action.  It  is  a  fact  that  any 
station  with  a  considerable  motor  load  suffers  seriously 
from  bad  power  factor,  the  more  so  since  it  thus  loses 
the  benefit  of  what  would  otherwise  lead  to  an  excellent 
diversity  factor.  In  this  issue  L.  R.  Wilson  takes  up 
the  treatment  of  the  situation  as  it  exists  in  a  Western 
generating  station  of  considerable  size  and  sets  forth 
the  remedial  measures  taken.  Broadly,  the  remedy  is 
a  charge  for  the  extra  capacity  demanded,  and  the  chief 
question  for  decision  is  how  this  charge  shall  be  ap- 
plied. We  have  long  been  disposed  to  the  belief  that  if 
there  were  available  a  suitable  kilowatt-ampere-hour 
meter  the  best  plan  would  be  to  bill  strictly  on  this 
basis,  at  a  suitable  price  per  unit.  At  least,  this  method 
would  be  simple  and  rather  effective.  In  default  of  a 
meter  to  record  the  apparent  energj*  directly,  it  can  be 
otherwise  deduced  and  applied  to  the  bill. 

The  Tucson  plan  is  to  assume  a  basic  power  factor  of 
80  per  cent  and  then  to  increase  or  decrease  the  dis- 
count as  the  power  factor  is  above  or  below  normal.  The 
actual  figure  is  1  per  cent  added  or  subtracted  for  each 
per  cent  variation  in  power  factor.  The  disadvantage 
is  the  added  complication  of  the  metering,  necessitating 
two  instruments,  either  single-phase  or  polyphase,  as 
the  load  is  balanced  or  unbalanced.  The  plan  is  cer- 
tainly reasonably  effective  and  fair  enough  to  all.  The 
whole  situation  should  be  the  subject  of  concerted  ac- 
tion, for  while  all  the  plans  in  use  amount  to  about  the 
same  thing,  they  do  not  look  quite  alike  and  hence  may 
draw  unwarranted  criticism. 


example  by  variations  of  temperature,  air  pressure  and 
orientation  of  line  of  break,  might  well  introduce 
influences  of  their  own.  The  photographic  and  other 
studies  of  the  arc  under  magnetic  blow-out  add  to  the 
value  of  the  paper. 


Phenomena  of  Arc 
Rupture 

CONTINUOUS  ."-atisfactory  operation  of  nearly  all 
classes  of  electric  equipment  is  assured  in  the  pres- 
ent state  of  the  art  as  long  as  circuit  conditions  are 
unchanged.  Changes  of  circuit  conditions,  however, 
introduce  transient  surges  of  energy  and  variations  of 
voltage  often  followed  by  well-known  disastrous  results. 
Owing  to  the  infinite  variety  of  combination  of  circuit 
constants  and  current  and  voltage  values,  it  is  as  yet 
impossible  to  foretell  the  character  and  magnitude  of 
transients  and  so  to  design  equipment  to  meet  all  of 
them. 

One  of  the  simplest  of  transients  is  that  arising  in 
the  opening  of  a  continuous-current  circuit.  Current 
and  voltages  are  fixed  at  the  instant  of  opening,  and 
owing  to  the  low  value  of  the  latter,  electrostatic 
capacity  probably  plays  no  part,  inductance  being  the 
chief  factor.  It  would  appear  therefore  that  here  is  a 
promising  point  for  an  attempt  to  adapt  design  to  the 
character  of  the  transient.  An  interesting  step  in  this 
direction  is  found  in  the  experiments  described  by  O.  H. 
Eschholz  in  the  current  issue.  The  results  indicate  a 
definite  relation  between  total  voltage  (line  plu.s  in- 
duced) and  arc  length  at  rupture,  for  a  given  value  of 
current.  This  result  is  surprising  in  the  light  of  the 
highly  complex  character  of  the  arc,  and  it  would  appear 
that  a  wider  range  of  conditions  than  described,  as  for 


Can  the  Law  of  the  Sphere  Gap 
Be  Simplified? 

THE  adoption  by  the  American  Institute  of  Electri- 
cal Engineers  of  the  sparking  distance  between 
spheres  as  a  standard  of  high  voltage  was  probably  due 
in  great  measure  to  the  simplicity  of  the  apparatus.  It 
is  highly  desirable  in  a  standard  of  this  character  that 
the  quantity  involved  should  be  susceptible  of  definition 
in  terms  of  simple  physical  constants  such  as  the  dimen- 
sions of  the  apparatus,  temperature  and  pressure.  This 
condition  obtains  for  the  sphere  gap  if  both  spheres 
are  insulated,  but  not  when  one  sphere  is  grounded. 
In  the  former  case  within  a  wide  range  of  gaps  the 
surface  potential  gradient  at  breakdown  is  a  constant 
for  a  given  size  of  sphere.  In  the  case  where  one  sphere 
is  grounded,  however,  this  simple  type  of  relation  does 
not  hold,  and  it  is  not  possible  to  write  an  expression 
giving  the  critical  surface  gradient  for  a  given  size  of 
sphere;  the  standard  must  be  defined  in  terms  of  a 
draw-n  curve  and  with  specifications  as  to  size  of  sup- 
ports, distance  from  surrounding  objects,  etc.  This  is 
a  serious  drawback  as  it  is  not  always  a  simple  matter 
to  insulate  both  spheres,  and  for  the  grounded  case  the 
difficulties  of  measurement  are  considerably  increased. 
Some  time  ago  we  called  attention  to  an  analysis  of 
the  A.  I.  E.  E.  figures  by  Dr.  Alexander  Russell  (Jour- 
nal of  the  (British)  Institution  of  Electrical  Engineers') 
in  which  he  made  the  interesting  discovery  that  if,  in- 
stead of  being  at  grounded  potential,  the  grounded 
sphere  be  assumed  at  a  definite  fraction  of  the  total 
potential  difference  below  ground,  then  the  grounded 
case  reduces  to  the  same  values  of  critical  gradient  as 
those  lor  the  case  where  both  spheres  are  insulated,  and 
so  the  use  of  one  formula  becomes  possible.  This  leads 
Dr.  Russell  to  raise  a  question,  not  as  to  the  accuracy 
of  the  measurements  of  gap  or  voltage  (as  suggested 
by  Mr.  Peek  in  his  letter  in  our  issue  of  June  18),  but 
as  to  the  correctness  of  the  deductions  of  the  values  of 
the  potential  gradient.  In  this  issue  a  letter  from  Dr. 
Russell  is  presented  commenting  on  the  points  raised 
by  Mr.  Peek.  The  interesting  suggestion  is  made  that 
at  high  absolute  potentials  there  may  be  some  escape  of 
electricity  from  the  sphere,  causing  an  alteration  in 
the  normal  electrostatic  gradient  in  the  air.  In  the 
absence  of  experimental  observations  of  phenomena  of 
this  character,  this  does  not  appear  so  strong  a  sup- 
port of  his  contention  as  his  description  of  an  ab.solute 
voltmeter  in  which  the  attraction  between  two  spheres 
depends  only  on  the  absolute  potentials  and  strictly 
obeys  electrostatic  theory.  This  indicates  a  normal  con- 
dition of  the  medium  between  the  spheres,  and  so  leaves 
his  original  comment  unanswered  and  without  explana- 
tion. In  view  of  the  importance  of  as  great  simplicity 
as  possible  in  all  standards,  it  would  appear  very  desir- 
able that  experiments  on  unequal  spheres  as  suggested 
by  Dr.  Russell,  or  other  experiments  clearing  up  his 
question  as  to  the  absolute  potentials  of  the  spheres  in 
the  A.  I.  E.  E.  experiments,  be  carried  out.  The  reduc- 
tion of  all  cases  of  sphere  gap  to  one  concise  law  would 
remove  the  most  seriou.s  objection  to  this  otherwise 
relatively  simple  standard. 
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Generating  Costs  Have  Increased  100  to 
175  per  Cent  Since  1914 

Steam  Plants  Show  Average  Rise  in  Production  Expense  of  137  pex  Cent 
and  Hydro-Electric  Plants  Show  Average  Increase  of  167  per  Cent 
— Itemized    Production    Costs    and    Increases    in    Equipment    Prices 

By  P.  M.  LINCOLN 

Consulting  Engineer  Lincoln  Electric  Company 


IT  IS  well  known  that  the  cost  of  generating  and 
distributing  electrical  energ>-  has  risen  by  a  very 
marked  degree  during  the  last  few  years,  but  it 
may  not  be  realized  that  a  careful  analysis  shows 
increases  of  100  per  cent  to  175  per  cent  in  this  cost 
from  the  year  1914  to  the  year  1920.  In  making  such 
an  analysis  there  are  two  main  items  of  cost,  namely, 
fixed   charges   and  operating  costs. 

The  fixed  charges  on  a  power  plant  are  usually  taken 
to  consist  of  the  items  of  interest,  depreciation,  taxes 
and  insurance.  All  of  these  items  are  assessed  against 
the  first  cost  of  the  plant  and  equipment  necessary  to 
give  service.  The  first  step  in  an  analysis,  therefore, 
is  to  ascertain  the  change  in  cost  of  the  plant  and 
equipment  necessarj'  to  give  service  today  as  compared 
with  one  for  the  same  service  before  the  late  war 
exerted  its  influence  in  increasing  prices.  Steel  and 
copper  are  the  largest  single  items  of  raw  material 
that  enter  into  the  cost  of  equipment  for  power  plants. 
Iron  and  steel  products  show  some  very  marked  changes 
during  the  last  five  or  six  years.  For  instance,  the 
average  price  of  pig  iron  during  1919  was  two  and 
one-fifth  times  the  average  during  1014.  The  highest 
point  touched  by  pig  iron  during  the  period  of  1914 
to  1919  was  nearly  four  times  the  average  of  the  year 
1914.  The  composite  average  of  finished  steel  showed 
just  about  the  same  variations,  as  might  have  been 
expected.  Sheet  bars,  and  sheet  steels  pi'oduced  from 
them,  show  a  little  greater  than  average  increase. 
Black  sheet  steel  averaged  2.34  times  as  high  in  price 
in  1919  as  it  did  in  1914,  and  the  highest  price  touched 
during  the  period  of  1914  to  1919,  inclusive,  was  nearly 
four  and  a  quarter  times  the  average  1914  price. 
Briefly,  the  ruling  price  of  steel  products  has  risen  to 
approximately  double  ihe  pre-war  price.  Steel  is  the 
largest  single  item  that  enters  the  cost  of  a  power  plant. 

Considering  copper,  the  average  price  in  New  York 
during  1914  was  13.61  cents  and  in  1919  was  19.49 
cents,  or  an  increase  of  43  per  cent.  However,  in 
1917  the  price  touched  36  cents,  or  more  than  two  and 
one-half  times  the  average  of  1914.  Undoubtedly  the 
government's  move  in  1917  in  fixing  prices  kept  copper 
from  going  to  a  much  higher  level.  This  commodity  has 
reacted  to  the  law  of  supply  and  demand  more  readily 
than  some  others,  and  the  present  price  is  ver>'  nearly 
the  same  as  the  average  price  during  1914.  However, 
if  a  power  plant  had  been  built  during  the  last  two  or 
three  years  approximately  twice  as  much  would  have 
been  paid  for  copper  as  would  have  been  paid  if  the 
same  plant  had  been  erected  in  1914.  This  is  the 
significant  thing  to  bear  in  mind  in  making  an  analysis. 

But,  after  all,  it  is  not  so  much  the  raw  materials 
that  affect  the  final  cost  of  a  power  plant  as  the  actual 


cost  of  the  various  items  that  enter  the  finished  plant. 
An  analysis  of  the  rise  in  cost  of  steel  and  copper  is 
of  interest  only  in  showing  the  reason  for  the  rise  in 
cost  of  generators,  transformers,  switches,  meters,  etc., 
that  go  to  make  up  a  complete  power  plant.  By  the 
courtesy  of  one  of  the  large  electric  manufacturing 
companies  some  data  have  been  incorporated  in  Table  I 
on  the  actual  increases  in  cost  that  have  taken  place  in 
various  items  of  equipment  entering  a  complete  plant. 
The  data  cover  the  period  from  1910  to  1920,  inclusive. 
It  is  interesting,  first,  to  note  that  costs  remained  very 
uniform  from  1910  to  1914,  there  being  a  slight  drop 
averaging  perhaps  5  per  cent  between  these  two  years. 
Between  1914  and  1915  most  items  show  a  slight  fur- 
ther drop  in  price.  Beginning  in  1915  there  has  been 
a  rapid  and  steady  increa-se  in  the  price  of  all  items 
entering  the  equipment  of  a  power  house.  Some 
naturally  show  more  increase  than  others,  but  all  show 
an  increase. 

In  addition  to  equipment,  a  complete  power  plant 
must  include  lands  and  buildings.  The  actual  amount 
of  the  increase  in  these  items  at  present  over  what 
would  have  obtained  five  years  or  so  ago  is  difficult  to 
estimate,  but  there  has  been  a  decided  increase.  The 
building  trades  have  shown  a  particularly  marked  in- 
crease owing  largely  to  the  much  higher  labor  and 
material  costs  that  have  ruled  during  the  last  few  years. 
There  is  probably  no  class  of  labor  that  has  increased 
more  rapidly  in  cost  than  that  employed  in  the  building 
trades. 

According  to  an  article  in  the  Jan.  29  issue  of  the 
Literary  Digest  the  so-called  "index  figure"  of  all  com- 
modities has  increased  to  nearly  two  and  three-quarters 
the  value  it  had  during  1914.  This  "index  figure"  is 
the  average  price  of  several  hundred  standard  com- 
modities, each  weighted  according  to  the  amount  of  that 
particular  article  used. 

Fixed  Charges  Have  Increased  125  per  Cent 

Taking  all  these  data  into  account,  an  estimate  based 
on  a  considerably  detailed  study,  and  on  manufacturers' 
quotations,  shows  that  the  cost  of  a  plant  necessary  to 
produce,  distribute  and  maintain  electric  service  today 
is  not  less  than  225  per  cent  of  what  the  same  plant 
would  have  cost  in  pre-war  days.  In  making  this  esti- 
mate plants  of  the  character  used  in  any  large  city  for 
supplying  general  service  are  considered. 

It  may  be  objected  that  this  has  no  effect  on  the  cost 
of  producing  power,  since  virtually  all  the  capital  ex- 
penditures necessar>-  for  furnishing  electric  service  to 
any  given  center  were  made  before  the  increases  in  cost 
took  place,  and  that  therefore  the  present  consumers 
should  not  be  burdened  with  this  increase  in  present 
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capital  costs.  This  is  only  partly  true.  Any  power 
plant  is  constantly  growing.  Ten  per  cent  per  year 
increase  in  the  production  of  power  is  not  at  all  unusual 
these  days,  and  during  the  war  period  the  increase  in 
the  demand  on  power  plants  was  often  greater  than 
this.  A  plant  Vjig  enough  for  its  load  in  1914  would 
not  take  care  of  conditions  at  present.  The  norma! 
growth  during  the  last  five  or  six  years  would  demand 
an  increase  in  the  normal  plant  to  serve  a  community. 
This  inci-ease  had  to  be  put  in  at  a  higher  cost.  As  time 
goes  on  the  older  parts  of  such  a  plant  are  amortized 
and  eventually  taken  out  of  service  and  scrapped.  The 
recently  purchased  part  of  the  plant  must,  of  course, 
be  considered  at  present  price  levels.  Whether  the  older 
portions  should  be  considered  as  of  the  present  value  of 
equivalent  equipment  or  as  of  the  value  at  time  of  pur- 
chase is  a  question  that  will  not  be  discussed  at  this 
time.  It  might  be  observed,  however,  that  rent  these 
days  is  paid  on  the  basis  of  the  present  value  and  not 
of  the  original  cost  of  the  property.  There  is  surely 
as  much  logic  in  power  costs  following  the  rising  costs 
of  equipment  as  there  is  in  rents  following  the  rising 
values  of  buildings  and  real  estate. 

In  this  connection  there  is  another  point  that  should 
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COSTS   OF  GENERATING    POWER    HAVE    MORE   THAN    DOUBLED  SINCE  1914 


be  mentioned,  and  that  is  that  it  is  not  the  first  cost 
but  the  carrying  cost  that  enters  the  final  power  cost. 
First  cost  is  only  one  item  in  establishing  fixed 
charges.  Interest,  depreciation,  taxes  and  insurance,  of 
course,  vary  with  the  first  cost,  but  they  may  also  vary 
independent  of  first  cost.  Thus  during  the  last  few 
years  there  has  been  a  marked  increase  in  interest 
rates.  Bonds,  which  five  or  six  years  ago  cou'd  be 
floated  on  a  basis  of  4  to  6  per  cent  return,  must  now 
pay  6  to  9  per  cent.  Therefore  the  promoter  of  a 
power  plant  today  must  not  only  pay  more  than  twice  as 
much  for  his  equipment  as  he  did  six  years  ago,  but 
when  he  goes  into  the  money  market  to  borrow  his 
money  for  the  plant  he  must  pay  an  interest  rate 
approximately  50  per  cent  higher  than  he  did  six  years 
ago.  Here  again,  however,  the  objection  may  be  made 
that  the  plant  now  furnishing  power  was  purchased  at 
the  old  prices  and,  if  wisely  financed,  carries  the  old 
interest  rate.  The  writer  refuses  to  discuss  the  ques- 
tion whether  the  shrinkage  of  the  purchasing  power 
of  the  dollar  should  be  taken  into  consideration  in 
fixing  the  rates  for  electric  service,  but  will  simply 
point  out  that   owing  to  the  wearing  out   and  obsoles- 


cence of  equipment  this  shrinkage  must  eventually  be 
recognized. 

While  there  may  be  some  question  as  to  the  present 
value  of  the  item  of  fixed  charges  in  the  cost  of  power, 
there  are  other  items  where  there  can  be  no  question 
of  the  increase.  Operating  costs  are  such  an  item.  The 
largest  item  in  these  costs  is  the  cost  of  fuel,  which 
has  made  a  very  marked  and  very  real  advance  during 
the  last  few  years.  Coal  costs  have  not  only  advanced 
at  the  mines,  but  the  costs  of  freights  have  also  in- 
creased. A  certain  plant  in  New  England  shows  an 
average  of  $14  per  ton  during  1920.  as  against  $5.50 
per  ton  during  1914,  or  an  advance  of  154  per  cent. 
Other  figures  supplied  by  Babson  show  that  anthracite 
coal  in  New  York  has  advanced  from  $5.75  in  1914  to 
$10.45  in  1920,  or  an  advance  of  81  per  cent.  Some 
further  figures,  obtained  from  practically  every  coal- 
producing  state  in  the  Union,  show  that  coal  at  the 
mine  mouth  has  increased  all  the  way  from  45  per  cent 
as  a  minimum  to  168  per  cent  as  a  maximum.  The 
grand  average  for  coal  at  the  mine  mouth  shows  an 
increase  of  129  per  cent  in  cost  of  1920  over  1914. 
The  power-producing  companies  must  pay  these 
advances  or  they  do  not  get  any  coal.  Considering  all 
the  data  available,  it  is  estimated  that  the  cost 
of  fuel  today  is  125  per  cent  above  what  it  was 
in   1914. 

The  next  item  that  demands  attention  is 
labor.  A  review  of  the  statistics  gathered  by 
the  Bureau  of  Labor  Statistics,  United  States  . 
Department  of  Labor,  shows  that  the  rates  of 
wage  for  power-plant  operators  djring  1920 
may  safely  be  taken  as  85  per  cent  in  excess  of 
what  they  were  in  1914.  For  salaried  employees 
the  increase  is  estimated  at  40  per  cent.  The 
total  of  this  is  small  compared  to  the  total 
amounts  involved  so  that  an  error  in  this  esti- 
mate is  not  important. 

Based  on  the  foregoing  estimates  as  to  in- 
creases in  the  individual  items,  an  estimate  of 
the  increase  in  cost  of  producing  power  ready 
for  distribution  in  a  modern  power  plant  in 
1920  as  compared  with  1914  is  given  in  Table  II. 
For  the  purposes  of  the  estimate  it  is  assumed 
that  the  plant  would  have  a  maximum  capacity 
of  100,000  kw.,  consisting  of  five  units  of  20,000  kw. 
each ;  that  the  yearly  load  factor  is  40  per  cent  and  the 
daily  load  factoi-  55  per  cent;  that  the  fuel  available  is 
bituminous  coal  of  13,500  B.t.u.  per  pound,  and  that  this 
coal  in  1914  cost  $2.75  per  ton  and  in  1920  $6.18  per  ton; 
that  2.1  lb.  of  coal  was  required  to  produce  a  kilowatt- 
hour  in  both  cases:  that  the  plant  cost  was  $60  per 
kilowatt  in  191  I  and  $135  per  kilowatt  in  1920;  that  the 
fixed  charges  were  at  the  rate  of  12  per  cent  in  1914  and 
15  per  cent  in  1920;  that  350,000,000  kw.-hr.  was  gener- 
ated and  distributed  in  each  case. 

The  accompanying  diagram  shows  graphically  the 
relative  values  given  in  Table  11.  The  values  are  more 
or  less  typical  of  all  steam  plants — at  least  in  so  far  as 
a  comparison  of  1914  with  1920  is  concerned.  If  the 
location  or  the  size  of  the  steam  plant  is  varied,  vari- 
ous items  of  the  comparison  might  change,  but  the 
final  result  would  show  an  increase  in  cost  of  power  of 
from  two  to  two  and  one-half  times  as  much  in  1920 
as  in  1914. 

In  considering  water  powers  in  making  a  similar 
analysis,  it  must  be  remembered  that  fuel  costs  are 
entirely  absent,  but  that  this  absence  is  largely  oflFset 
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TABLE  I— INCREASED  COST  OF  GEXERATIXG-PLAXT  EQUIPMENT 
FROM    1914  TO   1920 


Equipment 

Turbo-generators 

Motor-generator  sets 

Rotar>-  converter? 

Transformers  (power).  .  ,  . 
Transformers  (di-tributing) 

Voltage  regulators 

Switchboard  panels 

Oil  circuit  breakers 

Watt-hour  meters  (single-phase) 

Watt-hour  meters  (polj-phase) 

Frequency  charger  sets 


by  a  much  higher  item  of  fixed  charges.  The  first 
cost  of  the  usual  water-power  plant  itself  is  not  only 
higher  as  a  rule  than  that  of  a  steam  plant,  but  usually 
the  hydro-electric  plant  lies  at  a  distance  from  the 
market  so  that  there  is  a  considerable  item  of  trans- 
mission cost  and  losses  that  the  steam  plant  does  not 
in  general  have  to  bear.  An  advantage  possessed  by 
the  typical  water-power  plant  is  that  the  dams,  canals 
and  other  works  built  in  connection  with  it  are  usually 
of  a  more  permanent  character  than  a  steam  power 
plant,  and  they  therefore  carry  a  somewhat  lower  rate 
of  depreciation.  On  the  other  hand,  the  metallic  struc- 
tures used  in  connection  with  the  long-distance  trans- 
mission system  that  must  be  considered  as  a  part  of  any 
typical  water-power  p'ant  should  carry  a  somewhat 
higher  depreciation  rate  than  the  steam  plant  would 
carry.  All  in  all,  the  depreciation  rate  that  should  be 
applied  to  a  water-power  plant  is  perhaps  slightly  lower 
than  that  on  a  steam  plant.  The  items  of  interest  and 
taxes  would  presumably  be  the  same  for  a  water-power 
plant  as  for  a  steam  plant. 

The  difference  in  first  cost  of  a  water-power  plant 
and  that  of  a  steam-power  plant  depends  on  many  in- 
determinate things  such  as  the  cost  of  dams,  canals, 
storage  reservoirs  and  the  like,  which  vary  over  an 
e.xceedingly  wide  range,  and  the  cost  of  the  transmis- 
sion system  is  a  function  of  the  amount  of  power  to  be 
transmitted  and  also  of  the  distance  of  transmission. 
There  is  only  one  real  limit  to  the  cost  of  a  water- 
power  installation,  and  that  is  the  economic  considera- 
tion that  the  market  cannot  afford  to  pay  more  for 
water  power  than  for  the  same  service  rendered  by 
steam.  However,  the  ratio  between  the  cost  of  a  water- 
power  plant  in  1914  and  in  1920  may  safely  be  taken 
to  be  at  least  as  much  as  that  determined  for  steam 
plants.  For  steam  plants  the  figure  of  2.25  was  taken 
to  represent  the  ratio  of  costs  in  1920  as  compared 
with  1914.  There  is  no  evident  reason  for  departing 
from  the  same  figure  for  water-power  plants.  The 
cost  of  buildings  and  other  construction  work  which 
constitute  the  major  part  of  any  water-power  project 
has  certainly  risen  by  at  least  as  large  a  ratio  as 
machinery  costs. 

Table  II,  giving  the  estimate  of  the  cost  of  water 


T.\BLE  11— l.NCREASE  IX  PRODLCTION  COSTS  FROM  YEAR 
1914  TO  YEAR  1920 


Co't-  i 

Steam-Power 
Itrni  Plant 

1914  1920 

Fixed  chnrxes 0  206         0  579 

Operation: 

Fuel  0  289         0  649 

Oil.  wa«te  and -m.nli'"  0  012         0  024 

Labor  0  041  0  076 

Mnirilennti" 

.Mateniil  0  026         0  053 

Labor  0  021  0  039 

Ailniini'<tratmn  0  008  0  Oil 

Total.  ..       0  603  1    431 


Hvdro-Electric 

Plant 
1914  1920 

0  440  I    260 


power,  uses  this  ratio.  The  other  assumptions  used  in 
making  the  estimates  are  as  follows:  That  the  plant 
would  have  a  capacity  of  100.000  kw.  (the  same  as 
assumed  for  the  steam  plant )  :  that  the  yearly  load 
factor  would  be  40  per  cent  and  the  daily  load  factor 
55  per  cent;  that  the  plant  cost  was  $140  per  kilowatt 
in  1914  and  $315  per  kilowatt  in  1920;  that  fixed 
charges  on  the  water-power  plant  were  11  per  cent  in 
1914  and  14  per  cent  in  1920;  that  the  plant  is  75 
miles  from  its  market;  that  350,000,000  kw.-hr.  was 
generated  and  distributed  in  each  year. 

The  diagram  shows  the  comparative  values.  It  is 
somewhat  interesting  to  note  that  the  increase  in  cost 
of  water  power  has  been  somewhat  larger  than  that  of 
steam  power — a  ratio  of  2.37  for  steam  power  and  2.67 
for  water.  The  reason,  of  course,  is  that  virtually  the 
entire  cost  of  water  power  lies  in  the  fixed  charges  and 
that  the  increase  in  interest  rate  superposed  on  the 
large  increase  in  first  cost  has  caused  the  resultant 
cost  of  water  power  to  increase  even  faster  than  has 
been  the  case  with  steam  power.  Fixed  charges  in 
1920  in  the  case  of  water  power  are  2.85  times  those 
of  1914,  and  this  item  amounts  to  87  per  cent  of  the 
total  cost. 

These  estimates  include  only  those  costs  that  are 
necessary  to  produce  the  power  and  put  it  on  the  bus- 
bars at  the  steam  generating  plant— or  the  step-down 
substations  of  the  water-power  plant — ready  for  dis- 
tribution from  that  point.  To  get  the  power  to  the 
ultimate  consumer  it  is  necessary  to  add  the  costs  of 
distribution,  metering,  collection  of  bills,  distribution 
losses,  etc.  These  items  vary  considerably,  depending 
upon  the  amounts  of  power  distributed,  the  layout  of  the 
distributing  system  and  many  other  items,  so  that  it 
is  difficult  to  take  them  into  consideration  in  generaliz- 
ing. They  also  have  risen  during  the  last  few  years, 
but  possibly  not  quite  so  much  as  the  tabulation  indi- 
cates. The  main  point  demonstrated  is  that  the  costs 
of  power  production  and  distribution  have  risen  to  two 
to  two  and  three-quarters  times  those  of  six  years  ago. 

In  a  future  issue  the  question  of  making  rates  so 
that  these  increased  costs  may  be  distributed  equitably 
between  customers  and  power  companies  will  be  dis- 
cussed. 
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Australia''^  BroMii-Coal  Power  Scheme 

RENEWEID  public  interest  in  the  so-called  brown- 
,  coal  fields  of  Victoria  has  been  created,  according 
to  United  States  Trade  Commissioner  A.  W.  Ferrin,  by 
the  controver.sy,  not  yet  entirely  ended,  between  the 
brown-coal  miners  and  the  government  of  the  state  of 
Victoria,  owner  and  operator  of  the  largest  of  the 
brown-coal  mines  at  Moi-\vell,  in  Gippsland.  This  brown 
coal,  which  is  found  throughout  Gippsland  and  in  other 
parts  of  Victoria,  is  said  to  be  unlimited  in  extent. 
Hitherto  it  has  not  been  extensively  mined  because  of 
its  inferiority  to  black  coal. 

Several  proposals  have  been  made  for  the  com- 
mercial use  of  the  coal  transformed  into  a  fuel  that  will 
compete  with  black  coal.  One  of  these  projects  in- 
volves the  briquetting  of  the  brown  coal;  another  is  the 
production  of  electricity  from  the  brown  coal  burned  in 
special  furnaces  at  the  mines  and  the  transmission  of 
the  electricity  to  Melbourne  and  other  industrial  cen- 
ters. This  second  project  is  now  being  actively  de- 
veloped through  a  specially  constituted  body,  the  Elec- 
tricity Commissioners  of  the  State  of  Victoria. 
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Seventeen  Years'  Growth  of 
Public  Utilities 

Stone  fiE  Webster  Issue  Graphic  Chart  to  Make  Clear 

How  the  Companies  Under  Their  Control  Have 

Prospered  in  This  Period 

A  CONVINCING  illustration  of  the  growth  and 
stability  of  the  public  utility  industry  under  able 
management  is  afforded  in  a  graphic  chai-t  which  has 
been  prepared  by  Stone  &  Webster,  Inc.,  to  show  the 
combined  growth  of  the  electric  power,  lighting  and 
railway  companies  under  the  control  of  this  firm  in 
the  last  seventeen  years.  The  chart  indicates  year  by 
year  the  earnings  of  the  companies,  the  relation  of 
these  earnings  each  year  to  the  outstanding  capital, 


ing  of  bonds,  coupon  notes,  preferred  and  common 
stocks,  has  increased  from  approximately  173,000,000 
in  1904  to  approximately  $219,000,000  in  1920.  In 
1904  for  each  dollar  of  gross  earnings  there  was  out- 
standing $8  of  capital,  divided  between  $3.50  of  debt 
and  14.50  of  capital  stock.  In  1920  for  each  doUar  of 
gross  earnings  there  was  outstanding  ?5.40  of  capital, 
divided  between  $2.60  of  debt  and  $2.80  of  capital  stock. 

Conservative  Policy  Followed  in  Recent  Years 

During  the  past  five  years,  owing  to  the  high  cost 
of  raising  new  capital,  a  verj'  conservative  dividend 
policy  has  been  followed.  This  is  indicated  by  the  fact 
that  in  this  period  out  of  the  combined  balance  i  after 
interest  charges)  of  $35,000,000  only  $15,000,000  was 
distributed  in  dividends  and  more  than  $20,000,000  was 
turned  back  into  the  properties.     In  other  words,  for 
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C0NS0Lro.\TED  CHART  OF  EARNINGS,  CAPITALIZATIONS  AND  SECURITY  QUOTATIONS  OF 
STONE  &  WEBSTER  COMPANIES 
The  scale  for  determining'  the  number  of  dollars  measured  by 
these   columns   appears    at   the   right   side   of   the   above   consoli- 
dated chart  ...  .  , 

The  average  market  prices  of  the  various  classes  of  securities 
are  represented  by  curves  which  refer  to  the  scale  appearing  at 
the  left  of  the   chart.     The   bonds  are   largely   5   per  cent  issues 


and  the  preferred  stocks  are  practically  all  6  per  cent  issues. 
The  ratio  of  capitalization  to  gross  earnings  for  each  year 
appears  at  the  bottom  of  the  chart.  This  table  is  divided  to  show 
the  funded  debt  (face  value  of  bonds  and  coupon  notes),  the  par 
value  of  preferred  and  of  common  stocks,  and  the  total  capitaliza- 
tion to  each  dollar  of  gross  earnings. 


and  the  resulting  effect  upon  security  values  as  reflected 
in  market  quotations.  Each  year  all  companies  are 
included  which  were  under  Stone  &.  Webster  manage- 
ment for  the  full  twelve-month  period,  any  company  in 
the  hands  of  a  receiver  not  being  included.  The  num- 
ber of  companies  composing  this  group  has  varied  from 
time  to  time  (it  is  now  twenty-eight),  but  since  1910 
the  results  indicated  on  the  chart  have  not  been  mate- 
rially influenced  by  such  changes. 

This  group  of  companies  has  grown  from  a  combined 
gross  of  about  $9,000,000  and  a  net  of  $3,000,000  in 
1904  to  a  gross  of  over  $40,000,000  and  a  net  of 
$15,000,000  in  1920.  During  this  period  of  seventeen 
years  there  have  been  only  two  years,  1915  and  1919, 
when  gross  and  net  earnings  were  not  larger  than  in 
the  previous  year.     The  capital  outstanding,   consist- 


every  dollar  paid  out  in  dividends  $1.33  of  earnings  was 
invested  in  the  properties. 

Another  comparison  brought  out  by  this  chart  is 
that  in  1920  net  earnings  increased  nearly  $2,500,000 
from  an  increase  in  gross  of  $5,000,000.  During  the 
previous  five  years,  owing  to  abnormally  high  operating 
ratios  before  increases  in  rates  and  fares  became  gen- 
erally effective,  the  average  annual  growth  of  net  earn- 
ings was  less  than  $50,000  from  an  average  increase 
in  gross  of  nearly  $1,500,000.  The  curies  of  quota- 
tions indicate  that  the  market  for  bonds  has  been 
remarkably  stable,  generally  following  the  trend  of 
money  rates.  The  quotations  for  the  stocks,  on  the 
other  hand,  have  not  yet  reflected  the  actual  improve- 
ment in  the  industrj*  and  the  more  favorable  outlook  for 
the  future. 
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Arc  Rupture  in  Magnetic  Blow- 
Out  Switches 

Arc  Lengths  at  Which  Instability  Occurs  Are  Determined  for  Practical  Conditions- 
Electrode  Materials,  Surfaces,  Etc.,  Investigated — Phenomena  of 
Arc  Formation  and  Rupture  Discussed 


-Effect  of 


D" 


By  O.  H.  ESCHHOLZ 

Material  and  Process  Engineering  Department,  Westinghouse  Electric  &  Manufacturing  Company 

.IRECT- CURRENT      circuit      breakers      or 

switches   function  by   introducing   in   series 

with  the  line  an  increasing  resistance.     This 

resistance  possesses  transient  stability  and 
during  the  period  of  stability  is  of  "a  low  order.  To 
assure  current  rupture,  however,  instability  must  be 
achieved  by  attaining  a  critical  resistance  value,  corre- 
sponding to  a  quite  definite  arc  length  for  given  condi- 
tions, when  the  resistance  rapidly  increases  to  infinity. 
The  magnetic  blow-out  field  serves  to  reduce  this  period 
of  transient  stability,  thus  decreasing  arc  duration  and 
switch  wear  from  that  secured  when  the  rupture  length 
is  achieved  merely  by  contact  separation.  Data  are 
submitted  giving  these  critical  lengths,  approximately, 
for  various  initial  values  of  line  current  and  line  volt- 
age at  rupture  for  the  usual  range  of  flux  densities 
employed  in  magnetic  blow-out  switches. 

The  utility  of  present-day  circuit-interrupting  means 
depend  upon  the  development  of  an  arc  and  its  subse- 
quent rupture.  The  sequence  of  phenomena  occurring 
during  arc  formation  is  substantially  as  follows : 

(1)  Decrease  of  contact  pressure  and  area  as  switch 
jaws  separate,  with  a  consequent  increase  in  the  rate  at 
which  thermal  energy  v>-ill  develop  at  the  contact  points. 

(2)  Increase  in  current  concentration  and  contact 
temperature  un- 
til electron  emis- 
sion is  achieved 
at  the  negative 
terminal,  i  Since 
this  temperature 
is  usually  near 
the  melting  point 
of  most  contact 
materials  el  ec- 
tron  emission  is 
frequently  ac- 
companied by  a 
slight  volatiliza- 
tion of  the  cath- 
ode.) 

(3)  Slight  sep- 
aration of  con- 
tacts and  current 
conduction  from 
the  cathode  to  the  anode  by  movement  of  the  electrons. 

(4)  Collision  between  ga.seous  molecules,  either  of 
terminal  vapor  or  atmospheric  ga.ses,  and  electrons,  re- 
sulting in  the  formation  of  negative  and  positive  ions. 

(5)  Continued  collision  between  electrons,  ions  and 
neutral  molecules  with  the  continued  increase  in  con- 
tact .separation,  the  current  passing  from  one  terminal 
to  the  other  as  the  result  of  the  movement  of  electrified 


FIG.    1 — EXPERIMENTAL    AIR-CORE    BLOW- 
OUT COIL  AND  SWITCH  CONSTRUCTED 
TO  FACILITATE  OBSERVATION  OF 
ARC  PHENOMENA 


FIG.   2 — POLAR,  MULTI-EXPOSURE,  HIGH-SPEED  CAMERA, 
CONSTRUCTED   TO  RECORD   ARC  PHENOMENA 

particles  as  well  as  the  transference  of  charges  from 
electron  to  ion,  to  ion,  to  terminal. 

(6)  The  resulting  stream  of  conducting  gaseous  ma- 
terial is  a  flexible  conductor  whose  movement  and  con- 
tour may  be  controlled  by  contact  separation,  gaseous 
l)last,  deionizing  material  or  a  magnetic  field. 

The  erroneous  opinion  prevails  that  arc  formation 
;>nd  maintenance  is  necessarily  accompanied  by  a  heavy 
volatilization  of  the  contact  metals.  The  rate  of  volatil- 
ization is,  however,  controllable  and  is  dependent  upon 
such  factors  as  thermal  conductivity,  specific  heat,  elec- 
tron emission  temperature  and  melting  point  of  the  elec- 
trodes as  well  as  upon  the  rate  of  movement  of  the  arc 
terminals  on  contact  faces.  In  the  construction  of 
magnetic  blow-out  switches  it  is  possible  to  reduce 
volatilization  on  contact  and  horn  material  .so  that  the 
path  of  the  arc  terminal  is  barely  perceptible. 

The  value  of  an  arc  as  a  means  for  the  interruption 
of  direct-current  constant-potential  circuits  lies  funda- 
mentally in  its  ability  to  serve  as  a  rapidly  increasing 
series  resistance.  Since  the  arc  is  a  flexible  conductor, 
it  will  react  to  a  transverse  magnetic  field  in  a  manner 
similar  to  that  of  a  solid,  current-carrj'ing  conductor  on 
a  motor  armature.  The  speed  of  movement,  and  there- 
fore arc-length  increase,  is  a  function  of  the  arc  cur- 
rent, blow-out  field  strength,  viscosity  of  inclosing  atmo- 
sphere and  shape  of  arc  terminal  path. 

Contrary  to  the  usual  conception,  all  arcs  in  their 
development  pass  through  a  period  of  transient  stability. 
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I  Alil.E  I— ARC  LENGTH  AT  RUPTURE;   CARBON  ELECTRODES 
250-V^olt  Non-inductive  Direct-Current  Circuit 


Arc    Length,  Inches 

FIG.  3  —  ARC  VOLTAGES  AT  RUPTURE  PER  INCH   OF  ARC   LENGTH 
AT  RUPTURE  FOR  NON-INDUCTIVE  LOADS 

It  i.s  the  object  of  the  arc  lamp,  arc  furnace  or  arc  weld- 
ing equipment  designer  to  increase  the  duration  of  this 
stability  by  the  selection  of  suitable  electrode  materials, 
arc  atmosphere  and  stabilizing  series  impedance.  It  is 
the  purpose  of  the  switch  or  breaker  designer  to  de- 
crease the  period  of  stability,  consistently  with  such 
factors  as  economy  of  materials,  compactness  and  low 
voltage  surges,  by  utilizing  deionizing  means. 

When  employing  the  magnetic  blow-out  switch  arc 
instability  and  subsequent  rupture  is  achieved  by  rapidly 
increasing  the  arc  length  until  the  rate  of  energy  ab- 
sorption by  the  inclosing  atmosphere  exceeds  the  rate 
of  energy  input  from  the  electrical  circuit.  In  Fig.  1 
is  shown  the  characteristic  functioning  of  the  arc  as  an 
increasing  resistance.  For  approximately  80  per  cent 
of  its  period  of  duration  this  arc  may  be  considered  to 
have  possessed  transient  stability.  At  the  end  of  this 
period  (0.0038  second)  the  arc  attained  approximately 
its  maximum  length.  During  the  period  of  instability 
(0.001  second)  the  arc  resistance  rapidly  increased  to 
infinity.  It  is  evident  that  the  period  of  transient  sta- 
bility greatly  exceeds  that  of  instability.  However,  this 
relation  is  influenced  by  the  amount  of  energy  stored 
in  the  electric  circuit,  density  and  distribution  of  the 
magnetic  field,  as  well  as  by  the  condition  of  the  atmo- 
sphere through  which  the  arc  is  passing. 

Since  the  duration  of  an  arc  is  chiefly  determined  by 


20        30        40        50         60        70        60         90       100 
Per  Cenf.  Arc    Length  at   Rupture 

FIG.  4 — CHANGE  IN  ARC  RESISTANCE  WITH  INCREASE 

IN  ARC  LENGTH 

This  illustrates  tho  oomparatively  long  period  of  transient 
stability  and  short  period  of  instability  during  rupture.  Cirtuit 
and  arc  data  are  given  in  Table  IV. 


itial  Line  Current, 

.\rc  Duration. 

Approx.  Maximum 

.^mp. 

Sec. 

Arc  Length,  In. 

60 

0  192 

5  5 

180 

0  265 

10  5 

ISO 

0  245 

9  3 

310 

0.286 

12.3 

360 

0.292 

12.8 

the  time  required  to  achieve  unstable  arc  lengths,  a 
knowledge  of  these- arc  lengths  is  an  essential  require- 
ment in  the  determination  of  flu.x  distribution,  contact 
separation  and  switch  contour.  As  the  length  of  arc  at 
rupture  approximates  that  at  the  period  of  instability, 
it  may  be  used  as  the  criterion  of  unstable  arc  lengths. 

Electrode  Material  Affects  Arc  Length 

In  Table  I  are  shown  the  maximum  arc  lengths  when 
rupturing  the  initial  indicated  line  current  on  a  250-volt 
direct  current  non-inductive  circuit  by  permitting  a 
pointed  upright  carbon 
cathode  to  fall  from  a  car- 
bon anode  without  auxiliarv' 
blow-out  field.  The  values 
of  arc  length  were  computed 
from  the  arc  duration  re- 
corded on  an  oscillograph 
film  and  the  known  distance- 
time  curve  of  electrode  sep- 
aration. 

In  Table  II  are  given  the 
observations  when  using  a 
pointed  J-in.  (  L27  cm.)  di- 
ameter lower  copper  cathode 
of  i-in.  (1.27  cm.)  diameter 
and  a  I'-in.  (4.44  cm.)  flat 
stationary  copper  anode. 
It  will  be  noted  that  the  maximum  lengths  obtained 
with  these  forms  of  copper  contacts  approximate  the 
lengths  obtained  with  carbon  electrodes.  With  both 
upper  and  lower  copper  contacts  of  1  J-in.  i4.44-cm. ) 
diameter  and  slightly  crowned  to  assure  arc  forma- 
tion in  their  center,  the  same  maximum  arc  lengths 
were  obtained  provided  that  the  terminals  did  not  move 
across  the  contacts.  If  the  terminals  are  propelled 
across  the  contact  faces,  the  added  energy  required  to 
sustain  the  arc  from  an  initially  cold  surface  results  in 
a  shorter  duiation  and  a  decreased  length  at  rupture. 
If  the  surfaces  of  crowned  copper  electrodes,  J-in. 
(1.27  cm.)  in  diameter,  are  highly  polished,  a  marked 
decrease  in  arc-length  duration  is  obtained  (Table  III). 
It  will  be  noted  from  this  that  a  slight  erosion  of  the 
contact  surfaces  suffices  to  increase  greatly  the  arc 
length  at  rupture.  When  breaking  an  arc  between  pol- 
ished copper  electrodes  one  or  more  globules  were  in- 
variably formed  on  the  anode  surface  with  a  corre- 
sponding pitting  of  the  cathode  surface.  The.<e  globules 
are  apparently  produced  by  the  condensation  of  cathode 
vapor  ovdlved  during  the  initial  process  of  developing 
the  an.     Tho  jrlobule  size  or  number  did  not  appear  to 


FIG.  5 — CURRE.NT  AND  VOLTAGE 

CHANGES    DURING    ARC    RUP- 

TUiJE.      CONDITIONS  GIVEN 

IN  FIGS.  3  AND  4  AND 

TABLE  IV 


TABLE  11— ARC  LENGTH  AT  RUPTURE:  COPPER  ELECTRODES 
250-Volt    Non-Inductive    Direct-Current    Circuit 


Initial  Line  Current, 
Amp. 


.\rc  Lensth  at  Rupture, 
In. 
S.6 
9.3 
12.0 
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TABLE    III— ARC    LENGTHS    AT    RUPTURE;       CONTACT    SURFACE 
POLISHED 

250-Volt  Xon-Inductive  Direct-Current  Circuit,  Copper  Contacts  of 
5-In.  Diameter 

Initial  Line                                                                     Arc  Length  Rupture  Length. 

Cxirrent                                                                               at  Rupture  with  Surface 

Test  No.     Amp.                 Contact  Surface                        Inches  Greatly  Eroded 

1  173  Polished 1.3  65 

2  390  PoUshed 1 .  75  12  0 

3  457  Highly  polished 1.18  13  5 

4  600  Eroded  by  test  No.  3 3.7  15  5 

5  562  Eroded  by  tests  Nos.  3  and  4      9  94  15.0 


increase  with  increase  in  arc  duration  or  rupture  length. 

Similar  globular  protrusions  may  be  observed  on  switch 
and  breaker  contacts. 

On  reviewing  these  data  it  is  apparent  that  a  large 


stream  photographs  from  arc  formation  to  arc  rupture 
is  shown  in  Fig.  6.  The  duration  of  each  exposure  is 
approximately  0.00015  second,  the  inten-al  between  ex- 
posures approximately  0.00028  second.  The  oscillograph 
record  is  shown  in  Fig.  5  and  the  relation  of  arc  length 
to  arc  resistance  and  duration  in  Fig.  4.  Some  of  the 
data  obtained  for  this  arc  are  given  in  Table  IV. 

Stored  circuit  energy  senses  to  increase  the  period 
of  arc  stability,  and  if  the  magnetic  field  extends  be- 
yond a  contour  necessary  only  for  the  rupture  of  a  cur- 
rent flowing  in  a  non-inductive  circuit  also  increases 
arc  length  and  arc  voltage.  In  the  above  case,  if  the 
circuit  had  been  non-inductive,  the  arc  length  at  rup- 
ture and  arc  duration  would  have  approximated  11.5 
in.   (45  cm.)  and  0.0035  second  respectively. 


mm 


HG.   <J — SEt^UE.NCE   UP  ARC   PHUTi  H.KA  I'llS    SHOWING  CHANGE 
IN  ABC  CONTOUR  DURING  PERIOD  OF  ABC  DE- 
VELOPMENT AND  RUPTURE 


FIG.   7 CONFINEMENT  OF  A   UING  ARC  STREAM 

WITHIN  A  RELATIVELY  SMALL  ABC  BOX  CON- 
TOUR   BV    THE    EMPLOYMENT    OF    BAFFLES 


variation  in  arc  length  at  rupture  may  be  obtained, 
owing  solely  to  the  condition  of  the  contact  surfaces. 
The  maximum  length  obtainable  within  the  experimen- 
tal observations  is  approximated  by  the  empirical  re- 
lation L  =  0.002SEVI. 

In  order  to  obtain  a  record  of  the  arc  length  at  rup- 
ture under  the  deionizing  conditions  existing  in  mag- 
netic blow-out  switches,  high-speed  photographs  were 
obtained  for  each  arc  as  it  was  blown  between  two 
parallel  air-core  blow-out  coils.  Fig.  1  shows  the  ap- 
pearance of  one  type  of  experimental  switch  as  well 
as  the  construction  of  the  blow-out  coil.  In  Fig.  2  is 
shown  the  high-speed  camera  employed,  described  by 
J.  W.  Legg  on  page  510  of  the  December,  1919,  issue 
of  the  Electric  Journal.     A  complete  sequence  of  arc 


Switch  structures  may  be  designed  to  give  approxi- 
mately the  same  arc  length  at  rupture  on  inductive  or 
non-inductive  circuits,  although  the  arc  duration  will 
be  greater  in  the  former  case.  If  arc  duration  is  the 
important  criterion,  the  structure  may  be  modified  to 

TABLE  IV— ARC  RUPTURE  WITH  MAGNETIC  BLOW-OUT  SWITCH 


9.000 


Circuit  inductance,  millihenries. 

Flux  density  acros.**  path.  linen  per  p^.ih 

(Blow-out  coil  in  serie.<(  with  line.)                                                                    „  n,x,a 

Arc  duration,  wcond Jtn 

Maximum  voltaic  across  arc • ",„ 

.Maximum  length  at  rupture,  in ■. f" 

Maximum  velocity  of  arc-atrcam  extension,  miles  per  minute  — " " 

Average  velocity  of  arc-etream  extension,  miles  per  minute 2  3 
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give  but  slightly  greater  arc  duration  on  inductive  load, 
with,  however,  a  greatly  increased  maximum  arc  lengrth 
and  arc  voltage. 

Upon  obtaining  simultaneou.sly  arc-contour  variation, 
through  the  use  of  the  high-speed  polar  camera,  and 
voltage  and  current  variation,  by  means  of  the  oscil- 
lograph described  by  J.  W.  Legg*  in  the  July,  1920, 
Journal  of  the  Institute  and  the  Electric  Journal  for 
December,  1920,  a  complete  record  of  arc  characteris- 
tics for  various  circuit  conditions  and  air-gap  flux  den- 
sities may  be  ob- 
tained. In  Fig. 
3  data  are  shown 
expressing  the 
relation  between 
initial  circuit 
current  and  arc 
volts  at  rupture 
per  inch  of  max- 
imum arc  length 
for  various  total 
voltages  at  the 
instant  of  rup- 
ture. It  will  be 
observed  that 
the  voltage  per 
unit  arc  length 
is  asymptotic  to 
approximately 
22  volts  when 
employing  a 
magnetic    blow-out    field    to    destabilize   the    arc. 

Through  interpolation  and  extrapolition  of  the  vari- 
ous data  obtained  it  was  possible  to  construct  a  family 
of  curves  of  a  practicable  degree  of  accuracy  (Fig.  7), 
showing  the  relation  between  length  of  arc  at  rupture 
and  line  voltage  at  rupture  for  various  initial  line  cur- 
rents. When  a  non-inductive  circuit  is  interrupted 
this  voltage  is  equivalent  to  the  initial  line  voltage,  but 
when  an  inductive  circuit  is  opened  it  corresponds  to 
the  sum  of  initial  line  voltage  and  the  surge  voltage 
produced  by  the  discharge  of  stored  circuit  energy. 

In  view  of  the  long  arc  lengths  required  to  produce 
instability  when  interrupting  high  initial  current  or 
voltage,  it  is  common  practice  to  increase  the  effective- 
ness of  a  given  flux  distribution  by  inserting  baflles  or 
"splitters"  in  the  path  of  the  arc.  These  serve  to  dis- 
tort the  stream  as  well  as  to  assist  in  its  deionization. 


KIG.  7 — DATA  FHOM  FIG.  3  REARRANGED  TO 

SHOW  APPROXIMATE  ARC  LENGTH 

AT  RUPTURE  FOR  DIFFERENT 

CONDITIONS 


Banker's  Study  Proves  Worth  of  Electrical 
Utility  Securities 

THE  accompanying  chart,  prepared  by  Paisly  Broth- 
ers &  Company  of  Philadelphia,  bankers,  is  based 
on  a  careful  study  of  the  development  of  the  electric 
light  and  power  industry,  of  its  earnings  over  a  long 
period  of  years  and  of  the  future  prospects  for  the 
business.  In  making  this  study  the  bankers  utilized 
reports  from  twenty-three  of  the  larger  electrical  utili- 
ties of  the  United  States,  the.se  being  the  Niagara  Falls 
Power  Company,  Montana  Power  Company,  Common- 
wealth Edison  Company,  Pacific  Gas  &  Electric  Com- 
pany, Potomac  Electric  Power  Company,  Southern  Cali- 
fornia Edison  Company,  Puget  Sound  Power  &  Light 
Company,  Consumers'  Power  Company,  Cleveland  Elec- 

•The  author  wishes  to  acknowledge  his  Indebtedness  to  J.  W. 
LcKSr  for  the  design  and  development  of  the  special  apparalus 
employed   In   this  study. 


trie  Illuminating  Company,  Penn.'^ylvania  Water  & 
Power  Company,  Detroit  Edison  Company,  Consolidated 
Gas,  Electric  Light  &  Power  Company  of  Baltimore, 
Scranton  Electric  Company,  Public  Sen-ice  Company  of 
Northern  Illinois,  New  York  Edison  Company,  Buffalo 
General  Electric  Company,  Southern  Power  Company, 
Texas  Power  &  Light  Company,  Northern  States  Power 
Company,  Public  Service  Electric  Company  of  New 
Jersey,  Philadelphia  Electric  Company,  Union  Electric 
Light  &  Power  Company,  and  Edison  Electric  Illuminat- 
ing Company  of  Boston.  The  chart  shows  the  gross 
revenue,  net  revenue  and  balance  after  interest  pay- 
ments of  these  companies  for  the  nine  years  1912  to 
1920  inclusive. 

The  figures  in  the  chart  show  a  gain  in  gross  earn- 
ings in  every  year  from  1912  to  1920  inclusive.  During 
this  period  net  earnings  have  shown  an  increase  over 
the  previous  year  in  every  year  except  1917,  in  which 
year  there  was  a  decrease  in  net  of  $1,210,000.  In  this 
connection  it  is  worth  noting  that  two  hydro-electric 
companies  and  one  company  65  per  cent  of  whose 
capacity  is  hydro-electric  contributed  an  aggregate  de- 
cline in  net  earnings  of  approximately  $1,750,000.  From 
1912  to  1916  the  balance  after  interest  charges  shows 
an  annual  increase;  1917  and  1918  show  a  balance  some- 
what under  that  for  1916;  1919  a  substantial  gain,  and 
1920  a  final  result  approximately  equal  to  that  obtained 
in  1919. 

"It  is  well  known,"  say  the  bankers,  "that  in  the  past 
five  years  there  has  been  a  very  large  increase  in  those 
items  composing  the  operating  expenses  of  an  electric 
light  and  power  company — that  is,  in  tht  cost  of  coal, 
in  the  price  of  materials  for  repairs,  in  labor  costs,  etc. 
Light  and  power  companies  have,  however,  fared  better 
than  other  types  of  public  utility  companies  for  two 
reasons :  first,  because  it  has  been  easier  for  such  com- 
panies to  obtain  increases  in  rates  to  offset  increasing 


GROSS  REVENUE,  NET  REVENUE  AND  BALANCE  AFTER  INTEREST 
PAYMENTS  FOR  TWENTY-THREE  UTILITIES 

operating  expenses,  and,  second,  because  wages  consti- 
tute a  smaller  item  of  operating  costs  than  they  do  in 
the  case  of  railways,  and  electric  light  and  power  com- 
panies have  been  largely  relieved  of  this  particular 
burden." 

There  is  no  form  of  business  which  is  today  in  a 
sounder  position  than  is  the  electric  light  and  power 
business,  the  firm  concludes,  and  well-protected  securi- 
ties of  competently  managed  companies  of  this  class 
constitute  one  of  the  soundest  forms  of  investment. 


September  3,  1921 


ELECTRICAL     WORLD 


465 


Operating  and  Maintenance  Expenses 
Materially  Decrease 
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CENTRAL  STATION  OPERATIONS  INCREASE  DURING  JUNE 


re 


EPORTS  received  by  the  Electrical  World 
for  the  month  of  June  from  central  generat- 
ing and  distributing  companies  representing 
78  per  cent  of  the  installed  rating  of  the 
countiy  indicate  that  increased  operations  were  general 
in  every  section  of  the  United  States.  A  study  of  the 
returns  for  the  past  three  years  would  lead  to  the  con- 
clusion that  this  upward  swing  in  the  amount  of  energ>' 
consumed  is  normal  for  the  month  of  June.  Industrial 
conditions  appear  to  have  remained  generally  stable 
during  the  month,  and  the  increased  output  of  the  elec- 
tric light  and  power  companies  is,  with  but  few  excep- 
tions, probably  due  to  an  increased  lighting  load. 

From  an  economic  viewpoint  the  figures  on  revenue 
and  operating  expenses  are  most  interesting.  A  com- 
parison with  returns  received  for  June,  1920,  indicates 
that  while  the  total  revenue  for  the  month  of  June  of 
this  year  increased  by  about  $6, .500, 000,  the  operating 
and  maintenance  expenses,  exclusive  of  interest,  taxes, 
depreciation  and  sinking  fund,  actually  decreased  to  a 
figure  slightly  below  that  reported  for  June,  1920. 
Similar  relations  held  true  for  every  section  of  the  coun- 
try, but  were  slightly  exaggerated  in  the  Atlantic 
States,  where  the  revenue  showed  an  increase  of  15.2 
per  cent  over  June  of  1920,  while  the  operating  expenses 
increased  only  2  per  cent  during  the  same  period.  In 
Januarj'  the  electric  light  and  power  companies  of  the 
Atlantic  States  reported  that  their  revenue  for  that 
month  had  increased  by  15.3  per  cent  over  that  received 
for  Januar>',  1920,  but  during  the  same  period  their 
operating  and  maintenance  expenses  had  also  increased 
by  17.8  per  cent.  Such  figures  point  in  no  uncertain 
way  to  the  manner  in  which  the  electric  light  and  power 
industry  is  sailing  through  the  trough  of  general  indus- 


trial depression  left  by  the  receding  wave  of  prosperity. 
Reports  of  industrial  conditions  during  June  in  the 
various  sections  of  the  country  indicate  that  while  there 
was  a  slight  acceleration  in  some  industries,  there  was 
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TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 
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a  corresponding  further  curtailment  in  others,  resulting 
in  almost  a  dead  level,  on  an  average,  in  the  indu.strial 
load  of  the  central  generating  stations.  In  New  Eng- 
land textile  milLs  showed  decided  increased  activity  dur- 
ing June,  woolen  and  worsted  mills  operating  at  nearly 
normal  and  cotton  mills  at  about  75  per  cent  capacity. 
The  shoe  industry  also  reported  increased  activity. 
Opposing  this  increased  energy  consumption  was  a 
material  decrease  in  operations  in  the  paper  industry, 
due  to  strikes,  and  further  production  curtailment  in 
the  metal  industries.  It  is  probable  that  as  a  whole 
the  industrial  load  of  the  electric  light  and  power  com- 
panies of  New  England  was  nearly  stable,  and  that  the 
slight    increase   in   average    daily    energy    consumption 


in  that  section  may  be  attributed  almost  entirely  to  an 
increased  lighting  load. 

The  iron  and  steel  industry  of  the  Middle  Atlantic 
States  reported  a  greater  depression  during  June  than 
has  been  experienced  in  many  years.  Steel  mil!s  in  the 
Pittsburgh  district  were  operating  at  about  20  per  cent 
of  capacity,  or  15  per  cent  below  the  average  rate  for 
the  first  six  months  of  the  year,  and  steel  plants  in  the 
lake  region  of  this  section  were  operating  onl\-  at  from 
10  to  20  per  cent  of  capacity.  On  the  other  hand,  the 
textile  mills  of  the  South  Atlantic  States  increased 
operations  from  1  to  6  per  cent  over  May,  despite  seri- 
ous strikes  in  some  of  the  larger  mills.  It  appears 
from  the  returns  that  the  energy  requirements  of  these 


TABLE  III— AGGREGATE  OPERATING  RATIO  OF  COMPANIES  REPORTING  DATA  MONTHLY  TO  THE  "ELECTRICAL  WORLD" 
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two  major  central-station  customers  about  offset  each 
other.  Similarly  the  slightly  increased  energj-  require- 
ments of  the  lumber  industry  were  offset  by  a  further 
curtailment  in  the  shipbuilding  industry.  It  appears 
probable,  therefore,  that  the  industrial  load  of  the  At- 
lantic States  as  a  whole  was  about  on  a  level  with  that 
reported  for  May,  and  that  the  slight  increase  in  aver- 
age daily  output  by  the  electric  light  and  power  com- 
panies of  this  section  was  the  result  of  an  increased 
lighting  load  throughout  the  section. 

Industrial  operations  in  the  North  Central  States 
were  virtually  on  a  par  with  those  during  May.  A 
slight  decrease  was  reported  by  the  iron  and  steel  in- 
dustry, and  the  automobile  plants  as  a  whole  decreased 
operations  by  about  5  per  cent  under  those  reported  for 
May.  Activity  in  the  copper-mining  regions  remained 
almost  entirely  suspended  and  the  iron  mines  were 
operating  on  only  part  time.  The  textile  industry  was 
the  only  primary  industry  in  this  section  which  appears 
to  have  called  for  additional  electrical  energy,  but  a 
slight  increase  in  the  lighting  load  was  also  probable. 
The  sum  total  of  these  various  loads  was  that  the  elec- 
trical energy  sold  by  the  central  generating  companies 


ing  at  about  the  same  level  as  during  May.  The 
industrial  load  as  a  whole  and  the  lighting  load  were 
slightly  increased  in  the  Mountain-Pacific  States  during 
June,  resulting  in  an  average  daily  output  by  the  cen- 
tral generating  stations  of  the  section  of  about  1,400,000 
kw.-hr.  in  excess  of  that  reported  for  May. 


Improving  Load  Power  Factor 
by  Premiuin  and  Penalty 

Discounts  Are  Allowed  When  Power  Factor  Is  in  Excess 

of  80  per  Cent  and  Penalties  Are  Imposed  for 

Lower  Values — Methods  of  Measuring 

By  Lyndon  R.  Wilson 

Meter  En^neer  the  Tucson  Gas.  Electric  Light  &  Power  Company. 
Tucson,  Ariz. 

PERHAPS  no  other  problem  has  been  thrust  before 
the  eyes  of  the  central  station  industry  lately  in  such 
a  forceful  manner  as  has  the  much-discussed  question 
of  dealing  with  the  low-power-factor  consumer.  Its 
effects  are  felt  by  the  majority  of  stations,  both  large 


LEFT  AND  RIGHT — TYPICAL  PRI- 
MARY METERING  INSTALLATIONS. 
CE.NTER — METERING  EQUIPMENT 
ON  REAR  OF  TWO  STATION   PANELS 


of  the  North  Central  States  was  slightly  in  excess  of 
that  sold  during  May. 

In  spite  of  a  cut  in  the  iron  and  steel  production  in 
the  Birmingham  district  and  a  material  curtailment  in 
crude-oil  production,  the  average  daily  energy  output 
in  the  South  Central  States  wa.s  about  160,000  kw.-hr. 
in  excess  of  that  reported  for  May. 

Operations  in  the  mining  .sections  of  the  Mountain 
State.s  were  still  at  a  low  ebb  during  June,  the  active 
mines  operating  on  part  time  only.  In  the  South  Pacific 
section  industrial  operations  appeared  to  be  more  nearly 
normal  than  during  May,  and  almost  everv  electric  light 
and  power  company  in  that  section  rerwrted  increased 
energy  requirement."!  over  those  of  May.  In  the  Pacific 
Northwest  the  lumber  industn.  reported  increased  ac- 
tivity, but  other  industries  in  that  section  were  operat- 


and  small,  in  a  very  decided  manner,  and  probably  in  a 
manner  far  more  serious  than  is  actually  realized  by  the 
average  small  station. 

The  latest  definition  of  polyphase  power  factor  may 
fill  a  much-needed  vacancy,  but  how  about  measuring 
it?  Shall  one  use  the  momentary  power  factor  at  the 
time  of  maximum  demand  as  a  basis,  or  should  equip- 
ment be  installed  so  that  the  power  factor  is  integrated 
over  a  given  period,  thus  giving  the  average  power  fac- 
tor? Shall  a  penalty  and  premium  be  placed  on  load.s 
below  and  above  a  certain  power  factor  used  as  a  basis? 
If  .so,  what  shall  that  basis  be  and  what  shall  the 
penalty  and  premium  be?  Shall  the  rendered  bill  be 
figured  on  the  reading  of  the  watt-hour  meter  and  a 
credit  or  penalty  be  taken  care  of  as  a  cash  discount  or 
addition,  or  shall  the  indicated  kilowatt-hour  be  altered 
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OF  TWO  SINGLE-PHASE  WATT-HOUR  METERS 

to  an  approximation  of  the  kilovolt-ampere-hour  by  the 
use  of  a  multiplier  dependent  upon  the  power  factor? 
In  other  words,  the  problem  of  dealing  with  power 
factor  is  a  complicated  one  and  simmers  down  to  the 
available  methods  of  metering. 

If  the  load  is  balanced,  then  the  metering  becomes 
simple,  for  two  single-phase  watt-hour  meters  properly 
connected  will  register  both  the  actual  kilowatt-hours 
and  the  average  power  factor.  The  sum  of  their  read- 
ings gives  the  kilowatt-hours,  while  from  the  ratio  of 
their  readings  the  average  power  factor  can  be  readily 
determined. 

After  a  somewhat  detailed  study  of  local  conditions 
it  has  been  found  that  most  of  the  large  loads  are  very 
well  balanced,  consisting  largely  of  three-phase  trans- 
formers and  motors.  For  these  loads  it  has  therefore 
been  decided  to  use  two  single-phase  meters,  with  per- 
haps a  polyphase  meter  as  a  check.  On  the  loads  which 
are  not  balanced  two  polyphase  meters  must  be  em- 
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ployed,  one  for  measuring  the  active  component  while 
the  other  registers  the  reactive  component.  These, 
however,  are  in  the  minority. 

To  establish  an  incentive  for  improving  power  fac- 
tor, it  has  been  decided  to  demand  an  average  power 
factor  of  80  per  cent,  and  if  the  power  factor  of  any 
load  is  above  this  base  value  a  discount  is  allowed 
amounting  to  1  per  cent  of  the  bill  for  each  1  per  cent 
that  the  power  factor  is  above  80  per  cent.  For  lower 
power  factors  a  penalty  of  the  same  percentage  is 
charged.  Despite  the  fact  that  considerable  opposition 
appears  to  have  arisen  to  the  discount  allowance  for 
power  factors  above  the  basic  figure,  it  seems  to  the 
writer  that  such  a  method  is  the  only  really  effective 
one  to  be  used  in  approaching  the  average  consumer  of 
power. 

If  a  few  of  the  larger  patrons  find  that  they  can 
secure  an  8  or  a  10  per  cent  discount  on  their  power 
bills  there  is  probably  no  better  incentive  for  them 
to  so  alter  their  equipment  or  make  w'hatever  changes 
are  necessary  that  their  power  factor  may  run  around 
90  per  cent.  A  few  such  customers  with  such  a  power 
factor  will  result  in  a  far  greater  benefit  to  the  plant 
capacity  than  a  much  larger  number  of  80  per  cent 
customers.  In  other  words,  the  discount  allowed  for 
the  high  power  factor  will  more  than  be  annulled  in 
added  station  capacity  and,  hence,  in  returns. 

The  solution  of  the  power  factor  problem  was  car- 


^^ 


FRONT  AND  BACK  OF  PRIMARY  SERVICE  AND 
POWER  FACTOR  RECORD 


TWO  SINGLE-PHASE  METERS  AND  CHECKING  METER  CONNECTED 
FOR  DETERMINING  POWER  FACTOR 

ried  still  further  in  the  case  of  the  local  company  by 
the  establishment  of  a  new  service  record  card  devised 
to  care  especially  for  primary  power  consumers.  A 
reproduction  of  the  card  is  shown  herewith.  The  card 
is  similar  to  all  other  electric-service  cards,  with  the 
exception  that  the  two  sides  of  the  card  are  not  alike. 
On  the  front  are  the  two  meter  readings  (the  card 
being  designed  for  two  single-phase  meters")  from 
which  the  total  kilowatt-hours  is  derived.  By  comput- 
ing the  ratio  of  the  readings  of  the  two  meters  and 
referring  to  the  power  factor  curve,  the  average  power 
factor  for  that  month  is  an  easy  matter  to  determine. 
The  total  kilowatt-hours  is  carried  over  to  the  reverse 
side  of  the  card  and  the  gross  bill  figured;  if  the 
customer  is  under  the  primary  power  rate  the  cus- 
tomary discount  of  5  per  cent  is  deducted.  The  per- 
centage penalty  or  discount  is  entered  in  the  next 
column,  as  developed  from  the  power  factor  determina- 
tion on  the  front  of  the  card.  Columns  for  the  sur- 
charge and  the  total  bill  complete  the  card. 

Without  the  power  factor  chart  or  table  the  calcu- 
lations would  be  a  tedious  process,  but  by  reference  to 
them  it  becomes  only  necessary  to  determine  the  ratio 
of  the  lesser  meter   reading  to  that  of   the   greater. 
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Both    the    table    and    chart    are    developed    from    the 
formula: 


cos    6 


[tan-(V3^;)] 


■P.    +    f  2 

where  P,  and  P,  are  the  kilowatt-hour  indications  of 
the  two  meters. 

In  cases  where  the  load  is  not  balanced  and  it  be- 
comes necessary  to  employ  active  and  reactive  com- 
ponent meters  the  ratio  of  the  two,  of  course,  cannot  be 
applied  to  the  chart,  since  in  this  case  the  ratio  of  the 
two  readings  is  the  tangent  of  the  angle  whose  cosine 
is  the  power  factor. 


Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Serious  Objections  to  Dipping  Lights 
to  Flash  Correct  Time 

To  the  Editors  of  the  Electrical  World: 

The  editorial  in  the  Aug.  6  issue  of  the  Electrical 
World  on  the  Uruguayan  "time  dip"  rather  understate.s 
the  benefits  to  be  derived  from  this  interesting  but 
not  entirely  novel  scheme.  Flashing  the  time  by  a 
momentary  cessation  of  service,  at  least  in  our  crude 
Western  communities,  would  certainly  "make  ever^/ 
citizen  think  once  every  day  of  the  electric  light  com- 
pany." 

Hearty  popular  appi-oval  may  be  especially  expected 
from  the  fai-mer,  turning  out  to  restart  his  pumps, 
with  the  alternative  of  losing  a  night's  irrigation ;  from 
the  motion-picture  director,  retaking  a  ruined  scene; 
from  the  night  crew  at  the  new  dam,  digging  the 
rocks  out  of  the  gyratory  crusher,  so  that  it  may  be 
restarted ;  from  the  surgeon,  performing  a  delicate 
operation,  as  he  sews  up  the  results  of  the  slip  made 
in  the  moment  of  darkness;  from  the  substation  oper- 
ator, getting  the  synchronous  apparatus  under  way; 
from  the  naval  radio  station,  repeating  an  interrupted 
message  to  Honolulu. 

Think  of  the  delightful  "panicky  kick"  in  the  hotels 
and  theaters,  the  lively  stepping  about  in  the  gas  works, 
the  "verve"  displayed  in  the  cotton  mill,  and  the  bright 
smiles  in  the  Maple  Street  Presbyterian  Church  as  the 
organ  kicks  out  during  the  wedding  march  and  the 
bride  stops  en  route  to  set  her  new  jeweled  wrist  watch, 
the  gift  of  her  rich  uncle  from  Spokane! 

Not  the  least  of  the  benefits  will  be  the  nightly 
test  of  the  surge  arrester,  the  reverse  power  relay,  the 
undervoltage  release,  the  overspeed  trip  and  the  nei-ves 
of  the  inductive  interference  committee. 

And  last,  but  by  no  means  least,  observe  the  central- 
station  manager  catching  the  midnight  boat  for  extra- 
ditionless  Uruguay,  the  land  of  courteous  but  not  always 
continuous  service.  L.  M.  Klauber, 

General  Superintendent. 
San  Diego  Consolidated  Gas  &  Electric  Company, 

San  Diego,  Cal. 


Sparking  Voltages 

To  the  Editors  of  the  Electrical  World: 

I  have  read  with  much  interest  F.  W.  Peek's  letter 
in  your  issue  of  June  18  (page  1427)  in  which  he  com- 
ments on  a  paper  by  the  writer  on  sparking  voltages. 
In  that  paper  I  analyzed,  by  calculating  the  disruptive 
stresses,  the  results  of  spark  voltages  given  in  the 
"Standardization  Rules"  of  the  American  Institute  of 
Electrical  Engineers,  which  are  in  world-wide  use. 
When  the  potentials  of  the  electrodes  are  equal  and 
opposite,  the  results  prove  in  the  most  convincing  way 
that  this  calculated  disruptive  stress  has  a  constant 
value  for  a  given  pair  of  electi-odes.  Doubtless  many- 
other  experimenters  have  noticed  this.  F.  W.  Peek's 
formula  for  this  stress  applies  with  wonderful  accuracy 
both  to  his  own  experiments  and  to  experiments  with 
much  smaller  electrodes  and  apparatus  carried  out  in 
different  parts  of  the  world  during  the  last  thirty 
years.  We  are,  therefore,  able  to  predict  the  spark 
voltages  for  any  size  of  electrodes  over  a  wide  range 
provided  that  they  are  of  equal  size  and  that  their 
potentials  are  equal  and  opposite  at  the  instant  of  dis- 
charge. 

When  we  come  to  the  case  where  one  of  the  electrodes 
is  grounded,  the  disruptive  stress  appears  to  be  vari- 
able, gradually  increasing  as  the  gap  widens.  If  we 
make  the  apparently  ridiculous  assumption  that  the 
potentials  at  the  instant  of  the  discharge,  instead  of 
being  E  and  zero,  are  0.57E  and  —  0.43£'  respectively, 
then  the  disruptive  stress  is  constant  and  Mr.  Peek's 
formula  still  applies.  It  is  puzzling  to  see  any  reason 
for  this.  I  think  that  the  mathematical  formulas  for 
the  maximum  electric  stress  can  be  applied  with  high 
accuracy.  It  is  quite  possible  that  the  physical  condi- 
tions in  the  interspace — the  convection  currents  of  elec- 
trified air,  etc. — are  so  altered  when  one  electrode  is 
grounded  that  Mr.  Peek's  formula  needs  amendment. 

The  history  of  the  discovery  that  for  a  given  pair  of 
electrodes  not  too  close  together  the  maximum  dis- 
ruptive stress  at  the  instant  of  discharge  is  constant  is 
instructive.  The  experiments  made  by  William  Thom- 
son (Kelvin)  in  1860  led  him  to  prophesy  that  the  dis- 
ruptive stress  would  be  found  to  be  constant  provided 
that  the  electrodes  were  not  too  close  together.  Later 
experiments  by  many  physicists  did  not  support  this 
view.  Schuster  in  a  paper  in  the  London  Philosophical 
Mac/azine  in  ]8:)0  showed  that  it  was  only  a  rough  ap- 
proximation. He,  however,  merely  considered  the  case 
when  the  potentials  of  the  spheres  were  E  and  zero. 
For  the  next  fifteen  years  it  was  orthodox — at  least  in 
England — to  think  that  the  disruptive  voltage  was  only 
slightly  governed  by  the  maximum  electric  stress.  In 
a  paper  to  the  London  Physical  Society  in  1905  in 
which  the  comi)lete  formulas  were  used  the  writer 
proved  that  in  the  case  of  2-in.  spheres  the  results 
obtained  by  different  experimenters — notably  by  Stein- 
metz — made  the  disruptive  stress  constant  over  a  very 
wide  range.  He  somewhat  hastily  concluded  that  it 
would  be  found  to  be  constant  for  spheres  of  all  sizes. 
Further  analysis  of  experimental  results  soon  showed 
that  the  disruptive  stress  depends  on  the  size  of  the 
electrodes. 

In  a  further  paper  to  the  London  Physical  Society, 
read  in  1910,  on  the  stress  at  which  ionization  begins 
in  air,  the  writer  was  led  by  the  analogy  of  the  cor- 
responding thermal  problem  of  the  convection  of  heat 
from  cylinders  and  spheres  to  conclude  that  the  maxi- 
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mum  electric  stress  would  be  given  by  an  algebraical 
expression  of  the  form  A  +  (B  -=-  \/R),  where  A  and  B 
are  constants  and  R  is  the  radius  of  the  cylindrical  or 
spherical  electrode.  Applying  this  crude  theory,  he 
found  that  32  +  (9.5  -^  VR)  gave  all  J.  B.  White- 
head's experimental  results  for  a  cylindrical  wire  f  July, 
1910)  with  a  maximum  inaccuracy  of  about  1  per  cent. 
He  failed,  however,  to  make  it  agree  with  Kowalski  and 
Rappel's  experiments  on  spherical  electrodes,  which  had 
then  just  been  published.  Later  on  Mr.  Peek  published 
the  true  formulas. 

It  will  be  seen  that  the  ordinary  electrostatic  theory 
is  only  a  help  toward  the  solution  of  the  problem.  The 
disruptive  stress,  although  constant  for  a  given  pair 
of  electrodes,  yet  depends  on  their  size,  and  simple 
theory  no  longer  suffices.  We  have  to  consider  the 
evaporation  of  the  high-pressure  electricity  that  takes 
places  at  the  electrodes.  It  may  well  happen  that  the 
effects  produced  by  evaporation  of  electricity  from  the 
insulated  sphere  only  when  the  other  is  grounded  may 
be  appreciably  different  from  the  case  where  electricity 
is  evaporating  from  both.  Before  accepting  this,  how- 
ever, the  writer  wants  to  find  out  whether  there  is  any 
explanation  of  why  the  spheres  in  the  American  experi- 
ments when  one  was  grounded  acted  as  if  their  poten- 
tials were  0.57E  and  —  0.43£'  respectively. 

Having  had  experience  in  the  use  of  an  absolute 
high-pressure  voltmeter  in  which  the  voltages  are  meas- 
ured directly  by  the  attractions  between  two  electrified 
spheres,  the  writer  has  verified  that  these  attractions 
depend  on  the  absolute  values  of  the  potentials  and  are 
in  strict  accordance  with  electrostatic  theory,  although 
no  special  precautions  are  taken  to  keep  the  spheres  at 
a  great  distance  from  neighboring  objects.  He  is,  there- 
fore, loath  to  give  up  his  belief  that  the  maximum  value 
of  the  stress  is  the  governing  factor  which  causes  a 
disruptive  discharge.  Careful  experimental  results 
made  with  unequal  spherical  electrodes  would  probably 
settle  the  question.  Alexander  Russell. 

Faradav  House,  London,  England. 


A  Way  to  Eliminate  Mystery  of  Watt-Hour- 
Meter  Reading  to  Customer 

To  the  Editors  of  the  ELECTRICAL  WORLD: 

The  dial  indication  of  electric  watt-hour  meters  was 
recently  criticised  quite  severely  by  Harford  Powel, 
Jr.,  Editor  Collier's  Weekly,  and  it  appears  that  his 
point  is  well  taken.  The  railroad  timetable  has  nothing 
on  our  modern  watt-hour  meter  when  the  average  cus- 
tomer tries  to  read  it. 

Of  course,  central-station  men  try  to  educate  their 
customers  and  instruct  them  in  the  correct  reading  of 
a  meter,  but  how  many  of  them  ever  learn  well  enough 
to  be  sure  of  themselves  when  they  do  attempt  to  read 
it?  How  many  of  our  meter  readers,  in  fact,  are  proof 
against  errors  in  reading?  Take  a  look  at  a  meter  with 
all  four  pointers  on  the  9's.  How  long  does  it  take  an 
experienced  man  to  figure  out  what  the  meter  actually 
reads?  This  test  should  be  sufficient  to  illustrate  that 
the  meter  reading  is  as  much  a  mystery  to  customers 
as  the  cost  mark  on  Chinese  furniture. 

The  present  trend  in  relations  with  the  public  is  to 
invite  the  confidence  of  the  customer.  Stock  is  sold  to 
him  on  easy  payments,  and  he  is  invited  to  attend  stock- 
holders' meetings  and  to  share  in  whatever  earnings  the 
company  is  able  to  make.     Clerks  are  trained  to  make 


"friend  customer"  feel  at  home  when  he  comes  to  the 
ofl^e  and  to  let  him  know  that  his  troubles  are  the  com- 
pany's troubles  and  that  the  company  is  just  as  anxious 
to  give  him  a  square  deal  as  he  is  to  get  one.  And  yet 
we  sell  him  appliances  marked  in  watts,  set  up  a  meter 
marked  in  volts  and  amperes,  take  a  look  at  the  four 
dials  which  appear  "out  of  joint"  to  him,  and  send  him 
a  bill  for  kilowatts! 

Now,  if  it  is  impracticable  to  give  the  customer  a 
meter  reading  directly  in  dollars  and  cents,  we  can  at 
least  give  him  a  meter  on  which  he  can  read  the  number 
of  kilowatts  used.  Wouldn't  he  feel  a  lot  better  about 
it  if  the  face  of  his  meter  were  somewhat  similar  to 
the  odometer  on  his  car,  for  instance,  with  a  regular 
register  moving  up  from  month  to  month  and  an  addi- 
tional "trip"  register  which  could  be  set  back  at  an\ 
time  he  might  see  fit? 

The  gas-meter  people  tried  this  once,  but  unfortunately 
chose  an  unreliable  mechanism,  and  so  they  abandoned 
the  whole  idea.  With  the  accurate  and  sensitive  register 
mechanisms  on  the  market  today,  why  cannot  our  watt- 
hour  meters  be  equipped  with  registers  of  this  sort  so 
that  a  customer  can  read  his  meter  at  a  glance  and 
know  what   it    is  doing?  R.   E.   THOMPSON. 

Deming  Ice  &  Electric  Company, 

Deming,  N.  M. 

Cost  of  Producing  Power  Low  at  Station 
of  Springfield  (.Mass.)  Company 
To  the  Editors  of  the  Electrical  World: 

Since  reading  Mr.  Sargent's  article  on  page  216  in 
the  July  30  issue  of  the  Electrical  World  we  have 
selected  at  random  a  log  sheet  showing  operating  per- 
formance   of    our    steam    plant.     The    data    presented 


LOG  SHEET  OF  STE.4M  PLANT  OF  THE  UNITED  ELECTRIC 
LIGHT  COMPANY 
Date  July   30.   1921 

Boiler-hours  in  se.rvice T. 109 

Banked  boiler-hours 27 

Pounds  of  coal  weighed  in 573.400 

Pounds  of  water  weighed  in 5.020,000 

Station  output 265.000 

Pounds  of  coal  burned 510.391 

Pounds  of  coal  per  kilowatt-hour I   92 

Pounds  of  water  per  pound  of  coal 9  S3 

Pounds  of  water  per  kilowatt-hour 18  94 

Kilowatts  per  boiler-hour 2.431 

Graphite  used   6  lb. 

Alum  used 8  lb. 


prompt  us  to  venture  the  opinion  that  the  results  we 
are  obtaining  average  up  well  with  efficiencies  as  shown 
by  reports  from  other  places.  L.  T.  ScOTT. 

United  Electric  Light  Company,  Manager. 

Springfield,  Mass. 


Palestine  Being  Electrified 

To  the  Editors  of  the  Electrical  World: 

The  development  of  the  Holy  Land  is  progressing 
considerably  under  the  British  administration,  hydro- 
electric projects  being  reported  on  the  Jarkon  and  Jor- 
dan Rivers.  The  one  on  the  Jarkon  River,  in  the  region 
of  Audscha,  will  be  connected  with  a  steam  generating 
plant  at  Tel-Awiw  for  supplying  domestic  and  indus- 
trial needs  such  as  railway  shops  and  irrigation  loads. 
The  plant  on  the  Jordan  will  be  rated  at  30,000  hp. 

It  may  interest  Electrical  World  readers  to  know 
that  considerable  American  capital  is  being  invested  in 
enterprises  in  Palestine.  HENRY  L.  Geissel. 

Beaurlvage,  Thoune,  Switzerland. 
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Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Steam-Flow  Meters  Show  When  Boilers 
Are  Not  Used  Economically 

A  RECORDING  steam-flow  meter  will  help  greatly 
in  operating  boilers  at  a  certain  percentage  of 
their  rated  capacity  in  order  to  obtain  the  greatest 
efficiency.  A  boiler  may  be  dirty,  have  a  leaky  setting, 
poor  draft  or  a  variety  of  other  ills  that  may  prevent 
its  being  worked  to  capacity.  The  steam-flow  meter  will 
show  if  this  is  the  case.  The  following  example  serves  to 
illustrate  the  usefulness  of  such  a  meter.  It  was  found 
that  the  midnight-to-morning  load  of  a  certain  central 
station  should  be  carried  on  two  boilers  to  obtain  the 
most  efficient  results.  Orders  were  therefore  given  the 
night  chief  to  drop  the  boilers  out  gradually  during  the 
night  as  the  load  dropped  off  until  the  minimum  of  two 
boilers  was  reached.  Apparently  this  was  being  done. 
Some  time  later,  however,  it  was  decided  for  various 
reasons  to  install  steam-flow  meters  on  all  the  boilers. 
After  these  meters  had  been  in  service  a  sufficient  time 
to  be  adjusted  and  have  dependence  put  on  them  it  was 
immediately  noticeable  that  the  order  was  not  being 
carried  out.  This  gave  rise  to  the  suspicion  that  it 
never  had  been  carried  out  faithfully.  From  the  late 
night  readings  on  the  steam-flow  charts  it  was  easily 
seen  that  more  than  two  boilers  were  in  use  all  night. 
The  chart  of  one  boiler  which  was  used  all  night  did 
not  show  any  noticeable  rise  in  load  in  the  late  hours, 
when  only  two  boilers  should  have  been  carrying  the 
load.  E.  G.  Ralston, 

Chief  Electrical  Engineer. 
Indianapolis  Light  &  Heat  Company, 
Indianapolis,  Ind. 


Analysis  of  Motor  Load  in  400-Ton 
Cyaniding  Plant 

A  STUDY  of  the  load  requirements  of  a  silver  cyan- 
iding plant  that  had  originally  been  designed  for 
200  tons  per  day  and  gradually  been  increased  to  400 
tons  per  day  revealed  the  fact  that  with  twice  the 
capacity  the  number  of  installed  motors  and  the  power 
required  has  not  increased  in  proportion.  This  would 
seem  to  indicate  that  the  mill  was  originally  over- 
motored.  However,  a  study  of  each  individual  drive 
showed  that  under  wide  variations  of  mill  output  the 
power  required  by  some  machines  varied  but  little. 

This  mill,  which  is  located  at  a  large  silver  mine  in 
Honduras,  has  been  in  operation  for  ten  years.  It  is 
supplied  with  power  from  two  hydro-electric  plants  and 
all  motors  of  15  hp.  and  over  are  operated  on  2,200 
volts.  For  the  smaller  motors  and  lights  transformers 
are  provided  to  give  110-volt  service.  The  table  on 
page  472  gives  a  list  of  the  motors  in  use  and  follows  the 
different  stages  of  ore  treatment  in  regular  order.  In  a 
mill  of  this  type  the  motor  loads  are  quite  steady, 
the   mill   load   factor  being  quite  high   in  consequence. 


The  two  gyratory  crushers  at  the  head  of  the  mill 
were  originally  each  driven  by  a  25-hp.  motor.  Several 
years  ago  it  became  desirable  to  install  a  motor  of  the 
same  size  elsewhere  about  the  plant.  It  was  decided 
to  run  both  crushers  on  one  of  the  motors  as  the 
average  load  on  each  was  barely  8  hp.  A  countershaft 
was  accordingly  installed  and  one  motor  belted  to  it  has 
given  satisfactory  operation  since.  This  is  the  only 
instance  in  the  entire  mill  where  there  appeared  to  be 
a  case  of  overmotoring. 


Resuffurrf-  ang/e  of  lag 

POWER  FACTOR  IN  400-TON  CYANIDE  MILL  REDUCED 
BY  SYNCHRONOUS  MOTOR  DRIVING  STAMPS 

The  power  required  for  the  stamps,  of  which  there 
are  twenty,  weighing  1,850  lb.  each,  is  not  affected  by 
the  amount  of  ore  put  through  them  in  a  day,  provided 
their  speed  is  not  changed.  The  quantity  that  can  be 
crushed  is  dependent  on  the  fineness  to  which  it  is  de- 
sirable to  crush  the  ore,  but  this  is  a  purely  metallurgi- 
cal problem.  The  two  synchronous  motors  used  in  this 
drive,  one  of  which  is  for  reserve,  were  originally  alter- 
nators in  an  old  plant.    Their  use  for  the  stamp-battery 

LINES  SHOW  CURRENTS  TAKEN  BY  VARIOUS  MOTORS 

Power  Factor, 
Lag 


Letter  Motor  Ampere 

A     Precipitation    pump    motor?,    shops   and    small 

motor? 28 

H     Rirh-solution  pumps 21 

V     C'omprejv^or '7 

D     Solution  pump '  ? 

E     Compressor  and  agitation  and  lights '  ^ 

F     Three  tube-mill  motors 57 

C.     Crusher 35 

H    .S>'nchronou8  motor  for  stamping ^3 


0  63 
0  65 
0  76 
0  68 
0  84 
0  78 
0  69 
0  SO  lead 


drive  has  resulted  in  a  great  improvement  in  the  mill 
power  factor,  as  shown  in  the  accompanying  curves. 

The  four  classifiers  were  originally  all  the  4A-ft.  size. 
With  the  introduction  of  two  6.Uft.  classifiers  to  replace 
two  of  the  old  ones  a  3-hp.  motor  had  to  be  in.stalled  in 
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place  of  one  of  the  2-hp.  motors,  an  increase  of  1  hp. 
The  three  tube  mills  are  carrying  400  tons  per  day  with 
less  load  on  the  motors  than  when  200  tons  was  the 
output.  A  tube  mill  well  loaded  with  pebbles  and  stems 
takes  less  power  in  general  when  once  running  than  a 
lightly  loaded  one.  In  starting,  of  course,  the  torque 
required  is  greater,  but  the  75-hp.  slip-ring  induction 
motors,  originally  installed,  have  proved  entirely  satis- 
factory. 

A  25-hp.  motor  was  installed  for  the  small  com- 
pressor which  was  found  necessar\'  to  aid  the  agitation 
compressor  when  the  number  of  Pachuca  tanks  was 
increased.  This  motor  also  drives  the  four  thickeners, 
of  which  there  were  at  first  only  three,  run  by  a  2-hp. 
motor. 

It  was  found  necessary  to  augment  the  three  Aldrich 
triplex  solution  pumps  with  an  additional  unit,  as  the 


When  the  mill  was  first  built  one  of  the  Aldrich  triplex 
pumps  operating  continuously  and  one  intermittently 
were  enough  to  take  care  of  the  load.  One  pump  was 
then  available  as  a  spare.  As  the  mill  output  increased 
it  was  found  necessary  to  operate  two  pumps  continu- 
ously and  one  intermittently. 

The  Crowe  or  vacuum  process  is  a  recent  innovation 
at  the  mill  and  serves  to  reduce  the  amount  of  zinc  dust 
necessary  to  precipitate  the  silver  in  the  rich  solution. 
A  3-hp.  motor  pumps  the  solution  into  a  tank  and  the 
2-hp.  motor,  belted  to  a  vacuum  pump,  exhausts  the  air 
from  the  tank.  After  the  zinc  dust  is  introduced, 
three  triplex  pumps,  called  the  precipitation  pumps, 
send  the  precipitated  material  through  five  small 
presses,  from  which  the  precipitate  is  removed,  dried 
in  electric  ovens  and  refined  and  cast  into  bars.  Two 
4-hp.  motors  are  used  for  the  blowers  on  the  oil-fired 


INST.\LLED  MOTORS  IN'  400-TON  CYANIDE  MILL  AND  AVERAGE  LOADS 


Service 

Crushers 

Stamps 

Classifiers 

Tube  mills 

Elevator 

Thickeners 

Solution  puinp-^ 

Agitators 

Presses 

Rich-solution  punip: 

Crowe  process 

Precipitation 

Refinery 

Slag  house 

Totals 


-Machines  Driven 
2  A.  C.  Gates  g>Tatory  crushers,  style  K. , . . 
20  1,830-lb.  stamps , 

2  6-f t.  Dorr  classifiers 

2  4i-£t.  Dorr  classifiers 

3  5  ft.x22-ft.  A.C.  El  Oro  tube  mills 

Pebble  elevator 

4  i  0  {t.x35-ft.  Dorr  thickeners 

1  Small  compressor  for  agitation 

3  Aldrich  triplex  pumps 

1  Cameron  centrifugal  pump 

I-U  compressor.  Imperial  type 

2  Agitating  tanks  10  ft.x35  ft 

1  Storage  tank  10tt.x35  ft 

2  90- Frame  Merrill  presses 

3  Aldrich  triplex  pumps 

I  Centrifugal  pump 

I  Vacuum  pump 

3  Aldrich  triples  pumps 

Zinc  mixer 

Hlowers  on  furnaces 

3  Electric  precipitate-drying  ovens — equiv 

alent 

Cru^h.T,  hull  mill  and  Wilfley  table 


Rated  Ave. 

Hp.  Load, 

of  Motor  Hp.  Speed                    Drive                                            Remarks 

25  II  1.200  Belt 

200  110  600  Belt .-Synchronous  motor 

150  ...  720  Belt .Synchronous  motor,  spare 

35  ...  600  Belt Starting  motor 

3  3  1.200  Belt 

2  2  1.200  Belt 

75  75  600  Flexilie  coupling 

75  75  600  Flexiole  coupling 

75  75  600  Flexible  coupling 

2  2  1.200  Belt 

25  20  600  Belt 

25  25  900  Flexible  coupling             Pump: 

Size  lOin.xlOin.,  Il5-ft.  head 

25  20  900  Flexible  coupling         Size  10  in.xlO  in..  1 15-ft.  bead 

15  15  900  Geared Size  6  in.x9  in..  115-ft.  head 

20  18  900  Belt 115-ft.  head 

75  65  720  Belt For  »- 1 5x45-ft.  Pachuca  tanks 

15  15  900  Belt 

1  1  1,200  Belt 

3  .    .  900  Belt fscd  only  occasHonally 

35  30  900  Geared Pump: 

Size  6  in.x9  in.,  314-ft.  head 

20  20  900  Geared Size  5  in.i6  in..  314-ft.  head 

20  10  900  Geared Size  5  in.x6  in.,  314-ft.  bead 

3  3  1.800  Belt 

2  2  1.200  Belt 

20  20  900  Geared Pump:    Size  5  in. x6  in. 

15  15  900  Geared Size  6  in. x9  in.     Low  pressure 

20  5  900  Geared .Size  5  in.x6  in. 

!  ...  1.200  Belt ) 

i  ...  3,600  Direct t      I'sed  only  %  few  hours  daily 

j  ...  3,600  Direct ) 

25 

5  ...  720  Belt Vaad  only  several  days  per  month 

987i  662  Number  of  motors 31 


amount  of  cyanide  solution  carried  was  increased.  A 
Cameron  centrifugal  pump  being  available,  it  was  belted 
to  a  20-hp.  spare  motor.  These  pumps  serve  to  pump 
the  overflow  solution  from  the  thickeners  back  to  the 
top  of  the  circuit,  where  it  is  used  again  in  the  stamps 
and  tube  mills.  One  of  the  Aldrich  triplex  pumps, 
No.  2,  has  a  float  switch  to  control  the  motor,  an  auto- 
matic panel  being  provided  to  start  and  stop  the  motor 
as  the  solution  in  the  overflow  tank  varies. 

Air  agitation  in  the  Pachuca  tanks  is  taken  care  of 
by  an  Ingersoll-Rand  compressor  of  the  Imperial  type 
driven  by  a  75-hp.  motor.  When  the  number  of  tanks 
was  increased  from  six  to  eight  it  was  found  necessary 
to  install  an  additional  compressor.  This  is  driven  by  a 
25-hp.  motor  mentioned  before.  Following  the  Pachuca 
tanks  are  two  mechanically  agitated  tanks  driven  by  a 
15-hp.  motor  and  a  storage  tank  driven  by  a  1-hp. 
motor.  In  this  latter  the  movement  of  the  rakes  is  very 
slow  and  only  serves  to  prevent  the  slimes  from  settling 
to  the  bottom  of  the  tank. 

After  leaving  the  filter  presses,  the  rich  solution  is 
pumped  up  to  the  zinc  house  by  the  rich-solution  pumps. 


furnaces.  The  5-hp.  motor  in  the  slag  house,  belted  to 
a  small  slag  crusher,  ball  mill  and  Wilfley  table,  is  only 
used  several  days  a  month. 

It  will  be  seen  that,  aside  from  utilizing  two  spare 
pumps  and  installing  an  additional  one,  ver>-  little  extra 
motor  load  was  connected  in  as  the  mill  production 
increased.  True,  all  machines  were  operated  more 
hours  per  day  with  the  result  that  the  average  mill  load 
has  increased  from  approximately  400  kw.  in  1913  to 
500  k\v.  in  1921.  With  an  output  more  than  doubled 
(the  mill  has  averaged  in  excess  of  400  tons  per  day 
recently)  the  average  power  consumed  has  increased 
but  25  per  cent.  The  power  consumption  of  nearly 
30  kw.-hr.  per  ton  of  ore  milled  compares  favorably 
with  that  of  other  mills  of  this  type  and  size. 

The  discrepancy  between  the  load  shown  by  the  table 
and  the  power-factor  curves  is  due  to  the  fact  that  the 
latter  cover  the  whole  mill  substation  load,  which  in- 
cludes the  shops,  laboratory,  sawmill  and  lights. 

Frederick  Krug. 
New  York  &  Honduras  Rosario  Mining  Company, 

San  Juancito,  Honduras,  C.  A. 
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Dehydration  of  Transil  Oils  by 
Centrifugal  Force 

SUCCESSFUL  operation  in  many  central  stations  of 
centrifugal  oil  purifiers  to  remove  water  and  dirt 
from  used  lubricating  oil  has  resulted  in  the  manufac- 
ture of  these  machines  for  dehydrating  transformer  oil. 
This  centrifugal  purifier  is  guaranteed  to  deliver  an  oil 
having  a  dielectric  strength  of  at  least  40  kv.  (old- 
style  test  cup)  or  22  kv.  (new-style  test  cup).  Although 
this  is  the  guaranteed  performance  of  the  machine  it 
has  been  found  in  service  that  the  oil  passed  through  it 
will  consistently  test  considerably  higher,  some  individ- 
ual tests  running  as  high  as  55,000  volts  (old-style  cup). 
In  the  operation  of  the  centrifugal  oil  purifier  the 
oil  is  drawn  from  the  bottom  of  the  transformer  and  is 
pumped  through  an  electric  heater  to  the  top  of  the 
purifier.  Moisture  and  other  impurities  are  removed  in 
the  bowl  of  the  machine  by  centrifugal  force,  and  the 


CK.NTRIKIGAL   on,    I'IRIFIKR    KAISKI>   BREAKDOWN    VOLTAGE   FROM 
13  KV.  TO  25  KV.  IN   145  MINUTES 

pure  oil  delivered  from  the  outlet  i.s  i)umped  hack  into 
the  top  of  the  transformer.  The  pumps  which  are  neces- 
sary to  handle  this  oil,  as  well  as  the  electric  heater 
which  i.s  used  to  increase  its  fluidity,  are  provided  as  a 
part  of  the  portable  outfit  described  later  on. 

As  an  example  of  the  performance  of  this  machine  it 
is  interesting  to  note  the  results  obtained  in  a  recent 
test  at  the  Central  Hudson  Gas  &  Electric  Company's 
plant,  Poughkeepsie,  N.  Y.,  on  a  1,500-kva.  transformer 
holding  1,200  gal.  of  oil.  The  installation  of  the  machine 
for  this  test  is  shown  in  the  accompanying  illustration. 
The  oil  in  this  transformer  tested  at  13,000  volts,  using 
the  new  standard  gap.  As  soon  as  circulation  of  the 
oil  was  started  the  oil  from  the  machine  delivered  to  the 
top  of  the  transformer  tested  consistently  at  25,000 
volts.  Circulation  was  continued  for  two  hours  and 
twenty-five  minutes  at  the  rate  of  375  gal.  per  hour.  At 
the  end  of  this  time  oil  from  the  bottom  of  the  trans- 
former could  not  be  broken  down  at  25,000  volts  even 
though  the  potential  was  maintained  in  the  test  cup  for 
periods  of  longer  than  five  minutes  at  a  time. 

Although  the  character  of  the  oil  does  not  affect  the 


thoroughness  of  dehydration,  it  does  aiTect  to  some 
degree  the  capacity  of  the  machine  in  that  burned  or 
emulsified  oil  should  be  run  at  a  lower  rate.  On 
ordinary  oil  which  has  not  become  burned  or  emulsified 
a  capacity  of  300  gal.  per  hour  can  be  obtained  from  the 
large-size  machine.  A  smaller-size  machine  is  made 
which  gives  a  normal  capacity  of  100  gal.  per  hour. 
Under  normal  conditions  the  machine  will  dehydrate 
from  2,000  gal.  to  3,000  gal.  of  oil  before  it  becomes 
necessary  to  clean  the  bowl. 

This  purifier  can  be  installed  for  stationary  service  or 
mounted  on  a  truck  containing  all  the  necessary 
auxiliary  equipment  connected  up  for  immediate  use. 
To  purify  the  oil  in  the  transformer  it  is  only  necesary 
to  make  two  pipe  connections  and  one  electi-ical  con- 
nection. Short  lengths  of  flexible  hose  are  employed 
to  make  pipe  connections  to  and  from  the  transformer. 
The  same  machine  can  be  used  also  for  cleaning  up 
batches  of  lubricating  oil. 

The  general  construction  of  the  machine  is  similar  to 
that  of  the  centrifugal  apparatus  used  to  purify  lubri- 
cating oil.  Under  ordinary  conditions  of  service  the 
machine  is  used  as  a  clarifier  only,  discharging  pure  oil, 
and  all  the  moisture  and  sediment  are  retained  in  the 
bowl. 

Where  the  oil  is  emulsified  or  a  large  amount  of  free 
water  is  present,  the  substitution  of  a  part  in  the  bowl 
converts  the  machine  into  a  purifier  or  separator  which 
permits  both  water  and  pure  oil  to  be  discharged 
through  separate  spouts.  The  sediment  in  either  case 
i.s  retained  in  the  bowl.  When  either  of  these  types  of 
bowls  is  used,  however,  there  is  an  extra  cover  on  the 
machine,  known  as  the  overflow  cover.  In  case  the  bowl 
of  the  machine  becomes  clogged  or  the  amount  of  oil  fed 
into  it  is  greater  than  it  can  properly  handle,  the  oil  is 
discharged  from  this  spout.  This  construction  elim- 
inates all  chance  of  having  to  put  the  entire  contents  of 
the  transformer  through  the  machine  again  because  of 
wet  oil  becoming  mixed  with  that  which  has  been 
dehydrated.  C.  H.  Hapgood, 

De  Laval  Separator  Co.,         Engineering  Department. 

New  York,  N.  Y. 


Selecting  Lamps  for  Flood-Lighting 

BEST  results  in  flood-lighting  depend  mainly  on 
selecting  the  correct  number  of  lighting  units  and 
the  correct  type  of  projector.  To  demonstrate  how  the 
proper  choice  may  be  made,  the  curves  and  tables 
reproduced  herewith  will  prove  helpful.  These  show 
the  four  common  types  of  flood-lighting  units  made  by 
one  manufacturer.  The  different  types  of  lamps  have 
beams  which  diverge  at  different  angles,  the  smallest 
being  11  deg.  and  the  largest  50  deg.  The  first  two 
units  come  regularly  etjuipped  with  500-watt  lamps,  the 
third  unit  with  a  250-watt  lamp  and  the  last  unit  with 
a  1,000-watt  lamp.  For  each  type  there  is  a  chart 
which  tells  how  many  projectors  will  be  required  to 
illuminate  a  certain  area  in  square  feet  to  a  certain 
foot-candle  intensity. 

As  an  example  to  explain  the  method  of  using  the 
charts,  suppose  that  it  is  desired  to  flood-light  an  area 
of  40  ft.  X  100  ft.  (4,000  s(i.ft.)  located  in  the  residen- 
tial section  of  a  town  and  that  the  surface  is  medium 
dark  in  color  and  flood-lights  can  be  placed  at  a  distance 
of  25  ft.  Referring  to  the  line  just  under  the  drawings 
of  the  lamp,  it  is  seen  that  the  lamp  suitable  for  25  ft. 
distance  is  the  projector  B.     From  the  table  of  inten- 
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sities  for  flood-lighting  it  is  noted  that  for  lighting 
medium-colored  buildings  in  a  residential  section  10 
foot-candles  is  the  necessary  intensity.  Referring  then 
to  the  chart  underneath  lamp  B  and  to  the  10  foot- 
candle  curve  upon  this  chart,  it  is  found  that  for  4,000 
sq.ft.,  approximately  thirteen  projectors  will  be  neces- 
sary to  furnish  the  proper  illumination.  Other  prob- 
lems may  be  worked  in  a  similar  manner. 

In  usingThe  chart  the  angle  between  the  axis  of  the 
beam  and  the  lighted  surface  must  not  be  less  than 
70  deg.  The  working  distances  are  given  for  conve- 
nience in  selecting  the  proper  projectors.  Local  condi- 
tions may  sometimes  require  a  change.  It  must  be 
noted  that  in  some  cases  more  than  one  type  of  pro- 
jector might  be  used  for  the  same  purpose.  For 
instance,  if  the  working  distance  were  100  ft.  type  A, 


A- 


TYPE  AND  NUMBER  OF  FLOOD-LIGHTING  UNITS 

DETERMINED  BY  THIS  CHART 

In  using  tlii.s  chart  the  angle  betwiitn  axis  of  beam  and  surface  lighted  must  not  be 

less   than    70    dcgrrees.      Working   distances    are    given    for    convenience    in    selecting    the 

proper  flood-lightingr  projector.    Local  conditions  may  necessitate  a  change  in  some  cases. 

Table  of  Intexsities  for  Flood  Lighting 

, Character  of  Surroundings n 

White  Way.     Residences.  Parks 


Dark  colored  buildings... 
AU'diimi  colored  buildings 
Light    colored    buildings.. 


Foot-Candles  Foot-Candles    Foot-Candles 


C  or  D  might  be  used.  Local  conditions  will  determine 
which  unit  is  best  such  as  the  width  of  the  surface  to 
be  illuminated,  etc.  It  must  also  be  remembered  that 
the  lamps  of  higher  wattage  are  more  efficient  and 
consequently  their  operating  cost  will  be  less  for  a 
certain  intensity  of  illumination.  This  and  the  first 
cost  of  the  equipment  and  wiring  and  the  cost  of  clean- 
ing must  all  be  considered  where  there  is  a  choice  of 
more  than  one  type  of  reflector.  11.  E.  BuTLER, 

Illuminating  Engineering  Laboratory. 
General   Electric  Company, 
Schenectady,  N.  Y. 


Some  Experience  with  Overhead 
Ground  Wires 

SL'MMARY  of  experiences  with  overhead  ground 
wires  was  presented  in  a  recent  committee  report 
of  the  Northwest  Electric  Light  &  Power  Associa- 
tion. The  report  states  that  although  the  conclusions 
are  only  partly  decisive,  the  net  effect  of  deduction 
from  these  records  is  to  place  a  serious  question  against 
the  practice.  Despite  certain  instances  where  consid- 
erable benefit  has  been  indicated,  the  bulk  of  experi- 
ence with  it  has  been  negative  or  inconclusive. 

On  the  other  hand,  experience  does  not  indicate  that 
the    troubles   directly    occasioned    by    overhead    ground 
wires  are  necessarily  serious,  or  at  least  that  the  prob- 
lem of  reducing  them  to  an  inconsiderable  amount  is 
unsurmountable.    This  minimization 
of    trouVjles    may,    however,    involve 
considerably     more    expensive    con- 
struction than  hitherto  has  been  the 
practice  in  the  way  of  increased  size 
of  overhead  ground  wires,  increased 
strength  of  fastenings  and  increased 
clearances.     It  is  believed  that  many 
of    the    troubles    experienced    would 
have  been  avoided  by  reasonable  care 
in  inspection  and  maintenance. 

Where  the  policy  of  a  high  degree 
of  conservatism  in  plant  design  is 
maintained  the  logical  practice  would 
probably  be  to  continue  the  use  of 
overhead  ground  wires.  However,  it 
would  seem  justifiable,  as  a  general 
procedure,  for  a  company  which  has 
hitherto  used  overhead  ground  wires 
as  standard  practices  to  omit  them 
from  at  least  a  portion  of  future 
construction.  For  a  company  whose 
policy  has  been  not  to  use  overhead 
ground  wires  and  whose  experience 
with  lines  so  constructed  has  been 
reasonably  satisfactory  the  record 
of  experience  available  does  not  war- 
rant a  change  in  policy. 

A  summary  of  the  records  showed 
that  overhead  ground  wires  do 
afford  a  certain  protection  to  insu- 
lators. Quantitatively,  however,  the 
extent  and  value  of  this  protection 
are  not  determined.  They  do  not 
afford  any  appreciable  protection  to 
wooden  poles  in  addition  to  that 
given  by  individual  grounding  wires 
■"!-;  on  each  pole,  except  pw.ssibly  in  re- 

^  gions    where    grounding    conditions 

are  exceptionally  poor.  There  is  evi- 
dence that  they  do  afford  protection  to  station  appa- 
ratus. They  tend  to  give  better  relaying  conditions  on 
systems  with  grounded  neutral.  Their  value  in  this 
respect  will  depend  upon  tyi>e  of  relays  employed, 
individual  ground  connections  and  other  local  condi- 
tions. They  add  to  the  longitudinal  stiffness  of  trans- 
mission line  structures  when  attached  directly  to  the 
structure,  and  to  a  small  extent  when  carried  in  a 
bayonet  or  crossarm.  The  extra  wire,  however,  in- 
creases the  wind  and   ice  loading  on  the  line. 

Field  Editor  Electrical  World. 
San  Francisco,  Cal. 
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Strap  Coils  Reinsulated  with  Cotton 
Sleeving  to  Save  Time 

BY  USE  of  cotton  sleeving  to  reinsulate  the  strap- 
copper  coils,  a  rotary  converter  which  burned  out 
recentl.v  wtis  put  back  in  service  in  a  very  short  while. 
This  was  a  600-volt  (direct-current)  300-kw.,  1,200- 
r.p.m.  machine  with  ninety-six  coils.  The  coils  were 
27  in.  long  by  12  in.  wide,  with  slot  sections  13  in.  and 
14  in.  long.  Each  coil  consisted  of  three  straps  of 
0.064-in.  by  0.25-in.  double-cotton-covered  ribbon  wire. 
The  insulation  on  the  individual  wires  was  so  badly 
scorched  that  new  coils  had  to  be  made,  or  the  wires 
reinsulated.  Not  having  any  of  this  wire  in  stock,  and 
as  the  coils  were  not  bent  out  of  shape,  it  was  decided 
to  reinsulate  them.  They  were  then  put  into  a  boiling 
cleaning  solution  and  left  for  five  hours.  After  they 
were  removed  and  rinsed  in  clean  water  the  old  insula- 
tion came  off  easily. 

Upon  trying  to  tape  the  individual  straps  it  was 
found  very  hard  to  keep  the  coil  in  shape  as  the  weight 
and  tension  on  the  taping  reel  bent  the  straps.  To 
avoid  this  and  still  use  the  reel  meant  lost  time,  as  the 
tape  would  have  to  be  applied  slowly. 

At  this  point  cotton  sleeving  was  thought  of  and 
when  a  length  was  tried  it  slid  over  the  strap  with  ease. 
The  method  seemed  to  solve  the  pi'oblem,  so  all  the 
straps  were  reinsulated  with  the  tape.  A  pointed  horn 
was  made  out  of  tin  that  would  just  fit  over  the  end  of 
the  strap,  and  tapered  down  to  a  blunt  i-in.  point.  This 
eliminated  filing  the  ends  of  the  straps  to  prevent  the 
sleeving  catching  on  the  corners.  The  sleeving  was  cut 
into  lengths  that  would  reach  to  the  middle  of  the 
diamond  point  at  the  rear  end  of  the  coil,  two  pieces 
being  required  for  each  strap.  The  two  ends  of  the 
sleeving  were  taped  at  the  place  where  they  met  with 
0.004-in.  cotton  tape,  while  the  lead  ends  of  the  sleeving 
were  glued  down.  The  two  outside  straps  only  were 
sleeved,  the  middle  strap  being  left  bare,  except  around 
the  diamond  point  and  leads,  which  were  taped  with 
0.004-in.  by  ,'-in.  cotton  tape  half-lapped.  This  taping 
extended  into  the  coil  3  in.  The  three  straps  were 
then  taped  together  with  0.004-in.  by  ]-in.  cotton  tape 
spaced,  and  dipped  in  plastic  varnish,  the  coils  being  al- 
lowed to  soak  in  the  paint,  after  which  they  were  baked. 

Before  proceeding  with  the  complete  set  one  coil  was 
insulated  but  not  dipped,  and  then  tested  between 
straps.  The  coil  did  not  break  down  when  1,200  volts 
alternating  current  at  60  cycles  was  applied  for  three 
minutes. 

After  dipping,  a  2A-turn  mica  and  fishpaper  wrapper 
was  applied  to  the  slot  section.  The  ends  were  taped 
with  one  layer  of  0.008-in.  by  J-in.  treated-cloth  tape, 
half-lapped,  this  tape  extending  onto  the  slot  section 
I  in.  A  layer  of  0.007-in.  by  ?-in.  cotton  tape  was  then 
applied  half-lapped  on  the  ends  and  spaced  on  the  slot 
section,  and  then  the  coils  were  dipped  in  clear  varnish 
and  baked. 

The  coils  reached  the  shop  on  Friday  noon,  and  were 
sent  out  the  Monday  morning  following.  They  were 
boiled  Friday  afternoon  and  one  man  stayed  until  9:30 
o'clock  and  cleaned  and  tinned  enough  coils  to  start 
insulating  Saturday  morning.  The  coils  were  all 
cleaned,  leads  tinned,  sleeved,  taped  together  and  first 
dipped  Saturday;  on  Sunday  three  boys  finished  the  last 
taping  and  dipped  the  coils. 

The  cotton  sleeving  saved  about  four  days  thnt  would 


have  been  required  if  the  ordinary  method  of  insulation 
had    been    employed    and    the    machine    has    run    satis- 
factorily ever  since.  A.  C.  ROE. 
Detroit,  Mich. 


Liquid  Rheostats  Rebuilt  to  Increase 
Hoisting  Speed 

AT  ONE  of  the  coal  mines  of  the  Union  Pacific  Coal 
.  Company  of  Wyoming  difficulty  with  the  liquid 
rheostat  used  for  controlling  the  hoist  motor  was  ex- 
perienced in  that  the  proper  resistance  for  giving 
gradual  acceleration  was  too  great  to  permit  the  motor 
to  run  up  to  full  speed.  When  the  resistance  of  the 
solution  was  decreased  to  permit  full-speed  operation 
the  rate  of  acceleration  was  too  great  when  taking  up 
slack  rope,  making  it  necessary  to  apply  the  hand 
brake  to  prevent  the  first  car  being  derailed.  After 
numerous  trials  no  one  solution  density  was  found 
which  gave  all  of  the  results  desired.  The  difficulty 
was  finally  overcome  by  the  addition  of  an  auxiliary 
tank  to  the  original  tank,  as  shown  in  the  accom- 
panying drawing. 

The  new  tank  was  connected  to  the  old  by  two  8-in. 
pipes,  one  connecting  the  upper  chamber  and  one  the 
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lower  chamber.  In  starting,  only  the  plates  of  the 
original  tank  are  in  contact  with  the  solution  and  easy 
acceleration  is  the  result.  At  "full  on"  position  of  the 
weir  all  plates  are  submersed. 

The  rheostat  is  used  to  control  a  400-hp.  motor  hoist- 
ing up  a  slope  7,500  ft.  long  on  a  6-deg.  pitch.  When 
purchased,  the  hoist  was  supposed  to  have  a  rope  speed 
of  1,500  ft.  per  minute,  but  it  was  found  that  a  maxi- 
mum of  only  1,300  to  1,350  ft.  per  minute  was  reached. 
The  motor  speed  originally  reached  a  maximum  of  510 
r.p.m.,  which  was  equal  to  15  per  cent  slip,  although 
the  name-plate  rating  was  575  r.p.m.  With  the  addi- 
tional tank  the  rate  of  speed  of  575  r.p.m.  is  reached 
and  the  mine  tonnage  is  increased  150  tons  per  day. 
The  tank  is  made  of  1-in.  steel  plate  and  measures  24 
in.  X  60  in.  x  60  in.  Most  of  the  welding  was  done 
with  an  electric  arc  and  the  total  cost  of  the  new  tank 
in.stalled  was  approximately  $300. 

[).  C.  McKeehan, 
The  Union  Pacific  Coal  Company,       Chief  Electrician. 

Rock  Springs,  Wyo. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Functions  of  Modern  Sales  Department 
of  a  Central-Station  Company* 

By  T.  I.  Jones 

General  Sales  Agent  Brooklyn  Edison  Company,  Inc. 

OUR  industry  is  a  comparatively  young  one.  Only 
forty-one  years  ago  the  first  commercial  applica- 
tion of  Edison  incandescent  electric  lighting  appeared, 
and  but  thirty-nine  years  ago  the  first  commercial 
central  station  was  equipped.  During  the  early  stages 
of  our  development  the  energies  of  central-station 
companies  were  of  necessity  directed  to  the  engineering 
side  of  our  business  and  the  perfection  of  ways  and 
means  of  manufacturing  and  distributing  our  product. 
While  it  is  true  that  this  engineering  period  is  by  no 
means  ended  and  that  much  work  along  these  lines 
remains  to  be  accomplished,  our  principal  endeavor 
now  is  to  devise  ways  and  means  to  market  our  product. 
It  is  our  duty  so  to  perfect  our  organization  that  we 
may  make  and  pursue  plans  of  organization  which  will 
produce  similarly   efficient  commercial  results. 

Let  me  be  specific.  As  the  engineer  has  all  to  do 
with  the  development  of  the  technical  side  of  our 
business,  so  should  the  sales  manager's  efforts  be 
centered  on  all  that  relates  to  our  commercial  activity. 
If  we  men  in  charge  of  the  commercial  activities  of 
our  companies  have  the  conception  that  these  activities 
should  be  limited  to  the  signing  of  applications  and 
canvassing  for  wiring  contracts,  the  result  must  be 
that  we  shall  surely  become  a  small  and  decreasingly 
important  element  in  our  organizations.  Not  only  will 
we  fail  to  progress,  but  we  must  atrophy,  for  develop- 
ment in  our  modern  complex  civilization  follows  the 
law  by  which  the  blacksmith's  arm  grows  strong  with 
use  while  the  gloved  hand  of  the  idler  becomes  white. 

Commercial  Functions  Increase 

On  the  other  hand,  if  the  conception  of  our  functions 
and  possibilities  is  bi-oad,  coterminous  only  with  the 
superintendence  and  direction  of  all  the  public  relations 
and  activities  of  our  companies,  then  at  the  present 
stage  of  central-station  development  we  are  bound  to 
grow  and  become  an  important  factor  in  our  organi- 
zation. The  characteristics  and  conditions  of  our  in- 
dustry vary,  and  our  conceptions  and  activities  must 
vary  accordingly.  It  is  my  contention  that  at  the 
present  stage  of  development  the  conditions  are  such 
as  call  for  the  widening  and  broadening  of  the  activ- 
ities of  our  commercial  departments,  and  we  must 
either  step  forward  to  meet  the  situation  or  else  take 
a  back  seat  for  a  long  time  to  come. 

When  the  time  arrived  at  which  it  was  possible  to 
generate  electricity  in  large  blocks  and  distribute  it 
economically   and   efficiently,    the    urgent   problem   was 
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huw  to  dispose  of  the  product  profitably.  This  was 
the  real  beginning  of  the  sales  department.  It  was 
required  to  inform  and  educate  the  public,  to  develop 
new  uses  for  electricity,  to  devise  contracts  and  rates, 
to  organize  and  direct  salesmen  and  sa'es  campaigns, 
to  create  and  publish  proper  advertising — to  perform 
all  three  of  the  sales  and  advertising  director's  tasks — 
arouse  interest,  create  desire  and  intensify  desire  into 
resolve  to  buy.  Our  energy  during  this  era  was  prin- 
cipally devoted  to  convincing  managers  of  large  enter- 
prises of  the  superiority  of  electricity  over  any  other 
motive  power  and  that  they  could  buy  energy  from 
us  cheaper  than  they  could  generate  it ;  or  to  convincing 
storekeepers  that  they  could  use  electricity  in  their 
businesses  to  their  great  advantage;  or  to  convincing 
householders  of  the  de.^irability  and  attractiveness  of 
electricity  for  lighting  and  other  household  require- 
ments. 

Financing  and  Public  Relations 

While  it  is  true  that  this  period  is  by  no  means  ended 
and  that  much  work  along  the  lines  indicated  remains 
to  be  accomplished,  there  has  been  within  the  past 
few  years  another  shift,  so  that  the  most  important 
problems  that  confront  the  industry  today  are  those 
connected  with  financing  and  public  relations.  By  pub- 
lic relations  I  mean  two  things — first,  the  arranging 
of  our  conduct,  the  marshaling  of  our  methods  and  the 
training  of  our  forces  so  as  to  create  the  right  kind 
of  contact  between  our  organization  and  the  public,  the 
kind  of  contact  that  will  result  in  a  minimum  of  friction 
and  a  maximum  of  good  will;  second,  the  presentation 
to  the  pub'.ic  of  our  communities  in  a  convincing  way 
of  the  facts  in  regard  to  the  operations  and  methods 
of  our  companies — the  reasonableness  of  our  rates  or 
the  requirement  for  higher  rates,  the  logic  of  our 
practices,  and  o'.ir  side  of  all  those  questions  which  as 
public  service  corporations  we  encounter  and  upon 
which  it  is  to  the  mutual  advantage  of  company  and 
public  that  the  latter  have  accurate  knowledge.  We 
cannot  be  sure  of  fair,  play — our  future  is  not  safe — 
until  this  is  done,  and  for  some  time  to  come,  until 
the  public  is  informed  on  such  questions  from  the 
standpoint  of  the  central-station  company,  and  until 
our  forces  are  so  organized  and  trained  that  we  can 
handle  our  business  with  the  public  satisfactorily,  this 
is  going  to  be  the  most  important  work  before  us.  As 
a  matter  of  fact,  its  importance  cannot  he  overesti- 
mated, as  our  future  depends  upon   it. 

It  is  my  contention  that  the  work  done  by  our  sales 
departments  during  the  past  ten  or  fifteen  years  has 
equipped  us  to  do  this  larger  commercial  relations  work 
better  than  any  other  department  or  element  of  our 
organizations.  As  a  matter  of  fact,  outside  and  beyond 
the  sales  department,  what  department  of  the  average 
central-station    company    has    dealt    largely    with    the 
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public  in  such  a  way  as  to  fit  its  personnel  to  handle 
such  delicate  and  important  relations?  The  question 
answers  itself.  The  burden  and  responsibility  must' 
be  ours.  So  I  feel  that  we  must  either  organize  our- 
selves to  handle  our  job  in  a  big  way  or  else  step 
aside  for  some  one  who  can  and  will.  We  must  have 
a  big  conception  of  our  department  as  one  in  which 
are  concentrated  not  only  all  the  business-getting  activ- 
ities, including  the  advertising,  but,  as  set  forth  in 
the  address  of  the  chairman  of  the  Commercial  Section 
at  the  recent  N.  E.  L.  A.  convention,  such  public  rela- 
tions activities  as  the  campaign  sale  of  company 
securities  to  the  public,  wiring  and  service  inspection 
work  which  brings  the  employee  in  contact  with  the 
applicant  and  the  contractor,  the  handling  of  com- 
plaints, the  dealing  with  inquiries  as  to  delayed  service, 
incorrect  accounts  and  high  bills,  including  the  making 
of  necessary  adjustments,  and  the  engineering  of  co- 
operation between  the  company  and  other  elements  in 
the  electrical  business ;  in  fact,  the  handling  of  all 
publicity  relations.  This  will  make  for  a  unity  hitherto 
impossible  and  for  a  very  desirable  minimizing  of  the 
number  and  variety  of  employees. 

You  can  see  that  the  title  "sales  department"  is  a 
misnomer  as  applied  to  all  this  work.  The  correct  title, 
it  seems  to  me,  should  be  "commercial  department," 
and  the  man  in  charge  should  be  "general  commercial 
manager."  I  believe  the  time  is  coming,  if  we  see 
this  matter  in  the  right  light  and  act  accordingly,  when 
the  head  of  such  a  department  wil'.  be  a  vice-president 
in  charge  of  commercial  relations  and  activities.  This 
has  been  the  tendency  for  some  time  in  many  business 
organizations.  Witness  those  banks  which  have  enjoyed 
development  and  expansion  during  the  past  five  or  ten 
years — you  will  find  in  many  cases  a  vice-president  in 
charge  of  the  commercial  activities  of  these  institu- 
tions. Such  a  man  in  our  companies  would  be  an 
important  part  of  the  executive  direction  of  the  organi- 
zation, competent  to  advise  and  assist  in  all  matters 
connected  with  rates,  customer  questions,  i-elations  and 
transactions  with  public  service  commissions  and  city 
and  state  officials,  sale  of  securities  and  such  problems. 

This  means  resoonsibility  and  p'.enty  of  work.  It 
means  that  while  we  must  not  neglect  the  selling  of  our 
service  both  in  large  and  small  ways,  while  we  must 
continue  to  originate  campaigns  and  produce  profitable 
business,  we  must  also  extend  our  activities  to  new 
fields  and  must  train  and  direct  an  expanded  force,  so 
that  all  public  relations  shall  be  safe  in  its  hands 
and  it  can  be  trusted  to  deve'.op  and  conserve  public 
good  will.  I  hope  to  see  our  new  commercial  depart- 
ment taking  its  proper  place  in  the  new  order  of  things, 
coming  gradually  to  handle  all  functions  and  activities 
of  our  companies  in  which  there  is  direct  dealing  or 
relationship  with  the  public. 


Citizens,  City  Officials  and  Utility  Men 
Meet  and  Talk  Things  Over 

A  PRACTICAL  example  of  the  friendly  spirit  of  co- 
operation that  should  prevail  between  cities  and 
utilities  is  to  be  seen  at  Clinton,  Ind.,  where  the  Cham- 
ber of  Commerce  recently  held  a  pulilic  meeting  at 
which  the  question  of  electric  light  and  power  service 
was  discussed  by  private  citizens,  city  officials  and 
officers  of  the  Wabash  Valley  Electric  Company.  At 
this  meeting  the  citizens  told  what  they  thought  of 


the  service,  city  officials  discussed  the  rates,  and  com- 
pany officers  spoke  of  their  plans  for  extensions  and 
improvements.  The  result  has  been  that  all  three 
factors  contributing  to  the  success  of  public  service 
are  now  in  sympathy.  Each  knows  the  problem  of 
the  others.  Officers  of  the  company  took  occasion  to 
explain  that  its  earnings  can  in  no  case  become  excessive, 
dwelling  on  the  ruling  of  the  Public  Service  Commission 
granting  a  rate  that  allows  something  less  than  7  per 
cent  return.  This  return,  it  was  hardly  necessary  to 
point  out,  is  less  than  the  current  rate  of  interest  at  the 
local  bank. 

This  meeting  proved  extremely  interesting  alik^  to 
the  citizens,  the  city  officials  and  the  utility  men,  as 
was  evidenced  by  the  number  and  character  of  +b-^ 
questions  and  the  active  discussion  that  developed. 
It  has  undoubtedly  produced  a  far  better  mutual  un- 
derstanding. 


Chicago,  111. — At  the  "Pageant  of  Progress"  exposi- 
tion which  opened  in  Chicago  on  July  30  the  Public 
Service  Company  of  Northern  Illinois  installed  in  its 
exhibit  a  large  map  showing  the  location  of  its  sta- 
tions, electric  and  gas,  its  lines,  the  communities  it 
serves  and  the  nature  of  the  service  performed  in 
each  town.  It  attracted  much  attention,  and  repre- 
sentatives of  the  company  were  on  hand  to  explain  the 
details  to  all  inquirers. 

Spokane,  Wash. — The  Washington  Water  Power 
Company  by  consistent  range  campaigns  for  the  last 
few  years  has  developed  one  of  the  largest  electric 
cooking  loads  in  the  country,  with  nearly  3,200  ranges 
connected,  representing  a  load  of  over  20,000  kw.  The 
company  has  a  cooking  rate  of  3  cents  and  has  found 
that  the  sale  of  an  electric  range  and  water  heater 
raises  the  monthly  income  from  the  average  home 
from  $1.40  for  lighting  only  to  $8.50  for  light,  rangs 
and  water  heater.  This  company  has  found  that 
ranges  have  such  a  diversity  factor  that  each  one  can 
be  reckoned  as  a  li^-kw.  load,  though  rated  in  con- 
nected load  as  6.5  kw.  It  is  expected  that  the  number 
of  ranges  in  use  in  Spokane  by  the  end  of  1921  will  be 
fully  10  per  cent  greater  than  at  the  end  of  1920. 

Pittsburgh,  Pa. — The  manager  of  the  trade  and  in- 
dustrial bureau  of  the  Chamber  of  Commerce  of  Pitts- 
burgh has  recently  made  a  wide  distribution  of  a 
circular  letter  on  the  subject  of  power  and  fuel.  Thi^ 
letter  was  addressed  to  manufacturers  throughout 
the  country  and  suggested  that  if  their  expansion 
program  contemplated  branch  plant  locations,  Pitts- 
burgh offered  ideal  conditions.  The  letter  was  print- 
ed as  a  four-page  folder,  the  center  spread  displaying 
a  map  of  the  Pittsburg  district  on  which  were  indi- 
cated the  power  houses  and  main  transmission  lines 
of  the  two  local  operating  companies,  the  Huquesne 
Light  Company  and  the  West  Penn  Power  Company, 
with  reproductions  of  ten  photographs  of  the  stations 
and  other  service  equipment  of  these  companies.  On 
the  front  page  were  statistics  and  testimonial.s  on  the 
power  and  fuel  resources  of  the  "Steel-Electric  Ci^y," 
as  it  is  now  called. 
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Generators,  Motors  and  Transformers 

Electric  Starters  for  Gas  and  Gasoline  Engines. — 
M.  DiGEON. — Directions  are  given  in  this  paper  for 
the  proper  choice  of  the  size  of  a  starting  motor  for 
small  (automobile),  medium  and  large  gas  engines, 
taking  into  consideration  the  necessary  torque,  mini- 
mum starting  speed  and  gear  ratio. — Revue  Generale 
de  I'Electricite,  July,  1921. 

Protective  Features  of  Motor-Control  Equipment. — 
H.  D.  James. — A  description  of  the  operation  of  differ- 
ent types  of  motor-control  equipment. — Power,  Aug.  2, 
1921. 

Laminated  Steel  Wedges  to  Close  up  Slots  in  Three- 
Phase  Motors. — M.  J.  ILG. — To  insure  the  best  electric 
characteristics  on  three-phase  motors  the  semi-closed 
type  of  slots  must  be  used.  This  complicates  the  con- 
struction of  the  coils,  as  they  cannot  be  form-wound 
and  machine-pressed,  which  would  be  possible  only  with 
fully  open  slots.  Several  attempts  have  been  made  to 
close  the  open  slots  with  wedges  of  iron,  but  all  of  them 
have  failed,  because  either  the  solid  wedge  caused 
additional  eddy  losses  or  else  the  wedge  did  not  stand 
up  under  continual  hard  service,  became  loose  and  dam- 
aged the  winding.  A  new  style  of  magnetic  wedge  is 
described  of  which  half  a  million  have  been  used  with 
excellent  results.  The  new  wedge  i.s  built  up  of  steel 
laminations  insulated  from  each  other  as  is  usual  in 
alternating-current  machinery.  The  form  of  the  wedge 
is  similar  to  a  toggle  joint  and  resembles  a  semi-closed 
slot,  consisting  of  two  toggles  of  magnetic  material  and 


MAGNETIC  WEDGE  TO  CLOSE  SLOTS  IN  THREE-PHASE  MOTORS 

a  non-magnetic  middle  piece.  The  finished  wedge  is 
insulated  at  the  sides  and  the  bottom  and  inserted  into 
the  open  slot,  and  by  a  few  blows  with  a  hammer  the 
middle  part  of  the  wedge  is  driven  down,  thus  separat- 
ing the  toggle.  This  sets  the  wedge  exceedingly  solid. 
Several  illustrations  of  this  wedge  are  given. — Siemens 
Zeitschrift,  June,  1921. 

Resonator.  Dissonator  and  Quench  Transfor7ner. — G. 
Benischke. — Much  has  been  written  recently  about 
means  to  diminish  the  flow  of  current  during  a 
"ground."  Some  have  advocated  the  use  of  resonating 
circuits;  others  have  suggested  the  opposite  way,  that 
is,    dissonating   circuits.      It    has    also   been    contended 


that  dangerous  resonance  may  occur  with  the  use  of 
a  so-called  "quench  transformer."  The  author  endeav- 
ors to  throw  some  light  on  these  vexing  problems  by 
mathematical  investigations  and  comes  to  the  conclu- 
sion that  every  generator  and  transformer  has,  so  to 
speak,  a  natural  dislike  to  come  into  resonance  with 
its  own  fundamental  frequency. — Elektrotechnische 
Zeitschrift,  June  30,  1921. 

Lamps  and  Lighting 

Evolution  in  Street  Lighting. — Elihu  Thomson. — 
A  brief  history  having  special  reference  to  the  early 
lighting  of  streets  by  electricity,  with  a  description  of 
some  of  the  early  generating  equipment. — General  Elec- 
tric Review,  August,  1921. 

Generation,  Transmission  and  Distribution 

Greatest  Possible  Span  of  Overhead  Lints. — H. 
Schenkel. — The  author  investigates  mathematically 
the  longest  possible  span  of  wires  and  comes  to  the 
conclusion  that  it  is  permissible  to  go  to  spans  of 
2,000  m.  and  even  more  and  yet  be  within  safety  limits. 
Theoietically  spans  up  to  about  2,000  m.  could  be  used, 
employing  copper  or  aluminum  cables,  but  this  would 
give  a  sag  of  about  700  m.  and  would  therefore  not  be 
practicable.  If,  however,  steel  or  bronze  is  chosen  for 
the  conductor,  a  2,000-m.  span  will  give  a  sag  of  only 
about  150  m.,  which  is  perfectly  feasible  for  long  river 
or  valley  spans.  For  the  exact  calculation  of  very  long 
spans  the  customary  parabolic  formula  gives  too  small 
values.  The  catenary  formula  should  be  used  instead. 
Several  actual  examples  are  calculated  in  full  detail. — 
Elektrotechnische  Zeitschrift,  July  7,  1921. 

Switching  Stations  of  One  or  More  Stories. — H. 
Probst. — One  of  the  best  protections  against  overvolt- 
ages  is  a  station  lay-out  which  gives  the  greatest  pos- 
sible simplicity  of  all  apparatus  installed.  It  is  an 
established  fact  that  more  troubles  are  caused  by  faulty 
switching  than  by  any  electrical  reason.  Many  four- 
story  switching  houses  are  in  operation  which  generally 
have  the  cable  potheads  and  disconnecting  switches  on 
the  ground  floor,  instrument  transformers  on  the  second 
floor,  oil  switches  on  the  third  floor  and  the  buses  and 
their  disconnectors  on  the  top  floor.  The  author  points 
out  how  many  steps  it  requires  along  the  corridors  and 
up  and  down  stairs  to  locate  possible  trouble  with  this 
apparatus.  Long  experience  seems  to  indicate  that  a 
two-story  arrangement,  with  cable  potheads.  instru- 
ment transformers,  oil  switches  and  disconnectors  on 
the  first  floor  and  buses  with  their  disconnectors  on  the 
upper  floor,  gives  not  only  the  safest  operation  but  is 
also  the  cheapest  to  build.  Then  the  author  compares 
the  two-story  arrangement  with  the  American  out-of- 
door,  or  one-story,  station,  and  comes  to  the  conclusion 
that  for  present  conditions  in  Germany  the  two-story, 
indoor  station  is  cheaper.  The  reason  is  quite  inter- 
esting: Owing  to  the  present  great  coal  shortage  por- 
celain is  hard  to  obtain  and  very  expensive,     .-^s  a  sub- 
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stitute,  bushings  made  of  paper  are  used  extensively, 
which,  however,  would  not  stand  outdoor  service.  An-  ' 
other  reason  is  that  buildings  and  building  labor  are 
very  cheap.  For  example,  the  cost  of  the  building  is 
only  10  to  15  per  cent  (with  and  without  including  the 
cost  of  the  transformers  respectively)  of  the  total  cost 
of  a  two-story,  indoor  switching  station.  It  is  also 
mentioned  that  in  American  outdoor  stations  twice  as 
many  oil  switches  and  disconnectors  are  used  as  in 
indoor  stations.  Oftentimes  objections  are  raised 
against  an  outdoor  arrangement,  as  it  is  very  unde- 
sirable to  do  outdoor  work  on  the  switches  during  a 
rain  or  snow  storm.  As  a  remedy  remote-controlled 
oil  switches  are  recommended,  which  entails  again  a 
far  higher  investment.  While  there  may  be  cases  where 
an  outdoor  arrangement  might  be  better,  in  most  in- 
stances a  two-story  housed-in  station  will  be  cheaper  at 
present  (in  Germany). — Elektrotechnischc  Zeitschrift 
and  Allgenieine  Elektricitats  Gesellschaft  Mitteilungen, 
May  and  June,  1921. 

Alternatives  to  Coal  for  Power  Production. — PERCY 
E.  Rycroft. — In  summarizing  the  consideration  which 
should  be  given  to  the  matter  of  choosing  a  fuel  sub- 
stitute, the  author  sets  down  the  fo'lowing:  (1)  The 
fuel  cost  of  evaporating  1,000  lb.  of  water;  (2)  labor 
costs  for  the  same  work  (including  cost  of  handling 
fuel,  firing  and  removal  of  ash  or  residue)  ;  (3)  main- 
tenance costs  for  evaporating  1,000  lb.  of  water  (in- 
cluding cleaning,  renewals  and  repairs)  ;  (4)  the  capi- 
tal cost  of  the  plant.  For  the  year  ended  March  31, 
1919,  the  author  gives  the  following  figures  to  show 
the  method  of  generation  of  nearly  5,000,000,000 
kw.-hr. : 

Kw.-Hr. 

By  coal  and  coke 4.623.000.000 

By  waste  boat 68.000,000 

By  exhaust  steam .SS, 000.000 

Bv  retii.se 28,000,000 

Bv  tar  fuel 4,000.000 

By  gas  and  suction  gas 61.000.000 

By  dfl  engines 23,000,000 

By  water  power 11,000.000 

The  methods  of  generating  electrical  energy  other  than 
by  coal  and  coke  are  then  discussed  in  detail. — London 
Electrician,  .lune  24,  1921. 

Traction 

Possible  Developments  of  Electric  Main-Line  Loco- 
motives.— E.  Seefehlner. — This  paper  gives  the  re- 
sults of  a  very  interesting  and  exhaustive  study  of 
exi.sting  and  newly  suggested  methods  of  mechanical 
drives  between  the  motor  or  motors  and  the  drivers  of 
electric  locomotives.  It  is  beyond  doubt  that  electric 
traction  on  main  lines  has  proved  its  superiority  over 


Ensinc  Type 


Motor  Typo 


Output 


n 

C.  IB 

D.  IC,  IBI,  B  +  B 

E.  ID,    IBI,    IB2 

I  F.    IE.    IDI.    2CI  I 

2B2.  C+C.  IB+BI  I 

in2 

U  +  D.  IC  f  C-l.  2B+  B2 


1  ; 

2  0=2X10 

2  5 
3=2X15 


4=4X10 


steam  locomotion,  but  the  details  of  the  driving  system 
proper — involving  the  respective  merits  of  the  direct 
gearlesR  type,  the  .simple  gear  drive  and  the  great 
variety  of  rod  drive.s — are  still  in  the  experimental 
stage.  Each  of  the  drives  mentioned  has  its  inherent 
advantages  and  shortcomings,  and  it  is  very  desirable 


to  devise  some  new  drive  embodying  as  many  advan- 
tages of  all  the  existing  types  as  possible  without 
their  disadvantages.  The  gearless  type  with  motors 
directly  on  the  shafts  is  considered  by  the  author  as 
the  one  least  suitable  for  future  developments.  Its 
only  desirable  feature  is  the  steady  and  uniform  torque. 
The  rod  drive  with  intermediate  gear  and  a  jack  shaft 
is  held  to  possess  the  greatest  merit.  Using  a  double 
90-deg.  crank  shaft  on  either  side  of  the  motor  and  the 
gear-jack  shaft,  a   very  steady   pull   may   be  achieved, 


DOIBLE    CRANK-AND-GEAR-MOTOR    DRIVE 
FOR  ELECTRIC  LOCOMOTIVES 

as  shown  in  the  accompanying  sketch.  The  following 
locomotive  types  are  suggested:  F,  for  slow  and  heavy 
freight  engines  for  grades;  C  +  C,  same  for  double- 
unit  engines;  IE,  for  medium-speed  passenger  engines 
for  grades;  IDl,  for  heavy  express  engines  for  medium 
grades;  IB  ~\-  Bl,  same  for  double-unit  engines;  2C1 
and  2B2,  high-speed  passenger  engines  for  level  tracks. 
For  this  whole  gamut  of  service  four  sizes  of  motors 
will  suffice,  as  shown  in  the  accompanying  table. — 
Schweizerische  Bauzeitung,  July  9  and  16,  1921. 

Electrophysics  and  Magnetism 

Recent  Application  of  Infra-Red  Radiations. — M. 
Larigaldie. — In  the  focus  of  a  gilded  parabolic  reflector 
a  small  set  of  platinum-tellurium  thermocouples  is 
placed,  the  ends  of  which  lead  to  a  very  sensitive  gal- 
vanometer. Such  an  arrangement  will  detect  very 
small  and  distant  centers  of  heat,  or,  as  in  this  par- 
ticular case,  any  body  the  temperature  of  which  differs 
from  its  surroundings,  as,  for  example,  floating  ice- 
bergs. A  reflector  of  about  10-in.  {25.4-cm.)  diameter 
will  suffice  for  a  distance  of  8  miles  (12.8  km.). — Bul- 
letin de  la  Societe  Franqaise  des  Electriciens,  April, 
1921. 

Telegraphy,  Telephony  and  Signals 

Tests  and  Experiences  with  Wireless  Rapid  Teleg- 
raphy.— F.  Banneitz. — The  idea  of  operating  the  dif- 
ferent well-known  and  established  rapid  telegraph  sys- 
tems by  wireless  is  not  new,  but  an  impetus  has  been 
given  to  it  since  the  establishment  of  the  new  (German 
state  wireless  network  by  the  desire  to  increase  the 
economy  and  capacity  of  this  .system.  Promising  results, 
however,  have  been  possible  only  since  the  use  of  audion 
tubes  as  senders  and  amplifiers.  The  author  describes 
a  number  of  experiments  made  with  rapid  telegraph 
systems  of  the  Wheatstone,  Siemens-Halske,  Baudot, 
Hughes  and  pendulum  types.  I'sing  a  1-kw.  audion 
sender,  a  distance  of  HOO  km.  can  l)e  covered  safely.  It 
is  expected  to  standardize  the  wireless  Siemens  type  of 
rapid  telegraph  in  the  German  Republic. — Elektrotech- 
nische  Zeitschrift,  July  7,  1921. 
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Germans  Fear  Muscle  Shoals  Nitrate 
Competition 

REPRESENTATIVES  of  the  American  Farm  Bureau 
.  Federation  appearing  before  the  Senate  finance 
committee  to  ask  that  ammonium  sulphate  be  left  on 
the  free  list  charged  that  the  men  advocating  a  duty  of 
$12  a  ton  on  ammonium  sulphate  to  facilitate  the 
development  of  the  by-products  of  coke  represent  the 
same  interests  that  were  largely  responsible  for  the 
defeat  of  the  proposed  government  operation  of  the 
nitrate  plant  at  Muscle  Shoals.  In  the  course  of  the 
testimony  it  was  asserted  that  while  domestic  producers 
of  by-product  ammonia  are  afraid  of  German  air-fixed 
nitrogen  production,  the  Germans  in  turn  see  in  the 
Muscle  Shoals  plant  the  greatest  possibility  of  competi- 
tion. 

Senate  Committee  Hears  Objections 
to  Tariff  on  Mica 

GENERAL  dissatisfaction  with  the  mica  paragraph 
in  the  tariff  bill  as  it  passed  the  House  has  been 
manifested  before  the  Senate  finance  committee.  The 
manufacturers  and  dealers  in  mica  suggest  that  the 
paragraph  read  as  follows: 

Mica  valued  at  not  above  15  cents  per  pound,  6  cents  per 
pound;  valued  above  15  cents  per  pound,  30  per  cent  ad 
valorem;  mica  splittings,  30  per  cent  ad  valorem;  mica 
plates  and  built-up  mica  and  a  1  m-jnufaclures  of  mica  or 
of  which  mica  is  the  component  material  of  chief  value,  60 
per  cent  ad  valorem;  ground  mica,  25  per  cent  ad  valorem. 

The  domestic  producers  of  mica  would  have  the  bill 
amended  so  that  the  paragraph  would  read: 

Mica — Unmanufactured  or  rough  trimmed  only  and  mica 
splittings,  25  cents  per  pound  and  50  per  cent  ad  valorem. 
Cut,  stamped,  or  trimmed,  built-up  mica,  and  all  manufac- 
tures of  mica  or  of  which  mica  is  the  component  material 
of  chief  value,  50  cents  per  pound  and  50  per  cent  ad  valo- 
rem. Phonograph  diaphragms,  10  cents  each  and  50  per 
cent  ad  valorem.  Crude,  raw,  scrap  or  refuse,  1  cent  per 
pound  and  50  per  cent  ad  valorem.  Ground,  flakes  or  dust, 
2  cents  per  pound  and  50  per  cent  ad  valorem. 

C.  W.  Jefferson,  the  manager  of  the  Mica  Insulator 
Company  of  New  York,  in  the  course  of  his  testimony 
before  the  committee,  said: 

"Mica  board  to  be  of  universal  use  for  electrical  pur- 
poses must  be  made  of  mica  splittings  from  mica  of 
low  resiliency  and  extreme  softness.  It  so  happens 
that  the  mica  we  obtain  from  India  combines  these 
two  features  to  a  greater  extent  than  any  mica  mined 
in  this  country.  If  mica  splittings  for  making  mica 
board  are  not  in  competition  with  domestic  miners — 
and  I  maintain  they  are  not — what  use  can  a  tariff  be 
except  to  produce  revenue  for  the  government?  The 
lower  the  price  of  mica  board,  the  less  use  of  substitutes 
would  be  made.  Most  of  these  substitutes  are  in  some 
form  or  other  of  wood  pulp. 


"Then,  again,  if  the  cost  of  mica  splittings  be  low- 
ered so  that  their  use  could  be  extended,  the  result 
would  be  an  improvement  in  the  quality  of  all  kinds 
of  American  electrical  machinery. 

"As  a  general  insulation  mica  stands  on  a  pedestal 
high  up  above  any  other,  and  it  is  the  rending  of  sheet 
mica  into  films — the  films  being  the  foundation  of  the 
business — that  enables  mica  to  be  used  economically  in 
the  electrical  industry.  It  is  our  raw  material  in  the 
same  sense  as  cotton  after  it  is  ginned  is  the  raw  ma- 
terial in  the  cotton  industn'." 


Michigan  Expects  to  Have  Rural 
Service  Rules 

FINANCING  of  rural  extensions  by  the  consumer 
with  maintenance  by  the  utility  and  a  method  of 
charging  based  on  a  fixed  charge  plus  an  energy  charge 
were  favored  in  the  report  of  the  overhead-lines  com- 
mittee of  the  Michigan  Electric  Light  Association  at 
its  recent  Ottawa  Beach  meeting.  The  committee  in 
connection  with  utility  commission  representatives  ex- 
pects to  work  out  a  method  for  handling  the  service. 
The  methods  so  far  discussed  seem  to  parallel  closely 
those  that  have  found  favor  in  other  Middle  Western 
states.  Commissioner  Potter,  in  his  address  before  the 
convention,  asserted  that  it  was  necessary  to  find  a 
satisfactory  method  by  which  this  service  could  be  given 
profitably  to  both  the  consumer  and  the  utility.  It  is 
not  unlikely  that  before  the  work  is  done  the  matter 
of  overhead  rules  and  possibly  that  of  inductive  inter- 
ference may  have  to  be  considered. 


Navy  Dejiartmeiit  IMakes  Arrangements 
with  Electrical  Manufacturers 

IN  THE  opinion  of  Admiral  Robert  F.  Griffin,  head 
of  the  Bureau  of  Engineering  of  the  Navy  Depart- 
ment, no  cancellations  of  contracts  for  electrical  equip- 
ment for  the  navy  will  be  made  necessary  by  the 
reduction  in  naval  appropriations.  Satisfactory  arrange- 
ments already  have  been  made  with  most  of  the  con- 
tractors. As  a  result  of  the  reduction  in  appropria- 
tions it  will  be  necessary  to  slow  down  the  construction 
pi'ogram.  This  of  necessity  will  affect  the  manufacture 
of  electrical  equipment,  since  approximately  one-sixth 
of  the  cost  of  a  battleship  is  represented  by  things 
electrical. 

It  was  the  plan  of  the  Navy  Department  to  spend 
about  $20,000,000  on  electrical  equipment  during  the 
current  fiscal  year.  The  reduction  in  the  appropria- 
tion, however,  has  made  it  necessary  to  reduce  that 
amount  to  $10,000,000.  The  remaining  $10,000,000 
worth  of  equipment  will  be  taken,  however,  but  deliveries 
must  be  extended  for  at  least  six  months  after  the  end 
of  the  current  fiscal  year,  and  it  may  be  that  it  will 
be  necessary  to  spread  them  throughout  1922-23. 
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Dr.  Peter  Cooper  Hewitt,  Noted  Inventor, 
Dies  in  Paris 

CABLE  dispatches  from  Paris  announce  the  death 
of  Dr.  Peter  Cooper  Hewitt  on  Aug.  25.  Death 
resulted  from  an  attack  of  pneumonia  which  set  in  fol- 
lowing an  operation  for  abdominal  trouble. 

Peter  Cooper  Hewitt,  electrical  and  mechanical  in- 
ventor and  engineer,  bore  by  inheritance  the  names  of 
two  among  the  most  eminent  New  Yorkers  of  a  preced- 
ing generation.  His  father  was  Abram  Stevens 
Hewitt,  a  leading  iron 
manufacturer  and  mer- 
chant, Representative 
in  Congress,  Mayor  of 
New  York  and  pro- 
moter of  many  civic, 
educational  and  philan- 
thropic causes.  His 
mother,  Sai-ah  Amelia 
(Cooper)  Hewitt,  was 
a  daughter  of  Peter 
Cooper,  inventor,  man- 
ufacturer, railroad 
builder  and  benefactor 
of  New  York  in  the 
gift  of  the  Cooper 
Union  for  the  Advance- 
ment of  Art  and  Sci- 
ence, more  commonly 
known  as  Cooper  Institute.  Peter  Cooper  Hewitt  was 
born  in  New  York  City  on  March  5,  1861,  and  was 
educated  at  the  Stevens  Institute  of  Technologj'  at 
Hoboken  and  at  the  Columbia  University  School  of 
Mines.  In  boyhood  he  manifested  a  strong  inclination 
toward  mechanics,  and  his  courses  of  study  were 
directed  toward  the  mechanical,  chemical  and  electrical 
sciences,  in  which  he  developed  much  proficiency.  One 
of  his  earliest  inventions  was  that  of  improved  machin- 
ery in  his  grandfather's  famous  glue  factory,  and  this 
was  followed  with  new  forms  of  centrifugal  machines, 
evaporators  and  other  devices  for  use  in  breweries.  The 
early  experiments  in  motor  vehicles  and  flying  machines 
enlisted  his  interest,  and  he  made  a  number  of  inven- 
tions relating  to  them  and  in  later  years  devoted  con- 
siderable time  to  the  study  of  the  helicopter.  But  about 
1898  he  began  to  devote  serious  attention  to  e'ectrical 
science  and  in  that  field  achieved  his  greatest  success. 

In  engineering  circles  Dr.  Hewitt  was  probably  best 
known  for  his  w'ork  with  the  mercury  vapor  arc.  Four 
fundamental  inventions; — the  vaporized  mercury  electric 
lamp,  the  static  converter  or  rectifier  used  to  convert 
alternating  currents  into  direct  currents,  the  electrical 
interrupter  and  the  wireless  receiver — were  developed 
by  him  as  the  result  of  years  of  experimentation  with 
electric  currents  passing  through  mercury  vapor.  He 
devised  a  telephone  relay  and  electric  wave  amplifier  as 
well  as  apparatus  for  use  in  connection  with  the  wireless 
telephone  and  telegraph. 

Because  of  his  scientific  attainments  during  the  world 
war  Dr.  Hewitt  was  made  first  vice-chairman  of  the 
Naval  Consulting  Board  and  in  that  capacity  did  much 
valuable  patriotic  service.  He  was  a  director  or  trustee 
of  the  Cooper  Hewitt  Electric  Company,  the  Hewitt 
Realty  Company,  the  Hexagon  Realty  Company,  the  Le- 
high &  Oxford  Mining  Company,  the  Midvale  Water 
Company,   the   Madison   Square   Garden    Company,   the 


New  York  &  Greenwood  Lake  Railroad  Company,  the 
Cooper  Union  and  the  House  of  Rest  for  Consumptives. 
He  was  a  member  of  the  American  Institute  of  Elec- 
trical Engineers,  the  American  Physical  Society,  the 
American  Geographical  Sociefrv%  the  Society  of  Naval 
Architects  and  Marine  Engineers,  the  New  York  Elec- 
trical Society,  and  the  General  Society  of  Mechanics  and 
Tradesmen,  and  also  of  the  Century  Association,  the 
Aero  Club  of  America,  the  Automobile  Club  of  America, 
and  the  Union,  Knickerbocker,  Manhattan,  Engineers'' 
Players',  Lambs',  Brook,  Racquet  and  Tennis  and  Tux- 
edo clubs. 


Pinchot  Opposed  to  Acceptance  of  Ford's 
Muscle  Shoals  Oflfer 

HENRY  FORD'S  offer  for  the  government  properties 
at  Mu.scle  Shoals,  Ala.,  .still  continues  to  attract 
attention.  One  of  the  latest  public  men  to  delve  into 
the  proposition  is  Gifford  Pinchot,  who  after  study- 
ing Mr.  Ford's  offer  comes  out  flat-footedly  against  it. 
In  an  open  letter  issued  from  his  office  in  the  Real 
Estate  Trust  Building,  in  Philadelphia,  under  date  of 
Aug.  25,  Mr.  Pinchot  said: 

The  recent  offer  of  Henry  Ford  to  take  over  government 
property  at  Muscle  Shoals  on  the  Tennessee  River  is  so 
important  that  I  take  the  liberty  of  laying  certain  essential 
facts  before  you. 

The  first  part  of  the  Ford  offer  is  to  lease  the  Wilson 
Dam  and  Dam  No.  3  for  100  years,  with  indefinite  renewals, 
provided  the  government  will  complete  them  and  install 
machinery  to  produce  850,000  hp.  Mr.  Ford  offers  to  pay 
6  per  cent  on  the  $28,000,000  which  he  estimates  will  be  nec- 
essary to  complete  this  work,  or  3.4  per  cent  on  $48,000,000, 
Mr.  Ford's  own  estimate  of  the  whole  government  invest- 
ment in  dams,  locks  and  power  houses.  Even  if  we  add  all 
other  annual  payments  (the  so-called  amortization  pay- 
ments and  payments  for  the  repair,  maintenance  and  opera- 
tion of  dams,  gates  and  locks),  the  total  would  be  equivalent 
to  interest  at  the  rate  of  only  3.6  per  cent.  Mr.  Ford  offers 
also  to  give  the  government  300  hp.  for  the  operation  of  the 
locks. 

Please  note  that  for  the  water  power  itself  Mr.  Ford 
would  pay  nothing  and  that  he  would  be  free  from  all  taxes 
on  the  property.  Other  lessees  of  water-power  rights  from 
the  government  not  only  bear  the  total  cost  of  building  their 
own  dams  and  power  houses  and  pay  taxes  on  them,  but  they 
also  pay  for  the  water  power  in  addition.  The  Ford  offer  is 
like  offering  a  man  3.6  per  cent  on  the  cost  of  his  factory  as 
rent  and  then  asking  him  to  throw  in  a  coal  mine  to  supply 
fuel  for  the  engines  for  nothing. 

There  is  no  allowance  for  depreciation,  and  the  govern- 
ment would  beyond  question  have  to  pay  the  cost  of  injury 
to  the  dams  or  locks  from  floods  or  other  causes.  Moreover, 
there  is  nothing  in  the  offer  to  indicate  that  the  government, 
in  order  to  protect  its  own  property,  would  not  have  to  bear 
the  expense  of  replacing  enormously  costly  machinery  when 
it  had  been  worn  out  in  Mr.  Ford's  service. 

The  second  part  of  the  Ford  offfr  is  to  buy  Nitrate  Plant 
No.  1,  which  cost  the  government  in  round  numbers  $13,000,- 
000;  Nitrate  Plant  No.  2,  which  cost  the  government  in 
round  numbers  $70,000,000,  and  other  property  which  brings 
the  total  cost  to  $85,000,000,  and  to  pay  $5,000,000  for  it  all. 
The  property  for  which  this  offer  is  made  includes  steam 
machinery  to  produce  160,000  hp.,  which  alone  is  worth  far 
more  than  Mr.  Ford's  offer  for  the  whole.  In  addition,  the 
government  ia  to  buy  from  the  Alabama  Power  Company  the 
land  upon  which  certain  of  the  foregoing  structures  were 
built  and  to  turn  that  over  to  Mr.  Ford  also. 

In  return  for  the  lease,  for  the  purchased  property  and 
for  the  water  power  without  charge  Mr.  Ford  offers,  in 
addition  to  the  payment  mentioned  above,  to  do  three  prin- 
cipal things: 

First — "To  maintain  Nitrate  Plant  No.  2  ready  to  operate 
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.  .  .  in  time  of  war  for  the  production  of  explosives," 
and  in  the  event  of  war  to  turn  it  over  to  the  government 
for  that  purpose. 

Second — "To  operate  Nitrate  Plant  No.  2  to  approximate 
present  capacity  in  the  production  of  nitrogen  and  other 
fertilizer  compounds,"  and  in  this  business  to  limit  his  net 
profits  from  the  manufacture  and  sale  of  fertilizer  products 
to  8  per  cent. 

Third — The  offer  as  writeen  suggests  producing,  but  con- 
tains no  direct  proposal  to  produce,  fertilizer  for  the  benefit 
of  American  farmers.  That  could,  of  course,  be  corrected 
in  the  final  contract,  for  I  have  no  doubt  that  Mr.  Ford 
desires  to  make  fertilizer  at  a  total  net  profit  of  8  per  cent. 
Nitrate  Plant  No.  2,  however,  is  not  adapted  to  making  fer- 
tilizer, but  only  cyanimide,  one  of  several  materials  used 
for  the  production  of  fertilizer  and  not  one  of  the  best  at 
that. 

The  fact  is  that  the  Ford  offer  is  not  mainly  a  fertil- 
izer proposition.  It  is  seven  parts  water  power  to  one  part 
fertilizer,  even  if  the  fertilizer  part  should  work  out.  For, 
if  Nitrate  Plant  No.  2  were  to  be  permanently  employed  in 
the  manufacture  of  fertilizer,  it  would  consume  but  100,000 
hp.  out  of  the  8.')0,000  hp.  installation.  This  is  the  heart  of 
the  whole  matter. 

Contrary  to  Roosevelt  Policy 

As  a  water-power  proposition  the  Ford  offer  is  in  every 
important  point  directly  contrary  to  the  Roosevelt  water- 
power  policy,  which  after  fifteen  years  of  struggle  was 
finally  enacted  into  law  last  year.  The  Roosevelt  policy 
provides  that  all  water-power  leases  shall  be  limited  to  fifty 
years.  The  Ford  offer  asks  for  100  years  with  indefinite 
renewals.  The  Roosevelt  policy  pi-ovides  for  return  of  the 
government  works  at  the  end  of  fifty  years.  The  Ford  offer 
provides  for  indefinite  private  possession  of  the  government 
works.  The  Roosevelt  policy  provides  for  regulation  of  the 
price  to  the  power  consumer.  The  Ford  offer,  so  far  as  the 
United  States  is  concerned,  provides  no  check  on  what  the 
power  consumer  must  pay.  The  Roo.sevelt  policy  provides 
that  public  water  power  taken  for  profit  shall  make  a  return 
to  the  public.  The  Ford  offer  asks  for  many  hundred  thou- 
sand horsepower  for  nothing. 

The  amount  of  power  Mr.  Ford  could  develop  under  his 
offer  is  greater  by  half  than  all  that  is  now  being  developed 
at  Niagara  Falls.  If  Mr.  Ford  were  to  pay  for  it  at  the 
rates  charged  by  the  government  to  other  companies  that 
build  their  own  works,  as  Mr.  Ford  would  not,  it  would 
cost  him  about  $150,000  a  year. 

Beyond  question  Nitrate  Plant  No.  2  ought  to  be  main- 
tained in  condition  for  producing  explosives  in  case  of  war. 
Most  certainly  it  ought  to  be  used  for  making  fertilizer  for 
American  farmers.  The  wisdom  of  developing  the  water 
power  on  the  Tennessee  and  its  tributaries  is  beyond  ques- 
tion. But  all  these  things  can  be  done  with  fairness  to  the 
public. 

I  do  not  believe  that  Mr.  Ford's  offer  should  be  summarily 
rejected.  I  do  believe  that  it  should  be  changed,  first,  to 
make  it  fit  the  Roosevelt  water-power  conservation  policy, 
now  the  law  of  the  land;  second,  to  make  it  pay  for  the 
property  of  the  people  something  approaching  what  that 
property  is  really  worth,  and,  third,  to  make  what  it  offers 
to  the  farmers  clear  beyond  doubt. 

It  is  said  that  certain  Wall  Street  magnates  who  hate 
Mr.  Ford  are  anxious,  that  his  offer  should  be  rejected. 
What  these  men  think  about  Mr.  Ford  and  his  offer  is 
surely  no  reason  for  giving  him  public  property  of  enormous 
value  for  a  consideration  wholly  inadequate  and  on  terms 
utterly  unfair  to  the  public. 

I  should  be  glad  to  see  Mr.  Ford  make  money,  and  plenty 
of  money,  out  of  taking  over  the  property  of  the  people  as 
he  proposed  to  do,  but  not  such  perpetual  and  gigantic 
profits  as  his  offer  would  assure.  It  is  fair  to  consider  the 
public  also,  and  to  remember  that  all  the  annual  payments 
Mr.  Ford  offers  to  make  would  amount  to  only  one-third 
of  the  yearly  taxation  necessary  to  meet  the  interest 
charged  (at  the  Liberty  loan  rate  of  4 J  per  cent)  on  the 
government's  net  investment  in  the  property  he  proposed  to 
take  over,  and  that  he  would  get  the  water  power  for  noth- 
ing. 


Morton  Resigns  as  General  Manager  of 
National  Contractors'  Association 

FORMAL  announcement  of  the  resignation  of  W.  H. 
Morton,  general  manager  and  secretarj'-treasurer  of 
the  National  Association  of  Electrical  Contractors  and 
Dealers,  ha.s  been  made  by  James  R.  Strong,  national 
chairman,  as  follows: 

It  is  with  regret  that  I  announce  to  the  membership  the 
resignation  of  W.  H.  Morton  as  secretary-treasurer  of  the 
national  association. 

Mr.  Morton  is  leaving 
us  to  become  secretary 
and  general  manager  of 
the  Sanborn  Electric 
Company,  Indianapolis, 
and  while  I  feel  Mr. 
Morton's  resignation  as 
a  personal  loss  and  a 
serious  loss  for  the  asso- 
ciation, I  sympathize 
with  his  desire  to  re- 
.^stablish  himself  in  the 
electrical  construction 
business  and  wish  him 
every  success  in  his  new 
undertaking. 

The  national  executive 
committee  at  its  last 
meeting  at  Buffalo  ap- 
pointed a  sub-committee 
with  power  to  fill  the  va- 
cancy in  case  Mr.  Mor- 
ton's resignation  was  offered  (negotiations  were  pending  at 
that  time),  and  upon  receipt  of  Mr.  Morton's  resignation 
the  committee  canvassed  the  subject  and  received  among 
others  an  application  from  Mr.  Farquson  Johnson,  our  edi- 
tor, for  the  position  of  secretary-treasurer. 

The  committee  gave  the  matter  careful  consideration 
and  after  a  full  discussion  voted  unanimously  to  accept 
Mr.  .Johnson's  application,  being  fully  convinced  of  his 
capabilities,  great  interest  in  the  success  of  the  association 
and  positive  wish  to  carry  on  the  association  work  along 
the  lines  laid  do\vn  by  Mr.  Morton. 

Mr.  Johnson  does  not  lack  experience  in  managerial  lines, 
although  his  activities  have  been  largely  devoted  to  publish- 
ing and  printing  interests.  He  was  at  one  time  the  general 
manager  and  superintendent  of  a  large  printing  establish- 
ment in  Chicago,  employing  a  hundred  or  more  workmen; 
for  five  years  he  was  publicity  director  and  office  manager 
of  a  prominent  publishing  company  in  New  York  City, 
afterward  becoming  sales  manager,  and  during  the  world 
war  he  was  employment  director  of  a  government  explo- 
sives plant.  Since  1919  Mr.  Johnson  has  been  a  close  asso- 
ciate of  Mr.  Morton  at  national  headquarters  and  naturally 
he  has  become  familiar  with  the  requirements  of  his  new 
office. 

Mr.  Johnson  will  assume  his  duties  on  Sept.  1  and  on  his 
behalf.  I  ask  your  earnest  and  hearty  co-operation. 

Ever  since  the  association  was  founded  twenty  years 
ago  Mr.  Morton  has  been  one  of  its  most  active  workers. 
He  was  the  first  secretary  and  has  held  that  office  con- 
tinually since  1901,  except  during  the  five-year  period 
1913-1918,  in  which  he  developed  his  personal  interests 
in  Porto  Rico.  In  1918  he  returned  as  general  manager 
of  the  association  and  its  official  publication.  Last  year 
he  was  made  treasurer  also.  The  Sanborn  Electric 
Company,  of  which  Mr.  Morton  is  to  become  secretary 
and  general  manager,  is  generally  recognized  as  one 
of  the  strongest  contractor-dealer  organizations  in  the 
Middle  West. 

Although  his  resignation  came  as  a  sui-prise  to  many 
of  his  associates  and  is  a  source  of  regret  as  far  as  the 
association  is  concerned,  friends  of  Mr.  Morton  are 
congratulating  him  on  his  new  connection. 
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Harding  to  CaU  Conference 
on  Non-Employment 

PRESIDENT  HARDING  has  decided  to  call  a 
national  conference  in  Washington  on  non-employ- 
ment. The  Department  of  Commerce  in  co-operation 
with  the  Department  of  Labor  is  to  formulate  the  plans, 
which  it  is  expected  will  be  ready  for  the  President 
some  time  during  the  week.  In  making  the  announce- 
ment at  the  beginning  of  the  week  Secretary  Hoover 
said: 

"The  object  of  the  conference  will  be  to  inquire  into 
the  volume  of  needed  employment,  the  distribution  of 
non-employment,  to  make  recommendations  as  to 
measures  that  can  properly  be  taken  in  co-ordinated 
speeding  up  of  employment  by  industries  and  public 
bodies  during  the  next  winter,  and  in  addition  a  broad 
study  of  the  economic  measures  desirable  to  ameliorate 
the  emplojTTient  situation  and  give  impulse  to  the 
recovery  of  business  and  commerce  to  normal.  ;Many 
constructive  suggestions  have  been  made  to  the  depart- 
ment by  employers,  the  governors  of  states  and  cit>- 
officials. 

"\Vhile  the  business  situation  is  steadily  improving, 
yet  some  sections  of  the  workers  -may  have  exhausted 
their  savings  by  the  coming  winter,  and  they  must  be  a 
matter  of  extreme  solicitude.  It  is  inconceivable  that 
America,  with  its  surpluses  in  food  and  clothing,  with 
housing — though  crowded — and  with  an  abundance  of 
fuel,  could  allow  any  suffering  among  those  of  our 
owm  people  who  desire  to  work.  It  is  necessary  that 
we  should  be  forehanded  in  the  preparation  of  such 
measures  as  will  prevent  any  such  suffering." 


New  Stock  Dividend  Plan  for 
General  Electric 

THE  General  Electric  Company  has  decided  to  sub- 
stitute for  the  present  semi-annual  stock  divi- 
dend of  Z  per  cent  an  annual  dividend  of  5  per  cent, 
payable  in  shares  of  $10  par  value  not  participating 
in  future  stock  dividends  but  entitled  to  fixed  cash 
dividends  of  6  per  cent.  This  is  in  addition  to  the  regular 
cash  dividend.  Because  of  the  delay  involved  in  securing 
appropriate  legal  and  corporate  action  the  Jan.  15 
stock  dividend  of  2  ner  cent  will  be  paid  in  the  present 
stock  of  the  company. 

In  making  this  announcement  to  the  stockholders,  C. 
A.  Coffin,  chairman  of  the  board,  said: 

"The  yearly  rate  of  orders  received  for  the  first 
thirty-three  weeks  of  1921  is  $180,440,000.  The  orders 
for  1914  to  1916  were:  1914,  $83,748,521;  1915  (ex- 
cluding $33,980,000  for  munitions),  $98,385,891;  1916 
(excluding  $2,416,000  for  munitions),  $167,169,058.  The 
1916  orders  were  more  than  50  per  cent  greater  than  the 
orders  for  any  year  prior  to  1915  in  the  hi.story  of 
the  company.  Profits  for  the  year  1921  promi.se  to 
provide  for  the  cash  and  stock  dividend  requirements 
for  the  year. 

"As  far  as  can  be  foreseen  no  financing  on  the  part 
of  your  company  will  be  necessar>-  for  some  years. 
Your  company  has  in  excess  of  $40,000,000  cash  on 
hand,  has  large  receivables  and  no  current  liabilities 
other  than  monthly  accounts  and  federal  taxes.  It  has 
ample  manufacturing  facilities  in  the  highest  condition 
of  mechanical  efficiency  to  take  full  advantage  of  such 
increased  demands  for  its  products  as  may  come  with 
a  return  of  business  activity.       It  is  appropriate  to  call 


your  attention  to  the  fact  that  the  company's  present 
surplus  and  reserves  exceed  by  $20,000,000  the  book 
value  of  all  its  manufacturing  plants,  machinery, 
equipment  and  real  estate.  These  facilities  represent  a 
cost  of  $182,271,111  at  Dec.  31,  1920,  and  were  carried 
at  a  book  value  of  $66,536,682  as  of  that  date." 


Earl  E.  Whitehorne  to  Investigate  Bud- 
ness  Problems  of  Electrical  Industry 

EARL  E.  WHITEHORNE,  who  has  been  a  contribut- 
ing editor  to  the  Electrical  World  for  a  number 
of  years,  will  hereafter  devote  his  entire  time  to  the 
paper  as  chief  commercial  editor.  The  editors  and 
publishers  of  the  Electrical  World  see  at  this  time 
a  peculiar  need  for  the  ascertainment  of  fundamental 
facts  and  for  business  leadership  to  bring  about  the 

early  recuperation  of 
business  in  all  branches 
of  the  electrical  indus- 
try. In  addition  to  the 
service  the  Electrical 
World  has  always  fur- 
nished in  reflecting  the 
trend  of  events  within 
the  industry,  special 
investigations  will  be 
conducted  to  analyze 
and  interpret  construc- 
tively current  opinion 
on  problems  of  primary 
importance  to  electrical 
manufacturers,  jobbers 
and  electric  light  and 
power  company  execu- 
tives. These  investiga- 
tions Jlr.  Whitehorne 
will  conduct.  He  will  inject  into  them  that  straight- 
forward commercial  thinking  and  individuality  which 
have  always  characterized  his  writings. 

For  this  work  Mr.  \Miitehorne  is  particularly  fitted. 
His  practical  experience  has  brought  him  into  contact 
with  central-station  companies,  jobbers,  contractors 
and  electrical  manufacturers.  In  addition,  as  an 
editorial  writer  and  business  counselor  for  the  past 
thirteen  years,  he  has  studied  all  phases  of  the  prob- 
lems of  market  development  and  better  selling. 

Mr.  Whitehorne  was  born  in  1881  at  Verona,  N.  J. 
His  first  position  was  with  the  Morton  Trust  Com- 
pany, New  York  City,  where  he  became  an  accountant 
in  the  company's  foreign  department.  This  work  he 
gave  up  to  take  up  selling,  and  his  opportunity  came 
first  in  the  marketing  of  electric  signs.  In  this  con- 
nection Mr.  Whitehorne  interviewed  large  central- 
station  companies  as  far  West  as  Denver  and  as  far 
South  as  Richmond.  He  attended  the  fir.st  commercial 
.session  of  the  N.  E.  L.  A.  in  Denver  in  1906,  which 
consisted  of  one  morning  session,  and  since  that  time 
he  has  followed  closely  the  commercial  development  of 
that  organization. 

In  1907  Jlr.  Whitehorne  became  interested  in  an  elec- 
trical contracting  business  in  Newark,  N.  .J.,  which  he 
conducted  until  Percy  Ingalls  and  C.  W.  Lee,  then  re- 
spectively general  agent  and  advertising  manager  of 
the  Public  Service  Corporation  of  New  .Jersey,  started 
the  C.  W.  Lee  Company  to  conduct  a  central-station 
advertising  service.     Mr.  Whitehorne  became  associated 
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with  this  company  and  was  successful  in  conducting 
advertising  and  good-will  campaigns  among  central- 
station  companies  throughout  the  country,  the  need  of 
V)etter  selling  methods  in  their  commercial  depart- 
ments having  at  that  time  come  to  be  recognized.  In 
1907  the  C.  W.  Lee  Company,  with  the  assistance  of 
Frank  B.  Rae  and  Mr.  Whitehorne,  started  the  publica- 
tion Selling  Electricity,  afterward  known  as  Electrical 
Merchandise.  Mr.  Whitehorne  was  associated  with 
that  journal  continuously  in  an  editorial  capacity  until 
it  was  sold  to  the  McGraw  Publishing  Company  and 
consolidated  with  Electrical  Merchandising  in  July, 
1916.  For  a  few  years  previous  to  that  date  Mr.  White- 
horne built  up  an  advertising  business  and  counselor 
service  mainly  to  manufacturers  who  sold  through 
central-station  companies  and  to  electrical  jobbers.  Mr. 
Whitehorne  has  been  a  member  of  many  important 
commercial  committees  of  the  N.  E.  L.  A.  and  for  years 
has  acted  in  an  advisory  capacity  for  the  Society  for 
Electrical  Development.  Since  1915  he  has  served  as 
a  contributing  editor  to  the  Electrical  World  and 
Electrical  Merchandising.  He  will  continue  this  rela- 
tionship with  the  latter. 


Southern  California  Is  to  Have  Higli- 
Tension  Experimental  Laboratory 

THE  Southern  California  Edison  Company  has  con- 
tributed funds  for  erecting  on  the  campus  of  the 
California  Institute  of  Technology  a  high-tension 
laboratory  where  extensive  investigations  on  the  trans- 
mission of  energy  at  high  voltage  will  be  made.  These 
studies  will  be  conducted  by  the  engineering  staff  of 
the  Southern  California  Edison  Company  and  by  the 
physics  and  electrical  engineering  departments  of  the 
Institute  under  the  direction  of  Dr.  R.  A.  Millikan  and 
Prof.  R.  W.  Sorensen.  Dr.  Millikan,  who  is  now  pro- 
fessor of  physics  at  the  University  of  Chicago  and  who 
has  gained  world-wide  distinction  for  his  original 
researches  on  the  electron  and  the  structure  of  matter, 
has  just  been  appointed  director  of  the  Norman  Bridge 
laboratory  of  physics  and  chairman  of  the  executive 
council  of  the  California  Institute  of  Technologj-. 

The  new  high-tension  laboratory  will  represent  an 
investment  of  about  $75,000.  Other  research  work, 
such  as  studies  of  the  constitution  of  matter  and  its 
relation  to  the  phenomena  of  radiation,  will  be  under- 
taken. 

Change  in  Practice  of  Holding 
Institute  Meetings 

A  COMMITTEE  of  the  American  Institute  of  Elec- 
trical Engineers  is  now  at  work  formulating  plans 
for  the  meetings  of  the  Institute  in  accordance  with  the 
resolutions  adopted  by  the  board  of  directors  changing 
the  present  practice.  So  many  sections  have  been 
formed  that  it  is  impossible  to  give  to  each  one  of  the 
regular  monthly  meetings  of  the  Institute.  It  has  there- 
fore been  decided  to  make  these  monthly  meetings  sec- 
tion meetings  instead  of  meetings  of  the  national  body. 
In  addition,  the  board  has  decided  to  hold  four  general 
meetings  of  the  national  body,  besides  the  annual  busi- 
ness meeting,  one  of  them  to  be  the  annual  convention. 
The  detailed  recommendations  for  making  these  plans 
operative  are  expected  to  be  ready  for  the  consideration 
of  the  board  at  its  October  meeting. 


Consolidation  of  Radio  Interests 
Under  Way 

THROUGH  the  accjuisition  by  the  Radio  Corporation 
of  America  of  the  coastal  stations  of  the  Interna- 
tional Radio  Telegraph  Company,  considerable  progress 
has  been  made  toward  the  consolidation  of  the  two 
companies.  The  Radio  Corporation  of  America  operates 
under  Marconi,  General  Electric  and  American  Tele- 
phone &  Telegraph  radio  patents.  When  this  company 
was  formed  a  year  or  so  ago  there  was  a  pooling  of 
patent  interests. 

About  the  same  time  the  Westinghouse  Electric  & 
Manufacturing  Company  acquired  control  of  the  Inter- 
national Radio  Telegraph  Company  through  subscrip- 
tion to  $2,500,000  of  its  capital  stock  and  by  terms  of  a 
patent  license  agreement  gained  exclusive  rights  under 
the  group  of  patents  of  the  International  company  for 
the  manufacture  of  apparatus  for  all  pui-poses  and  the 
use  thereof  for  all  other  purposes  than  commercial  wire- 
less communication  for  the  public.  The  most  important 
patents  thus  acquired  were  the  Fessenden  and  Arm- 
strong patents. 

Under  the  new  consolidation,  thi-ough  which  the 
Westinghouse  company  has  acquired  a  substantial 
interest  in  the  Radio  Corporation  of  America,  it  is 
learned  that  there  will  be  a  pooling  of  all  radio  patents. 
General  Guy  E.  Tripp,  chairman  of  the  board  of 
directors  of  the  Westinghouse  Electric  &  Manufacturing 
Company;  L.  A.  Osborne,  president  of  the  Westinghouse 
Electric  International  Company;  E.  J.  Nally,  president 
of  the  Radio  Corporation  of  America;  0.  D.  Young, 
vice-president  of  the  General  Electric  Company,  and  his 
assistant,  J.  W.  Elwood,  sailed  for  Europe  Aug.  23  on 
the  Aquitania.  It  is  understood  that  Mr.  Young's  and 
Mr.  Nally's  object  in  making  the  trip  at  this  time  is  to 
complete  negotiations  in  England,  France  and  Germany 
for  establishing  radio  service  between  those  countries 
and  the  United  States. 


Plans  for  Greater  Participation  in  N.  E. 
L.  A.  Technical  Committee  Work 

IN  ORDER  to  permit  of  maximum  participation  in 
committee  work  by  committee  members,  Chairman 
N.  A.  Carle  of  the  Technical  Section  of  the  X.  E.  L.  A. 
has  departed  somewhat  from  the  procedure  in  past 
years  by  arranging,  in  addition  to  the  main-group 
meetings,  sub-group  and  dual-group  meetings  in  dif- 
ferent places,  for  the  most  part  simultaneously  with 
the  main-group  meetings.  The  minutes  of  the  East 
and  West  meetings  are  to  be  consolidated  and  issued 
by  the  committee  chairman  as  the  minutes  of  his  com- 
mittee. 

Each  committee  chairman  will  designate  some  one  to 
represent  him  to  handle  the  main-group  meeting  and 
will  outline  in  advance  to  this  representative  what  he 
wants  done  specifically  at  this  meeting  for  his  general 
committee  work. 

The  group  meetings  will  be  held  as  follows: 

September. —.l/ai»-Gro((p  .l/.efidsrs.  —  St.  Louis:  Elec- 
trical apparatus,  Sept.  21  and  22;  inductive  interference, 
Sept.  19  and  20;  meter.  Sept.  19  and  20;  prime  movers, 
Sept.  22  and  23;  safety  rules,  Sept.  22  and  23;  underground 
systems,  Sept.  19  and  20. 

Siih-Groiip  .Mectitigx.  —  St.  Louis:  Overhead  systems, 
Sept.  21  and  22;  hydraulic  power.  Sept.  21  and  22. 

Dual-Group  .Meetings.  —  Salt  L:\ke  City:  Overhead  sys- 
tems. Sept.  28  and  29;  hydraulic  power.  Sept  28  and  29. 
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Sub-Grop.p  Meetings.  —  Sah  Lake  City:  Electrical  appa- 
ratus, Sept.  28  and  29;  meter,  Sept.  26  and  27;  safety  rules, 
Sept.  29  and  30;  inductive  interference,  Sept.  26  and  27; 
prime  movers,  Sept.  29  and  30;  underground  systems,  Sept. 
26  and  27. 

October. — Main-Group  Meetings. — Philadelphia:  Prime 
movers.  Oct.  24  and  25. 

XovE.MBER. — Main-Group  Meetings.  —  Cleveland:  Induc- 
tive interference,  Nov.  14  and  15;  meter,  Nov.  14  and  15; 
prime  movers,  Nov.  17  and  18;  safety  rules,  Nov.  17  and 
18;  underground  systems,  Nov.  14  and  15. 

Sub-Group  Meetings.  —  Cleveland:  Electrical  apparatus, 
Nov.  16  and  17;  overhead  systems,  Nov.  16  and  17;  hy- 
draulic power,  Nov.  16  and  17. 

Dual-Group  Meetings. — San  Francisco:  Electrical  appa- 
ratus, Nov.  16  and  17;  overhead  systems,  Nov.  16  and  17; 
hydraulic  power,  Nov.  16  and  17. 

Si'b-Group  Meetings.  —  San  Francisco:  Inductive  inter- 
ference, Nov.  14  and  15;  meter,  Nov.  14  and  15;  prime 
movers,  Nov.  17  and  18;  safety  rules,  Nov.  17  and  18; 
underground  systems,  Nov.  14  and  15. 

January. — Main-Group  Meetings. — New  York:  Inductive 
interference,  Jan.  23  and  24;  meter,  Jan.  23  and  24;  prime 
movers,  Jan.  26  and  27;  safety  rules,  Jan.  26  and  27;  un- 
derground systems.  Jan.  23  and  24;  electrical  apparatus, 
Jan.  25  and  26;  overhead  systems,  Jan.  25  and  26;  hydraulic 
power,  Jan.  25  and  26. 

February. — Main-Group  Meetings. — Pittsburgh:  Prime 
movers,  Feb.  27  and  28.     Springfield,  III.:     Meter,  not  set. 

March.  —  Main-Group  Meetings.  —  yiew  York:  Meter, 
not  set. 


Alex  Dow  Tells  Reasons  for  Detroit 
Edison  Success 

THE  question  a.s  to  how  the  Detroit  Edison  Company 
has  succeeded  in  maintaining  the  good  will  of  its 
public  was  answered  by  Alex  Dow,  the  president  of  the 
company,  at  the  banquet  of  the  Michigan  Electric 
Light  Association,  by  a  citation  of  the  company's  three 
fundamental  policies.  These  three  principles  are  to 
maintain  the  fewest  possible  rules  for  the  consumer  and 
exercise  the  utmost  care  to  avoid  offense  in  their  en- 
forcement, to  avoid  promises  unless  it  is  certain  that 
they  can  be  kept,  and  to  maintain  service  at  all  hazards. 
The  making  of  numerous  rules  and  their  enforcement 
without  intelligent  efforts  to  give  the  customer  a 
thorough  understanding  of  the  reasons  for  them  was 
held  to  be  a  prolific  source  of  misunderstanding. 

At  the  Thursday  morning  session  W.  W.  Potter,  a 
member  of  the  Michigan  Public  Utilities  Commission, 
told  the  delegates  that  a  municipal  rate  franchise  is 
never  valuable  unless  it  is  unjust.  Either  the  public 
must  receive  service  at  less  than  cost  or  the  company 


must  receive  more  than  a  fair  profit  to  make  such  a 
grant  valuable.  He  expressed  the  opinion  that  the  clock 
would  not  be  turned  back  in  regulation  matters  and 
that  home  rule  would  not  be  re-established. 

James  V.  Oxtoby  of  the  Detroit  bar  characterized  the 
term  franchise  as  a  term  lease  under  which  the  holder 
could  not  afford  to  do  other  than  make  provision  to 
amortize  the  property  used  in  giving  sei-\-ice.  In  Michi- 
gan franchises  are  limited  by  a  constitutional  provision 
to  a  maximum  of  thirty  years.  He  pointed  out  that  too 
many  utilities  are  pi-oceeding  on  the  theory  that  term 
franchises  will  be  made  permanent  by  renewals  and  as 
a  result  are  facing  serious  trouble  when  the  franchises 
expire. 

The  committee  on  safe  wiring  recommended  through 
its  chairman,  J.  C.  Langdell,  co-operative  work  with 
the  inspectors,  contractors  and  others  interested.  In 
the  discussion  that  followed,  the  State  Director  of  Pub- 
lic Safety,  Roy  C.  Vandeixook,  pledged  the  assistance 
and  co-operation  of  the  state  in  the  work.  W.  S.  Boyd, 
secretary  of  the  Western  Association  of  Electrical  In- 
spectors, pledged  the  co-operation  of  that  organization 
and  spoke  against  any  attempt  to  draw  a  new  set  of 
rules  when  the  product  of  many  years  of  work  in  the 
form  of  the  National  Electrical  Code  was  available. 

The  officers  elected  for  the  coming  year  are:  Pi-esi- 
dent,  J.  K.  Swanson,  Jackson;  first  vice-president,  E. 
Holcomb,  Alma;  second  vice-president,  S.  B.  Tuell, 
Houghton;  secretary-treasurer,  H.  Silvester,  Ann 
Arbor. 


August  Financing  Considerably  Below 
that  of  July 

STOCKS  and  bonds  of  electric  light  and  power  utilities 
totaling  $20,944,100  and  yielding  on  an  average  7.6 
per  cent  were  offered  the  investing  public  during  the 
month  of  August.  The  large  decrease  which  the 
month's  total  denotes  under  that  of  July  in  the  volume 
of  investments  offered  is  occasioned  by  a  falling  off  in 
both  the  size  and  number  of  the  single  issues.  There 
were  only  thirteen  single  issues  during  August  against 
twenty  during  July.  Only  one  issue  exceeded  $3,000,000 
in  August,  while  seven  exceeded  this  amount  in  July. 
August,  1920,  showed  a  similar  drop  from  the  total 
of  the  preceding  month.  There  was  no  appreciable 
change  in  the  rate  of  return  yielded  the  investor.  The 
flotations  consist  entirely  of  long-term  investments, 
tlie  pyeriods  running  from  five  to  thirty  years. 


Name  of  Company  of  l5*-tup  Period 

Wet  Penn  Power  Co  ti.OOO.OOO  25>t. 

Middle  West  Utilities  Co  1.500,000  20-jt. 

Utah  Light  &  Traction  Co 1,401,000  12!->T. 

Southern  California  Eduion  Co.  .  6,000,000  27-yT. 

Great  Western  Power  Co.  of  Cali- 

iornia 500,000  30-,vr 

Havana  Electric  Railway,  Light  & 

PowerCo  1.500.000  5-yr. 
CoiMolidated  Gas.  Eleetrir  Lifht 

4  Power  Co.  of  Baltimore   .         .  2,500,000      

Wi»con.sin  Traction,   Licht,   Heat 

4  PowerCo._ 1.500.000  30  yr. 

Northwestern  Electric  Co.,  Port- 
land. Ore 1.000.000      

Western  United  Ga«&  Electric  Co.  600,000  lO-yr 

Arkan-.as  Light  4  Power  Co 650.000  lO-yr. 

Danville.  Champaign   4    Decatur 

H»ilway4I.ightCo 235.100  5->t 

LmngtonUtihtiesCo 560.000  15-yr. 


Class  of  Security                                     Purpose  of  Ifyfue 
First  mortgage  gold  bonds,  series  D     Reimbursement  for  extensions   .. 
Secured  gold  notes,  scries  C Retire  outstanding  notes,  reimburse- 
ment  

First  mortgage  collateral  gold  bonds  Replace  matured  issue . 

General  and    refunding    mortgage 

gold  bonds  of  1917 

First  and  refunding  mortf^age  sink- 
ing-fund gold  bonds,  series  B..  .  .      Reimbursefor capitalcxpcnditurcs 

•Secured  convertible  gold  notes.. .        Extensions 

Cumulative  preferred  stock,  series 


First  mortgage  bonds  of  1901 

Cumulnlivc  preferred  stock 

Goldnole.  of  1917 

Convertible  bonds,  accured  nnk- 
ing-fund  gold  notes 

Bond-secured  gold  notes 

First  lien  and  refunding  gold  bonds, 
scries  B .  


$20,944,100 


Kitcnsion«  and  additions 
Floating  debt,  extcn.sions. 

ExtcnMons  and  improvcmf 


Per  Cent 
Yield 

Offered 
At 

7   15 

98  25 

8  05 
8  OS 

95  25 
99  5 

7  07 

88 

7  33 

96 

7i 
8    30 

8  50 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


:  Electricity  in  Vorarlberg. — There  pre- 
:  vails  at  present  a  great  activity  in  elec- 
:  trical  undertakings  in  the  little  country 
j  of  Vorarlberg,  in  Austria,  which  is  said 
to  be  at  the  present  time  the  only  coun- 


West  Penn  Company  Helps  to  House 
Its  Employees, — The  West  Penn  Power 
Company  has  awarded  a  contract  for 
the  erection  at  Springdale,  Pa.,  of  ten 
houses,  at  a  cost  of  $4,881  each,  for  the 


Swedish  Water-Power  Developments.  30,000  hp 
— At  the  close  of  1920,  says  a  Swedish 
business  journal,  the  aggregate  power 
utilized  in  water-power  stations  in  that 
country  amounted  to  about  1,200,000  hp., 
to  which  must  be  added  about  260,000 
hp.  (135,000  hp.  for  the  state  and  12.''),- 
000  hp.  for  private  concerns),  for  which 
equipment  was  in  process  of  installa- 
tion. 


try  in  Europe  without  unemployed  use  of  operating  emp:oyees  of  its  new 
labor.  Large  electrical  power  stations  six-million-dollar  power  plant  and  their 
are  being  erected  at  the  lakes  of  families.  The  site  selected  overlooks 
Spuller  and  Luener.  The  Luener  hydro-  the  plant  and  is  among  the  best  avail- 
electric  plant  will  be  a  winter  power  able  in  that  section.  It  is  planned  to 
.'■tation  of  great  size,  and  is  to  fur-  begin  work  immediately  and  an  effort 
nish  electrical  energy  to  the  amount  of  will  be  made  to  finish  the  houses  before 


winter.  They  will  have  six  rooms  and 
bath  and  will  be  of  hollow-tile  and 
stucco  construction. 

New  Kentudty  Hydro-Electric  De- 
velopment.— A  site  has  been  chosen  for 
a  power  plant  four  miles  below  Bum- 


Commission  to  Look  Into  San  Fran- 
cisco's    Electrical      Supply. — Declaring 
that  it  does  not  desire  to  charge  unjust 
rates   for  electricity   and   resenting   at- 
tack-i  upon  it  made  by  the  municipal  au- 
thorities, the  Universal  Electric  &  Gas  side,  Ky.,  on  the  Cumberland  River,  to 
Company    of    San    Francisco    has    peti-  supply    electricity   to   a    score   or   more 
tioned    the    California     Railroad    Com-  industrial  sections  in  Pulaski,  Whitley, 
mission  for  a  revision  of  its  scheduled  McCreary,     Wayne,     Russell,     Clinton, 
Tulsa,    Okla.,     Announces     Electrical     rates.     The  company  buys  electricity  at  Cumberland    and    Rockcastle    counties 
Exposition.— The  first  annual  electrical     wholesale  and   sells  it  at  retail  in  San  The  power  house,  which  will  cost  $700,- 
exposition   to   be   held    at   Tulsa,   Okla.,     Francisco.      It    asks    that   the    commis-  COO,  will,  it  is  said,  be  erected  by  West 
IS   announced   for    the    week    beginning     sion  compel  the   Pacific  Gas  &  Electric  Virginia  and    New  York   capitalists   as 

Company,  the  Great  Western  Power  ''"on  as  federal  engineers  approve  the 
Company  and  the  Sierra  &  San  Fran-  site.  They  have  been  sur\-eying  and 
Cisco  Power  Company  to  sell  it  at  whole-  will  soon  submit  their  report  to  the 
sale  such  hydro-electric  power  as  it  Federal  Power  Commission  at  Wash- 
may  need.     The  Pacific  Gas  &  Electric  irgton. 


Monday,  Oct.  17.  Fifty  thousand 
square  feet  will  be  devoted  to  the  dis- 
play of  "everything  appertaining  to 
electricity,"  and  Sol  Dan,  managing 
director,  says  that  the  show  will  be  the 


most  elaborate   afl-air  of  its   kind   ever  Company   is   now   furnishing   power    to 

"*'*'•  the  Universal  under  a  contract  assumed 

San    Diego    to    Increa.se    Capacity. —  when  it  leased  the  Sierra  &  San  Fran- 

The  San  Diego  (Cal.)  Consolidated  Gas  cisco    Power    Company.     The    petition 

&    Electric    Company    will,    it    is    an-  charges   that   the    Pacific    company    re- 


Associations  and  Societies 

N.  E.  L.  A..  Southeastern  Division. 
— Dates  for  the  convention  of  this  divi 
nouneed,  build  an  addition  to  its  sta-  fuses  to  supply  it  with  more  than  the  ^'on  at  Chattanooga,  Tenn.,  have  been 
tion  in  that  city  to  house  a  new  15,000-  amount  called  for  in  the  contract  and  changed  from  Oct.  18,  19*  and  20  to 
kw.  turbo-generator,  the  business  of  that  the  Great  Western  Power  Com-  Oct.  17.  IS  and  19. 
the  company  having  expanded  so  rapidly  pany  refuses  to  furnish  it  with  any  Electrical  Jobbers*  Association  Pacif- 
that  even  with   the  additional  capacity     power.  ir   Division—The  semi-annual   meeting 

New  York  University  Orders  Auto-  °^  this  division  was  scheduled  to  take 
matic  Substation.— In  order  that  its  Pjace  on  Aug.  29,  30-  and  31  at  Para- 
students  may  keep  abreast  of  the  new  <''se  Valley  in  Rainier  National  Park. 
developments  in  the  electrical  indus-  Delegates  representing  from  seventy- 
try,  the  New  York  University  will  in-     ^^'e    <o    a    hundred    electrical    jobber-; 


provided  by  the  purchase  of  the  street 
railway  company's  generating  station 
last  winter  the  available  output  is  no 
longer   adequate. 

Orizaba    Hydro-Electric    Plant  to   Be 


Enlarged. — S.  Pearson  &  Son,  Ltd.,  the     stall   a  75-kw.   synchronous   motor-gen-     ^''^^^  expected. 


British  firm  of  contractors  and  oil  op 
erators,  are  planning  to  enlarge  their 
hydro-electric  plant  near  Ori^.aba,  Mex- 
ico. It  is  said  that  about  50,000  hp.  will 
be  added  to  the  plant  and  that  transmis- 
sion lines  will  be  extended  to  a  number 
of  towns  and  industrial  centers  not  now 
reached.     At  present  a  string  of  cotton 


erator  set,  with  automatic  switching 
equipment.  This  installation,  which 
will  be  supplied  by  the  Westinghouse 
Electric  &  Manufacturing  Company, 
will  be  arranged  so  that  it  can  be 
started  or  stopped  by  push  "Autton  sta- 
tions at  various  points  uround  the 
.  building.      In    addition    to    its    use    for 

nulls  near  Orizaba,  as  well  as  that  city,     exhibition  purposes,  it  will  be  employed     Pennsylvania  Electric  A.«.oociaUon— Bedford 

Puebla   and   other  towns,    are    supplied     as  a  source  of  direct-current  energy  for    v-    ,^^"7"^;  ^tv.//"*'    '  '" 

with  electric  lights  and  power  from  the     the    testing    buses.     The    self-starting,  -  "  '  ''"^    ^ 

P    "*■  two-phase,   synchronous    motor   will    be 

Heat  and  Electricity. — According  to  a     rated  at  112  hp.,  100  per  cent  power  fac- 

namelcss    but    "well-known"    individual     tor,    60    cycles,    220    volts    and     1,200 

described  as  a  specialist,  who  has  sue-     r.p.m.     The   generator   is    to   be   a    75- 

ceeded  in  breaking  into  sundry  British    kw.,  250-volt,  direct-current,  1,200-r.p.m., 

newspapers,    people    do    not    suffer   di-     compound  -  wound,    commutating  -  pole, 

two-wire  machine,  type  "SK."  The  ap- 
paratus will  be  arranged  so  that  on  ex- 
cessive overload  series  resistors  will  be 
automatically  cut  into  circuit  to  reduce 

come  convinced    that  electricity   is   the     the    line    voltage    to    approximately    80 

maleficent    agent    in    the    ca.se:     "Mer-     per  cent  of  normal.     At  the  same  time 

curial,  vivacious  people  have  been   the     an  alarm  bell  will  be  rung.     This,  it  is 

most  disturbed.    There  have  been  many     thought,  will   afford   an  opportunity  of 

cases    of   hysteria   and   dangerous   ner-     reducing  the  load  without  shutting  off    Amerlr.in    Eloctroohemlcal    Society  —  Lake 

vous     excitement    among    them.       The     the    laboratory    direct-current    energy.    AnJr  r^n   ^\T,U^'J n^T'  ^'^'Z'i\,l' 

reason     is     apparently     the     magnetic     In  case  the  warning  of  the   alarm  bell  -vtUuuir  City:  .NiOet.  3-7 

response    of    the    electricity     in    their     is    disregarded,    the    station    will    shut    Empire  State  Ga.*  aiui  Electric  .^association 


rectly  from  prolonged  heat  so  much 
from    the   "electricity    in   the    air."      If 
any  one  doubts  this,  ho  need  only  read 
the    following    lucid    statement    to    be- 


coming  Meetings  of  Electrical  and 
Other   Technical   Societies 

X.  E.  L.  A.,  New  England  Division  —  New 
Loiuion.  Conn.,  Sept.  6-9.  (For  pro- 
gram see  issue  of  Aug.   27.  page   436.  i 

International  Association  of  Municipal  Elec- 
trician.s  —  Colorado  Springs,  Col..  Sept 
6-10. 


,,  .  Division     and 

Nebraska  Section  —  Omaha,  Sept  H 
and  1.1.  (For  program  see  issue  of 
Aug.  :;7.  page  436.) 
X.  E.  L.  A..  Great  Lakes  Division,  and 
Indiana  Electric  l.iglit  Association  — 
French  Lick  Springs,  Sept.  21-23.  (For 
program    see    issue    of    .\ug.    20.    pa^ 

A.xsociafion  of  Iron  and  Steel  Electrical 
Engineers  —  Chicago,   Sept.   19-24. 

X.  E.  L.  .\.,  Rocky  Mountain  Division, 
and  Colorado  Electric  Light.  Tower 
and  Railway  .Association  —  Glenwood 
Springs.  Sept  19-21. 

West  Virginia  -  Kentucky  .Association  of 
Mine.  M.,h.uii<:il  and  Electrical  Engi- 
neers— Hunliiiglon.  AV.  Va..  Sept  20-23. 

Illuminating  Engineering  Societv — Roches- 
ter. X.  Y..  Sept  26-29.  (For  program 
-    ■  issue  of  .\ug.  13.  page  336.) 


bodies    to   the   electrically    charged   at-     down  in  the  time  interval  necessary  to    jj.  E^U 


—  l^ke  Placid.  X.  Y..  Oct.    6  and 


mosphere." 


operate  the  grid  thermost- 


A..   Southeastern   Section  —  Chat- 


tanooga,   TV'nn.,   Oct    17-19. 
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Cominissiou 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Utility   Companies   Must   Be  Enabled 
to  Keep  Pace  with  Community  Growth. 

— In  granting  to  the  Consolidated  Gas, 
Electric    Light    &    Power    Company    a 
temporary    inci-ease    in    gas    rates,    the 
Maryland    Public     Service    Commission 
took  the  opportunity  "again  to  empha- 
size the  importance  to  the  whole  com- 
munity  of   keeping    the   company    in   a 
sound    condition    financially,    not    only 
that  it  may  continue  to  render  service 
to    its    present    customers,    but    that    it 
also  may  increase  its  facilities  to  meet 
the     increasing     demands     for    service. 
The  intensive  campaign  to  promote  in- 
dustrial development  of  Baltimore  and 
the  extensive  projects  which  the  Public 
Improvement      Commission      and      the 
municipal  government  now  are  contem- 
plating for  the  development  of  the  large 
territory  recently  annexed  to  the  city," 
said    the    commission,    "accentuate    the 
importance  of  the  Consolidated  company 
being  in  a  position  to  finance  the  large 
extensions    which    it    must    necessarily 
make  in   order  to   keep   pace   with   the 
industrial    and   home-building    growth." 
Proper     Distribution     of     Costs     on 
Hydro-Electric    System. — An    order    of 
the  Railroad  Commission  of  Wisconsin 
granting   increases   in   electric   rates   in 
what  are  called  the  "loop  system"  com- 
munities   of    the    Wisconsin-Minnesota 
Light    &     Power    Company    has    been 
stayed  in  the  courts.     In   its  report  to 
the    judicial    body    before    which    com- 
plaint   against     the     commission's     de- 
cision was  made,  the  latter  body  said: 
"Cost   was   not   the   only   factor   to    be 
considered  in  fixing  the  rates  either  as 
between   classes    of    service    or    as    be- 
tween localities.     We  wish  to  call   at- 
tention to  one  error  in  method  in  all  of 
the  studies  introduced  on  behalf  of  the 
plaintiffs  which  we  consider  vital.     All 
of  the  distributions   of  cost,   except  as 
to  purely  local  costs,  which  were  intro- 
duced on  behalf  of  the  plaintiffs  were 
made    entirely    upon    an    output    basis. 
In  a  hydro-electric  property  a  very  sub- 
stantial proportion  of  the  total  cost  to 
serve    is    unrelated    to    the    number    of 
kilowatt-hours   generated   or  consumed. 
The  capacity  which  the  generating  sta- 
tions must  have   to   meet  the  demands 
of  the  customers   is   a   much   more   im- 
portant factor  in  determining  the  total 
cost   than    is   the   number   of   kilowatt- 
hours   sent   out.      The    most    important 
differences    betwf-en    the    viewpoint    of 
plaintiffs   and   that  which   the  commis- 
sion    took     in     its     opinion    are:     (1) 
Whether  an  advantage  should  be  given 
to    localities    situated    relatively    close 
to  the  sources  of  hydro-elertric  power; 
(2)    whether   rates    should    be    fixed    in 
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each  locality  strictly  upon  the  basis  of 
the  power  cost  plus  the  local  costs  in 
that  locality.  .  .  .'  Within  the  past 
few  years  there  has  been  a  very  marked 
change  in  the  characteristics  of  the 
electrical  supply  in  Wisconsin  attend- 
ant upon  the  development  of  large 
transmission  systems  and  sources  of 
hydro-electric  supply.  As  long  as  the 
communities  were  served  by  their  iso- 
lated plants,  the  plants  could  within 
certain  limits  be  developed  to  meet  the 
established  market.  This  was  true  gen- 
erally of  the  plants  generating  elec- 
tricity by  steam  or  internal  combustion 
engines.  A  decidedly  different  condi- 
tion was  encountered  upon  the  develop- 
ment of  the  large  hydro-electric  plants. 
Except  for  the  addition  of  certain  units 
of  equipment  it  was  not  practicable  to 
develop  these  plants  in  a  piecemeal  man- 
ner. The  greater  part  of  the  invest- 
ment had  to  be  made  before  any  part 
of  the  plant  couTa  be  placed  in  opera- 
tion. It  was  not  possible  to  develop 
the  hydro-electric  plants  unit  by  unit 
to  meet  the  requirements  of  an  exist- 
ing market.  Consequently,  in  order 
that  the  larger  hydro-electric  develop- 
ments of  the  state  might  be  made  it 
was  necessary  to  have  a  market  for 
all,  or  at  least  for  very  substantial 
quantities,  of  the  energy  to  be  gener- 
ated. ...  In  fixing  the  rates  we 
took  into  consideration  the  differences 
in  conditions  involved  in  supplying 
energy  in  different  communities  and 
groups  of  communities.  .  .  .  We 
do  not  believe  that  the  commission  is 
bound  to  base  a  schedule  of  rates  or 
the  distribution  of  costs  among  the 
schedules  for  several  classes  of  service 
solely  upon  the  analysis  of  the  costs." 

Increasing  Rates  on  Which  Consum- 
ers Have  Based  Uncompleted  Opera- 
tions.— In  granting  to  the  California- 
Oregon  Power  Company  an  increase  of 
f)  or  10  per  cent  over  previous  schedules, 
the  California  Railroad  Commission 
said:  "Applicant's  rates,  when  compared 
with  those  charged  by  other  utilities  in 
other  parts  of  the  state,  are  found  to 
be  relatively  low,  and  applicant  can 
hardly  be  expected  to  continue  to  earn 
a  low  rate  of  return  while  charging  its 
consumers  less  than  they  would  be 
charged  for  similar  service  from  other 
utilities.  On  the  other  hand,  rates 
which  were  initially  established  at  the 
low  levels  have  been  made  the  basis  of 
uncompleted  business  operations  of  its 
consumers  and  in  a  period  of  decreasing 
prices  cannot  be  too  sharply  increased. 
Moreover,  approximately  80  per  cent  of 
the  energy  delivered  in  California  is 
sold  to  three  special  irrigation  consum- 
ers at  a  remote  part  of  it-,  system  and 
in  competition  with  its  own  hydro-elec- 
tric plants.  With  these  limitations  in 
mind,  it  is  plainly  apparent  that  the 
revenue  from  consumers  served  under 
the  rate  schedule  specified  in  the  appli- 
cation cannot  and  should  not  be  in- 
creased to  insure  the  return  on  appli- 
cant's property  which  under  more  favor- 
able conditions  and  in  a  more  highly 
developed  territory  might  be  considered 
reasonable." 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Missouri  Limitation  on  Security  Is- 
sues for  Reimbursement  Unconstitution- 
al.— The  Missouri  Supreme  Court  has  de- 
clared (State  ex  rel.  vs.  Public  Serv- 
ice Commission)  that  the  statutory  lim- 
itation placed  upon  the  authority  of  the 
Missouri  Public  Service  Commission 
prohibiting  the  approval  of  security  is- 
sues for  reimbursement  purposes  where 
the  expenditure  was  made  more  than 
five  years  prior  to  the  filing  of  the  ap- 
plication for  approval  with  the  com- 
mission is  unconstitutional,  at  least  in 
so  far  as  bona  fide  issues  under  mort- 
gages antedating  the  effective  date  of 
the  law  are  concerned,  in  that  it  impairs 
the  obligation  of  contract  within  the 
meaning  of  the  Federal  Constitution. 
Humanitarian  Doctrine. — In  Albright 
vs.  Joplin  Oil  Company  the  Missouri 
Court  of  Appeals  made  this  statement 
of  the  "humanitarian  doctrine"  in  in- 
jury cases:  When  one  is  oblivious  to 
danger  or,  for  physical  reason  or  want 
of  time,  is  apparently  not  going  to  get 
out  of  danger,  and  this  attitude  becomes 
apparent  to  one  using  an  instrumen- 
tality that  will  cause  injury,  and  the  at- 
titude of  the  one  in  danger  is  apparent 
for  a  sufficient  length  of  time  for  an 
ordinarily  reasonable  person,  using  ordi- 
nary vigilance,  to  discover  it,  and  the 
user  of  the  instrumentality  has  the 
means  at  hand  to  avoid  the  injury  by 
the  exercise  of  ordinary  use  of  the 
same,  it  is  his  duty  so  to  manage  the 
instrumentality  as  not  to  cause  injury, 
and  a  failure  so  to  do  constitutes  negli- 
gence."    (229  S.  W.  829.1" 

Not  to  Cut  Off  Current  on  Primary 
Wires  Raised  to  Permit  Moving  House 
an  Act  of  Negligence. — Where  a  tele- 
phone w'ireman  was  killed  while  assist- 
ing to  raise  various  wires  that  impeded 
the  passage  of  a  house  undergoing  re- 
moval because  of  contact  with  a  4,000- 
volt  power  line  belonging  to  the  city 
from  which  current  had  not  been  cut 
off  notwithstanding  due  notification,  a 
verdict  for  damages  was  justified,  ac- 
cording to  the  Supreme  Court  of  Ne- 
braska (Graham  vs.  City  of  Lincoln). 
The  fact  that  the  employer's  negligence 
concurred  with  the  negligence  of  the 
city  in  causing  the  injury  did  not  bar 
the  employer's  right  to  subrogation, 
and  it  was  not  erroneous  to  fail  to  in- 
struct the  jury  that  the  amount  of 
plaintiff's  recovery  should  be  diminished 
by  the  amount  of  compensation  already 
paid  to  plaintiff  by  the  employing  com- 
pany under  the  terms  of  the  workmen's 
compensation  act.     (183  N.  W.  569.) 

•Til'-  left-hand  numbers  refer  to  the  vol- 
ume and  the  ripht-hand  numbers  to  the 
pniT"  of  thp  N'Tttonnl  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


A.  H.  Sweetnam,  whofor  the  last  four  r'hilip  Tori-hio,  chief  electrical  engi 
years  has  been  connected  with  Stone  &  neer  of  the  New  York  Edison  Company, 
Webster,  Inc.,  Boston,  in  the  capacity  of     is  in  Europe  on  a  pleasure  trip.     Much 


electrical  engineer,  has  resigned  to  ac- 


cept the  position  of  assistant  super- 
intendent of  the  electrical  engineering 
department,  Edison  Electric  Illuminat- 
ing Company  of  Boston.  Mr.  Sweet- 
nam was  bom  in  1880  in  Ligonier,  Ind., 
where  he  received  his  early  education. 
After  service  in  the  Spanish-American 
War  he  was  employed  in  the  construc- 
tion department  of  the  Commonwealth 
Edison  Company  and  the  Detroit  Elec- 
trical Company,  leaving  the  latter  to 
enter  Purdue  University,  from  which 
he  was  graduated  in  the  course  of  elec- 
trical engineering  in  190.5.  For  two 
and  one-half  years  he  was  connected 
with  Sargent  &  Lundy,  designing  engi- 
neers, resigning  to  become  electrical 
engineer  of  the  Cosmopolitan  Electric 
Company,  Chicago,  a  position  he  held 
until  the  company  was  taken  over  by 
the  Commonwealth  Edison  Company  in 
1913.  From  this  time  until  1917  he 
was  attached  to  the  engineering  de- 
partment of  the  Commonwealth  Edi- 
son Company,  having  supervision  of  in- 
stallation and  repairs  of  Edison,  rail- 
way and  60-cycle  substations.  Dur- 
ing the  last  four  years  he  has  had 
charge  of  the  design  of  electrical  in- 
stallations in  power  stations  and  sub- 
stations and  industrial  properties,  as 
well  as  report  work,  devoting  consid- 
erable time  to  properties  under  the 
management  of  Stone  &  Webster,  Inc. 
Mr.  Sweetnam  is  a  member  of  the  A.  I. 
E.  E.,  the  National  Electric  Light  As- 
sociation, the  Boston  City  Engineers 
and  the  Woodland  Golf  Club. 


of  his  time  has  been  spent  in  Milan, 
but  he  has  also  visited  Trieste,  Rome 
and  Naples.  Recently  he  has  been  in 
Paris.  He  is  expected  to  return  about 
Sept.  17. 

William  C.  Yates,  who  has  been  ap- 
pointed chairman  of  the  industrial  and 
domestic  power  committee  of  the  Amer- 
ican Institute  of  Electrical  Engineers, 
is  manager  of  industrial  control  sales 
of  the  General  Electric  Company. 
Mr.  Y'ates  was  graduated  from  Union 
College,  Schenectady,  N.  Y.,  with  the 
class  of  1898  and,  after  serving  in  the 
Spanish  War,  entei-ed  the  testing  de- 
partment of  the  General  Electric  Com- 
pany, with  which  company  he  has  spe- 
cialized in  the  field  of  controlling  appli- 
ances and  equipment.  He  has  held  suc- 
cessively the  positions  of  engineer  of 
the  rheostat  department,  industrial  con- 
trol specialist  at  the  New  Y'ork  office 
and  commercial  engineer  of  the  indus- 
trial control  department  at  Schenectady, 
and  he  is  now  manager  of  industrial 
control  sales  with  headquarters  at 
Schenectady.  He  has  taken  an  active 
part  in  the  control  standardization  work 
of  the  Electric  Power  Club  and  in  the 
compilation  of  the  safety  standards  of 
the  Electrical  Safety  Conference.  He  has 
also  served  on  committees  dealing  with 


E.  T.  Franklin,  general  manager  of 
the  Trumbull  Public  Service  Company. 
Warren,  Ohio,  was  elected  vice-presi- 
dent of  the  Ohio  Electric  Light  Associa- 
tion at  its  recent  annual  convention. 
Mr.  Franklin  has  been  connected  with 
the  central-station  industry  for  nineteen 
years,  having  been  appointed  chief  engi- 
neer of  the  Easton  Power  Company, 
Easton,  Pa.,  in  1902,  a  short  time  after 
his  graduation  in  electrical  engineering 
from  McGill  University,  Montreal.  In 
1906  he  was  advanced  to  be  superin- 
tendent of  that  company,  and  five  years 
later    he    was    made    secretary.      The 
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the  standards  of  the  National  Fire  Pro- 
tection Association  and  the  American 
Iron  and  Steel  Electrical  Enpineei-s,  and 
last  year  was  a  member  of  the  Insti- 
tute committee  of  which  he  is  now  ap- 
pointed chairman. 


Eastern  Pennsylvania  Power  Company 
was  formed  in  1912  by  a  consolidation 
of  the  electrical  power  companies  in  and 
around  Easton,  and  Mr.  Franklin  was 
appointed  general  superintendent  of  the 
group.  He  resigned  this  position  the 
year  following  the  consolidation  to  ac- 
cept the  position  of  plant  superintend- 
ent of  the  Empire  District  Electric 
Company,  Joplin,  Mo.,  and  in  1914  or- 
ganized and  directed  the  results  engi- 
neering work  for  the  properties  of  the 
Cities  Service  Company  in  Missouri, 
Kansas,  Oklahoma  and  Nebraska.  Later 
in  the  same  year  he  was  made  general 
manager  of  the  Trumbull  Public  Ser- 
vice Company,  the  position  he  holds  at 
the  present  time.  During  the  period 
of  his  management  the  sales  of  the 
company  have  increased  from  7,000,060 
kw.-hr.  "in  1914  to  92,000.000  kw.hr.  in 
1920,  and  the  plant  capacity  from  2,000 
kw.   to   40,000  kw. 

C.  Jerome  Abbey,  superintendent  of 
the  Skowhegan  district  of  the  Central 
Maine  Power  Company,  Augusta,  Me., 
now  holds  the  record  of  being  the  oldest 
central-station  man  in  Maine,  having 
served  for  thirty-two  years  at  Sko%y- 
hegan.  Mr.  Abbey  is  also  a  pioneer  in 
transmission-line  construction.  He 
worked  on  the  building  of  a  line  from 
Skowhegan  to  Norridgewock  in  Janu- 
ary. 1899,  just  prior  to  the  electrical 
installation  made  in  the  Hoosac  Tunnel. 
Twenty-five  years  of  Mr.  Abbey's  ex- 
perience was  with  the  Skowhegan  Elec- 
tric Light  Company,  where  he  worked 
his   way   up   from   lineman   to    superin- 
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tendent.  When  that  company  was  ac- 
quired by  the  Central  Maine  Power 
Company  Mr.  Abbey  was  retained  in 
the  same  position. 

Kazutada  Sakurai,  equipment  engi- 
neer of  the  Tokyo  (Japan)  municipal 
bureau  of  electricity,  is  making  a  tour 
of  the  United  States  to  study  electric 
railways. 

Millard  C.  Ernsberger  has  been  ap- 
pointed professor  of  heat-power  engi- 
neering of  Sibley  College,  Cornell  Uni- 
versity. He  entered  Sibley  College  in 
1906  and  was  graduated  with  the  degree 
of  mechanical  engineer  in  1908.  For  a 
year  after  his  graduation  he  was  in- 
structor in  charge  of  the  junior  course 
in  power  engineering.  In  1909  he  en- 
tered the  University  of  Rochester  to 
act  as  professor  of  mechanical  engineer- 
ing. 

T.  C.  Martin  has  just  received  from 
India  a  version  of  his  "Life  of  Edison," 
written  a  few  years  ago  in  associa- 
tion with  Frank  L.  Dyer,  of  the  Edison 
Laboratory  legal  and  patent  staff,  and 
published  in  two  volumes  by  Harpers. 
The  author  of  the  translation  is  Re- 
washanker  0.  Sompara,  of  Palitana, 
India.  Mr.  Martin  confesses  to  a  fair 
working  knowledge  of  two  or  three 
languages,  but  admits  his  inability  to 
test  the  accuracy  of  this  performance, 
which  is  in  one  of  the  oldest  written 
tongues  of  Hindustan.  At  the  present 
moment  negotiations  are  in  progress 
for  a  translation  of  the  same  success- 
ful book  into  Japanese. 

J.  H.  Walker,  superintendent  of  cen- 
tral heating  of  the  Detroit  Edison  Com- 
pany, has  been  elected  president  of  the 
National  District  Heating  Association. 
Mr.  Walker  has  been  active  in  .the 
affairs  of  the  society  since  1912,  and 
the  handbook  on  heating  engineering 
soon  to  be  issued  by  the  association  is 
due  largely  to  his  efforts.  He  is  a 
grraduate  of  the  University  of  Michigan, 
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Engineers  and  the  author  of  a  number 
of  papers  presented  before  this  society. 
He  is  also  a  member  of  the  American 
Society  of  Mechanical  Engineers.  In 
conjunction  with  the  late  Prof.  John 
R.  Allen  he  wrote  "Heating  and  Ventila- 
tion," a  textbook  which  is  widely  used 
in  technical  schools. 

J.  F.  Owens,  vice-president  and  gen- 
eral manager  of  the  Oklahoma  Gas  & 
Electric  Company,  Oklahoma  City,  has 
been  elected  an  honorary  member  of 
the  Engineering  Society  of  Oklahoma 
University,  and  has  been  presented  with 
a  gold  emblem  by  that  body  in  appre- 


ciation of  his  services  to  the  public  util- 
ity industry  in  that  state.  Mr.  Owens 
was  born  in  IlHnois  in  1878  but  received 
his  education  in  Kansas,  where  he  at- 
tended country  school,  Kansas  State 
Normal  College  and  Kansas  State  Uni- 
versity. He  entered  the  public  utility 
business  through  the  gas  field  in  1905 
at  Baldwin,  Kan.  In  1906  he  installed 
a  gas  plant  at  Wagoner,  Okla.,  and  man- 
aged it  for  two  years.  In  1908  he  was 
made  general  superintendent  of  the 
Coney  River  Gas  Company.  He  joined 
H.  M.  Byllesby  &  Company  in  1911  as 
superintendent  of  their  gas  plant  at 
Muskogee,  Okla.  In  1917  he  was  made 
manager  of  the  Muskogee  Gas  &  Elec- 
tric Company  and  in  1918  became  vice- 
president  and  general  manager  of  the 
Oklahoma  Gas  &  Electric  Company  as 
a  result  of  the  consolidation  of  all 
Byllesby  properties  in  Oklahoma  under 
that  name. 


Obituarv 


class  of  1911,  and  became  connected 
with  the  Detroit  Edison  Company 
shortly  after  finishing  college.  He  was 
appointed  to  his  present  position  in 
1918.  He  is  a  member  of  the  American 
Society    of    Heating    and    Ventilating 


A.  H.  Winslow,  manager  of  the  ap- 
propriations department  of  the  National 
Lamp  Works  of  the  General  Electric 
Company,  was  killed  in  an  automobile 
accident  near  Malinta,  Ohio,  on  Aug.  26. 
Mr.  Winslow  was  born  at  Marblehead, 
Mass.,  Nov.  17,  186.3.  He  was  first  as- 
sociated with  the  Thompson-Houston 
Company,  which  later  became  the  Gen- 
eral Electric  Company.  He  was  head 
accountant  of  the  Lynn  works,  General 


Electric  Company,  from  August,  1892, 
until  July,  1893,  when  he  was  made 
paymaster,  which  position  he  held  until 
April,  1894.  At  that  time  he  was  made 
disbursement  clerk  for  the  General 
Electric  Company,  with  offices  in 
Schenectady.  He  served  in  that  capac- 
ity until  July,  1903,  when  he  was  made 
general  auditor  of  the  National  Lamp 
Works,  Cleveland.  In  1914  he  became 
manager  of  the  newly  created  appro- 
priations department. 

Frank  A.  Egan,  who  for  many  years 
had  been  employed  by  the  Adirondack 
Power  &  Light  Corporation  and  its 
predecessors  and  who  had  had  charge 
of  important  construction  work  for  this 
company,  died  at  Glens  Falls,  N.  Y., 
recently,  at  the  age  of  forty-five. 

William  C.  Robinson,  vice-president 
and  chief  engineer  of  the  Underwriters' 
Laboratories,  died  July  31  at  the  age 
of  fifty-three.  He  had  been  associated 
for  thirty  years  with  the  work  of  test- 
ing materials  by  electrical  and  other 
means  as  an  aid  in  fire  prevention  and 
had  attained  a  wide  reputation  in  his 
chosen  field. 

Louis  J.  Goldman,  president  of  the 
Cincinnati  Electric  Tool  Company,  one 
of  the  largest  companies  in  its  line  in 
the  Middle  West,  is  dead.  ,  Mr.  Gold- 
man, who  was  seventy-one  years  old, 
had  been  in  failing  health  for  several 
months.  He  had  resided  in  Cincinnati 
nearly  all  his  life  and  had  long  been 
connected  with  the  electrical   industry. 

J.  M.  Smith,  sales  manager  of  the 
Ivanhoe  Regent  Works,  Cleveland, 
Ohio,  died  at  Utica,  N.  Y.  Aug.  24, 
while  on  a  business  trip.  Mr.  Smith 
had  been  influential  for  a  long  time  in 
the  development  of  industrial  lighting. 
While  connected  with  the  Buckeye 
Lamp  Company  Mr.  Smith  was  able  to 
contribute  to  the  practical  side  of  this 
development  owing  the  fact  that  he 
himself  had  been  a  mill  man. 

Chandler  Robbins,  formerly  president 
of  the  Robbins  &  Myers  Company, 
Springfield,  Ohio,  died  at  Baltimore, 
Md.,  on  Aug.  18  of  pulmonary  embol- 
ism. He  was  seventy-seven  years  old. 
Mr.  Robbins  was  one  of  the  founders 
of  the  firm  which  bears  his  name  and 
which  was  originally  in  the  foundry 
business,  and  he  remained  with  it  until 
about  the  time  that  it  took  up  electri- 
cal manufacturing  in  the  late  nineties. 

Jules  Carpentier.  one  of  the  founders 
of  the  French  journal  L'liiduxtric  Elec- 
triqtie,  recently  lost  his  life  as  the  result 
of  a  motor-car  accident.  He  was  born 
in  Paris  in  18.51  and  educated  at  the 
Ecole  Polytechnique.  His  activities 
were  largely  devoted  to  devising  ar- 
rangements for  rapidly  and  accurately 
measuring  electrical  quantities,  and  he 
was  closely  concerned  in  the  production 
of  the  instruments  for  the  measure- 
ment of  electric  currents  made  at  the 
Ruhmkorff  workshops.  He  was,  it  is 
said,  an  important  factor  in  much  of  the 
work  associated  with  the  names  of 
D'Arsonval,  Marcel  Duprcz  and  Baudot 
Mr.  Carpentier  was  a  member  of  tha 
French  Academy  of  Sciences  and  a 
commander  of  the  hegion  of  Honor. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Lower  Prices  on  Some  Poles  and 
Cross-Arnis 

REDUCTIONS  are  reported  this  week  in  certain  poles 
ami  cross-arms.  Chicago,  St.  Louis  and  New  York 
territories  report  that  Northern  white-cedar  poles  in  lengths 
from  2.5  ft.  with  4-in.  top  to  35  ft.  with  7-in.  top  were 
reduced  about  Aug.  19  in  varying  amounts  from  15  to  25 
per  cent,  depending  on  size,  grade  and  classification.  Utili- 
ties around  St.  Louis  showed  a  tendency  to  hold  oflF  buy- 
ing until  the  fall  lighting  demands  made  it  necessary,  and 
the  reduced  prices  are  stimulating  pole  sales.  Present 
inquiries  indicate  a  rather  healthy  business  for  the  next 
few  months.     Stocks  are  in  good  shape. 

Around  Chicago  the  demand  has  been  slow  and  uneven, 
and  pole  movement  has  not  reacted  as  yet  to  the  price 
cut.     Buying  around  New  York,  too,  is  rather  quiet. 

Yellow-pine  cross-arms  have  come  down  about  10  per 
cent  in  the  past  ten  days.  No  change  has  been  reported 
in  fir  arms.  Railroads  and  utilities  in  the  Southwest 
are  providing  a  fairly  good  call  for  yellow-pine  arms. 


Lamp  Voltage  Tending  Strongly 
Toward  115  Volts 

WHILE  from  the  report  of  the  lamp  committee  pre- 
sented before  the  N.  E.  L.  A.,  in  Chicago  early  last 
June  it  was  shown  that  in  the  distribution  of  lamps  by 
voltages  during  the  last  eight  years  the  voltages  of  110, 
115  and  120  predominated,  it  is  evident  that  if  there  is 
any  one  voltage  toward  which  there  appears  to  be  stand- 
ardization it  is  115  volts.  In  1920  the  distribution  at  these 
three  voltages  totaled  81.2  per  cent  of  all  large  lamps,  of 
which   the    115-volt   class   took   32.3   per  cent    of   the   total. 


■  0:a 

^^H 

^■■■■'SJ 

■  /.0/7 

^^^■1 

^^^^^^^ 

^^^^^^^ 

^^^^^^ 

/.•I/ 7 

^^^^^5 



t^^maLMJ\ 

Per  Cent    erf    Totjl 
115-VOLT  DISTMBUTION    HAS  GROWN   IN   STEADY   LEAPS 

or  39.8  per  cent  of  these  three  classes.  In  1919  the  115- 
volt  lamps  took  38.1  per  cent  of  the  total  of  these  three 
classes,  and  in  1918  36.2  per  cent. 

The  distribution  of  the  115-volt  lamp  has  grown  fast  and 
virtually  in  a  straight  line  since  1913.  The  110-volt  lamp 
since  that  date  has  varied  within  rather  narrow  limits, 
the  last  two  years  being  even  and  below  1918.  The  120- 
volt   lamp    has   grown    in    the    last    eight   years,    but    1!V20 


showed  little  increase  over  1919.  The  112-volt  size  has 
fallen  off  fast  till  in  1920  it  represented  only  5  per  cent  of 
the  total  distribution.  All  the  other  odd  voltages  are  below 
the  5  per  cent  value  and  are  keeping  low  except  the  125- 
yolt  size,  which  has  been  holding  around  5  and  6  per  cent 
in  the  last  three  years. 

Of  course,  the  assistance  of  the  lighting  companies  has 
been  mvaluable  in  reducing  the  number  of  lighting  voltages, 
but  there  is  still  much  to  be  accomplished  in  the  adoption 
of  lamps  of  standard  voltage  within  narrower  limits. 

The  lamp  committee  sent  out  a  questionnaire  to  its  mem- 
ber companies  and  received  answers  from  520  companies,  or 
46  per  cent.  Of  these  498  used  one  or  more  standard  volt- 
ages. Of  the  thirty-two  which  used  odd-voltage  lamps  fif- 
teen have  reported  their  decision  to  standardize  and  eleven 
are  considering  the  matter. 

During  the  year  1920,  of  the  companies  reporting  to  the 
questionnaire,  26.2  per  cent  raised  their  voltage,  15.6  per 
cent  lowered  it,  and  58  2  per  cent  made  no  change  in  volt- 
age. On  Jan.  1.  1920,  79.2  per  cent  of  these  were  com- 
pletely standarJized,  while  on  Jan.  1,  1921,  96  per  cent 
were  completely  standardized.  The  committee  believes  the 
information  obtained  from  the  replies  is  fairly  represen- 
tative of  the  practice  of  the  central  stations  in  the  United 
States,  inasmuch  as  the  practice  of  member  companies 
throughout  all  sections  of  the  country  is  represented  in  the 
result.  Consequently  it  is  expected  the  committee's  reppii 
next  year  will  show  even  better  results  than  this  year. 

Some  Factors  Aflfecling  Fan  Motor  Prices 

ACOXSIDERATION  of  the  costs  of  fan  motors  naturally 
involves  costs  of  the  component  parts.  Manufacturers 
are  at  this  time  studying  costs  of  next  year's  fans. 
That  electric  fans  can  be  produced  starting  this 
summer  for  n.ext  season's  demand  at  a  cost  lower  than 
that  encountered  for  the  past  season's  fans  should  go  with- 
out saying.  Raw  materials,  however,  must  be  purchased 
for  the  most  part  this  summer  if  they  have  not  already 
been  purchased.  Production  undoubtedly  is  well  under  way 
in  most  plants. 

For  comparative  purposes  prices  have  been  taken  as 
of  Jan.  1,  1921,  and  Sept.  1,  1921.  No.  2  foundry  pig  iron, 
Pittsburgh,  is  quoted  now  at  ?21.96  per  ton,  as  against 
$34.96  on  Jan.  1,  a  drop  of  37  per  cent.  Black  steel  sheets, 
Pittsburgh  base,  have  dropped  from  4.35  cents  per  pound 
to  2.75  cent^,  37  per  cent.  Since  May,  1920,  electrical 
sheets  have  dropped  between  40  and  50  per  cent. 

Magnet  wire  prices  follow  bare  copper  wire  prices  quite 
closely.  Bare  copper  wire  at  the  mill,  net,  is  now  13.25 
to  13.50  cents  per  pound  as  against  16.25  cents  last  Jan- 
uary, a  drop  of  18  per  cent.  Both  high  and  low  sheet  brass 
are  18  per  cent  lower  in  price  now  than  on  Jan.  1. 

Insulation  prices  have  dropped  in  varying  amounts.  Rep- 
resentative quotations  show  vulcanized  fiber  and  fishpaper 
off  about  10  per  cent.  10-mil  varnished  cambric  off  30  per 
cent,  5-miI  off  5  per  cent  and  5-mil  varnished  silk  off  22 
per  cent.  A  good  high  grade  of  shellac  is  44  per  cent  lower 
than  on  Jan.  1,  while  insulating  varnishes  are  reported 
to  have  changed  little.  No  change  is  recorded  on  mica  plate 
for  commutator  segments  of  small  motors,  although  it  is 
26  per  cent  lower  for  large  motor  use.  Cotton  tape  is  46 
per  cent  off  and  friction  tape  in  1,000-lb.  lots  is  22  per  cent 
lower. 

No  consideration  has  been  given  to  separate  labor 
charges  in  this  discussion,  but  in  general  the  labor  charge 
is  less  now  than  it  was  on  Jan.   1. 
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Wire  Makers  to  Consider  Montlily  Pub- 
lication of  Statistics 

MANUFACTURERS  of  insulated  wire  are  to  meet  on 
Sept.  13  in  New  York  City,  at  which  gathering: 
W.  M.  Steuart  will  be  present  as  the  representative  of 
Secretary  Herbert  Hoover.  These  manufacturers  will  be 
represented  by  four  groups — bare  wire,  rubber  covered 
wire,  weatherproof  wire  and  magnet  wire — and  they  have 
been  brought  together  with  a  view  to  discussing  with  Mr. 
Steuart  the  best  methods  to  adopt  for  obtaining  from  each 
group  monthly  reports  on  production,  curi-ent  stocks  and 
distribution  of  their  respective  industries.  These  reports 
may  be  published  monthly  by  the  Department  of  Commerce, 
the  same  as  is  now  being  done  under  twenty  headings  for 
other  industries  in  the  monthly  Siiri'ey  of  Current  Biisiness, 
of  which  Mr.  Steuart  is  director. 


New  Bill  Would  Repeal  Tax  on 
Electric  Fans 

AS  FAR  as  can  be  determined  at  this  writing,  the  revised 
/*.  tax  bill  which  was  introduced  into  the  House  of  Repre- 
sentatives on  Aug.  15  and  passed  by  that  body  on  Aug.  20 
contains  no  provision  for  an  excise  tax  on  electric  fans. 
The  federal  tax  laws  which  became  effective  Feb.  25,  1919, 
imposed  a  tax  of  5  per  cent  on  portable  electric  fans,  this 
tax  being  paid  by  the  manufacturer,  producer  or  importer 
of  these  fans.  Apparently  this  tax  is  to  be  repealed  if  this 
bill  is  made  law.  It  is  expected  that  this  bill  will  be  taken 
up  by  the  Senate  at  the  end  of  its  recess,  on  Sept.  21,  but 
meanwhile  it  is  said  to  be  in  the  hands  of  the  Senate 
committee  on  finance,  which  committee  undoubtedly  will 
hold  public  hearings  with  a  view  toward  possible  changes 
in  the  bill. 

The  5  per  cent  tax  on  automobile,  automobile  truck  and 
motorcycle  accessories,  under  which  electrical  accessories 
such  as  batteries,  magnetos,  etc.,  are  included,  is  retained 
when  these  accessories  are  sold  to  other  than  the  manu- 
facturers or  producers  of  these  automobiles,  etc. 

Portable  lighting  fixtures,  including  lamps  of  all  kind;; 
and  lamp  shades  if  sold  for  more  than  $10,  will  carry  a  tax 
of  5  per  cent  in  the  new  bill  as  at  present  drafted.  The 
old  law,  after  May  1,  1919,  carried  a  tax  of  10  per  cent  on 
this  equipment  on  the  amount  in  excess  of  $25  each. 


July  Electrical  Exports  Amount  to 
$6,417,336 

FOR  the  month  of  July  the  total  value  of  electrical  exports 
came  to  $6,417,336,  the  lowest  month  registered  to  date 
this  year  and  the  lowest  since  January,  1920.  It  is  less  than 
half  the  value  of  exports  of  last  February,  but  only  slightly 
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below  the  figure  of  last  July.  The  figures,  however,  do 
not  present  a  like  condition  when  volume  of  exports  is 
considered     and     when     factory     production     is     considered 


because  of  the  decrease  in  price  of  electrical  goods  since 
last  fall.  During  the  winter  the  factories  were  able  to 
Concentrate  on  back  orders  for  exports,  because  of  slackened 
domestic  demand,  atid  extra  large  amounts  of  goods  went 
through  and  were  shipped  during  those  months,  giving 
the  returns  large  values. 

July's  figures  are  almost  $900,000  below  those  of  June,  or 
12  per  cent.  Still,  during  July  a  record  for  the  year  to 
date  was  established  in  dynamos  and  generators  and  more 
transformers  were  shipped  from  the  country  than  in  March, 
April,  May  and  June.  June  figures  were  bettered  in 
switches  and  accessories  and  in  tele,s;raph  equipment.  In 
almost  every  other  line,  though,  low  record.s  for  the  seven 
months  were  hung  up. 

Considering  total  exports  for  the  first  seven  months  of 
this  year,  these  amount  to  $70,236,330,  $17,000,000,  or  32 
per  cent,  ahead  of  the  figures  for  last  year  in  the  same 
period.  This  fact,  it  would  seem,  gives  some  hope  for  the 
industry.  The  figure  for  the  entire  year  indicated  at  this 
time  is  more  than  $120,000,000,  20  per  cent  over  1920's 
actual  figure. 

The  figures  presented  in  the  attached  table  were  received 
from  the  Bureau  of  Foreign  and  Domestic  Commerce, 
Washington. 

Loom  Prices  Back  to  Pre- War  Levels 

DURING  the  last  week  manufacturers  of  non-metallic 
flexible  conduit  reduced  prices  another  five  points, 
or  about  14  per  cent,  bringing  the  discount  up  to  70  per 
cent.  This  figure  is  a  very  fair  pre-war  price  for  loom, 
especially  when  it  is  considered  that  the  lowest  discount 
the  material  has  taken  at  any  time  is  75  per  cent  and  that 
was  only  under  the  most  extreme  pressure.  Although  buy- 
ing is  only  on  a  moderate  scale,  still  reports  from  certain 
quarters  show  that  there  has  come  an  upward  turn  to  the 
market,  and  orders  are  coming  in  in  a  little  better  volume 
since  this  reduction. 


Metal  Market  Situation 

THE  copper  market  presents  a  firmer  tone  and  a  firming 
in  price  of  i  of  a  cent  is  noted.  Electrolj'tic  in  produc- 
ers' hands  is  being  held  at  from  12  cents  a  pound  to  121 
cents,  delivered,  for  spot  copper,  with  a  tendency  on  the 
part  of  all  to  hold  to  the  12-cent  figure.  October  is  worth 
one-eighth  more.  There  have  been  moderate  sales  by  pro- 
ducers for  domestic  use  during  the  past  week,  and  the  out- 
side market  seems  to  have  fared  equally  well. 

For  export  shipment  electrolj'tic  is  quoted  at  11.75  cents, 
f.a.s.,  for  September  and  11.871  for  October.  London  stand- 
ard spot  copper  has  strengthened  £1  12s.  6d.  since  last 
week  and  presents  a  much  firmer  tone  following  the  upset 
there  a  fortnight  ago. 

Galvanizers  are  in  the  market  again  for  zinc,  but  the 
<iuantities  moving,  while  larger  than  a  few  weeks  ago,  arc 
still  small  in  volume.  The  price  is  slightly  easier  under 
close  competition  in  the  selling  market. 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are    Those   Prevailing   at   the 

Opening  of  Business  on   Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


THE  electrical  market  as  a  whole  this  week  shows  little 
improvement  over  last  week,  but,  to  say  the  least,  is 
holding:  its  own.  New  York  is  on  an  even  rate  of  buying. 
The  Chicago  market  is  spotty,  although  building  permits 
issued  ill  the  month  of  July  were  100  per  cent  above  those 
in  June.  Still,  there  is  a  heavy  increase  in  inguiries  for 
farm-line  distribution  apparatus.  In  Boston  there  is  little 
change  in  the  situation,  but  building  operations  are  im- 
proving. The  Southeastern  States  find  that  the  expecta- 
tion for  a  profitable  cotton  crop  is  lending  a  firmer  tone 
to  the  market.  St.  Louis  territory  reports  a  better  tone 
to  the  jobbing  market.  Energy  sales  for  June  were  better 
than  those  of  the  same  month  last  year,  and  the  market 
for  pole-line  materials  is  better. 

In  the  Intermountain  and  Western  States  crop,  stock- 
raising,  lumber  and  kindred  industries  are  in  a  satisfac- 
tory state,  and  the  San  Fi-ancisco  building  strike  finally 
has  been  settled,  with  a  lower  rate  of  pay. 

Price  reductions  are  announced  in  loom.  Western  white 
cedar  poles,  yellow-pine  cross-arms,  link  belt,  pulleys  and^ 
pole-climbing  equipment. 

NEW  YORK 

Little  if  any  change  in  conditions  was  reported  by  the 
jobbers  this  week,  although  the  general  sentiment  is  that 
the  low  point  is  well  past  and  a  slow  and  steady  im- 
provement is  under  way.  The  demand  for  conduit,  wire 
and  schedule  material  continues  on  an  even  keel,  orders 
for  the  most  part  being  for  small  and  moderate-size  quan- 
tities,  indicating  that  most  work  is  being  done  in  resi- 
dences and  small  business  buildings.  There  has  been  some 
demand  for  material  for  repair  and  maintenance  work, 
and  at  least  one  jobber  reports  activity  in  industrial  light- 
ing fixtures. 

Prices  on  standard  material  remain  about  the  same. 
However,  one  manufacturer  of  pole-climbing  equipment  has 
announced  a  general  reduction  in  prices,  effective  Sept.  1, 
and  another  manufacturer  of  power-transmitting  appliances 
has  announced  a  lower  price  schedule,  giving  as  the  rea- 
son lower  manufacturing  costs  for  labor  and  material. 

Heating  appliances  in  general  are  moving  sluggishly 
and  fall  buying  has  not  yet  appeared.  Flatirons  only  are 
moving,  and  the  steady  demand  of  the  past  month  has 
resulted  in  a  temporary  shortage.  For  the  larger  higher- 
priced  appliances  there  is  little  demand. 

Collections  remain  slow,  although  there  is  no  great  un- 
easiness regarding  outstanding  accounts.  Electrical  credit 
men  are,  however,  extending  new  credit  with  a  great  deal 
of  caution. 

Conduit. — Prices  quoted  for  conduit  this  week  remain 
at  the  same  levels  as  last  reported.  The  following  prices 
were  quoted.  For  J-in.  black,  in  2,500-ft.  lots,  $.")4  to  $55; 
3-in.  $73  to  $7f>,  and  1-m.,  $106  to  $108.  Galvanized  pipe 
in  the  same  sizes  was  quoted  as  follows:  $C0  to  $63.58, 
$80  to  $82.57,  and  $116.90  to  $118.65.  Demand  continues 
light  but  fairly  steady  and  small  to  moderate-size  orders 
are  the  rule.     Stocks  are  fair  to  good  in  all  sizes. 

Flexible  Armored  Conductor. — Demand  for  this  material 
has  not  increased  but  continues  steadily  for  use  in  wiring 
new  homes.  No.  14,  two-wire,  single-strip  was  quoted  this 
week  at  $45  to  $47  per  1,000  ft.  in  1,000-ft.  lots.  Stocks 
are  good  and  some  price  competition  has  appeared. 

Rubber-Covered   Wire. — Stocks   arc   good   and  demand   is 


on  a  par  with  other  materials  mentioned.  Sales  are  usually 
in  small  lots.  No.  14  rubber-covered  in  lots  of  5,000  ft 
was  quoted  at  $6.25  to  $6.85  per  1,000  ft. 

Soc'kets. — Demand  is  fair  and  stocks  are  good  to  large. 
Discounts  of  25  and  26  per  cent  in  standard  package  lots 
have  been  quoted   this  week. 

Tape. — Prices  remain  about  the  same  as  last  quoted. 
Ordinary  friction  tape  in  100-pound  lots  is  quoted  at  35 
cents  per  pound,  and  rubber  tape  in  the  same  quantity  is 
quoted  at  38  cents. 

Heating  Appliances. — There  has  been  a  steady  demand 
for  electric  irons,  and  some  jobbers  have  reported  difficulty 
in  obtaining  sufficient  quantity  to  fill  customers'  orders. 
Other  heating  appliances  are  moving  very  slowly. 

Washing  Machines — Vacuum  Cleaners. — There  has  been 
no  increase  in  the  sale  of  washing  machines  since  the  10- 
per  cent  reduction  went  into  effect  in  July.  Vacuum  cleaners 
are  also  proving  slow  movers.  The  higher  prices  of  these 
appliances  appear  to  defer  sales  at  this  time. 

Pole-Climbing  Equipment. — Mathias  Klein  &  Sons;  Chi- 
cago, have  made  a  general  reduction  in  their  line  of  pole- 
climbing  equipment  and  tools,  effective  Sept.  1.  On  one 
or  two  lines  there  has  been  a  price  revision  upward. 


CHICAGO 

A  spotty  market  has  prevailed  during  the  past  week 
with  a  bright  spot  here  and  there,  but  in  the  main  the 
quietness  of  the  last  three  months  still  continues.  Jobbers 
report  an  unusually  heavy  influx  of  inquiries  for  farm- 
line  distribution  apparatus,  but  so  far  the  orders  have 
failed  to  come  in  in  proportionate  numbers.  Price?  on 
most  lines  have  been  unchanged,  although  it  is  reported 
that  large  buyers  are  able  to  obtain  some  concessions. 
Manufacturing  is  at  a  low  ebb  with  little  indication  of 
betterment  for  some  time.  Makers  of  electrical  automo- 
tive equipment  increased  their  July  production  about  2 
per  cent  over  June.  They  are  still  far  below  normal.  Re- 
tail business  has  been  extremely  quiet  for  several  weeks, 
the  fan  .'^eason  being  almost  entirely  over  and  other  lines 
waiting  for  the  fall  buying  season. 

Building  permits  for  July  were  100  per  cent  ahead  of 
those  for  June  and  approximately  the  same  percentage 
ahead  of  the  monthly  average  during  the  period  from  1914 
to  1919.  It  must  be  taken  into  consideration,  however, 
that  a  great  deal  of  this  building  will  not  go  ahead  until 
some  decision  is  reached  on  the  wage  scale  tangle,  and 
for  that  reason  operations  may  not  actually  begin  until 
next  spring.  Activities  in  the  steel  industry  in  Chicago 
continue  to  be  sporadic  but  are  better  than  a  month  ago. 
Steam-coal  production  is  still  subnormal,  with  sales  neg- 
ligible, indicating  that  central-station  companies  in  the 
Jlidwest  are  not  purchasing  despite  predictions  of  a  pos- 
sible famine. 

Wire. — The  market  has  weakened  again  and  bare  copper 
wii-e  may  be  obtained  as  low  as  14  cents  per  pound  with 
verj'  few  buyers  in  evidence.  The  improvement  in  sales 
of  rubber-covered  wire  reported  last  week  has  not  lasted 
and  a  new  low  quotation  of  $6.15  per  1.000  ft.  of  No.  14 
has  been  i-ecorded  in  several  transactions.  Weatherproof 
prices  are  nominally  the  same  as  last  week,  with  little 
demand. 

Motors. — No  change  is  discernible  in  conditions  in  this 
line.  .\  few  orders  for  small  sizes  for  shop  work  continue 
to  come  in  but  make  hardly  any  impression  on  the  large 
stocks  carried  by  all  distributers.  There  are  no  price 
changes. 

Dry  Cells. — This  item  is  moving  in  normal  quantities. 
Prices  average  from  30  to  32  cents.  Stocks  are  good  but 
are  not  quite  so  topheavy  as  they  were  earlier  in  the 
spring. 

Porcelain. — Prices  are  unsettled  and  movement  is  slow 
locally,  though  sales  in  the  smaller  towns  in  Illinois  are 
improving.  The  charge  for  packing  has  been  reduced  to 
90  cents  per  barrel. 

High-Tension  Equipment.  —  Manufacturers  report  in- 
creased sales  of  outdoor  substation  equipment  for  use  in 
supplying  coal  mines  and  manufacturing  pls"t?. 
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BOSTON 


Little  change  in  trade  is  evident  this  week  although  fac- 
tors tending  to  improve  business  are  plainly  at  work.  Prices 
weakened  last  week  on  non-metallic  flexible  conduit,  and  on 
orders  of  2,500  ft.  or  over  sharp  competition  is  evident  in 
flexible  armored  conductor.  Stocks  are  slowly  being  liqui- 
dated. Inquiries  maintain  a  healthy  tone  and  collections 
continue  to  reflect  better  banking  conditions.  Building  oper- 
ations are  slowly  reviving.  In  the  textile  and  leather  fields 
previous  improvement  in  conditions  seems  to  be  well  sus- 
tained. Appliance  trade  is  dull,  featured  by  substantial 
reductions  in  washing-machine  prices.  With  the  close  of 
the  vacation  season  a  distinct  improvement  in  trade  is 
anticipated.  The  deflation  of  labor  continues  here  and 
there. 

Wire. — The  demand  is  very  quiet  this  week,  with  excel- 
lent stocks  in  hand.  In  5,000-ft.  lots  No.  14  rubber-covered 
jells  around  $6.25  per  1,000  ft.  Central-station  construc- 
tion is  still  on  a  cautious  scale. 

Flexible  Armored  Conductor. — Moderate  sales  are  noted, 
with  close  competition.  No.  14  sells  nominally  at  $51  per 
1,000  ft.  in  2,500-ft.  lots,  prices  running  as  low  as  $44.50 
per  1,000  ft.  on  large  orders.  Prices  are  open  above 
2,500  ft. 

Rigid  Conduit. — Fair  sales  are  reported,  with  good  stocks. 
No  new  price  movements  appeared  during  the  week.  Rep- 
resentative quotations  are:  1-in.  black,  $107.35  per  1,000  ft.; 
galvanized,  $117.55;  black,  i-in.,  $57.92,  galvanized,  $63.03, 
all  in  less  than  2,500-lb.  lots.  Fittings  are  moving  rather 
slowly. 

Fans. — Revived  wann  weather  Monday  facilitated  re- 
newed movement  of  fans  out  of  retail  stocks,  but  the  sea- 
son is  virtually  over  so  far  as  the  jobber  is  concerned. 

Meters. — Demand  is  very  spotty,  varying  considerably 
from  day  to  day.  No  difliiculty  in  meeting  current  require- 
ments is  heard  of,  and  if  building  operations  quicken  this 
fall,  local  stocks  will  be  depleted  enough  to  arouse  inter- 
est in  manufacturing  propositions. 

Air  Heaters. — Advance  sales  for  fall  business  have  begun 
on  a  moderate  scale.  The  continued  high  price  of  domes- 
tic fuel  bids  fair  to  insure  a  healthy  demand  for  these 
equipments  before  New  Year's. 

Motors. — Small-order  business  is  all  that  is  reported, 
but  inquiries  are  fairly  active  and  considerable  rehabilita- 
tion work  in  industrial  plants  is  in  the  air.  Sales  efforts 
are  largely  concentrated  on  betterment  aspects  of  motor 
application. 

Non-Metallic  Flexible  Conduit.  —  Prices  were  easier  at 
the  close  of  last  week,  with  moderate  demand  and  satis- 
factory stocks  in  relation  to  delivery  requirements.  The 
fdlowing  net  prices  have  been  established:  ^'j-in.,  coil  to 
1,000  ft.,  $23;  1,000  ft.  to  i3,000  ft.,  $20;  5,000  ft.  or  over, 
$18..50.  For  3-in.  lots,  coil  to  1,000  ft,  $27;  1,000  ft.  to 
5,000  ft.,  $22.50;  5,000  ft.  or  over,  $21. 

Washing  Machines. — Prices  are  lower  on  a  number  of 
representative  makes.  A  leading  dealer  quotes  $110  re- 
tail price  on  new  machines  of  a  well-known  make,  which 
he  features  as  the  pre-war  figure.  Jobbers  are  working 
energetically  to  get  the  fall  trade  into  shape,  and  sales 
reflect  increased   interest  on  the  part  of  the   public. 


struction  on  the  part  of  industrial  plants,  while  electrical 
jobbers  report  the  receipt  of  heavy  orders  from  central- 
station  companies  for  construction  material.  The  bulk  of 
the  jobbers'  business,  however,  is  still  going  to  the  small 
contractors  engaged  in  wiring  homes,  apartment  houses  and 
small  stores. 

Collections  have  not  yet  assumed  a  favorable  aspect, 
though  they  are  somewhat  improved  over  the  period  of  three 
weeks  ago. 

Bell-Ringing  Transformers.— Activity  in  this  line  has  been 
well  sustained  throughout  the  spring  and  summer,  owing 
to  the  residential  boom  now  under  way.  Outlying  sections 
are  coming  into  the  market,  jobbers  reporting  very  satis- 
factory business.  Prices  remain  firm  and  stocks  are  in  good 
shape. 

Automotive  Cables. — Inquiries  of  jobbers  have  increased 
materially  during  the  past  week  and  an  increase  of  actual 
sales  has  been  reported,  especially  on  the  reinforced,  single 
and  twin.  No.  14  type  armored  conductor.  Ignition  cable 
shows  a  more  healthy  condition  as  confidence  in  the  future 
accessory  business  is  increased. 

Non-Metallic  Flexible  Conduit. — A  price  reduction  of  15 
per  cent  in  this  line  was  effective  last  week  and  has  served 
to  check  rather  than  stimulate  sales,  which  up  to  the  time 
of  the  reduction  have  been  fairly  good.  Jobbers'  stocks 
have  become  somewhat  spotty,  though  shipments  are  re- 
ported very  good. 

Conduit. — An  unusual  situation  is  in  evidence  in  this 
market,  a  number  of  manufacturers  taking  orders  for  pipe 
at  prices  offered  by  the  buyers.  One  of  the  larger  jobbers, 
however,  reports  a  fairly  satisfactory  volume  of  sales  at 
standard  market  quotations.  Stocks  of  both  black  and  gal- 
vanized are  in  fair  shape. 

Safety  Switches. — Interest  in  this  line  continues,  stimu- 
lated by  the  adoption  of  rules  requiring  their  installation. 
The  30-amp.,  three-pole  type  is  the  most  popular,  although 
there  is  a  fair  movement  of  all  other  sizes.  Stocks  are  fair 
to  spotty,  with  factory  shipments  good. 

Poles. — The  last  few  weeks  have  produced  a  brisk  de- 
mand for  all  varieties  of  poles,  the  number  of  orders  now 
being  about  equally  divided  between  chestnut,  cedar  and 
creosoted  pine.  Stocks  and  shipments  are  quite  satisfac- 
tory. 

Pole-Line  Hardware. — Heavy  orders  were  placed  by  the 
larger  central  stations  during  the  last  ten  days,  the  equip- 
ment being  for  both  standard  and  N.  E.  L.  A.  types.  Stocks 
are  in  good  shape  throughout  the  territory. 

Pins  and  Insulators. — Unlike  pole-line  hardware,  these 
lines  are  very  dull,  the  movement  of  insulators  being  par- 
ticularly slow.  No  price  reductions  have  been  made  re- 
cently and  stocks  are  in  good  condition. 


ATLANTA 


The  fears  expressed  in  some  quarters  that  this  fall 
would  again  witness  low-priced  cotton  have  been  largely 
dissipated  by  preliminary  information  that  the  government's 
estimate  would  show  a  crop  of  only  7,000,000  bales,  a  shrink- 
age of  approximately  1.000,000  bales  since  the  last  estimate. 
If  this  estimate  is  correct,  as  all  things  indicate  it  is,  not 
only  will  this  year's  cotton  bring  a  profitable  price  but  cot- 
ton held  over  from  last  year  will  be  marketed  at  an  en- 
hanced figure.  This  outlook  is  lending  a  much  firmer  tone 
to  business  in  general,  and  it  can  be  conservatively  said 
that  a  much  better  feeling  is  in  evidence  all  over  the  ter- 
ritory. Of  course,  the  midsummer  dullness  is  still  to  be 
noted,  but  on  every  hand  are  signs  of  fall  activities.  Large 
contractors  and  builders  report  increasing  interest  in  con- 


ST.  LOUIS 

A  slightly  better  tone  to  business  is  reported  by  jobbers 
this  week.  Some  are  inclined  to  believe  that  gradual  bet- 
terment may  now  be  expected,  others  that  the  week  marks 
but  one  of  the  small  peaks  of  the  fluctuating  curve  of  de- 
mand for  electrical  goods.  However,  it  seems  apparent 
that  the  usual  fall  improvement  in  certain  lines  will  be  ex- 
perienced this  year,  but  perhaps  to  a  modified  extent.  Lamp 
orders  show  a  tendency  to  increase,  there  is  improved  de- 
mand for  pole-line  materials  for  small  extensions  and 
dealers  are  placing  orders  for  portable  lamps.  Some  re- 
port slight  improvement  in  purchases  by  the  railroads.  In- 
quiries from  industrial  concerns,  while  not  yet  developing 
into  appreciable  orders,  are  indicative  of  possible  improve- 
ment in  the  sale  of  motors,  rubber-covered  wire,  safety 
switches  and  the  like.  The  sales  of  central-station  energy 
in  St.  Louis  continues  to  exceed  each  month  the  sales  for 
the  corresponding  month   of  last  year. 

One  jobber  reports  considerable  activity  in  the  sale  of 
repair  parts,  especially  of  motors,  explaining  that  industrial 
conceins  are  making  their  old  equipment  last  longer  than 
would  ordinarily  be  the  practice.  'The  shoe  manufacturers 
continue  to  buy  considerable  quantities  of  new  equipment. 
All  purchases,  however,  of  whatever  nature,  arc  for  small 
amounts. 
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Pole-Line  Hardware. — Improved  business  is  reported, 
orders  still  being  for  small  amounts  and  to  meet  only  im- 
mediate requirements. 

Lamps. — Demand  is  reported  normal  for  this  time  of  year 
and  normal  demand  is  expected  throughout  the  coming  win- 
ter. Jobber  stocks  are  inclining  toward  heaviness. 
Dealer  stocks  are  in  fairly  good  shape.  A  continued  de- 
mand for.  automobile  lamps  is  reported,  and  demand  for 
low-voltage  lamps  for  farm  lighting  is  said  to  be  increasing. 

Loom. — A  10  per  cent  reduction  has  been  made  but  move- 
ment is  fairly  slow.     Stocks  are  in  satisfactory  shape. 

Safety  Switches. — Though  the  turnover  continues  to  be 
fairly  small,  there  is  some   improvement  in  the  demand. 

Porcelain. — A  slight  flurry  in  the  prices  for  porcelain 
occurred  during  the  week,  but  the  resultant  price  is  un- 
changed.    No  material  change  in  the  demand  can  be  found. 

Rectifiers  and  Motor-Generators. — One  jobber  reports  that 
there  is  little  call  for  motion-picture  rectifiers  but  that  a 
fairly  good  business  is  being  secured  in  motor-generator 
equipment,  principally  in  the  smaller  Illinois  towns.  In 
some  sizes  shipment  from  factory  stocks  can  be  given,  and 
not  more  than  thirty-day  shipments  are  asked  in  any  others. 
Battery-charging  rectifiers  are  experiencing  a  reasonably 
good  demand  and  delivery  from  St.  Louis  stock  is  available. 

Wir*. — Slightly  easier  prices  prevail  in  rubber-covered, 
No.  14  being  priced  at  $6.10  per  1,000  ft.  in  10,000-ft.  lots, 
a  reduction  of  about  30  cents  from  last  week.  Weather- 
proof and  bare  wire  vary  in  base  price  from  14J  cents  to 
152  cents  per  pound.  Improvement  in  sales  of  rubber- 
covered  are  reported,  and  there  are  increasing  inquiries 
for  it  in  industrial  sizes. 

Metal  Reflectors. — The  demand  for  reflectors  for  indus- 
trial plants  is  exceedingly  light.  Prices  are  about  10  per 
cent  lower.  Stocks  apparently  are  in  about  normal  con- 
dition. 

Lightning  Arresters,  Choke  Coils  and  Disconnecting 
Switches.  —  Improved  buying  from  the  Southern  States, 
especially  Tennessee,  is  reported.  Increased  attention  is 
being  given  throughout  the  entire  territory  to  the  advan- 
tags  of  better  lightning  protection. 


SAN  FRANCISCO 


After  sixteen  weeks  of  curtailed  building  activity,  the 
builders'  strike  has  now  been  unofficially  declared  eroded.  By 
a  vote  of  approximately  four  to  one  the  men  voted  to  re- 
turn to  work  as  individuals  on  the  best  terms  obtainable, 
although  previously  by  a  vote  of  two  to  one  they  had  de- 
clined to  return  as  unions.  These  terms  are  reported  to  be 
at  a  rate  of  pay  7i  per  cent  lower  than  the  previous  rate 
of  $10  per  day.  Various  building  jobs  are  now  being  be- 
sieged by  ex-strikers,  although  it  is  probable  that  one  or 
two  weeks  will  elapse  before  things  are  again  running 
smoothly.  The  completion  of  the  Western  Pacific  extension 
from  Niles  to  San  Jose  will  tap  a  rich  fruit  district.  Under 
competitive  conditions  the  canneries  are  now  working  at 
top  speed  and  good  prices  have  been  obtained  by  the  growers. 

Radiators. — Large  stationary  sizes  are  being  featui'ed  in 
the  present  campaign  on  heavy-duty  devices  instituted  by 
the  Great  Western  Power  Company,  and  it  was  reported 
that  a  gratifying  number  of  installations  both  in  remodeled 
and  new  apartment  houses  have  been  arranged. 

High-Tension  Insulators. — A  10  per  cent  reduction  on  the 
smaller  sizes  of  Thomas  porcelain  insulators  is  announced. 
Present  business  on  the  higher-voltage  insulators  in  hold- 
ing up  well  despite  the  fact  that  the  larger  jobs  have  all 
been  allotted  and  in  many  cases  installed.  Still,  because  of 
the  conijiletion  of  smaller  distributing  systems  and  isolated 
orders  from  smaller  companies  fairly  consistent  demand  is 
reported. 

Lamps. — This  is  the  quiet  lamp  season,  although  business 
has  been  surprisingly  good  right  up  to  the  end  of  June.  An 
intensive  campaign  on  Christmas  tree  outfits  has  resulted 
in  the  virtual  completion  of  dealers'  stock  arrangements 
for  the  coming  season. 

Wire. — New  prices  on  wire  and  cord  provide  that  the 
maximum  discount  shall  be  given  on  coil  lots  instead  of  on 


2,500-ft.  lots  as  formerly.  The  new  price  on  cotton-covered 
twisted  in  coils  runs  about  $14.50  per  1,000  ft.,  and  it  is 
about  $27  per  1,000  ft.  on  silk  twisted,  a  decrease  of  about 
2.'>  per  cent  from  the  previous  standard. 


SEATTLE— PORTLAND— SPOKANE 

An  electrical  jobber  who  returned  recently  from  a  busi- 
ness trip  covering  most  of  western  Washington  reports  con- 
ditions considerably  improved  throughout  this  section,  and 
it  is  now  anticipated  that  the  coming  fall  months  will  see 
business  well  on  the  road  to  normal  conditions.  All  major 
crops  are  excellent  and  they  are  finding  a  ready  market.  As 
the  farmers  are  beginning  to  market  their  produce  money  is 
becoming  somewhat  easier.  Additional  lumber  mills  have 
opened  up  during  the  past  week  and  others  are  planning 
to  resume  operations  about  Sept.  1.  In  line  with  the  above, 
jobbers  report  more  inquiries  pointing  at  new  business  dur- 
ing the  past  week  than  during  several  weeks  previous.  Power 
companies  are  taking  advantage  of  the  low  price  of  copper 
and  are  buying  heavily  to  fill  their  copper  requirements. 
Building  is  holding  up  well.  Gradual  price  adjustments 
dovmward  amounting  to  from  5  to  10  per  cent  are  still 
taking  place  on  electrical  supplies  in  general.  Household 
appliances  of  all  kinds  are  moving  normally. 

The  Portland  reports  both  by  manufacturers  and  by  job- 
bers for  the  past  week  are  that  business  is  somewhat  im- 
proved, and  some  are  very  positive  in  regard  to  the  im- 
provement. Stocks  are  in  fairly  well  balanced  shape  in 
most  cases,  but  some  overstock  in  motors  and  air  heaters 
is  noted.  Slight  reductions  during  the  past  week  of  8  to 
10  per  cent  have  been  made  in  certain  lines  of  wiring  de- 
vices, tape,  solder,  loom  and  general  house  wiring  mate- 
rials. Some  jobbers  report  collections  improved,  while  others 
say  they  are  unchanged.  This  probably  comes  from  the  fact 
that  new  accounts  and  current  accounts  are  being  taken 
care  of  in  better  shape  than  formerly  while  old  standing 
accounts    are    being    paid    off    as    funds    become    available. 

General  retail  stores  report  activity  in  buying  from 
customers  in  the  agricultural  section,  which  indicates  a 
general  improvement  resulting  from  the  movement  of  fall 
crops. 

A  much  better  feeling  is  apparent  among  the  Spokane 
jobbers.  They  are  optimistic  over  the  prospects  for  a  good 
fall  business,  particularly  in  the  appliance  line.  One  com- 
pany is  looking  for  an  especially  good  washing-machine  busi- 
ness following  a  cut  in  price  to  be  announced  shortly.  Orders 
are  coming  in  more  freely  and  collections  are  somewhat 
easier.  Deliveries  continue  to  be  prompt,  with  stocks  in 
good  condition  but  light  to  correspond  with  the  demand  that 
has  heretofore  existed.  The  general  sentiment  .=eems  to 
be  that  the  worst  is  over,  and  that  business  here 
should  continue  to  show  steady  improvement. 


SALT  LAKE  CITY— DENVER 

As  a  purchasing  unit  the  copper  mines  have  been  reduced 
virtually  to  the  point  of  zero.  Thousands  of  employees 
have  been  laid  off  and  salaries  and  overhead  reduced  in 
every  possible  way.  No  industry  has  been  harder  hit  in 
an  indirect  way  by  the  shutdown  of  the  copper  plants  than 
the  electrical.  Formerly  they  bought  electrical  equipment 
in  large  consignments  and  were  among  the  best  customers 
of  the  distributing  jobbers.  Now  they  purchase  only' enough 
to  keep  the  plants  in  a  state  of  repair  pending  resumed  oper- 
ations. Salt  Lake  City  has  been  the  meeting  place  of  a 
convention  of  tlie  .American  National  Live  Stock  .\ssocia- 
tion,  which  spent  two  days  considering  ways  and  means  to 
put  the  live-stock  industry  on  a  better  basis.  If  its  rec- 
ommendations to  Congress  are  carried  out  in  the  way  of 
stabilized  and  systematized  freight  rates,  much  good  will 
come  to  the  Intermountain  West. 

Fans. — The  fan  season  may  be  said  to  be  at  an  end  in  this 
part  of  the  country.  The  sales  this  summer  have  not  been 
up  to  the  average  mark,  and  jobbers  still  have  excessive 
stocks  in  most  sizes.  Dealers  are  pretty  well  cleaned  out 
as  they  have  only  purchased  to  meet  their  needs  from  week 
to  week. 


September  3,  1921 


ELECTRICAL     WORLD 


495 


Maiivifacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Link-Belt  Finds  Orders  Increas- 
ing in  Size 

Another  factor  indicating  the  grad- 
ual improvement  in  industrial  activity 
is  shown  in  the  inci'ease  in  orders  re- 
ceived by  the  Link-Belt  Company,  New 
York,  during  the  last  month.  While 
the  orders  have  not  increased  so  much 
in  number,  they  have  increased  con- 
siderably in  size,  indicating  a  return 
from  the  hand-to-mouth  buying  to  a 
more  stable  basis.  At  the  same  time 
inquiries  have  become  more  numerous. 
Effective  Aug.  22,  the  Link-Belt  Com- 
pany made  a  reduction  of  approxi- 
mately 10  per  cent  on  its  general  line 
of  malleable  iron  and  steel  chains, 
sprockets,  buckets,  etc.,  and  it  is  ex- 
pected that  this  reduction  in  price  will 
have  a  still  further  effect  in  increasing 
buying. 

The  New  York  territory  seems  to  be 
the  leader  in  the  increased  business, 
although  the  Far  Western  states  are 
opening  up  in  better  shape.  The  Phila- 
delphia, Middle  West  and  Southern  dis- 
tricts have  shown  little  increase  of  late. 


Larger  Quarters  for  Motor  Repair 
and  Rental  Company 

The  .\merican  Electric  Service  & 
Maintenance  Company,  51-57  Taylor 
street,  Springfield.  Mass.,  announces 
that  on  Oct.  1  it  will  move  to  its  new 
building  on  Liberty  street,  w^here  it  will 
occupy  twice  as  much  floor  space  as  was 
formerly  occupied  and  will  increase  its 
operating  force.  The  increase  in  the 
business  of  electrical  repairs  of  all 
kinds  and  in  motor  rentals  necessitated 
this  step. 


Twenty-four  Hundred  Washers 

Sold  in  Six  Weeks  by  St. 

Louis  Concern 

A  spcial  campaign  recently  conducted 
by  the  Domestic  Electric  Company  of 
St.  Louis,  distributer  of  the  Eden  wash- 
er, gave  the  highly  gratifying  result  of 
the  sale  to  the  public  of  about  2,400 
washing  machines  in  a  period  of  six 
weeks.  The  territory  covered  includes 
eastern  Missouri  and  southern  Illinois. 
About  90  per  cent  of  the  sales  were 
made  in  St.  Louis. 

The  special  feature  of  the  campaign 
was  a  reduction  in  the  list  price  from 
$160  to  $109  for  the  period  of  the  cam- 
paign only.  Newspaper  advertising  was 
heavily  employed,  and  in  St.  Louis  a 
force  of  thirty  worked  directly  in  the 
homes.  Two  hundred  and  sixty-four 
machines  were  sold  the  first  day.    Based 


on  the  rate  sales  were  made  immediate- 
ly prior  to  the  campaign,  only  400  ma- 
chines would  have  been  sold  during  this 
six  weeks'  period  had  it  not  been  for  the 
special  means  used,  and  consequently 
the  campaign  resulted  in  a  net  increase 
in  sales  of  2,000  machines.  An  inter- 
esting feature  is  that  although  normal- 
ly sales  for  cash  amount  to  about  10 
per  cent  of  the  total,  the  cash  sales  dur- 
ing this  period  amounted  to  nearly  30 
per  cent. 

The  results  obtained  cause  the  Do- 
mestic Electric  Company  to  believe  that 
a  field  for  good  washing-machine  busi- 
ness exists  and  that  the  public  is  ready 
to  buy  when  the  prices  are  lowered  suf- 
ficiently to  indicate  a  substantial  reduc- 
tion from  the  peak  prices  heretofore 
prevailing. 


Salt  Lake  City  White  Way  Uses 
Steel  Shaft  Standards 

The  Union  Metal  Manufacturing 
Company,  Canton,  Ohio,  announces  that 
the  lighting  standards  to  be  used  for 
the  installation  of  street  lighting  in 
Salt  Lake  City's  business  district  have 
cast-iron  bases  and  pressed-steel  shafts. 
The  standards  of  the  previous  installa- 
tion of  ornamental  lighting  on  Main 
Street  were  also  made  of  these  ma- 
terials. It  was  announced  on  page 
335  of  the  Aug.  13  issue  of  the  Elec- 
trical World  that  these  standards 
were  of  ornamental  casings  of  cast 
iron,  and  this  occasion  is  taken  to 
make  this  correction  as  noted  by  the 
manufacturer. 


A.  L  Mehan  Starts  New  Company 
in  Philadelphia 

Andrew  I.  Mehan  has  inaugurated  an 
electrical  repair  company  and  estab- 
lished a  business  as  dealer  in  electri- 
cal power  equipment  at  309  Race  Street, 
Philadelphia,  under  the  firm  name  of 
Andrew  I.  Mehan  Company.  Mr. 
Mehan  was  formerly  a  partner  in  the 
Delta  Equipment  Company,  Philadel- 
phia. 


Expansion  in  Foreign  Commerce  Bureau 

New  Foreign  and  Domestic  Divisions  Created  and  "Commerce 
Reports"  Changed  from  Daily  to  Weekly 


Beginning  Monday,  September  5,  it  is 
planned  to  change  Commerce  Reports 
from  a  daily  to  a  weekly  publication 
and  to  alter  its  physical  arrangement 
from  a  rather  unsystematized  mass  of 
important  reports  to  a  weekly  trade 
paper  scientifically  prepared  and  classi- 
fied on  a  commodity  and  geographical 
basis.  The  daily  Commerce  Reports 
was  discontinued  with  the  issue  of 
Aug.  31.  This  plan  has  been  under  con- 
sideration for  some  time.  Spot  news 
will  be  handled  through  some  other 
method. 

In  connection  with  this  change  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce is  rapidly  organizing  a  number 
of  special  divisions,  known  as  indus- 
trial or  commodity  divisions,  which  will 
specialize  on  important  export  com- 
modities, among  which  are  iron  and 
steel,  industrial  machinery  and  electri- 
cal goods  and  machinery. 

"The  men  being  placed  in  charge  of 
these  divisions  are  recognized  experts 
in  their  particular  fields,"  says  Com- 
merce Reports.  "They  will  keep  in 
close  personal  touch  with  the  centers  of 
each  industry  through  trade  associa- 
tions, trade  papers  and  the  manufac- 
turers and  dealers  individually  in  an 
effort  to  ascertain  the  exact  nature  of 
the  official  assistance  most  urgently 
needed  or  which  will  be  most  generally 
useful.  They  will  then  proceed  to  ob- 
tain the  required  facts  immediately 
through  the  department's  existing 
world-wide    facilities,    making    use    of 


significance  by  American  manufac- 
turers. 

"It  is  planned  to  have  these  commodi- 
ty experts  perform  an  important  func- 
tion in  contributing  specific  trade  infor- 
mation for  the  new  weekly  and  for  the 
various  trade  and  news  papers.  They 
will  also  pass  upon  and  interpret  for  the 
benefit  of  American  business  reports 
relating  to  such  commodities  as  they 
are  received  from  the  trade  representa- 
tives of  this  country  now  stationed  at 
foreign  posts.  This  elaborate  atten- 
tion to  specific  American  industries  was 
made  possible  by  Congress  in  appropri- 
ating money  and  in  transferring  funds 
from  other  departmental  activities  for 
that  purpose. 

"From  a  geographical  standpoint  the 
bureau  is  now  well  fortified,  with  spe- 
cial divisions  covering  eastern  Europe, 
western  Europe,  Latin  America,  the  Far 
East  and  the  Near  East.  The  eastern 
and  western  European  divisions  were 
created  within  the  past  few  days.  They 
take  the  place  of  the  former  more  gen- 
eral European  division. 

"From  a  technical  standpoint,  the  bu- 
reau's facilities  have  recently  been 
greatly  strengthened  by  the  creation  of 
a  division  of  commercial  laws,  which 
will  pay  special  attention  to  the  com- 
mercial codes  of  the  important  markets 
of  the  world,  and  this  division  will  con- 
tribute to  the  new  publication. 

"The  bureau  is  also  giving  special  at- 
tention to  transportation  problems 
through  the  assistance  of  an  expert  on 


their  expert  knowledge  in  that  industry  that  subject  recently  appointed,  dealing 
or  trade,  to  obtain  iniormation  which  with  freight  problems  both  by  land  and 
will   be  readily  understood  iii     •     true  by  water." 
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Program  for  International  Cost 
Conference  Issued 

The  final  program  of  the  second  in- 
ternational cost  conference,  to  be  held 
under  the  auspices  of  the  National  As- 
sociation of  Cost  Accountants,  at  Cleve- 
land on  Sept.  14,  \5  and  16,  has  been 
issued.  AmonK  the  subjects  to  he  dis- 
cussed at  the  different  sessions  are  the 
executive  uses  of  a  cost  system,  the 
distribution  of  overhead  under  abnor- 
mal conditions,  cost  of  systems  as  a 
means  of  preventing  waste  and  uniform 
methods  and  standardizing  costs.  Most 
of  the  railroads  have  granted  reduced 
fares  under  the  certificate  plan  for  this 
conference,  and  it  is  expected  that  the 
largest  and  most  representative  gath- 
ering of  cost  men  which  has  ever  as- 
sembled in  this  country  will  meet  in 
Cleveland.  The  national  headquarters 
of  the  association  are  in  the  Bush  Ter- 
minal Sales  Building,  130  West  Forty- 
second  Street,  New  York  City. 


a  discount  of  40  per  cent  in  the  trade. 
These  are  now  35  per  cent.  The  com- 
pany maintains  that  the  present  time  is 
ripe  for  modernizing  wiring  installa- 
tions and  that  switch  costs  to  the  con- 
sumer are  as  low  as  they  are  likely  to 
be  for  years  to  come. 


Lower  Production  and  Sales  Costs 
for  Medart  Pulley  Company 

The  Medart  Patent  Pulley  Company, 
Inc.,  St.  Louis,  in  its  August  issue  of  the 
Dart,  announces  that  since  labor  and 
materials  have  gradually  taken  a  drop, 
the  prices  on  its  complete  line  of  pow- 
er-transmitting appliances  have  been 
reduced.  The  substantial  reductions, 
effective  Aug.  10,  were  further  made 
possible  through  successfully  establish- 
ing greater  efficiency  in  production  and 
eonse'quently  in  the  reduction  of  produc- 
tion costs. 

Business  conditions  are  steadily  im- 
proving, says  E.  T.  Cregior,  sales  mana- 
ger of  the  company,  and  he  expects  good 
business  during  the  balance  of  the  year 
1921. 


Fuse  Manufacturer  Goes  on 
Full  Time 

The  Ensign  -  Bickford  Company, 
manufacturer  of  safety  fuses  at  Sims- 
bury,  Conn.,  has  inaugurated  full-time 
factory  production  following  a  period 
of  reduced  weekly  running.  H.  E. 
Ellsworth,  vice-president,  informed  the 
Electrical  World  last  week  that 
while  there  is  no  marked  revival  in 
orders  as  yet,  the  character  of  the 
orders  received  indicates  that  the 
stocks  of  the  company's  products  held 
throughout  the  country  are  relatively 
small,  and  that  the  business  received 
indicates  actual  consumption  of  finished 
material.  Orders  are  still  far  from 
large  but  are  better  than  in  the  early, 
months  of  the  year.  A  gradual  im- 
provement rather  than  a  boom  in  busi- 
ness is  anticipated,  and  the  former 
seems  likely  to  be  accompanied  by  fluc- 
tuations  in   demand. 


Trumbull  Company  Declares 

Safety  Switch  Prices  at 

Bottom 

In  a  vigorous  message  to  the  trade 
in  the  August  issue  of  Trumbull  Cheer 
the  Trumbull  Electric  Manufacturing 
Company,  Plainville,  Conn.,  calls  atten- 
tion to  the  fact  that  the  latest  price  re- 
duction (effective  July  28)  on  safety 
switches  represents  a  saving  of  from  20 
to  40  per  cent  on  prices  effective  four 
months  ago,  and  points  out  that  these 
prices  are  now  at  the  1916  level  and  are 
unlikely  to  decrease  further.  One  of 
the  causes  leading  to  a  stagnation  in 
buying,  says  the  company,  has  been  the 
deep  conviction  of  the  buying  public 
that  prices  must  come  down  sharply. 
Distributers  have  kept  their  stocks  at 
the  scantiest  minimum,  ordering  only 
from  hand  to  mouth  lest  they  get  caught 
with  high-priced  material.  Industrials 
have  held  off  on  making  many  needed 
improvements  for  the  same  reason. 

After  several  years  of  wild  scram- 
bling to  get  orders  out  many  a  plant  has 
become  more  or  less  in  need  of  repair, 
and  now  that  the  price  drop  has  come, 
the  company  states,  purchases  can  be 
made  on  a  pre-war  basis.  In  1916  ex- 
ternally operated  entrance  switches  took 


several  full  weeks'  production  on  its 
books.  Reduced  automobile  prices  have 
kept  up  the  demand  for  automobile 
sheets,  but  the  automobile  makers  seem 
to  be  hesitant  on  the  market  because 
they  are  buying  for  only  a  short  time 
ahead. 

Steubenville,  Ohio,  was  picked  out  as 
the  convention  place  because  of  its  ac- 
cessibility both  to  the  FoUansbee  plant 
and  to  the  Toronto  plant.  About  fifty- 
five  of  the  sales  and  managerial  staff 
were  present,  and  the  convention  was 
considered  a  distinct  success. 


American  Wiremold  Companj' 
Issues  Net  Price  Sheets 

The  American  Wiremold  Company, 
Hartford,  Conn.,  has  recently  begun  to 
issue  net  price  sheets  in  place  of  the 
former  list  and  discount  notifications, 
and  officials  of  the  company  say  that  a 
number  of  congratulatory  letters  have 
been  received  from  the  trade  express- 
ing appreciation  of  the  revised  method. 
In  the  company's  Card  No.  10  dated 
Aug.  22,  1921,  thirty-nine  items  are 
shown,  with  prices  quoted  to  contrac- 
tor-dealers on  standard-package,  unit- 
package  and  less-than-unit  quantities. 
Each  of  the  items  listed  in  the  price 
schedule  is  illustrated  on  the  border 
of  the  sheet,  with  corresponding  num- 
ber and  title  to  make  identification 
easv. 


Electrical  Sheet  Maker  Holds 
Sales  Convention 

FoUansbee  Brothers  Company,  Pitts- 
burgh, called  its  salesmen  and  district 
office  managers  in  to  a  conference  the 
last  week  in  -August.  The  company 
manufactures  electrical  sheets  for  mo- 
tors and  generators  at  its  FoUansbee 
(W.  Va.)  plant  and  at  the  present  time 
makes  its  automobile  sheets  and  other 
steel  at  that  plant. 

The  purpose  of  the  meetings  was  to 
get  the  outside  viewpoint  on  the  steel 
market,  with  the  ultimate  aim  of  open- 
ing up  the  company's  new  sheet  plant 
at  Toronto,  Ohio,  if  this  should  appear 
advisable.  This  would  take  some  of 
the  other  sheet  production  to  Toronto 
and  leave  more  capacity  for  electrical 
sheets  at  FoUansbee.  The  FoUansbee 
plant  has  been  working  full  time  for 
the  hi.*t  four  or  five  weeks  and  still  has 


Hurley  Machine  Increases 
Officer  Personnel 

At  a  meeting  of  the  board  of  direc- 
tors of  the  Hurley  Machine  Company, 
24  East  Jackson  Boulevard,  Chicago, 
held  on  Aug.  22,  the  number  of  vice- 
presidents  of  the  company  was  in- 
creased from  three  to  five,  Edward  N. 
Hurley,  Jr.,  and  James  A.  McCoy  being 
elected  to  fill  the  vacancies  thus  cre- 
ated. John  Proudfoot,  who  had  been 
assistant  treasurer  of  the  company, 
was  elected  treasurer  to  fill  the  va- 
cancy created  by  the  promotion  of 
Mr.  McCoy.  Mr.  McCoy  also  is  secre- 
tary. The  other  three  vice-presidents 
areJIyer  Hurley,  Alva  J.  Fisher  and 
Thomas  J.  Casey.  Edward  N.  Hurley 
is  chairman  of  the  board  and  Neil  C. 
Hurley  is  president. 


Brazilian  Bonds  Issued  for  Pur- 
chases in  United  States 

The  United  States  of  Brazil  is  offer- 
ing a  new  issue  of  $25,000,000  twenty- 
year  8  per  cent  (non-callable)  external 
gold  bonds,  dated  June  1,  1921,  in  de- 
nominations of  $500  and  $1,000,  exempt 
from  all  Brazilian  taxes,  present  or  fu- 
ture. 

The  proceeds  of  this  loan  are  to  be 
employed  in  part  for  the  purchase  in 
the  United  States  of  materials  required 
by  the  government  of  Brazil  and  as  it 
is  understood  that  government  has  ex- 
tensive irrigation  plans  under  way  in 
northern  Brazil,  it  is  probable  that  irri- 
gation and  pumping  equipment  will  be 
purchased  in  the  United  States. 


The  Delta-Star  Electric  Company, 
Chicago,  has  established  a  district  of- 
fice at  310  Security  Building.  Minneapo- 
lis, in  charge  of  J.  E.  Sumpter. 

The  Tubular  Woven  Fabric  Com- 
pany. Pawutcket,  R.  I.,  has  filed  amend- 
ments to  its  charter  increasing  its 
capital  stock  from  $350,000  to  $600,000. 

The  Lincoln  Electrical  Company. 
Cincinnati,  with  an  office  in  the  Mer- 
cantile Building,  has  leased  a  four- 
story  building  at  32  East  Front  Street 
for  warehouse  purposes.  The  main 
offices  of  the  company  are  in  Chicago. 

The  Hopewell  Insulation  &  Manu- 
facturing Company,  Hopewell,  Va.,  has 
appointed  Charles  A.  Etem,  917  Mar- 
quette Avenue,  Minneapolis,  and  the 
Coast  Equipment  Company,  766  Folsom 
Street,  San  Francisco,  as  its  representa- 
tives in  these  respective  territories. 
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Foreign  Trade  Notes 


EKTEXSIOX  OF  ONTARIO  HTDRO- 
ELECTRIC  SYSTEM  INTO  RUR-\L  DIS- 
TRICTS. —  In  order  to  bring  electricity 
within  the  reach  of  a  greater  number  of 
farmers  in  the  Province  of  Ontario.  Canada, 
the  provincial  government,  according  to 
the  Empite  Mail,  is  to  grant  a  bonus  of  50 
per  cent  toward  the  extension  of  hydro- 
electric power  transmission  lines  into  new 
rural  districts.  Thousands  of  farmers 
throughout  Ontario  already  have  electric 
light  and  power,  and  one  farm  in  every  five 
has   a   telephone. 

ELECTRICAL.  INDUSTRY  IN  AUS- 
TRALIA.— More  than  200  new  industries, 
according  to  the  Electrician,  London,  have 
been  established  in  Australia  since  1914. 
and  under  the  influence  of  the  high  tariff 
and  of  the  government  encouragement  new 
factories  are  rapidly  increasing.  A  larger 
portion  of  the  new  works  is  occupied  in 
the  manufacture  of  iron  and  steel  goods. 
agricultural  machinery,  gas.  steam  and  oil 
engines,  electrical  machinery  and  apparatus. 
Among  the  electrical  equipment  now  pro- 
duced in  Australia  are  batteries  and  parts, 
circuit  breakers,  conduit,  tubing  and  fit- 
tings, motor  controllers,  motors,  generators, 
fuses,  porcelain  insulators,  mica  for  elec- 
trical purposes,  radiators,  resistors,  starters, 
switches,   etc. 

PROPOSED  HYDRO-ELECTRIC 
SCHEME  IN  GREENVILLE.  AUSTR.\LIA. 
— An  engineer  has  been  engaged  by  the 
Greenville  Shire  Council  to  report  on  a 
hydro-electric  power  project  near  Scarsdaile, 
Greenville.    Australia. 

PROPOSED  ELECTRIC  RAILWAY 
FOR  PEKING. — .Arrangements  have  been 
made  by  the  municipal  authorities  of  Peking 
with  the  Banque  Industrielle  de  Chine  for 
the  construction  of  electric  railways.  Th>' 
"capital  of  the  tramwav  company  is  to  be 
J4. 000,000  half  of  which  is  to  be  raised  by 
public  subscription.  Work  will  not  be 
started  on  the  project  until  the  funds  are 
raised. 

PROPOSED  WATER-POWER  DE- 
VELOPMENT IN  FINLAND. — The  Finnish 
Ministers  of  the  Interior.  Industry  and 
Transport,  according  to  the  Electrician,  de- 
cided in  May  last  to  start  on  the  work  of 
developing  the  series  of  waterfalls  known 
as  the  Imatra  group  of  rapids.  If  fully 
developed,  it  is  estimated  that  150.000  hp. 
of  electrical  energy  will  be  available.  It 
has  been  decided  to  appropriate  the  land 
that  will  have  to  be  flooded  and  to  begin 
work  about  1922.  An  expropriation  of  20.- 
000.000  Finnish  marks  was  made  in  the 
budget  for  1921  and  this  sum  is  being  ex- 
pended in  connection  with  preliminary  work. 
The  total  cost  of  the  project,  including  land 
to  be  purchased,  is  estimated  at  267.000.000 
Finnish  marks.  The  rapid.s  of  Ritikka.  Man- 
sikka.  Ranankoski  and  Linnankoski.  as 
well  as  the  big  Imatra  Falls,  are  included 
in  the  scheme.  The  rapids  are  distributed 
over  a  distance  of  4 J  km.,  and  have  a  fall 
of  24  m. 

TH.\MES  V.\LLEY'  PROJECT,  NEW 
ZEAL.\ND. — The  Thames  Valley  Electric 
Power  Board,  according  to  Electrical  In- 
diistriea,  has  decided  to  ask  the  ratepavers 
to  approve  a  further  loan  of  f.l.iO.CO  to 
complete  the  electrical  scheme.  The  board, 
which  has  already  borrowe<l  £200.000,  has 
completed  40  miles  of  transmission  lines 
and  has  connected  Paeroa  with  Waikino. 
A  number  of  transmission  lines  have  been 
extended  in  different  directions  from 
Paeroa. 


Foreign  Trade  Opportunities 


Following  are  li.sto.l  opporlunitie.x  to  enter 
foreign  markets.  Where  the  item  Is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestli- 
Commerce,  Washington,  by  mentioning  the 
number  : 

A  motion-picture  Industrv  company  in 
Hungary  (No.  35.371)  desires  to  secure  an 
agency  for  the  ,s;i1m  of  motion-picture  elec- 
trical equipment,  principally  projector.'t. 
lamps,    eti-. 

A  mercantile  firm  in  Spain  (No.  3.5,385) 
having  facllitle.q  for  the  marketing  of  mer- 
chandise all  over  Spain  desires  to  be  placed 
In  touch  with  manufacturers  of  motor.**, 
electrical  machinery,  telephones,  ventila- 
tors, counting  machines,  adding  machines. 
all  kinds  of  lighting  fixtures,  accessories 
and  Installations,  turbines,  generators,  In- 
sul.'iting    materi;ils,    wire,    cable,    etc.      It    is 


the  desire  of  this  house  to  secure  exclusive 
representation   of  these  products. 

A  representative  of  a.  firm  in  Venezuela 
(No.  35.373)  is  in  the  United  States  for  the 
purpose  of  purchasing  and  securing  an 
agency  for  the  sale  of  hydraulic  equipment, 
scientific  instruments,  etc. 


New  Apparatus  and  Publications 


ELECTRICALLY  DRIA'EN  KITCHEN 
EQUIPMENT. — The  Maxim  Manufacturing 
Company,  700  West  Twenty-second  Street. 
Chicago,  has  recently  perfected  a  dish- 
washing, vegetable-peeling  and  ice-cream- 
freezing  machine  in  one  combination,  known 
as  "Maxim  Maid."  A  six-page  pamphlet 
describing   this   device    is    being   distributed. 

TRANSFORMER  TEMPERATURE  IN- 
DICATOR.— Bulletin  No.  46.041  issued  by 
the  General  Electric  Company,  Schenectady, 
N.  Y.,  describes  the  type  H-2  A-C  tempera- 
ture indicator  for  transformer  windings 
recently  developed  by  the  company. 

PYROMETER. — The  Brown  Instrument 
Company.  Philadelphia,  has  just  made  im- 
provements in  the  automatic  compensating 
features  of  its  "Thermo-Electric"  pyrom- 
eters. 

CONTROL  SWITCH.  —  The  South  Bend 
Current  Controller  Company.  South  Bend, 
Ind.,  announces  its  new  R-C-O-C  remote- 
control  switch  for  station  control  of  out- 
door lighting  and    other  loads. 

FITTINGS. — The  Erie  Electrical  Equip- 
ment Company,  Inc.,  Johnstown,  Pa.,  has 
issued  discount  sheets  dated  July  15  and 
two  new  catalog  sheets  on  split  porcelain 
insulators  and  pipe-frame  fittings  and  caps. 

ELECTRIC  FURNACES. — The  'Westing- 
house  Electric  &  Manufacturing  Company. 
East  Pittsburgh,  has  issued  catalog  9-C. 
on  electric  furnaces. 

SPOT  WELDER.  —  A  new  bench-type 
spot  welder,  the  S-4-B,  has  been  placed  on 
the  market  by  the  Taylor  Welder  Company, 
Warren,   Ohio. 

TRACTOR  CRAXE.  —  A  full  revolving 
tractor  crane,  types  BC  and  BT,  for  opera- 
tion independently  of  rails  has  been  devel- 
oped bv  the  Industrial  Works.  Eav  Citv. 
-Mich. 

HYDRAULIC  TURBINES.  —  The  Well- 
man-Seaver-Morgan  Company,  Cleveland,  is 
distributing  bulletins  Nos.  64  and  65.  en- 
titled "Hydraulic  Turbine  Equipment  for 
San  Francisquito  No.  2  Plant"  and  "Tur- 
oines  for  Niagara's  High-Head  Plant" 
respectively. 

MOTORS. —The  MJechanical  Appliance 
Company,  Milwaukee,  has  issued  bulletins 
Nos.  401.  402,  403.  404  and  405,  covering 
the  "Watson"  direct-current  motors,  alter- 
nating-current motors,  multi-speed  motors, 
slip-ring  and  high-torque  motors  and  ball 
bearing  motors  respectively. 

OIL  CIRCUIT  BRE.VKERS. — The  West- 
inghouse  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh.  Pa.,  has  issued 
special  publication  1643,  entitled  "Applica- 
tion of  Oil  Circuit   Breakers." 

BATTERY  EQUIPMENT.— S.  R.  Orum, 
503-505  North  Eleventh  Street,  Philadel- 
phia, manufacturer  of  battery  shop  equip- 
ment, has  issued  a  new  catalog  covering 
his  products. 

SAFETY  SWITCHES  AND  PANEL- 
BOARDS. —  Catalog  12-.\  issued  by  the 
Westinghou.ie  Electric  &  Manufacturing 
Company.  East  Pittsburgh,  Pa.,  includes 
new  types  of  safety  motor  starters  and 
safety    panelboards, 

P.\NELi5. — The  Automatic  Electrical  De- 
vires  Company.  120  West  Third  Street.  Cin- 
cmnati.  is  distributing  bulletin  621.  describ- 
ing its  new    "Unlpanel"  refinements. 

ELECTRIC  WELDER.— The  Automatic 
Electrical  Devices  Company,  120  West  Third 
Street,  Cincinnati,  has  i.ssued  bulletin  623, 
describing  Its  automatic  arc  welder. 

GENERATORS.  MOTOR-C.F.NER.\TORS 
AND  KYNA.MOTORS — The  Electric  Spe- 
<ialty  Company.  St:imford.  I'onn.  ha.s  issued 
bulletin  237.  superseding  bulletin  231.  de- 
scribing the  "ESCO"  high-voltage  genera- 
tors, motor-generators   an<l   dynamotors. 

INSULATORS— The  Porcelain  Insulator 
Corporation.  Lima,  N.  T.,  is  distributing 
bulletins  No.  1  and  2,  covering  its  "I'inco" 
Insulators. 

WALL  CASE.  —  The  Hart  &  Hegeman 
.Manufacturing  Company.  312  Capitol  Ave- 
rue.  Hartford,  Conn..  Is  distributing  a  four- 


■H    &    H" 

CANOPY  PULL  SWITCH.— The  Bryant 
Electric  Company.  Bridgeport.  Conn.,  has 
recently  brought  out  a  new  pull  switch  for 
use  inside  the  canopy  of  ceiling  or  wall 
fixtures. 

EVAPORATOR  WALL  SET. — A  com- 
plete evaporator  set  for  providing  small 
quantities  of  distilled  water  has  recently 
been  developed  by  the  Griscom-Russell 
Company,    90  West  Street,   New  York   City. 

BATTERY  IGNITION  SYSTEM.— A  new 
battery  ignition  system  for  Ford  automo- 
biles has  recently  been  brought  out  by  the 
American  Bosch  Magneto  Corporation, 
Springfield,  Mass.  The  company  is  dis- 
tributing a  small  folder  describing  this 
type  (FI-513)  of  Bosch  battery  ignition 
sNsteni. 


New  Companies 


THE  CLINTON  ELECTRIC  COMPANY, 
266  Springfield  .\venue.  Newark.  N.  J.,  has 
been  organized  to  manufacture  parts  for 
electric  motors  and  operate  a.  general  motor 
and  repair  works.  Edward  Snyder  is  in- 
terested  in   the   company. 

E.  L.  WESTERVELT,  INC.,  Lawrence, 
N.  Y.,  has  been  chartered  with  a  capital  of 
$50,000  to  manufacture  electric  motors,  etc. 
The  incorporators  are  E.  L.  Westervelt,  L. 
H.   Hall   and   W.    Schneider. 

THE  DOMAN  MANUFACTURING  COR- 
PORATION. Elbridge.  N.  Y..  has  been  in- 
corporated with  a  capital  of  $200,000  by 
A.  B.  Doman.  Elbridge.  and  others.  The 
company  proposes  to  manufacture  elec- 
trical and   mechanical   equipment. 

THE  ACME  ELECTRIC  COMPANY. 
Charleston.  W.  Va..  has  been  incorporated 
with  a  capital  of  $25,000  to  operate  an 
electric  light  and  power  system  in  the 
vicinity  of  Charleston.  John  B.  Ray  and 
W.  D.  Payne.  Charleston,  are  interested  in 
the   company. 

THE  SUNSHIN-B  LAND  &  POWER 
COMP.\NY.  Knoxville.  Tenn.,  has  been 
chartered  with  a  capital  of  $20,000  to  fur- 
nish electricity  for  light  and  power  pur- 
poses in  the  vicinity  of  Knoxville.  "J.  E. 
Dupes  and  M.  L.  Wolf  are  interested  in 
the  company. 

THE  SANDERSON  (TE3C.)  ICE, 
WATER  &  LIGHT  COMPANY  has  been 
chartered  by  John  Kerr  and  W.  H.  Mans- 
field to  operate  an  electric  light  and  power 
system  in  Sanderson.  The  company  is 
capitalized  at  $50,000. 

ALEXANDER  MORRISON  &  COM- 
PANY. INC..  Newark.  N.  J.,  has  been  in- 
corporated by  Morris  .\.  Potter.  L.  M. 
Scheer  and  E.  T.  Adams.  11  Gotthart 
Street.  The  comp;iTiy  Is  capitalized  at 
$100,000  and  proposes  to  manufacture 
boilers  and  other  power  equipment. 

THE  C.  &  D.  LIGHTING  &  FIXTURE 
COMP.\NY.  Paterson.  N.  J.,  has  been  in- 
corporated with  a  capital  of  $10,000  to 
manufacture     electrical     equipment.  The 

incorporators  are  Peter  M.  DeRuyter,  M.  L. 
and  R.  Harold  Clement,  90  Washington 
Street. 

THE  HOWL.\ND  LAMPS  MANUFAC- 
TURING COMP.VNY,  Maiden.  Mass..  has 
been  incorporated  with  a  capital  stock  of 
$50,000  to  manufacture  incandescent  lamps. 
The  incorporators  .are  Fred  C.  Rowland 
anil  Tliomas  Murphv.  Maiden,  and  Charles 
M.    Waugh.   Cambridge. 

THE  RI.\LTO  ELECTRICAL  COM- 
PANY. New  York.  N.  Y.,  has  been  incor- 
porated bv  E.  and  R.  Ooldberg  and  C. 
Diringer.  185  Madison  Avenue.  The  com- 
pany is  capitalized  at  $10,000  and  proposes 
to  manufacture   electrical  specialties. 

THE  AI..FREr>  COVERED  WIRE  COM- 
PANY. Brooklyn.  N.  Y..  has  been  chartered 
with  a  capital'  stock  of  $15.0iio  to  manu- 
facture electrical  wires.  The  incorporators 
are  A.  Gleckel,  J  H.  Johan.'Jen  and  J.  C. 
Von   Glahn.    115    Broadway. 

THE  GUERIN  THEATER  SEATING 
SYSTEM.  Iberville  Street.  New  Orleans, 
La.,  has  been  Incorporated  with  a  capital 
of  $500,000  to  manufacture  an  electrical 
Indicator  board  for  theater  seating.  Morin- 
vllle  Guerin   is  president  of  the  company. 

THE  NAGEL  BATTERY  &  ELECTRICAL 
COMPANY.  Springfield.  Mass..  has  been  in- 
corporated by  Clarence  L.  Nagel  and  E.  S. 
Hahn,  Cambridge.  The  company  is  cap- 
italized at  $35,000  and  proposes  to  manu- 
facture electrical  equipment. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Aug.   9,  1921) 

1,386.607.  Electric  Water  Heater  :  Adric-n 
F.  de  Raignau.  Montreal,  Canada.  App. 
filed  Oct.  4,  1920.  Heating  elements  will 
cover  a  relatively  large  area. 

1,386,616.  Cigar  and  Cigarette  Lighter: 
Felix  Grandich.  New  York,  N.  Y.  .\pp. 
tiled  Nov.  18,  1919.  Pressure  of  tiie  cigar 
or  cigarette  upon  a  resistance  coll  will 
complete  circuit. 

1,386,6.')0.  .Sf:pARATOR  FOR  Storagd  Batte- 
ries :  Paul  E.  Norris,  Pittsburgh,  Pa.  App. 
tiled  March  10.  1920.  Kcpar.ator  for  bat- 
teries of  the  lead  and  acid  type. 

1,386,689.  Telephone  System  ;  Roy  D. 
Conway,  Cliatham,  N.  J.  Api).  filed  June 
6,  1918.  Provision  of  improved  signaling 
means. 

1,386,705.  Electrically  Heated  Con- 
tainer ;  James  T.  Griffin,  Oak  Park.  Pa. 
App.  died  Sept.  24.  1920.  Heating  ele- 
ment is  made  readily  accessible  for  re- 
pair 01"  r' placement. 

1,386,830.  Method  of  and  .^tparatus  for 
Produci.ng  and  Distributing  Electric 
Current  Waves  of  Radio  Frequency  ; 
Ernst  F.  W.  Alexanderson,  Schenectady, 
N.  Y.  .\pp.  filed  Aug.  5.  1915.  To  pro- 
vide apparatus  for  producing  an  electric 
current  wave  which  is  the  equivalent  of 
two  electric  current  waves  of  different 
frequencies  and  of  substantially  constant 
amplitudes. 

1,386,840.  RADIO  Signaling  System  ;  Regi- 
nald C.  Clinker,  Rugby.  England.  App. 
filed  Nov.  29,  1919.  To  render  receiving 
apparatus  more  readily  portable  and  more 
compact. 

1,386,844.  AfTOMATic  Operating  Means 
FOR  Inter.sal  -  Combustion  Engines: 
Henry  K.  Cowen,  Milwaukee,  Wis.  App. 
filed  March  1,  1920.  Means  for  auto- 
matically   starting  and   stopping. 

1,386,861.  Constant-Speed  Motor:  Chester 
L.  Hall,  Fort  Wayne,  Ind.  App.  filed 
Jan.  28.  1920.  To  make  the  speed  of 
the  motor  substantially  constant  irre- 
spective of  variations  both  of  voltage 
and   frequency. 

1,386,877.  Conduit-Body  Angle  Adapter; 
Homer  G.  Knoderer,  Englcwood,  N.  J. 
.\pp.  filed  Oct.  18.  1920.  Mounted  upon 
the  outlet  Ijox  and  provided  with  mians 
for  .securing  thereto  the  covers  which  an- 
ordinarily  secured  directly  to  the  outlet 
boxes. 

1.386.884.  Electrical  Fittings  Connec- 
tion :  John  A.  McKaw,  New  York,  N.  T. 
,\pp.  filed  0<t.  25,  1919.  Relates  to  elec- 
trical fixtures  connections. 

1.386.885.  Motor  Control  for  Hoists: 
Robert  H.  McLain.  Schenectady.  N.  T. 
App.  filed  .May  7.  1919.  Provides  im- 
proved means  whereby  motors  may  be 
started  and  stopped  and  generally  con- 
trolled. 

1,386,895.  Storage  Battery  :  Charles 
Olsson,  Milwaukee,  Wis.  App.  filed  April 
3,  1919.  To  increase  durability  by  pro- 
tecting separator  pl.ites  at  points  where 
the  deterioration  is  mo."t  rapid. 

1,386,898.  Protection  of  Systems  of  Dis- 
tribution ;  David  B.  Rushmore.  Schenec- 
tady. N.  Y.  App.  filled  .March  21,  1918. 
Protection  from  d.iniage  by  reason  of 
abnormal  events  occurring  in  the  system. 

1,386,912.  Container  for  Insulating  or 
Impregnating  Compounds:  William  A. 
Timm.  Herwyn,  111.  App.  filed  July  8. 
1918.  Relates  to  portable  supply  tank 
for  replenishing  supply  of  insulating  or 
impregnating  compound. 

1,386,946  Terminal  Structure  for  Elec- 
tric Batteries  :  Paul  E.  Norris,  Pitts- 
burgh, Pa.  App.  filed  Feb.  IS.  1920. 
Effective  to  prevent  leakage  of  the  liquid 
contained   in  the  battery. 

1,386,972.  Automatic  Control  of  Electric 
Genehating  Sets:  Leo  Sunderland  and 
Gilbert  C.  Pillinger.  Westminst.  r.  London, 
England.  App.  filed  Feb.  IS,  1918. 
Emergency  or  stand-by  for  lighting  pur- 
poses. 


1,387,016.  Wrapping  Machine;  John  Scher- 
ner  and  Edward  Hutchens,  Milwaukee, 
Wis.  .\pp.  filed  April  3,  1916.  Wrap- 
pings for  automobile  tires. 

1,387,023.  Method  of  and  Apparatus  for 
Treati.ng  .Metal;  Herbert  D.  Swift.  New 
York,  N.  Y.  .\pp.  filed  March  27,  1920. 
Relates   to  the   annealing  of  metals. 

1.387.047.  Polyphase  Motor;  Valere  A. 
Fynn,  St.  Louis,  Mo.  App.  filed  Feb.  11. 
1917.  To  enable  motors  to  be  started 
and  brought  up  to  speed  with  a  small 
current  while  keeping  full  control  of 
power  fa<  tor. 

1.387.048.  .Speed-Regulating  Apparatus; 
Valfire  A.  Fynn,  St.  Louis,  Mo.  App.  filed 
July  5,  1919.  Electromagnetic  means  for 
regulating  speed  of  prime  movers. 

1,387,076.  Motor  Vehicle;  Jabea  F.  Shaw- 
han.  Dayton,  Ohio.  .^pp.  filed  Jan.  19. 
1917.  Electric  driving  motor  supplied 
with  power  from  an  electric  machine 
driven  by  a  prime  mover. 

1,387,149.  Voltage-Regulating  Apparatus; 
Valere  A.  Fynn,  St.  Louis,  Mo.  App.  filed 
June  26,  1918.  .Applicable  where  the  speed 
of  prime  mover-  is  likely  to  vary  over 
wide  range. 

1,387,162.  X-Ray  Tube-Controlling  Mech- 
anism ;  Harrv  A.  Mulvany  and  Harrv 
E.  Kennedy,  Berkeley,  Cal.  .Vpp.  filed 
Jan  24,  1918.  Controlling  the  current 
flow  through  X-ray  tubes. 

1,387,171.  Telephone-Exchange  System  : 
Lipa  Polinkowsky,  New  York,  N.  Y.  App. 
filed  Feb.  20,  1919.  Connections  extended 
in  part  by  automatic  switching  apparatus 
and  in  part  by  use  of  operators'  link 
circuits. 

1.387.174.  Machi.ne-Switching  Telephone 
System  ;  Winifred  T.  Powell,  East  Orange. 
N.  J.  App.  filed  Aug.  16.  1918.  Related 
particularly  to  overflow  trunking  arrange- 
ments. 

1.387.180.  Telephone  System  :  John  N. 
Reynolds,  Greenwich,  Conn.  App.  filed 
Nov.  21,  1917.  Relates  to  form  of  auto- 
matic switching  apparatus. 

1.387.181.  Telephone  Exchange  System  : 
William  A.  Rhodes,  New  York,  N.  Y. 
-\pp.  filed  Sept.  30,  1918.  Provides  im- 
proved means  for  establishing  communi- 
cation between  desk  operator  and  switch- 
board operator. 

1,387,189.  Combined  Tool  Pouch  and  Test- 
i.ng  Device;  .Albert  E.  Sharkey,  Cuyahoga 
Falls,  Ohio.  App.  filed  March  6.  19  il. 
Adapted  for  electrician  in  repair  and  test- 
ing of  lines   and   apparatus. 

1.387.210.  Method  a.vd  Means  for  Correct- 
ing Irregularities  i.n-  Transmissio.n 
Lines  ;  Morton  Sultzer,  Brooklyn,  N.  Y. 
.App.  filed  Dec.  18.  1916.  Multiple  con- 
denser may  be  adjusted. 

1.387.228.  Selective  System  ;  John  H.  Bell. 
East  Orange,  N.  J.  .App.  filed  July  26, 
1917.  For  use  in  printing  telegr,aphs 
and  the  like. 

1.387.229.  Telegraph  System  ;  John  H. 
Bell,  South  Orange,  N.  J.  -App.  filed 
-April  9,  1918.  Object  to  provide  an  effec- 
tive and  reliable  remedy  for  the  so-called 
■'wandering  zero." 

1.387.250.  Telephone-Exchange  System  ; 
Clarence  B.  Fowler,  New  York.  N.  Y. 
App.  filed  Sept.  23,  1919.  Relates  to  a 
line  circuit  for  use  in  such  systems. 

1.387.251.  Telephone  System  :  Clarence  B. 
Fowler,  New  York,  N.  Y'.  .App.  filed  Dec. 
16,  1919.  Production  of  improved  signal- 
ing means. 

1.387.252.  Test  Connectors:  John  Fred- 
ricks,  Kingsbridge,  N.  Y.  .App.  filed  Feb. 
14,  1918.  Adapted  to  occupy  little  more 
space  than  apparatus  terminal  itself. 

1,387,255.  Telephone-Exchange  System  : 
Charles  L.  (5oodrum.  New  Y'ork.  N.  T. 
App.  filed  Dee.  31,  1919.  Relates  to  cir- 
cuit  arrangements   (or   selector   switches. 

1,387,262.  Receiving  Apparatus  for  Wave- 
Signaling  ;  Ralph  V.  L.  Hartly,  East 
Orange,  N.  J.  App.  filed  Sept.  30,  1915. 
.•\dapted  to  receive  telephonic  or  tele- 
graphic messages. 

1.387.270.  Signaling  and  Telephone  Sts- 
tem  ;  Charles  W.  Keckler.  Newark.  N.  J. 
App.  filed  March  27.  191S.  Object  of  the 
Invention  is  to  provide  improved  means 
for  developing  pulsating  signaling  current. 

1.387.271.  Telephone  System  ;  Charles  W. 
Keckler.  Newark.  N.  J.  App.  filed  March 
26.  1918.  Relates  to  trunking  arrange- 
ments used  between  an  intercommunicat- 
ing system  and  an  exchange. 

1,387.276.  Electric  Vaporizing  Gasket; 
Wilber  Kutsche,  AVestern.  Neb.  App  filed 
April  7,  1921.  Relates  to  improvements 
in  fuel  vaporizers. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts. 
Contemplated  or  Under  Way 


New  England  States 

D.AMARISCOTTA.  me.  —  The  power 
plant  of  the  Lincoln  Power  Company  and 
the  leather-board  mill  of  the  Damariscotta 
Leather  Company  were  recently  destroyed 
by   fire,   causing   a    loss   of   about   $100,000. 

CHARLESTON.  MASS  — The  Charles- 
ton Gas  &  Electric  Company  contemplates 
rebuilding  its  coaling  tower  at  -Arlington 
Avenue  and  Hamble-n  Street,  recently  de- 
stroyed by  fire.  The  loss  is  estimated  at 
$15,000. 

GREAT  B-ARRINGTON.  MASS  —  The 
Southern  Berkshire  Power  &  Light  Com- 
pany has  awarded  contract  to  the  F.  T. 
Ley  Company.  Springfield,  for  the  construc- 
tion of  power  house,  dam  and  penstock  on 
the  site  of  the  old  Rockdale  Mills  in 
AVilliamsville.  Contract  has  also  been 
awarded  by  the  company  for  building  the 
new  dam  at  its  plant  on  Upper  Main 
Street   in   Great   Harrington 

WORCESTER,  MASS. — Plans  have  been 
completed  for  the  proposed  automobile 
manufacturing  plant  of  the  R.  H.  Long 
Compan.v  to  be  erected  on  Millbrook  Street, 
to  cost  about  $200,000.  A  one-story  powtr 
house  to  cost  about  $22,000  is  included  in 
the  project. 

FORESTD.ALE,  R.  I. — Plans  have  been 
completed  by  the  Forestdale  Manufactur- 
ing Company  for  the  construction  of  a  new 
power  plant   at   its  cotton   .mills. 

NEA\'  BRIT-AIN,  CONN — Extensive  ad- 
ditions and  improvements  are  being  made 
by  the  Connecticut  Light  &  Power  Company 
to  its  local  system-  The  cost  of  the  work 
is  estimated  at  $250,000  and  will  include 
a  distributing  station  and  substation  now 
being  installed  at  Corbin  Place.  The  Bl.ick 
Rock  sub.'itation  is  beinfr  rtbuilt  to  enable 
it  to  handle  the  current  when  the  present 
supplv  from  Bunker  Hill.  Waterbur>-,  is 
stepped  up  from  33,000  volts  to  66.000  volts. 


Middle  Atlantic  States 

BROOKLYN.  N.  Y.— Bids  will  be  re- 
ceived by  Edward  Riegelmann.  president  of 
the  Borough  of  Brooklyn.  Room  21.  Borough 
Hall.  Brooklyn,  until  Sept.  7  for  general 
construction,  meluding  electric  work,  of  a 
public  bath  at  the  corner  of  Metropolitan 
and   Bedford   .-Wenues.   Brooklyn. 

FAR  ROCK.AW.AY.  N.  Y.— The  Public 
Service  Commission  has  granted  the 
Queens  Borough  Gas  &  Electric  Company 
permission  to  issue  $2,229,000  in  capital 
stock,  part  of  the  proceeds  to  be  used  for 
extensions   and    improvements. 

LOCKPORT,  N.  Y.— The  'Wlckwlre  Lime- 
stone Company.  River  Road.  Buffalo,  con- 
templates rebuilding  the  power  plant  at 
it!  local  properties,  recently  destroyed  by 
fire.     The  loss  is  estimate  at  about  $30,000. 

NEW  YORK.  N.  T.— Bids  will  be  re- 
ceived bv  Thomas  J.  Drennan.  Fire  Com- 
missioner. EUventh  Floor.  Municipal  Build- 
ing, New  York  City,  until  Sept.  6  for  con- 
struction of  a  portion  of  the  underground 
fire  alarm  system  in  the  Borough  of  Brook- 
lyn. Blank  forms  and  further  information 
liiay  be  obtained  at  the  above  offle. . 

NI.AGARA  FALLS.  N.  T.— The  Niagara 
Falls  Power  Company  contemplates  the 
erection  of  a  new  •  lectric  transmission  line 
from  Niagara  Falls  to  Buffalo,  through 
Grand  Island.  Work  on  the  proposed  line, 
it  is  taid.  will  begin  as  soon  as  the  Public 
Service  Commission  gives  its  appro\"al  of 
the  project. 

POI'GHKEEPSIE.  N.  T.  —  The  Central 
Hudson  Gas  &  Electric  Company  has  ap- 
plied to  the  Public  Service  l^ommission  for 
permission  to  build  an  addition  to  the  elec- 
tric plant   in   the  town  of  East   Fishkill. 
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UTICA.  N.  Y. — The  board  of  directors  of 
the  Utica  State  Hospital.  Utica.  it  is  said. 
will  soon  call  for  bids  for  a  new  cold 
storage  plant,  70  ft.  x  100  ft.,  to  cost  about 
f65,000. 

ATLANTIC  CITY.  N.  J.— The  Board  of 
Publicity  Commissioners  has  granted  the 
Atlantic  Electric  Company  permission  to 
issue  $144,100  in  capital  stock,  the  pro- 
ceeds to  be  used  for  proposed  extensions 
and    improvements. 

EAST  ORAXGE.  X.  J.— Bids  will  be  re- 
ceived by  the  Board  of  Fire  Commissioners. 
East  Orange.  X.  J.,  until  Sept.  6.  for  con- 
struction of  5  miles  of  underground  con- 
duits. 

GLASSEORO.  X.  J. — The  Borough  Coun- 
cil has  entered  into  a  contract  with  the 
EHectric  Company  of  Xew  Jersey.  Salem, 
for  lighting  the  principal  thoroughfares  of 
the  borough  with  electricity,  to  replace  the 
gas  lamps  now  in  use. 

JERSEY  CITY.  N.  J.— The  plant  of  the 
Vulcan  Iron  Works,  at  Hudson  and  Essex 
Streets.  Jersey  City,  including  power  house, 
machine  and  pattern  shops,  was  badly 
damaged  bv  fire  recentlv.  causing  a  loss 
of  about    $250,000. 

POMPTOX  LAKES.  X.  J.— The  Borough 
Council  has  authorized  the  Water  and 
Light  Department  to  arrange  for  additional 
water  supply  to  double  the  capacity  of  the 
municipal  electric  light  plant. 

ALLEXTOWX.  PA. — Plans  have  been  ap- 
proved by  the  City  Council  for  extending 
the  street-lighting  system  on  Hamilton 
Street  from  Penn  to  Second  Street,  and  on 
Seventh  Street  from  Hamilton  to  Walnut 
Street. 

HARRISBURG.  PA.  —  Steps  have  been 
taken  by  the  Xorth  Second  Street  Business 
Association  to  secure  better  street  lighting 
and  street-car  service  in  that  district  of 
the   city. 

PHIL.\nELPHIA.  PA — Plans  have  been 
filed  by  the  James  Doak.  Jr..  Company.  2185 
East  Xorris  Street,  for  the  erection  of  a 
one-story  power  house  at  its  manufactur- 
ing plant. 

PHILADELPHIA.  PA.  —  Contract  has 
been  awarded  by  the  Philadelphia  Rapid 
Transit  Company.  1520  Spruce  Street,  for 
the  construction  of  a  one-story  car  repair 
works  at  Thirty-first  and  Dauphin  Streets. 
to  Henry  E.  Baton.  1713  Sansom  Street. 
The  cost    is   estimated    at   about    $50,000. 

PLEASAXT  GROVE.  PA.— The  York 
Haven  Water  &  Power  Company.  York 
Haven,  is  planning  to  erect  a  new  trans- 
mission  line  to  Pleasant  Grove. 

REAPING.  PA. — The  Philadelphia  & 
Reading  Coal  &  Iron  Company  contem- 
plates extensions  to  its  high-tension  trans- 
mission system  in  the  territory  adjacent  to 
Shenandoah. 

REiADIXG.  PA. — The  installation  of  an 
electric  lighting  plant  at  the  Maidencreek 
pumping  station  is  under  consideration  bv 
the  City  Council. 

BALTIMORE.  MD  —  Plans  are  under 
consideration  by  William  F  Broening. 
•  Mayor,  for  the  installation  of  electrical 
conduits  in  Guilford  Avenue  from  Thirty- 
third  Street  to  University  Parkway  and  in 
Twenty-fifth  Street  from  Greenmoiint  Ave- 
nue to   Hartford    Road. 

CVMBKRLAXD.  MD  — Work,  it  is  under- 
stood, will  begin  at  once  on  the  first  unit 
of  the  new  plant  of  the  Paragon  Moior 
Car  Company,  to  be  located  on  Mount 
Savage  Road.  The  plans  call  for  a  struc- 
ture 16S  ft  X  480  ft.,  with  several  smaller 
buildings   and   a   power   plant. 

OXFORD.  MD — The  Board  of  City  Com- 
missioners has  mad*'  application  for  au- 
thority to  establish  an  electric  power  plant 
for  municipal  service  Bonds  for  the  pro- 
posed plant  will  be  issued  in  the  near 
future. 

SYKESVILLE.  MD.— The  Freedom  Dls- 
Irict  Electric  Light  Company,  recently  in- 
corporated, contemplates  building  an  elec- 
tric light  and  power  plant  John  T.  Scott. 
Sykesville.    is    one   of    the    incorporators. 

WASHIXGTON.  D.  C— The  Potomac 
Electric  fowr  Company  has  been  author- 
ized by  the  Public  Utilities  Commission  to 
issue  $2,235,115  in  bonds,  the  proceeds  to 
be  used  for  reimbursing  the  company  for 
expenditures  already  made  and  for  e'xten- 
Btons  and  improvements  to  be  made  during 
the   remainder  of  this   year. 

WASHIXGTON.    D    C— Plans   are    being 

prepared     by     the     Bureau     of     Yards     and 

^      nocks.    Xavy    Department.    Washington.    D 

C.    for    the   construction    of   a    power    house 

«t    Lake    Denmark.    N.    J. 


North  Central  States 

ALMA.  MICH. —  The-  City  Commission 
has  voted  to  extend  the  ornamental  light- 
ing system  on  East  Superior  Street  from 
Gratiot  Avenue  to  the  Race  Bridge.  Ex- 
tension of  the  ornamental  lighting  sj-stem 
on    State   Street   is   being   agitated. 

IXDIAX.^POLIS.  IXD.— Extensions  and 
improvements  to  the  power  house  at  the 
County  Jail  are  under  consideration  by 
the  County  Commissioners. 

IXDIAXAPOLIS.  IXD— Plans  are  under 
way  by  the  Active  Coal  Company.  607 
Board  of  Trade  Building,  for  the  construc- 
tion of  a  coal-handling  plant  at  Fourteenth 
and  Senate  Streets,  to  cost  about  $50,000. 
Bacon  &  Teislow,  30  West  Ohio  Street,  are 
engineers.      P.   M.   Gale  is  president. 

KEXTDALLVILLE,  IXD— Arrangements 
have  been  made  bv  the  Citv  Council  for  a 
one-story  addition,  50  ft.  x  100  ft.,  to  the 
municipal  electric   light  plant. 

PERU.  IXD. — Extensions  and  improve- 
ments to  the  power  house  at  the  high  school, 
to  cost  about  $80,000.  are  under  considera- 
tion by  the  Board  of  Education.  Ammer- 
man  &  McCall.  Occidental  Building,  Indian- 
apolis, are  engineers. 

PORT  WIXG.  WIS.— The  Northern 
Wisconsin  Hydro-Electric  Power  Company, 
recently  organized,  is  planning  to  develop 
a  water  power  site  at  Orienta  Falls  on  the 
Iron  River,  where  it  is  estimated  that  3,385 
hp.  can  be  developed.  Work  on  the  project, 
it  is  understood,  will  be  undertaken  earlv 
next  spring.  The  cost  is  estimated  at 
$375,000. 

BEATRICE,  XEB— The  City  Commis- 
sioners have  instructed  TV.  H.  Anderson, 
city  electrician,  to  prepare  an  estimate  of 
cost  of  installing  an  electric  plant  of  suf- 
ficient capacity  to  supply  electricity  for 
domestic  and  commercial  purposes  for  the 
city. 

DUXX  CEXTER.  X*.  D. — The  local  elec- 
tric light  plant  and  elevator  was  recently 
damaged  bv  fire,  causing  a  loss  of  about 
$30,000. 

H.\DDAM.  KAX. — Plans  are  being  pre- 
pared by  W.  B.  Rollins,  engineer,  209"  Rail- 
way Exchange  Building,  Kansas  City.  Mo., 
for  the  erection  of  a  transmission  line  and 
distribution  system  in  Haddam,  to  cost 
about  $22,000.     E.  L.  Bowman  is  city  clerk. 


Southern  States 

LEXOIR.  X.  C. — Preliminary  plans,  it  is 
reported,  are  under  way  h.v  the  Caldw.ll 
Power  Company,  recently  incorporated  with 
a  capital  stock  of  $300. ooo.  for  the  con- 
struction of  a  hydro-electric  power  plant. 
J.  H.  Beall  and  J.  L.  Xelson  are  among  the 
incorporators. 

COLUMBIA,  S.  C— The  Columbia  River 
&  Xavigation  Compan.v  has  been  author- 
ized by  the  Federal  Power  Commission  to 
construct  a  canal  2.t  miles  long  and  200  ft 
wide,  to  connect  the  Santee  and  Cooper 
River.s.  also  to  erect  an  electric  line  from 
Columbia  to  Greenwood  nnd  to  construct 
a  dam  to  develop  30.000  hp.  The  cost  of 
the  project  is  estimated  at  $5,000,000.  G 
A.  Guignard  is  president. 

ATLAXTA.  GA  — The  LuUwater  Com- 
pany. Atlanta,  recently  organized  with  :i 
capital  stock  of  $2.ono.ono  has  acquired  a 
six-story  building,  containing  about  110.- 
000  sq.ft..  which  it  will  equip  for  the  manu- 
facture of  automobile  equipment  and  ac- 
cessories. A  portion  of  the  works  will  be 
used  for  battery  repair  operations.  Lionel 
J.  Kahn   is  manager. 

APALACHICOLA.  FLA —The  Apalachi- 
rola  Land  &  Development  Company  is  con- 
sidering the  installation  of  an  electric  power 
plant  at  its  properties.  J.  J.  Abbott  is 
manager. 

DAYTOXA  BKACH.  FLA.  —  Plans  are 
tmder  way  by  the  P.ninsula  Ice  &  Cold 
Storage  Company,  recently  organized,  for 
the  construction  of  an  ice-manufacturing 
plant  with  an  initial  output  of  30  tons 
d^iily.  The  company  also  plans  to  erect 
a  cold-storage  plant.  Guy  G.  Bailey  is 
president. 

KEY  WEST,  FLA —Extensive  improve- 
ments are  contemplated  by  the  Key  West 
Electric  Company,  including  the  construc- 
tion of  a  building,  installation  of  a  750- 
hp.  cross-he.Td  type  crude  oil  engine  and 
a  500-kva.  g.-nerator.  The  cost  is  esti- 
mated at  about  $135,000.  Bascom  L. 
flror>ms   is   manager. 

PEXSACOLA.  FLA.— A  preliminary  per- 
mit h.is  been  granted  by  the  Fediral  Power 
C'lmmission  to  Fred  Bingham  for  power 
project  No.  55.  The  pre.scnt  plans  provide 
for  the  construction  of  five  dams  and  power 


houses  with  equipment  to  develop  hydro- 
electric power  on  Perdido  River,  about  8 
mUes  south  of  Muscogee,  a  dam  13  5  ft 
high,  a  dam  13  ft.  high  1  mile  north  of 
Muscogee,  a  dam  17  ft.  high  above  Bar- 
rmeau.  and  a  dam  25  ft.  high  on  Stvx 
River  about  8  miles  north  of  Spanish 
Trail.  The  work  will  be  under  the  super- 
vision of  the  United  States  Geological 
Survey. 

CHATTAXOOGA.  TEXX.— Plans  are 
under  way  by  the  Chattanooga  Warehouse 
&  Cold  Storage  Company.  212  King  Street, 
for  a  two-story  and  four-storv  addition  to 
Us  cold-storage  plant.  Bouchard  &  Com- 
pany.  Xashville,   Tenn..  are  engineers. 

CROTVLEY,  LA. — Improvements  are  con- 
templated to  the  municipal  electric  light 
plant,  including  the  installation  of  two 
engines. 

KIXGSTOX,  OKLA— The  local  electric 
light  and  ice  plant  and  municipal  water- 
works station  was  recently  damaged  by 
fire,   causing  a  loss  of  about  $25,000. 

PAWHI-SKA.  OKLA —At  an  election  to 
be  held  Sept.  6  the  proposal  to  issue  $113,- 
000  in  bonds  for  extensions  and  improve- 
ments to  the  municipal  electric  light  plant 
will  be  submitted  to  the  voters. 

TAHOKA.  TEX— Elcf trie  light  bonds  to 
the   amount    of    $14.0fi0    have    been    voted. 

TEXLIXE.  TEX.— Bonds  to  the  amount 
of  $.T.i.ii00  have  been  voted  for  the  con- 
struction of  a  municipal  electric  light  plant 
and  water  system  in  Texline.  J.  H.  Bender 
Clayton  X.  M.,  is  engineer  in  charge  of 
the  work. 


Pacific  and  Mountain  States 

SEATTLE.  WASH— An  ordinance  au- 
thorizing the  installation  of  ornamental 
lamps  in  the  McKinley  Park  district  has 
been  introduced   in    tlie  City   Council. 

SPOKAXE.  WASH —Plans  have  been 
filed  for  a  two-story  addition  to  the  power 
plant  of  the  Sacred  Heart  Hospital,  to  cost 
about   $10,000. 

FRESXO.  CAL— Plans  are  being  pre- 
pared by  the  San  Joaquin  Light  &  Power 
I'orporation  for  the  erection  of  a  one-storv 
building.  130  ft.  x  150  ft.,  to  cost  aboiit 
$25,000. 

OAKDALE,  C.A.L. — Application  has  been 
filed  with  the  Federal  Power  Commission 
by  the  officials  of  the  Oakdale  and  South 
San  Joaquin  Irrigation  District  for  per- 
mission to  develop  power  in  connection  with 
an  irrigation  project  at  the  Melones  dam. 
It  is  proposed  to  supply  electricity  for  irri- 
gation and  domestic  purposes  in  both  dis- 
tricts. The  cost  of  the  work  is  estimated  at 
$1,500,000. 

SAX  FRAXCISCO.  C.\L. — The  Mount 
Shasta  Power  Corporation  has  petitioned 
the  Federal  Power  Commission  for  a  pre- 
liminary permit  for  two  projects,  known  as 
Developments  Xos.  3  and  4,  each  to  consist 
of  a  dam.  tunnel  and  power  station,  located 
on   Pit  River. 

LEOXI.\.  IDAHO. — The  Idaho  Gold  & 
Ruby  Mining  Company  is  reported  to  be 
considering  the  installation  of  a  2400-hp. 
electric  plant  to  supply  electricity  for  lamps 
and  motors  at  its  property  in  Lconia. 
•  PHOEXIX.  ARIZ— The  Arizona  Power 
Company  contemplates  extensions  and  im- 
provements to  its  system,  involving  an  ex- 
penditure  of  about    ?120.000. 


Canada 


GLACE  BAY.  X  .'5  —  V  report  is  being 
prepared  by  N.  II.  Brown  of  New  Glasgow 
on  the  centralization  of  the  electric  light 
and  power  plants. 

CH.\THAM.  OXT. — Tlie  Hydro-Electric 
Power  Commission  will  start  work  at  once 
on  the  erection  of  a  transmission  line  from 
Chatham  to  Kent  Center.  Two  other  lines 
in  Kent  County,  one  to  Louisville  and  the 
other  into  Raleigh,  are  under  consideration 
by  the  commission. 

TIXfMIXS.  OXT. — The  Holllnger  Con- 
solidated Mines.  Ltd.,  is  planning  a  hydro- 
electric development,  to  cost  about  $2,000.- 
000.  SutelifTe  &  Ncelands,  New  Liskeard. 
are    engineers. 

TORONTO,  OXT. — The  Hydro-Electric 
Fower  Commission  will  soon  apply  to  the 
provincial  government  for  approval  of 
plans  for  primary  line  extensions  covering 
175  miles,  to  e..si  Mhout  $375,000.  The 
n.vdro-El-rtric  i  "nmniission  is  to  proceed 
with  work  in  the  townships  of  Xepean.  Ed- 
wardsburg.  Xottawasaga.  Howich.  Salt- 
fieet,  Xiagara.  Howard.  Ancaster,  I>or- 
chester,  Beverly,  Sandwich  and  West 
Flamboro. 
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Alabama  Light  and  Traction  Associa- 
noN.  Secretary-treasurer.  J.  P.  Ros.s.  L.ir- 
mingham  Railway.  Light  &  Powor  (  o. 

AMERICAN  Association  of  „EKr,iNKKRS^ 
Secretary,  C.  E.  Drayer.  63  East  Adams 
St..  CliicaKO.   III. 

AMEUicA.N-  Electric  Railway  associa- 
tion" Secretary.  B.  B.  Burritt.  8  NVest 
10th  St..  N'W  York  City.  Anmiul  conven- 
tion. Atlantic  City.  N.  J..  Oct.  3-7. 

AMERICAN  Electrochemical  Society 
Secretary  Prof.  J.  W.  Richards.  Lehigh 
University.  Bethlehem.  Pa.  Annual  meet- 
ing. Lake  riacid.   -N.    V..  Scpl.    J!i-i).l.    1. 

American  Engineering  Standards  Com- 
mittee. Secretary.  P.  G.  Agnew,  J9  W. 
39tli  St..  New  York  City. 

American  Institute  of  Consulting  En- 
gineers, INC.  Secretary.  F.  A.  Molitor.  35 
Nassau  St..  New  York  City. 

AMERICAN  Institute  of  Electrical  En- 
r-iiMFi.'iis  Secretarv.  1' .  L.  Hutchin.son.  ii 
West  39th  St,  New  York  City.  Board  of 
directors  nieets  monthly.  ,  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country. 

AMERICAN  Physical  Society.  Secretary. 
Dayton  C.  Miller,  Case  School  of  Applied 
Science.  Cleveland.  Oluo. 

AMERICAN  Society  for  Testing  Mato- 
RIALS.  Secretary-treasurer.  C.  L.  Warwick, 
1315  Spruce  St..  Philadelphia.  Pa. 

AMERICAN  Welding  Society.  Secretary. 
H  C  Forbes,  29  W.  39th  St.,  New  York 
city. 

ARKANSAS  Utilities  Association.  Sec- 
retary,    S.     E.     Dillon.     Hot     Springs.     Ark. 

associated  Manufacturers  of  Elec- 
tricai,  Si'pn.iES.  General  secretary,  C.  E. 
Dustin,    30    East    42d    St..    New    York    City. 

Association  of  Edison  Illuminating 
Companies.  Secretary.  Preston  S.  Millar, 
Electrical  Testing  Laboratories,  New   York. 

Association  of  Iron-  and  Steel  Elec- 
trical Engineers.  Secretary,  John  F. 
Kellv.  Empire  Building.  Pittsburgh.  Pa. 
Annual  convention.  Chicago,  111.,  Sept.  19- 
2i. 

Association  of  Municifat.  Electrical 
Utilities  of  Ontario.  Secretary.  S.  R.  A. 
Clement  190  University  Ave.,  Toronto. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer.  .Joseph  A. 
Andreucetti,  Chicago  &  Northwestern  Kail- 
way,    Chicago.    111. 

British  Cohtmbia  association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer. Capt.  W.  J.  Conway-.  406 
Yorkshire   Building.   Vancouver,    B.   C. 

Canadian  Electrical  .Association,  affili- 
ated with  N  E.  T,.  A  Secretary-treasurer 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,   Montreal.   Canad:'. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
M.  B.  W.  Baker,  Denver,  Col.  Annual  con- 
vention Glenwood  Springs.  Col..  Sept.  19. 
20  and   21. 

Conference    Club.       Secretary.    Sullivan 

\V.  Jones.  19  West  44th  St..  New  York  City. 

Eastern  New  York  Section.  N    K  L.   A. 

Secretary,  J.   L.   Hemphill,  General  Electric 

Co..  Schenectady,    N.   Y. 

Ei  FCTRic  Hoist  Manufacturers'  Asso- 
ciation Secretary-treasurer,  E,  Donald 
ToUes,  52  Broadway.  New  York  City. 

Electric  Furnace  Association.  Secre- 
ret-iiv  Dr  C  G  Srhlii  iLibcrg,  Wcsting- 
housc 'Electri<-  &  .Maiuifa.  uirii  ;;  Co.,  East 
Pittsburgh,    Pa. 

Electrical  Manufacturers'  Club.  Sec- 
retary. F.  L.  Bishop.  Hartford  Faience  Co.. 
Hartford.  Conn. 

Electrical  Manufacturers'  Council. 
Executive  secretary,  Frederic  Nicholas.  52^ 
5th  .\v.  ..  New  York  City. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place,  New 
York    City. 

Electrical  Surri.v  Jorbers'  Association. 
Gener.al  secretarv,  Franklin  Overbaugh.  411 
South   Clinton  St.,  Cliicago,  111. 

Electrical  Sitply  Jobbers'  Associa- 
tion, Atlantic  Division.  Secretary.  E. 
Donald  Tollcs,  52  Broadway.  New  York 
City. 

Electrical  Supply  Jobbers'  Association, 
Pacific  Coast  Division.  Secretary,  Albert 
H.  Elliot,  502  Flatiron  Building,  San  Fran- 
cisco,  Cal. 

Electrical  Trade  Association  of  Can- 
ada. Secretarv.  William  R.  St.ively.  Royal 
Insurance  Building,    Montreal,   Canada. 

Electric  Pov^er  Club.  Secretary,  C.  H. 
Koth,    1410    West    Adams    St,.   Chicago,    IIL 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Empire  State  c;as  a.nd  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York  City.  .A.nnual  convention.  Lake  Placid. 
N.    Y..  Oct.   6-7. 

Florida  E.ngineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville.  Fla. 

Great  Lakes  Division.  N.  E.  L.  .\.  Sec- 
retary. R.  V.  Prather,  305  De  Witt  Smith 
Ijklg.,  Springfield.  111.  Annual  convention. 
French  Lick  Springs,  Ind..   Sept.    21-23. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather,  Spring- 
Held,  111. 

Illuminati.ng  Engineering  Society. 
General  secretary,  Clarence  L.  Law.  Sec- 
tions in  New  York,  Philadelphia.  Pitts- 
burgh, Cleveland.  Chicago  and  Boston.  An- 
nual convention.  Rochester,  N.  Y.,  Sept. 
26-29. 

Indiana    Electric    Light    Association. 
Secretary,  Thomas   Donohue.  Lafayette,  Ind. 
Industrial    Electric    Heating    Associa- 
tion.       Secretarv.      Homer      Kunz,      Toledo 
Railways    &    Light    Co.,    Toledo,    Ohio. 

iNSTiruTE  OF  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New  York.  New  York. 

International  .Association  of  Munici- 
pal Electricians.  Secretary.  C.  R.  George, 
Houston.  Tcv.  .\nnual  convention.  I'olorado 
Springs.  Col.,  S<pt.    B-IO. 

International  Electbotechnical  Com- 
mission (internalioiiai  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria 
St.,  Westminster,  London.  S.  W.,  England. 

Iowa    Section,    N.    E.    L.    .-V.      Secretary- 
treasurer,    M.    G.    Linn.    Des    Moines,    Iowa, 
Jovian       Order.         Jupiter       iprcsident), 
Arthur  J,   Binz,  Houston.  Tex. 

Kansas  Public  Service  association. 
Secretary-treasurer,  W.  W.  Austin,  Cotton- 
wood   Falls,    Kan. 

Michigan    Section,   N.    E.    L.    A.      Secre- 
tary,   Herbert    Silvester,    Ann    Arbor.    Mich. 
Mississippi    Electric   Associatio.n,   affili- 
ated with  the  N.   E.  L.  A.     Secretary,  E,  S. 
Myers.   Vicksburg.   Miss. 

Missouri  Association  of  Public  Utili- 
ties Secretarv-treasurer,  F.  D.  Beardslee, 
315  N.  12th  St.,  St.  Louis,  Mo. 

National  .Association  of  Electrical 
Contractors  and  Dealers.  Secretary.  W. 
H.  Morton.  110  Wi^st  40th  St..  New  York 
City.  N.  Y.  State  associations  in  .Alabama. 
Arkansas,  Connecticut,  Georgia.  Kansas, 
Illinois,  Indiana,  Iowa,  Louisiana.  .Mary- 
land, Massachusetts,  Michigan,  Minnesota. 
Missouri,  New  Jersey,  New  York.  Ohio. 
Oregon.  Pennsylvania,  Tennessee  and  Wis- 
consin. 

National  Council  of  Lighting  Fixture 
Manufacturers.  Secretary,  C.  W.  Hoff- 
richter,  S410  Lake  Ave..  Cleveland,  Ohio. 
National  Association  of  Electi-.h-at. 
I.vspectors.  Secretary-treasurer.  William 
L.  Smith,  Northeastern  College.  Boston, 
Mass, 

National  Association  of  Railway  and 
Utility  Commissio.ners.  Secretary.  James 
B.  Walker,  Public  Service  Commission  of 
the  State  of  New  Y'ork. 

National  Electric  Light  Association. 
Executive  manager,  M.  H.  Aylesworth,  29 
West  39th  St.,  New  Y'ork  City. 

National  Electrical  Credit  .Associa- 
tion. Secretary.  Frederic  P.  Vose.  1350 
Marquette  Building.  Chicago.  111. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee.  Ralph 
Sweetland.  141  Milk  St..  Boston.  Mass. 
Nebraska  Section,  N.  E.  L.  A.  Secre- 
tarv-treasurer, H.  M.  Davis,  Brandels 
Theatre  Bldg-.  Omaha.  Neb.  Annual  con- 
vention, Omaha,   Neb.,  Sept.   11   and  i:.. 

New  England  EIlkctrical  Credit  .Asso- 
ciation. Secretary".  Alton  F.  Tupper.  15 
State  St.   Boston.   Mass. 


New  England  Geographic  Ditision, 
N.  B.  L.  a.  Secretary.  Miss  O.  A.  Bursiel. 
149  Tremont  St.,  Boston,  Ma.-s.  Annual 
meeting.   New   London,    Conn.,   Sept.    6-9. 

New  Mexico  Electrical  Associatio.n. 
.Secretary-treasurer,  Charles  E.  Twogood. 
Albuquerque,  N.  M. 

New  York  Electrical  Credit  Associa- 
tio.n. Secretary.  W.  J.  Kreger.  47  W.  34tli 
St.,  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St.. 
New  York  City. 

North  Ce.ntral  Geographic  Division, 
N.  E.  I„.  A.  Secretary.  H.  E.  Young.  Min- 
neapolis   General    Electric   Co.,    Minneapolis. 

Northwest  Geographic  Division,  N.  E. 
L.  A.  Secretary-treasurer,  .Stacy  Hamilton, 
Portland  Railway  Light  &  Power  Co..  Port- 
land, Ore. 

Ohio  Electric  Light  Association.  Sec- 
retary. D.  L.  Gaskill,  Greenville.  Ohio. 

Ohio  Society  of  Mechanical,  Elec- 
trical AND  Steam  Engineers.  Secretary. 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary. H.  A.  Lane.  611  State  National 
Bank  Building,  Oklahoma  City. 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary.  S.  H.  Taylor,  Elec- 
tric Railwa.v  &  Manufactur-i  •;■  Supply  Co.. 
San    Francisco.   Cal. 

Pennsylvania  Electric  Association, 
State  Section  N.  E.  L.  A.  Secretary.  H.  M. 
Stine,  211  Locust  SL.  Harrisburg.  Pa.  An- 
nual convention,  Bedford  Springs.  Pa..  S.*pL 
7-10. 

Public  Service  Association  of  Virginia. 
Secretary,  R.  M.  Booker,  Newport  News  & 
Hampton  Railway,  Gas  &  Electric  Co.. 
Hampton,  Va. 

Public  Utilities  Associatio.n  of  West 
ViRGi.NiA.  Secretary.  A.  Bli.ss  McCrum. 
Charleston,   W.    Va. 

Radio  Club  of  America.  Secretary.  T.  J. 
Styles,  1112  S.  Curtis  Ave..  Richmond  Hill. 
Queens   borough.   N.    Y. 

Rocky  Mountain  Geographic  Division, 
N.  E.  L  A.  Secretary.  A.  C.  Cornell.  Den- 
ver. Col.  -Annual  convention.  C.KnwooJ 
Springs.   Col..    Sept.    19.    20    and    21. 

Society  for  Electrical  Developue.nt, 
Inc..  Assistant  to  the  president.  W.  L 
Goodwin,  Guaranty  Building,  522  5th  Ave.. 
New  York  City. 

Society  for  the  Promotion  of  Engi- 
NEERi.NG  Education.  Secretary,  Dean  F 
L.  Bisliop,  University  •-■•f  Pittsburgh.  Pitts- 
burgh,   Pa. 

SOUTHEASTER.N  GEOGRAPHIC  DIVISION 

N.  E.  L.  -A.  Secretary-treasurer,  Charles  A. 
Collier.     Georgia     Railway     &     Power     Co., 

.\tlanta,  Ga  .\nnual  convention.  Clialta- 
nooga,  Tenn.,  Oct.  17,   IS  and   19. 

SOUTHWESTERN         GEOORAPHIC         DIVISION 

N.  E.  L.  A.  Secretary.  H.  -A.  Lane.  Okla- 
homa Utilities  Association.  Oklahoma  Cit.v.. 
Okla. 

Southern  California  Electrical  Con- 
tractors A.vD  Dealers'  .AssociATio.N.  Set-- 
retarv-treasurer.  J.  E.  Wilson.  4  2.i  Con.-^oli- 
dated'  Realty  Building.  Los  Angeles,  Cal 

fOUTHWESTERN    ELECTRICAL    AND    GAS    AS- 

s  ^lATioN.  Secretary.  H.  S.  Cooper.  403-4 
Slaughter  Building.  Dallas.  Tex. 

Southwestern  Society  of  Enointkrs. 
.■^  >retary.  C.  E.  Barglebaugh.  721  First 
National   Bank    Building.   El    Paso.   Tex. 

Toronto  Electrical  Contractors'  .asso- 
cuTioN.  Secretarv.  E.  F.  W.  Salisbury. 
615  Yonge  St..  Toronto.  Oni. 

Tri-State  Water  and  Light  Associa- 
tion. Secretary-treasurer,  W.  F.  Steiglitx. 
Columbia.  S.  C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer. A.  B.  Marsden.  Kutlaiui 
Vermont. 

Western  Association  of  Electrical  In 
spectoes.  Secretary.  W.  S.  Boyd.  175  West 
Jackson  Blvd..  Chicago.  111. 

Western  Society  or  Enginkeks.  Elec- 
trical Section.  Secretary.  K.  ."^  Nether- 
cut.  1735  Monadnock   Block.  Ciiicago.  Ill 

Wisconsin  Electrical  .Association  Sec- 
retarv. W.  M.  Chester.  IIOS  First  National 
Bank  Building.  .Milwaukee.  Wis. 

Wyoming  I'TiLunES  .Association.  Secre- 
tary. C.  Luscombe.  Cheyenne  Light.  Fuel  * 
Power  Co..  Cheyenne.  Wyo. 
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Better  Business  Is  Coming — 
Prepare  for  It  Now 


B 


USINESS  revivals  come  with- 
out the  blare  of  trumpets.  Fre- 
quently they  are  under  way 
before  their  arrival  is  realized, 
and  it  requires  evidences  of  increases  in 
the  business  of  associates  and  competitors 
whose  operating  policies  combine  bold- 
ness with  caution  to  awaken  a  confidence 
in  the  future.  Preparedness  for  better 
times  amid  talk  of  depression  is  the  his- 
tory of  stable  organizations  made  stronger 
at  the  e.xpense  of  the  wavering  ones.  Busi- 
ness is  good  or  bad  according  to  the 
standard  which  the  individual  uses  in 
making  his  comparison.  If  compared 
with  the  feverish  demands  and  production 
at  the  height  of  the  war,  it  is  bad  ;  if  com- 
pared with  the  past  nine  months,  it  is  not 
so  bad.  Contrasted  with  the  year  1915 
the  comparison  is  still  more  favorable, 
and  certainly  business  is  not  worse  than  in 
the  panic  of  1907  and  1908.  The  diffi- 
culty comes  in  placing  the  proper  inter- 
pretation on  the  needs  of  American  indus- 
tries when  producing  more  small  orders 
at  small  profits  and  fewer  large  orders 
at  large  profits. 

No  one  thinks  for  a  minute  that  Amer- 
ican business  has  contracted  an  incurable 
malady.  Many  see  certain  signs  of  con- 
valescence. Yet,  just  as  no  one  e.xpects 
a  very  sick  person  to  run  breathlessly  to 
a  doctor,  but  expects  the  doctor  to  go  to 


the  patient,  so  also  must  the  American 
business  man  seek  out  his  customers  who 
need  attention.  Patiently  sitting  by  and 
waiting  for  natural  forces  to  run  their 
course  in  the  recovery  of  business  is 
neither  scientific  nor  economical.  It  is 
more  likely  to  be  disastrous  to  the  surplus 
and  reserves  that  have  been  set  up  for 
just  such  contingencies.  In  good  times 
as  well  as  bad  confidence  in  the  future 
must  be  accompanied  by  an  intelligent 
combination  of  boldness  and  caution.  But 
this  combination  must  have  as  its  basis 
economic  facts  and  a  careful  analysis  of 
the  needs  of  all  industry. 

The  furnishing  of  such  business-build- 
ing data  has  always  been  one  of  the  fun- 
damental planks  in  the  editorial  service 
of  the  Electrical  World,  and  in  obtain- 
ing them  the  publishers  have  never 
restricted  expense.  At  this  time  an 
exhaustive  economical  survey  of  all  phases 
of  business  in  the  electrical  industry  is 
being  conducted.  The  results  will  appear 
in  the  Oct.  8  issue.  These  results  as  thus 
far  obtained  are  most  optimistic  and  jus- 
tify the  opinions  that  have  been  heretofore 
expressed  editorially  concerning  the  sta- 
bility of  the  electrical  industry  and  its 
ability  to  make  an  early  recovery.  We 
believe  that  better  business  is  not  far  dis- 
tant, and  our  slogan  is  "Prepare  for  it 
now." 


Robert 

Andrews 

Millikan 

Scientist  and  educator  who 
has  gained  worldtcide  dis- 
tinetion  for  original  re- 
searches in  physical  science 
will  direct  extensive  in- 
vestigations in  transmis- 
sion of  electrical  energy  at 
high  potentials. 


EV11>I0NTKS  or  tlu-  piiK-tioal  aiipli- 
oation  of  scientiflc  lesoaroh  and 
adequate  support  from  the  indus- 
tries benefited  are  liealtliy  si^ns  in 
American  engineering.  Tlieory  and 
practice  originally  started  witliout  much 
mutual  recognition.  They  have  just 
now  reached  the  stage  of  good  under- 
standing. In  time  thev  mu.st  become 
iiiseparal)lc.  for  if  necessity  is  the 
mother  of  invention,  economical  pi-oduc- 
tion  and  operation  is  the  mother  of 
scientific    research. 

From  the  Pacific  Coast  comes  an- 
other example  of  hroad  vision  and  co- 
operation of  scientists  and  business  men 
in  the  appointment  of  Dr.  Robert  A. 
Millikan  as  director  of  tlie  Norman 
Bridge  Laboratory  of  Physics  at  thi> 
California  Institute  of  Technology  and 
chairman  of  the  executive  council  of 
the  institution.  Besides  being  selected  to 
build  up  a  school  of  science  and  engi- 
neering of  the  first  rank.  Dr.  Millikan 
was  able  to  attract  the  co-operation  of 
the  Southern  California  S;dlson  Com- 
pany in  the  erection  of  a  biglt-tension 
laboratory  that  will  represent  an  in- 
vestment of  about  $75,000.  Here  ex- 
tei:sive  investigations  of  the  problems 
in  the  transmission  of  electrical  energy 
at     high     potentials    will     W     conducted 


jointly  by  the  engineers  of  the  company 
and  the  staffs  of  the  physics  and  elec- 
trical engineering  departments  of  the 
institute  under  the  direction  of  Dr.  Mil- 
likan. 

To  the  worldwide  distinction  which 
nr.  Millikan  has  gained  from  his  origi- 
nal researches  in  all  ph;ises  of  physical 
science  words  of  eulogy  will  add  little. 
SuHice  it  to  say  that  he  is  among  the 
foremost  American  scientists,  with  an 
unusual  ability  to  Interpret  the  results 
of  his  investigations  In  practical  bene- 
fits to  mankind  as  well  as  in  additions 
to  the  unsurveyed  realms  of  scientific 
knowledge.  He  Is  best  known  for  his 
r«.'.earches  on  Ibe  structure  of  matter 
and  the  behavior  of  the  individual 
electrons. 

I>r.  Millikan  was  born  March  22.  1868. 
at  Morrison.  III.,  and  was  graduated 
from  Oberlin  College  in  1891.  He  re- 
ceived the  degree  of  A.M.  from  Oberlin 
in  1892  and  the  degree  of  Ph.D.  from 
Columbia  I'niversity  in  1895.  During 
189.';  and  189fi  he  studieil  at  Berlin  and 
tloltingen.  and  he  lu-came  a  member  of 
the  staff  of  the  physics  department  at 
the  University  of  Chicago  in  the  latter 
.year.  He  has  since  received  the  honor- 
ary degree  of  doctor  of  science,  in  recog- 
nition of  bis  scientific  attainments,  from 


oberlin  College.  Northwestern  Iniver- 
sity.  the  l'ni^■ersity  of  Pennsylvania. 
Cohmtbia  Unlversit.v  and  Amherst  Col- 
lege. In  1913  the  Comstock  prize  was 
awarded  to  Dr.  Millikan  for  his  re- 
searches in  electricity  by  the  National 
.\cademy  of  Sciences.  He  was  th>' 
Hitchcock  lecturer  at  the  Tniversity  of 
California  in  1917  and  Clark  lecturer 
at  .\mherst  in  the  same  year.  During 
the  war  Dr.  MlUlkan  served  as  vit*^-- 
cbairman  of  the  National  Uesearch 
(■"ouncll.  as  lieutenant-colonel  in  the  Sig- 
nal Corps  and  as  chief  of  the  science 
and  research  division  of  the  Signal 
Corps. 

Dr.  Millikan  Is  foreign  secretary  of 
the  National  Academy  of  Sciences  and 
a  member  of  the  .\merican  Philo.-'ophical 
Society,  and  he  has  been  named  honor- 
ar\'  member  of  the  ltov.il  Institution 
(Ixindon)  and  of  the  Social*  Batave  de 
I'hIIo.sopbie  Kxpf  rimentale  of  Rotter- 
dam. He  was  president  of  the  .\meri- 
can  Physical  Society  from  1916  to  1918. 
He  is  the  author  of  textbooks  on  phys- 
ics which  are  extensively  used,  of  a 
book  on  "The  ICU-ctron"  and  of  numer- 
ous scientific  papers.  Dr.  Millikan  has 
had  a  part-time  connection  with  the 
t^alifornia  Institute  of  Technology  since 
1917. 
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Shall  Economics  or  Politics  Decide 
the  Muscle  Shoals  Case? 

THE  goal  of  the  electric  light  and  power  industry 
is  a  vast  interconnected  network  of  generating  sta- 
tions and  transmission  systems  serving  great  sections 
of  the  country.  As  in  probably  no  other  branch  of 
industrj%  economy  and  reliability  are  best  secured  by 
such  interconnection  and  centralization.  It  is  the 
sine  qua  imn  of  efficiency  and  conservation.  By  this 
means  the  benefits  of  electricity  are  brought  to  the 
smallest  village  as  well  as  to  the  largest  city,  and 
continuity  with  low  cost  of  service  is  assured.  Water 
power  helps  water  power,  steam  helps  steam,  and  both 
assist  each  other  in  a  way  that  begets  a  maximum  of 
service  with  a  minimum  of  investment.  This  is  sound 
engineering  and  good  economics.  For  that  reason  gov- 
ernment engineers,  long  before  the  question  of  sale 
came  up,  laid  particular  stress  on  the  great  economy 
possible  from  linking  the  Muscle  Shoals  developments 
with  the  large  interconnected  system  already  in  ex- 
istence in  the  southeastern  section  of  the  countn.'.  They 
therefore  emphasized  the  desirability  of  legislation  un- 
der which  Muscle  Shoals  power,  then  as  now  inhibited 
by  law  from  interconnection  with  private  enterprise. 
might  take  its  appropriate  place  with  the  Southern 
power  scheme.  Nothing  else  than  a  careful  survey  and 
an  engineering  analysis  of  the  power  situation  in  Ala- 
bama and  Georgia  led  them  to  this  conclusion,  and  in 
the  light  of  Mr.  Ford's  offer  for  Muscle  Shoals  their 
finding  is  most  interesting. 

The  crucial  question  which  awaits  an  answer  is,  will 
the  government  follow  the  advice  of  its  own  engineers, 
made  after  a  careful  study  of  the  general  power  situa- 
tion, or  will  it  disregard  their  recommendations  and  ac- 
cept Mr.  Ford's  offer,  which  is  admittedly  against  pub- 
lic policy  and  economically  unsound?  C'ertainly  we  have 
rea.son  to  expect  that  in  such  a  case  economics  and  not 
politics  will  prevail  and  that  Muscle  Shoals  must  eventu- 
ally be  operated  as  a  public  utility  and  interconnected 
with  the  other  Southern  power  systems  for  the  benefit 
and  further  development  of  the  Southeastern  States. 
The  logic  of  the  situation  is  plain,  and  there  can  be  no 
other  conclusion. 

Manufacturing  Taking  Turn 
for  the  Better 

NORMAL  production  in  the  electrical  industry  with- 
in a  short  while  is  indicated  in  a  survey  made  by 
the  Electrical  World  among  manufacturers  of  elec- 
trical apparatus  and  supplies.  Depression  has  about 
run  its  course,  and  from  now  on  a  change  for  the  bet- 
ter should  be  distinctly  noticeable.  Nothing  short  of  an 
exaggerated  spirit  of  pessimism  can  account  for  the 
long-deferred  return  to  prosperous  times.  The  wonder 
is  that  thev  are  not  alreadv  here.     Stocks  of  all  kinds 


certainly  must  be  at  a  very  low  ebb,  and  the  futility 
of  continuing  a  hand-to-mouth  purchasing  policy  when 
liquidation  has  run  its  course  ought  to  be  apparent. 
The  electric  public  utilities  have  sold  .securities  exceed- 
ing in  amount  by  25  per  cent  those  sold  last  year.  Indeed, 
the  total  new  capital  raised  this  year  almost  equals  that 
raised  by  the  steam  i-ailroads  of  the  country  and  ex- 
ceeds that  raised  by  all  other  groups,  including  foreign 
governments,  with  the  exception  of  municipalities  and 
railroads. 

Only  a  fifth  of  the  new  capital  in  hand  is  required 
for  refunding,  so  that  the  appropriations  for  new  plants, 
additions,  extensions  and  betterments  must  have  their 
effect,  although  other  business  must  approach  normal 
before  the  electrical  manufacturing  industry  can  take 
its  wonted  place  in  the  indu.strial  world.  Depression 
has  not  visited  the  manufacturers  of  communication 
systems.  These  have  enjoyed  and  will  continue  to  enjoy 
normal  business.  Nor,  for  obvious  reasons,  have  the 
manufacturers  of  the  smaller  electrical  supplies  been  so 
hard  hit  as  the  manufacturers  of  heavier  apparatus. 
When  the  billion  dollars  appropriated  by  Congress  for 
farm  credits  and  the  half-billion  dollars  made  available 
to  the  railroads  begin  to  flow  through  the  arteries  of 
commerce  it  is  certain  that  manufacturers  of  heavj* 
equipment  will  experience  better  times.  In  the  mean- 
time it  is  enough  to  know  that  business  conditions  in 
the  indu.stry  have  turned  the  corner  and  that  more 
prosperous  times  are  not  far  off. 


AMO; 
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Merchandising.  Not  Technical.  Viewpoint  .Must 
Prevail  in  Power-Factor  Rate  Schedules 

^MONG  the  causes  contributing  to  delay  in  establish- 
ig  a  satisfactory  basis  for  considering  power  fac- 
tor in  rate  schedules  is  the  complication  that  has  so 
far  attended  the  attempt  to  enforce  power-factor 
clauses.  A  re'.ent  analysis  of  the  National  Electric 
Light  Association's  rate  book  reveals  that  a  large  num- 
ber of  the  schedules  having  these  clauses  are  used  by 
Pennsylvania  companies  where  the  growth  of  industrial 
load  has  forced  the  plant  peak  loads  to  the  working 
hours  of  the  day  and  intensified  the  power-factor  prob- 
lem. The  clauses,  however,  are  largely  confined  to  the 
schedules  that  affect  the  large  user,  and  observation 
indicates  that  there  has  been  little  effort  to  enforce  even 
the.se  clauses  because  of  the  complication  and  difliculty 
involved  in  placing  the  records  in  such  shape  that  the 
customer  can  see  the  reason  for  the  charges.  This 
situation  constitutes  an  important  phase  of  the  work  of 
the  committees  that  are  charged  with  the  task  of  inves- 
tigating the  problem. 

With  the  technical  solution  of  the  problem  must  come 
a  statement  of  the  ba.ses  for  power-factor  adjustments 
that  will  not  force  the  sales  departments  of  the  centr>l- 
station  companies  to  involve  the  consumer  in   compli- 
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cated  technical  details  that  he  has  neither  the  inclina- 
tion nor  the  ability  to  comprehend.  The  success  of 
any  recommendations  that  committees  may  make  will 
depend  altogether  on  the  ability  of  the  salesman  to  con- 
vey the  idea  to  the  ultimate  consumer,  which  means  the 
American  public.  From  the  results  of  studies  now 
under  way  it  is  reasonable  to  expect  that  rate  schedules 
will  gradually  undergo  marked  changes.  Before  this  can 
be  done  the  methods  must  pass  the  scrutiny  of  state 
commissions  and  probably  in  many  cases  that  of  the 
courts  also.  This  means  that  the  discussions  of  the 
problem  will  not  be  confined  within  the  industry.  Any 
recommendations  that  the  committees  make  must  be, 
therefore,  in  language  non-technical  men  can  readily 
comprehend. 

Any  other  result  than  this  will  mean  wasted  time 
for  those  concerned  in  the  investigation  work.  With 
recommendations  properly  stated  after  the  technical 
basis  is  determined,  the  battle  for  the  establishment 
of  the  power-factor  basis  of  charging  for  service  will 
be  nine-tenths  won.  In  brief,  the  technical  must  be 
subordinated  to  the  merchandising  viewpoint  in  this  as 
in  all  phases  of  general  business. 


for  the  use  of  temperature-recording  apparatus  and 
automatic  positive  cut-off  and  cut-in  switches  appeal  so 
strongly  to  many  industrial  executives  that  relative  cost 
becomes  a  purely  secondary  consideration.  More  cost 
data  are  needed,  but  the  decision  to  install  electric 
heating  often  hinges  on  other  factors. 


Time  to  Consider  Substitution 
of  Copper  for  Steel  Wire 

MANY  steel-wire  lines  have  been  erected  in  the  last 
few  years  where  small  loads  had  to  be  carried  at 
considerable  distances  from  the  main  transmission  lines 
and  where  there  was  little  likelihood  of  these  loads  be- 
coming den.se.  Under  these  conditions  and  at  that  time, 
when  copper  prices  attained  unparalleled  values,  such 
practice  was  usually  justified,  but  conditions  have 
changed.  There  is  greater  necessity  for  considering 
conductor  losses  than  previously,  and  since  copper  is 
now  lower  than  it  has  been  for  seven  years  it  is  pos- 
sible that  installations  will  be  found  where  substitution 
of  copper  for  steel  will  be  warranted  on  economic 
grounds.  The  losses  in  iron  and  steel  wire  have  always 
been  recognized,  but  it  may  pay  readers  who  are  oper- 
ating iron-wire  lines  to  study  the  data  on  page  515  of 
this  issue  of  the  Electrical  World  and  make  their 
own  economic  balances. 


Where  Industrial  Heating 

by  Electrical  Methods  Scores 

INDUSTRIAL  engineers  who  have  installed  well-de- 
signed and  carefully  applied  electric  heating  equip- 
ment in  process  work  formerly  carried  on  by  steam  or 
gas  are  often  amazed  by  the  increase  in  production 
resulting  from  the  most  modern  methods.  Men  whose 
lives  have  been  spent  in  the  purely  electrical  field  often 
have  little  conception  of  the  difficulties  under  which 
their  mechanical  brethren  have  labored  in  trying  to 
utilize  less  flexible  and  cleanly  means  of  localized 
heating  in  and  about  specialized  machinery.  Uneven 
expansion  of  steam  piping  carried  inside  rotating  shafts 
has  sometimes  resulted  in  sagging  and  breaks,  followed 
by  flooding  of  costly  material  in  adjacent  departments; 
intense  discomfort  due  to  the  use  of  open-flame  burners 
has  made  it  hard  to  maintain  production  at  special 
machines  in  hot  weather,  and  dirt  and  drippings  have 
contributed  in  numerous  installations  to  impair  the 
quality  of  the  material  in  process.  The  cleanliness  of 
industrial  heating  by  electrical  methods,  the  wonderful 
flexibility  of  control  associated  with  these  and  the  field 


Influence  of  Newspapers  in  Electrical 
Problems  of  Public  Interest 

AT  LEAST  one  great  metropolitan  newspaper  has 
iXnot  only  made  the  discovery  that  comparatively 
few  fires  can  be  traced  to  defective  wiring  but  also  sees 
the  need  for  enlightening  the  general  public  regarding 
the  safety  of  electric  wiring  and  the  responsibility  for 
electrical  fires  when  they  do  occur.  In  an  editorial 
about  half  a  column  long,  headed  "Faulty  Insulation" 
and  commenting  on  the  recent  fire  on  the  army  piers  at 
Hoboken,  N.  J.,  the  New  York  Times  recently  made  the 
following  observations: 

"Indeed,  whenever  the  authorities  don't  know  how  a 
fire  started  they  attribute  it  to  faulty  insulation.  .  .  . 
It  is,  of  course,  possible  that  the  North  River  pier  fire 
was  due  to  faulty  insulation.  If  it  was,  the  officers 
responsible  for  the  upkeep  of  the  property  are  responsi- 
ble for  the  faulty  insulation.  If  the  wiring  on  the  piers 
was  done  as  it  should  have  been  in  the  beginning  and 
was  kept  under  intelligent  inspection,  there  was  no 
chance  for  faulty  insulation.  If  the  work  was  not  done 
well  originally  or  if  inspection  and  repairs  were 
neglected,  the  insulation  may  have  gone  wrong.  In 
that  case  the  blame  rests  with  the  men  charged  with 
upkeep  of  the  plant. 

"The  fact  is,  the  charge  that  faulty  insulation  is 
responsible  for  fires  is  a  convenient  way  of  hiding  igno- 
rance. Nobody  is  likely  to  come  to  the  defense  of  the 
wiring.  Far  fewer  fires  than  are  generally  supposed 
originate  in  electric  apparatus,  and  such  apparatus  is 
as  safe  as  any  human  device  can  be  when  it  is  properly 
installed  and  treated." 

The  influence  of  such  straightfor^va^d  editorial  com- 
ment in  a  serious  newspaper  is  far-reaching  among  the 
business  men  and  taxpayers  of  any  community.  The 
blame  for  the  failure  of  more  of  it  to  appear  lies  squarely 
on  the  shoulders  of  every  electrical  man  who  in  any 
way  is  responsible  for  the  good  name  of  electric  ser- 
vice in  his  city,  town  or  hamlet.  Editors  of  reputable 
newspapers  as  a  rule  strive  to  protect  the  business  in- 
terests of  their  community,  and  when  they  are  permit- 
ted to  come  into  the  iirner  councils  for  facts  and  data 
on  which  to  form  their  opinions  of  any  question  of  pub- 
lic interest  there  is  less  chance  than  otherwise  for 
garbled  facts  and  antagonistic  viewpoints.  In  fact,  it 
is  only  when  responsible  representatives  of  respectable 
newspapers  are  kept  on  the  outside  looking  in  and  are 
handed  brief  scraps  of  carefully  worded  generalities 
that  their  suspicion  is  aroused  and  their  instinct  for 
news  forced  into  unreliable  channels,  with  the  resulting 
publication  of  unfortunate  statements  that  full  confi- 
dence and  details  of  the  situation  freely  given  might 
have  prevented.  The  newspaper  wields  a  great  influence 
over  public  opinion,  an  influence  which  every  public 
utility  manager,  electrical  contractor — in  fact,  ever>' 
electrical  man — can  help  to  expand  to  the  benefit  of  the 
electrical  industry  if  the  aid  of  editors  and  news  gath- 
erers is  cultivated  and  counsel  with  them  is  sought  from 
the  self-interest  viewpoint  of  electric  service  in  com- 
munity development. 
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The  Public  Is  Prepared  to  Pay 
for  Essential  Service 

DESPITE  the  burden  of  high  material  and  labor 
costs,  public  utility  service  must  continue  to  ex- 
pand. It  has  long  since  become  a  necessity  of  life,  and 
as  such  it  will  be  developed  and  provided,  for  the  public 
wants  it.  To  rail  against  plant  expansion  to  meet  a 
growing  demand  for  service,  as  did  a  recent  speaker  in 
a  commission  hearing,  simply  because  such  enlarge- 
ment of  facilities  is  costly,  leaves  the  public 
unsatisfied. 

Wise  managers  of  central  stations  have  "played 
safe"  during  the  war  in  committing  their  companies  to 
line  extensions  of  dubious  profit,  but  as  the  tide  of 
public  demand  for  service  rises  the  time  comes  when 
the  sei'vice  must  be  furnished.  Guarantees  may  be 
required  of  a  reasonable  amortization  of  the  extra  in- 
vestment; initial  rates  may  be  established  to  offset 
temporary'  low  density  of  patronage,  subject  to  later 
reductions  as  business  grows,  and  customers  may  have 
to  bear  part  of  the  prime  cost  of  reaching  them,  but 
when  the  demand  for  service  attains  sufficient  head- 
way it  must  and  will  be  supplied.  If  the  public  makes 
up  its  mind  to  have  a  particular  service,  knowing  its 
true  cost,  further  argument  is  wasted  energy.  Prudent 
management  will  make  the  costs  clear  to  the  reasonable 
mind;  it  will  refrain  from  rash  ventures  in  response 
to  pseudo  public  opinion ;  but  when  the  weighted  reality 
of  the  demand  becomes  unmistakable,  notwithstanding 
present  costs,  orders  to  start  work  must  follow.  To 
know  what  the  public  wants  and  what  it  is  prepared  to 
pay  is  therefore  a  fundamental  problem  today  of  the 
utility  manager. 


Possibilities  in  Saline-Solution 
Testing  of  Waterwheels 

METHODS  of  testing  waterwheel  installations  have 
never  been  fully  satisfactory  from  the  field  stand- 
point because  of  the  complications  and  expense  in- 
volved in  preparing  for  tests  and  the  extreme  care  that 
is  required  in  the  tests  to  avoid  the  introduction  of 
errors  due  to  lack  of  care  or  experience.  A  temporary 
weir  in  a  tailrace  seldom  proves  satisfactory,  among 
other  reasons  because  it  is  almost  impossible  to  prevent 
leakage  around  or  under  the  structure.  A  permanent 
weir  presents  objections  from  an  operating  standpoint, 
and  the  difliculties  involved  in  the  Pitot  tube  method 
need  no  review.  The  last  few  years  have  brought  con- 
siderable discussion  of  saline-solution  testing,  or,  as 
some  have  called  it,  the  titration  method.  With  reason- 
able care  in  the  taking  of  readings  and  samples  and  the 
running  of  tests  over  a  sufl[icient  period  of  time  to 
insure  getting  tailrace  samples  that  are  properly  mixed 
with  the  saline  solution,  it  has  seemed  to  offer  a  much 
simpler  method,  combined  with  a  higher  degree  of  ac- 
curacy, than  any  of  the  other  means.  The  chief  difll- 
culty  is  in  "rigging  up"  to  supply  the  necessary  quan- 
tity of  salt  solution.  In  the  case  of  a  large  unit  the 
physical  difficulties  are  very  real,  but  once  these  are 
overcome  the  method  is  relatively  simple.  For  this 
rea.son  the  description  of  its  application  to  the  Kerck- 
hoff  plant  of  the  San  Joaquin  Light  &  Power  Corpora- 
tion given  elsewhere  in  this  issue  by  R.  C.  Starr  is 
timely. 

Many  have  been  led  to  believe  that  the  method 
in  so  simple  that  little  care  need  be  exercised  in  prepa- 
ration for  it.    Mr.  Starr's  description  indicates  that  the 


same  care  must  be  taken  that  would  be  taken  in  any 
other  series  of  tests.  With  this  lesson  thoroughly 
learned  study  of  the  article  with  a  view  to  applying 
the  tests  is  well  worth  while.  Whether  it  will  come 
within  the  expense  that  may  be  considered  justified  in 
any  particular  case  will  usually  depend  to  a  large  extent 
on  the  ease  with  which  the  necessary  tank  and  other 
equipment  can  be  taken  to  the  location  and  erected. 
The  actual  tests  are  comparatively  simple  and  require 
no  extraordinary  ability  or  training  on  the  part  of  the 
observers. 


Exploration  of  the  Field 
About  an  Insulator 

THE  distribution  of  potential  over  the  surface  and 
in  the  air  immediately  surrounding  a  line  insulator 
obviously  has  an  important  bearing  on  its  rating  and 
performance.  The  electrostatic  field  between  two  con- 
ductors has  a  simple  and  symmetrical  shape  in  a  few 
cases  only,  such  as  parallel  planes  or  concentric  cylin- 
ders. In  the  case  of  the  transmission  line  the  line 
conductor  and  the  point  of  support  on  the  tower  obvi- 
ously form  a  highly  complicated  relation  not  i-eadily 
permitting  modification  for  obtaining  a  symmetrical 
field.  Even  if  it  were  possible  to  propose  shapes  for 
the  line  and  tower  arm  which  would  avoid  regions  of 
high  potential  gradient  and  produce  an  approximately 
uniform  field  distribution,  the  necessity  of  protecting 
the  insulating  surfaces  from  the  weather  by  petticoats 
or  other  sheds  would  always  render  the  problem  too 
complex  for  the  simple  conditions  which  it  is  desired 
to  bring  about. 

Much  study  has  been  given  to  the  design  of  porce- 
lain insulators  with  this  problem  in  mind.  A  number 
of  theoretical  treatises,  principally  by  foreign  authors, 
have  appeared  from  time  to  time  based  on  the  dielectric 
properties  of  air  and  porcelain  and  the  shapes  and 
dimensions  of  the  insulator.  Perhaps  one  of  the  most 
important  contributions  to  this  subject  was  made  sev- 
eral years  ago  in  this  country  by  Messrs.  Chubb  and 
Fortescue,  who  pointed  out  the  importance  of  so  design- 
ing insulators  that  the  porcelain  surfaces  should  be 
either  parallel  or  perpendicular  to  the  lines  of  electro- 
static force.  Although  the  value  of  the  principle  was 
clearly  proved,  apparently  little  effort  has  been  made 
to  incorporate  it  in  the  design  of  commercial  insula- 
tors. The  difliculty  lies  in  the  open  question  as  to  the 
shape  of  the  field  distribution  and,  as  stated  above,  in 
the  complication  which  is  introduced  by  the  porcelain 
petticoat. 

Obviously  the  first  step  toward  correction  of  insu- 
lator troubles  arising  from  unsymmetrical  fields  is  a 
definite  knowledge  of  the  actual  shape  of  the  field.  It 
is  doubtful  whether  a  theoretical  analysis  of  the  highly 
irregular  conditions  found  at  transmission-line  supports 
can  be  safely  relied  on  except  in  a  very  broad  way. 
It  would  therefore  be  particularly  desirable  if  an  ex- 
perimental method  of  investigation  of  the  electrostatic 
field  could  be  devised.  Such  a  method  would  need  to 
determine  potential  gradients  which  vary  sharply  with- 
in very  short  distances  over  porcelain  surfaces  and 
through  the  air.  The  difficulty  in  measurements  of  this 
kind  is  the  fact  that  any  exploring  device  introduced 
into  the  field  will  of  necessity  have  certain  physical 
dimensions  and  would  therefore  disturb  to  a  greater  or 
less  extent  the  quantities  which  it  is  the  desire  to 
measure. 
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Electrical  Business  Has  Turned 
the  Corner 

Replies  to  Questionnaire  Indicate  that  While  Production  Declined  During  First  Half  of  Year 

from  Ti  to  52  per  Cent  of  Capacity  Renewed  Buying  Should 

Result  in  Healthy  Market  Next  Spring 


THE  worst  is  apparently  over  and  business  in 
the  electrical  industry  is  once  more  looking  up. 
Manufacturers  for  the  most  part  are  optimis- 
tic and  looking  forward  with  considerable  con- 
fidence. While  production  is  still  far  below  capacity  the 
indications  are  that  it  has  reached  the  low  point  and  to 
a  considerable  degree  is  beginning  to  increase.  Not 
a  few  manufacturers  of  electrical  materials  are  look- 
ing forward  to  next  spring,  when  they  believe  the  mar- 
ket will  again  be  healthy.  In  order  to  determine  exactly 
the  situation  in  the  production  of  electrical  and  allied 
materials  Electrical  World  directed  a  questionnaire 
to  a  number  of  manufacturers  and  from  the  large 
number  of  replies  the  following  analysis  has  been  made: 
It  would  appear  that  on  July  1,  1921,  the  electrical 
industry  was  operating  on  a  schedule  embracing  52  per 
cent  of  its  capacity.  On  Jan.  1,  1921,  electrical  manu- 
facture was  on  a  schedule  covering  about  73  per  cent 
of  its  capacity.  During  the  first  six  months  of  this  year, 
therefore,  electrical  production  has  decreased  approxi- 
mately 33  per  cent. 

Capacity  Much  Greater 

It  must  be  remembered,  however,  that  when  these 
manufacturers  turned  the  corner  into  the  year  1921 
they  had  manufacturing  capacity  probably  nearly  double 
that  existing  in  1916,  and  it  would  hardly  be  expected 
that  all  this  capacity  could  be  utilized  to  100  per  cent 
in  a  period  immediately  following  the  boom  period  re- 
sulting f  1  om  the  close  of  the  war.  A  reduction  in  man- 
ufacture was  inevitable,  but  the  essential  part  was  to 
keep  that  production  going  as  near  to  100  per  cent  as 
possible. 

It  was  just  a  year  ago  that  the  electrical  industry  ran 
into  the  head  winds  and  found  it  necessary  to  give  way 
a  little.  Much  heavy  apparatu.s  in  process  of  construc- 
tion was  continued  in  production  last  fall,  but  produc- 
tion of  supplies  and  smaller  equipment  fell  off  till  on 
Jan.  I,  1921,  it  was  about  73  per  cent  of  the  pro- 
ducing capacity  of  the  mills.  Last  spring  was  a  relative- 
ly quiet  period  and  dark  clouds  appeared  in  the  skies  of 
the  manufacturing  world  from  time  to  time.  But  none 
the  less  production  in  this  industry  decreased  only  about 
33  per  cent  more.  Considered  on  the  basis  of  mid-1920, 
electrical  production  is  off  in  the  neighborhood  of  48 
per  cent. 

The.«e  figures  should  be  considered  more  in  the  light 
of  individual  manufacturers  than  of  total  output.  Pro- 
duction in  total  units  was  probably  higher  on  July  1 
than  52  per  cent  of  capacity,  but  that  figure  wjis  ob- 
tained by  considering  all  manufacturers  at  the  same 
value,  irrespective  of  their  individual  output'.  From  the 
returns  tabulated,  57  per  cent  of  the  companies  replying 
suffered  a  decrease  in  production  on  July  1  over  Jan.  1; 


20  per  cent  reported  no  decrease  in  production,  while 
6  per  cent  showed  an  actual  increase  in  production  with- 
in that  period.  Answers  from  the  remainder  could  not 
be  tabulated. 

For  purposes  of  closer  analysis  the  manufacturers 
have  been  divided  into  three  groups  according  to  their 
products — generating,  transmitting  and  distributing; 
utilizing.  In  the  first  group  are  included  steam  and 
water  generators,  boiler-room  equipment  and  switch- 
room  equipment.  In  the  transmitting  and  distributing- 
group  will  be  found  wire  and  cable,  high-tension  and 
low-tension  switching  equipment  and  wiring  materials, 
transformers,  meters,  towers,  etc.  In  the  utilization 
group  have  been  placed  motors  and  control  apparatus, 
electric  furnaces,  etc. 

Generator  Production  50  per  Cent 

Generating  apparatus  has  declined  from  a  figure  of 
74  per  cent  on  Jan.  1  to  a  figure  of  44  per  cent  of  ca- 
pacity on  July  1.  Considering  the  relative  output  of  the 
companies  reporting,  however,  these  figures  should  un- 
doubtedly be  nearer  80  and  50  per  cent.  In  the  strictly 
electrical  generating  part  of  this  equipment  the  produc- 
tion figures  are  better  than  those  offered  to  boiler-room 
equipment.  But  it  is  the  makers  of  this  latter  equip- 
ment who  report  the  return  of  better  buying.  The 
transmitting  and  distributing  equipment  is  holding  very 
close  to  the  figures  given  for  total  output,  the  percentage 
of  the  capacity  on  Jan.  1  being  70  and  that  on  July  1,  52. 
Wire  and  cable  makers  were  on  about  a  73  per  cent  basis 
on  Jan.  1,  while  on  July  1  they  were  about  42  per  cent 
of  capacity  as  a  whole.  Of  course,  among  these  manu- 
facturers there  are  some  whose  production  on  July  1 
was  considerably  above  42  per  cent  of  capacity;  but  at 
the  same  time  certain  other  mills  were  sailing  very 
close  to  the  rocks.  No  reports  showed  higher  produc- 
tion on  July  1  than  on  Jan.  1. 

Transformer  production  was  nearly  90  per  cent  at  the 
first  of  the  year,  but  it  had  dropped  to  55  per  cent  by 
July  1.  Meter  production  probably  was  as  high  on 
Jan.  1  as  that  of  any  other  piece  of  electrical  equipment. 
That  with  measuring  instruments  was  ranging  around 
00  per  cent  in  January  and  by  July  1  had  dropped  to 
about  fifi  per  cent. 

High  Tension  Materials  Steady 

High-tension  switching  equipment  and  outdoor  sub- 
station equipment  have  been  holding  an  even  course  as 
a  whole,  changing  only  from  62  per  cent  capacity  to  60 
per  cent  during  the  first  six  months  of  this  year.  Here, 
though,  one  manufacturer  increased  his  production  dur- 
ing that  period  from  75  to  100  per  cent,  reporting  ca- 
pacity production  on  July  1.  High-tension  insulator 
production   showed    the   highest   consistent   rate   of   all 
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equipment.  This  averaged  almost  capacity  on  Jan.  1  and 
fell  oflf  only  about  15  per  cent  by  July.  Much  of  this 
trade,  however,  was  in  the  foreign  market. 

Current  utilizing  equipment  changed  from  about  75 
per  cent  of  capacity  to  50  per  cent  during  this  six-month 
period.  Here  again  more  emphasis  might  be  placed  on 
certain  of  the  larger  companies  if  individual  production 
were  considered,  and  these  figures  might  be  raised  a 
couple  of  points.  About  70  per  cent  of  the  returns 
showed  lower  production  at  the  end  of  the  period  than 
at  the  beginning,  and  about  23  per  cent  showed  no 
change.  Other  returns  were  uncertain.  No  manufac- 
turer reported  an  increase  in  that  time  over  his  Jan- 
uary production. 

Motor-control  equipment  on  Jan.  1  was  reported  on 
a  basis  of  83  per  cent  of  capacity,  while  on  July  1  it 
had  fallen  to  70  per  cent  production  as  a  whole.  Still, 
more  than  half  the  returns  showed  no  diminution  during 
that  period,  and  the  falling  off  of  the  remainder  was 
not  great.  One  producer  apparently  held  to  capacity 
during  this  period. 

Miscellaneous  equipment  production  was  about  52  per 
cent  on  July  1,  on  a  level  with  general  average  produc- 
tion. Its  Jan.  1  rate,  though,  was  only  about  62  per  cent 
of  capacity. 

Bottom  Reached 

That  there  has  been  a  turning  point  in  the  decreasing 
amount  of  business  transacted  is  not  strictly  shown  in 
the  replies  at  hand.  But  that  the  bottom  has  been 
reached  is  quite  evident.  In  the  first  instance  46  per 
cent  of  the  replies  stated  that  there  was  no  direct  evi- 
dence that  the  tide  had  turned  based  on  their  actual 
orders  received.  As  opposed  to  this,  42  per  cent  of  the 
answers  showed  from  a  slight  to  a  decided  turn  for  the 
better  as  based  on  orders  received.  Others  were  un- 
certain in  their  findings,  although  they  showed  an  in- 
creasing interest  apparent  in  the  trade  because  of  the 
increase  in  inquiries  received. 

Manufacturers  of  e^juipment  of  the  class  purchased 
by  central-station  companies  are  particularly  hopeful 
concerning  the  future  outlook  because  of  the  heavy 
financing  which  these  utilities  have  undertaken  this 
year.  One  maker  of  boilers  anticipates  no  prompt  re- 
sumption in  business  and  believes  there  will  be  none 
until  the  railroads  receive  the  money  owed  them  so  that 
they  can  start  to  buy  their  requirements.  These  require- 
ments cover  such  a  broad  variety  that  their  purchase 
would  produce  a  very  much  better  feeling  all  over  the 
market,  in  the  opinion  of  the  president  of  this  company. 
During  July  there  was  a  little  more  activity  in  the 
power  boiler  field,  however.  Automatic  stoker  buying  is 
reported  better. 

Wire  and  cable  manufacturers  foresee  no  improve- 
ment in  their  business  to  amount  to  anything  before  the 
first  of  next  year.  Some  gradual  improvement  is  looked 
for  this  fall  and  winter,  however,  but  it  is  considered 
only  a  seasonal  increase. 

Better  Transformer  Sales 

Transformer  orders  seem  to  be  on  the  increase,  espe- 
cially distribution  transformers,  July  business  having 
shown  up  well  over  that  of  the  previous  months.  With 
them  buying  of  house  meters  is  expected  to  increase 
this  fall,  and  it  is  thought  that  these  two  classes  of 
supply  will  find  quite  a  normal  market  by  next  spring. 
The  president  of  a  prominent  meter  company  feels  that 


business  would  be  at  least  25  per  cent  better  right  now 
if  people  would  quit  talking  hard  times — in  other  words, 
if  there  were  not  so  much  pessimism  abroad.  Measur- 
ing-instrument trade  is  holding  a  level  of  about  55  per 
cent  this  summer,  and  it  is  anticipated  that  this  will 
hold  throughout  the  fall. 

From  certain  quarters  in  the  high  tension  insulator 
field  a  turn  for  the  better  was  noticed  about  the  middle 
of  the  year,  and  from  that  time  on  production  has  been 
at  100  per  cent  of  capacity  and  it  is  hoped  it  can  be  held 
there  throughout  the  year.  Not  all  makers  hold  this 
same  view,  though  a  very  bright  outlook  is  taken  of  the 
future  in  this  field.  Not  all  of  the  insulator  production 
goes  to  the  domestic  market,  however,  for  the  foreign 
field  is  providing  a  very  profitable  outlet  and  it  is  ex- 
pected to  continue  to  do  so.  Steel-tower  makers  are 
getting  some  business  from  domestic  sources,  but  it 
is  not  without  its  ups  and  downs.  The  foreign  mar- 
ket here  too  is  providing  a  fruitful  field,  and  several 
large  orders  have  been  taken  this  year. 

High-tension  line  and  switching  equipment  provides 
a  topic  on  which  there  seems  to  be  some  disagreement 
among  manufacturers.  On  the  one  hand  is  the  report  of 
better  business  since  last  spring  and  greater  output  in 
July  over  Januar>%  while  on  the  other  hand  the  trade 
is  said  to  be  dull  and  the  outlook  not  very  promising; 
still,  the  majority  of  replies  predict  a  very  promising 
future  starting  next  spnng. 

Better  Fall  Buying  of  Motors  Predicted 

While  the  majority  opinion  states  that  there  has  been 
no  improvement  in  motor  business  this  summer,  this 
opinion  wins  by  only  one  vote.  Dates  ranging-  from  the 
middle  of  June  to  the  first  of  August  are  given  as  the 
times  that  an  increase  has  been  noticeable  in  buying. 
Motors  of  all  de.scriptions  compose  this  list.  But  the 
general  opinion  is  that  an  improvement  will  be  found 
this  fall  and  a  substantial  market  uncovered  in  the 
spring.  One  manufacturer  puts  the  blame  for  his  quiet 
business  on  the  high  taxes  and  high  freight  rates,  and 
expresses  the  feeling  that  when  these  get  within  rea- 
son business  will  revive. 

Heavy  Control  Production 

Motor  control  is  tied  up  closely  with  motor  trade  in 
normal  times,  but  it  has  been  running  at  a  higher  rate 
than  motor  production  this  year.  One  producer  reports 
capacity  output  on  all  classe.s  of  control.  Another  one  is 
only  five  points  lielow  capacity.  In  general  no  indica- 
tion is  apparent  of  any  increase  in  this  trade,  and  it  is 
the  opinion  that  it  will  be  well  into  next  summer  before 
any  real  improvement  is  seen.  Fundamentally  better 
economic  conditions  are,  however,  causing  a  better  feel- 
ing. 

Electric  furnace  production  is  one  to  which  manu- 
facturers are  looking  with  great  hope  because  of  the 
economies  to  both  the  ferrous  trade  and  the  non-ferrous 
trade.  Inquiries  have  been  heavy  this  year  and  some 
good  orders  also  have  been  placed.  With  the  return 
of  business  to  the  steel  and  brass  trades  it  is  expected 
that  electric  furnace  production  will  pick  up  another  25 
per  cent  by  spring. 

A  bright  spot  is  shown  in  the  better  business  encoun- 
tered this  summer  in  the  magnet  wire  trade.  This  is  of 
interest  in  that  it  promises  well  for  the  motor  trade. 
Electrical  sheet  business,  too,  has  increased  in  a  slight 
degree  since  July  1. 
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Quick  and  Economical  Walerwheel  Test 


High  Degree  of  Accuracy  in  Measuring  Discharge  Through  Wheels 
Is  Attained — Method  Requires  Use  of  Saline  Solution — Test  of  15,000- 
Hp.  Units  Shows  How  Data  Are  Obtained  and  Results  Worked  Out 

By  R.  C.  STARR 

Coyistruction  Engineer  San  Joaquin  Light  &  Power  Corporation 
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^NE  of  the  difficult  problems  to  be  dealt  with 
in  tests  of  hydro-electric  units  in  place  is  the 
accurate  determination  of  the  discharge 
through  the  wheels.  The  electrical  measure- 
ments of  the  generator  output  and  generator  efficiency 
at  all  values  of  load  may  be  determined  with  all  desired 
accuracy,  but  it  is  more  difficult  to  measure  the  power 
delivered  to  the  waterwheel.  The  saline  solution  method, 
however,  offers  a  means  of  determining  the  discharge 
to  a  degree  of  accuracy  generally  acceptable  to  the 
manufacturer  and  user  alike.  This  permits  a  good  esti- 
mate of  penstock  losses  and  goes  a  long  way  to  insure 
reasonable  accuracy  in  determining  the  power  delivered 
to  the  wheel.  The  method  consists  of  inserting  at  a 
constant  rate  a  known  saline  solution  into  the  penstock 
at  a  sufficient  distance  above  the  waterwheel  to  insure 
a  complete  mixture  before  the  water  passes  through 
the  wheel,  then  taking  samples  at  the  tailrace  and  deter- 
mining by  chemical  methods  the  quantity  of  salt  in  the 
tailwater.  It  should  be  observed  that  the  method  is 
especially  applicable  to  plants  which  employ  long  pen- 
stocks. 

Some  tests  made  at  the  Kerckhoff  power  plant  of 
the  San  Joaquin  Light  &  Power  Corporation  are  given 
here  in  some  detail  in  order  to  make  the  method  clear  to 
engineers  desiring  to  apply  the  method  to  other  plants. 
This  station  consists  of  three  15,000-hp.  Allis-Chalmers 
(Francis    type)    vertical    single-runner    hydraulic    tur- 
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FIG.  1 — HOW  SALINE  SOLUTION  INDICATES  WATER  RATE 
Salt  solution  is  Introduced  Into  penstock  at  a  fixed  rate.  Ry 
determination  of  the  dilution  In  the  tailwater  the  flow  of  wat<r 
through  the  wheel  l8  estimated.  It  Is  shown  that  a  fixed  relation 
exists  hetween  parts  of  salt  In  the  tailwater  (or  dilution)  and 
Kate  opening. 


bines,  operating  under  an  effective  head  of  between  31.5 
ft.  and  340  ft.  (S6  m.  and  104  m.)  at  360  r.p.m.,  directly 
connected  to  three  vertical  Allis-Chalmers  generators, 
and  two  turbine-driven  exciter  units,  rated  at  500 
brake-hp.,  operating  under  the  same  head.  Each  unit 
is  connected  to  a  steel  penstock  line  varying  in  diameter 
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FIG.    2 — BRINE   SOLUTION 
IS    PUMPED   INTO   PEN- 
STOCK  AT   A  CON-  B 
STANT   RATE 


from  8  ft.  (2.4  m.)  at  the  portal  of  the  tunnel  to  7  ft. 
(2.1  m.)  at  the  waterwheel  and  is  aproximately  900  ft. 
(270    m.)    long. 

The  amount  of  dilution  of  the  solution  determines  the 
quantity  of  water  passing  through  the  wheel.  The  cubic 
feet  per  second  is  equal  to: 

the  ratio  of  dilution  X  62.4  X  1.09248 
14.905 
The  ratio  of  dilution  is  the  ratio  of  the  parts  of 
salt  to  1,000,000  parts  of  fresh  water  in  the  saline 
solution  to  the  parts  of  salt  in  the  tailwater  after  the 
saline  solution  has  been  inserted,  and  in  this  case  varies 
from  six  to  eighty  parts  of  salt  to  1,000,000  parts  of 
water  in  the  tailwater.  This  is  illustrated  by  Fig.  1. 
For  instance,  referring  to  the  curves  for  two  different 
gate  openings,  it  will  be  seen  that  there  are  approxi- 
mately six  parts  of  salt  in  the  normal  water,  and  with 
14.905  lb.  (6.76  kg.)  of  solution  inserted  per  second 
with  0.55  gate  opening,  there  are  approximately  fifty- 
nine  parts  of  salt  to  1,000,000  parts  of  water.  The 
weight  of  one  cubic  foot  of  water  is  62.4  lb.  (0.792 
kg.  per  cu.m.)  and  1.09248  is  the  .specific  gravity  of  the 
solution  inserted.  The  weight  in  pounds  of  salt  solution 
inserted  is  14.905  per  second. 

.  In  making  this  test  it  was  necessary  to  run  at  a  fixed 
gate  opening  while  inserting  the  solution,  in  order  to 
insure  constant  velocity  in  the  pen.stock.  The  load  was 
made  constant  by  carrying  the  total  load  of  the  station 
on  two  units,  running  the  unit  not  under  test  on 
the  governor  so  that  it  would  take  up  any  variable 
demand  on  the  station. 
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FIGS.   4,  5,  6  AND  7 — PERFORMANCE  CURVES  FOR   15,000-HP.  WATERWHEEL  OPERATINC.    AT    KERCH  HOFF   STATION. 
SAN    JOAQUIN    LIGHT   &    POWER    CORPORATION 

\rig-.     4 — Actual    efflciency    obtained    b.v    tost     runs    well    above  units   are   rated  at    14.200'  k\M..    6.600    volts.   S60   r.p.ni.      I 

suaranteed   effleiency,   reaching   90   per  cent   at  a   load   ot  a   little  losses  are  ineluded  but:  not  ejtvitation. 

over  16  000  hp  Kip.   6. — Equivalent.  1-ft.  head  performance  of  whecL 

Klg.    5 Gener;ilor  efflciency  as  determined   by   shop   tests.     The  Pig.    T^Kffleiency.  curves  .«ho»n   to  hirer  scale. 
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TABLE  I.— FRICTION  LOSS  IN  7.6-FT.  STEEL  PENSTOCK, 
950  FT.  LONG,  UNIT  B 


Gate 
Open 

Elv. 
.Surge 
Tank 

Casing 
Inlet. 
—Lb. 

Casing 
Inlet. 
—Ft 

Elv. 
Casing 
Inlet 

Elv  Cas-  Penstoc 
ing  Inlet*     Loss 

fc  DLsch.. 
Sec.  Ft. 

Vol. 

0.4 
0.6 
0  8 
1.0 

970  6 

971  9 
971    1 
970.9 

135.0 
135   1 
133.0 
131.7 

313  8 
312  0 
307  0 
304.0 

969  5 
967.7 
962  7 
959  7 

970  6         0.02 
970  0          1.84 
966  3         4.78 
964  8         6   10 

263.7 
388.5 
483.5 
575.0 

5.85 
8  65 
10.75 
12.8 

'■Plus  entrance  velocity  head 


T.\BLE    III— SVM.M.AJ4Y    OF   DATA.   EXCITER   GENER.\TOR    .4. 
500  hp..  250  volts.  900  r.p.m. 


Contr.  Gen.     Brake,    Turb.  Effect.  Disch.. 


Volts 

A 

B 

Total 

157 

240 

200 

440 

162 

210 

205 

415 

135 

200 

224 

424 

185 

190 

240 

430 

Hp. 
127.5 


Eff.   Head  Sec.-Ft. 

328  5 

332.7       5 

333  5 

333  5 


TABLE  II.— FRICTION  LOSS  IN  TNLINED  TUNNEL.  LENGTH 
15.943  FT  ,  AVER.\GE  AREA  320  SQ.FT. 


Gate 

Dam 

Open 

Elev. 

0.4 

976.5 

0.6 

976.6 

0.8 

975  4 

1.0 

976  3 

fturge 
Tank 
Elv. 


Unit. 4,  Units,  Exc.  .4.    Total 

Disch.,  Disch.,  Disch..  Disch..    V 

Sec.-Ft.  Sec.-Ft.  Sec.-Ft.  Sec.-Ft.  Se 

505  263.7  5         773.7 

291  388.5  5         684.5 

228  483  5  5         711.5 

180  575  0  5         760  0 


TABLE  IV— SUMMARY  OF  KW.  BY  CALIBRATED  TESTING 


INSTRUMENTS 


Gate 

Open 

0.4 

0.6 

0.8 

1.0 


Meter  Zliev 
Av  Cor. 

Rev.  Rev. 

11.48  11  54 
20.82  20  78 
28.19         28.11 


18  02 
23  49 
30.84 


Rev. 
17.95 
23  40 
30.72 
30.42 


27.49 
44.18 
58.83 


5.680 
9.295 
11.860 


The  equipment  used  to  introduce  the  salt  solution  at 
constant  rate  was  set  up  as  shown  in  Fig.  2.  A  10.000- 
gal.  (.37,800-1.)  wood-stave  tank  was  filled  with  7.500 
gal.  of  water  and  6  tons  of  common  dairy  salt.  Four 
f-in.  (10-mm.)  pipes,  radiating  from  the  center  at  90 
deg.  apart,  drilled  with  J-in.  (3.2-mm.i  holes  and  con- 
nected to  an  air  line  having  a  pressure  of  100  lb.  (7  kg. 
per  sq.cm. )  to  the  square  inch,  were  installed  in  the 
bottom  of  the  tank  for  the  purpose  of  agitating  the 
solution.  This  was  kept  under  agitation  for  approxi- 
mately sixty  hours,  resulting  in  a  solution  of  86542.8 
parts  of  salt  to  1.000,000  parts  of  water.  This  solution 
was  inserted  into  the  penstock  through  four  i-in.  (12.7- 
mm.)  openings  placed  radially  around  the  penstock, 
against  an  approximate  head  of  60  ft.  (18.3  m. ),  by 
means  of  a  150-g.p.m.  (567-1.),  four-stage  centrifugal 
pump   driven   by  an   induction   motor. 

The  rate  of  flow  of  the  solution  into  the  penstock  was 
kept  constant  as  follows.  A  3-in.  i7.6-cm.)  discharge 
pipe  from  the  bottom  of  the  tank,  equipped  with  a  3-in. 
valve  and  a  1-in.  (2.57-cm.)  valve  in  parallel,  was  used 
to  regulate  the  discharge  from  the  tank,  discharging 
into  barrel  A,  in  the  bottom  of  which  was  installed  a 
I'-in.   (3.8-cm. )   nipple,  forming  an  orifice  for  the  dis- 


charge of  the  solution  into  barrel  B  below  it,  from 
which  the  solution  was  pumped.  The  valve  in  the  dis- 
charge side  of  the  pump  was  adjusted  so  that  the 
solution  was  pumped  from  barrel  B  at  such  a  rate  as 
to  keep  the  head  constant  in  it,  a  constant  head  being 
maintained  in  barrel  .4  by  means  of  the  valves. 

The  orifice  was  calibrated  by  diverting  the  solution 
from  the  pump  into  a  barrel  for  a  fixed  period  of  time, 
which  was  noted  by  stop-watch,  this  quantity  being 
weighed.  The  barrel  for  calibrating  the  orifice,  to- 
gether with  a  set  of  platform  scales,  was  mounted  on 
a  platform  over  the  tank  for  convenience,  to  permit 
emptying  the  solution  into  the  tank  after  weighing  and 
also  to  avoid  wasting  the  solution. 

The  result  of  several  of  these  calibrations  gave  a 
flow  of  14.905  lb.  ( 6.76  kg.)  of  solution  per  second. 

The  duration  of  tests  for  any  fixed  gate  opening  was 
approximately  ten  minutes.  Referring  to  Fig.  1,  it  will 
be  seen  that  very  steady  conditions  were  obtained  with- 
in this  period  of  time,  and  the  period  could  have  been 
shortened  to  five  minutes   with   satisfactory   results. 

Insertion  of  the  solution  into  the  penstock  was  at 
a  point  appi'oximately  800  ft.  (245  m.^  in  lineal  length 
of  penstock  above  the  waterwheels. 


I'ENSTiJtK^   I.NTU  WHICH   SALINE  SOLUTION 
WAS  PUMPED  NEAR  ITS  TUNNEL  END 


Kir,.   9- -WHEEL  PIT,  SHOWING  TWO  l.'j.OOO-Hl 
Tl^RBINE  CASINGS  BEING  INSTALLED 
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TABLE  V— UNITJS,  SUMMARY  OF  SWITCHBOARD  READINGS 


Gate 

Exciter, 

Exciter, 

Open 

Kw. 

Amp. 

VolU 

P.F. 

Frcq. 

Amp. 

0  4 

5,650 

545 

108 

92.7 

60 

200 

157 

0  6 

9,200 

830 

108 

99.5 

60 

206 

162 

0  8 

11.650 

1,070 

107 

99.7 

60 

224 

1.0 

I3,400 

1,225 

108 

100 

60 

TABLE  VI— CHEMICAL  DATA 


Gate 

Open 

0.4 

0.6 

0.8 

1.0 


Average 
Tail- 
water 
77  39 
54  60 
44.75 
38.56 


Average 
Head- 
water 
5  63 
5.63 
5.63 
5.63 


Salt 
Increase 
71  76 
48.97 
39.12 
32.93 


Strong 
.Salt 
86.542  8 
86,542  8 
86,542.8 
86,542.8 


Dilution 
Ratio 
1,205.9 
1,771  7 
2,212.2 
2,628.2 


Discharge, 
Sec.-Ft. 
263  5 
388.0 
483.5 
575.0 


TABLE  VII— TURBINE-HEAD  DATA 


Gate 

Open 

0.4 

0.6 

0.8 

1.0 


Caring 
Inlet 
969  55 
967  75 
962.75 
959.75 
31.8  sq.ft. 


Tail- 
water 
636.09 
636.35 
636.7 
637.1 
t  120  sq.ft. 


Static 
Head 
333  46 
331.40 
326.05 
322.65 


En- 
trance 
Head* 
1   067 
2.31 
3.59 
5.09 


Dis- 
charge 
Headt 
0  075 
0.163 


Net 
Effect. 
Head 
333.45 
333.55 
329.39 
327.37 


Samples  of  the  solution  and  fresh  water  from  the 
tunnel  were  also  taken  each  period  or  for  each  fixed 
gate  opening.  The  curves  shown  in  Fig.  1  show  an  al- 
most constant  flow  of  water  in  the  penstock  for  fixed 
gate  opening  when  the  flow  is  normal. 

Elevations  at  the  dam  or  lake  were  read  on  a 
graduated  rod.  Connecting  the  penstocks  to  the  lake 
is  a  tunnel  16,943  ft.  (5.162  m.)  long,  having  an  aver- 
age area  of  320  sq.ft.  (30  sq.m.),  driven  through  hard 
granite  rock.  About  100  ft.  (30  m.)  back  from  the 
penstock  end  of  this  tunnel  is  a  surge  tank  about  90 
ft.  (27  m.)  high,  rising  from  the  floor  elevation  of  the 
tunnel  and  opening  out  at  the  side  of  the  hill.  A  float 
was  suspended  in  this  surge  tank  and  elevations  were 
read  against  an  established  bench  mark. 

The  diameter  and  area  of  the  inlet  section  of  the  tur- 
bine were  carefully  measured,  and  at  the  same  point 
three  calibrated  pressure  gages  were  connected  through 
three  piezometer  openings  at  different  points  around 
the  circumference,  the  center  line  of  these  gages  being 
at  an  elevation  of  655.75  ft.  (199.8  m.). 

The  turbines  discharge  into  the  river  through  straight 
steel-plate  draft  tubes  and  tunnels  driven  through  the 
rock  measuring  approximately  10  ft.  x  12  ft.  (3  cm.  x 
3.7  cm.),  close  to  the  outlets  of  which  stop  log  shafts 
are  placed.  A  platform  was  constructed  in  B  shaft  for 
the  observers  taking  tailwater  elevations  and  the  chem- 
ist in  charge  taking  tailwater  samples.  A  horizontal 
beam  about  6  ft.  (2  m.)  above  the  water,  having  a 
bench  mark,  was  used  for  checking  the  tailwater  ele- 
vations, and  a  1-in.  (2.5-cm.)  centrifugal  pump  con- 
nected with  a  manifold  on  the  suction  made  up  of  eight 


TABLE  VIII— SUMMARY  OF  DATA,  UNIT  B 


15  000-hp     315-ft.  head,  360  r.p.m.,  14,200  kva.,  80  per  cent  power  factor, 
'  6,600  volts,  60  cycles,  three-phase 


Gate 

Open 

0.4 

0.6 

0.8 

1.0 


Kw. 
5,680 
9,295 
11,860 
13,610 


Gen.  Brake-  Disch.,     Eff. 
Kva.         Eff.  hp.     Scc.-Ft.  Head 

6,110       95  8       7,950     263.7     334.4 

9  380       97.2  12,800     388  5     333  5 

11985       97  62  16.280     463  5     329.4 

13,750      97.74  18.680     575  0     327.4 


Eff.  Hpi.  <?, 
79.4  1.3  14.4 
87.3     2.10     21.3 


TABLE  IX— SUMMARY  OF  DATA,  UNIT  A 


Gate 
Open 
0.84 
0  5 
0.35 
0  2 


Kw. 
12,400 
7,730 
4,690 
2,500 


P.F. 
98.5 
92.0 
80.0 
52.0 


Kva. 
12,600 
8.400 
5,850 
4,800 


96.7 
94.75 
89.5 


Brako- 

hp. 
17,000 
10.700 
6.640 
3,750 


Disch., 
Scc.-Ft. 
505 
333 
228 
180 


334.0 
334  5 
334.5 


90  0 
85.0 
77.0 
55.0 


pipes  placed  at  different  depths  in  the  tailrace  was  u.sed 
for  obtaining  tailwater  samples. 

For  metering  the  output  of  the  generator  two  cali- 
brated wattmeters,  connected  to  their  individual  current 
and  potential  transformers,  were  used.  Readings  were 
also  taken  from  the  regular  switchboard  instruments. 

The  fifteen  observers  at  the  various  stations  were 
connected  with  a  common  telephone  line,  used  to  start 


FIG.    10 — DRIVING  ONE  OF  THE  TUNNELS   CONNECTING   DAM 
AND  PENSTOCK   (WHERE  SOME  LOSS  OF  HEAD  OCCURS) 

and  stop  the  tests,  which  were  each  of  approximately 
ten  minutes"  duration,  and  before  the  start  of  the  test 
all  watches  were  set  to  the  same  time.  Stop-watches 
were  used  where  necessary. 

All  tables  and  curves  are  compiled  from  a  la.'ge  num- 
ber of  simultaneous  readings  averaged  and  listed  under 
their  various  headings. 

The  following  formulas  and  relations  were  used  in 
making  the  calculations: 

j^^    _  total  revenue  X  3,600  X  0.3  X  240  X  60 
"~  time  in  seconds  X  1,000 

3,600  =   seconds  per  hour. 
0.3   =   constant  of  meter. 
240  =   current  transformer  ratio. 
60  =   potential  transformer  ratio. 

Chemical  Data. — 
Parts  chlorine  per  1,000,000  =  c.c.  of  silver  nitrate  nece.«- 
sary  to  titrate  250-c.c.  sample  multi- 
plied by  2.8144,  the  factor  of  normal 
1/50  silver  solution. 
—  tailwater  salt  minus  headwater  salt. 


Salt  increase 
Ratio  of  dilution 


.strong  salt 


tailwater  minus|headwater  salt 

Calibrated  orifice  discharge  14.905  lb.  of  salt  solution  per 
second. 
Density  of  salt        =   1.09248. 

Turbine  discharge  =  ratio  of  dilution  X  62.4  X  1.09248 

14.905 
=  cubic   feet    per   second. 
Turbine  Head  Data. — 

Casing  inlet  equivalent  elevation  =  pressure  in  pounds  per 
inch  times  2.31  (in  feet)  plus  655.75, 
the  elevation  of  the  center  of  the 
gages. 

=  casing  inlet  minus  tailwater  elevation. 

=  V/2ff. 

=   cuJt.  per  second  -=-  area  of  draft  tube. 

=  Q/120. 

=  static  head  plus  entrance  head  minus 
discharge  head. 


Static  head 
Entrance  head 


Effective  head 
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Summary  of  Data. — 

Generator  eflSciency  from  curve  showing  shop  test: 
kw. 


Brake-hp. 
Turbine  efficiency 

Hp.,  1-ft.  head 
Q,  1-ft.  head 


0.746  X  generator  efficiency' 

brake-hp. 

~  iQ  X  H  X  G2A)  550" 
=  hp./H\/lT. 
=  Q/y/H~ 


Friction  Loss  in  Penstock. — 


Pressure  drop 
Friction  loss 
Velocity  head 


=  surge    tank    elevation   minus 
casing  inlet  head. 

=  pressure  drop  minus  velocity 
head. 

=  T"2sf,  where  V   =    Q/A   and 
A  =  .31.8  sq.ft.  area. 
Average  diameter  of  pipe   =   7.56  ft.     Area   =   45  sq.ft. 

Friction  Loss  in  Tunnel. — 

Tunnel  length  =   16,943      ft.       (unlined)       bored 

through    granite,    about    18    ft. 
square. 
=   320  sq.ft. 

=   dam     elevation     minus     surge- 
tank  elevation. 
=   discharge  of  units  A  and  B  plus 
exciter  A. 
Velocity  through  tunnel   =   total  water    -^    area. 


Average  area 
Tunnel  loss 

Tunnel  water 


Largest  Generator  Built 

Goldenberg  Plant  in  Germany  Will  Use  60,000-Kva., 

7,000-Volt,  l.OOO-r.p.m.  Generator  Designed 

for  50  per  Cent  Overspaeding 

A  60,000-KVA.,  7,000-volt,  three-phase  generator, 
rated  at  1,000  r.p.m.  but  designed  to  withstand 
50  per  cent  increase  in  speed,  has  been  completed  by  the 
Siemens-Schuckert  Works,  Germany,  for  the  Golden- 
Vjerg  plant.  The  largest  rating  provided  in  any  gener- 
ator previously  built  by  this  company  was  21,500  kva., 
so  that  this  order  rep- 
resented  a  big  jump  i^' " ''^'^  /ipprm 

beyond  all  experience. 
The  ability  to  with- 
stand such  overspeed- 
ing  was  also  a  severe 
requirement  owing 
to   the   utter   lack   of 


high-grade    nickel    steel    at    the    time    the    unit    was 
ordered. 

A  good  idea  of  the  gigantic  dimensions  and  weights 
of  this  generator  may  be  gained  from  the  following 
data  and  the  accompanying  diagram  showing  a  longi- 
tudinal section  through  the  machine: 

S/io/f.— Weight  36,000  kg.;  largest  diameter,  1,100 
mm.;  diameter  of  hole  (hollow  shaft),  300  mm.;  length 
of  shaft  over  all,  8,700  mm. 

Rotor. — Built  up  of  twenty-six  steel  disks  of  120  mm. 
thickness  each,  shrunk  upon  the  shaft;  diameter  of 
rotor,  2,300  mm. ;  weight,  rough,  60,000  kg. ;  ready 
machined,  drilled  and  slotted,  40,000  kg. 

Rotor  Winding. — Copper  bars  weighing  11,000  kg. 
were  placed  in  forty-eight  slots.  The  built-up  and  trans- 
posed copper  bars  are  insulated  with  mica.  The  coil 
ends  are  protected  against  dislocation  by  steel  caps 
shrunk  upon  them.  Each  of  these  two  caps  weighs 
5,000  kg.  Two  steel  collector  rings,  one  on  each  side, 
are  provided  for  1,000  amp.  exciting  current  at  220 
volts.  The  weight  of  the  complete  rotor  is  104,000  kg., 
or  52,000  kg.  per  bearing.  The  circumferential  shaft 
speed  within  the  bearings  is  31.4  m.  per  second.  In 
the  testing  department  it  took  twenty-five  minutes  to 
accelerate  the  rotor  to  1,000  r.p.m.  using  a  driving  motor 
of  800  kw.  Running  at  full  speed,  the  rotor  represents 
an  inertia  of  614,000  hp.-sec. 

Stator. — The  laminations  of  the  stator  weigh  63,500 
kg.  and  have  an  outside  diameter  of  3.5  m.  A  cast- 
iron  shell  of  45,000  kg.  supports  the  lamination.  To 
facilitate  transportation  the  entire  stator  is  made  up 
of  four  parts,  each  quarter  being  shipped  separately. 
The  stator  is  cooled  by  forced  air,  requiring  45  cu.m. 
of  air  per  second.  Four  hundred  axial  canals  carry  the 
cooling  air  through  the  stator.  As  the  stator  iron  is 
3  m.  long,  special  care  had  to  be  taken  to  make  the 
ventilation  effective.  The  winding  consists  of  10,000 
kg.  of  copper,  bringing  the  complete  weight  of  the 
stator  to  145,000  kg. 

Transportation. — Owing  to  the 
size  of  the  generator,  special 
cars  had  to  be  built  for  the  rotor 
and  stator.  The  rotor  gondola 
car  had  two  ten-wheel  trucks. 

The  foregoing  information 
was  abstracted  from  the  Siemens 
Zeitschrift  of  July,  1921. 
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Electric  Oven  Reduces  Cost  of 
Bakino;  Pencil  Leads 

Successful  Application  of  Industrial  Heating  in  New 

Direction     Cost  Is  35  per  Cent  Under 

Cost  with  Gas  Ovens 

By  Gordon  Weaver 

liiclusiiial    lOiJKinicj-    l.'nion    Kloctric    Liplit    &    Power    Company, 
.St.    Louis,    Mo. 

BAKING  pencil  leads  is  a  new,  successful  application 
of  industrial  electric  heating  which  has  been  made 
in  the  factory  of  the  Standard  Pencil  Company, 
recently  completed  at  Brentwood  in  St.  Louis  County, 
Mo.  Tests  at  this  plant  show  that  the  cost  of  electric 
>)aking  is  35  per  cent  les.s  than  that  for  baking  with 
gas  ovens,  be.sides  the  fact  that  temperature  control 
is  easier.  The  factory  has  a  114-kw.  electric  oven  in- 
stalled for  this  purpose. 

A  complete  charge  in  the  oven  consists  of  1,350  lb. 
of  leads,  and  with  the  present  cycle  of  operation — i.e., 
about  every  third  night — it  requires  2.437  kw.-hr.  per 
1,000  leads  baked  or  0.712  kw.-hr.  per  pound,  which 
with  the  present  cycle  of  operation  means  about  5.5 
cents  per  1,000  leads  baked. 

The  energy  cost  is  about  35  per  cent  less  than  the 
luel  cost  of  a  gas-fired  oven.  The  cost  per  1,000  leads 
baked  will  decrease  materially  as  the  monthly  produc- 
tion increases,  as  is  shown  in  the  curve.  Fig.  1.  The 
decrease  will  be  due  to  increased  load  factor  and  also 
to  the  decrease  in  kilowatt-hours  per  1,000  leads  baked, 
owing  to  the  fact  that  the  more  nearly  the  use  of  the 
oven  is  constant  the  less  energy  is  requii-ed  in  heating 
up  for  the  treatment  of  a  charge. 

This  oven  is  the  first  one  of  its  kind  in  the  United 
States,  and  probably  in  the  world,  for  this  work.  It 
is  12  ft.  in  length  inside,  54  in.  wide  and  3H  in.  high 
in  the  center  and  29*  in.  at  either  side.  The  walls  are 
181  in.  thick,  made  up  of  4i  in.  of  firebrick  and  9  in. 
of  insulating  brick.  There  is  a  space  of  12i  in.  between 
the  work — i.e.,  the  material  to  be  baked — and  both  the 
fi'ont  and  rear  wall,  15  in.  on  either  side,  and  approxi- 
mately 6  in.  at  the  top  and  bottom. 

The  heating  elements  are  General  Electric  non- 
oxidizing  resistors  of  large  cross-section  formed  into 
loops  and  supported  on  refractory  bricks  which  are 
built  into  the  oven  walls.  These  bricks  are  of  a  material 
which  has  a  high  electrical  resistance  at  high  tempera- 
ture.    The  total  electric  I'ating  is  114  kw. 

The  temperatures  are  measured  through  the  use  of 
two  thermocouples,  one  of  which  is  placed  near  the 
resistor  and  the  other  on  the  surface  of  the  charge.  A 
recording  instrument  with  a  rotating  switch  which 
I)eriodically    connects    first    one    and    then    the    other 


3  4  5  i 

Power  Cost  in   Cen+s    per    1000     lcac<s 

Fin.    1 — INCREASING  OUTPUT  REDUCES  COST  OF  BAKING 
PENCIL  LEADS  IN  ELECTRIC  FURNACE 

thermocouple  records  the  temperature  of  both.  The 
record  in  Fig.  2  shows  a  .series  of  oscillations  from  one 
thermocouple  to  the  other,  the  top  of  the  record  show- 
ing the  temperature  of  the  resistor  and  the  bottom  the 
temperature  of  the  charge. 

The  leads,  after  coming  from  the  dry  kilns,  are  placed 
in  firebrick  containers  with  outside  dimensions  of  24 
in.  X  18  in.  x  8  in.  Each  container  holds  26,000  lead.-^. 
The  oven  will  accommodate  fifteen  containers,  or  405,- 
000  leads.  A  single  container  tilled  with  leads  weighs 
180  lb.,  the  container  and  charge  each  weighing  90  lb. 
The  containers  filled  with  leads  are  placed  in  the  oven 
with  an  especially  constructed  loading  track. 

When  the  oven  is  filled  the  door  is  closed  and  sealed 
and  the  current  is  turned  on  and  left  on  until  the  tem- 
perature reaches  1,850  deg.  Fahr.,  which  requires  eight 
hours  and  forty  minutes  under  average  conditions  and 
the  present  cycle  of  operations.  When  the  desired  tem- 
perature is  reached  the  current  is  cut  off  and  the  oven 
kept  closed  until  it  has  cooled  down  to  about  800  deg. 
P^ahr.,  which  takes  about  twelve  hours;  then  the  door 
is  unsealed  and  opened  and  the  charge  removed.  When 
the  current  is  cut  off  and  the  cooling  period  begins. 
CO,  gas  is  introduced  into  the  oven  at  a  pressure  of 
30  lb.  to  prevent  *^he  lead  from  oxidizing  while  cooling. 
The  leads  are  then  ready  to  be  made  into  pencils. 
Electric  service  is  supplied  to  this  plant  from  the 
13,200-volt  lines  of  the  Union  Electric  Light  &  Power 
Company  through  an  outdoor  substation  of  225  kva. 
capacity,  consisting  of  three  75-kva.  General  Electric 
Company  transformei-s. 
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Economy  of  Substituting  Copper 
for  Iron  Wire 

Investigation  of  Losses  in  Iron  and  Steel  Conductors  to  De- 
termine Conditions  Under  Which  It  Is  Economical  to  Adopt 
Copper — Copper   Is  Now   at   Lowest   Price   in  Seven  Years 

By  H.  S.  RUSH 

Astsistant  Professor  of  Mechanical  Engineering  North  Dakota  Afjricnlfural  College 
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FIG.   1 — KKFECTIVE  RESISTANCE  OF  IRON  AND  STEEL  CONDUCTORS 
WITH    VARIOUS  CURRENTS   AT   60   CYCLE? 
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k.\V'ING  to  the  high  cost  of  copper  and  alu- 
minum during  the  war  considerable  use  was 
made  of  iron  and  steel  conductors  of  elec- 
tricity. The  information  available  concerning 
the  properties  of  iron  and  steel  when  used  as  electrical 
conductors  has  been  and  still  is  rather  meager.  Such 
information  as  had  been  published  can  be  taken  only  as 
an  approximation  for  the  reason  that  the  various  sam- 
ples of  apparently  the  same  material  differ  considerably 
in  their  electrical  properties.    When  used  as  conductors 


f'IG.  2 — ENERGY  LOSS  IN  IRON  AND  STEEL  CONDUCTORS 
AT  VARIOUS  CURRENTS    (THREE  WIRES) 

of  alleriiating  current,  iron  and  steel  have  characteris- 
tics quite  different  from  those  of  copper.  Owing  to  the 
so-called  skin  effect,  the  effective  resistance  with  alter- 
nating current  may  differ  quite  widely  from  the  resist- 
ance when  carrying  direct  current.  It  will  be  noted  by 
reference  to  the  typical  curves  shown  in  Fig.  1  that  the 
effective  resistance  increases  with  increase  in  current 
up  to  a  maximum  value  and  then  gradually  deci'eases. 
In  addition  the  frequency  has  a  marked  bearing  upon 
the  effective  resistance.    It  will  be  further  noted  that  the 


TABLE  I— DATA  FACILITATING 

ECO.VOMir 

COMPARISON"  OF  IRON  AND  COPPER 

WIRE 

I 

11 

III 

IV 

V 

VI 

VII* 

Vint 

IX 

XH 

xn           XII" 

XIII** 

OriRinal 

I 

ive*<tment 

Total  to 

Fixed 

Total 

Amperes         Mile-* 

Xlih- 

ofSieel 

Co-^tper 
Mifp 

Salvnjte 

lo 

Replacement 

Be 

Annual 

Charge 

Annual 

for  24 

for  4      33.000-Volt 

66.000-Volt 

per  Milr      , 

niorlijc 

To.t 

Retiree!       A- 

■<e.»«men 

for  Copper 

Cbargr 

Hour'< 

Hours               line 

Line 

;   «  KBB 

$36  00 

$18  00 

$ifi  on 

$40  00 

$58  00 

$4   93 

$23  40 

$28  33 

2  0 

4  0 

6  KBB 

S4  00 

27  00 

27  on 

40  00 

67  00 

5   70 

23  40 

29  10 

2   4 

4   8                   23 

13 

4  EBB 

75   50 

36   50 

37  nn 

45   00 

82  00 

6  97 

23  40 

30  37 

2  8 

5  6                   26 

14 

J  EBB 

64  00 

32   00 

32  00 

50  00 

82   00 

6  97 

23  40 

30  37 

1  2 

7   6                   28 

16 

,'.  F.BB 

110  00 

55  00 

55  00 

SO  00 

105  on 

8  93 

23  40 

32  33 

5  0 

10  0                   41 

21 

iSt«l. 

63  00 

32  00 

31  on 

50  00 

81   00 

6.49 

23  40 

29  89 

2  8 

6   6                   25 

14 

h  Si™l 

100  00 

50  00 

50  00 

50  00 

100  00 

8   50 

23  40 

31   90 

4  2 

0.9                    35 

IK   3 

i  Strrl. 

141   00 

70  00 

71   00 

50  00 

121    00 

10   29 

23  40 

33  69 

4  7 

38 

20 

r-lirr  ,-olun 

11  VI  ,nt»rnt 

y  ycara  « 

th  interest  fig 

jreil  at  6  per  rent. 

t  Fijrurcd  at  10 

)or  rent  on 

$234  for  new 

copper 

■'   C  urreDt  whicb 

will  prodii 

ee  lo4A  at  2  cenU  per  kilowatt-hour  equal  to  ravine 

n  eolum 

a  IX  produced  b 

'  *  I^enicth  of  line  which  at  2  cent*  pT  kil 

owatt-hoL 

r  will  give  lo« 

in  mile  of  line 

next  to 

tation  jujit  eiua 

to  sum  in 

column  l\. 

516 


ELECTRICAL     WORLD 


Vol.  78,  No.  11 


increa.se  in  resistance  with  increase  in  current  can  be 
pretty  largely  overcome  by  the  use  of  stranded  conduc- 
tors. This  fact  has  been  pointed  out  by  H.  B.  Dwight 
in  a  paper  before  the  American  Institute  of  Electrical 
Engineers,  Vol.  35,  page  1238. 

It  would  seem  that  in  striving  to  save  in  original  cost 
of  the  line  by  the  use  of  iron  and  steel  wires  sufficient 
account  has  not  been  taken  of  the  energy  losses  which 
occur.  The  engineer  accustomed  to  deal  with  the  losses 
in  copper  conductors  is  apt  to  fail  to  realize  the  magni- 
tude of  the  losses  which  are  sustained  in  iron  con- 
ductors. To  begin  with  the  direct-current  resistance  of 
iron  is  six  to  eight  times  that  of  copper  of  the  same  size 
and  with  alternating  current  this  resistance,  when  a 
very  few  amperes  are  flowing,  is  practically  doubled. 
To  bring  out  the  extent  of  the  losses  in  a  three-wire 


charges  after  the  change,  some  specific  cases  will  be 
considered.  Assume  for  the  purpose  of  comparison  that 
the  same  mechanical  supports,  such  as  poles,  cross- 
arms,  etc.,  are  used  and  that  the  amortization  of  the 
equipment  removed  and  the  net  cost  of  the  reconstruc- 
tion is  to  be  spread  over  a  period  of  twenty  years. 

Considerations  of  mechanical  strength  will  determine 
No.  6  B.  «&  S.  gage  as  the  smallest  copper  wire  which 
it  is  practical  to  use  for  transmission  and  distribution 
purposes.  A  three-phase  line  1  mile  in  length  will 
require  1,300  pounds  of  copper  costing,  at  18  cents  per 
pound,  $234.  Table  I  gives  estimates  covering  a  num- 
ber of  sizes  of  steel  conductors  compared  with  No.  6 
B.  &  S.  gage  copper. 

Due  to  its  capacity,  a  transmission  line  operated  at 
a  high  voltage  carries  a  charging  current  twenty-four 
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(ENERGY  ASSUMED  TO  COST  1  CENT  PER  KILOWATT-HOUR) 


line  in  the  course  of  a  year  the  curves  of  Fig.  2  have 
been  plotted  between  line  amperes  and  kilowatt-hour 
loss  per  mile  of  line  per  year,  and  between  line  amperes 
and  the  cost  of  these  losses  at  1  cent  per  kilowatt-hour. 
The  points  on  the  curve  were  determined  by  the  for- 
mula kilowatt-hours  ^  3  X  /'  X  ^  X  '  -^  1,000,  where 
1  is  the  line  curi-ent,  R  is  the  resistance  as  determined 
from  the  curves  of  Fig.  1,  t  is  the  number  of  hours  in 
one  year  and  the  factor  3  is  introduced  to  give  the 
losses  in  three  wires.  The  cost  of  the  losses  at  any 
other  price  per  kilowatt-hour  may  be  obtained  by  direct 
proportion. 

When  Losses  in  Iron  Wire  Justify  Changes 

To  determine  the  conditions  under  which  it  will  be 
economical  to  replace  steel  conductors  with  copper,  or, 
in  other  words,  to  determine  when  the  difference  be- 
tween the  cost  of  the  losses  in  steel  conductors  and  in 
copper  conductors  is  greater  than  the  additional  fixed 


hours  per  day  regardless  of  whether  it  transmits  any 
load  current  or  not.  The  curves  in  Figs.  3  and  4  have 
been  plotted  to  show  the  losses  due  to  charging  current 
alone  at  33,000  and  66.000  volts.  Columns  XII  and  XIII 
of  Table  I  give  the  number  of  miles  of  33.000  and  66,000 
volt  transmission  line  which  will,  at  2  cents  per  kil- 
lowatt-hour,  give  a  loss  in  the  mile  of  line  nearest  the 
station  just  equal  to  the  sum  given  in  column  IX. 

It  is  to  be  noted  from  Figs.  3  and  4  that  after  the 
first  few  miles  the  losses  per  mile  increase  very  rapidly, 
therefore  the  changing  to  copper  of  any  mile  of  line 
carrying  the  charging  current  of  a  greater  number  of 
miles  of  line  than  that  .shown  in  columns  XII  and  XIII 
of  Table  I  will  under  the  conditions  assumed  be  eco- 
nomical. The  losses  due  to  charging  current  also  in- 
crease with  voltage,  therefore  at  higher  voltages  the 
change  will  be  economical  on  shorter  lengths  of  line. 
If  the  load  conditions  are  such  as  to  produce  a  line 
current   greater  than   the  charging  current   alone,   the 
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change  may  also  be  economical  with  a  shorter  length 
of  line  than  that  shown.  It  would  appear  that  there 
are  a  considerable  number  of  lines  now  in  operation 
for  which  it  may  be  desirable  to  carry  through  a  similar 
computation,  using  suitable  local  values  for  the  various 
factors  involved. 

In  making  use  of  the  cui'ves  for  determining  the 
difference  in  losses  between  steel  and  copper  conductors, 
the  work  is  facilitated  if  auxiliary  scales  are  utilized 
as  illustrated  in  Fig.  5.  For  a  cost  of  energy  other 
than  1  cent  per  kilowatt-hour  and  length  of  usage  per 
day  other  than  twenty-four  hours  the  graduations  on 
the  auxiliary  scales  may  be  made  to  correspond  to  the 
assumed  conditions.  The  annual  charge  given  in  column 
IX  of  Table  I  is  laid  off  on  the  proper  auxiliary  scale. 
With  the  scale  held  horizontal,  the  zero  is  moved  along 
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the  copper  wire  curve  until  the  graduation  indicating 
the  annual  charges  coincides  with  the  curve  of  the  steel 
conductor.  The  corresponding  amperes  or  miles  of  line 
{ as  the  case  may  be )  are  then  read  off  at  the  left  of 
the  scale. 


Power  from  Mercury  Vapor 

THE  mercury-vapor  process  of  developing  mechani- 
cal power  which  has  been  proposed  and  experi- 
mented with  by  W.  L.  R.  Emmet,  consulting  engineer  for 
the  General  Electric  Company,  for  a  number  of  years, 
has  been  advanced  considerably  of  late,  but  a  condition 
suitable  to  commercial  applications  has  not  yet  been 
reached. 

An  application  of  this  process  on  a  large  scale  has 
been  made  in  Schenectady  and  operated  experimentally 
on  many  occasions,  although  it  has  not  yet  been  brought 
to  a  condition  where  it  is  suitable  for  continuous  opera- 
tion. 

This  equipment  was  originally  designed  to  give  1,500 
kw.  from  the  mercury  turbine,  but  it  has  not  been 
lun  above  1,050  kw.  owing  to  certain  limitations  which 
have  developed  in  the  mercur>'  boiler.  Of  the  1,050  kw. 
so  delivered  in  these  tests,  about  850  kw.  constitutes 
net  gain  as  compared  with  a  200-lb.  steam  process 
operating  with  similar  firing  conditions.  With  such  a 
performance  of  the  mercury'  turbine  and  with  the  steam 
produced    u.sed    as    in    the    best    power    stations,    this 


result  is  equivalent  to  about  11,300  B.t.u.  from  fuel 
,per  kilowatt-hour.  Still,  18,000  B.t.u.  per  kilowatt-hour 
is  considered  extremely  good  in  large  existing  .steam 
stations.  By  using  a  pressure  of  35  lb.  gage  in  the 
mercury  vapor,  which  seems  to  be  possible,  the  efficiency 
could  be  considerably  increased. 

The  possible  rate  of  gain  which  may  be  accomplished 
by  the  proposed  mercury-vapor  process,  as  compared 
with  steam  plants,  is  naturally  dependent  upon  the  con- 
ditions and  efficiency  of  the  plant  with  which  compari- 
son is  made.  Compared  with  a  steam-turbine  gener- 
ating plant  using  200  lb.,  steam  pressure,  the  mercury 
steam  combination  with  35  lb.  gage  pressure  in  mercury 
vapor  should  give  about  52  per  cent  more  output  in 
electricity  per  pound  of  fuel.  If  in  such  a  plant  the 
boiler  room  is  re-equipped  with  furnaces  and  mercury 
apparatus  arranged  to  burn  18  per  cent  more  fuel,  the 
station  capacity  with  the  same  steam  turbines,  con- 
densers, auxiliaries,  water  circulation,  etc.,  would  be 
increased  about  80  per  cent.  As  compared  with  higher 
steam  pressures  the  percentage  of  gain  would  naturally 
be  less. 


Illinois  Coiimiission  Rules  for 
Rural  Service  Consumers 

Lines  to  Customers  Must  Be  Operated  and  Maintained 

by  Company  Supplying  Service — Rates  Based 

on  Service  Plus  Energy  Charge 

RULES  that  have  recently  been  established  by  the 
.  Illinois  Public  Utilities  Commission  governing  con- 
struction, ownership  and  maintenance  of  rural  distribu- 
tion systems  and  providing  for  rates  to  be  charged  for 
such  ser\-ice  were  outlined  in  part  in  the  Aug.  27  issue 
of  Electrical  World,  page  411.  In  that  article  im- 
portant features  of  the  rules  and  points  of  difference 
between  these  rules  and  those  established  in  other  states 
were  discussed.  The  specific  rules  for  consumers  who 
have  been  grouped  into  rural  utilities  or  mutual  com- 
panies were  given  in  full.  The  rules  governing  service 
and  rates  to  individual  consumers  are  now  given,  thus 
completing  the  Illinois  rules  for  service  to  rural  con- 
sumers. 


Class  III. 


-Those  Consumers  Receiving  Service 
AS  Individuals 


1.  Ownership  and  Maintenance  of  Lines. — In  the  case  of 
eonsiumers  receiving  service  as  individuals  the  arrangements 
as  to  the  construction  and  ownership  of  the  necessary  lines, 
transformers,  lightning  arresters  and  other  equipment  must 
be  such  that  the  title  to  the  said  lines  and  equipment,  when 
completed,  will  rest  in  the  electric  public  utility  and  that 
the  electric  public  utility  shall  be  responsible  for  their  main- 
tenance, operation  and  replacement. 

2.  Additional  Consumers  an  Existing  Lines. — It  must  be 
agreed  between  the  utility  furnishing  the  service  and  the 
consumers  along  any  proposed  distribution  line  that  addi- 
tional consumers  along  the  route  of  the  said  line  or  exten- 
sions thereof  shall  receive  service  if  applying  for  the  same 
upon  a  non-discriminatory  basis.  If  unable  to  agree  the 
parties  may  appeal  to  the  commission,  which  will  render  a 
decision  upon  the  merits  of  the  case. 

3.  Expense  of  Construction  of  Lines. — The  proposed  dis- 
tribution circuits  for  the  serving  of  the  consumers  covered 
by  this  class  may  be  constructed  at  the  expense  of  either 
the  electric  utility  or  the  prospective  consumers,  as  the  rules 
filed  by  the  electric  utility  in  compliance  with  this  order 
shall  provide. 

4.  Lines  Constructed  at  the  Expense  of  the  Utility. — If 
the  distribution  lines  required  are  to  be  constructed  at  the 
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expense  of  the  utility  furnishing  the  service,  such  utility 
shall  first  secure,  in  the  manner  provided  by  law,  a  cer- 
tificate of  convenience  and  necessity  covering  the  construc- 
tion and  operation  of  the  necessary  lines,  and  the  said  con- 
struction must  comply  with  the  standards  set  forth  in 
General  Order  No.  30,  which  provides  standards  for  over- 
head electric  construction. 

5.  Lines  Constructed  at  the  Expense  of  the  Consumer.— 
In  case  the  construction  is  to  be  at  the  expense  of  the  con- 
sumers, the  actual  construction  work  may  be  done  either 
by  the  prospective  consumers  themselves  or  by  the  utility 
at  the  expense  of  the  consumers,  as  the  consumers  may  elect. 
In  any  case  the  actual  construction  work  must  be  done  in 
accordance  with  the  rules  laid  down  in  the  commission's 
General  Order  No.  30,  which  provide  standards  for  over- 
head electrical  construction. 

6.  Combining  of  Service.— In  case  the  individual  consumer 
has  on  his  own  or  adjoining  premises  owned  by  him,  a  num- 
ber of  buildings  such  as  employees'  houses,  barns,  etc.,  to 
which  electric  service  is  desired  and  the  consumer  desires 
to  receive  this  service  over  one  meter,  pay  one  service 
charge,  and  assume  the  responsibility  for  payment  of  the 
entire  bill,  the  utility  shall  so  furnish  the  service,  provided 
the  consumer  is  willing,  at  his  own  expense,  to  provide  all 
construction  necessary  to  connect  the  various  buildings  and 
to  bring  the  common  service  to  the  building  most  con- 
veniently located  to  the  company's  lines  where  the  common 
meter  may  be  placed. 

7.  Construction  Work  Done  by  Consumer. — In  case  the 
construction  is  to  be  done  by  the  prospective  consumers, 
the  utility  which  is  to  furnish  the  service,  before  assuming 
ownership  of  the  lines  constructed  as  set  forth  in  Rule  1, 
shall  secure,  in  the  manner  provided  by  law,  a  certificate 
of  convenience  and  necessity  authorizing  the  utility  to  take 
over  and  operate  the  said  lines. 

8.  Certificate  of  Convenieyice  and  Necessity.— Before  the 
certificate  of  convenience  and  necessity  referred  to  in  the 
foregoing  rules  is  issued,  the  commission  will  require  the 
filing  of  a  plat  showing  the  exact  route  of  the  lines  and  will 
require  evidence  that  possible  inductive  interference  with 
the  lines  of  other  wire  using  utilities  has  been  considered 
and  properly  provided  against,  as  set  forth  in  Section  II, 
Rules  204,  205  and  206  of  General  Order  No.  30,  as  amended 
and  adopted  March  16,  1920.  It  is  recommended  that  pros- 
pective consumers  who  expect  to  do  their  own  construction 
work  shall  make  all  the  arrangements  necessary  and  secure 
a  written  contract  for  the  service  (if  required)  from  the 
public  utility  which  is  to  furnish  the  service  before  any  con- 
struction work  is  done.  Upon  the  signing  of  the  contract 
for  service  between  prospective  consumers  and  a  utility,  the 
utility  must  immediately  apply  to  the  commission  for  the 
certificate  of  convenience  and  necessity  provided  for  in 
these  rules. 

9.  Rates  and  Rides  for  Service  to  Be  Filed.— Beiore  any 
electric  public  utility  shall  construct  or  extend  distribution 
circuits  into  rural  territory  or  connect  its  circuits  to  any 
distribution  circuit  for  the  purpose  of  serving  individual 
consumers,  such  utility  shall  first  file  with  the  commission 
as  part  of  its  rate  schedule  for  each  community  from  which 
such  service  is  furnished  (or  one  schedule  covering  rural 
service  to  its  entire  territory  in  case  the  same  rates  and 
rules  are  to  apply  to  the  entire  property),  and  in  accord- 
ance with  the  provisions  of  General  Order  No.  28,  a  state- 
ment of  the  terms  and  conditions  under  which  such  service 
will  be  rendered  and  the  rates  which  shall  apply  to  the 
service  after  these  terms  and  conditions  have  been  fulfilled. 
This  statement  shall  contain  the  following  items: 

(a)  A  description  of  the  general  type  or  types  of  lines 
to  be  constructed. 

(b)  A  statement  of  the  proportion  of  the  cost  of  construc- 
tion of  said  lines  and  other  equipment  which  the  utility  will 
bear. 

(c)  .\n  explanation  of  the  basis  upon  which  additional 
consumers  may  be  served  from  existing  lines  or  extensions 
thereof. 

10.  Rates  to  Individtial  Rural  Consumers. — For  the  pur- 
pose   of   rendering    bills    for    electric    service    furnished    to 


individual  consumers  served  under  the  provisions  of  the 
third  section  of  this  order,  the  utility  shall  file  with  the 
commission  a  statement  of  the  fundamental  charges  as 
hereinafter  contemplated  upon  which  the  type  of  rates  shall 
be  based.  All  rates  for  service  to  individual  rural  con- 
sumers shall  consist  of  a  service  charge  in  addition  to  the 
regular  urban  rates  provided  for  hereinafter. 

11.  Service  Charge. — The  amount  of  the  service  charge 
shall  represent  the  excess  cost  to  the  utility  of  furnishing 
the  rural  consumer  with  the  class  of  service  which  he  de- 
mands over  the  cost  to  the  utility  of  furnishing  the  samt 
service  to  a  like  consumer  in  urban  territory,  including  such 
items  as  are  ordinarily  represented  by  the  minimum  bill. 

12.  Uniformity  of  Service  Charge. — The  service  charge  to 
each  consumer  on  the  same  line  shall  be  identical  except 
such  portion  of  the  service  charge  as  may  vary  between 
individual  consumers  on  account  of  the  difference  in  size 
and  cost  of  their  transformer  and  meter  installation.  The 
service  charge  to  consumers  on  different  lines  may  vary  as 
the  expense  to  the  utility  of  furnishing  service  over  the 
different  lines  shall  vary. 

13.  Rate  for  Energy  Used. — The  rate  for  the  energy  used 
by  individual  consumers  shall  be  the  same  rate,  including 
demand  charges,  if  any,  as  charged  to  consumers  demand- 
ing the  same  class  of  service  in  the  municipality  from  which 
the  service  is  furnished.  The  items  ordinarily  covered  by 
the  minimum  bill  in  urban  service  are  included  in  the  serv- 
ice charge  provided  for  in  Rule  II. 

14.  Municipality  from  Which  Service  Is  Furnished. — In 
the  case  of  lines  extended  from  a  municipality  wher"  sersice 
is  furnished,  into  rural  districts  solely  for  the  purpose  of 
furnishing  energy  to  rural  consumers  along  the  routes  of 
said  lines,  the  service  shall  be  deemed  to  be  furnished  from 
the  municipality  from  which  said  lines  are  extended.  In 
case  distribution  lines  are  constructed  from  a  transmission 
line  extending  between  municipalities,  for  the  sole  purpose 
of  furnishing  electric  service  to  rural  consumers  located 
along  the  route  of  such  distribution  line,  the  service  shall 
be  deemed  to  be  furnished  from  the  municipality  located 
nearest  to  the  junction  of  the  main  transmission  line  and  the 
rural  extension,  as  measured  along  the  main  transmission 
line.  In  case  individual  rural  consumers  are  connected 
directly  to  a  transmission  line  between  municipalities,  the 
service  shall  be  deemed  to  be  furnished  from  the  municipal- 
ity nearest  the  point  at  which  the  connection  is  made  to  the 
m.ain  transmission  line  for  the  consumer's  service,  as  meas- 
ured along  the  main  transmission  line. 

15.  Meter  Readings. — The  commission  recommends  that 
the  rules  provide  for  the  reading  of  meters  at  not  less  than 
three-month  intervals,  but  that  provision  be  made  for  billing 
the  service  charge  in  monthly  installments.  This  recom- 
mendation, however,  shall  not  prevent  utilities  from  secur- 
ing readings  of  the  meters  of  rural  consumers  at  less  inter- 
vals than  three  months  if  they  so  desire,  or  if  special  condi- 
tions surrounciing  the  service  make  the  same  necessary. 

16.  Type  of  Equipment  on  Rural  Lines. — It  is  strongl> 
recommended  that  all  utilities  furnishing  service  to  rural 
consumers  should  adopt  as  standard  equipment  for  furnish- 
ing this  service  the  most  modern  de\-ices  of  this  nature 
which  can  be  secured.  Devices  should  be  used  which  have 
as  the  controlling  factor  of  their  design  the  possibility  of 
the  consumer  taking  care  of  ordinary  interruptions  of  serv- 
ice. I.e.,  such  devices  as  are  constructed  to  enable  the  con- 
sumer to  safely  remove  and  replace  burned  out  fuses  and 
other  small  operations  of  this  nature.  It  is  also  recom- 
mended that  the  utilities  should  devote  some  time  in  in- 
structing their  rural  consumers  in  the  operations  of  remov- 
ing and  replacing  fuses  and  locating  all  ordinary  sources 
of  trouble  and  interruption  to  the  end  that  the  service  fur- 
nished these  consumers  may  bo  of  the  most  continuous  and 
satisfactory  character,  and  rciuiered  with  the  least  possible 
expense  to  the  consumer  for  maintenance  charges. 

Saving  Clause. — The  adoption  of  these  rules  shall  in  no 
way  prevent  the  commission  from  considering  any  case  of 
a  demand  for  service  which  may  be  brought  to  its  attention 
upon  its  own  merits,  nor  shall  it  in  any  way  preclude  the 
commission  from  altering,  modifying  or  amending  these 
rules  from  time  to  time  as  may  be  necessary  or  advisable. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary'  viewpoints  on  published  articles  are 
cordially  invited 


The  Engineer  Should  Also  Be  an  Economist 

To  the  Editors  of  the  Electrical  World: 

Unquestionably  much  of  the  dissatisfaction  prevalent 
among  the  various  agricultural,  commercial  and  indus- 
trial groups  at  the  present  time  is  due  primarily  to 
inadequate  understanding  of  the  fundamental  principles 
of  economics.  The  fact  that  economic  laws  constitute  an 
acting  force  does  not  appear  to  be  generally  appreciated. 
This  is  especially  noticeable  among  some  of  our  political 
factions. 

Ever>'  thinking  man  knows  that  Newton's  law  of 
gravitation  acts  with  unfailing  precision  and  that  be- 
hind this  law  a  force  exists  which  tends  to  keep  the 
universe  in  equilibrium.  Furthermore,  he  either  con- 
sciously or  unconsciously  acknowledges  this  fact,  and, 
with  comparatively  few  exceptions,  he  does  not  attempt 
to  circumvent  this  fundamental  law.  On  the  other  hand, 
this  same  individual  is  very  apt  to  ignore  what  should  be 
an  apparent  fact  to  him,  i.e.,  that  in  the  realm  of  business 
economic  laws  are  at  work  in  much  the  same  manner 
and  tend  to  stabilize  our  social  fabric.  Before  real  pros- 
perity can  again  commence  it  must  be  realized  by  all 
groups  that  these  economic  laws  cannot  be  successfully 
interfered  with. 

It  is  said  that  before  the  great  war,  when  referring  to 
the  then  five  great  powers,  the  international  politicians 
would  sometimes  jokingly  make  reference  to  what  they 
chose  to  call  the  sixth  great  power,  namely,  the  press. 
This  is  the  great  avenue  of  enlightenment,  and  every 
engineer  should  endeavor  to  make  his  influence  felt  in 
this  direction  for  his  own  and  the  public  welfare.  We 
have  emerged  from  an  age  of  politics  into  a  world  of 
economics,  and  it  is  imperative  that  this  fact  be  gener- 
ally realized.  Adam  Smith  performed  just  as  great  a 
service  for  business  as  Newton  did  for  science,  and,  with 
modifications  to  suit  present-day  conditions,  the  precepts 
of  the  former  should  be  made  available,  in  popular  form, 
to  the  average  man. 

It  is  an  acknowledged  fact  that  man's  worst  enemy 
.since  the  dawn  of  civilization  has  been  his  ignorance  of 
the  things  which  he  should  know.  It  was  the  ignorance 
of  the  average  man  that  made  possible  all  the  wrongs  of 
history.  Likewise  it  is  knowledge  that  has  advanced 
and  will  continue  to  advance  the  world. 

An  engineer  exists  principally  to  get  things  done  in 
the  most  eflficient  way,  but  unless  he  thoroughly  under- 
stands economics  he  cannot  discharge  his  duties  prop- 
erly. The  engineering  profession  stands  in  a  unique 
position  in  regard  to  the  dissemination  of  knowledge 
relative  to  economics,  and  the  individuals  of  which  it  is 
composed  can  do  much  to  bring  about  a  better  under- 
standing of  this  most  important  subject.  For  this 
rea.son  every  engineer  should  consider  it  his  duty  and 
privilege  to  help  enlighten  his  fellow-man  along  these 
lines. 


No  engineer  believes  in  perpetual  motion.  The  fact 
that  something  cannot  be  obtained  from  nothing  is 
realized  beyond  doubt.  Nevertheless,  some  of  our 
fellow-men  persist  in  apparently  believing  that  a  profit 
can  be  justly  obtained  without  equal  values  being 
exchanged.  Each  individual  in  society  should  realize 
that,  considered  fundamentally,  so-called  profit  is  made 
in  the  creation  of  values  and  is  realized  in  the  exchange 
of  values.  As  capital,  management  and  labor  are  involved 
in  the  creation  of  values,  the  foregoing  applies  with 
equal  force  to  each  group  within  this  category. 

In  our  economic  structure  there  are  many  groups  con- 
tributing toward  production  of  values,  and  sei-vices 
rendered  are  equivalent  to  values  created.  In  this  con- 
nection it  should  be  borne  in  mind  that  transportation 
and  advertising  are  most  essential  services  and  really 
comprise  the  keys  to  the  continuation  and  extension  of 
commerce  and  industrj'.  Special  attention  should  be 
paid  to  them  by  all  groups  just  now  and  their  impor- 
tance acknowledged.  There  is  nothing  to  gain  and  much 
to  lose  by  emulating  the  ostrich.        John  J.  Brophy, 

Salem,  Mass.  Industrial-Electrical  Engineer. 


Utilities  Can  Profitably  Familiarize  Themselves 
with  Radio  Service  Problems 

To  the  Editors  of  the  Electrical  World: 

I  have  read  with  considerable  interest  the  letter  of 
C.  H.  Mueller  on  the  subject  of  radio  service  problems 
in  your  Aug.  20  issue.  There  are  one  or  two  thoughts 
I  should  like  to  add  to  Mr.  Mueller's  comments. 

I  have  had  the  unique  experience  of  having  been  in 
turn  a  light-blinking  amateur,  a  public  sei-vice  em- 
ployee and  a  radio  manufacturer.  This  experience  has 
enabled  me  to  understand  the  amateur  radio  problem 
a  little  more  clearly  than  is  usually  possible.  Somewhat 
more  than  a  decade  ago,  when  I  was  an  offending  light- 
blinking  amateur,  it  was  veiy  difficult  to  get  either 
co-operation  or  satisfaction  from  the  electric  light  com- 
pany serving  me.  I  did  not  "blink"  the  lights  and 
make  sparks  jump  from  the  chandeliers  in  the  entire 
neighborhood  intentionally  but  because  I  knew  of  no 
way  to  prevent  it.  The  light  company  took  a  hostile 
and  even  mysterious  attitude.  The  result  was  that  my 
first  experience  with  utilities  was  one  conducive  to 
hostility.  It  was  not  until  after  I  had  had  more  than 
five  years'  service  with  utilities  that  I  began  to  appre- 
ciate that  at  heart  these  organizations  are  really  human 
organizations. 

I  believe  that,  in  spite  of  the  fact  that  in  general  he 
is  a  nuisance,  the  radio  amateur  should  be  handled  with 
considerable  care.  Most  radio  amateurs  are  men  with 
strong  electrical  tendencies.  They  are  the  type  who 
advocate  electrical  cooking  apparatus,  motor-driven 
machinery  and,  in  general,  develop  into  consumers  of  a 
large  amount  of  energy.  The  light-blinking,  spark- 
jumping  period  is  usually  only  a  transient  one,  and  if 
the  light  and  power  company  and  the  amateur  live 
through  the  period  satisfactorily,  the  result  is  usually 
that  the  light  and  power  company  has  obtained  the  good 
will  of  a  large  customer  and  one  who  champions  electric 
service. 

There  is  very  little  need  of  serious  trouble  due  to 
sparks  jumping.  A  set  properly  protected  will  care  for 
this.  The  light-blinking  problem  today  is  not  nearly 
so  serious  as  it  was  a  few  years  ago.  Devices  have  been 
placed  on  the  market  which  will  absorb  energy  when 
the  transmitting  key  is  up.     This  means  that  during- 
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the  tran.smitting  period  a  nearly  uniform  load  is  thrown 
on  the  line. 

It  is  my  recommendation  that  every  light  and  power 
company  should  have  some  one  person  in  its  organiza- 
tion who  i.s  familiar  with  radio  work.  Usually  there  is 
a  lineman  or  office  employee  who  is  a  radio  enthusiast 
and  at  the  same  time  can  be  trained  to  bring  about 
cordial  relations  between  the  company  and  the  radio 
amateur.  I  am  fiiTnly  convinced  that  more  than  three- 
fourths  of  the  radio  problems  can  be  solved  by  co-opera- 
tion and  a  little  instruction  on  the  part  of  the  light  and 
power  companies.  The  amateur  question  is,  undoubt- 
edly, a  difficult  one  to  handle,  but  the  potential  gain 
from  handling  it  properly  is  sufficiently  great  to  make 
its  study  worth  while.  H.  B.  RICHMOND, 

.General  Radio  Company,  Commercial  Manager. 

Cambridge,  Mass. 


Buying  Used  Equipment 

To  the  Editors  of  the  ELECTRICAL  WORLD: 

As  a  result  of  the  war  the  purchase,  installation 
and  operation  of  so-called  second-hand,  or  used,  indus- 
trial and  power  equipment  took  place  on  an  extensive 
scale.  This  development  was  characteristic  of  all  sorts 
of  mechanical  and  electrical  industrial,  manufacturing 
and  power  equipment — machine  tools,  boilers,  turbines, 
electric  motors  and  generators,  pumps,  general  mill 
manufacturing  equipment,  and  so  forth.  Other  lines 
were,  of  course,  affected,  but  I  wish  to  call  attention 
chiefly  to  the  power  equipment  field  in  its  relation  to 
the  purchase,  application  and  operation  of  such  equip- 
ment. 

There  are  generally  two  principal  objections  to  buy- 
ing used  equipment,  the  one  positive,  the  other  negative, 
the  one  real,  the  other  imaginary. 

The  real  and  positive  objection  to  the  purchase  and 
operation  of  used  equipment  is  that  it  may  have  been 
installed  and  operated  in  locations  which  because  of 
either  atmospheric  or  water  conditions  have  actually 
injured  the  apparatus.  The  buyer  has  no  way  of 
knowing  that  the  coating  of  .shiny  paint  that  has  been 
applied  does  not  cover  actual  defects  which  will  soon 
show  up  with  usage  and  destroy  the  value  of  the  equip- 
ment. Even  equipment  that  has  been  in  a  dry  place 
may  be  affected  by  subsequent  installation  by  the  used- 
equipment  purchaser  in  a  damp  location.  Bearings  may 
be  worn  or  the  shaft  of  the  rotary  equipment  may  be 
sufficiently  out  of  line  to  prevent  precision  in  opera- 
tion and  later  to  cause  serious  trouble.  The  equipment 
may  be  obsolete  and  the  procuring  of  repair  parts  may 
be  difficult  unless  the  manufacturer  of  the  equipment  is 
one  of  the  old-established  companies.  If  the  equip- 
ment has  been  in  a  fire  or  if  it  ha.s  Iwen  badly  damaged 
in  an  accident  or  by  water  it  must  be  completely  over- 
hauled or  even  rebuilt,  and  missing,  broken,  or  damaged 
parts  must  be  replaced.  In  fact,  there  may  be  any 
number  of  possible  defects  in  either  design  or  construc- 
tion that  will  render  the  equipment  unsuitable  or  even 
useless  to  the  buyer. 

The  integrity  of  the  seller  is  the  buyer's  only  pro- 
tection because  a  detailed  and  discerning  inspection  is 
usually  out  of  the  question  except  in  the  case  of  the 
large  industrial  manufacturing  concerns  that  maintain 
engineering  departments  composed  of  specialists. 

The  imaginary,  or  negative,  objections  are  largely 
psychological.  The  prospective  buyer  may  object  to 
.second-hand,    or   used,    equipment,    just    as    any    buyer 


naturally  prefers  new  to  used  equipment.  He  has  more 
of  a  proprietary  interest  and  claim  in  new  machiner>-. 
Its  history  is  an  open  book  to  him.  He  knows  that  it 
has  come  to  him  direct  from  the  manufacturer  and  that 
he  is  its  first  "master."  In  case  defects  develop  the 
buyer  can  resort  to  the  manufacturer  for  redress  and 
usually  obtain  satisfaction.  If  such  defects  appear  in 
used  equipment  redress  may  sometimes  not  be  so  easily 
obtained. 

The  principal  points  favoring  the  purchase  of  used 
equipment  are  generally  price  and  shipment.  The  price 
of  used  equipment  is  usually  enough  below  the  current 
market  price  for  new  equipment  to  overcome  the  psy- 
chological objections  to  the  purchase.  Shipment  can 
usually  be  made  without  delay.  After  a  disastrous  fire, 
a  crippling  breakdown  or  other  accident  equipment  is 
usually  required  as  promptly  as  possible  in  order  that 
the  plant  may  resume  operations  at  the  earliest  moment. 

Used  equipment  generally  comes  on  the  market  for 
one  of  the  following  two  principal  reasons  involving 
non-usage:  (1)  Plant  changes  or  enlargements,  due  to 
a  change  in  production  requirements  or  methods;  (2) 
destructive  or  damaging  fire  or  accident. 

When  buying  used  apparatus,  especially  if  it  is 
costly  or  to  operate  as  an  important  cog  in  the  manufac- 
turing scheme,  the  prospective  buyer  should  have  it 
thoroughly  inspected.  If  possible  he  should  know  where 
and  how  it  has  been  used,  whether  in  damp  locations, 
as  on  a  pump  inside  a  mine,  or  in  dusty  places,  as  in  a 
foundry,  brick  plant  or  cement  mill.  Was  it  used  in- 
termittently or  continuously,  and  was  it  subjected  to 
heavy  and  frequent  shocks?  Having  a  general  historv 
of  the  equipment  the  buyer  will  know  where  to  look  for 
weak  spots,  if  any  exist,  and  how  to  remedy  them  and 
to  keep  the  equipment  in  first-class  operating  condition. 

The  war  gave  the  used-equipment  business  a  tre- 
mendous impetus,  as  has  already  been  said,  and,  as  is 
always  the  case  under  such  circumstances,  many  schem- 
ing and  unreliable  and  some  actually  dishonest  men 
engaged  in  it,  because  it  was  for  the  moment  profitable 
for  all  comers  and  promised  quick  and  easy  returns. 
Anthing.  almost,  could  be  sold  at  a  profit.  The  buyer 
was  neither  very  cautious  nor  verj-  particular,  and  so 
long  as  he  could  quickly  obtain  equipment  that  seemed 
to  fulfill  his  needs  he  was  not  disposed  to  quibble  over 
the  price.  The  buyer's  necessity,  and  too  often  his 
indifference,  was  the  dealer's  opportunity,  and  he  made 
the  best  of  it  while  the  opportunity  lasted.  Now  all 
this  is  a  thing  of  the  past.  Many  of  the  paper,  fly-by- 
night  companies  that  sprang  up  in  the  emergency  have 
disappeared.    Older  and  reputable  concerns  still  remain. 

The  present  conditions  in  the  used-equipment  busi- 
ness, as  a  result  of  the  war,  have  in  a  measure  been  a 
handicap  for  these  older  and  reputable  concerns  in  that 
to  a  certain  extent  confidence  in  the  trade  was  and  is 
impaired.  These  concerns  are  necessarily  more  re- 
liable, trustworthy  and  honest — first,  because  they  were 
not  and  are  not  transient  and  opportunist,  but  have 
"come  to  stay,"  and  also  because  their  traditions  of  • 
right  and  fair  dealing,  which  are  always  the  first  con- 
sideration to  their  clientele,  have  been  built  up  from 
a  long  and  successful  past.  Such  concerns  maintain 
competent  sales  and  engineering  forces  and  large,  well- 
equipped  storehouses  and  repair  shops  and  are  as  care- 
ful in  the  repair,  reconstruction  and  inspection  of 
equipment  before  shipment  as  are  the  manufacturers 
of  new  apparatus.    Their  word  is  as  good  as  their  bond. 

Pittsburgh,  Pa.  Thom.\s  Robsok  H.\y. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Three-Phase  Grounding  Snatch  Qosed  by 
One  Movement 

GROUNDING  switches  which  are  operated  from  the 
floor  and  which  ground  all  three  phases  of  a  line 
at  one  time  were  installed  on  the  11,000-volt  incoming 
lines  in  a  recently  constructed  San  Francisco  substa- 
tion. The  lines  enter  to  the  blades  of  double-throw, 
three-phase  disconnecting  switches,  the  front  clips  of 
which  lead  to  the  oil  switches.     The  back  clips  are  left 


THIS  SWITCH 

GROUNDS  ALL  PHASES 

AT   O.NCE 


blank.  In  grounding  a  line  the  operator  throws  the 
three  blades  to  the  back  position  one  at  a  time  and 
then  closes  the  ground  switch,  by  one  movement  throw- 
ing the  grounded  clips  against  all  three  blades  of  the 
switch.  By  this  means  danger  to  the  operator  is  elimi- 
nated. The  .switch  ih  provided  with  a  link  so  that  it 
mav  be  locked  either  open  or  closed. 

Field  Editor  Electrical  World. 
San   Francisco,  Cal. 

Rules  to  Prevent  Accident  When 
Grounding  Equipment 

TO  PROTECT  men  who  are  grounding  circuits  and 
equipment,  a  .set  of  instructions  on  the  right  pro- 
cedure for  grounding  is  issued  to  the  employees  of  the 
Penn.sylvania  Water  &  Power  Company.  Baltimore,  Md. 
As  the.se  rules  may  be  applied  to  advantage  in  other 
companies,  they  are  published  in  the  following  para- 
graphs : 

1.  The  following  shall  be  the  procedure  for  ground- 
ing a  low-tension  circuit  or  apparatus:  (a)  Be  sure 
that  the  circuit  is  clear,     (b)  Test  for  potential  with  a 


test  stick.      ic)    If  the  test   indicates  that  the  circuit 
is  clear,  apply  the  ground. 

2.  The  grounding  jumpers  must  first  be  connected 
to  ground.  Then  apply  the  ground  clamp  to  each  of  the 
three  conductors  of  the  circuit. 

3.  Never  allow  any  part  of  the  body  to  touch  a  con- 
ductor on  which  the  ground  has  not  yet  been  made.  The 
fact  that  one  conductor  has  been  successfully  grounded 
does  not  necessarily  indicate  that  the  other  conductors 
are  clear,  and  furthermore,  the  static  effect  of  an  un- 
grounded transmission  line  conductor  caused  by  neigh- 
borhood live  circuits  is  in  some  cases  sufficient  to  cause 
death. 

4.  In  grounding  high-tension  conductors,  if  within 
a  station,  the  procedure  shall  be  the  same  as  explained 
for  low-tension  except  that  a  switch  stick  will  be  used 
as  a  test  stick.  Where  possible  it  is  advisable  to  use 
a  switch  stick  for  applying  the  ground  clamps. 

Due  to  lighter  type  of  construction  of  the  high-ten- 
sion buses,  care  must  be  taken  to  prevent  damaging  the 
thin  copper  tubing  when  attaching  and  removing 
ground  clamps.  On  each  of  the  sections  of  the  bus 
special  insulators  have  been  installed  at  designated 
places  to  take  up  the  strain  when  grounding  and 
grounds  should  be  applied  at  these  points. 

5.  Operator's  grounds  must  be  applied  by  the  oper- 
ator personally  or  by  such  assistant  operators  as  the 
chief  operator  may  designate  as  competent  for  this 
work. 

6.  No  ground  shall  be  applied  until  all  disconnector 
switching  has  been  completed,  until  hold-off  signs  are 
in  place,  until  grounding  jumpers  have  been  laid  out 
in  proper  location  and  until  the  operator  has  inspected 
the  work  to  make  sure  that  the  circuit  is  clear  and 
ready  for  grounding.  If  the  operator  has  done  the 
disconnector  switching,  etc.,  he  must  be  checked  by  the 
assistant  operator  before  the  grounds  are  applied. 

7.  The  location  of  each  ground  placed  or  ordered  on 
by  the  operator  must  be  recorded  on  the  mimic  board 
by  a  ground  tag. 

8.  As  far  as  practicable  no  man  shall  work  at  a 
point  where  he  is  out  of  sight  of  the  grounds  which 
protect  him.  This  means  that  when  a  man  is  working 
on  a  transformer  or  outside  of  the  station  or  trans- 
mission lines,  arc  extinguishers,  lightning  arresters,  re- 
actors, etc.,  special  grounds  must  be  put  on  this 
equipment  by  the  workman  independent  of  the  regular 
station  grounds.  As  far  as  possible  the  placing  of 
workmen's  grounds  must  be  supervised  by  the  operator. 

9.  If  it  is  necessary  to  cut  a  conductor,  grounds 
must  be  placed  on  both  sides  of  the  work. 

10.  No  man  shall  work  on  a  transmission  line  more 
than  1  mile  away  from  his  ground  connection. 

U.  In  making  high-tension  ground  connections  out- 
side on  a  tran.smission  line,  it  is  not  po.ssible  to  test 
with  a  switch  stick.  Instead  a  piece  of  .5-amp.  fuse 
wire   or   a   fine   copper   wire   shall   be   attached   to   the 
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grounded  steel  work  of  the  tower  and  the  other  end  of 
this  fu.se  wire  .shall  be  attached  to  a  tool,  such  as  a  pair 
of  pliers,  and  thrown  across  the  conductor  in  such  a 
way  that  should  the  conductor  he  alive,  the  fuse  will 
blow  and  indicate  the  same.  The  man  doing  this  must, 
of  course,  place  himself  in  such  a  position  that  the 
possible  arc  and  .short  circuit  will  not  burn  him.  If  this 
test  shows  the  circuit  not  to  be  alive,  grounding  may 
proceed.  Apply  the  ground  immediately  after  testing 
and  remove  the  test  wire  immediately  after  grounding. 
Each  phase  must  be  individually  tested. 

12.  A  workman's  ground  on  a  transmission  line  or 
in  a  station  shall  not  be  removed  by  any  person  except 
the  one  who  made  the  ground  or  by  his  orders. 

13.  All  three  phases  must  be  grounded,  even  though 
the  work  may  be  only  on  one  phase. 

14.  An  oil  .switch  is  not  to  be  considered  grounded 
until  all  six  pots  have  been  grounded. 

15.  In  removing  a  ground  the  jumper  should  be 
disconnected  first  from  the  line  conductors  and  last 
from  the  ground  connection.  No  part  of  the  body 
should  be  permitted  to  come  in  contact  with  the  con- 
ductor after  the  ground  has  been  removed. 

16.  Grounding  connections  for  high-tension  circuits 
shall  be,  at  Holtwood,  at  least  No.  4  copper  wire  equiva- 
lent, and  at  Highlandtown,  at  least  No.  1  copper 
equivalent.*  For  low-tension  circuits  it  shall  be  at  least 
No.  4/0  copper  equivalent.  Grounding  jumpers  shall  be 
provided  with  clamps  or  terminals  of  corresponding 
carrying  capacity. 

17.  All  grounding  jumpers  are  assigned  to  one  of 
the  operators  for  his  daily  inspection  and  he  is  respon- 
sible for  their  condition.  Alex.  Bauhan, 

Superintendent  of  Stations. 
Pennsylvania  Water  &  Power  Company, 
Baltimore,  Md. 


formers.  These  two  transformer.s  are  not  overloaded, 
and  consequently  their  secondaries  offer  such  a  high 
impedance  to  the  current  of  the  overloaded  transformer 
that  its  secondary  current  is  not  sufficient  to  operate 
the  relay.  The  same  applies  to  any  case  where  there 
is  an  overload  in  any  one  wire. 

Although  the  general  practice  is  to  use  three  current 
transformers  and  three  relays  in  systems  of  large  mag- 
nitude, yet  there  are  two  connections  of  three  trans- 
formers and  two  relays  which  give  adequate  protection 
from  overloads  under  all  possible  conditions.  They  are 
the  delta  connection  and  the  Z  connection  shown  in  the 
drawing.  When  used  exclusively  for  protection  i  with 
no  metering),  it  can  be  shown  that  the  Z  connection  has 
several  distinct  advantages  over  the  delta  connection, 
and  it  is  therefore  widely  used. 

Both  these  connections  are  somewhat  difficult  to 
check  in  the  finished  in.stallation.  They  are  seldom  used 
with  power-directional  relays  owing  to  the  difficultj-  of 
obtaining  the  proper  phase  relations  with  the  poten- 
tials. V.  H.  Todd. 

Orange,  N.  J. 

Test  Results  of  Thirty-Day  Run  by 
Diesel  Engines 

A  FUEL-OIL  consumption  of  less  than  0.09  gal.  per 
kilowatt-hour  was  recorded  at  a  recent  thirty-day 
non-stop  run  of  a  520-hp.  Diesel  engine  at  the  Tucson 
Gas,   Electric   Light  &  Power  Company,   Tucson,  Ariz. 


Advantage  of  Three  Current  Transform- 
ers for  Relay  Operation 

REFERRING  to  the  contribution  by  R.  H.  N.  Lockyer 
.  in  the  July  2  issue  of  the  Electrical  World, 
entitled  "Advantage  of  Three  Current  Transformers 
for  Relay  Operation,"  it  is  quite  interesting  to  note  that 
this  connection  was  proposed  and  discarded  many  years 
ago  as  it  does  not  give  adequate  protection  in  the  very 
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CORRECT  METHODS  OF  APPLYING  RELAYS 

case  outlined.  Consider  the  case  where  a  double  ground 
has  occurred  as  described  and  then  trace  out  the  path 
of  the  secondary  current.  It  must  pass  through  one 
relay,  but  in  order  to  complete  the  circuit  it  must  pass 
through  the  secondary  of  one  of  the  other  current  trans- 
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DAILY  LOAD  CLRVE  OF  DIESEL  ENGINE  IN  THIRTY-DAY  TEST 

In  the  generating  station  of  this  company  there  are 
two  520-hp.  Diesel  engines  directly  connected  to  gene- 
rators. 

As  Tucson  has  an  altitude  of  2,400  ft.,  the 
normal  rating  of  the  generator  at  this  station  is  498  hp., 
or  335  kw.  In  this  run  the  average  hourly  load  was 
256  kw.,  the  maximum  was  330  kw.  and  the  minimum 
120  kw. 

A  typical  twenty-four-hour  load  cur\'e  is  shown 
in  the  accompanying  illustration.  The  fuel  was  calol 
of  24  deg.  Baume.  This  oil  cost  at  Tucson  6.8  cents  per 
gal.  From  the  tabulation  it  is  seen  that  the  fuel  used 
per  100  kw.-hr.  was  8.96  gal.  This  makes  a  total  fuel 
cost   of  0.609   cent  per  kilowatt-hour. 

srMMARY  OF  THIRTY-DAY  NON-STOP  RVN   OF   DIESEL    ENGINE 

Norm.ll  ruling  of  enginr  «t  Tucson  (2.400  ft.  .iliitiide),  kw — 

Maximum  load  on  ongino.  kw 

Nlinimuni  load  on  engine,  kw. .  .  . 

Average  hourly  load,  kw    

Fuel  oil  used  per  100  kw.-hr..  gal  . 

Kind  of  fuel 

I.ubrirating  oil  for  bearings  and  cyliiKii'r>.  n.tl   i>.t  .t:t\ 
Lubricating  oil  for  air  ronii>re**or.  gal  |>er  daN 
•.\verage  gal    make-up  engine  eo»>ling  water  jxt  da\ 
.\verage  gal   make-up  tower  cooling  water  per  day 
Average  temperature  eylinder  jacket  cooling  water,  dog    F 
Average  temperature  piiton  eooUng  water,  deg   F 
.Vverage  temperature  eihaust-valve  coohf  g  water,  deg.  F 
Average  teniix'ralure  exhaust  header  cooling  water,  deg   F 


•Holtwood   station   is  rated  at  83.,')00  kva.   and  connected   to   a 
26n.00n-kva.    system.      Highlandtown    station    is    lated    at    70,000 
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Rugged  Floor  Mounting  for  Starter 

A  COMPACT  but  rugged  floor  mounting  for  motor 
starters  shown  in  the  accompanying  photograph  is 
used  in  the  plant  where  the  writer  is  employed.  The 
supports  consist  of  two  pieces  of  2-in.  by  3-in.  angle 
iron  5  ft.  3  in.  long  with  *-in.  by  2-in.  flat-iron  braces 
run  to  floor. 

The    starter    is    mounted    with    the    center    of    the 


SAFETY  SAVITCH  ON   BACK  OF  AUTO  STARTER  ALLOWS  DISCON- 
NECTION  FOR  INSPECTION   AND  REPAIRS 

operating  handle  about  4  ft.  6  in.  from  the  floor 
at  a  convenient  height  for  the  operator.  A  safety 
switch  is  mounted  on  the  rear  of  the  angle  iron  for  dis- 
connecting the  starter  from  the  line  when  making  re- 
pairs or  inspections.  The  angle  iron  and  braces  are 
fastened  to  the  floor  by  means  of  lag  screws  or  bolts, 
through  small  pieces  of  angle  iron  bolted  to  the  bottom 
of  tlie  angles  and  braces.  F.  W.  McGraw. 

Swissvale,  Pa. 


Molten  (^ast  Iron  Held  Without  Change 
in  Electric  Furnace 

A  RECENT  test  conducted  in  a  resistance-tyije  elec- 
tric furnace  showed  conclusively  that  it  is  possible 
to  hold  cast  iron  in  a  molten  state  for  a  long  period  of 
time  without  materially  changing  its  analysis.  The  tes' 
further  proved  that  it  is  economical  to  charge  cast-iron 
turnings  and  Ijorings  and  melt  the  same  with  a  com- 
paratively low  power  consumption.  This  test  was  run 
in  a  standard  I0.5-kw.  Baily  electric  furnace  at  the  lab- 
oratory of  the  Electric  Fur.iace  Company,  Salem,  Ohio. 
The  furnace  was  brought  to  temperature  before  charg- 


ing, and  approximately  1,500  lb.  of  pig  iron  was  charged 
and  melted  in  three  hours,  with  a  power  consumption 
of  318  kw.-hr.,  or  at  the  rate  of  420  kw.-hr.  per  ton. 

The  metal  was  then  held  in  a  molten  state  in  the  fur- 
nace for  more  than  twenty  hours  to  determine  what 
change  in  analysis  would  result.  The  analysis  taken  at 
the  completion  of  the  melting  period  was  virtually  iden- 
tical with  the  analysis  obtained  at  the  end  of  the  hold- 
ing period.  This  test  clearly  showed  that  it  is  possible 
to  melt  and  hold  iron  for  a  long  period  in  a  resistance 
type  electric  furnace  without  effecting  material  change. 

At  the  expiration  of  this  time  317  lb.  of  cast-iron 
borings  was  charged  in  the  molten  bath,  and  one  hour 
later  325  lb.  additional  was  charged.  These  borings 
were  melted  with  a  power  consumption  equivalent  to 
511  kw.-hr.  per  ton.  By  this  second  part  of  the  test 
it  was  proved  that  a  large  quantity  of  borings  and 
turnings  may  be  melted  economically  in  this  equipment. 
The  electric  furnace  as  a  straight  melting  unit  of  pig 
iron  of  heav\-  scrap  cannot  compete  in  cost  with  the 
cupola,  except  in  small  tonnages.  However,  the  tests 
described  indicate  that  great  economies  can  be  obtained 
by  duplexing  a  resistance  furnace  of  large  hearth  capac- 
ity with  a  cupola,  melting  the  heavy  scrap  and  pig 
iron  in  the  cupola,  discharging  this  molten  metal  into 
the  electric  holding  furnace,  whei-e  it  may  be  refined 
if  necessary,  and  melting  borings  and  turnings  in  the 
electric  holding  furnace.  The  advantages  of  such  a  com- 
bination would  be  the  ability  to  maintain  a  uniform 
pouring  temperature  so  essential  in  small  work,  the 
continuous  pouring  that  is  made  possible,  and  the  fact 
that  borings  and  turnings  may  be  converted  economi- 
cally into  good  foundry  iron.  F.  T.  COPE. 
Electric  Furnace  Company,                   Chief  Engineer. 

Alliance,  Ohio. 


Reconnecting  Three-Pliase,  220-Volt 
Motor  for  440  Volts 

IN  RECONNECTING  a  220-volt  motor  to  operate  on 
440  volts,  care  must  be  taken  to  make  the  connection 
so  that  no  coils  are  connected  up  with  their  polarity 
reversed.  To  illustrate,  take  the  case  shown  at  A  which 
is  the  diagram  of  an  eight-pole  two-parallel  Y-connected 
motor  for  220-volt  operation.  If  the  line  leads  A.  B  and 
C  are  removed  and  connected  to  the  leads  from  the  coils 
9,  10  and  11,  as  A,  B.  and  C  which  are  connected  to  the 
star  point,  the  star  connection  being  cut  off'  at  S.  then 
the  result  will  be  a  series-Y  connection  but  half  of  the 
coils  will  have  had  their  polarity  reversed. 

Two  cases  recently  came  to  the  writer's  attention 
where  this  was  done.  Theoretically  the  resultant  mag- 
netic flux  will  be  zero  and  there  will  be  no  torque  pro- 
duced. Actually,  however,  there  is  a  very  small  result- 
ant magnetic  flux,  the  torque  produced  being  insufficient 
to  even  start  the  motor  free.  However,  it  is  notice- 
able.    For  instance,  if  the  motor  is  turned  by  hand 


TE.ST8  OF  ELECTRIC  Fl  RNACE  MELTING  PIG  IRON  AND  CAST-IRON  BORINGS— CHEMICAL  ANALYSIS 
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it  will  take  longer  to  come  to  rest  than  with  the 
line  switch  open.  In  the  case  of  a  slip-ring  motor  con- 
nected in  this  manner  this  can  easily  be  .seen  by  short 
circuiting  the  slip  rings  when  the  current  taken  by  the 
stator  with  full  voltage  on  it  will  be  slightly  more  than 
with  the  rotor  open  circuited. 

If  now  the  connection  is  made  at  B  then  the  result 
will  be  a  series-Y  connection,  but  in  this  case  the  polar- 
ity of  all  the  coils  have  been  kept  the  same  and  the 


CORRECT   WAY   TO   RECONNECT    220-VOLT    MOTOR   FOR    440   VOLTS 

result  will  be  that  the  motor  will  operate  .satisfactorily 
on  440  volts.  In  this  ca.se  the  line  leads  A,  B  and  C  are 
left  where  they  are  and  the  star  point  to  which  the 
coils  12,  13  and  14  are  connected  is  maintained.  The 
star  connection  of  the  coils  9,  10  and  11  is  broken  and 
the  coils  are  connected  as  follows:  Coil  11  is  connected 
to  coil  23,  coil  10  is  connected  to  coil  22  and  coil  9  is  con- 
nected to  coil  21. 

There  are  other  ways  of  obtaining  this  connection 
but  the  method  outlined  will  be  found  the  simplest.  The 
chief  point  to  observe  in  changing  the  connections  of  a 
motor  to  operate  on  a  different  voltage  is  not  only  to 
obtain  the  desired  winding  but  to  make  sure  that  the 
polarity  of  the  coils  is  not  reversed. 

Eustace  C.  Soares, 
Ophuls,  Hill  &  McCreery,  Inc.,         Electrical  Engineer. 

New  York  Citv. 


Machine  for  Japanning  Armature  Disks 

PAINTING  armature  disks  with  core-plate  varnish  is 
best  accomplished  by  means  of  a  japanning  machine. 
The  machine  u.sed  in  most  cases  consists  of  two  printer's 
rolls,  placed  one  above  the  other,  the  lower  dipping  into 
a  trough-like  pan  containing  the  varni.sh.  The  lower 
roll  transfers  varnish  to  the  upper  and  the  disks  are 
fed  between  the  two  rolls. 

In  the  factory  of  a  certain  manufacturer,  however, 
excellent  results  are  being  obtained  by  the  use  of  bare 
steel  rolls  instead  of  those  covered  with  printer's  gum. 
The  machine  in  use  was  made  from  an  old  tinner's  roll, 
consisting  of  two  steel  roUer.s,  3A-in.  in  diameter  and 
18  in.  wide,  with  adjustable  spring  tension  on  the  upper 
rail.  A  slot  ;'  in.  wide  and  1  in.  deep  was  cut  near  each 
end  of  each  roller  to  keep  the  varnish  from  working  over 
into  the  bearings.  A  galvanized-iron  trough  was  easily 
attached  to  the  frame  work  of  the  machine,  so  that  the 
slots  permitted  the  lower  roller  to  dip  into  the  varnish 
about  an  inch. 

The  steel  rolls  take  up  and  transfer  the  varnish 
satisfactorily,  and  variation  of  the  tension  on  the  rollers 
controls  the  thickness  of  the  coating  applied. 

Honesdale,  Pa.  J.  M.  Walsh. 


Factors  in  Design  of  Distribution  Paneb 
for  Industrial  Plants 

IN  THE  modern  industrial  plants  and  mills  the  impor- 
tant criterion  of  success  in  electrical  design  is  the 
continuity  of  operation  of  the  units  of  the  plant.  WTiere 
twenty-four-hour  operation  is  encountered  safety  is  an 
equally  important  phase  of  electrical  design.  The 
installation  .should  be  .safe  for  the  workmen  who  repair 
the  equipment,  and  the  layout  should  be  such  that  the 
electrical  circuits  are  safe  from  damage  from  the  con- 
tiguous apparatus  employed  in  the  process.  For 
instance,  where  pipe  lines  are  near,  the  circuits  should 
be  protected  from  leaky  ga.skets  or  broken  pipes  and 
where  cranes  are  operating,  the  circuits  should  be  pro- 
tected from  swinging  loads  and  dangling  chains. 

In  most  industrial  buildings  the  distribution  panel 
for  a  unit  building  offers  a  fertile  field  for  improved 
design  and  construction.  Open  switches  mounted  on  a 
marble  panel  may  yet  be  found  in  many  plants.  This 
is  a  decidedly  inflexible  unit,  difficult  to  maintain  with- 
out great  labor  and  expense,  unless  installed  in  an 
exceptionally  clean  place.  The  switches  and  busbars, 
being  exposed,  are  a  hazard  to  the  men  working  on  the 
board  and  are  liable  to  short  circuits  from  foreign 
material  striking  the  current-carrying  parts. 

In  order  to  overcome  some  of  the  inherent  defects  of 
the  open-panel  constru'^tion,  the  writer  has  for  some 
time  inclosed  all  distribution  points  in  a  small  room, 
using  brick  or  metal  lath-and-plaster  walls  with  a  roof 
of  book  tile  supported  on  T  angles.  In  order  to  secure 
a  flexible  installation  to  take  care  of  the  shifting  of  the 
manufacturing  program,  a  pipe  rack  is  installed  with  a 
bus  along  its  top  held  by  vertical  bus  supports.  The 
power  leads  tap  directly  on  this  bus  coming  from  the 
power  house  or  the  building  transformers.  The  indi- 
vidual circuit  switches  are  mounted  on  the  framework, 
and  leads  tap  from  the  bus  to  the  top  of  the  switch. 
Either  400-amp.  or  600-amp.  fused  switches  are  used, 
these  being  of  the  safety  type  inclosed  in  a  steel  box 
and  externally  operated.  This  steel  box  gives  protection 
to  the  repairmen  and  excludes  dust  and  foreign  material 


SAFETY   SWITCHES  MOUNTED  ON   PIPE   MAKE  A   .MORE 

FLEXIBLE  AND  SAFER  SWITCHBOARD  FOR 

INDUSTRIAL  DISTRIBVTION 

from  the  switch  contacts.  This  type  of  switch  in  our 
plant  has  eliminated  more  than  75  per  cent  of  the  dis- 
tribution circuit  outages  formerly  experienced  with  the 
open  panels'  even  when  they  were  inclosed  in  a  room 
separate  from  the  process  buildings. 
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As  the  load  increases  a  larger  switch  may  be  installed 
up  to  the  600-amp.  limit.  After  that  point  an  additional 
circuit  is  tapped  on  to  the  bus  to  take  care  of  the 
additional  load.  For  ordinary  induction-motor  groups ' 
it  has  been  found  desirable  to  limit  the  size  of  ciixuits 
to  500,000  circ.mil.  Above  this  size  the  conduits 
become  very  difficult  to  handle,  and  it  is  necessary  to 
resort  to  multiple  fuses,  which  should  be  avoided  in  all 
cases  if  reliable  operation  is  to  be  maintained. 

The  conduits  are  run  vertically  in  the  rear  of  the 
switches  and  may  run  either  to  the  roof  for  distribution 
or  be  placed  undereround. 

This  method  of  distribution  lends  itself  readily  to  aav 
system  of  metering.  Should  the  building  be  one  unit  of 
the  Droduction  scheme,  bus  transformers  may  be  nlaced 
between  the  feeders  and  the  bus  feeding  the  individual 
switches.  In  several  cases  it  is  desirable  to  meter  each 
outgoing  circuit  in  a  building,  and  either  bus-type 
transformers  are  tapped  on  the  leads  entering  the  top 
of  the  switches  or  "multiple-turn"  transformers  are 
fastene^i  to  the  pipe  rack  under  the  switch,  from  which 
the  leads  enter  a  conduit  A  board  is  easilv  attached  to 
the  Dine  frame  to  accommodate  the  watt-hour  meters 
and  their  notential  fuses.  Provision  is  usuallv  made  on 
this  board  for  the  switch  and  meter  of  the  buildine 
lierhting  circuit.  The  direct-current  service  with  its 
meter  mav  similarly  be  installed  on  a  suitable  panel 
when  reauired. 

The  illustration  shows  a  representative  installation  o^' 
this  nature  and  indicates  what  may  be  accomplished 
with  any  distribution  center.  Each  installation  is 
usually  different  in  some  respect,  but  the  principle  of 
protecting  the  equipment  from  accidental  injury  and 
from  deterioration  may  be  applied  to  every  requirement 
of  distribution  facilities. 

The  example  herewith  given  cost  about  $2,000  to 
install,  which  is  four  times  the  cost  of  the  open-panel 


Motor  for  Individual  Drive  Mounted 
on  Milling  Machine 


BELT    TENSION    MAINTAINED    BY    WEIGHT    OF    MOTOR    MOUNTED 
ON  SWINGING  FRAME 

A  SOMEWHAT  unusual  individual  drive  of  a  Cin- 
cinnati milling  machine  is  shown  in  the  accom- 
panying photograph  taken  in  an  industrial  plant  of 
Massachusetts.  The  motor  is  mounted  on  a  swinging 
base  carried  on  a  bracket  bolted  to  the  tool  base.  The 
weight  of  the  motor  and  bracket  assist  in  maintaining 
belt  tension  and  the  drive  is  short  and  effective.     In 


DETAILS   OF   DISTRIBUTION    CENTER   FOR    INDUSTRIAL   PLANT 


construction  for  three  circuits.  However,  the  added 
expense  is  more  than  justified  by  continuity  of  service, 
safety,  flexibility  and  ease  of  metering. 

J.  E.  HOUSLEY. 
East  St.  Louis,  111.  Electrical  Engineer. 


some  quarters  it  has  been  criticized  for  lack  of  rigidity 
and   mechanical   symmetry,  but   so   far   as   known   has 
given  good  service.     Also  the  motor  takes  little  room 
and  allows  easy  cleaning  of  the  floor  underneath. 
Boston,  Mass.        Field  Editor  Electrical  World. 


Central  Station  Service 

A  Department  Devoted  to  Commeraal  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


nni 


Development  of  Southern  California 
Edison's  "Greater  Service"  Policy 

^HE  Southern  California  Edison  Company's  "greater 
A  service  department,"  which  was  recently  organized 
and  placed  under  the  supervision  of  S.  M.  Kennedy,  vice- 
president  in  charge  of  public  relations,  has  now  been 
functioning  a  little  more  than  a  year  with  highly  satis- 
factory results.  The  department  consists  of  twenty- 
four  experienced  men  whose  duty  it  is  to  call  upon  all 
of  the  company's  customers  and  see  to  it  that  all  com- 
plaints, real  or  imaginary,  receive  prompt  and  satis- 
factory attention.  Briefly  the  work  of  the  department 
is  to  (1)  inquire  if  the  service  is  satisfactoi-j-  in  every 
respect,  referring  not  only  to  the  physical  service,  but 
also  to  the  consumer's  relations  with  collectors,  meter 
readers,  clerks,  etc.;  (2)  give  consumers  information 
regarding  rates,  company  welfare  work  and  development 
work  under  way  and  in  prospect;  (3)  get  the  mental 
attitude  of  the  consumers  toward  the  company  and  its 
activities,  and  (4)  explain  the  company's  consumer 
stock-ownership  plan. 

The  information  which  is  gathered  has  been  of  much 
benefit  to  the  company  in  establishing  close  relations 
with  its  customers.  All  complaints  are  inve.stigated 
and  settled  to  the  satisfaction  of  the  consumers.  Those 
making  no  complaint  have  been  influenced  to  become 
supporters  of  the  company's  activities.  During  a  period 
of  twelve  and  one-half  months  12,702  consumers  were 
inten'iewed.  Of  this  number  12,140  upon  first  inter- 
view were  found  to  be  in  accord  with  the  company's 
policies,  512  consumers  were  indifferent,  and  only  fifty 
consumers  were  found  to  be  more  or  less  antagonistic. 
The  operation  of  the  department  of  "greater  service"  is 
not  in  the  nature  of  a  campaign  or  temporary  in  its 
character.  It  is  the  intention  of  the  Southern  Califor- 
nia Edison  Company  to  make  the  department  of 
"greater  service"  a  permanent  institution  and  as  much 
a  part  of  the  organization  as  are  the  reading  of  meters 
and  the  collection  of  revenues. 


Linotype  Pots  Offer  Attractive  Load 

ONLY  about  10  per  cent  of  the  linotype  machines 
of  the  country  use  electricity  under  their  melting 
pots,  according  to  a  statement  of  E.  N.  Lightfoot,  en- 
gineering manager  of  the  industrial  heating  depart- 
ment, Cutler-Hammer  Manufacturing  Company,  New 
York,  at  a  recent  conference  of  electric  heating  experts 
in  Boston,  under  the  auspices  of  the  Pow-er  Sales 
Bureau  of  the  New  England  Division  of  the  N.  E.  L.  A. 
The  average  energy  consumption  of  an  electrically 
heated  linotype  pot  when  in  service  is  about  700  watts, 
and  the  connected  load  per  unit  is  about  1,500  watts. 
With  an  energy  consumption  of  7  kw.-hr.  a  day.  or 
2,100  kw.-hr.  a  year,  a  revenue  of  $63  is  returned  to 
the  central-station  company  at  a  3-cent  rate.  This  rate 
will  meet  the  competition  of  gas  at  $1  per  1,000  cu.ft.. 


Mr.  Lightfoot  said.  About  6,000  linotype  pots  are  in 
service  in  the  United  States  at  present,  some  operating 
twenty-four  hours  a  day.  In  practice  the  average 
energy  consumption  may  range  from  25  to  50  per  cent 
of  the  connected  capacity. 


Electric  Cooking  School  at  Salt  Lake 

FEATURING  the  many  uses  of  electricity  in  the 
household,  and  particularly  the  cooking  and  prepara- 
fion  of  foods  electrically,  the  annual  cooking  school  con- 
ducted by  the  Salt  Lake  Telegram  was  held  in  the  ball- 
loom  of  the  Hotel  Utah,  in  Salt  Lake  City,  during  the 
week  of  August  1.  This  proved  to  be  one  of  the  most 
successful  affairs  of  its  kind  that  have  yet  been  con- 
ducted in  Salt  Lake.  Demonstrations  and  lectures  in 
the  art  of  cooking  electrically  were  given  daily  by  Miss 
Edith  L.  Clift.  One  if  the  features  of  the  cooking 
school  was  a  baking  contest,  in  which  hundreds  of  layer 
and  loaf  cakes,  pies,  loaves  of  bread  and  batches  of 
doughnuts,  made  at  home  by  hundreds  of  housewives, 
were  entered  and  in  which  more  than  $1,500  prizes  were 
given  away.  Prior  to  Miss  Cliffs  lecture  each  day  an 
interesting  talk  was  given  by  E.  T.  Millham.  field  secre- 
tary of  the  Rocky  Mountain  Electrical  Co-operative 
League,  on  the  subjects  of  the  convenience  outlet  and 
the  electrical  home.  At  the  special  invitation  of  Miss 
Clift,  members  of  the  executive  committee  of  the  Rocky 
Mountain  Electrical  Co-operative  League  were  served 
with  luncheon,  electrically  cooked,  on  Friday,  Aug.  5. 
While   the   cooking   school    was   distinctly   electrical. 


SHOWINC    EXCEPTIONAL    ATTENDANCE    AT 
COOKING  SCHOOL 


UALT     LAKE 


many  merchants  and  manufactures  of  various  products 
exhibited  and  demonstrated  their  goods.  The  Rocky 
Mountain  Electrical  Co-operative  League  was  also 
represented  by  a  ver>-  attractive  booth.  The  school  wa.< 
exceptionally  well  attended,  as  may  be  judged  from  the 
accompany  ing  illust  rat  ion . 
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Direct  and  Indirect  Lighting  of 
Billboard  Display 

Ax  EFFECTIVE  lighting  installation  calling  atten- 
.  tion  to  the  attractions  of  a  short  trip  by  water 
from  Bridgeport,  Conn.,  is  in  service  at  a  landing  front- 
ing the  main  lines  of  travel  through  that  city.  Fifty- 
watt  gas-filled  lamps  mounted  in  metal  reflectors  near 
the  top  of  and  on  both  sides  of  the  board  provide  excel- 
lent general  illumination,  eight  lamps  per  side  being 
used.  An  economical  installation  was  insured  by 
mounting  each  lamp  at  the  end  of  a  run  of  rigid  conduit 
bent  at  the  end  to  deliver  light  at  the  proper  angle  and 


EH^FECTIVE    LIGHTING    9F    BILLBOARD 

attached  at  the  central  point  to  the  top  of  the  sign, 
where  the  leads  to  the  lamps  are  brought  in.  The  wiring 
is  thus  admirably  protected  against  the  weather. 

On  the  side  toward  the  city  lighting  is  reinforced  by 
about  240  .50-watt  lamps  mounted  within  the  display 
letters,  bringing  out  the  wording  much  more  eff'ectively 
than  if  indirect  lighting  alone  were  used.  Much  auto- 
mobile patronage  is  attracted  by  this  arrangement. 
Service  is  furnished  by  the  United  lUum.inating 
Company. 

Ah  Electrical  Test  Prepared  for  Boy 
Scout  Examiners 

MERIT  badges  are  awarded  to  members  of  the  Boy 
Scouts  of  America  who  succnssfully  pass  e.xamina- 
tions  on  the  variety  of  subjects  embraced  in  their 
courses  of  study.  The  set  of  questions  concerning 
electricity  which  has  been  used  in  the  past  has  not  been 
well  drawn  up  in  the  opinion  of  the  many  electrical 
men  who  act  as  merit-badge  examiners  in  electricity 
for  the  scout  bodies  in  their  cities.  To  provide  a  better 
balanced  and  more  adequate  examination,  R.  S.  Hale, 
superintendent  special  research  department  of  the 
Edison  Electric  Illuminating  Company  of  Boston,  with 
the  assistance  of  several  of  the  Boston  merit-badge 
examiners,  has  prepared  a  set  of  suggestions  based 
upon  the  pamphlet  of  instructions  sent  out  from  the 
national   headquarters   of  the  Boy    Scouts. 

This  new  examination  consists  of  six  requirements 
under  each  of  which  is  listed  a  set  of  theoretical  ques- 
tions and  directions  for  a  practical  test.  These  six 
requirements  are: 

Requirement  No.  1. — Ability  to  illustrate  the  experi- 
ment by  which  the  laws  of  electrical  attraction  and 
repulsion  are  shown. 

Ref/iiirement  Xo.  2. — Understanding  of  the  difference 


between  a  direct  and  an  alternating  current  and  the 
uses  to  which  each  is  adapted.  The  boy  should  be 
able  to  give  a  method  of  determining  which  kind  flow-s 
in  a  given  circuit. 

Requiremetit  No.  3. — Ability  to  make  a  simple  elec- 
tromagnet. 

Requirewent  No.  4. — An  elementary  knowledge  of 
the  construction  of  simple  battery  cells  and  of  the 
working  of  electric  bells  and  telephones. 

Requirement  No.  5. — Ability  to  replace  fuses  and  to 
splice,  solder  and  tape  rubber-covered  wires  properly. 

Requirement  No.  6. — Demonstration  of  how  to  rescue 
a  person  in  contact  with  a  live  electric  wire,  showing 
knowledge  of  the  method  of  resuscitation  of  a  person 
insensible  from  shock. 

These  suggestion  sheets  have  been  printed  in  quantity 
and  will  be  supplied  without  charge  to  merit-badge 
examiners  of  any  city  on  application  to  the  National 
Headquarters,   Boy  Scouts  of  America. 


From  Here  and  There 


Sioux  Falls,  S.  D. — Negotiations  are  under  way  at 
present  which  will  lead  to  the  installation  of  electric 
service  in  sixty  communities  served  by  the  Northern 
States  Pow-er  Company  in  the  vicinity  of  Sioux  Falls. 
The  total  demand  involved  will  nearly  equal  the 
present  electric  load  served  by  the  Sioux  Falls 
company. 

New  York. — The  first  issue  of  $500,000  of  the 
Adirondack  Power  &  Light  Corporation's  8  per  cent 
preferred  stock  was  oversubscribed  in  twenty-two 
working  days.  The  5,000  shares  were  offered  ex- 
clusively to  the  company's  present  stockholders,  cus- 
tomers and  employees,  and  the  oversubscription  in 
so  short  a  time  was  extremely  gratifying  to  the  com- 
pany as  a  testimonial  of  the  confidence  and  friendli- 
ness of  its  employees  and  the  people  it  serves.  Stock 
was  sold  in  the  following  cities  and  towns  served  by 
the  company:  St.  Johnsville,  Amsterdam,  Ballston, 
Schaghticoke,  Saratoga,  Schenectady,  Glens  Falls, 
Watervliet  and  Oneida. 

Cleveland,  Ohio.  —  In  Ohio's  two  largest  cities  — 
Cleveland  and  Cincinnati — new  electricity  consumers 
are  being  added  at  the  rate  of  more  than  1,500  a 
month.  Figures  compiled  by  the  Ohio  Committee 
on  Public  Utility  Information  showing  the  number 
of  new  consumers  added  by  central-station  companies 
in  the  state  during  the  last  few  years,  and  particularly 
the  last  six  months,  show  an  increasing  demand  for 
electric  service.  So  many  new  customers  are  asking 
for  service  that  many  of  the  utilities  are  confronted 
with  the  problem  of  obtaining  sufficient  new  capital 
to  finance  the  necessary  extensions  of  lines  and  bet- 
terments of  plants.  The  number  of  new  electric  con- 
sumers added  in  nineteen  of  the  larger  cities  during 
the  first  six  months  of  this  year  are:  Cleveland.  O.Gi):?; 
Cincinnati,  10,045;  Toledo,  2,.3.'')8:  Columbus,  2.605; 
Dayton,  2,413;  Youngstown,  2,7.53;  Cambridge,  1,060; 
Akron,  850;  Canton.  .599;  Middletown,  292;  Lorain. 
799;  Steubenville,  676;  Warren,  896;  Newark,  929; 
Alliance,  363;  East  Liverpool.  279;  Ma.ssillon,  .365; 
Mansfield,  256;    Fremont,  73. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

American  Radiator  Transformers. — A.  Palme. — This 
short  article  gives  an  account  of  the  development  of 
the  modern  radiator-type  transformer  tank,  having  its 
origin  in  the  desire  to  remove  any  upper  output  limit 
of  self-cooled  transformers.  The  most  desirable  pi-op- 
erties  of  radiators  are  mentioned,  and  as  examples  of 
large  types  of  self-cooled  machines  a  machine  for  25 
cycles  and  8,000  kva.  with  twenty-four  radiators  and 
a  60-cyc!e,  thi-ee-phase,  10,000-kva.  machine  with 
eighteen  radiators  are  described. — Elektrotechnik  vvd 
Maschinenbau,  July  3,  1921. 

Zifizag  Leakage. — Laurence  H.  A.  Parr. — Mathe- 
matical calculation  of  the  zigzag  leakage  in  an  induc- 
tion motor. — London  Electrician,  July   15,   1921. 

Generation,  Transmission  and  Distribution 

Induction  Motor  Core  Losses. — P.  L.  Alger  and  R. 
Eksergian. — An  analysis  in  which  core  losses  are 
divided  into  six  elements.  Rational  formulas  are  devel- 
oped for  the  losses  in  the  core  back  of  the  teeth  w^hich 
are  found  to  give  larger  values  than  the  more  approxi- 
mate formulas  now  in  use.  Charts  give  the  correction 
factors  to  apply  to  the  usual  formulas  for  all  ordinary 
conditions. — Massachusetts  Institute  of  Technology 
Publication?:,  Serial  No.  26. 

Stray  Losses  in  60-Cycle  Synchronous-Booster  Con- 
verters.—Y.  T.  Hague.— The  stray  losses  of  a  6,000- 
amp.,  60-cycle  synchronous-booster  converter  were  de- 
termined by  taking  the  difference  between  the  efficiency 
by  the  separate-loss  method  and  the  efficiency  by  labora- 
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STRAY  LOSSES  ARE  THE  DIFFERENCE  BETWEEN 
THE  UPPER  AND  LOWER  CURVE 

tory  input-output  tests.  The  accompanying  curve  gives 
some  idea  of  the  stray  losses  as  determined  for  this 
machine  at  260  (normal)  volts.  The  author  discusses 
the  accuracy  of  the  efficiency  determination. — Electric 
Journal,  July,  1921. 

.4   Swiss-French  110,000-Volt   Transmission   System. 
— L.    Vellard. — A    detailed    description    of    the    line 


construction  and  substation  equipment  of  a  three-phase 
transmission  system  185  km.  long,  located  partly  in 
Switzerland  and  partly  in  France.  About  40,000  hp. 
is  generated  at  Goesgen,  Switzerland,  and  of  this 
20,000  hp.  is  transmitted  across  the  border  into  France, 
the  line  terminating  at  Pouxeux.  All  the  pwles  are 
19-m.  steel  towers  carrj'ing  three  78-sq.mm.  copper 
cables  on  eight-disk  chains,  with  a  40-sq.mm.  steel  cable 
on  top  of  the  towers.  All  substation  equipment  with 
the  exception  of  the  electrolytic  lightning  arresters  is 
installed  under  roofs.  It  is  interesting  to  note  that 
porcelain  is  used  very  sparingly,  almost  all  the  insula- 
tors for  wall  entrances,  oil-switch  leads,  measuring 
transformers,  line  supports,  etc.,  being  made  of  paper 
("hituba").— L'£'/ecincte«,  July   15,   1921. 

Low-Voltage  Overhead  Distribution. — Burkewood 
Welbourn. — An  abstract  of  a  paper  presented  before 
the  British  Institution  of  Civil  Engineers. — London 
Engineering,  July  8,  1921. 

Traction 

Mew  Single-Phase  Locomotives  for  the  Gothard  Rail- 
way.— L.  Pahin. — The  Oerlikon  Works  began  1920  with 
the  shipment  of  thirty-three  1-C  -f-  C-1  single-phase 
locomotives.  They  are  designed  for  operation  on  single 
phase,  165-cycle,  15,000-volt  current.  Two  front  and 
two  rear  motors,  each  of  550  hp.,  drive  one  jack  shaft 
each,  from  which  is  operated  a  double-rod  arrangement 
for  three  drivers  fore  and  aft.  The  engines  are  built 
for  65  km.  per  hour  on  the  level  and  35  km.  per  hour 
on  a  grade  of  26  mm.  per  meter.  The  normal  drawbar 
pull  is  13,100  kg.  at  a  speed  of  35  km.  per  hour.  The 
article  contains  details  and  illustrations  of  the-  trans- 
former, the  oil  switch,  the  transformer  tap  switch  and 
the  arrangement  of  the  motors,  as  well  as  wiring 
diagrams. — Industrie  Electrique.  Aug.  10,  1921. 

Electrophysics  and  Magnetism 

Electric  Cannon  System. — Fauchon  -  Villeplee. — 
A  great  variety  of  electric  guns,  based  upon  electro- 
magnetic principles,  ejecting  a  steel  shell  thit)Ugh  one 
or  more  solenoids,  have  been  built  in  accordance  with 
theory,  but  none  of  them  has  ever  achieved  any  actual 
or  practical  results.  The  French  engineer  Fauchon- 
Villeplee  describes  in  this  paper  an  entirely  new  system 
of  electric  propulsion  of  projectiles,  suitable  especially 
for  stationary  guns  of  very  long  range  which  outdo 
the  war-famous  German  "Berthas."  The  basic  prin- 
ciple of  the  new  gun  is  the  fact  that  a  current-can-ying, 
movable  conductor  will  travel  across  a  strong  magnetic 
field.  The  author  built  during  the  war  a  model  of  such 
a  gun,  which  shot  a  50-gramme  projectile  at  a  muzzle 
velocity  of  200  m.,  piei-cing  easily  a  large  hard-wood 
block.  A  long,  narrow  solenoid,  wound  with  heavy 
copper  conductors  (a),  extends  the  full  length  of  what 
might  be  called  the  gun  barrel.  The  magnetic  tlux 
is  concentrated,  guided  and  closed  upon  itself  by  an 
upper  and  a  lower  iron  pole  piece  (b  and  c)  and  yokes 
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■on  the  sides  (d  and  e),  leaving  in  the  middle  a  rather 
narrow  air  gap.  This  gap  is  lined  with  an  upper  and 
a  lower  copper  bar  (/  and  g),  with  a  groove  in  their, 
middle.  The  inner  end  of  the  long  solenoid  is  connected 
to  one  of  these  copper  bars.  The  other  bar  and  the 
outer  end  of  the  solenoid  represent  the  terminals  of  the 
gun  (/  and  h) .  The  projectile  is  a  dart  with  two 
■copper  wings    (J).     It   is  obvious  that  if  this  dart  is 


Cross-Section  through  Barrel 


'i(\.      Principle 


CONSTRUCTION   AND  OPERATING  PRINCIPLE   OF   AN 
ELECTRIC   CANNON 

inserted  into  the  groove,  its  two  wings  will  make  con- 
tact with  the  upper  and  lower  copper  bar  and  will 
close  the  circuit.  The  wings  will  represent  a  movable 
«lectric  conductor  within  a  strong  magnetic  field,  and 
the  result  will  be  that  the  dart  will  be  shot  out  from 
the  solenoid,  gliding  between  the  copper  bars.  As  the 
dart  leaves  the  end  of  the  long  coil  it  will  automatically 
open  the  circuit.  Being  used  only  for  an  extremely 
short  fraction  of  a  second,  the  winding  may  carry  with- 
out any  danger  an  enormous  amount  of  current — 
100,000  amp.  and  more — which  may  be  delivered  from 
a  flywheel  dynamo  or  a  storage  battery.  The  author 
gives  complete  working  drawing  and  photographs  of 
the  experimental  gun.  and  also  drawings  for  a  long- 
range  gun  capable  of  hurling  a  lOO-kg.  projectile  with 
a  muzzle  velocity  of  1,600  m.  per  second.  Including 
a  suitable  flywheel  generator,  the  latter  gun  would 
not  weigh  more  than  the  German  "Bertha."  The  many 
advantages  that  such  a  gun  would  possess  are  recounted. 
— Revue  Generale  de  V  Electric  if  c,  Aug.  6,  1921. 

Installations,  Systems  and  Appliances 

Leader  Cables  in  Navigation.— J .  J.  BENNETT. — An 
explanation  of  the  principle  of  the  leader  cable  used 
in  harbors  to  guide  ships  to  their  port.  Audible  and 
visual  signals  are  both  considered,  the  arrangement  of 
the  apparatus  on  the  ship  is  explained,  and  the  method 
of  utilizing  the  leader  cable  to  reach  port  is  de.scribed. 
So  far,  according  to  this  report,  the  leader  cable  has 
been  adopted  in  harbor  approaches  only,  such  as  New 
York,  Brest,  Cherbourg  and  Portsmouth  afford.  Up  to 
the  present   time   no   leader  cable   has   been   laid    in   a 


greater  depth  of  water  than  180  ft.,  and  the  longest 
cable  in  use  runs  a  distance  of  40  miles  (64  km.). — 
London  Electrician,  August  12,  1921. 

Automatic  Substations  Used  in  Coal  Mining. — R.  J. 
Wensley. — Some  of  the  conditions  which  make  it  desir- 
able to  use  automatic  substations  in  coal  mining  are 
outlined,  such  as  labor  expense,  interruptions  in  service, 
copper  loss  and  machine  insurance.  Methods  of  insur- 
ing automatic  operation  are  considered  and  factors  are 
outlined  which  must  be  taken  into  account  w^hen  out- 
lining and  designing  mining  automatic  equipment. 
Automatic  substations  are  not  too  expensive,  the 
author  contends.  He  says  that  a  200-kw.  installation 
containing  a  275-volt  direct-current  generator  with 
manual  switching  would  cost  about  $6,150  at  the  pres- 
ent time,  whereas  the  same  machine  with  the  simpler 
type  of  automatic  control  would  cost  only  approximately 
$8,350.  If  the  difference  of  $2,200  is  capitalized  at  20 
per  cent  for  one  year,  it  will  give  an  annual  chai-ge  of 
$440,  which  is  far  less  than  the  wages  of  one  man  to 
operate  such  a  plant  one  year. — Transactions  Atnei'ican 
Institute  of  Mininri  and  Metalhirgical  Engineers,  Sep- 
tember, 1921. 

Units,  Measurements  and  Instruments 

Multiple  Unit  Shunts  for  the  Measurement  of  Heavy 
Current. — M.  B.  Field. — Abstract  of  a  test  conducted 
at  the  Manchester  College  of  Technology  to  determine 
the  suitability  and  accuracy  of  multiple  shunts.  It  is 
shown  that  with  various  arrangements  the  summation 
current  remains  substantially  constant  and  equal  to 
the  addition  of  the  individual  currents  in  each  sub- 
shunt.  The  article  also  treats  of  the  effect  of  variation 
in  current  distribution  in  ordinary  and  multiple  shunts, 
the  three  factors  of  importance  being  the  constant  or 
the  shunt,  its  terminal  resistance  and  the  electrical 
symmetry. — London   Electrician,  August,   12,   1921. 

Telegraphy,  Telephony  and  Signals 

Lnw-Frequeney  Voltage  Fa^ctor  for  Oscillating  Triode. 
— Mary  Taylor. — Deals  with  the  determination  of  the 
voltage  factor  of  a  thermionic  tube — that  is,  the  change 
in  anode  voltage  required  to  maintain  the  anode  cur- 
rent constant — when  additional  emf.  is  applied  be- 
tween the  grid  and  the  filament.  When  the  tube  was 
actually  generating  high-frequency  oscillations,  it  was 
found  that  a  voltage  factor  could  be  made  greater  or 
less  than  its  value  when  the  triode  was  not  oscillating 
and  in  some  cases  could  be  made  very  great  indeed. 
From  the  definition  of  the  voltage  factor  it  may  be 
understood  this  can  be  increased  either  by  increasing 
the  mutual  inductance  or  by  decreasing  the  anode  con- 
ductance.— London  Electrician,  August  12,  1921. 

Home-Made  Vacuum  Tubes. — H.  Yagi. — This  is  the 
report  of  tests  of  some  home-made  triode  vacuum  tubes, 
carried  out  in  the  Tohoku  Imperial  University  about 
eighteen  months  ago.  The  static  characteristics  are 
first  given,  from  which  the  operational  constants  such 
as  "mutual  conductance,"  "amplification  constant,"  etc., 
are  derived.  After  reviewing  the  behavior  of  the  dif- 
ferent types  of  tubes,  some  essential  points  are  brought 
out  about  their  design.  How  the  mutual  conductance 
varies  with  the  filament  heating  is  then  experimentally 
studied.  The  "lumped  characteristics"  of  two  entirely 
different  kinds  of  triodes  are  plotted,  as  suggested  by 
Professor  Eccles.  Photographs  of  the  triodes  under 
test  are  reproduced. — Journal  hw^titute  of  Electrical 
Engineers  of  Japan,  .July  10,  1921. 
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Books  of  Technifal  and 
Industrial  Interest 


The  New  Physics.  By  A.  C.  Crehore.  San  Francisco: 
Published  by  the  Journal  of  Electricity. 
This  little  book  of  less  than  a  hundred  pages  dis- 
cusses in  earsy  style,  free  from  mathematics,  a  number 
of  the  results  of  modern  investigation  in  the  field  of 
subatomic  physics.  The  author  proposes  a  number  of 
striking  conclusions  which  are  well  worth  considering. 
The  volume  divides  itself  roughly  into  two  parts,  the 
first  concerning  itself  chiefly  with  the  nature  of  specific 
inductive  capacity,  permeability  and  mass.  Starting 
from  Maxwell's  well-known  relation  between  the  two 
former  quantities  and  the  velocity  of  light,  and  invoking 
the  Lorenz  formula  for  the  mass  of  the  electron, 
together  with  the  Ryderg  radiation  constant,  the 
remarkable  conclusions  are  reached  that  specific  induc- 
tive capacity,  permeability  and  mass  have  the  dimen- 
sions, the  two  former  of  the  reciprocal  of  a  velocity, 
and  the  last,  mass,  of  a  simple  velocity.  Much  of  the 
discussion  is  from  the  standpoint  of  physical  dimen- 
sions, and  the  results  mentioned  lead  to  the  elimination 
of  mass  as  a  fundamental  unit,  and  to  space  and  time 
as  the  only  necessary  ultimate  components  of  all  physical 
quantities.  The  second  part  is  a  review  of  the  author's 
theory  of  gravitation,  which  supposes  the  attraction 
is  due  to  the  interaction  between  atoms  of  the  electro- 
magnetic forces  due  to  the  motions  of  electrons  in  their 
orbits  in  the  atoms.  Here,  too,  much  of  the  discussion 
is  from  the  standpoint  of  the  physical  dimensions  of 
the  various  constants,  using  the  conclusions  of  the  first 
part,  Planck's  constant  and  other  well-known  properties 
of  radiant  energy.  The  validity  claimed  for  the  con- 
clusions is  based  largely  on  the  dimensional  relations 
mentioned  and  on  the  agreement  of  values  of  the 
gravitational  constant  and  of  the  charge  and  the  mass 
of  the  electron  as  reached  by  experiment  and  by  reason- 
ing in  the  author's  theory.  Many  of  the  premises 
and  conclusions  are  open  to  criticism,  but  the  subject 
matter  and  method  of  treatment  will  make  their  appeal 
to  one  wishing  to  keep  in  touch  with  the  rapid  progress 
of  modern  physical  theory. 


The     Fundamental     Basis     of     Dynamo-Electric 
Machine    Design.      By    Tatsuo    Tanaka.     Tok>^o, 
Japan:    Maruzen  Company,  Ltd.     145  pages,  illus- 
trated. 
Two   design   theorems   are   proposed,   one   fixing   the 
ampere  conductors  and  magnetic  flux  per  pole,  the  other 
the    armature    dimensions.      The    opinions    of    several 
leading    authorities    are    recited    and    an    engineering 
criticism  is  made  of  them.    A  large  mass  of  data  taken 
from  existing  designs  of  the  leading  electrical  manufac- 
turers  of   the    world    is    presented    in    support   of   the 
validity  of  the  theorems.     These   data   are  plotted   in 
comparative    charts.      In    one    case    they    are    plotted 
against  what  the  author  asserts  to  be  the  usual  design 
criterion,   in   the  other  against  the  proposed  new  cri- 
terion.    Though  it  is  not  possible  to  agree  completely 
with  all  that  the  author  proposes,  the  book  as  a  whole  is 
an    interesting,     important     and    very    comprehensive 


treati.':e  on  the  subject  of  design  of  electrical  machines. 
He  has  succeeded  in  developing  a  set  of  similar  equa- 
tions for  the  specific  capacity  of  all  classes  of  rotating 
electrical  machines,  in  terms  of  the  number  of  poles 
and  the  flux  and  ampere  conductors  per  pole,  and  thus, 
to  an  extent  not  previously  attained  in  electrical  litera- 
ture, has  placed  all  of  these  machines  on  a  comparative 
design  basis.  Moreover,  he  has  worked  out  with  a  con- 
siderable degree  of  success  what  has  many  time.s  h»een 
vainly  sought,  namely,  a  design  coefficient  which  would 
remain  practically  constant  through  the  whole  range 
of  size,  speed,  etc.,  from  fan  motors  to  the  largest  elec- 
tric generators. 


Die  Asynchronen  Wechselfeld  Motoren.  By  Dr. 
Gustav  Benischke.  114  pages,  89  illustrations. 
Berlin :  .Julius  Springer. 
The  author  introduces  a  new  designation,  "Wech.sel- 
feld"  motoren,  i.e.,  "pulsating-field"  motors.  He  does 
not  call  them  alternating-current  or  single-phase  motors 
because  three-phase  induction  motors  are  also  alternat- 
ing-current motors  and  because  a  pulsating  field  may 
be  obtained  from  both  single-phase  and  three-phase 
current.  It  is  the  magnetic  field,  not  the  current,  which 
signifies  the  type  of  motor.  It  has  been  customary-  to 
explain  and  to  compute  pulsating-field  motors  by  divid- 
ing the  field  into  two  right-angle  components,  which 
caused  complicated  calculations  and  unintelligible  dia- 
grams. All  the  different  types  of  motors  described  in 
this  book,  such  as  series  and  shunt  motors,  repulsion 
motors  and  plain  induction  motors,  have  been  treated 
with  their  real,  undivided  fields.  The  book  is  of  neces- 
sity of  highly  mathematical  character  and  employs  both 
the  mathematical  and  graphic  (  vector-dis'gram)  methods 
of  solution.  The  author  is  a  well-known  professor  of 
alternating-current  theory  at  Charlottenburg.  Present 
exorbitant  book  prices  in  Germany  forced  him  to  strip 
the  book  of  all  non-essential  details  and   illustrations. 

Die  Wissenschaftlichen  Grundlagen  her  Elektro- 
technik.  By  Dr.  Gustav  Benischke.  640  pages, 
602  illustrations.  Berlin:  Julius  Springer. 
This  is  the  fifth  edition  of  Dr.  Benischke's  book  on 
the  scientific  principles  of  all  branches  of  electricity. 
Among  German  electrical  literature  Benischke's  book  is 
no  doubt  a  classic.  It  was,  is  and  will  be  the  primer 
for  every  German  electrical  student.  From  the  simplest 
physical  fundamentals  to  the  most  complex  problems  the 
reader  is  guided  in  an  unmistakable  and  always  strictly 
scientific  wa>-.  The  author  is  known  for  the  independent 
view^  taken  by  him  on  many  subjects,  regardless  of  any 
existing,  well-established  conceptions.  It  is  this  inde- 
pendence and  the  clearness  and  simplicity  of  the 
language  in  his  books  that  make  them  so  attractive. 


Das  R.adium  und  die  Radioaktivitat.     By   M.   Cent- 
nerszwer.      Volume    405    of    the    collection    "Aus 
Natur    und    Geisteswelt."       Leipzig    and    Berlin: 
B.  G.  Teubner.     118  pages,  33  illustrations. 
This  little  book   in   its   second  edition   is   a  valuable 
addition  to  a  well-known  and  much-circulated  collection 
of  popular  scientific  works.     In  simple  language  it  con- 
tains in  four  chapters  the  history  of  the  discovery  of 
radium  and  radioactivity  by  the  Curies,  explaining  the 
position  of  the  radioactive  elements  in  the  periodic  sys- 
tem, the  nature  of  the  emanations,  the  different  radio- 
active elements  and  the  present  use  of  radiolog>-. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  ■  and  Manufacturing  Fields  With  Annouiicements  and 

Reports  of  Association  Meetings  and  Conventions 


Committee  Representing  Industries  Takes 
Up  Census  of  Manufactures 

AT  THE  request  of  Secretary  Hoover,  representatives 
.  of  industries  gathered  in  Washington  recently  to 
discuss  methods  of  bettering  the  next  census  of  manufac- 
tures. At  that  meeting  a  committee  was  appointed  to 
make  specific  recommendations.  This  committee  has 
now  suggested  that  no  effort  be  made  to  collect  statistics 
from  establishments  having  an  annual  output  of  $5,000 
or  less.  Heretofore  the  census  has  sought  returns  from 
every  establishment  having  an  annual  output  exceeding 
$500  in  value.  The  committee  discussed  in  detail  the 
draft  of  the  schedule  proposed  by  Director  Steuart  of 
the  Census  Bureau  for  the  1921  census  of  manufac- 
tures. No  public  discussion  of  these  schedules  will  be 
undertaken  at  this  time. 

Representatives  of  the  industries  who  met  with  the 
Commerce  Department  officials  emphasized  the  need  of 
preventing  duplication  in  government  questionnaires 
and  statistics.  Another  important  point  made  at  the 
conference  was  the  need  for  greater  safeguards  to  pre- 
vent the  disclosure  of  individual  returns. 


George  Otis  Smith  Sees  Lack  of  Machine 
Power  in  England 

LAST  week  saw  the  return  of  Dr.  George  Otis  Smith, 
^Director  of  the  United  States  Geological  Survey, 
from  England,  where  he  found  evident  a  genei-al  desire 
in  scientific  and  governmental  circles  to  pool  informa- 
tion with  America  and  thus  to  co-operate  in  working 
out  industrial  and  economic  questions.  "The  marked 
difference  between  England  and  America  in  the  use  of 
electricity,"  said  Dr.  Smith,  "cannot  escape  the  notice 
of  even  the  casual  observer,  but  interviews  with  mem- 
bers of  the  government  commissions  studying  this 
problem  strengthen  the  opinion  that  industrial  England 
suffers  from  a  lack  of  machine  power." 


authorized  the  company  to  use  $20,615  of  its  deprecia- 
tion fund,  accrued  between  Jan.  1  and  July  31,  for  cur- 
rent uses  and  to  put  only  1  per  cent  instead  of  4  per 
cent  in  its  depreciation  fund  until  1923.  No  provision 
could  be  found  in  the  order  for  the  future  reimburse- 
ment of  the  fund. 

In  another  order  the  commission  authorized  the 
Interstate  Public  Service  Company  to  sell  $184,000  of 
5  per  cent  first  and  refunding  gold  mortgage  bonds, 
issue  of  1913,  at  only  75  per  cent  of  par.  This  will 
mean  25  per  cent  loss  in  discount  if  the  company  can- 
not obtain  better  bids. 


Indiana  Commission  Permits  Use  of 
Depreciation  Reserve 

THE  Indiana  Public  Service  Commission  has  author- 
ized the  Southern  Indiana  Power  Company  to  use 
for  current  purposes  money  it  had,  by  order  of  the 
commission,  accumulated  as  a  depreciation  reserve.  In 
October,  1920,  the  commission  instructed  the  company 
to  set  aside  annually  4  per  cent  of  its  total  depreciable 
property,  valued  at  $883,500,  for  a  depreciation  fund. 
When  the  commission  issued  the  order  it  said  that  the 
rates  fixed  would  yieM  the  company  7  per  cent  on 
$1,165,837,  the  total  valuation  arrived  at. 

As  a  matter  of  fact,  the  commission  now  admits,  the 
gross  income  for  the  period  will  amount  to  $41,793  less 
than  estimated,  and  in  consequence  the  commission  has 


Federal  Recognition  of  Portland's 
Coming  Exposition  Extended 

AMONG  the  bills  signed  by  the  President  just  before 
.  the  Congressional  recess  was  one  authorizing  the 
President  to  invite  foreign  nations  to  participate  in 
the  exposition  to  be  held  in  Poi-tland,  Ore.,  in  1925  to 
celebrate  the  centennial  of  the  invention  of  the  electi-o- 
magnet  and  to  exemplify  the  development  of  hydro- 
electric energy.  In  order  to  handle  the  affairs  of  the 
exposition  in  a  businesslike  way,  a  corporation  has  been 
organized  with  a  capital  stock  of  $5,000,000.  The 
directorate  of  the  corporation  is  composed  of  thirty- 
thi'ee  of  the  leading  business  men  in  the  Northwest. 
Now  that  federal  recognition  has  been  obtained  for  the 
exposition,  it  is  the  intention  to  launch  a  nation-wide 
advertising  campaign. 


To  Improve  Electric  Wiring  Conditions 
in  Michigan 

A  MOVEMENT  has  been  started  by  the  Michigan 
Electric  Light  Association  to  improve  the  wiring 
conditions  in  the  state,  particularly  in  the  smaller 
towns  and  the  rural  sections.  The  committee  on  safe 
wiring  indicated  in  a  preliminary  report  at  the  recent 
convention  at  Ottawa  Beach  that  the  work  had  not  pro- 
ceeded far  enough  for  definite  recommendations  and 
made  the  following  observations: 

"A  survey  of  conditions  in  certain  sections  of  the 
state  clearly  demonstrates  the  advisability  of  better 
wiring  conditions,  especially  in  the  smaller  towns.  As 
an  example  of  extreme  conditions,  your  committee 
wishes  to  report  that  residences  have  been  wired  in  cer- 
tain localities  with  lamp  cord  fastened  to  the  plaster 
after  the  room  was  prepared  and  service  requested  of 
the  central-station  company. 

"The  problem  of  proper  inspection  by  disinterested 
parties  has  been  very  difficult  to  solve  because  this  posi- 
tion has  not  lieen  self-supporting  in  the  smaller  towni 
and  cities.  It  is  not  the  opinion  of  this  committee  that 
the  utilities  should  make  any  electrical  inspections  on 
the  customers'  premises  beyond  the  meter.     This  work 
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should  be  taken  care  of  by  some  one  appointed  by  the 
city,  state  or  insurance  authorities. 

"It  is  the  plan  of  your  committee  to  call  a  meeting  of 
those  interested,  to  determine,  if  possible,  the  best 
means  to  improve  conditions  throughout  the  state.  The 
study  of  this  situation  seems  to  indicate  that  the  cause 
of  inferior  wiring  is  undoubtedly  the  careless  electri- 
cians who  see  only  the  possibility  of  getting  the  work 
on  a  price  basis.  It  may  be  possible  that  state  legisla- 
tion would,  in  a  measure,  insure  us  good  wiring  condi- 
tions. This  has  been  the  practice  in  some  of  the  states 
and  has  apparently  gone  a  long  way  in  preventing  poor 
wiring. 

"It  is  the  belief  of  your  committee  that  the  various 
utilities  should  take  up  with  their  local  fire  authorities 
the  matter  of  reporting  losses  by  electrical  fires  in  order 
that  no  reports  may  be  forwarded  to  the  state  fire  mar- 
shal advising  of  fires  of  electrical  origin  without  the 
central-station  company  being  permitted  to  investigate 
and  determine  if  possible  the  truth  of  this  report.  It 
is  the  intention  of  this  committee  to  take  up  this  matter 
with  the  state  fire  marshal  in  order  to  have  reports  of 
fire  losses  due  to  electricity  as  authentic  as  possible." 


and  has  amended  the  license  for  this  project  granted 
to  the  Alabama  Power  Company  so  as  to  allow  it  to 
include  lands  near  the  dam  site  from  which  stone  is  to 
be  taken  for  use  in  building  the  dam  and  power  house. 


Permits  and  Licenses  Issued  by  Water 
Power  Commission 

A  PRELIMINARY  permit  to  extend  for  two  years 
has  been  granted  by  the  Federal  Power  Commission 
to  the  Kelly  Mines  Company  of  Seattle,  Wash.  Its  proj- 
ect (No.  207)  is  on  the  Little  Susitna  River  and  Fish- 
hook Creek,  in  the  Knik  Precinct  of  Alaska.  It  involves 
the  construction  of  a  diversion  dam  on  Fishhook  Creek 
and  the  erection  of  a  power  house.  A  second  diversion 
dam  is  to  be  constructed  on  the  Little  Susitna  along 
with  a  power  house  and  a  water  conduit. 

A  license  under  the  water-power  act  has  been  granted 
to  James  Hulme,  W.  E.  McKinnen  and  Albert  H. 
Piepenburg,  repre.senting  an  association  of  citizens  of 
Pine  Knot,  Cal.  (Project  No.  227).  The  license  covers 
a  transmission  line  across  public  lands  within  the 
Angeles  National  Forest  in  San  Bernardino  County, 
C'al  The  license  was  granted  with  the  understanding 
that  the  construction  of  the  transmission  line  must 
begin  on  or  before  Jan.  1,  1922,  and  be  completed  on  or 
before  Dec.  31,  1922. 

Other  licenses  have  been  granted  to  Charles  S.  Bene- 
fiel  of  Paisley,  Ore.,  covering  a  small  project  on  the 
Chewaucan  River  in  Lake  County,  Ore.,  and  to  the 
Alaskan-American  Paper  Corporation  (Project  No.  94) 
for  a  project  at  Orchard  Lake,  at  the  head  of  Shrimp 
Bay,  Revillagigedo  Island,  Alaska,  and  on  the  lands  of 
the  United  States  within  the  Tongass  National  Forest. 

An  application  for  a  license  has  been  received  from 
the  Freshwater  Lumber  Company  of  Douglas,  Alaska, 
covering  the  installation  of  a  power  plant  on  ChichagofF 
Island  for  operating  a  sawmill,  and  an  application  for  a 
preliminary  permit  has  been  made  by  the  Stene  Con- 
solidated Copper  Company  of  Phoenix,  Ariz.,  covering 
a  dam  and  resei-voir  in  the  Bill  Williams  River,  30  miles 
from  its  mouth.  A  canal  35  miles  long  is  planned  as 
part  of  the  development  List  named  to  conduct  the 
water  to  a  proposed  power  house  at  Planet,  Ariz.,  where 
it  will  be  used  for  irrigation  and  for  the  generation  of 
power  to  be  used  by  mining  and  public  utility  concerns. 

The  commission  has  rejected  the  application  of  Major 
R.  L.  Weeks  covering  the  project  at  Duncan's  Riffle,  Ala.. 


Hydro-Electric  Station  of  30,000  Hp. 
Completed  in  Record  Time 

CONTINUING  its  water-power  construction  activ- 
ities initiated  immediately  after  the  war,  the 
Southern  California  Edison  Company  completed,  on 
Aug.  12,  in  record  time,  its  new  30,000-hp.  Big  Creek 
water-power  station  No.  8  on  the  San  Joaquin  River  at 
its  junction  with  Big  Creek. 

Although  it  would  require,  under  normal  working 
conditions,  approximately  one  year  to  complete  the  con- 
struction of  the  power-house  building  and  install  the 
apparatus,  this  work  has  been  accomplished  on  Power 
House  No.  8  within  a  period  of  three  and  one-half 
months.  Three  shifts  of  men  totaling  2,000  on  the  aver- 
age, and  at  times  reaching  as  many  as  2,500,  have  been 
kept  busy  twenty-four  hours  a  day  on  this  job  since 
ground  was  first  broken  at  the  power-house  site  early 
in  May.  The  completion  of  the  plant  at  this  time  re- 
moves all  possibility  of  a  power  shortage  this  fall 
during  the  period  when  water-power  plants  wthput 
storage  reservoirs  are  operating  at  reduced  production 
due  to  low  stream  flow. 

With  the  completion  of  the  first  unit  of  30,000  hp. 
in  this  plant,  the  plant  additions  to  the  Southern 
California  Edison  system  completed  during  the  present 
year  will  total  92,000  hp.  Other  additions  .n  the  year 
were  the  Kern  River  No.  3  plant,  rated  at  40,000  hp., 
and  the  installation  of  an  additional  22,000-hp.  gen- 
erator in  Big  Creek  station  No.  2. 

This  is  the  first  plant  in  the  world  to  be  built  for 
220,000  volts  operation,  but  for  the  present  energj- 
will  be  transmitted  at  150,000  volts.  Service  from 
this  station  together  with  Big  Creek  No.  1  and  No.  2, 
which  have  been  in  operation  for  several  years,  will 
be  changed  over  to  220,000  volts  when  the  capacity  of 
the  two  transmission  lines  to  Los  Angeles  is  reached. 


Maine  Commission  Sees  Advantage  in 
More  Stock  and  Fewer  Bonds 

IN  COMMENDING  the  local  sale  of  stock  by  utilities 
the  Maine  Public  Utilities  Commission,  in  its  sixth 
annual  report,  just  issued,  expressed  the  belief  that  in 
the  case  of  very  many  companies  it  would  be  of  greater 
advantage  if  there  were  more  stock  and  fewer  bonds  or 
less  floating  indebtedness  outstanding.  The  importance 
of  high  credit,  public  good  will  and  an  adequate  return 
for  sen^ice  are  also  strongly  emphasized. 

A  valuable  feature  of  the  report,  in  addition  to  the 
usual  financial  and  operating  data  for  1919  and  the 
reprints  of  decisions  given,  is  an  analysis  by  William 
M.  Black,  chief  engineer  of  the  commission,  of  the 
production,  interchange,  distribution  of  energy  and  load 
characteristics  of  105  electric  utilities  of  the  state. 
These  utilities  generated  183,062.907  kw.-hr.  by  hydro- 
electric plants  during  1919,  representing  85.1  per  cent 
of  the  total  energy  which  they  distributed.  The  inter- 
change between  utilities  totaled  85,812.139  kw.-hr.  and 
the  total  amount  generated  was  215,099,819  kw.-hr.  The 
total  number  of  lighting  customers  was  79,784  and  of 
power  customers,  4,433. 
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Los  Angeles  Will  Accept  Regulation  on 
Colorado  River  Development 

OFFICIALS  of  the  city  of  Los  Angeles  and  of  its 
bureau  of  power  and  light  have  accepted  the  prin- 
ciples of  regulation  and  taxation  laid  down  by  the  State 
of  Nevada  on  the  sei-\'ice  and  properties  in  that  state, 
provided  that  the  city  shall  be  permitted  to  develop 
power  on  the  Colorado  River  at  the  Boulder  Canyon 
dam  site.  In  a  statement  to  the  Electrical  World 
Governor  E.  D.  Boyle  of  Nevada  said :  "In  a  confer- 
ence with  Councilmen  Wheeler  and  Fishei',  Electrical 
Engineer  Scattergood  and  City  Engineer  William  Mul- 
holland  of  Los  Angeles  the  general  problem  of  the  Colo- 
rado River  development  was  entered  into,  but  no  defi- 
nite conclusions  were  reached.  The  Los  Angeles  offi- 
cials expressed  a  willingness  to  allot  100,000  hp.  to 
Nevada  and  to  submit  to  taxation  and  to  accept  regula- 
tion of  rates  and  service  on  power  sold  in  Nevada.  As 
their  arrangements  with  the  Reclamation  Service  are 
still  tentative,  it  will  require  further  conferences,  which 
will  include  the  Reclamation  Service,  to  determine  the 
attitude  of  the  State  of  Nevada." 

By  vote  of  six  to  three  the  City  Council  of  Los 
Angeles  on  Aug.  29  indorsed  the  plans  of  the  city's 
Bureau  of  Power  and  Light  to  develop  power  on  the 
Colorado  River  at  the  Boulder  Canyon  dam  site.  Prior 
to  this  time  the  plans  had  received  no  official  indorse- 
ment, although  various  individual  officials  had  been 
active  in  furthering  the  ambitions  of  the  city  to  control 
the  power  situation.  The  action  taken  on  Aug.  29 
followed  a  heated  debate  in  which  a  letter  from  Secre- 
tary of  War  Weeks  was  read  declaring  that  action 
should  be  withheld  until  Congress  shall  have  acted  on 
the  entire   Colorado   River  development. 


Judge  Landis  Hands  Down  Long-Expected 
Chicago  Building  Wage  Decision 

CARRYING  a  wage  scale  ranging  from  47 i  cents  an 
hour  to  $1.25  an  hour,  the  long-expected  decision 
which,  it  is  hoped,  will  start  the  needed  revival  of 
building  construction  in  Chicago  was  handed  down  on 
Wednesday  by  Federal  Judge  Landis,  who  acted  as 
arbitrator  in  the  building  trades  controversy.  This 
decision  has  been  awaited  with  interest  by  building 
trades  throughout  the  country  and  is  expected  to  have 
a  widespread  effect  not  only  in  the  Middle  West  but  in 
other  sections  where  the  problem  of  reducing  build- 
ing-trades wages  has  not  yet  been  solved.  The  maiket 
for  electrical  goods  in  the  Middle  West  has  waited, 
more  or  less,  for  this  decision. 

It  is  the  hope  of  the  building  industry  in  Chicago 
that  approximately  $30,000,000  of  construction  work 
that  has  been  awaiting  the  decision  will  be  relea.sed 
and  several  thousand  men  now  idle  put  at  work.  The 
carpenters,  sheet-metal  workers  and  plasterers  are  the 
only  classes  of  workmen  that  were  not  included  in  the 
award,  they  having  so  far  refu.sed  to  participate  in  the 
proceedings  or  accept  Judge  Landis'  decision. 

The  average  drop  in  building  costs  is  estimated  by 
various  authorities  as  between  20  and  25  per  cent.  The 
wages  of  electricians  are  fixed  at  $1.10.  Bricklayers 
are  to  have  $1.10;  plumbers,  95  cents;  hoisting  engi- 
neers, 85  cents  and  $1.10;  structural  iron  workers, 
$1.05;  excavating  labor,  471  and  55  cents;  cement 
laborers,  72iS  cents;  cement  finishers,  85  cents;  common 
laborers,  72?  cents;  steamfitters,  95  cents.     More  than 


forty  classes  of  building  construction  labor  are  included 
in  the  decision.  In  addition  to  those  mentioned,  stone 
carvers  are  to  have  $1.25;  tile  layers,  $1.12i;  stone  cut- 
ters and  mosaic  and  tile  workers  $1.021 ;  boiler  makers, 
lathers,  slate  and  tile  roofers  and  tuck  pointers,  $1. 
All  other  hourly  rates  are  under  $1. 


Engineers  of  America,  Great  Britain  and 
France  to  Fraternize 

SEVERAL  hundred  American  engineers  will  gather 
with  representatives  of  the  principal  engineering 
societies  of  Great  Britain  and  France  at  a  dinner  to  be 
given  at  the  Engineers'  Club  in  New  York  City  on  the 
evening  of  Oct.  10.  It  is  expected  that  men  prominent 
in  the  diplomacy  and  statecraft  of  Europe  and  the 
United  States  will  also  be  present.  Secretary  of  Com- 
merce Hoover,  Secretary  of  State  Hughes  and  Lord 
Bryce  are  among  those  invited. 

The  event,  while  formally  celebrating  the  homecom- 
ing of  the  distinguished  American  engineers  who  went 
abroad  to  confer  the  John  Fritz  medal  upon  Sir  Robert 
Hadfield  of  London  and  Eugene  Schneider  of  Paris,  will 
mark  the  launching  of  a  world  movement  of  en- 
gineers to  promote  unity  am.ong  the  English-speaking 
and  other  peoples  who  were  allied  in  the  war  and  to 
establish  international  peace. 

Ambrose  Swasey  and  the  other  members  of  the  John 
Fritz  medal  deputation  will  be  guests  of  honor.  British 
organizations  whose  representatives  will  be  guests  are 
the  Institution  of  Electrical  Engineers,  the  Institution 
of  Civil  Engineers,  the  Institution  of  Mechanical  Engi- 
neers, the  Institution  of  Mining  Engineers,  the  Institu- 
tion of  Mining  and  Metallurgy,  the  Iron  and  Steel 
Institute,  and  the  Royal  Society  of  London.  France  will 
be  represented  by  members  of  the  Societe  des 
Ingenieurs  Civils  de  France. 

The  appointment  of  the  following  committee  of  ar- 
rangements fur  the  dinner  has  been  announced:  Calvin 
W.  Rice,  secretary  of  the  American  Society  of  Mechani- 
cal Engineers;  Frederick  F.  Sharpless,  secretary  of  the 
American  Institute  of  Mining  and  Metallurgical  Engi- 
neers; Elbert  M.  Chandler,  secretary  of  the  American 
Society  of  Civil  Engineers ;  F.  L.  Hutchinson,  secretary 
of  the  American  Institute  of  Electrical  Engineers,  and 
Alfred  D.  Flinn,  secretary  of  the  United  Engineering 
Society. 

Tennessee  Crossing  Rules  Follow 
Safety  Code 

VIRTUALLY  no  deviation  was  made  from  the  Na- 
tional Electrical  Safety  Code,  third  edition,  in  the 
specifications  for  wire  crossings  over  railroad  tracks, 
adopted  June  3  by  the  Tennessee  Railroad  and  Public 
Utilities  Commission.  Considerable  difference  of  opin- 
ion developed  with  reference  to  the  minimum  cross- 
ing height  of  lines  300  volts  to  ground  to  15,000  volts. 
This  is  given  in  the  Safety  Code  as  not  less  than  28 
ft.  at  60  deg.  Fahr.  with  no  wind  and  for  spans  not 
exceeding  150  ft.  The  commission  was  inclined  to  re- 
(|uire  a  30-ft.  minimum  clearance  under  the  most  un- 
favorable conditions.  It  was  finally  agreed,  however, 
by  all  interests  to  make  this  clause  read  "Supply  line, 
300  volts  to  ground  to  15,000  volts,  preferably  30  ft. 
and  not  less  than  28  ft."  This  may  be  reduced  to  25 
ft.,  where  lines  are  paralleled  by  trolley-track  conduc- 
tors on  the  same  street  or  highway.  The  subject  of 
inductive  interference  did  not  come  up  at  this  time. 
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These  specifications  were  ordered  approved  after 
hearings  in  which  the  electric  light  and  power,  tele- 
phone and  railroad  interests  participated.  The  rules 
became  effective  for  all  new  construction  and  recon- 
struction upon  signing  of  the  order,  and  for  existing 
structures  not  strictly  in  conformity  with  the  speci- 
fications only  where  they  are  or  become  unsafe. 


Public  Relations  to  Be  Emphasized  at 
Empire  State  Meeting 

PLANS  for  the  annual  convention  of  the  Empire 
State  Gas  &  Electric  Association  are  almost  com- 
plete. The  convention  will  be  held  this  year  at  Lake 
Placid  Club,  Oct.  6  and  7.  In  addition  to  the  commit- 
tee reports  arrangements  have  been  made  for  three 
addresses  on  public  relations,  by  William  A.  Prender- 
gast,  chairman  of  the  Public  Service  Commission,  who 
has  been  asked  to  discuss  the  necessity  for  mutual  con- 
fidence on  the  part  of  the  public,  the  utilities  and  the 
commission  and  ways  and  means  of  promoting  such 
confidence;  H.  M.  Addinsell,  chairman  of  the  public 
utility  securities  committee  of  the  Investment  Bank- 
ers' Association  of  America,  on  "Public  Relations  as 
a  Factor  in  the  Value  of  Utility  Securities,"  and  Loyal 
S.  Wright,  on   "Serving  the  Public." 


Clause  of  Pennsylvania  Utility  Law 
Attacked  as  Unconstitutional 

A  FIGHT  of  customers  of  public  utilities  against  the 
provisions  of  the  Pennsylvania  public  service  law 
which  permit  public  service  corporations  to  impose  and 
collect  increased  rates  for  service  thirty  days  after  tariff 
schedules  have  been  filed  with  the  Public  Senuce  Com- 
mission has  been  carried  to  the  United  States  courts. 
This  provision  is  attacked  as  a  violation  of  the  Four- 
teenth Amendment  of  the  United  States  Constitution, 
prohibiting  the  taking  of  property  without  due  process  of 
law,  inasmuch  as  the  consumer  has  no  alternative  except 
to  pay  the  increased  rates  or  be  deprived  of  service,  al- 
though there  has  been  no  determination  by  a  compe- 
tent tribunal  of  the  reasonableness  of  the  tolls,  and 
the  only  recourse  the  consumer  has,  if  it  ultimately 
is  decided  that  the  rates  are  excessive,  is  to  file  a  suit 
without  any  assurance  that  the  excess  will  be  returned. 
In  order  to  get  a  determination  of  this  point  the 
Coplay  Cement  lljinufacturing  Company  has  filed  a  bill 
in  equity  for  an  injunction  to  restrain  the  Pennsylvania 
Power  &  Light  Company  from  discontinuing  service 
should  it  refuse  to  pay  the  increased  rates. 


Pacific  Coast  Contractors  \^^ithdraw  from 
National  Association 

^T  THE  annual  convention  of  the  California  Asso- 
iV  elation  of  Electrical  Contractors  and  Dealers  held 
Aug.  27  it  was  decided  to  withdraw  from  the  National 
Association  of  Electrical  Contractors  and  Dealers  in 
order  that  the  affairs  of  the  California  contractors  and 
dealers  might  be  conducted  more  in  accord  with  the 
conditions  existing  in  California.  At  the  meeting  an 
announcement  was  made  that  the  Oregon  association 
had  taken  similar  action  and  thai  the  Washington  asso- 
ciation, too,  was  contemplating  acting  likewise  soon. 
The  indications  are  that  a  Pacific  Coast  organization 
will  be  effected.  Earl  Brown  was  elected  president  to 
succeed  Clvde  Chamberlain. 


Radio  Consolidation  Brings  Important 
Patents  Under  One  Control 

FURTHER  details  of  the  merger  of  the  International 
Radio  Telegraph  Company  with  the  Radio  Corpora- 
tion of  America,  reported  in  last  week's  issue,  have  been 
given  out  by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  which  controlled  the  Internationa, 
company,  in  the  following  statement: 

The  Radio  Corporation  of  America  has  acquired  from 
the  International  Radio  Telegraph  Company  a  group  of 
patents  relating  to  wireless  telegraphy  which  the  Radio 
Corporation  found  it  necessary  to  make  use  of  to  enable 
it  to  give  to  the  public  proper  and  efficient  service. 

Among  its  patents  were  the  well-known  Fessenden  and 
Heterodyne  patents,  which  have  been  sustained  by  the 
court.  The  Westinghouse  Electric  &  Manufacturing  Com- 
pany, a  large  stockholder  in  the  International  company,  had 
recently  acquired  an  option  to  purchase  the  Armstrong 
and  Pupin  patents  on  what  is  known  as  the  "feed-back 
circuit,"  which  serves  to  intensify  very  weak  signals,  and 
these  patents  are  of  great  importance  in  all  systems  of 
wireless  telegraphy  and  telephony. 

The  International  company  had  not  embarked  upon  com- 
mercial work  to  any  very  great  extent  and  was  confronted 
with  important  patents  owned  by  the  Radio  Corporation, 
so  that  neither  company  was  in  position  to  give  to  the 
public  satisfactory  service  without  infringing  upon  the 
patents  of  the  other.  Under  the  circumstances,  it  was 
found  essential  that  the  right  to  use  the  several  groups 
of  patents  should  be  acquired  by  one  corporation.  This 
led  to  the  purchase  by  the  Radio  Corporation  of  the  assets 
of  the  International  Radio  Telegraph  Company,  consist- 
ing principally  of  patent  rights  and  a  few  coastal  stations. 
At  the  same  time  the  Radio  Corporation  p-irchased  from 
the  Westinghouse  Electric  &  Manufacturing  Company  its 
rights  with  reference  to  the  Armstrong  and  Pupin  patent 
rights.  The  purchases  were  made  with  stock  of  the  Radio 
Corporation. 

Three  Sources  of  Apparatus  Supply 

The  General  Electric  Company,  a  large  stockholder  in 
the  Radio  Corporation,  was  manufacturing  for  the  Radio 
Corporation,  and  the  Westinghouse  company  was  manufac- 
turing for  the  International  company.  As  a  result  of  the 
new  arrangement  the  Radio  Corporation  has  available  the 
facilities  of  both  the  General  and  Westinghouse  compa- 
nies, which  enables  the  Radio  Corporation,  which  is  not 
itself  an  apparatus-manufacturing  company,  to  have  two 
sources  of  supply  for  wireless  apparatus  and  at  the  same 
time  to  utilize  the  inventions  of  the  several  groups  of 
patents,  thereby  giving  to  the  public  the  best  service  pos- 
sible without  incurring  the  danger  of  interference  by  pat- 
ent suits.  In  addition  to  this,  another  source  of  supply  for 
certain  lines  of  wireless  apparatus  is  the  Western  Electric 
Company,  which  manufactures  for  the  American  Tele- 
phone &  Telegraph  Company,  which  is  licensed  under  the 
entire  group  of  patents  for  commercial  wireless  telephony, 
while  the  Radio  Corporation  receives  rights  under  the  wire- 
less  patents  of  the   telephone   company  for   its   field. 

A  later  statement  from  East  Pittsburgh  contains  the 
following  infornuition: 

The  Westinghouse  Electric  &  Manufacturing  Company 
announces  that  it  has  sold  the  assets  of  the  International 
Radio  Telegraph  Company  to  the  Radio  Corporation  of 
America,  retaining  certain  patents  and  its  rights  in  for- 
eign fields.  It  has  also  obtained  a  substantial  interest  in 
the  stock  of  the  Radio  Corpoi-ation  of  America  and  made 
commercial  agreements  with  that  company  regarding  the 
sale  of  radio  devices  which  are  manufactured  by  the  West- 
inghouse Electric  &  Manufacturing  Company  and  which 
it  will  continue  to  manufacture.  It  has  also  retained  cer- 
tain rights  in  the  wireless  field,  among  which  is  the  broad- 
casting of  information,  an  achievement  well  known  to  the 
public. 
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Iron  and  Steel  Men  Prepare  for  Coming 
Chicago  Convention 

WITH  the  Hotel  La  Salle,  Chicago,  as  meeting  place 
and  exhibition  hall,  the  Association  of  Iron  and 
Steel  Electrical  Engineers  will  hold  its  fifteenth  annual 
convention  on  Sept,  19  to  24,  as  previously  announced. 
The  program  follows : 

Monday,  Sept.  19 

9:30  A.M. — Business  session;  election  of  officers. 

2  P.M. — "Some  Recent  Developments  in  Induction  Motor 
Starting,"  by  M.  Spencer;  "The  Electrical  Engineer  in  the 
Steel  Pfant  and  Out,"  by  F.  B.  Crosby. 
Tuesday,  Sept.  20 

0:30  .\.M. — "Electrification  of  Steel  Plant  Railroads,"  by 
R.  B.  Gerhardt;  "Anti-Friction  Bearings  in  Steel  Mills,"  by 
A.  M.  MacCutcheon. 

i'  P.il/. — Inspection  trip. 

Wednesday,  Sept.  21 

Fnd  Economy  Day,  9:30  A.M.-r,  P  M. — "Fuel  Require- 
ments of  Steel  Mills,"  by  F.  E.  Leahy;  "The  Control  of 
Boiler  Operation,"  by  W.  N.  Flanagan;  "General  Use  of 
Oxygen  in  the  Steel  Mill  Industry,"  by  E.  .\.  W.  Jeffries; 
"Waste-Heat  Utilization  for  Steam  Generation,"  by  G.  R. 
McDermott. 

Thursday,  Sept.  22 

9:30  A.M. — Report  of  electric  furnace  committee,  by  E. 
T.  Moore;  report  of  electrical  development  committee,  by 
R.  B.  Gerhardt. 

i'  P.M. — Report  of  educational  committee,  Ly  L.  F.  Gal- 
braith ;  comments  on  safety  committee  work,  by  Walter 
Greenwood. 

Friday,  Sept.  23 

9:30  A.M. — Standardization  committee  report,  by  W.  T. 
Snyder;  electric  overhead  traveling  crane  specifications,  by 
F.  W.  Cramer;  report  of  sub-committee  on  motors,  by  D.  M. 
Petty;  report  of  sub-committee  on  illumination,  by  H.  L. 
Kirschberg. 

2  P.M. — Inspection  trip. 

T  P.M. — Fifteenth  annual  banquet. 


Government  Engineers  Recommended 
Interconnection  of  Muscle  Shoals 

IT  WILL  be  recalled  that  during  1917-18  the  gen- 
eral shortage  of  power  throughout  the  country 
became  so  acute  as  tO'  threaten  the  manufacture  of 
articles  essential  to  the  prcsecuticn  of  the  war.  A 
thorough  investigation  was  therefore  begun  by  the 
Power  Section  of  the  War  Industries  Board. 

The  creation  of  such  a  board  was  suggested  by  Gen- 
eral Keller  and  authorized  by  the  Secretary  of  War. 
Its  working  force  consisted  of  officers  of  the  Engineer 
Reserve  Corps,  who  were  selected  because  of  their 
I'.nown  qualifications  as  electrical  engineers  and  were 
under  the  dii-ecfiim  of  Frederick  Darlington.  The.=e 
officers  performed  the  work  of  investigating  power  con- 
ditions throughout  the  cou.itry.  Studies  were  made  of 
the  power  situation  in  industrial  centers,  including  the 
districts  of  Niagara  Falls,  Pittsburgh,  Now  England, 
New  Jersey,  Philadelphia,  Baltimore,  the  Pacific  Coast 
and  several  lccal'*:es  in  the  Southern  State?.  In  view 
of  the  offer  made  for  Mu.«c!e  Shoals  by  Henry  Ford, 
the  report  made  on  that  power  development  by  the  army 
engineers  is  mo.'^t  enlightening. 

The  particular  report  dealing  with  the  electric  power 
problems  in  the  Southern  States  was  submitted  by  Capt. 
George  K.  Miltenberger,  Capt.  Lylc  A.  Whitsit  and 
Capt.  Robert  W.  I  amar,  engineers,  U.  S.  A.  In  addi- 
tion, Major  Malcolm  MacLaren  in  his  report  said: 

It  is  e.specially  desirable  that  consideration  be  given  to 
l'^-^  recommend. Uion  mtde  in  the  report  on  the  power  situ- 


ation in  the  Southern  States  that  the  provision  that  tiiis 
power  plant  "shall  be  constructed  and  operated  solelyby 
ihe  government  and  not  in  conjunction  with  any  other  in- 
dustry or  enterprise  carried  on  by  private  capital"  be 
repealed,  for  apparently  the  very  large  amount  of  secon- 
dary power  that  may  be  generated  at  Muscle  Shoals  can 
be  used  economically  only  in  connection  with  a  large  sys- 
tem affording  great  diversities  as  to  natural  and  operating 
conditions.  It  seems  particularly  desirable  that  attention 
be  given  at  the  eai'liest  possible  moment  to  the  adoption 
of  legislation  under  which  the  Muscle  Shoals  power  may 
take   its  appropriate   place   in  the   Southern   power  scheme. 

RfXATioN  TO  Southern  Industries 
The   three   army   engineers   other   than   Major   Mac- 
Laren, in  discussing  Muscle  Shoals,  made  the  following 
recommendations  for  its   utilization : 

This  report  on  the  power  resources  of  the  Southern 
States  has  been  prepared  to  point  out  the  most  economic  and 
reliable  source  of  power  that  can  be  utilized  for  serving  the 
industries  of  the  South  with  a  view  to  securing  maximum 
economy  in  generation,  and  the  resources  in  water  and 
steam  power  thus  far  considered  have  excluded  the  Muscle 
Shoals  project,  by  reason  of  the  existing  law  prohibiting 
the  use  of  this  power  for  private  purposes. 

The  procedure  is  ircgicr.l  and  unreasonable,  because  in 
order  to  provide  chsap  power  it  is  necessary  that  the  best 
sources  of  power  b2  used,  whether  they  are  hydro-electric 
developments  using  the  natural  flow  of  the  rivers,  or  whether 
they  are  hydro-electric  powers  with  storage  reservoirs  that 
conserve  the  water  during  high-water  stages  for  use  during 
low-water  stages,  or  whether  they  are  sources  of  steam 
power;  and  further  it  is  necessary  to  operate  these  powers 
jointly  to  obtain  maximum  economy,  reliability  and  conser- 
vation of  resources  in  fuel,  labor  and  materials. 

The  best  economy  and  reliability  cannot  be  secured  by 
any  one  development,  whether  it  is  hydro  power  by  flow 
of  stream  or  by  storage,  or  steam  power,  but  will  be  ob- 
tained by  a  suitable  combination  of  t>.e.se  different  sources 
and  by  the  interconnection  of  the  systems  supplied  by  them. 
Muscle  Shoals  has  been  selected  by  the  government  as  a 
favorable  location  for  the  production  of  cheap  power.  The 
proposed  design  will  furnish  100,000  kw.  of  prime  power 
and  200,000  kw-.  cf  second-class  power  in  an  average  year. 
The  steam  plant  of  60,000  kw.  which  the  government  has 
installed  at  Muscle  Shoals  is  capable  of  converting  a  por- 
tion of  the  second-class  power  to  prime  power.  But  this 
combination  v.ith  a  steam  plant  at  Musc'.e  Shoals,  regard- 
less of  whatever  econon.y  may  result,  cannot  be,  broadly 
:peal:ing,  as  favorable  for  all  interests,  either  the  govern- 
ment interests  or  private  interests,  as  a  combination  of  the 
Muscle  Shoals  steam  and  hydro  powers  with  an  intercon- 
nected group  of  public  utility  systems  as  described  in  this 
icport.  To  segregata  the  Muscle  Sh::als  power  facilities 
from  the  ether  systems  of  the  country  is  contrary  to  the 
policy  recommended  and  strongly  advocated,  that  is,  if 
interconnecting  al'.  of  the  efficient  going  power  systems  and 
jointly  operating  them  for  maximum  economy.  The  same 
principle  which  works  for  increased  econoiv-y  by  intei'con- 
necting  the  public  utility  power  systems  of  the  Southern 
States  applies  to  a  further  interconnection  including  the 
Muscle  Shoals  plants,  an;l  in  the  interest  of  cheap  and 
reliable  power  the  law  should  bo  changed  and  the  inter- 
connection and  joint  operation  of  ail  of  the  developed  powers 
sbou'd  be  provided  for. 

Oppose  Independent  Unit  at  Muscle  Shoals 

Further  on  in  the  report  the  engineers  give  their 
opinion  on  Muscle  Shoals  operated  as  an  independent 
unit.  From  the  subjoined  section  of  the  report  it  is 
quite  evident  that  the  army  engineers  were  not  favor- 
ably disposed  toward  .''uch  a  disposition  of  Muscle  Shoals 
power : 

If  interconnection  between  Mu.sclc  Shoals  and  the  big 
public  utility  power  companies  of  the  Southern  States  is 
not  planned  for  in  the  near  future  and  eventually  carried 
out  under  favorable  conditions,  the  government  developmert 
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at  Muscle  Shoals  is  liable  to  result,  not  in  cheapening  power 
for  the  industries  of  the  South,  but  rather  in  increasing 
the  cost.  It  is  a  matter  of  common  knowledge  that  one  of 
the  large  private  interests  acquired  the  water-power  site 
at  Muscle  Shoals  and  spent  a  large  sum  of  money  in  prepa- 
ration for  a  hydro  development  similar  to  the  one  now  being 
built  by  the  government,  with  the  intention  of  distributing 
this  power  to  the  industries  of  Alabama,  which  would  log- 
ically later  on,  through  interconnections,  be  extended  to 
service  in  Georgia  and  Tennessee.  The  government  has 
come  into  the  situation  and  taken  over  this  source  of  power 
and  is  building  the  plant,  as  provided  by  law,  exclusively 
for  government  use,  and  if  this  is  can  led  out,  it  will  result 
in  private  industries  being  deprived  of  this  natural  resource, 
which,  by  reason  of  the  government's  own  action  in  select- 
ing this  power  for  its  use,  may  be  regarded  as  a  cheap 
source  of  power. 

We  have  no  figures  as  to  what  the  government  estimates 
the  cost  of  Muscle  Shoals  power  will  be,  either  primary 
power  or  second-class  power,  since  the  undertaking  at  this 
place  is  for  the  joint  purpose  of  improving  navigation  and 
for  creating  power,  and  we  are  not  informed  as  to  the 
proportionate  charge  that  goes  to  these  two  purposes.  It 
is,  however,  obvious  that  if  a  big  power  load  is  to  be  built 
up  about  Muscle  Shoals,  it  must  be  done  either  by  direct 
government  operation  or  else  the  attraction  in  the  way  of 
low-priced  power  must  be  very  marked  to  divert  manufac- 
turing from  the  present  industrial  centers  and  favorable 
locations  for  raw  materials  and  transportation  to  the  dis- 
trict adjacent  to  Muscle  Shoals,  which  is  sparsely  developed 
industrially.  If  the  inducement  in  the  way  of  cheap  power 
is  sufficient  to  overcome  the  natural  conditions  as  estab- 
lished by  the  superior  industrial  progress  in  other  sections, 
the  power  at  Muscle  Shoals  must  be  made  available  at  a 
relatively  low  rate,  which  also,  without  the  modification 
of  the  present  law,  would  have  to  be  wholly  for  government 
purposes. 

It  therefore  appears  that  a  broad  and  well-founded  judg- 
ment would  dictate  that  the  Muscle  Shoals  development 
should  be  interconnected  for  exchange  of  power  with  the 
existing  power  systems  of  the  Southern  States,  and  that 
this  interconnection  and  exchange  should  be  arranged  for 
without  delay,  so  that  future  construction,  both  at  Muscle 
Shoals  and  elsewhere,  can  be  directed  for  the  production  of 
plants  which  will  supplement  one  another  for  economy  of 
construction  and  operation. 


Tii<Iiuna  Cities  Think  Seven-Year  Average 
Prices  Too  High  in  Valuation 

OPPOSITION  to  the  valuation  basi.s  proposed  by 
the  new  Indiana  Electric  Corporation  marked  the 
opening  of  the  Public  Service  Commission  hearing  on 
Aug.  26  on  the  corporation's  petition  to  acquire  seven 
Indiana  utility  companies  and  issue  securities,  as  re- 
lated in  the  Electrical  World  for  Aug.  20,  page  384. 
The  corporation's  figures  were  based  on  the  seven-year 
price  average  of  1914-1920,  but  counsel  for  cities  par- 
ticipating in  the  hearing  objected  that  the  average  was 
too  high  because  of  war  prices.  The  commission  or- 
dered the  corporation  to  make  a  valuation  based  on  the 
ten-year  price  average,  without  committing  itself  to 
the  average  unit-price  theory.  Counsel  for  the  cor- 
poration contended  the  reproduction-cost-new  basis, 
but  Commissioner  Barnard,  who  presided,  indicated  that 
the  commission  was  not  bound  to  accept  this  theory. 

Several  valuations  of  the  property  were  entered  as 
evidence  by  engineers  employed  by  the  merger  inter- 
ests. William  .1.  Ilagenah,  public  utility  valuation  ex- 
pert of  Chicago,  valued  the  physical  property  of  the 
Merchants'  Heat  &  Light  Company  at  $11,420,000, 
which  was  computed  on  an  average  of  a  seven-year 
period.  In  addition  to  this,  the  company,  he  said,  has 
invested  $1,400,000  in  improvements  since  1917,  which 


was  not  counted  in  the  valuation.  He  testified  that  the 
present  value  of  the  Elkhart  Gas  and  Fuel  Company  is 
$806,880.  He  valued  the  Valparaiso  Light  Company  at 
$315,864. 

W.  A.  Vogelback  of  Chicago,  consulting  engineer,  gave 
three  valuations  on  the  Indiana  Railways  &  Light  Com- 
pany of  Kokomo.  One,  based  on  the  average  of  con- 
struction costs  for  five  years  from  1916  to  1921,  was 
$5,161,486.  A  seven-year  average  on  the  property  of 
the  same  company  from  1914  to  1921  resulted  in 
$4,702,670.  When  asked  to  submit  a  spot  valuation  he 
fixed  $5,541,649,  with  a  reduction  of  15  per  cent. 

Mr.  Spooner,  the  remaining  engineer  called  by  the 
petitioners,  offered  valuations  on  the  Wabash  Valley, 
Putnam  and  Cayuga  Electric  Companies  and  gave  the 
total,  obtained  from  an  average  of  construction  costs 
from  1914  to  1919,  inclusive,  as  $1,323,000. 


Permits  Asked  for  Alaskan  Power  for 
Wood-Pulp  Production 

FRANK  C.  DOUGHERTY  of  San  Francisco  has  ap- 
plied to  the  Federal  Power  Commission  for  prelim- 
inary permits  covering  power  developments  in  Alaska 
for  use  in  manufacturing  wood  pulp.  One  project  for 
a  6,000-hp.  plant  on  the  Prince  of  Wales  Island  involves 
the  use  of  the  waters  of  the  Karta  River  at  the  head  of 
Karta  Bay,  using  Salmon  and  Little  Salmon  Lakes  for 
storage.  The  other  projects  are  for  plants  on  Baranof 
Islands,  one  of  6,500  hp.  at  the  Green  Lake  outlet  at 
Silver  Bay,  another  of  like  size  at  Warn  Spring  Bay 
on  Baranof  Lake,  and  the  third  of  7,000  hp.  at  the 
Second  Lake  outlet  at  the  head  of  Cascade  Bay. 


New  100,000-Km.  Station  of  Bridgeport 
Company 


ANEW  tidewater  steam  station  with  an  ultimate  capac- 
ity of  100,000  kw.  is  rapidly  taking  shape  at  Bridge- 
port, Conn.  Growth  of  load  on  the  system  of  the  United 
Electric  Illuminating  Company,  coupled  with  limitations  on 
further  expansion  at  the  Congress  Street  station,  necessi- 
tated providing  the  nucleus  of  a  new  installation  capable 
of  meeting  the  demands  of  this  important  industrial  terri- 
tory for  many  years  to  come.  .\t  present  the  structure 
will  liouse  three  10,000-kw.  units.  It  is  at  Steel  Point,  close 
to  the  load  center  of  the  company  and  within  about  a  half- 
mile  of  the  older  station,  .^mple  space  for  coal  storage 
and  handling  is  a  feature  of  the  new  site.  Westcott  & 
Mapes,  New  Haven,  are  the  designing  and  sujjervisinp 
engineers 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Bureau  of  Standards  Issues  Circular 
on  Telephone  Service.  —  Circular  No. 
112  of  the  Bureau  of  Standards,  en- 
titled "Telephone  Service,"  has  been 
issued  and  is  ready  for  distribution.  It 
covers  telephone  plant  and  its  opera- 
tion, traffic,  grades  of  service,  stand- 
ards, public  relations  and  commission 
regulation,  with  a  statistical  appendix, 

Diesel-Electric  Engines  to  Be  In- 
stalled on  New  South  California  Ferry- 
boat.— Announcement  comes  from  Mar- 
tinez, Cal.,  that  a  ferryboat  to  be  built 
for  the  Rodeo-Vallejo  Ferry  Company, 
with  a  carrying  capacity  of  100  motor 
cars,  will  have  three  Diesel-electric 
engines,  which  will  do  away  with 
upper  deck  works  and  stacks,  thus  add- 
ing to  the  area  available  for  passen- 
gers and  vehicles. 

Seattle  Firm  Buys  Wenatchee  Plant. 
— The  Wenatchee  Valley  Gas  &  Elec- 
tric Company  of  Wenatchee,  Wash.,  was 
sold  at  receivers'  sale  on  Aug.  19  to 
the  Washington  Coast  Utilities  Com- 
pany of  Seattle  for  a  reported  consid- 
eration of  $600,000.  The  company  has 
been  in  receivers'  hands  since  January, 
1920.  The  property  whose  transfer  has 
just  been  effected  is  estimated  to  be 
worth  about  $1,000,000.  The  Seattle 
firm  wa.s  the  only  bidder. 

Promoting  the  Use  of  Peat  as  Fuel. — 

A  Swedish  engineer  has,  according  to 
United  States  Counsul-General  Murphy, 
stationed  at  Stockholm,  invented  new 
machinery  by  which  the  conversion  of 
peat  into  fuel  is  greatly  facilitated.  Re- 
duced to  powder  or  prepared  in  the 
form  of  briquettes,  it  is  said  to  have 
been  substituted  for  coal  on  locomotives 
with  entire  success.  The  Railway  Board 
of  Sweden  has  established  one  plant  for 
preparing  this  bog  fuel  ai}d  is  contem- 
plating the  construction  of  another  one. 
The  danger  of  the  powdered  peat  e.x- 
ploding  has,  however,  to  be  guarded 
against. 

Electric  Fire  Apparatus  Has  Proved 
Its  Reliability.  —  Electrically  operated 
equipment  for  fire  departments,  though 
greatly  outnumbered  by  gasoline  en- 
gines and  trucks,  has  thoroughly  proved 
its  dependability  in  ten  different 
cities,  according  to  the  Edison  Monthhj. 
Eight  machines  installed  in  1912  or 
earlier  are  still  giving  good  service. 
In  all  sixty-five  pieces  of  electrically 
propelled  fire  apparatus  are  now  in 
use,  of  which  Paterson,  N.  J.,  has 
twenty-one,  Camden,  N.  J.,  twelve, 
Philadelphia  eleven,  Springfield,  Mass., 
six,  Grand  Rapids,  Mich.,  six.  New  Bed- 
ford, Mass.,  four,  Akron,  Ohio,  two,  and 
Brooklyn,   N.   Y.;    Newark,   N.  J.,  and 


Baltimore  one  piece  each.  Springfield 
was  the  first  city  to  install  electrical 
fire-fighting  machines,  while  Philadel- 
phia claims  the  first  '"all-electric"  fire 
house  in  America — one  situated  in  Ger- 
mantown,  where  there  are  long  runs 
and  many  hills.  The  captain  of  this 
company  is  authority  for  the  state- 
ment that  the  apparatus  has  never  been 
out  of  service  because  of  an  electrical 
breakdown. 

Geological  Survey  Completes  Stream- 
Flow    Stations    on    Duchesne    River. — 

Working  in  co-operation  with  the 
Great  Basin  Power  Company,  officials 
of  the  United  States  Geological  Sur- 
vey have  reported  the  completion  of 
three  additional  stream-flow  stations 
in  the  Uinta  basin  country  in  the  State 
of  Utah.  The  stations  are  situated  on 
the  headwaters  of  the  Duchesne  River, 
one  on  the  west  fork,  another  on  Wolf 
Creek  and  a  third  near  the  Hades  res- 
ervoir site  on  the  north  fork.  The  in- 
stallation of  the  additional  measuring 
stations  by  the  Geological  Survey  re- 
sults from  the  application  of  the  power 
company  to  the  Federal  Power  Com- 
mission for  a  right  to  develop  water 
power  at  Hanna,  Utah. 

Supplying  Power  to  Wellington,  N.  Z. 

— In  connection  with  the  many  electrical 
developments  in  Australasia,  the  Lon- 
don Engineer  reports  progress  on  the 
important  hydro-electric  scheme  under- 
taken to  supply  power  to  Wellington, 
New  Zealand,  to  which  reference  was 
made  in  the  Current  News  and  Notes 
for  May  21.  The  power  from  the  source 
— the  Mangahao — will  be  derived  by 
damming  two  small  rivers,  about  a  mile 
apart,  and  connecting  them  by  a  tun- 
nel 7  ft.  in  diameter  cut  through  a  hill. 
The  water  will  then  be  carried  by  a 
second  tunnel  driven  to  the  face  of  the 
hill  and  then  carried  by  pipe  lines  to 
the  power  house  900  ft.  below.  Approx- 
imately 24,000  hp.  will  be  generated, 
12,000  hp.  of  which  will  be  transmitted 
to  Wellington. 

Work  of  Michigan  Committee  on  Pub- 
lic Utility  Information. — In  reporting 
to  the  recent  convention  of  the  Michi- 
gan Electric  Light  Association,  Henry 
H.  Tinkham,  director  of  the  Commit- 
tee on  Public  Utility  Information  or- 
ganized in  that  state,  which  began 
work  on  Jan.  1  last,  said  that  the 
Michigan  committee  differed  from  those 
in  Illinois,  Ohio,  Indiana  and  Wiscon- 
sin in  that  it  does  not  issue  regular 
bulletins.  The  publicity  effort  is  in 
the  line  of  direct  appeal  to  the  news- 
papers, and  greater  stress  is  laid  upon 
building  up  the  organization  as  an  in- 
fcrmation  bureau  to  serve  as  an  agency 
through  which  the  people  and  the  utili- 
ties can  be  brought  into  closer  touch. 
The  newspaper  mailing  list  includes 
about  140  dailies  and  weeklies,  and 
8,000  pieces  of  literature  and  newspa- 
per articles  have  been  sent  out.  An- 
nouncements, outlining  the  purposes  and 
ideals  of  the  utilities,  were  sent  to 
municipal  officers,  newspapers,  state  of- 
ficers, members  of  the  Legislature, 
board  of  commerce,  libraries,  schools, 
colleges  and  other  bodies. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


American  Electrochemical    Society. — 

Two  papers  announced  by  this  society 
for  its  convention  at  Lake  Placid,  N.  Y*, 
Sept.  29-Oct.  1,  are  "A  New  Theory  of 
the  Corrosion  of  Iron,"  by  J.  Newton 
Friend,  and  "Researches  on  the  Elec- 
trodeposition  of  Iron."  by  W.  E. 
Hughes. 

American  Welding  Society,  Metro- 
politan Section. — This  section  will  meet 
in  the  Engineering  Societies  Building, 
New  York  City,  on  Tuesday,  Sept.  20, 
when  a  paper  on  "Practical  Applica- 
tions of  the  Electric  Arc  Welding  Proc- 
ess" will  be  presented  by  E.  Wana- 
maker,  electrical  engineer  with  the 
Chicago,  Rock  Island  &  Pacific  Rail- 
road. 

A.  I.  E.  E.  to  Meet  with  Marine  En- 
gineers.— The  American  Institute  of 
Electrical  Engineers  will  hold  its  three 
hundred  and  seventy-second  meeting  in 
the  Engineering  Societies  Building, 
New  York  City,  on  Thursday,  Nov.  17, 
in  conjunction  with  the  Society  of 
Naval  Architects  and  Marine  Engineers. 
There  will  be  an  afternoon  and  an  even- 
ing session.  In  the  afternoon  E.  D. 
Dickinson,  marine  department  of  the 
General  Electric  Company,  will  give  a 
paper  on  "Electric  Auxiliaries"  and 
W.  E.  Thau,  commercial  engineer  of 
the  Westinghouse  Electric  &  Manu- 
facturing Company,  one  on  "Electric 
Propulsion."  In  the  evening  Prof. 
Alfred  N.  Goldsmith  of  the  College  of 
the  City  of  New  York  will  lecture  on 
"World  Communication." 

Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

N".  E.  L.  A..  Middle  W.st  Division  and 
Nebniska  Section  —  Omaha.  Sept,  11 
and  15.  (For  program  sec  issue  of 
Aug.   27,  page  436.) 

N'.  E.  L.  A..  Oroat  I.ake.'s  Division,  and 
Indiana  Ehctrii-  I.igtit  Association  — 
French  Lick  .Spring.«.  Sept.  21-23.  (For 
lirogram   see  "News  of  the  Industry.") 

.\.<!sociation  of  Iron  and  .''tcci  Electrical 
Engineers — Chicago.  Sept.  19-24.  (For 
program  see  ".News  of  the  Industry.") 

K.  E.  L..  A..  Rocky  .Mountain  Division, 
and  Colorado  Electric  Light,  Power 
and  Railway  Association  —  Glenwood 
Springs,   .Sept.    1!)-21 

West  Virginia  -  Kentucky  A.ssoclatlon  of 
Mine,  Mechanical  and  Electrical  Engi- 
neers— Huntington.  W.  Va.,  Sept.  20-23. 

Electrical  Supply  .lobhcrs'  Association.  At- 
lantic  Uivlsion— 1-hiladelphia,   Sept.   22. 

Electrical  Supply  .Tohliers'  Association. 
I'entral  Division  —  Chicago,  Sept.  22 
and     23. 

Illuminating  Engineering  Society — Roches- 
ter, N.  v..  Sept.  26-2!l.  (For  program 
see   issue  of   Aug.    13,   page   336). 

American  Electrochemical  Society  — -  Lake 
Placid    Club.   N.    Y..  Sept.    29-Oct.   1. 

American  Electrli-  Rallwav  Association  — 
Atlantic   City.    X.    J..    Oct     3-7. 

Empire  State  fla?  and  Electric  A.ssoclatlon 
—  Lake   Pla<i.l.  N.  Y..  Oct.  «  and   7. 

N.  E.  I...  \..  Southeastern  .Section  —  Chat- 
tanooga, Tenn.    Oct.  17-19. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  lecal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Damages  Sougiit  Because  of  Injury 
to  Customer  from  Exploding  Lamp 
Rulb. — A  verdict  of  .?1,500  damages 
awarded  to  a  customer  of  a  central- 
station  company  whose  eye  was  injured 
by  the  explosion  of  an  electric  lamp 
bulb  she  had  brought  to  the  company's 
store  to  exchange  and  which  was 
knocked  from  the  counter,  according  to 
her  by  the  clerk  but  according  to  the 
defense  by  herself,  was  upset  in  the 
St.  Louis  Court  of  Appeals  (Cook  vs. 
Union  Electric  Light  &  Power  Com- 
pany) and  the  case  remanded  because 
the  trial  judge  had  predicated  recovery 
on  the  doctrine  of  res  ip.sa  loquitur, 
which  the  reviewing  court  held  to  have 
no  pertinency  in  such  a  suit.  (232  S. 
W.  248.)* 

Occasional  Licensed  Diversion  of 
Vt'ater    Does    Not    Establish    Easement. 

— In  North  Powder  Milling  &  Mercan- 
tile Company  vs.  Pacific  Fruit  Express 
Company,  the  Supreme  Court  of  Ore- 
gon found  against  the  defendant's  claim 
that  occasional  use  by  it  of  the  surplus 
water  leaving  plaintiff's  ditch  by  a 
spillway — the  defendant  company  hav- 
ing in  these  cases,  under  a  temporary 
license,  obstructed  the  ditch  below  the 
spillway  to  divert  more  water — consti- 
tuted an  easement  in  the  ditch  or  a 
right  by  adverse  user.  An  injunction 
was  therefore  granted  to  the  plaintiff 
company,  which  uses  the  water  to  gen- 
erate electricity  for  its  mill,  forbidding 
the  defendant  to  enter  the  ditch  or 
tamper  with  the  appliances  even  though 
the  injury  therefrom  to  the  milling 
company  had  in  only  one  instance  been 
more  than  trivial.      (198  Pac.  893.) 

Liability  for  Death  from  Falling 
Wires  of  Rather  Technically  a  Tres- 
passer.— A  boy  bathing  in  the  Ilarlem 
River  while  poised  on  a  springboard 
anchored  on  property  belonging  to  a 
railroad  company  was  killed  by  a  fall- 
ing cross-arm  to  which  high-tension 
wires  were  attached.  The  trial  court 
dismissed  the  case  (Hynes  vs.  New 
York  Central  Railroad  Company)  on 
the  ground  that  as  that  portion  of  the 
springboard  which  rested  on  land  was 
on  the  defendant's  property  the  vic- 
tim was  a  trespasser.  By  a  vote  of 
four  to  three  the  New  York  Court  of 
Appeals  reversed  this  finding  and  or- 
dered a  new  trial,  Justice  Cardozo 
handing  do'wn  an  eloquent  opinion  in 
which  he  declared  that  a  bather  in  a 
navigable  stream  was  in  the  enjoy- 
ment of  a  public  highway  and  entitled 


•Tho  Ipft-hand  numbers  refer  to  the  vol- 
ume nn<)  the  right-hand  numbers  to  the 
psig.'   of   tho   National    Reporter   System 


to  reasonable  protection  against  de- 
struction by  an  abutting  owner's  elec- 
tric wires  and  that  he  did  not  lose  his 
t  tie  to  protection  by  going  upon  a 
springboard  affixed  to  the  abutting 
property  and  extending  beyond  the 
property  line  over  the  public  waters 
v;here  there  was  no  causal  connection 
between  his  position  on  the  board  and 
his  injury  from  the  falling  wires.  (131 
N.  E.  898.) 

Mortgage  on  Electric  Plants  Held 
(n  Cover  Subsequently  Erected  Trans- 
mission Line  Connecting  Them. — Where 
a  company  owning  independent  elec- 
tric generating  and  distributing  plants 
in  several  small  towns  connects  these 
plants  by  a  high-tension  transmission 
line  with  the  object  of  producing  econ- 
omy and  efficiency  in  operation,  the 
Supreme  Court  of  Nebraska  declared, 
in  John  A.  Roebling's  Sons  Company 
vs.  Nebraska  Electric  Company,  such 
transmission  line,  though  extending 
over  property  not  owned  by  the  com- 
pany and  where  it  had  only  a  license 
to  go,  constitutes  an  appurtenance  to 
the  existing  plants  and  is  subject  to  a 
mortgage  given  before  the  construction 
of  the  transmission  line  which  was 
drawn  to  cover  the  plants  and  their  ap- 
purtenances and  which  contained  a 
clause  covering  additions,  extensions 
and  properties  to  be  afterward  con- 
structed or  acquired.  Such  a  mortgage, 
it  was  affirmed,  took  precedence  over 
a  mechanic's  lien  filed  by  the  firm  fur- 
nishing the  material  for  the  line.  (183 
N.  W.  546.) 

Assumption  of  Risk  Question  of  Fact, 
Not  Law. — Although  one  who  under- 
takes a  hazardous  employment  assumes 
the  risks  orrlinarily  incident  thereto 
imd  this  modifies  the  master's  obliga- 
tion to  provide  the  servr.nt  with  a  safe 
place  to  wo  k,  nevertheless  if  the  dan- 
ger of  an  electric  shock  to  a  lineman 
working  on  his  employer's  wires  was 
one  which  the  employer  could  have  pre- 
vented by  the  exercise  of  ordinary  care, 
it  was  not  an  assumed  risk.  So  hold- 
ing, the  Georgia  Court  of  Appeals,  in 
Neary  vs.  Georgia  Public  Service  Com- 
pany, declared  that  the  trial  court  erred 
ill  finding  for  the  defendant  on  de- 
murrer, and  that  the  question  of  as- 
sjmption  of  risk  was  one  of  fact  that 
should  have  gone  to  the  jury.  In  the 
case  at  issue  a  lineman  had  been  killed 
vhile  working  on  the  company's  lines 
because  of  contact  with  a  heavily 
( barged  wire.  It  was  alleged  by  the 
plaintiff  that  the  man  had  not  been  in- 
formed that  the  wire  was  alive,  that 
he  was  aware  that  it  was  the  practice 
of  the  company  to  cut  off  the  current 
when  work  on  the  lines  was  to  be  done, 
and  that  he  had  been  ordered  by  his 
superior  to  do  the  work  and  told  it 
was  safe  to  perform  it  at  that  time. 
.'Mthough  remanding  the  case  for  jury 
trial,  the  Court  of  .Appeals  asserted 
that  if  an  electric  service  company  could 
not  cut  off  the  current  from  wires  on 
which  work  was  being  done  without 
detriment  to  the  entire  service,  it  could 
not  be  called  upon  to  do  so.  (107  S.  E. 
893.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Method  of  Measuring  Statutory  Dis- 
tance Within  Which  Applicants  .Must 
Be  Served.— The  100  ft.  referred  to  in 
a  statute  requiring  an  electric  light  and 
power  company  to  extend  service  to  an 
applicant  not  more  than  100  ft.  from 
its  nearest  transmission  line  is  to  be 
measured,  according  to  a  decision  of 
the  New  York  Public  Service  Commis- 
sion in  a  complaint  against  the  receiver 
of  the  Richmond  Light  &  Railroad  Com- 
pany, not  in  a  direct  line  over  private 
property  of  other  persons,  but  along  a 
course  which  the  company  has  a  right 
to  follow. 

Educational  Building  Upkeep  a  Prop- 
er Charge  to  Fixed  Capital. — The  for- 
mer New  York  Public  Service  Commis- 
sion for  the  Second  District  took  issue 
with  the  contention  of  the  city  of  Co- 
hoes,  in  a  rate-fixing  case  where  the 
Cohoes  Power  &  Light  Corporation  was 
the  other  party,  that  the  equipment  and 
maintenance  of  a  so-callod  educational 
building,  devoted  to  promoting  the  effi- 
ciency,  welfare  and  esprit  de  corps  of 
employees,  should  not  be  charged  to 
the  consumers,  even  indirectly.  "The 
contrary  seems  to  be  a  proper  disposi- 
tion of  the  matter,"  the  commission 
said.  "It  is  in  a  sense  an  addition  to 
the  compensation  paid  employees,  and 
the  part  of  plant  maintenance  for  that 
purpose  is  a  proper  item  of  fixed  capi- 
tal." 

Discriminatory  Contract  Set  Aside 
Notwithstanding  l.arg?  Expenditure  of 
Customer  to  Comply  with  It, — A  rate 
contract  by  which  large  consumers  re- 
ceive power  at  less  than  cost  is  un- 
lawfully discriminatory,  declared  the 
Maine  Public  Utilities  Commission  in 
adjudicating  a  complaint  against  unre- 
muncrative  rates  made  by  the  Lincoln 
County  Power  Company,  and  such  a 
contract  must  be  set  aside  notwith- 
standing that  the  consumer  has  in- 
curred a  large  expense  in  electrifying 
its  mill  to  comply  with  the  conditions 
ot  the  contract  and  that  the  surrender 
of  a  lawful  existing  contract  was  a  part 
of  the  consideration  therefor.  The 
chairman  of  the  commission  filed  a  dis- 
.=enting  opinion,  holding  that  the  evi- 
dence in  the  case  did  not  prove  that 
the  Lincoln  County  company  and  the 
commercial  concern  with  which  the  con- 
tract had  been  made  had  either  de- 
signedly or  without  full  understand- 
ing entered  into  a  contractual  relation 
which  was  an  undue  burden  upon  the 
company  or  upon  other  customers,  and 
that  before  invalidating  the  contract 
the  existence  of  such  a  relation  should 
be  clcarlv  shown. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


H.  L.  Sampson,  formerly  assistant  to 
the  power  administrator  of  the  Southern 
California  Edison  Company,  has  been 
promoted  to  the  position  of  superin- 
tendent of  station  maintenance  of  that 


company  and  will  have  charge  of  all 
repairs  and  maintenance  in  its  stations 
and  substations.  After  graduation  from 
the  University  of  Michigan  in  1907, 
Mr.  Sampson  became  engineer-designer 
for  the  Board  of  Supervising  Engineers, 
Chicago  Traction.  After  leaving  that 
position  in  1910  he  became  chief  elec- 
trician of  the  South  Utah  Mines  & 
Smelters  Company,  remaining  there  un- 
ti'  1912,  when  he  entered  the  employ  of 
the  Southern  California  Edison  Com- 
pany in  the  station  maintenance  depart- 
ment. He  has  been  continuously  em- 
ployed by  that  company  since  that  timo 
and  has  held  successive  positions  as 
assistant  to  the  superintendent  of  the 
Los  Angeles  district  and  assistant  tn 
the  power  administrator. 

Fred  R.  Miller,  vice-president  of 
Roger  Miller  &  Sons,  general  contrac 
tors,  Toronto,  has  been  appointed  by 
the  Ontario  government  a  member  of 
the  Hydro-Electric  Power  Commission 
of  Ontario  in  succession  to  L  B.  Lucas. 

Georfte  B.  Cornell,  Jr.,  has  been 
appointed  general  superintendent  of 
the  Yonkers  (N.  Y.)  Electric  Light  & 
Power  Company.  Mr.  Cornell  became 
associated  with  the  New  York  Edison 
Company  as  a  draftsman  in  1907,  and 
in  the  following  year  he  was  appointed 
chief  clerk  in  the  office  of  the  manager 
of  the  Bronx  district.  In  1909  he  was 
made  assistant  superintendent  of  the 
Yonkers  Electric  Light  &  Power  Com- 
pany and  in  1910  superintendent. 


C.  A.  Malone,  formerly  of  the  Cali- 
fornia-Oregon Power  Company,  has 
become  assistant  superintendent  of  the 
Hawaiian  Electric  Company,  Honolulu. 

W.  F.  Fox,  Jr.,  formerly  with  the 
Oregon  Power  Company,  has  been 
appointed  superintendent  of  the 
Nebraska  Gas  &  Electric  Company, 
Plattsmouth,  Neb. 

A.  B.  Coryell,  who  is  at  present  super- 
intendent of  power  for  the  Laurel  Light 
&  Railway  Company,  Laurel,  Miss.,  has 
been  appointed  general  superintendent 
of  the  Muskogee  (Okla.)  Electric  Trac- 
tion Company  and  the  Shawnee  &  Te- 
cumseh  Traction  Company,  with  head- 
quarters at  Muskogee.  Mr.  Coryell  has 
a  wde  knowledge  of  the  utility  field, 
having  had  more  than  thirty  years'  ex- 
perience in  the  construction  and  man- 
agement of  electric  railway,  light  and 
power  and  gas  properties.  He  expects 
to  take  up  his  new  duties  Sept.  15. 
His  successor  has  not  yet  been  ap- 
pointed. 

E.  S.  Jeffries,  who  has  been  appointed 
chairman  of  the  iron  and  steel  indus- 
trial committee  of  the  A.  L  E.  E.,  is 
electrical  engineer  of  the  Steel  Com- 
pany of  Canada,  Hamilton,  Ont.,  a  post 
he  has  held  since  1912.  Previous  to 
1907,  Mr.  Jeffries  was  engaged  in  elec- 
trical work  of  various  kinds.  He  was 
also   connected   at   one  time   with   the 


Marconi  Wireless  Telek'niph  Company. 
Mr.  Jeffries  is  at  the  present  time  pres- 
ident of  the  Association  of  Iron  and 
Steel  Electrical  Engineers.  He  wa.s 
born  at  Alliance,  Ohio,  July  18,  1887, 
and  was  graduated  from  the  Worcester 
Polytechnic  Institute  in  1912. 


Raymond  D.  Sherman,  until  recently 
superintendent  of  the  Connecticut 
River  Power  Company,  has  beer 
appointed  assistant  electrical  engineer 
of  the  Philadelphia  Company,  Pitts- 
burgh. Mr.  Sherman  studied  electrical 
engineering  at  Union  University  and 
received  his  degree  in  1906.  The 
following  two  years  he  spent  in  the 
testing  department  of  the  General  Elec- 
tric Company,  specializing  on  steam 
turbines.  During  the  period  from  1908 
to  1913  he  held  various  positions, 
including  that  of  chief  operator,  with 
the  Schenectady  Power  Company  at 
Schaghticoke,  X.  Y.     In   1913  he  was 


made  electrical  superintendent  and 
while  in  that  capacity  designed  and 
constructed  street-lighting  systems  for 
several  municipalities.  He  became 
superintendent  of  the  Deerfield  River 
Power  Company,  Readsboro,  Vt.,  in 
1918,  and  soon  afterward  was  appointed 
to  the  same  position  with  the  Con- 
necticut River  Power  Company,  the 
largest  subsidiary  of  the  New  England 
Power  Company  and  the  largest  hydro- 
electric plant  in  New  England,  having 
a  generating  capacity  of  40,000  hp. 

J.  G.  Phillips  has  resigned  as  general 
superintendent  of  the  Mobile  (Ala.) 
Light  &  Railroad  Company. 

L.  C.  Bewsey,  electrical  and  mechani- 
cal engineer,  has  been  appointed  super- 
intendent of  the  Michigan  Railway 
Company's  lines  in  Kalamazoo,  Mich. 

Ira  W.  Fisk  has  accepted  the  position 
of  general  manager  of  the  Springfield 
(III.)  Light  &  Power  Company.  Mr. 
Fisk  was  graduated  from  the  Univer- 
sity of  Illinois  in  1011,  following  which 
he  was  a  member  of  the  electrical 
engineering  department  of  the  Univer- 
sity of  Illinois  for  several  years.  He 
resigned  from  an  assistant  professor- 
ship to  go  to  the  Drexel  Institute  of 
Philadelphia  as  head  of  the  department 
of  mechanical  engineering.  Later  he 
associated  himself  with  a  New  York 
firm  of  consulting  electrical  engineers. 
During  six  years  of  this  time  he  served 
as  consulting  electrical  engineer  for 
the  company  of  which  he  is  now 
gpneral  superintendent. 
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Karquson  .Johnson,  who  succeeded 
W.  H.  Morton  on  Sept.  1  as  secretary- 
trea.surer  of  the  National  Association 
of  Electrical  Contractors  and  Dealers, 
has  been  for  the  past  two  years  a  close 
associate  of  Mr.  Morton  at  headquar- 
ters, during  which  time  he  has  been 
editor  of  the  association's  journal,  the 
Electrical  Ciinlracfnr-Denler.  Mr.  John- 
son has  spent  the  greater  part  of  his 
commercial  life  in  the  printing  and 
publishing  business.  He  founded  and 
for  three  years  edited  and  published 
Ad  Sense  at  Chicago.  He  then  came  to 
New  York  to  join  the  Syndicate  Pub- 
lishing    Company's      organization,     of 


which  he  became  a  director  and  man- 
ager of  publicity  and  an  executive  in 
the  sales  department.  Later  he  was 
assistant  editor  oi  Advertising  and  Sell- 
ing. During  the  war  he  was  employ- 
ment director  of  a  government  ex- 
plosives plant,  and  in  1919,  as  has  just 
been  stated,  he  became  connected  with 
the  N.  A.  E.  C.  and  D.  as  editor  of  the 
Electrical   Contractor-Dealer. 

Charles  B.  Hodgson,  assistant  treas- 
urer of  the  Beverly  <Mass.)  Gas  &  Elec- 
tric Company,  has  been  elected  treas- 
urer of  that  company,  succeeding 
Charles  R.  Prichard. 

Richard  Franchot  Paige  has  been  ap- 
pointed secretary-treasurer  of  the  So- 
ciety for  Electrical  Development,  to 
fill  the  vacancy  created  by  the  resigna- 
tion from  that  office  of  James  Smie- 
ton,  Jr. 

James  Cranston,  Northwest  district 
manager  for  the  General  Electric  Com- 
pany, with  headquarters  at  Portland, 
Ore.,  has  been  made  chairman  of  the 
electrical  committee  for  the  Atlantic- 
Pacific  Highways  Exposition,  to  be  held 
in  Portland  in  1925. 

Harry  S.  Williams,  who  was  formerly 
connected  with  railroad  electrification 
and  who  on  the  adoption  of  electric 
power  by  the  West  Shore  Railroad  be- 
tween Utica  and  Syracuse,  N.  Y.,  was 
made  electrical  engineer  of  that  prop- 
erty, has  returned  to  the  electric  rail- 
way field  as  superintendent  of  equip- 
ment of  the  Detroit  municipal  street 
railway  svstem. 


R.  F.  Gooding,  formerly  associated 
with  Tucker  &  Laxton  of  Charlotte,  N. 
C,  has  recently  accepted  the  position 
of  chief  engineer  of  Winthrop  College, 
Rock  Hill,  S.  C. 

F.  D.  Mahoney,  commercial  manager 
of  the  Alabama  Power  Company,  has 
been  elected  president  of  the  Alabama 
Light  and  Traction  Association. 

Theodore  Burger,  formerly  with  the 
Western  Electric  Company  of  San 
Francisco  and  later  with  the  Baker- 
Joslyn  Company  in  Los  Angeles,  has 
joined  the  staff  of  the  Society  for  Elec- 
trical Development  in  New  York  City. 

Parker  M.  Robin.son  has  been  trans- 
ferred from  the  East  Pittsburgh  to  the 
Los  Angeles  office  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
where  he  will  be  steam-power-plant 
equipment  specialist,  his  territory  in- 
cluding the  Southwestern  States  and 
the  northern  part  of  Mexico. 

William  B.  Cooley  has  been  made 
general  sales  manager  of  the  Re-Pel- 
Arc  Furnace  Company,  Indianapolis, 
Ind.,  following  the  purchase  by  that 
organization  of  the  interests  of  the  In- 
dustrial Electric  Furnace  Company, 
Chicago.  Mr.  Cooley  had  served  as  gen- 
oral  sales  manager  of  the  latter  con- 
cern. He  was  graduated  from  Purdue 
University,  School  of  Electrical  Engi- 
neering, in  1917.  He  was  an  officer  in 
the  First  Aero  Squadron,  A.E.F.,  and 
was  shot  down  from  a  height  of 
6,000  ft. 

W.  E.  Freeman  has  been  appointed 
acting  dean  of  the  University  of  Ken- 
tucky, Lexington,  Ky.,  to  serve  during 
the  absence  of  Dean  F.  Paul  Anderson, 
to  whom  a  year's  leave  of  absence  has 
been  granted.  Dean  Anderson  will  di- 
rect the  work  of  the  research  laboratory 
of  the  American  Society  of  Heating  and 
Ventilating  Engineers  in  the  Bureau  of 
Mines,  Pittsburgh,  Pa.  During  the  past 
year  Mr.  Freeman  has  been  supervisor 


of  commercial  training  with  the 
Westinghouse  Electric  &  Manufacturing 
Company  at  East  Pittsburgh.  From 
1911  to  1920  he  was  head  of  the  depart- 
ment of  electrical  engineering  at  the 
University  of  Kentucky,  and  from  19d4 
to  1911  he  was  in  the  telephone  engi- 
neering department  of  the  Western 
Electric  Company  at  Chicago  and  New 
York. 

AI.  Dusseau,  who  has  been  appointed 
manager  of  the  Electrical  Supply  Com- 
pany of  Toledo,  is  returning  to  the 
scene  of  his  earlier  business  career. 
For  the  last  six  or  seven  years  Mr.  Dus- 
seau has  been  connected  with  the  Com- 
mercial Electrical  Supply  Company  of 
Detroit,  where  for  the  greater  part  of 


the  time  he  was  the  company's  purchas- 
ing agent.  Prior  to  that  he  was  en- 
gaged in  the  electrical  contracting  busi- 
ness. He  is  well  known  both  among 
electrical  supply  manufacturers  and 
among  the  contractors  and  dealers. 


Llewllyn  Owen,  for  the  past  twenty 
years  in  the  employ  of  the  Central 
Illinois  Light  Company  and  its  pred- 
ecessors at  Peoria,  111.,  died  on  Aug.  21 
after  an  illness  of  only  a  few  houi-s. 
For  eight  years  Mr.  Owen  had  been  the 
electrical  department  superintendent. 
He  was  widely  known  among  the  men 
of  the  industry  in  Illinois  and  the  other 
Middle  Western  States. 

William  W.  Lighthipe,  since  1905 
an  expert  engineer  with  the  Otis  Ele- 
vator Company  and  recently  manager 
of  the  special  sales  division  of  that 
company,  died  in  Brooklyn,  N.  Y.,  on 
Aug.  7.  He  was  born  in  Vincentown, 
N.  J.,  in  1876  and  was  graduated  from 
Columbia  University  in  1898.  He  began 
his  work  with  the  Spraguc  Elevator 
Company  in  the  latter  year,  becoming 
its  general  superintendent  two  years 
later.  From  1901  till  1905  he  was  with 
the  Marine  Engine  &  Machine  Company 
of  New  York.  Mr.  Lighthipe  was  an 
associate  member  of   the  A.  I.   E.   E. 


and  also  belonged  to  the  American  So- 
ciety of  Mechanical  Engmeers. 

Epos  Randolph,  formerly  vice-presi- 
dent and  general  manager  of  the  Los 
Angeles  Railway  and  the  Pacific  Elec- 
tric Railway,  who  was  instrumental  in 
building  and  operating  700  miles  of 
electric  lines  in  Los  Angeles  and  its 
vicinity  and  who  was  widely  known  as 
a  pioneer  railroad  man  in  the  South- 
west, is  dead. 

Frank  J.  Kastner,  only  recently  ap- 
pointed manager  of  the  Omaha  supply 
house  of  the  Western  Electric  Com- 
pany, died  suddenly  of  heart  disease  in 
that  city  on  Aug.  24.  Mr.  Kastner 
entered  the  employ  of  the  Western 
Electric  Company  in  Chicago  as 
a  stenographer  in  1899.  He  was  later 
put  in  the  stockroom  as  a  selector 
and  was  advanced  from  that  post  to 
buyer  for  the  telephone  department. 
In  1914  he  was  made  assistant  stores 
manager  and  held  this  position  until 
his  appointment  to  the  Omaha  house. 


Increased  Buying  and  Production  of 
Electrical  Sheets 


list    of    twenty-three    countries,    each    of    which    imported 
dynamos  and  generators  from  the  United  States  in  excess 
of  $50,000,  Hong-  Kong  is  the  only  other  Asiatic  community 
ALTHOUGH  all  producers  of  electrical  sheet  steel  do  not      shown.     The  sum  total   of  these  exports  taken  by  Asiatic 
/Xhold  to  the  same  opinion  concerning  the  present  mar-       countries  amounts  to  more  than  $3,000,000,  or  38  per  cent 
ket    for    that    material,    still    from    certain    quarters    it    is      of  the  total  exports  of  dynamos  and  generators  in  1920. 
learned   that   since   Aug.    1   there   have   been   better   orders  European    countries    imported    only    about    half    of    this 

placed  for  sheets.     It  is  felt   in   this  branch   of  the   semi-       amount,    or    20    per    cent,   the    total   figures    amounting    to 
finished  material  market  that  a  returning  buying  movement       ?1,577,000.      This   total,   however,   was   divided    up   between 
is   about  due   to   break.      Buying   this    spring   and   summer      _____^^__^___________-____^_^^ 

has  been  on  such  a  low  scale  that  stocks  of  sheets  held  in  DYX\MO  \N'D  GEN"ER\tor  EXPORTS  ix  1920 

electrical  apparatus  manufacturers'  hands  probably  are  at      ^ "        '. 

a  low  level  and  need  replenishing.  , 

Prices   of   electrical   sheets   have   declined   at  least  twice      British  India 

this   year  and   are  now  on  a  basis  which  is  about  40   per      c'^''d 
cent  lower  than  the  prices  of  May,   1920.     The   base  price      Cuba       ^ - 

of  black   sheets   at   Pittsburgh   is  2.75   cents   at   this   time,      chtle^'' 

while   one   year   ago  the   base   price   was   7.50   cents.     The      .-iynin 

labor  factor  in  the  treating  process  to  get  electrical  sheets      Meaeo 

has,  however,  not  decreased  in  any  such  proportion.    Manu-      Brazil 
facturing  costs  are  said  to  be  at  bottom  under  present  con-      x^^'^av' 

ditions  of  labor,  raw  material  and  freight.  England 

Mill  caJDacity  has  been  increased  in  some  instances  dur-  

ing  the  last  three  weeks,  and  certain  mills   have  been  re-      ^^^^^    different    countries.      Canada    and    Cuba    both    stood 
ported   running   to  capacity   over  periods   of  a  week  or  so      ^jgh    in   the    list    of    North    American    countries    and    with 

on  electrical  sheets.   Mexico  imported  a  total  of  $1,530,000   worth  of  dynamos 

and  generators,  19  per  cent  of  the  total  exports  from  the 
United  States. 

Five  of  the  South  American  countries  took  a  total  of 
$734,000  in  this  material,  9  per  cent  of  the  total,  and  the 
islands  southeast  of  Asia  took  in  $389,000  worth,  or  5  per 
cent  of  the  total. 

The  sixty  other  countries  importing  dynamos  and  gen- 
erators but  in  amounts  less  than  $50,000  each  make  up  a 
grand  total  of  $617,778,  or  an  average  of  a  little  better  than 
$10,000   each. 

These  figures  were  compiled  by  the  Electrical  World 
from  data  obtained  from  the  Bureau  of  Foreign  and 
Domestic  Commerce. 


tl, 402.984  Philippine  Islands  .. .  $138,601 

798.142  Hong  Kong 104,279 

713,532  Colombia 86.440 

684,584  Dutch  East  Indies 83,370 

637,365  Bflgiuin 72,771 

614.967  Argentina 70,866 

314.804  British  South  Africa  . .    .  70,470 

282,344  Cruguay       69.531 

244.539  Sweden   51.280 

208,514  Sixty    other    countries   ini- 
192,613        portingd\'namo9orgener- 

166,897        ators 617,778 

161,476  

149,788        Total J7.937,935 


Generator  Exports  for  1920  Stand 
Third  in  List 

WHEN  the  year  1920  came  to  a  close  the  exports  of 
dynamos  and  generators  from  the  United  States 
amounted  in  value  to  $7,937,935,  as  against  $5,799,885  for 
the  calendar  year  1919.  This  gain  of  more  than  $2,000,000 
represents  an  increase  in  exports  of  approximately  37  per 
cent  for  1920  over  1919.  The  only  single  items  in  the  list 
of  1920  exp.irts  which  exceeded  in  value  those  of  dynamos 
and  generators  were  the  items  of  motors  and  insulated  wire 
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EXPORTS  DURING  LAST  THREE  MONTHS  OF  1920 
SHOW  CONSPICUOUS  INCREASE 

and  cable.     In  1 9 19  exports  of  batteries  just  exceeded  those 
of  dynamos   and    gcr.ciators. 

An  analysis  of  these  markets  yields  some  interesting 
results.  Japan  took  the  greatest  amount,  in  value  $1,402,984, 
while  British  India  and  China  were  very  close  together, 
with  $798,142  and  $713,532  respectively.    From  the  attached 


Pacific  Coast  Business  Indicates 
Improvement  in  Early  Fall 

ALL  OF  the  indications  point  towani  a  very  satisfactory 
-jobbing  business  on  the  Pacific  Coast  in  the  fall.  Al- 
though jobbers  and  contractors  are  almost  unanimous  in 
agreeing  that  present  and  prospective  business  will  not 
equal  that  of  the  past  two  or  three  years  of  exceptional 
activity,  even  the  most  conservative  ones  are  convinced 
that  the  business  in  the  fall  months  will  approximate  at 
least  90  per  cent  of  what  could  be  called  "normal." 

In  the  Pacific  Northwest  the  electrical  trade  depends 
upon  the  resumption  of  activity  in  the  lumber,  mining  and 
j'grifultural  interests.  Following  national  prosperity  the 
lumber  industry  will  regain  its  former  position  only  as 
buililing  throughout  the  country  is  resumed.  A  number 
of  the  lumber  companies  are  considering  the  electrifica- 
tion of  their  properties  in  order  to  reduce  the  cost  of  pro- 
duction. Actual  work,  however,  is  not  anticipated  until 
the  market  for  lumber  returns.  Among  the  mining  in- 
terests in  the  Northwest,  together  with  those  in  the  Inter- 
mountain  States,  grradual  lowering  of  labor  costs  \v\\\  doubt- 
less facilitate  the  resumption  of  mining  activities.  In  gen- 
eral the  agricultural  situation  in  the  Pacific  Northwest  is 
satisfactory.  Large  shipments  of  grain  are  being  made, 
and  the  banks  are  having  much  of  their  farm  paper  taken 
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up.  In  fact,  the  banks  in  the  Pacific  Northwest  are  at 
the  present  time  holding  up  large  amounts  of  capital. 
Bank  credits  are  being  extended  very  grudgingly,  apparently 
to  the  detriment  of  industries  in  that  section. 

Electrical  sales  in  the  Northwest  are  considerably  below 
those  of  last  year,  although  it  is  reported  that  the  number 
of  orders  is  greater  than  twelve  months  ago.  The  average 
value  of  each  order  is,  however,  slightly  increasing,  and  if 
the  rate  of  increase  is  maintained  it  is  confidently  expected 
that  the  business  of  the  fall  will  equal  75  per  cent  of  last 
year  during  the  same  period. 

In  California  as  a  whole  the  power  companies  are  making 
noteworthy  additions  to  their  generating  capacity  but  do 
not  seem  to  be  pushing  the  sale  of  power  with  the  vigor 
of  former  years.  This  is  being  felt  by  the  jobbers.  The 
power  companies  in  San  Francisco  are  making  an  inten- 
sive drive  on  the  sale  of  large  energy  consuming  devices 
such  as  ranges  and  water  heaters.  The  interest  created  in 
these  campaigns  will  be  felt  only  after  a  considerable  period, 
but  general  stimulation  in  the  sales  of  household  devices 
will  doubtless  follow.  In  southern  California  industrial  and 
residential  building  continues.  Industrial  expansion  is  pro- 
ceeding rapidly  and  a  good  market  for  electrical  material 
is  found  in  this  quarter. 

A  decrease  in  electrical  apparatus  and  supplies  for  oil 
companies  has  been  noticed  because  of  the  decreased  activ- 
ity in  the  Southern  California  oil  fields  resulting  from  a 
materially  lessened  consumption  of  oil.  The  motion  pic- 
ture industry  of  Los  Angeles  has  become  almost  station- 
ary. Unless  the  tremendous  payroll  and  program  of  ex- 
pansion of  this  industry  are  soon  resumed,  southern  Cali- 
fornia will  feel  the  effects  seriously. 

As  about  one-fifth  of  the  electrical  business  in  Cali- 
fornia is  in  the  agricultural  districts,  the  situation  in  these 
quarters  has  a  material  bearing  on  the  market  for  electri- 
cal supplies  and  apparatus.  The  expected  increase  in  the 
electrical  load  in  the  agricultural  districts  was  not  reached 
this  spring,  and  it  is  thought  that  the  coming  winter  and 
spring  will  see  more  than  the  usual  activity  along  these 
lines.  

New  Tax  Law  Would  Exempt  Foreign 
Trade  Income 

A  FEATURE  of  the  revised  tax  bill  which  passed  the 
House  of  Representatives  on  Aug.  20  and  which,  it  is 
expected,  will  be  brought  before  the  Senate  after  the  end 
of  its  recess  on  Sept.  21,  will  react  to  the  benefit  of  Ameri- 
cans engaged  in  business  in  foreign  countries.  United 
States  citizens  and  domestic  corporations  under  the  pres- 
ent law  are  taxed  on  their  entire  net  income  from  what- 
ever source  derived,  and  this,  of  course,  includes  income 
from  foreign  business.  The  new  bill  would  tax  American 
business  concerns  or  individuals  only  on  such  part  of  their 
income  as  is  derived  from  domestic  business  when  80  per 
cent  or  more  of  their  income  is  derived  from  sources  with- 
out the  United  States  and  50  per  cent  or  more  of  their  in- 
come is  derived  from  the  active  conduct  of  a  business  with- 
out the  United  States. 

Foreign  states  have  been  and  still  are  exempt  from  taxes 
on  their  own  foreign  business,  and  if  this  provision  is 
incorporated  in  the  new  law  it  will  relieve  American  con- 
cerns from  some  of  the  expense  of  doing  business  and 
enable  them  better  to  compete  in  foreign  fields.  Several 
American  manufacturers  of  electrical  materials  have  ex- 
tensive foreign  holdings. 


German  Manufacturers  Again  Cultivating 
American  Market 

"ly/TADE-IN-GERMANY"  goods  are  again  making  their 
-LV A  appearance  on  the  American  markets.  Nor  has  the 
electrical  market  been  missed,  although  for  the  most  part 
German-made  articles  found  there  are  small  products  that 
do  not  involve  intricate  production  methods.  In  engineer- 
ing machinery  the  Germans  have  found  themselves  unable 
to  accommodate  all  the  markets  that  they  have  been  culti- 
vating.    On  the  other  hand,  they  continue  to  seek  business. 


Already  there  is  in  the  field  a  publication  prmted  in 
English,  which  is  designed  purely  to  create  a  market  in 
English-speaking  countries  for  German  engineering  ma- 
chinery. Among  the  products  advertised  in  a  single  issue 
can  be  found  electric  furnaces,  storage  batteries,  Diesel 
engines,  boilers,  economizers,  insulated  wire  and  cable,  elec- 
trical equipment  of  all  kinds,  elevators,  hoists,  electrica! 
steel,  electrical  conduit  and  schedule  material,  rotary  con- 
verters, wire  rope,  steam  equipment  and  accessories,  trans- 
formers, meters  and  time  switches. 


Current  Copper  Consumption  at  Rate  of 
62  per  Cent  of  1920 

ALTHOUGH  consumption  of  copper  is  gradually  increas- 
.  ing,  it  is  still  far  below  the  consumption  of  last  year. 
Even  with  electrolytic  copper  quoted  at  12  cents  for  spot 
shipment,  delivered — and  a  month  or  so  ago  it  was  quoted 
at  a  fraction  under  12  cents — this  low  figure  in  itself  has 
not  been  sufficient  to  start  any  heavy  buying  movement. 
The  last  time  the  metal  touched  12  cents  was  in  1914. 

The  Boston  News  Bureau  has  published  a  table  on  copper 
consumption  in  the  various  industries,  taking  the  consump- 
tion figures  in  pounds  for  1920  and  estimating  those  for 
1921,  following  their  present  rate: 


Electrical  manufacturers 

Telephones  and  telegraph.'^ 

W'ire  not  included  el.*ewhere 

Automotive  Industrie,* 

Railway  locomotives  and  cars 

Shipbuilding 

Buildings 

Ammunition - 

Bearing  metal  for  .steam  railways. 

Other  uses 

Exportj^  of  copper  manufacturea. . 


Total . 


1921 

1920 

260.000.000 

340.000.000 

es. 000.000 

100.000,000 

110.000.000 

190,000.000 

54,000.000 

99,300.000 

14.000,000 

17.600.000 

24,000,000 

71.500.000 

40.000,000 

53,400.000 

14.000.000 

23.400.000 

40,000,000 

45.000.000 

100,000,000 

I9/,200.000 

64,000.000 

164.000.000 

SO 5  000  000      1,301400,000 


Metal  Market  Situation 

COPPER  has  strengthened  in  tone  considerably  during  the 
last  few  days  and  is  commanding  a  firmer  price.  Elec- 
trolytic may  be  purchased  from  certain  producers  at  12 
cents,  delivered,  for  spot  and  September  but  the  ruling 
price  is  nearer  12.12*  cents  per  pound,  delivered;  October 
is  holding  about  12.25  cents.  Under  the  feeling  that  a  gen- 
erally higher  price  will  soon  be  ruling  for  the  metal  there 
seems  to  be  no  great  desire  among  producers  or  the  out- 
side sellers  to  force  sales  at  these  prices  and  the  outside 
price  appears  to  be  a  fraction  higher  than  shown  above. 

Buying  has  held  up  pretty  well  and  there  is  a  better 
feeling  in  the  trade  that  the  low  valley  of  sales  has  been 
reached  and  passed  and  that  business  is  on  the  ui,-grade 
again.  Foreign  shipments  are  holding  up  well,  sales  to 
Germany  being  particularly  prominent.  Electrolytic  cop- 
per, f.a.s.,  is  being  held  at  a  fraction  better  than  12 
cents  in  New  York.  Standard  copper  in  London  presents 
still  a  firmer  tone  than  it  did  a  week  ago,  standing  at 
£68  17s.  6d. 

Official  lead  price  on  Sept.  2  was  advanced  10  points  to 
4.50  cents,  New  York,  and  demand  is  good. 


NEW  YORK  MET.\L  MARKET  PRICES 


A-:g.  30,  1">2I 

Topper  £         s      d 

London,  standard  spot 67        12     6 

Centa  per  Pound 

Prime  Lake 12  25 

Electrolytic 1 2  00 

Ca.sting II    50 

Wircba.ic 13   25  — 13  50 

Lead.  Am.  S.  d:  R.  Co.  price,  4  40 

Antimonv    4   50 

Nickel,  ingot 41   00 

Sheet  line.  f.  o.  b.  smolter,  10  00 

Zinc,  spot 4  62i 

Tin 2ft  871 

Aluminum,  98  'o  99  per  cent  24   50 

OLD  METALS 

Cent?  per  Pound 

Heavv  copper  and  wire 9   50—10  00 

Bra-ss.  heavy 4  50—  4  75 

Bra.vi.  light 3  75  -   4  00 

Lead,  heavv 3   25   -   3   371 

Zinc,  old  scrap 2  00—  2  2S 


Scpl 

1.  6, 

1921 

r 

>   d 

68 

17   6 

CentJ  p< 

•r  Pound 
00 

12 

ii! 

1 ) 

50 

50 

45 

41 

.00 

10 

,00 

4 

70 

Centa  per  Pound 
9  50—10  00 
4  50—  4  75 
3  75-  4  00 
3  25—  J  371 
2  00—  2.2S 
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The  Week 

IN  TRADE 


Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening  of  Business   on   Monday   of   This   Week   for 

Points  West  of  the  ^Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


THE  underlying  tone  in  the  market  this  week  is  better 
than  it  has  been,  and  in  the  Xew  York  territory  the 
reports  show  a  little  better  buying  movement.  In  the  South- 
east the  short  cotton  crop  is  causing  higher  prices,  and 
this  is  leading  to  the  expectation  of  more  money  to  go 
into  circulation.  Here  wire,  vacuum  cleaners,  fixtures  and 
cross-arms  are  moving  well.  Coal  mining  is  increasing  in 
the  Intermountain  region,  and  in  St.  Louis  territory  wheat 
movement  for  July  far  outstripped  that  of  July.  1920. 
Meters  are  showing  greater  activity  there. 

New  England  shows  better  trade  in  lighting  fixtures  and 
a  better  tone  in  the  general  equipment  market.  Special 
prices  are  attracting  trade  in  the  Chicago  market,  and 
lower  prices  are  ruling  on  w-ashing  machines.  Collections 
are  improving  there  and  in  Boston.  The  West  Coast  is 
pushing  range  and  water-heater  sales.  Lower  prices  are 
reported  on  certain  schedule  materials,  the  reduction  being 
about  22  per  cent. 


NEW  YORK 

A  much  better  tone  to  business  was  reported  by  the  job- 
bers this  week.  The  optimistic  feeling  is  not  based  on  a 
prospective  improvement  but  on  an  actual  increase  in  the 
amount  of  stock  moved.  One  jobber  stated  that  the  quan- 
tity of  business  transacted  during  the  past  week  was  fully 
10  per  cent  greater  than  at  any  time  during  the  summer, 
and  there  is  no  indication  that  the  present  activity  is  only 
a  spasmodic  flurry.  Furthermore,  the  movement  has  not 
been  confined  to  any  one  class  of  material.  Heating  ap- 
pliances are  moving  better  and  the  demand  for  washing 
machines  and  vacuum  cleaners  has  improved.  Wiring  ma- 
terial, conduit,  armored  conductor,  rubber-covered  wire  and 
so  forth  are  moving  steadily,  although  orders  are  for  mod- 
erate-size quantities. 

A  drop  in  prices  amounting  to  about  22  per  cent  on  some 
schedule  material  became  effective  on  Sept.  1.  Although 
the  new  prices  do  not  affect  the  entire  list,  many  of  the 
principal  items,  such  as  sockets,  rosettes,  push-button  and 
snap  switches,  receptacles,  switch  plate.s  and  entrance 
switches,  are  included.  The  new  discount  on  this  material 
is  about  40  per  cent  off  list  in  standard  packages  as  com- 
pared with  2.3  to  2.5  per  cent  formerly  quoted. 

The  renewed  activity  in  heating  devices  has  brought 
about  a  temporarj'  shortage  of  some  devices.  There  is  a 
scarcity  of  flatirons,  and  it  was  stated  that  orders  totaling 
16,000  in  New  York  City  alone  remain  unfilled.  Jobbers' 
stocks  are  not  large,  and  manufacturers  have  advised  early 
placing  of  orders  to   prevent  a  shortage  later  on. 

Little  change  was  reported  in  collections,  some  jobbers 
stating  that  they  are  slow  and  others  th<it  they  arc  "only 
fair." 

Conduit. — There  has  been  virtually  no  change  in  the 
quotations  on  conduit  during  the  past  week.  The  follow- 
ing prices  were  quoted:  For  J-in.  black  pipe  in  2,.'500-ft. 
lots,  $.''>4  to  $r,',;  3-in.,  $70  to  ST.?,  and  1-in..  $106  to  $108. 
Galvanized  pipe  in  the  sam"  si-es  was  quoted  as  follows: 
$60  to  $6.'?,  $78  to  $82  and  ?116.!l6  to  $118.6.'>.  Demand  is 
fairly  steady  and  orders  are  for  moderate  size  quantities. 
Stocks  are  fair  to  good  considering  demand  but  would  he 
quickly  exhausted  if  contractor.':'  requirements  increase  1 
only  moderately. 

Flexible  Armored  Conductor. — This  material  is  moving 
steadily  but  without  anv  increased  demand.     Prices  remain 


unchanged.  No.  14,  two-wire,  single-strip  was  quoted  at 
$45  to  $47  per  1,000  ft.  in  1,000  ft.  lots.  Stocks  are  ample 
to  meet  demand. 

,  Rubber-Covered  Wire. — Demand  continues  to  be  light 
but  consistent,  most  buying  being  of  a  hand  to  mouth  nature. 
Ko.  14  rubber-covered  in  lots  of  5,000  ft.  is  quoted  at 
$6.25  to  $6.50  per  1,000  ft. 

Loom. — Recent  changes  have  lowered  the  price  of  this 
material.  The  a^-in.  size  is  quoted  this  week  at  $17  to 
$18  and  the  i-in.  size  at  $19.50.  Demand  is  light  and  stocks 
are  kept  low. 

Lamp  Cord. — Stocks  are  good  but  demand  is  light.  No. 
18  cotton  twisted  was  quoted  at  $12.50  per  1,000  ft,  and 
No.  18  parallel  at  $16.85  per  1,000  ft. 

Schedule  Material. — A  revision  of  discounts  effective  Sept. 
1  has  lowered  the  prices  of  some  material  20  to  22  per 
cent.  The  principal  items  affected  are  key,  keyless  and 
pull-chain  sockets,  push-button  and  snap  switches,  switch 
plates,  receptacles,  rosettes,  entrance  switches,  plug  cut- 
outs and  fuse  plugs.  The  new  discount  in  standard  pack- 
age lets  is  40  per  cent  as  compared  with  23  to  25  per  cent 
formerly. 

Outlet  Boxes. — Additional  discount  was  announced  this 
week  on  outlet  boxes.  The  new  discount  on  black  boxes 
in  standard  package  lots  is  60  per  cent  against  55  per  cent 
formerly  and  on  galvanized  boxes  55  per  cent  as  against 
50  per  cent. 

Heating  Appliances. — The  looked-for  activity  in  heating 
d'jvices  has  made  its  appearance  and  jobbers  report  that 
grills,  percolators,  curling  irons  and  other  appliances  are 
moving.  The  previously  reported  shortage  of  flatirons  con- 
tinues and  jobbers  state  that  there  is  a  scarcity  of  some 
other  appliances.  Stocks  are  only  fair  and  manufacturers' 
stocks  are  said  to  be  only  moderate. 


CHICAGO 


There  has  been  more  improvement  in  the  frame  of  mind 
of  local  jobbers  and  manufacturers  during  the  past  week 
ihan  there  has  been  in  actual  business  conditions.  Some 
betterment  is  looked  for  in  September  as  the  fall  buying 
season  commences,  and  the  general  feeling  is  that  the 
worst  is  past  and  that  a  gradual  improvement  will  take 
place  from  now  on.  Stocks  of  most  items  are  very  large, 
but  w-ith  inventories  reduced  this  condition  is  no  longer  a 
source  of  much  worry  though  movement  in  everj'  line  is 
still  slow.  Retailers  report  that  the  public  is  still  shop- 
ping and  that  special  prices  attract  trade  while  regular 
lines  move  stiffly.  The  Commonwealth  Edison  Company 
shows  large  iron  sales  in  the  last  three  months,  due  to 
sales  campaigns,  but  other  appliances  are  quiet. 

Seemingly  as  an  appreciation  of  this  attitude  of  the 
public,  substantial  decreases  on  washing  machines  and 
ironers  are  beginning  to  make  their  appearance.  Two  makes 
of  washing  machines  which  until  recently  had  been  re- 
tailing around  $140  are  now  selling  around  $110.  Slightly 
better  business  followed  preliminary  cuts  around  the  first 
of  July,  and  it  is  hoped  that  the  present  large  decreases 
will  awaken  a  corresponding  demand.  The  drop  on  one 
make  of  ironcr  has  totaled  $50  in  the  last  sixty  days, 
bringing  the  retail  price  down  to  $175. 

Collections  have  improved,  one  jobber  reporting  them 
around  fifty  days  while  he  is  receiving  25  per  cent  of  the 
amount  due  on  account  on  each  first  of  the  month.  Other 
jobbers,  while  not  as  fortunate,  report  conditions  better- 
ing. Chicago  accounts  appear  to  be  settled  more  promptly 
than  those  out  of  town  because  construction  is  opening  up 
more  in  Chicago  than  in  smaller  towns  and  cities. 

Flexible  .\rmored  Conductor. — Sales  have  been  slightly 
lower  than  they  were  in  July,  but  the  recent  total  of  build- 
ing permits  has  made  the  market  firmer  and  prices  have 
not  changed.  Stocks  are  uniformly  large.  No.  14  is  auoted 
at  $47  prr  1.000  ft.  for  the  two-wire  single-strip. 

Farm-Light  Plants.  —  Jobbers  report  improvement  in 
sales  during  the  last  thirty  days,  though  business  is  still 
far  from  normal.  Several  dealers  interviewod  were  optimis- 
tic concerning  prospects  for  sales  during  the  ^fa'l  on  ac- 
<-ount  of  the  better  liquidation  of  farm  products  in  *,he  last 
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two  months.  Although  the  farmers  in  this  territory  have 
lost  money  on  the  1920  crops  which  came  into  the  market 
this  summer,  nevertheless  they  have  more  cash  than  they 
had  in  the  last  year. 

Locust  Pins. — Movement  has  been  very  slow,  though  in- 
quiries have  picked  up  recently.  Not  a  great  deal  of  busi- 
ness is  expected  this  fall,  however,  as  utilities  are  not  doing 
much  beyond  maintenance  work.  Prices  arc  fairly  steady, 
the  U  X  9-in.  pin  selling  for  $39  per  1,000. 

Wire. — Quotations  are  back  to  the  15-cent  base,  but  there 
is  little  activity.  A  few  small  orders  for  magnet  wire 
have  reached  jobbers.  Sales  of  both  weatherproof  and 
rubber-covered  wire  are  small. 

Lamps. — Business  has  not  started  to  pick  up  yet  on  the 
approach  of  the  longer  hours  of  darkness.  Lamps  for 
residence  use  are  doing  better  than  those  of  large  wattage 
for  industrial  purposes.  Dealers  are  ordering  very  little, 
apparently  being  completely  stocked. 


BOSTON 

Trade  held  up  unexpectedly  well  last  week  in  view  of 
the  closing  vacation  season.  Price  movements  in  wiring 
materials  were  sharp  in  some  cases,  and  a  better  tone  to 
the  general  equipment  market  was  evident.  Collections 
are  still  well  maintained  and  stocks  are  weekly  becoming 
better  liquidated.  Some  complaint  was  heard  at  the  week 
end  that  recent  price  drops  in  schedule  material  narrowed 
the  jobber's  profits  materially.  Increased  activity  in  the 
fixture  fi?ld  presages  a  wholesome  fall  trade,  it  is  believed. 
It  will  be  a  great  surprise  if  the  volume  of  business  handled 
by  distributers  does  not  grow  substantially  through  the 
rest  of  the  year.  Labor  conditions  continue  easier  with 
the  exception  of  the  Providence  (R.  I.)  section,  where  re- 
ports of  unwillingness  to  accept  an  85-cent-per-hour  rate 
for  wiremen  are  current.  New  building  enterprises  have 
not  yet  hit  their  stride  in  New  England,  but  the  textile  indus- 
tries appear  to  be  gaining  generally  in  orders.  The  outputs 
of  at  least  two  large  central-station  systems  are  reported 
to  be  within  a  few  per  cent  of  the  corresponding  figures 
of  this  time  last  year,  and  some  plants  are  handling  a  per- 
ceptibly increased  business. 

Wire. — Little  change  in  prices  is  noted,  but  on  good-sized 
orders  quotations  arc  open.  Stocks  are  in  easy  volume  for 
business  expansion.  No.  14  rubber-covered  sells  at  $6.25 
per  1,000  ft.  in  .5,000-ft.  lots.  Weatherproof  base  is  about 
14J  cents,  with  moderate  sales. 

Motors. — The  market  is  spotty,  inquiries  showing  some 
improvement  and  sales,  too,  in  some  agencies.  Prices  are 
firm.  Little  business  of  old-time  dimensions  is  going  upon 
the  books  and  such  trade  as  is  obtained  is  of  a  very  diver- 
sified character. 

Fixtures. — Leading  houses  report  a  healthier  tone  to 
the  fixture  market  running  back  three  to  four  weeks.  Stocks 
are  in  shape  to  meet  active  fall  trade  in  most  cases.  Prices 
are  sharply  competitive  on  bids  for  building  jobs. 

Fans. — Another  I'etail  spurt  was  experienced  at  the  week 
end  owing  to  hot  weather.  Little  life  in  fans  is  now  evi- 
dent in  jobbers'  places,  however. 

Flexible  Armored  Conductor. — Sales  are  proceeding  on  a 
conservative  basis  with  satisfactory  stocks  and  some  price 
fluctuations  where  orders  appear  larger  in  prospect  than 
hitherto.  In  1,000-ft.  lots  No.  14  single-strip  commands 
$.50  per  1,000  ft. 

Schedule  Material. — Pull  sockets  underwent  a  sharp  drop 
last  week,  representative  lines  selling  at  40  cents  each  in 
less-than-carton  lots,  35  cents  in  cartons  and  31J  cents 
each  in  case  lots.  Leading  receptacles  are  quoted  16  and 
22  cents  in  case  lots.  Fuse  plugs  also  weakened  in  price 
last  week. 

Tape. — With  moderate  demand  prices  reflect  weakness. 
A  representative  tape  sells  at  50  cents  per  pound  on  less 
than  25-lb.  lots,  40  cents  on  50-lb.  to  100-lb.  orders,  and 
at  open  prices  on  100  lb.  or  over.  Small  wiring  jobs  are 
causing  some  movement  at  present. 

Bushings  and  Lock  Nuts. — Prices  are  unsteady,  though 
the  demand  is  light.     On  orders  of  $10  to  $50  list  the  dis- 


counts on  J-in.,  3-in.  and  1-in.  sizes  is  now  70  per  cent,  all 
other  sizes  moving  at  60  per  cent  off. 

Tubes. — Light  demand  is  reported  with  prices  quiet.  The 
3-in.  by  i«-in.  size  is  moving  at  $4.60  per  1,000  in  barrel 
lots.  "Nail-it"  knobs  are  selling  at  $13.10  per  1,000  in 
barrel  lots. 

ATLANTA 

The  most  notable  event  of  months  past  is  the  sudden  in- 
crease in  the  price  of  spot  cotton,  the  local  market  reach- 
ing the  new  high  mark  of  16',  cents,  an  increase  equal  to 
approximately  $30  a  bale  over  the  quotation  of  a  month 
ago.  It  is  freely  predicted  that  with  the  present  market 
trend  the  price  will  reach  20  cents  within  the  next  thirty 
days.  This  sudden  increase  in  price  is  traceable  to  the 
government's  cotton-condition  report  of  7,037,000  bales, 
which  is  only  49.3  per  cent  of  the  normal  yield.  Cotton 
cloth  has  risen  sharply  in  sympathy,  and  virtually  all  the 
textile  mills  in  the  Southeast  are  back  on  full-time  opera- 
tion. This  condition  has  been  even  further  bettered  by 
the  settlement  of  the  cotton-mill  operatives'  strike  in  the 
Carolinas.  The  cotton  handlers  in  New  Orleans,  however, 
went  out  on  strike  last  week,  and  this  will  tend  seriously 
to  embarrass  the  New  Orleans  market  unless  their  differ- 
ences are  quickly  settled.  The  improvement  in  the  cotton 
situation  is  strongly  reflected  in  the  wonderful  better 
ment  of  the  business  morale  of  the  entire  section,  most  of 
the  pessimism  so  noticeable  during  the  last  few  months 
having  been  swept  aside. 

Building  in  all  of  the  larger  Southern  cities  is  on  the 
increase,  Nashville  reporting  the  greatest  value  of  per- 
mits for  August  on  record,  while  neighboring  cities  show 
heavy  increases  over  the  past  four  years.  As  yet  the  im- 
provement has  hardly  had  time  to  be  reflected  in  the  job- 
bing and  contracting  business,  but  wideawake  firms  are 
preparing  to  take  the  necessary  steps  to  meet  th?  de- 
mand' for  building  material  that  is  sure  to  result  from  the 
construction  of  homes  and  commercial  buildings,  and  they 
are  also  beginning  to  place  orders  for  fall  and  winter  re- 
quirements. Heating  devices  are  showing  some  acti'.nty 
for  the  first  time  in  several  months. 

Vacuum  Cleaners. — An  increased  activity  is  in  evidence, 
and  jobbers  have  been  able  to  reduce  their  stocks  to  a 
fair  volume.  Little  or  no  recent  change  in  price  is  to  be 
noted,  and  the  demand  is  expected  to  continue  strong  during 
the  fall. 

Washing  Machines. — This  line  continues  dormant  despite 
recent  price  reduction  of  approximately  10  per  cent.  Job- 
bers' stocks  are  heavy. 

Cross-.\rms. — Standard  fir  arms  are  moving  rapidly  and 
local  stocks  are  less  than  for  several  months  past;  in  fact, 
some  firms  are  ordering  heavily  to  replenish  depleted  stocks. 
No  recent  price  changes  are  reported. 

Flexible  ,\rmored  Conductor. — The  local  market  is  badly 
upset  by  some  heavy  price  cuts,  with  the  result  that  quota- 
tions are  ranging  from  $55  to  $60  per  1.000  ft.  The  volume 
of  sales  is  fairly  satisfactory,  but  most  of  the  business  is 
going  to  the  so-called  "outside  firms."  Local  stocks  are  in 
good  shape. 

Fuses. — Industrial  plants  are  making  many  inquiries  for 
quotations  on  the  renewable  type,  and  indications  are  that 
the  movement  of  this  type  will  be  satisfactory  within  the 
next  ten  days.  As  usual,  plug  fuses  continue  steady  in 
demand. 

Fixtures. — Both  the  residential  and  commercial  markets 
are  experiencing  a  considerable  boom,  but  no  particular 
type  or  style  seems  to  hold  any  marked  preference,  pur- 
chases ranging  from  the  cheap  to  the  expensive.  This  is 
the  natural  aftermath  to  the  hea\-j-  buildiiig  activity  noted 
this  summer. 

Heating  Do-ices. — Jobbers  report  inquiries  and  orders 
considerably  improved  in  both  hollow  ware  and  irons.  .\ir 
heaters,  however,  continue  very  dull. 

Wire. — Brisk  sales  of  wire  are  reported  for  the  past 
week,  particularly  in  No.  12  and  No.  14  rubber-covered. 
Weatherproof  is  also  showing  improvement  in  the  sizes 
of  No.  6  and  No.  12. 
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ST.  LOUIS 

That  business  has  now  a  bettei-  tone  is  the  general 
comment,  although  the  volume  and  nature  of  business  show 
no  appreciable  change  when  compared  with  the  last  few 
months.  Buying  continues  on  a  necessity  basis,  the  num- 
ber of  orders  being  large  though  the  average  size  is  con- 
siderably smaller  than  in  past  seasons.  According  to  a 
report  of  the  Federal  Reserve  Bank  of  St.  Louis,  there 
was  a  decrease  of  26  per  cent  in  employment  between  July 
1,  1920,  and  July  1,  1921,  in  the  St.  Louis  district.  An 
encouraging  development  has  been  the  heavy  movement 
of  farm  products  to  the  market.  This  is  especially  true 
of  whjat  receipts  of  which  at  St.  Louis  in  July  totaled 
9,767,576  bushels,  an  increase  of  5,496.000  bushels  over 
the  corresponding  month  in  1920.  The  proceeds  thus  ob- 
tained will  have  a  direct  effect  upon  the  purchasing  power 
of  this  district,  which  in  turn  is  expected  to  have  its  ef- 
fect in  liquidation  of  indebtedness  with  the  banks  and  mer- 
chants. The  universal  report  now  is  that  settlements  on 
current  purchases  are  prompt,  but  there  is  backwardness 
in  liquidating  extended  accounts.  The  latter  situation,  how- 
ever, shows  some  improvement. 

In  the  electrical  industry  the  week  shows  no  marked  de- 
velopments. Materials  for  residential  work  continue  fairly 
well  in  demand.  The  erection  by  the  government  of  a  hangar 
in  Belleville,  111.,  is  increasing  interest  in  industrial  mate- 
rials. Some  building  has  been  started  by  industrial  con- 
cerns, but  most  of  them  are  postponing  building  until  costs 
are  lowered. 

Wire. — Quotations  of  $6.10  per  1,000  ft.  continue  for  No. 
14  rubber-covered  in  10,000-ft.  lots.  For  5,000  ft.  lots  the 
price  is  $6.40.  Weatherproof  this  week  is  being  sold  at  a 
base  of  15  cents  per  pound  and  bare  wire  at  a  base  of  15J 
cents.  Except  for  No.  14  rubber-covered,  movement  is 
comparatively  slow.     Stocks   are  reported  to   be  improved. 

Non-Metallic  Flexible  Conduit. — The  h-\n.  size  loom  is 
being  quoted  at  $18.50  per  1,000  ft.  in  1,000-ft.  lots.  Only  a 
fair  amount  of  business  is  being  done  and  jobbers  have 
their  stocks  well  in  hand. 

Porcelain. — Some  improvement  in  demand  is  reported  by 
a  number  of  jobbers  and  stocks  have  as  a  rule  been  fairly 
well  reduced.  The  following  representative  prices  are  ob- 
taining: "Nail-it"  knobs,  glazed,  $17  per  1,000  in  barrel 
lots,  and  unglazed,  $16.49;  2J-in.  tubes,  54.72  per  1,000  in 
barrel  lots;  t>vo-wire  cleats,  $12  per  1,000  in  barrel  lots. 

Dry  Cells. — A  number  of  companies  report  somewhat 
better  business,  but  the  demand  has  been  good  for  some 
time.  The  regular  cell  is  priced  at  31  cents  and  the  igniter 
at  32  cents,  both  in  barrel  lots.  Stocks  hav'e  been  main- 
tained at  normal  value. 

Tape. — Varying  prices  are  found,  ranging  for  the  rubber 
from  36  to  40  cents  per  pound  and  for  the  friction  from  38 
to  40  cents  per  pound,  both  in  10U-i)uund  lots.  Stocks  are 
being  maintained  on  a  low  basis  and  movement  is  rjported 
to  be  attractively  good. 

Vacuum  Cleaner.s. — The  demand  is  showing  some  improve- 
ment. One  jobber  has  stimulated  sales  by  special  efforts, 
and  another  has  instituted  a  special  reduced  price  cam- 
paign, reducing  the  retail  price  from  $5.')  to  $36  and  offer- 
ing liberal  time  payments. 

Meters. — A  steady  demand,  materially  better  than  a  few 
months  ago,  is  reported.  The  call  is  almost  entirely  for 
the  residential  lighting  type.  Larger  sales  in  Missouri 
and  Illinois  are  now  reported. 


SAN  FRANCISCO 

Following  the  building  trade.'!  spttlenur.t,  incorporating 
the  American  plan  of  open  shop,  there  is  a  strong  note  of 
optimism  for  the  future,  and  next  spring  should  see  a  great 
amount  of  construction  under  way.  The  value  of  the  build- 
ing permits  issued  in  the  three  principal  California  cities 
during  the  month  of  Auirust  is  as  follows:  San  Francisco, 
$1,216,937;  Oakland,  $1,852,609;  Los  Angelr-a,  $7,015,861. 
The  value  for  the  corresponding  month  of  1920  was:  San 
Francisco,  $1,517,916;  Oakland,  $672,074;  Los  Angeles, 
$6,870,312. 

Ran);cr, — The   principal   topic   of  discussion   at   the   last 


state  contractors'  meeting  was  the  best  method  of  market- 
ing electric  ranges  and  water  heaters.  With  all  the  new 
power  now  or  shortly  available  this  is  an  important  ques- 
tion. There  are  two  suggested  methods,  one  of  which  has 
already  been  made  effective  by  the  Great  Western  Power 
Company.  The  latter  method  is  for  the  power  company  to 
bear  the  burden  of  the  missionary  work  and  the  actual 
selling,  giving  an  approximate  commission  of  10  per  cent 
to  the  electrical  dealer  who  furnishes  the  lead.  The  de- 
vices are  to  be  sold  at  cost  prices.  The  other  method, 
which  is  sponsored  by  the  Pacific  Gas  &  Electric  Company, 
is  that  the  dealer  should  be  encouraged  to  handle  the  sale 
throughout  with  a  commission  of  approximately  28  per 
cent  on  a  cash  sale. 


SEATTLE 

It  is  difficult  to  point  specifically  to  any  pronounced  im- 
provement in  local  business  conditions  over  a  few  weeks 
ago,  yet  it  is  apparent  that  at  present  a  far  more  optimis- 
tic state  of  mind  prevails  than  formerly.  The  basic  in- 
dustries of  western  Washington  which  constitute  the  busi- 
ness barometer  have  shown  improvements  during  recent 
weeks.  Lumber  shipments  have  been  picking  up.  This  is 
particularly  true  of  Japanese  shipments,  which  for  the 
first  six  months  of  1921  show  an  increase  of  about  31  per 
cent  over  the  corresponding  period  of  a  year  ago.  The 
port  of  Seattle  reports  a  gain  in  both  foreign  and  domes- 
tic commerce  in  July  of  about  12  per  cent  over  June,  ac- 
cording to  figures  recently  given  out.  Washington's  coal- 
mining industry  is  again  beginning  to  produce,  and  Wash- 
ington coal  is  appearing  on  the  local  markets  in  quantity 
for  the  first  time  since  last  March.  The  small  fruit  sea- 
son, now  about  over,  has  been  good.  The  potato  crop  is 
about  ready  and  is  also  good. 

Building  operations  in  Seattle  continue  to  go  forward  in 
considerable  volume.  More  than  1,100  permits  were  issued 
in  Seattle  during  August,  with  a  total  valuation  of  $1,340,- 
430.  The  total  number  of  permits  as  well  as  their  valua- 
tion exceeded  the  figures  for  the  same  month  a  year  ago. 
In  August,  1920,  permits  numbered  904  and  total  valua- 
tion was  about  $1,072,000.  In  the  electrical  business  job- 
bers report  a  fair  demand  in  most  lines.  Among  the  lines 
showing  greatest  activity  are  lighting  plants  and  pumping 
equipment  for  farm  us?.  These  have  picked  up  consider- 
ably during  the  last  few  weeks,  and  it  is  expected  that 
September  will  see  further  gain. 


SALT  LAKE  CITY— DENVER 

A  feature  of  the  past  week  is  the  resumption  on  a 
larger  scale  of  coal  mining  in  all  of  the  coal  fields  of  the 
Intermountain  region.  This  puts  thousands  of  men  back 
on  the  payrolls,  and  the  effect  is  sure  to  be  felt  in  the  way 
of  a  better  market  for  various  necessities.  While  farmers 
have  little  cash  on  hand  after  meeting  payments  on  their 
notes  and  other  liabilities,  yet  they  are  showing  a  marked 
disposition  to  meet  their  needs  of  long  standing.  Electri- 
cal appliances  are  slightly  more  in  demand  than  they  were 
a  month  ago  with  every  indication  of  a  still  better  market 
after  the  lapse  of  a  few  more  weeks.  The  railroad  shops 
are  employing  more  men,  while  the  lumber  industry  is 
quieter,  owing  to  an  overstock  in  most  lines.  Small  build- 
ing projects  are  continuing  nt  a  good  rate  with  several 
big  construction  jobs  now  in  sight.  The  Utah  Steel  Cor- 
poration has  decided  on  an  extension  of  its  plant  that  will 
involve  an  outlay  of  $3,000,000. 

Air  Heaters. — The  sudden  advent  of  cool  evenings  has 
created  a  flurry  in  the  air-heater  market.  Dealers  are  be- 
ginning to  make  inquiry  and  jobbers  are  well  prepared  to 
meet  all  orders. 

Flatirons. — The  advertising  of  materially  reduced  prices 
on  all  weights  of  flatirons  has  had  a  good  effect,  and  buy- 
ing has  been  resumed. 

Ranges. — The  central-station  companies  are  encouraging 
the  installation  of  ranges  as  a  means  of  finding  an  ade- 
quate outlet  for  surplus  power  occasioned  by  the  shut 
down  of  the  copper  plants.  After  checking  the  sales  for 
the  summer  they  report  a  considerable  increase  in  the  use 
of  e'ertric  ranges. 
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Manufacturers'  Activities 

E>evoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Fall  Meeting  for  Radio  Section 

Set  for  Sept.  22 

The  fall  meeting  of  the  Radio  Appa- 
ratus Section  of  the  Associated  Manu- 
facturers of  Electrical  Supplies  will  be 
held  in  the  association  rooms  at  30  East 
Forty-second  Street,  New  York  City,  on 
Sept.  22.  Cost  accounting  is  one  of  the 
main  questions  which  will  be  discussed 
as  it  is  felt  in  this  new  industry  that 
this  is  one  of  the  most  important  fac- 
tors of  production  that  can  be  well 
studied. 

Royal  Cleaners  Being  Made  in 
Canada 

Manufacture  of  Royal  electric  clean- 
ers is  being  undertaken  by  the  Conti- 
nental Electric  Company,  Ltd.,  Toronto, 
Canada.     This  company    is   a   corpora- 


space,  to  which  the  Apex  company  was 
adding  fifteen  inches  of  copy  on  its 
cleaners,  and  the  salesmen  of  these 
dealers  competed  for  the  prizes  based 
on  the  highest  number  of  points,  clean- 
ers and  attachments  each  being  of  the 
same  value  in  points,  and  with  a  special 
prize  for  high  ratio  of  attachments. 


Further  .\nnouncements  of 

A.  M,  E.  S.  Section 

Chairmen 

Announcement  of  further  new  offi- 
cers of  several  sections  of  the  Associ- 
ated Manufacturers  of  Electrical  Sup- 
plies is  made  as  follows:  Knife-Switch 
Section,  J.  H.  Trumbull,  Trumbull  Elec- 
tric Manufacturing  Company,  chair- 
man, and  T.  A.  McDowell,  Westing- 
house  Electric  and  Manufacturing 
Company,    secretary;     Panelboard    and 


Cooper  Hewitt's  Fire  Does  Not 
Interrupt  Shipments 

While  the  Cooper  Hewitt  Electric 
Company,  Hoboken,  N.  J.,  lost  its  stor- 
age warehouse  at  Adams  and  Ninth 
.Streets  by  fire  on  Aug.  30,  advices  from 
the  factory  state  that  there  will  be  no 
interruption  or  material  delay  in  meet- 
ing the  demand  for  the  standard  prod- 
ucts of  the  company.  The  warehouse 
was  used  for  the  storage  of  both  raw 
materials  and  the  finished  auxiliary 
parts  for  the  Cooper  Hewitt  lamp  out- 
fits, including  industrial  lighting,  mo- 
tion picture  and  photographic,  but  no 
manufacturing  was  carried  on  in  that 
building. 

The  manufacturing  plant  at  Eighth 
and  Grand  Streets  was  in  no 
way  affected  by  the  fire  except  for  the 
slight  delay  which  will  be  occasioned  in 
getting  in  raw  materials.  Stocks  of 
these  materials  have  been  located  at 
the  different  mills  and  are  already  com- 
ing in.  Stocks  of  finished  lamp  tubes 
running  from  10,000  to  12,000  are  all 
in  the  manufacturing  plant,  and  supply 
of  the  daily  demand  for  renewal  tubes 
and  spare  parts  has  had  no  interruption 
at  all,  shipments  going  on  as  usual. 


tion  operating  under  a  Dominion  char-     Switchboard     Section,     C.     E.     Wilson, 
ter    and    entirely    separate     from    the     ~  ""' 

P.  A.  Geier  Company,  Cleveland,  but 
it  has  a  contract  with  the  P.  A.  Geier 
Company  giving  it  the  exclusive  manu- 
facturing and  selling  rights  for  Royal 


Sprague  Electric  Works,  chairman,  and 
F.  T.  Wheeler,  Trumbull  Electric  Manu- 
facturing Company,  secretary;  Attach- 
ment Plug  Section,  A.  H.  Fleet,  Cutler- 
Hammer       Manufacturing       Company, 


products   throughout   the    Dominion   of     chairman,  and  F.  T.  Wheeler  secretiiry; 


Canada.  Under  the  terms  of  the  con 
tract  the  Continental  company  is  re- 
quired to  adhere  to  the  engineering 
policies  and  standards  of  manufacture 
prescribed  by  the  P.  A.  Geier  Company, 
so  that  the  products  of  the  two  com- 
panies will  at  all  times  be  identical, 
according  to  advices  from  the  latter 
company. 

The  Royal  products  will  be  manufac- 
tured in  a  newly  equipped  plant  at  ."iO?- 
511  King  Street  East,  Toronto,  and 
advertising  and  selling  will  be  handled 
entirely  by  the  Continental  company. 


Lamp  Receptacle  and  Socket  Section, 
H.  R.  Sargent,  General  Electric  Com- 
pany, chairman,  and  H.  J.  Morey,  Pass 
&  Seymour,  secretary. 


Attachments  Sell  Well  in  Apex 
Vacuum  Cleaner  Contest 

In  the  Apex  vacuum  cleaner  sales 
contest  just  completed  by  the  Apex 
Electrical  Distributing  Company, 
Cleveland,  a  high  record  was  made  in 
the  ratio  of  attachment  sales  to  cleaner 
sales.  About  ten  salesmen  sold  100  per 
cent  attachments,  but  their  sales  were 
under  fifteen  cleaners  each  and  so  did 
not  figure  in  the  prizes.  Two  con- 
testants who  sold  about  seventy  clean- 
ers each  during  the  contest  made  a 
figure  of  98  per  cent  attachment  sales. 
Five  other  salesmen  made  97  per  cent 
attachment  sales,  and  fifteen  more 
made  over  90  per  cent  attachment  sales. 
The  contest  w-as  conducted  among 
more  than  a  hundred  of  the  company's 
"livest"  dealers  in  the  smaller  com- 
munities throughout  the  country.  These 
dealers  had  agreed  to  use  ten  inches  per 
week    of   local    newspaper    advertising 


Fixture  Business  Shows  Decided 
Spurt,  Says  Boston  Jobber 

A  gratifying  Increase  in  fixture 
sales  within  the  past  week  has  been 
iioted  by  M.  W.  Vye,  vice-president 
McKenney  &  Waterbury  Company,  Inc., 
Boston.  Mr.  Vye  informed  the  Elec- 
trical World  that  three  good-sized  jobs 
have  been  secured  for  public  building 
lighting  within  the  last  few  days  and 
that  inquiries  are  much  more  active. 
Business  is  now  running  at  least  50 
])er  cent  above  that  of  a  fortnight  ago 
as  a  result  of  vigorous  sales  effort. 
Customers  appear  more  satisfied  with 
existing  prices  than  for  s:;me  time. 
Competition  is  alert  and  the  outlook 
seems  good  for  a  fairly  busy  fall  trade. 


Hungerford  Brass  &  Copper  Takes 
Over  Swoyer  Company 

The  U.  T.  Hungerford  Brass  &  Cop- 
per Company,  Hungerford  Building, 
Lafayette,  White  and  Franklin  Streets, 
New  York  City,  has  purchased  the  mer- 
chandise stock  of  the  A.  P.  Swoyer 
Company,  17  North  Seventh  Street, 
Philadelphia,  and  has  leased  the  prem- 
ises formerly  occupied  by  the  Swoyer 
company  at  that  location,  of  which  pos- 
session was  taken  Sept  1.  The  U.  T. 
Hungerford  Brass  &  Copper  Company 
proposes  to  carry  a  full  Hne  of  brass, 
copper,  tobin  bronze,  nickel  silver  and 
monel-metal  products  in  sheets,  rods, 
tubes,  wire,  etc.,  at  its  Philadelphia 
branch. 


New  Engineering  and  Construc- 
tion Firm  in  New  York 

Edmund  L.  Barto  im  1  Harry  J.  Phil- 
lips have  formed  the  Barto-Phillips 
Company,  engineers  and  builders,  with 
offices  at  280  Madison  .\venue.  New 
York  City,  to  engage  in  the  engineer- 
ing design,  consti-uction  and  exporta- 
tion of  all  classes  of  industrial  build- 
ings, including  powerhouse  and  equip- 
ment requirements.  Mr.  Barto  was  for- 
merly sales  engineer  and  Mr.  Phillips 
chief  engineer  of  the  New  York  office 
of  the  Austin  Company 


Inquiries  More  Significant  Says 
Scovill  Superintendent 

Although  too  great  optimism  con- 
cerning the  early  return  of  normal 
business  conditions  is  unwarranted,  a 
better  tone  in  the  market  has  begun 
to  be  reflected  from  inquiries  for  brass 
products,  according  to  a  recent  inter- 
view given  by  John  H.  Goss,  general 
superintendent  of  the  Scovill  Manufac- 
turing    Company,     Waterbury,     Conn. 

The  company  has  not  as  yet  in- 
creased its  working  schedule  over  that 
in  effect  during  the  past  two  months 
and  is  now  running  at  about  40  per  cent 
of  its  1914  plant  capacity.  "It  would 
be  foolish  for  us  to  encourage  local 
workers,"  said  Mr.  Goss,  "by  an  opti- 
mism which  is  at  pres.^nt  unwarranted 
by  actual  conditions.  There  is  no  doubt 
that  Waterbury  faces  a  hard  winter 
while  the  industrioal  world  is  attempt- 
ing to  get  back  on  its  feet  Experts 
believe  that  it  will  be  a  full  year  before 
things  are  back  to  their  normal  level, 
and  there  are  pessimists  who  insist 
that  it  will  take    'ven  a  greater  time. 
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"The  situation  is  not  without  its 
brighter  side,  however,"  continued  Mr. 
Goss.  "We  have  noticed  a  return  of 
Duying  confidence  which  is  expressed 
in  a  more  sincere  purpose  in  inquiries 
on  prices.  People  are  evidently  buying 
more  than  they  did  two  months  ago. 
Manufacturers  in  general  are  trying  to 
uphold  the  present  wage  scale  and 
would  like  to  see  wages  at  p  higher 
rather  than  a  lower  level.  Here  at  the 
plant,  for  instance,  we  are  paying  35 
cents  an  hour  for  common  labor, 
although  contractors  can  get  plenty  at 
30  cents  an  hour.  We  realize  that  we 
are  supplying  men  in  most  cases  with 
only  three  and  a  half  days'  work  and 
that  the  extra  dollar  and  a  half  means 
a  great  deal  to  them  when  they  are 
getting  only  $10.50  a  week.  If  we  had 
plenty  of  work  to  give  the  men,  we 
could  cut  down  to  30  cents  and  the 
men  would  get  a  wage  of  about  $17  a 
week.  If  there  were  greater  produc- 
tion, it  might  mean  a  reduction  of  5 
cents  an  hour  for  labor;  but  the 
laborer  would  be  glad  of  it  and  willing 
to  work  at  a  reduced  rate  if  he  could 
make  a  good  week's  pay.  At  present, 
as  in  practically  all  industries,  we  are 
quoting  prices  which  represent  less 
than  the  actual  cost  of  production.  We 
are  glad  to  do  it  to  keep  our  men  work- 
ing and  aid  in  the  return  to  a  normal 
level. 

"In  general,  I  think  that  the  fall  will 
see  an  improvement  in  local  conditions, 
but  the  improvement  will  not  be  such 
as  to  warrant  any  undue  optimism.  It 
will  not  be  such  as  to  warrant  the 
spending  of  a  single  dollar  foolishly 
while  the  city  is  passing  through  a 
period  of  such  depression." 


American  Bosch  Making  Storage- 
Battery  Ignition  System 

The  American  Bosch  Magneto  Cor- 
poration, Ppringfield,  Mass.,  is  now 
producing  a  battery  ignition  system  for 
automotive  engines.  The  company  has 
been  working  for  some  time  on  the 
development  of  this  system,  and  while 
production  was  only  recently  started, 
contracts  have  already  been  closed  with 
large  users  of  battery  ignition  equip- 
ment. 

The  company  expects  to  produce 
these  units  in  great  numbers  and  al- 
ready is  engaged  in  their  production  on 
a  fairly  large  scale.  It  does  not,  how- 
ever, expect  to  acquire  additional 
manufacturing  space,  at  least  for  the 
present. 

New  Company  Will  Manufacture 
Wire  and  Cable 

The  Cleveland  Wire  &  Cable  Com- 
pany, Cleveland,  which  was  incorpo- 
rated in  February,  1921,  with  a  capital 
stock  of  $100,000,  is  manufacturing 
slow-burning  and  weatherproof  wire 
and  cable.  Its  plant  is  on  Collamer 
Avenue  and  Nickel  Plate  Railroad,  with 
direct  railroad  connection  into  its  fac- 
tory. The  officers  are:  W.  H.  Staring, 
president;  P.  C.  Clark,  vice-president; 
D.  J.  Hard,  secretary,  and  E.  H.  Smith, 
freasii'^er. 


Wagner's  Sales  About  50  per  Cent 
of  Normal 

The  Wagner  Electric  Manufacturing 
Company,  St.  Louis,  reports  that  its 
sales  are  about  50  per  cent  of  normal 
and  that  its  plant  is  producing  at  the 
rate  of  35  per  cent  of  its  normal  capaci- 
ty. Business  is  being  obtained  equally 
in  all  of  its  lines,  consisting  principally 
of  motors,  generators,  transformers  and 
automobile  equipment.  Satisfactory 
progress  is  being  made  in  the  reduction 
of  merchandise  and  other  obligations. 
W.  A.  LajTTian,  the  president,  in  an  in- 
terview with  a  representative  of  the 
Electrical  World  said  that  merchan- 
dise obligations  had  been  reduced  since 
the  first  of  the  year  by  85  per  cent  and 
that  a  reduction  of  30  per  cent  in  all 
obligations  had  been  effected.  The  in- 
ventory carry-over,  he  asserts,  has  been 
reduced  by  about  25  per  cent.  Further 
improvement  is  expected  as  general 
business  increases  in  activity.  "From 
the  increase  in  inquiries  we  are  receiv- 
ing," Mr.  Layman  says,  "it  would  ap- 
pear that  business  men  are  getting 
ready  for  better  business." 


Texas  Jobber  Reports  Mexican 
Demand  for  Lighting  Fixtures 

The  National  Council  of  Lighting 
Fixture  Manufacturers  in  its  recent 
bulletin  reproduces  a  letter  from  a 
hardware  company  in  Laredo,  Tex.,  to 
this  effect:  "Our  salesmen  in  Mexico 
report  a  brisk  demand  for  electric 
lighting  fixtures,  including  chandeliers, 
wall  brackets,  boudoir  lamps,  table 
lamps,  floor  lamps,  etc.,  of  the  popular 
selling  quality.  We  therefore  beg  to 
ask  that  you  [the  National  Electric 
Light  Association,  to  which  the  letter  is 
addressed]  advise  the  various  fixture 
manufacturers  associated  with  you  to 
send  us  three  sets  of  catalogs,  together 
with  their  best  jobbers'  prices." 

During  the  year  1920  exports  from 
the  United  States  to  Mexico  amounted 
in  value  to  over  $4,000,000. 


stickers  Used  to  Better  the 

Credits  of  Contractors 

and  Dealers 

In  an  endeavor  to  improve  the  credit 
rating  of  the  electrical  contractors  and 
dealers,  the  National  Association  of 
Electrical  Contractors  and  Dealers,  15 
West  Thirty-seventh  street,  New  York 
City,  is  urging  other  branches  of  the 
trade  to  lend  their  influence  in  impress- 
ing on  the  contractors  and  dealers  the 
benefits  that  will  accrue  to  them 
through  the  employment  of  the  stand- 
ard accounting  system  approved  by  that 
association. 

The  association  has  printed  stickers 
calling  attention  to  the  standard  ac- 
counting system  approved  by  the  N.  A. 
of  E.  C.  and  D.  and  indorsed  by  the  Na- 
tional Electrical  Credit  Association, 
stating  that  "Your  credit  standing  will 
be  improved  and  you  will  know  why 
you  are  not  making  sufficient  net  profit 
if  you  install  the  standard  accounting 
system.    Write  us  for  details."    A  sup- 


ply of  these  stickers  was  sent  to  the 
divisions  of  the  National  Electrical 
Credit  Association  about  a  month  or 
six  weeks  ago,  and  some  were  also  sent 
individually  to  the  electrical  supply 
jobbers.  To  date  probably  fifty  replies 
have  been  received  from  jobbers  asking 
for  further  information,  and  replies  are 
coming  in  daily.  So  far  as  can  be 
learned  the  Steel  City  Electric  Com- 
pany, Pittsburgh,  is  the  only  elec- 
trical manufacturer  sending  out  these 
stickers  to  its  trade,  and  these  are  ad- 
dressed to  the  credit  managers'  atten- 
tion in  a  letter  suggesting  co-operation 
in  introducing  the  system  and  by  at- 
taching the  stickers  to  monthly  state- 
ments, aiding  contractor  and  dealer 
customers  who  are  "slow  pay." 


Great  Activities  Planned  for 
Da\ns-Made  Products 

The  Davis  Sewing  Machine  Company, 
Dayton,  Ohio,  is  entering  the  arena  of 
big  business  this  fall  on  a  greater  scale 
than  ever  before  in  the  company's  fifty- 
nine  years  of  existence.  Davis-made 
products — the  Blue  Bird  electric;  clothes 
washer,  the  Davis  sewing  machine,  the 
Blue  Bird  sewing  machine  and  other 
specialities — are  to  be  merchandised  in 
an  even  more  aggressive  manner  than 
in  the  past,  it  is  announced,  and  plans 
are  rapidly  nearing  completion  for 
these  activities.  The  factories  at  Day- 
ton are  expected  to  operate  at  capacity. 
There  are  sixty  buildings  in  all,  which 
afford  700,000  sq.ft.  of  floor  space. 

Co-operation  with  the  dealer  who 
sells  Davis-made  products  is  one  of  the 
outstanding  features  of  the  company's 
plans  for  coming  activities. 


The  American  Steel  &  Wire  Com- 
pany, 208  South  LaSalle  Street,  Chicago, 
has  announced  the  appointment  of  H.  S. 
Durant,  sales  agent,  and  M.  W.  Floto, 
assistant  sales  agent,  at  its  Detroit  of- 
fice, to  succeed  M.  Whaling  and  T.  J. 
Usher,  Jr.,  resigned. 

The  Universal  Electric  Stage  Light- 
ing Company,  manufacturer  of  Kliegl 
stage-lighting  equipment,  is  now  estab- 
lished in  its  new  premises  at  321  West 
Fiftieth  Street,  New  York  City. 

The  Triumph  Electric  Company,  Cin- 
cinnati, manufacturer  of  the  "Triumph" 
polyphase  induction  and  direct-current 
motors,  has  moved  its  Philadelphia  of- 
fice to  709  Arch  Street,  where  it  has 
more  spacious  quarters  to  enable  it  to 
take  care  of  its  increasing  business  in 
that  section.  This  territory  is  in  charge 
of  Arthur  H.  Allen,  district  manager. 

J.  E.  Slimp,  who  for  many  years  was 
connected  with  the  sales  staff  of  the 
Ohio  Brass  Company,  Mansfield,  Ohio, 
and  recently  manager  of  sales  of  the 
E.  T.  Chapin  Company,  Spokane.,  Wash., 
with  oflice  in  Chicago,  has  resigned  and 
is  taking  an  extended  vacation. 

The  Hygrade  Lamp  Company,  Salem, 
Mass.,  announces  that  it  has  made  ar- 
rangements with  the  Mills  &  Lupton 
Supply  Company,  Chattanooga,  Tenn., 
to  distribute  its  products  in  that  ter- 
ritory. 
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Foreign  Trade  Notes 


FKKNCH  ELECTRIC  COMPANIES 
CONSOLIDATE.  —  A  company  has  bii^n 
formed  In  Pails.  FtuiKx-.  with  a  caKital 
stock  of  1.000,000,000  francs,  undci-  the 
name  of  the  Groupeinent  dos  CompaBnli-s 
d'EnerKie  Electrlque  ot  d'Eclaliage  du  Nord 
et  de  I'Bst.  for  the  purpose  of  oblalnlnB 
financial  assistance  for  its  members,  based 
on  the  guaranty  of  annuities  due  by  the 
Frendi  government  to  these  companies  to 
rebuild  the  factories  which  were  damaged 
duriiiK  the   war. 

PROrORED  HYDRO  -  ELECTRIC  DE- 
VELOPMENT IN  ARGENTINA. — A  French 
engineering  company  lias  solicited  a  con- 
cession from  the  Republics  ot  Argentina 
and  Uruguay  for  the  construction  of  a 
hydro-electric  plant  at  th<-  falls  of  the  Uru- 
guay River,  which  seiJ-ariites  Uruguay  from 
Argentina.  The  proposed  plant  would  fur- 
nish electricity  to  all  the  territory  within 
a  radius  of  375  miles  of  .Salto  Grande  and 
would  include  the  principle  cities  and  about 
three-quarters  of  the  population  of  Argen- 
tina. 

THE  AVESTINGHOUSE  ELECTRIC  IN- 
TKR.NIATIONAL  COMPANY.  East  Pitts- 
burgh, Pa.,  has  opened  an  office  in  Shang- 
hai, to  take  care  of  its  increasing  business 
in  China.  This  office  will  eventually  have 
several  branches  throughout  the  country  in 
order  to  handle  inquiries  and  negoti-ations 
for  electrical  equipment.  J.  D.  Birrell. 
who  has  long  been  engaged  in  business  in 
the  Far  East,  is  manager  ot  the  ne-w  office. 
ELECTRICAL  INDUSTRY  IN  GER- 
MANY.— Owing  to  an  increased  demand  for 
small  motors  for  agricultural  machines 
nec<led  for  the  coming  harvest,  says  the 
Transatlantic  Trade,  the  electro-technic  in- 
dustry in  Germany  improved  during  June. 
The  demand  for  larger  motors,  generators 
and  tr-ansformers  has  greatly  fallen  off. 
The  situation  in  the  iron  and  steel  indus- 
tries continues  to  be  slack  on  account  ot 
world    market    conditions. 

PRODUCTION  OF  ELECTRICAL 
EQUIl'MIO.NT  IN  POL.A.ND. — In  spite  ot 
the  dilllciilties  in  obtaining  metals  and 
other  mat. -rials  necessary  for  the  electrical 
iniiustrv  in  I'oland,  according  to  Ehctrual 
Industries,  various  enterprising  capitalists 
hnve  started  plants  tor  the  manufacture  ot 
neees.sary  articles.  Local  factories  are  now 
able  to  supply  insulated  wire  of  small  diam- 
eter, switches,  safety  appliances,  insulat- 
ing tubes  with  accessories,  eleetrotechnical 
porcelain,  electric  lamps,  etc..  all  of  which 
are  ot  good  quality,  and,  although  the  out- 
put does  not  cover  local  requirements,  the 
Industry  Is  developing  satisfactorily.  Owing 
to  the  depreciation  of  the  Polish  mark  there 
is  no  competition  in  this  class  of  goods  at 
the  present  moment,  but  there  is  no  doubt 
that  as  soon  as  the  exchange  improves  the 
Germans  will  throw  on  the  Polish  market 
their  products,  of  which  they  hold  large 
stocks,  and  which  were  imported  in  large 
quantities   before   the  war. 

EXTENSION  TO  ET.ECTRIC  RAIL- 
WAYS I.V  .I.\P.\.N' — The  Bankai  Eectric 
Railway  Company  is  considering  extending 
its  railway  from  the  present  ttrininu.s  at 
Hlrano,  branch  line,  to  the  town  of  Kashl- 
wara,  Minamikwachigun,  a  distance  ot 
about  4  miles,  for  which  permission  h-as 
been  secured.  The  Railway  Department, 
according  to  the  Tokiio  Asahi.  has  decided 
to  submit  to  the  next  session  of  the  Im- 
perial Diet  a  bill  for  the  electrification  of 
the  Tok-aido  railway  between  Tokyo  and 
Kobe  and  ot  the  Central  Eistern  line  be- 
tween  Tokyo    and    Kofu. 

EXTENSION  TO  ELECTRIC  RAILWAY 
IN  AUCKU\.\"n,  .\i:\V  ZIOALAND.— The 
City  Council  ot  Auckland,  New  Zealand, 
has  decided  to  authorize  an  extension  to 
the  tramway  system  along  a  suburltan  road 
in  Auckland,  to  include  seven  new  cars, 
to  cost    about    £S2,S0O. 

PRODUCTION  OF  lOLECTRlCAI.. 

EQUIPMENT  I.\  AUSTR.\L1A  — With  the 
growing  interest  in  the  use  ot  electrical 
equipment  and  appliances  In  Australia, 
involving  many  new  schemes  lor  utilizing 
hydro-electrlo  power  in  place  ot  coal  for 
iriotlve  power  and  railway  uses,  new  plants 
for  the  manutaelure  of  electrical  goods, 
according  to  a  report  from  Vice-Consul  Ray 
Fox  from  Melbourne,  are  being  erected.  It 
appears  that  all  materials  entering  into 
euch  equipment  are  available  as  Australian 
products,  and  inasmuch  as  It  ir  doubtful 
whether  the  recently  established  comiianies 
could  compete  witli  the  larger  .American 
linns,  it  Is  the  opinion  of  the  Vice-Consul 
that  an  opportunity  exists  for  the  establish- 
ment of  a  branch  American  company  in 
Australia.    He  also  states  that  the  Victorian 


Railway  Commission,  which  operates  the 
government-owned  railroads  ol  the  state, 
is  gradually  electrifying  the  railway  sys- 
tem of  Melbourne  and  surrounding  auo- 
urbs,  the  entire  system  being  scheduled  for 
completion  by  1^23  and  calling  for  large 
orders   of  electrical   equipment. 

Foreign  Trade  Opportunities 


Following  are  lifted  opportunities  to 
enter  foreign  markets.  Where  the  item  is 
numbered  further  inform-ation  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce.  Washington,  by  men- 
tioning   the    number: 

A  mercantile  firm  In  Mesopotamia  (No. 
3."). 401)  desires  to  purchase  electrical  fit- 
tings such  as  fans,  meters,  lamps,  wire 
and    telephone   apparatus. 

.\  commercial  agent  in  Italy  (Xo.  35.403) 
desires  to  secure  an  exclusive  agency  for 
the  sale  in  Sicily  of  electrical  supplies  and 
materials   of  all  kinds,   including  motors. 

INDUSTRI.VL  EXTENSIONS  IN  CHl.V.V 
— New  flour  mills  are  projected  in  China, 
according"  to  advices  from  tlie  Guaranty 
Trust  Company,  New  York  City,  and  the 
tieveiopment  of  cotton  and  flour  mills  re- 
acts favorably  upon  the  markets  for  elec- 
trical and  steam  power  machinery.  \  large 
number  of  the  treat.v  ports  are  provided 
with  electric  light  and  power  plants,  and 
the  market  for  .such  plants  is  developing 
rajiidly  in  the  interior. 

ELECTRIC  LAMPS  FOR  TRAINS  IN 
SOUTH  AFRICA. — The  administration  of 
South  .\frican  Railways  and  Harbors  will 
receive  tenders  until  Nov.  7  for  incandes- 
cent lamps  for  train  lighting  (tungsten  fila- 
ment, 21  volts,  8  cp.  to  10  cp. )  ;  engine  head- 
light lamps  (150  watts,  32  volts,  gas-filled, 
J-watt  type,  with  concentrated  filament)  ; 
incandescent  lamp  (tungsten  filament),  and 
incandescent  lamps  (carbon  filament). 
Delivery  is  to  be  made  from  stocks  held 
by  the  contractors  in  South  Africa  as  re- 
quired during  the  year  ending  Dec.  31, 
1922.  Tenders  should  be  addressed  to  Secre- 
tary, Tender  Board,  South  African  Rail- 
way Headquarters  Office  Johannesburg. 
Particulars  m-ay  be  obtained  at  the  De- 
partment of  Overseas  Trade,  35  Old  Queen 
Street,  Westminster,  S.  W.  1.,  London, 
England. 

New  Apparatus  and  Publications 

S.-VFI':TY  STARTING  SWITCIIUS.— The 
Westinghouse  Electric  &  Manufacturing 
Company,  East  I'ittsburgh,  Pa.,  is  manu 
facturing  a  switch  with  quick-make  and 
(|ulck-break  action,  known  as  type  WK-55 
for  both  alternating-current  and  direct- 
current  motors. 

ELIOCTRIC  TOUCH  CONTROL.— Elec- 
tric touch  control  for  the  Kdiphone  (dictat- 
ing machine)  is  the  latest  development 
announced  from  the  laboratories  of  Thomas 
A.  Edison,   Inc.,  Orange.  N.  J. 

LIGHTING  FI.XTI'RES. — "Brascolite  for 
Banks  and  Office  lUiildings"  is  the  title 
ot  a  pamphlet  issued  by  the  Luminous  Unil 
Company,  division  ot  the  St.  Louis  Brass 
Manufacturing  Company,  St  Louis,  cover 
ing  its  different  types  ot  fixtures  for  illu- 
mination of  banks  and  office  building. 

REPAIR  KIT.— The  ElecTic  Motor  Man- 
utacture  Company,  Ludington,  Mich.,  has 
put  on  the  market  a  power  reiiair  kit  which 
is  equipped  with  a  lathe,  a  chuck  for  drill- 
ing, a  grinding  wheel  and  a  buffing  wheel. 

INDUCTION  FURNACE— "Heat  by  the 
Fireless  Method"  is  the  title  ot  a  bulletin 
issued  by  the  Ajax  Electhrothermic  Corpo- 
ration, 636  East  State  Street,  Trenton,  N. 
J.,  describing  the  .Ajax-Northrup  high-  fre- 
<iuency  induction  furnace. 

RESISTOR  ARC  WELDER. — The  Gen- 
eral i:ieetric  Comj>any.  Schenectaily,  N.  Y., 
Is  distributing  a  four-page  pamphlet  cover 
Ing  its  type  AW   resistor  arc  welder. 

CHANDELIERS  AND  LIGHTING  FIX- 
TURES.— The  St.  Louis  Brass  Manufactur- 
ing Company,  Jefferson  and  A^'ashington 
Avenues.  St.  I.k)uIs,  is  distributing  a  cata- 
log covering  its  "Stuart  line"  of  chandeliers 
atid  lighting  fixtures. 

SWITCHES  AND  ACCESSORIES— The 
Hart  &  liegeman  M.anufacturing  Ooin]>any, 
Hartford.  Conn.,  has  issued  catalog  H, 
covering  Its  "H  &  H"  barrier  60o-volt 
switches  and  all  types  of  switches  and 
accessories. 

ELECTRIC  FLUID  ROASTING  AND 
HEATING  SYSTEMS.  —  The  Daniel  M. 
Luehrs  Company,  Industrial  engineer    2,015 


East  Sixty-fifth  Street.  Cleveland,  is  dis- 
tributing two  circulars,  one  covering 
the  "Luehrs"  system  of  liquid  heat  trans- 
mission and  the  other  the  "Luehrs"  electric- 
ally heated  oil  roasting  system. 

ELECTRIC  HANT)  IRON  — The  Pitts- 
burgh Gage  &  Supply  Company,  P.  O. 
Bo.x,  1236.  Pittsburgh,  has  brought  out  a 
new   "Gainaday"   hand   iron. 

LAMP  HANGERS — The  F.  W.  Wakefield 
Bra.ss  Company.  Vermilion,  Ohio,  has  de- 
signed an  imi)roved  line  of  "Red  Spot" 
hangers  for  commercial  lighting  units,  both 
ceiling  and  suspension  types. 

SAFETY  LIMIT  SWITCH.— A  new  crane 
safety  limit  switch,  known  as  type  LC,  has 
been  put  on  the  market  by  the  Westing- 
house  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 

SURGE  ARRESTERS.  —  The  Electro 
Service  Comiiany,  Marietta.  Ga.,  is  distribu- 
ting a  four-page  iianqihlet  illustrating  the 
"Bennett"   surge   arresters. 

SMALL  JIOTOR  STARTER.  —  A  new 
type  of  motor  starter,  the  WK-30,  has  been 
developed  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh. 
Pa.,  for  starting  small  alternating-current 
motors  by  connecting  them  directly  to  the 
line. 

UTILITY  TRANSFORMER— The  Stand- 
ard  Transformer  Company,  Warren,  Ohio. 
is  distributing  a  small  leaflet  describing  Its 
general  utility  transformer  recently  brought 
out. 

ELECTRIC  GRIN'DER  ANT5  BUFFER. 
— The  Louisville  Electric  Manufactuiing 
Company,  Louisville,  Ky.,  has  placed  on 
the  market  a  new  electric  grinder  and 
buffer. 


New  Incorporations 


THE  FREEDOM  DISTRICT  ELECTRIC 
LIGHT  CO.MI'.VNY,  Sykesviile,  Md..  has 
been  incorporated  by  John  T.  Scott.  Charles 
C.  Williams  and  Charles  W.  Melville. 
Sykesvllle.  to  construct  and  operate  an 
electric   light    and   power  syst  'ni. 

THE  CAPE  BATTERY  COMPANY. 
Barnstable.  Mass.,  has  been  Incorporated 
with  a  capital  slock  of  $10,000  by  Roy  F. 
(lammon,  William  S.  Boice  and  Raymond 
L.  Hich  to  manufacture  and  deal  in  elec- 
trical specialties. 

THE  ELECTRIC  THERMO  COMPANY, 
New  York  Citv,  has  been  incorporated  by 
W.  L.  Strauss,  C.  C.  Trautmann  and  C.  A. 
Oberwager  233  Broadway.  The  company  is 
capitalized  at  $100,000  and  proposes  to 
manufacture  electrically  operated  washing 
machines. 

HICKEY  FIRE  &  BURGL.VR  WIRE 
COMPANY,  Wilmington,  DeL.  has  filed 
tirtlcles  of  Incorporation  under  the  laws  of 
the  State  of  Delaware  with  a  capital  stock 
of  $250,000  to  manufacture  wire  and  otlier 
electrical  products.  T.  L.  Croteau.  M.  A. 
Bruce  and  C.  H.  Maxwell  are  local  incor- 
porators. 

THE  VITALIS  PRODUCTS.  INC.,  Wil- 
mington. Del.,  has  flWd  articles  of  Incor- 
poration under  the  laws  of  the  State  of 
Delaware.  The  company  Is  Capitalized  at 
$13,000,000  and  proposes  to  manufacture 
electric  storage  batteries  and  accessories. 
T.  L  Crot.iiu.  M.  A.  Bruce  and  C.  H.  Max- 
well are  local  incorporators. 

THE  HICKORY  POWER  CO.MPANY. 
Hickorv.  N.  C.  has  be.-n  incorporati'd  with 
a  capit.-il  stork  of  $200,000  to  construct 
and  operate  an  oleolrlc  light  and  power 
plant.  The  Incorporators  are  B.  M.  Spratt. 
L.  F.  Abernathy  and  J.  .V.  Moratz. 

THE  SUMMIT  BR.-VSS  &  BRONZE 
WORKS,  l.\"C.,  Hoboken.  N.  J.,  has  bwn 
Incorporat'  d  bv  Fred  Hausmann,  N.  J. 
Shapiro  and  Henry  P.  Mertel.  "00  Madison 
Street  The  company  is  capltallzi-d  at 
$100,000  and  proposes  to  manufacture  elec- 
tric fixtures  and  other  brass  and  bronie 
products. 

THE  TOUSEK  ENGINEERING  COR- 
POR.VTION,  Newark,  N.  J.,  has  been  Incor- 
porated bv  Emll  .\.  Kern.  Paul  Bemath 
and  Edward  B.  Tousek.  22S  Jeliff  .\venue. 
Newark.  The  ooi.pany  is  capitalized  at 
$100,000  and  proposes  to  manufacture  elec- 
trical devices  and  equipment. 

THE  WICKEY  B.XTTERY  COMPANY. 
Ea.st  Chicago,  Ind.,  has  been  Incorporated 
bv  K.  W.  and  W.  G.  Wlckey.  J.  E.  Francis, 
D  U  White  and  H.  E.  Zoegvr.  The  com- 
pany is  capitalized  at  $75,000  and  oroposea 
lo  manufacluix..  electric  batteries. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Aug.   9,  1931) 

1487,280.  Telephone  System  ;  Alben  E. 
LuDdell,  New  York,  N.  Y.  App.  filed  Dec 
30,  1916.  Purpose  to  obviate  necessity 
of  operator's  written  memorajidum. 

1.387,282.  Telephone  System;  Jame«  L» 
McQuarrie.  Montclair,  N.  J.  App.  filed 
Dec.  28,  1918.  Relates  to  automatic  tele- 
phone switches. 

1.387.284.  Telephone  System  ;  Harry  W. 
McDougal,  East  Orange,  N.  J.  App.  filed 
July  31.  1919.  Relates  to  systems  in 
which  the  signals  for  a  plurality  of  trunk 
lines  extending  between  widely  separated 
statior.s  are  controlled  over  a  single 
signaling  path  common  to  such  trunk 
lines. 

1.387.285.  Appahatus  pob  Drivino  Mag- 
netos IN  CONN-ECTION  WITH  iNTERNAL- 
CoMBfSTioN  Enoines  ;  Auguste  Maire, 
Argenteuil,  France.  App.  filed  Sept.  25, 
1917.  Intended  to  avoid  stoppage  of  en- 
gine due  to  damage  of  one  of  the  parts 
of  the  ignition  apparatus. 

1,387.334.  Cable  Splice;  Charles  Vignos, 
Carton,  Ohio.  App.  filed  Feb.  3.  1920. 
Joining  and  reinforcing  spliced  cable  ends. 

1.387.350.  Safety  Device  for  Storage 
Battdiues  ;  Rufus  N.  Chamberlain.  Chi- 
cago, 111.  App.  filed  Feb.  24.  1919.  Re- 
lates to  large  units  which  are  employed 
for  lighting  trains  or  similar  installations. 

1.387.353.  Machine-Switching  Telephont: 
System  ;  Henry  P.  Clausen,  Mount  Ver- 
non. N.  Y.  App.  filed  Nov.  26.  1917.  Re- 
lates to  means  for  controlling  the  release 
of  the  switches. 

1.387.354.  Telephone-Exchange  System; 
Henry  P.  Clausen,  Mount  Vernon,  N.  Y. 
App.  filed  June  5.  1919.  Has  particular 
reference  to  a  selectively  operable  switch. 

U87,367.  Telephone  System  ;  William  L. 
DodKe  and  Hugh  D.  MacPherson,  Maple- 
wood.  N.  J.  App.  filed  Aug.  7,  1919.  Re- 
lates to  systems  In  which  the  signals  for 
a  plurality  of  trunk  lines  extending  be- 
tween wld'jly  separated  stations  are  con- 
trolled to  such  trunk  lines. 

1,387,386.  Telephone  System;  C.  L. 
(JooUrum,  X-  w  York.  N.  Y.  App.  filed 
July  26,  1917.  R:-latcs  to  the  trunklng 
arrangements  employed  In  such   systems. 

1.387,389.     Apparatus  for  the  High-Volt- 

AGE    WiNDI.SGS    OF    ELECTRICAL    MACHI.NES  ; 

Fritz  Haberli  and  Johann  Kubler.  Switzer- 
land. App.  filed  July  30.  1920.  To  pre- 
vent the  occurrence  of  discharges  and 
the  consequent  ri.ik  of  destroying  the  in- 
sulation of  the  coils. 

1.387.394.  Electric  Etching  Instrument: 
Edward  F.  Hankiri.  Philadelphia,  Pa. 
App.  filed  Aug.  23,  1920.  To  provide  an 
Improved  Instrument  which  can  be  used 
In  the  manner  of  a  pencil. 

1.387.397.  Storaoe-Battert  Grid  ;  Walter 
E.  Holland  and  Jamc.<>  M.  Skinner.  Phila- 
aclphia.  Pa.  App.  flUd  Oct.  29,  inis. 
Grid  or  frame  for  storage-battery  plates. 

1.387,399.  Sionalino  Device;  Richard  M. 
Hopkins,  New  York,  N.  Y.  App.  filed 
Jan.  27,  1917.  Makes  prominent  a  dis- 
tinctive signal  transmitted  over  a  circuit 
normally  occupied  with  signals  of  another 
class. 

1.387,425.  Electkolytic  Process  and  Ap- 
paratus .  Matthew  M.  .Vlerrltt.  South 
.MIddleton,  Mass.  App.  filed  Oct  13.  1919 
Improvements  In  electrolytic  processes 
and  apparatus. 

1,(87.4  26.  Method  op  Soldering  Alumi- 
num ;  Matthew  M.  Merrltt,  .South  MId- 
dleton, Mass.  App.  filed  Oct.  13,  1919. 
Provides  a  simple.  Inexp<'n.slvc  and  satis- 
factory method. 

1,887,433.  System  of  Connections:  Her- 
mann Sundhaufjscn,  Ii.s.«i'n,  Germany. 
App.    filed     Sept.     3,    1920.       Intended     to 

■  regulate  the  strength  of  a  current  In  th" 
divisions  of  a  two-part  divided  current 
circuit 


(Issued  Aug.  16.  1921.) 
1.387,458.  Wi.nding  Structure  for  Multi- 
spiiED  Induction  Motors  .  Harold  L. 
Barnholdt,  Pittsburgh,  ,  Pa.  App.  filed 
May  2,  1917.  To  provide  a  multispeed 
induction  motor  of  compact,  symmetrical 
and  inexpensive  construction. 
1.387,466.  System  of  Control;  Andrew  H. 
Candee,  Pittsburgh  Pa.  .\pp.  filed  Oct. 
30,  1918.  For  the  control  of  storage- 
battery   locomotives  and   the  like. 

1.387.469.  Means  for  Suppressing  Har- 
monics ;  Lewis  W.  Chubb,  Edgewood 
Park.  Pa.  App.  filed  Feb.  13,  1917.  Re- 
lates to  alternating-current  distributing 
systems. 

1.387.470.  Arrangement  of  Connections 
FOR  Dynamo-Electric  Machines  ;  Joel 
R.  Cook,  Wilkinsburg,  Pa.  A  novel 
arrangement  of  the  conducting  leads  be- 
tween the  field  magnet  and  armature 
windings. 

1.387.471.  Electrolyte:  John  Coulson. 
Wilkinsburg,  Pa.  App.  filed  Feb.  19. 
1917.  Capable  of  acting  upon  film-form- 
ing metals,  such  as  aluminum,  magnesium 
and  the  like. 

1,387.487.  Electric  Arc  Welding  System  ; 
Klaus  L.  Hansen,  Wilkinsburg,  Pa.  App. 
filed  Sept.  3.  1919.  Relates  to  generators 
of  the  constant-current  type  which  may 
be  employed  in  direct-current  welding 
systems. 

1,387.492.  Resistor;  Harvey  H.  Johnston. 
Edgewood,  Pa.  App.  filed  Jan.  8,  1919. 
Relates  to  registers  employed  on  railway 
vehicles. 

1.387.496.  Speed  Control  fob  Induction 
Motors  ;  Benjamin  G.  Lamme.  Pittsburgh, 
Pa.  App.  filed  Oct  21  1916.  Substan- 
tially free  from  surging  and  allied  harm- 
ful phenomena. 

1,387,498.  Control  System  and  Appara- 
tus ;  Harry  A.  Lewis,  Norrlstown,  Pa. 
.\pp.  filed  May  23,  1919.  Electromagnet 
actuated  by  the  energization  of  coils 
within  predetermined   Limits  only. 

1,387,503.  System  of  Control  ;  Paul  L. 
Mardis.  Swissvale.  Pa.  App.  filed  Oct. 
17,  1918.     Railway-motor  control. 

1,387,509.  Liquid  Rheostat;  Stanley  G. 
Nottage,  Murraysville,  Pa.  .\pp.  filed 
Dec.  13,  1919.  For  governing  polyphase 
electric  railway  motors  or  the  like. 

1,387,514.  Lift  I-vpicator  fob  Flying  Ma- 
CHI.VES ;  Anita  S.  Reynolds.  Greenwich, 
Conn.  App.  filed  March  14,  1917.  AvLitor 
will  be  informed  as  to  sustaining  force 
acting  on  aerofoils. 

1.387.521,  Radiant  Heater  for  Electric 
Ra.vges  ;  Frank  Thorton,  Jr.,  Mansfield, 
Ohio.  App.  filed  Nov.  20,  1919.  Heating 
elements  have  a  relatively  small  heat- 
storage   capacity. 

1.387.522.  Automobile-Engine  Heater  ; 
Frank  Thorton,  Jr.,  Mansfield.  Ohio. 
App.  filed  Dec.  10,  1919.  Small  portable 
electric  air  heaters. 

1,387,524.  Insulator  Trolley-Conductor 
Clamp  ;  Nils  J.  A.  Wahlberg,  Pittsburgh. 
Pa.  App.  filed  Sept  13.  1919.  Cl.imps 
used  in  conjunction  with  suspension  In- 
sulators. 

1,387,548.  Electrical  Co.nnector  Device: 
Harold  K.  Lowry,  Chicago,  111.  App. 
filed  Oct  3,  1918.  Deviws  for  placing 
In  electrical  communication  a  track  rail 
and  a  source  of  current  supplied  carried 
by  a  conductor. 

1,387.555.  Aeroplane  Speed  Indicator  : 
Arthur  F.  Poole,  Kenllworth.  111.  .\pp. 
filed  July  8.  1918.  Gives  a  simultaneous 
lndi<ation  of  the  speed  and  the  direction 
of  the  aeroplane. 

1,387,595.  Control  System  ;  Rav  E.  De 
Camp,  Wilkinsburg,  Pa.  App.  filed  Nov. 
6.  1919.  For  stabilizing  the  po.sltlons  of 
the  movable  members  of  switche.s  for 
controlling  circuits  embodied   therein 

1.387,607.  Therapeutic  Afpabatus;  Wil- 
liam Meyer.  Cliicago,  111.  App.  filed  June 
24,  1920.  High-tension  electrode  for  ad- 
ministering electrical  treatments  to  In- 
ternal organs. 

1,387,642.  Recording  Apparatus;  Gibson 
L.  Douglass,  Duluth,  Minn.  App.  filed 
Aug.  5,  1918.  For  making  records  to 
Identify   vehicles  such    as   r.illway  cars. 

1.387.668.  CAH^METi;RINri  Sy.stem  :  Frank 
M.  Slough,  Rochester.  N.  Y.  App.  filed 
Sept.  26,  1918.  Conn.ctlon  cannot  be 
registered  more  than  once. 

1.387.669.  Telephone  System  ;  Frank  M. 
Slough,  Elyrla,  Ohio.  App.  fllcel  July  20. 
1914.      Improvements    In    testing   systems. 

1.387.670.  Ereap  Toaster  :  Charles  P. 
Strlte,  Mlnncspolla,  Minn.  App.  filp<l  May 
29,  1919.  To  toast  br.ad  for  different 
length  of  time  nccordlng  to  the  degree 
of  crispness  dcsirid 


Construction 

News 

Projects,  Plans,  Bids  and  Contracta, 
Contemplated  or  Under  Way 


New  England  States 

BARRE.  VT.— The  power  plant  of  the 
Wetmore  &  Morse  Granite  Company,  be- 
tween Graniteville  and  Webstervllle  waa 
recently  destroyed  by  fire,  causins  a  loss 
of   about    J75.0OO. 

PEPPERELL.  M.A.SS.— Application  has 
been  made  to  the  Department  of  Public 
Utilities  by  the  Nlssitlssit  Electric  Light 
&  Power  (Company  for  authority  to  is^ue 
$25,000  in  capitaJ  stock.  The  company  has 
taken  over  the  electric  light  plajit  formerly 
owned  by  the  Middlesex  Engineering  Com- 
pany, which  supplies  electricity  to  the  resi- 
dents of  Pepperell. 

WESTFIELD,  MASS.— Work  has  been 
started  by  the  municipal  light  department 
on  the  erection  of  an  electric  transmission 
line  to  Mundale.  Ulien  this  line  is  com- 
pleted the  street-lighting  system  in  upper 
Franklin  street  will  be  installed. 

WORCESTER,  MASS.— Plat's  have  beer, 
completed  by  the  Worcester  Electric  Com- 
pany for  a  three-story  machine  shop,  to 
cost    about    $35,000. 

STAFFORD  SPRINGS,  CONN. — Benedict 
Schwanda  &  Sons,  who  are  opera- ing  >h' 
pearl-button  plant  in  the  Old  Hope  Mill, 
have  purchased  the  Garland  mill  property 
In  Staffordville.  The  new  owners,  it  ie  said, 
will  erect  a  power  plant  to  supply  e'ec- 
tricity  to  operate  the  button  factory.  The 
water  power  available  is  estimated  at  about 
100  hp.  

Middle  Atlantic  States 

BATAVIA,  N.  Y.— The  Public  Service 
Commission  has  granted  the  Genesee  Light 
&  Power  Company  permission  to  extend 
its  transmission  and  distributing  lines  to 
furnish  electricity  in  Attica  and  Stafford. 
Franchises  granted  by  local  authorities 
have   been   approved. 

CANANDAIGUA.  N.  Y.— The  Council 
has  authorized  the  Department  of  Public 
Works  to  negotiate  with  the  Rochester  (3as 
&  Electric  Corporation  for  the  installation 
of  a  new  lighting  system  In  the  business 
.section  of  Main  Street 

CORINTH,  N.  Y.— The  Corinth  Electric 
Light  and  Power  Company  has  been  granted 
permission  by  the  Public  Service  Commis- 
sion to  build  an  addition  to  Its  power  plant 
and  to  make  a  number  of  extensions  In  Its 
distributing   system. 

HANNAWA  FALLS.  N.  Y.— The  '  Han- 
nawa  Falls  Water  Powit  Company  has 
filed  notice  of  increase  in  capital  stock 
from    $300,000   to   $1,000,000. 

M.A.SSENA.  N.  Y  — The  Maseena  Electric 
Light  &  Power  Company  has  filed  notice 
of  increase  in  capital  stock  from  $50,noo 
to    $150,000. 

NEW  YORK.  N.  Y.— The  Lackawanna 
Railroa^l  Company.  90  West  Street.  New 
York  City,  it  Is  reported,  has  rejected  all 
bids  submitted  frtr  e(|uipping  a  portion  of 
its  system  in  the  anthracite  coal  district 
of  Pennsylvania  for  electriail  operation. 
New  bids,  it  is  understood,  will  be  asked 
at  a  later  date.  Gihbs  &  Hill.  Pennsyl- 
vani.a  Terminal  Building.  New  York  City, 
are   consulting  engineers. 

OGDENSBITRO.  N.  Y. — The  Ogdenshurg 
Power  &  Light  Company  has  filed  notice 
of  Increase  of  capital  stock  from  $100,000 
to    $150,000. 

POTSDAM,  N.  Y. — The  Potsdam  Electric 
Light  &  Power  Company  has  filed  notice 
of  Increase  in  capital  stock  from  $22,000 
to    $75,000. 

^^RW  BRT'NSWICK,  N.  J. — Preliminary 
work  has  started  on  the  Installation  of 
conduits  on  Albany  Street  for  the  propositi 
ornnmcntal  lighting  system  on  that 
thoroughf.are. 

NEW  OALILF.i;.  PA.  —  The  Borough 
Council  is  negotiating  with  the  Harmony 
Electric  Company  for  the  purpose  of  se- 
curing    electric     service     in     New     Galilee'. 
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Harry    lOUierldpro    ts    superintendent    of    the 
Harmony    Company. 

9HAMOKIN,  PA. — Plans  have  been  an- 
nounced by  Xiie  Pennay  vania  Powc;r  & 
LlRht  Comp^uiy  for  Improvoments  to  ite 
plants  In  the  entire  Shamokin  district, 
covering  the  next  sx  month.s.  Contract 
has  been  let  for  a  new  subHtation  at  Frack- 
viUo  to  relieve  the  Mount  Carmel  s  alion, 
and  it  ■will  bo  twice  n.s  lar.re.  A  66,000- 
volt  transmlHSlon  lino  will  bi>  ore<;t3d  from 
the  Hnuto  plant  to  FrackviUe  and  on  to 
Shamokin.  The  enliro  wir'ng  sy-stem  in  the 
Shamokin  dlHtrlct  will  be  changed  to  handle 
the  hiBhcr  voUnfTe^  The  company.  It  ia 
under.stood.  contemplateH  crossing  tho  Sus- 
quehanna Rlvor  with  Its  lines  and  furnish- 
ing service  in  tho  portion  of  tho  .<!tat<: 
west  of  tin-  Susquc^ianna  River. 

UNIONTOWT^T,  I'A. — Work  will  soon  bo- 
gin  on  the  construction  of  a  power  house 
in  connection  with  a  mechanical  laundry 
at   the    Uniontown    Hospital,    to   cost   about 

JIO.OOO. 

MOnOANTOWN.  W.  VA. — The  installa- 
tion of  new  e'tsctrlcal  and  mechanical 
equipment,  to  cost  about  $35,000,  at  Its 
local  property  la  under  con.sideratlon  by 
the   Hoas  Coal   &  Coke  Company. 

LYNCHBURG,  VA. — The  City  Council 
h.-us  .appoint wl  a  committee,  composed  of 
Mayor  Hari)er,  Councilman  Bnnst  Will  ams 
and  City  Manaprr  B.  A.  Beck,  to  nfROllate 
for  ?id(lltional  p  iwer  and  riparian  riBht:i 
in  connection  with  the  proposed  municipal 
hydro-clpctric  plant.  Thr<«  s-ts  of  piani 
for  a  power  house  aro  under  consideration 
by  thn  City  Council,  the  cost  rsmglnR  from 
$100,000  to  $362,000,  It  Is  propos  d  to  have 
tho  ijlant  ready  for  use  by  the  close  of  thn 
present  lighting  contrnct  at  the  end  of  1922. 
r,amar  Lyndon,  21  Park  Row,  New  York 
t,"lty,    is   consulting   engineer. 

Y01?KT0WN,  VA.  —  P'ans  have  been 
completed  by  tho  Bureriu  of  Yards  and 
I->orks,  Navy  I>epartTiiont,  Wa.^hlr.gton, 
D.  C.,  for  the  oonstruetlon  of  a  power 
house  at  the  local  works  of  the  Government. 


North  Central  States 

RAVENA.  MICH— Th3  Ravona-Conklln 
Electric  lAr.ht  &  Power  Company,  it  is  re- 
ported. Is  a.sklng  for  bids  for  the  co-i:t-uc- 
tion  of  a  hydro-ek<;trlc  power  plant  in 
Ravena.  to  oat  about  $85,000.  Holland, 
Akerman  &  Holkind,  106  Liberty  Avenue, 
Ann   Arbor,   are    onglneer.s. 

TR.WKRSE,     CITY,     MICH. — Work    will 

soon  begin  on  tho  construction  of  the  pro- 
posed new  municipal  hydro-e'.ectrio  genera- 
ting plant  on  the  Boardman  River,   to  cost 

about    $250,000. 

TINTON  CITY,  MICH. — Plans  and  esti- 
mates have  \»im  prepared  bv  Holland, 
Akerman  &  Holland,  106  L'berty  Avenue, 
Ann  Arbor,  engino-rs,  fur  the  construction 
of  a  municipal  hydro-el- etrie  power  pla^t. 
The  cost  is  estimated  at  ahout  $150,000. 
John  L.   Moore  ts  village  president 

DAMASCUS,  OHIO. — Investigations  are 
being  maclo  by  tho  Bogwell  Electric  Com- 
pany, Younpstown,  with  n  v|i  w  of  furnish- 
ing electricity  for  lamps  and  motors  In 
Damascus. 

BLUE  DIAMOND,  KY.  —  The  Blue 
Diamond  Coal  Company  Is  consldirlng  en- 
larging Its  IocslI  power  plant  and  Installing 
new  equipment. 

HAZARD,  KY. — The  Kentucky  &  West 
Virginia  I'liwi^r  Company  contemplates  the 
erection  of  eleiitric  transmission  lines  Into 
the  Hazard  and  Elkhorn  coal  fields.  It 
also  plans  to  connect  wi;h  tho  electric  plant 
at  Spriggs,   W.    Va 

PIKEVILLE.  KY. — Plans  are  under  con- 
sideration by  the  I'iko  Light  &  Power  Com- 
pany frir  exI.Msiona  «.nd  improvements  to 
its  plant   this   fall 

"WHITESBURG,  KY.  —  The  Whitesburg 
Light  &  Power  Company  is  planning  ex- 
tensions and  improvomnts  to  Its  eloctrto 
plant,  including  tho  installation  of  new 
equipment.     L.   V.   Daniel  Is  manager. 

EVANSVILLE,  IND. —  Tho  Public  Util- 
ities Company,  It  ia  rt»port«'d,  contemplate* 
extensions  and  improvements  to  Its  system. 
P.  J.  Haas  is  vico-presldent  find  penernl 
manager. 

CARROLLTtlN  ILL. — Preliminary  plans 
are  unili-r  way  by  the  C<ty  Council  for 
establLshing  a  municdial  electric  light  plant. 
to    cost    atx)Ut    $»0,0O<>, 

MARSHALL.  n,L. — Tho  Council  has  on- 
gaged  «n  engineer  to  prepare  a  preliminary 
estimate    of    the    coat    of    a    new    municipal 


electric  light  plant  upon  which  to  base  a 
bond  issue.  He  will  also  make  an  inven- 
tory of  the  local  electric  plant,  owned  by 
G.  C.  Hallauer,  to  dotermino  whether  it 
would  bo  advisable  to  take  over  that  plant 
or  to  build  a  new  one. 

DULUTTI,  MINN. — The  City  Commis- 
sioners aro  considering  the  installation  of 
ornamental  lamps  on  Grand  AvenU'-  from 
Fifty-ninth  Avenue  west  to  Central  Avenue, 
on  Central  Avenue  from  Grand  Avenue  to 
Roosevelt  Street,  and  on  Ramsey  Street 
from  Fifty-fourth  Avenue  to  Grand  Avenue. 
P.    G.    Phillips   is   commissioner. 

PILOT  GROVE.  IOWA. — A  company  ha.s 
recently  been  organized  for  the  purpose  of 
furnishing  electricity  to  farmers  bitwcen 
West  Point.  Pilot  Grove  and  St.  Paul. 
Energy  to  operate  the  proposed  system  will 
ho  obtained  from  St.  Paul.  The  comp  iny 
is  «ipl'a'ized  at  $12,000.  John  Hellman, 
Pilot   Grove,    is   treasurer. 

KANSAS  CITY,  MO.  —  The  Bocird  of 
Public  Works  has  granted  the  Kanais  City 
Power  &  Light  Company  permission  to 
erect  overhead  wires  from  its  plant  in  the 
East  Bottoms  to  its  distributing  station  on 
Southwest    Boulevard. 

CASSELTON,  N.  D. — The  General  Util- 
ities Corporation  is  planning  to  erect  a 
high-tension  transmission  lino  from  Fargo 
to    Casselton. 

FAULKTON,  S.  D.— An  election  will  soon 
Ix)  held  to  submit  to  the  voters  the  propo-al 
to  issue  bonds  to  purchase  the  local  electric 
light  plant,  to  bo  owned  and  operated  by 
the   municipality. 

BEATRICE.  NEB.— An  election  will 
soon  b'  cillrd  to  vote  on  the  proposal  to 
grant  a  twentv-five-year  franchisa  to  the 
Gage  County  Gas  &  Electric  Company. 

WEST  POINT.  NEB— Extension;  and 
improvements  will  bo  nvade  to  the  electric 
light  system,  to  cost  about  $58,000.  Bids 
for  the  work  have  been  received.  Koening 
&  Hol'.iater,  Bankers'  Life  Building,  Lincoln, 
are   engineers.      S.    Lindalo   is  city  clerk. 

DEXTER.  KAN. — Bonds  to  the  amount 
of  $26,000  have  been  votejl  for  the  installa- 
tion of  a  municipal  electric  lighting  system. 
Electricity  for  operating  the  proposed  sys- 
tem will  he  ohtamtvi  from  the  municipal 
electric  plant   at    Winfield. 


$iO,000;  switchboard.  $50,000;  six  1,000-kw. 
transformers,    $60,000,    etc 

HELALDON.  OKLA-  —  Work  will  soon 
begin  on  the  construction  of  a  municipal 
electric  light  plant,  for  which  bondjs  were 
issued   some    time    ago. 

DALLAS,  TEX. — Plans  are  under  way 
by  th^'  Dalla-s  R:iilway  Company  for  exten- 
•  ion  of  Its  Interurb.in  railway  system  from 
Dallas  to  Terrell,  Tex.,  a  distance  of  about 
30  miles.  The  coat.  Including  elc-ctric  gen- 
erating stations,  rails,  line  equipment,  etc, 
is  estimated  at  about  $1,800,000. 

DICKINSON,  TEX.— The  Dickinson  Elec- 
tric Company,  r<'cently  organized  for  the 
purpose  of  supplying  eh-ctriclty  In  Dickin- 
son, is  planning  to  secure  electricity  from 
the  Galveston  &  Houston  Electric  Company 
to  operate  the  propos._.d  system.  Dr.  W.  H. 
I.ukens  of  Dickinson  is  pr«isldent  of  the 
local  company. 


Southern  States 

HICKORY.  N  C— The  Grani'o  Falls 
Manufacturing  Company  contemplates  the 
construction  of  a  hydro-electiie  pl.ant  o'l 
Wilson  Creek,  near  Lenoir,  to  supp'y  e'.ec- 
trieity  to  its  cotton  mills  in  that  territory. 
The  cost    is   estimated  at  about   $250,000. 

RALEIGH,  N.  C— The  North  State 
Power  l.'ompany,  recently  incorporated  with 
a  capital  s'.ock  of  $250,000,  will  t-.ik,'  ov3r 
tho  property  and  holdings  of  the  Cumber- 
land Light  &  Power  Company,  recently 
placed  in  the  hands  of  a  receiver.  The  nevf 
compan.y  proposes  to  furnish  electricity  in 
Cumberland,  Bladen,  Robeson,  Hoke.  Har- 
nett, Sampson.  Johnston,  Wayne,  Wi'.son, 
Lee.    Moore,    Wake    and    other    counties. 

WAUCHUL.'V.  FLA— The-  Hardee  Coun-y 
Power  &  Ici  Company,  recently  organ  zed 
with  a  capital  stock  of  $200,000,  is  con- 
templating the  construction  of  an  electric 
power  p'ant.  J.  G.  Fancy,  Fort  Meade,  Fla., 
is  president. 

WEBSTER,  FL.\. — Plans  have  been  ap- 
proved by  the  Town  Council  for  the  erection 
of  a  transmission  line  to  Bushnell,  where 
ccnnection  will  be  made  with  a  transmis- 
sion system  for  electric  service  in  Webster 
A  local  distributing  system  will  also  be 
built. 

HARTSELLS,  ALA— A  company  Is  be- 
ing organized  by  Ernest  Lynn  and  assocl- 
.'itos  for  the  purpose  of  constructing  a 
hydro-electric  p<iwer  plant  in  this  section. 
The  cost  of  tho  initial  installation  Is  esti- 
mated at  about  $100,000 

B.A.STROP,  LA. —  An  election  will  soon 
be  held  to  vote  on  the  proposal  to  issue 
$;1B.OOO  In  bonds  for  the  installation  of  a 
municipal    electric    light   plant. 

NEW  ORLEANS,  LA. — Application  has 
been  iie.de  to  the  Commission  Council  by 
Harry  K.  Johnson  for  a  franchise  to  supply 
electricity  for  lamps  and  motors  in  New 
Orleans. 

NEW  ORLE.\NS,  LA. — ESctensions  and 
Improvements  to  cost  about  $545,500  are 
under  conslder.atlon  by  the  New  Orleans 
Railway  &  Light  Company.  The  work  will 
include  additional  transmission  lines,  to 
cost      $12?i.Oiio  :     rotary     magazine     station. 


Pacific  and  Mountain  States 

SALEM,  ORE. — The  Oregon  Pulp  &  Paper 
Company  has  decided  to  build  a  dam  across 
Mill  Creek  between  Mill  and  Church  Streets, 
construct  a  power  house  and  erect  trans- 
mission lines  to  the  main  paper  planL  The 
cost  is  estimated  at  about  $100,000.  The 
new  plant  will  supply   auxiliary   power, 

BOISE,  IDAHO.  —  Application  has  been 
filed  with  the  State  Department  of  Recla- 
mation by  Rup<-rt  Winters,  Feathcrville,  for 
permission  to  <-on3truct  a  dam  on  the  south 
fork  of  the  lioise  River  in  Camas  County, 
to  cost  about  $75,000.  The  proposed  dam 
will  be  40  ft.  high,  200  ft.  at  the  top  of  the 
dam  and  50  ft  at  the  bottom.  About  1,000 
hp.  will  be  developed.  The  pow.  r  will  be 
utilized  to  generate  electricity  for  mining 
purposes. 

I,OS  ANGELES,  CAL.— The  Los  Angeles 
Gas  &  El<-ctric  Company  Is  considering  an 
expansion  and  improvement  program  In  con- 
nection with  its  electric  generating  plants 
and  system  to  cover  a  term  of  years  and 
to  cost.  Including  equipment  and  machinery, 
about  $5,850,000- 

LOS  ANGELES,  CAL. — Tlie  Board  of 
County  Supervisors  has  autl-.orizcKi  the  In- 
stallation of  an  ornamental  lighting  system 
In  the  Cresc(-nt  Heights  lighting  district 
Concrete  lamp  posts  will  be  used. 

MERCED,  CAL. — The  San  Joaquin  Light 
&  Power  Company,  Fresno,  has  entered  into 
a  contract  with  the  Merced  Irrigation  Dis- 
trict for  eli-otricity  to  be  generated  at  the 
proposed  plant  of  the  district  at  Exchequer, 
Mariposa  Count.v,  2.'i  miUs  north  of  Mercd. 
The  Merced  Irrigation  District  plans  the 
development  of  power  In  connection  with 
Its  Irrigation  system. 

REDLA!>rDS.  CAL.  —  Negotiations  have 
been  complet.-d  when:by  the  power  line  of 
the  Nevada-California  Power  Compary  ex- 
tending from  its  Mill  Cnx-k  g.nerating 
station  in  .Mono  County,  Cat.  to  Hawthorne, 
Nov.,  a  distance  of  ',2  mile.s,  has  be "n  pur- 
chased by  Min.ral  County,  Nev.  Provision 
was  made  for  the  purchase  some  time  ago, 
when  Mineral  County  voted  to  Issue  $150.- 
000  in  bonds  to  a/quire  the  transml.osion 
line  and  extend  It  to  the  Somon  and  Can- 
delaria  mining  districts. 

\T3NTURA,  CAI... — Plans  are  under  con- 
sideration by  tile  Southern  California  Edi- 
son Company,  Los  .Vngeles.  for  extensive 
improvements  In  Ventura  County  within  the 
next  twelve  months,  including  the  erection 
of  a  substation  at  Adobe  Hill  in  the  OJaL 
The  cost  of  the  entire  work  Is  estimated 
at  about    $250,000. 


Canada 

C.\LC..\RY,  ALTA. — .\  p.rmit  has  been 
granttni  for  the  construction  of  a  power 
plant  at  the  Institute  of  Technology,  to 
cost  about  $40,000.  McDonald  Brothers  are 
contractors. 

HALIFjVX,  N.  S.— The  City  Council  has 
decided  to  take  over  the  power  developed 
at  St  M.argaret'9  Bay  by  the  Nova  Siotia 
Hydro-Electric  Commission.  The  que.ition 
of  distribution  has  not  Iv^en  decided  upon 
as  yet 

H.M.I  FAX,  N.  .S.— Contract  has  been 
awardi^l  by  the  Nova  Scotia  Hydro-Electric 
Comml.ssion  for  the  construction  of  the  dam 
at  Big  Indian  Lake  to  the  IVxiford  Con- 
struction   Company,    Ltd..    at    $65,931. 

MONTRE.VL,  QirE — Contract  has  been 
awanled  by  the  AdmlnLxtrative  Commission 
to  the  Atlas  Construction  Company  for  the 
err-ctlon  of  the  propi>s<>l  new^  el  yt-lo»lly 
operated  pumping  station  at  Point  St 
Charles,  at   $49S.<<00. 
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Saturation — in  Other  Industries 
and  in  Our  Own 


MOST 
thati 
enea 


of  the  great  industries 
sell  direct  to  the  home  are 
igaged  in  providing  almost 
entirely  for  replacement.  They  face 
a  condition  quite  different  from  that 
encountered  by  the  electrical  industry. 
And  when  you  come  to  think  of  it,  the 
comparison  is  interesting. 

The  clothing  business,  for  example,  is 
one  of  the  great  basic  trades.  Its  sales 
are  tremendous  in  volume  and  value,  yet 
everybody  already  has  clothes.  The  fur- 
niture business  is  gigantic  in  its  propor- 
tions, yet  every  existing  home  already  has 
its  beds,  tables  and  chairs.  The  sales  of 
cutlery,  kitchenware,  china,  bedding  and 
rugs  are  enormous,  yet  every  home  is 
already  equipped.  More  sewing  machines 
are  made  and  sold  today  than  ever  before, 
though  it  was  estimated  forty  years  ago 
that  every  household  was  supplied. 
Everywhere  it  is  the  same.  They  sell  to 
apparently  saturated  markets  and  still 
their  business  grows. 

With  us  in  the  electrical  industry,  how- 
ever, an  entirely  different  situation  exists. 
In  the  first  place,  out  of  the  twenty-two 
million  households  in  the  land,  we  have 
not  yet  begun  to  reach  some  fourteen 
million,  because  their  houses  are  not 
wired.  The  great  business  of  selling  elec- 
tric service  to  the  home,  therefore,  has 
so  far  been  restricted  to  the  eight  million 
other  families  who  use  electric  light.  And 


out  of  them  we  know  how  few  there  are 
as  yet  who  have  even  begun  to  realize 
what  comforts  and  economies  are  offered 
today  and  to  take  advantage  of  them.  We 
are  selling  to  a  market  that  is  both 
unsaturated  and  unawakened.  We  have 
built  up  our  industry  to  its  present  grow- 
ing size  by  the  hasty  and  partial  cultiva- 
tion of  a  mere  fragment  of  our  field. 

So  at  present  we  sell  this  commodity  of 
ours,  which  ultimately  will  be  in  uni- 
versal use,  to  less  than  one-third  of  the 
people.  On  top  of  that,  only  a  mere  frac- 
tion of  those  who  do  use  electricity  today 
are  using  it  in  more  than  a  most  meager 
way.  The  great  majority  apply  the  serv- 
ice only  to  providing  light.  Some  day 
they  will  be  cooking  with  it,  sweeping 
with  it,  washing  and  ironing  with  it,  heat- 
ing their  homes  with  it  and  doing  with  it 
most  of  their  work  of  housekeeping.  But 
millions  of  these  homes  have  not  even 
begun  to  think  about  any  of  these  things 
as  yet. 

There  is  no  such  word  as  saturation 
for  us.  When  every  factory  and  every 
store  uses  electricity  for  power  and  heat 
and  light,  when  ever)'  household  makes  the 
most  of  it,  then  only  will  the  electrical 
industry  get  into  its  stride.  Our  chief 
concern  today  must  be  to  awake  the 
sleeping  millions  of  people  who  are  still 
unconscious  of  the  full  meaning  of  electric 
service. 


James 
Burke 


All  inventor,  electrical  en- 
gineer and  executive,  who 
through  creative  genius, 
perseverance  and  leader- 
ship is  widely  recognized 
as  a  talented  contributor 
of  engineering  fundamen- 
tals essential  to  the  de- 
velopment of  the  electrical 
industry  from  its  begin- 
ning. 


1"<0  THK  statement  fiMiiuntly  iii:iii. 
that  inventors  and  other  geniuses 
are  poor  business  men  the  career  of 
James  Burlte  is  an  exception.  Iturinn 
fifteen  years  as  an  electrical  ilesiRner 
in  this  country  and  abroad,  prior  to 
•  stablishinp  in  1901  the  Rurke  Electric 
Company,  of  which  he  is  president,  his 
inventive  ability  received  international 
recognition.  The  patents  granted  to  him 
for  the  design  of  a  generator  winding 
by  which  three-wire  service  was  made 
possible  from  a  single  machine  and  liis 
"universal"  motor  that  operates  on  both 
direct-current  and  alternating-current 
circuits  have  had  far-reaching  effects 
on  the  expansion  of  electric  service 
Both  inventions  were  original  in  their 
conception  and  stand  today  as  the  high- 
est types  of  design  in  their  respective 
applications.  They  have  also  been  widely 
adopted  by  prominent  manufacturers 
under  licensee  arrangements.  The 
Orooker-Wheeler  Company  for  years  has 
built  the  Burke  type  of  three-wire  gen- 
erator, and  it  is  found  todaj-  in  many 
office  buildings,  hotels  and  industrial 
plants.  The  "universal"  motor  has  lieen 
the  foundation  for  the  wide  vise  of 
portable  electric  tools,  vacuum  cleaners, 
electric  fans  and  other  motor-operated 
labor-saving  devices  for  the  home.  Such 
is  Mr.   Burke's  inventive  genius. 

His  position  at  the  head  of  a  progres- 


.ilacti; 


past  seventeen  years  and  the  inrtuenee 
he  has  wielded  in  the  affairs  of  the 
electrical  industry  during  that  time, 
particidarly  in  the  promoting  of  the 
principles  and  ideals  of  the  Electric 
Power  Club  and  matters  of  electric  stan- 
dardization here  and  abroad,  have  won 
for  him  the  same  higli  standing  as  an 
executive  that  he  has  always  enJoycHl 
:is  an   electrical  engineer. 

Mr.  Burke  was  born  in  England 
.\pril  7.  1873.  and  obtained  his  technical 
li-aining  imder  the  handicap  of  self- 
ir.struction  gained  mainly  by  night 
study  after  working  hours.  The  pro- 
flcienc.v  he  thus  acquire<l  and  his  fond- 
ness for  electrical  experimenting  obtained 
for  him  a  position  in  the  Ellison  Machine 
Works  at  Schenectady  wlien  he  came 
to  this  country  at  the  age  of  sixteen. 
With  that  company  and  the  (general 
Electric  Company,  which  later  absorbeti 
it.  he  spent  six  years,  going  through  one 
department  after  another,  until  he  hail 
:ii  quired  such  a  thorough  knowledge  of 
the  process  of  manufacturing  that  he 
was  appointed  to  the  company's  staff 
of  designing  electrical  engineers.  In 
l>ecember.  1S9I.  Mr.  Burke  resigned 
from  the  partnership  of  Herrick  &  Burke, 
to  engage  in  a  consulting  and  designing 
practice  with  headquarters  in  New  York 
City.      While   thus   engaged   he   designeil 


Mn.ioi^  .iiul  Kiii.iaiors  f.ir  the  Bergmann 
Electric  Company  in  Berlin.  Germany. 
The  success  of  this  work  causetl  him  to 
give  up  his  consulting  practice  in  189S 
to  go  to  Berlin  in  charge  of  the  manu- 
facturing and  engineering  operations  of 
the  Bergmann  Ehntric  Company,  with 
the  till-   of  director   and    ch  •f  engineer. 

Six    yeais     later    Mr.    Burke    returne»l 
to  the  I'nited  States  and  established  the 
Burke  Electric  Company — in  ,Iuly.   1904. 
As    pi-esident    of    that    organization    ever 
since  he  has  built   up  a   motor  and   gen- 
erator  business   that    has   a    high    .stand- 
ing in   the  manufactin'ing  industry   both 
heiv     and     abroad.        Puring     the      «  i: 
Mr.  Burke  converted  the  activities 
eompan.v     into    pro<ltictii>n    chann- 
the    nation,    manufacturing   sp»-ci  ■ 
Irical     machimry     the     need     for 
spi'ang  from  tin-  war  emei-geno>'. 

Mr.  Burke  is  a  fellow  of  the  American 
Institute  of  Electrical  Engineers,  a  mem- 
ber   of     the     .American     Society     of     Me- 
chanical  Engineers,   the  .\mericar     \- 
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Political  Versus  Consumer 
Ownership 

A  HAPPY  antithetical  phrase  and  one  giving  food 
for  much  thought  and  discussion  is  "political 
versus  consumer  ownership."  It  presents  the  real  crux 
of  municipal  and  governmental  ownership  agitations. 
In  California  particularly  this  phrase  finds  a  ready 
application  and  a  very  direct  bearing;  for  in  that  state 
a  proposal  that  the  state  own,  construct  and  operate 
electrical  generating,  transmission  and  distribution  sys- 
tems has  recently  been  made.  Fortunately  for  the 
general  progress  and  prosperity  of  California,  the  elec- 
tric utilities  there  have  well-launched  and  successful 
policies  of  selling  their  securities  directly  to  their 
consumers.  This  has  been  done  on  a  very  extensive 
scale  both  as  regards  the  total  value  of  the  securities 
sold  and  the  number  of  individual  subscribers.  The 
result  is  that  those  utilities  are  rapidly  reaching  the 
point  where  it  can  be  said  that  the  citizens  of  Cali- 
fornia already  own  their  utilities.  This  robs  the 
municipal-ownership  partisans  of  their  one  talking 
point,  that  of  ownership  of  public  necessities  by  the 
public.  A  change  to  municipal  possession  would  be  one 
to  "political  ownership."  The  conclusion  from  the  suc- 
cess of  the  companies'  policy  is  obviously  that  the 
voters  do  not  want  such  ownership;  they  prefer  to  owni 
these  valuable  properties  themselves  rather  than  make 
them  the  appendages  of  politics. 


Meaning  of  Arbitrator's  Decision 

in  Chicago  Building  Trades  Controversy 

IT  IS  hardly  conceivable  that  the  decision  in  the 
Chicago  building  trade.s  controversy  can  start  a  big 
building  boom  at  this  time  of  the  year,  particularly 
under  the  country-wide  (.onditions  that  exist.  Its  im- 
portance and  the  reason  for  the  widespread  effect  that 
it  will  have  on  the  building  industry,  and  indirectly  on 
nearly  every  other  industry,  are  due  to  the  crystalliza- 
tion of  public  sentiment  that  it  will  bring.  All  through 
the  investigations  the  pot  and  kettle  called  each  other 
black  until  the  bewildered  public,  though  convinced  that 
neither  was  of  alabaster,  found  it  impossible  to  tell 
which  had  the  darker  hue.  .Judge  Landis  has  pointed  in 
a  very  definite  way  to  certain  practices  that  are  vicious, 
and  in  some  cases  where  the  guilty  have  refused  to 
reform  he  has  not  hesitated  to  name  them  and  describe 
their  practices.  Middle  Western  people  who  know  the 
judge  have  confidence  in  his  honesty  and  fair-minded- 
ness, particularly  becau.se  of  the  fear  he  inspires  among 
the  criminal  element.  While  they  may  not  always  agree 
with  him,  they  know  he  has  the  courage  of  his  convic- 
tions and  is  not  swayed  by  prejudice.  His  findings 
will    be    accepted    generally    as    a    measuring    stick    by 


which  to  judge  the  whole  situation.  It  will  be  difficult 
for  any  one  to  oppose  his  findings,  particularly  as  the 
men  most  anxious  to  oppose  them  will  be  those  tainted 
in  the  public  mind  by  questionable  if  not  actually  crimi- 
nal practices.  It  will  be  hard,  also,  for  those  who  have 
held  aloof  in  the  proceedings  to  stand  against  the  public 
sentiment  that  will  rally  in  support  of  the  decision, 
since  they  also  have  been  under  the  suspicion  of  want- 
ing to  maintain  the  very  practices  that  the  arbiter  has 
ruled  against. 

While  the  wage  scales  established  are  important,  they 
are,  after  all,  a  minor  factor  because  with  changing 
conditions  it  is  hardly  likely  that  they  will  be  of  long 
standing.  With  public  backing  the  effort  to  eliminate 
the  questionable  practices  in  the  building  trades  that 
have  existed  in  Chicago  as  well  as  in  numerous  other 
sections  of  the  country  will  have  a  wide  effect,  not  only 
on  the  building  trades,  but  also  on  every  line  of  indus- 
trial endeavor.  It  will  make  for  a  higher  moi-al  plane 
in  all  business  activities. 


Hydro-Electric  Developn-.ent  of 
the  Colorado  River 

THE  hydro-electric  development  of  the  Colorado  River 
has  given  rise  to  much  controversy.  Uncontrolled, 
the  river  is  a  peril  to  lives  and  property  in  the  Imperial 
\'alley  in  California  and  the  low-lying  adjacent  lands  in 
the  United  States  and  Mexico  which  are  below  sea  level. 
Completely  controlled,  the  Colorado  River  can  be  used 
to  irrigate  about  two  million  acres  of  land  and  make 
available  approximately  5,000,000  potential  horsepower. 
Any  development  of  the  river,  however,  must  be  made 
first  with  a  view  to  flood  control;  second,  to  serve  irriga- 
tion requirements,  and.  third,  for  power  purposes.  To 
meet  the  first  two  requirements  a  huge  storage  reservoir 
to  hold  the  total  normal  flow  of  the  river  for  from  two 
to  three  years  would  have  to  be  erected.  A  dam  500 
feet  high  thrown  across  the  Colorado  at  Glen  Canyon, 
"at  the  top  of  the  hill,"  would  provide  a  uniform  stream 
flow  throughout  the  year  that  would  be  available  for 
whatever  power  plants  may  be  built  between  Glen 
Canyon  and  sea  level,  besides  yielding  ample  water  to 
irrigate  all  irrigable  land.  A  .second  possible  reservoir 
site  is  at  Boulder  Canyon  near  the  "foot  of  the  hill." 
There  a  dam  600  feet  high  would  form  a  storage  lake 
ample  for  complete  regulation.  Either  dam  would  solve 
the  flood  control  and  irrigation  problem  completely,  but 
that  at  the  Boulder  Canyon  would  not  provide  regula- 
tion for  power  purposes  except  for  plants  built  below 
that  site,  nor  would  it  permit  of  a  comprehensive  devel- 
opment of  the  river  as  a  whole. 

Obviously,  it  would  not  be  economical  to  build  two 
huge  dams  each  500  feet  to  600  feet  high  if  one  will  do. 
The  question  is  of  such  vital  importance  because  of  the 
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immense  irrigation  and  power  possibilities  involved 
that  nothing  short  of  a  comprehensive  plan  for  the  best 
final  development  of  the  river  should  be  adopted.  The 
Federal  Power  Commission  now  has  the  matter  under 
advisement  and  can  be  counted  on  to  conserve  the  inter- 
ests of  the  country  as  a  whole,  and  particularly  the  inter- 
ests of  the  states  of  Arizona,  Nevada  and  California, 
in  working  out  a  plan  to  which  every  licensee  on  the 
river  must  conform. 


Model  State  and  National 
Conventions 

THE  convention  of  the  Pennsylvania  Electric  Asso- 
ciation held  last  week  differed  from  the  convention 
of  the  Association  of  Edison  Illuminating  Companies 
held  this  week  in  that  at  the  former  those  in  attendance 
comprised  superintendents,  operators  and  heads  of 
departments  who  have  their  hands  on  the  throttle  and 
are  actively  engaged  in  every-day  operating  problems. 
The  Edison  conventions,  on  the  other  hand,  are  attended 
chiefly  by  the  executives  of  the  largest  urban  com- 
panies in  the  country.  Naturally  the  conventions  differ 
widely  in  the  character  and  scope  of  the  papers  pre- 
sented, since  one  is  held  by  a  state  and  the  other  by  a 
national  body.  However,  each  is  typical  and  forms  an 
excellent  pattern  for  convention  work.  The  intimate 
contact  and  exchange  of  experiences  between  operators 
is  one  of  the  chief  assets  of  the  Pennsylvania  conven- 
tion and  emphasizes  the  desirability  of  strong  state 
associations  as  a  foundation  for  the  electric  light  and 
power  industry.  The  greater  and  broader  problems 
naturally  fall  to  the  national  body,  made  up  as  it  were 
of  men  who  are  post-graduates  in  the  business  and 
are  therefore  equipped  to  handle  these  problems  in  a 
large  way.  This  makes  for  thoroughness  and  order  and 
enables  the  industry  to  move  forward  rapidly,  con- 
fident in  the  mastery  of  its  affairs  arising  from  the 
accumulated  experience,  counsel  and  skill  of  all  its  mem- 
bers, as  exemplified  in  state  conventions,  with  the 
national  body  eventually  acting  as  a  clearing  house  for 
the  benefit  of  all. 


sar>'  distance  is  traveled.  These  results  are  accom- 
plished after  careful  studies  in  which  not  only  the  finan- 
cial but  also  all  physical  factors  are  carefully  ascertained 
and  the  physical  factors  reduced  to  a  financial  form  of 
statement.  The  maximum  benefit  of  truck  service 
in  any  plant  can  be  obtained  only  after  all  the  data 
necessary  to  an  analysis  of  what  is  being  done  are 
gathered  and  the  lessons  taught  by  the  analysis  put  into 
practice.  A  unit  weight  carried  over  a  unit  of  distance 
costs  money,  and  unless  figures  are  available  showing 
the  weights  carried  and  the  distance  traveled  it  is  im- 
possible to  determine  whether  the  weight-distance  factor 
has  been  reduced  to  the  lowest  practicable  limit. 

The  argument  that  it  is  impossible  to  change  factory 
arrangements  on  the  saving  that  might  possibly  be 
shown  is  weak  since  because  of  the  changing  conditions 
in  factorj'  processes  the  active  factorj-  is  forced  from 
time  to  time  to  remodel  its  arrangements.  Accurate 
information  on  the  handling  costs  of  materials  and 
completed  products  is  necessary  if  these  changes  are 
to  be  intelligently  planned. 


.Are  the  Users  of  Trucks  Getting 
Full  Benefit  from  Them? 

LACK  of  specific  cost  information  on  the  performance 
^  of  industrial  trucks,  even  in  installations  handling 
large  tonnages,  is  rather  startling  to  the  investigator. 
In  too  many  instances  the  only  information  available 
concerns  the  general  groups  of  wages,  cost  of  repairs 
and  battery  maintenance  and  cost  of  energy  to  charge 
the  batteries.  The  only  comparative  information  is  that 
the  total  cost  is  less  than  the  cost  of  the  older  methods 
and  to  that  extent  there  is  a  saving  of  money.  The  cost 
of  operation  on  a  weight-distance  basis  is  a  missing 
figure  in  most  cases  because  no  reliable  figures  on  the 
tonnage  and  the  distance  traveled  are  available  and 
there  is  little  attempt  being  made  by  the  user  to  make 
them  available. 

The  modern  factory  devoted  to  quantity  production 
is  keenly  interested  in  eliminating  unnecessary  move- 
ments of  material,  and  it  has  come  to  be  a  common 
saying  that  the  raw  materials  go  in  at  one  end  and  the 
finished  product  is  loaded  onto  the  cars  at  the  other. 
Great  pains  are  taken  to  see  that  the  material  is  always 
kept  moving  in  the  same  direction  and  that  no  unneces- 


A  New  Electron  Tube— 
the  Magnetron 

THE  most  conspicuous  and  probably  the   most  im- 
portant new  electrical  device  of  the  past  decade  is 
the  hot-cathode  vacuum  tube.     Its  astonishingly  rapid 
application  in  the  radio  telephone  and  telegraph  fields 
is  well  known.     Recognized  first  as  an  interesting  but 
unimportant  phenomenon  in  the  incandescent  lamp,  the 
electric  discharge  from  hot  bodies  was  neglected  through 
a  number  of  years  until  the  remarkable  properties  of 
electrons,   uncovered  by  the  physicists,  drew  attention 
to  the  possibilities  of  useful  application.    Then  followed 
rapidly  the  development  of  rectifying  valves,  detectors. 
X-ray  tubes,  amplifiers  and  oscillating  generators,  result- 
ing in  a  period  of  unprecedented  expansion  and  devel- 
opment in  the  fields  mentioned.    And  the  end  is  not  yet. 
Now  comes  the  announcement  of  another  addition  to 
this    already    indispensable    tube    family,    namely,    the 
"magnetron."     This  was  the  subject  of  a  lecture  by 
A.   W.    Hull   at   the   annual   meeting  of  the  American 
Institute  of  Electrical  Engineers,  and  the  first  printed 
description   appears   in   the  September  number  of  the 
Journal  of  the  Institute.     The  tube  has  the  usual  hot 
cathode  and  plate  anode  and  in  its  conductivity  obej^ 
the  well-known  laws  involving  the  plate  potential  and 
filament  temperature.     The  salient   feature  lies  in  the 
control  of  the  current  through  the  tube  by  a  magnetic 
field.     The  tube   is  cylindrical   in   shape,  and  filament 
and  plate  must  be  symmetrical  about  the  a.xis  of  the 
cylinder.    The  controlling  magnetic  field  is  furnished  by 
an  external  coil  with  axis  coincident  with  the  axis  of  the 
cylindrical  tube.     Up  to  a  critical  value  of  the  current 
in  this  external  magnetizing  coil  the  tube  has  full  con- 
ductivity, but  beyond  this  critical  value  it  ceases  com- 
pletely.   It  is  at  once  obvious  that  in  this  way  all  of  the 
normal  phenomena  of  the  three-electrode  tube  can  be 
accomplished  in  the  magnetron  by  means  of  current  in 
an  external  coil  rather  than  by  means  of  current  in  a 
grid  inside  the  tube.    The  separation  of  the  control  and 
tube  circuits  will  be  seen  as  an  important  feature. 

The  explanation  of  the  operation  of  this  tube  lies  in 
the  deflection  of  the  path  of  a  moving  electron  when 
passing  in  a  magnetic  field.  Above  a  certain  strength 
of  field,  electrons  leaving  the  central  filament  are  turned 
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back  without  reaching  the  outer  plate  electrode.  This 
deflection  of  electrons  in  a  magnetic  field  is  an  old  phe- 
nomenon which  has  been  identified  with  the  entire  devel- 
opment of  our  knowledge  of  the  property  and  behavior 
of  electrons.  It  was  used  by  J.  J.  Thompson  in  the 
original  studies  of  the  values  of  the  charge  and  mass 
of  the  electron,  and  by  Becquerel  in  studying  the  veloc- 
ity of  the  ions  emitted  by  radium.  It  is  also  an  essen- 
tial part  of  the  principle  of  the  cathode-ray  oscillograph. 
A  moving  charge  is  the  equivalent  of  an  electric  cur- 
rent and  consequently  suffers  mechanical  force  and 
change  of  direction  when  moving  in  a  magnetic  field. 

Perhaps  the  most  striking  feature  of  the  paper  men- 
tioned is  the  concluding  paragraph  containing  predic- 
tions of  the  author  as  to  the  future  possibilities  of  tubes 
of  this  type.  In  his  mind  they  will  soon  be  used  as 
rectifiers  for  series  arc  lighting  and  for  replacing  syn- 
chronous converters  in  substations,  and,  looking  still 
further,  he  finds  them  on  electric  locomotives,  permitting 
the  use  of  direct-current  motors  and  finally  direct-cur- 
rent transmission  lines  fed  through  transformers  and 
vacuum-tube  rectifiers.  It  is  to  be  hoped  that  he  speaks 
with  the  voice  of  authority  and  of  knowledge  of  facts 
already  accomplished  but  still  unannounced.  It  will 
indeed  be  a  continuation  of  the  remarkable  achievements 
of  the  early  years  of  these  phenomenal  little  tubes  if 
the  predictions  mentioned  are  only  partly  realized. 


Insulator  Development 
on  a  Rational  Basis 

IN  THE  operation  of  extra-high-voltage  lines  the 
flashing  over  of  the  insulator  strings  is  one  of  the 
most  serious  troubles  that  are  encountered.  Lines  as 
low  as  60,000  volts  are  subject  to  such  disturbances, 
but  in  these  cases  the  flashovers  are  due  in  the  main  to 
high-voltage  transients  of  a  value  greater  than  the 
rupturing  voltage  of  the  normal  gaps  between  the  con- 
ductors and  ground.  In  the  higher  voltages — namely, 
150,000  volts  and  more^ — 'the  flashovers  are  due  to  more 
complex  causes  as  outlined  in  the  paper  in  this  issue 
by  Harris  J.  Ryan,  H.  H.  Henline  and  F.  F.  Evenson. 
Only  within  very  recent  years  has  the  subject  of  insula- 
tion of  these  lines  been  approached  on  a  rational  basis. 
The  mere  piling  up  of  more  and  more  insulators  in  the 
hope  of  so  increasing  the  air  gap  that  neither  the  line 
voltage  nor  the  transients  usually  encountered  could 
jump  over  the  gap  has  proved  inadequate  for  voltages 
of  this  range.  The  studies  reported  in  the  paper  just 
referred  to  were  not  undertaken  to  prevent  the  occur- 
rence of  flashes  over  the  insulators  but  to  restrict  them 
and,  when  they  do  occur,  direct  their  cour.se  so  that  the 
area  will  not  shatter  the  porcelain. 

Even  now  these  and  other  similar  studies  have  had 
practical  application.  The  recently  completed  165,000- 
volt  line  of  the  Great  Western  Power  Company,  which 
stretches  across  California,  is  equipped  with  shields 
placed  between  the  line  conductors  and  the  lower  units 
of  the  insulator  .strings.  The  .shields  so  distribute  the 
unit  duty  on  the  strings  that  the  line-end  units  are  at 
less  stress  than  is  usually  encountered  in  lines  of  lower 
voltage.  Although  this  line  has  not  been  operated  long 
enough  to  get  conclusive  proof  of  the  effectiveness  of 
these  shields  in  preventing  and  directing  flashovers,  yet 
the  testa  indicate  that  the  line  should  be  little  en- 
dangered by  this  form  of  trouble.  A  further  applica- 
tion of  the  theories  so  far  developed  is  to  be  made  soon 
on  the  220,000-volt  lines  of  other  California  companies. 


How  Shall  the  Student 
Engineer  Be  Taught? 

WHAT  training  shall  the  engineer  receive  in  his 
college  or  university  course?  The  tendency  in 
the  past  has  been  toward  ultra-specialization  in  the 
purely  mathematical,  scientific  and  technical  phases  of 
the  course  in  which  the  particular  student  is  interested. 
This  tendency  has  produced  some  engineers  to  whom  the 
fact  that  certain  things  are  justified  from  an  engineer- 
ing vieviTJoint  is  sufficient  to  justify  their  application 
in  any  and  all  situations  without  the  consideration  of 
any  other  factors.  The  result  has  been  the  erection  of 
many  structures  that  are  perfect  from  a  purely  theoreti- 
cal engineering  viewpoint  but  a  reproach  to  the  engi- 
neering profession  from  other  viewpoints.  Engineer- 
ing is  fundamentally  a  means  or  method  through  which 
it  is  possible  to  accomplish  certain  results.  The  results 
must  be  justified  by  the  benefits  that  accrue  to  the 
community.  These  benefits  may  be  and  usually  are 
measured  in  financial  terms,  though  there  are  matters 
concerning  public  welfare  and  health  in  which  the  ques- 
tion of  direct  profit  or  loss  is  a  minor  or  non-existent 
consideration. 

The  engineer  must  therefore  be  capable  of  deciding 
whether  the  course  he  recommends  is  justified  not  only 
from  an  engineering  viewpoint  but  also  from  a  broader 
viewpoint  that  is  primarily  economic.  The  effort  of  the 
engineering  schools  should  be  directed  more  and  more 
to  giving  the  young  engineer  an  education  well  bal- 
anced between  engineering  fundamentals  and  the  eco- 
nomic considerations  that  govern  the  world  in  which 
he  must  work.  Some  clear-thinking  engineers  are  even 
raising  the  question  whether  an  engineering  course 
should  not  begin  with  a  year  or  preferably  two  years  of 
a  collegiate  business  course  framed  so  that  the  student's 
mind  would  be  actually  taken  entirely  away  from  engi- 
neering subjects  and  concentrated  on  preparation  for  a 
business  career.  Economics,  political  economy,  English 
and  studies  dealing  with  the  every-day  problems  in  the 
business  world  would  predominate,  and,  in  preparation 
for  the  engineering  studies  to  come  later,  intensive 
study  in  mathematics  would  be  carried  on.  The  last 
years  of  the  course  would  then  be  devoted  to  intensive 
work  on  engineering  subjects  with  their  relation  to  the 
business  studies  of  the  earlier  years  constantly  em- 
phasized. Through  the  entire  course  the  largest  pos- 
sible amount  of  practical  work  during  the  school  term 
and  the  summer  season  should  be  undertaken  in  order 
to  teach  the  student  the  practical  application  of  the 
principles  he  is  learning  and  above  all  give  him  the 
attitude  of  mind  with  which  he  must  face  the  problems 
of  his  business  career.  The  whole  effort  would  be 
directed  toward  impressing  the  student  with  the  idea 
that  technical  theory  is  an  important  guide,  but  cannot 
be  made  the  supreme  arbiter  inasmuch  as  no  one  theory 
can  comprehend  all  the  factors  on  which  a  single  de- 
cision must  be  based. 

The  problem  is  essentially  one  of  sending  out  students 
who  can  approach  their  work  with  an  attitude  of  mind 
related  to  that  of  the  seasoned  executive.  While  it  is 
not  possible  in  a  .school  course  to  give  the  student  what 
the  business  man  has  learned  only  in  a  long  period  of 
years,  it  is  possible  to  send  him  into  the  business  world 
with  an  attitude  that  will  not  have  to  be  overcome  and 
the  individual's  whole  habit  of  thought  reversed  as  the 
result  of  hard  knocks  and  bitter  experience  in  the  post- 
collegiate  environment. 
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Capital  Needs  and  Sources  of  Availability 
Should  Be  Predetermined 

Failure  to  Estimate  Them  in  Advance  M?y  Embarrass  Companies  at  Critical 
Periods — Higher  Business  Efficiency  Can  Be  Assured  by  Maintaining  Simple 
Budget  System  —  Application  of  Such  a  Plan  to  Public  Utilities  Considered 

By  R.  S.  SEESE 
Electrical  Engineer,  Chicago,  III. 


A  LTHOUGH  it  would  be  thought  suicidal  for  the 
/\^  head  of  any  enterprise  not  to  make  in  advance 
/ — ^^  some  provision  for  financing  its  operations,  it 
^^  jJ^  is  surprising  how  many  organizations  do  not 
employ  a  really  systematic  plan  for  predetermining  the 
amount  of  capital  that  will  be  needed,  where  such 
capital  will  be  procured  and  how  and  when  it  will  be 
expended.  The  lack  of  ready  cash  often  prevents  the 
purchase  of  badly  needed  equipment  or  of  materials  at 
large-quantity  prices,  thus  forcing  the  operation  of  the 
business  at  a  lowered  efficiency.  On  the  other  hand,  the 
purchase  of  such  things  at  haphazard,  without  careful 
provision  for  payment,  frequently  causes  an  embarrass- 
ing situation  requiring  drastic  action  at  a  sacrifice  to 
some  phase  of  the  business. 

Xor  is  this  lack  of  advance  preparation  in  financing 
common  to  the  smaller  companies  alone.  Commercial 
history  cites  numerous  cases  in  which  companies  doing 
millions  of  dollars'  worth  of  business  annually,  at  rates 
carrj'ing  a  satisfactory  profit,  became  seriously  em- 
barrassed and  not  infrequently  went  into  receivership 
because  they  were  unable  to  obtain  money  at  the 
moment  it  was  needed.  Even  in  normal  times,  seasonal 
fluctuations  in  the  demand  for  various  commodities 
cause  a  wide  variation  in  the  amount  of  capital  required 
to  operate  a  business.  In  times  like  the  present,  when 
there  is  added  the  uncertainty  of  obtaining  any  outside 
capital  at  all,  the  necessity  for  careful  planning  far 
ahead  is  increased  manyfold. 

Financial  experts  tell  us  that  most  business  failures 
are  due  primarily  to  lack  of  adequate  working  capital. 
This  dictum  might  be  amended  by  saying  that  the  lack 
of  capital  occurred  at  the  time  when  it  was  most  needed. 
In  other  words,  the  average  working  capital  carried  by 
the  company  was  suflicient,  but  the  operators  failed  to 
provide  a  maximum  ol  capital  when  the  expenditures 
reached  a  peak. 

Some  companies  carry  an  excess  of  working  capital 
in  order  to  "play  safe,"  but  this  is  as  great  an  error  as 
carrj-ing  too  little.  Public  utilities,  fortunately,  may 
carry  their  working  capital  at  a  minimum,  because  their 
receipts  and  expenditures  can  be  accurately  calculated 
in  advance  and  their  business  is  not  ordinarily  subject 
to  the  rapid  fluctuations  that  occur,  say,  in  manufactur- 
ing or  jobbing. 

A  public  utility  may  depend  on  its  monthly  receipts 
to  pay  current  operating  expenses,  but  should  establish 
a  reserve  for  the  periodic  payment  of  interest  and  other 
fixed  charges  and  of  seasonal  repairs  and  maintenance 
work.  An  advance  estimate  for  a  utility  company,  set- 
ting forth  expected  receipts  and  expenditures  over  a 
long  period,  can  be  accurately  made,  even  including 
expenditures  for  new  construction,  no  matter  whether 


the  construction  expense  is  to  be  paid  out  of  new 
capital  procured  by  the  sale  of  securities  or  partly  out 
of  current  earnings.  Such  an  advance  estimate,  or 
budget,  if  calculated  by  small  increments  of  time  over  a 
considerable  period,  is  an  invaluable  aid  in  financing. 

The  budget  must  not  be  confused  with  an  operating 
statement  nor  with  an  advance  operating  statement, 
because  it  has  no  direct  connection  with  "sales"  and 
"expenses."  If  properly  constructed,  the  budget  shows 
how  much  money  w'ill  be  spent  for  all  pui-poses  during 
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FIG.  1 — RECEIPTS  AND  EXPENDITURES  OF  ICE-ELECTRIC  PROPERTY 

PLOTTED  TO  SHOW   METHOD  OF  ANALYZING 

FINANCIAL  NEEDS 

the  period  and  indicates  the  source  of  this  money;  that 
is,  whether  it  is  obtained  from  earnings  or  from  out- 
side the  business.  As  the  amount  of  cash  available  at 
cei'tain  times  of  the  year  may  be  insufficient  to  meet  the 
expenditures  at  those  times,  the  budget  indicates  when 
money  must  be  borrowed  and  the  times  when  it  will  be 
most  convenient  to  repay  it. 

Probably  the  most  popular  form  of  budget  covers 
operations  by  the  month  for  the  period  of  one  year. 
PMg.  2  shows  a  simple  form  of  such  a  budget.  Assum- 
ing that  dividends,  accrued  interest  and  so  forth  for  the 
preceding  year  are  paid,  the  cash  balance  for  the  begin- 
ning of  the  current  year  is  relatively  small.  The 
receipts  from  all  sources  and  the  expenditures  necessary 
for  the  conduct  of  the  business  are  carefully  estimated. 
Setting  these  down  by  the  month,  the  cash  balance  for 
each  month  is  then  rapidly  calculated,  thus  determining 
the  times,  if  any,  when  it  will  be  necessar>'  to  obtain 
outside  capital  to  carry  out  the  year's  program.  If, 
after  this  schedule  is  completed,   it   is   apparent  that 
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FIG.  .3 — BUDGCT  FOR  EACH  TE.N  DAYS 


there  will  be  a  deficit  of  ready  cash  at  some  time  during 
the  year,  it  is  often  possible  to  shift  certain  proposed 
expenditures  or  to  defer  them  until  the  budget  indicates 
sufficient  cash  on  hand  to  meet  them. 

Another  form,  in  which  the  calculations  are  made  for 
ten-day  periods  ending  on  the  tenth,  twentieth  and 
thirtieth  of  each  month,  is  shown  in  Fig.  3.  The  com- 
pany using  this  form  has  three  distribution  properties 
from  which  receipts  come  in  at  different  times  of  the 
month.  Wages  and  salaries  are  paid  on  the  fifteenth 
and  thirtieth.  Coal  and  supply  invoices  are  paid  on  the 
tenth,  twentieth  and  thirtieth,  thus  taking  advantage  of 
cash  discounts  and  at  the  same  time  concentrating  the 
work  in  three  ten-day  sections. 

Simplest  Form  the  Best 

A  budget  must  not  be  too  complicated,  if  it  is  to  be 
serviceable.  No  operating  official  can  foresee  exactly 
the  conditions  w-hich  will  affect  the  purchase  of  mate- 
rials, the  price  of  labor  or  any  other  factor  in  the 
operation  of  the  company's  business  for  a  whole  j'^ear. 
Twelve  months  is  a  short  time  when  calculating  the 
earning  capacity  of  a  property,  but  it  is  a  whole  life- 
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time  when  considering  what  may  happen  to  machinery 
and  equipment,  or  what  difficulties  may  arise  with  labor 
or  the  public  which  will  boost  operating  costs  or  cut 
down  revenue.  It  is  therefore  unnecessarj-  to  subdivide 
the  various  items  of  the  budget  sheet  minutely,  although 
this  may  be  done  on  separate  sheets  when  making  up 
the  budget,  and  indeed  is  quite  necessarj'  when  comput- 
ing any  item  whose  amount  is  in  doubt  or  which  is  sub- 
ject to  undue  variation.  As  an  example  of  this  sub- 
division of  budget  sheet  items,  consider  line  6  of  Fig. 
3,  showing  the  estimated  receipts  from  the  sale  of  elec- 
tric appliances.  Fig.  4  shows  the  sub-estimate  sheet 
made  up  by  the  department  manager,  in  which  he  gives 
his  calculations  of  e.xpected  receipts  from  this  source 
and  indicates  the  time  and  amount  of  expenditures 
necessary  to  keep  up  his  stock.  The  total  receipts  for 
each  month  or  part  of  month  are  then  set  down  on  the 
budget  sheet,  and  the  purchasing  department  is  enabled 
to  determine  the  best  time  for  purchasing  the  appli- 
ances, thus  giving  the  information  for  line  14  of  the 
budget. 

In    the    same    manner    the    estimate    (Fig.    5)     of 
power-house  expense  is  condensed  and  entered  on  the 
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budget  sheet,  lines  9  to  13.  All  of  this  departmental 
data  must,  however,  be  thoroughly  "boiled  down"  in 
order  that  it  may  be  of  real  value  to  the  financial 
officer. 

It  is  important  to  repeat  that  the  budget  is  con- 
cerned with  receipts  and  disbursements  and  not  with 
sales  and  expenses.  To  any  one  not  used  to  looking  at 
the  matter  in  this  way  the  following  examples  will  be 
of  assistance:  The  appliance  sales  department,  we  will 
say,  puts  on  a  fan  campaign  in  May  and  June,  allowing 
the  company's  patrons  to  purchase  fans  on  the  install- 
ment plan.  Therefore,  while  the  sales  during  these  two 
months  are  very  heavy,  the  receipts  derived  from  the 
first  and  second  installments  are  comparatively  light. 
Again,  the  company  agrees  to  install  a  suburban  line 
and  transformer  station  to  serve  a  group  of  farmers. 
The  cost  of  this  extension  is  to  be  paid  originally  by 
these  new  customers,  but  it  is  agreed  that  a  certain 
amount  shall  be  deducted  monthly  from  the  light  and 
power  bills  of  these  customers  until  the  company  shall 
finally   have   absorbed  the  cost   of  this   extension.     If 
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FIG.  6 — SPECTAL  BUDGET  FORM 

the  transaction  is  a  large  one,  the  receipts  from  this 
extension  will  be  small  for  a  long  time,  yet  the  "sales" 
each  month  may  be  most  gratifying.  If  the  financial 
head  of  the  company  makes  the  mistake,  as  he  some- 
times does,  of  confusing  "sales"  with  the  actual  inflow 
of  good  hard  cash  with  which  he  must  pay  bills,  his 
calculations  will  frequently  go  badly  astray. 

Contingencies  will,  of  course,  arise  which  were  impos- 
sible to  foresee.  An  attempt  to  take  into  account  every- 
thing that  might  happen  in  the  course  of  a  year  in  a 
busy  utility  property  would  so  complicate  the  budget 
sheet  that  it  would  be  worse  than  useless.  A  "contin- 
gency allowance"  may,  however,  be  carried  on  the  sheet, 
its  amount  based  on  the  experience  of  former  years, 
although  the  amount  set  aside  for  contingencies  is 
preferably  distributed  over  the  items  which  are  known 
to  be  susceptible  to  greatest  variation.  The  budget  is 
bound  to  be  more  or  less  in  error  in  any  case  and  will 
be  revise<l  from  time  to  time,  l)ut  to  sum  up  the  expe- 
rience of  a  successful  telephone  executive,  whose  sug- 
gestions form  the  basis  of  this  article,  it  is  much  better 


to  spend  a  great  deal  of  time  formulating  a  budget  and 
miss  one's  calculations  than  never  to  have  attempted  a 
budget  at  all. 

Form  of  Budgets 

Ruled  sheets  for  budget  work  ordinarily  carry  no 
wording,  as  the  form  will  require  changing  from  time 
to  time,  and  suitable  wording  can  be  readily  inserted  on 
the  few  copies  that  are  required.  The  unworded  forms 
can  also  be  used  in  making  up  the  departmental  sub- 
estimates.  If  some  extraordinary  occurrence  should 
sensibly  change  conditions  during  the  progress  of  the 
period,  a  supplementary  or  revised  budget  is  made, 
either  by  interlining  with  red  ink  on  the  original  sheet 
or  by  tjT)ing  a  new  sheet  outright.  It  is  convenient  to 
have  the  entire  year's  estimate  on  one  sheet,  but  as  this 
is  cumbersome,  especially  where  ten-day  intervals  are 
calculated,  three  to  six  months  to  the  sheet  is  the  rule, 
and  such  sheets  will  fit  an  ordinary  typewriter. 

The  writer  recently  saw  an  interesting  variation  of 
the  budget  form  in  which  fifteen-day  intervals  were 
calculated  and  parallel  columns  provided  in  which  the 
actual  results  were  set  down  beside  the  anticipated  ones 
(Fig.  6).  It  is  usually  sufficient,  however,  and  produc- 
tive of  best  results  to  make  these  notations  in  pencil  or 
red  ink  on  the  regular  budget  form. 

It  is  obviously  impossible  to  go  into  great  detail  in 
this  article  regarding  all  of  the  various  items  which 
help  to  make  a  serviceable  budget  sheet.  As  in  account- 
ing, no  two  systems  are  exactly  alike,  and  the  purpose 
of  these  suggestions  is  merely  to  give  an  idea  of  the 
principle  of  the  budget.  Various  modifications  will 
occur  to  the  user  of  the  budget  which  will  help  him  in 
his  own  particular  application  of  the  principle.  No 
matter  what  form  is  used,  the  budget  sheet  may  be  con- 
sidered to  have  performed  its  function  if  it  indicates 
the  time  and  amount  of  the  major  items  of  expenditure, 
if  it  provides  sufficient  cash  to  meet  these  expenditures, 
and  if  it  points  out  the  reasons  for  any  material  differ- 
ences from  the  advance  estimate. 


Hydro-Electric  Energy  as  Byproduct 
from  Boston  Water  Supply 

NEARLY  16,000,000  k^v.-hr.  was  delivered  in  1920  to 
the  interconnected  systems  of  the  Edison  Electric 
Illuminating  Company  of  Boston  and  the  New  Eng- 
land Power  Company  by  the  Wachusett  and  Sudbury 
hydro-electric  plants  of  the  Metropolitan  District  Com- 
mission as  a  byproduct  of  the  Boston  water  supply.  The 
Wachusett  station,  situated  at  Clinton,  Mass.,  receives 
water  from  the  Wachusett  reservoir  under  a  head  of 
96  ft.  and  after  passing  it  through  four  1,000-kva.  water- 
wheels  discharges  it  into  a  tunnel  feeding  the  metro- 
politan area.  Similarly,  the  Sudbury  station,  operating 
under  a  head  of  65  ft.,  with  a  plant  rating  of  1,450  kva. 
in  vertical  units,  discharges  water  into  the  Boston 
supply.  The  latter  plant  was  formerly  a  gatehouse. 
Last  year  the  Wachusett  station  delivei-ed  7,474,485 
kw.-hr.  to  the  two  companies  at  5.3  mills  per  kilowatt- 
hour,  and  from  Sudbury  the  Edison  company  took  6,382.- 
831  kw.-hr.  at  6.25  mills.  The  Boston  Edison-New  Eng- 
land Power  66,000-volt  tie  line  enables  the  plants  to  be 
interconnected  when  desirable  and  has  resulted  in  a 
much  larger  sale  of  energy  to  these  utilities  than  would 
otherwise  have  taken  place.  In  eight  years  $500,000 
worth  of  byproduct  energy  has  been  sold  from  the 
Boston  water  supply  to  these  utilities  and  for  pumping. 
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Lelaiid  Slaiilord  Tests  Indicate  Nature  of  Breakdown 


FIG.    1 — JUST   A   FEW   dF  TIIK   PHKNO.MEN  A    OB.-IKRVEr)    IN    FlASHuXb  K.- 


A — Willi  ten-unit  strings  cascadlnpr  is  not  so  serious  as 
witli   two,   tliree  and  four-unit  strings. 

B — Tests  in  the  presence  o£  rain  showed  tliret  cascades 
occurring,  along  with  thh-teen  flashes  nnd  nineteen  flashovers, 

C — Thirty-one  wave  trains  produced  one  weak  cascade, 
five  flashes  and  twenty-flve  flashovers.  One  flash  to  the 
upper  right  was  more  than  double  the  length  of  the  string. 


U Use  of  a  sphere  at  the  lower  end  causes  the  discharges 

to  be  deflected  downward  and  outward. 

[i Same  as  B.  but  without  rain.     Only  one  liKhi  cascade 

resulted  in  this  case  ;  there  were  nine  flashes  and  twenly-one 
Hashovers. 

F— Same  as  D,  with  the  ii.i.ln  i.i!  nf  i-.,ir,  «iiul;  lio,  s  hot 
materially   affect   the   result 
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Flasliover  of  Insulators  for  220-K\ .  Lines 

Flashover  Characteristics  of  Suspension  Insulators.  Including  V-Strings  and 
Composite  Strings  with  Shielding  Devices  —  Investigations  Indicate  that 
Flashing  May  Be  Controlled  to  Cause  Minimum  Destruction  of  Insulators 

By  I'rof.  H.  J.  RYAX.  H.  H.  HENLIXE  and  F.  F.  EVEXSON 

Stanford  University,  Palo  Alto,  Cal. 


THREE  sorts  of  electrical  failures  may  occur 
in  high-voltage  transmission-line  insulators : 
First,  failure  by  puncture  of  the  porcelain; 
second,  failure  by  excessive  conduction  over 
the  surface  of  the  porcelain  due  to  conducting  mate- 
rial thereon,  and  third,  failure  of  the  atmosphere 
immediately  adjacent  to  the  insulator.  The  first  type 
of  failure  has  been  largely  eliminated  by  design  and 
care  in  manufacture,  and  the  second  type  partly  by 
design  but  chiefly  by  better  maintenance.  The  third 
type  is  complex,  having  many  factors  which  may  be 
grouped  as  follows:  (1)  The  physical  condition  of  the 
air  and  the  presence  of  ions;  (2)  the  form  of  the  elec- 
tric field  in  the  air;  (3)  the  magnitude  and  time  varia- 
tion of  the  voltage  causing  failure. 

The  first  group  involves  the  conductivity  of  gases. f 
This  paper  appertains  particularly  to  the  latter  two 
divisions,  and  many  flashovers  of  long  insulators  were 
made  to  determine  the  fundamentals  and  the  relation  of 
structural  features  to  flashovers. 

The  study  indicates  that  transient  radio-frequency 
high-voltage  discharges  follow  the  direction  of  the  field 
in  which  they  are  developed  and  that  they  can  be  con- 
trolled by  proper  attention  to  the  forms  of  electrodes 
and  the  fields  resulting.  In  the  case  of  60-cycle  stream- 
ers a  strong  auxiliary  field  is  formed,  and  great  care 
must  be  exercised  to  prevent  such  arcs  from  breaking 
into  the  insulator  string.  Inspection  of  the  1.50-kv.  Big 
Creek  lines  shows  that  arcs  followed  the  initial  electric 
fields  quite  generally.  The  simplest  flashovers,  those 
over  various  kinds  of  units  in  strings  of  two,  were  all 
by  cascading,  notwithstanding  the  fact  that  such  strings 
have  the  best  distribution  of  voltage.  These  flashovers 
were  produced  by  both  60-cyclp  and  high-frequency 
voltages.  In  all  the  other  tests  given  here  the  latter 
was  used,  being  produced  by  an  oscillator  operating  at 
.55,000  cycles.  Flashover  of  a  string  with  ten  units  is 
shown  in  Fig.  lA.  The  string  was  .set  up  with  the  high- 
voltage  conductor  connected  axially  and  without  arcing 
horns  or  shields,  thus  producing  the  highest  ratio  of 
maximum  to  average  unit  duty.  Cascading  is  a  small 
factor  in  this  long  string  and  is  not  due  to  irregular 
distribution  of  the  string. 

Succeeding  tests  were  made  on  a  ten-unit  string 
having  a  12-in.  (30.4-cm.)  shield  at  the  conductor  end 
and  a  .36-in.  (90-cm.)  shield  at  the  tower  end,  shown  in 
Fig.  IC;  a  fourteen-unit  .string  with  a  line  clamp  and 
arcing  horn  at  the  conductor  end  and  the  36-in.  (90-cm.) 
shield  at  the  tower  end,  shown  in  Fig.  IE  without  rain 
and  Fig.  IB  with  rain;  a  fourteen-unit  string  having  a 
10-in.  (25-cm.)  sphere  at  the  line  end  and  no  shield  at 


the  upper  end,  shown  in  Fig.  ID  without  rain  and  Fig. 
IF  with  rain. 

From  this  series  it  was  found  that  transient  radio- 
frequency  oscillating  high-voltage  discharges  follow  the 
direction  of  the  field  in  which  they  are  developed  and 
that  they  can  be  directed  as  desired  by  proper  attention 
to  the  forms  of  the  electrodes  and  of  the  field  resulting. 
The  insulators  and  shields  shown  in  Fig.  5A  were  given 
thirtj--t\vo  wave-train  discharges,  as  shown  in  Fig.  5B, 
which  produced   two   cascades   of  the   three   tower-end 


•Conden.scd  from  a  papor  df'Uverfd  b«-for*'  tho  San  Friiii<-1.>*«  t» 
Svftlon  of  the  Amfrlr-.Tn  In.«tltut(>  of  Blwlrlrnl  Engineer.-). 

fC'ontluttlon  of  Ele<  trirlty  TlirouKh  Oa.'>e!i."  by  .!.  .1.  Thompson  : 
"Elertrlrltv  In  <;a.«e!<."  bv  .T.  S.  Town.«end  ;  "Thermlonlr  Vacuum 
rMh..."  bv   H.   J.   van  <l-r   BIJl. 


KIG.    2 — PROGRESS    OF    CONDUCTION    THROUGH    A    GAS.      FIG.    3 — 
OPTIONAL  PATHS  TAKEN  BY  DISCHARGES  DEPEND  UPON 
SHAPE  AND  DIRECTION  OF   INITIAL  AND 
•      AUXILIARY   FIELDS 

units  on  each  string  of  the  two;  two  84-in.  (,213-cm.) 
discharges  to  the  wall;  three  49-in.  (130-cm.)  dis- 
charges horizontally  to  the  tower,  and  twenty-three  dis- 
charges 51  in.  (135-cm.)  vertically  to  the  tower  and 
clear  of  the  insulators.  These  and  other  discharges  are 
analyzed  below. 

Fundamentals  Controlling  High-Voltage 
Flashovers 

When  an  electric  field  is  set  up  in  the  air  at  sea  level 
at  common  temperatures  the  air  is  overstressed  if  the 
gradient  exceeds  76,000  volts,  maximum,  per  inch 
( 30,000  volts  per  cm. )  ;  the  atoms  are  mutilated  and 
therefore  ionized.  This  is  the  start  of  a  breakdown 
which  develops  into  a  flashover. 

Insulation  is  either  the  absence  of  ions  or  it  is  a 
solid  barrier  to  the  passage  of  ions.  Gases  cannot  act 
as  barriers  to  stop  the  migration  of  ions  formed  and 
driven  by  an  electric  field.  The  insulating  character  of 
the  air  is  therefore  a  negative  quality;  it  is  the  absence 
of  ions.  Without  ions  there  can  be  no  conduction 
regardless  of  the  voltage  and  of  the  field  foi-med  by  the 
voltage.  The  continuity  of  discharges  produced  through 
a  gas  column  is  shown  in  Fig.  2.i     The  curve  OARC- 


f'Unntable   Stales   in    Arr   ami    Olei 
irgirnl  and  Chrntical  linginrcriiin.    ' 
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DEE',  with  co-ordinates  E  and  /,  expresses  the  continu- 
ous voltage-current  relation  in  conduction  through  a 
gas  from  the  saturation  current  at  A  to  the  arc  at  E  . 
In  this  chart  ever-changing  scales  are  used  for  the 
values  of  E  and  /.  The  smallest  currents  are  in  frac- 
tions of  microamperes  and  the  corresponding  voltages 
in  kilovolts.  Larger  currents  are  plotted  in  values  in- 
creasing to  amperes  and  the  voltages  in  kilovolts  and 
volts. 

Growth  of  Current  Through  Gases 

When  voltage  is  applied  to  the  gas  between  parallel 
plates  and  increased  in  value  from  zero  an  extremely 
small  current  is  set  up  owing  to  the  mobilization  of  ante- 
cedent'ions  which  are  the  result  of  some  obscure  cause. 
At  a  few  hundred  volts  more  or  less  all  free  ions  are 
being  gathered  in  to  form  the  current  stream  and  the 
point  A  is  reached.  This  ionic  stream  is  called  the 
saturation  current.  It  cannot  be  increased  by  consider- 
able increase  in  voltage. 

By  greatly  increasing  the  voltage  the  current  in- 
creases to  the  point  B.  Then  a  glow  discharge  appears, 
accompanied  by  a  sharp  decrease  in  voltage  with  in- 
crease in  current.  This  is  caused  by  the  establishment 
of  a  sufficiently  strong  field  in  the  gas  adjacent  to  the 
electrodes  to  cause  copious  ionization  by  collision. 
Should  the  voltage  remain  constant,  the  current-voltage 
relation  will  be  unstable  and  the  glow  discharge  will 
quickly  grow  and  culminate  in  general  ionization  and 
flashover.  If  the  current  is  increased  but  controlled 
by  lowering  the  voltage  so  as  to  maintain  a  stable 
relation,  the  point  C  is  reached,  whereat  a  third  source 
of  ionization  appears.  This  is  due  to  a  radiation  of 
negative  thermions  from  the  heated  cathode.  A  fur- 
ther increase  in  current  and  drop  in  voltage  then  occurs, 
forming  the  half-arc.  On  continuation  the  point  D  is 
quickly  reached,  where  the  anode  boils  and  gives  off  the 
greatest  number  of  ions  encountered  in  conduction 
through  a  gas.  After  passing  through  D  the  relation 
stabilizes  and  small  increases  in  voltage  correspond 
to  large  increases  in  current.  The  four  distinct  forms 
if  discharge  are  summarized  in  Table  I. 


TABLE  I— DISCHARGE  THROUGH  GASES  IN  RELATION  TO  THE 
SOURCE    OF    IONS 


Source  of  Ionization 

Type  of  Discharge 

I.    Antecedent. 
U.     Collision 

III.  Cathode  radiation 

IV.  Anode  vaporization 

Sfttviration  currents. 

Glow  di3charge 

Half  arc    (Poulsen    arc  converter) 

Full  or  power  arc 

Little  is  known  about  the  time  element  in  Fig.  2, 
although  it  is  of  the  highest  importance,  and  nothing 
is  known  of  the  time  required  to  develop  a  discharge 
through  the  saturation-current  and  glow-discharge 
states  in  advance  of  flashover.  The  form  of  the  field  is 
another  of  the  important  factors  in  the  production  of 
flashovers  as  it  determines  where  the  glow  discharge 
first  appears.  This  is  the  chief  source  of  ions  that 
develop  flashovers,  and  it  also  has  much  to  do  with  the 
route  of  the  flashovers. 

The  nature  of  the  field  form  and  time  element  of 
60-cycle  discharges  has  been  demonstrated  with  the 
apparatus  shown  in  Fig.  3.  The  approximate  form  of 
the  field  is  showni  in  light  lines.  Without  the  metal 
plate  205,000  volts  was  required  for  a  discharge  across 
the  gap.  At  slightly  below  143,000  volts  and  with  the 
plate  connected  to  the  lower  sphere  discharges  resulted 
due  to  ionization  from  the  short,  blunt  barb  of  small 


wire  mounted  on  the  upper  sphere  as  shown.  The  short- 
est distance  from  the  barb  to  the  lower  sphere  was 
10.5  in.  (26.6  cm.)  and  to  the  plate  14.75  in.  (36.5  cm.). 
At  143,000  volts  discharges  went  as  freely  to  the  plates 
as  to  the  sphere.  Without  the  plate  there  was  no 
brush  discharge  formed  at  the  barb  even  at  205,000 
volts — the  voltage  required  to  discharge  between  the 
spheres  by  the  shortest  route.  When  the  plate  was 
slightly  more  remote  all  the  discharges  took  place  be- 
tween the  barb  and  the  lower  sphere,  and  when  slightly 
less  remote,  from  the  barb  to  the  plate. 

A  flashover  occurs  when  a  streamer  is  built  from  the 
glow  discharge  to  the  opposite  electrode.  The  field 
drives  the  ions  of  one  sign  forward  and  of  the  other 
backward.  Therefore  the  direction  of  the  Impelling 
field  is  the  chief  factor  governing  the  route  taken  by 
the  discharge.  The  direction  and  amount  of  this  field 
is  the  sum  of  the  initial  and  auxiliary  fields.  The  field 
between  the  electrodes  prior  to  the  glow  discharge  is 
the  initial  field,  that  subsequently  built  up  from  the 
streamer  to  the  opposite  electrode  being  the  auxiliar>' 
field.  The  direction  of  the  ion  propulsion  at  the 
streamer  head  is  coincident  with  the  direction  of  the 
combined  fields. 

In  the  analysis  of  the  flashover  results  it  must  be 
noted  that,  given  a  source  of  ions,  10,000  volts  per  inch 
at  60  cycles  is  required  to  maintain  the  streamer  which 
is  the  initial  stage  of  a  flashover.  The  discharges 
from  the  barb  to  the  plate  were  by  the  shortest 
route,  having  a  length  of  14.75  in.  (36.5  cm.),  while 
those  from  the  barb  to  the  sphere  did  not  traverse  the 
shortest  route  of  10.5  in.  (26.6  cm.)  but  covered  two 
sides  of  a  triangle  having  a  combined  length  of  14.75 
in.  (36.5  cm.).  Both  these  discharges  conform  to  the 
10,000-volts-per-inch  rule. 

The  relative  positions  of  the  initial  and  auxiliary 
fields  and  the  time  element  in  the  development  of  the 
glow  and  streamer  discharges  are  the  responsible  fac- 
tors in  the  selection  of  the  paths.  In  the  case  of  the 
discharge  from  the  barb  to  the  plate  the  directions  of 
the  two  fields  are  coincident  throughout  and  the  dis- 
charge develops  in  the  direction  of  the  initial  field.  In 
the  discharge  to  the  sphere  the  two  fields  differ  in  direc- 
tion by  more  than  90  deg.  The  glow  discharge  and 
streamer  growth  at  the  barb  start  suddenly  near  the 
60-cycle  wave  crest  that  has  already  established  a  strong 
initial  field,  and  there  exists  no  auxiliary  field.  The 
initial  field  drives  the  first  crop  of  ions  forward  in  its 
own  direction  toward  the  plate.  By  the  time  a  streamer 
grows  3  in.  (7.5  cm.)  toward  the  plate  the  auxiliary 
field  has  formed  from  this  streamer  toward  the  sphere 
in  sufficient  strength  to  divert  some  or  all  of  the  ions 
toward  the  sphere.  The  race  is  then  on,  and  the 
streamer  that  reaches  its  goal  first  develops  the  flash- 
over. 

Radio-frequency,  flashover-producing  streamers  de- 
velop no  strong  auxiliary  fields.  The  result  is  that  this 
class  of  flashovers  conform  largely  to  the  directions  of  the 
initial  fields  in  which  they  originate.  Sphere-gap  flash- 
overs  produced  with  undamped  70,000-cycle  voltages  are 
shown  in  Fig.  4A.  Barbs  were  mounted  on  each  of  the 
spheres  as  shown.  Similar  discharges  were  produced 
(Fig.  4C)  without  barbs  by  touching  the  sphere  at  the 
top  with  a  hard-rubber  rod.  Because  of  the  higher 
specific  inductive  capacitance  of  the  rod  the  air  between 
it  and  the  sphere  was  ovei-stressed.  A  glow  discharge 
developed  followed  by  a  fla,<hover  to  the  top  of  the 
other  sphere.     Thus  high-frequency  discharges  depart 
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little  from  the  route  of  the  tubes  of  force  in  the  field  in 
which  they  originate. 

Other  things  being  equal,  the  voltage  consumed 
through  the  60-cycle  streamers  is  low  and  that  through 
the  radio-frequency  streamers  high.  The  result  is  that 
the  potential  of  the  head  of  a  60-cycle  streamer  will  be 
higher  than  the  potential  in  the  adjacent  region  of  the 
electric  field,  and  a  strong  auxiliary  field  is  formed  and 
terminated  upon  the  streamer  head.  The  potential  of 
the  head  of  a  radio-frequency  streamer  will  be  corre- 
spondingly nearer  to  the  potential  in  the  adjacent  field 
and  the  resulting  auxiliary  field  at  the  head  of  the 
.streamer  will  be  correspondingly  weak.  It  is  for  these 
reasons,  generally  speaking,  that  low-frequency  dis- 
charges develop  along  the  shortest  routes  between  elec- 
trodes of  the  conductor  or  condenser  circuits  and  the 
high-frequency  discharges  develop  more  often  through 
the  far  longer  routes  of  the  tubes  of  force  in  which  they 
have  had  their  start. 

The  long  suspension-insulator  flashovers  produced  by 
the  oscillator  in   Fig.  5C  established  the  fundamental 

that  a  discharge  thus  produced  is  also 

confined  approximately  to  the  route 
of  the  tube  of  force  in  which  it 
obtains  its  start.  Small  vertical 
cylindrical  shields  were  mounted  on 
either  side  of  the  insulator  string  and 
capped  with  pin-type  insulators. 
The  start  of  discharges  into  the  tubes 
of  force  that  extend  upward  near  the 


tion  of  isolated  streamers  was  prevented  by  shields  and 
a  dead-end  sphere.  It  was  then  observed  that  some  of 
the  associated  streamers  about  the  line  conductor  out- 
ran the  others  and  developed  lengths  exceeding  3  ft. 
(1  m.)  during  the  time  in  which  the  rest  did  not  grow 
beyond  5  in.  or  6  in.  (12  or  15  cm.) 

Arcs  on  Big  Creek  Lines  Followed  Initial 
Electric  Field 

The  150,000-volt  Big  Creek  lines  of  the  Southern  Cali- 
fornia Edison  Company  which  were  inspected  with 
reference  to  flashovers  are  suspended  from  insulator 
strings  which  are  neither  long  nor  short  (nine  units  in 
suspension  and  eleven  in  dead-ends).  The  marks  that 
had  been  left  on  insulator  hardware,  line  conductors, 
towers  and  ground  conductor  where  flashovers  had  oc- 
curred indicated  clearly  that  the  flashovers  struck  clear 
of  the  insulators  in  most  cases.  The  routes  along  which 
they  developed  were  largely  determined  by  the  initial 
field  and  to  a  small  extent  only,  if  at  all,  by  the  second- 
ary field.  This  promises  well  for  the  success  of  the 
longer  strings  that  will  be  used  to 
support  the  220,000-volt  lines,  partic- 
ularly when  the  hardware  and  shields 
are  so  developed  that  corona  forma- 
tion will  not  occur  at  voltages  much 
below  those  required  to  produce  flash- 
over.  Powerful  divergent  electric 
fields  will  thus  be  established  at  the 
conductor    end    of    the    insulator    in 


FIG.   4 — HIGH-FREQUENCY  DISCHARGES  COMMONLY  FOLLOW   INITIAL  FIELDS 


A — DischarK«'S  bclwcon  barbs  mounted  on  spheres  indicate  the 
form  of  the  field  of  force  and  show  the  effect  of  initial  fields  on 
the  paths  of  discharees. 

B — Remarkalile   photograph   showing  how   a   60-cycle  discharge 


started  by  the  initial  field  is  diverted  dowiiwaid  upon  the   lower 
sphere  by  the  auxiliary  field. 
C — Two    stages    of    discharge — streamer    discharges    above    and 

nrc  below. 


insulator  was  thus  prevented  at  the  voltage  that  started 
the  discharges  through  the  tubes  of  force  that  lead 
downward  and  terminate  on  the  top  of  the  cross-arm 
immediately  below. 

The  preceding  set-up  was  modified  by  replacing  the 
small  vertical  cylindrical  shield  on  the  side  of  the  in- 
sulator away  from  the  tower  with  one  of  the  same 
length  but  larger  diameter  and  by  omitting  the  pin- 
type  insulator  cap,  with  the  result  shown  in  Fig.  5D. 
Streamers  were  built  up  upward  across  the  insulator 
end  to  the  tower  cross-arm,  thus  producing  heavy  cas- 
cades and  flashovers. 

A  study  of  the  flashovers  of  the  V-strings  in  Fig.  5B 
throws  light  on  the  nature  of  the  time  element  as  a 
fundamental  in  discharge  phenomena.  This  photograph 
reveals  the  fact  that  during  the  interval  in  which  the 
isolated  streamer  grew  to  a  length  of  84  in.  (213  cm.) 
the  associated  streamers,  planted  thickly  around  the 
1-in.  f2.5-cm.)  conductor,  grew  to  a  corresponding 
length  of  only  about  5  in.  (12.5  cm.).  In  another  set 
of  flashovers  studied  but  not  photographed  the  forma- 


advance  of  streamer  formation.  At  the  start  streamers 
will,  therefore,  be  driven  outward  and  well  away  from 
the  properly  shielded  or  graded  insulators  by  the  initial 
field  when  produced  by  overvoltages  of  the  transient 
radio-frequency  type.  The  same  flashover-direction 
control  will  hold  for  overvoltages  of  the  sustained 
60-cycle  form  when  sufliicient  care  has  been  taken  to 
determine  outward  in  lieu  of  inward  directions  of  the 
auxiliary  fields  accompanying  60-cycle  streamers. 

During  a  storm  in  which  lightning  struck  in  the 
vicinity  of  a  transmission  line  near  one  of  the  power 
houses  an  overvoltage  transient  was  thrown  onto  the 
line  that  passed  the  electrolytic  lightning  arrester  hav- 
ing a  13-in.  (33-cm.)  horn  gap,  entered  the  station  and 
discharged  over,  but  free  of,  a  bushing,  48  in.  (120  cm.) 
to  ground.  This  is  strong  evidence  that  the  lightning 
stroke  set  up  an  oscillating  transient  in  the  line  that 
produced  an  association  of  slow-growing  glow  and 
streamer  discharges  at  the  gap  of  the  arrester  and  a 
rapid  48-in.  (120-cm.)  flashover,  race-winning,  isolated 
streamer  at  the  bushing  within  the  power  house. 
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nir<'<'tioii  of  Flasliovers  May  Be  Controlled 


h'ir..   5 — SHAPE  OF   ELECTRK'AI,  KlEl.l)  SURROUNDING  INSULATORS   DETTERMINES  DIRECTION    OK    FLASHOVERS 


A  ami  B— Tl 
for  one  of  the 
This  is  11  V-str 
a  largrcr  nii'tal 
!it  tlie  bottom  . 

r — ri'oppf  ii 

oliniKO  to  bo  d 
liilors.  SmuU 
tlie  insulator 
insulators. 


lis  :irroni;(niiMl  of  iiisuliilors  1ms  b>»t»n  proposed 
llisl  liiu-s  tliat  will  operate  at  2:20,000  volts. 
iiiK  with  iliirli'cn  units  in  each  sertion,  liaving 
(lisl<  liriwi'rii  the  sections  and  a  smaller  shield 
)f  eaeh  section. 

esign  of  shields  in  this  ease  causes  the  dls- 
ellected  to  the  tower  and  away  from  the  insu- 
vertical  shields  are  mounted  on  either  side  of 
string    and    these    are    capped    with    pin-type 


P — Sli.cht  channe  in  arrandement  from  C  csiuses  htavT 
cascadinp  over  the  upper  units  of  the  string  of  suspension 
insulators.  In  this  case  one  of  the  pin-type  insulators  has 
l>een   removed  and  a   lilunt  pin  substituted. 

E  and  F — This  is  another  type  of  desipn  that  has  t>et?n 
supgesteii  for  the  2:!0.000-volt  lines.  The  similarity  of  dis- 
eharg-es  indicates  that  one  arranRement  will  always  frive 
practically  the  same  Hashover.  In  this  set-up  theiv  are 
fourteen  disks  In  each  leg  and  a  largo  metal  disk  and  ,i  m.-tiil 
ring  at  the  bottom  of  each  Insulator  section. 
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A  space  factor  of  some  sort  exists  which  cannot  be 
defined  as  yet,  but  it  should  be  noted  that  Figs.  5C  and 
5D,  which  are  of  two  successiv^e  tests  on  the  same  set-up, 
are  astonishingly  alike  and  that  it  is  difficult  to  dis- 
tinguish one  from  the  other.  The  counts  made  by  wit- 
nesses of  the  number  of  discharges  that  occurred  over 
corresponding  routes  are  summarized  in  Table  IL 
While  there  were  but  thirty  wave  trains,  these,  being 
hea%-y.  all  parted,  each  taking  successively  several  differ- 
ent routes. 


TABLE  II— ROUTES  T.\KEX  BV  FLASHO\"ERS  IX  FIGS.  5C  AND  3D 

Path  Length     No.  of  Di^hargei* 

Location  of   Fla^hover  In.  Fig.  5C  Fig.  5D 

Rightoutsidermgtoinsulatfir  top  3t>                  II  12 

Right  inside  ball  to  insulator  top 35                  25  25 

Left  inside  ball  to  insulator  top 38                  18  18 

Left  outside  ring  to  insulator  top .  35                  30  30 

Center  ball  to  cross-arm 58                  26  17 

Total ..  no  102 

Groups  of  wave  trains 30 

The  close  agreement  between  the  two  sets  seems  to 
indicate  that  the  discharge  along  one  route  cleans  up 
the  ions  there  so  completely  that  the  discharges  imme- 
diately following  can  be  more  readily  established  by 
other  routes  less  recently  used,  thus  accounting  for  the 
wide  adoption  of  routes  and  the  virtual  repetition  of 
discharge  groups  when  the  numbers  of  discharges  in 
each  group  amount  to  thirty  or  more. 

Conclusions 

From  the  foregoing  tests  the  following  conclusions 
have  been  reached : 

1.  The  classical  studies  of  Steinmetz  and  Hayden 
and  of  Peek  in  regard  to  the  time  factor  in  electrical 
discharges  should  be  greatly  e.xtended  so  that  the  re- 
sults will  be  directly  applicable  to  insulator  flashovers. 

2.  The  strength  and  direction  of  the  aggregate  elec- 
tric field  during  the  production  of  a  flashover  are  the 
chief  factors  in  determining  the  route  of  such  flashover. 

3.  In  many  forms  of  applied  overvoltage  and  of 
electric  fields  thereby  established  lime  is  more  impor- 
tant than  space  in  the  determination  of  the  route  that 
will  be  taken  by  the  flashover. 

4.  Where  fla.shovers  are  developed  in  quick  suc- 
cession (one  per  second)  there  exists  a  space  condition 
that  is  a  factor  in  the  control  of  the  flashover  route. 

5.  The  value  of  the  average  voltage  gradient  (kilo- 
volts  per  centimeter  or  inch)  required  to  produce  flash- 
overs  in  air  at  sea  level  and  ordinary  temperatures 
varies  between  wide  limits:  1,000  to  14,000  volts  per 
centimeter  (2,500  to  .35,000  volts  per  inch). 


Adoption  of  Metric  System  Again  Up  at 
Washington 

A  SUB-COMMITTEE  of  the  St-nate  committee  on 
manufactures  has  been  designated  to  conduct  hear- 
ings on  a  V)ill  by  Senator  Ladd  of  North  Dakota  pro- 
viding for  the  compulsory  adoption  after  ten  years  of 
the  metric  system  of  weights  and  measures.  Senator 
McNary  of  Oregon  will  act  as  chairman  of  the  sub- 
committee. The  other  members  are  Senator  Weller  of 
Maryland  and  Senator  Jone.s  of  New  Mexico.  It  is  the 
intention  to  have  limited  hearings  shortly  after  the 
congressional  recess  so  that  the  proponents  and  op- 
ponents of  the  legislation  may  be  heard  and  a  steno- 
graphic record  of  the  hearings  circulated.  Further 
hearings  are  planned  for  the  December  session. 


Rotary  Electric  Furnace  Shows 
Marked  Advantages 

Nash    Motors    Company    Will    Install    Another — Dis- 
places Oil-Fired   Furnace    for   Continuous  Heat 
Treating,  Annealing  and  Carbonizing 

By  Alan  D.  Dauch 

Kngin,^*'!-   with    ".leorge   -J.    Hagan   t;'onipan.\'.    I'itt.^biif^h 

TO  PERMIT  continuous  heat  treating,  annealing  and 
carbonizing  the  Nash  Motors  Company,  Kenosha, 
Wis.,  recently  placed  in  operation  a  rotary  electric  fur- 
nace which  is  of  unusual  design  and  which  has  many 
advantages  over  the  oil-fired  furnace  that  has  been 
displaced.  The  results  obtained  in  the  past  few  months' 
operation  have  been  so  satisfactory  that  the  company 
has  arranged  to  install  another  furnace  similar  to  it. 

The  fact  that  the  equipment  had  to  be  designed  so 
as  to  be  able  to  heat-treat  automobile  parts  varj-ing  in 


CHARGING    AND   DISCHARGING    DOORS    IN    FOREGROUND; 
CONTROL  EQCIP.MENT  ABOVE 

size  and  characteristics  from  a  small  spring  clip  to  a 
large  front  axle  made  the  problem  of  design  unusually 
complex.  A  rotary  furnace  with  a  moving  hearth  in  the 
form  of  a  continuous  annular  ring  was  finally  selected 
as  being  best  suited  for  all  purposes.  Accordingly,  this 
furnace  was  laid  out  so  as  to  have  the  following  physical 
dimensions:  Over-all  outside  diameter,  19  ft.  (5.7  m.)  ; 
over-all  outside  height,  7  ft.  (2.1  m.)  ;  outside  diameter 
of  rotating  hearth,  15  ft.  (4.5  m.)  ;  inside  diameter  of 
rotating  hearth,  5  ft.  (1.5  m.) ;  width  of  hearth,  5  ft. 
I  1.5  m.);  height  of  heating  chamber,  2  ft.  (0.6  m.t. 
The  furnace  walls  are  of  standard  construction,  bonded 
throughout  with  "Adamant"  cement  and  incased  by 
sheet  steel  reinforced  with  structural  beams.  The 
hearth  rotates  on  a  series  of  roller  bearings  —twenty  in 
number — placed  at  regular  intervals  about  the  circum- 
ference of  the  table.  Roller  hearings  on  the  inner  wall 
of  the  furnace  prevent  side  play  of  the  hearth.  The 
clearance  space  between  the  hearth  and  the  furnace 
is  closed  by  means  of  sand  seals  to  reduce  infiltration 
of  air. 

The  furnace  is  provided  with  two  adjacent  doors, 
pneumatically  operated,  one  for  charging  and  one  for 
discharging.  A  baffle  wall  extends  across  the  heating 
chaml.er  between  the  two  doors  to  prevent  the  heated 


rjGG 


ELECTRICAL    WORLD 


Vol.  78,  No.  12 


pieces  being  chilled  when  cold  material  is  charged.  The 
hearth  is  driven  by  an  electric  motor  through  gear  re- 
duction machinery  so  as  to  give  six  speeds  of  rotation 
varying  from  one  complete  revolution  in  thirty  minutes 
to  one  revolution  in  seventy-five  minutes. 

Heating  Elements  Distributed  to  Give  Two  Zones 

The  electric  heating  equipment  consists  of  two  sets  of 
nickel-chromium  ribbon-heating  elements  mounted  on 
the  inner  and  outer  walls  of  the  furnace.  The  first 
section  or  heating  zone  extends  approximately  two- 
thirds  the  distance  around,  starting  at  the  charging 
door,  and  has  a  connected  load  of  210  kw.  The  soaking 
zone  or  soaking  section  has  a  connected  load  of  60  kw. 
installed  for  the  purpose  of  supplying  the  radiation 
losses  in  this  part  of  the  furnace  and  giving  enough 
additional  heat  to  bring  all  of  the  charge  to  a  uniform 
temperature.  The  main  or  heating  zone  is  run  at  a 
temperature  of  1,580  deg.  Fahr.  and  the  finishing  or 
soaking  zone  at  1,525  deg.  Fahr.  The  heating  elements 
in  each  zone  are  separately  connected  to  a  General  Elec- 
tric control  board.  The  temperature  of  each  section  is 
automatically  controlled  and  recorded  by  means  of  a 
two-point  Leeds  &  Northrop  potentiometer.  The  tem- 
perature of  each  zone  can  be  automatically  maintained 
at  any  value  between  200  deg.  Fahr.  and  1,800  deg. 
Fahr.  The  total  connected  load  of  270  kw.  is  connected 
to  440-volt,  three-phase,  60-cycle  power  service,  and 
110-volt,  single-phase,  60-cycle  power  service  is  used  for 
control  purposes. 

Under  actual  operating  conditions  11.75  lb.  (5.2  kg.) 
of  steel  has  been  heated  to  1,525  deg.  Fahr.  and  soaked 
at  the  same  temperature  per  kilowatt-hour  consumed. 
This  is  at  the  rate  of  170  kw.-hr.  per  ton.  The  charge 
per  hour  consists  of  approximately  3,000  lb.  (907  kg.) 
of  various  automobile  parts  such  as  spring  clips,  steer- 
ing knuckles,  connecting  rods  and  front  axles.  The 
weights  of  the  different  parts  vary  from  3  lb.  (1.3  kg.) 
each  to  180  lb.  (81.6  kg.)  each.  The  time  during  which 
the  pieces  are  in  the  furnace  naturally  depends  on  the 
cross-section  and  weight  of  the  particular  part.  This 
feature  of  time  in  the  furnace  is  very  aptly  taken  care 
of  by  the  different  speeds  at  which  the  hearth  may  be 
revolved. 

Operating  Cycle  of  Furnaces  and  Comparison 
with  Oil-Fired  Units 

After  the  furnace  operator  has  removed  the  final 
charge  of  material  to  be  hardened  and  the  main  line 
switch  is  opened,  a  charge  of  grey-iron  castings  and 
steel  forgings  is  placed  in  the  furnace  over  night  for 
annealing  purposes.  The  only  heat  employed  to  anneal 
these  parts  is  the  heat  drawn  from  the  furnace  walls. 
The  temperature  of  the  charge  and  the  furnace  in  the 
morning  averages  about  1,000  deg.  Fahr.  The  anneal- 
ing material  is  then  removed  and  the  furnace  is  again 
utilized  for  hardening  operations.  Approximately  forty 
minutes  is  required  to  bring  the  furnace  temperature 
from  1,000  deg.  Fahr.  to  1,525  deg.  Fahr.  This  fur- 
nace is  also  to  be  used  for  carbonizing  cam  shafts.  It  is 
planned  to  charge  a  total  of  18,000  lb.  (8,105  kg.)  of 
carbonizing  boxes,  packing  and  material  in  the  furnace 
at  one  time. 

Some  of  the  advantages  of  this  furnace  over  the  box- 
type  oil-fired  furnaces  displaced  follow:  Owing  to  the 
uniform  rate  of  heat  absorption,  distortion  on  long 
parts  (axles)  has  been  entirely  eliminated.  In  the  fuel 
furnaces,   regardless  of  the   fineness  of  control,   there 


was  no  assurance  that  all  of  the  parts  in  the  furnace 
had  reached  the  proper  temperature  or  had  not  been 
overheated.  In  this  electric  furnace  the  work  is  charged 
at  one  place  and  travels  for  a  predetermined  time 
around  the  circumference  of  the  furnace  before  it  can 
be  withdraw-n.  The  temperature,  heating  time  and  rate 
of  heating  are  under  absolute  control  and  are  duplicated 
with  mechanical  precision  day  after  day. 

Scaling  has  been  virtually  eliminated  in  the  electric 
furnace.  The  material  annealed  in  the  rotary  electric 
furnace  now  requires  only  a  "flash  pickle."  This  opera- 
tion formerly  required  three  to  four  hours  of  time. 

Since  the  electric  furnace  has  been  used  the  sclero- 
scope  hardness  test  on  all  parts  has  been  increased  from 
two  to  five  points.  Furthermore,  the  quality  of  the 
material  by  individual  test  has  proved  to  be  more  uni- 
form in  strength  and  other  physical  properties.  The 
item  of  labor  for  handling  the  same  number  of  parts  has 


Sl'EEU  Ol-    K<iTAT10N   OF  A.N.M  I.AR  Hi_\KIii  CA..    bcj  ivi.>j..  i..\ ;  L^. 
FOR  PRODUCTS  OF  DIFFERENT  SIZE 

been  reduced  from  six  to  three  men,  and  up  to  the  pres- 
ent no  material  handled  in  this  furnace  has  beer  rejected 
because  of  faulty  heat  treatment. 

The  most  important  advantage  obsen'ed  by  the  metal- 
lurgical men  who  have  charge  of  this  equipment  is  that 
they  have  been  able  to  reduce  heat  treatment  to  a 
mechanical  operation.  The  furnace  operator  is  supplied 
with  a  heat-treating  ticket  on  which  are  written  the 
number  of  pieces,  drawing  number,  speed  of  rotation 
of  furnace  hearth  and  temperature.  It  is  then  an  as- 
sured fact  that  the  particular  product  \\ill  receive  the 
specified  treatment  regardless  of  any  of  the  usual  con- 
ditions affecting  a  heat-treating  operation.  Further- 
more, working  conditions  have  been  vastly  improved 
by  the  design  of  the  furnace  with  the  resultant  increase 
in  productive  effort  on  the  part  of  the  furnace  attend- 
ants. 

From  the  electrical  superintendent's  viewpoint  this 
electric  furnace  possesses  other  advantages  worthy  of 
consideration.  For  instance,  owing  to  the  unity  power 
factor  and  high  load  factor  this  equipment  has  mate- 
rially benefited  power-factor  and  load-factor  conditions 
throughout  the  entire  plant. 

The  furnace  was  designed  and  installed  by  the  George 
J.  Hagan  Company,  furnace  and  combustion  engineers. 
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Making  Better  Engineers  of  College  Men 


Power  to  Think  Is  More  Important  than  Mind  Filled  with  Facts — 
Sound  Basis  in  Fundamentals  Necessary — Attitude  of  Service  and 
Co-operation    Most    Desirable   Characteristic   of   Young   Engineer 


M: 


"ANY  constructive  suggestions  for  improv- 
ing the  fitness  of  graduates  of  engineering 
schools  were  given  by  prominent  electrical 
engineers  in  answer  to  a  letter  sent  out 
recently  by  the  educational  committee  of  the  American 
Institute  of  Electrical  Engineers.  Among  these  sugges- 
tions two  stand  prominent.  The  first  is  that  the  college 
should  teach  thoroughly  a  few  fundamentals  rather 
than  impart  a  large  store  of  facts  and  should  drill  the 
student  in  analyzing  any  problem  and  solving  it  by 
applying  these  fundamentals.  The  second  is  that  the 
graduate  should  cultivate  above  other  things  the  atti- 
tude of  service  and  co-operation. 

It  was  asserted  in  nearly  all  the  answers  that  develop- 
ment of  the  power  to  think  is  more  important  than  the 
accumulation  of  information  no  matter  how  great  the 
amount.  The  whole  field  of  engineering  and  of  com- 
merce and  business  demands  analytical  ability  of  the 
highest  order.  Therefore  the  capability  to  analyze  an 
unknown  problem,  first  recognizing  all  the  elements 
present,  and  then  to  progress  step  by  step  in  considering 
each  factor  and  its  bearing  on  the  objective  sought,  is 
a  prime  requirement  for  personal  success  in  engineer- 
ing and  industrj'. 

Fundamentals  Must  Be  Mastered 

Although  it  is  advocated  that  the  students  shall  be 
grounded  in  fundamental  theory,  it  is  not  the  desire  to 
make  them  theorists.  As  one  engineer  expressed  it, 
"Ground  them  thoroughly  in  the  fundamentals  of 
physics  and  mathematics,  both  to  be  taught  by  engineers 
and  not  by  physicists  and  mathematicians."  Another 
letter  brought  out  the  point  that  there  is  need  for  more 
professors  who  are  practical  engineers,  who  have  rubbed 
shoulders  with  the  world  and  who  are  capable  of  doing 
the  jobs  they  are  trying  to  teach  students  to  perform. 

It  is  of  the  utmost  importance  that  there  be  a  certain 
amount  of  business  and  legal  training  in  the  engineer- 
ing curriculum.  The  students  should  be  taught  bank- 
ing, the  laws  pertaining  to  contracts,  accounting  and 
many  aspects  of  business  of  which  the  average  college- 
trained  engineer  knows  little  or  nothing.  In  ever>' 
profession  it  is  the  all-around  men  who  are  at  the  top, 
the  men  who  are  interested  in  and  know  other  special- 
ties besides  their  own.  Anything  which  contributes  to 
the  development  and  accentuation  of  personality  through 
discipline  and  culture  will  eventually  be  more  valuable 
than  that  which  contributes  to  the  equipment  of  the 
specialist.  A  better  knowledge  of  English  is  desirable 
in  order  that  the  engineer  may  express  himself  clearly 
and  definitely  and  put  forward  in  a  concise  manner  the 
reasoning  which  he  has  in  mind. 

The  old  type  of  manual  training  in  colleges  is  con- 
sidered to  be  to  some  extent  a  waste  of  time.  In  place 
of  this  it  is  thought  better  to  have  the  student  do  one 
year's  work  in  some  manufacturing  establishment  or 
in  some  branch  of  practical  engineering  work  allied 
with  the  course  which  he  is  taking. 


Service,  in  the  highest  sense  of  the  word,  was  thought 
by  virtually  all  who  answered  the  letter  to  be  the  basic 
philosophy  that  should  be  impressed  on  the  student  to 
serve  as  a  guide  in  future  work.  After  selecting  the 
work  which  he  will  follow,  the  student  should  put  forth 
untiring  effort  in  preparation  to  become  a  master  of  it, 
with  the  predominating  thought  always  in  mind  to  give 
the  best  service  in  his  ability.  Such  a  resolution  to  give 
sei-\'ice  implies  cheerfulness  in  co-operation,  self-help- 
fulness, determination  and  consideration  for  others. 
This  attitude  outranks  ability  in  every  normal  competi- 
tion. There  may  be  instances  in  which  ability  alone 
might  win,  but  never  in  the  team  work  which  is  neces- 
sary to  modem  industry  and  society.  The  engineer 
must  learn  to  build  up  and  construct,  helping  others 
rather  than  criticising  and  tearing  down,  and  to  get  his 
reward  from  the  co-operative  efforts  of  others  and  the 
confidence  they  place  in  him.  The  supreme  importance 
of  applying  plain  common  sense  in  all  problems  should 
be  constantly  kept  in  mind.  This  common  sense  should 
be  applied  in  all  affairs  of  life,  and  the  student  should 
learn  the  value  of  mixing  with  his  fellows  and  taking 
a  lively  interest  and  active  part  in  all  of  the  affairs  of 
citizenship. 

The  engineer  should  never  cease  to  be  a  student.  The 
time  for  absorbing  knowledge  does  not  end  when  the 
college  course  is  completed,  but  extends  throughout  life. 

Health  is  obviously  essential  to  success,  and  the  im- 
portance of  conserving  the  physical  powers  should  be 
emphasized. 

Interesting  quotations  taken  from  the  replies  are 
made  in  the  following  paragraphs,  the  name  of  the 
writer  preceding  each  quotation: 

B.  G.  Lamme:  "In  the  first  place.  I  find  that  the 
vast  majority  of  technical  graduates  from  our  schools 
have  no  real  grasp  of  fundamental  principles.  These 
principles  may  have  been  taught  to  them,  but  have  gone 
over  their  heads,  or  they  have  not  realized  that  these 
were  fundamental.  The  principal  reason  for  this  lack 
of  realization,  I  think,  lies  in  the  fact  that  the  students 
are  not  trained  in  the  use  of  such  principles.  Possibly 
many  of  them  would  not  have  the  grasp  even  if  they 
were  trained  in  the  use  of  fundamentals,  but  the  gen- 
eral indications  that  I  have  found  are  that  they  have 
never  been  drilled  in  the  use  of  the  fundamental  prin- 
ciples. I  can  cite  several  instances  in  my  own  experi- 
ence which  may  serve  to  illustrate  the  point  I  have  in 
mind. 

One  Man  Who  Used  the  Fundamentals 
TO  Advantage 

"In  my  own  work  in  college,  where  I  took  up  a  course 
in  mechanical  engineering,  the  professor  at  the  head  of 
the  department,  S.  W.  Robinson,  had  a  tremendous  repu- 
tation among  the  boys  as  a  man  who  knew  practically 
everj'thing.  In  other  words,  the  general  feeling  was 
that  he  was  a  'wizard'  in  engineering  matters.  Natur- 
ally,   hearing   such    things,    I    at    first    held    the    same 
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opinion.  However,  as  I  got  to  know  him  better — and 
eventually  I  was  very  close  to  him  in  engineering  mat- 
ters— I  acquired  an  entirely  new  opinion  of  hin:  To 
my  sui-prise,  I  found  that  there  were  a  vast  number  of 
subjects  about  which  he  apparently  knew  little  or  noth- 
ing, but,  nevertheless,  on  such  subjects  he  could  reach 
conclusions  quickly  and  reliably.  For  example,  in  en- 
deavoring to  find  the  source  of  this  abilit>',  and  also 
how  he  got  at  things,  I  devised  from  time  to  time  a 
number  of  special  problems,  which  I  sprang  on  him  on 
suitable  occasions,  usually  in  private.  On  such  prob- 
lems I  had  done  considerable  work  and  had  encountered 
some  difficulty,  which  was  the  occasion  for  presenting 
the  matter  to  him.  I  found  that  in  virtually  all  cases 
when  I  first  presented  such  a  problem  to  him  he  knew 
practically  no  more  about  the  subject  than  I  did,  or 
even  possibly  less,  but  that  almost  invariably,  after  a 
little  study,  he  could  solve  the  difficulty  for  me  and  ex- 
plain it  to  me  clearly.  In  getting  at  how  he  did  it  I 
came  to  the  realization  that  he  simply  relied  upon  a 
few  fundamental  principles  and  that  he  brought  these 
to  bear  directly  on  the  solution  of  the  problems  I  put 
up  to  him.  In  many  cases  I  had  also  gone  over  these 
same  fundamental  principles,  but  had  no  i-ealization 
t.o  what  extent  they  could  serve  as  tools  for  handling 
difficult  work.  Gradually,  in  watching  Professor  Rob- 
inson's work,  I  came  to  the  knowledge  that  his  real 
strength  did  not  come  from  any  broad  general  fund  of 
information,  but  rather  from  the  fact  that  he  had  ap- 
parently a  limited  amount  of  information  of  a  sort  from 
which  he  could  construct  almost  anything  he  wanted. 
This  gave  me  an  entirely  new  idea  of  the  meaning  of 
education.  With  him  it  was  a  case  of  having  a  few 
general-purpose  tools,  which  he  could  use  in  all  manner 
of  ways  to  construct  a  desired  result;  whereas,  com- 
pared with  him,  many  so-called  educated  men  had  a  vast 
collection  of  tools  practically  none  of  which  they  knew 
how  to  use. 

"A  very  broad-spread  idea,  which  should  be  combated, 
is  that  the  boy  takes  a  college  course  for  the  purpose 
of  collecting  information.  This  idea  is  not  only  a 
mistake  but  is  a  very  harmful  mistake.  A  boy  goes  to 
college  for  the  purpose  of  learning  to  use  his  head,  not 
merely  to  fill  it.  Much  of  the  college  training  today 
is  in  the  nature  of  a  filler,  and  much  of  the  filler  is 
worthless  in  the  way  of  future  advantage.  If  the  boy 
is  to  be  an  engineer,  presumably  he  \vill  want  to  lead 
in  something  and  his  future  work  may  consist  largely 
of  things  which  do  not  yet  exist.  Much  that  he  acquires 
at  school  is  simply  the  story  of  what  is  already  done: 
that  is,  it  covers  what  is  already  a  story  of  the  past. 
The  value  of  this  past  work  lies  mostly  in  the  principles 
upon  which  it  is  based,  and  these  principles  are  very 
liable  to  be  carried  into  the  future.  Therefore,  if  the 
college  boy  can  be  trained  to  set  aside  the  vast  mass  of 
facts  and  results  of  the  past  and  simply  recognize  a  few 
fundamentals  upon  which  these  are  based,  he  will  be 
fairly  well  equipped  for  his  future  work." 
Future  of  Different  Lines  Sholtld  Be  Explained 

Carl  Hering:  "During  the  year  preceding  that  in 
which  the  student  must  select  his  particular  branch  of 
engineering  he  ought  to  attend  a  course  of  lectures 
describing  what  each  of  the  diff"erent  branches  of  engi- 
neering comprises ;  that  is,  what  kind  of  work  he  would 
have  to  do,  what  studies  he  would  have  to  take  up,  what 
the  probable  field  for  employment  is,  what  the  possible 
field  of  development  is,  etc.     This  should  embrace  not 


only  the  few  general  branches  of  engineering,  like  elec- 
trical, mechanical,  civil,  mining,  chemistry,  architecture, 
etc.,  but  should  also  include  the  subdivisions;  in  elec- 
trical engineering,  for  instance,  such  subdivisions  as  the 
generation  and  distribution  of  power,  design  and  con- 
struction of  machinery,  telegraphy  and  telephony,  fur- 
naces, electrochemistry,  teaching,  salesmanship,  admin- 
istration, etc.  At  the  end  of  such  a  course  the  student  is 
better  able  to  make  a  correct  choice,  and  his  teacher  is 
better  able  to  advise  him  and  to  sort  out  the  wheat  from 
the  chatf.  A  student  will  always  do  best  in  that  branch 
in  which  he  is  most  interested,  but  he  often  fails  to 
make  the  correct  choice  because  at  the  time  of  making 
it  he  has  too  little  knowledge  of  the  kind  of  work  and 
study  required  in  the  various  branches." 

More  Practical  Professors  Are  Needed 

H.  C.  Heaton  :  "First,  there  is  a  need  for  more  pro- 
fessors who  are  practical  engineers,  who  have  got  out 
and  rubbed  shoulders  with  the  world  and  who  are  capa- 
ble of  doing  the  job  they  are  trying  to  teach  their 
students  to  perform. 

"Second,  in  order  to  secure  practical  teachers  it  will 
be  necessary  to  compete  from  a  monetarj-  standpoint 
with  the  industries,  and  this  means  that  we  have  to  pay 
attractive  salaries  in  the  teaching  profession. 

"Third,  there  should  be  the  closest  co-operation  be- 
tween industry  and  the  institutions  of  learning,  and 
if  necessary,  industry  should  assist  in  liberally  endow- 
ing them,  in  order  to  make  the  fullest  use  of  their  facili- 
ties for  research  work  and  the  development  of  new  fields 
of  progress.  This  alliance  of  science  and  industry 
brought  Germany  to  the  very  pinnacle  of  commercial 
success  just  prior  to  the  war. 

"Fourth,  no  engineering  course  should  be  considered 
complete  without  requiring  the  student  to  do  one  year's 
work  in  some  manufacturing  establishment  or  in  some 
branch  of  practical  engineering  work  allied  with  his 
own  course. 

"It  is  of  the  utmost  importance  to  include  a  limited 
amount  of  business  training  and  legal  training  in  the 
engineering  curriculum.  Engineers  as  a  class  are  de- 
ficient in  knowledge  of  these  subjects. 

"Above  all,  college  spirit  should  tend  toward  de- 
mocracy and  not  to  exclusiveness.  More  than  one  col- 
lege graduate  has  prejudiced  employers  toward  his  kind 
by  consciously  or  unconsciously  cultivating  a  slight  air 
of  exclusiveness." 

Gano  Dunn":  "Ground  students  thoroughly  in  the 
English  language,  a  lack  of  command  of  which  in  WTit- 
ing  and  speaking  is  the  greatest  single  defect  in  the 
college  training  of  most  engineers.  It  is  not  enough 
for  an  engineer  to  be  skilled:  he  must  make  his  skill 
prevail,  and  the  power  and  culture  that  come  from 
familiarity  with  English  are  tremendous  forces  in  the 
success  of  an  engineer." 

E.  H.  Bangs:  'If  some  one  thing  is  needed  now  to 
help  students,  it  would  seem  to  be  that  they  should  know 
more  of  the  truth  about  themselves,  particularly  as  to 
their  location  in  the  picture  and  as  to  its  perspective. 
It  IS  very  doubtful  if  they  generally  appreciate  that  life 
is  a  continuous  educational  process  and  that  nothing 
definitely  separates  the  particular  part  of  life  that  they 
spend  in  college  from  what  went  before  or  what  is  to 
follow.  It  is  simply  a  period  when  it  is  easiest  to  learn 
certain  kinds  of  things,  and  coming  as  it  does  when 
students  have  little  earning  power,  it  is  a  very  conve- 
nient time  to  allow  them  to  concentrate  on  the  accumula- 
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tion  of  knowledge,  in  much  the  same  way  that  kinder- 
gartens are  found  to  be  convenient  for  younger  students. 
That  part  of  their  education  which  they  use  in  their 
profession  could  perhaps  be  obtained  elsewhei'e  and  at 
some  other  period,  but  not  so  easily  and  not  so  effi- 
ciently, and  that  is  the  impelling  motive  for  colleges. 
That  part  of  a  student's  education  which  is  received  in 
college  is  terminated  by  economic  reasons  and  not  by 
the  capacity  of  the  student  to  learn  or  of  the  college  to 
teach." 

Ralph  D.  Mershon:  "Emphasize  reliability.  This 
includes  probity,  of  course.  But  it  also  includes  accuracy 
and   initiative." 

L.  T.  Merwin:  "At  the  risk  of  the  accusation  of 
being  a  gross  utilitarian,  I  would  state  that  the  crite- 
rion of  all  engineering  work  in  the  industrial  world 
today  is  'Will  it  pay?'  This  measuring  rule  is  a  flexible 
one  and  may  involve  a  prophetic  insight  of  the  future 
economic  conditions;  it  may  further  involve  an  ideal- 
istic conception  of  the  value  of  beauty  of  form  and 
arrangement;  or  again  it  may  be  a  discernment  of  the 
value  of  social  and  welfare  relations  in  the  economic  life 
of  the  community.  In  the  last  analysis,  however,  engi- 
neering work  must  pay  or  it  is  futile." 

S.  D.  Sprong:  "Greater  emphasis  should  be  placed  on 
what  may  be  called  the  economics  of  engineering.  That 
is,  generally  speaking,  engineering  is  only  a  means  to 
an  end  and  not  the  end  in  itself,  which  usually  has  a 
place  in  the  economic  structure  of  the  locality  or  cor- 
porate system.  Its  value  will  be  measured  by  how  effi- 
ciently it  articulates  with  the  remainder  of  the  project 
and  its  all-around  economy  as  a  part  of  the  whole." 


Reservoir  Will  Control  the  Flow  of 
the  Chippewa  River 

SEVERAL  interesting  features  are  included  in  the 
license  gi-anted  recently  by  the  Federal  Power  Com- 
mission to  the  Wisconsin-Minnesota  Light  &  Power 
Company  for  a  storage  reservoir  (Project  No.  108)  on 
the  Chippewa  River.  The  reservoir  will  have  a  capacity 
of  approximately  257,000  acre-feet  and  a  water  surface 
of  26  square  miles.  The  water  level  will  be  raised  35  ft. 
at  the  dam. 

The  proposed  method  of  operating  the  reservoir  is 
to  close  the  gates  and  store  water  during  the  high- 
water  period  from  March  to  July.  About  140  sec. -ft. 
will  he  released  during  the  medium  low-water  period 
from  August  to  November,  and  the  remainder,  about 
230,000  acre-feet,  will  be  released  so  as  to  maintain  a 
steady  flow  during  the  months  of  December,  January, 
February  and  March.  In  this  way  the  reservoir  will 
control  virtually  the  entire  flow  of  the  stream.  There 
will  he  added  over  800  second-feet  to  the  flow  of  the 
river  during  the  winter  months  and  about  140  second- 
feet  during  the  medium  low-water  period. 

There  are  three  developed  sites  lielow  the  dam  with 
an  aggregate  installed  capacity  of  53,200  kw.,  one  of 
which  is  the  Wissota  plant.  There  are  also  eight 
undeveloped  sites  with  an  aggregate  head  of  247  ft., 
two  of  which  are  owned  by  the  company.  All  of  these 
plants  will  be  benefited  by  the  proposed  storage  reser- 
voir. Under  the  method  of  regulation  as  described,  the 
total  output  of  the  three  developed  sites  will  be 
increased  8  to  12  per  cent.  The  amount  of  continuous 
power  available  will,  however,  be  increa.sed  about  70 
per  cent. 


Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry-  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Experiences  with  Ungrounded  Secondaries 

To  the  Editors  of  the  Electrical  World: 

The  writer  believes  that  it  would  be  of  great  benefit 
to  municipalities  to  ascertain  the  risk  to  life  and  danger 
of  fire  that  result  from  the  failure  of  central-station 
companies  to  ground  the  secondaries  of  their  ti-ans- 
formers.  It  would  be  worth  while  to  get  an  expression 
of  opinion  from  those  experienced  in  the  field  on  a 
matter  of  such  vital  interest,  especially  when  the  points 
suggested  below  are  considered. 

In  one  case  with  which  the  writer  is  familiar  the 
central-station  company  gives  a  straight  two-wire, 
single-phase,  60-cycle,  110-volt  service  from  a  2,300- 
volt  distribution  network,  no  three-wii-e,  220-volt 
service  being  given.  The  secondary  is  not  grounded  in 
any  manner  whatever.  The  core  of  each  transformer 
is,  however,  grounded,  the  idea  being  that  in  event  of 
surge  from  lightning  in  the  primary  circuit  it  will 
flash  over  to  the  core  first,  as  the  insulation  between 
the  core  and  the  primary  in  the  transformer  is  made 
much  weaker  than  between  the  primary  and  the 
secondary.  This  theory  does  not  seem  correct  in  view 
of  the  fact  that  during  thunderstorms  chandeliers  have 
repeatedly  "cracked"  and  shot  out  fire  caused  by  strokes 
of  lightning,  to  say  nothing  of  the  fire  danger  arising 
from  the  severe  strain  on  insulation  behind  the  walls 
and  floors  of  the  dwelling. 

In  addition  to  this,  repeated  shocks  have  occurred 
when  turning  on  lamps  where  the  floor  was  damp  and 
the  fiber  insulation  of  the  socket  was  moist,  as  in  cel- 
lars, garages,  etc.  On  investigating  a  small  blue  spark 
was  found  to  jump  about  ii  in.  from  either  side  of 
the  line  to  ground,  showing  there  was  static  leakage 
through  the  transformer  and  also  revealing  the  fact 
that  all  the  wiring  was  under  a  strain  of  about  2,300 
volts  to  ground,  a  potential  much  higher  than  the  insu- 
lation was  designed  to  withstand.  There  is  little  doubt 
that  this  is  detrimental  to  the  rubber  insulation  of 
wires  installed  in  conduit  where  it  is  grounded.  If  it 
is  not  grounded,  the  conduit  will  become  more  or  less 
charged  above  earth  potential. 

The  writer  knows  of  one  particular  case  where  the 
insulation  on  a  small  1-hp.  motor  directly  connected  to 
a  water  pump  was  broken  down  by  this  strain  of  2,300 
volts,  the  frame  of  the  motor  being  grounded  through 
the  water  pipes  running  to  the  pump.  In  the  event 
of  lightning  striking  a  primary  circuit  it  is  needless 
to  say  that  the  strain  of  2,300  volts  to  ground  is 
greatly  exceeded  and  there  is  a  danger  of  breakdown 
altogether,  which  would  allow  the  primary  current  to 
flow  directly  into  the  secondary. 

The  writer  believes  that  the  only  safe  and  humane 
course  is  for  central-station  companies  to  ground  their 
secondaries,  even  if  it  will  cost  them  something;  then 
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all  this  e.xce.ss  voltage  will  be  drained  off  to  ground. 
This  subject  has  been  up  numerous  times  for  discussion. 
Is  it  not  time  that  real  laws  were  made  and  enforced? 
Prevention  is  safer  than  damage  suits.  Advice  as  to 
how  to  proceed  to  get  the  central-station  companies  to 
eliminate  this  life  and  fire  hazard  would  be  appreciated. 
It  would  seem  that  the  state  inspector  ought  to  have 
power.  V.  Des  Roches, 

Electrical  Engineer. 
Matthews    Engineering   Company, 
Sandusky,  Ohio. 

The  Doctor  Must  Go  to  the  Patient 

To  the  Editors  of  the  Electrical  World: 

During  the  war  public  utilities  were  forced  by  neces- 
sity to  incur  greatly  increased  costs  not  only  for  labor 
but  in  capital  expenditure.  These  capital  charges  can- 
not be  made  to  vanish  at  one  stroke  of  a  pen  or  one 
flourish  of  a  magic  wand.  It  is  evident  from  a  com- 
mercial standpoint  that  the  central-station  industry 
is  now  suffering  from  a  muscle-bound  sales  effort.  For 
this  there  are  two  reasons :  First,  during  the  war  and 
for  a  short  time  afterward  the  service  was  not  sold 
but  demanded;  second,  when  deflation  came  its  reflec- 
tion on  the  central-station  industry,  with  its  idle  equip- 
ment upon  which  charges  must  be  met,  was  marked. 

The  average  manager  is  prone  to  read  monthly  re- 
ports and  balance  sheets  and  then  to  lie  awake  at  night 
figuring  what  can  be  done  to  meet  the  steadily  growing 
red  figures  or  the  disappearing  black  ink.  He  awakens 
some  morning  just  after  the  first  of  the  month  feeling 
that  he  must  do  something  and  proceeds  to  the  office  to 
cut  down  the  commercial  force.  Next  he  starts  to  cut 
minor  employees,  with  a  resultant  small  decrease  in 
the  payroll.  Then  he  waits  for  business  to  come  back. 
Right  here  commences  the  real  story.  In  the  first  place, 
business  does  not  come  back  of  its  own  accord.  It  is 
true  that  certain  economic  conditions  influence  its 
course,  but  none  the  less  we  must  get  out  and  bring 
it  back.  One  would  not  expect  a  sick  man  to  run  to 
the  hospital. 

The  problem  faced  by  central-station  commer'cial  men 
is  how  to  bring  business  back.  First,  put  the  commer- 
cial men  to  work.  Make  sure  that  the  right  men  are 
on  the  job  and  receive  the  sympathy  and  encouragement 
that  a  human  being  needs.  Commercial  men  need  this 
more  than  any  one  else  in  the  organization  because 
when  a  customer  has  a  real  or  imaginary  grievance, 
and  even  if  he  indulges  in  abuse,  the  commercial  man 
must  maintain  his  balance  and  be  tactful.  He  must 
stand  under  fire  and  turn  a  "knocker"  into  a  "booster." 
It  is  his  personality  and  tact  that  turn  a  liability  into 
an  asset.  The  banker  may  say  that  you  cannot  cap- 
italize on  assets  of  that  kind,  and  they  do  not  make  a 
direct  showing  on  the  balance  sheet;  but  the  experienced 
manager  knows  the  value  of  such  an  asset  when  he  goes 
to  the  city  council  or  utility  commission  with  a  case 
for  decision.  Actual  instances  could  be  cited  where  such 
a  public  policy  has  worked  wonders  in  some  important 
case. 

Just  putting  commercial  men  in  the  field  and  giving 
them  encouragement  and  sympathy  will  not,  however, 
accomplish  the  desired  result  alone ;  it  only  helps.  The 
commercial  man  must  be  an  engineer  with  tact  who  can 
see  a  proposition  through  the  eyes  of  a  business  man 
and  place  himself  in  the  position  of  the  buyer  and  the 
seller.  The  central-station  commercial  man  is  often  too 
much  inclined  to  give  his  prospective  customer  a  long 


letter  or  report  full  of  details.  Although  this  is  desir- 
able for  office  records  and  sometimes  influences  the 
customer,  it  will  be  found  far  more  desirable  to  present 
figures  as  briefly  as  possible  since  a  business  man 
thinks  in  abstract  figures.  The  representative  of  the 
central-station  company  is  not  only  selling  a  service  but 
he  is  selling  a  gilt-edge  security  with  a  larger  financial 
return  than  his  customer  can  obtain  in  any  other  way 
and  is  placing  the  equity  in  the  customer's  own  hands. 

To  illustrate,  suppose  you  have  a  prospective  cus- 
tomer whose  operating  expense  with  his  own  plant  is 
$50,000  a  year,  and  your  estimate  of  operating  expense 
on  electric  drive  with  purchased  energy  is  $45,000, 
making  a  difference  in  favor  of  electric  drive  and  pur- 
chased energy  of  $5,000  per  year.  The  cost  of  equip- 
ment with  electric  motors  and  other  apparatus  to  use 
electric  power  would  be  $20,000,  and  the  customer 
maintains  that  the  cost  of  electrification  is  too  great. 
You  are  asking  this  man  to  spend  $20,000  to  make  a 
saving  of  $5,000  a  year,  or  a  reduction  of  his  operating 
expenses  of  only  10  per  cent. 

Now,  suppose  you  went  to  this  same  man  and  told 
him  you  could  sell  him  a  security  that  would  return 
25  per  cent  on  his  investment,  and  that  in  addition  you 
would  place  in  his  hands  under  his  owti  control  tangible 
property  amounting  in  value  to  the  full  amount  of  the 
investment  you  were  offering.  \Miat  would  happen? 
He  would  either  think  you  were  crazj'  or  he  would  lock 
the  door  and  open  the  safe. 

But  as  a  matter  of  fact  the  central-station  company's 
representative  is  not  only  selling  a  service  but  is  also 
selling  a  security  with  a  large  return  on  the  investment 
and  with  no  chance  of  losing  the  equity.  Where  can 
one  find   such   an   investment   elsewhere? 

Selling  electric  service  is  a  man-sized  job,  yet  any 
one  with  adequate  knowledge  and  experience  can  bring 
the  sick  Mr.  Business  back  to  health  by  giving  him  the 
greatest  of  all  tonics,  a  larger  return  upon  his  invest- 
ment.    But  the  doctor  must  go  to  the  patient. 

Worcester,  Mass.  W.  J.  KYLE. 


Electrification  of  French  Industries 

To  the  Editors  of  the  ELECTRICAL  WORLD: 

French  electrical  works  are  now  busy  with  orders 
booked  that  compare  favorably  with  those  of  the  pre- 
vious year.  This  satisfactory  situation  is  partly  due 
to  the  electrification  of  many  enterprises  in  continua- 
tion of  the  movement  started  during  the  war  on  account 
of  the  perplexing  fuel  problem.  These  works  are  now 
being  comp'eted,  but  chiefly  in  the  reconstruction  of 
the  devastated  industries  in  northern  France,  which 
will  be  electrified  on  a  scale  hitherto  quite  unknown. 

Steam-operated  central  stations  are  being  erected  in 
the  neighborhood  of  the  coal  mines  and  thus  guarantee 
the  most  economical  generation  of  electrical  energy 
possible  in  these  districts.  Numerous  new  installations 
are  responsible  for  a  steadily  increasing  demand. 

Keeping  pace  with  this  electrical  development,  im- 
ports are  considerable,  and  Switzerland  especially  is 
profiting  by  this  situation,  supplying  much  of  the 
material  required,  particularly  dynamo-electric  ma- 
chines and  transformers. 

It  may  be  mentioned,  too,  that  the  Belgian  electrical 
industry  is  working  under  very  favorable  conditions 
at  present,  employing  on  an  average  nearly  one-third 
more  workmen  than  in  1913.  Henry  L.  Geissel. 

Beaurivage.  Thoune,  Switzerland. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Eflfect  of  Temperature  on  High-Voltage 
Underground  Cables 

A  RECENT  study  of  high-tension  cables  seems  to 
point  out  clearly  that  high  temperatures  cause  fail- 
ures, but  that  the  cables  fail  more  frequently  while 
cooling  than  they  do  at  the  highest  temperature  of  the 
day.  In  this  study  a  record  was  kept  of  the  total  num- 
ber of  short  circuits,  cable  failures  and  interruptions 
on  the  13,000-volt  electric  system  in  Baltimore  for  the 
years  1914  to  1920,  both  inclusive.  An  interruption  was 
recorded  whenever  service  was  cut  off  from  a  cus- 
tomer owing  to  a  short  circuit  on  the  13,000-volt  system. 
It  was  noted  that  the  frequency  of  short  circuits  varied 
for  different  months  of  the  year,  being  greatest  during 
the  summer  m.onths.  In  order  to  show  just  what  in- 
fluence the  different  seasons  of  the  year  have  all  of 
these  failures  were  combined  in  one  curve  (Fig.  1). 

It  will  be  seen  that  the  line  showing  the  number  of 
cable  failures  has  the  same  general  shape  as  the  one 
showing  the  mean  average  tempei-ature,  e.xcept  during 
November  and  December,  this  being  the  season  of  peak 
load,  which  causes  extra  heating  in  the  cables  and 
partially  offsets  the  cooling  effect  of  the  atmosphere. 

The  study  having  shown  that  a  large  percentage  of 
cable  failures  are  due  to  the  effect  of  temperature,  an 
endeavor  was  made  to  determine  in  what  way  this  effect 
takes  place.  For  several  years  it  has  been  realized  that 
the  dielectric  loss  of  high-voltage  paper  insulated  cables 
increased  with  the  temperature,  and  in  most  cables  manu- 
factured more  than  five  years  ago  the  dielectric  loss 
increased  so  rapidly  that  in  many  cases  the  effect  became 
cumulative  and  the  temperature  increased  much  more 
than  in  proportion  to  the  load,  many  failures  resulting. 
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FIG.  1 — NUMBER  OF  CABLE  FAILURES  IS  HIGHEST  DURING 
HOT  WEATHER 

However,  cables  that  are  manufactured  today  are  com- 
paratively free  from  this  trouble  owing  to  the  lower 
dielectric  lo.ss  at  the  higher  temperatures  resulting 
from  the  use  of  better  insulating  materials.  Moreover, 
on  plotting  the  curve  in  Fig.  2  showing  the  number  of 
failures  that  occurred  during  the  summer  at  each  hour 
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of  the  day,  it  was  noted  that  the  failures  did  not  always 
occur  during  the  heavy-load  period  when  the  cables 
were  hottest,  but  on  the  contrary,  the  failures  more 
often  occurred  during  the  light-load  period.  Not  only 
does  the  maximum  number  of  failures  occur  during  the 
period  of  light  load,  but  the  tendency  is  for  them  to 
occur  when  the  load  is  decreasing  and  the  cables  are 
cooling  off.  Of  course,  the  temperature  of  the  duct 
line  does  not  drop  as  soon  as  the  load  decreases  on  the 
cable,  but  the  temperature  of  the  copper  starts  to  drop 
as  soon  as  the  load  starts  to  drop. 

The  conclusion  drawn  is  that  the  change  in  tempera- 
ture causes  expansion  and  contraction  of  the  conductors 
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FIG.  2 — GREATEST  NUMBER  OF  FAILURES  OCCURS  AS  CABLE  IS 
COOUNG  FROM  HIGH  TEMPERATURE 

and  insulation,  which  sets  up  a  movement  in  the  cable 
and  causes  the  failures.  This  theory  is  strengthened  by 
the  fact  that  most  of  the  failures  occurred  in  manholes 
and  exposed  sections  of  the  cables,  usually  at  bends. 
It  is  quite  evident  that  most  of  these  failures  were  due 
to  the  effects  of  tempei-ature  and,  since  the  temperature 
in  the  manholes  is  usually  lower  than  that  in  the  ducts, 
temperature  has  some  other  effect  tending  to  cause  fail- 
ures other  than  that  of  increasing  the  dielectric  loss. 
The  conductors,  on  account  of  their  spiral  form,  would 
tend  to  open  up  as  they  expand  and  draw  together  as 
they  contract,  which  effect  would  be  to  exaggerate  at 
bends,  and  very  probably  many  cable  failures  have  been 
due  to  this  cause.  R.  H.  Lang, 

Chief  Operator. 
Consolidated  Gas,  Electric  Light  &  Power  Company, 
Baltimore,  Md. 

Installation  Test  on  Watt-Hour  Meters 

A  SIMPLE  and  reliable  method  of  making  installa- 
tion tests  on  watt-hour  meters  is  used  by  the 
writer.  This  method  checks  the  connections  of  instru- 
ment transformers  and  meter,  the  accuracy  of  meter 
and  the  power-factor  condition  of  the  circuit.  Only  a 
rotating  standard  and  a  load  box  are  required  for  the 
test.  The  line  on  which  the  meter  is  installed  must 
be  carrying  a  load.  To  help  in  the  explanation  of  the 
method  the  accompanying  drawing  has  been  made.  It 
shows  the  correct  connection  of  a  watt-hour  meter  and 
potential  and  current  transformers.  It  shows  also  the 
rotating  standard  with  leads  numbered.  Use  the  1-amp. 
coil   of  the   rotating   standard   whenever  possible  and 


572 


ELECTRICAL     WORLD 


Vol.  78,  No.  12 


the    220-volt    coil    for    checking    voltage    on    potential 
transformers  for  the  first  time. 

1.  The  first  step  is  to  note  that  the  meter  is  run- 
ning. 

2.  Is  meter  connected  to  the  right  potential  trans- 
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CONNECTIONS   FOR  CHECKING  INSTALLATION    OF 
WATT-HOLTR  MBTTER 

formers?     Open  the  potential  test  links  1,  2,  3  and  4. 
If  the  rotation  stops,  these  are  the  correct  transformers. 

3.  Is  the  meter  connected  to  the  right  current  trans- 
formers? Short-circuit  the  upper  studs  of  the  current 
links  5,  6,  7  and  8.  Open  the  links.  If  the  rotation 
stops,  these  are  the  right  current   transformers. 

4.  Is  each  element  of  meter  operating?  Open  test 
link  1  and  note  direction  of  rotation.  Close  link  1 
and  open  link  4;  also  note  direction  of  rotation. 

5.  Ai-e  current  transformers  correctly  connected  on 
2,400-volt  side?  The  leads  with  polarity  marks  should 
be  connected  to  the  incoming  side  of  the  bus  or  line. 

6.  Are  potential  transformers  correctly  connected 
on  2,400-volt  side?  Check  polarity  marks  and  see  that 
same  relative  connection   is  made  on  the  110-volt  side. 

7.  Are  potential  transformers  giving  110  volts, 
three-phase,  or  110  220  volts,  single-phase?  Connect 
leads  19  and  20  to  studs  of  link  10  and  open  10.  Touch 
leads  17  and  18  to  1  and  2,  to  3  and  4  and  1  and  4. 
If  single-phase  110  220  volt,  speed  in  first  two  cases 
will  be  one-half  speed  in  last  case. 

8.  Are  leads  from  potential  transformers  connected 
to  corresponding  leads  on  meter?  Connect  curent  coil 
(leads  19  and  20)  of  rotating  standard  to  top  and  bot- 
tom stud  of  link  10.  To  test  potential  wire  9  connect 
potential  lead  of  standard  17  to  link  9  and  lead  18 
to  link  1.  No  rotation  shows  that  the  wire  connects 
from  1  to  9,  which  is  correct.  Similarly  touch  17  to  2 
and  3,  and  18  to  13  and  16.  No  rotation  indicates  cor- 
rect connection.  Again,  connect  17  to  4  and  18  to  12. 
No  rotation   indicates  correct  connection. 

9.  Are  proper  leads  run  from  the  current  transform- 
ers to  the  meter  current  coi'.s?     If  no  indicating  instru- 


ments are  in  the  current  circuit    ( links  13,  14,  15  and 

16  are  connected  together  and  grounded),  the  secondary 
side  of  the  load  box  (with  primary  open)  should  be 
connected  to  links  14  and  15.  Place  potential  leads  17 
and  18  across  potential  links  1  and  2.  Touch  lead  17 
to  link  5  and  lead  18  to  link  10.  No  rotation  indi- 
cates that  this  current  wire  is  correct.     Likewise  touch 

17  to  6  or  8  and  touch  18  to  ground.  No  rotation 
indicates  correct  connection.     Then  touch  17  to  7  and 

18  to   11.     No  rotation   means  correct  connection. 

10.  To  determine  if  a  current  lead  is  grounded.  First, 
to  test  the  lead  which  runs  from  5  to  10,  short-circuit 
top  studs  of  links  5  and  6.  Open  links  5  and  10.  Con- 
nect 19  and  20  across  link  11  and  open  this  link.  Touch 
lead  17  to  1  and  touch  18  to  open  link  10  at  wire 
coming  from  5  (not  at  meter).  No  rotation  indicates 
no  ground.  Likewise  the  other  lead  from  8  to  11  may 
be  tested. 

11.  Make  calibration  test  in  usual  way.  Meter 
should  be  tested  from  test  links  and  not  at  meter  studs. 
Each  element  is  tested  separately  and  finally  in  series. 
The  load  impressed  on  each  element  is  100  per  cent,  50 
per  cent  and  5  per  cent.  Never  remove  meter  covers 
except  to  make  calibration  correction. 

The  tests  described  can  be  simplified  greatly  and  ex- 
tended to  indicating  instruments,  etc.    The  tester  should 
be  given  a  chart  showing  results  to  be  expected  from 
various  connections  of  meters  and  transformers. 
Texas  Power  &  Light  Company,         A.  R.  Happoldt. 

Dallas,    Tex. 

Disconnecting  Switch  Operated   in 
Shallow  Compartment 

A  DISCONNECTING  switch  which  may  be  installed 
and  operated  in  a  very  shallow  switch  compartment 
has  recently  been  developed.  In  this  switch  the  discon- 
necting blades  are  mounted  on  a  frame  which  is  set  in  a 


SWITCH  BLADES 
SLIDE   I'P  A.ND  DOWN 

SO  THAT  A 

DEEP  COMPARTMENT 

IS  NOT  REQUIRED 


vertical  dii-ection  to  make  or  break  the  circuit.  Opera- 
tion of  the  switch  is  accomplished  by  means  of  a  handle 
geared  to  a  rack  which  carries  the  frame  holding  the 
movable  contacts.  A  patent  has  been  issued  on  this 
switch. 


September  17.  1921 


ELECTRICAL    WORLD 


573 


Diagram  to  Simplify  Connecting 
Commutator  of  Series  Motor 

IX  WIXDING  a  direct-current  motor  it  is  very  impor- 
tant that  the  connections  are  correctly  made  from 
the  windings  to  the  commutator.  A  diagram  for  show- 
ing just  how  to  make  these  connections  should  be  drawn 
up  beforehand  to  avoid  mistakes.  The  accompanying 
illustration  shows  such  a  diagram  made  for  a  series 
motor.  In  order  to  fill  in  the  diagram,  if  the  wind- 
ings are  not  too  badly  damaged,  it  is  the  common 
practice  of  the  winder  to  note  the  throw  of  the  leads 
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WINDING  DIAGRAM  AND  INFORMATION  FOR  A  SERIES-TYPE  MOTOR 

from  coil  to  commutator  bar  while  stripping  the  wind- 
ings, and  in  this  way  get  the  desired  information. 
This  method  cannot  be  entirely  re'ied  upon  as  there  is 
a  possible  chance  that  the  winding  was  connected  wrong 
when  it  was  originally  wound,  either  in  the  repair 
shop  or  the  factory.  The  only  safe  way  is  to  get  this 
winding  information  from  the  maker  of  the  motor. 

The  diagram  as  illustrated  has  been  worked  out 
to  show  each  detailed  step  and  to  give  all  necessary 
information  in  such  a  form  as  to  be  readily  under- 
stood, so  that  the  average  winder  can  intelligently  use 
it  in  winding  an  armature  and  feel  sure  that  the  work 
is  being  done  correctly.  The  final  form  of  this  diagram 
herein  was  the  result  of  a  careful  study  of  a  number  of 
criticisms  on  previous  diagrams  and  was  adopted  onl.v 
after  being  modified  and  changed  in  line  with  numer- 
ous suggestions  made  by  practical  men  familiar  with 
this  line  of  work. 

In  rewinding  motors  and  filling  out  these  diagrams 
the  following  points  should  be  kept  in  mind :  Series 
motors  are  usually  laid  out  for  a  wave  or  two-circuit 
tyf)e  of  winding.  They  may  be  wound  with  either  a 
right-hand  or  left-hand  coil.  A  right-hand  coil  is  one 
where  the  leads  come  out  from  the  right  side  of  the 
coil  when  holding  the  coil  with  the  portion  to  be  placed 
in  the  bottfim  of  slot  toward  the  holder  and  with  the 
air-gap  side  of  the  coil  uppermost.  A  left-hand  coil 
is  one  where  the  lead.s  come  out  of  the  left  side  of 
the  coil  when  holding  the  coil  with  the  air-gap  side 
of  the  coil  uppermost.  Armatures  of  the  two-circuit 
type  may  be  wound  either  progressive  or  retrogressive. 
A  progressive  wave  or  two-circuit  winding  is  one  in 
which  the  throw  of  the  coil  lead  is  one-half  a  commu- 
tator bar  greater  than  half  way  around  the  commutator. 
V   retr'igres.sive  wave  or  two-circuit   winding  is  one  in 


which  the  throw  of  the  coil  lead  is  one-half  a  bar  less 
than  half  way  around  the  commutator.  For  example, 
with  135  commutator  bars,  a  progressive  winding  has  a 
■  lead  throw  of  (135  -f  1)  ^  2  =  68  bars  or  1  and  69. 
A  retrogressive  winding  has  a  lead  throw  of  (135  — 
1)  ^  2  =  67  bars  or  1  and  68.  The  wave  or  two- 
circuit  windings  always  require  an  odd  number  of 
commutator  bars.  When  an  even  number  of  coils  per 
slot  are  used  there  will  always  be  an  idle  or  dead  lead. 
WTien  an  odd  number  of  coils  per  slot  are  used  and 
there  are  an  even  number  of  slots  on  the  armature 
there  will  always  be  an  idle  or  dead  lead.  When  an  odd 
number  of  coils  i>er  slot  are  used  and  there  are  an  odd 
number  of  slots  on  the  armature  there  will  never  be  an 
idle  or  dead  coil. 

The  alignment  of  the  armature  slots  or  teeth  with 
respect  to  the  commutator  mica  or  bar  is  as  follows : 
(1)  With  the  coil  throw  even  and  the  lead  throw  even, 
the  center  line  of  the  tooth  will  line  up  with  the  center 
line  of  the  mica;  (2)  with  the  coil  throw  odd  and  the 
lead  throw  odd,  the  center  line  of  the  slot  will  line  up 
with  the  center  line  of  the  bar;  (3)  with  the  coil  throw- 
even  and  the  lead  throw  odd,  the  center  line  of  the 
tooth  will  line  up  with  the  center  line  of  the  bar;  (4) 
with  the  coil  throw  odd  and  the  lead  throw  even,  the 
center  line  of  the  slot  will  line  up  with  the  center  line 
of  the  mica.  John  S.  Dean. 

Motor  Engineering  Department. 
Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 


System  for  Inspecting  Motors  and 
Equipment 

IX  ORDER  that  inspectors  of  motor  equipment  in 
industrial  plants  may  not  neglect  any  details,  it  is 
well  to  issue  or  post  directions  which  may  serve  as  a 
reminder.  The  directions  may  be  worked  up  in  the 
form  of  instruction  sheets  or  as  a  blueprint,  a  copy 
being  given  to  each  inspector. 

Not  only  is  it  a  good  idea'  to  be  sure  the  inspectors 
are  uniformly  instructed  as  to  what  troubles  to  look  for 
and  their  possible  remedies,  but  it  is  also  a  good  prac- 
tice to  alternate  the  inspectors  weekly.  This  arrange- 
ment gives  them  a  change  of  work  and  also 
allows  each  man  the  chance  of  discovering  some  possible 
trouble  overlooked  by  the  last  inspector.  The  element 
of  competition  which  enters  through  this  method  is 
helpful  in  insuring  efficient  and  thorough  work. 

It  has  also  been  found  advisable  to  use  a  trouble 
card  containing  information  on  the  following  points: 
motor,  location,  pulley,  belt,  base  bolts,  oil  gages,  com- 
mutator, brushes,  .springs,  leads,  temperature,  line,  re- 
lays, switch,  and  starter  contacts.  Space  for  "remarks," 
for  the  in.spector's  signature  and  for  the  date  is  pro- 
vided. The  inspector  enters  the  nature  of  the  trouble, 
and  when  it  has  been  attended  to  the  card  is  signed  by 
the  mechanic  doing  the  work. 

Another  check  on  inspection  which  has  been  found 
helpful  is  to  have  tacked  up  near  each  motor  a  printed 
card  with  a  small  blank  space  for  everj-  day  in  the  next 
three  or  six  months.  The  inspector  when  he  inspects 
the  motor  or  other  apparatus  marks  in  the  date  on  the 
proper  square.  This  method  gives  a  check  on  the  time 
the  inspection  was  made  when  compared  with  the  report 
turned  in  to  the  electrical  or  other  department. 

One  plant  also  requires  the  superintendent   to  make 
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a  very  thorough  inquiry  into  the  cause  of  every  motor 
shutdown.  If  the  shutdown  could  have  been  avoided,  or 
if  the  blame  falls  on  the  electrical  department,  the  result 
is  in  the  nature  of  a  warning.  Efficiency  in  inspection 
work  simply  means  that  the  inspectors  must  pay  careful 
attention  to  their  work  and  see  that  repairs  are  re- 
ported promptly.  There  is  a  tendency  to  neglect  motors 
that  are  difficult  to  get  at,  such  as  those  suspended  from 
a  ceiling  or  installed  in  dark  places.  These  motors  are 
particularly  the  ones  which  should  not  be  neglected, 
and  a  good  inspector  will  make  every  effort  to  do 
thorough  work,  regardless  of  the  location  of  the  equip- 
ment. If  the  inspection  work  is  done  properly,  there 
should  be  very  few  shutdowns  of  motors.  In  one  large 
plant  operating  in  New  York  State  and  using  125 
motors,  rated  at  from  1  hp.  to  50  hp.,  there  has  been 
only  one  actual  shutdown  during  working  hours  in  a 
year's  time.  That  particular  case  was  due  to  dust  in  a 
woodshop  motor  getting  into  a  bearing  and  stopping 
the  oil  ring  and  so  overheating  the  sleeve.  In  almost 
every  plant  inspection  will  be  found  to  pay  both  by  the 
reduction  of  motor  shutdowns  during  working  hours 
and  by  the  reduction  of  motor  upkeep  costs  due  to 
trouble  with  bearings.  It  also  means  a  reduction  of 
rotor  and  starter  repairs.  H.  S.  Rich. 

East  Berlin,  Conn. 


Symmetrical  and  Economical  Factory 
Lighting  Installation 

TO  PROVIDE  unifoi-m  lighting  in  one  of  the  sections 
of  the  Graton  &  Knight  factory  constructed  during 
the  war,  and  to  avoid  undue  expense  in  overhead 
fittings,  the  symmetrical  layout  shown  in  the  accom- 
panying photograph  was  adopted.  Lamps  are  spaced 
10   ft.   apart   longitudinally   and   8    ft.   apart   laterally. 


GAS-FIl.LKD  100-WATT  LAMI'S  SPACED  8  FT.  X  10  FT.,  9J  FT. 
ABOVE  FLOOR,  GIVE  5.5  FT.-CANDLES  ON  WORKING  PLANE 

100-watt  gas-filled  incandescents  of  the  bowl-enamel 
type  being  installed  in  Holophane  reflector-refractors 
at  a  height  of  9  ft.  6  in.  above  the  floor.  For  the 
horizontal  runs  No.  14  rubber-covered  wire  is  used. 
No.  16  rubber-covered  wire  making  the  drop  to  each 
unit.      One-half-inch    horizontal    rigid    conduit    is    em- 


ployed, and  the  spacing  adopted  between  lamps  enabled 
this  pipe  to  be  installed  with  very  little  cutting  on 
the  job.  On  a  working  plane  30  in.  above  the  floor 
measurements  show  an  intensity  of  illumination  of  5.5 
ft.-candles.  A  mill-white  paint  on  ceiling,  walls  and 
piping  adds  greatly  to  the  efficiency  of  illumination. 


METHOD  OF  HANGING  LAMPS  AT  UNIFORM  HEIGHT 

A  feature  of  this  installation  is  the  means  employed 
in  mounting  the  fixtures  so  as  to  bring  the  lamps  into 
the  same  plane  9  ft.  6  in.  over  the  floor.  The  location 
in  the  top  story  of  this  mill-type  factorj'  building  pre- 
sented a  problem  of  fixture  suspension  from  a  beamed 
ceiling  with  a  variation  in  elevation  of  about  2  ft. 
from  walls  to  the  center  of  the  building,  where  the  roof 
drains  are.  The  method  shown  in  the  sketch  was 
adopted  and  pi-oved  entirely  satisfactory  and  econom- 
ical in  construction.  A.  H.  Magnuson, 

Electrical  Engineer. 
Graton  &  Knight  Manufacturing  Company, 

Worcester,  Mass. 

Regular  Motor  Inspection  Cuts  Lost 
Machine-Hours  80  per  Cent 

CONCRETE  proof  of  the  value  of  systematic  motor 
inspection  is  evident  in  the  records  of  the  Acme 
Wire  Company,  New  Haven,  Conn.  Before  regular 
inspection  was  started,  in  September,  1919,  the  average 
.'jpindle-hours  lost  on  account  of  motor  repairs  in  a  sec- 
tion of  the  factoiy  amounted  to  5,250  per  week.  About 
100  direct-current  motors,  rated  at  i  hp.,  operating  at 
240  volts  and  running  1,700  r.p.ni.  in  continuous  dav 
and  night  service,  were  involved.  These  motors  were 
individually  connected  to  machines,  and  for  two  years 
motors  had  been  repaired  after  trouble  developed,  onb' 
superficial  inspection  being  given  during  operation.  In 
view  of  the  foregoing  lost  time  it  was  decided  to  adopt  a 
regular  inspection  program  planned  to  forestall  motor 
failures  as  far  as  possible.  The  scheme  was  imme- 
diately eff^ective,  and  as  a  result  the  lost  spindle-hours 
due  to  motcr  troubles  have  been  reduced  80  per  cent. 

Over  the  week-end  of  Sept.  20,  1919,  about  25  per 
cent  of  the  motoi-s  were  taken  out,  overhauled  and  re- 
stored to  service.  In  one  week  the  lost  time  fell  to 
2,400  spindle-hours.  Twenty-five  per  cent  more  were 
overhauled  during  the  next  week-end.  The  accompany- 
ing chart  shows  a  general  decrease  in  spindle-hours  lost 
through  the  remainder  of  1919  and  to  the  spring  of 
1920,  when  a  range  of  weekly  losses  running  well  below 
750  spindle-houi-s  was  attained.  The  trend  of  the  curve 
argues  well  for  preventive  systematic  inspection. 
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The  plan  is  to  subject  each  motor  to  the  maintenance 
inspection  every  six  months.  To  that  end  motors  are 
inspected  at  the  rate  of  four  a  week,  so  that  the  entire 
lot  is  rotated  every  twenty-five  weeks.  The  program 
followed  is  to  take  the  motors  apart,  wash  the  field 
coils  with  gasoline,  note  if  leads  are  chafed  and  wash 
with  gasoline,  shellac  the  outside  of  the  field  coils  to 
keep  oil  out  of  the  windings,  examine  bearings  and  look 
for  stuck  rings,  micrometer  worn  shafts,  wash  arma- 
tures with  gasoline  followed  by  shellacking,  turn  down 
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commutator  bars  and  undercut  the  mica,  clean  commu- 
tators, test  resistance  between  segments  and  test  for 
incipient  grounds  between  segments,  winding  and 
frame. 

Once  a  week,  or  after  running  for  120  hours,  all 
motors  in  service  are  examined  at  close  range  for  oiling 
conditions  and  overheating.  The  system  of  "antici- 
patory" maintenance  described  above  is  carried  out 
under  the  direction  of  Mario  Bozzi,  electrician  of  the 
Acme  Wire  Company. 
Boston,  Mass.  Field  Editor  Electrical  World. 


Adapting  Alternating-Current  Heater 
to  Direct-Current  Operation 

SOME  trouble  was  experienced  with  the  thermostat 
of  a  hot-water  heater  after  changing  over  from 
alternating  to  direct  current  in  a  Pennsylvania  factorj-. 
The  heater,  a  1,500-watt  three-heat  device  of  the  im- 
mersion type,  for  use  in  an  ordinary  range  boiler,  was 
installed  to  supply  hot  water  for  the  office  service 
rooms.  A  thermostat  in  connection  with  the  heater 
coils  controls  the  water  temperature  by  cutting  the 
coils  in  or  out  of  circuit  as  required. 

When  the  distribution  system,  including  the  heater, 
was  changed  to  direct  current,  trouble  was  experienced 
at  the  thermostat  contacts.  Severe  arcing  occurred  at 
these  points  when  a  coil  was  switched  on  or  off,  and 
it  became  evident  that  the  operation  of  the  heater 
would  not  be  satisfactory. 

To  remedy  the  trouble,  a  standard  1-mfd.  telephone 
condenser,  costing  less  than  a  dollar,  was  connected 
across  each  contact.  The  operation  of  the  thermostatic 
switch  was  then  excellent.  The  three  condensers  were 
placed  in  a  small  treated-wood  box,  completely  inclosed 
and  mounted  on  the  wall  near  the  heater,  so  as  to  be 
connected  easily  in  the  circuit.  The  installation  is  neat 
and  serviceable  and  the  cost  was  comparatively  small. 

Honesdale,  Pa.  J.  W.  Walsh. 


Satisfactory  Way  to  Pour  Bearings  and 
Lead  Grout  Under  Bedplates 

CONSIDERABLE  trouble  is  sometimes  experienced 
in  pouring  bearings  and  in  pouring  lead  grout  or 
mat  under  bedplates  that  are  supported  on  steel  founda- 
tions. The  trouble  seems  to  be  in  getting  the  proper 
kind  of  substance  to  seal  the  joints.  In  a  good  many 
instances  a  mixture  of  fireclay  and  water  is  used,  but 
when  the  metal  comes  in  contact  with  the  damp  clay 
steam  forms  and  causes  air  holes  or  blowouts.  Mixing 
asbestos  and  oil  together  to  about  the  same  pliability  as 
putty  makes  an  excellent  sealing  compound  which  does 
not  give  this  trouble. 

In  pouring  lead  grout  under  bedplates  where  the  bed- 
plate is  of  considerable  length  and  the  I-beams  support- 
ing the  plate  are  from  6  in.  to  8  in.  in  width  and  the 
mat  is  to  be  from  J  in.  to  3  in.  thick,  it  is  best  to  divide 
or  partition  off  about  every  two  feet.  By  sealing  all 
joints  of  the  wooden  forms  around  the  bedplate  with 
the  compound  of  asbestos  and  oil  and  having  the  lead 
hot  enough  to  char  a  wooden  stick  and  pouring  as  fast 
as  possible  very  good  results  will  be  accomplished.  The 
same  idea  applies  to  bearings  or  any  similar  part  where 
good  results  are  desired.  R.  L.  Johnson, 

Erecting  Engineer. 
Weatinghouse  Electric  &  Manufacturing  Company, 

Detroit,  Mich. 


Compact  Motor  Mounting  for  a 
Rivet-Spinning  Machine 

A  BRACKET 
mounting  of 
simple  but  effec- 
tive design  is 
shown  in  the 
accompanying  il- 
lustration where 
a  ^-hp.  Westing- 
house  motor  run- 
ning at  1,725 
r.p.m.  drives  a 
Grant  rivet-spin- 
ning machine  in 
a  Massachusetts 
industrial  plant. 
The  bracket  in 
this  case  was 
formed  of  two 
plates  of  trian- 
gular shape  6  in. 
high  and  2%  in. 
thick  attached 
to  the  machine 
pedestal  by  i-in. 
bolts.  This 
bracket  keeps 
the  motor  off  the 
floor,  thus  pre- 
venting it  from 
accu  mu lat inp 
dirt  and  also  al- 
lowing cleaning 
underneath.  The  long  vertical  drive  gives  very  satis- 
factory service.  The  starting  switch  is  mounted  on  the 
frame  of  the  machine  at  a  convenient  height  near  the 
operator's  right  hand. 
Boston,  Mass.  Field  Editor  Electrical  World. 


NEAT  MOUNTING  OP  A  MOTOR  FOR 

MACHINE  FORMERLY  IN 

GROUP  DRIVE 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
«f  Electric  Light,  Power  and  Heat 


War  Prices  of  Coniniodities  Compared 
with  Utility  Rates 

TO  SHOW  that  the  utility  companies  did  not  benefit 
from  high  prices  or  war  rates,  the  Arkansas  Light 
&  Power  Company  of  Pine  Bluflf,  Ark.,  recently  pub- 
lished the  accompanying  advertisement  in  several  cities 
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where  it  operates.  It  points  out  that  while  many  com- 
modities increased  in  price  from  100  to  800  per  cent 
above  pre-war  levels,  utility  rates  in  many  instances 
did  not  advance  sufficiently  even  to  meet  the  greater 
operating  costs. 

Central  Maine  Adopts  NeM'  Plan  for 
Employee  Stock  Selling 

THE  Central  Misiine  Power  Company  has  adopted  a 
new  plan  for  employee  stock  selling  which  will  do 
away  with  the  former  short-period  contests  and  p'.ace 
this  work  on  a  par  with  other  phases  of  the  company's 
business.  Under  the  new  arrangement  the  sale  of  stock 
by  employees  will  become  a  steady,  year-around  per- 
formance, with  a  closing  date  every  six  months.  Dis- 
trict and  department  quotas  will  be  figured  on  a  weekly 
basis,  and  all  districts  and  departments  will  be  urged 


to  sell  their  quota  each  week.  The  quotas  assigned  will 
be  definite  and  carry  definite  responsibilities  to  each 
department  and  division  head.  Higher  commissions 
have  also  been  established  as  follows :  For  the  first  ten 
shares  sold,  $1  per  share;  for  the  ne.xt  ten,  $1.25  per 
share;  for  the  next  ten,  $1.50  a  share;  for  the  next  ten, 
$1.75  per  share,  and  for  all  above  forty  shares,  $2  per 
share.  A  so-called  supercommission  of  25  cents  per 
share  will  also  be  added  on  all  shares  sold  above  the 
quota  of  any  district.  These  extra  commissions  are 
established  in  lieu  of  the  many  weekly  prizes  previously 
offered  but  now  discontinued.  Five  prizes,  however, 
will  still  be  awarded  for  various  district,  departmental 
and  individual  championships.  A  total  quota  of  3,000 
shares  sold  by  employees  has  been  established  for  the 
period  ending  Jan.  21,  1922. 


Power  Factor  in  Electric  Power  Rates 

By  H.  W.  Mevek 

Northern  States  Power  Conipany.    Minneapoli." 

THE  power  factor  of  the  energy  taken  by  a  power 
consumer  should  in  some  way  be  a  .^actor  in  the 
rate  which  a  consumer  pays  for  energy  taken  from  the 
lines  of  a  public  service  company.  Where  the  power 
factor  is  less  than  unity  there  is  an  increase  in  the 
capacity  of  transformers,  lines,  cables,  substations  and 
generating  capacity  required.  Copper  los.ses  are  in- 
creased and  voltage  regulation  is  made  more  difficult. 
If  hydraulic  plants  are  operated  on  the  system,  there 
is  a  direct  loss  in  the  kilowatt-hours  which  may  be 
generated  due  to  the  limitation  of  the  output  of  the  gen- 
erators because  of  heating.  Such  a  loss,  of  course, 
e.xists  only  when  there  is  ample  water  for  operating  at 
full  load  and  where  the  hydro-electric  plant  capacity 
is  not  sufficient  to  carry  the  entire  load. 

It  has  been  proposed  to  install  watt-hour  meters  so 
connected  as  to  read  the  reactive  component  of  the 
kilowatt-ampere-hours  and  from  this  reading  and  the 
reading  of  the  ordinary  watt-hour  meter  calculate  a 
power  factor  which  forms  the  basis  of  a  penalty  or  a 
factor  to  be  applied  to  the  power  rate. 

Some  Methods  Undesir.\ble 

This  scheme  will,  of  course,  give  the  consumer  with 
a  low  power  factor  an  incentive  to  increase  that  power 
factor,  but  it  has  certain  objections.  The  power  factor 
which  is  calculated  by  this  method  is  not  an  average 
power  factor,  as  has  been  stated.  This  is  true  for  the 
reason  that  the  reactive  component  increases  veiy 
rapidly  as  the  power  factor  becomes  low.  Two  con- 
sumers may  therefore,  if  the  reactive  component  meter 
is  used,  have  the  same  number  of  kilowatt-hours  dur- 
ing a  month  and  the  same  number  of  reactive 
kilowatt-ampere-hours  and  yet  have  widely  different 
characteristic  loads,  one  of  which  may  be  desirable 
from  the  point  of  view  of  the  central-station  company 
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and  the  other  undesirable  because  of  poor  power  factor 
at  the  time  of  maximum  demand. 

This  method  of  penalizing  for  low  power  factors  has 
the  further  objection  that  it  involves  a  formula  which 
is  not  generally  understood  by  the  consumers  and  is 
subject  to  errors  in  calculation.  Any  rate  in  which  a 
penalty  is  provided  based  on  the  per  cent  power  factor 
is  objectionable  and  to  be  avoided  if  possible. 

For  these  reasons  a  different  method  of  taking  into 
account  a  consumer's  power  factor  is  here  proposed 
which  consists  of  measuring  the  maximum  kilovolt- 
ampere  demand  made  by  the  consumer  and  using  this 
demand  in  a  demand-energrj'  rate  in  place  of  the  maxi- 
mum kilowatt  demand. 

Such  a  rate  is  logical  inasmuch  as  the  consumer  is 
required  to  pay  fixed  charges  on  the  equipment  which 
he  makes  necessaiy,  plus  an  energy  charge  to  cover  the 
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operating  costs  in  producing  the  kilowatt-hours  con- 
sumed. 

The  objection  may  be  raised  that  certain  consumers 
will  have  high  power  factors  over  their  maximum  loads 
and  may  have  low  power  factors  at  light  loads.  This 
is,  of  course,  true  of  certain  power  consumers  using 
induction  motors  which  are  only  lightly  loaded  at  times 
and  fully  loaded  at  other  times:  but  the  objection  is 
not  serious  since  the  most  vital  factor  from  the  central 
station  company's  pwint  of  view  is  the  maximum 
kilovolt-ampere  demand,  especially  if  this  occurs  on 
the  system  peak. 

A  rate  of  this  kind  involves  no  objectionable  changes 
in  existing  demand-energy  rates  and  at  the  same  time 
offers  an  incentive  to  the  consumer  to  increase  his 
power  factor. 

The  accompanying  curves  show  the  rate  per  kilowatt- 
hour  for  consumers  having  a  100-kw.  energy  demand 
and  various  kilowatt-hour  consumptions  per  month  with 
different  power  factors.     These  curves  are  based  on  a 


demand-energy  rate  of  |30  per  kilovolt-ampere  of 
maximum  demand  per  year  plus  1.5  cents  per  kilowatt- 
hour.  The  100  per  cent  power-factor  curve  is,  of 
course,  the  same  as  the  rate  which  would  be  charged 
if  the  demand  charge  were  based  on  kilowatts  of 
maximum  demand  instead  of  kilovolt-amperes. 

In  order  to  apply  such  a  rate  at  this  time,  it  would 
be  necessai-y  to  install  a  recording  ammeter  and  a 
recording  voltmeter  to  determine  the  maximum  kilovolt- 
amperes  for  the  month,  as  there  is  as  yet  no  instrument 
which  will  measure  directly  the  kilovolt-ami>eres  in  a 
circuit.  Such  an  instrument  can  no  doubt  be  devised 
and  would  be  highly  desirable  in  connection  with  a 
rate  of  the  kind  which  is  proposed. 


Boston,  Mass. — An  innovation  in  the  good  work 
of  the  Edison  employees'  loyalty  committee  of  the 
Edison  Electric  Illuminating  Company  was  a  series 
of  five-minute  talks  to  employees  during  business 
hours.  The  talks  were  arranged  in  all  locations  where 
there  were  ten  to  twelve  employees,  and  a  definite 
schedule  was  announced.  Thirty  five-minute  talks  on 
"Good-Will"  and  "Loyalty"  were  given  recently  in  four 
days.  The  speakers  were  James  White,  chairman  of 
the  Edison  employees'  loyalty  committeee,  and  Harry 
A.  Townes  of  the  employment  bureau. 

Ogden,  Utah. — Employees  of  the  Utah  Power  & 
Light  Company  who  have  occasion  to  visit  homes  in 
connection  with  their  work  have  been  equipped  with 
badges,  which  carry  the  company  name,  number 
assigned  to  the  employee,  and  the  department  to  which 
the  employee  belongs.  This  action  has  been  taken  to 
safeguard  Ogden  residents  against  possible  theft  by 
persons  who  have  resorted  to  the  strategy  of  saying 
that  they  were  light  or  gas  meter  inspectors.  Residents 
of  the  city  have  been  warned  by  the  company  to  allow 
no  person  to  enter  their  homes  to  read  light  or  gas 
meters  unless  he  can  show  one  of  these  badges. 
Employees  of  the  Salt  Lake  office  of  the  company  have 
been  similarly  equipped  for  some  time. 

New  York. — The  Cities  Service  Company  presents 
the  interesting  fact  of  an  expanding  list  of  stockholders 
despite  the  depressed  condition  of  the  general  secur- 
ities market.  As  of  Aug.  1.5.  when  the  books  closed  for 
the  dividends  payable  Sept.  1,  there  were  60,426  holders 
of  record  of  the  Cities  Sei'vice  Company  stocks,  com- 
paring with  .57,492  stockholders  of  record  of  May  15, 
the  date  of  closing  books  for  the  June  1  dividend.  On 
Aug.  15  there  were  8,-327  holders  of  the  company's 
common  stock,  22,535  holders  of  its  bankers'  shares, 
24,680  holders  of  preferred  stock  and  4.884  holders  of 
preference  B  stock,  these  figures  comparing  with  7,935 
holders  of  common  stock,  20,299  holders  of  bankers' 
shares,  24,507  holders  of  preferred  stock  and  4,753 
holders  of  preference  B  stock  on  May  15,  the  increase 
in  the  total  number  of  stockholders  from  May  15  to 
Aug.  15  being  2,935.  These  figures  do  not  include  any 
of  the  holders  of  debentures  or  of  securities  of  sub- 
sidiary companies,  and  should  these  be  included  the 
total  number  of  holders  of  securities  of  Cities  Service 
Company  and  subsidiaries  would  '  e  in  excess  of  100.000. 
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Generation,  Transmission  and  Distribution 

Induction  and  Self-Inductance  of  a  Straight  Trans- 
mission Line  with  Earth  Return  and  the  Poten- 
tial Difference  on  the  Earth  Surface. — With  the 
assumptions  that  the  earth  has  a  uniform  specific 
resistance  and  that  the  stream  lines  of  current  of 
commercial  frequencies  in  it  may  be  taken  approxi- 
mately as  those  determined  with  resistance  only  taken 
into  account,  it  is  shown  that  the  emf.  induced  by  a 
varying  current  in  a  straight  transmission  line  with 
earth  return,  in  a  conductor  1  cm.  long  parallel  to  the 
line  at  a  point  p  distant  i/„  cm.  from  the  line,  may  be 
expressed  by 
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X  and  z  being  the  distances  from  the  two  ends  of  the 
line  to  the  foot  of  the  perpendicular  from  p  to  the 
line.  X  or  z  is  to  be  taken  negative  when  p  is  outside 
the  line  in  either  direction.  Integrating  this,  the  total 
emf.  induced  in  a  parallel  line  is  obtained.  As  a  result 
of  application  of  the  formula,  the  self-inductance  of 
a  single-conductor  straight  transmission  line  with  earth 
return  is  shown  to  be 


L  =  2Z>(,o.y'-?) 


where  D  is  the  length  of  the  line  and  r  is  the  radius 
of  the  conductor.  Lastly,  the  potential  difference  on 
earth  surface  is  expressed  in  terms  of  the  electrostatic 
capacities  of  the  electrodes. — Journal  Institute  of  Elec- 
trical Engineers  of  Japan,  July  10,  1921. 

Traction 

Inductive  Starter  for  Direct-Current  Railway  Motors. 
— A.  GiVELET. — The  use  of  ohmic  resistance  during  the 
starting  period  of  direct-current  railway  motors  is,  as 
is  generally  known,  a  great  waste.  Millions  of  kilowatt- 
hours  are  wasted  annually  in  the  resistance  starters 
of  all  direct-current  motor-driven  vehicles.  The  author 
has  developed  a  radically  new  method  for  starting 
direct-current  motors  which  is  both  very  simple  and 
very  effective  and  does  away  entirely  with  wasteful 
ohmic  resistance.  The  principle  of  the  new  method 
may  be  explained  thus:  Suppose  an  annular  "Gramme" 
armature  with  a  commutator  and  two  brushes  arranged 
at  opposite  sides.  To  close  the  magnetic  circuit  two 
poles  embrace  the  armature  and  are  connected  by  the 
customary  yoke  of  laminated  iron.  Standing  still,  this 
arrangement  will  give  virtually  zero  resistance  to  any 
current  passing  through  it.  If,  however,  this  armature 
is  revolved  at  the  time  the  direct  current  passes 
through  it,  the  resistance  will  increase  proportionally 
with  the  speed  until  a  point  is  reached  where  further 
speeding  up  results  in  no  higher  resistance.  The  in- 
duction and  the  speed  vary,  therefore,  in  inverse  pro- 


portion, so  that  their  product  stays  constant  and  equal 
to  the  line  voltage,  (e  =  iLw,  w  =  2^71).  From  this 
it  is  apparent  that  such  an  apparatus  may  be  used 
advantageously  instead  of  ohmic  resistance  for  the 
starting  of  any  direct-current  motor.  For  practical  use 
a  drum  armature  inclosing  two  windings  is  used,  every 
turn  of  one  winding  being  connected  to  the  even  com- 
mutator bars  and  every  turn  of  the  second  winding 
being  connected  to  the  odd  bars.  A  pair  of  high- 
resistance  brushes  somewhat  wider  than  one  commu- 
tator bar  connect  the  lines  to  the  annature.  Surround- 
ing the  armature  is  a  laminated  stator  carrj'ing  no 
windings.  This  apparatus  is  driven  by  a  small  auxiliary 
motor,  requiring  only  such  an  amount  of  power  as  to 
overcome  friction.  The  first  two  notches  on  the  con- 
troller start  the  small  motor.  When  this  small  motor 
has  attained  full  speed  and  therefore  offers  the  greatest 
degree  of  resistance  against  any  passing  direct  current. 


M-  Main    mo+ot- 

d-  Inductiv*  resistance 

m-Auxiliary  motor 
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.MOTOR  AND  CONTROL  CIRCVITS   FOR  AUTOMATIC   INDUCTION 
STARTER  FOR  PIRKCT-CURRENT  MOTOR 

the  small  motor  is  taken  off  the  line  and  the  main 
motor  is  laid  directly  on  the  line,  with  the  spinning 
armature  of  the  induction  resistance  in  series.  As  this 
armature  slows  down  its  resistance  becomes  less  and 
less,  which  in  turn  causes  the  main  motor  to  start  up  to 
speed.  By  the  time  the  armature  stands  still  the  main 
motor  is  up  to  full  speed  and  the  starting  armatui-e 
may  be  short-circuited.  If  necessary,  the  auxiliaiy 
motor  may  be  slowed  down  in  less  time  by  short-cir- 
cuting  its  terminals  across  a  resistor  (see  diagram  of 
circuits).  If,  as  is  the  case  with  most  motor  cars,  two 
main  motors  are  used  in  series-parallel  arrangement, 
one  small  auxiliary  motor  may  drive  two  inductive- 
resistance  armatures.  In  this  case  the  small  motor  is 
started  up  and  slowed  down  twice,  first  for  starting  the 
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group  of  two  main  motors  in  series  and  a  second  time 
to  put  them  on  the  line  in  parallel.  The  inventor  claims : 
il)  The  auxiliarj-  motor  may  run  very  much  faster 
than  the  main  motor — for  example,  at  3,000  r.p.m.  as 
-against  600  r.p.m. — and  as  the  armature  windings  of 
the  inductive  resistor  carrj'  current  only  for  a  verj- 
brief  period,  a  very  high  current  and  iron  densitj'  may 
be  used.  In  no  case  should  the  volume  of  the  inductance 
be  more  than  one-eighth  to  one-sixth  of  the  volume  of 
the  armature  of  the  main  motor.  (2)  It  requires  a 
veiy  small  driving  energj-.  (3)  The  method  always 
permits  uniform  and  automatic  starting.  (  4)  The  start- 
ing is  stepless  and  therefore  smooth.  (5)  Cable  con- 
nections between  the  controller  and  the  motor  or  motors 
-are  very  much  simplified. — Revue  Generate  de  I'Elec- 
tricite,  July  23,  1921. 

Installations,  Systems  and  Appliances 

Electrical  Cleaniyig  of  Blast-Furnace  Gases. — N.  H. 
Gellert. — In  showing  why  present  methods  fall  short 
■of  the  desired  results  the  author  points  out  how  the 
■electrical  screen  does  its  duty.  The  method  employed  is 
that  developed  by  Dr.  F.  G.  Cottrell  several  years  ago. 
The  problem  in  electrical  precipitation,  the  author 
maintains,  is  to  regulate  the  vertical  and  horizontal 
forces  sufficiently  to  form  a  resultant  which  will  pre- 
cipitate the  particle  of  dust  on  the  side  of  the  pipe. 
The  vertical  force  can  be  regulated  by  the  cross-sec- 
tional area  of  the  pipe.  It  has  been  erroneously 
-assumed  that  the  bigger  the  pipe  and  the  greater  the 
voltage  that  may  be  impressed,  the  stronger  the  force 
that  may  be  secured  to  act  horizontally.  This  is  not 
true  because  the  force  varies  inversely  as  the  square 
of  the  distance  betiveen  the  object  to  be  precipitated  and 
the  electrode,  so  that  even  with  higher  voltage  the 
impressed  force  on  the  particles  may  be  less  than  with 
lower  voltage.  Features  of  some  of  the  equipment 
used  for  the  electric  precipitation  are  described.  At 
Sheridan  and  Dunbar  the  results  obtained  with  elec- 
tric precipitation  are  very  satisfactory,  the  precipitator 
collecting  approximately  5,000  lb.  of  dust  per  day,  from 
the  output  of  a  250-ton  furnace.  With  the  plant  oper- 
-ating  on  pig  iron  instead  of  ferromanganese,  the  indica- 
tions were  that  the  precipitator  could  clean  ordinary 
gases  to  less  than  0.1  grain. — Iron  Age,  Aug.  11,  1921. 

Electrophysics  and  iMagnetism 

The  Lnu-s  of  Absorption  of  X-Rays. — F.  K.  RiCHT- 
MYER. — In  these  experiments  homogeneous  radiation 
was  insured  by  using  a  Bragg  spectrometer,  and  the 
-effects  of  secondary  radiation  were  avoided  by  placing 
the  absorbing  material  between  the  two  slits  which 
limited  the  beam.  By  taking  these  and  other  precau- 
tions a  precision  of  0.5  per  cent  was  obtained.  It  is 
pointed  out  that  the  linear  relation  established  by  Hull 
and  Rice  between  the  mass-absorption  coefficient  and 
the  wave  length  holds  accurately  for  silver,  aluminum, 
copper,  molybdenum,  lead  and  water  until  as  the  wave 
length  is  increased  the  characteristic  K  limit  is  ap- 
proached. The  linear  relation  also  holds  above  the  A' 
limit,  but  the  mass-scattering  coefficient  is  about  the 
same.  The  atomic  ab.sorption  coefficient  for  wave 
lengths  below  /if  is  a  linear  function  of  A",  where  A' 
is  the  atomic  number.  The  general  law  of  X-ray 
absorption  is  therefore  mo  =  kN'\'  -\-  <>n,  where  k  ia 
a  universal  constant  equal  to  2.29  X  10~"  below  the 
K  limit  and  to  0.33  X  10-"  above  that  limit. — 
Physical  Revieiv.  .Inly,  1921. 


Thermal,  Electrical  and  Magnetic  Properties  of 
.4«o!/s.— Alpheus  W.  Smith.— The  author  considers 
about  thirty  alloys  and  shows  the  variations  in  freezing 
■point,  thermo-electromotive  force,  electrical  conductiv- 
ity, magnetic  susceptibilitj-  and  other  values  with 
change  in  percentage  of  constituents.  In  the  discus- 
sion of  the  results,  principal  attention  is  paid  to  the 
change  of  thermo-electromotive  force  with  temperature, 
the  theories  of  resistance  and  thermo-electromotive 
forces,  and  resistance  and  hardness. — Journal  Franklin 
Institute,  August,  1921. 

Electrochemistry  and  Batteries 

Effect  of  Temperature  and  Humidity  on  the  Capacity 
of  Inert  Cells. — C.  Lawton. — From  tests  carried  out  in 
Calcutta,  India,  the  author  concludes  that  both  the  tem- 
perature and  humiditj-  affect  the  capacitj-  of  inert  cells. 
— Post  Office  Electrical  Eyigineeis'  Journal,  July,  1921. 

Units,  Measurements  and  Instruments 

Harmonic  Analysis  by  Selected  Ordinates. — Albert 
E.  CL.A.YTON. — The  accuracy  of  the  original  Perry 
method  and  some  of  its  simplifications  is  investigated. 
It  is  shown  that  such  methods  are  theoretically  exact, 
provided  that  the  number  of  ordinates  chosen  per  half 
period  is  greater  than  the  order  of  the  highest  harmonic 
present.  The  third  part  of  the  paper  gives  a  brief 
review  of  three  other  methods  of  practical  analysis  of 
wave  forms,  namely,  Wedmore's,  Fischer-Hinnen's  and 
Thompson's,  and  Russell's  method  of  applying  Weddle's 
rule  to  the  determination  of  the  values  of  the  various 
Fourier  integrals. — Journal  Institution  Electrical  Engi- 
neers  (London),  Vol.  59,  No.  301. 

Telegraphy.  Telephony  and  Signals 

Digest  of  United  States  Patents  Relating  to  Radio. 
— John  B.  Brady. — This  section  makes  available  in  con- 
venient form  for  research  engineers  and  others  inter- 
ested brief  information  on  radio  patents  which  are 
issued  each  week  by  the  Patent  Office. — Proceeding.'^ 
Institute  Radio  Engineers,  August,  1921. 

Imperial  Wireless  Station  at  Leafield,  Oxfordshire. — 
E.  H.  Shaughnessy.— Description  of  the  500-kw.  in- 
stallation, using  Elwell  are  machines.  For  signaling,  a 
spacing  wave  is  used;  that  is,  during  the  spaces  between 
the  Morse  signals  energj'  continues  to  be  radiated,  but 
at  a  wave  length  differing  from  that  used  for  the 
marks.  The  change  of  wave  length  is  effected  by  var>-- 
ing  the  inductance  of  the  keying  inductance. — Post  Office 
Electrical  Engineers'  Journal,  July,  1921. 

Miscellaneous 

Curves  That  Shoiv  Comparison.'i  of  Electric  Machines. 
— J.  Blonstein. — The  use  of  cross-section  paper  ruled 
horizontally  and  vertically  on  a  logarithmic  scale  may 
be  useful  in  the  comparison  of  different  sizes  of  elec- 
tric machines  by  plotting  such  data  as  are  contained  in 
the  catalogs  of  manufacturers.  When  the  weights  and 
prices  of  the  machines  are  plotted  on  the  diagram  a.s 
functions  of  the  output,  it  is  possible  to  see  at  a  glance 
any  irregularities  of  the  design  series.  This  method 
also  permits  of  fairly  safe  interpolation  and  extrapola- 
tion of  new  sizes.  Among  the  advantages  in  using 
logarithmic  scales  instead  of  rectilinear  scales  the 
author  mentions  the  shorter  length  of  the  first-men- 
tioned scale  and  the  fact  that  the  weights  will  give  a 
straight  line  if  expressed  as  a  function  of  the  output. — 
Revue  Generate  de  I'Electricite,  July  16,  1921. 
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Research  in  Progress  and  Completed 

(Wlien  investigations  which  ti.iv.v  been  oonipleted  are  in  the 
opinion  of  the  editors,  of  wide  t-noutfh  interest  to  the  field  we 
.serve,  details  thereof  will  he  presented  in  other  parts  of  this 
paper.  Contemplated  research  or  that  which  appears  to  have 
limited  appeal  will  be  only  briefly  reported  in  this  section,  but 
details  mav  he  had  bv  communicating  with  the  investigator  or 
institution "  named  in  the  report.  Readers  are  referred  to  the 
department  "Digest  of  Electrical  Literature"  for  investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 
INSULATION.  LEAKAGE  IN.  ,         .... 

.\n  experimental  investigation  is  being  made  of  the  losses 
in  various  tvpes  of  insulation  under  alternating  potentials.  An 
electrostatic'  wattmeter  is  used  for  potentials  up  to  2o.000  voHs- 

J    B.   Whitrhead,  Johns  Hopkins   Vnivcrsitii.  Baltimore,  Md. 

VIBRATIONS   OF    MACHINERY.    MEASIREMENT    OF. 

^  "vibrascope"  has  been  devised  to  indicate  the  amplitude 
of'the  vibrations  of  machinery  in  operation.  The  frame  of  the 
instrument  is  attached  to  the  machine  under  test  and  the 
kmpmude  of  vibration  may  then  be  read  on  the  instrument 
scale — Prime  Movers  Committee,  ^.  E.  L.  A. 
ELECTROSTATIC   MEASFRBMENTS.   COMPENSATION 

In  the  measurement  of  an  ionic  saturation  current  in  a 
gas  it  is  customary  to  connect  one  plate  of  the  lom^!"''"" 
?hamber  to  one  pole  of  a  high-potential  battery,  the  other  plate 
being  connected  to  one  quadrant  of  an  electrometer  whose  o  her 
iiuadrant.  together  with  the  remaining  pole  of  the  batten,  is 
connected  to  the  electrometer  case.  If  un<ler  these  conditions 
the  electrometer  is  to  be  free  from  nuctuations  resulting  froin 
the  inductive  action  of  the  high-potential  plate,  a  very  h  gh 
batterv  constancy  is  essential.  The  .Ufficulties  arising  from 
fluctuations  in  the  battery  potentral  may  be  e  iininated  by  the 
following  simple  device;  A  high-potenlial  battery  is  connected 
to  the  ends  of  a  high  resistance.  The  high  potential  plate  of  the 
ionization  chamber,  the  electrometer  needle,  electrometer  case 
and  the  outer  meinher  of  an  auxiliary  condenser  are  connected 
respectivelv  to  different  points  along  the  resistance.  Thus  the 
ionization  "cham'oer  potential  and  the  needle  potential  are  pro- 
vided from  the  same  battei-y.  It  is  readily  possible  so  to  ad- 
iu*t  the  conditions  that  there  will  be  no  inductive  deflection  of 
the  needle  on  throwing  on  the  entire  battery.— IT.  F.  G.  Sivann. 
ilinneripolis,   Minn. 

GROFNU   DETECTORS.  ,  .     .„,    f„.. 

Some  experiments  are  under  way  to  develop  a  detector  foi 
■'  2n0-volt  service  which  will  have  the  necessary  sensitiveness 
and  yet  avoid  thf  defects  of  the  present  types.  .\  three-phase 
differential  felay  has  been  made  for  connection  direct  t"  the 
secondaries  of  a  potential  transformer.  Tests  have  proved  that 
this  relav  is  just  as  sensitive  as  one  in  the  primary  Prroond 
Experiments  have  also  been  made  with  ^vhatmight  be  cal  eel 
a  "three-phase,  differential,  hot-wire  ammeter  to  replace  the 
indicating  lamps.  Although  these  experiments  have  not  been 
".rHed  verv  far  as  vet,  it  is  believed  this  device  can  be  brought 
to  such  a  ^int  that  its  combination  with  the  differential  relay 
will  make  a  giound  detector  which  will  be  both  .safe  and  re- 
lj.,j,l( l<(i<ic)!f   Pri  101(1011  Comiiii/fce,  A.   E.   L.   A. 

IMFEDANCE    MEASFREMENTS    WITH    HUND'S    DIFFEREN- 

^  Hund'li'm  Uwd"(ELS-TRicAL  World.  Vol  65.  page  1,800)  was 
>=u"cssfullv  applied  to  the  measurement  of  the  effective  resist- 
ance and  inductanc*.  of  telephone  lines  and  induction  foils  at 
fre<menries  of  "ir/ =  1  n.OftO.  A  common  duplex  telephone  coll 
wTs  used  as  a  differential  transformer  and  the  secondary  was 
connected  to  a  telephone  receiver.  The  unknown  resistance  and 
nductan.e  were  balanced  on  the  primary  side  aeainst  standard 
values  until  the  noise  in  the  receutr  disappeared  With  this 
method  a  simple  supervision  of  long-distance  telephone  circuits 
is  possible,  using  the  traffic  current  itself  for  measurements.— 
Brla  Gnli.   Bndaprst.  Hungary. 

CONVERTER,  ROTARY,  SINGLE-PHASE.  

In  an  ideal  single-phase  converter,  disregarding  the  moment 
of  inertia  of  tht  armature,  the  instantaneous  power  on  the 
alternating-current  side  and  on  the  direet-curi-ent  side  must  be 
equal  to  each  other.  But  the  alternating-current  power  is  fluc- 
tuating so  that  the  direct-current  power  and  the  speed  of  the 
machine  must  also  fluctuate  within  wide  "•"»•-'•  ,1"  ?,  >•<;"' 
niadiine  these  theoretical  relations  arc  essentiall.\  modlfled  and 
the  direct-current  power  flow  is  madt  more  uniform  owing  to 
the  inertia  of  the  revolving  part,  magnetic  energy  stored  n 
the  inductance  of  the  windings  and  because  "f  ""■  '"'^^^«  'H 
the  machine.  An  oscillographic  study  was  made  of  a  small 
single-phase  rotarv  converter,  running  it  both  from  the  direct- 
iurrent  and  from  the  alternating-current  side,  and  the  records 
substantiate  the  above  mentioned  theoretical  concUisions  :  namely, 
that  the  direct-current  power  and  amperage  are  fluctuating  and 
that  the  machine  cannot  be  made  to  run  wiOiout  appreciable 
hunting.— .V.    Morrison,  .Vrir  York  Cty. 


i;l>.\SS,    OITICAL,    A.V.NE.VLED    I.V    ELE<"TH1C   FFRNA'"E. 

Considerable  difficulty  has  been  experienced  with  the  manu- 
fadure  of  large  gla.ss  disks  for  optical  lenses  in  gas-flred 
furnace.s.  Disks  20  in.  in  diameter  were  bmken  by  too  rapid 
cooling  during  a  ga-s  shortage.  .\.  special  el  -ctric  furnace  was 
therefore  built  for  annealing  and  slowly  cooling  gla.-s  disks. 
The  temperature  of  a  22-in.  disk  was  kept  constant  for  eleven 
davs.  and  then  coo'ing  was  begun  at  a  rate  of  less  than  0.3 
deg.  Fahr.  per  hour.  The  rate  of  cooling  was  controlled  by 
automatic  electric  devices  and  continued  for  five  weeks  Power 
interruptions  lasting  a  few  minutes  occurred  several  limes  but 
caused  no  mishap.  With  this  electric  furnace  it  is  expecte.l 
that  di.sks  up  to  40  in.  in  diameter  can  be  succe-isfully  made. — 
Sjityi/tr  Lf  ns  Company.  Hfimburff,  X.  Y. 

P.\PEK,  PHYSICAL  -VNU  CHEMICAL  TESTING  OF, 

.\  large  number  of  tests  have  been  made  in  a  special  room 
maintained  at  a  constant  temperature  of  21  deg.  C  and  S3  per 
I  ent  relative  humiditv.  .Methods  have  been  developed  for  de- 
termining the  percentage  of  ash  and  the  amount  of  sizing,  also 
qualitative  and  quantitative  tests  for  rosin  in  paper  and  for  the 
various  kinds  of  loading  materials.  —  Bureav  of  Standards, 
M-iLthinotuii.  DC.  ... 

[The  result-s  of  this  research  may  be  of  interest  to  electrical 
manufacturers  who  use   paper  for  in--.ulation.— Editors.] 


Suggestions  for  Research 

ITEL,  LOW-GRADE,  ADAPTATION  OF  STOKERS  TO. 

It  would  be  of  great  general  interest  if  qualified  persons  of 
experience  would  publish  results  of  investigation  made  to  de- 
termine how  existing  stokers  can  be  made  to  burn  low-pnide 
fuels  without  clinker  trouble,  high  maintenance  expense,  loss 
in  efflcicnty  or  too  big  a  lo.ss  in  rating. — EdiforinI  .fuggvstiou. 
EXPI  OSIONS    ON   SHORT   CIRCUIT. 

The  committee  urgently  recomnicnils  that  more  study  be 
given  to  the  design  and  installation  of  current-limiting  re- 
actances.  circuit  breakers,  instrument  transformers  and  pro- 
tective devices,  and  also  that  ample  clearances  be  allowe<l  n..t 
onlv  in  new  installations,  but  also  on  older  installations  bef,.ie 
interconnection  with  sy.stems  of  large  capacity  is  made. — .!<'  - 
dent  Prevention  Committee.  .V.  £.  L.  A. 
POWER  PLA.VTS,  STEAM.  E.XTR.A.-HIGH-PRESSCRE. 

In  Older  to  test  the  possibilities  of  steam-power  units  of 
extra  high  pressure  at  the  least  possible  cost,  a  small  high- 
pressure  turbine  should  be  installed  in  an  existing  power  sta- 
tion which  would  reduce  high-pressure  steam  to  the  onlinary 
pressure  used  in  the  plant  and  discharge  it  into  the  plant  mains. 
Such  an  installation  could  be  fed  from  a  small  high-pressure 
.steam  generator  at  low  cost,  and  its  performance  reconi  wou'U 
give  some  idea  of  the  advisability  of  spending  money  and  effort 
in  the  further  development  of  high-pressure  units. — Prime 
Movers  Committee,  .V.  E.  L.  A. 
ACOUSTIC  SHOCK   PREVENTION. 

One  of  the  troubles  resulting  from  inductive  mterference  at 
times  of  certain  fault?  on  parallel  power  lines  is  the  acoustic 
shock  which  is  sometimes  given  to  the  telephone  opj-ialor  on 
account  of  the  snapping  of  the  diaphragms  of  the  receiver.  The 
present  telephone  protector  gap  consists  of  a  pair  of  carDOn 
blocks  separated  by  a  mica  .spacer  with  a  hole  or  slot  in  it. 
This  gap  is  connected  between  the  telephone  line  and  the 
ground,  and  in  case  of  high  induced  voltage  it  breaks  over  and 
relieves  the  strain  on  the  telephone  apparatus.  .Acoustic  sho^>> 
is  liable  to  occur  when  this  gap  breaks  down  on  account  of  th<- 
fl'ow  of  current  from  the  side  of  the  line  which  does  not  ground 
through  the  receiver  to  the  side  which  is  grounded  by  the  gap. 
It  has  been  proposed  that  gaps  be  made  .so  that  they  w-lll 
insure'  that  both  sides  of  the  circuit  are  grounded  at  precisely 
the  .same  instant,  and  further  investigation  Is  desireil  in  this 
direction,  and  also  by  means  of  an  air  column  b« ween  the 
diaphragm  and  the  operator's  ear.— /iuliic(ii-e  Interfetrnre  Com- 
mittee, .V.  E.  L.  A. 
VVCUU.M    TUBE   .APPLICATIONS.  ■         ,      «    .f 

The  perfection  of  vacuum-tube  amplifiers  for  use  in  i>i  i<e  oi 
electrostatic  voltmeters,  and  for  use  with  oscilloerai-hs  f;'''  'e- 
cording  without  disturbance^ of  circuit.— F.  f  •."'"' •^"'"''-  ^'■■ 
Massachusetts  Institute  of  Trehnologti.  Cambridge.  Ma.>>. 

GROIND  r)ETECTOR.-^j^^^  a  very  dangerous  haiard  may  result 
from  high-voltage  wires  becoming  grounded  or  crossed  with 
oth^r  wires  under  conditions  which  cause  no  disturbance  on  tlie 
c  rcuit  and  w"lch  may  thus  remain  undiscovered  for  some  time^ 
Several  cases  have  occurr.-<l  which  resulted  in  loss  of  life  or  in 
personal  property  damage  which  could  have  been  avoided  if 
"he  circuit  involved  had  been  equipped  with  a  reliable.  senMt  ve 
^■mind  detector.  A  ground  detector  which  wo.ild  •n^lK'"*  ^^n 
Terv  hiirh-resistance  grounds  and  would  sound  an  alaim  as  .-.vn 
as  such  a  ground  occurre,!  is  very  essential  to  safe  ^^P^ration^ 
The  stPtic  giound  indicator  is  not  sensitive  enough  and  has  no 
alarm  feature  There  seemed  to  be  no  other  available,  so  the 
detcctoi  was  developed  shown  on  page  U  of  committee's  1021 
.f,;:.;.  This  detector  has  several  defects  and  its  further  de- 
iXpinent  is  rS^omrJiended-.tccidcf  Prr„r„fio..  Cominittrc. 
v.  E.    L.   A. 

TUBES,  CONDENSER.  CORROSION  OF. 


PFTERSEN  EARTH  COIL  FOR  POWER  CIRCUITS 

Tills  devil-;  has  been  described  in  the  foreign  technical  pre.ss 
.v^W.    Petersen    of    Darmstadt    and    has    been    us<h1    on    a    few 


ground  at  the  normal  frequency  of  the  circuit  '»  '*  _i^=""'^, 
that  such  an  arrangement  eliminates  oscillatory  dischaige  from 
ai?inggiovmds  and  limits  the  flow  of  fault  current  to  a  t;ej- 
ailvelv  Timin  quantity.  A  careful  detailed  investigat  on  of  this 
method  Is  desired— /iidi.rtir.  Interfrrrnr,  Coinmitt,.  of  the 
X.  E.  L.  A. 
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News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial   and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


j\ew  York  Utilities  May  Issue 
No-Par-Value  Stock 

ATTENTION  of  all  dealers  in  and  holders  of  public 
l\.  utility  securities  is  called  by  H.  M.  Addinsell, 
chairman  of  the  public  service  securities  committee 
of  the  Investment  Bankers'  Association  of  America, 
in  an  interim  report,  to  the  recent  amendment  to  New 
York  State  "no-par-value"  law  extending  the  privi- 
lege of  issuing  stock  of  no  par  value  to  public  utility 
corporations.  After  quoting  S.  Z.  Mitchell,  president 
Electric  Bond  &  Share  Company,  and  O.  B.  Wilcox, 
past-chairman  of  the  committee,  favoring  no  par  value 
for  public  utility  stocks,  the  report  says: 

"The  first  state  actually  to  embody  this  idea  in  a 
law  was  New  York,  which  passed  the  act  authorizing 
the  organization  of  corporations  having  shares  with- 
out par  value  in  1912.  Since  any  new  legislative  ideas 
taken  up  by  the  conservative  Empire  State  always  at- 
tract much  attention  throughout  the  country,  the  fol- 
lowing years  saw  many  other  states  adopt  similar 
measures.  During  the  various  protracted  discussions 
relative  to  this  subject  the  idea  had  been  expanded  and 
developed  to  such  a  degree  that  the  New  York  law  of 
1912  had  become  somewhat  obsolete,  and  this  new 
amendment  was  needed  to  bring  it  up  to  date. 


That  storage  rights  in  the  Upper  Crooked  River  be  with- 
drawn for  best  future  use,  it  being  the  present  opinion  that 
use  for  power  with  incidental  use  for  irrigation  will  prove 
most  beneficial. 

That,  because  of  absence  of  any  large  market  for  Des- 
chutes power  and  of  doubt  that  any  of  the  large  powers  in 
the  lower  river  can  be  developed  profitably  within  the  time 
contemplated  by  law  after  application  for  preliminary  per- 
mit, all  such  applications  at  this  time  be  considered  as 
covering  necessary  investigations  only  and  be  handled  by 
the  commission  so  that  ultimate  development  may  not  be 
hindered  when  conditions  under  such  development  are  eco- 
nomically practicable. 

That  no  license  be  issued  for  power  on  either  the  upper 
or  the  lower  river  which  is  not  in  harmony  with  the  maxi- 
mum development  of  irrigation. 

That  no  license  be  issued  for  any  project  in  the  lower 
river  which  is  not  in  harmony  with  the  general  scheme  for 
the  development  of  water  power  outlined  in  Water  Supply 
Paper  344  of  the  Geological  Survey  unless  conclusive  show- 
ing of  an  improvement  upon  this  general  scheme  is  made. 

If  all  the  Upper  Deschutes  be  given  over  to  irrigation, 
about  555,000  hp.  can  be  developed  in  the  lower  river 
without  storage  at  Post,  of  which  362,000  hp.  is  likely  to 
be  obtainable,  the  report  states,  at  reasonable  cost.  Post 
storage  will  add  26,000  hp.  On  the  Metolius  River  it  is 
estimated  that  63,000  hp.  of  the  88,000  hp.  possible  can 
be  developed  at  reasonable  cost. 


Irrigationists  Win  in  Deschutes  River 
Conflict 

THAT  no  license  be  issued  for  water-power  develop- 
ment on  either  the  Upper  or  the  Lower  Deschutes 
River  in  Oregon  which  is  not  in  harmony  with  the 
maximum  development  of  irrigation  is  the  recommenda- 
tion of  the  board  of  engineers  that  investigated  the  use 
of  thi.s  river  and  its  tributaries  as  the  result  of  a  con- 
flict between  irrigation  and  power  interests.  Three 
filings  were  made  for  power  on  the  river — one  by  the 
Columbia  Valley  Power  Company  for  78,000  hp.  and 
two  by  H.  S.  McGowan  totaling  131,000  hp. 

Considerable  interest  has  attached  to  this  investiga- 
tion because  it  i.s  the  fir.st  case  of  conflict  between  power 
and  irrigation  to  be  decided  by  the  Federal  Power  Com- 
mission. There  are  other  conflicts  of  somewhat  similar 
nature  as  yet  undecided,  the  most  important  of  which 
relates  to  the  Colorado  River  development. 

The  board  of  engineers  was  composed  of  D.  C. 
Henney,  consulting  engineer  of  the  Reclamation  Service 
(chairman)  ;  Col.  J.  B.  Cavanaugh,  Corps  of  Engineers, 
U.  S.  Army,  the  division  engineer  for  the  Northwest 
district,  and  Fred  Henshaw,  the  Geological  Survey's 
di.strict  engineer  for  the  Northwest.  The  report,  which 
was  made  to  the  Federal  Power  Commission,  is  volu- 
minous, covering  more  than  300  typewritten  pages.  A 
number  of  recommendations  are  made,  among  which  are 
the  following: 

That  storage  rights  in  the  Upper  Deschutes  be  held  for 
irrigation  and  domestic  use. 


Stability  of  Utilities  Emphasized  at 
New  England  Convention 

HEALTHY  growth  of  the  centi'al-station  industry 
coupled  with  improved  technique  in  electrical  prac- 
tice and  increased  cordiality  in  public  relations,  as  well 
as  in  relations  between  companies  and  between  indus- 
tries, were  dwelt  upon  at  the  thirteenth  annual  con- 
vention of  the  New  England  Geographic  Division  of  the 
National  Electric  Light  Association,  held  at  the  Hotel 
Griswold,  New  London,  Conn.,  Sept.  7-9.  In  his  open- 
ing address  President  Bowen  Tufts  emphasized  the 
stability  of  the  utility  industry  and  urged  more  fre- 
quent divisional  meetings  and  intensive  economic  activi- 
ties by  committees. 

M.  H.  Aylesworth,  executive  manager  N.  E.  L.  A., 
commended  the  progress  of  the  inductive  interference 
and  public  policy  work  of  the  national  body,  and  Frank 
W.  Smith,  first  vice-president,  greeted  the  convention 
in  the  absence  of  President  M.  R.  Bump.  Vincent  Gold- 
thwaite,  Boston,  described  the  work  of  the  purchasing 
agents'  committee,  which  has  already  saved  the 
divisional  subscribers  consideiable  money  through 
comparisons  of  fuel  and  supply  prices.  A  fine  lecture 
and  demonstration  of  the  prone-pressure  method  of 
resu.scitation  by  Dr.  E.  W.  Bullock  of  the  New  England 
Telephone  &  Telegraph  Company  closed  the  opening 
se.ssion. 

An  Accounting  Section  headquarters,  with  exhibits 
and  crowded  informal  sessions  daily,  in  addition  to  the 
regular  session,  was  a  new  departure  of  the  convention. 
A    budget    system    for    construction    expenditures    was 
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recommended  by  the  sub-committee  on  accounting  for 
construction  work.  An  exhaustive  report  upon  purchas- 
ing and  storerooom  accounting  was  presented  by  W.  F. 
Stevens,  Boston,  indicating  lines  of  improved  practice, 
and  in  a  long  discussion  methods  of  minimizing  invest- 
ment and  views  of  handling  depreciation  received 
attention. 

The  admirable  results  of  customer  ownership  were 
set  forth  by  P.  H.  Whiting,  Central  Maine  Power  Com- 
pany, and  by  Mr.  Aylesworth  at  a  public  relations 
session  Wednesday  evening.  Among  the  other  speakers 
were  Joseph  B.  Groce,  newly  appointed  director  of  the 
New  England  Bureau  of  Public  Service  Information, 
and  George  C.  Gardner,  vice-president  Union  Trust 
Company,  Providence,  R.  L 

Commercial  problems  provided  a  full  progi-am  on 
Thursday.  William  C.  L.  Eglin,  chief  engineer  Phila- 
delphia Electric  Company,  addressed  the  convention 
upon  "Power-Factor  Correction,"  emphasizing  the  need 
of  planning  for  the  future  in  developing  distributing 
systems  along  unified  lines.  The  speaker  said  that  it 
is  hoped  to  standardize  static-condenser  sectional  con- 
struction for  application  to  individual  induction  motors 
through  the  co-operation  of  the  association  and  the 
manufacturers.  It  was  the  general  opinion  in  the  dis- 
cussion that  the  customer  should  finance  improvements 
that  offer  him  a  chance  to  realize  a  lower  rate. 

Power-Factor  Rates  Favored 

J.  E.  Gray,  for  the  rate  committee,  reported  in  favor 
of  power-factor  clauses  in  rate  schedules — effective  at 
present  only  in  the  case  of  the  larger  power  consumers 
and  upon  the  service-charge  portion  of  the  rate. 

F.  A.  Gallagher,  Jr.,  Providence,  R.  I.,  presented  the 
report  of  the  lighting  committee.  Julius  Daniels, 
Boston,  spoke  of  the  widespread  interest  in  the  Bureau 
for  Better  Illumination  exhibit  now  maintained  in  that 
city.  Increased  sales  of  lighting  equipment  have 
already  resulted.  A  long  and  enthusia.stic  discussion  of 
electric  range  problems,  with  an  address  by  P.  L.  Miles, 
Edison  Electric  Appliance  Company,  Chicago,  and  a 
demonstration  by  Frank  J.  Allen,  Westinghouse  Electric 
&  Manufacturing  Company,  Boston,  were  features  of 
the  afternoon  session.  L.  D.  Gibbs,  chairman  electrical 
page  committee,  outlined  recent  efforts  of  the  Boston 
Edison  company  to  come  into  closer  relations  with 
contractor-dealers. 

A  comprehensive  technical  program  under  L.  L. 
Elden,  chairman,  covering  inductive  interference,  safety 
rules,  electrical  apparatus,  plant  and  equipment  develop- 
ments, was  carried  through  on  Friday.  E.xtracts  from 
these  papers  and  reports  will  be  presented  in  later 
issues.  A  feature  of  the  day  was  an  illustrated  talk  by 
Prof.  W.  L.  Robb,  Rensselaer  Polytechnic  Institute, 
Troy,  N.  Y.,  upon  "Power  Development  Possibilities  in 
Connecticut."  In  these  sessions  gratifying  harmony 
was  apparent  between  central-station  company,  tele- 
phone and  telegraph  representatives  working  upon  the 
problems  of  inductive  interference.  Revision  of  certain 
safety  rules  of  the  Bureau  of  Standards  was  advocated, 
and  great  interest  was  shown  in  the  development  of 
automatic  hydro-electric  plants  and  substations.  Radio- 
telephone communication  between  central  stations  and 
line  crews  was  declared  practicable,  and  the  possibility 
of  operating  turbo-generators  with  less  cooling  was 
emphasized.  Advanced  practice  in  underground  dis- 
tribution, including  the  more  accurate  location  of 
faults  in  fre.sh-water  cables,  was  also  discussed. 


The  following  officers  were  elected:  President,  Charles 
L.  Edgar,  Boston;  vice-president,  E.  H.  Barrows, 
Providence;  secretary.  Miss  O.  A.  Bursiel,  Boston; 
treasurer,  C.  R.  Hayes,  Boston.  The  executive  com- 
mittee members  will  be  E.  M.  Graham,  Bangor,  Me.; 
F.  A.  Belden,  Portsmouth,  N.  H.;  D.  W.  Jardine.  Bur- 
lington, Vt.;  T.  C.  Fales,  Boston;  E.  L.  Milliken,  Paw- 
tucket,  R.  I.;  Samuel  Ferguson,  Hartford,  Conn.;  A.  B. 
Reynders,  Springfield,  Mass.;  R.  H.  Rice,  Lynn,  Mass.; 
F.  S.  Price,  George  B.  Quinby  and  Bowen  Tufts,  Boston. 


National  Safety  Council  Expects 
Large  Attendance 

MEN'  and  women  interested  in  the  promotion  of 
safety  are  expected  to  attend  to  the  number  of 
three  or  four  thousand  the  tenth  annual  congress  of  the 
National  Safety  Council,  to  be  held  in  the  Massachusetts 
State  House,  Boston,  on  Sept.  26  to  Sept.  30.  As  has 
been  the  custom  at  past  safety  congresses,  the  delegates 
from  the  various  industries  will  meet  in  separate  sec- 
tional meetings  with  others  of  their  group  to  discuss  the 
special  problems  of  their  owt.  industries.  In  addition 
there  will  be  general  meetings  in  which  the  represent- 
atives of  all  industries  will  join.  Herman  Spoehrer, 
secretary-treasurer  of  the  Union  Electric  Light  & 
Power  Company,  St.  Louis,  will  present  the  report  of 
the  committee  on  public  utilities  at  the  meeting  of  the 
public  safety  section,  and  at  the  meeting  of  the  public 
utilities  section  addresses  will  be  made  as  follows : 

"The  Necessity  of  the  Support  of  Executives  in  Accident 
Prevention  Work,"  by  Charles  B.  Scott,  general  manager 
Bureau  of  Safety,  Chicago  (discussion  by  H.  C.  Lucas, 
trea.surer  Philadelphia  Electric  Company,  and  R.  E.  Mc- 
Dougall,  manager  New  York  &  Harlem  Railroad  Company.) 

"Hazards  in  Hydro-Electric  Plants,"  by  Alexander  E. 
Bauhan,  superintendent  of  stations  Pennsylvania  Water  & 
Power  Company,  Baltimore  (discussion  by  W.  H.  Mulligan, 
Hydro-Electric  Power  Commission  of  Ontario,  and  John 
Morse,  general  superintendent  Shawinigan  Water  &  Power 
Company,  Montreal.) 

"Risks  in  Handling  and  Storing  Coal,  Oil  and  By- 
products," by  C.  E.  Paige,  manager  Worcester  (Mass.) 
Gas  Light  Company  (discussion  by  A.  O.  Mitchell,  North- 
ern Indiana  Gas  &  Electric  Company,  Hammond.  Ind.,  and 
James  B.  Douglas,  United  Gas  Improvement  Company, 
Philadelphia.) 

"Care  in  the  Construction  and  Maintenance  of  Overhead 
Lines,"  by  A.  B.  Gates,  superintendent  of  overhead  lines 
Commonwealth  Edison  Company,  Chicago  (discussion  by 
H.  J.  Burton,  Consumers'  Power  Company,  Jackson,  Mich., 
and  Charles  Durfee,  Rochester  (N.  Y.)  Gas  &  Electric  Cor- 
poration.) 

"The  Use  of  Protective  Devices,"  by  Wills  Maclachlan. 
consulting  engineer,  Toronto  (discussion  by  E.  R.  Dobbin, 
Empire  (jas  &  Electric  Company,  Geneva,  N.  Y.,  and  (Jeorge 
R.  Rinke,  Utilities  Mutual  Insurance  Company,  New  York 
City.) 

A  "get-together  luncheon"  of  the  public  utilities  sec- 
tion will  be  held  on  Tuesday,  Sept.  27,  at  1  o'clock  at 
the  Boston  City  Club.  C.  L.  Edgar,  president  Edison 
Electric  Illuminating  Company,  Boston;  Milan  R.  Bump, 
president  National  Electric  Light  Association;  William 
McClellan,  president  American  Institute  of  Electrical 
Engineers,  and  Joseph  B.  McCall,  president  Philadel- 
phia Electric  Company,  Philadelphia,  will  speak. 

At  a  joint  meeting  of  manufacturing  sections  "Better 
Industrial  Lighting"  will  be  the  topic — "\Miy?"  being 
answered  by  R.  W.  Shenton,  National  Lamp  Works, 
Cleveland,  and  "How?"  by  A.  S.  Turner,  Edison  Lamp 
Works,  Harrison,  N.  J. 
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Southeastern  Drought  Situation 
Relieved  by  Rains 

A  SUBSTANTIAL  rainfall  during  last  Saturday  and 
Sunday  helped  materially  to  relieve  the  drought 
situation  in  the  Southeast.  The  unprecedented  water 
shortage  has  necessitated  in  one  instance  curtailment 
of  electric  power  supply.  The  smallest  rainfall  in  years 
has  resulted  in  the  drying  up  of  many  of  the  smaller 
streams  and  reservoirs  and  materially  reducing  the 
height  of  water  in  many  of  the  more  important  ones. 
All  the  hydro-electric  companies  throughout  the  South- 
eastern States  have  drawn  heavily  on  their  water 
reserves,  and  several  companies  have  found  it  necessary 
to  start  up  steam  reserve  plants. 

Among  the  companies  affected  are  the  Carolina 
Power  &  Light  Company  and  its  subsidiaries.  They 
found  it  necessary  to  suspend  service  to  cotton  mills 
from  Thursday  until  the  end  of  last  week.  Service  was 
restored  on  Monday  and  had  not  been  curtailed  again 
when  this  was  written.  The  large  reservoir  created  by 
the  Blewett  Falls  dam  of  the  Yadkin  River  Power  Com- 
pany, a  subsidiary,  continues  to  give  normal  service, 
except  for  the  temporary  suspension  to  the  cotton  mills. 
The  restrictions  make  it  impossible  to  operate  the 
Raleigh  steam  plant,  which  would  otherwise  give  relief. 

The  Southern  Power  Company  found  itself  well 
protected  during  the  drought  by  the  new  Bridgewater 
storage  reservoir.  This  was  drawn  down  around  7  ft. 
or  8  ft.  At  the  offices  of  the  company  in  New  York  it 
was  stated  that  there  had  been  no  curtailment  whatever 
of  service.  It  had,  however,  been  necessary  to  start 
up  the  steam  plants  again  at  Greenville,  Greensboi-o, 
Eno  and  Mount  Holly,  as  many  as  three  having  been  in 
operation  at  one  time  during  the  past  two  or  three 
weeks.  Recent  rains,  however,  it  was  said,  have 
relieved  the  situation. 

A  wire  from  the  Georgia  Railway  &  Power  Company 
states  that  this  company  is  not  curtailing  service  nor 
are  there  any  pro.spects  of  its  having  to  do  .so.  The 
company  has  in  storage  water  representing  45,000,000 
kw.-hr.  and  as  yet  has  not  considered  it  necessary  to 
start  steam  plants. 


Transmission  Line  Characteristics  at 
1,000,000  Volts  Ascertained 

TESTS  were  conducted  at  the  high-voltage  laboratory 
of  the  General  Electric  Company's  Pittsfield  works 
this  week  using  voltages  up  to  and  above  1,000,000  to 
determine  whether  the  corona  and  spark-over  character- 
istics at  these  enormous  voltages  follow  the  laws  which 
have  been  established  for  voltages  below  250  kv.  As  a 
result  of  these  tests,  which  were  made  at  60  cycles, 
engineers  of  the  General  Electric  Company  have  con- 
cluded that  it  will  be  feasible  to  adopt  considerably 
higher  voltages  for  transmission  than  are  now  com- 
mercially employed.  With  the  transmitting  range  per- 
mitted by  1,000,000  volts— namely,  about  1,000  miles- 
it  should  be  practicable  to  supply  vast  districts  with 
power  from  the  original  source  of  energy  such  as 
waterfall,  coal  mine  or  oil  well. 

Among  those  principally  responsible  for  these  tests 
were  C.  C.  Chesney,  general  manager  of  the  Pittsfield 
works;  F.  W.  Peek,  Jr.,  G.  Faccioli  and  W.  S.  Moody. 
In  response  to  a  request  regarding  the  significance  of 
these  tests  Mr.  Peek  replied  as  follows: 


"For  some  time  engineers  have  been  able  to  predict 
with  certainty  the  corona  and  spark-over  characteristics 
of  high-voltage  transmission.  These  predictions  were 
based  on  laws  of  corona  established  by  careful  tests 
made  up  to  about  250  kv.  and  on  spark-over  curves 
established  on  needle  and  sphere  gaps  and  line  insula- 
tors at  somewhat  more  than  double  this  voltage.  Com- 
mercial apparatus  has  already  been  built  for  220-kv. 
operation. 

"It  was  of  great  present  theoretical  and  probably 
future  practical  interest  to  determine  experimentally  if 
there  was  a  discontinuity  in  the  established  laws  and 
curves  at  a  million  volts  or  over.  Although  no  deviation 
was  expected,  we  could  not  be  certain  until  actual  tests 
were  made.  We  might,  for  instance,  speculate  that 
because  of  the  great  length  of  lightning  sparks  the  air 
must  be  relatively  weaker  at  the  very  high  voltages. 

"Tests  up  to  about  1,100  kv.  were  made  on  the  various 
elements  entering  a  transmission  line  as  follows:  (a) 
The  spark-over  curve  between  points  showed  no  dis- 
continuity. The  spark-over  at  1,000  kv.  was  found  to 
be  about  105  in.  (b)  The  spark-over  curve  between 
75-cm.  spheres  showed  no  great  deviation  from  calcu- 
lated values,  (c)  Tests  were  made  on  strings  of  line 
insulators  and  the  spark-over  voltages  were  as  expected ; 
for  instance,  a  string  of  eighteen  standard  suspension 
insulators  arced  over  at  about  900  kv.,  while  a  string 
of  twenty-two  insulators  did  not  arc  over  at  more  than 
1,000  kv.  (d)  Visual  corona  tests  were  made  on  3i-in.- 
diameter  brass-tube  lines  operating  single-phase.  The 
corona  starting  voltage  (about  900  kv.)  checked  with 
the  calculated  value." 


Great  Need  for  Capital  and  Other  Topics 
Discussed  by  Edison  Companies 

PROBLEMS  facing  the  electric  light  and  power  in- 
dustry were  frankly  discussed  at  the  fortieth 
convention  of  the  Association  of  Edison  Illuminating 
Com.panies,  held  on  Tuesday,  Wednesday  and  Thursday 
of  this  week  at  Spring  Lake,  N.  J.  Mr.  Edison  him- 
self was  in  attendance,  and  as  an  evidence  of  his  in- 
ventive genius  Dr.  Clayton  H.  Sharp  traced  the  sig- 
nificance of  the  "Edison  effect"  to  the  art  of  wireless 
communication  and  showed  that  long  before  Marconi 
had  sent  radio  messages  Edison  had  conceived  the  idea 
of  signaling  between  ships  and  had  actually  taken  out 
patents  on  a  wireless  system  of  communication.  Un- 
fortunately Edison  was  deterred  from  pursuing  his 
investigations  further,  and  it  was  left  to  others  like 
Professor  Fleming  and  Dr.  De  Forest  to  apply  Edison's 
discovery  to  the  art  of  wireless  telegraphy  and  telephony. 

In  his  presidential  address  Walter  Johnson  visualized 
the  work  before  the  industry.  He  saw  wonderful  op- 
portunities ahead  because  the  world  looks  to  electricity 
for  big  things,  and  yet,  alluring  and  real  as  is  the 
vision,  public  support  is  necessary  to  bring  it  to  frui- 
tion. Mr.  Johnson  said  that  it  is  no  longer  necessary 
to  demonstrate  the  advantages  of  electricity.  These 
are  now  accepted  as  fact  and  the  experimental  stage  is 
past.  In  the  present  day  money  many  times  in  excess 
of  the  invested  capital  is  needed  to  finance  new  work, 
and  he  admonished  his  hearers  to  impress  upon  the 
public  that  investment  in  public  utility  securities,  both 
senior  and  junior,  is  safe,  wise  and  profitable. 

The  most  interesting  and  valuable  of  all  the  commit- 
tee reports  read  before  the  Edison  association  is  that 
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of  the  lamp  committee,  presented  now  for  many  years 
by  John  W.  Lieb.  The  report  this  year  emphasized 
the  fact  that  if  the  continued  progress  and  expansion 
of  the  industry  were  to  be  assured,  it  was  as  necessary 
now  as  ever  to  give  careful  attention  to  standards  of 
illumination  and  the  provision  of  proper  lamps.  The 
past  few  years  have  amply  demon.strated  that  the  light- 
ing load  is  a  valuable  stabilizer  of  station  output  and 
that  it  is  the  least  affected  by  industrial  depression  and 
untoward  business  conditions.  Mr.  Lieb  said  it  was 
gratifying  to  note,  notwithstanding  present  business 
conditions,  that  there  was  no  lull  in  research  and  in- 
vestigations making  for  continued  improvement  in 
incandescent  lamps. 

On  Wednesday  evening  Samuel  InsuU  delivered  a 
notable  and  intimate  address  on  the  development  of 
the  central  station  industry.  Lucien  H.  Tyng,  represent- 
ing the  Investment  Bankers'  Association  of  America, 
also  addressed  the  association  on  that  evening  on  some 
problems  concerned  with  electric  light  and  power  com- 
pany financing. 

The  committee  on  standard.s,  of  which  W.  C.  L.  Eglin 
is  chairman,  reported  briefly  on  the  status  of  the  Na- 
tional Electrical  Safety  Code  and  the  action  of  the  Amer- 
ican Engineering  Standards  Committee  relating  thereto. 
Improvements  in  meter  supply  were  noted  by  P.  H. 
Bartlett,  chairman  of  the  committee  on  metering  and 
service  methods,  who  also  reported  on  late  developments 
in  demand  and  ampere-hour  meters.  A  plea  was  made 
for  liberal  standardization  of  service  and  meter  cabinets 
by  both  manufacturers  and  power  companies,  and 
gratification  was  expressed  over  the  progress  already 
made  in  standardizing  service  entrance  cut-outs  up  to 
100  amp.  rating.  L.  L.  Elden,  reporting  for  the  com- 
mittee on  electricity  distribution  and  use,  presented  for 
consideration  a  series  of  subjects  having  an  economic 
bearing  on  the  electric  light  and  power  business.  These 
subjects  included  interconnection,  automatic  substations, 
sectionalizing  bus  reactors,  wireless  installations,  stand- 
ard lamp  voltages,  wiring  costs,  temperature  limits  for 
insulation,  cable  specifications  and  terminals  at  sub- 
stations. 

Commercial  Survey  Made 

All  of  Wednesday  morning  was  given  to  a  consider- 
ation of  merchandising  and  commercial  topics.  Three 
papers  were  presented — one  a  survey  of  residential  in- 
stallations made  by  a  sub-committee  of  the  lamp  com- 
mittee headed  by  Clarence  Law,  the  second  a  study  of 
residence  kilowatt-hours  with  refei-ence  to  relative 
consumption  by  appliances  and  lamps,  by  C.  J.  Russell 
and  T.  W.  Berger,  and  the  third  a  paper  on  the  econom- 
ics of  electrical  mei-chandising,  by  George  P.  Baldwin. 
The  survey  made  by  Messrs.  Russell  and  Berger  in 
Philadelphia,  although  it  covered  only  one  month's  use 
of  lamps  and  appliances,  is  undoubtedly  one  of  the  most 
important  studies  of  residential  circuits  made  in  recent 
years.  It  indicated  that  by  means  of  greater  appliance 
loads  residential  business  may  be  made  more  attractive 
to  the  electric  light  and  power  companies  of  the  country 
and  by  that  means  the  saturation  of  the  dollar  invested 
may  be  more  nearly  accomplished. 

Papers  dealing  with  the  engineering  features  of 
central-station  work  were  presented  on  Thursday. 
These  included  reports  of  committees  on  steam  turbines 
and  generators,  power  factor  and  fuel.  Prof.  J.  P 
Jackson  delivered  a  vei-y  timely  address  on  the  inter- 
relation of  power  systems. 


Plan  iMerger  of  Dohorty  Properties 
in  Toledo 

STEPS  are  being  taken  to  effect  the  consolidation  of 
the  Toledo  (Ohio)  Railways  &  Light  Company  and 
the  Acme  Power  Company,  both  controlled  by  Henr>'  L. 
Doherty  &  Company.  A  special  stockholders'  meeting 
of  the  Toledo  Railways  &  Light  Company  is  called 
for  Oct.  10  to  vote  on  a  change  of  name,  an  increase  of 
capital  from  $1.5,000,000  to  $25,000,000  and  the  pro- 
posed merger  with  the  Acme  Power  Company.  Since 
the  Toledo  Railways  &  Light  Company's  street-railway 
properties  in  Toledo  were  transferred  early  this  year 
to  the  Community  Traction  Company,  a  municipal  proj- 
ect, the  company  has  proposed  to  change  its  name  to 
the  Toledo  Edison  Company  and  effect  the  merger  with 
the  Acme  Power  Company.  Details  of  the  financial  plan 
of  the  new  company  have  not  yet  been  announced,  but 
it  is  understood  that  a  complete  financial  reorganization 
will  be  made. 

Little  Damage  to  San  Antonio  Utilities 
In  Hood  of  Sept.  10 

DAMAGE  to  the  property  of  the  San  Antonio  i  Tex.) 
Public  Service  Company  as  a  result  of  the  flood 
on  Saturday,  Sept.  10,  was  slight.  At  the  New  York 
office  of  the  American  Light  &  Traction  Company,  which 
controls  the  electric  light  and  power,  street  railway  and 
gas  utilities  in  San  Antonio,  it  was  stated  that  there 
was  little  or  no  physical  damage  to  any  of  the  company's 
property.  Only  one  of  the  company's  plants,  a  compara- 
tively small  one,  known  as  Station  B,  was  reached  by 
flood  water,  and  while  detailed  reports  had  not  yet  been 
received  as  to  the  extent  of  the  damage,  it  was  not 
believed  that  the  total  cost  of  clearing  away  debris 
and  making  necessary  repairs  would  exceed  $20,000. 

Electric  service  was  interrupted  shortly  after  the 
flood  started  about  1  o'clock  Saturday  morning,  but  was 
restored  at  8  o'clock  in  the  evening  of  the  same  day. 
TractioTi  service  was  resumed  on  Sunday  morning.  The 
gas  service  was  affected  the  least. 


Massachusetts  Utilities  Again  Seek 
Premium  Capitalization 

TO  BROADEN  the  market  for  gas  and  electric 
securities  in  Massachusetts,  the  capitalization  of 
premiums  was  urged  before  the  Department  of  Public 
Utilities  at  Boston  Sept.  13,  at  a  hearing  given  by  the 
commission  in  response  to  a  resolve  of  the  last  Legis- 
lature. E.  W.  Burdett,  for  the  fifty-three  utilities 
composing  the  Massachusetts  Gas  and  Electric  Asso- 
ciation and  including  leading  companies  in  the  state, 
addressed  the  board.  Four  recommendations  for  legis- 
lation were  presented  by  Mr.  Burdett  to  the  commis- 
sion, which  is  investigating  the  general  problem  of 
utility  capitalization  with  instructions  to  report  its 
findings  and  suggestions  to  the  incoming  Legislature 
next  January.  The  recommendations  were  these:  (1) 
That  the  department  may  approve  the  issue  of  stock 
below  par  in  cases  of  necessity;  (2)  that  the  com- 
mission establish  the  issue  prices  of  bonds  and  their 
rate  of  interest;  (3)  that  the  cash  and  share  capital  of 
companies  be  equalized  under  supervision  of  the  com- 
mission; (4)  that  the  conimission  may  authorize  the 
issue  of  capital  stock  without   par  value. 
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Colorado  River  Dam  Is  Federal  Project, 
Secretary  Fall  Says 

SECRETARY  FALL  of  the  Department  of  the  In- 
terior is  in  favor  of  the  construction  of  the  Boulder 
Canyon  dam  on  the  Colorado  River  by  the  federal 
government,  according  to  advices  just  received  in  Cali- 
fornia from  A.  P.  Davis,  chief  of  the  United  States 
Reclamation  Service.  This  significant  declaration  is 
the  first  authentic  disclosure  of  the  attitude  of  the 
Secretary,  who  must  pass  on  the  project  both  as  Secre- 
tary of  the  Interior  and  as  a  member  of  the  Federal 
Power  Commission.  According  to  Mr.  Davis,  the 
Secretary  believes  that  no  dam  should  be  built  on  the 
Colorado  River  by  any  authority  except  the  United 
States,  the  enterprise  being  altogether  too  large,  too 
important  and  involving  too  many  interstate  and  inter- 
national problems  to  permit  of  its  being  undertaken  by 
any  other  than  the  federal  government.  The  com- 
munication from  Mr.  Davis  further  says:  "The  Secre- 
tary thinks  it  is  not  desirable  to  permit  any  of  the 
interests  to  contribute  to  the  investigations,  but  in  view 
of  the   urgency  of  the   matter   has  consented  that   all 


will  have  a  capacity  of  168,000  hp.  Work  has  begun 
and  about  200  men  are  now  employed.  This  force  will 
later  be  increased  to  between  1,500  and  2,500  men,  and 
the  whole  plant,  it  is  expected,  will  be  finished  in  1927. 
The  undertaking  will  be  carried  out  under  the  charter 
of  the  ilanitoba  Power  Company,  Ltd.,  which  company 
i..  taking  over  the  assets  of  the  Winnipeg  River  Power 
Company.  Sir  Augustus  Nantan  of  Winnipeg,  who  is 
also  a  director  of  the  Winnipeg  Electric  Railway,  will 
be  president  and  A.  W.  McLimont  will  be  vice-presi- 
dent of  the  Manitoba  Power  Company. 


Public  Relations  the  Keynote  of  Pennsyl- 
vania Electric  Association  Convention 

THE  fourteenth  annual  convention  of  the  Pennsyl- 
vania Electric  Association  was  held  at  Bedford 
Springs,  Pa.,  on  Thursday,  Friday  and  Saturday  of  last 
week.  Chief  interest  in  the  program  was  centered  in  a 
public  policy  meeting  on  the  evening  of  Sept.  8,  at 
which  President  JI.  R.  Bump  of  the  National  Electric 
Light  Association ;  A.  W.  Thompson,  president  of  the 
Duquesne  Light  Company  of  Pittsburgh,  and  W.  D.  B. 
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municipalities  may  be  invited  to  do  so  for  the  present 
in  order  to  keep  the  work  going  and  forestall  delay." 
The  Secretary  has  instructed  Mr.  Davis  to  prepare 
estimates  in  the  amount  of  $100,000  fr  further  investi- 
gate the  Boulder  Canyon  project.  Contributions  to  this 
fund  are  to  be  solicited  from  the  interested  munic- 
ipalities with  the  explicit  agreement  that  such  contribu- 
tions do  not  involve  any  moral  or  legal  advantage 
concerning  the  allocation  of  benefits  from  the  completed 
project. 


Arrangements  Made  for  168,000-Hp. 
Plant  to  Feed  Into  Winnipeg 

ARRANGEMENTS  have  been  completed  for  the 
L  financing  of  a  ten-million-dollar  power  development 
project  at  Great  Falls  on  the  Winnipeg  River  in  Mani- 
toba, Canada.  A.  W.  McLimont,  vice-president  of  the 
Winnipeg  Electric  Railway,  has  recently  returned  from 
a  trip  to  Montreal,  where  he  was  in  consultation  with 
thp  firm  of  Nesbitt,  Thomson  &  Company,  who  will 
finance    the    undertaking.      When    completed    the    plant 


Ainey,  chairman  of  the  Public  Service  Commission  of 
the  Commonwealth  of  Pennsylvania,  spoke. 

Papers  were  presented  during  the  convention  as 
follows:  "Superpower  Survey  as  It  May  Affect  Pennsyl- 
vania," by  Harold  Goodwin,  Jr.;  "The  Uses  and  Value 
of  Classified  Cost-of-Service  Data  as  Supplementary 
Evidence  in  Certain  Types  of  Rate  Cases,"  by  Charles 
B.  Cooke,  Jr.;  "Closer  Co-operation  with  Our  Cus- 
tomers," by  W.  H.  Wade;  "Electric  Service  for  Rural 
Customers,"  by  C.  W.  Drake;  "Inductive  Interference," 
by  A.  E.  Silver;  "Light  and  Power  Company  Hazards 
as  Viewed  by  the  Department,"  by  Clifford  Connelly, 
and  "Accident  Prevention  Among  Electric  Utilities," 
by  Paul  R.  Kuhn.  In  addition  there  were  reports  from 
the  following  committees:  Rates,  F.  S.  Smith  chair- 
man ;  Commercial  Section  relations,  G.  M.  Gadsby 
chairman;  Technical  Section,  Henry  Miiller  chairman; 
safety  and  welfare,  J.  H.  Sheai'er  chairman;  Accounting 
Section,  H.  R.  Kem  chairman;  purchasing  and  store- 
room accounting,  J.  F.  Torrence  chairman;  customers' 
records  and  billing  methods,  John  F.  Ford  chairman; 
credits  and  cnllpftions,  C.  F.  Kalp  chairman. 
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In  his  presidential  address  Henry  Harris  of  Wil- 
merding  reviev/ed  briefly  the  accomplishments  of  the 
year  and  laid  stress  on  what  was  yet  to  be  done, 
especially  in  the  way  of  service,  financing  and  winning 
public  good  will.  Much  that  he  said  was  re-echoed  in 
fuller  detail  at  the  public  policy  meeting.  Mr.  Bump 
was  certain  that  the  securities  of  electric  public  utilities 
will  remain  attractive  for  many  years  to  come.  He 
outlined  the  plans  of  the  N.  E.  L.  A.,  calling  attention 
to  the  Customer  Ownership  Service  Bureau  recently 
established  at  headquarters  in  New  York,  to  the  general 
good-will  program,  and  to  the  relationship  established 
with  the  telephone  companies  foi  amicably  settling 
inductive-interference  troubles. 

Service  was  the  keynote  of  A.  W.  Thompson's 
address.  While  probably  not  more  than  5  per  cent 
of  the  customers  indulge  in  adverse  criticism  of  the 
service,  yet  Mr.  Thompson  said,  success  or  failure 
is  measured  by  the  manner  in  which  these  com- 
plaints are  handled.  Mr.  Thompson  also. called  attention 
to  the  service  necessary  to  the  employee  to  make  him 
contented  and  happy  and  the  service  to  the  investor 
whereby  additional  capital  may  be  attracted  to  securi- 
ties of  the  local  companies. 

Commissioner  Ainey  expressed  his  confidence  in  the 
ability  of  the  electrical  industry  to  .solve  the  problems 
before  it.  He  declared  it  to  be  one  of  the  most  essential 
parts  of  the  fabric  of  human  civilization  and  progress 
and  said  that  such  associations  as  the  Pennsylvania 
Electric  Association  and  the  National  Electric  Light 
Association  are  of  untold  assistance  to  the  regulatory 
authorities  because  through  them  the  commissions 
receive  the  composite  thought  and  practices  of  the 
utilities  and  are  able  to  adjudicate  matters  for  the  good 
of  the  individual,  the  community  and  the  nation. 

Mr.  Goodwin  in  his  paper  dealt  with  some  of  the 
commercial  and  engineering  aspects  of  the  Superpower 
Survey  recently  made  in  the  Northeastern  section  r  f 
the  United  States,  the  final  report  on  which  is  soon 
to  be  distributed.  The  executive,  legal  and  financial 
phases  were  not  touched  on.  Standard  distribution 
voltages  for  the  Superpower  Zone  were  recommended 
as  follows:  2,300  volts,  2.3,000  volts  and  66,000  volts. 
Particular  emphasis  was  laid  on  the  virtues  of  66,000 
volts  as  against  higher  voltages,  and  use  of  this  voltage 
with  pin-type  insulators  was  advocated. 

At  the  closing  session  of  Saturday  A.  S.  Cantlin 
of  AUentown  was  elected  president,  H.  H.  Ganser  of 
Norristown  was  elected  first  vice-president  and  E.  H. 
Davis  of  Williamsport  second  vice-president.  J.  H. 
Shearer  of  Altoona  was  elected  treasurer. 


covers  the  same  site.  The  commission  at  its  ne.xt  meet- 
ing will  also  pass  upon  an  application  by  George  C. 
Hazlett  of  Cordoba,  Alaska,  for  a  preliminary  permit 
covering  a  project  at  the  outlet  of  Silver  Lake  in  Alaska 
in  which  .5,000  hp.  is  involved. 

Application  has  been  made  to  the  commission  by  the 
Uinta  Power  &  Light  Company  for  a  preliminary  permit 
covering  a  Utah  project,  in  which  som.e  6,000  hp.  is  in- 
volved, and  by  the  Darwin  Silver  Company  of  Cali- 
fornia for  a  license  covering  a  transmission  line  from 
one  of  the  power  plants  serving  the  city  of  Los  Angeles 
to  a  near-by  mine. 


First  Application  from  New  England  for 
Preliminary  Hydro  Permit 

THE  meeting  of  the  Federal  Power  Commission 
which  was  scheduled  for  Sept.  12  was  postponed 
owing  to  the  fact  that  the  Secretary  of  War  was  called 
out  of  the  citv.  The  meeting  will  be  held  immediately 
on  his  return.  At  that  meeting  the  commission  will 
pass  upon  the  request  of  the  Connecticut  River  Power 
Companv  for  a  preliminary  permit  covering  the  project 
at  Enfield  Rapids  on  the  Connecticut  River,  where  it  is 
intended  to  develop  32,000  installed  horsepower.  This 
will  be  the  first  preliminary  permit  to  be  granted  in 
New  England  since  the  enactment  of  the  water-power 
act  It  is  expected  that  the  commission  will  reject  the 
application  of  A.  P.  Connor  of  Springfield.  Mass.,  which 


Salesmanship  and  Customer  OMnership  to 
Be  Discussed  at  French  Lick  Springs 

THE  program  of  the  Great  Lakes  Geographic  Divi- 
sion, N.  E.  L.  A.,  and  Indiana  Electric  Light  Asso- 
ciation convention  at  the  French  Lick  Springs  Hotel, 
French  Lick  Springs,  Ind.,  Sept.  21-24,  will  include 
addresses  by  President  Bump  and  Executive  Manager 
Ayle.sworth  of  the  National  Electric  Light  Association. 
Dr.  Holmes,  president  of  Drake  University,  Des  Moines, 
Iowa,  will  discuss  salesmanship.  The  electric  vehicle 
situation  will  also  be  discussed,  and  the  technical  ses- 
sions on  Friday  morning  will  be  addressed  by  Chair- 
man Carle  of  the  National  Technical  Section.  The  pro- 
gram in  full  is  as  follows: 

Wednesday,  Sept.  21 

0-30  A.M. President's   address,   William   C.   Lounsbury, 

Superior,  Wis.;  reports  of  committees;  report  of  secretary- 
treasurer;  address,  "Facts  and  Feeling  in  Salesmanship, 
by  Dr  A  Holmes,  president  Drake  University,  Des  Moines. 
Iowa;  address,  "Contract  Routine."  by  R.  T.  Duncan, 
Detroit  Edison  Company;  report,  "Investigation  Lpon  the 
Relation  of  Kilowatt-Hours  Sold  for  Appliances  and  for 
Liehtine:  in  the  Average  Household,"  by  T.  W.  Berger. 
Philadoiphia,  Pa.,  and  George  A.  Neal.  Hammond.  Ind.; 
address  "Illinois  Committee  on  Public  Information  and  Its 
Future 'plans,"  by  B.  J.  Mullaney,  Chicago;  report,  "The 
Electric  Vehicle,"  by  Messrs.  Cunningham  and  Carpenter, 

Chicago. 

Thursday,  Sept.  22 

9  -30  A  M. Address,  "Consumer  Ownership  of  Utilities." 

bv  R  F  Scheel,  Chicago;  address,  "Public  Service."  by 
George  P  Barnard,  Indiana  Public  Service  Commission: 
address,  "Central-Station  Publicity,"  by  J.  B.  Wootan.  New 
York  City;  address,  "Training  for  Public  Servce,_by  Fred 
R.  Jenkins,  chairman  educational  committee  X.  E.  L.  A.; 
address,  M.  H.  Aylesworth,  executive  manager  N.  E.  L.  A. 
Friday,  Sept.  23 

c,  -so  A  M  —Report  of  technical  committee,  by  George  E. 
Lewis,  Ann  Arbor,  Mich.;  paper,  "Michigan  High-VolUge 
Transmission  Systems,"  by  H.  J.  Burton,  Jackson  Mich.; 
report  of  meter  committee,  by  J.  C.  Langdell,  Jackson, 
Mich.;  address,  by  N.  A.  Carle,  chairman  technical  comiwt- 
tee  N  E  L  A.;  paper,  "Distribution  Systems  in  Small  Com- 
munities" (author  to  be  named)  ;  general  discussion  on  con- 
sumers' billing  methods  led  by  B.  P.  Shearon.  Hammond^ 
Ind.;  J.  H.  Thomas,  Peoria,  111.;  C.  H.  Hansberger  Grand 
Rapids,  Mich.;  H.  C.  Mitchell.  Indianapolis  Ind.,  and  \S.  A. 
McDonough,  Beloit,  Wis.;  demonstration  of  latest  mechan- 
ical drilling  devices.  . 

7:30  P..1/.— Address,  by  Milan  R.  Bump,  president  N.  t. 
L.  A.;  distribution  of  golf  prizes. 

Thirteenth  Annual  Meeting  Indiana  Electric  Light 
Association,  Saturd.\y,  Sept.  24 
q-SO  4.1/— Reports  of  committees;  report  of  secretary- 
tr;asurer;  president's  address,  by  Morse  DellPlain.  Ham- 
mond, Ind.;  address,  "Capitalizing  \our  Opportunities.  b> 
William  L.  Goodwin.  Society  for  Electrical  Development, 
address,  M.  H.  Aylesworth.  executive  manager  N.  t.  1-  A-< 
round-table  discussion;  election  of  officers. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Central  Maine  Power  Company  Has 
7,000  Stockholders. — In  the  fiscal  year 
ended  on  June  20  last  the  Central  Maine 
Power  Company  gained  3,042  stockhold- 
ers, which  it  considers  a  record  for  a 
company  with  36,000  customers.  These 
new  purchasers  brought  the  number  of 
holders  of  7  per  cent  stock  up  to  5,968, 
and,  adding  in  the  holders  of  6  per  cent 
and  common  stock,  the  company  now 
has  more  than  7,000  investors  in  its 
securities. 

Prizes  for  Advertisements  and  "Sto- 
ries" of  Utility  Companies.  —  J.  F. 
Owens,  vice-president  and  general  man- 
ager of  U'2  Oklahoma  Gas  &  Electric 
Company,  has  announced  that  last  year's 
prize  contest  among  the  students  of 
the  school  of  journalism  of  the  Univer- 
sity of  Oklahoma  for  the  best  adver- 
tisements and  "feature  stories"  regard- 
ing public  utilities  companies  will  be 
made  a  permanent  institution.  Five 
prizes  of  $5  each  for  the  best  monthly 
contributions  and  a  grand  prize  of  $50 
will  be  awarded  each  year. 

Church  Services  by  Radio. — In  Pitts- 
burgh recently  the  congregation  of  the 
Herron  Avenue  Presbyterian  Church, 
whose  pastor  was  absent,  listened  to  the 
services,  including  music  and  sermon, 
given  at  another  church  10  miles  dis- 
tant and  transmitted  by  radio  telephony 
and  through  an  amplifier.  This  innova- 
tion was  an  extension  of  an  arrange- 
ment by  which  the  entire  religious  serv- 
ice of  the  Calvary  Episcopal  Church  at 
Pittsburgh  is  transmitted  by  radio  every 
Sunday  evening  to  amateur  radio  sta- 
tions equipped  with  the  proper  receiv- 
ing and  amplifying  apparatus.  The 
sermon  from  the  loud-speaking  horn  is 
said  to  have  been  distinctly  heard  in  all 
parts  of  the  auditorium. 

Turbo-Generator  Runs  Five  Years 
Without  a  Breakdown. — F^r  five  years 
a  3,200-kva.  Westinghouse  turbo-gen- 
erator has  been  operated  in  the  city 
of  Saskatoon,  Saskatchewan,  Canada, 
without  a  breakdown  and  with  only  a 
few  short  stops  on  account  of  a  light 
lead  that  could  be  carried  by  a  smaller 
turbine.  One  continuous  run  of  eigh- 
teen months  is  recorded.  This  record  is 
the  more  remarkable  because  of  the 
extremes  of  mperature  encountered  in 
the  Canadian  Northwest.  The  loads 
carried  by  this  machine  have  varied 
from  300  kw.  to  3,850  kw.  The  only 
portion  of  the  equipment  that  was  ever 
removed  was  the  governor  pedestal  cap, 
which  was  taken  off  for  the  purpose  of 
renewing  a  ga.-sket  on  the  gland  run- 
ner joint.  The  condenser,  too,  has 
proved  reliable.  On  one  occasion  when 
ice    shut    off    the    water    intake    seven- 


teen times  in  an  eighc-hour  run  no 
trouble  to  the  tubes  or  plates  occurred. 
The  La  Blanc  air  pump  never  has  given 
any  trouble  with  condensing  water  at 
a  proper  temperature!  The  turbo-gen- 
erator is  still  "going  strong." 

Wireless  Contest  to  Be  Held  at  New 
York  Electrical  Show. — A  world's  cham- 
pionship speed  contest  in  wireless 
telegraphy  is  to  be  held  in  Xew 
York  on  Sept.  28,  29  and  30  m  con- 
nection with  the  New  York  Electrical 
Show  at  the  Seventy-first  Regiment 
Armory.  The  contest  will  be  open  to 
all  comers  and  some  of  the  fastest 
army,  navy  and  commercial  operators 
are  expected  to  take  part.  A  silver  cup 
will  be  presented  to  the  winner.  The 
contest  will  be  under  the  auspices  of 
the  National  Amateur  Wireless  Associa- 
tion and  will  be  conducted  by  a  commit- 
tee representing  the  government  de- 
partments and  the  commercial  tele- 
graph companies.  In  addition  to  the 
professional  contest  there  will  be  a  test 
in  receiving  messages  through  interfer- 
ence. This  will  be  limited  strictly  to 
amateurs. 

Diesel-Electric     Yacht     Passes     Her 

Trials. — The  Guinevere,  a  three-masted 
schooner  designed  by  A.  Loring  Swasey 
and  built  at  Neponset,  Mass.,  with  a 
water-line  length  of  165  ft.,  over-all 
length  of  195  ft.,  beam  of  33  ft  and 
displacement  of  642  tons,  depends  for 
her  auxiliary  power  on  Diesel-electric 
engines.  Her  power  plant  consists  of 
two  six-cylinder,  350-hp.  Winton  oil 
engines  operating  at  225  r.p.m.,  each 
of  which  is  directly  connected  to  a  225- 
kw.,  125-volt  Westinghouse  direct-cur- 
rent generator.  Power  from  these  gen- 
erators is  supplied  to  the  Westinghouse 
propeller  motor,  which  is  a  550-hp.,  250- 
vilt,  220-r.p.ni.  machine.  On  her  trials 
the  Guinevere  ran  over  a  measured 
course  of  55  nautical  miles  between 
Boston  Light  and  the  lightship  and 
showed  a  speed  of  11.62  knots,  which 
is  a  knot  more  than  contract  speed. 

Commission  Tries  to  End  Electrical 
Strife  at  Goshen,  Ind. — In  an  effort  to 
terminate  the  competition  that  has  ex- 
isted in  Goshen,  Ind.,  for  twenty-five 
years  between  the  municipal  electric 
light  service  and  the  Hawks  Electric 
Company,  the  Indiana  Public  Service 
Commission  has  recommended  that  the 
rival  purveyors  of  energy  either  consol- 
idate or  divide  the  territory  between 
them.  This  advice  is  contained  in  an 
order  authorizing  the  company,  from 
which  the  city  purchases  energy,  to  in- 
crease its  wholesale  rate  from  1.45  cents 
to  2  cents  a  kilowatt-hour  despite  a  ten- 
year  contract  at  the  former  rate  en- 
tered into  less  than  two  years  ago. 
Rates  to  householders  and  commercial 
light  users  were  also  raised  by  from  10 
to  15  per  cent,  and  a  smaller  increase 
to  power  consumers  was  authorized, 
these  advances  being  in  addition  to 
previous  ones  granted  last  December. 
A  few  years  ago  the  city  shut  down 
its  own  generating  plant  and  contracted 
with  the  company  for  energy,  and 
much  bitter  feeling  has  been  caused  by 
the  resulting  situation. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  ?ach  month. 


Philadelphia  Section,  I.  and  S.  E.  E. — 

The  first  fall  meeting  of  the  Philadel- 
phia Section  of  the  Iron  and  Steel  Elec- 
trical Engineers  will  be  held  at  the 
Engineers'  Club  building  on  Saturday, 
Oct.  1,  at  8:15  p.  m.,  when  the  topic 
for  discussion  will  be  "Power  Distribu- 
tion in  Industrial  Plants." 

National  Association  of  Railway  and 
Utilities  Commissioners. — This  associa- 
tion will  hold  its  annual  meeting  at 
Atlanta,  Ga.,  on  Tuesday  to  Friday, 
Oct.  11  to  14,  under  the  presidency  of 
James  A.  Perry  of  the  Georgia  Rail- 
road Commission.  President  Bump  and 
Executive  Manager  Aylesworth  of  the 
N.  E.  L.  A.  will  be  present. 

N.  E.  L.  A.,  Rocky  Mountain  Divi- 
sion. — As  already  announced,  the  sec- 
ond annual  convention  of  this  associa- 
tion will  be  held,  in  conjunction  with 
the  annual  convention  of  the  Colorado 
Electric  Light,  Power  and  Railway  As- 
sociation, at  the  Hotel  Colorado,  Glen- 
wood  Springs,  Col.,  on  Sept.  19,  20  and 
21.  Men  nationally  prominent  in  elec- 
trical activities  will,  it  is  announced, 
address  the  gathering.  The  executive 
committee  of  the  Accounting  Section, 
N.  E.  L.  A.,  will  meet  in  Glenwood 
Springs  on  Sept.  20,  concurrently  with 
the  Rocky  Mountain  division. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

Association  of  Iron  and  Steel  Electrical 
Engineers — Chicago,  Sept.  19-24.  (For 
program  see  issue  of  Sept.  10,  page 
535.) 

N.  E.  L.  A..  Great  Lakes  Division,  and 
Indiana  Electric  Light  Association  — 
French  Lick  Springs,  Sept.  21-23.  (For 
program  sec  "News  of  the  Industry.") 

N.  E.  L.  A.,  Rockv  Jlountain  Division, 
and  Colorado  Electric  Light.  Power 
ami  Railway  Association  —  Glenwood 
Springs,   Sept.   19-21. 

West  Virginia  -  Kentucky  Association  of 
Mine,  Mechanical  and  Electrical  Engi- 
neers— Huntington.  W.  Va..  Sept.  20-23. 

Electrical  Supplv  Jobbers'  Association,  Cen- 
tral   Division — Chicago,  Sept.   22   to  23. 

Illuminating  Engineering  Society — Roches- 
ter, N.  T.,  Sept.  26-29.  (For  program 
see  issue  of  Aug.   13.  page  336.) 

National  Safety  Council — Boston,  Sept. 
26-30. 

American  Electrochemical  Society  —  Lake 
Placid  Club,  N.   Y..  Sept.   29-Oct.  1. 

A  I  and  S  E.  E..  Philadelphia  Section — 
Philadelphia,  Oct.   1. 

American  Electric  Railway  Association — 
Atlantic  City.   N.   J..   Oct    3-7. 

Indiana  State  Association  of  Electrical  Con- 
tractors and  Dealers  —  Indianapolis. 
Oct.   5   and  6. 

Empire  State  Gas  and  Electric  Association 
—Lake   Placid.  N.    V..   Oct.    6    and    7. 

National  Association  of  Railway  and  UtiU- 
lies  Commissioners — .\tlanta,  Ga.,  Oct. 
11-14. 

N.  E.  L.  A.,  So\itheasfcrn  Section — Chatta- 
nooga, Tinn..  Oct.   17-19. 

Electrical  Supply  •Tohhers'  Assoriation.  At- 
lantic   Division — Philadelphia,    Oct.    20. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Respon.sibilitj  for  Unhealthful  Con- 
ditions Attributed  to  Power  Company's 
Dam. — The  Georgia  Court  of  Appeals 
has  reversed  a  verdict  for  the  defend- 
ant directed  by  the  lower  court  in  Head 
vs.  Towaliga  Power  Company  and  or- 
dered a  retrial.  This  is  a  suit  for  dam- 
ages on  account  of  a  nuisance  and  men- 
ace to  health  alleged  to  have  been 
caused  by  the  backing  up  of  waters 
obstructed  by  a  dam  erected  by  the 
power  company  across  the  Towaliga 
River.  The  higher  court  held  that  there 
was  evidence  supporting  a  verdict  for 
damages  in  some  amount  and  no  evi- 
dence supporting  a  verdict  for  the  de- 
fendant. 

What  Constitutes  an  Extraordinary 
Flood? — In  affirming  a  judgment  for 
flood  damages  in  Cheatw^ood  vs.  City 
of  Richmond,  the  Supreme  Court  of 
Appeals  of  Virginia  thus  summarized 
the  law  as  it  bears  upon  "extraordi- 
nary" floods  for  which  damages  are 
not  recoverable:  "The  law  is  perfectly 
well  settled  that  no  person  or  corpora- 
tion has  a  right  to  construct  a  culvert 
over  a  natural  watercourse  in  such 
manner  as  to  obstruct  the  flow  of  the 
stream  and  throw  its  waters  back  on 
another  owner's  property  to  its  in- 
jury, and  the  culvert  or  opening  must 
be  sufficient  to  accommodate  not  only 
the  natural  and  normal  flow  of  the 
stream  but  such  abnormal  and  exces- 
sive flow  as  may  reasonably  be  antici- 
pated in  times  of  high  water  and  flood. 
There  is  no  duty  to  provide  for  floods 
so  unusual  and  extraordinary  as  to 
bring  them  within  the  category  of  an 
'act  of  God.'"     (107  S.  E.  830.) 

Commission  Cannot  Reduce  Rental 
of   Property    Leased  by   Public    Utility. 

Where  the  owner  of  property  devoted 

to  public  service  has  leased  it  in  whole 
or  in  part  to  an  operating  company  for 
a  specified  compensation,  the  Public 
Service  Commission,  according  to  a  de- 
cision of  the  Supreme  Court  of  Penn- 
sylvania in  a  suit  brought  by  the  New 
Street  Bridge  Company  against  the 
commission,  can  only  determine  the 
reasonableness  of  the  rates  charged 
to  the  public  for  the  service  and  can- 
not reduce  the  compensation  paid  by 
the  lessee  for  the  use  of  the  property, 
in  which  the  public  has  no  interest. 
The  commission  has  no  power  to  sub- 
ject a  lessor  or  owning  company  to 
the  duties  or  obligations  of  an  operat- 
ihg  company.  The  power  of  the  com- 
mission extends   only  to  regulation  of 

•  The  leCt-hanil  numbers  refer  to  the 
voUiTue  and  tlie  riRht-hand  niinibeis  to  tne 
pag-i-  of  the  National  Reporter  System. 


rates  to  insure  reasonable  charges  and 
prevent  discrimination  and  does  not 
permit  regulation  to  reduce  contract 
charges  solely  for  the  benefit  of  the 
contracting  consumers.     (114  At.  378.) 

What  Is  Confiscation? — The  fixation 
of  rates  for  a  public  service  corpora- 
tion cannot  be  a  confiscation,  declared 
the  Supreme  Court  of  Pennsylvania  in 
handing  down  a  decision  on  a  disputed 
commission  order  (Ben  Avon  Borough 
vs.  Ohio  Valley  Water  Company), 
when  the  utility  company  receives  a 
reasonable  return  on  its  investment, 
but  if  it  is  deprived  thereof  confisca- 
tion necessarily  results.  The  discre- 
tion exercised  in  settling  this  point  by 
the  lower  court  will  not  lead  to  re- 
versal by  the  Supreme  Court  unless  it 
is  satisfied  that  this  discretion  has  been 
abused.  The  same  fundamental  prin- 
ciple was  affirmed  by  the  Supreme 
Court  in  Beaver  Valley  Water  Com- 
pany vs.  Public  Service  Commission. 
(114  At.  369.) 

Liability  of  Owner  of  Building  and 
of  Corporation  Supplying  Electricity 
for  Death  from  Defective  Wiring. — A 
dairy  employee  having  met  death  be- 
cause of  grounded  wires  in  the  prem- 
ises of  a  customer  where  he  tried  to 
reach  a  switch  to  turn  on  the  light,  the 
Appellate  Court  of  Indiana  (Aurentz 
vs.  Nierman)  found  that  the  owner 
of  the  building,  who  knew  that  the 
wiring  was  defective,  could  not  pro- 
tect himself  against  liability  by  the 
claim  that  he  was  not  an  electrical  ex- 
pert and  had  relied  on  the  opinion  of 
others,  it  being  his  duty  to  have  the 
defect  removed.  Nor  could  the  city  of 
Fort  Wayne,  which  furnished  the  elec- 
tricity and  which  had  acquired  knowl- 
edge by  inspection  on  the  complaint  of 
the  building  owner  of  the  defective  con- 
ditions, escape  responsibility  because 
it  did  not  control  the  building  and  had 
not  been  authorized  to  make  the  nec- 
essary repairs.     (131  N.  E.  832.) 

Grand  Rapids  Ordinance  Not  a  Fran- 
chise.— The  Superior  Court  of  Grand 
Rapids,  Mich.,  has  sustained  the  Con- 
sumers' Power  Company  in  a  suit 
brought  against  it  by  the  city  to  en- 
force rates  advertised  by  the  company 
in  1907  and  afterward  put  into  force. 
These  rates  were  less  than  those 
granted  in  an  ordinance  passed  by  the 
City  Council  previous  to  the  com- 
pany's advertisement  and  subsequently 
to  this  advertisement  adopted  by  pub- 
lic referendum.  The  company  has  now 
reverted  to  the  rates  originally  named 
in  the  ordinance.  The  city's  contention 
was  that  the  ordinance  was  a  franchise 
and  that  the  company  by  its  own  action 
had  substituted  the  lower  rates  for 
those  included  in  the  ordinance,  these 
Uwer  rates  thus  becoming  the  legal 
ones.  The  city  had,  however,  granted 
an  emergency  increase  to  the  company 
on  Nov.  4,  1920.  It  claimed  that  the 
rates  the  company  is  now  charging 
under  the  original  terms  of  the  ordi- 
nance are  higher  than  those  accorded 
in  this  emergency  measure  and  should 
be  disallowed. 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Commission  Cannot  .\ct  in  Capacity 
of  Consulting  Engineer  for  Projected 
Plants. — The  Michigan  Public  Utilities 
Commission  declined  to  act,  at  the  re- 
quest of  a  village  contemplating  the  in- 
stallation of  a  municipal  electric  plant, 
as  a  consulting  engineer  in  the  prepa- 
ration of  plans,  surveys  and  reports, 
holding  that  the  advisory  ftinctions  be- 
stowed on  the  commission  by  stattite 
refer  only  to  plants  already  built  and 
in  operation. 

Going  Value  Predicated  on  Efficiency. 
— A  public  utility  which  is  not  above  the 
ordinary  in  the  way  of  operating  costs 
and  operating  efficiency  is  not  entitled 
to  a  going  value  representing  the  dif- 
ference between  a  utility  having  a  work- 
injr  organization  and  a  business  at- 
tached to  its  system  and  one  which  has 
not,  according  to  a  decision  of  the 
Michigan  Public  Utilities  Commission, 
although  a  utility  which  is  superior  on 
account  of  foresight  in  desfgn  and 
operation  is  entitled  to  a  larger  allow- 
ance for  going  value  than  one  which 
falls  short  in  these  respects. 

Relation  of  Efficient  Operation  to 
Return.— The  Light  &  Power  Utility, 
which  operates  an  electric  distribution 
system  in  Banning,  Cal.,  requested  au- 
thority to  increase  its  rates,  urging 
that  it  was  not  earning  a  fair  return 
on  the  capital  invested.  The  Cali- 
fornia Railroad  Commission  declined 
to  allow  the  increase,  saying:  "There 
is  and  has  been  a  general  complaint  by 
applicant's  consumers  regarding  the 
attitude  and  manner  of  applicant  in 
carrying  on  its  business,  which  pre- 
vents its  proper  and  natural  develop- 
ment. The  commission  has  urged  ap- 
plicant from  time  to  time  to  improve 
these  conditions  for  the  betterment  of 
service  to  consumers  and  increase  of 
business  to  applicant.  It  is  the  firm 
conviction  of  the  commission's  engi- 
neers that  applicant's  business  could  bo 
increased  to  a  point  where  it  would  pay 
an  adequate  return  under  present  rates. 
Under  these  conditions  the  commission 
does  not  feel  justified  in  authorizing 
an  increase  in  rates  at  this  time,  and 
the  return  is  fair,  considering  the  serv- 
ice given.  ...  If  in  the  future  ap- 
plicant shows  to  the  commission  satis- 
factorily that  it  has  made  suitable 
changes  to  impi-ove  its  conditions  and 
has  made  a  sincere  and  intelligent  ef- 
fort to  develop  the  business  properly, 
but  that  an  increase  in  rates  is  still 
r.eeded  to  provide  an  adequate  return, 
the  matter  may  again  be  brought  to 
the  commission's  attention  by  the  fil- 
ing of  a  new  application." 


September  17,  1921 


ELECTRICAL     WORLD 


589 


Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


S.  Fred  Smith,  local  manager  for 
Charles  H.  Tenney  &  Company  of  the 
Salem  (Mass.)  Electric  Lighting  Com- 
pany, celebrated  on  Aug.  16  the  thir- 
tieth anniversary  of  his  appointment  as 


S.   F.    SMITH 


manager.  Mr.  Smith  became  connected 
with  the  electrical  industry  in  its  pio- 
neer days,  having  been  made  manager 
of  the  Salem  telephone  exchange  in 
1881.  When  he  resigned  that  post  in 
1891  to  become  manager  of  the  lighting 
company,  he  was  succeeded  by  Robert 
P.  Butterick,  who  has  remained  man- 
ager of  the  telephone  property  ever 
since,  and  the  two  electrical  veterans 
observed  together  the  completion  of 
their  third  managerial  decade.  Mr. 
Smith  has  seen  the  Salem  Electric 
Lighting  Company  expand  from  the 
status  of  an  800-hp.  plant  to  its  present 
size,  with  an  output  of  43,000,000  kw.- 
hr.  a  year.  The  system,  w^ich  is  inter- 
connected with  Boston,  Revere  and  Wal- 
den,  ranks  as  one  of  the  most  efficient 
in  New  England,  generating  a  kilowatt- 
hour   on    about    1.8   lb.   of   coal. 

E.  A.  I,(H>w,  associate  professor  of 
electrical  engineering  at  the  University 
of  Washington  in  Seattle,  has  become 
connected  with  the  F^I-ECTRICAL  WoRLD  as- 
editorial  representative  in  his  territory. 
His  new  activities  will  be  in  addition  to 
his  college  duties.  Mr.  Loew  was 
graduated  in  electrical  engineering 
from  the  University  of  Wisconsin  in 
1906.  Both  before  and  after  gradua- 
tion he  gained  considerable  practical 
experience  with  the  Chicago  Telephone 
Company,  the  Wisconsin  Telephone 
Company  and  the  United  States  gov- 
ernment. He  then  served  three  years 
as  instructor  in  electrical  engineering 
at    the    University    of   Wisconsin,    and 


then  as  first  assistant  professor  and 
later  as  associate  professor  of  electrical 
engineering  at  the  University  of  Wash- 
ington for  nine  years.  During  a  leave 
of  absence  of  three  years  he  was  elec- 
trical engineer  and  general  superintend- 
ent of  the  American  Nitrogen  Products 
Company  of  Seattle.  Mr.  Loew  is  a 
member  of  the  Amei-ican  Institute  of 
Electrical  Engineers  and  has  been  act- 
ive on  both  local  and  national  commit- 
tees of  the  Institute. 

Edwin  A.  Barrows,  president  of  the 
Narragansett  Electric  Lighting  Com- 
pany of  Providence,  R.  I.,  has  been 
elected  vice-president  of  the  New  Eng- 
land Section  of  the  N.  E.  L.  A. 

J.  M.  Wauchope  has  been  appointed 
.superintendent  of  the  Walla  Walla 
River  plant  of  the  Pacific  Power  & 
Light  Company,  Milton,  Ore. 

Charles  L.  Eklgar,  president  of  the 
Edison  Electric  Illuminating  Company 
of  Boston,  has  been  elected  president 
of  the  New  England  Section  of  the 
N.  E.  L.  A.  Mr.  Edgar  has  been  promi- 
nently identified  with  N.  E.  L.  A.  work, 
both  in  the  national  and  local  organi- 
zations, for  a  number  of  years.  He 
has  served  several  times  as  vice- 
president  of  the  N.  E.  L.  A.  and  was 
president  in  1903.  He  has  been  closely 
idintified  with  the  electrical  industry 
for  thirty-seven  years,  thirty-three  of 
which   have  been  devoted  to  the  engi- 


L.  L.  Dyer,  until  recently  assistant 
superintendent  of  transmission  of  the 
Southern  California  Edison  Company, 
has  been  promoted  to  be  superintendent 
of  substation  operation  and  will  have 
charge  of  the  operations  of  all  of  the 
company's  many  substations.  Mr.  Dyer 
has  been  employed  by  the  Southern 
California  Edison  Company  and  its 
predecessors  for  nearly  twenty  years, 
having  entered  the  employ  of  the 
Pacific  Light  &  Power  Company  as 
dynamo  tender  in  1902.  Before  this 
he  was  an  electrician  in  the  navy, 
serving  in  the  battle  of  Manila  Bay.  In 
1907   he    became    substation   chief    and 


neering,  commercial  and  executive  de- 
partments of  the  Edison  Electric  Illu- 
minating Company  of  Boston.  Owing 
to  his  broad  outlook  and  experience  he 
is  widely  looked  to  for  counsel  and 
leadership  In  all  phases  of  central-sta- 
tion work. 


in  1909  chief  of  the  electrical  depart- 
ment of  the  Redondo  steam  generating 
station.  He  became  system  chief 
operator  in  1910  and  was  promoted  to 
the  position  of  superintendent  of  the 
southern  division  in  1913.  Upon  the 
merger  of  the  Pacific  Light  &  Power 
Company  with  the  Southern  California 
Edison  Company  in  1917  he  was  made 
assistant  superintendent  of  transmis- 
sion of  the  latter  company  and  held 
this  position  until  his  recent  promotion. 

J.  A.  Woidill,  .Ir.,  formerly  chief  elec- 
trical draftsman  at  the  Hog  Island 
shipyard,  has  recently  become  super- 
intendent of  the  Atlantic  County  Elec- 
tric Company  and  Enterprise  Gas 
Company,  Egg  Harbor  City,  N.  J. 

W.  S.  Richmond,  consulting  engineer 
in  hydro-electric  and  general  hydraulic 
problems,  has  moved  from  Detroit  to 
Buffalo,  where  he  will  continue  practice. 

R.  H.  Bacon,  who  since  early  in  1920 
has  been  an  associate  engineering  editor 
of  the  Ei.E('TRirAi,  WoRi.n,  has  recently 
been  appointed  head  of  the  sales  pro- 
motion and  advertising  section  of  the 
Imperial  Electric  Company,  Akron, 
Ohio.  Mr.  Bacon  previous  to  his  con- 
nection with  the  ElXCTRicAL  Worij)  was 
assistant  electrical  engineer  of  the  Cop- 
per Range  Company,  Painesdale,  Mich. 
Prior  to  that  connection  he  had  been 
employed  by  the  Eastern  Michigan 
Power  Company,  by  Woodmansee  & 
Davidson,  Chicago,  by  the  L.  K.  Corn- 
stock  Company  of  New  York  City  and 
by  other  operating  concerns. 
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W.  A.  Stearns,  who  has  recently  been 
appointed  chairman  of  the  Heating  Ap- 
pliance Section  of  the  Associated  Manu- 
facturers of  Electrical  Supplies,  is 
supervisor  of  the  nickel-chromium  re- 
sistance-element patents  of  the  Gen- 
eral Electric  Company.  Mr.  Stearns 
has  been  in  the  employ  of  the  Fort 
Wayne  Electric  Company  and  the  Gen- 
eral Electric  Company  since  April, 
1904.  At  that  time  he  joined  the  sales 
force  of  the  former  company.  In  Sep- 
tember, 190.5,  he  was  made  sales  man- 
ager of  the  Southern  district  of  the 
Fort  Wayne  Electric  Works,  with  head- 
quarters at  Atlanta,  Ga.  Four  years 
later  he  was  appointed  district  mana- 


r 
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W.  A.  STEARNS 


ger  of  the  supply  department  of  the 
General  Electric  Company  at  Atlanta. 
In  1911  he  was  made  assistant  sales 
manager  of  the  Atlanta  office  of  the 
General  Electric  Company.  In  April, 
1916,  he  was  transferred  to  Pittsfield, 
Mass.,  as  manager  of  the  heating  ap- 
pliance section  of  the  supply  depart- 
ment, but  later  he  moved  to  Schenec- 
tady to  become  supervisor  of  the  pat- 


ents already  mentioned.  Two  years 
afterward  he  was  placed  in  charge  of 
the  licenses  granted  by  the  General 
Electric  Company  under  the  patents 
owned  by  it.  Mr.  Stearns  has  served 
on  various  merchandising  committees 
of  the  N.  E.  L.  A.  having  to  do  with 
commercial  and  testing  subjects. 

W.  W.  Mumma,  formerly  sales  man- 
ager of  the  fan  department  of  the  Rob- 
bins  &  Myers  Company,  has  been  ap- 
I'ointed  general  sales  manager,  with 
jurisdiction   over  fan  and   motor  sales. 

Martin  J.  Wolf,  second  vice-president 
and  director  of  W.  N.  Matthews  & 
Brother,  Inc.,  St.  Louis,  has  been  grant- 
ed an  indefinite  leave  of  absence  upon 
request.  Mr.  Wolf  has  been  associated 
with  the  company  for  more  than  seven 
years.  He  will  retain  his  directorship 
and  official  position  with  it. 

George  Y.  Watt  has  been  appointed 
New  England  district  manager  of  the 
Century  Electric  Company  of  St.  Louis, 
Mo.,  with  offices  at  10  High  Street,  Bos- 
ton. Mr.  Watt  is  a  graduate  of  the 
electrical  engineering  course  of  the 
Brooklyn  (N.  Y.)  Polytechnic  Institute 
and  has  been  in  the  Century  company's 
organization  about  eleven  years.  Dur- 
ing the  war  he  served  in  the  United 
States  Navy  for  eighteen  months.  At 
the  time  of  his  appointment  to  the  New 
England  post  he  was  manager  of  the 
export  department  of  the  Century  com- 
pany. 

R.  R.  Reid  has  been  appointed  sales 
engineer  with  the  Utah  Electric  &  Mo- 
tor Equipment  Company  at  Salt  Lake 
City.  His  duties  in  this  newly  created 
position  will  keep  him  on  the  firing  line 
to  promote  the  development  of  business 
in  electrical  contracting,  furnishing  es- 
timates, etc.,  particularly  in  connection 
with  the  construction  of  new  buildings. 
Mr.  Reid  has  had  many  years'  experi- 
ence in  this  line  of  work,  having  had 
charge  of  the  electrical  work  on  some 
of  Salt  Lake's  big  buildings  and  im- 
portant construction  work  in  the  Inter- 
mountain  West. 


Henry  W.  Marshall,  who  for  a  num- 
ber of  years  was  president  of  the  Pub- 
lic Utilities  Company  of  Evansville, 
Ind.,  and  who  served  as  vice-president 
before  that  time,  has  been  elected  vice- 
president  of  Purdue  University,  Lafa- 
yette, Ind.,  with  the  full  powers  and 
duties  of  president.  He  will  direct  the 
affairs  of  the  university  until  such  time 
as  a  successor  to  the  late  Dr.  Winthrop 
E.  Stone  is  selected.  Mr.  Marshall's 
earlier  business  experience  was  gained 
in  the  construction  industry,  and  he 
was  president  of  the  Lafayette  Bridge 
Company  until  its  absorption  by  the 
American  Bridge  Company.  He  is  the 
owner  of  a  daily  newspaper,  the  Lafa- 


yette Journal  and  Courier,  and  for  four 
terms  was  a  representative  in  the  In- 
diana General  Assembly,  during  one  of 
which  he  served  as  Speaker. 

A.  J.  Reed  of  the  sales  department 
of  the  Robbins  &  Myers  Company,  who 
for  several  years  has  been  manager 
of  the  Cleveland  branch,  has  been  ap- 
pointed assistant  sales  manager  of  the 
motor   department. 


Samuel  Alfred  Varley,  a  pioneer 
English  electrical  engineer,  to  whom 
has  been  ascribed  the  credit  for  the 
compound-wound  dynamo,  died  recently 
at  Winchester,  England,  at  the  age  of 
ninety.  Mr.  Varley  was  in  all  probabil- 
ity the  last  surviving  pupil  of  Michael 
Faraday.  In  1866  he  constructed  "the 
first  machine  which  might  correctly  be 
termed  a  dynamo."  This  is  now  on 
exhibition  in  the  South  Kensington 
Museum  in  London. 

George  C.  Killeen,  superintendent  of 
the  Southern  New  York  Power  &  Rail- 
way Corporation,  which  controls  the 
Southern  New  York  Power  Company  of 
Cooperstown,  N.  Y.,  died  on  Aug.  31, 
at  the  age  of  forty-six.  He  was  in 
charge  both  of  the  power  plants  and 
the  trolley  lines  of  the  company.  Mr. 
Killeen  was  bom  at  Elizabeth,  N.  J., 
and  had  for  many  years  held  respon- 
sible positions  in  the  shops  and  power 
houses  of  electric  railway  companies  in 
the  East. 


Obituary 


Frederick  Upham  Adams,  a  well 
known  popular  and  scientific  writer, 
died  on  Aug.  28  at  Larchmont,  N.  Y. 
He  was  born  in  Boston  on  Dec.  10, 
1859,  was  graduated  from  the  Elgin 
(111.)  High  School  in  1876  and  then 
studied  mechanical  engineering.  Mr. 
Adams  invented  a  type  of  post  for 
electric  lamps  and  also  a  type  of  elec- 
tric light  tower. 

Earl  S.  James,  assistant  superintend- 
ent of  the  electric  department  of  the 
Oklahoma  Gas  &  Electric  Company,  died 
Aug.  28  as  a  result  of  injuries  sus- 
tained when  he  came  in  contact  with  a 
high-voltage  wire  on  the  outdoor  sub- 
station of  the  plant  at  Oklahoma  City. 
Mr.  James  had  served  the  company  effi- 
ciently for  fourteen  years  in  nearly 
every  position  included  in  his  depart- 
ment. 


Percy  Chandler  Henry,  superintendent 
of  distribution.  New  England  Power 
Company,  Worcester,  Mass.,  and  W.  B. 
Bush,  president  Bush  Electric  Company, 
Cleveland,  Ohio,  were  accidentally  killed 
at  the  Greendale  substation  of  the  New 
England  Company  near  Worcester  on 
Sept.  9,  while  testing  insulators  on  the 
G6,000-volt  lines  of  the  system.  Mr. 
Bush  had  gone  to  Worcester  after  con- 
ducting a  successful  demonstration  at 
the  New  London  convention  of  the  New 
England  Division,  N.  E.  L.  A.  He  was 
about  thirty-five  years  of  age.  Mr. 
Henry  became  superintendent  of  distri- 
bution for  the  New  England  Power 
Company  in  the  fall  of  i;  20.  He  was 
a  graduate  of  Purdue  University  and, 
besides  having  been  employed  by  the 
Commonwealth  Edison  Company,  Chi- 
cago, and  the  Indiana  Steel  Company, 
had  been  electrical  superintendent  of 
the  Massena  (N.  Y.)  plant  of  the  Amer- 
ican Aluminum  Company.  Mr.  Henry 
was  about  thirty-two  years  old. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Building  Operations  in  August  Show 
Increased  Activity 

CONSTRUCTION  activity  in  AuRust,  according  to  fig- 
ures published  by  the  F.  W.  Dodge  Company,  was  4 
per  cent  greater  than  in  July  and  9  per  cent  greater  than 
in  August,  1920.  Contracts  awarded  during  August,  1921, 
in  the  twenty-seven  Northeastern  states  of  the  country 
amounted  to  $220,922,000.  New  England's  proportion  of 
this  was  9.3  per  cent;  New  York  State  and  Northern  New 
Jersey  accounted  for  27.6  per  cent;  17.2  per  cent  went  to 
the  Middle  Atlantic  States  and  14.9  to  the  Pittsburgh  dis- 
trict; the  Central  West  accounted  for  27.3  per  cent,  and 
the  Northwest  for  3.6  per  cent. 

Residential  construction  continues  in  the  lead  over  all 
other  classes  of  buildings,  says  the  report.  It  accounted 
for  36  per  cent  of  the  total  in  August,  amounting  to  $80,- 
329,000.  Public  works  and  utilities  amounted  to  $44,797,- 
000,  or  20  per  cent  of  the  total;  business  building,  to  $35,- 
526,000,  or  16  per  cent;  educational  buildings  to  $27,959,- 
000,  or  13  per  cent,  and  industrial  buildings  to  $10,832,000, 
or  5  per  cent. 

Contracts  awarded  for  mercantile  buildings  in  August 
amounted  to  more  than  for  any  previous  month  of  this 
year.  The  total  volume  of  contracts  let  in  the  territory  cov- 
ered by  the  F.  W.  Dodge  Company  during  the  first  eight 
months  of  this  year  has  been  10  per  cent  gi'eater  than  the 
average  for  the  first  eight  months  of  the  preceding  five 
years. 

Contemplated  new  work  reported  from  Jan.  1  to  Sept.  1, 
1921,  has  amounted  to  $3,202,731,000,  which  is  more  than 
double  the  amount  of  contracts  awarded  in  the  same  period. 


Sales  of  Washing  Machines  During 
Last  Five  Years 

IN  DISCUSSING  the  market  for  electric  washing  ma- 
chines, Enoch  B.  Seitz,  secretary  of  the  American  Wash- 
ing Machine  Manufacturers'  Association,  speaking  before  a 
gathering  of  electrical  contractor-dealers  in  Chicago  early 
in  August,  gave  some  figures  on  sales  of  washing  machines 
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SALES  INCREASED  RAPIDLY  IN   LAST  THREE  YEARS 

in  the  last  five  years.  Sales  in  1916  amounted  to  $7,000,- 
000;  in  1917  they  were  $11,000,000;  in  1918  they  came  to 
$24,000,000;  sales  in  1919  doubled  to  $50,000,000  and  in  1920 
they  amounted  to  $85,000,000.  These  figures  have  been 
plotted  to  form  the  curve  reproduced  herewith.  If  this 
curve  were  extended  to  cover  the  year  1921,  it  would  show 
sales  in  the  present  year  to  an  amount  of  approximately 
$125,000,000.  But  from  the  rate  of  washing-machine  pro- 
duction and  sales  to  date  during  1921  it  would  seem  that 
this  figure  will  not  be  attained  this  year. 
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The  speaker  used  the  figure  of  2,500,000  as  the  number  of 
washing  machines  in  use  at  the  present  time  and  stated 
that  the  value  of  sales  in  1919  represented  1,000,000  ma- 
chines and  sales  in  1920  represented  880,000  machines.  Fig- 
ures for  the  previous  years  were  not  given. 

In  the  year  1919  it  is  estimated  that  there  were  approx- 
imately 7,000,000  homes  in  the  United  States  which  were 
wired  for  electricity  and  about  14,000,000  unwired.  The 
former  figure  now  would  probably  be  nearer  8,000,000,  giv- 
ing a  total  of  22,000,000  homes.  It  is  easy  to  see  the  market 
for  washing  machines  not  only  in  those  homes  which  are 
already  wired  but  also  in  those  that  remain  still  to  be 
wired. 

RevicM^  of  Air-Heater  Market  for 
Coming  Season 

OPINIONS  among  jobbers  differ  as  to  the  prospects  of- 
fered for  a  good  season  in  sales  of  electric  air  heaters 
during  the  coming  winter  of  1921-1922.  Advices  received 
from  this  trade  in  the  principal  centers  of  the  country 
seem  to  take  almost  an  evenly  divided  stand  on  this  mat- 
ter, with  the  preponderance  of  opinion  leaning  toward  a 
good  season.  The  New  England  jobbers  are  looking  for 
a  very  good  volume  of  sales,  even  closely  approaching  that 
of  last  season.  The  continued  high  cost  of  coal  and  active 
sales  effort  are  expected  to  yield  due  results  in  this  direc- 
tion, effecting  economies  by  this  method  of  heating  lim- 
ited spaces  and  of  removing  chill  from  larger  spaces.  At 
the  same  time  sharp  competition  is  expected  there  from 
new  lower-priced  designs,  some  of  which,  it  is  said,  may 
retail  at  50  to  60  per  cent  of  the  price  of  present  types. 

From  several  sections  it  is  reported  that  present  prices 
are  expected  to  act  as  a  sure  deterrent  to  sales  in  the 
coming  season.  In  general  these  prices  are  about  one 
dollar  lower  than  they  were  last  season,  the  range  varying 
between  $11  and  $12.50,  depending  on  the  type.  Last 
spring  retailers  lowered  their  prices  to  around  $9  and  $10 
and  moved  a  good  amount  of  their  stock. 

Nineteen  New  England  jobbers  will  probably  buy  from 
6,000  to  6,500  heaters  from  now  to  Jan.  1,  and  the  chances 
are  that  half  of  these  will  be  ordered  by  Oct.  15.  By  Sept. 
1  about  6,000  heaters  had  been  ordered.  The  holdover 
there  from  last  season  amounted  to  about  2,700  heaters — 
varying  in  amounts  from  a  dozen  to  500.  These  nineteen 
jobbers  sold  approximately  20,000  heaters  last  season,  and 
it  is  estimated  that  the  total  New  England  sales  amounted 
to  between  27,000  and  30,000. 

Buying  Expected  Early  in  October 
The  New  York  market  is  ordering  only  in  small  amounts 
to  date  as  only  a  moderate  season  is  anticipated  at  this 
time.  From  the  first  to  the  fifteenth  of  October  seems  to 
be  the  time  during  which  orders  will  be  placed.  Still,  the 
holdover  from  last  season  is  not  considered  high.  Several 
jobbers  report  no  stocks,  and  there  are  probably  not  more 
than  4,000  heaters  in  jobbers'  stocks  in  the  whole  metro- 
politan district.  The  attitude  is  to  go  slow  and  feel  out 
the  weather.  Convenient  distributers'  stocks  arc  an  as- 
sistance in  this  method  of  buying.  Sales  in  that  territory 
last  season  probably  amounted  to  between  27.000  and  30,- 
000  heaters. 

Extreme  caution  in  the  buying  of  heater  stocks  for  the 
coming  fall  and  winter  trade  is  found  in  St.  Louis.  In 
most  cases  the  number  left  over  from  last  year  is  small, 
averaging  around  100  per  jobber.     Some  are  placing  their 
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initial  orders  now  for  300  to  400  each.  The  total  stock  on 
hand  in  St.  Louis  is  about  2,000,  and  the  initial  orders  will 
be  for  about  the  same  amount.  It  is  felt  as  a  rule  that 
this  winter  will  be  fairly  cold  and  that  good  sales  vill  pre- 
vail, but  purchasing  must  await  the  actual  demand.  Re- 
tailers' stocks  are  low  because  of  reduced  price  sales  made 
at  the  close  of  last  season.  Their  initial  purchases  have 
not  been  determined. 

There  is  little  prospect  that  Chicago  jobbers  will  be 
able  to  place  many  orders  with  the  manufacturers  this  fall 
or  will  be  able  to  dispose  of  much  of  their  stock  to  deal- 
ers. Nearly  all  jobbers  went  into  the  summer  with  from 
25  per  cent  to  .50  per  cent  of  their  normal  winter  require- 
ments still  on  hand,  and  this  is  true  of  many  dealers, 
though  there  are  more  dealers  unstocked  than  there  are 
jobbers.  It  is  estimated  that  it  will  be  at  least  the  first 
of  January  before  even  a  normal  retail  demand  will  be 
reflected  by  orders  placed  with  manufacturers.  Another 
consideration  which  will  tend  at  that  time  to  keep  down 
the  size  of  individual  orders  is  the  fact  that  several  of  the 
largest  manufacturers  of  heaters  either  have  factories  or 
warehouses  here  so  that  jobbers  can  replenish  their  stocks 
at  will.  It  is  felt  that  unless  there  is  a  complete  stabiliza- 
tion of  prices  by  the  first  of  the  year  this  policy  is  apt  to 
be  generally  followed. 

Price  Reductions  Sought  in  Southea.st 

Southeastern  jobbers  were  disappointed  with  last  win- 
ter's sales,  and  they  feel  that  the  sales  of  this  season  will 
be  only  nominal.  Price  reductions  are  sought  particularly 
from  this  quarter,  compliance  with  which,  it  is  felt,  would 
bring  sales  that  would  approximate  normal.  Fairly  heavy 
carry-over  stocks  are  reported  so  that  only  from  40  to  50 
per  cent  of  last  season's  orders  are  being  contracted  foi\ 

Heavy  stocks  of  heaters  in  the  Intermountain  district 
were  held  over  from  last  season,  following  a  very  small  de- 
mand, and  there  is  small  prospect  of  satisfactory  orders 
being  placed  with  manufacturers  in  the  immediate  future. 
Northwest  stocks  too  are  quite  heavy;  some  light  orders 
are  being  placed,  but  in  other  quarters  it  is  expected  that 
present  stocks  will  not  be  replaced  soon. 

San  Francisco  reports  a  particularly  good  outlook.  Ad- 
vance orders  taken  in  California  are  shown  to  be  higher 
than  those  taken  at  this  time  the  previous  year.  Special 
efforts  were  made  to  get  these  orders  in  early  and  not- 
withstanding business  conditions  and  considerable  stocks 
remaining  the  scheme  worked  out  well.  Attention  is  being 
paid  to  larger  heaters  of  both  portable  and  stationary  type, 
and  special  heavy-duty  appliance  campaigns  have  been 
arranged  to  get  results.  It  is  reported  that  60,000  heaters 
were  sold  in  California  last  season  and  that  this  season 
promises  to  see  even  more  disposed  of.  Record-breaking 
export  sales   are  also   recorded  from   this   state. 


for  household  use  showed  a  percentage  increase  of  tota! 
fan  sales.  This  is  interesting  in  that  fan  manufacturers 
are  looking  toward  the  household  market  as  presenting  a 
very  bright  field  of  endeavor.  It  is  felt  that  this  marke* 
is  less  developed  and  less  saturated  than  the  commercial 
market,  and  special  emphasis  is  to  be  placed  on  sales  ir 
that  direction  this  coming  season.  It  is  found  that  non 
oscillating  fans  of  the  smaller  sizes,  under  12  in.,  are  sup- 
plying the  most  ready  appeal  to  householders,  and  onct 
these  fans  have  got  a  foothold  it  is  easier  to  sell  oscillat- 
ing and  larger  types. 

Ceiling-fan  business  of  last  year  seemed  to  be  just  aheaa 
of  the  supply,  and  virtually  the  same  condition  has  ex 
isted  this  year.  The  market  has  been  strong  and  not  al 
ways  satisfied. 

Fan  Tax  Turns  in  8297,583 

J\K  ANALYSIS  of  the  taxes  collected  during  the  fiscal 
■l\.  year  ended  .lune  .30  shows  that  the  excise  tax  le\ied  on 
portable  electric  fans  resulted  in  the  collection  of  $297, 
583.14,  a  decided  increase  over  the  revenue  from  the  same 
source  during  the  fiscal  year  of  1920,  when  $174,084.05 
was  collected.  This  is  a  5  per  cent  tax  paid  by  the  manu- 
facturer on  his  selling  price  and  represents  manufacturers' 
fan  sales  of  approximately  §6,000,000. 


Number  of  Fans  Sold  in  1921  Season 
Runs  High 

THE  Fan  Motor  Section  of  the  Associated  Manufactur- 
ei-s  of  Electrical  Supplies  met  at  Hot  Springs,  Va.,  on 
Sept.  8  and  9  to  discuss  the  season  just  past,  the  season 
coming,  standardization,  concentration  of  sales  elTorts,  etc. 
It  was  brought  out  thei-e  that  the  fan  season  of  1921  has 
been  better  than  that  of  1920  in  number  of  units  sold,  but 
because  of  the  lower  price  ruling  this  year  the  value  of 
the  sales  may  not  reach  so  large  a  total  as  last  year. 

It  has  been  a  particularly  good  season  for  the  trade  out- 
side of  the  manufacturer  because  the  distributers,  jobbers, 
dealers  and  contractors  virtually  have  cleaned  out  their 
stocks.  Starting  the  season  with  fair  stocks,  the  trade 
purchased  fans  to  a  great  extent  in  small  lots  during  the 
season  and  has  conic  through  to  September  with  bare 
shelves.  It  is  the  manufacturer  who  is  holding  the  stock 
now.  He  probably  has  greater  stocks  at  this  time  than  he 
normally  should  have,  but  this  is  because  the  trade  has 
nothing.  The  total  of  stock  on  hand  in  all  quarters  is  no 
la. ger  than  normal. 

(7'ie  feature  of  the  past  season  is  that  the  sale  of  fans 


Metal  Market  Situation 

SUDDEN  strengthening  in  the  price  of  copper  last  week 
has  caused  many  domestic  consumers  to  withdraw  their 
inquiries  and  await  further  developments  in  the  trend  of 
the  market.  So  far  this  has  had  little  or  no  effect  on 
the  price.  Electrolytic  is  being  held  by  producers  at  12.25 
cents  delivered,  spot  and  September,  12.o7J  cents  for  Octo- 
ber and  12.50  cents  for  November-December.  Much  of  the 
advance  in  the  market  since  Sept.  1  has  been  based  on 
larger  export  buying.  Last  week  nearly  all  of  the  foreign 
orders  came  from  Germany,  and  out  of  3,950  tons  shipped 
abroad  from  Atlantic  ports  in  that  time  3,730  tons  went  to 
Germany.  That  country  is  temporarily  out  of  the  market 
because  of  the  recent  drop  in  the  exchange  value  of  Ger- 
man marks.  Compared  with  a  week  ago  standard  copper 
at  London  is  lower.  The  market,  however,  is  steadier  and 
transactions  few  and  for  small  quantities. 

In  some  quarters  it  is  thought  that  the  advance  in  copper 
has  been  too  rapid,  as  since  Sept.  1  producers  have  ad- 
vanced their  asking  prices  J  cent  a  pound  and  in  the  out- 
side market  the  rise  ranged  from  5  cent  to  S  cent  a  pound. 
Pew  orders  have  been  placed  by  consumers  at  12.25  cents 
delivered  for  prompt  and  September  shipment,  and  it  is 
claimed  thai  this  price  was  shaded  i  cent  for  prompt  ship- 
ment of  electrolytic. 

The  price  of  lead  has  advanced  another  10  points  to  4.60 
cents,  New  York,  and  deman>I  continues  good.  Some  pro- 
ducers report  even  more  activity  at  present  than  before 
the  rise,  and  it  is  noteworthy  that  prompt  shipment  is 
being  called  for  in  nearly   all   instances. 


NEW  \ORK  METAL  MARKET  PRICES 

.■;.-pt.  t    \<>1\  S,pt.  13.  1921 

Copper                                                                                 £          ?      d  £        9        d 

I.ondau.  Ht.'viulartt  spot                                         bS        1 7     6  6S      17       6 

Cent-  piT  round  Cents  u*r  Pound 

Primo  l.aki-                                                                    1 2  00  12   25 

Electrolytic 12    121  12  25 

CustinR                                                                            1  I    62J  1175 

Wire  bii-se                                   ...                                     n   50  I J   50 

l.c:ul,  .\ni.  .S,  &  K.  Co.  prioe. ,                                        <   SO  4  6C 

Antiiiionv                4  45  4   45 

Nickel.  inKot 41    00  41   00 

Sheet  line,  f.  o.  b.  aniolter 10  00  10  00 

Zinc,  spot 4  70  4  70 

Tin.  Straits 27  25  2(.  75 

.Aluminum,  98  to  99  per  cent..                                  24  50  24  50 

OLD   METALS 

CecU  per  Pouod  Ce&t«  per  Pound 

Heavy  eopper  and  wir.-                                           9   50  -10  00  «   50  —10  00 

lira*,.  Ucivy 4   50-475  450-475 

Hrasi.liKht 3  75-4  00  3  75-400 

Lend,  heavy 3   25-5   371  5   37J—   »50 

Zinc,  old  Mr«p 2  00—  2  2S  2  00  —  1.37i 
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The  Week 

IN  TRADE 


Prices   When    Quoted    Are   Those   Prevailing    at   the 

Opening  of  Business  on   Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


SEVERAL  sections  of  the  country  report  slightly  better 
trade  in  the  electrical  field.  No  high  spots  have  been 
uncovered,  however.  Government  reports  on  the  corn  and 
other  crops,  except  cotton,  show  record  yields  for  corn  and 
higher  than  ten-year  averages  for  other  crops.  The  South, 
consequently,   is    anticipating   better   business    this   fall. 

In  Chicago  the  Landis  decision  has  given  an  impetus  to 
construction  plants,  but  the  electrical  trade  has  felt  no 
reaction  to  this  movement  yet.  Better  business  is  reported 
her3  in  high-tension  switching  equipment,  washers,  ironers 
and  instruments.  Boston  shows  slightly  better  business 
with  increasing  activity  in  textile,  leather,  and  shoe  trades. 
Wire,  porcelain,  line  hardware,  armored  conductor  and 
motors  under  50  hp.  are  quite  active. 

Increasing  orders  in  the  wiring  supply  field  are  reported 
in  New  York  since  Labor  Day,  but  most  of  it  seems  to 
come  from  outlying  centers.  Trade  is  holding  up  well.  St. 
Louis  shows  small  improvement.  Building  is  a  little  better 
and  meters  and  distribution  transformers  are  moving  fairly 
well.  On  the  West  Coast  building  is  more  active  in  San 
Francisco,  and  exports  from  Seattle  and  Portland  are  in- 
creasing.    Business  is  taking  on  a  better  tone  there. 


NEW  YORK 


Trade  held  up  well  during  the  past  week,  and  jobbers 
generally  expressed  the  opinion  that  dealers  and  contrac- 
tors are  buying  with  more  confidence  than  heretofore.  The 
firmei  undertone  to  business  as  reported  last  week  con- 
tinues, and  since  Labor  Day  there  has  been  a  noticeable 
increase  in  orders  for  wiring  supplies.  This  demand  is 
coming  chiefly  from  out-of-town  dealers  and  indicates 
activity  in  the  building  of  homes.  Heating  appliances  are 
moving  at  about  the  same  rate,  and  jobbers  state  that 
the  trade  has  not  yet  placed  any  orders  for  holiday  stock. 
It  is  stated  that  some  dealers  expect  a  further  drop  in 
prices  of  these  appliances  and  for  that  reason  are  holding 
off.  However,  manufacturers  have  signified  no  intention  of 
a  downward  revision  of  prices. 

While  business  is  showing  considerable  improvement, 
jobbers  state  that  competition  is  very  keen  and  price  cut- 
tinrr  is  in  evidence  The  wire  market  has  been  unsteady 
and  prices  vary  over  quite  a  range.  Stocks  in  many  in- 
stances are  long  and  jobbers  state  that  the  situation  has 
been  aggravated  by  dealers  being  able  to  purchase  wire 
from  manufacturers  in  comparatively  small  quantities  at 
prices  below  those  which  can  be  quoted  by  jobbers. 

Collections  are  showing  some  improvement.  Current 
billings  are  running  thirty  to  sixty  days,  and  the  large 
accounts  which  have  been  outstanding  for  some  time  pre- 
sent the  most  difficulty.  The  latter  are  being  whittled  down 
L'radually,  and  electrical  credit  men  feel  that  conditions 
becoming  much  better. 

'  Doduit. — Little  change  in  the  price  of  conduit  was  re- 
))u)ted  this  week.  The  following  prices  were  quoted:  For 
J-in.  black  pipe  in  2,.')00-ft.  lots,  $54  to  $55;  3-in.,  $71  to 
$74.52,  and  1-in.,  $104  to  $106.76.  Galvanized  pipe  in  the 
same  sizes  was  quoted  as  follows:  $59  to  $62.7.3,  $77  to 
$8L42  and  $116.96.  It  will  be  noticed  that  the  above  prices 
for  some  sizes  are  slightly  lower  than  the  last  previous 
quotation;  however,  there  has  been  no  announcement  of  a 
general  reduction.  Demand  is  slightly  better,  but  orders 
continue  to  be  of  small  to  moderate  size. 


Flexible  Armored  Conductor.  —  The  demand  continues 
steadily  with  most  buying  of  a  hand-to-mouth  nature. 
Prices  remain  about  as  last  quoted:  $44.50  per  1,000  ft. 
for   No.    14   two-wire,    single-strip,    in    1,000-ft.    lots. 

Rubber-Covered  Wire. — There  is  little  stability  to  the 
wire  market  at  this  time,  and  jobbers  state  that  quota- 
tions are  only  nominal.  No.  14  rubber-covered  in  5,000- 
ft.  lots  is  quoted  at  $6  to  $6.25  per  1,000  ft.  It  has  been 
reported  that  some  sales  at  $5.85  per  1,000  ft.  have  been 
made.     Jobbers   stocks   are  good  to   large. 

Loom. — Demand  is  light  in  this  territory  and  stocks 
are  kept  low  accordingly.  The  increase  in  price  of  cotton 
last  week  has  affected  this  material,  and  the  a^-in.  size 
is  quoted  this  week  at  $19.25  to  $19.80  and  the  J-in.  size 
at  $21  to  $21.60. 

Lamp  Cord. — The  demand  is  light  and  some  jobbers 
report  large  stocks  on  hand.  Prices  quoted  this  week  are 
for  No.  18  cotton-tivisted  $11  per  1,000  ft.  and  for  No  18 
parallel  $14.60  per  1,000  ft. 

Schedule  Material. — The  new  discounts  on  certain  items 
as  repoi-ted  last  week  have  caused  a  drop  of  about  25  per 
cent  in  the  prices  of  the  material  affected.  Discounts  to 
the  trade  for  standard-package  lots  range  from  40  to  45 
per  cent.  Most  jobbers'  stocks  are  small,  but  ample  to 
meet  the  present  demand. 


CHICAGO 

The  outstanding  feature  of  the  week  has  been  the  deci- 
sion of  Judge  Landis  in  the  building  wage  controversy  and 
the  impetus  it  has  given  to  plans  for  construction.  There 
is  considerable  dissatisfaction  among  the  trades  affected 
by  the  wage  cut,  but  this  was  expected  and  it  is  thought 
will  not  last  long.  The  electrical  workers,  whose  pay  was 
cut  from  $1.25  to  $1.10  per  hour,  were  among  the  first  to 
accept  the  decision  formally.  The  decreases  average  about 
15  per  cent,  and  according  to  prominent  architects  this,  in 
conjunction  with  lower  material  prices,  makes  construction 
approximately  25  per  cent  cheaper  than  on   Sept.   1.   1920. 

Electrical  jobbers  and  manufacturers  report  a  quiet  week 
as  far  as  sales  are  concerned  while  there  has  been  virtually 
no  change  in  price  levels.  Makers  of  high-tension  switching 
and  protective  equipment  report  business  picking  up,  in- 
quiries from  the  agricultural  districts  having  come  in  re- 
cently and  a  number  of  foreign  orders  having  been  placed. 
Retail  business  is  improving,  the  main  cause  being  the 
slightly  better  movement  of  washing  machines  and  ironers 
following  the  recent  price  cut.  Collections  remain  at  from 
fifty  to  sixty  days,  which  may  be  considered  comparatively 
good. 

Rigid  Conduit. — Sales  are  fairly  numerous  but  individually 
small  so  that  total  demand  may  be  considered  rather  slack. 
September  and  October  should  see  a  good  movement  of 
this  item,  as  contractor-dealers  expect  a  number  of  jobs  to 
mature  during  those  months  and  they  are  not  heavily 
stocked.  Card  47  is  still  in  effect,  a  representative  quota- 
tion being  $55  per  1,000  ft.  of  J-in.  black. 

Meters. — Demand  outside  of  Chicago  has  become  slightly 
more  active,  but  the  farmers  are  not  buying  normally  yet. 
The  Sanitary  District  of  Chicago,  the  main  local  customer, 
has  done  no  purchasing  for  some  time. 

Instruments. — Sales  of  measuring  instruments  each  month 
since  January  have  bettered  those  of  the  preceding  month. 
.A.t  present  orders  are  fairly  numerous,  but  the  customers 
who  bought  in  large  lots  eighteen  months  ago  are  buying 
now  in  lots  of  one  and  two  instruments. 

Tape. — The  flurries  of  the  cotton  market  were  closely 
watched  by  jobbers  here  in  the  event  that  t;ipe  prices  should 
be  bolstered  up  by  an  advance  in  cotton  prices.  Large 
stocks  are  on  hand  here,  and  the  quotation  of  35  cents  per 
pound  on  friction  tape  is  purely  nominal,  as  i  large  pur- 
chaser could  virtually  make  the  price  himself.  Rubber  tape 
is  firmer  at  .38  cents  per  pound,  but  demand  is  equally  quiet. 

House-Wiring  Materials. — The  Landis  decision  has  not 
reacted  on  this  line  of  supplies  as  yet,  and  contractor-dealers 
continue  to  buy  for  their  immediate  needs  only.  Jobbers' 
.stocks  are  good,  and  for  a  time  they  will  be  able  to  make 
immediate  deliveiy  on  nearly  all  items  if  demand  picks  up. 
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BOSTON 

Business  reflects  slowly  improving  conditions  in  the  New 
England  electrical  field.  A  healthy  revival  of  activity  con- 
tinues in  the  textile,  shoe  and  leather  industries.  Metal- 
working  industries  are  still  dull,  and  in  the  building  field 
operations  are  only  moderate  in  volume.  Building  and  en- 
gineering contracts  in  New  England  for  the  week  ended 
Sept.  6  totaled  $3,333,400,  a  better  showing  than  in  many 
earlier  weeks  in  the  current  year,  but  still  considerably 
below  1920.  The  paper  industry  is  improving,  though 
slowly.  Electrical  jobbers'  stocks  are  still  being  reduced 
slowly.  Prices  are  unsettled  in  porcelain  products.  Collec- 
tions are  not  quite  so  satisfactory  as  they  were  a  fort- 
night ago,  sixty  days  being  a  common  term.  Vigorous 
activity  in  the  washing-machine  market  is  evident  in  some 
quarters,  following  recent  price  reductions.  Informal  re- 
ports of  improving  industrial  conditions  were  current  at 
the  thirteenth  annual  convention  of  the  New  England  Divi- 
sion, N.  E.  L.  A.,  held  last  week  at  New  London,  Conn., 
central-station  twenty-four-hour  outputs  being  close  to  or 
in  excess  of  those  of  last  year  in  not  a  few  instances. 

AVire. — Better  movement  in  wire  is  reported,  weatherproof 
No.  6  selling  at  15  cents  per  pound  up  to  500  lb.  and  at 
]4g  cents  in  larger  quantities.  Rubber-covered  wire  is  also 
stirring  more  actively,  sales  at  $6.00  per  1,000  ft.  in  5,000- 
ft.  lots  being  representative.  Some  jobbing  interests  expect 
an  upward  trend  in  weatherproof,  owing  to  the  recent  ad- 
vance in  cotton  price. 

Motors. — Moderate  improvement  is  noted,  with  well- 
maintained  inquiries  and  widely  distributed  sales.  Sizes 
under  50  hp.  appear  most  in  demand,  and  a  representative 
distributer  stated  Monday  that  the  textile  and  leather  fields 
were  displaying  the  most  interest  in  this  class  of  equip- 
ment. 

Washing  Machines. — A  revival  of  buying  his  been  noted 
in  some  quarters,  probably  as  a  result  of  recent  price 
changes  and  active  sales  effort.  A  Massachusetts  factory 
has  reopened  with  rush  orders,  offering  employment  to 
1,200  workers. 

Flexible  Armored  Conductor. — Quickened  movement  is  ap- 
parent, though  current  stocks  are  not  being  lowered  very 
fast.  No.  14  in  5,000-ft.  lots  sold  around  $50  per  1,000  ft. 
at  Boston  Monday. 

Porcelain  Material. — Increased  activity  by  contractors  is 
moving  more  of  this  class  of  supplies.  "Nail-it"  knobs,  in 
good  stock,  are  selling  at  $14  per  1,000  in  barrel  lots  and 
3-in.  tubes,  A -in.  diameter,  at  $4.60  per  1,000  in  barrel 
lots.  It  is  stated  that  recent  increases  in  factory  prices 
have  not  yet  been  applied  by  jobbers. 

Pole-Line  Hardware. — This  class  of  material  is  selling 
better  of  late  owing  to  the  carrj-ing  out  of  deferred  con- 
struction by  central-station  companies  on  at  least  a  mod- 
erate scale.  Price  movements  have  also  stimulated  buying 
somewhat,  though  nothing  like  rush  business   is  reported. 

Steel  Fish  Tape. — Prices  are  off,  1-in.  x  I's-in.  selling  at 
$2  list  per  100  ft.,  with  the  following  discounts:  Less  than 
500  ft.,  10  per  cent  against  list  before  the  cut;  500  ft.  to 
1,000  ft.,  25  per  cent  off  against  a  former  5  per  cent;  1,000 
ft.  and  over,  334  per  cent  against  10  per  cent  previously. 
Tinned  pipe  straps  are  down  19  to  16  cents  per  pound  on 
25-lb.  to  100-lb.  lots. 


ATLANTA 


The  sensational  rise  in  the  price  of  cotton  and  the  bene- 
ficial effect  that  will  accrue  to  all  lines  of  business  in  this 
section  has  served  temporarily  to  place  the  consideration  of 
all  other  subjects  in  the  background.  It  is  the  general 
opinion  that  bankers  and  merchants  who  have  long  carried 
their  clients  will  insist  upon  their  borrowers  liquidating 
their  debts,  thus  forcing  the  sale  of  the  staple  at  and  around 
20  cents,  and  it  is  generally  expected  that  cotton  will  settle 
to  a  19-cent  base.  The  government  crop  report  for  Sept.  1 
has  just  been  released  and  predicts  the  largest  com  yield 
for  Georgia  on  record,  while  the  condition  percentage  of 
all  other  crops,  cotton  excepted,  is  well  above  the  ten- 
year  average.     This,  together  with   the   fact  that   Georgia 


will  realize  $100,000,000  from  this  year's  cotton  crop,  has 
gone  a  long  way  toward  insuring  the  elimination  of  frozen 
credits  in  the  rural  districts  and  is  lending  a  most  excel- 
lent tone  to  business  in  general.  The  direct  effect  is  not 
yet  in  evidence  as  little  of  the  fall  crops  is  as  yet  on  the 
market,  but  most  lines  of  business  are  anticipating  the  ef- 
fects of  the  condition  noted  above  and  are  making  their 
plans  accordingly.  The  textile  trade  in  particular  is  very 
active,  nearly  all  mills  being  back  on  the  full-time  basis, 
and  some  inquiries  are  being  received  for  new  construc- 
tion and  for  additions  to  mills. 

Lamps. — The  demand  for  large  incandescent  lamps  ap- 
pears to  be  increasing  with  the  advent  of  the  fall  season. 
Stocks  are  in  excellent  shape. 

Schedule  Material. — The  market  is  very  unstable.  There 
is  a  general  scramble  for  orders  when  business  is  in  sight, 
and  as  a  result  no  stable  market  quotations  are  available. 
Sockets  and  rosettes  continue  to  be  most  in  demand.  Prices 
were  off  approximately  25  per  cent  last  week. 

Lock  Nuts  and  Bushings. — The  line  continues  to  move 
steadily,  with  heavy  stocks  on  hand.  A  price  reduction  of 
15  per  cent  was  announced  last  week. 

Portable  Lighting  Fixtures. — Indications  point  to  a  very 
good  business  in  portables  this  fall,  dealers  and  jobbers 
anticipating  increased  sales  because  of  the  many  new  homes 
being  erected.  No  large  orders  are  being  placed  with  fac- 
tories so  far  as  jobbers  are  watching  the  market  carefully. 
Stocks  of  the  various  types  are  low. 

Fans. — The  hot  wave  of  the  last  two  weeks  has  tended 
to  stimulate  the  sales  of  fans  to  a  greater  extent  than  has 
been  experienced  for  the  past  two  or  three  years  at  this 
period  of  the  year. 

Motors. — There  has  been  comparatively  little  call  for 
the  fractional  sizes,  and  the  market  has  been  sporadic  for 
the  larger  sizes.  However,  some  substantial  sales  have 
been  made   in  the  units   of  250  hp.   and  above, 

.Arresters. — The  demand  for  arresters  has  been  very  good 
throughout  the  summer  and  was  much  better  than  ex- 
pected. Present-day  sales  are  fairly  satisfactory.  Stocks 
on  the  2,300-volt  type  and  below  are  in  excellent  shape. 

Sewing  Machines. — Following  the  condition  of  the  mar- 
ket of  almost  all  electric  appliances,  the  sales  of  sewing 
machines  have  been  very  light  with  the  exception  of  those 
cases  where  special  campaigns  have  been  put  on.  In  a 
number  of  instances  prices  have  been  cut  in  half  to  move 
the  heavy  stocks.  On  the  whole,  however,  jobbers  have 
been  fortunate  in  not  having  large  stocks  on  hand. 


ST.  LOUIS 


Improvement  in  business,  though  small,  was  nevertheless 
definite,  as  experienced  by  the  St.  Louis  jobbers  last  week. 
Demand  for  appliances  was  substantially  better  and  in- 
creased interest  was  noticed  in  meters,  transformers  and 
other  equipment  for  use  in  small  distribution  extensions. 
Demand  for  wiring  supplies  showed  no  appreciable  im- 
provement, for  building  work  continues  fairly  dull.  The 
sudden  and  marked  improvement  in  the  cotton  market  has 
been  keenly  watched  here,  for  if  the  higher  market  con- 
tinues, better  business  in  St.  Louis  is  virtually  assured,  a 
large  portion  of  the  trade  of  both  manufacturing  and  com- 
mercial establishments  being  obtained  from  the  Southern 
States.  However,  it  was  too  early  for  any  effect  to  be 
noticed  in  last  week's  business. 

Building  permits  for  construction  and  repairs  in  St. 
Louis  show  a  small  increase.  Since  the  first  of  the  year 
the  values  of  the  monthly  permits  have  been:  January, 
$333,025;  February,  $714,845;  March,  $974,405;  April, 
$1,127,155;  May,  $1,087,195;  June,  $2,150,069;  July,  $1,118.- 
215;  .August,  $1,307,206.  The  principal  portion  is  for  resi- 
dential work.  A  considerable  amount  of  construction  work, 
both  industrial  and  residential,  has  been  done  in  suburban 
St.  Louis  but  is  not  included  in  the  above  figures. 

Money  is  becoming  easier,  improvement  being  particu- 
larly noted  in  the  South.  Collections,  however,  continue  to 
be  on  a  basis  of  forty-five  to  sixty  days.  Generally  speak- 
ing, stocks  have  been  well  liquidated,  it  being  only  in  a 
few  cases  that  overstocks  of  anv  item  are  found. 
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Wire. — Slightly  easier  prices  are  found,  No.  14  rubber- 
covered  being  quoted  at  $6.10  per  1,000  ft.  in  5,000-ft.  lots, 
a  reduction  of  about  30  cents.  The  base  nrice  on  both  bare 
and  weatherproof  is  being  made  at  14  cents  per  pound,  a 
reduction  of  about  1  cent.  Some  report  slightly  better 
movement,  but  the  general  demand  is  unchanged. 

Schedule  Material. — Recessions  in  prices  ranging  from 
20  to  25  per  cent  are  announced  in  certain  lines,  some  of 
which  are  sockets,  rosettes,  fuse  plugs  and  certain  recep- 
tacles. New  prices  on  sockets,  in  standard-package  lots, 
are:  Key,  $10  per  100;  keyless,  $18.50;  pull,  $36.  Plug 
fuses  are  priced  at  $2.75  per  100  in  lots  of  500.  Demand 
is  slow  except  for  the  fuses,  which  have  maintained  fairly 
steady  sales.  Stocks  as  a  rule  are  in  line,  but  there  are 
a  few  instances  of  overstock  in  rosettes  and  receptacles. 

Insulators. — There  was  some  fluctuation  in  the  price  of 
porcelain  insulators  during  the  week,  but  the  old  levels 
now  prevail.  There  has  been  some  improvement  in  de- 
mand from  the  utilities  for  small-order  lots.  Deliveries  can 
now  be  given  with  reasonable  promptness. 

Pliers. — Owing  to  the  comparatively  quiet  market,  stocks 
have  been  brought  to  about  a  nom^al  basis  and  good  de- 
liveries can  be  had  from  the  factories.  Prevailing  prices 
on  Klein's  side  cutters  are:  5-in.,  $2.60;  6-in.,  $2.80;  7-in., 
$3.25;  8-in.,  $3.75;  9-in.,  $4.45. 

Poles. — Improved  buying  on  the  part  of  utility  companies 
for  small  extensions  continues.  Prices  in  car-load  lots, 
f.o.b.  St.  Louis,  are,  for  7-in. -top  Northern  white  cedar: 
35-ft.,  $16.25;  40-ft.,  $20.90;  45-ft.,  $25.05;  50-ft.,  $31.20. 
Corresponding  prices  on  Western  red  are:  35-ft.,  $11.70; 
40-ft.,   $13.90;    45-ft.,   $18.70;    50-ft.,   $22.10. 

Storage  Batteries. — A  fairly  good  business  has  been  ex- 
isting for  some  time,  but  further  improvement  has  been 
noted  the  past  few  weeks,  particularly  for  automobiles. 
One  jobber  reports  business  as  being  50  per  cent  higher 
than  last  month,  owing  to  his  manufacturer  bringing  out 
a  lower-priced  battery. 


SAN  FRANCISCO 


The  building  strike  is  definitely  past,  and  all  jobs  both 
large  and  small  are  now  proceeding  under  the  American 
plan.  Increased  retail  business  is  reported  from  all  sec- 
tions except  possibly  the  Mission,  where  live  most  of  the 
men  who  have  been  out  during  the  sixteen  weeks  of  the 
strike.  Many  dealers  are  now  quoting  a  labor  charge  of 
$1.75  per  hour  instead  of  the  $2  formerly  charged.  The 
railroads  have  petitioned  the  Interstate  Commerce  Commis- 
sion to  restore  the  former  Pacific  Coast  terminal  rates  which 
were  removed  when  the  Panama  Canal  was  closed  to  com- 
mercial traffic  during  the  war.  A  very  comprehensive  com- 
mercial survey  of  San  Francisco  is  now  being  scientifically 
made  to  prepare  for  the  expected  industrial  increase.  Fac- 
tory sites  are  being  plotted  and  the  boosting  campaign  will 
be  supported  by  actual  knowledge,  affording  real  informa- 
tion and  assistance  for  those  attracted  by  it.  An  exceed- 
ingly long  petition  asking  ii  to  electrify  its  suburban  lines 
as  far  as  San  Jose,  50  miles  from  San  Francisco,  has  been 
presented  to  the  Southern  Pacific  Railroad  Company  by 
residents  along  its   present  steam   right-of-way. 

Schedule  Material. — In  accordance  with  the  intention  to 
make  low  prices  for  smaller  lots  than  were  needful  in  the 
past,  single-pole,  10-amp.  push  switches  are  being  sold  in 
lots  of  100  for  385  cents  each  arid  three-way  push  switches 
of  the  same  type  for  60  cents  each,  which  was  the  former 
price  for  lots  of  500.  Local  stocks  are  good  and  a  much 
better  movement  is  being  reported. 

Knife  Switches. — Protective  knife  switches,  in  accordance 
with  the  California  state  regulations,  are  experiencing 
specially  keen  competition.  The  sale  of  double-throw 
switches  is  also  increasing  because  of  the  interest  in  ranges 
and  water  heaters. 

Farm  Plants. — All  business  dealing  directly  with  farm- 
ers and  growers  has  been  rather  poor  all  year  because  of 
a  certain  pessimism  on  their  part,  but  during  .July  and 
August  an  increasing  business  in  farm  plants  was   mani- 


fest because  of  the  sale  of  crops.    An  unusually  large  num- 
ber of  these  plants  are  now  being  sold  on  time  payment. 

Washers. — Many  of  the  standard  makes  have  dropped 
so  that  the  prevailing  market  price  runs  from  about  $135 
to  $140,  an  average  decrease  of  approximately  $25.  The 
washer  market  is  still  rather  poor,  but  it  is  expected  that 
this  sharp  decrease  will  have  a  more  beneficial  effect  upon 
the  buying  public  than  several  small  decreases. 


SEATTLE— PORTLAND 

The  general  tone  of  business  reports  continues  to  be 
optimistic,  although  actual  volume  may  not  have  increased 
very  materially.  The  business  men  of  Seattle  who  were 
the  most  pessimistic  a  month  ago  now  admit  that  condi- 
tions are  actually  somewhat  improved,  and  it  is  generally 
felt  that  further  improvement,  although  slow,  will  con- 
tinue during  the  coming  months.  While  lumber  men  re- 
port that  business  is  not  satisfactory,  yet  they  state  that 
the  prospect  looks  much  better  than  it  has  for  some  time 
past.  Lumber  production  for  the  last  week  was  about  70 
per  cent  of  normal.  There  is  a  general  increased  activity 
in  nearly  all  industrial  lines  in  the  Portland  district,  and 
a  large  local  woolen  mill  will  soon  be  operating  at  full 
capacity.  In  Seattle  it  is  reported  that  a  local  branch  of 
a  large  mail  order  house  has  inci-eased  its  sales  25  per 
cent  in  the  last  ten  days. 

Import  and  e.xport  business  for  the  port  of  Seattle  in 
July  showed  an  increase  of  34.9  per  cent  over  the  low 
month  of  May,  and  it  is  expected  that  August  in  turn  will 
show  an  increase  over  July.  Custom  House  reports  for  the 
year  ended  June  30,  1921,  show  that  Portland's  exports  in- 
creased more  than  60  per  cent  over  the  same  period  for 
1920.     Grain  exports  are  increasing  very  rapidly. 

A  slight  increase  in  employment  is  noted  throughout  the 
Northwest.  Wages  are  still  being  revised  downward,  and 
an  effort  is  being  made  to  reduce  the  tax  burden. 

Electrical  jobbers  of  Seattle  report  inquiries  picking  up 
and  business  slowly  improving.  Portland  jobbers  report 
sweeping  price  reductions  varying  from  10  to  50  per  cent 
on  schedule  material,  while  in  Seattle  declines  of  20  per 
cent  in  standard  light  sockets  and  a  like  amount  in  snap 
switches  have  gone  into  effect  this  week.  Feeling  that 
prices  have  reached  the  bottom,  Portland  jobbers'  stocks 
are  now  being  carried  on  about  a  four-month  basis.  Ship- 
ments are  coming  through  in  from  two  to  three  weeks' 
time.  Credits  are  loosening  somewhat  and  collections  are 
improving  slightly.  The  average  length  of  time  in  the 
electrical  trade  for  August  was  forty-eight  days.  Seattle 
reports  collections  still  hanging  around  forty-five  days,  and 
little  improvement  if  any  is  noted  in  credits. 


SALT  LAKE  CITY— DENVER 

The  past  week  has  not  recorded  any  significant  changes 
in  the  financial  and  industrial  status.  Buying  is  slow  in 
most  lines  and  little  electrical  merchandise  is  moving  to 
the  ultimate  consumer.  Dealers  are  not  stocking  heavily, 
while  jobbers  are  well  prepared  to  meet  any  demands  that 
might  arise.  The  price  tendency  on  electrical  merchandise 
is  downward,  and  slowly  but  surely  factory  prices  are  creep- 
ing downward  toward  the  level  that  will  meet  with  buyers' 
response.  Jobbers  and  dealers  are  following  the  policy  of 
giving  the  ultimate  buyer  full  advantage  of  price  cuts. 
There  is  an  eagerness  shown  to  break  the  deadlock  that 
now  exists  and  to  get  money  more  freely  in  circulation. 
Collections  are  about  as  slow  as  ever,  and  banks  have  not 
changed  much  in  the  policy  of  ultra  conservatism.  While 
there  have  been  no  material  rate  concessions  to  relieve 
the  shipment  of  crops,  farmers  are  harvesting  big  yields 
and  taking  extremely  low  prices  on  most  products. 

Washers. — ;DeaIers  are  advertising  a  small  reduction  on 
several  makes  of  washers,  amounting  to  about  $10  on  the 
dolly  type  and  $20  on  the  cylinder  and  oscillating  types. 
Sales  are  not  at  all  bri.sk. 

Line  Tran.smlssion. — A  little  activity  has  been  noted  in 
line  construction,  which  has  called  for  considerable  equip- 
ment. The  jobs  are  not  large  but  the  showing  is  looked 
upon  as  a  hopeful  sign. 
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Atlantic  Dhision  Jobbers' 
Meeting  Postponed 

By  direction  of  the  ilivision  chair- 
man, George  L.  Patterson,  the  meeting 
of  the  Atlantic  division  of  the  Electrical 
Supply  Jobbers'  Association,  called  for 
Sept.  22,  has  been  postponed  to  Oct.  20, 
at  the  Bellevue-Stratford.  Philadelphia. 
This  action  was  prompted  by  the  fact 
that,  because  of  other  plans  and  en- 
gagements, many  members  of  the  di- 
^^sion  found  it  impossible  to  be  in 
Philadelphia  on  Sept.  22,  and  it  was 
deemed  wise  to  postpone  the  meeting 
until  such  time  as  a  full  attendance 
could  be  expected. 


Publication  of  Engineering  Data 
Urgeil 

Prof.  Arthur  M.  Greene,  Jr.,  new  dean 
of  Princeton  College  of  Engineering 
and  chairman  of  the  research  committee 
of  the  American  Society  of  Mechanical 
Engineers,  in  an  address  to  the  engi- 
neering profession,  through  the  official 
journal  of  the  society,  urges  the  need 
for  research.  He  points  out  that  sur- 
prising facts  have  been  revealed,  for 
instance,  by  the  report  of  the  committee 
on  elimination  of  waste  in  industry  of 
the  American  Engineering  Council,  or- 
ganized by  Herbert  Hoover.  Mechan- 
ical engineers  should  be  willing  to  give 
their  data  to  the  profession  after  they 
have  used  them  for  development  work. 
Professor  Greene  says.  "Many  data," 
he  says,  "are  buried  where  they  are  do- 
ing no  work,  and  their  publication  would 
not  damage  our  business  and  would  help 
the  profession." 


Credit  Features  of  Mexican 
Locomotive  Orders 

One  of  the  interesting  features  of 
the  locomotive  orders  which  the  Bald- 
win Locomotive  Works  of  Philadelphia 
has  taken  during  the  last  three  months 
for  various  interests  in  Mexico  is 
the  terms  of  credit  allowed.  Ninety- 
eight  locomotives  are  included  in  these 
orders,  aggregating  about  $."),000,000. 
The  most  recent  of  these  orders  were 
for  sixty-five  locomotives  and  were 
negotiated  with  Obregon  by  Samuel  M. 
Vauclain,  president  of  the  works  dur- 
ing his  recent  trip  to  Mexico. 

The  Mexican  National  Railways,  it 
is  reported,  has  taken  eighty-three  of 
the  locomotives,  on  all  of  which  credit 
is  extended.  The  greatest  length  of 
time  is  three  years  and  covers  forty- 
five  locomotives  at  a  cost  of  $2,000,000. 
Monthly  payments  are  to  be  made  on 
this  contract  for  thirty-six  months,  with 


interest.  A  further  credit  of  $500,000 
is  in  fact  a  loan  made  to  Mexico  by  the 
company,  to  be  expended  in  repairs. 

A  further  credit  of  $2,.500,000  is  still 
under  negotiation  between  Mr.  Vauclain 
and  the  Mexican  officials.  On  another 
railway  order  credit  is  being  extended 
to  cover  the  payment  for  eleven  loco- 
motives, the  cost  of  one  locomotive 
being  liquidated  each  month.  A  Mex- 
ican oil  company  is  paying  cash  for 
four  locomotives. 

About  $8,000,000  worth  of  business  is 
on  the  books  of  the  Baldwin  Locomotive 
Company  at  this  time,  about  evenly 
divided  between  domestic  and  foreign 
business;  but  at  that  the  plant  is 
operating  at  only  about  30  per  cent 
capacity.  From  the  amount  of  Mexican 
business  being  taken,  however,  it  would 
seem  as  though  a  revival  in  industry 
were  under  way. 


Heine  Boiler  Company  Drops 
the  Word  "Safety" 

The  Heine  Boiler  Company,  St.  Louis, 
is  the  new  name  of  what  was  formerly 
the  Heine  Safety  Boiler  Company.  No 
change  in  financial  interest  or  manage- 
ment was  made.  Th^e  company  has 
purchased  additional  ground  adjacent 
to  its  present  property  and  contemplates 
expansion  of  its  facilities  when  it  feels 
that  building  costs  warrant  new  con- 
struction. 


Apex  Adds  Ironer  to  Washer 
and  Cleaner  Line 

The  Apex  Electrical  Manufacturing 
Company,  Cleveland,  announces  the 
adoption  of  the  former  Gould  electric 
ironer,  which  is  now  being  manufac- 
tured in  its  three-acre  Apex-Rotanex 
plant.  This  machine  rounds  out  the 
line  of  major  household  electrical  appli- 
ance units  and  so  far  is  traveling  under 
no  particular  name.  The  ironer,  how- 
ever, has  been  on  the  market  for  about 
a  year. 


Equitable  Equipment  Company 
Formed  in  New  Orleans 
O.  D.  Cleveland  announces  that  he 
has  formed  the  Equitable  Equipment 
Company,  411  Whitney  Central  Build- 
ing, New  Orleans,  La.  Mr.  Cleveland 
was  formerly  manager  of  the  New 
Orleans  branch  office  of  the  General 
Equipment  Company,  30  Church  Street, 
New  York  City.  The  new  company 
handles  hoisting  and  construction  equip- 
ment, boilers,  engines,  mill  supplies, 
pumps,  electrical  equipment,  air  com- 
pressors, line  shafting,  pulleys,  link 
chain,  etc. 


Wire  Building  Plant  Going  Up 
on  West  Coast 

The  California  Wire  Company,  Or- 
ange, Cal.,  announces  that  it  is  en- 
gaged in  building  a  plant  for  the 
manufacture  of  insulated  wires,  the 
first  department  being  a  weather-proof 
wire  plant  which  the  company  expects 
to  have  in  operation  some  time  in  Oc- 
tober. 

Louis  Koth  is  president  of  the  com- 
pany, Fred  A.  Grote  is  secretary  and 
treasurer,  and  Fred  H.  Alden  is  sales 
manager.  Mr.  Koth  was  formerly 
president  and  Mr.  Alden  was  formerly 
secretary,  treasurer  and  sales  manager 
of  the  Illinois  Wire  &  Cable  Company. 
Sycamore,  HI. 

The  company  feels  a  great  deal  of 
confidence  in  the  field  offered  for  wire 
manufacture  on  the  Pacific  Coast,  not 
only  for  domestic  business  but  also  for 
export  business. 


Jawitz  Electric  Motor  Established 
in  New  Quarters 

The  Jawitz  Electric  Motor  Company, 
motor  dealer,  has  removed  its  plant 
from  236  Canal  Street  to  211  Center 
Street  and  147  Lafayette  Street,  where 
it  has  more  spacious  quarters.  The  in- 
creased facilities  will  enable  the  com- 
pany to  handle  a  larger  stock  of  motors, 
generators,  plating  generators,  electric 
drills,  grinders,  etc. 


U.  S.  Light  &  Heat  Reducing 
Expenses  to  Increase  Profits 

In  the  company's  report  for  the  year 
ended  Dec.  31,  1920,  C.  0.  Mininger. 
president  of  the  United  States  Light  ,& 
Heat  Corporation,  Buffalo,  N.  Y.,  shows 
that  through  reduction  of  overhead  and 
an  increase  in  sales  effort  the  com- 
pany's business  for  the  first  six  months 
of  the  present  year  has  shown  an  in- 
creasing profit  each  month.  The  re- 
port has  just  been  issued. 

"The  management  of  the  business 
passed  into  the  hands  of  the  present 
officers  on  Feb.  7,  1921,"  said  Mr.  Min- 
inger. "During  the  five  months  pre- 
ceding this  date  the  company  operated 
at  a  loss  of  $296,831,  or  an  average  of 
approximately  $60,000  a  month.  The 
first  attention  of  the  present  manage- 
ment was  given  to  coiTecting  the  con- 
ditions that  had  created  these  losses, 
and  there  was  immediately  inaugurated 
a  readjustment  of  salaries  and  an  elim- 
ination of  operating  expenses  wherever 
possible,  and  reductions  totaling  ap- 
proximately $40,000  a  month  were  made 
in  overhead  operating  expenses  in  the 
executive  and  manufacturing  depart- 
ments." 

Further  attention  was  given  to  ob- 
taining additional  business  such  that 
with  sufficient  volume  and  reduced  op- 
erating expenses  the  result  would  show 
a  profit.  The  profit  for  Mai-ch  was 
$3,187,  and  each  succeeding  month 
showed  an  increase  through  June  which 
stood  at  $3,'),S47.  A  considerable  part 
of  June's  profit,  however,  resulted  from 
the  price   at  which   bonds   secured   by 
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firsi  mortgage  on  the  company's  prop- 
erty were  retired. 

"As  an  indication  of  what  has  been 
accomplished,"  Mr.  Mininger  said,  "it 
may  be  stated  that  in  May,  1920,  sales 
of  $577,9.57  resulted  in  a  loss  of  $10,644, 
whereas  in  May,  1921,  sales  of  $.346,787 
resulted  in  a  profit  of  $22,816.  Every 
endeavor  is  being  made  both  in  stimu- 
lation of  sales  and  the  introduction  of 
economies  to  continue  the  operation  of 
the  company  at  a  profit  each  month 
even  under  present  business  condi- 
tions. While,  of  course,  the  volume  of 
business  that  will  be  received  for  the 
next  few  months  cannot  be  predicted 
with  certainty,  it  has  been  demonstrated 
that  any  return  to  normal  times  will 
result  in  substantial  profit. 

"The  conditions  resulting  from  the 
radical  change  in  operation  expenses 
above  set  forth  have  placed  the  com- 
pany where  it  is  assured  of  continuing 
to  operate  without  concern  as  to  its 
finances.  It  is  confidently  expected  that 
the  next  report  will  show  even  greater 
improvement." 

During  the  year  1920  the  company 
added  buildings  and  equipment  to  the 
value  of  $721,374.  While  the  automo- 
bile trade  supplies  a  great  part  of  its 
market,  a  good  share  is  found  in  the 
field  of  batteries  for  farm-lighting  sets, 
train-lighting  equipment,  electric  weld- 
ers, etc. 


Pump  Manufacturers  to  Meet  to 

Consider  Organization  of 

Entire  Industry 

At  the  conference  that  was  called  by 
the  Department  of  Commerce  last 
month  Secretary  Hoover  indicated  a  de- 
sire that  the  entire  pump  industry  be 
organized,  and  it  was  agreed  that  com- 
mittees should  be  appointed  by  the 
Hydraulic  Society  and  by  the  Com- 
pressed Air  Society  to  co-operate  with 
the  government  and  work  out  plans  for 
mutual  benefit  and  service. 

The  president  of  the  Hydraulic  Soci- 
ety and  its  plan  and  scope  committee 
have  decided,  consequently,  to  call  a 
meeting  at  the  Drake  Hotel  in  Chicago 
on  Sept.  26,  to  which  meeting  have  been 
invited  the  members  of  the  Compressed 
Air  Society,  all  non-member  manufac- 
turers of  hydraulic  pumps  and  air  com- 
pressors, and  all  manufacturers  of 
windmills,  hand  pumps,  spray  pumps 
and  pneumatic  pumps  whose  names 
could  be  ascertained  by  C.  H.  Rohrbach, 
50  Church  Street,  New  York  City,  sec- 
retary of  the  two  societies  named  above. 

The  principal  business  of  the  meeting 
will  be  to  work  out  some  plan  of  organi- 
zation for  the  entire  pump  industry  as 
desired  by  the  government  which  will 
be  satisfactory  to  all  of  the  various  in- 
terests. 

Secretary  Rohrbach  has  sent  letters 
of  invitation  to  approximately  twenty- 
one  air-compressor  manufacturers,  sev- 
enty-one hydraulic  and  centrifugal 
pump  makers,  thirty-six  hand-pump 
makers,  thirty-three  pneumatic,  sixty- 
six  spray  and  nineteen  windmill  pump 
manufacturers,  a  total  of  approxi- 
mately 246  manufacturers  of  all  kinds 


of  pumps,  and  to  date  has  received  re- 
plies so  favorable  as  to  indicate  that 
much  interest  is  taken  by  these  com- 
panies in  the  movement  for  co-operation 
fostered  by  Secretary  Hoover. 


Foreign  Trade  Notes 


"United  States  Radium  Corpora- 
tion" New  Name  for  "Un- 
dark"  Manufacturer 

The  United  States  Radium  Corpora- 
tion, 58  Pine  Street,  New  York  City, 
is  the  new  name  which  has  been  taken 
by  the  former  Radium  Luminous  Ma- 
terial Company,  manufacturer  of  "Un- 
dark"  luminous  material  for  push-but- 
ton switches,  pull  switches,  etc.  The 
change  became  eff'ective  Sept.  1,  but  no 
change  was  made  in  control,  manage- 
ment or  any  other  condition.  Because 
of  the  extent  to  which  this  company 
has  gone  into  the  medical  field  in  its 
employment  of  radium  it  was  felt  that 
the  old  name  did  not  adequately  cover 
the  company's   activities. 


The  Remy  Electric  Company'.s  plant 
at  Anderson,  Ind.,  which  has  been 
closed  down,  has  resumed  operation 
with  a  force  of  950  employees. 

The  George  J.  Hagan  Company,  Pitts- 
burgh, manufacturer  of  electric  fur- 
naces for  both  low-temperature  and 
high-temperature  work,  has  appointed 
the  Clarkson  Specialty  Company,  1205 
Olive  Street,  St.  Louis,  as  its  represen- 
tative in  the  St.  Louis  territory. 

The  Metal  Coating  Company  of 
America,  manufacturer  and  distributers 
of  the  Schoop  metal-spraying  process, 
by  means  of  which  metallic  coatings 
may  be  sprayed  on  any  surface,  is  now 
in  full  operation  at  its  new  plant,  495- 
497  North  Third  Street,  Philadelphia, 
having  removed  from  its  former  Boston 
(Mass.)  and  Woonsocket  (R.  I.)  loca- 
tions. 

The  Elliott  Company,  Pittsburgh,  has 
removed  its  Philadelphia  district  oflice 
from  the  Pennsylvania  Building  to  812 
Morris  Building.  T.  F.  Crawford  is  in 
charge  of  the  Philadelphia  office.  In 
addition  to  the  business  of  the  Elliott 
Company  this  office  also  handles  the 
Philadelphia  territory  for  the  Liberty 
Manufacturing  Company,  Pittsburgh, 
and  the  Lagonda  Manufacturing  Com- 
pany, Springfield,  Ohio. 

The  Rufenber  Electric  Company,  Ma- 
rion, Ind.,  is  opening  a  sales  office  at 
154  West  Lake  Street,  Chicago,  in 
charge  of  Herbert  H.  Frost  and  H.  E. 
Willmore,  experienced  heating-device 
salesmen  and  engineers,  to  enable  the 
factory  to  maintain  closer  touch  with 
the  Chicago  territory. 

Ajax     Electric     Specialty     Company, 

1011  Market  Street,  St.  Louis,  importer 
and  manufacturer  of  electrical  special- 
ties, has  made  arrangements  with  the 
I.  A.  Bennett  Company,  112  West 
Adams  Street,  Chicago,  to  act  as  its 
exclusive  district  sales  representative 
for  Indiana,  Illinois,  Wisconsin,  Minne- 
sota, North  Dakota,  South  Dakota  and 
the  upper  peninsula  of  Michigan. 


SCHEME  TO  HARNESS  TIDES  IN 
FRANCE. — A  detailed  scheme  to  harness 
the  tides  of  the'  sea  to  generate  electricity, 
according  to  the  Matin,  ha.s  been  submitted 
by  a  committee  that  has  been  engaged  for 
two  years  in  study  on  the  subject  to  M. 
le  Trocquer.  Minister  of  Public  Works,  who 
has  decided  to  proceed  at  once  -with  the 
necessary  investigations.  The  experimental 
power  station  is  to  be  established  in  Brit- 
tany, in  Aber-Vrach  Bay.  A  dam  150  m. 
<492  ft.)  in  leneth  will  be  built,  and  the 
water  inclosed  therein  will  be  used  to  put 
in  molion  the  turbine  engines.  It  is  es- 
timated that  4. SOU  hp.  can  be  developed  by 
this    means. 

IMPROVEMENTS  PROPOSED  FOR 
PALESTINE.— The  government  of  Pales- 
tine, according  to  Julian  E.  Gillespie,  as- 
sistant trade  commissioner,  who  has  just 
completed  a  visit  to  Eg>-pt,  Syria,  Pales- 
tine and  Smyrna,  is  considering  an  en- 
largement of  the  ports  of  Jaffa  and  Haifa 
the  erection  of  a  large  water-power  plant 
sufficient  to  meet  the  needs  of  all  Pales- 
tine, the  irrigation  of  the  Jordan  Valley 
and  the  construction  of  a  railroad  from  the 
kea.  of  Galilee  directly  east  to  connect  with 
the  fcagdad  railway.  Improvement  to  the 
port  at  Jaffa  is  probably  all  that  will  be 
accomplished    in    the    near    future. 

ELKC-HRIPICATION  PROJECTS  IN 
CZECHOSLOVAKIA.-A  plan  has  been 
submittt'd  to  the  Ministry  of  Public  Works, 
according  to  one  of  the  newspapers  of 
^^fn?n  i°^  ^^'^  construction  of  a  dam  70 
m.  (J JO  ft.)  high  at  Stechovice  30  km  (18 
miles)  south  of  Prague.  The  proposed  dam. 
nnn  Arin''*'""^','''^'  "'""''^  <^°^'-  between  2.-,(i.- 
000,000  and  300.000,000  Czechoslovak 
?Z'^^^  '}  '^'"^'?Tf^S  cents)  and  would 
develop  about  2.50,000  kw.-hr.  of  electricity 
per    year.  ' 

T,T?^^t?°§.?°  EXTENSIONS  TO  EDIN- 
?}l^2.",  ELECTRIC  PLANT.-ExteniiionB 
^[fv,?  V*'"l'i'''''v?J  '°  "^<?  municipal  electric 
ci^7i  ,  ■*'*'',  Corporation  of  Edinburgh, 
"n  nfi«"n  ;n'"\"'''^"'^  '''"  expenditure  of  about 
tl.ObS.oiio,  chiefly  in  connection  with  the 
new   station   at   Portobello. 

HTDRO-ELECTRIC  PROJECT  ON 
RIVER  RHONE.-The  legislation  affecting 
the  propo.sed  combined  hydro-electric,  irri- 
gation and  navigation  scheme  for  the  River 
Rhone,  according  to  reports  from  Consul 
tarrigan  at  Lyons.  France,  has  been  passed 
The  report  states  that  this  is  simply  the 
putting  into  legal  form  of  the  general  plan 
embracing  the  principles  of  the  project  and 
the  outlining  of  a  scheme  of  organization, 
leaving  the  details  to  be  handled  bv  con- 
cessioners. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  marki'ts.  Where  the  item  is  num- 
bered further  Information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce.  Washington,  by  mentioning  the 
niunber. 

.\  manufacturing  firm  in  .«;paln  (No.  9) 
Is  considering  the  construction  of  a  brewerv 
and  wishes  to  receive  catalogs  of  brewery 
-nachinory.  electrically  operated,  with  a 
capacity   of    3.000    bottles    per    hour. 

A  merchant  in  the  Dutch  East  Indies 
(No.  16)  desires  to  purchase  and  secure 
an  agency  for  the  sale  of  small  refrigerat- 
ing units  for  houses,  hotels  and  storei. 

A  commercial  agent  in  Europe  (No.  26) 
desires  to  purchase  for  an  Eastern  Euro- 
pean government  copper  ingots  of  LSO  to 
200  metric  tons,  suitable  for  electrical  use. 

A  commercial  ngent  in  Italy  (No.  35,403) 
desires  to  secure  an  exclusive  agency  for 
the  sale  in  Sicily  of  electrical  supplies  and 
materials  of   all   kinds.    Including  motors. 

EQTTIPMENT  FOR  M.VNCAHAO  (NEW 
ZEALANPI  POWER  .S( 'l  HOME.— Tenders 
will  he  r.'c-,.iv,-<l  l>v  Ihe  Piihlic  Works  De- 
parlmcnt  of  New  Zraland.  aildrr-ssed  to  the 
.Secretary.  Publir  Work.';  Tenders  Board, 
Wellington.  N.  w  /..■.iland.  until  Nov.  29,  for 
furnishing  i  nuipinent  required  for  the  Man- 
gahao  ilectrie  power  silieme  as  follows: 
Three  waterwln  els  of  G,4r.O  b.hp..  and  two 
waterwheels  of  3,225  b.hp.,  complete  with 
governors,  couplings  and  aei-essories  ;  thri'c 
6,000-kva.  and  two  3.000-kva.  nlternatlng- 
eurrent  generators  ;  two  three-unit  exciter 
sets,  each  uonslsting  of  one  ST.I-b.liii.  I'llton 
wheel,  one  2r)n-kw..  dircet-eurrent  generator 
.Tnd   one    S.IO-hp.   .oynrhroii"!!-;   nioini       s.  vi  u 
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4,000-kva,,  single-phase  transformfrs  and 
accessories:  Insulators  for  110.000-volt. 
50-cycle  transmission  lines;  lightninK  arres- 
ters for  operation  on  two  110,000-volt, 
three-phase  transmission  lines;  switch- 
board, switches  and  accessories.  Specifica- 
tions may  be  seen  at  the  Department  of 
Overseas  Trade.  3.'j  Old  Queen  Street.  S.W. 
1,  London.  England. 

ELECTRIC  EQITIPMENT  FOR  SAN 
SALVADOR.— Rafael  Lima,  chief  engineer 
of  the  Electric  Light  &  Power  Company. 
San  Salvador.  Salvador.  Central  America, 
would  lil<e  to  receive  catalogs  of  electrical 
equipment.  Including  lamps,  meters,  switch- 
boards, plugs,  machinery  and  general  sup- 
plies, etc. 

MACHINERY  FOR  ELECTRIC  PLANT 
FOR  WELLINGTON.  NEW  ZEALAND.— 
Tenders  will  be  received  by  the  Wellington 
City  Corporation,  addressed  to  Preece.  Car- 
dew  &  Rider.  8  Queen  Anne's  Gate.  West- 
minster. S.W.  1.  London.  England,  until 
Oct.  13.  for  furnishing  and  erecting  the 
following  equipment:  (.V)  Two  water-tube 
boilers  with  feed-wator  heaters,  superheat- 
ers. 9tol<ers.  etc.;  (B)  one  S.OnO-kw.  turbo- 
alternator,  with  condensing  plant.  Speci- 
fications and  form  of  tender  may  be  ob- 
tained from  Preece.  Cardew  &  Rider.  8 
Queen  Anne's  Gate.  Westminster.  S.W.  1. 
on  payment  of  £2,  which  will  be  returned 
on  receipt  of  a  tender 


New  Apparatus  and  Publications 


BALL  BE.\RINGS.  —  The  Norma  Com- 
panv  of  America.  Long  Island  City.  N.  T.. 
is  distributing  a  folder  ■■Norma  Precision 
Ball   Bearings   in  Lighting   Generators. 

IRONING  MACHINE. — The  Apex  Elec- 
trical Manufacturing  Company.  Cleveland, 
is  marketing  the  former  Gould  electric 
ironer.  a  publication  on  which  it  is  dis- 
tributing. 

ELECTRIC  DRILL. — The  Elecyto-Mag- 
netic  Tool  Company.  Chicago,  has  devel- 
oped and  placed  on  the  market  a  J-in.  drill 
which  may  be  used  as  a  drill  press  by 
attaching  to  a  portable  stand. 

LIGHTING. — The  National  X-Ray  Re- 
flector Company.  23.5  West  .lackson  Boule- 
vard. Chicago.  Is  distributing  a  booklet  on 
the  use  of  its  indirect  light  adapter  for  art 
lamps,  entitled  "Perfect  Lighting  for  the 
Home." 

REFLECTORS  AND  L.\MPS. — The  Na- 
tional X-Ra,\-  Company.  235  West  Jackson 
Boulevard,  Chicago,  has  developed  and 
placed  on  the  market  three  new  products, 
including  a  showcase  light  and  reflector, 
an  indirect-lighting  art-lamp  adapter  and 
a  portable  Hoodlamp  with  color  effects  for 
automobile   salesrooms. 

X-RAT  LIGHTING  APPARATTTS.— The 
National  X-Ray  Reflector  Company.  235 
West  Jackson  Boulevard.  Chicago,  has 
issued  catalog  No.  22.  covering  its  X-Ray 
direct  lighting  products,  including  show- 
window  lighting  and  fittings,  showcase 
lighting,  industrial  lighting  and  floodlight- 
ing. The  company  is  also  distributing  a 
booklet  entitled  "Wrigley  Building,  Chi- 
cago, 111." 

PL'LLET-POCKET  REFLECTOR.  —  The 
Westingliouse  Electric  &  Manufacturing 
Companv.  East  Pittsburgh,  Pa.,  has  recently 
placed  on  the  market  a  new  "Cutter"  pulley- 
socket  reflector. 

CABLEW.-VT. — The  Railway  &  Industrial 
Engineering  Company,  Greensburg,  Pa.,  has 
developed  a  new  rocking  cable  way  for 
handling  materials. 

METAI^-SPRATING  PROCESS.  —  "The 
Sehoop  M(>tal  Spr.'iving  Process"  is  the  title 
of  a  sixteen-page  booklet  distributed  by  the 
Metal  Coating  Company  of  .Vmerica.  4n5 
North  Third  Street.  Philadelphia,  describ- 
ing the  Selioop  process  for  coating  metal 
surfaces. 

.  'ONDENSERR. — The  Wheeler  Condenser 

&  Engineering  Company,  Carteret,  N.  J., 
has  issued  a  new  catalog  entitled  '■\Mieeler 
Condensers,"  covering  Its  complete  line  of 
condensers  and  accessories  for  stationary 
and  marine   service, 

ELECTRIC  PORT.Vni^E  DRILL.  —  The 
Cincinnati  Electrical  Tool  Company,  Cin- 
cinnati, has  recently  placed  on  the  market 
a  new  A -in,  pistol-grip  portable  electric 
drill. 

LIGHTING  PLANTS.  —  The  Albert  F. 
Ilauss  Company.  4  West  Third  Street.  Cin- 
cinnati, has  placed  on  the  market  a  new 
line  of  lighting  plants,  known  as  the 
•Hauss-System."  in  sizes  of  i  kw.,  J  kw., 
1   kw.   and  up. 


WASHING  MACHINE— The  Upton  Ma- 
chine Company.  St.  Joseph,  Mich,  has  de- 
veloped a  semi-cabinet  type  el<-ctric  wash- 
ing machine  operating  on  the  oscillating 
cylinder    principle. 

GENERATING  UNIT.  —  The  Ke'wanee 
Private  Utilities  Company,  Kewanee.  111. 
has  recently  placed  on  the  market  a  direct- 
lighting  or  bfittery-charglng  generating  set 
with    an    automobile-type    engine. 

VENTILATING  F.\N.  —  A  ventilating 
fan.  the  •■Marathon  O.K.."  has  recently 
been  placed  on  tlie  market  by  the  Marathon 
Electric  Manufacturing  Company,  Wausau, 
Wis. 

LIGHT  AND  POWER  PLANT,  —  An 
automatic  lighting  and  power  plant  having 
a  capacity  of  1  kw.  at  110  volts  has  re- 
cently been  brought  out  by  the  Instanto 
Electric    Company,    Maysville,    Ky. 

AUTOM-iVTIC  VALVE.- The  Dual  Auto- 
matic Valve  Company.  Rock  Island.  III., 
is  distributing  a  folder  entitled  '■How  to 
Have  Automatic  Hard  and  .Soft  Water 
Service  with  One  Pump."  in  which  it  de- 
scribes   the    "Dual"    automatic    valve. 

HEAVy-DIITY  GRINDER.  —  The  Van 
Dorn  Electric  Tool  Company.  Cleveland, 
has  recently  put  on  the  market  an  im- 
proved heavy-dut.v  ball-bearing  electric 
grinder   driven    by   a   4-hp.    motor. 

CIRCUIT  EXTENDER.— The  M.  Propp 
Company.  521  Broadway.  Niw  York  City. 
has  developed  a  new  device,  known  as  a 
"circuit  extender,  which  allows  a  number 
of  sets  of  Christmas  tree  lights  to  be  at- 
tached to  a  single  circuit.  It  can  also  be 
used  for  connecting  floor  and  table  lamps 
and    household    appliances,    etc. 

TAP  SOCKET.  —  The  E.  H.  Freeman 
Electric  Company.  Inc..  803  East  State 
Street.  Trenton.  N.  J.,  has  recently  placed 
on  the  markrt  a  pull-chain  current  tap 
socket   designated    as   No.    6S0. 

CHRISTMAS  TREE  LIGHTING  OUT- 
FIT.— Tin;  Deal  ICIectric  Company.  Inc., 
81  Grand  Street,  Ntw  York  City,  has  plac-d 
on  the  market  a  Christmas  tree  lightinE 
outfit  with  tapping  block  for  connecting 
several    sets. 

ICE-CREAM  FREEZER.— An  ice-cream 
freezer  equipped  with  a  direct-connected 
motor  has  been  plrced  on  the  market  by 
Walter  S.  Edmands.  25  Pearl  Street.  Bos- 
ton, 

COOKER  AND  HEATER— The  Faraday 
Company,  746  Chapel  Street,  Kew  Haven. 
Conn.,  is  marketins;  a  small  electric  cooker 
under  the  name  of  "Kookerette."  It  may 
be  attached  to  an  ordinary  lamp  socket 
and  may  also  be  used  as  an  auxiliary 
heater. 


New  Incorporations 


SAMUEL  KLINE.  IXC.  Trenton,  N.  J., 
has  been  incorporated  with  a  capital  of 
J25,000  to  manufacture  and  deal  in  elec- 
trical specialties.  The  incorporators  are 
Samuel  Kline  and  Laurence  S.  Harrison. 

THE  MAPLR  SPRINGS  POWER  COM- 
P.\NY,  Salt  Lake  City,  Utah,  has  been 
incorporated  with  a  capital  stock  of  $50,000 
for  the  purpose  of  operating  an  electric 
power  plant,  etc.  The  officers  are  M.  Beau- 
regard. Gunnison,  pi-esident :  L.  E.  Cluff, 
Salt  Lake  City,  vice-president  :  H.  R.  Waldo, 
Salt  Lake  City,  secretary  and  treasurer. 

THE  RYSER  STORAGE  BATTERY 
COMPANY,  Louisville,  Ky.,  has  been  incor- 
porated with  a  capital  stock  of  $45,000  by 
O.  M,   Ryscr  and  O.  W.  Samuels. 

THE  BEACON  LIGHTING  FIXTURE 
CCMPANY.  New  York.  N.  Y..  has  been 
Incorporated  by  L.  E.  McMahon.  E.  A. 
Reilly  .-ind  M.  Ravltch.  The  company  is 
c.-ipitalized  at  $10,000  and  proposes  to  man- 
ufacture electrical  fixtures  and  kindred 
equipment.  O'Brien.  Malevinsky  and  Dris- 
coU,  1482  Broadway,  represent  the  company. 

THE  BLOOM-HARPER  COMPANY.  Wll- 

liamsport,  I'a..  Ii.is  been  iii.orporateil  witli 
a  capital  stock  of  JIS.OOO  to  manufacture 
electriral  supplies.  A.  N.  Bloom,  Williams- 
port,  is   treasurer. 

THE  SCHIMMEL  ELECTRIC  SUPPLY 
CO.MP.V.NY,  Philadelphia,  Pa.,  has  been 
chartered  with  a  capital  stock  of  $330,000 
to  maiuifacture  and  deal  In  electrical  sup- 
plies. L  D.  Schimmel,  318  Market  Street, 
is  treasurer. 


THE  STRONOITE.\RT  B.VTTERY  PLATE 
MANUFACTL'RING  COMPANY.  Kor hester. 
N.  Y..  h;i-s  b-<n  Incorporated  by  B.  R.  Sher- 
man, H.  Leshner  and  F.  Wledman,  E.  &  B. 
Building,  to  manufacture  electric  storage 
batteries.  The  company  is  capitalized  at 
$15,000. 

THE  MORTON  ELECTRICAL  SUPPLY 
COMPANY,  New  York,  N.  Y..  has  been 
Incorporated  by  E.  R.  May.  T.  Hansen  and 
J.  C.  Humphrey.  The  company  is  capital- 
ized at  $10,000  and  proposes  to  manufacture 
and  deal  in  electrical  supplies.  Hansen  & 
Dreeben,  50  Broad  Street,  represent  the 
company. 

THE  UNITED  LAMP  MANUFACTXTR- 
F.RS'  ASSOCIATION.  New  York.  N.  Y.. 
has  been  Incorporated  by  H.  Wolff.  R.  Press 
and  S.  Math  to  manufacture  el>-ctric  lamps, 
etc.  The  company  Is  capitalized  at  $75,000 
E.  Hollander.  8  Bline  .\venue.  Union,  N.  J., 
represents  the  conjpany. 

THE  BARRY  ELECTRIC  COMPANY. 
Allentown.  Pa.,  has  been  chartered  with  a 
capital  stock  of  $5,000  to  manufacture  and 
deal  in  electrical  equipment.  C.  M.  Walter. 
Allentown,   Is   treasurer. 

THE  H.  C.  WHITE  ELECTRIC  COM- 
P.\NY.  119  South  Neil  Street,  Champaign. 
111.,  has  been  incorporated  with  a  capital 
stock  of  $20,000  to  manufacture  and  deal 
In  electrical  apparatus.  The  incorporators 
are  M.  E..  H.  C.  and  K.  B.  White. 

THE  ELECTRIC  HIGHWAY  SIGNAL 
CO.MPANY.  Boston.  Mass..  hai  been  incor- 
porated under  the  State  laws  to  manufac- 
ture electrically  operated  signal  de\'ices. 
The  company  is  capitalized  at  $10,000. 
RIshton  T.  Bailey,  Massachusetts  Avenue 
and  Tannery  Street.  Cambridge,  is  presi- 
dent and   treasurer. 

THE  MART.\LEy  ELECTRIC  CORPO- 
RATION, New  York,  N.  Y..  has  been  or- 
ganized by  F.  Ranb,  C.  L.  Grad  and  F. 
Demovitch.  The  company  is  capitalized  nt 
$20,000  and  proposes  to  manufacture  and 
deal  in  electrical  products.  Joseph.  Demov 
&  Feinstein,  277  Broadway,  represent  the 
company. 

THE  IDE.VL  UTILITIES  CORPORA- 
TIO.V,  Homeward,  III.,  has  been  incorpo- 
rated bv  Owen  D.  Kinsey  Willis  E.  Howes 
and  Lewis  U.  Heller.  Homeward.  The  com- 
pany proposes  to  manufacture  electrienllv 
operated  dish-washing  machinery  and  other 
equipment  for  domestic  service. 

MOONEY,  DOUGLAS  &  PEARSON, 
INC  New  York,  N.  Y..  has  been  incorpo- 
rated with  a  capital  stock  of  $100,000  to 
manufacture  electrical  equipment  E.  I- 
Cullen.  250  Ninety-third  Street,  Brooklyn, 
is  one  of  the  incorporators. 

THE  EMPIRE  ELECTRIC  GLOBE 
COMP.VNY.  Brooklyn.  N.  Y..  h.as  been  in- 
coriioraied  bv  S.  R.  Goldstein,  L.  Feldman 
and  M  L.  Ka'ne.  50  Court  Street  The  com- 
panv is  capitalized  at  $100,nno  and  pro- 
poses  to  manufacture  electrical  specialties. 

THE  E.AGLE  ■EU-ECTRICAL  SUPPLY 
COMP.XNY.  Newark.  N.  J.,  his  been  char- 
tered with  a  capital  stock  of  J20jM)0  to 
manufacture  electrical  specialiies.  The  in- 
corporators are  Joseph  P.  Klesinger  and 
Joseph  H.  Grabowski,  695  Summit  Avenue, 
Jersey  City. 

THE  ELECTRICAL  HIGH1,\'AY  COM- 
PANY Boston,  Mass.,  has  been  incorpo- 
rated \vith  a  capital  stock  of  $10. nun  by 
Robert  U.  Merrick.  Quincy ;  Charles  I.. 
Putnam,  Boston,  and  William  T.  Miller, 
Newton. 

THE  NORTH  STATE  POWER  COM- 
P.\NY,  R.\LEIGH.  N.  C.  has  been  char- 
tered with  a  capital  stock  of  $250  noo  to 
take  over  the  business  of  the  Cumberland 
Light  &  Power  Company.  The  new  com- 
pany proposes  to  furnish  pow-er  to  indi- 
viduals and  corporations  In  Cumberland. 
Bladen,  Robeson,  Hoke.  Harnett.  Samiwon, 
Johnston.  Wayne.  Wilson.  Lee.  Moore. 
Wake  and  other  counties.  The  Incorpo- 
rators are  L  H  Crouch.  Raleigh  ;  J.  B- 
Johnson!  Carde"as:  J.  W.  Blalock,  Willow 
Springs,  and  others. 

THE  TNST.rNTANEOUS  ELECTRIC 
WVTIOR  HK.VTIORCORPOR.VTION,  Brook- 
Ivn.  N.  Y..  has  been  incorporated  hy  L. 
Feinman,  M.  Holland  and  Samuel  Rubin- 
ton.  32  Court  Street,  to  manufacture  elec- 
tric water  heaters  and  parts. 

THE  R.VDIO  SER^^CE  LABORATORIES. 
INC..  Asbiirv  Park,  N.  J.,  has  been  incorpo- 
rated bv  Harold  M.  Lewis.  Hob  art  A.  Simp- 
son and  Melvin  S.  Moore.  The  company 
is  capitalized  at  $50.i^00  to  manufacture 
wireless  and  other  electrical  equipment. 
Joseph  M.  Turner,  701  Mattison  Avenue, 
represents  the  company. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  August  16,  1921) 
1,387,705.  Electteolttic  Diaphragm;  \\"il- 
liam  E.  Greenawalt,  Denver,  Col.  App. 
filed  May  25,  1920.  Unaffected  either  b.v 
the  electric  current  or  by  the  electrolyte. 
1.387.736.  Radio-Sigxauxg  System;  James 
H.  Rogers,  Hyattsville.  Md.  App.  filed 
March  8,  1920.  Pertains  particularly  to 
the  disposition  of  the  radio  conductor  or 
conductors. 

1.387.741.  Electric  Gen-erating  System  : 
Chester  F.  Strong,  New  York,  N.  T.  App. 
filed  March  31,  1920.  Mechanism  for 
changing  the  speed  of  the  engine  and 
changing  the  generator  characteristics  to 
maintain  voltage  on  the  line  substantially 
equal  to  that  of  the  storage  battery. 

1.387.742.  Electric  Gexeratixg  System; 
Chester  F.  Strong,  X./w  York,  X.  Y.  ApP. 
filed  March  31,  1920.  Speed  of  prime 
mover  varied  so  as  to  maintain  voltage 
on  line  substantially  equal  to  that  of  a 
secondarj-  battery  connected  therewith. 

1,387.785.  Hair  Ci-rler  ;  Elin  M.  Lindberg, 
Duluth.  Minn.  App.  filed  April  2.  1921. 
Applied  to  the  head  in  its  entirety. 

1,387,814.  Wall  Plug:  Abraham  Ten 
Bosch.  The  Hague,  Xetherlands.  App. 
filed  Oct  25,  1920.  Pins  made  of  two 
separate  halves  which  by  means  of  a 
socket  are  fixed  together  at  the  foot. 

1,387,819.  Electric  Water  Heater;  Arthur 
M.  Werner.  .San  Jacinto,  Cal.  App.  filed 
Sept.  23,  1920.  Provides  for  withdrawl 
of  water  as  soon  as  it  Is  heated. 

1,387.848.  Iktern-al  -  Combustion-  -  Engi.se 
Power  Pla.nt  :  John  Good.  Brooklvn, 
N.  Y.  App.  filed  Aug.  30,  1916.  Applica- 
tion of  heat  to  internal-combustion  en- 
gine working  on  the  relatively  non- 
volatile fuels  such  as  kerosene. 

1,387.850.  System  or  Radio  -  Directive 
Co.vtrol:  John  Hays  Hammond,  Jr., 
Gloucester,  Mass.  App.  filed  June  7.  1921. 
Apparatus  b.v  which  a  movable  body  is 
made  to  move  or  to  face  in  the  direction 
of  a  source  of  radiant  energy. 

1,387.879.  Magnetic  Pulley;  John  P. 
Bethke  and  Roswell  H.  Stearns,  Mil- 
waukee, Wi.s.  App.  filed  Jan.  22.  1920. 
Having  a  hfch  mto  of  cooling  or  radia- 
tion and  a  high  flux  density. 

1,387.883.  Radio  -  Signaling  Apparatus: 
William  R.  Davi,<!.  Minneapolis.  Minn. 
App.  filed  March  9.  1918.  For  classroom 
work. 

1,387,897.  Slidi.vg  Trolley  ;  Otto  Moore. 
Frankfort.  Ind.  App.  filed  .\pril  26.  1920. 
Mcan.s  for  prolonging  the  life  of  such 
devices. 

1,387.907.  Miniatirr  Lamp-Socket  for 
Christmas  Trees  :  Adolph  C.  Recker. 
OakvlUe,  Conn.  App.  fli  d  Dec.  12.  1919. 
Reduces  the  cost  of  manufacturing. 

1,387.928.  Dry-Cell  Can  ;  Homer  W.  Jones. 
Cleveland.  Ohio.  App.  filed  Dec.  22,  1910. 
Mnnufartured  without  the  use  of  a 
solderf-d  side  seam. 

1,387.915,  ADAPTER  F-1  Telephon-e  Call- 
ing Devices  :  Harry  W.  Pugh.  New  York. 
N.  Y.  App.  filed  Nov.  11.  1919.  Calling 
device  and  a  telephone  tran.-mitter  fitted 
Into  a   .oelf-contalned  unit. 

1.387.984.  Negative  RKsi.<>TANrE  :  A'hort  W 
Hull,  .Schenectady.  N.  V.  App.  filed  Aug. 
30.  1915.  IV'vIro  in  which  the  current 
will  derrea.-e  as  the  potential  applied 
thereto  increases. 

1.387.985.  ELECTRON-nigrriiARn-;  Device; 
Alb<-rt  W.  Hull.  Schenectady.  N.  Y.  .Vpp. 
fihd  N.iv.  13.  1916.  Partlcularlv  device.^ 
Bultahl.  for  u.«e  as  relays  for  amplifying 
variable  currents. 

1.387.986.  Wireless  REf-nviNo  System  : 
Alb'Tt  W.  Hull.  Sthen.ctady.  X.  Y.  App. 
filed  March  10.  1917.  For  producing  a 
high  degree  of  ampllflcallon  of  feeble 
currents  produced  by  received  signals. 

t,!l87,990.       Control    System  :     Harold     I-. 

Keith,   Wilkinsburg,   Pa.      App.   filed   Dec. 

1'.  1919.     For  motors  subjected  to  quick 

veraals  of  their  direction   of  operation. 


1.388.086.  Process  fop.  Recovering  Values 
from  Ores  ;  Edgar  A.  Ashcroft.  London. 
England.  App.  filed  Sept.  15.  1920.  Proc- 
ess consists  in  converting  the  metal  con- 
-stituents  of  the  ore  into  chlorids. 

1.3SS.088.  Electric  "fniRD  Rail;  Arne 
K.  H.  Ejorge,  St.  Paul.  .Minn.  App.  filed 
Dec.  17.  1919.  Third-rail  structure  afford- 
ing a  maximum  degiee  of  safety. 

1.358.111.  Electric  Stove  ;  Allan  G.  Har- 
rington, Chicago,  111.  .\pp.  filed  May  2S. 
1920.  Generates  heat  under  finer  degree 
of  control  than  is  usually  the  case. 

1.388.112.  Method  of  and  Apparatus  for 

TPJiATING    AIR     AND     GaSES     ELECTRICALLY  ; 

William  T.  Hootnagle,  Bloomfleld.  N.  J. 
.Vpp.  filed  March  6,  1920.  Treatment  of 
the  air  in  the  proauction  of  nitrogen 
oxides. 
1,388.116.  Heati.s'G  Utexsil  ;  George  S. 
Jlonson,  St.  Paul,  Minn.  App.  filed  July 
31.  1920.  Utensils  employed  in  dental 
offices. 

(Issued  August  23,  1921) 
1,388,167.     Syxchronizing-Clock    System; 
James  W.  Bryce,  Binghamton,  X.  Y.    App. 
filed  Dec.  30.  1920.     To  control  operation 
of  secondary  clocks. 

1.388.216.  Electrolytic  Cell;  Charles  J. 
Thatcher,  New  York,  X.  Y.  App.  filed 
Oct  21,  1919.  For  operations  on  com- 
mercial scale. 

1.355.217.  Insulator;  Cyril  H.  Thomas, 
Chicago,  III.  App.  filed  May  9,  1919. 
Stable  union  between  insulator  and  sup- 
port 

1,388,270.  Electric  Heater;  Frank  Kulin 
and  Jay  A.  Hand,  Detroit.  Mich.  App. 
filed  May  31.  1918.  For  chafing  dishes, 
toasting,   broiling,   etc. 

1,388.287.  Device  for  Pre\'enting  Wreck- 
ing OF  Cross-Wires  of  Trolley  Sys- 
tems ;  WilUam  F.  Murrav.  Minneapolis, 
-Minn.  App.  filed  April  1,  1921.  Shield 
•  eadily   attached   to   trolley   pole. 

1.388.336.  Un-derground  and  Submarine 
Antenna  :  Earl  C.  Hanson,  Washington, 
D.  C.  App.  filed  Feb.  25,  1919.  For 
reception  of  radio  signals. 

1.388.337.  Electroplating  Apparatus; 
Forest  H.  Hartzell,  Dayton.  Ohio.  App. 
filed  April  22,  1919.     Rotary-barrel  type. 

1.388.368.  Calling  Device:  Alfred  T.  Pal- 
mer. Medford.  Mass.  .Vpp.  filed  March 
20,  1919.    Automatic  telephone  s.vstem. 

1.388.369.  Signaling  DE^^CE;  Alfred  T. 
Palmei-.  Medford,  Mass.  App.  filed  Feb. 
16,  1920.  Calling  mechanism  within  base 
of  standard   telephone  desk  set. 

1.388.373.  High-Resistaxce  L'nit:  Flovd 
K.  Richtmyer,  Ithaca.  X'.  Y.  .\pp.  filed 
Feb.  6.  1919.  Of  comparatively  perma- 
nent value. 

1.388.402.  .\PPARATUS  FOR  Singeing  the 
Hair  ;  Isidore  Calvete,  London,  England. 
App.  filed  Jan.  19.  1920.  Electric  resist- 
ance coil  to  supply  the  heat. 

1.388.420,  Amusement  De\-ice:  John  Flin- 
ner.  Leavenworth.  Kan.  App.  filed  Aug. 
5.  1918.  Wheel  which  is  apparently  self- 
propelling. 

1. ,188. 434.  Method  and  Apparatus  for 
P,rTT-WELi>i.NG  Thin-Gage  Tubing  :  Gus- 
lave  V.  Johnston.  Chicago,  111,  App.  filed 
June  9.  1919,  High-speed  production  of 
thin-walled  tubing. 

1.388.441.  Multiple  Antenna  for  Elec- 
trical Wave  Tra.vsmission  :  Michael  I. 
Pupin.  Norfolk,  Conn.  .\pp,  fih^d  Oct.  1, 
1915.      Screening  against  disturbance. 

1.388.448.  Electric  Production  op  Am- 
monia; Henry  Blum,  nberg.  Jr,,  Oro 
Grande,  Cal,  App,  filed  .May  12,  1919. 
High   temperatures  avoided. 

1.388.449.  Starting  and  Speed-Controlling 
Device:  Erni-,«t  J,  liiassrur,  Chicago.  111. 
,\pp,  filed  June  12,  1920.  For  starting, 
stopping  and  varying  speed  of  shafts. 

l,3'>s.l.';o.  Transmission  of  Intelligence- 
E,  H,  Colpitis,  Ea.st  Orange,  X.  J,  App, 
filed  Sept.  3.  191'),  Sustained  oscillations 
of  high  frequency  employed  as  carrier 
waves. 

1.388.458,  SucoNDARY  Electric  Clock: 
Fn  dcrick  Frick.  Wavnc^hmo.  Pa  App 
filed    Sept.    29,   1920.     .Silent    In   operation. 

1.388.466,  Electroltsts  of  Solutions  and 
APPARATUS  Therefoi!  :  .Mbcrt  H,  Hooker 
Niagara  Falls,  N,  Y,  App.  filed  Aug.  si 
1920,  Decomposition  of  sodium-chloride 
solutions, 

1.388.474.  Apparatus  for  ElectroLTZino 
Solutions:  Thomas  L  B.  Ly.«t.r  and 
Kenneth  E.  Stuart.  .Viigara  Fall.«,  N,  Y 
.\pp,  filed  Aug,  13.  1920,  Decomposition 
of  sodlum-rhloride  soUitiotiB. 
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Projects,  Plans,  Bids  and  Contracts 
Contemplated  or  Under  Way 


New  England  States 

SKOWHEGAX,  ME,— A^ork  is  under  way 
by  the  Central  Maine  Po\\er  Company  pre- 
liminary to  the  construction  of  the  North 
Channel  dam  at  Showhegan  for  the  de- 
velopment of  13.000  hp,  W,  6.  Elliott  is 
superintendent.  J.  A,  Leonard  is  designing 
and  consulting  engineer. 

WESTFIELD,  MASS,— The  plant  of  the 
Westfield  Power  Company  was  recently 
damaged  by  fire,  causing  a  loss  of  about 
$20,000.  

Middle  Atlantic  States 

ALB.ANY  X.  T. — Plans  are  beine  pre- 
pared by  the  State  Superintendent  of  Pub- 
lic Buildings.  Capitol  Building,  for  the  in- 
stallation of  additional  electrical  equipment 
in  the  Capitol  Building.  Lewis  P,  Pilcher  is 
state  architect. 

EAST  ATTROR.i,  X.  T,  —  The  Depew  & 
Lancaster  Light.  Power  &  Conduit  Com- 
pany has  acquired  the  properties  of  the 
East  Aurora  Electric  Light  Company,  The 
new  owner  is  planning  to  erect  an  11.000- 
volt  transmission  line  from  its  GardenviH" 
Eubstation  direct  to  East  Aurora  to  transmit 
Niagara  Falls  power  to  surrounding  t*"  • 
tory.  including  the  township  of  Holland. 
The  East  .\urora  plant  will  be  dismantled, 
and  a  substation  equipped  with  new  trans- 
formers and  switching  apparatus  will  be 
erected  within  the  village  limits. 

LOCKE.  N,  T, — The  Empire  Gas  &  Elec- 
tric Comrmny  has  been  granted  a  franchise 
to  furnish  electricity  in  the  village  of  Locke, 
Application  has  been  made  to  the  Public 
Service  Commission  by  the  Empire  Com- 
pany to  extend  its  transmission  lines  to 
Locke,  L,  C.  Reynolds,  .\uburn.  is  super- 
intendent of  the  company. 

CHESTER,  X-,  T— Arrangements  are  be- 
ing made  by  the  Central  New  Jerse.v  Power 
Company  to  develop  property  at  Lake 
Takeene.  near  Chester.  Including  the  in- 
stallation of  electric  lines  for  light  and 
power  service, 

NEWARK.  N.  J— The  installation  of  a 
new  electrically  operated  police  signal  svs- 
tem  is  under  consideration  hv  W,  J  P.ren- 
nan.  director  of  the  Departrnent  of  Public 
Safety. 

NEWTON^  N^  J— Permission  has  been 
granted  to  the  Newton  EUctric  &  Gas  Com- 
pany by  the  Board  of  Public  Utility  Com- 
missioners to  issue  stock  to  the  amount  of 
$53,000,  the  proceeds  to  be  used  for  exten- 
sions,   improvements,    etc 

CARLISLE,  P.4— Plans  are  under  wav 
hy  the  strert-lighting  committee  of  the 
Chamber  of  Commerce  for  the  installation 
of  additional  lamps  on  High  and  Hanov-r 
Streets.  Similar  installations  will  be  made 
on  other  streets  in  the  business  district. 

DOVT>ESTOW^.  P.V.— The  Bucks  Countv 
Electric  Company  is  considering  improve- 
ments to  its  plunl,  including  the  installa- 
tion of  additional  machinery. 

FOXBT^RG,  P,\,  —  II  D  Walhridge  & 
Company.  Inc.  14  Wall  Sireot,  New  York 
City,  it  is  rcporled.  hav.-  .icquired  the  Ko\ 
burg  fPa  )  Inn  for  the  purpose  of  establish- 
ing commis.sar.v  li' aMqiniriers  and  living 
quarters  for  engineers  and  officials  to  be 
engaged  in  the  construction  of  the  Clarion 
River  power  plant  and  dam,  near  Foxburg 

JT'NT,\TA.  PA.— Tlie  .Tunlata  Public  Serv- 
ice Comp.iny  is  planning  the  installation  of 
lighting  systems  in  a  numhir  of  towns  in 
this  section.  Application  has  heen  made  to 
the  Public  S.rvice  Commission  for  ptrmis 
slon  to  enter  into  contracts  with  the  various 
boroughs    for   the    service, 

PHmADELPHIA.  PA  —  Improvements 
ond  extensions  are  under  consideration  bv 
'he  Franklin  Sugar  Ri-flning  Company  12S 
South  Orianna  Street,  to  Its  power  'house 
;it  T.-«.d  and  Men. low  Sire.ts.  to  cost  about 
$2n,000. 

PHTLADELPTTTA.  PA,— A  portion  of  the 
works  of  the  Atlantic  Refining  Company 
P:is,s>'unk  Av.-nue.  Including  four  large  elec- 
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trically  oix-rated  pumplnK  plants,  was  re- 
cently damaged  by  fire.  The  loss,  with  ma- 
chinery, Is  estimated  at  about  Jl, 000, 000. 
PITTSBURGH,  PA. — The  Bellevue  power 
house  of  the  Duquesne  l.iKht  Company,  it  Is 
reported,  has  been  damaged  by  fire.  The 
loss   Is   estimated   at    $20,000. 

BALTIMORE.  MP— Surveys  of  the  Sus- 
(luehanna  River  from  Harrisburg.  Pa.,  to 
Port  Depo.sit,  Md.,  ordered  by  Congress, 
are  being  m.ade  by  the  United  States  En- 
gineer's office  for  hydro-electric  and  mivi- 
gation  dcvelopmenls.  The  construction  of 
five  dams  for  impounding  water  for  electric 
power  service  and  five  generating  stations 
is  provided  for  in  the  present  plans.  The 
project,  including  electric  transmission  and 
distributing  lines,  is  esUmated  to  cost  $1jO.- 
nno.onn.  Major  Harrington,  United  States 
Engineer's   office,   Baltimore,    is   in   charge. 

BALTIMORE.  MD.  —  Plans  are  under 
consideration  by  the  board  of  directors  of 
the  University  of  Maryland  for  the  con- 
struction of  a  new  power  house  in  connec- 
tion with  the  erection  of  proposed  new 
buildings  at  Greene  and  Lombard  Streets, 
estimated    to  coat   about   $1,250,000. 

CHELYAN,  W.  VA. — The  Ohelyan  Elec- 
tric. Water  &  Ice  ComiKiny  plans  to  expend 
$7,000  to  erect  a  tran.smission  line  a  dis- 
tance of  about  3  miles.  The  company  also 
contemplates  establishing  an  ice  plant  soon. 
Ernest  K.  Coon  is  secretary  and  treasurer ; 
B.  M.  Green.  Charleston,  is  consulting  en- 
<;lneer. 

■WASHINGTON.  D.  C. — The  Bureau  of 
Supplies  and  Accounts.  Navy  Department, 
Wa.shington.  D.  C.  will  receive  bids  for  fur- 
nishing the  following:  Until  Sept.  30,  Mare 
Island.  Schedule  8.733 — miscellaneous  quan- 
tity of  electric  wire  and  cable.  Until  Sept. 
27.  Mare  I.sland,  Schedule  S.737 — miscel- 
laneous quantity  of  lamp  cord  and  electric 
wire. 

WASHINGTON.  D.  C. — The  Bureau  of 
/ards  and  Hocks,  Navy  Department,  Wash- 
mgton,  D.  C.  will  make  improvements  to 
the  power  plant  and  fire  protection  system 
at  the  navy  yard  at  Lake  Denmark,  N.  J. 
.\pplications  accompanied  by  a  deposit  of 
$10  may  now  be  filed  for  plans  and  spe- 
cifications (4501).  and  necessary  data  for 
bidding  will  be  forwarded  in  the  near  future. 
All  communications  .should  be  addressed  to 
the  chief  of  the  Bureau  of  Yards  and  Docks. 


WELDON.  ILL— The  village  authorities 
i'.r-  consid-ring  the  construction  of  a  new 
municipal  power  station.  35  ft.  x  50  ft.,  to 
lie  erected  on  the  site  of  the  present  plant. 
The  new  building  will  provide  sufficient 
space  for  a  two-unit  plant. 

MADISON,  WIS.— Bids  will  be  received 
at  the  I'niversity  of  Wisconsin  until  Sept. 
26  for  the  construction  of  an  electric  sub- 
station and  a  one-story  addition  to  service 
building.  The  cost  is  estimated  at  $55,000. 
A.    Peabody,   Capitol,    is   state  architect. 

PORTAGE,  WIS.  —  The  Portage  Co- 
operative Canning  Company,  Michel  Build- 
ing, is  considering  the  construction  of  a 
cannery  to  cost  about  $275,000.  The  plans 
provide  for  a  three-story  main  building, 
two-story  power  house,  warehouse  and  a 
one-story   office   building. 

SHEBOYGAN.  WIS.— Bids  are  being  re- 
ceived, it  is  understood,  by  the  East  Wis- 
consin Electric  Company  for  the  construc- 
tion of  a  generating  plant.  60  ft.  x  210  ft, 
on  Main  Street.  A  transmission  line  will 
also  be  erected  from  Sheboygan  to  Fond  du 
I^ac.  The  total  cost  is  estimated  at  $350.- 
000.  H  Elli.'i.  Eighth  and  Pennsylvania 
Avenue,    is  vice-president, 

ST.  CHARLES.  MO.— Benham  &  Muller- 
pren.  consulting  engineers.  Firestone  Build- 
ing. Kansas  City,  has  been  engaged  by  the 
Council  to  prepare  plans  for  the  construc- 
tion of  a  municipal  electric  power  plant,  to 
cost  about  $200,000.  Otto  Beokemeir  is 
city   clerk. 

BLUFF  CITY.  KAN,— Plans  arc  being 
prop.ired  for  the  erection  of  a  transmission 
line  from  Bluff  Citv  to  Anthony,  to  cost 
about  $25,000.  W.  B.  Rollins  &  Company, 
Railway  Exchange  Building,  Kansas  City, 
Mo.,   are  engineers 

QUINTER,  KAN— The  City  Council  is 
considering  calling  an  election  to  submit  to 
the  voters  the  proposal  to  issue  $45.0iiO 
in  bonds  for  an  addition  to  the  power  plant. 
The  Ruckel  Engineering  Company,  Hutch- 
inson,    is    engineer. 


hoitia    City,    for    the   erection    of   an    g-mile 
transmission    line    to    Pryor    Creek. 

KYLE,  TEX. — The  power  house  of  the 
Kyle  Light  &  Power  Company  was  re- 
cently destroyed  by  fire.  The  plant,  it  is 
understood,   will   be   rebuilt. 


North  Central  States 

GRAND  RAPIDS,  MICH. — The  Marquette 
Lumber  Company,  1555  Taylor  Street.  N. 
W.,  is  having  plans  prepared  for  the  con- 
struction of  a  two-story  power  house. 

LANSING.  MICH.  —  Preliminary  plans 
have  been  prepared  for  the  construction  of 
a  municipal  electric  light  and  power  plant 
on  the  Grand  River  below  the  dam  near 
Moore's  Park,  to  cost  about  $l.G50.iloii 
VVoodwei:  &  Resler.  501  Fifth  Avenue.  New 
York  City,   are  engineers. 

E.\ST  I>IVERPOOL.  OHIO.  —  The  Ohio 
Power  Company  contemplates  improvements 
to  its  property  in  the  East  Liverpool  dis- 
trict, to  cost  about  $37,000.  The  present 
plans  provide  for  rebuilding  the  I3.000-volt 
line  from  the  Wellsville  substation  to  Bor- 
ing^s  Crossing,  to  cost  about  $10,000.  and 
repairing  the  line  from  Boring's  Crossing 
to  Empire,  to  cost  about  $7,000.  H.  G. 
Sterling    is    manager. 

HAZARD.  KY. — The  Hazard  Power  Com- 
pany has  filed  notice  of  increase  in  capital 
stock  from  $50,000  to  $100,000.  and  plans 
immediate  Improvements.  New  machinery 
and  equipment  will  be  purchased,  for  which 
bids,    it    is   understood,    are   being   received. 

SIMPSONYH.LE.  KY.  —  The  Simpson- 
ville  I.iclitini;  Company,  recently  incorpor- 
ated Willi  a  iMiiilMl  of  $30,000.  contemplates 
the  establisliiiient  of  an  electric  light  plant. 
W.  P.  Thompson  and  others  are  in- 
corporators. 

STANTON.  KY.  —  The  Stanton  Power 
Company,  recently  organized  with  a  capital 
stock  of  $30,000.  is  planning  the  establish- 
ment of  a  plant  in  Stanton  and  the  erect i<in 
of  transmission  lines  to  connect  nearby 
towns. 

INDIANAPOLIS.  IND. — Bids  will  be  re- 
ceived bv  the  Board  of  County  Commis- 
sioners until  Sept.  27  for  extensions  and 
improvements  to  the  power  house  at  the 
county  jail.  C.  S.  Bark.  159  E>ast  Market 
Street,   is  architect. 

KENDALIAaLLE.  IND.— The  Board  of 
School  Trustees  have  bad  plans  prepared 
for  the  construction  of  its  new  power  house. 
Improvements  will  also  bo  made  to  the 
plant   now   in   use. 


Southern  States 


KINSTON.  N.  C — Improvements  to  the 
municipal  electric  light  plant,  including  the 
erection  of  a  200-ft.  smokestack,  to  cost 
about    $300,000,   are   under   consideration. 

CHESTERFIELD,  S.  C— Plans  are  under 
consideration  by  the  Teal  Light  &  Power 
Company  for  the  construction  of  a  new 
power  plant. 

DILLON.  S.  C. — The  Town  Council  and 
the  Commissioners  of  Public  W^orks  of 
Dillon  request  manufacturers  and  dealers 
in  semi-Diesel  type  oil-engines,  generators, 
exciters  and  switchboards  to  quote  prices 
on  two  200-hp.  units  and  alternate  prices 
on  one  200-hp.  unit  and  one  300-hp.  unit. 
Further  information  and  specifications  may 
be  obtained  from  the  Ryan  Engineering 
Company.  Arcade-  Building.  Columbia,  upon 
a  deposit  of  $10.  Specifications  are  also 
on  file  at  the  office  of  the  city  clerk.  Dillon. 
L.  C.  Braddy,  Jr.,  is  chairman  of  the  Com- 
mission   of   Public    Works. 

SPRINGFIELD,  G.\.— The  City  Council 
is  considering  the  construction  of  a  muiiio*- 
ipal  electric  light  and  power  plant.  The 
machinery  is  estimated  to  cost  about 
$25,000. 

LEPANTO,  ARK. —  The  installation  of 
electric  light,  sewer  and  water  systems  in 
Lepanto  is  under  consideration.  R.  C.  Finn 
is   town   recorder. 

CRESCENT.  OKL.\.  —  Plans  are  under 
way  for  the  construction  of  a  transmission 
line  from  Crescent  to  Guthrie,  to  cost  about 
$25,000.  A.  B.  Powell  is  city  clerk.  W.  B. 
r.ollins  &  Company.  Railway  Exchange 
Building,   Kansas   City.    Mo.,  are   engineers. 

KETCHTTM.  OKLA. — .V  plan  to  .construct 
a  dam  across  Grand  River  near  Ketchum 
in  Mayes  County  is  being  revived.  The 
project  is  being  promoted  by  Byron  Kirk- 
patrlck  and  Charles  Page  of  Tulsa,  and  W. 
B.  Collins  of  Ketchum.  organizers  of  a 
$20,000,000  corporation  for  which  a  cliarter 
has   been   granted. 

KINGSTON.  OKL.\.  —  Plans  are  under 
consideration  by  the  Kingston  Ice  &  Light 
Company  for  rebuilding  a  portion  of  its 
plant  recently  destroyed  by  fire.  The  loss 
is   estimated   at  about    $25,000. 

PRYOR.  OKLA.  —  Bids  are  being  r.^ 
ceived,  it  Is  reported  by  V.  'V.  liong  & 
Company,  engineers,  Colcord  Building.  OKla. 


Pacific  and  Mountain  States 

BUENA  VISTA.  CAL— G  S.  Byre  and 
associates  are  considering  the  erection  of 
a  hydro-electric  generating  plant  on  Chalk 
Creek. 

DIXON.  CAL —The  Pacific  Gas  &  Elec- 
tric Company  contemplates  the  construction 
of  a  main  electric  substation  in  Dixon  for 
the  purpose  of  uniting  the  line  running 
through  tht  hills  to  the  west  and  the  new 
line    from    Pit    River. 

FTIESNO.  CAL. — Plans  are  under  way 
by  the  Department  of  Public  Works  for  the 
installation  of  a  fire-alarm  system  to  cost 
about  $175,000.  The  system  will  include 
a  central  fire-alarm  station  and  an  under- 
ground cable  system  for  the  commercial  dis- 
tricts of  the  city. 

FRESNO.  CAL. — The  San  Joaquin  LIgrht 
&  Power  Corporation  has  taken  out  a  per- 
mit for  rebuilding  the  old  central  substa- 
tion at  1137-47  O  Street,  recently  damaged 
by  fire.  The  new  structure  will  cost  about 
$13,500. 

LOS  ANGELES,  CAL.  —  The  Board  of 
Public  Service  Commissioners  has  requested 
E.  F.  Scattergood.  chief  electrical  engineer 
of  the  bureau  of  power  and  light,  to  pre- 
sent plans  and  specifications  for  the  con- 
struction of  the  San  Fernando  power  plant 
and  pipe  lines.  The  new  plant  will  be  built 
near  the  San  Fernando  Boulevard  at  the 
foot  of  the  cascades,  a  short  distattce  this 
side  of  the  Newhall  tunnel,  and  will  add 
S.OOO  hp.  capacity  to  the  city's  system.  The 
cost  of  the  plant  is  estimated  at  about 
$S3,00O. 

MARE  ISLAND,  CAL. — An  appropria- 
tion of  $150,000  has  been  made  for  im- 
provements to  the  central  power  plant  at 
the  Mare  Island  Navy  Yard.  The  plans 
provide  for  the  installation  of  a  500-kva. 
Allis-Chalmers  turbo-alternator,  etc 

ORO\1LLE,  CAL.  —  The  Hutchinson 
Lumber  Company  has  awarded  contract  to 
the  Great  Western  Power  Company  for  fur- 
nishing powtr  for  its  forest  and  mill  opera- 
tions.    A  transmission  line  will  be  erected. 

RIVERSIDE.  CAL— The  Southern  Sier- 
ras Power  Company  is  contemplating  the 
construction  of  a  3.000-hp.  plant  in  Mill 
Creek  Canyon  near  Forest  Home,  to  cost 
about  $500,000.  Ap.Mication  has  been  made 
for  appropriation  of  12.50  sec. -ft.  of  water 
from  Falls  Creek,  which  is  a  tributary  of 
Mill   Creek. 

SACRAMENTO.  CAL.— Preliminary  es- 
timates for  the  construction  of  a  municipal 
power  plant  for  Sacramento  plate  the  cost 
at  approximately  $8,000,000.  A  bond  issue 
is  proposed,  A  power-plant  siti  in  the 
vicinity  of  Folsam  has  already  been  secured. 

SAN  BERNARDINO.  CAL —Properties 
of  the  Arrowhead  Reservoir  &  Power  Com- 
pany in  the  San  Bernardino  Mountains  and 
along  the  Mojave  River  have  betn  trans- 
ferred to  the  Title  Insurance  &  Trust  Com- 
|)any  of  Los  .\ngeles.  to  be  held  in  trust 
for  a  syndicate  of  Los  .-Xngeles  capitalists 
headed  by  Morgan  .\dams.  The  plans  of 
the  syndicatt  provide  for  the  completion 
of  a  power  and  irrigation  project  in  connec- 
tion with  Little  Bear  Lake  dam,  which  was 
included  in  the  transfer.  Surveys  are  under 
way  for  raising  dam  9  ft.  and  constructing 
a  spillway. 

STOCKMORE.  UTAH.— Plans  are  under 
wav  bv  the  Great  Basin  Power  Company. 
Walker  Bank  Building.  Salt  Lake  City,  for 
the  construction  of  a  hydro-electric  gen- 
erating plant  with  an  initial  capacity  of 
10,000  kw.  in  the  vicinity  of  Stockmore. 
II.  A.  Strauss  is  engineer. 

SHELLY.  IDAHO— The  Shelley  Light  & 
Power  i'ompan.v  lias  beeti  granted  a  fifty- 
year  franchise  for  furnishing  electricity  for 
light   and    power    in    Shelliv. 


Canada 

CHARING  CROSS.  ONT.— Plans  are  un- 
der consideration  by  the  authorities  of 
Raleigh  Township  for  the  erection  of  elec- 
tric lighting  and  power  distribution  sys- 
tems to  Louisville  and  Kent  O.nter  and 
through  the  southern  part  of  th<  township, 
to  cost  about  $60,000.  J.  N.  Wilson,  190 
University   A\-enue,    Toronto,   is  engineer 


Electrical  World 

New  York,  Saturday,  September  24,  1921 


Tax  Delinquency  as  a  Suggestion 
to  the  Business  Man 


THE  unusually  large  delinquency 
in  the  last  income-tax  payment 
is  striking  evidence  that  people 
in  this  country  are  tired  of  taxes  that  are 
hard  to  pay.  Rich  and  poor  are  clamor- 
ing. Everybody  is  becoming  more  and 
more  disgusted.  What  are  we  going  to 
do  about  it — we  in  the  electrical  industry? 
For  it  affects  our  own  prosperity,  and  we 
might  as  well  stand  to  the  facts  right  now. 

No  man  thinks  that  he  can  live  tax- 
free.  We  all  know  that  we  must  support 
our  government  and  continue  paying  for 
the  war  for  many  years.  That  is  not  the 
point.  The  trouble  is  that  we  are  weary 
of  assessments  that  interfere  with  our  liv- 
ing and  our  business.  We  are  sick  of 
saving  for  the  revenue  collector  and  peri- 
odically paying  out  more  cash  than  we  can 
spare.  We  are  simply  tired  of  taxes  that 
are  hard  to  pay. 

A  few  years  of  practical  application 
have  proved  that  the  principle  of  the  in- 
come tax  is  bad  because  it  penalizes  per- 
sonal prosperity.  It  drives  capital  out  of 
business  into  hoarding,  hiding  and  tax- 
exempt  investments.  It  discourages  initia- 
tive and  enterprise.  It  is  unfair.  Tax 
what  a  man  spends,  however,  and  you  lay 
the  burden  e(]uitably  upon  all  according 
to  their  voluntary  standards  of  living.  As 
they  spend  they  pay  the  tax  and  never 
know  it.     And  what  they  save  should  not 


be  taxed  since  in  the  banks  or  by  invest- 
ment it  is  loaned  to  industry  to  employ 
labor,  develop  resources  and  create 
wealth.  When  they  spend  it.  then  they 
pay.  It  is  not  only  fair,  but  it  does  not 
hurt.  And  this  is  the  purpose  and  the 
method  of  the  sales  tax  idea. 

This  sales  tax  has  been  well  proved  in 
Canada,  where  for  a  year  manufacturers 
and  importers  in  all  sales  direct  to  the 
consumer  have  added  2  per  cent  for  tax 
and  paid  it  to  their  government.  On  sales 
to  jobbers  they  have  collected  1  per  cent 
and  the  jobber  has  collected  1  per  cent 
on  his  resales  to  the  retailer.  This  is  on  all 
sales  except  exempt  necessities  of  life. 
The  tax  has  been  reported  and  remitted 
monthly,  l^nnoticed  by  the  man  who 
paid,  it  brought  in  $sO,OnO,000  last  year. 
The  same  tax  from  our  population  would 
have  meant  $600,000,000.  This  year 
Canada  has  slightly  increased  the  rate  and 
cut  the  exempt  list  to  further  ease  the  in- 
come-tax demands  that  men  are  tired  of. 

The  EiLECTkic.AL  Wcmi.i)  believes  that 
American  homes  and  American  business 
need  this  kind  of  sensible  relief  from  the 
exasperating  burden  of  taxes  that  are  hard 
to  pay.  Congress  has  laid  the  matter 
aside,  but  we  should  have  the  sales  tax 
now,  and  we  will  have  it  when  our  busi- 
ness men  demand  it.  Electrical  men 
should  keep  on  working  for  it. 


John 

Foster 

Gilchrist 


Advocate  of  a  strong  N.  E. 
L.  A.  wganization,  leader 
in  good-will  activities  and 
originator  of  the  idea  of 
state  committees  on  public 
utility  information  now 
spreading  over  the 
country. 


THROUGH  a  practical  conception  of 
the  responsibility  of  the  utility  as  a 
public  servant  John  F.  Gilchrist  has 
(lone  at  least  as  much  as  if  not  more 
than  any  other  individual  in  the  utility 
neld  to  promote  public  good  will  and 
understanding.  Mr.  Gilchrist,  who  has 
grown  up  In  the  electric  light  and  power 
business  in  Chicago,  rising  from  ofTlcc 
boy  to  vice-president  of  tl>e  Common- 
wealth Edison  Company,  has  shown  a 
marltcd  understanding  and  sympathy  for 
the  public  point  of  view  and  is  a  stanch 
advocate  of  large  corporations,  or,  as  he 
once  called  them,  "a  collection  of  people 
working  mutually  In  some  business  in 
order  to  carry  out  on  a  large  scale  and 
in  a  co-operative  way  an  enterprise  that 
no  one  man  can  carry  out."  He  has  for 
years  spent  much  time  in  educating 
utility  employees  and  the  consuming 
public  in  the  belief  that  if  the  people 
once  get  a  right  point  of  view  har- 
monious relations  will  result.  Nor  has 
he  confined  his  elYorts  in  this  direction 
to  those  regions  in  the  Middle  West 
served  by  the  InsuU  properties.  He  has 
rather  worked  on  the  assumption  that 
good  relations  in  his  particular  section 
are  In  a  measure  influenced  bv  right 
relations  elsewhere.  When  president  of 
the  National  Electric  Light  Association 
in  1911-12.  the  theme  of  most  of  his 
addresses   was    the   need    for    a    greater 


consciousness  of  the  worth  of  the  public 
utility  corporation.  And  now,  a  few- 
years  later,  he  fosters  the  greatest  single 
movement  toward  better  public  under- 
standing, namely,  the  state  committees 
on  public  utility  information.  Reginning 
with  a  committee  wliich  he  got  together 
to  disseminate  information  about  all 
public  utilities  in  Illinois,  tlic  idea  lias 
spread  until  twenty-one  states  now  have 
such  committees  and  otliors  are  about 
to  establisli  them. 

It  was  the  bright  lights  that  attracted 
Mr.  Gilchrist  to  the  electric  industry. 
He  tells  the  stor.v  himself  of  liow  about 
tliirty-six  years  ago.  wlien  a  mere  boy. 
he  was  a  ticket  seller  and  leiturer  for  a 
concern  showing  panoramic  views  of  the 
siege  of  Paris  and  how  tlio  electric  arc 
lamps  used  for  display  purposes  around 
tlic  show  aroused  liis  interest  and 
started  him  on  his  electrical  career. 
Born  in  Chicago  on  March  II,  186S,  he 
was  educated  in  the  Chicago  high 
schools. and  was  graduat><l  from  the  law- 
department  of  Lake  Forest  ITniversity. 
He  entered  the  services  of  the  old  Chi- 
cago Edison  Company,  predecessor  of 
the  present  Commonwealth  Edison  Com- 
pany, as  office  boy  in  ISST.  From  1894 
to  1S96  he  was  assistant  to  the  manager 
of  the  electricity  sales  department,  and 
he  was  general  contract  agent  from 
1896  to  1906.     He  then  became  assistant 


to  the  president,  holding  that  position 
until  19H,  when  he  became  vice-presi- 
dent in  charge  of  purchasing,  stores, 
transportation  and  statistical  depart- 
ments. .\t  the  present  time  Mr.  Gil- 
christ is  also  president  of  the  Federal 
Sign  System  (Electric),  assistant  to  ll>e 
pi'esidont  of  tlie  Public  Service  Company 
of  Northern  Illinois,  vice-president  of 
the  Middle  West  Utilities  Company  and  an 
officer  or  director  in  atfiliatcd  companies. 

Mr.  Gilchrist  has  engaged  in  a  large 
way  In  association  work,  and  besides 
having  been  president  of  the  N.  E.  L.  .\.. 
he  was  the  last  president  of  tlie  old 
Electric  Vehicle  Association  of  America 
and  was  last  n-eek  ehHted  vice-president 
of  the  .Association  of  Edison  lUuminat- 
ing  Companies. 

While  a  man  of  many  characterislios, 
perhaps  none  is  more  apparent  in  his 
work  than  that  of  organization.  As  an 
officer  of  one  of  the  best  organized  pub- 
lic .service  corporations  In  the  country 
he  lias  brought  the  organization  ide.i 
into  his  association  work,  ^^^len  pi-esi- 
dent  of  the  N.  E.  I,  .\.  ten  years  ago 
he  advoi'ated  and  worked  for  a  strong 
national  body  with  sectional,  statt>  and 
company  sections,  all  working  harmoni- 
ously In  a  well-knit  organization.  This 
conception  h:is  now  biM-onie  an  actualitv. 
and  the  results  that  Mr.  Gilchrist  pre- 
dicted are  being  reaped. 


Eahl  E.  Wh 
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A  Plan  to  Make  Convenience  Outlets 
Better  Known 

MANY  persons  in  the  electrical  industry  do  not 
know  what  an  "electric  convenience  outlet"  is. 
More  than  that,  they  show  little  appreciation  of  the 
tremendous  possibilities  in  store  for  the  industry 
through  a  determined  effort  to  bring  about  a  universal 
use  of  these  individually  small  pieces  of  apparatus. 
When  provided  in  adequate  number  in  the  baseboards, 
floors  and  walls  of  modern  homes  these  inconspicuous 
invitations  to  use  electric  service  are  an  effective  means 
of  bringing  home  frequently  to  the  customer  of  mod- 
erate means  as  well  as  the  more  well-to-do  the  every- 
day service  and  convenience  of  electrical  home 
appliances.  That  the  value  of  the  electric  convenience 
outlet  is  appreciated  by  the  consumers  has  been  proved 
in  California  by  the  California  Electrical  Co-operative 
Campaign.  Because  they  are  convinced  of  the  funda- 
mental importance  of  this  matter,  the  leaders  of  the 
electrical  co-operative  movement  in  that  state  are  mak- 
ing an  effort  to  enlist  the  active  interest  and  support 
of  the  manufacturers  in  advertising  "electric  con- 
venience outlets."  The  plan  is  to  christen  such  appa- 
ratus with  the  double  name  "electric  convenience"  and 
to  use  this  name  in  advertising  and  on  the  boxes  in 
which  the  apparatus  is  sold.  This  is  ;i  worthy  move- 
ment, and  it  is  to  be  hoped  that  the  active  aid  of  the 
manufacturers,  jobbers  and  dealers  alike  will  be 
given  it. 


Put  the  Kilowatt-Hour 
in  Its  Place 

HOW  can  rate  schedules  be  rearranged  to  eliminate 
the  prominence  given  to  the  kilowatt-hour  and 
make  the  consumer  think  of  the  service  he  is  purchasing 
rather  than  the  measuring  unit  of  that  service?  One 
suggestion  is  in  the  direction  of  leading  the  consumer 
to  think  in  terms  of  hours'  use  of  the  apparatus  he 
owns.  This  might  be  done  by  showing  on  the  monthly 
bills  the  number  of  hours'  use  of  a  given  piece  of  ap- 
paratus equivalent  to  a  kilowatt-hour.  A  40-watt  lamp 
may  be  used  twenty-five  hours  on  an  energy  expendi- 
ture of  1  kw.-hr.  A  1-hp.  motor,  allowing  for  the  input 
as  distinguished  from  the  output  in  mechanical  effort, 
will  run  one  hour  or  a  little  more  on  1  kw.-hr.  of  energy. 
A  fact  or  two  of  this  kind  presented  on  the  bills  sent 
out  each  month  and  hammered  on  consistently  in  other 
forms  of  advertising  would  enable  the  consumer  to 
think  intelligently  in  terms  of  the  service  that  he  is 
paying  for  and  would  help  to  place  the  kilowatt-hour 
in  its  proper  place  as  a  measuring  unit  only.  Martin  J. 
Insull  in  his  talks  before  the  various  association  meet- 
ings during  the  past  year  emphasized  the  utility  busi- 
ness as  a  sale  of  the  use  of  a  property  investment.     It 


should  not  be  a  difficult  matter  to  present  this  fact  in 
simple  non-technical  language.  One  central-station 
manager  who  has  had  considerable  success  in  the  han- 
dling of  rural  business  has  reduced  his  efforts  to  the 
placing  of  arguments  in  the  language  best  known  to 
the  farmer — that  of  the  cost  of  running  his  farm  and 
maintaining  his  equipment.  It  requires  a  lot  of  think- 
ing and  the  exercise  of  a  great  deal  of  ingenuity,  but 
the  effort  is  of  the  kind  that  brings  the  business  man 
closer  to  his  customer  and,  because  of  the  broadening 
influence  the  study  exeixises,  makes  him  a  better  busi- 
ness man. 

This  problem  is  one  of  the  big  ones  in  the  bi'oad 
problem  of  better  public  relations.  Subordination  of 
the  purely  technical  and  giving  increasing  prominence 
to  methods  of  expression  that  do  not  require  a  tech- 
nically educated  man  to  understand  are  a  necessary  part 
of  utility  public  relations  work. 


Comforting  Effect 

of  Large  Coal  Piles 

NEXT  spring  the  wage  agreements  with  coal  miners 
terminate  in  both  the  anthracite  and  bituminous 
fields,  and  there  are  intimations  that  a  new  wage  scale 
40  per  cent  higher  than  the  present  scale  will  be  sought. 
The  possibility  of  a  railroad  strike  prior  to  ihat  time 
hovers  in  the  air.  Both  contests  will  be  fought  bitterly. 
Obviously  every  prudent  manager  will  anticipate  trouble 
by  laying  in  an  ample  supply  of  fuel,  first  to  tide  him 
over  a  possible  rail  shutdowni  and  then  to  insure  his 
company  against  loss  due  to  a  coal  strike.  While  the 
latter  is  yet  a  great  way  off,  it  is  none  too  soon  to  pre- 
pare for  it,  and  those  who  are  not  ready  to  face  a  rail- 
road strike  have  cause  to  worry.  Of  course,  neither 
strike  may  take  place ;  but  the  only  sure  way  of  meeting 
trouble,  impending  or  real,  is  to  be  prepared.  Every 
electric  light  and  power  company's  coal  pile  should 
therefore  bulk  large. 

Commission  Regulation  of  All  Electrical  Utilities 
Essential  to  Western  Industries 

A  SPIRITED  debate  has  arisen  in  California  on  the 
subject  of  the  development  of  hydro-electric 
energy  in  the  High  Sierras  and  its  transmission  to 
southern  California.  The  agriculturists  in  the  great 
San  Joaquin  Valley  want  to  be  assured  that  there  will 
always  be  available  sufficient  power  to  pump  irrigation 
water  for  the  eight  million  acres  in  that  valley.  They 
protest  against  power  being  taken  from  their  vicinity 
and  allocated  to  uses  from  which  it  can  never  be 
diverted.  In  particular,  they  are  opposed  to  such  power 
development  by  the  city  of  Los  Angeles  since  that  city 
could  not  redistribute  this  power  in  the  San  Joaquin 
Valley.     The  ranchers  claim  that  the  supply  of  power 
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for  agricultural  uses  .should  take  precedence  over  the 
supply  to  industries.  With  this  in  mind  they  are  de- 
manding that  their  power  supply  be  asssured  and  look 
for  this  assurance  to  the  California  Railroad  Commis- 
sion. The  commission  is  empowered  to  compel  the 
utilities  under  its  regulation  to  supply  power  where 
and  when  it  is  needed.  However,  it  has  thus  far  no 
jurisdiction  over  politically  owned  utilities,  and  the 
ranchers  in  the  San  Joaquin  Valley  id>3\  they  are 
partly  at  the  mercy  of  the  city  of  Los  Angeles.  The 
most  satisfactory  solution  of  the  difficulty  is  complete 
regulation  of  both  politically  owned  and  consumer  owned 
utilities,  a  solution  which  must  sooner  or  later  be 
worked  out  if  Western  industry  is  to  continue  the 
marked  development  that  the  past  few  years  has  wit- 
nessed. 

The  Adjustment  of  Price 

to  Meet  Production  Costs 

DURING  the  progress  of  the  war  central-station 
companies,  although  hard  pushed  on  account  of  the 
rising  price  of  fuel  and  material  of  every  kind,  did  the 
best  they  could  to  meet  the  interests  of  their  customers 
and  generally  met  rising  costs  by  a  coal  clause  or  other 
temporary  method  of  adjustment.  On  the  whole,  this 
expedient  tided  over  the  emergency  fairly  well;  but 
now  the  question  of  fixed  charges  is  very  much  to  the 
front. 

The  central-station  business  is  growing.  It  will  grow 
faster  in  the  future  than  it  has  in  the  past,  and  nearly 
every  item  of  equipment  is  up  in  price  with  small  pros- 
pect of  reduction  in  the  near  future.  Moreover,  the  rise 
in  cost,  let  us  say  of  transformers,  is  aggravated  by  the 
rising  price  of  money.  Companies  that  could  borrow 
money  at  5  per  cent  before  the  war  now  have  to  pay 
half  as  much  again  in  raising  a  loan  for  necessary  im- 
provements and  extensions.  P.  M.  Lincoln  points  out 
in  the  current  issue  of  the  Electrical  World  that 
while  in  steam  plants  the  fixed  charges  are  between 
30  and  40  per  cent  of  the  total  cost  of  production,  in 
water-power  plants  they  are  likely  to  run  from  80  to  90 
per  cent,  thereby  very  forcibly  emphasizing  the  impor- 
tance of  fair  dealing  with  the  fixed  charges  in  trans- 
mission work.  It  cannot  be  denied  that  demand  is  a 
vital  factor  in  the  fixed-charge  balance  sheet  of  any 
consumer.  We  do  not  wholly  agree  with  the  theory  that 
the  amount  of  demand  is  the  whole  story,  for  in  some 
instances  the  times  at  which  that  demand  falls  is  of  a 
great  deal  more  consequence  than  its  amount,  and  there 
are  other  factors  of  almost  equal  importance  entering 
the  situation.  However,  there  is  no  question  that  the 
amount  of  demand  deserves  considei'ation.  The  ques- 
tion regarding  the  basis  on  which  fixed  charges  of  a 
growing  plant  should  be  computed  is  not  to  be  answered 
quite  so  simply  as  here  indicated.  Speaking  broadly, 
neither  the  pre-war  cost  nor  the  present  cost  is  a  fair 
basis  for  computation,  because  the  present  cost  may 
affect  a  very  small  part  of  the  equipment  and  the  next 
decade  may  Improve  the  cost  situation  very  materially. 
We  doubt  now  whether  any  commissioti  would  counte- 
nance charging  a  new  customer  on  the  somewhat  exag- 
gerated prices  of  the  last  year  or  two,  while  letting  an 
old  customer  remain  on  a  pre-war  basis  or  charging  a 
future  one  on  some  other  basis.  Probably  the  matter 
is  best  treated,  like  many  other  matters  of  a  similar  sort. 
by  a  general  average  of  the  costs. 

The  methods  of  determining  the   demand,   which   is 


commonly  the  biggest  factor  in  the  fixed-charge  ac- 
count against  any  particular  customer,  is  somewhat  im- 
portant, and  the  special  virtue  of  Mr.  Lincoln's  excel- 
lent article  is  that  he  points  out  a  comparatively  simple 
and  straightforward  way  of  getting  at  the  demand  on  a 
kilovolt-ampere  basis.  As  to  the  ju.stice  of  making  this 
the  basis  of  demand  we  heartily  concur.  The  method 
outlined  by  Mr.  Lincoln  of  using  the  phase-shifting 
transformer  with  the  standard  wattmeter  is  from  a 
practical  standpoint  very  straightforward  and  simple. 
By  this  device  the  kilovolt-ampere  can  be  directly  meas- 
ured to  a  very  small  error,  while  the  power  factor  varies 
within  wider  limits  than  would  generally  be  met  in 
practice.  From  the  standpoint  of  ordinary  common- 
sense  fairness  the  results  are  sufficiently  satisfactor>'  to 
suit  any  one  not  of  litigious  disposition. 

If  the  precaution  is  taken  of  so  adjusting  matters  that 
any  small  error  committed  by  the  instrument  will  be 
in  the  customer's  favor,  we  do  not  see  how  any  public 
service  commission  could  in  the  least  object  to  this 
scheme  of  operations.  It  is  not  quite  so  simple  as  would 
be  the  direct  installation  of  a  suitable  kilovolt-ampere- 
hour  meter,  but  in  default  of  such  an  instrument  it  pro- 
vides a  substitute  that  ought  to  be  acceptable.  This 
whole  matter  of  power  factor,  always  troublesome,  has 
assumed  a  more  serious  aspect  on  account  of  the  en- 
hanced present  cost  of  providing  the  necessar\-  equip- 
ment to  meet  the  consumer's  requirements,  and  it 
deserves  therefore  immediate  attention,  to  which  we 
hope  Mr.  Lincoln's  paper  will  lead  the  way. 


Significance  of 

1,000,000- Volt  Tests 

RECENT  years  have  seen  noteworthy  advances  in 
.  transformer  construction,  and  designers  have 
spoken  with  confidence  concerning  the  possibilities  for 
even  further  progress.  The  attainment  of  1,000,000 
volts,  as  announced  in  the  Electrical  World  last  week, 
therefore  occasions  a  feeling  of  satisfaction  rather  than 
of  surprise.  It  is  significant,  however,  that  1,000,000 
volts  was  applied  to  conductors  strung  on  insulators 
and  that  the  phenomena  of  sparkover  and  corona  forma- 
tion were  studied  within  this  hitherto  inaccessible  re- 
gion. While  investigators  of  high-tension  phenomena 
have  anticipated  the  observations,  it  was  nevertheless 
satisfying  to  find  from  these  tests  that  the  present  ac- 
cepted laws  of  corona  and  sparkover  between  spheres 
hold  at  the  high  voltage  mentioned. 

The  necessity  of  a  conductor  four  inches  in  diameter 
to  prevent  corona  at  1,000,000  volts  suggests  that  some 
ingenuity  will  have  to  be  displayed  if  the  "hoodoos"  of 
the  past — wind  pressure  and  sleet  load — are  to  be  over- 
come on  the  1,000,000-volt  lines  of  the  future.  How- 
ever, leading  engineers  have  expressed  the  opinion  that 
transmission  distances  greater  than  200  miles  will 
rarely  suggest  themselves.  In  fact,  only  recently  220 
kw.  has  been  seriously  proposed  as  a  standard  figure  for 
superpower  systems  and  the  longest  transmission  dis- 
tances. The  importance,  then,  of  an  available  voltage 
four  times  as  great  must  be  found  elsewhere  than  in 
the  promise  of  longer  distances  of  transmission.  One 
obvious  field  of  usefulness  lies  in  the  commercial  test- 
ing of  high-voltage  insulation ;  but  far  more  important 
is  the  opportunity  offered  for  research  and  the  acquire- 
ment through  it  of  further  knowledge  as  to  the  proper- 
ties and  behavior  of  all  types  of  high-voltage  equip- 
ment, leading  to  their  ultimate  improvement. 
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Further  details  of  this  important  work  will  be 
awaited  with  interest.  The  announcement  so  far,  while 
bearing  the  stamp  of  authority,  is  limited  to  the  barest 
statements  of  fact.  Doubtless  more  complete  accounts 
in  the  language  of  the  electrical  engineer  will  soon  be 
forthcoming. 


The  Biggest  Single-Unit  Generator 
Yet  Constructed 

A  SINGLE  generator  with  a  rating  of  60,000  kva.  at 
1,000  r.p.m.  with  provision  for  increase  of  speed 
by  50  per  cent  is  indeed  a  Goliath.  This  is  the  rating 
of  a  generating  unit  now  completed  by  the  Siemens- 
Sehuckert  Company,  which  never  before  turned  out  a 
machine  with  much  more  than  one-third  this  capacity. 
The  structure,  which  was  described  in  the  Electrical 
World  for  Sept.  10,  is  rather  a  peculiar  one  on  account 
of  the  high  speed,  which  brought  the  usual  special  dif- 
ficulties in  the  way  of  ventilation  owing  to  the  necessary 
length  of  the  laminations,  in  this  instance  3  meters.  In 
output  this  gigantic  generator  runs  up  to  pretty  nearly 
the  high  figure  obtained  with  the  composite  tui-bo- 
generators.  The  total  weight  of  the  huge  affair,  in- 
cluding both  rotor  and  stator,  is  about  250  metric  tons. 

The  Allis-Chalmers  Manufacturing  Company  is  build- 
ing some  mammoth  generators  for  the  Mount  Shasta 
hydro-electric  plant,  and  in  point  of  weight  these,  oddly 
enough,  are  almost  exactly  the  equivalent  of  the  German 
machine.  Although  running  at  one-quarter  the  speed, 
the  rating  is  35,000  kva.,  while  the  voltage  is  11,000 
against  7,000  in  the  German  machine.  On  the  whole, 
the  American  ?nachine  is  as  sensational  in  design  as 
its   foreign    rival,   considering    speed   and   voltage. 

It  will  be  extremely  interesting  to  watch  the  practical 
performance  of  these  two  types  of  machine,  especially 
with  reference  to  over-all  eflSciency.  The  question  of 
how  large  a  generator  can  be  with  real  advantage 
under  existing  conditions  as  to  frequency  and  i-otative 
speed  is  constantly  arising.  Every  new  colossus  gives 
additional  useful  information  on  this  point,  and  we 
hope  that  detailed  reports  both  from  the  Shasta  plant 
and  the  Goldenberg  plant,  where  the  Siemens-Schuckert 
installation  is  being  made,  will  be  obtainable  for  the 
benefit  of  designing  engineers. 


Elimination  of  Confusion 

in  Handling  Bills  of  Material 

ONE  of  the  troublesome  things  encountered  in  a  con- 
struction job  is  handling  the  material  from  the 
time  it  is  ordered  till  its  delivery  on  the  job.  Ordi- 
narily the  engineers  who  make  the  plans  get  out  the 
bills  of  material,  including  enough  information  to  enable 
the  purchasing  department  to  get  quotations  and  finally 
place  orders.  It  is  necessary  for  the  engineers  to  go 
through  the  process  of  looking  up  catalog  numbers,  page 
numbers  and  all  the  requisite  information,  but  this  is 
seldom  recorded  in  such  form  that  those  who  subse- 
quently must  handle  the  bills  of  material  can  do  so 
without  looking  up  at  least  a  part  of  the  data  or  going 
back  to  the  engineers  in  order  to  procure  the  wanted 
information. 

It  is  seldom  that  the  purchasing  force  makes  record 
of  the  data  in  complete  form  when  they  are  looked  up, 
and  as  a  result  there  is  more  or  less  lost  motion  through- 
out the  entire  job  in  the  handling  of  material  purchases 


and  accounting.  A  method  of  keeping  the  bills  of  mate- 
rial that  will  eliminate  a  large  part  if  not  all  of  this 
lost  motion  is  described  elsewhere  in  this  issue  by  R.  L. 
Kirk.  The  use  of  such  time-saving  methods  as  this 
means  real  efficiency  in  the  handling  of  construction. 
It  means  not  only  more  time  devoted  to  work  that  ac- 
complishes something,  but  also  an  increase  in  the  effi- 
ciency of  the  routine  worker  caused  by  his  release  from 
the  constant  endeavor  to  avoid  the  mistakes  to  which 
individual  peculiarities  in  designating  and  calling  for 
wanted  material  render  him  liable.  Mr.  Kirk's  plan  puts 
all  the  information  that  must  be  looked  up  at  the  be- 
ginning in  standard  record  form,  eliminating  any  ex- 
cuse for  confusion. 


Prepare  Your  Equipment 

for  Better  Times  Coming 

OWING  to  the  lack  of  attention  which  electrical 
equipment  has  received  in  industrial  plants,  chem- 
ical works,  mines  and  other  places  in  the  last  few- 
years,  and  particularly  during  the  past  twelve  months, 
it  is  imperative  that  this  equipment  be  thoroughly 
examined  while  opportunity  permits,  othenvise  it  may 
break  down  when  most  needed.  This  is  particularly 
true  in  those  plants  where  the  equipment  has  been 
allowed  to  fall  into  disuse  because  of  the  industrial 
slump.  One  abnormal  condition  for  which  electrical 
equipment  should  be  examined  with  especial  care  is 
absorbed  moisture.  If  this  be  present,  pains  should 
be  taken  to  drive  it  off  without  overheating  the  insula- 
tion. While  the  procedure  is  more  or  less  familiar  to 
most  engineers,  the  article  this  week  on  page  616,  by 
R.  F.  Stokes,  may  be  helpful  because  of  the  co-existence 
at  this  time  of  an  extensive  need  for  overhauling  equip- 
ment and  an  opportunity  to  do  so. 

The  commonest  and  perhaps  the  most  satisfactoiy 
way  of  drying  out  a  generator  is  to  turn  the  machine 
over  slowly  by  motor  or  otherwise,  bringing  up  the 
voltage  just  enough  to  get  a  fairly  stiff  current  with 
the  winding  short-circuited  or  connected  through  a 
water  rheostat.  Mr.  Stokes  notes  one  point  which  is 
sometimes  forgotten — that  it  is  not  altogether  safe  to 
open  the  circuit  even  at  low  voltage  before  a  machine 
is  thoroughly  dried  out,  since  there  may  be  inductive 
"kick"  left  in  it  quite  sufficient  to  damage  the  windings, 
inasmuch  as  the  current  is  likely  to  be  quite  as  large 
as  it  normally  is  and  may  even  represent  an  overload. 
It  is  always  a  safe  play  to  cut  down  the  current  very 
greatly  by  the  water  rheostat  before  breaking  it.  Field 
coils  are  sometimes  best  dealt  with  by  connection  in 
multiple  and  supplying  requisite  current  at  abnormally 
low  voltage.  Transformers  can  generally  l)e  run  short- 
circuited  on  very  low  voltage. 

Induction  motors  present  proVilems  of  their  own 
according  to  the  type  of  winding.  If  star-connected, 
one  can  get  at  the  individual  coils  with  comparative 
ease.  A  mesh  winding  is  most  easily  dealt  with  by 
opening  the  mesh  at  some  point  and  working  on  the 
windings  in  series. 

As  a  last  desperate  resort  a  machine  can  be  dried 
out  from  the  outside,  boxing  it  in  and  using  incandes- 
cent lamps  or  heating  coils  as  a  source.  The  operation 
of  thus  drying  out  windings  is  so  slow,  however,  that 
we  are  inclined  to  think  the  operator  is  justified  in  going 
to  considerable  length  to  get  the  proper  source  of  cur- 
rent before  he  resorts  to  the  employment  of  any  external 
method. 
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Tests  at 
1,000,000  Volts 
Have  Confirmed 

Corona  and 

Sparkover  Laws 

at 

Hitherto 

Uninvestigated 

Potentials 


'Jk> 


■'HK  important  feature  of  the  l.n.TO.iino-volt 
_^  tests  conducted  at  the  Pittsfleld  works 
of  the  General  Electric  Company  last  week 
was  not  the  voltage  attained,  hecause  this  poten- 
tial has  been  developed  experimentally  before. 
The  achievement  was  in  applying  this  voltage  to 
conductors  hung  on  ordinary  disk  insulators  and 
in  studying  the  hitherto  unexplored  realm  be- 
tween 250,000  volts  and  1,000.000  volts  and  de- 
termining the  laws  which  govern  corona  and 
sparkover  at  these  enormous  potentials.  As  re- 
ported by  F.  W.  Peek.  Jr.,  in  last  week's  issue, 
no  discontinuity  was  observed  In  the  corona 
and  sparkover  voltage  curves  established  for 
lower  potentials.  While  the  occasion  is  remote, 
if  it  ever  arises,  when  potentials  of  the  magni- 
tude investigated  will  be  required  for  trans- 
mitting power,  the  observations  are  extremely 
valuable  in  establishing  a  concrete  basis  for 
conducting   further   research   at   high   potentials. 

.Some  of  the  equipment  used  in  the  tests  is 
shown  in  the  accompanying  illustrations.  Above 
In  the  foreground  are  the  sphere  and  needle 
gaps,  the  latter  discharging  at  1.000.000  volts. 
Rack  of  the  gaps  and  below  them  may  be  seen 
the  top  of  the  step-up  transformer."  In  the 
illustration  at  the  right  Is  a  string  of  eighteen 
insulators  flashing  over  at  900.000  volts.  Close 
observation  of  the  conductor  and  hardware 
will  show  corona  discharge.  To  prevent  this 
it  was  determined  that  a  I -in.  conductor  or  Its 
equivalent    would     have    to    be     used.       With    a 

ling  of  twenty-two  disks  no  arc-over  occur 

en  at  1.100.000   volts. 
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Rates  Should  Meet  Higher  Production  Costs 

Coal  Clause  Takes  Care  of  Increased  Operating  Expenses,  but  Demand 
Charges  Also  Must  Be  Increased  to  Balance  Higher  Plant  Costs — Simple 
Wattmeter     Connection     for    Measuring    Kilovolt-Ampere    Demand 

p.   >I.  LINCOLN 

Consulting  Engineer  Lincoln  Electric  Company 


INCREASED  operating  costs  of  electric  service  com- 
panies can  logically  be  reduced  by  increasing  the 
energj^  rate  at  which  power  is  sold.  A  convenient 
and  reasonable  method  for  accomplishing  this  result 
— and  one  much  used  in  practice — is  to  incorporate  a  coal 
clause  in  the  power  contract,  by  which  the  energy  rate 
varies  either  up  or  down  depending  upon  the  price  of 
coal.  The  necessity  of  increasing  the  demand  portion 
of  power  rates  is  not  so  immediately  apparent  as  that 
for  increasing  the  energy  portion,  but  must  eventually 
be  recognized  as  soon  as  the  increased  cost  of  equip- 
ment has  had  time  to  make  its  effect  felt.  The  demand 
portion  of  a  power  rate  should  be  based  on  a  measured 
quantity  and  not  inferred  from  the  installed  equipment. 
Power  factor  should  be  recognized  in  the  demand  portion 
of  a  power  rate.  A  method  of  applying  such  a  rate 
recognizing  power  factor  is  suggested 
in  the  following  discussion. 

Virtually  all  rate  makers  in  the  past 
have  recognized  two  major  divisions 
in  rates  for  electric  service.  One  of 
there  major  divisions  recognizes  the 
operating  costs  and  the  other  the  fixed 
charges.  It  is  generally  recognized 
that  ojjerating  costs  are,  as  nearly  as 
may  be,  proportional  to  the  amount  of 
energy  delivered.  Fuel,  for  instance, 
is  the  largest  single  item  in  these 
costs,  and  the  amount  of  fuel  required 
to  serve  a  given  consumer  is  nearly  in 
proportion  to  the  energy  consumed.  When  the  cost  of 
fuel  advances  it  is  perfectly  logical — as  has  been  done — 
to  advance  the  price  of  this  major  division  of  the  rate. 
It  is  also  perfectly  logical  to  make  the  amount  of  this 
advance  proportional — as  nearlj'  as  may  be — to  the 
kilowatt-hours  consumed.  The  "coal  clause"  accom- 
plishes this  object  as  equitably  as  possible.  A  slight 
arbitrary  advance  in  the  price  per  kilowatt-hour  might 
be  justified  on  account  of  the  increase  in  the  cost  of 
operating  labor  and  supplies,  but  the.se  items  are  so  small 
that  they  are  easily  covered  by  a  slight  variation  in  coal 
cost.  It  is  unfortunate  that  some  of  our  utility  commis- 
sions have  ruled  against  the  coal  clause.  Such  an  ad- 
verse ruling  shows  that  these  commissions  have  been 
governed  by  considerations  other  than  fundamental 
engineering  considerations. 

While  this  method  serves  very  satisfactorily  for  taking 
care  of  the  variation  of  these  costs  that  vary  with  the 
amount  of  energy  consumed,  it  does  not  and  cannot 
recognize  equitably  those  costs  which  are  largely  inde- 
pendent of  the  energy  consumed  but  which  vary  with 
the  amount  of  equipment  which  must  be  allocated  to 
any  individual  user.  This  class  of  costs  is  provided  for 
in  the  second  major  division  into  which  the  rate  for 
service  is  usually  divided,  usually  called  the  "demand" 
charge.     It  is  to  this  major  division  of  demand  charges 


that  the  utility  must  look  for  compensation  for  the  item 
of  fi.xed  charges  in  its  costs.  It  is  obvious  that  the 
equitable  allocation  of  fi.xed  charges  among  all  con- 
sumers is  not  in  proportion  to  the  amount  of  energy 
used  but  to  the  amount  of  equipment  that  must  be 
provided  for  any  given  consumer.  In  other  words,  load 
factor  must  be  considered  in  any  equitable  allocation 
of  costs  among  the  consumers  of  power. 

It  is  of  interest  to  note  the  degree  by  which  the  item 
of  fixed  charges  influences  the  cost  of  water  power  as 
compared  with  steam.  In  steam  plants  the  item  of 
fixed  charges  makes  up  between  30  and  40  per  cent  of 
the  total  cost  of  the  power,  w-hile  in  water-power  plants 
it  constitutes  from  80  to  90  per  cent  of  the  total.  In 
steam  plants,  therefore,  the  energy  portion  of  the  rate 
is  somewhat  more  impoi'tant  than  the  demand  portion, 


VOLTAGE  90  OUT  0FPHA5E 


FIG.      1 — WATTMETER     CONNECTIONS     FOE     INDICATING     WATTS 
REACTIVE  VOLT-AMPERES    (B)    AND  VOLT-AMPERES    (C) 


(A), 


while  in  water-power  plants  the  importance  of  the 
demand  portion  of  the  rate  overshadows  the  energy 
portion  many  times.  In  a  water-power  plant  virtually 
the  only  thing  that  determines  the  cost  of  serving  a 
given  user  is  the  value  of  the  equipment  that  must  be 
allocated  to  render  him  service. 

Demand  Charges  Must  Rise  Following  Increased 
Cost  of  Plant 

An  examination  of  the  rate  increases  during  the 
last  few  years  shows  that  while  some  changes  have 
been  made  in  the  demand  rates  in  some  localities,  such 
increases  have  not  been  general.  Undoubtedly  the 
reason  for  this  is  that  in  most  cases  the  same  plant 
is  being  used  now  as  before  the  increase  in  plant  cost 
went  into  effect,  and  that  in  general  public  utilities 
either  have  not  been  permitted  to  raise  their  demand 
rates  or  have  not  thought  it  wise  to  do  so.  There  is 
a  broad  economic  question  involved  in  this  matter. 
In  brief,  the  question  is  this:  Shall  the  public  utility 
collect  a  demand  rate  based  on  the  price  paid  for 
its  plant  before  the  war  or  shall  it  be  on  the  basis  of 
the  price  it  would  have  to  pay  for  that  equipment 
today?  Whichever  way  we  answer  that  question  today, 
we  must  recognize  that  the  increase  in  equipment  cost 
must  eventually  determine  this   question.     The  power 
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we  use  today  is  perhaps  developed  from  equipment  pur- 
chased five  or  more  years  ago,  but  the  power  we  use 
some  years  hence  must  be  developed  from  equipment 
purchased  today.  We  may  postpone  this  increase  in 
demand  rates,  but  we  cannot  deny  it  eventually. 

Customer's  Demand  Should  Be  Accurately  Measured 

At  least  one-third  of  the  cost  of  power  consists  of 
fixed  charges.  It  is  this  portion  of  the  costs  that  is 
expected  to  be  covered  by  the  demand  charge.  It  is 
highly  important,  therefore,  that  this  part  of  the  con- 
sumer's bill  be  accurately  determined,  and  this  is  par- 
ticularly true  in  water-power  plants.  In  the  past,  owing 
to  the  absence  of  suitable  instruments  for  the  deter- 
mination of  demand,  it  has  often — not  to  say  usually — 
been  the  custom  to  estimate  this  part  of  a  consumer's 
bill  by  basing  it  on  the  amount  of  equipment  he  had 
installed.  It  has  been  customary  to  aggregate  the 
nameplate  rating  of  all  the  motors  that  a  consumer 
had  and  then  base  the  demand  charge  on  some  arbitrary 
proportion  of  this  aggregate.  Some  of  the  objections 
to  and  inconsistencies  of  this  practice  should  be  pointed 
out.     In  the  first  place,  it  puts  a  penalty  on  individual 

TO  WATTMETER 


FIG.  2 — PHASE  SHIFTING  TRANSFORMERS  FOR  .MAKING 

WATTMETER  REXJORD  VOLT-AMPERES 

-For  use  on  load  with  60  per  cent  power  factor.      B — For  load 


I'ith  80   per  cent  power  facto 

motor  drive.  It  is  admitted  that  the  aggregate  capacity 
of  the  individual  motors  required  to  drive  a  hundred 
separate  machines  is  larger  than  that  of  a  single  motor 
to  drive  them  all.  On  the  other  hand,  the  losses  in  the 
belting  and  shafting  for  individual  drives  will  in  gen- 
eral be  much  less  than  if  all  are  driven  by  belting  and 
shafting  from  a  single  motor.  A  system  of  charging 
for  demand  that  puts  a  penalty  on  the  individual  motor 
drive  i.s — to  .say  the  least — short-sighted. 

A  .second  vital  objection  to  the  method  of  estimating 
demand  from  horsepower  ratings  of  the  motors  lies  in 
the  moot  question  of  just  what  is  meant  by  horsepower 
in  a  motor.  The  horsepower  rating  of  a  motor  is  neces- 
sarily tied  up  to  the  temperature  at  which  that  horse- 
power is  developed.  The  market  today  provides  stand- 
ard lines  of  motors  at  50  deg.  rise,  40  deg.  rise  and 
35  deg.  rise.  A  50-deg.  motor  is  supposed  never  to 
carry  more  than  its  rating,  while  the  lower  temperature 
rise  machines  will  carry  25  per  cent  overload  for  at 
least  two  hours  and  much  larger  overloads  for  shorter 
periods.  If  the  practice  of  estimating  demand  rates 
from  horsepower  ratings  is  to  continue,  cognizance 
must  be  taken  of  the  temperature  rating  of  the  motors 
used.  And  then  there  are  some  tj-pes  of  load  where 
horsepower  rating  has  no  meaning,  such  as  on  elevators 
and  similar  apparatus.  The  man  who  can  bring  order 
out  of  that  chaos  and  estimate  an  equitable  demand  rate 
based  on  nameplate  ratings  is  wiser  than  most  elec- 
trical engineers.  After  all,  it  is  a  consumer's  actual 
use  of  a  demand — it  is  the  actual  draft  he  makes  on 


the  system  supplying  him — that  should  determine  his 
demand  rate,  and  not  his  potential  possibilities.  De- 
mand rate  should  be  a  measured  and  not  an  estimated 
or  inferred  quantity. 

Another  much  needed  modification  in  the  application 
of  demand  rates  is  the  necessity  of  recognizing  power 
factor  therein.  The  capacity  of  the  transformers, 
transmission  line,  distribution  circuits  and  generators 
to  supply  a  given  consumer  is  fixed  by  his  kva.  and 
not  by  his  kw.  The  consumer  that  takes  his  demand 
at  100  per  cent  power  factor  should  not  pay  the  same 
rate  as  another  that  has  a  50  per  cent  power  factor, 
since  the  equipment  needed  in  the  former  case  is  only 
one-half  as  great  as  that  needed  in  the  latter.  The 
best  cure  for  this  evil  is  to  recognize  power  factor  in 
demand  rate,  so  that  the  user  of  power  who  makes  a 
proper  application  of  motors  to  his  service  can  earn  a 
bonus  in  his  power  demand  rate.  Most  contracts  for 
power  have  a  clause  recognizing  power  factor,  but  up 
to  the  present  this  recognition  has  been  largely  the- 
oretical only,  the  reason  being  that  there  is  no  com- 
mercial method  of  measuring  kva.  of  demand.  Almost 
all  commercial  methods  of  measuring  either  energy  or 
demand  recognize  watts  and  watts 
only,  and  before  we  can  recognize  by 
mea-furement  the  kva.  of  demand  there 
is  not  much  use  in  incorporating  a 
power-factor  clause  in  power  contracts. 

Simple  Scheme  for  Measuring 
Kva.  Demand 

This  opportunity  is  taken  to  outline 
and  pass  on  a  method  of  recognizing 
power  factor  that  has  already  attracted 
considerable  favorable  attention.  The 
method  has  many  points  of  interest  to 
those  engineers  who  are  charged  with 
the  responsibility  of  making  rates  for 
It  is  not  fundamentally  new,  but 
the  writer  has  no  knowledge  of  the  ex.'kct  modification 
herein  suggested  having  been  proposed  before,  nor  of 
the  suggested  equipment  having  previously  been  offered. 
The  standard  wattmeter  of  commerce,  whether  it  be 
indicating,  integrating  or  demand,  is  an  instrument 
usually  of  high  accuracy.  The  quantity  measured  is 
IE  cos  <,'■  where  E  is  the  voltage.  /  the  current  and  o 
the  phase  angle  between  E  and  /,  as  shown  vectorially 
at  A  ( Fig.  1  * .  If  now  we  should  apply  to  the  same 
wattmeter  a  voltage  of  the  same  value  but  shifted  in 
phase  by  90  electrical  degrees,  the  quantity  measured 
would  be  EI  cos  (0  =t  90  )  equals  zp  EI  sin  <?.  This 
is  shown  diagrammatically  at  B  (Fig.  1).  The  quan- 
tity EI  sin  0  is  termed  "reactive  volt-amperes." 

If  now  the  voltage  applied  to  a  standard  wattmeter 
which  has  been  shifted  in  phase  by  aiiij  arbitrary  angle, 
'',  the  instrument  will  then  measui-e  EI  cos  (■?  :;=  >>). 
The  double  sign  for  the  angle  is  used  advisedly  since 
this  sign  will  depend  upon  the  direction  of  angular 
phase  shift  as  well  as  the  direction  of  phase  rotation 
in  the  polyphase  meter  to  which  it  is  applied.  If  "  be 
chosen  equal  to  <}>  and  of  the  proper  phase  rotation, 
the  quantity  (<;>  —  »)  will  become  zero  and  the  new 
quantity  mea.«ured  will  be  volt-amperes,  volt-ampere- 
hours  or  volt-amperes  of  maximum  demand,  as  the  case 
may  be.  It  is  also  true  that  there  may  be  a  consider- 
able error  in  choosing  the  angle  »  without  a  propor- 
tionate error  in  the  volt-amperes  measured. 

This  is  shown  at  C  (.Fig.  1).     Suppose  a  circuit  has 
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a  power  factor  of  60  per  cent.  This  corresponds  to  a 
phase  angle  of  53.13  deg.  between  the  current  and 
voltage  of  the  circuit  showni.  If  a  phase  shift  of  53.13 
deg.  is  applied  to  the  voltage  of  a  wattmeter  measur- 
ing this  circuit,  the  quantity  then  measui'ed  will  be 
volt-amperes.  Also,  there  can  be  a  shift  of  8.1  deg. 
either  way  from  the  53.13  deg.  line  assumed  before 
the  error  of  measurement  becomes  more  than  1  per 
cent.  The  phase  of  the  current  may  shift  from  7'  to  I" 
without  causing  an  error  greater  than  that  of  the  small 
quantity  a.  The  corresponding  change  in  power  factor 
is  from   h  to  c. 

In  the  following  table  these  limits  of  error  are  given 
for  two  definite  degrees  of  phase  shift.  If  a  phase 
shift  corresponding  to  the  column  headed  "0"  is  applied 
to  any  wattmeter,  the  error  of  measurement  remains 
within  the  limits  of  the  other  columns  so  long  as  the 
power  factor  remains  within  the  limits  indicated  in 
these  columns : 


Error,  per  cent 5  2  10  1  2  5 

Powerfactors  (0.M7     0.903     0.877     0.80    0.708     0.655     0  573 

t-o»eriactors i  0.820    0.747     0  707     0  60     0.481     0.429     0.320 


For  instance,  if  phase  shift  of  53.13  deg.,  correspond- 
ing to  60  per  cent  power  factor,  is  applied  to  the  voltage, 
the  wattmeter  will  read  volt-amperes  with  an  error  of 
less  than  1  per  cent  as  long  as  the  power  factor  remains 
anywhere  between  0.481  and  0.707.  The  error  will  then 
be  less  than  2  per  cent  for  any  power  factor  between 
0.429  and  0.747  and  less  than  5  per  cent  for  any  power 
factor  between  0.320  and  0.820.  The  range  of  power 
factor  thus  is  very  large  for  a  comparatively  small 
error.  If,  therefore,  the  power  factor  of  a  load  is 
known  in  advance  and  is  fairly  uniform,  it  is  possible 
to  measure  the  volt-amperes  with  a  reasonable  degree 
of  accuracy  by  means  of  any  standard  wattmeter  and 
a  phase-shifting  voltage  transformer.  Unfortunately, 
the  average  power  load  does  not  possess  a  high  degree 
of  uniformity  in  its  power  factor  as  power  factor  varies 
over  wide  limits  depending  upon  the  load.  Hov/ever, 
the  power  factor  that  exists  in  a  given  plant  at  the 
time  of  its  maximum  demand  can  usually  be  determined 
with  sufficient  exactness  to  permit  its  maximum  demand 
in  volt-amperes  to  be  determined  by  this  method  with 
an   entirely   satisfactory  degree  of  accuracy. 

Only  Demand  Portion  of  Bill  Requires  Correction 

The  way  to  correct  bad  power  factor  is  to  make  it 
affect  the  demand  portion  of  the  user's  bill,  and  this 
can  be  done  by  the  method  outlined.  It  should  be  par- 
ticularly noted,  however,  that  only  the  demand  portion 
of  the  bill  for  power  should  be  subject  to  correction 
for  power  factor  and  not  the  energy  portion.  There 
is  no  defense  for  increasing  the  energy  portion  of  the 
bill  on  account  of  bad  power  factor. 

Another  thing  that  might  be  noted  is  that  in  applying 
the  foregoing  method  any  error  in  assuming  the  power 
factor  of  maximum  demand  results  in  a  reduction  of 
the  demand  rather  than  an  increase.  The  final  result 
therefore  is  a  smaller  bill  for  service  than  where  the 
true  volt-amperes  of  demand  are  used  as  a  basis  for 
the  bill.  This  is  the  "safe"  direction  for  an  error,  if 
any  is  to  be  made — the  user  cannot  attack  the  method 
on  the  ground  of  any  possible  over-registration  of  his 
demand. 

The  practical  man  will  a.sk:  How  can  the  methods 
outlined  be  applied  in  actual  practice?     For  three-phase 


circuits  it  is  possible  to  obtain  phase  shifts  of  30  deg., 
60  deg  or  90  deg.  by  proper  manipulation  of  the  line 
\x)ltage  connections,  provided  that  the  neutral  connec- 
tion is  available.  On  a  two-phase  circuit  only  a  90-deg. 
shift  is  available.  To  obtain  other  degrees  of  phase 
shift  it  is  necessary  to  use  some  form  of  phase-shift- 
ing transformer.  Such  a  transformer  is  not  a  difficult 
thing  to  build,  and  a  few  words  concerning  its  pos- 
sibilities may  be  in  order. 

Practical  Methods  of  IMetering  Power  Factor 

The  internal  connections  of  a  phase-shifting  trans- 
former to  give  phase  shifts  corresponding  to  60  per 
cent  power  factor  and  80  per  cent  power  factor  are 
shown  diagrammatically  in  Fig.  2  (A  and  B).  These 
transformers  are  for  application  to  any  standard  three- 
phase  circuit.  For  a  fwo-phase  circuit  the  connections 
must  be  modified.  Referring  to  A  (Fig.  2),  the  three- 
phase  line  circuit  is  connected  to  WVZ.  WV  being  one 
transformer  and  VZ  another.  Taps  are  then  made  on 
the  windings  so  that  the  voltage  AT  is  shifted  53.13 
deg.  from  VW  and  is  of  the  same  value  as  VW.  The 
other  phase  element  of  the  wattmeter  voltage  is  given 
a  similar  phase  shift  as  indicated.  Diagram  B  indi- 
cates the  method  of  obtaining  the  phase  shift  corre- 
sponding to  80  per  cent  power  factor.  The  whole  basis 
of  the  method  is  the  existence  of  a  fixed  60-deg.  phase 
relation  betv.'cen  transformers  AT  and  VZ.  So  long 
as  this  phase  angle  remains  at  60  deg.  the  results  are 
as  indicated  and  are  independent  of  load  unbalance. 
If  the  phase  angle  departs  from  60  deg.,  the  results 
will  be  somewhat  in  error,  but  even  then  the  error  is 
not  large.  For  each  degree  of  departure  from  60  deg. 
between  the  two  transformers  the  resulting  error  is 
approximately  one-half  of  1  per  cent,  being  plus  for 
phase  angles  greater  than  60  deg.  and  minus  for  less 
than  60  deg.  In  any  commercial  three-phase  system 
the  departure  from  the  60-deg.  angle  between  phases 
is  not  gi-eat  enough  to  prevent  the  application  of  the 
method. 

By  the  use  of  such  a  phase-shifting  transformer, 
therefore,  and  any  standard  demand  wattmeter  it  is 
possible  to  measure  kva.  of  demand  within  a  2  per  cent 
error  at  any  power  factor  between  43  per  cent  and  90 
per  cent.  This  range  will  cover  virtually  all  cases 
arising  in  usual  power  service. 

One  transformer  made  for  this  purpose  is  a  small 
affair  weighing  about  8  lb.  or  9  lb.  (3.6  kg.  or  4  kg.) 
and  is  applicable  to  any  standard  wattmeter.  Tests 
carefully  made  have  shown  that  the  sample  transformers 
are  entirely  accurate  both  in  the  matter  of  the  angle  of 
phase  shift  and  regarding  the  value  of  the  derived 
voltage  obtained. 

Direct  Current  Recoiiiineinl<Ml  for  Dutch 
Electrification 

THE  commission  appointed  in  January,  1920,  to 
study  the  desirability  of  electrification  of  all  rail- 
ways in  Holland  has  prepared  a  report  which,  it  is 
understood,  not  only  favors  such  a  scheme  but  recom- 
mends the  use  of  1,500  volts  direct  current.  It  is  also 
recommended  that  the  electrification  be  made  in  con- 
nection with  the  proposed  unification  of  electric  light 
and  power  service  throughout  the  country.  There  is  no 
indication,  however,  that  this  work  will  be  undertaken 
in  the  near  future,  according  to  Consul-General  (leorge 
E.  Anderson,  who  sent  this  information. 
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Method  of  Keeping  Bills  of  Material 


System  Primarily  Intended  for  Electrical  Con- 
struction Jobs,  Although  Modifications  Can  Be 
Readily  Adapted  to  Any  Kind  of  Engineering  Work 
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ESPITE  the  careful  investigation  which 
accounting  and  cost  records  receive  at  the 
hand.s  of  engineers  and  executives,  it  is 
.surprising  that  little  or  no  attention  is  di- 
rected to  the  methods  of  keeping  the  bills  of  material 
which  constitute  such  an  important  part  of  nearly 
all  engineering.  Some  such  .scheme  as  outlined  below 
will  be  found  extremely  effective.  This  method  is 
intended  primarily  for  electrical  construction  jobs,  but 
modifications  of  this  system  can  readily  be  adapted  to 
almost  any  kind  of  engineering  work. 

At  the  beginning  of  a  job  a  schedule  for  the  classi- 
fication of  material  should  be  made  out  in  some  such 
manner  as  follows:  (a)  Iron  conduit,  elbows  and  cou- 
plings; (b)  condulets,  boxes  and  fittings;  (c)  steel  and 
iron  work;  (e)  bolts,  nuts  and  sci-ews,  etc.  A  separate 
bill  of  material  sheet  should  be  started  for  each  class. 

One  of  the  chief  advantages  of  the  alphabetical  sys- 
tem is  the  ease  with  which  material  may  be  subdivided 
under  classified  heads.  This  is  made  possible  by  the 
use  of  two  or  more  letters  for  each  item,  the  first  indi- 
cating the  class  and  the  second  (third  and  fourth  if 
any)  the  individual  letter.  This  groups  all  material  of 
the  same  nature  under  one  head,  which  not  only  reduces 
the  time  required  by  the  designer  in  making  up  an 
individual  bill  of  material  for  a  drawing,  but  is  of 
material  assistance  to  the  engineer  and  purchasing 
department  in  handling  the  orders. 

Obviously,  after  the  single  letters  of  the  alphabet  have 
been  exhausted,  it  will  become  necessary  to  repeat  the 
letters,  thus:  x,  y,  z,  aa,  ab,  ac,  etc.,  which  can  be 
carried  to  three  or  four  places  if  need  be.  In  doing 
this,  however,  care  should  be  taken  not  to  have  the 
item  letters  spell  words,  since  such  words  as  "cap," 
"nut,"  etc.,  might  easily  be  taken  to  indicate  a  pipe 
cap  or  a  nut  for  a  bolt.  This  difficulty  can  be  eliminated 
by  omitting  all  vowels  from  the  second  letter  of  the 
series.  Thus  "bat  would  become  "bbt,"  "ham"  "hbm," 
"cow"  "cbw,"  etc.  The  letters  i,  1,  o  and  q  should  be 
entirely  omitted,  as  when  printed  i  and  1  may  be  mis- 
taken for  the  numeral  one,  o  for  naught,  and  q  for  g. 

For  all  jobs  of  any  consequence  a  master  bill  of 
material  is  essential.  This  should  show  at  all  times 
the  various  items  and  quantity  used  on  the  job  to 
date  and  should  be  so  arranged  that  each  item  is  com- 
pletely described,  in  order  to  eliminate  constant  refer- 
ence to  catalogs  to  determine  the  exact  physical  nature 
of  an  item,  entailing  duplication  and  needless  waste  of 
time.  All  material  used  on  the  various  drawings  should 
first  be  entered  in  the  master  bill,  from  which  all 
individual  bills  of  material  should  be  made.  With  this 
in  mind  the  following  method  was  developed,  which 
seems  to  meet   all  the  above   requirements. 

Two  forms,  shown  in  the  illustrations,  are  required. 
These  should  be  printed  on  standard  8-in.  x  10§-in. 
letter-size  sheets,  with  the  horizontal  lines  parallel  to 
the  long  dimension  of  the  paper.    Punched  holes  should 


be  provided  at  the  top  of  the  sheet  to  allow  binding  in 
loose-leaf  folders.  It  is  well  to  have  these  forms 
printed  on  tracing  cloth  in  order  that  prints  may  be 
made  from  time  to  time.  Vellum  can  also  be  used  to 
advantage,  but  this  should  have  cloth  reinforcing  tabs 
at  the  holes  to  prevent  tearing  from  the  binder.  The 
printing  should  be  on  the  reverse  side  of  the  sheets  to 
allow  changing  the  entries  without  erasing  the  lines. 
All  entries  should  be  made  in  pencil  until  the  job  is 
finished,  at  which  time  they  may  be  inked  in.  This 
allows  changes  from  time  to  time. 

In  starting  a  master  bill  of  material  one  or  two  sheets 
of  Form  I  followed  by  as  many  Form  II  sheets  as 
there  are  classes  should  be  bound  together  in  a  sepa- 
rate binder.  Many  companies  keep  a  "job  book"  for 
each  job,  in  which  are  kept  copies  of  requisitions, 
orders,  various  instructions  and  letters,  together  with 
the  master  bill.  However,  it  is  better  to  keep  the 
master  bill  separate  in  order  that  it  may  be  used  inde- 
pendently of  the  job  book.  This  practice  will  often 
avoid  delay,  and  the  time  thus  saved  wii'  many  times 
pay  for  the  cost  of  an  additional  binder. 

The  purpose  and  need  of  the  various  columns,  to- 
gether with  the  method  of  making  entries,  are  as 
follows : 

Nature  of  Form  II  and  Method  of  Using 

The  Heading. — This  can  be  made  to  meet  the  indi- 
vidual requirements  of  the  different  companies,  but 
should  give  the  name  and  number  of  the  job,  the  loca- 
tion, date  and  classification  of  material  to  be  entered 
on  the  sheet. 

Item. — Here  are  entered  the  item  letters  in  alpha- 
betical order,  always  two  or  more,  the  first  the  class 
letter,  the  others  the  individual  letters.  Thus,  for  con- 
duit, bb,  be,  bd,  bf,  etc.  (omitting  the  vowels  as  the 
second  letter"). 

Picture. — In  large  jobs  the  items  under  any  class 
soon  fill  several  pages,  so  that  if  only  a  description  of 
the  article  is  given,  it  is  necessary  to  read  and  assimi- 
late each  entry  in  order  to  determine  if  a  given  article 
has  already  been  assigned  an  item  letter,  which  on 
large  jobs  requires  considerable  time.  However,  as  the 
mind  can  grasp  a  picture  of  an  article  much  quicker 
than  it  can  a  written  description,  it  is  advisable  to 
sketch  a  simple  picture  of  the  item.  It  then  becomes  k 
an  easy  matter  to  run  down  the  column  until  the  article  | 
is  found.  If  in  doubt  as  to  the  picture,  reference  should 
be  made  to  the  next  column.  In  some  cases,  such  as 
"conduit,"  "wire,"  etc.,  the  picture  is  not  needed.  Only 
simple,  easily  made  pictures  should  be  used,  as  shown 
in  the  illustration,  but  all  important  information  should 
be  recorded.  Thus  for  item  gf.  a  5-in.  conduit  clamp, 
it  is  not  sufficient  to  give  only  the  size  of  the  pipe,  but 
the  size  of  the  bolt  hole  and  the  thickness  of  the 
base  should  be  given,  for  if  this  information  were 
omitted  it  would  be  necessary  to  refer  to  the  catalog  in 
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order  to  determine  the  size  of  bolt  required  each  time 
the  item  was  used.  This  column  and  the  next  should 
give  all  the  essential  details  in  order  to  eliminate  the 
constant  reference  to  catalogs. 

Complete  Description. — A  complete  description  of  an 
item  should  be  entered  here,  not  simply  "outlet  box," 
but  "4-in.  X  2-in.  round  outlet  box,  1-in.  K.O."  Again, 
"condulet,"  even  with  the  catalog  number  "XA22222," 
means  verj'  little  to  one  unfamiliar  with  these  fittings, 
yet  "cross  condulet,  bottom  outlet,  4-in.  all,"  tells  the 
whole  story. 

Manufacturer's  Number;  Number  of  Catalog. — On  the 
top  line  is  entered  the  manufacturer's  number  as  given 
in  the  catalog.  On  the  second  line  the  number  or  date 
of  the  catalog  should  be  entei'ed.  inclosed  in  a  circle  to 
prevent  any  possibility  of  mistaking  it  for  the  manu- 
facturer's number.   This  is  advisable  in  order  that  there 


When  the  designer  is  ready  to  make  up  an  individual 
bill  of  material  for  a  drawing,  he  turns  to  Form  I  and 
enters  thereon  the  title  and  number  of  the  drawing. 
The  corresponding  key  letter  is  used  on  Form  II  to 
represent  this  drawing,  and  is  entered  in  the  top  space 
of  this  column,  with  the  quantity  used  in  the  space 
below.  The  designer  making  the  original  entry  may 
always  change  an  item  provided  that  it  has  not  been 
used  on  another  drawing  in  the  meantime,  which  would 
be  indicated  by  another  key  letter  entered  in  the 
column.  In  this  case  the  designer  should  erase  his  key 
letter  and  take  out  another  item  letter.  In  checking  the 
individual  bills  of  material  against  the  master  bill,  it 
will  be  found  much  easier  to  carry  the  key  letter  in 
mind  than  the  drawing  number  of  four  or  five  figures. 
Thus,  if  the  drawing  No.  36,483  has  the  key  letter 
H,  simply  look  for  the  item  in  question  and  note  the 
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be  no  misunderstanding  as  to  the  article  and  also  in 
order  that  it  may  be  readily  found  in  the  proper  catalog. 

Page. — As  the  checker,  engineer,  purchasing  depart- 
ment and  often  various  designers  will  be  required  to 
refer  to  the  catalog  for  each  item  in  order  to  make  the 
proper  check,  the  page  number  on  which  the  article 
is  listed  will  be  of  material  assistance.  The  time  thus 
saved  in  a  week  will  often  pay  for  the  work. 

Where  Used;  Quantity. — An  effective  master  bill 
should  show  the  quantities  of  an  item  used  on  every 
drawing  and  identify  the  drawings  on  which  they  are 
used.  Some  companies  provide  a  vertical  column  in 
which  they  put  the  drawing  numbers  on  which  the  item 
is  used  followed  by  the  quantity.  This  means  that  each 
item  must  be  spaced  many  lines  apart  in  order  to  allow 
for  future  entries.  As  this  is  only  a  guess  at  the  begin- 
ning, it  frequently  means  that  too  much  or  too  little 
space  is  allowed.  If  the  latter,  it  means  rewriting  the 
sheet  with  the  proper  spacing.  The  method  u.sed  on 
Form  II  allows  for  twelve  drawings  on  one  line,  and  in 
case  it  is  estimated  that  an  item  will  he  used  on  more 
than  this  number  of  drawings,  one  nr  two  extra  lines 
should  be  left  open. 


quantity  entered  under  H.  This  same  letter  H  is  used 
throughout  the  checking  of  that  particular  bill  of 
material. 

Ordered;  Total.— At  the  end  of  the  job  the  total 
quantity  is  placed  in  the  bottom  space.  If  any  material 
is  ordered  before  the  drawings  are  completed,  the 
amount  is  entered  in  the  top  space  inclosed  in  a  circle. 
Thus  it  is  possible  to  tell  at  a  glance,  as  the  job  pro- 
gresses, whether  the  amount  ordered  is  sufficient,  and 
the  quantity  which  is  left  over  at  the  end.  The  requi- 
sitions and  orders  for  material  should  also  be  kept  in 
the  master  bill  folder,  in  order  that  they  may  be  checked 
at  any  time. 

Character  of  Form  I  and  .Method  of  Using 

Heading. — Same  as  in  Form  II. 

Key  Letter. — These  should  be  capital  letters  in  order 
to  differentiate  from  the  item  letters  and  should  be 
used  in  a  similar  manner,  except  that  no  letters  should 
be  omitted. 

Title  and  Drawing  Number.  —  Explained  under 
Form  II. 

Change   Nuinber. — This   eolunin    records   the   change 
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number  of  the  drawing  (if  any)  on  which  the  bill  of 
material  is  drawn. 

Record  Card  Number;  Drawinc/;  Bill  of  Materials. — 
Enter  here  the  record  card  numbers  on  which  time  i.s 
charged  when  working  on  the  drawing  and  its  bill  of 
material.  This  column  can  be  made  to  meet  the  re- 
quirements of  the  individual  company. 

Drawn  By. — The  designer's  initials  should  appear 
here  in  order  that  it  shall  be  known  to  whom  to  turn 
for  information  relative  to  any  item. 

The  Individual  Bill  of  Material 

The  individual  bill  of  material  for  each  drawing 
should  be  made  up  from  the  master  bill,  but  as  these 
bills  are  not  required  to  convey  the  complete  informa- 
tion  recorded   in  the  master  bill,   they  are  of  a  much 


simpler  nature.  This  bill  of  material  need  give  only 
the  item,  description  (not  nearly  so  much  detail  as 
given  in  the  master  bill),  the  manufacturer,  catalog 
number  'manufacturer's  number),  quantity  and  re- 
marks. Such  columns  as  picture  and  page  may  be 
added,  or  some  of  the  others  omitted  if  desired.  Some 
concerns  prefer  to  place  the  bill  of  material  on  the 
drawing,  while  others  issue  it  on  a  small  separate 
sheet.  Much  can  be  said  of  both  methods,  both  pro 
and  con,  although  it  is  believed  that  the  former  has  a 
slight  advantage  inasmuch  as  with  this  system  only 
one  print  need  be  handled  at  a  time,  which  is  par- 
ticularly desirable  in  the  field.  In  any  event,  the 
master  bill  should  be  the  key  to  the  whole  job,  and 
except  in  rare  cases  all  material  should  be  ordered  from 
this  bill. 


110-Kv.  Transmission  Line  on  Wood  Poles 

Narrow  Right  of  Way  Limited  San  Joaquin  Power  Company  to  Choice 
Between  Wood  and  Steel  Poles^Wood  Cost  Less  Than  Half  Steel- 
Future  Duplicate  Line  Will  Insure  Good  Service — Cost  of  72-Mile  Line 

By  L.  J.  MOORE 

Klectrical  Engineer  San  Joaquin   Light  &  Power  Corporation.  F'resno.  Cal. 


IN  DESIGNING  the  transmission  line  which  is  to 
carry  the  power  from  the  San  Joaquin  Light  & 
Power  Corporation's  Kerckhoff  power  house  into 
the  San  Joaquin  Valley  one  of  the  most  important 
considerations  was  that  of  right-of-way.  The  line  must 
of  necessity  be  constructed  for  the  greater  part  of  its 
length  through  the  most  highly  cultivated  part  of  the 
valley.  Private  rights-of-way  then  would  natura'.ly 
have  cost  a  large  sum  of  money,  both  on  account  of  the 
high  value  of  the  land  and  on  account  of  the  large 
acreage  being  owned  by  foreign-born  citizens,  many  of 
whom  practically  refused  any  concession.  The  only 
alternative  left  was  to  build  along  public  highways, 
which  meant  structures  with  very  narrow  bases,  or,  in 
other  words,  steel  or  wood  poles. 

A  cost  comparison  between  wood  and  steel  pole  lines 
showed  that,  for  conditions  under  which  the  line  was 
to  be  built  and  for  a  line  voltage  of  110  kv.,  the 
former  would  cost  $69.50  per  mile,  against  $148.60  for 
steel.  Furthermore,  with  sufliciently  heavy  poles  ample 
mechanical  strength  could  be  provided.  Although  in 
the  matter  of  service  wooden  poles  are  not  equal  to 
steel,  still  the  former  has  the  advantage  economically, 
and  a  duplicate  line  which  will  be  required  in  the 
future  will  permit  construction  or  maintenance  changes 
with  substantially  no  interruption  to  service,  irrespec- 
tive of  the  choice  of  pole.  For  this  line  60-ft.  (18-m.) 
wooden  poles  spaced  587  ft.  (180  m.)  were  chosen  to 
support  266, 800-circ.mil  stranded  aluminum  conductors 
with  wishbone  cross-arm  construction. 

The  construction  of  a  high-tension  power  line  on 
poles  immediately  raised  the  prob'em  of  clearances 
between  conductors.  Ten  feet  (3  m.)  clearance  was 
considered  quite  feasible,  but  any  more  than  that  was 
considered  rather  dangerous  on  account  of  the  fact  that 
it  would  make  the  poles  topheavy  and  would  further 
hang  the  conductors  too  great  a  distance  into  the 
private  property  along  the  highway.  The  matter  of 
clearance  in  such  construction  then  worked  out  toward 
a  medium  high  voltage  line. 


The  location  of  substations  and  sources  of  power 
along  the  line  also  favored  the  more  moderate  voltage. 
From  the  accompanying  map  it  will  be  seen  that  the 
company  had  a'ready  in  operation  a  large  ring  system 
of  66,000-volt  lines,  approximately  covering  the  San 
Joaquin  Valley.  It  will  be  noted  further  that  a  line 
running  practically  due  south  from  the  Kerckhoff  power 
house  would  cut  across  this  ring  system,  dividing  it 
very  closely  in  half  and  permitting  step-downs  to  66  kv. 
at  very  advantageous  points.     A  substation  on  the  line 

i200r 


FIG.   1 — APPLICATION  OF  KELVIN'S  LAW  TO  DETERMINF? 
'ECONOMIC  CONDUCTOR 
Conditions    assumed:     100    per    cent    load    factor,    power    ftictir 
S5  per  cent.  lag.     Cost  of  energy  loss  $0.00525  per  kw.-hr. 

.\nnual  charges   9  per  cent   interest,    4   per  cent  depreciation.    ; 
per  cent  maintenance. 

east  of  Fresno  and  provided  with  the  necessaiy  out- 
going 66-kv.  line  to  Fresno  and  Reedley  would  effec- 
tivelty  serve  Fresno,  the  largest  city  in  the  valley,  as 
well  as  the  heavy  irrigating  load  thereabouts.  Another 
step   down   at   Corcoran   would  carry   the   Coalinga   oil 


September  24,  192l 


ELECTRICAL     WORLD 


613 


fields  and  the  66-kv.  line  to  the  coast.  Another  step- 
down  station  at  McKittrick  would  adequately  care  for 
the  oil  field  loads  in  that  district.  Stations  at  these 
locations  would  allow  the  old  ring  system  to  be  oper- 
ated in  sections,  so  that  in  no  case  would  the  econom- 
ical transmission  distance  for  66  kv.  be  exceeded  and 
the  new  line  would  operate  as  a  high-tension  bus  for 
the  system,  provision  being  made  for  incoming  lines 
from  the  company's  Kings  River  plants  to  connect  at 
the  substation  east  of  Fresno.  To  take  care  of  the 
north  district  around  ilerced  an  extension  of  the  high- 
voltage  bus  is  contemplated  to  extend  west  from  the 
Kerckhoff  plant  and  reach  as  near  the  center  of  dis- 
tribution as  practical,  there  stepping  down,  as  in  the 
other  cases,  to  66  kv.  and  feeding  into  the  old  network 
of  lines  of  that  voltage.  Power  from  the  Bakerstield 
steam  plant  would  enter  the  high-tension  line  through 
the  station  at  McKittrick,  thus  providing  at  least 
three  points  at  which  power  would  be  fed  into  the  line, 
with  more  than  that  many  points  where  power  would 
be  distributed  from  the  line,  and  in  no  case  would  the 
actual  straightaway  distance  of  transmission  greatly 
exceed  70  miles  (110  km.),  with  the  steam  plant  oper- 
ating. The  short  distance  of  transmission  thus  obtained 
was  another  reason  for  adopting  a  voltage  only  mod- 
erately high. 

The  altitude  on  the  line  is  practically  sea  level;  the 
highest  point  reached  from  the  plant  south  is  about 
1,200  ft.  (360  m.),  and  that  for  a  very  short  distance. 
Therefore,  the  best  possible  corona  conditions  existed. 
A  study  of  all  conditions  showed  that  by  using  stranded 
aluminum  conductors  a  cross-section  could  be  obtained 
which  would  be  safe  from  corona  and  at  the  same  time 
have  the  economical  carrying  capacity  for  the  estimated 
load  of  the  plant.  This  was  obtained  by  figuring  the 
plant  at  30,000  kw.  maximum  with  a  load  factor  of 
70  per  cent,  using  a  line  135  miles  (217  km.)  long 
with  a  voltage  of  110,000.  From  the  discussion  already 
given  of  the  location  of  incoming  feeds  and  distribu- 
tion points  it  is  evident  that  much  more  than  30,000 
kw.  can  be  handled  over  the  line  without  exceeding  the 
economical  current  density. 

With  110,000  volts  chosen  as  the  transmission  volt- 
age, a  line  was  designed  using  266,800  circ.mil  all- 
aluminum  conductors  on  60-ft.  (18-m.)  steel  poles, 
spaced  .587  ft.  (ISO  m.)  apart,  or  nine  to  the  mile. 
A  loading  of  8.75  lb.  of  wind  per  square  foot  (0.6  kg. 
per  sq.cm.)  without  any  ice  or  snow  was  used  in  the 
calculations  However,  the  question  arose  of  using  wood 
poles  of  the  same  length  instead  of  steel,  leaving  the 
spans  the  same.  With  the  same  conductor  and  wind 
pressure  it  was  found  that  a  60-ft.  wood  pole  with  a 
9-in.  (23-cm.)  top  and  15-in.  (38-cm.)  diameter  at 
the  ground  line  had  a  factor  of  safety  of  3.10  against 
horizontal  loads  and  of  10  as  a  column.  When  the 
fact  is  considered  that  the  Weather  Bureau  records  of 
Fresno  for  a  period  of  over  thirty  years  show  a  maxi- 
mum of  4.5  lb.  per  sq.ft.  (0.3  kg.  per  sq.cm.)  of  wind 
pressure,  the  factor  of  safety  is  then  seen  to  be  more 
nearly  6,  which  provides  ample  safety.  As  a  matter  of 
fact  the  poles  as  installed  ran  near  to  20  in.  (50  cm.) 
in  diameter  at  the  ground,  so  the  line  is  safe  enough 
from  overturning  if  the  setting  is  secure.  All  poles  in 
straightaway  work  were  set  8  ft.  (2.4  m.)  in  the  ground 
and  all  dead  ends  and  corners  were  set  9  ft.  (2.7  cm.) 
in  the  ground.  As  a  check  on  the  depth  of  setting,  all 
poles  were  stamped  with  the  company's  initial.^  at  a 
distance  of  10  ft.    (3  m.)    from  the  bottom.     The  dis- 


tance of  this  mark  out  of  the  ground  is  a  direct  indi- 
cation of  the  depth  of  setting. 

As  to  the  economy  of  wood  poles  as  compared  to  the 
steel  poles,  the  following  figures  are  given : 

The  lowest  priced  satisfactory  steel  pole,  set  in  place, 
would  have  cost,  using  July,  1920,  prices,  $148.60.  This 
includes  a  concrete  base.  A  creosoted  wood  pole  in- 
stalled would  cost  $69.50,  showing  a  saving  of  $79.10 


FIG.  2 — INEXPENSIVE  POLE  LINE  FOR    1  1  O.liUU  V(  il,  r 
TRANSMISSION 
This    line    conveys    the    output    of    the    new    KerckhoflE    power 
.levelopment    to    the    chief    distributing    points    in    the    company's 
territory.    The  cedar  poles  are  creosoted  at  the  base. 

per  pole.  This  saving  at  7  per  cent  interest  com- 
pounded annually  would  amount  to  $306.12  at  the  end 
of  twenty  years.  From  the  past  experience  of  this 
company,  and  the  opinions  expressed  by  others,  creo- 
soted wood  poles  should  show  an  average  life  of  about 
twenty  years.  The  interest  alone  on  the  money  saved 
in  this  particular  instance  would  amount  to  $227.02  in 
twenty  years.  This  is  3.26  times  the  original  cost  of 
the  wood  pole  installed,  and  it  is  thus  seen  that,  even 
if  poles  practically  trebled  in  cost  in  that  time,  it 
would  still  be  possible  to  replace  them  with  the  inter- 
est on  the  money  saved.  At  the  time  of  construction 
the  difference  between  wood  and  steel  was  even  greater 
than  that  here  indicated  because  wood  poles  at  that 
time  cost  about  50  per  cent  of  what  they  do  today.  The 
increase  in  the  cost  of  steel,  however,  has  not  been  so 
great. 

The  wood  poles  show  greater  mechanical  strength 
when  they  are  new  than  the  steel  pole  which  was  con- 
sidered. This  is  as  it  should  be,  since  the  rate  of 
deterioration  of  wood  is  much  greater  than  of  steel. 
However,  it  shows  an  angle  in  the  matter  of  choosing 
between  the  two-  materials  which  must  not  be  over- 
looked. If  the  steel  pole  is  to  compete  with  the  wood 
pole  in  price  it  must  be  designed  with  as  small  factors 
of  safety  as  are  at  all  safe  for  the  individual  installa- 
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tion  in  mind.  Wood  poles  as  a  rule  have  larger  factors 
of  safety  than  necessary,  especially  where  the  conduc- 
tors used  are  medium  or  small  in  size.  It  is  often  pos- 
sible then  to  increase  the  size  of  conductor  on  an 
existing  wood  pole  line  without  any  danger  whatever, 
whereas  the  same  procedure  on  a  steel  pole  line  might 
not  be  allowable  on  account  of  exceeding  the  mechan- 
ical strength  of  the  supporting  members.  In  distribu- 
tion work  it  is  often  necessarj'  to  hang  a  bank  of 
transformers  on  a  pole  already  installed  in  the  line. 
If  the  pole  is  of  wood  the  chances  are  that  the  proce- 


dure is  entirely 
safe,  but  if  it  is 
a  steel  pole  the 
loading  must  be 
carefully  calcu- 
lated and  the 
strength  of  the 
pole  compared 
with  the  result 
to  see  whether 
or  not  it  is  nec- 
essary to  install 
a  heavier  pole. 
From  a  stand- 
point of  service, 
it  is  no  doubt 
true  that  a  steel 
pole  is  the  better. 
Its  life  is,  of 
course,  longer 
than  that  of  a 
wood  pole,  and  if 
this  is  twice  as 
long  it  naturally 
holds  that  the 
interruptions  to 
service  for  the 
changing  of  sup- 
ports would  be 
not  over  one- 
half  the  number 

in  case  of  steel  as  of  wood.  However,  in  the  particular 
instance  herein  described  it  is  felt  that  the  line  as  con- 
structed is  not  large  enough  to  handle  the  ultimate 
power  transmission  of  the  company  and  that  at  least  a 
second  one  of  the  same  capacity  paralleling  the  first  in 
route,  as  near  as  possible,  must  be  constructed  sooner  or 
later.  It  is  hoped  to  carry  this  line  through  the  same 
substations  as  the  first  and  to  install  balanced  relay  pro- 
tection between  the  two  in  all  sections.  This  will  prac- 
tically eliminate  the  interruptions  from  ordinary  cases 
of  trouble,  and  the  fact  that  the  line  is  constructed  in 
duplicate  will  make   it  possible  to  change  poles  when 


FIG.   3  —  THE   NEW  110-KV.   LINES  CON- 
STITl'TE  A   BUS   DIVIDING  THE  COM- 
PANY'S 66-KV.  TRANSMISSION 
RING  IN  HALF 


necessary  without  interruption  to  service.  This  will  he 
possible,  too,  in  most  of  the  sections  when  the  new  Kings 
River  plants  are  brought  into  the  line  at  Sanger  and  the 
new  steam  plant  at  Button  Willow  is  constructed  and  the 
line  looped  through  it,  because  the  supply  points  will 
be  so  distributed  along  the  line  that  sections  can  be 
taken  out  without  separating  a  substation  from  one  or 
the  other  sources  of  supply.  It  is  possible,  therefore, 
to  maintain  practically  continuous  service  even  though 
replacements  will  become  necessary  at  some  future 
time. 

In  methods  of  making  calculations  of  transmission 
line  economics  practical'.y  all  writers  agree  on  consid- 
ering the  conductor  only,  or  rather  that  the  price  of 
conductor  is  the  only  variable  in  the  equation.  This 
may  be  true  where  tower  lines  on  private  rights-of-way 
are  considered,  but  for  transmission  lines  on  single 
poles  along  public  highways  the  cost  of  supports  must 
also  be  variable.  The  110,000-volt  line  described  in  this 
paper  shows  the  lowest  factor  of  safety  against  hori- 
zontal loads,  and  if  the  size  of  the  conductor  were  in- 
creased and  the  length  of  spans  left  the  same  the  line 
would  be  weak  against  horizontal  loads.  The  supports 
must  be  spaced  more  closely  then,  or  a  different  type 
must  be  used.  Closer  spacing  means  more  insulators 
and  the  cost  per  mile  of  the  line  would  show  a  much 
greater  increase  than  that  caused  by  thfe  increased  size 
of  the  conductor  alor>e.  "A"  frames  or  "H"  frames 
could  be  used  and  would  keep  the  number  of  insulators 
down,  but  this  would  require  at  least  one  of  the  poles 
of  the  frame  to  be  placed  on  private  property,  and  thus 
the  right-of-way  question  is  immediately  raised. 

In  making  the  economic  calculations  fir  this  line, 
then,  estimates  were  prepared  on  the  costs  of  1  mile 
of  line  using  different  sizes  of  aluminum  conductors 
and  varj'ing  the  pole  spacing  in  line  with  the  discussion 
just  given.  Then  the  annual  charges  per  mile  of  line 
were  calculated  on  the  basis  of  9  per  cent  interest,  4 
per  cent  depreciation  and  2  per  cent  maintenance  and 
the  results  are  plotted  against  the  annual  cost  of  the 
power  lost  per  mile  of  line  at  5.25  mills  per  kw.-hr. 
Then,  according  to  Kelvin's  law,  the  line  which  shows 
an  annual  charge  equal  to  the  annual  cost  of  power 
lost,  or,  in  other  words,  the  line  indicated  by  the  cross- 
ing of  the  curves  of  annual  cost  and  the  power  lost  for 
the  given  load,  is  the  most  economical  line.  It  will  be 
noted  from  the  curve  sheet  here  shown  that  with  an 
aluminum  conductor  of  266.800  circ.mi's  cross-section, 
the  economical  load  is  20,000  to  21,000  kw.  at  100  per 
cent  load  factor  and  a  power  factor  of  85  per  cent  lag, 
which  is  roughly  the  same  as  30,000  kw.  at  a  70  per 
cent  load  factor.  The  critical  disruptive  corona  volt- 
age for  that  size  conductor  at  sea  level  at  a  temperature 
of  120  deg.  F.  is  approximately  130,000  at  a  spacing  of 
10  ft.  between  conductors.  It  was  then  chosen  as  being 
the  most  economical  conductor  for  the  load  as  well  as 
being  safe  from  corona  at  the  operating  voltage  of 
110  kv. 

The  accompanying  table  shows*  the  segregated  costs 
for  72  mi'es  ^116  km."»  of  the  Kerckhoff  line  without 
the  customary  15  per  cent  overhead.  The  standard 
spans  are  587  ft.  (180  m.),  but  in  one  or  two  instances 
spans  up  to  700  ft.  (213  m.")  were  made  on  single 
poles  by  guying  span  poles  all  four  ways.  A  few  longer 
spans  were  made  on  "A"  frames.  Spans  were  short- 
ened to  200  ft.  (.60  m.)  over  railroads.  Poles  were 
raised  with  a  gin  wagon  in  the  valley  country,  but  15 
miles    (24    km.)    of    the    line    passes    through    t'Vithill 
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TABLE— ITEMIZED  COST  OF  72-MII.E,    IIO-KV.  LINE  IN 
SAN  JOAQUIN  VALLEY 

Survey: 

1  Cost  of  labor  and  expenses,  including  transportation,  etc., 

making  survey $2,905.  89 

2  Right-of-way,  cost  of  salaries  and  expense  securing  rights-of- 

way,  easements,  etc 4.958-  24 

3  Clearing  right-of-way,  cost  of  labor  and  expense,  including  ma- 

terial used  clearing  right-of-way 1 3.384  02 

4  Digging  pole  holes,  cost  of  labor  and  expense,  including  material 

digging  holes H. 708. 19 

5  Deliver>-  of  poles  and  cross-arms,  cost  of  labor  and  expense 6.682 .  20 

6  Deliverj'  of  wire  and  insulators,  cost  of  labor  and  expense 3,509 .  55 

7  Framing  poles,  cost  of  labor  and  expense,  including  framing  ma- 

terial         66,925.29 

8  Setting  poles,  cost  of  labor  and  expense  setting  poles,  including 

material 29.056.76 

9  Gu>'ing,  cost  of  tabor  and  expense,  including  material 5,426 .  22 

0     Stringing  wire,  cost  of  labor  and  expense  stringing  wire,  includ- 
ing material 86,309 .  27 

i  I  Pulling  up  and  t^•ing  in,  cost  of  labor  and  expense 5,530 .  22 

4  Office  salaries  and  expense,  including  office  supplies  and  station- 
en,-  3.633. 69 

15  Megging  insulators,  cost  of  salaries  and  expense .  627,  35 

16  Casualty  insurance 20.  69 

1 7  Interest  during  construction I  i  .605  84 

1 8  Warehouse  Sanger  sub 309  88 

Total $232,593.30 

Total  co-st  per  mile,  $3,508.24 


country  and  in  that  distance  poles  were  raised  by 
piking.  Poles  were  framed  on  the  ground  and,  where 
possible   to   use  the   gin   wagon,   the   insulators   were 


1 
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Rhone  Development  Bill  Passes 
French  Parliament 

AFTER  two  years  of  parliamentary  debate  the  bill  for 
I  the  development  of  the  River  Rhone,  the  great 
southern  artery  of  France,  from  the  triple  standpoint  of 
electric  supply,  water  traffic  and  irrigation,  has  at  last 
become  law,  and  it  will  now  be  possible,  says  a  special 
correspondent  of  the  New  York  Times,  for  a  syndicate 
or  syndicates  to  be  formed  to  undertake  simultaneously 
work  of  the  three  above  categories  and  thereby,  in  addi- 
tion to  providing  eventually  a  water  transport  line  that 
will  rival  the  Rhine  in  importance  and  to  irrigating 
more  than  600,000  acres  of  what  is  at  present  unsuitable 
land  for  agriculture,  to  provide  the  country  with  900,000 
kw.  of  cheap  electric  energy,  this  energy  representing  a 
saving  in  impoi-ts  which  amounts  to  at  least  800,000,000 
francs  a  year. 

Concessions  may  now  be  granted  for  the  above  pur- 
pose for  a  period  of  seventj'-iive  years  over  an  area 
represented  by  at  least  one  "section,"  whose  limits  are 
laid  down  in  the  law,  but  it  is  hoped  that  a  single  coi'- 


lAD  CROSSINGS  AND  RIGHT-ANGLE  TURNS  ARE  READILY  PROVIDED  FOR 


hung  in  place  before  raising.  The  holes  were  8  ft. 
(2.4  m.)  deep  and  dug  by  hand,  bars  and  spoons  being 
used.  Considerable  hardpan  was  encountered  and  in 
the  foothill  country  many  of  the  holes  were  in  rock, 
making  dynamite  necessary.  Linemen's  wages  ran 
$6.75  per  day  and  groundmen's  wages  were  $4.50  per 
day.  Transpositions  were  installed  making  complete 
barrels  about  every  9  miles.  These  were  made  by 
simply  reversing  the  arm  on  the  transposition  pole  and 
thus  rolling  the  line.  The  line  is  built  almost  entirely 
along  public  highways,  thus  the  small  cost  of  rights-of- 
way.  Clearing  of  right-of-way  includes  co.^t  of  trim- 
ming and  removing  trees  along  highways.  Many  of 
these  trees  had  to  be  purchased  from  property  owners. 

In  all  of  the  costs  given  in  the  table  transportation 
of  men,  losses  in  the  boarding  houses,  auto  mileage, 
etc.,  are  included. 

Following  are  some  actual  labor  unit  coats: 

•KinK  pole  holes,  per  hole *ofle 

Mng  polc»,  per  pole »  »> 

iiiin«  poles,  per  pole *  "' 

In  the  item  of  guying  all  labor  of  digging  hole, 
burying  slug  and  placing  guy  on  the  pole  is  included. 


poration  will  be  found  to  undertake  the  whole  "amen- 
agement."  The  government  is  to  wait  three  years  in 
this  aim,  but  should  no  company  come  forward  by  then 
smaller  syndicates,  which  on  account  of  the  geographical 
conditions  imposed  cannot  number  more  than  six,  will 
receive  concessions. 

Those  who  live  in  departments  washed  by  the  waters 
of  the  Rhone  may  have  the  right  to  all  the  power  gener- 
ated by  the  first  station  erected  in  any  section,  granted 
that  application  be  made  within  one  year  from  the 
moment  production  commences-  if  such  application  is 
made  at  a  later  date  the  right  is  nevertheless  maintained 
at  a  quarter.  If  a  single  section  is  being  exploited  by  a 
syndicate,  building  on  another  station  must  start  as  soon 
as  consumers  have  been  found  for  three-fourths  of  the 
existing  plant's  output.  But  concessionaries  have  the 
complete  control  of  a  quarter  of  their  production,  and. 
on  the  other  hand,  the  department  of  the  Seine — i.e., 
Paris  and  neighborhood— has  the  right  to  200,000  kw. 
as  long  as  this  amount  does  not  exceed  three-quarters 
of  the  total  production. 

This  scheme  may  be  supported  out  of  public  funds 
during  the  initial  stage,  and  the  state  has  always  the 
right  to  at  least  50  per  cent  of  the  profits. 
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Preparing  Equipment  for  Resumption 

of  Business 

Electrical  Apparatus  Which  Has  Been  Lying  Idle  During  the  Past 
Business  Depression  Should  Be  Inspected  to  Ascertain  if  Insulation 
Has  Absorbed  Moisture     Methods  of  Drying  Out  Are  Described 

By  R.  F.  STOKES 

Walt07i-on-Tlia)iies,  Englaud 


WHEN  business  activity  starts  again  some 
of  the  factories,  mills  and  other  industrial 
establishments  which  have  been  closed  or 
operated  on  only  part  capacity  may  ex- 
pe  ience  trouble  from  electrical  breakdowns  unless 
p.ecautions  are  taken  to  restore  normal  operating  con- 
ditions. This  may  prove  particularly  true  if  the 
usual  operating  care  has  been  curtailed,  in  collieries, 
chemical  plants,  paper  mills  and  similar  places  where 
dampness  is  pi'evalent.  Even  where  the  equipment 
has  received  normal  attention  the  methods  of  dry- 
ing out  insulation  here  described  should  be  of  value, 
since  there  are  many  other  conditions  than  inactivitj' 
under  which  e.xcessive  moisture  may  be  absorbed. 

The  conditions  under  which  drying  is  necessary  may 
be  briefly  summarized  as  follows:  (1)  After  apparatus 
has  been  lying  unused  in  a  damp  situation  for  more 
than  a  few  days  and  shows  on  test  a  low  insulation 
resistance;  (2)  where  apparatus  has  become  wet  during 
transit  from  the  makers;  (3)  where  new  coils  have  been 
placed  in  high-voltage  machines.  It  should  be  borne  in 
mind  in  deciding  whether  or  not  a  machine  requires 
drying  that  a  good  insulation  test  to  the  frame  of  the 
apparatus  does  not  prove  conclusively  that  it  is  in  good 
condition.  E.xperience  with  alternating-current  machin- 
ery and  transformers  shows  that  the  majority  of  break- 
downs of  windings  do  not  occur  from  these  to  the  frame 
of  the  apparatus,  but  as  a  rule  the  breakdowns  result 
from  short  circuits  between  the  turns  of  the  coils  in  a 
winding.  Many  motor  windings  are  incased  in  mica- 
nite,  which  very  effectively  resists  moisture;  but  while 
this  invariably  gives  a  fair  insulation  test  to  the  frame, 
no  indication  of  the  condition  of  the  insulation  between 
successive  turns  of  the  coils  is  thus  afforded.  Moisture 
may  find  its  way  in  at  the  slot  linings,  or  in  the  case 
of  coils  rewound  on  the  site  the  insulation  on  the  wire 
may  become  damp  during  replacing  coils.  Further, 
machinery  may  become  damp  in  transit  owing  to  neglect 
in  packing  or  carelessness  on  the  part  of  railroad  men. 

Methods  of  Drying 

Different  types  of  apparatus  call  for  different  treat- 
ment. In  some  instances  drying  would  be  effected  by 
placing  the  machine  or  transformers,  as  the  case  might 
be,  in  series  with  a  resistance  such  as  a  tub  of  water 
containing  two  metal  plates,  or.  if  available,  a  suitable 
metallic  resistance  might  be  employed.  Since  the  for- 
mer can  be  obtained  almost  anywhere,  its  use  is  the 
more  frequent.  With  other  apparatus,  such  as  gener- 
ators, it  is  possible  to  dry  out  by  running  the  machine 
short-circuited  at  a  low  speed,  driven  by  a  motor  or 
an  engine  as  convenient.  Whatever  method  is  employed, 
the  chief  object  should  be  to  see  that  only  a  low  voltage 


is  used,  and  where  direct  current  is  taken  from  a  cir- 
cuit with  one  pole  earthed  the  apparatus  being  dried 
should  be  placed  on  the  earthed  side  of  the  resistance, 
as  shown  in  Fig.  1,  where  M  is  the  apparatus  to  be 
dried,  W  the  water  rheostat,  A  an  ammeter,  F  a  fuse 
and  S  a  single-pole  switch  for  disconnecting  the  sup- 
ply. When  the  supply  has  neither  of  its  poles  earthed, 
a  double-pole  switch  and  fuses  should  be  used  invariably. 

In  using  a  tub  of  water  as  a  resistance  the  circuit 
should  never  be  interrupted  by  means  of  the  switch. 
Most  apparatus  is  highly  inductive,  and  the  sudden  in- 
terruption of  a  heavy  drying  current  might  give  rise 
to  an  electromotive  force  sufficient  to  break  down  the 
insulation,  especially  should  it  happen  to  be  in  a  ver\ 
damp  condition.  To  stop  drying,  one  of  the  plates 
should  be  lifted  from  the  tub  and  the  switch  then 
opened.  This  procedure  reduces  the  current  gradually 
and  produces  no  ill  effects.  The  plate  may  be  replaced 
after  the  switch  has  been  opened  and  '.'rjing  may  be 
recommenced  when  desired  by  merely  closing  the  switch. 

Since  the  usual  electrolyte  (salt  solution)  in  a  water 
rheostat  increases  in  conductivity  as  the  temperature 
rises,  it  is  always  advisable  to  start  drying  with  a  weak 
solution   and  low  current,   which   will   increase  as   the 


FIGS.   1    AND  2 — CONNECTIONS   FOR  DRYING 
THREE-PHASE  WINDINGS 


I^fft — Di-ylngr  a  .<!tai-ioni 
■  roaohed.     Righl— Delta 


i-tt'd  machine  when  ils  neutral  o.innot 
>nneotion  opened  at  one  point. 


water  gets  hot.  Then,  if  the  drying  current  is  insuf- 
ficient, salt  may  be  added  until  the  desired  current  is 
obtained.  The  result  of  starting  with  a  solution  too 
strong  is  that  the  current  soon  rises  beyond  the  re- 
quired value,  and  to  reduce  it  the  solution  has  to  b€ 
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removed  from  the  rheostat  and  clean  water  added  to 
weaken  it.  This  interrupts  drying  operations  and 
should  be  avoided. 

When  commencing  to  dry  out  a  machine  the  current 
should  be  raised  very  gradually,  since  the  windings,  not 
being  ventilated  by  the  rotation  of  the  rotor,  will  be- 
come hot  with  a  considerably  lower  current  than  the 
normal  full-load  value.  Fur- 
thermore, since  connections 
for  drying  are  of  a  tempo- 
rary nature,  care  is  necessary 
to  ascertain  that  instruments 
are  working  properly  before 
strengthening  the  resistance 
solution  to  give  a  high  dry- 
ing current.  Since  the  heat 
generated  inside  an  insulated 
conductor  has  to  pass  through 
very  poor  heat  -  conducting 
material,  the  temperature 
outside  will  lag  considerablv 

,,.,,,,.        .,  rr^u         '  !-lG-    -^ DRYING     MOTOR    OK 

behind  that  inside.     There-         ^a.vsformer    from    di- 
fore   the    drying    current         hect-current       circuit 
should    be     increased     very         with  groinded  line 
gradually ;   otherwise,  before 

the  outside  temperature  is  sufficient  to  indicate  over- 
heating internal  damage  may  have  been  done. 

So  far  as  a  generating  plant  is  concerned,  it  is  as  a 
rule  well  housed  and  once  installed  is  unlikely  to  need 
further  attention  in  that  respect  even  after  a  pro- 
longed stoppage.  However,  when  first  installed  it  is 
sometimes  necessary  to  dry  the  windings;  but  this  is 
quite  a  simple  matter,  and  ali  that  is  required  is  to 
drive  the  generator,  whether  direct-current  or  alternat- 
ing, at  reduced  speed,  with  the  amatui-e  or  stator  short- 
circuited  through  the  main  automatic  circuit  breaker 
and  ammeter.  The  machine  should  be  excited  only  suf- 
ficiently to  generate  enough  current  to  warm  up  the 
windings. 

Drying  Direct-Current  Motors 

Direct-current  motors  in  collieries  or  industrial 
works  are  usually  of  the  shunt  or  compound  type.  One 
way  to  dry  these  is  to  run  a  machine  short-circuited, 
using  another  motor  or  the  overhead  shafting  in  a 
machine  shop  as  the  driving  medium.  The  motor  to  be 
dried  should  be  separately  excited  from  the  lighting 
circuit  with  a  lamp  bank  in  series  with  it,  so  that  the 
exciting  current  may  be  adjusted  to  make  the  armaturo 
generate  full-load  current.  The  preferable  way  is  to 
disconnect  the  armature  from  its  field  windings  and  to 
pass  a  current  through  it  while  it  is  standing  still,  using 
connections  similar  to  those  shown  in  Fig.  -i.  In 
neither  of  these  methods  will  the  field  windings  be 
dried.  Obviously  the  only  way  to  warm  the  field  wind- 
ing without  altering  the  connections  is  to  connect  it  to 
the  voltage  for  which  it  was  designed,  but  assuming 
the  insulation  to  be  so  damp  as  to  render  it  inadvisable 
to  do  this,  then  the  coils  should  be  connected  in  paral- 
lel, so  that  a  much  lower  voltage  would  be  suflicient  to 
effect  the  drying.  This  method  would,  of  course,  take 
a  larger  current,  but  provided  a  source  of  ample  cur- 
rent at  a  reasonable  voltage  not  above  .500  is  available, 
the  connections  in  Fig.  ."?  would  again  meet  the  case. 

There  are  a  number  of  methods  of  drying  an  induc- 
tion motor.  Everything  depends  on  the  type  of  wind- 
ing and  how  it  is  connected.  If  the  source  of  supply  is 
alternating  current,  the  rotor  should  be  short-circuited 


if  it  is  of  the  slip-ring  type,  so  that  it  will  be  dried  by 
induced  current  while  the  stator  is  being  dealt  with. 
If  the  supply  is  direct  current,  no  current  will  be  in- 
duced in  the  rotor,  so  that  if  it  is  of  the  slip-ring  type, 
it  will  have  to  be  treated  separately.  Short-circuited 
rotors  need  no  drying,  as  they  start  with  a  heavy  cur- 
rent and  run  up  to  speed  immediately,  whereas  a  slip- 
ring  motor  may  be  called  upon  to  withstand  an  open 
circuit,  or  with  very  little  current  passing  the  electro- 
motive force  across  the  slip  ring  would  be  sufficient  to 
cause  a  breakdown  were  the  rotor  insulation  defective. 
In  all  cases  where  a  three-phase  supply  at  low  pressure 
is  available  and  where  the  voltage  may  be  regulated  at 
will  the  easiest  method  of  drying  is  to  connect  the 
motor  as  for  running,  secure  the  rotor  against  turning 
and  gradually  raise  the  applied  potential  until  sufficient 
current  is  indicated  on  an  ammeter  connected  in  the 
stator  circuit.  Under  circumstances  which  preclude 
anything  but  drying  by  means  of  a  temporary  supply, 
using  the  method  shown  in  Fig.  3,  it  is  sometimes  diffi- 
cult to  dry  three-phase  windings  owing  to  the  different 
methods  of  connection. 

Connections  for  Star-Con. \ected  Windings 

In  machines  with  star  connected  windings  a  terminal 
box  is  often  available  at  each  end  of  the  motor.  One  of 
these  boxes  contains  the  neutral  or  star  point  made  by 
clamping  a  bridge  across  the  three  terminals.  Under 
such  conditions  it  is  only  necessary  to  remove  the  clamp, 
connect  the  three  windings  in  series  and  join  them  as 
indicated  in  Fig.  5. 

In  most  small  motors  in  which  the  star  connection 
is  easily  accessible,  a  convenient  method  of  drying  is  to 
connect  the  three  windings  in  parallel,  as  shown  by  the 
dotted  line  in  Fig.  4,  and  make  a  connection  from  the 
star  as  indicated.  The  three  windings  are  then  in 
parallel  and  in  series  with  the  artificial  resistance  and 
the  applied  potential. 

While  the  star  connection  of  a  large  motor  may  be 


FIGS.   4   AND   .'> — DRYING   STAR-CONNECTED   WINDINGS 
WHEN   NEUTRAL  POINT  MAY  BE  REACHED 
I-ffl— Thrw   phn.Mcs  tcnipcirailly  <  niiTu.  t.il    in   p.n:ill(l.      RIkM 
N'<utial  oponi-il,  putting  all  phases  in  sii  i.s. 

accessible,  the  parallel  method  of  drying  might  require 
a  very  large  current,  possil)ly  three  times  full-load  cur- 
rent. Under  such  circumstances  the  connection  of  one 
winding  should  be  broken  at  the  star  as  shown  in  Fig.  5 
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and  the  three  windings  connected  in  series  for  drying. 
If  the  star  connection  of  a  motor  is  inaccessible,  then 
the  only  course  open  is  to  dry  two  phases  in  series  at 
a  time  as  shown  in  Fig.  1.  For  instance,  the  connection 
is  first  made  across,  say,  phases  A  and  C,  and  after  a 
few  hours  changed  to  A  and  R,  and  later  to  B  and  C, 
so  that  in  turn  all  windings  receive  the  same  amount  of 
treatment. 

A  mesh-connected  winding  may  easily  be  dealt  with 
by  breaking  the  winding  at  a  point  A,  shown  in  Fig.  2, 
and  connecting  the  three  windings  in  series. 

In  some  cases  it  may  happen  that  a  potential  suitable 
for  drying  in  the  manner  described  is  unobtainaV)le. 
Under  such  circumstances  a  machine  should  be  covered 
over  and  a  group  of  ordinary  incandescent  lamps  hung 
inside  the  rotor  spider,  care  being  taken  to  see  that 
they  do  not  touch  the  insulation  anywhere.  Of  course, 
this  method  of  drying  takes  a  much  longer  time  than 
drying  by  passing  a  current  through  the  windings,  but 
given  plenty  of  time  it  is  quite  effective. 

DtTRATION  OF  DRYING 

No  hard  and  fast  rule  can  be  laid  down  as  to  how 
long  a  given  machine  should  be  dried  to  insure  complete 
removal  of  moisture.  An  insulation  test  should  bo 
taken  before  drying  commences.  Another  should  be 
taken  soon  after  a  steady  and  sufficient  temperature 
has  been  reached.  The  second  test  will  always  be  found 
to  be  much  lower  than  the  first,  but  as  drv-ing  proceeds 
the  resistance  should  gradually  rise.  After,  say,  twenty- 
four  hours  current  should  be  removed  and  the  machine 
allowed  to  cool,  after  which,  unless  the  machine  was 
exceptionally  damp,  the  insulation  test  will  be  quite 
satisfactory.  In  drying  transformers  they  should  al- 
ways be  removed  from  the  tank  so  that  the  windings 
are  accessible  for  judging  the  temperature.  Ther- 
mometers should  be  inserted  in  the  center  of  the  wind- 
ings since  at  these  points  the  temperature  is  always 
highest  and  may  reach  a  dangerous  point  before  the 
exposed  portions  indicate  that  the  drying  current  is  too 
high.  In  conclusion,  it  should  be  noted  that  apparatus 
which  has  been  saturated  through  being  submerged  may 
take  weeks  to  dry,  but  careful  attention  and  continuous 
application  of  drying  current  will  as  a  rule  bring  about 
normal  conditions  of  insulation. 


Water-Power  Applications  Total 
15,093,086  Hp. 

Federal  Power  Commission  Has  Received  244  Appli- 
cations for  Preliminary  Permits  and  Licenses 
and  Has  Issued  Thirty -one 

APPLICATIONS  for  preliminarj-  permits  and  licenses 
L  continued  to  be  filed  with  the  Federal  Power  Com- 
mission during  the  summer  months  but  at  a  slightly 
decreased  rate.  The  commission  on  Aug.  31  reported 
that  244  applications  were  on  file,  an  increase  of  22 
during  the  months  of  June,  July  and  August.  The  net 
installed  capacity  of  the  projects  on  file  Aug.  31  totaled 
15,093,086  hp.,  which  is  about  one  and  one-half  times 
the  present  hydro-electric  development  of  the  country-. 

A  recent  compilation  has  been  made  giving  the  "power 
capacity"  of  the  various  applications  as  determined  in 
accordance  with  the  regulations  of  the  commission  on 
the  basis  of  average  static  head,  the  stream  flow  esti- 
mated to  be  available  90  per  cent  of  the  time  and 
operating  at  70  per  cent  efliciency.  This  compilation 
indicates  that  the  244  applications  filed  with  the  com- 
mission total  10,274,000  hp.  net  power  capacity. 

The  projects  included  in  filings  made  during  June, 
July  and  August  involve  an  average  of  34,100  hp.  This 
is  somewhat  higher  than  the  average  horsepower  in- 
volved in  prior  applications,  if  the  unusually  large  proj- 
ect of  the  Southern  California  Edison  Company  in  the 
Grand  Canyon  of  Colorado  is  eliminated.  Almost  everj- 
section  in  the  country  is  represented  in  the  applications 
filed  during  these  three  month.«.  Four  of  the  projects 
are  in  Arizona,  three  in  Alaska.  California  and  Minne- 
sota respectively,  and  one  each  in  Arkansas,  Idaho, 
Montana,  Utah,  Washington  and  West  Virginia.  Three 
applications  for  licenses  were  filed  for  transmission  lines 
to  be  erected  in  California,  Oregon  and  South  Carolina 
respectively. 

The  largest  project  recorded  during  these  three 
months  was  that  of  the  city  of  Los  Angeles  at  Boulder 
Canyon,  Colorado  River,  involving  a  600-ft.  dam  and  a 
development  of  600,000  hp.  This  application,  however, 
is  in  conflict  with  previous  filings.  TSvo  other  projects  in 
the  Grand  Canyon  of  the  Colorado  River,  involving 
130,000  hp.  each,  are  also  in  conflict  with  former  appli- 


TABLE  I— LOCATION  AND  SIZE  OF  WATER-POWER  PROJECTS  FOR  WHICH  APPLICATIONS  FOR  PRELI.MINARY  PERMITS  WERE  FILED 
WITH  THE  FEDERAL  POWER  COMMISSION  FROM  JUNE  4.  1921.  TO  AND  THROUGH  AUG.  31.  1921 


Name  of  Company 

ALASKA: 
Frank  C.  Dougherty,  Palace  Hotel, 

San  Francisco,  Cal 

Frank  C.  Dougherty,  Palace  Hotel, 

San  Francisco,  Cal 

Freshwater  Bay  Lumber  Co.,  Doug- 

laa,  Alaska 

ARIZONA: 
James*  B.  Girand.  Gooding    Bldg.. 

Phoenix,  Ariz —    

Steve   Consolidated    Copper   Co., 

Phoenix.  Ariz 

James  B.  Girand,  Gooding  Bldg., 

Phoenix,  Ariz 

City  of  Los  .\ngelos,  Cal 

ARKANSAS: 
Dixie  Power  Co.,  Title  Guaranty 

Bldg.,  St.  Louis,  Mo 

CALIFORNIA: 
San  Joaquin  Light  &  Power  Corpn., 

Fresno,  Cal 

James  Hulmo  et  al..  Pine  Knot,  Cal. 
Mount  Sha-sta  Power  Corporation, 

San  Francisco  

Excelsior  Water  &  Mining  Co..  920 

Forum  Bldg.,  Sacramento,  Cal.. . 


Location  of  Project 


Green.  Baranof  and  Second  Lakes      20,000 

Karta  River,  head  of  Karta  Bay. .        6,000 
Stream  at  head  of  PavIofI  Harbor. 
Chichagof  Island 

Colorado  River  at  the  mouth  of 

Andrus  Canyon    130.000 

Bie  Williams  River 

Colorado  River,  just  above  Pierce's 

Ferry 130.000 

Boulder  Canyon,  Colorado  River, 

Nov.  and  Ariz 600.000 

Buffalo  River,  near  ita  junction 

with  Panther  Creek 1 9,000 

Three  projects.  Kinge  and  Roaring 

Rivers  and  Bubbs  Creek 50.000 

Transmission  line 

Pit  River  in  Shasta  County 1 1 4,000 

Middle  and  South  Forks  of  Yuba 

River  and  in  Deer  Creek 116,800 


Name  of  C«_mpany 

IDAHO: 
Haynes-Stellite  Co..  30 East  Forty- 

?ccond  St..  New  York  Citv.. ... 

MINNESOTA: 
CityofSt.Paul 


City  of  Minneapolis 

Northern  States  Power  Co- 


1  ocati  'n  tf  Project  Capacity 


Big  Creek  (plant  constructed) .. 
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MONTANA: 
Kootenai  Power  Construction  Co., 

347  Madison  Ave..  N.  Y.  City.. . 

OREGON: 
Portland  Railway.  Light  i  Power 

Co..  Portland.  Ore 

SOUTH  CAROLINA: 
Southern    Power    Co.,    Charlotte. 

N.C 

UTAH: 
Blue     Mountain     Irrigation    Co., 

Monttcello.  Utah 

WASHINGTON: 
Washington     Water    Power    Co.. 

Spokane.  Wash 

WEST  VIRGINIA: 
C.  B.  Hawlev.  450  Munsev  Bldg., 

Washington,  D.  C 


U.  S.  Government  Dam,  Mi^v 
sippi  River,  at  St.  Paul 1 6.0O0 

U.  S.  Dam  No.  1.  Mississippi 
River 

U.  S.  Government  Dam.  Missis- 
sippi River,  at  St.  Paul 1 6.000 


Main  Fork  Clackamas  River.. . 

Transmission  line 

Pole  canyon  (constructed  plant) . .  40 

Kettle  Falls,  Columbia  River  153.000 

•Sandstone  Falls.  New  River.      . .        4,500 
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cations.  The  largest  project  which  is  not  all  or  partly  in 
conflict  with  former  applications  is  that  of  the  Washing- 
ton Water  Power  Company  at  Kettle  Falls,  Columbia 
River,  involving  a  development  of  153,000  hp. 

Table  I  gives  the  location  and  size  of  the  water-power 
projects  for  which  applications  for  preliminary  permits 
and  licenses  were  filed  with  the  Federal  Power  Commis- 
sion from  June  4,  1921,  to  and  through  Aug.  31,  1921. 
The  list  of  applications  filed  prior  to  June  4  appeared  in 
the  issues  of  the  Electrical  World  for  Jan.  1,  Jan.  15, 
Feb.  12,  March  12,  April  9  and  June  18. 

A  total  of  thirty-one  permits  had  been  granted  by  the 
commission  on  Aug.  24,  of  which  fourteen  were  prelim- 


inary permits  and  seventeen  were  licenses.  The  devel- 
opments represented  in  these  projects  involve  a  total  of 
2,255,696  hp.  and  are  scattered  throughout  the  countrj-. 
California  leads  in  proposed  horsepower  to  be  developed 
with  784,386  hp.,  followed  by  New  York  State  with 
663,250  hp.  The  largest  project  for  which  a  license  has 
been  granted  by  the  commission  is  that  of  the  Southern 
California  Edison  Company  on  Big  Creek  and  the  South 
Fork  of  the  San  Joaquin  River,  California,  involving  a 
total  development  of  545,000  hp. 

Table  II  gives  the  location  and  size  of  the  projects  for 
which  preliminarj'  permits  and  licenses  have  been 
granted. 


TABLE  II— LOCATION  AND  SIZE  OF  WATER-POWER  PROJECTS  FOR  WHICH  PRELIMINARY  PERMITS  OR  LICENSES  HAVE  BEEN  GRANTED 
BY  THE  FEDERAL  POWER  COMMISSION  THROUGH  AUG.  24,  I92I 


Name  of  Company 

ALABAMA  (120.000  hp.,: 
.\labaina  Power  Co.,  Birmingham, 

Ala.  (license)    .    . . 

ARIZONA  (60.000  hp.): 
James  B.  Girand,_  Goouing  Bldg.. 

Phoenix  (preliminair  permit)  . . . 

ARKAN.SAS  ( lOO.OM  hp.) : 
Dixie  Power  Co..  Title  Guaranty 

Bldg.,  St.  I.oui",  Mo.  (preliminarj- 

permit) 

CALIFORNIA  (784.386  hp.): 
P:t  River  Power  Co.,  .San  FrancLsco 

(prcliminaiy  permit)    

M«rced  Irrigation  Dl'*trict,  .Merced 

Cal.  (prehminarv  permit)    ...    . 
R.  W.  llawley,     233    Market    St., 

San  Franciaco  (preliminary'  per- 


Location  of  Project  Capacitj' 


Duncan's  Riffle,  Coosa  River.  ...     1 20,000 


Lit) 


Luther    Hill,    Independence,    Cal. 

(license) .    

Southern   California   Edison   Co., 

Edison  Bldg.,  Los  Angeles,  (U- 

cen-<»c) 

Southern    (California   Edison    Co., 

("kllson   Bldg.,   Los  Angeles  (li- 


C.  B.  John.«on,  Care  V.  G.  Preston. 

Bishop  (iicen.'»e)    

Coast  Valleys  Gas  &  Electric  Co., 

San  Francisco  (license) 

COLORADO: 
Thomas  P.  .Mitchell,  Ouray,  Col. 

(license)   

IDAHO  (21.900  hp.): 
Uuh  Power  &  Light  (Jo..  Salt  Lake 

City,  Utah  (preliminary  permit)  . 
John   R.   Lore,  ct  al.,  (Jare  J.  D. 

Fisher.  Colorado  Springs,  Colo. 

(license)    

ILLINOI.S  (40,000  hp): 
State  of   IMinois,   Springfield,    III. 

(preliminarv  permit) 

MISSOURI  (4,000  hp.): 
Western  Tie  ft  Timber  Co.,  902 

Syndicate  Trust  Bldg..  .''l.  Louis, 

Mo.  (preliminary  permit) ...... 

MONTANA: 
Butte-Jardioe    Metals  Mines  Co., 

Butte,  Moot,  (license)    


Pit  River  92,000 

Exchequer  on  Merced  River  ....  '40,000 

Silver  Creek 107,000 

Sam  Mill  Creek 386 

Big  Creek  and  South  Fork  of  San 

Joaquin  River 545.000 


Transmission  line  . 
Transmission  line . . 
Transmission  line. 

Transmission  line 


Soda  Point.  Lava,  Narrows  and 

Mink  power  sites  on  Bear  River     21,500 


Salmon  River,  Custer  County..    .  400 

Desplaines  and  Illinois  Rivers.. .  .      40,000 


Current  Rivrr 
Transmission  line 


4  000 


Name  of  Company 

MONTANA: 

Amazon  Dixie  Mining  Co.,  Wallace, 

Idaho  (license) 

NEVADA: 
Con.'Kjlidated   Spanish   Belt  Silver 

Mining  Co.,  629  Nicholas  Bldg., 

Toledo.  Ohio  (license) 

NEW  YORK  (663,250 hp): 
Hydraulic    Race    Co.,     Lockport, 

N.  Y.  (preliminary  permit) 

Lower    Niagara    River    Power    A 

Water  Supply  Co.,  Care  H.  L. 

Cooper,  ipl  Park  Ave..  N.  Y. 

City  (preliminary  permit).. .    ... 

Ford  Motor  Co.,  Dearborn,  Mich. 

(license) 

Niagara  Falls  Power  (jo.,  Niagara 

FaUs.  N.  Y.  (Ucense) 

NORTH  CAROLINA  (2,000  hp. 
Granite  Falls  Manufacturing  Co., 

Granite  Falls,  N.  C.  (preliminary 

permit* 

OHIO  (150  hp): 
McConnels\-ille-Alalta  Electric  Co. 

McConnelsville,  Ohio  (license) .. . 

SOUTH  DAKOTA: 
Pa\'ing  Granite  Quarry  Co.,  Rapid 

City,  S.  D.  (licence)    

UTAH  (25,000  hp.): 
Great  Basin   Power  Co.,   Walker 

Bank  Bldg.,  Salt  Lake  (Jity  (pre- 
liminary permit)    

VIRGINIA  (60.000  hp.): 
Roanoke  River  Development  Co., 

318  Mutual  Bldg.,  Richmond,  Va. 

(preliminarv  permit) 

WA.SIIINOTO.N  (300,000  hp): 
Washington  Irrigation  A  Develop- 
ment Co.,  Care  Electric  Bond  & 

.Share  Co.,   71    Broadway,    New 

York  City  (preliminarv  permit).. 

WISCON.SIN  (75.00*  hp): 
WLsconsin-Minnesota      Light      A 

Power  Co.,   1107  Grand  Rafiids 

■''laving':    Bldg.,    Grand    Rapids. 

Mich,  (license)   ....  

WYOMING  (10  hp.>: 
Home  (iolony,  Cody,  Wyo.  (license) 


Location  of  Project 

Cagaeity 

Transraission  line 

TVansmission  line  - 

Niagara  River   , 

S.OOQ 

Niagara  River 

Green  Island,  Hudson  River. 


Wilson  Creek 


250,000 

a.2so 

400.000 


TransmK<ion  line  

North  Fork  Duclio*<Tie  River 
Roanoke  River     .    .  . 

Columbia  River 


Forkfl  of  Chippewa  River.   . 
Kitty  Creek.  Park  County.. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Interplanetary  Communication 

To  the  Editors  of  the  Elec:tri(:al  World: 

There  are  countless  worlds  such  as  ours  in  the  uni- 
verse— planets  revolving  around  their  suns  in  elliptical 
orbits  and  spinning  on  their  axes  like  gigantic  tops. 
They  are  composed  of  the  same  elements  and  subject 
to  the  same  forces  as  the  earth.  Inevitably  at  some 
period  in  their  evolution  light,  heat  and  moisture  are 
bound  to  be  present,  when  inorganic  matter  will  begin 
to  run  into  organic  forms.  The  first  impulse  is  prob- 
ably given  by  heliotropism ;  then  other  influences  assert 
themselves,  and  in  the  course  of  ages,  through  continu- 
ous adjustment  to  the  environment,  automata  of  incon- 
ceivable complexity  of  structure  result.  In  the  work- 
shop of  nature  these  automatic  engines  are  turned  out 
in  all  essential  respects  alike  and  exposed  to  the  same 
external  influences. 

The  identity  of  construction  and  sameness  of  en- 
vironment result  in  a  concordance  of  action,  giving 
birth  to  reason;  thus  intelligence,  as  the  human,  is 
gradually  developed.  The  chief  controlling  agent  in 
this  process  must  be  radiant  energy  acting  upon  a  sense 
organ  as  the  eye,  which  conveys  a  true  conception  of 
form.  We  may  therefore  conclude  with  certitude  that, 
however  constructively  different  may  be  the  automata 
on  other  planets,  their  response  to  rays  of  light  and 
their  perceptions  of  the  outside  world  must  be  similar 
to  a  degree  so  that  the  difficulties  in  the  way  of  mutual 
understanding  should  not  be  insuperable. 

Irrespective  of  astronomical  and  electrical  evidences, 
such  as  have  been  obtained  by  the  late  Percival  Lowell 
and  myself,  there  is  a  solid  foundation  for  a  -systematic 
attempt  to  establish  communication  with  one  of  our 
heavenly  neighbors,  as  Mars,  which  through  some  in- 
ventions of  mine  is  reduced  to  a  comparatively  simple 
problem  of  electrical  engineering.  Others  may  scoff  at 
this  suggestion  or  treat  it  as  a  practical  joke,  but  I 
have  been  in  deep  earnest  about  it  ever  since  I  made  the 
first  observations  at  my  wireless  plant  in  Colorado 
Springs  from  1889  to  1900.  Those  who  are  interested 
in  the  subject  may  be  referred  to  my  articles  in  the 
Century  Maxiazine  of  June,  1900,  CoUiei'x  Weekly  of 
Feb.  9,  1901,  the  Harvard  Illustrated  Magazine  of 
March,  1907,  the  New  York  Timpn  of  May  23,  1909,  and 
the  New  York  Herald  of  Oct.  12,  1919. 

At  the  time  I  carried  on  those  investigations  there 
existed  no  wireless  plant  on  the  globe  other  than  mine, 
at  least  none  that  could  produce  a  disturbance  percep- 
tible in  a  radius  of  more  than  a  few  miles.  Further- 
more, the  conditions  under  which  I  operated  were  ideal, 
and  I  was  well  trained  for  the  work.  The  arrangement 
of  my  receiving  apparatus  and  the  character  of  the  dis- 
turbances recorded  precluded  the  possibility  of  their 
being  of  terrestrial  origin,  and  I  also  eliminated  the 
influence  of  the  sun,  moon  and  Venus.  As  I  then  an- 
nounced, the  signals  consisted  in  a  regular  repetition  of 


numbers,  and  subsequent  study  convinced  me  that  they 
must  have  emanated  from  Mars,  this  planet  having  been 
just  then  close  to  the  earth. 

Since  1900  I  have  spent  a  great  deal  of  my  time  in 
trying  to  develop  a  thoroughly  practical  apparatus  for 
the  purpose  and  have  evolved  numerous  designs.  In 
one  of  the.se  I  find  that  an  activity  of  10,000,000.000  hp. 
in  effective  wave  energy  could  be  attained.  Assuming 
the  most  unfavorable  conditions — namely,  half-spheri- 
cal propagation — then  at  a  distance  of  34,000,000  miles 
the  energy  rate  would  be  about  ^^jolouo  ^P-  P^""  square 
mile,  which  is  far  more  than  necessary  to  affect  a  prop- 
erly designed  receiver.  In  fact,  apparatus  similar  to 
that  used  in  the  transmission  of  pictures  could  be  oper- 
ated, and  in  this  manner  mathematical,  geometrical  and 
other  accurate  information  could  be  conveyed. 

I  was  naturally  very  much  interested  in  reports  given 
out  about  two  years  ago  that  similar  observations  had 
been  made,  but  soon  ascertained  that  these  supposed 
planetary  signals  were  nothing  else  than  interfering 
undertones  of  wireless  transmitters,  and  since  I  an- 
nounced this  fact  other  experts  have  apparently  taken 
the  same  view.  These  disturbances  I  observed  for  the 
first  time  from  1906  to  1907.  At  that  time  they  oc- 
curred rarely,  but  subsequently  they  increased  in  fre- 
quency. Every  transmitter  emits  undertones,  and  these 
give  by  interference  long  beats,  the  wave  length  being 
anything  from  50  miles  to  300  or  400  miles.  In  all 
probability  they  would  have  been  observed  by  many 
other  experimenters  if  it  were  not  so  troublesome  to 
prepare  receiving  circuits  suitable  for  such  long  waves. 

The  idea  that  they  would  be  used  in  interplanetary 
signaling  by  any  intelligent  beings  is  too  absurd  to  be 
seriously  commented  upon.  These  waves  have  no  suit- 
able relation  to  any  dimensions,  physical  constants  or 
succession  of  events,  such  as  would  be  naturally  and 
logically  considered  in  an  intelligent  attempt  to  com- 
municate with  us,  and  every  student  familiar  with  the 
fundamental  theoretical  principles  will  readily  see  that 
such  waves  would  be  entirely  ineffective.  The  activity 
being  inversely  as  the  cube  of  the  wave  length,  a  short 
wave  would  be  immensely  more  efficient  as  a  means  for 
planetary  signaling,  and  we  must  assume  that  any  be- 
ings who  had  mastered  the  art  would  also  be  possessed 
of  this  knowledge.  On  careful  reflection  I  find,  however, 
that  the  disturbances  as  reported,  if  they  have  beer 
actually  noted,  cannot  be  anything  else  but  forced 
vibrations  of  a  transmitter  and  in  all  likelihood  beats  of 
undertones. 

While  I  am  not  prepared  to  discuss  the  various  as- 
pects of  this  subject  at  length,  I  may  say  that  a  skillful 
experimenter  who  is  in  the  position  to  expend  consider- 
able money  and  time  will  undoubtedly  detect  waves  of 
about  25,470,000  m.  Nikola  Tesla. 

New  York  City. 


Period  of  Repose  in  Kate  Cases 

To  the  Editorn  of  the  Electrical  World: 

In  a  decision  of  the  New  York  Public  Service  Com- 
mission, Second  District,  as  quoted  in  the  Aug.  20  issue 
of  the  Electrical  World,  page  389.  there  are  two 
points  that  should  be  corrected.  The  first  is  a  typo- 
graphical error  and  the  other  concerns  a  fact  not  gen- 
erally known. 

The  name  of  the  company  is  the  Lockport  (not 
Lockwood)  Light,  Heat  &  Power  Company.  The  other 
point  is  that  about  two  weeks  after  the  decision  referred 
to  was  handed  downi  the  commission  reversed  itself 
and  decided  that   it  had  been  in  error  as  to  the  law. 
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This  reversal,  like  many  such  decisions  of  public  util- 
ity commissions,  does  not  seem  to  have  received  much 
publicitj'.  However,  the  Lockport  company  received  the 
increase  for  which  it  asked.  H.  C.  Hopson. 

New  York  City. 


Primary  Power  Possible  of  Development 
at  Muscle  Shoals 

To  the  Editors  of  the  Electrical  World: 

I  have  read  with  interest  the  discussion  which  has 
taken  place  in  the  press  regarding  the  Wilson  Dam 
development  at  Muscle  Shoals  and  the  offer  which  has 
been  made  by  Henry  Ford  for  taking  over  that  proposi- 
tion. Throughout  this  discussion  there  has  been  appar- 
ent an  exaggerated  idea  of  the  hydraulic  capacity  of  the 
plant.  Reference  has  been  made  in  the  various  pub- 
lished articles  to  the  development  as  a  "second  Niagara," 
"the  enormous  power  of  Muscle  Shoals,"  etc.  In  a  re- 
cent issue  of  Power  Gilford  Pinchot  makes  the  following 
statement:  "The  amount  of  power  Mr.  Ford  could  de- 
velop under  his  offer  is  greater  by  half  than  that  now 

1914 
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HYDROGRAPHS   SHOWING   LOWEST  FLOW   OF   TE.NNE3SEE   RIVER 
(1914)    AND   THE    HIGHEST   FLOW   YEAR    (1906) 

being  developed  at  Niagara  Falls."  Since  the  power 
now  developed  at  Niagara  Falls  is  in  round  figures 
about  600,000  kw.  continuous  power,  Mr.  Pinchot's 
statement  would  indicate  for  the  Wilson  Dam  a  capac- 
ity of  900,000  kw.  continuous  power.  Such  statements 
are  misleading  and  contrary  to  fact. 

I  inclose  herewith  two  hydrographs  showing  the  hy- 
draulic capacity  of  the  Wilson  Dam  based  upon  the  run 
of  the  stream  converted  into  electrical  output.  The 
over-all  efficiency  in  these  curves  is  taken  at  80  per  cent. 
The  daily  load  factor  is  assumed  to  be  80  per  cent,  since 
that  is  approximately  the  load  factor  of  the  Niagara 
system  and  of  other  large  power  systems  where  an 
electrochemical  load  predominates.  One  hydrograph 
shows  the  result  for  the  lowest  flow  year  in  a  period  of 
twenty-one  years  and  the  other  for  the  highest  year  for 
the  .-ame  period.    An  average  year  would  lie  between. 

On  account  of  the  navigation  restrictions  the  pond 
back  of  the  Wilson  Dam  cannot  be  drawn  down  more 
than  one  or  two  feet,  consequently  the  storage  back  of 
'ho  dam  is  only  sufficient  to  take  care  of  the  daily  fluctu- 


ations in  load.  The  output  of  the  plant  will  therefore 
be  proportional  only  to  the  natural  flow  of  the  Tennessee 
River  at  the  dam. 

From  the  curves  it  will  be  seen  that  for  a  low  year 
such  as  1914  the  primary  power  which  could  be  gene- 
rated throughout  the  year  from  water  power  alone 
would  not  exceed  80,000  kw.  at  80  per  cent  load  factor. 
For  a  particularly  favorable  year  such  as  1906  the  pri- 
mary power  would  be  about  180,000  kw.  Neither  of 
these  figures  is  comparable  to  the  present  output  at 
Niagara  Falls. 

If  the  primary  power  capacity  of  the  Wilson  Dam  is 
to  be  raised  to  say  200,000  kw.,  for  all  years,  then  a 
steam  plant  of  not  less  than  120,000  kw.  will  be  neces- 
sary to  make  up  the  deficiency  in  water  power  and  a 
large  proportion  of  the  annual  kilowatt-hour  output 
must  be  generated  by  steam.  The  capital  and  operating 
cost  of  such  a  steam  plant  must,  of  course,  be  added  to 
the  water-power  estimates. 

There  would,  of  course,  be  a  large  amount  of  secon- 
dary power  available  from  the  plant  for  perhaps  six 
months  in  the  year  which  might  he  utilized  for  electro- 
chemical processes.  The  high  capital  cost,  however,  of 
an  electrochemical  plant  per  kilowatt  used  in  its  proc- 
esses makes  it  unprofitable  in  most  cases  to  use  secon- 
dary power  for  only  part  of  the  year  even  where  the 
secondary  power  rate  is  low.  Power  companies  have 
found  it  ver\-  difficult  to  induce  electrochemical  indus- 
tries to  establish  themselves  on  the  basis  of  secondary 
power  use  alone. 

Possibly  the  argument  over  the  Muscle  Shoals  enter- 
prise might  be  clarified  if  a  reasonable  power  rating 
were  assigned  to  the  plant  within  the  natural  limita- 
tions of  river  flow  and  a  value  discussed  for  the  plant 
which  had  an  appropriate  relation  to  such  rating. 
Viele,  Blackwell  &  Buck,  H.  W.  BUCK. 

New  York  City. 


Electric  Steam  Generators  for  Heating 
Railw  ay  Cars 

To  the  Editors  of  the  Electrical  World: 

The  writer  has  noticed  a  short  item  in  the  June  25 
issue  of  the  Electrical  World,  page  1485,  in  which 
Henry  L.  Geissel  of  Thoune.  Switzerland,  refers  to  elec- 
trical heating  methods  to  be  used  on  the  cars  of  the 
Swiss  Federal  Railways. 

Some  ten  or  twelve  years  ago  the  writer  was  con- 
nected with  investigations  in  connection  with  boilers 
for  generating  steam  to  be  used  for  heating  cars  in  the 
Pennsylvania  Railway  Company's  tunnel  in  New  York 
City.  In  that  case  the  steam  generator  was  placed  in 
the  cab  of  the  locomotive  and  steam  was  applied  to  the 
passenger  cars  through  the  usual  steam  lines  of  the 
train.  Those  boilers  were  for  operation  on  650  volts 
direct  current  and  consisted  of  flat  copper  tubes  ex- 
tending vertically  between  the  headers  of  the  boiler. 
In  these  copper  tubes  were  flat  slotted-ribbon  resistance 
elements.  These  elements  were  insulated  from  the 
copper  tube  by  casings  of  mica. 

The  operating  results  from  the  high-tension  boilers 
which  the  Swiss  Railways  are  using,  after  they  have 
been  in  service  for  a  sufficient  period,  will  be  very  inter- 
esting from  the  standpoints  of  usefulness  and  durability. 

Frank  Thornton.  .)r.. 
.Manager  Electric  Heating  Engineering  Department. 
Westinghouse  Electric  &  Manufacturing  Company, 

Mansfield,  Ohio. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Current  Transformer  for  Testing  Meters 

AN  ORDINARY  current  transformer  will  be  found 
^  very  convenient  in  testing  alternating-current 
house  meters  of  medium  and  large  size  (above  20  amp.) 
if  a  loading  box  of  sufficient  capacity  is  not  available 
or  is  too  large  to  be  easily  carried  around.     The  trans- 


METHOD  OF  CONNECTING  CURRENT  TRANSFORMER  FOR 
METER  TEST 

former  is  connected  backward  so  that  it  multiplies  the 
current  capacity  of  the  loading  resistance  by  what  is 
virtually  the  transformer  ratio.  Thus  a  10-amp.  resist- 
ance box  and  a  50,  5-amp.  current  transformer  will 
give  almost  100  amp.  load. 

The  connections  are  easy  to  make,  as  shown  by  the 
diagram,  which  gives  connections  for  a  single-phase, 
two-wire  meter.  Connections  for  other  meters  can 
easily  be  worked  out.  A  spade  terminal  on  the  cable 
at  a  will  facilitate  making  easy  connection  with  the 
service  switch.  The  dotted  lines  show  necessary  change 
in  connections  for  testing  on  "light  load"  without  hav- 
ing a  transformer  in  the  circuit.  After  the  first  meter 
is  tested  permanent  connection  may  be  made  at  b,  and 
there  will  be  no  further  trouble  in  getting  the  right 
polarity.  Otis  T.  Fakry. 

Nevada,  Mo. 

Receiver  for  Determining  Grounded 
Service  Wire 

AN  ORDINARY  telephone  receiver,  or,  better  still, 
L  one  of  the  wireless  headset  type,  will  serve  as  a  con- 
venient device  for  detemiining  which  secondary  service 
wire  is  grounded  when  installing  and  testing  two-wire 
alternating-current  meters.  A  small  receiver  is  less 
likely  to  be  injured  while  being  carried  around  than  the 
test-lamp  set  ordinarily  employed,  and,  besides,  it  re- 
quires less  space  in  the  meter  installer's  or  tester's  kit. 
Furthermore,  it  can  be  used  where  the  test  lamp  can- 
not, owing  to  the  fact  that  a  good  earth  connection  is 
not  necessary. 


To  use  the  receiver  for  this  purpose  a  single-conduc- 
tor cord  with  a  tip  is  attached  to  one  of  the  receiver 
terminals,  the  operator's  finger  touched  to  the  other 
terminal,  and  the  conductor  tip  touched  to  each  of  the 
service  wires  in  turn.  A  decided  hum  will  be  heard 
when  the  cord  tip  is  applied  to  the  ungrounded  side, 
while  no  hum  at  all  or  at  least  only  a  slight  one  will  be 
heard  when  it  is  connected  to  the  grounded  wire. 

The  theory  of  operation  is  simple,  the  capacity  effect 
of  the  body  causing  a  slight  charging  current  from  the 
line  to  pass  through  the  receiver.  The  greatest  effect 
will  be  detected  when  the  ungrounded  service  wire  is 
touched,  since  under  this  condition  the  body  and  earth 
will  at  every  instant  be  charged  at  opposite  potentials. 
Red  Oak  Electric  Company,  Foss  C.  Hush. 

Oakland,  Iowa. 


Indicator  Shows  When  Pole-Top  Switch 
Is  Oosed 

AFTER  the  occurrence  of  several  accidents  due  to 
L  climbing  poles  when  the  power  was  on,  a  company 
which  uses  a  large  number  of  pole-top  svitches  decided 
that  some  sort  of  an  indicator  to  show  the  position  of 
the  switch  would  be  worth  while.  The  switches  are 
of  the  horizontal-break  type  with  rotating  operating 
rod,  but  the  plan  as  described  could  be  modified  to  suit 
the  vertical-break  type  of  switch  having  an  up-and-down 
movement  of  the  operating  rod.  Standard  steel  enam- 
eled signs  are  mounted  on  the  baseboard,  which  is  so 
clamped  to  the  operating  rod  as  to  expose  the  "Danger, 
current  on,"  sign  when  the  switch  is  closed.  When  the 
switch  is  opened  the  movement  of  the  operating  rod 
through  an  arc  of  90  deg.  turns  the  shutter  so  as  to 
cover  up  the  first  sign  and  expose  the  "Safety  first, 
off,"  sign.  This  has  an  additional  reminder  to  "Lock 
switch  open  before  working  a  line"  so  as  to  prevent 
another  person  closing  the  switch.  The  shutter  is  a 
piece  of  No.  10  sheet  -steel.  11  in.  x  33  in.,  bent  at  right 


SIGNAL  SHOWS  WHETHER  POLE-TOP  SWITCH  IS  OPEN   v..  ^^vj^U) 

angles.  This  is  bolted  to  the  switch  operating  rod  by 
two  standard  li-in.  "U."-bolt  panel  supports.  A  base- 
board of  12-in.  X  30-in.  No.  8  gage  sheet  steel  is  fastened 
to  the  pole,  and  on  this  are  fastened  the  signs. 

The  pole  steps  should  be  attached  to  the  pole  upon 
which  the  indicating  device  is  mounted  so  that  a  line- 
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man  must  climb  past  the  sign  on  his  way  up.  An  actual 
installation  is  shown  by  the  photographs,  showing 
the  position  of  the  switch  closed  and  open.  This  device 
has  been  in  service  for  over  a  year  and  has  proved 
verj-  satisfactory.  E.  B.  Wagner, 

Lehi-gh  Valley  Coal  Co.,  Electrical  Engineer. 

Kingston,  Pa. 

The  Penalty  for  Carelessness 
in  Operation 

OX  PAGE  22  of  the  July  2  issue  of  the  Electrical 
World  "E.  A.  L."  criticises  the  connection  of  oil- 
switch  tripping  coils  to  the  station  exciter  bus.  The 
writer  has  a  different  opinion  on  the  subject.  In  the 
majority  of  power  houses,  and  especially  those  of  the 
larger  sizes,  there  are  usually  automatic  voltage  regu- 
lators. 

When  a  short  circuit  occurs  on  one  of  the  high-tension 
lines  the  regulator  tends  to  maintain  the  alternating 
current  busbar  voltage  as  close  to  normal  as  possible, 
and  in  so  doing  the  e.xciter  voltage  is,  of  course,  corre- 
spondingly increased.  This  is  particularly  desirable  to 
assure  positive  operation  of  the  tripping  coils.  Usually, 
however,  direct-current  tripping  coils  connected  for 
switch  protection  have  an  operating  range  of  75  volts 
to  125  volts.  R.  H.  N.  LOCKYER. 

Bonnington   Falls,  British   Columbia. 


Complete  Transformer  Records 

IT  IS  desirable  to  have  complete  and  accessible  records 
of  the  data  on  station  transformers,  not  only  at  the 
station  where  the  transformers  are  installed,  but  also  in 
the  various  offices  which  are  concerned  with  those  par- 
ticular transformers.  With  this  end  in  view  the  South- 
ern California  Edison  Company  has  developed  a  station 
transformer  data  sheet,  a  copy  of  which  is  attached 
directly  to  the  transformer  where  it  may  be  easily  seen, 
while  other  copies  are  placed  in  the  hands  of  those  con- 
cerned. 

This  data  sheet  covers  the  following  points:  location 
of  the  transformer  as  to  station  and  bank,  name-plate 
information,  physical  characteristics,  date  of  purchase, 
rated  voltages  fthat  is,  all  possible  voltages  that  can  be 
obtained  by  terminal-board  connections)  and  present 
voltage  connections.  Space  is  allowed  to  enter  several 
previous  connections,  the  polarity  of  the  transformer 
together  with  a  definition  of  polarity  and  directions  for 
determining  it,  the  insulation  re.sistance  obtained  when 
the  transformer  was  last  dried  out,  the  oil  record,  the 
record  of  oil  tests  and  instructions  as  to  the  use  of  the 
data  sheet. 

This  form  is  printed  on  sheets  of  three  different 
colors,  white,  brown  and  yellow.  The  white  and  yellow 
sheets  are  8Mn.  x  11  in.,  so  that  they  may  be  filed  in 
letter  files.  The  brown  sheets,  which  are  never  filed, 
but  are  used  only  for  pasting  on  the  transformers,  are 
8J  in.  X  13  in.  This  added  length  is  for  the  purpose  of 
giving  more  apace  for  the  oil-test  records,  which  are 
made  quite  frequently. 

The  white  .sheets  are  intended  for  the  field  foreman 
to  use  in  sending  the  information  to  the  electrical 
engineer's  office.  In  that  office  the  white  copy  is  checked 
and  all  available  additional  information  is  entered 
thereon.  Then  one  brown  copy  and  five  yellow  copies  are 
typed,  the  brown  copy  being  returned  to  the  field  fore- 
man  for   pasting  on   the   transformer  and   the   yellow 


copies  being  sent  to  the  various  offices  concerned.  White 
shellac  is  used  to  paste  the  brown  copy  on  the  trans- 
former. This  has  proved  quite  durable,  even  on  outdoor 
transformers. 

The  data  sheet,  while  originally  intended  for  station 
transformers  only,  is  now  being  used  for  all  trans- 
formers of  250  kva.  or  larger.  On  transformers  having 
a  corrugated  tank  the  sheet  is  pasted  on  a  piece  of  sheet 
metal  which  is  hung  by  a  metal  strap  from  the  top 
casting. 

This  form  of  transformer  data  sheet  has  been  found 


STATION    TRANSFORMER    DATA    SHEET 

station      tl«««llyn  Sub.,   torntnoa  fj  ^  N^        3  

Riline  K- V.  A  -  £00  \V<,;kl  >.ith  oil  .     - .,  SfO.ltl.. 

MaBtilieturer  .      Caocral   SlMlrie  Co. Wcigbt  without  oil  .     .    ,5?CP- 
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ONE  RECORD  LIKE  THIS  IS  PASTED  ON   STATION  TRANSFORMERS 
AND  COPIES  ARE  SENT  TO  VARIOUS  FILES 
The  following  instructions  are  printed  at  one  side  of  the  sheet 
though  not  shown  in  the  above  cut : 

A.  When  a  new  installation  of  transformers  Is  made  In  any 
station:  (1)  Field  foreman  shall  make  out  and  forward  to  the 
office  of  chief  electrical  engineer  a  single  white  copy  of  data  sheet, 
noting  thereon  "new  installation,  brown  copy  required."  (2)  Office 
of  chief  electrical  engineer  shall  make  up  on  typewriter:  (a)  One 
brown  copy  for  foreman  in  field  to  paste  on  transfornii>r  with 
white  shellac,  where  it  can  be  easily  read  by  person  standing 
on  floor;  (b)  five  yellow  copies,  one  for  load  dispatcher,  two  for 
general  superintendent  of  division  concerned,  one  for  test  depart- 
ment and  one  for  chief  electrical  engineer. 

B.  When  connections  are  changed  on  any  existing  Installation  of 
transformers:  (1)  Field  foreman  shall  make  out  and  forward  to 
office  of  chief  electrical  engineer  a  single  white  copy  of  data  sheet, 
covering  changes.  (2)  Field  foreman  shall  make  a  record  of 
changes  in  table  of  "present  connections"  with  drawing  (India) 
ink  on  brown  copy  attached  to  transformer.  (.3)  Offlie  of  chief 
electrical  engineer  shall  make  up  on  typewriter  five  yellow  copies 
as  per  instructions  under  A-2-(b)  above. 

C.  WTien  oil  is  tested,  filtered,  changed  or  added  In  an  existing 
Installation  of  transformers,  field  foreman  shall  make  record  with 
drawing  (India)  Ink  under  "OH  Record"  on  sheet  attached  to 
transformer.  .     _,,  _ 

n.  When  table  of  "Present  Connections,"  or  table  of  Oil  Rec- 
ord" becomes  full,  instructions  under  "A"  above  shall  be  followed, 
except  that  field  foreman's  notation  shall  be  "Record  full,  new 
brown  copv  required."  Field  foreman  shall  make  white  copy  and 
exact  duplicate  of  the  brown  copy  posted  on  transformer,  except 
that  only  the  last  two  records  of  "Oil  Ti  sts"  shall  be  given. 

to  meet  the  requirements  quite  completely,  with  the  one 
exception  that  no  provision  was  made  for  the  statement 
that  the  transformer  is  for  outdoor  or  indoor  service. 
This  information  is  being  typed  in  a  blank  space  on  the 
.sheet  at  pre.«ent,  but  will  be  included  in  the  form  in  the 
future.  H.  Michener. 

Southern  California  Edison  Company, 
Los  Angeles,  Cal. 
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Rack  Holds  Ten  Rolls  of  Insulatin<; 
Material 

A  RACK  built  to  hold  the  variou.s  rolls  of  insulating 
material  used  around  an  electrical  repair  shop  is 
shown  in  the  accompanying  illustration.  The  stand  is 
made  to  hold  ten  rolls  of  material.  It  is  placed  directly 
back  of  a  44-in.  strawboard-cutting  machine,  so  that 
the  material  can  be  fed  from  any  roll  and  cut  on  the 
machine.  This  keeps  the  ends  true  and  reduces  waste. 
In   this   shop   an    insulation-cutting   department    has 


'''Dowef  pin 

" 4'-  10" ' 

INSULATING  MATERIAL  STORED  IN  THIS  RACK 
IS  EASILY   HANDLED  BY  THE  CUTTER 

been  established  and  put  in  charge  of  a  young  man 
whose  duties  are  to  cut  material  of  all  kinds  for  the 
whole  shop.  Having  one  man  in  charge  of  the  work 
eliminated  the  waste  incident  to  the  old  system  of 
having  each  winder  or  other  mechanic  get  out  and  cut 
his  own  material.  The  man  in  charge  of  the  insulation 
department  receives  a  copy  of  all  coil  orders,  which 
is  his  notice  to  cut  winding  material.  He  makes  all 
measurements  and  supplies  the  required  slot  material, 
fillers,  etc.,  which  are  approved  by  the  man  in  charge 
of  the  department  in  which  the  motor  is  being  rewoumi. 
In  no  case  is  a  written  order  required  for  materiiil. 
The  man  requiring  material  just  notifies  the  insula 
tion  cutter,  who  takes  the  required  notes,  and  the  mate- 
rial and  the  time  used  in  cutting  are  charged  by  the 
cutter  to  the  proper  order  number. 

The  material  is  issued  to  the  cutter  in  bulk,  i.e.,  100- 
yd.  rolls  and  25-lb.  lots  in  sheet  form,  by  the  main 
storeroom,  which  has  a  card  for  each  kind  of  material 

INSTRUCTIONS    FOR    SELECTING    SLOT    MATERIAL 

Fullerboard  (FB)  used  as  a  slider,  in  open-slot  machines  whiro 
a  tight  fit  is  wanted  and  where  a  slider  is  desired  that  will  noi 
IJull   down   with   the  coil. 

Fishpttper  (FP)  used  for  sliders  on  alternating-current  ami 
direct -current  open-slot  machines.  This  should  be  used  in  tli-' 
majority  of  cases  in  preference  to  fullerboard.  particularly  in  Ixui 
cores  where  the  laminations  are  uneven.  It  is  a  very  hard  paper 
and  will  resist  abrasion  and  at  the  same  time  it  is  very  fiexibU- 
and    easy    to   crease. 

Treated  Clotli  (TO  UFed  for  cells,  etc.,  on  alternating-current 
and  direct-current  machines  together  with  flshpaper  and  fuller- 
board,  and  also  as  insulation  botwcvn  coil  ends  on  threaded-in 
windings,  for  which  purpose  it   is  cut  in  triangular  sliape. 

Oileil  Durk  (CD)  used  between  top  and  bottom  layers  of  coil 
ends  nnd  under  leads,  etc. 

Fiber  u.sefl  for  wedges,  separators  and  fillers. 

ron'biiiHllnii  (Comb)  used  for  cells  in  all  closed-slot  machines, 
also  for  cliaiinel-shaped  separators  between  the  top  and  bottom 
coils  in  a  slot.  Combination  insulation  is  m-^de  with  a  fishpaper 
base  and  with  O.OOS-in,  tan  or  black  treated  cloth  shellacked  to 
the  base.  The  most  convtniet^t  size  lias  a  total  thickness  of 
0.023-in.  This  material  wiis  developed  primarily  to  be  used  for 
cells  on  partially-closed  slot  maoliinew  where  the  opening  was 
narrow  and  a  treatid  cloth  slider  projecting  through  this  opening 
would  decrea.se  the  width  through  which  the  wire  was  put  ;  also 
on  jobs  where  a  treated  cloth  cell  would  pull  down  with  the 
wires  and   fill   up  the  slot. 

Krivrt  Paper  (KP)  used  for  top-winding  cells,  when  combination 
is  used.  Kraft  paper  is  0  004  in.  thick  and  is  a  thin,  hard,  treated 
paper  that  will  not  pull  down  or  crack  easily. 

Fishpaper  (0.056  in.)  used  for  wedges  in  connection  with 
combination. 


IN.SULATING  MATERUL  KEPT  IX  CITTI.NG  DEPARTMENT 
OF  LARGE  MOTOR-REPAIR  SHOP 


Material 


Thieknew*. 


Fishpaper 0  004,  0  007,  0  0010  and  U  OlS 

0.023 

Fullerboard 0  007.  0  OlOuud  0  015 

Oilfddiick 

Treated  kraft  paper  0  006 
Tan-treated  cloth  .  0  008 
Combination  paper*  0  023 
Fiber A  and  A 


Width,  In. 

Length 

36  or  40 

lOO-yd.    roU 

36 

40-in.    sheet 

36  or  40 

lOO-yd.    roll 

36  or  40 

lOO-vd.    roll 

36  or  40 

lOO-yd.    roll 

36  or  40 

lOO-yd.    roll 

36 

40-m.  sheet 

36 

40-in.  xheet 

containing  the  date  and  the  amount  issued.  The  cut- 
ter weighs  the  material  for  each  job  and  makes  out 
a  material  requisition,  which  is  turned  into  the  store- 
room each  morning.  Here  the  weights  of  the  different 
materials  turned  in  on  job  numbers  are  totaled  and 
then  put  en  the  cards,  one  for  each  material. 

The  materials  kept  on  hand  in  the  cutting  depart- 
ment are  shown  in  the  attached  table.  Segment  mica 
and  heavy  fiber  are  kept  in  the  main  storeroom. 

Detroit,  Mich.  A.  C.  ROE. 


Accessible  Terminal  Connections  at 
Industrial  Switchboard 

IX  A  MASSACHUSETTS  industrial  plant  where  the 
electrical  equipment  has  been  installed  to  facilitate 
continuous  production  special  attention  was  given  to 
convenient  switchboard  wiring.  For  e.xample,  the  board 
illustrated  in  the  accompanying  photograph  is  provided 
with  terminal  strips  at  the  rear  to  which  all  the  princi- 
pal control  circuits  are  attached,  the  leads  being  brought 
up  from  a  conduit  through  below  as  vertical  risers 
passing  through  floor  bushings.     Provision  is  made  on 


ALL  CllNTKHl.   ClKCl'ITS   (.MNNKCT   TO   TKKMINAL   STRIP    AT 
BACK    OF   BOARD 

the  terminal  strips  for  fuse  clips  where  necessary,  and 
all  connections  are  made  at  from  8  in.  to  15  in.  above 
the  floor  to  facilitate  testing.  Circuits  are  run  from 
various  points  in  rigid  conduit  to  the  floor  trench  shown, 
access  being  easy  by  raising  the  corrugated  plates  cov- 
ering the  trough.  This  arrangenient  facilitates  the 
initial  pull-in  of  conductors,  makes  changes  and  testing 
rapid  and  ine.xpensive,  and  cuts  down  exposed  wiring 
runs  above  the  floor  to  the  minimum. 
Boston,  Mass.         Field  Editor  Electrical  Worlp. 
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Cord  for  Portable  Machine  Kept 
from  Injury 

A  SAFE  plan  for  supplying  current  to  portable 
machines  is  used  by  the  writer  in  foundry  work 
for  molders'  carts.  This  plan  is  to  stretch  over  the  sand 
pile  a  heavy  iron  wii-e  with  a  turnbuck!e  at  one  or  both 
ends.  On  this  wire  a  few  porcelain  knobs  or  spools  are 
strung.  Heavy  reinforced  lamp  cord  is  looped  to  each 
porcelain  insulator,  to  which  it  is  held  by  strong  mar- 
lin  or  other  non-conductor  cord.  There  must  be  enough 
knobs  to  keep  the  loops  from  sagging  low  enough  to 


TaBIE  II— cost  of  electric  oil-well  EQIIPME.NT  compared 
WITH   STEAM-DRn^EX   EQUIPMENT 
El  Dorado  Field.  Kansas.  August  and  September,  1919 


CORD  LOOPS  OUT  OF  WAY  AS  CART   MOVES   AROUND 

hit  the  molder's  head.  At  the  end  of  the  wire  is  the 
outlet  from  conduit  or  other  source.  The  outlet  has 
a  plug  receptacle  for  taking  a  two-prong  plug  on  the 
lamp  cord.  A  plug  on  the  other  end  of  the  cord  fits  a 
socket  on  the  cart.  The  wires  of  the  cord  used  in  a 
foundry  should  be  well  tinned  before  being  placed  under 
the  screws  of  the  plug. 

With  this  installation  the  molder  can  move  his  cart 
back  and  forth  and  his  cord  will  follow  without  injury. 
If  he  should  pull  too  hard  on  the  cord,  it  will  pull  the 
plug  from  the  receptacle  without  injury  to  the  cord.  It 
may  be  replaced  without  aid  of  an  electrician.  Before 
this  system  was  installed  the  cord  was  allowed  to  drag 
on  the  f.oor,  which  often  resulted  in  \he  cord  being  run 
over  and  becoming  tangled  in  the  wheels  of  the  cart  and 
often  having  hot  ladles  or  hot  iron  placed  on  it.  In 
the  former  installation  the  cord  was  tapped  directly  on 
to  the  main  feeder  at  the  outlet,  and  when  the  cord  was 
pulled  at  that  connection  short  circuits  often  resulted. 

Batavia,  N.  Y.  N.  S.  Davis. 


Electric  Power  Saves  Cost  in  Oil 
Well  DriUing 

AS  THE  result  of  several  tests  made  in  the  mid- 
Ix  continent  field  electric  power  has  shown  a  material 
saving  in  the  cost  of  oil-well  drilling  as  compared  with 
steam.    The  savings  arise  from  use  of  less  water  and  no 


TABLE  I— WEEKLY  COSTS  OF  DRILLING  OIL  WELL  WITH 
ELECTRICAL  EQIIP.MENT 


Week    I 

.  ff.n.truction  labor  $52  28 

•  or  ini'tallation  labor  50   SO 

.iL«pnrtatioD. 28  75 

i..<-tor 109  50 

.'erini  not  reclainiable 40  00 

niKins    motor    and    service    to    pumping 

luipment  101 .  56 

-  .l>-lolal $J82  29 

1  of  electricity 316  65 

.rand  total $699  24 

>t  per  loot  drilled  electricitj-  only  .    .  0    H4 

I  per  foot  drilled,  total  electrical  co-l-  0  294 


$94  70 
64   14 
168  75 
118  01 
40  00 

$74  06 
75  04 
37  72 

182  69 
40  00 

101    14 

135  29 

$586  74 
506  90 

$504  90 
367  40 

$1,093  64 
0  210 
0  454 

$872  30 
0   155 
0  369 

Initial  cost  of  equipment 

Cost  of  installation 

Estinialed  depreciation  per  i 
Cost  of  water 


Boiler  and 

Engine 

.     $1,862  00 

432  50 

290  00 

480  60 

Electric 

Motor 

$1,625  00 

768  03 

32  50 

60  00 

Total $3,065   10 

:?aving  in  cost  of  electrical  equipment  over  steam  equipment. . . . 


$2,475   53 
$579  57 

diJIerence  between  cost  of  fuel  and  electricity 1.8  It   94 

installation  of  pumping  motor  (house  and  foundation) 186,16 

Increase  in  oil  production  due  to  quick  change  to  pumping  equipment      1,305  00 


feavmg  1 


Total  saving  per  well  drilled $2,577.  67 

*Thesefiguresarebasedonoilat  $3.50perbarrel.  Will  change  with  value  ofoil. 

oil  fuel,  from  smaller  depreciation  of  equipment  and 
from  the  increased  oil  production  gained  by  the  saving  in 
time  when  changing  from  drilling  to  pumping  equip- 
ment. The  data  in  the  accompanying  tables  are  taken 
from  a  well-drilling  operation  in  the  El  Dorado  field  in 
Kansas  in  August  and  September,  1919.  A  75-hp., 
440-volt  induction  motor  was  used  a-s  standard  drive 
in  these  operations.  The  total  saving  on  each  well 
drilled  was  33,882.67,  of  which  $2,577.67  was  in  equip- 
ment, installation  and  operation  costs  and  $1,305  due 
to  increased  production.  A  tabulation  of  weekly  elec- 
trical costs  for  three  weeks  is  given  in  Table  I. 
Chicago,  111.  Field  Editor  Electrical  World. 


Mechanical  Problems  in  Auxiliary 
Motor  Drives 

IT  IS  an  old  story  that  it  often  becomes  desirable, 
especially  in  textile  plants,  to  operate  a  small  part 
of  the  machineiy  at  times  when  the  rest  of  the  factory 
is  shut  down.  For  instance,  in  a  cotton  mill  equipped 
with  automatic  looms  it  is  possible  to  make  quite  a 
labor  saving  by  running  these  looms  unattended  during 
the  noon  hour  or  after  closing  time  until  they  auto- 
matically stop  because  of  broken  threads  or  empty 
magazines.  Or  perhaps  a  change  in  styles  slows  up 
certain  links  in  the  chain  of  manufacture,  which  calls 
for  overtime  work  on  that  particular  part  of  the 
process.  In  an  electrically-driven  mill  using  purchased 
power  such  partial  overtime  production  is  a  simple 
matter,  but  in  the  mill  mechanically-driven  from  one 
or  more  large  steam  engines  it  is  a  very  expensive 
thing,  since  it  means  the  turning  over  of  a  large  prime 
mover  and  driving  hundreds  of  feet  of  shafting  and 
belts  in  parts  of  plant  where  no  work  is  being  done. 

The  solution  of  this  problem,  of  course,  lies  in  the 
purchase  of  auxiliary  electric  power  to  operate  the 
machines  which  the  mill  owner  desires  to  run  over- 
time. The  installation  of  such  an  auxiliary  drive  is, 
however,  not  always  a  simple  matter,  since  it  is  neces- 
sary to  provide  for  quick  changes  back  to  steam  drive 
and  from  steam  drive  back  again  to  motor  drive. 

Experience  of  this  company  has  shown  that  the  mas- 
ter mechanics  of  most  textile  mills  prefer  tight  and 
loose  pulleys  to  clutches,  but  if  a  clutch  must  be  used, 
a  positive-jaw  type  of  clutch  is  chosen  rather  than  a 
friction  type.  The  accompanying  layouts  show  two 
schemes  out  of  several  recently  submitted  for  caring 
for  an  auxiliary  drive  for  automatic  looms  in  a  cotton 
mill,  scheme  No.  1  using  both  a  clutch  and  a  loose 
pulley  and  scheme  No.  2  using  loose  pulleys  only.  The 
very  obvious  and  simple  method  of  using  one  150-hp. 
motor  and  one  clutch   onlv   was  not   considered,  as   it 
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was  not  thought  desix'able  to  install  so  large  a  unit  in 
this  particular  case.  (The  tendency  toward  more  and 
smaller  units  is  very  marked  in  te.\tile  circles.) 

It  will  be  noted  that  in  both  schemes,  when  the 
plant  is  under  mechanical  drive,  motor  belts  are  left 
on  and  motors  are  allowed  to  turn  over  idle.  This 
practice  is  condemned  by  some  engineers,  but  has  been 
used  in  this  locality  for  years  with  good  success ;  motors, 
of  course,  always  being  alternating-current.    There  are 


TWO  PLANS  FOR  AUXILIARY   MOTOR   DR1\T:  IN    MEX'HANICALLY 
DRIVEN  TEXTILE  MILL 

Scheme  1  has  a  main  clutch  and  loose  pulleys.  In  Group  A  one 
75-hp.  motor  drives  .shafts  1  (not  shown)  and  2.  3  and  4.  When 
on  engine  drive  motor  switch  is  open  and  motor  is  turned  over 
Idle.  When  motor  is  driving:,  belts  on  3  and  5  are  shifted  to  loose 
pulleys  before  engine  is  stopped  and  before  motor  switch  is 
thrown.  In  gioup  B  a  T5-hp.  motor  drives  shafts  5,  6  and  7. 
W'hen  on  engine  drive  clutch  in  shaft  5  is  engaged  and  motor  runs 
idle  with  switch  open.  WTien  on  motor  drive  clutch  is  opened 
before  motor  switch  is  closed. 

Scheme  2  employs  loose  pulleys  but  no  clutch.  In  group  A  a 
75-hp.  motor  drives  shafts  1  (not  shown)  and  2,  3  and  4. 
When  on  engine  drive  motor  switch  is  opened  and  motor  turns 
over  idle.  Belt  (a)  is  on  the  tight  pulleys.  When  on  motor  drive 
belt  on  shafts  3  and  5  is  shifted  to  loose  pulley  before  engine  is 
stopped  and  before  motor  switch  is  thrown.  In  group  B  a  75-hp. 
motor  drives  shafts  5,  6  and  7.  When  on  engine  drive  belt  (b)  is 
shifted  to  tight  pulleys  and  motor  runs  idle  with  switch  open. 
On  electric  drive  belt  (b)  is  shifted  to  loose  pulley  before  engine 
is  stopped  and  before  motor  switch  is  thrown  on. 

two  objections  to  this  method:  first,  that  it  causes  un- 
nece.=:sary  wear  on  the  motor  bearings,  and,  second,  that 
it  is  quite  possible  with  careless  handling  to  make  the 
motor  try  to  drive  the  entire  mill,  because  of  forgetful- 
ness  in  opening  clutches  or  throwing  belts  to  loose 
pulleys.  In  practice  neither  objection  has  been  of  any 
importance.  However,  if  desired,  a  wide-face  pulley 
can  be  placed  on  the  motor,  driving  to  a  tight  and  loose 
pulley  on  the  driven  shaft;  care,  of  course,  being  taken 
to  have  the  tight  pulley  line  up  with  the  inboard  side 
of  the  motor  pulley.  F.  S.  ROOT, 

Fall  River  Electric  Light  Co.,  Power  Engineer. 

Fall  River,  Mass. 


High  Mounting  Saves  Push  Buttons 
on  Grinders 

MOUNTING  the  push-button  control  for  a  direct- 
driven  grinding  wheel  on  top  of  the  motor  frame 
has  been  found  by  one  electrical  manufacturer  to  save 
the  push  buttons  from  unnecessary  hard  usage.  On 
previous  machines  these  push-button  stations  were 
mounted  in  front  of  the  motor  frame,  but  it  was  found 
that  the  workmen  in  using  these  grinders  would  start 
the  motor  by  jabbing  the  button  with  the  material  which 
they  intended  to  grind.  With  the  new  position  for  the 
button  it  is  easier  for  a  workman  to  operate  it  with  his 
hand  than  with  the  tool,  which  naturally  prevents  misuse. 


Smull  Heat-Treating  Furnace  with 
New  Elements  and  Control 

TO  OVERCOME  the  objections  that  have  been  made 
to  small  electric  heat-treating  furnaces,  especially 
as  regards  time  of  heating  and  flexibility  of  temper- 
ature control,  the  General  Electric  Company  has  recently 
developed  a  new  type  of  automatic  furnace,  known  as 
the  semi-cylindrical  type.  This  furnace,  which  pos- 
sesses several  new  and  improved  features  in  design 
and  construction,  is  primarily  designed  for  operation 
at  1,800  deg.  Fahr.,  although  by  removing  the  tem- 
perature-limit fuse  it  can  be  safely  operated  at  2,000 
deg.  Fahr. 

It  is  in  the  design  of  the  heating  element  that  the 
most  radical  departure  from  former  t>-pes  has  been 
made.  The  element  consists  of  a  continuous  strip  of 
resistor  ribbon  formed  into  an  arch,  or  succession  of 
semi-circular  turns  conforming  to  the  arch  of  the  fur- 
nace chamber,  and  extending  the  whole  length  thereof, 
the  proper  spacing  between  turns  being  maintained  by 
insulators.  This  arrangement  gives  a  strong  winding 
which  is  self-supporting  and  still  flexible  to  expansion 
and  contraction.  The  two  ends  of  the  winding  are 
brought  out  at  the  back  wall  of  the  chamber  for  attach- 
ment to  the  power  supply.  The  heat  is  radiated  directly 
to  the  charge,  the  absence  of  a  muffle  allowing  a  lower 
temperature  gradient.  Furthermore,  since  the  resistor 
is  of  large  cross  section,  a  high  power  input  for  the 
heating-up  period  is  possible  without  a  burnout. 

The  heat  distribution  of  the  furnace  is  said  to  be 
excellent  owing  to  the  spacing  of  the  resistor  ribbon, 
which  tends  to  produce  a  uniform  temoerature  from 
the  front  to  the  back  of  the  chamber.  The  manu- 
facturers also  claim  that  it  is  possible  to  obtain  rapid 
changes  of  temperature  over  the  range  of  from  1,000 
deg.  to  2,000  deg.  Fahr.  Another  feature  is  that  the 
whole  heating  unit  may  be  pulled  out  bodily  for  in- 
spection or  repair  by  simply  removing  the  front  of 
the  furnace  and  disconnecting  the  terminals  at  the  back. 

The  transformer,  which  is  mounted  on  the  pipe  frame 
of  the  control  board,  has  four  primarj-  coils  insulated 
from  the  secondary.  The  coils  may  be  connected  in 
multiple,  multiple  series  or  series,  for  110,  220  or  440 
volts  respectively,  at  60  cycles.  The  secondarj"  has  two 
taps,  one  rated  at  70  volts  and  giving  10  kw.  for  rapid 
heating  and  the  other  rated  at  50  volts  and  giving 
5  kw.  for  normal  operation.  A  small-capacity  extension 
to  the  secondary  is  also  provided  which  supplies  110 
volts  to  the  contactor  coil  and  for  the  motor  of  the 
temperatui-e-control  instrument.  The  transfoi-mer  is 
rated  normally  at  7.5  kw.,  normal,  but  will  give  10  kw. 
for  short  p)eriods  such  as  mentioned  above,  or  for  one- 
hour  or  two-hour  periods  during  the  day  when  it  is 
desired  to  change  the  temperature  quickly. 

The  temperature-control  instrument  on  the  lower  half 
of  the  control  panel  has  a  scale  range  of  from  1,000 
deg.  to  2,000  deg.  Fahr.,  so  that  the  furnace  is  protected 
from  being  set  at  too  high  a  temperature.  If  for  any 
reason  the  instrument  should  fail  or  become  inoperative, 
further  protection  is  provided  by  a  special  fuse  which 
melts  at  a  little  above  1,800  deg.  Fahr.,  opening  the 
main-line  contactor  when  it  melts  and  disconnecting  the 
furnace  from  power  supply. 

The  time  required  for  raising  the  temperature  from 
cool  to  1,560  deg.  Fahr.  in  the  morning  is  IJ  hours  when 
the  furnace  has  been  run  the  previous  day  and  two 
hours  on  Monday  morning,  when  the  furnace  is  cold. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
^of  Electric  Light,  Power  and  Heat 


Increasing  Electric  Sales  in 
Vancouver,  B.  C. 

By  James  N.  Lightbody 

Publicity  Manager  British  Columbia  Electric  Railway  Company 

IX  ORDER  to  judge  of  the  results  of  an  energetic 
advertising  campaign  to  increase  the  use  of  elec- 
trical energy  in  residential  districts  in  Vancouver, 
B.  C,  the  British  Columbia  Electric  Railway  Com- 
pany has  analyzed  the  accounts  of  a  considerable 
number  of  its  residence  consumers,  vi^hich  were  care- 
fully selected  in  order  to  be  representative  of  the  entire 
residence  district.  A  group  of  consumers  in  each 
block  in  every  section  of  the  district  was  selected,  and 
without  exception  an  increase  in  the  consumption  of 
energy  as  compared  with  the  previous  year  is  noted. 
Ten  consumers  were  taken  in  each  block,  and  their 
accounts  were  averaged  for  the  first  six  months  of 
1920  and  of  1921.  The  increases  per  month  were  as 
high  as  35  and  45  per  cent.  The  actual  consumption 
per  month  per  consumer  ranged  as  high  as  81  kw.-hr. 
in  some  sections. 

The  causes  of  these  increases  are  the  reduction  of 
domestic  lighting  rates  from  8.8  cents  net  per  kilowatt- 
hour  to  6  cents  net,  the  increased  sale  and  use  of  elec- 
trical appliances,  an  advertising  campaign  to  en- 
courage the  use  of  porch  lamps,  a  gradual  abandon- 
ment of  the  popular  idea  that  electricity  is  costly,  and 
a  somewhat  increased  use  of  large  energy-consuming 
appliances,  particularly  electric  ranges. 

Nearly  a  year  ago  the  company  started  a  campaign 
to  promote  porch  lighting.  Newspaper  advertise- 
ments, street-car  cards,  window  cards  and  a  motion- 
picture  film  were  used.  The  street-car  advertising 
particularly  carried  the  slogan  that  a  porch  light 
would  cost  not  more  than  one-sixth  of  a  cent  per 
hour.  Capital  was  made  of  such  incidents  as  hold-ups 
on  dark  streets.  The  motion-picture  film  used  had 
no  reference  to  the  central-station  company,  but 
showed  a  burglar  holding  up  the  resident  of  a  house 
with  no  porch  lamp.  In  the  next  scene  the  burglar 
was  shown  approaching  a  house  with  a  porch  lamp, 
but  was  deterred  from  entering  it  by  the  illumination. 
The  slogan  "A  porch  light  at  night  puts  the  burglars 
to  flight"  was  effectively  used  on  window  cards,  elec- 
tric light  bills  and  in  other  advertising.  The  results 
of  this  campaign  were  clearly  seen  from  the  start.  In 
nearly  ever>-  section  of  the  city  porch  lamps  were  put 
into  use. 

About  the  same  time  another  slogan  was  adopted, 
"The  fheape.st  good  thing  today  is  electric  current." 
In  the  advertising  carrying  this  slogan  comparisons 
were  made  between  the  lighting  rates  in  Vancouver 
and  those  of  other  cities.  In  the  fall  of  this  year  and 
the  coming  winter  a  series  of  advertisements  will  be 
run  still  further  advertising  the  fact  of  cheap  elec- 
tricity. One  of  these  advertisements  says  that  the 
cost  of  lighting  has  dropped  40  per  cent  since  1917, 


and  another  that  in  Canada  only  Winnipeg,  Ottawa, 
Fort  William,  Port  Arthur  and  the  cities  served  with 
Niagara  power  have  lower  rates  than  Vancouver. 
These  advertisements  have  a  direct  effect  upon  the 
good  will  of  the  public  toward  the  company  and  in 
addition  do  much  to  remove  the  idea  that  electric 
lighting  is  expensive. 


WANTED  TO  BUY: 

50  SHARES 

Adirondack      Power      & 

Light       Corporation        S 

per    cent    PREFERRED 

STOCK 

Cash      and       Immediate 
Delivery 

Address  Box  SS,  Gazette 


How  a  Customer-Ownership  Campaign 
Distributed  5,000  Shares  of  Stock 

AFTER  completing  the  sale  of  an  issue  of  5,000 
^  shares  of  8  per  cent  preferred  stock  to  its  cus- 
tomers and  employees  in  twenty-two  working  days,  the 
Adirondack  Power  &  Light  Company  prepared  an 
interesting  analysis  of  the 
distribution  of  the  shares 
among  the  new  stockholders. 
Stock  was  sold  in  nine  dif- 
ferent cities  and  towms,  a 
quota  being  assigned  to  each 
based  on  its  size.  The  issue 
was  oversubscribed  260 
shares,  and  soon  after  the 
sale  was  closed  the  accom- 
panying "want  ad"  appeared 
in  a  Schenectady  paper.  It  speaks  well  for  the  cus- 
tomer-o\vnership  plan  of  financing  and  the  Adirondack 
company's  method  of  conducting  the  sale. 

A  study  of  the  stockholders'  list  shows  that  stock  was 
sold  to  customers  representing  seventj^-six  different 
occupations.  Of  the  company's  total  of  46,495  cus- 
tomers, 937,  or  2  per  cent,  purchased  stock,  leaving  98 
per  cent  of  the  customers  as  prospective  new  stock- 
holders of  possible  future  issues,  to  say  nothing  of 
additional  sales  to  present  stockholders.  The  company 
has  637  employees  of  whom  228,  or  35.8  per  cent, 
became  stockholders.  The  average  number  of  shares 
purchased  per  customer  was  4.97  and  the  average  per 
employee  was  2.64.  The  summary  shows  how  the  stock 
was  distributed: 


Number  of  customers  RubRcribing 937 

Number  of  sbaret*  purchased 

Number  of  employees  subscribing 228 

Number  of  nharcs  purchased 

Stockholders  subscribing 7 

Number  of  shares  purchased 

Total  number  of  customers  and  employees  subscribing  and 

shares  purchased 1,172 

Total  number  of  customers,  all  districts 

Number  of  customers  subscribing 

Per  cent  of  customers  subscribing 


Total  number  of  employees,  nil  districts. 

Number  of  employees  subscribing 

i*or  cent  of  employees  subscribing 


Average  number  of  shares  purchased  per  customer. 
Average  number  of  shares  purchased  per  employee. 

Number  of  shares  purcbftaed  for  cash 

Number  rif  shares  purchased,  divided  payment   .  . 

Per  cent  subscribed  for  on  ca.sh  basis _. . . . 

Per  cent  subscribed  for  on  divided-payment  ba-'is.  . 


4,657 

"ibi 

'»7 


5,347 

46.495 
937 
2.0 

637 
228 
35  8 


4,679 
668 
87 


628 
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Some  Advaiitaj^es  of  A<lvertising 
the  Desire  to  Serve 

By  0.  R.  Toman 

.Manjiffcr   IJ.ilfoid    (Iowa)    Heal    &    I'uWKl-   Coiiipanj 

THE  good  will  of  the  consumer  i.s  of  more  impor- 
tance today  than  at  any  other  time  in  the  hi.story 
of  the  electrical  industry.  It  will  not  be  obtained  by 
one  violent  spurt  in  advertising,  nor  by  mounting  a 
platform  and  expounding  the  utility's  troubles  for 
hours.     Even   the   doormen   would   leave. 

It  has  been  proved  that  the  American  public  likes 
to  be  served.  Not  only  have  the  European  resort.s 
"cashed  in"  on  this  fact,  but  it  is  being  learned  here 
every  day.  To  convince  the  consumer  that  the  utili- 
ties are  his  servants,  not  only  today  but  every  day,  is 
the  principal  task.  At  times  this  may  be  rather  un- 
pleasant, but  the  venture  will  produce  results  not 
even  anticipated.  The  value  of  good  and  continuous 
service  is  constantly  discussed  today  from  many  points 
of  view.  It  is  not  only  necessary  that  we  shall  show 
the  consumer  that  we  are  giving  good  service,  but  also 
that  we  convey  to  him  our  desire  to  serve  him  even 
more.  A  few  lines  in  a  regular  advertising  schedule 
will  convey  this  idea  more  forcibly  than  a  letter  which 
may  or  may  not  be  read. 

If  the  power  of  the  press  were  measured  by  a  meter. 
there  is  no  doubt  the  pointer  would  indicate  the  maxi- 
mum figure.  This  makes  the  association  of  the  in- 
dustry and  the  press  one  of  utmost  importance.  In- 
forming the  press  of  new  problems,  of  contemplated 
extensions  or  of  work  which  is  under  way  has  often 
materially  aided  in  obtaining  the  good  will  of  the  con- 
sumer. 

To  tell  the  consumer  in  time  of  trouble  that  there 
is  a  short  circuit  means  very  little  to  him.  He  is  in- 
terested, however,  in  knowing  how  long  the  current 
will  be  off  and  why  it  is  off.  In  such  cases  the  as- 
sistance of  the  telephone  company  is  invaluable. 
Giving  a  little  more  information  to  the  operator  will 
often  enable  her  to  answ^er  the  incessant  inquiries 
and  permit  the  officials  to  devote  their  attention  to  re- 
storing service. 

In  a  word,  if  we  are  to  prosper,  it  is  necessary  to 
convince  the  consumer  that  we  are  his  servants  and 
ready  to  serve  him. 


Kilowatt-Hour  Sales  Growing  Despite 
(Jiiiet  Business 

IN  CURRENT  advertisements  the  Union  Electric 
Light  &  Power  Company  of  St.  Louis  announces 
increased  sales  of  electricity  regardless  of  the  quiet- 
ness of  industrial  enterprises.  The  increase  for  the 
first  six  months  of  1921  over  the  corresponding  period 
of  1920  is  about  3  per  cent,  and  industrial  power 
i-epresents  a  very  large  portion  of  the  company's  load. 
The   monthly   comparison   of  kilowatt-hour   sales   is: 


1920 

Janunrv 34,534,3H 

February 32,616.506 

March 33.9I8.49<> 

April 33,008.078 

AIbv    34,272.994 

June 33.94!. 756 

July 32,728.463 

Total .  235,022,630 


*  Decrease,  as  February,  1920,  had  one  more  day  than  February,  1921. 
age  daily  .'"ales  in  February,  1921.  were  greater  f  nan  in  February.  1970. 


1921 

Increase 

33,046,080 

511.666 

32.608,284 

•7,222 

35.172,123 

1.153.624 

35.054.439 

2.046.361 

34,901,053 

628.059 

34,733,577 

789.821 

34,655,017 

1.826.534 

242,170,573 

7.147,943 

The  advertisements  state  that  "this  growth  repre- 
sents an  average  monthly  net  gain  of  1,000  new  cus- 
tomers and  a  steady  increase  in  the  average  monthly 
use  of  energy  per  customer.  Increase  of  customers 
has  been  obtained  by  energetic  sales  effort,  aided  by 
the  constantly  increasing  desire  of  everybody  to  enjoy 
the  money-saving,  labor-saving  and  time-saving  bene- 
fits of  electric  service.  Increase  in  average  monthly 
use  of  electrical  energy  per  customer  is  mainly  due, 
we  believe,  to  the  fact  that  the  generation  which  re- 
garded electric  service  with  its  old-time  high  rates  as 
a  luxury  has  been  followed  by  a  generation  which 
regards  electric  service  with  the  low  rates  of  today 
as  an  indispensable  necessity." 


From  Here  and  There 

, i 

Lewiston,  Me. — During  the  month  of  August  the 
Central  Maine  Power  Company  conducted  a  sale  of 
vacuum  cleaners  which  proved  highly  satisfactory.  In 
the  first  three  weeks  of  the  campaign  sales  reached  a 
volume  of  $1,100,  comparing  favorably  with  any 
merchandising  activih'  which  the  company  had  under- 
taken previously.  With  the  closing  of  the  cleaner  sale 
on  Aug.  31,  a  sale  of  washing  machines  was  launched, 
and  it  is  expected  that  at  least  a  hundred  washers  will 
be  sold  in  the  district  during  September.  R.  Rannacher 
is  store  manager  at  Lewiston. 

San  Francisco,  Cal. — The  Pacific  Gas  &  Electric  Com- 
pany of  California  has  just  completed  a  series  of  news- 
paper advertisements  entitled  "That  the  People  May 
Know."  The  basis  for  these  advertisements  was  a 
series  of  seven  short  papers  on  matters  vital  to  the 
public  service  in  California  by  W.  E.  Creed,  president 
of  the  Pacific  Gas  &  Electric  Company.  These  papers 
dealt  particularly  with  the  problems  in  the  satisfactorj* 
solution  of  which  the  public  service  corpt>rations  and  the 
public  they  serve  are  mutually  concerned.  They  were 
published  in  the  Pacific  Service  Manaziue  of  the  Pacific 
Gas  &  Electric  Company,  and  now  the  entire  series  of 
seven  articles  has  been  printed  in  one  booklet  for  dis- 
tribution to  stockholders,  employees  and  the  public. 

Louisville,  Ky. — Robert  Montgomery,  manager  in- 
vestment department  of  the  Louisville  Gas  &  Electric 
Company,  relates  an  interesting  incident  which  shows 
the  value  of  electrical  advertising  in  connection  with 
the  sale  of  stock  to  customers.  Mr.  Montgomeiy  said: 
"A  few  days  ago  an  old  gentleman  called  on  me,  open- 
ing the  conversation  with  this  question:  'Can  I  lend 
your  company  some  money  at  7  per  cent?'  I  assured 
him  that  we  could  effect  such  a  thing  by  selling  him  our 
bonds,  or  preferably  making  him  a  partner  in  our  busi- 
ness by  selling  him  some  stock.  He  then  explained  that 
he  had  gone  to  several  banks  and  offered  to  lend  several 
thousand  dollars  for  an  indefinite  period,  but  4  per  cent 
was  the  best  interest  rate  offered  him.  and  later  that 
evening,  while  walking  out  Fourth  Street,  he  noticed 
the  big  7  per  cent  on  our  electric  sign  and  concluded  he 
would  see  if  the  electric  company  wanted  to  borrow 
some  money.  The  result  was  that  the  old  gentleman 
succeeded  in  lending  his  money  to  us  at  7  per  cent,  the 
total  amount  of  the  sale  being  more  than  twice  the  cost 
of  the  advertising." 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generation.  Transmission  and  Distribution 
Protection  Against  Earths. — A.  Roth. — An  abstract 
of  an  article  in  the  B.  B.  C.  Mitteilungen.  Vol.  8,  page 
71,  dealing  with  the  effects  of  grounds,  excess  pres- 
sures due  to  grounds  and  double  grounds,  surges,  rise 
of  pressure  to  ground  in  the  sound  phases,  protective 
devices,  extinguishing  coils,  earthing  the  neutral, 
limitation  of  grounding,  horn  arresters  with  resist- 
ances, roller  dischargers  with  resistances,  aluminum 
cells  or  electrolytic  dischargers,  lead-peroxide  dis- 
chargers, arrangement  of  protective  devices,  overhead 
and  cable  networks,  mixed  networks  and  experiments 
with  extinguishing  coils.  With  intermittent  grounds 
the  pressure  to  ground  in  some  phases  of  unpi-otected 
networks  may  reach  two  or  three  times  the  line  pres- 
sure, according  to  the  article.  Owing  to  the  arc 
formed  eveiy  half-wave,  a  dangerous  pressure  may  be 
produced  between  the  turns  of  winding  and  may  break 
down  the  insulation.  The  extinguishing  coils  i-eferred 
to  offer  the  maximum  protection  against  grounds. 
These  are  constructed  as  aii^-cooled,  oil-insulated  ti-ans- 
formers.  Under  certain  conditions  direct  grounding  of 
the  neutral  can  reduce  the  pressure  rise  in  sound  phases 
to  the  line  pressure.  This  action  depends  on  the  ratio 
of  the  impedance  of  the  earth  transformer  and  gen- 
erator to  the  short-circuit  impedance  of  the  whole 
system.  The  type  of  protection  to  use  depends  on 
what  type  of  protection  is  preferred.  For  instance, 
grounds  in  an  overhead  system  are  mostly  temporary 
in  character  and  the  complete  suppression  of  the  arc 
is  to  be  aimed  at.  Cutting  out  of  the  faulty  section 
is  to  be  avoided.  The  opposite  holds  for  a  cable  net- 
work.— London  Electrician,  July  22,  1921. 

Firing  Pulverized  Coal. — N.  NiSHi. — The  author 
deals  first  with  the  historical  development  of  the  art  of 
burning  pulverized  coal  in  the  furnace  and  the  present- 
day  tendency  in  its  use.  The  advantages  derived  by 
the  u.se  of  pulverized  coal  and  the  results  of  actual  test 
are  carefully  discussed.  Later  he  describes  the  con- 
struction of  the  more  important  parts  of  the  pulverized 
coal  plant  and  compares  the  relative  merit  of  the  vari- 
ous types  of  plants  now  in  service.  The  last  part  of 
the  paper  is  taken  up  by  the  economics  of  pulverized 
coal  plant  and  factors  to  be  considered  in  the  selection 
of  the  type  of  plant. — Journal  of  Itistittite  of  Electrical 
Engineers  of  Japan,  July  10,  1921. 

London  Electricity  Inquiry. — The  Electricity  Commis- 
sioners of  London  are  approaching  the  end  of  their 
long  inquiry  into  the  organization  of  electricity  suppl.\' 
in  the  London  area.  In  this  report  the  benefits  for 
East  London  are  outlined,  and  comments  are  presented 
on  the  functions  of  the  district  boards,  the  expenditures 
per  kilowatt  of  station  capacity,  probable  interest  rates 
for  borrowed  money,  terms  of  transfer  of  companies' 
stations  and  the  railway  companies'  .schemes.  The 
article  concludes  with  opinions  for  and  against  the 
general  plan. — London  Electrician.  July  22,  1921. 


In.<:)'lation  Tests  on  Lire  Direct-Current  Systems. — 
G.  VV.  Stubbings. — In  small  central  stations  or  in  iso- 
lated plants  supplying  large  institutions  or  industrial 
works,  measuring  the  resistance  of  insulation  between 
the  ground  and  the  line  conductors  will  determine  the 
condition  of  al!  apparatus  on  the  system.  One  of  the 
simplest  tests  of  this  kind  consists  in  connecting  to 
each  main  of  a  two-wii-e  system  in  succession  a  volt- 
meter the  other  terminal  of  which  is  connected  to 
ground.  By  making  such  tests  at  different  times  it 
may  be  seen  whether  the  insulation  has  developed  any 
leaks  which  were  not  present  in  the  former  tests. — 
Beama  ( British  Electrical  and  Allied  ^Manufacturers' 
A.^sociation),  July,  1921. 

Installations,  Systems  and  Appliances 

Neic    Type    of   Induction    Electric    Furnace. — In    the 
new  furnace  the  primary  winding  is  placed  above  the 
crucible  and  is  entirely  out  of  danger  in  case  the  metal 
should  leak  out  of  the  crucible.     The  winding  is  sur- 
„  rounded  bv  a 

n  0  n  -  magnetic 
casing  which 
gives  mechanical 
protection  and 
also  serves  as  a 
guide  for  the 
cooling  air  which 
is  brought  in  at 
the  bottom  of  the 
furnace  so  as  to 
flow  along  the 
center  leg  of  the 
core  and  out 
horizontally  over 
the  winding.  The 
winding  with 
its  casing  is  at- 
tached to  the 
upper  leg  or  top 
yoke  of  the  core  so  that  this  unit  can  be  detached  and 
removed  from  the  furnace.  The  combined  effect  of  the 
electromagnetic  forces  acting  on  the  bath  is  as  follows: 
The  metallic  or  current-carrying  parts  of  the  bath  are 
forced  toward  the  center  of  the  conductor  so  that  impuri- 
ties are  squeezed  out  radially.  The  metal  is  also  repelled 
toward  the  bottom  of  the  crucible,  causing  impurities 
to  rise  to  the  surface.  The  bath  is,  furthermore,  sub- 
jected to  circulation,  ( 1 )  in  vertical  planes  perpendicu- 
lar to  the  direction  of  the  current,  and  (2)  in  horizontal 
planes  in  the  direction  of  current.  The  former  circula- 
tion is  generally  far  more  pronounced  than  the  latter, 
which  can,  however,  be  increa.sed  by  tilting  the  fur- 
nace, thus  making  purposely  the  cross-section  of  the 
bath  uniform.  One  ton  of  metal  may  be  poured  every 
three  and  one-half  hours  with  an  average  energy  con- 
sumption of  750  kw.-hr.  at  the  furnace  and  950  kw.-hr. 
at   the   busbars.     This   includes   power    for   the   crane. 


PRIMARY   WINDING  IS  ABOVE  THE  BATH 
OR  SECONDARY  CIRCUIT 
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lights,  etc.,  and  losses  in  the  motor-generaror  set  and 
blowers.  When  melting  down  .scrap  which  is  in  such 
form  that  the  entire  charge  of  one  ton  can  be  put  in 
the  furnace  at  one  time,  the  energy  consumption  at 
the  busbars  is  lowered  from  950  kw.-hr.  to  775  kw.-hr. 
per  ton  of  metal  poured,  and  the  time  per  heat  from 
three  and  one-half  to  two  and  three-quarter  hours. — 
Iron  Age,  Aug.  11,  1921. 

Electrophysics  and  Magnetism 

Electrical  Resistance  Materials. — Walter  Kennedy. 
■ — Eight  of  the  most  commonly  used  resistance  materials 
in  steel  plants  are  considered,  such  properties  as  specific 
resistance,  temperature  coefficient,  peiinissible  working 
temperature,  melting  point  and  mechanical  properties 
involved  being  given  the  most  attention.  A  tabulation 
of   data   is   reproduced   here.      Temperature    coefficient 


DATA  ON  EIGHT  M.\TERI.\LS  USED  FOR  ELECTRICAL 
RESISTANCE  IN  STEEL  PLANTS 

.Material 

Copper 

Iron  wire 

steel  wire. . . 

Cast  iron 

Nickel 

Nickel  rilver. 

Monel 

Chromel  A . . 

Composition 

Ohms 

per 

Ciro.mil 

Foot 

10.4 

60.0 

85.0 

.     400.0 

70  0 

200.0 

.      256  0 

.     620  0 

Comp. 
Resist- 

Approx. 
1.0 
6.0 
8.0 
38.5 
6  8 
19.2 
24  6 
60.0 

Work- 
Temp,        ing 
Coef.     Temp.* 
0  00217       500 
0  0028         750 

: : : ; ;    r.ooo 

0  004        L800 
0  00017       500 
0  00400    1,112 
0  00006    2.000 

Melt- 
ing 
Point 
1,981 

I8%C.Ni'..'Zn.'.".l 
Gopper-nirkeL  .  .  . 
80?iN.,  20';iCr.. 

2,700 

2,760 
2,940 
1.880 
2,480 
3,000 

*  .\11  temperatures  in  degree^-^  Fahrenheit. 

and  melting  point  are  the  two  most  important  factors 
in  determining  the  value  of  resistance.  The  most  satis- 
factory materials  now  available  for  high-temperature 
svork  such  as  2,000  deg.  Fahr.  are  nickel-chromium 
alloys,  says  the  author.  Cast  iron  can  stand  a  higher 
working  temperature  than  either  wrought  iron  or  steel 
on  account  of  its  slower  oxidation.  Owing  to  its  high 
specific  heat,  cast  iron  is  very  valuable  because  it  can 
store  a  lot  of  heat.  To  put  it  another  way,  for  a  given 
temperature  cycle  cast  iron  could  be  worked  harder 
than  some  other  material  of  higher  resistance  in  which 
the  actual  weight  of  the  material  would  be  less. — 
Bulletin  Association  of  Iron  and  Steel  Electrical  Engi- 
neers, August,   1921. 

Kink  in  the  Characteristic  of  a  Soft  Three-Electrode 
Valve. — B.  Hodgson  and  L.  S.  Palmer.— The  kink  has 
been  obtained  in  five  types  of  valves  with  four  different 
gases.  The  conditions  necessary  for  obtaining  a  kink 
are:  First,  the  valve  should  be  soft;  second,  the  func- 
tion Va  must  be  at  lea.st  the  ionizing  potential  of  the 
gas  in  the  tube ;  third,  the  function  Vg  must  be  a 
resonance  potential  of  the  gas  in  the  tube;  fourth,  the 
resonance  potential  must  exceed  in  value  the  minimum 
potential  necessary  for  the  emission  of  photo-electrons 
from  the  material  of  the  grid.  The  kink  is  independent 
of  the  gas  pressure,  the  valve  geometry  and  the  nature 
of  the  external  circuit. — Radio  Review,  London,  July, 
1921. 

Units,  Measurements  and  Instruments 

Current  Transformers. — Kiyoshi  Takatsu. — An  ex- 
tensive investigation  of  the  characteristics  of  instru- 
ment transformers  which  includes  forty-one  sets  of 
curves.  The  effect  of  the  interconnection  of  the  sec- 
ondary circuits  of  current  transformers  in  a  polyphase 
circuit  and  the  combined  errors  of  meter  and  instru- 
ment transformers  are  considered  under  various  con- 
ditions. A  new  method  of  design  which  will  give  a 
definite  ratio  error  and  phase  angle  is  outlined.    Among 


other  things  contained  in  the  investigation  were  mag- 
netizing and  core-loss  currents,  characteristics  under 
various  loads,  secondary  power  factors,  secondarj'  ini- 
pedances  and  frequencies  and  the  rating  of  current 
transformers. — Researches  of  Electrotechnical  Labora- 
tory  (Tokyo,  Japan),  No.  95. 

Telegraphy,  Telephony  and  Signals 

Current  Suppression  by  Means  of  Parallel  Resotian-ce. 
— H.  G.  CORDES. — The  author  considers  serie.s  and 
parallel  resonance  with  zero  parallel  reactance  and  with 
zero  series  reactance  and,  after  giving  a  numerical 
example,  considers  suppression  of  interfering  current 
in  an  aerial  circuit  as  well  as  selectivity  and  quality 
of  waves. — Radio  Review  (London),  July,  1921. 

Telephone  Service. — An  extensive  analysis  of  208 
pages  is  presented  on  telephone  practices  and  ser\'ice. 
Following  the  general  classification  of  the  telephone 
service,  there  are  four  sections  in  which  the  telephone 
plant  and  its  operation  are  described.  In  the  first 
section  the  developments  of  the  art  are  arranged  ap- 
proximately in  chronological  order;  the  second  part 
contains  a  description  of  manually  operated  equipment; 
in  the  third  part  the  three  basic  systems  of  automati- 
cally operated  equipment  are  described;  the  fourth  part 
gives  a  description  of  outside  plant.  Next  the  han- 
dling of  calls  from  a  quantitative  standpoint  is  con- 
sidered. Then  the  elementary  characteristics  of 
telephone  service  are  explained  in  relation  to  grade  of 
service.  A  section  regarding  public  relations  is  in- 
cluded to  cover  commission  regulation  of  telephone 
service.  A  statistical  section  is  appended. — Circular 
Bureau  of  Standards,  No.  112. 

Miscellaneous 

Electrical  Equipment  for  the  Lyndonia  Stabilizer. — 
T.  P.  KiRKPATRiCK  and  H.  C.  COLEMAN. — The  principal 
operations  of  stabilizing  a  vessel  are  controlled  by  t\^-o 
motors,  the  spinning  motor  and  the  precession  motor. 
The  operations  of  starting,  stopping  and  controlling 
these  motors  are  described  and  some  of  the  duties  per- 
formed by  the  motors  are  outlined  to  indicate  the  char- 
acteristics necessary.  Attention  is  directed  principally 
to  the  construction  of  the  spinning  motor  and  its  per- 
formance under  various  conditions. — Electric  Journal, 
August,  1921. 

Formulas  for  the  Bending  of  Steel  Toicers. — A. 
Heinemeyer. — A  mathematical  derivation  of  several 
new  and  siinple  formulas  for  the  exact  calculation  of 
the  amount  of  bending  of  a  steel  latticework  tower 
subjected  to  horizontal  pull. — Elektrotechnische  Zeit- 
schrift,  July  28.  1921. 

War  Work  of  the  Bureau  of  Standards. — This  paper 
contains  descriptions  of  the  investigations  and  tests 
conducted  by  the  bureau  during  the  war  which  were  of 
service  to  the  military  department.  Photographs  illus- 
trating the  apparatus  used  are  given  in  some  cases. 
As  no  attempt  has  been  made  to  cover  each  subject 
completely,  the  bureau  advises  that  the  various  publica- 
tions issued  in  connection  -with  the  investigations  be 
consulted  for  more  complete  data  on  any  particular  line 
of  work.  Among  the  subjects  which  may  be  of  interest 
to  electrical  engineers  are  the  following:  Electric 
batteries,  electric  blasting  apparatus,  electric  tractors 
and  trucks,  electric  location  of  metal  bodies,  illuminat- 
ing engineering,  invisible  signaling,  magnetic  investi- 
gation, radio  communication,  insulated  wire  and  X-rays. 
— Bureau  of  Standard.^  Bulletin  Xo.  i6. 
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Sir  Robert  Hadfield  Asks  United  Efifort 
by  English-Speaking  Engineers 

A  MESSAGE  to  the  engineers  of  this  countrj'  from 
Sir  Robert  Hadfield,  the  British  scientist  and  engi- 
neer, upon  whom  the  John  Fritz  medal  was  recently 
conferred  by  a  mission  of  thirteen  prominent  American 
engineers,  has  just  been  made  public  at  the  headquar- 
ters of  the  national  engineering  societies  in  New  York. 
Sir  Robert  warmly  advocates  a  "world  engineering 
council  of  Anglo-Saxons,"  alluding  to  the  co-operation 
between  Great  Britain  and  the  United  States  along 
engineering  lines  in  the  war  and  quoting  William  Ewart 
Gladstone  as  a  statesman  whose  principles  would  go 
far  to  solve  international  difficulties.  He  also  advo- 
cates the  federation  of  the  engineering  societies  of  the 
entire  British  Empire  with  an  executive  council  similar 
to  the  American  Engineering  Council  of  the  Federated 
American  Engineering  Societies.  "Engineering,"  Sir 
Robert  says,  "does  not  lend  itself  to  politics  or  diplo- 
macy, but  engineering  of  all  kinds  lends  itself  to 
improving  human  effort  and  helps  on  in  a  very  high 
degree  the  march   of  civilization." 

The  message  from  Sir  Robert  Hadfield  was  prepared 
in  anticipation  of  the  dinner  to  be  given  on  Oct.  10  at 
the  Engineers'  Club  in  New  York  in  celebration  of  the 
return  of  the  delegates  who  conferred  the  medal  upon 
him  and  Eugene  Schneider  of  Paris,  as  announced  in  the 
Electrical  World  for  Sept.  10,  page  503. 


Consolidation  Project  in  Indiana 
Disapproved 

THE  Public  Service  Commission  of  Indiana  has  de- 
nied the  petition  of  the  Indiana  Electric  Corpora- 
tion for  authority  to  buy  seven  Indiana  public  utilities 
and  to  issue  a  total  of  $12,100,000  in  stocks,  bonds  and 
notes  to  finance  the  purchase,  as  well  as  to  assume  a 
total  of  $8,962,000  liens  outstanding  against  two  of  the 
selling  companies.  (See  Electrical  World  for  Aug. 
20,  page  384.)  In  denyii.g  the  petition  the  commission 
said  that  while  it  was  favorably  inclined  toward  the 
petitioner's  project  of  a  centralized  power  plant  in  the 
heart  of  the  Indiana  coal  field  to  provide  electric  power 
to  distant  places,  if  such  a  project  could  be  made  to 
provide  energy  at  low  cost,  yet  it  was  of  the  opinion 
that  such  a  project  could  not  be  carried  out  along  the 
lines  proposed  by  the  petitioner. 

Commissioner  George  M.  Barnard,  who  had  charge 
of  the  case  for  the  state  and  who  wrote  the  order,  thus 
summarized  the  reasons  why  the  commission  declined 
to  grant  the  request : 

"The  commission  is  not  unmiiuiful  of  the  possible 
benefits  that  might  accrue  to  the  citizens  of  the  various 
communities  through  the  establishment  of  a  central 
generating  plant  serving  the  consolidated  properties. 
Under  the  law,  however,  any  consolidation  of  utility 
properties  must  have  a  proper  basis  of  value,  a  proper 


relation  between  value  and  securities  and  a  sufficient 
annual  income  to  cany  proper  capital  charges.  Per- 
mitting the  consolidation  on  the  basis  proposed  would 
have  capitalized  excessive  values  against  the  consumers. 
This,  of  course,  is  improper.  The  petition  was  there- 
fore denied." 

Otto  Kahn  Sees  Signs  of  Prosperity  Ahead 

OTTO  H.  KAHN,  the  well-knowTi  banker,  who  has 
just  returned  from  Europe,  was  most  optimistic 
on  the  industrial  outlook.  "The  i-oad  lies  before  us 
broad  and  straight,"  he  said,  "and  if  we  take  it  reso- 
lutely, refusing  to  be  enticed  into  b>-ways  or  alleged 
short  cuts,  we  shall  soon  find  ourselves  within  sight 
again  of  prosperity-  and  national  well  being."  After 
some  cogent  observations  on  European  conditions,  Mr. 
Kahn  observed: 

"America  looms  so  large  as  an  actual,  and  still  more  a 
potential,  factor  in  world  affairs  that  her  domestic  affairs 
form  an  appropriate  subject  for  discussion  in  even  a  cur- 
sory survey  of  world  matters.  Our  own  house  must  be  in 
order  before  we  can  be  effective  in  those  affairs  abroad 
which  are  of  concern  to  us.  It  seems  to  me  that  the  time 
has  come  when  we  should  rouse  ourselves  out  of  our  slough 
of  industrial  despond.  And  I  believe  we  can  do  so  if  we 
make  a  determined  effort  and  pull  together  and  follow  that 
road  which  is  marked  by  the  signposts  of  economic  sound- 
ness.    Some  of  these  signposts  are: 

"(1)  A  wise  taxation  policy.  We  cannot  have  a  return 
to  normal  business  conditions,  we  cannot  have  vigorous 
enterprise,  until  we  shall  have  corrected  the  most  glaring, 
at  least,  among  the  faults  of  our  present  system  of  raising 
revenue. 

"(2)  A  wise  credit  and  loan  policy.  There  has  been  too 
much  willingness  in  certain  financial  quarters  to  promote 
enterprises,  to  float  securities  for  public  sales  and  to  facili- 
tate business  expansion  when  prices  were  abnormally  high 
and  a  policy  of  caution  and  restriction  was  indicated. 

"In  times  like  the  present  the  attitude  of  those  who  are 
in  charge  of  the  business  of  loans  and  credits  should  be  one 
of  active  encouragement  and  of  a  ready  willingness,  within 
the  limits  of  prudence  and  capacity,  to  extend  adequate 
facilities  to  borrowers  for  legitimate  needs  at  home  and 
abroad. 

"(3)  A  wise  tariff  policy.  If  we  want  the  foreigner  to 
buy  from  us,  we  must  be  willing  that  he  should  also  sell 
to  us.  Trade  in  the  long  run  cannot  be  a  one-sided  matter 
of  sensational  export  balances. 

"I  am  in  favor  of  the  principle  of  a  protective  tariff  for 
America  to  the  extent  that  its  application  is  necessary  to 
preserve  our  industries  and  the  American  standard  of 
wages  and  living.  But  the  American  standard  of  wages  and 
living  does  not  and  cannot  and  should  not  mean  that  ex- 
travagant and  wholly  fortuitous  standard  which  resulted 
from  the  war  and  from  its  after-effects. 

"In  order  to  use  the  capacity  of  our  industrial  plants 
and  to  give  full  employment  to  our  workers,  we  must  make 
every  effort  to  hold  our  own  in  the  markets  of  the  world. 
.'\nd  that  is  only  possible  if  the  cost  of  production  can  be 
brought  into  line  with  existing  conditions.  All  of  us,  in- 
cluding labor,  will  be  better  off  in  the  long  run  by  getting 
away  from  an  artificial  level  which  has  been  of  genuine 
benefit  to  no  one  and  of  considerable  harm  to  a  large  frac- 
tion of  our  population. 
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"(4)  Sound  and  effective  measures  to  aid  tlie  farming 
industry. 

"Second  only  to  agriculture  in  national  importance  is  the 
railroad  industry,  affecting,  as  it  does,  the  public  at  large, 
the  shipper,  the  investor  and  many  industrial  and  commer- 
cial activities  dependent  on  it  to  a  considerable  degree. 
It  is  greatly  to  be  hoped  that  the  long-pending  settlement 
between  the  government  and  the  railroads  will  at  last  be 
consummated  without  fuither  delay. 

"(6)  Cultivation  of  our  export  trade.  That  is  a  difficult 
task  at  best.  It  requires  us  to  protect  our  thoughts  and 
plang  internationally  and  to  establish  serviceab:e  affiliations 
and  appropriate  co-operation  abroad." 


Prices  of  Farm  Products  Only  Business 
Barometer,  Says  Douglas 

THAT  the  mea.sure  of  the  country's  volume  of  busi- 
ness and  of  its  commercial  welfare  in  the  future 
is  to  be  found  in  the  demand  for  farm  products  and 
their  consequent  price.s  is  the  opinion  of  Archer  Wall 
Dougla.s,  chairman  of  the  committee  on  statistics  of 
the  Chamber  of  Commerce  of  the  United  States,  as 
expressed  in  his  monthly  review  of  crop  and  business 
conditions.  All  other  barometers  can  be  sent  to  the 
scrapheap,  Mr.  Douglas  says. 

"Sustained  higher  prices  for  cotton  mean  an  amount 
of  business  in  the  South  that  can  come  from  no  other 
cause,"  he  declares.  "Nor  does  it  seem  to  be  likely 
that  there  will  be  that  fatal  and  futile  holding  of  cot- 
ton for  possibly  higher  prices  that  characterized  the 
previous  season.  The  memory  of  that  desperate  mis- 
take and  its  enduring  consequences  are  too  recent  to 
bring  its  repetition." 

The  improved  cotton  situation  already  finds  expres- 
sion not  only  in  a  widespread  more  cheerful  feeling  in 
the  South  but  also  in  somewhat  freer  buying.  This  is 
true  likewise  in  the  grain  regions,  where  farmers  are 
liberally  marketing  hogs,  Mr.  Douglas  says,  but  he  adds: 
"The  commercial  world,  however,  will  not  reap  as  much 
benefit  from  this  as  surface  indications  seem  to  promise. 
A  very  considerable  proportion  of  the  money  the  farm- 
ers receive  for  their  products  will  go  to  settling  the 
obligations  carried  over.  In  some  sections  when  banks 
and  dealers  have  been  satisfied  there  will  not  be  much 
left  for  the  farmers  for  new  purchases.  Yet  when  all 
has  been  said  the  situation  will  be  far  better  than  at 
present."  

Purchase  Information  Bureau  Serves 
New  Englanders 

TO  ENABLE  New  England  electric  utilities  to  keep 
in  closer  touch  with  the  prices  of  power-plant  and 
other  supplies,  a  Bureau  of  Purchase  Information  has 
recently  been  established  at  77  Franklin  Street,  Boston, 
in  charge  of  H.  L.  Ogden  of  the  Massachusetts  Lighting 
Company.  At  the  recent  New  London  convention  of  the 
New  England  Division,  N.  E.  L.  A.,  it  was  stated  that 
there  are  now  thirty-three  members  receiving  the  serv- 
ice of  the  bureau  at  a  charge  of  $10  per  month  each. 
Bulletins  on  market  prices  are  issued  weekly  to  mem- 
bers taking  the  service.  At  first  attention  was  confined 
chiefly  to  prices  of  coal  and  fuel  oil,  but  of  late  various 
other  materials  have  been  added,  owing  to  the  increas- 
ing inquiries  received.  Six  bulletins  had  been  issued 
up  to  the  date  of  the  convention,  and  Vincent  Gold- 
thwaite,  chairman  of  the  bureau,  stated  that  savings 
to  members  had  already  ranged  from  $100  to  $1,300  in 
specific  cases.     One  company  saved  $300  in  purchasing 


two  carloads  of  coke,  and  in  another  case  the  "spread" 
in  price  of  twin-conductor  arc-lighting  cable  was  found 
to  extend  from  20  cents  to  8  cents  per  pound. 

Utilities  (Commissioners  (>onvene  in 
.4tlanta  Next  .Month 

DEFENSE  of  .state  railroad  and  utility  regulation 
against  encroachments  by  the  federal  government 
will,  according  to  official  announcement,  be  vigorously 
maintained  by  the  National  Association  of  Railway 
and  Utilities  Commissioners  at  its  thirty-third  annual 
convention,  to  be  held  in  the  roof  garden  of  the  Ansley 
Hotel,  Atlanta,  Ga.,  beginning  Tuesday,  Oct.  11.  "Round- 
table"  discussions  will  be  held  as  in  former  years.  On 
Oct.  12  the  topic  will  be  "After-the-War  Phases  of 
Regulation,"  and  E.  I.  Lewis,  formerly  a  state  com- 
missioner of  Indiana  and  now  a  member  of  the  Inter- 
state Commerce  Commission,  will  be  the  chairman.  On 
Oct.  13  the  important  committees  on  valuation,  litiga- 
tion and  state  and  federal  legislation  will  report. 
Executive  Manager  Ayles\vorth  of  the  National  Electric 
Light  Association  will  speak  on  Friday. 

Carl  D.  Jackson,  chairman  Wisconsin  Railroad  Com- 
mission, is  chairman  of  the  executive  committee  of  the 
association,  and  other  committee  chairmen  are:  Public 
ownership  and  operation,  A.  K.  Patterson.  Alabama; 
safety  of  operation  of  public  utility  companies,  T.  W. 
D.  Worthen,  New  Hampshire;  service  of  public  utility 
companies,  W.  M.  Smith,  Michigan;  public  utility  rates, 
Lewis  E.  Gettle,  Wisconsin ;  statistics  and  accounts  of 
public  utility  companies,  0.  O.  Calderhead,  Washington ; 
valuation,  H.  G.  Taylor,  Nebraska;  capitalization  and 
intercorporate  relations,  W.  A.  Prendergast,  New  York; 
state  and  federal  legislation,  Charles  Webster.  Iowa; 
litigation.  F.  W.  Putnam,  Minnesota;  publication  of 
decisions  and  orders.  James  B.  Walker,  New  York. 


Indiana  Communities  Ask  Commission  for 
Decreased  Utility  Rates 

NINE  Indiana  cities  and  towns  have  petitions  pend- 
ing before  the  State  Public  Service  Commission 
asking  for  a  decrease  in  the  rates  of  various  public 
utilities.  The  cases  are  all  separate  proceedir:gs  brought 
by  the  municipal  officials  with  the  view  of  obtaining 
relief  from  alleged  excessive  rates  fixed  in  war  time  and 
have  no  connection  with  the  scores  of  protests  filed  by 
the  cities  against  propo.sed  rate  increases  initiated  in 
petitions  filed  by  utility  corporations. 

Many  of  the  community  petitions  referred  to  have 
been  filed  within  the  last  two  or  three  weeks,  indicat- 
ing, it  is  said,  a  concerted  movement  on  the  part  of 
municipal  officials  to  obtain  reductions  in  the  charges 
for  utility  service.  Commission  officials,  it  is  under- 
stood, believe  that  similar  petitions  will  be  filed  by 
other  municipalities.  The  places  seeking  a  reduction 
of  utility  rates  are  in  many  sections  of  the  state,  and 
the  utility  corporations  affected  include  electric,  gas. 
telephone  and  heating  companies.  Hearing  these  cases 
will  constitute  an  important  part  of  the  work  of  the 
commission  this  fall. 

An  analysis  of  the  petitions  filed  reveals  a  belief  on 
the  part  of  city  officials  and  consumers  generally  that 
the  peak  in  the  cost  of  producing  public  utility  service 
has  long  since  passed.  Most  of  the  rates  complained  cf 
were  established  by  the  commission  during  the  emer- 
gency war-time  period. 
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President  Harding  Summons  a  National 
Conference  on  Non-Employment 

WITH  Secretary  of  Commerce  Hoover  as  chairman, 
a  conference  called  by  President  Harding  will 
meet  in  Washington  on  Monday  next,  Sept.  26,  at  10 
a.m.,  "to  inquire  into  the  volume  and  distribution  of 
unemployment,  to  advise  upon  emergency  measures  that 
can  be  properly  taken  by  employers,  local  authorities 
and  civic  bodies,  and  to  consider  such  measures  as 
would  tend  to  give  impulse  to  the  recovery  of  business 
and  commerce  to  normal."  The  President  had  up  to 
Tuesday  received  acceptances  of  his  invitation  to  par- 
ticipate in  the  conference  from  thirty-two  prominent 
persons  representing  producing,  manufacturing,  indus- 
trial and  labor  interests  in  all  sections  of  the  nation. 
In  addition,  twenty  prominent  economists  and  statis- 
ticians have  been  formed  into  an  economic  advisory 
committee. 


M.  S.  Sloan  Elected  President  of 
Edison  Association 

y\T  THE  concluding  session  of  the  convention  of  the 
IX  Association  of  Edison  Illuminating  Companies  held 
at  Spring  Lake,  N.  J.,  last  week,  M.  S.  Sloan,  president 
of  the  Brooklyn  Edison  Company,  was  elected  president 
of  the  association;  John  F.  Gilchrist,  vice-president  of 
the  Commonwealth  Edison  Company  of  Chicago,  was 
elected  vice-president,  and  W.  H.  Atkins,  general  man- 
ager of  the  Edison  Electric  Illuminating  Company  of 
Boston,  was  elected  treasurer.  Mr.  Sloan  has  been 
Intimately  associated  with  the  electrical  industry  for 
a  great  many  years  and  is  chairman  of  the  committee  on 
electrical  resources  of  the  nation  and  of  the  committee 
on  relations  with  bankers  of  the  National  Electric  Light 
Association. 


Utilities  Opposing  Large  Cash 
Depreciation  Fund 

THE  hearing  before  the  District  of  Columbia  Public 
Utilities  Commission  on  the  proposed  rule  regu- 
lating dejireciation  and  maintenance  accounts,  which 
was  to  have  been  held  on  Wednesday  of  this  week,  has 
been  postponed  indefinitely.  The  commission  proposes 
to  establish  a  depreciation  fund  in  cash  based  upon 
life  tables  of  equipment.  From  this  fund  the  utilities 
would  be  allowed  to  borrow  for  extensions,  provided  that 
they  put  up  collateral  and  paid  interest  to  the  fund  on 
the  amount  borrowed. 

It  is  also  suggested  that  in  case  the  earnings  of  any 
utility  in  any  month  are  insufficient  to  provide  for  the 
retirement  fund  and  the  financial  condition  of  the 
utility  will  not  permit  of  such  transfer  of  cash,  a 
credit  corresponding  to  the  amount  that  should  be 
charged  to  the  retirement  fund  account  shall  be  made 
and  interest  thereon,  componuded  semi-annually,  paid. 

The  utilities  are  objecting  to  these  proposals  and 
through  the  National  Electric  Light  As.sociation  are 
advocating  a  retirement  reserve  to  take  care  of  recur- 
ring retirements  rather  than  the  building  up  of  a 
reserve  fund  which  has  no  use.  All  that  is  asked  by  the 
utilities  is  a  fund  sufficient  to  take  care  of  the  retire- 
ment of  property  when  it  occurs  with  sufficient  surplus 
to  iron  out  any  considerable  unevenness  in  the  operat- 
ing expense  charged  to  this  item.  They  oppose  credit- 
ing into  the  retirement  fund  any  money  not  earned 
because  of  insufficient  rates.     They  take  the  position 


that  money  for  the  fund  must  come  from  the  consum- 
ers and  not  from  the  utility. 

Toledo  $13,500,000  Bond  Issue 
Goes  on  7.33  Basis 

THE  $13,500,000  7  per  cent  first  mortgage  gold  bond 
issue  of  the  Toledo  Edison  Company,  due  1941, 
was  greatly  oversubscribed  at  96  i,  to  yield  7.33  per  cent. 
This  company  has  but  recently  been  organized  as  a 
merger  of  the  light  and  power  business  of  the  former 
Toledo  Railways  &  Light  Company  and  the  Acme  Power 
Company.  This  price  of  7.33  per  cent  was  considered 
very  low  by  financial  interests  and  is  said  to  be  a  very 
good  indication  of  the  strengthening  of  the  utilit\- 
securities  market.  There  was  later  issued  $2,500,000  of 
the  8  per  cent  cumulative  series  A  prior  preferred  stock 
of  the  company  at  98,  yielding  8.15  per  cent. 

An  issue  of  $750,000  of  7  per  cent  gold  notes,  series 
A,  due  1925,  of  the  El  Paso  (Tex J  Electric  Company 
came  out  this  week  at  96J,  yielding  8  per  cent. 

Manufacturers  Again  Producing  Electric 
Ship  Equipment  for  Navy 

ELECTRICAL  manufacturers  are  again  going  ahead 
on  production  of  electric  propulsion  machinery  for 
the  navy,  although  no  payment  can  be  expected  before 
the  next  fiscal  year,  which  starts  .July  1,  1922. 

George  E.  Emmons,  in  charge  of  manufacturing  of 
the  General  Electric  Company,  has  stated  that  the  Na\-T,' 
Department  has  authorized  the  resumption  of  work  on 
electrical  equipment  for  one  battle  cruiser,  with  the 
understanding,  however,  that  shipment  will  not  be  re- 
quired until  the  next  summer  and  that  no  payment  for 
materials  or  labor  will  be  made  until  the  next  govern- 
ment fiscal  year. 

^^'^lile  this  necessitates  that  the  company  lock  up 
capital  for  materials  and  labor  until  next  July,  it  is 
going  ahead  with  the  work  in  order  to  provide  employ- 
ment for  those  who  otherwise  would  be  out  of  work 
during  the  coming  winter. 

"When  the  resumption  of  work  is  fully  under  way," 
said  Mr.  Emmons,  "about  500  additional  hands  will  have 
employment.  It  is  hoped  that  similar  arrangements  can 
be  made  with  respect  to  equipment  for  another  cruiser. 
If  they  are,  work  for  still  more  hands  will  be  provided." 

At  the  office  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  it  was  learned  that  this  company 
also  is  going  ahead  with  electric  propulsion  work  on  a 
greatly  reduced  production. 

Carolina  Company  Still  Suffering  from 
Shortage  of  Water 

LAST  week  the  Carolina  Power  &  Light  Company  was 
^  forced  again  to  shut  off  power  to  cotton  mills  owing 
to  low  water.  This  time,  however,  it  was  only  on 
Friday  and  Saturday  instead  of  three  days  as  in  the 
previous  week.  There  had  been  rains,  and  it  was  hoped 
that  as  a  result  it  might  not  be  neces.sary  again  to 
curtail  service.  The  rains,  however,  were  light  and  did 
not  raise  the  water  level  to  the  extent  necessary. 

Other  companies  in  the  Southeast  have  been  run- 
ning their  steam  plants  in  the  emergency,  but  the  Caro- 
lina Power  &  Light  has  been  unable  to  operate  its 
Raleigh  plant.  Formal  request  for  permission  to  oper- 
ate this  plant  was  refused  by  the  Raleigh  city  officiah-, 
on  account  of  the  scarcitv  of  water. 
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New  York  Merchants^  Association 
Opposes  Ford  Oiler 

A  VIGOROUS  protest  against  accepting  the  offer  of 
Henry  Ford  for  the  Muscle  Shoals  plant  has  been 
made  to  Secretary  of  War  Weeks  by  the  Merchants' 
Association  of  New  York  City.  The  association  takes 
the  stand  that  the  government  by  letting  Mr.  Ford  have 
the  water-power  and  nitrate  plants  at  his  own  figures 
would  be  subsidizing  him  in  the  production  of  fertilizer. 
Among  other  things  the  protest  of  the  association 
declared : 

It  is  the  firm  conviction  of  this  association,  reached  after 
long  and  intimate  study  of  the  subject,  that  under  no  cir- 
cumstances is  the  government  justified  in  invading  the  in- 
dustrial field,  either  directly  or  by  means  of  a  subsidy  to  a 
single  interest  under  conditions  which  will  give  it  a  great 
competitive  advantage   over  other  private  capital. 

We  believe,  therefore,  that  the  Ford  proposal  should  be 
rejected,  both  on  financial  grounds  and  because  it  covers 
in  effect  a  huge  subsidy  to  the  Ford  interests  of  a  nature 
seriously  destructive  lo  the  development  of  industrial  chem- 
istry in  this  country,  and  particularly  to  the  production  of 
an  increased  supply  of  nitrates,  necessary  both  for  military 
protection  and  agricultural  development. 


Northwest  Electrical  League  to  Stage 
Electrical  Show 

THE  Northwest  Electrical  League  has  arranged  for 
an  electrical  show  to  be  held  in  Tacoma,  Wa.sh.,  on 
Sept.  28  to  Oct.  1  inclusive.  The  league  has  been  very 
active  since  its  organization  was  perfected  less  than  a 
year  ago  and  is  doing  much  to  bring  about  better  rela- 
tions and  closer  co-operation  between  contractors,  manu- 
facturers and  dealers,  as  well  as  to  educate  the  public. 
The  present  electrical  show  is  the  first  one  of  the 
kind  to  be  held  in  Tacoma  and  among  the  first  in  the 
Northwest.  As  an  exhibition  room  the  league  has  ob- 
tained the  use  of  the  new  city  warehouse  which  has  just 
been  completed  at  the  corner  of  Twenty- fourth  and 
Holgate  Streets. 

Another  Offer  Made  for  Muscle  Shoals 

AN  OFFER  has  been  made  for  the  Muscle  Shoals 
.  plants  to  the  Secretary  of  War  by  C.  E.  James  of 
Chattanooga,  who  was  associated  with  the  Brady  in- 
terests in  the  Hale's  Bar  hydro-electric  development  on 
the  Tennessee  River.  Mr.  James  also  asks  permission, 
if  his  proposal  is  accepted,  to  build  a  high  dam  for 
power  and  storage  in  the  Clinch  River  at  some  point 
near  Kingston,  Tenn.,  so  as  to  increase  the  flow  of 
water  at  Muscle  Shoals  and  also  to  take  care  of  dis- 
tribution losses  and  to  make  service  more  regular  be- 
tween Muscle  Shoals  and  Kingston. 

Mr.  James'  offer  is  as  follows: 

First — I  will  pay  for  the  general  plants,  land  ami  mate- 
rial at  Muscle  Shoals,  Sheffield,  Ala.,  $r),000,000. 

Second — For  rent  of  Wilson  Dam  and  Dam  No.  3,  I  will 
pay  the  following  amounts  for  a  ninety-seven-year  lease: 
$1  per  annum  for  average  horsepower  first  year,  $1.50  sec- 
ond year,  .$2  third  year,  $2.,'')0  fourth  year.  $3  fifth  year, 
$3.50  sixth  year,  $4..'io  seventh  year.  $5.r)0  eighth  year,  $6..')0 
ninth  year  and  thereafter.  .Ml  taxes  on  government  prop- 
erty and  equipment  to  be  paid  by  the  government. 

I  would  not  ask  the  government  to  guarantee  any  specified 
amount  of  power.  I  would  want  it  to  put  in  electric  equip- 
ment capable  of  producing  400,000  bp. 

If  the  government  put  in  additional  dams  above  Muscle 
Shoals  in  the  Tennessee  River  to  aid  navigation  all  the  way 
to  Chattanooga,  to  a  boating  stage  of  9  ft.  and  C  ft.,  Chat- 


tanooga to  Knoxville,  the  horsepower  would  run  to  800,000 
at  Muscle  Shoals.  If  so,  the  irovernment  would  receive 
rental  on  800,000  hp.,  the  government  to  have  the  right  to 
equip  the  plant  to  800,000  hp.  if  it  decided  to  do  so — I  to 
take  the  increased  power  as  produced  at  above  rates. 

The  concrete  foundations  in  dams  ought  to  be  made  cap- 
able of  installing  a  total  of  800,000  hp.  in  machinery,  but 
I  would  install  only  400,000  hp.  now,  the  government  to  have 
free  300  hp.  to  operate  lock  gates. 

I  would  operate  nitrate  plants  for  fertilizers  on  a  basis  of 
8  per  cent  profit  and  keep  in  good  condition  Plant  No.  2, 
subject  to  being  turned  over  to  the  government  in  case  of 
emergency. 

Ford's  Muscle  Shoals  Estimates  Too  Low 

THE  Secretary  of  War  conferred  on  Sept.  19  with 
W.  B.  Mayo  and  Col.  J.  W.  Worthington,  engineers 
representing  Henry  Ford,  with  regard  to  the  Muscle 
Shoals  development.  Secretary  Weeks  said  later  that 
the  estimates  of  Mr.  Ford's  engineers  and  of  the  army 
engineers  disagree  as  to  the  amount  required  to  com- 
plete the  work.  The  Ford  estimate  is  $28,000,000  and 
the  army  estimate  $58,000,000.  These  estimates,  Sec- 
retarj'  Weeks  has  indicated,  must  be  reconciled  before 
any  action  can  be  taken. 

Secretary  Weeks  said  that  he  had  asked  Mr.  Ford's 
engineers  for  the  details  of  their  plan  for  converting 
the  nitrate  plant  into  a  fertilizer  factory.  These  data 
are  to  be  worked  up  and  will  be  supplied,  the  engineers 
stated,  at  a  later  date.  Assurance  v.-as  given  Secretan.' 
Weeks,  he  said,  that  Mr.  Ford  had  no  intention  of 
requiring  a  guarantee  of  the  goverament  for  a  definite 
minimum  horsepower. 

Before  leaving  for  Detroit  to  review  their  estimates 
Mr.  Ford's  engineers  told  the  correspondent  of  the 
Electrical  World  that  Mr.  Ford  will  go  to  Washing- 
ton to  discuss  the  matter  personally  with  Secretary 
Weeks  at  the  proper  time. 


Oklahoma  Avoids  Issuing  Interference 
Rules  for  the  Present 

THE  Corporation  Commission  of  Oklahoma  will  soon 
issue  an  order  making  effective  regulations  gov- 
erning overhead  construction  but  eliminating  any  man- 
datory order  affecting  inductive  interference.  The 
order  is  the  result  of  co-operative  work  between  all 
the  interests  concerned.  The  commission  had  issued  a 
tentative  order  containing  the  Illinois  overhead-con- 
struction rule?  and  the  California  inductive-interference 
rules,  both  in  nearly  complete  form.  A  committee  rep- 
resenting the  electric  light  and  power,  telephone,  steam 
railroad,  electric  railroad  and  gas  and  oil  pipe-line 
companies  was  appointed  in  August  to  consider  the 
matter,  and  on  Sept.  13  at  a  formal  hearing  it  recom- 
mended that  those  portions  of  the  National  Electrical 
Safety  Code  dealing  with  overhead  construction  and 
maintenance  be  adopted  with  the  addition  of  a  few 
general  rules  and  that  no  specific  rules  for  inductive 
interference  V)e  considered  until  such  time  as  the  joint 
study  of  the  National  Electric  Light  Association  and 
the  American  Telephone  &  Telegraph  Company  shall  be 
completed.  After  some  minor  amendments  to  the  com- 
mittee suggestions  had  been  made  the  report  was 
unanimously  approved  by  all  the  interests  concerned. 
Chairman  Russell  of  the  commission  made  a  statement 
complimenting  the  utility  companies  on  their  willingness 
to  co-operate  and  stating  that  the  report  of  the  commit- 
tee would  be  adopted  as  the  order  of  the  commission. 
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Nebraska  Men  Told  Freight  Rates 
Prevent  Coal  Cost  Relief 

PRICES  lower  and  supply  ample  but  relief  in  total 
cost  not  apparent  as  yet  because  of  the  high  freight 
rates  was  the  summary  of  the  coal  situation  in  Nebraska 
given  in  the  address  of  President  Harvey  before  the 
Nebraska  Section  of  the  National  Electric  Light  As- 
sociation at  Omaha  Thursday  and  Friday  of  last  week. 
Contracts  can  now  be  made  with  a  provision  for  adjust- 
ments to  lower  levels  as  the  current  market  prices  fall 
because  of  the  reduction  of  labor  and  other  mining 
costs.  Loads  on  the  Nebraska  central  stations  have  been 
steadily  increasing,  according  to  President  Harvey,  as 
that  territory  has  been  less  affected  by  the  industrial 
slump  than  most  others. 


contraiy,  Mr.  Goewey  recommended  that  definite  sec- 
tions of  company  territory  be  selected  and  each  section 
saturated  before  work  is  begun  on  the  next,  in  order 
that  the  greatest  possible  benefit  froi:i  the  diversity 
factor  may  be  derived.  This  course  was  also  recom- 
mended by  F.  S.  Dewey  of  the  Kansas  City  Power  & 
Light  Company,  who  asserted  that  the  diversity  factor 
so  far  fonud  was  approximately  five  and  not  ten. 

The  Thursday  sessions  included  discussions  on  prac- 
tical lighting  for  the  home  and  store  and  a  considera- 
tion by  George  A.  Lee,  an  attorney  of  Omaha  and 
former  chairman  of  the  Washington  State  Public  Utili- 
ties Commission,  of  the  recent  trend  of  court  and  com- 
mission decisions  on  rates  and  valuation.  The  change 
from  no  interference  with  municipal  control  over  rates 
to  denial  of  such  control,  the  allowance  as  proper  prac- 
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The  inductive-interference  committee  report  brought 
out  a  discussion  on  co-operative  work  between  the  tele- 
phone and  power  interests  in  which  President  Patten  of 
the  Northwestern  Bell  Telephone  Company  emphasized 
the  country-wide  nature  of  the  service  that  the  tele- 
phone companies  are  aiming  to  give  and  made  a  plea 
for  co-operative  work  and  agreement:-  that  will  keep  the 
diffe'-ent  utilities  friendly  without  the  necessity  of  sur- 
rendering any  rights  to  satisfy  unreasonable  demands. 
The  need  of  looking  forward  to  the  ultimate  develop- 
ment of  both  services  was  dwelt  upon.  C.  J.  Snyder, 
chairman  of  the  inductive-interference  committee. 
President  Bump  and  Executive  Manager  Aylesworth 
di.scussed  the  acti\-ities  of  the  joint  committee  represent- 
ing the  power  and  telephone  interests,  while  Dr.  M.  G. 
Lloyd  of  the  Bureau  of  Standards  told  of  the  action 
of  the  Oklahoma  Corporation  Commission  a  few  days 
before  in  substituting  the  safety  code  for  the  construc- 
tion rules  previously  proposed  and  leaving  the  inter- 
ference situation  to  be  settled  after  the  results  of  the 
national  co-operative  work  shall  be  complete. 

The  rural  service  committee,  through  Chairman  F.  H. 
Brooks,  submitted  a  report  that  embodied  the  last  re- 
port of  the  Wisconsin  Electrical  Association  committee. 
A.  J.  Cole  in  di-scussing  this  report  called  for  efforts  to 
educate  the  farmer  in  the  proper  and  economical  use 
of  electricity  and  spoke  of  the  reduction  in  price  of 
energy  per  kilowatt-hour  that  might  be  brought  about 
by  increased  use  for  farm  purposes.  N.  T.  Wilcox 
urged  the  central-station  companies  not  to  underesti- 
mate the  cost  of  the  service  or  its  value  to  the  farmer. 

That  the  electric  range  properly  selected,  installed 
and  maintained  is  the  best  method  of  developing  good 
will  was  asserted  by  K.  P.  Goewey  in  discussing  the 
.''ale  and  service  of  electric  ranges.  Ranges  should  not 
be  scattered  over  the  widest  possible  territorj-.    On  the 


tice  of  the  requirement  of  consumers'  deposits,  the  re- 
versal of  early  holdings  that  utilities  were  not  entitled 
to  expect  any  return  on  investment  and  other  similar 
findings  were  cited  as  indicating  an  awakening  on  the 
part  of  the  courts  to  the  real  situation. 

The  officers  elected  for  the  coming  year  were : 
dent,  W.  B.  Roberts,  Omaha ;  vice-president,  J.  E 
Lincoln;  secretary,  Hora'o  M.  Davis,  Lincoln. 


Presi- 
Harsh, 


New  York  Commission  Enunciates  Radical 
Policy  on  Utility  Earnings 

A  CLEW  to  the  general  attitude  that  the  new  Public 
Service  Commission  of  New  York  State  is  likely 
to  assume  as  between  the  proponents  and  the  opponent.s 
of  the  liberal  treatment  of  public  utilities  in  the  mat- 
ter of  allowed  earnings  was  in  some  degree  provided 
last  week  when  Chairman  William  A.  Prendergast 
handed  down  a  unanimous  opinion  of  the  commission 
denying  to  the  New  York  State  Railways  Company 
permission  to  increase  its  street-car  fares  in  the  city 
of  Utica  from  6  cents  to  10  cents,  this  being  the  first 
fare-increase  case  of  importance  to  be  decided  by  the 
commission.  Holding  that  the  war-time  emergency  had 
subsided  and  that  the  advance  from  5  cents  to  fi  cents 
already  conceded  by  the  local  authorities  had  not  been 
proved  inadequate,  the  commission  summarized  its  posi- 
tion in  these  words: 

"Public  utilitie.s,  just  as  other  departments  of  busi- 
ness, must  expect  to  cope  with  periods  of  depression 
and  .short  earnings,  ju.st  as  at  other  times  they  enjoy 
periods  of  prosperity  and  full  dividends.  If  the  public 
is  e.xpected  to  make  up  every  deficiency  in  order  to  give 
a  utility  a  good  round  rate  of  earning  power,  then  the 
public  is  entitled  to  the  benefit  of  the  surplus  over  the 
agreed  earning  rate  in  times  of  pro.sperity." 
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Internioiintain  Conventions  Ailvocate 
Complete  Frankness  with  Public 

ESTABLISHMENT  of  an  absolute  understanding  on 
the  part  of  the  consuming  public  of  the  problems 
of  the  electric  utility  companies  was  the  keynote  of  the 
combined  annual  convention  of  the  Rocky  Mountain 
Geographic  Division  of  the  National  Electric  Light 
Association,  the  Colorado  Electric  Light,  Power  and 
Railway  Association  and  the  Accounting  Section  of  the 
National  Electric  Light  Association,  held  at  Glenwood 
Springs,  Col.,  beginning  Monday,  Sept.  19.  The  meet- 
ings were  attended  by  150  delegates. 

The  problem  of  inductive  interference  and  similar 
subjects  of  general  interest  to  electrical  men  received 
the  attention  of  the  telephone,  telegraph  and  electric 
light  and  power  company  delegates.  Tax-free  securities 
and  kindred  evils  of  the  financial  world  were  em- 
phasized and  the  relationship  of  these  problems  to 
financing  the  electric  utility  companies  was  dwelt  on. 

The  delegates  were  officially  welcomed  to  Glenwood 
Springs  by  Mayor  W.  G.  McDonald.  President  C.  A. 
Semrad  of  the  Colorado  Electric  Light,  Power  and  Rail- 
way Association  spoke  briefly  on  the  work  accomplished 
by  his  organization  during  the  last  year  and  made 
suggestions  relative  to  possibilities  for  the  future.  S. 
E.  Doane,  chief  engineer  National  Lamp  Works  of  the 
General  Electric  Company,  Cleveland,  gave  an  address 
of  more  than  ordinary  interest  on  electric  illumination, 
predicting  lighting  developments  that  would  eclipse 
anything  done  in  the  past.  The  national  financial 
situation  was  brought  forcibly  before  the  convention 
by  Frank  N.  Briggs,  president  of  the  Interstate 
Trust  Company  of  Denver. 

The  first  afternoon  session  was  entirely  devoted  to 
the  National  Electric  Light  Association.  E.  A.  Phin- 
ney,  president  of  the  Rocky  Mountain  Division,  who 
is  president  of  the  .Jefferson  County  Power  &  Light 
Company,  Golden,  Col.,  gave  a  resume  of  the  last  year'.-; 
work.  M.  R.  Bump,  president  of  the  N.  E.  L.  A.,  re- 
counted in  detail  the  problems  confronting  the  electric 
industry  and  the  plans  for  financing  local  power  com- 
panies. The  plans  of  the  association  are  exceedingly 
comprehensive  in  scope,  as  it  is  the  intention  that  the 
consuming  public  shall  be  fully  informed  regarding  the 
exact  condition  of  its  activities.  Ben  S.  Read,  presi- 
dent of  the  Mountain  States  Telephone  &  Telegraph 
Company  spoke  of  the  necessity  of  utilities  having  the 
good  will  and  entire  confidence  of  the  public. 

When  the  consumers  are  told  the  truth  about  the  pub- 
lic utilities  serving  them,  then  will  come  an  understand- 
ing of  mutual  helpfulness  and  a  desire  by  the  public 
to  assume  part  of  the  burdens  of  operation,  according 
to  M.  H.  Aylesworth,  executive  manager  N.  E.  L.  A., 
who  addressed  the  opening  session  of  the  second  day. 

F.  C.  Hamilton,  rate  expert  of  New  York  City,  em- 
phasized the  necessity  of  thoroughly  explaining  to  con- 
sumers all  the  innermost  details  of  a  company's 
operations.  "How  to  Reverse  Radical  Sentiment"  was 
the  subject  of  an  address  by  Fred  R.  Man'in,  editor 
of  the  Mountain  States  Panker  of  Denver.  Latest  de- 
velopments in  street-lighting  equipment  were  discussed 
by  L.  A.  S.  Wood  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  Grant  E.  Halderman,  chair- 
man of  the  Colorado  Public  Utilities  Commission,  and 
S.  W.  Bishop,  executive  manager  of  the  Denver  Elec- 
trical Co-operative  League,  also  made  addresses. 


The  meetings  of  the  last  day  were  given  over  to 
business  and  to  hearing  of  the  work  done  by  the 
National  Accounting  Section  of  the  N.  E.  L.  A.  through 
E.  .J.  Fowler,  the  chairman,  who  is  the  statistician 
of  the  Commonwealth  Edison  Company  of  Chicago. 

The  officers  of  the  Colorado  association  elected  for 
the  year  1921-1922  are:  President,  Fred  Norcross, 
Greeley;  first  vice-president,  Walter  F.  Brown,  Denver; 
second  vice-president,  C.  R.  Rudy,  Denver;  secretary- 
treasurer.  Miss  Minnie  B.  W.  Baker,  Denver.  The 
Rocky  Mountain  Division  of  the  N.  E.  L.  A.  elected 
as  officers:  President,  T.  0.  Kennedy,  general  super- 
intendent Denver  Gas  &  Electric  Light  Company,  Den- 
ver; first  vice-president,  E.  P.  Bacon,  Natrona  Power 
Company,  Casper,  Wyo. ;  second  vice-president,  Arthur 
Prager,  general  manager  Albuquerque  Gas  &  Electric 
Company,  Albuquerque,  N.  M.;  third  vice-president,  D. 
C.  McClure,  electrical  superintendent  Denver  Gas  & 
Electric  Light  Company,  Denver;  secretary-treasurer, 
A.  C.  Cornell,  manager  Intermountain  District  West- 
ern Electric  Company,  Denver. 


Southern  California  Edison  Company  to 
Start  150,000-Kw.  Station 

PRELIMINARY  sur\'eys  have  been  completed  and 
actual  work  is  to  be  started  immediately  by  the 
Southern  California  Edison  Company  upon  the  con- 
struction of  a  hydro-electric  station  which  is  to  have 
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an  ultimate  rating  of  150,000  kw.  This  station.  Big 
Creek  No.  3,  will  be  the  fourth  plant  in  the  Big  Creek 
development.  It  will  be  the  second  to  be  built  directly 
upon  the  main  stream  of  the  San  Joaquin  River,  the 
first  being  the  recently  completed  22,500-kw.  station 
known  as  Big  Creek  No.  8.  At  the  tailrace  of  No.  8 
station  a  forebay  of  700  acre-feet  capacity  will  be  con- 
structed. From  this  the  water  will  be  taken  to  No.  3 
station  through  30.000  ft.  of  23-ft.  tunnel  having  a 
capacity  of  3,000  second-feet.  The  maximum  static 
head  will  be  825  ft.  The  station  will  ultimately  have 
six  units  of  25,000-kw.  capacity  each,  and  the  output  of 
these  is  to  be  stepped  up  to  220,000  volts  through 
50,000-k-\'a.  transformer  banks.  The  estimated  cost  of 
the  development  up  to  the  first  three  units  is  $12,989,000. 
It  is  planned  to  place  the  first  unit  in  operation  in  the 
spring  of  1923,  the  second  in  1923  and  the  third  in  1924. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Big  Gain  in  Pacific  N.  E.  L.  A.  Mem- 
bership.— It  is  announced  that  member- 
ship in  the  Pacific  Coast  Geographic 
Division  of  the  National  Electric  Light 
Association  increased  in  the  fiscal  year 
1920-1921  no  less  than  42  per  cent. 
The  report  of  the  membership  commit- 
tee, of  which  R.  A.  Balzari  is  chair- 
man, showed  883  new  memberships,  of 
which  814  afe  in  class  B. 

Ontario  Town  Prefers  Utility  Elec- 
tric Service  to  Control  by  Hydro  Com- 
mission.— Cornwall,  Ontario,  a  town  of 
about  7,000  people,  has  by  popular  vote 
extended  for  ten  years  the  franchise 
of  the  local  electric  utility,  the  Stormont 
Electric  &  Power  Company,  thus  nega- 
tiving a  proposed  arrangement  fathered 
by  Sir  Adam  Beck  of  the  Hydro- 
Electric  Commission  of  Ontario,  by 
which  the  town  would  have  discontinued 
the  service  of  the  utility  and  purchased 
its   electricity   from    the   commission. 

Icelandic  Electricity. — Reykjavik,  the 
capital  of  Iceland,  is  rejoicing  in  the 
opening  of  a  new  electric  power  house, 
which  is  supplying  the  town  with  en- 
ergy at  a  lower  rate  than  was  formerly 
paid.  There  are  two  water-driven  gen- 
erators, one  rated  at  1,000  hp.  and  the 
other  at  500  hp.  Two  water-power 
companies  are  established  in  the  island, 
one  under  Danish  and  the  other  under 
Norwegian  control.  Together  they  are 
said  to  own  millions  of  potential  horse- 
power which  could  be  easily  produced 
were  there  a  market  for  it. 

Electrical  Progress  in  China.  —  The 
Westernized  city  of  Shanghai  naturally 
stands  in  the  forefront  of  Chinese  com- 
munities from  the  point  of  view  of  elec- 
trical developments.  In  1920  sales  of 
144,540,000  kw.-hr.  were  reported  by 
the  municipal  electrical  engineer  as 
against  102,.338,000  kw.-hr.  in  1019.  Of 
the  former  amount  117,000,000  kw.-hr. 
was  consumed  for  industrial  purposes, 
01  about  47  per  cent  more  than  in  the 
previous  year.  All  former  records  were 
surpassed,  an  accomplishment  largely 
due  to  the  connection  of  many  new 
factories.  The  load  factor  was  46.7 
per  cent,  which  the  London  Electrician 
compares  with  25.28  per  cent  in  Man- 
chester and  25. .'j4  per  cent  in  Glasgow, 
the  only  two  British  communities  which 
exceed  Shanghai  in  industrial  load. 
Heating  and  cooking  load  in  Shanghai 
advanced  30  per  cent  in  1920  and 
reached  a  total  of  1,240,136  kw.-hr. 
The  tendency  to  discard  steam  for  elec- 
tric drive  is,  the  British  Chamber  of 
Conunerce  at  Shanghai  reports,  evi- 
dent in  other  districts  of  the  Celestial 
Republic,  and  the  demand  for  electric 
lighting  constantly  grows. 


British  Electrical  Engineers  Get 
Royal  Charter. — A  "royal  charter"  re- 
cently granted  by  the  British  Privy 
Council  to  the  Insti.tution  of  Electrical 
Engineers  gives  to  that  body  increased 
power  and  an  enhanced  status  along 
the  lines  of  preventing  incompetent  per- 
sons assuming  the  title  of  electrical 
engineer  and  also  of  enforcing  rules  of 
professional  conduct  and  promoting  the 
standardization  of  work  and  material. 
Previously,  the  institution,  operating 
under  the  companies  act,  was  greatly 
hampered  in  such  respects,  and  it  had 
long  sought  to  obtain  a  charter. 

Drought  in  Virginia  Affects  Supply 
of  Electrical  Energy. — A  summer-long 
drought  in  some  sections  of  Virginia 
had  its  effect  not  only  on  the  water 
supply  of  the  towns  but  also  on  the 
supply  of  electricity  to  consumers.  At 
Fredericksburg,  for  instance,  the  Rap- 
pahannock River  was  said  to  be  lower 
than  for  seventy  years,  and  no  water 
went  over  the  dam  of  the  Spott- 
sylvania  Power  Company  for  several 
days.  A  number  of  industrial  plants 
had  to  suspend  operations,  street  light- 
ing was  restricted,  and  the  energy  avail- 
able went  to  operate  the  city's  water 
plant,  a  creamery  plant  and  ice  fac- 
tories. At  Danville,  owing  to  low  water 
in  the  Dan  River,  the  condensing  appa- 
ratus in  the  municipal  steam-electric 
plant  worked  so  badly  because  of  the 
low  vacuum  that  an  excessive  consump- 
tion of  coal  was  forced. 

Bureau  of  Standards  Develops  New 
Teat  for  Purity  of  Gold. — Spectroscopic 
experts  in  the  Bureau  of  Standards 
have  perfected  a  method  of  testing 
gold  which  will  be  used  in  the  national 
mints  in  addition  to  the  familiar  as- 
sayer's  furnace.  It  is  based  on  the 
knowledge  that  every  metal  or  other 
clement  gives  off  light  rays  unlike 
those  of  any  other,  and  it  will,  the  bu- 
reau says,  prove  much  more  accurate 
than  the  old  method,  detecting  impuri- 
ties as  small  as  0.000001  per  cent, 
whereas  by  the  assay  process  there  may 
remain  undetected  impurities  as  large 
as  0.0002  per  cent.  Analysis  by  the 
spark  spectrum  method  will  be  faster 
and  less  expensive  than  by  the  assay 
method.  The  bureau  experts  have  made 
up  samples  of  gold  that  contain  known 
and  varying  amounts  of  impurities,  and 
duplicate  sets  of  the  samples  have 
been  tested.  These  samples  will  be- 
come standards.  In  making  them  a 
specially  refined  gold  was  needed.  The 
"1000  fine"  gold  of  the  mint,  which  is 
its  highest  grade,  was  found  to  be  only 
99.997  per  cent  pure,  while  the  gold 
used  in  the  samples  was  99.999  per  cent 
pure.  The  routine  process  of  testing, 
which  can  be  repeated  many  times  in  a 
single  day,  will  consist  in  clamping  two 
pieces  close  together  and  allowing  a 
spark  to  play  across  with  a  potential 
difference  of  several  thousand  volts. 
A  diffraction  grating  will  be  used  to 
break  up  the  light  that  the  spark 
creates,  and  a  permanent  record  of  it 
will  be  made  on  an  ordinary  photo- 
graphic plate  that  can  be  compared  with 
photographs  of  the  standard  samples. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Electric  Club  of  Chicago. — The  open- 
ing fall  meeting  of  the  Electric  Club  of 
Chicago  took  place  on  Tuesday,  Sept.  20, 
at  12.15  p.m.,  at  the  Hotel  Morrison, 
the  business  meeting  being  followed  by 
a  musical  and  vaudeville  entertainment. 

Vancouver  Electric  Club. — Officers 
elected  by  the  Vancouver  (B.  C.)  Elec- 
tric Club  for  the  current  year  are:  Presi- 
dent, E.  E.  Walker;  vice-president,  H. 
Pim;  secretary,  J.  Lightbody;  treasurer, 
F.  W.  MacNeill.  The  directors  are  H. 
R.  Smith,  C.  K.  Dunbar,  J.  R.  Reid,  B. 
Crann,  J.  Churchland,  W.  E.  Dawson, 
C.  C.  Carter  and  J.  D.  Ormsby. 

N.  E.  L.  A.  Committee  Meetings. — 
This  week  meetings  of  the  Technical 
Section  of  the  National  Electric  Light 
Association  have  been  held  in  St.  Louis 
from  Monday  to  Friday  inclusive.  Next 
week  further  meetings  of  this  section 
are  scheduled  to  be  held  at  the  Hotel 
Utah,  Salt  Lake  City  as  follows:  Sept. 
26  and  27,  sub-groups  of  the  meter,  in- 
ductive-interference and  underground- 
systems  committees;  Sept.  28  and  29, 
dual  groups  of  the  overhead-systems 
and  hydraulic-power  committees  and 
sub-group  of  the  electrical  apparatus 
committee;  Sept.  29  and  30,  sub-groups 
of  the  safety  rules  and  prime  movers 
committees.  The  Commercial  National 
Section  will  hold  these  meetings  in 
Rochester,  N.  Y.:  Sept.  26,  Power  Sales, 
Electric  Vehicle  and  Merchandise  Sales 
Bureaus;  Sept.  27,  Advertising  and  Pub- 
licity Service  Bureau,  education  com- 
mittee. Lighting  Sales  Bureau,  com- 
mittees on  commercial  service  and  rela- 
tions with  customers,  "Electrical  Sales- 
man's Handbook"  and  electrically 
equipped  furniture;  Sept.  28,  executive 
committee. 


Coining  Meetings  of  Electrical  and 
Other  Technical  Societies 

Illuminating  Enijineoring  Society — Roches- 
tor,  N.  T.,  Snpt.  2G-29.  (For  program 
see  issue  of  Aug.  13.  page  336.) 

National  S.ifoty  Council  —  Bo-ston,  Sept. 
26-30.  (For  program  see  i.isue  of  Sept. 
17.  page  582.) 

.\nierirnn  Elortrochemical  Society  —  Lake 
riacid  Club,  N.  Y.,  Sept.  29-Oct.  1. 

A.  I.  and  S.  E.  K.  Philatlelphla  Section — 
Philadelplii.i.  0.:t.   1. 

Aniorlran  Elertric  Railway  Association — 
Atlantic  City,  N.  J.,  Oct.  3-7. 

Indiana  State  A.osoclatlon  of  Electrical  Con- 
tractors ;ind  Dealers  —  Indianapolis, 
Oct.  5  and  G. 

Empire  State  Cns  and  Elertrlc  Association 
—Lake  rincid.  N.  T..  Oct.  6  and  7. 

National  Assori.Ttlon  of  Railway  and  Utlll- 
tie.<i  Comml.isioners — Atlanta,  Ga.,  Oct. 
11-14. 

N.  R.  L.  A..  Southeastern  Section — Chatta- 
nooga. Tenn..  Oct.  17-19. 

Electrical  Supply  Jobbers'  Association,  At- 
lantic Division— rhiladclphia,  Oct.   20. 
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Coniniissioii 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Proper  Operation  of  Municipal  Plant. 

— In  a  hearing  of  complaints  by  cus- 
tomers of  the  municipal  electric  plant 
of  Butler,  Mo.,  the  Missouri  Public 
Service  Commission  held  (1)  that  the 
cost  of  changing  from  direct-current  to 
alternating-current  meters  was  properly 
placed  upon  the  customers,  (2)  that  it 
was  reasonable  to  refuse  to  take  on 
new  customers  during  this  change  of 
service,  (3)  that  the  proper  official's 
permission  was  rightly  held  requisite 
before  individual  service  wires  could  be 
connected  with  the  system,  (4)  that  a 
cash  deposit  or  a  guarantee  from  a  re- 
sponsible person  was  properly  required 
before  the  installation  of  service,  but 
(5)  that  demands  for  service  from  tax- 
payers should  be  met  immediately  upon 
their  compliance  with  the  company's 
reasonable  rules  and  regulations. 

Discrimination  Involved  in  Construct- 
ing Extra  Cable  to  Refrigerating  Plant 
at  Electric  Service  Company's  Expense. 
— The  cost  of  installing  an  extra  cable 
to  supply  energy  to  a  refrigerating 
plant  in  case  of  breakdown  should  be 
borne  by  the  refrigerating  company, 
according  to  the  Missouri  Public  Serv- 
ice Commission,  the  cost  of  only  one 
cable  being  properly  chargeable  to  the 
central-station  company.  Otherwise 
there  would  be  discrimination  against 
other  companies  which  might  also  re- 
quire breakdown  service  but  to  whose 
plants  only  one  cable  had  been  carried. 
This  was  the  outcome  of  a  complaint 
brought  against  the  Union  Electric 
Light  &  Power  Company  by  the  St. 
Louis  Refrigerating  &  Cold  Storage 
Company  because  of  the  refusal  of  the 
former  to  extend  two  cables  to  the  re- 
frigeration plant 

Proper  Treatment  of  Income  Tax. — 
In  discussing  the  operating  expenses 
of  an  electric  utility  recently,  the  Wis- 
consin Railroad  Commission  said:  "As 
to  the  income  tax,  methods  of  procedure 
differ.  Some  authorities  treat  it  as  an 
operating  expense  and  others  handle  it 
as  a  deduction  from  net  income.  In 
either  case  the  final  result  is  unchanged. 
The  utility  under  normal  conditions  is 
entitled  to  a  fair  return.  If  from  the 
net  income  which  makes  up  such  return 
income  taxes  are  deducted,  the  remain- 
der must  still  be  sufficient  to  be  com- 
pensatory to  capital  or  the  return  will 
be  insufficient  to  permit  of  the  develop 
ment  of  the  industry.  In  making  an 
allowance  of  8  per  cent  for  return  the 
commission  considers  such  allowance 
necessary  after  meeting  all  tax  require- 
ments. We  have  endeavored  to  compute 
the  normal  tax  on  the  assumption  that 
the  utility  will  earn  a  fair  return." 


Company  Has  Right  to  Refuse  Serv- 
ice Where  Equipment  Is  Not  Standard. 

— The  Board  of  Public  Utilities  Com- 
missioners of  New  Jersey  denied  an 
application  for  an  order  to  compel 
central-station  service  which  had  been 
refused  because  the  would-be  customer 
had  installed  a  switch  box  and  safety 
cabinet  which  did  not  conform  with  the 
rules  of  the  company.  The  commis- 
sion pointed  out  that  the  primary  ob- 
jects of  standardization  are  the  de- 
velopment of  the  best  appliance  for  the 
purpose  intended,  safety,  reduced  cost 
of  installation  and  reduced  cost  of  oper- 
ation and  maintenance,  and  while  a 
variance  in  some  particulars  might  be 
held  to  be  immaterial  and  the  company's 
action  in  refusing  service  unreason- 
able, still  specifications  for  standardiza- 
tion purposes  must  necessarily  be  more 
or  less  arbitrary,  and  in  the  case  under 
review  the  company's  refusal  was  justi- 
fied especially  by  variations  in  the  size 
of  the  equipment. 

Basis  of  Rates  to  Be  Charged  Elec- 
tric Light  and  Power  Company  for 
Energy  from  Irrigation  District. — The 
California  Railroad  Commission  in  a 
decision  approving  an  agreement  en- 
tered into  between  the  Merced  Irriga- 
tion District  and  the  San  Joaquin  Light 
&  Power  Corporation  has  fixed  4.5 
mills  a  killowatt-hour  at  the  plant 
switchboard  as  the  price  the  power 
utility  is  to  pay  the  district  for  elec- 
tric power  to  be  developed  by  the  dis- 
trict at  its  proposed  plant  at  Exchequer, 
Mariposa  County.  With  cost  of  trans- 
mission, including  loss  of  energy,  this 
figure  is  found  comparable  to  the  price 
of  the  exchange  by  the  power  compa- 
nies of  electrical  energy  at  substations. 
In  arriving  at  the  plant  switchboard 
rate  the  commission  adopted  the  prin- 
ciple that  the  value  of  the  power  should 
be  measured  by  the  average  estimated 
cost  of  future  developments  of  stream - 
flow  plants  to  be  constructed  by  power 
conyianies.  Average  cost  of  present 
power  development  based  on  pre-war 
and  war  prices  of  plant  construction 
was  adopted  as  the  best  index  of  future 
costs,  and  according  to  opinions  of  the 
electrical  engineers  of  the  comniis- 
sion  the  price  of  4. .5  mills,  plant  switch- 
board measurement,  should  not  be  sub- 
ject to  future  variation.  Owing  to  the 
rapid  growth  of  the  San  Joaquin  Light 
&  Power  Corporation  the  commission 
found  it  would  have  no  difficulty  in  ab- 
sorbing this  additional  power.  The 
Merced  Irrigation  District  plans  the 
(lovelopment  of  electric  power  as  a  by- 
product of  its  irrigation  system,  by 
which  it  contemplates  the  storage  of 
2r)0,000  acre-feet  by  a  dam  across  the 
Merced  River,  near  Exchequer,  25 
miles  northeast  of  Merced.  At  the 
price  fixed  for  the  25,000-kw.  capacity 
of  the  proposed  plant,  the  commission 
estimated  the  gross  revenue  at  $450,- 
000  a  year.  An  allowance  of  $190,000 
for  operating  expenses  and  fixed 
charges  on  the  power  plant  will  leave 
$260,000  available  to  reduce  the  an- 
nual charges  on  the  irrigation  district 
for  water  development. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Temporary  Rates  .May  Be  Ordered 
I'ending  Investigation. — The  rate-mak- 
ing power  of  the  Oklahoma  Corpora- 
tion Commission  is  not  limited  to  any 
particular  theory  or  method,  declared 
the  Supreme  Court  of  Oklahoma  in  a 
suit  brought  by  the  city  of  Bartlesville 
against  the  commission  to  prohibit  it 
from  authorizing  an  increase  in  gas 
rates,  and  the  commission  may,  if  it 
has  the  necessary  facts  before  it,  pre- 
scribe a  temporary  schedule  of  rates  to 
be  effective  until  it  has  had  time  to 
make  an  investigation  and  a  valuation 
of  the  public  utility's  property.  The 
state's  sovereign  interest  in  the  regu- 
lation of  rates  precludes  the  cities  of 
the  state  from  entering  this  field  by 
charter  provisions  or  otherwise.  (199 
Pac.  396).* 

Contract  Between  Municipality  and 
Public  Utilities  Company  Not  Subject 
to  Review  by  Ohio  Commission.  —  The 

Ohio  Supreme  Court,  in  1  ink  vs.  Pub- 
lic Utilities  Commission,  has  sustained 
the  commission  in  its  refusal  to  take 
jurisdiction  of  a  complaint  filed  with 
it,  pursuant  to  statute,  by  more  than 
2  per  cent  of  the  electors  of  Cleve- 
land against  the  contract  rates  made 
for  steam  and  hot-water  service  by 
the  Cleveland  Electric  Illuminating 
Company.  A  contract,  the  court  holds, 
entered  into  by  the  passage  of  an  ordi- 
nance fixing  the  rates  and  terms  of  a 
designated  product  and  service  for  a 
specified  period  and  by  the  duly  filed 
written  acceptance  thereof  by  the  com- 
pany cannot,  under  the  Ohio  constitu- 
tion, bo  reviewed  by  the  commission. 
(131  N.  E.  796.) 

Incorrect  Statement  to  Workman  that 
Lines  -Are  Not  Charged  Is  Negligence 
— "Casual"     Employment. — In     a     case 

(Porter  vs.  Jlapleton  Electric  Light 
Company)  where  a  workman  was 
severely  burned  by  wires  on  which 
he  was  working  and  which  his  supe- 
rior had  told  him  were  not  charged, 
a  clear  instance  of  negligence  on  the 
part  of  the  company  was  established, 
according  to  the  Supreme  Court  of 
Iowa.  The  victim  of  the  accident, 
being  a  lineman  of  the  telephone  com- 
pany temporarily  "loaned"  to  the  elec- 
tric light  company,  came  under  the 
category  of  a  "casual"  employee  of 
the  latter  company  and,  having  been 
injured  by  its  negligence,  was  entitled 
to  sue  for  damages  instead  of  proceed- 
ing under  the  workmen's  compensation 
law.    (183  N.  W.  803.) 


•Thp  left-hand  n>mibers  rofor  to  tho 
volume  iind  the  rlfrlit-hanrt  numbers  to  the 
page  ot  the  National  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


C.  Ernest  Greenwood,  the  newly  ap- 
pointed chairman  of  the  Merchandise 
Sales  Bureau,  X.  E.  L.  A.,  is  widely 
known   in   the   central-station   field   for 


his  work  in  the  national  organization 
and  in  the  Edison  Electric  Illuminating 
Company  of  Boston,  where  he  is  super- 
intendent of  the  sales  department  and 
editor  nf  Ed'son  Life,  the  company's 
monthly  publication  for  employees.  Mr. 
Greenwood  was  born  in  Boston  in  1880 
and  was  graduated  from  Harvard  Col- 
lege in  1904.  In  May,  190*5,  he  entered 
the  electrical  industry  as  a  special  agent 
of  the  Boston  Edison  company,  .\fter 
about  two  years'  work  on  the  standard- 
ization of  contracts  with  customers  and 
other  related  tasks,  he  was  transferred 
to  the  statistical  department.  This 
was  followed  by  field  service  for  the 
sales  department,  including  district 
agency  duties  and  work  on  isolated 
plants.  About  nine  years  ago  he  was 
made  editor  of  Edismi  Life,  which  was 
then  being  established  by  the  company 
on  broader  foundations,  and  his  faithful 
service  to  this  periodical  in  the  midst  of 
other  tasks  of  increasing  responsibility 
ha.s  been  a  potent  factor  in  its  high 
reputation  as  a  company  publication. 
Since  1916  he  has  been  at  the  head  of 
the  appliance  department,  the  activities 
of  which  include  the  promotion  and  sale 
of  socket  devices  throughout  the  com^ 
pany's  territory  of  more  than  600 
square  miles.  During  the  last  five 
years  Mr.  Greenwood  has  been  very 
active  in  association  committee  work. 
He  was  a  member  of  the  electric  range 
committee  for  three  years  and  has  been 
chairman  of  the  committees  on  electric 
shop  management  and  of  merchandise 
sales  of  the  Merchandise  Sales  Bureau, 


as  well  as  chairman  of  the  New  England 
N.  E.  L.  A.  Commercial  Section,  presi- 
dent of  the  Boston  Edison  Company 
Section  of  the  X.  E.  L.  A.,  and  for  the 
last  two  years  vice-chairman  of  the 
Merchandise  Sales  Bureau.  He  has 
also  served  as  treasurer  of  the  Edison 
Employees'  Club.  He  is  a  member  of 
the  Engineers'  and  Harvard  Clubs  of 
Boston  and  of  the  Hunnewell  Club  of 
Newton. 

Prof.  Harold  .1.  Lockwood  has  re- 
signed as  instructor  in  physics,  electri- 
cal engineering  and  other  subjects  at 
Lafayette  College,  Easton,  Pa.,  to  be- 
come professor  of  electrical  engin3ering 
at  the  Thayer  School  of  Civil  Engineer- 
ing, Dartmouth  College,  Hanover,  N.  H. 

.Joseph  F.  Becker,  who  has  been  ap- 
pointed chairman  of  s.  new  N.  E.  L.  A. 
committee  to  promote  electrically 
equipped  furniture,  is  sales  manager  of 
the  United  Electric  Light  &  Power 
Company  of  New  York  City,  which  po- 
sition he  has  held  since  1910.  Pre- 
vious to  that  he  was  associated  with  the 
Brooklyn  Edison  Company.  His  first 
connection  with  that  company  was  in 
1898  as  meterman.  From  that  post  he 
rose  rapidly  to  superintendent  of  the 
meter  department,  later  being  ap- 
pointed general  agent  for  the  company, 
which  position  ho  held  until  he  ac- 
cepted his  present  appointment.  Mr. 
Becker's  activities   in   the   N.   E.   L.   A. 


James  T.  Hutchings,  who  recently  re- 
signed as  president  and  general  man- 
ager of  the  Rochester  Gas  &  Electric 
Company  to  become  assistant  general 
manager  of  the  United  Gas  Improve- 
ment Company  of  Philadelphia,  has 
been  appointed  general  manager  of 
that  company.  Mr.  Hutchings  was  as- 
sociated with  the  Rochester  Railway  & 
Light  Company  from  June,  1904,  to 
April,  1920,  advancing  from  the  posi- 
tion of  superintendent  of  the  electri- 
cal department  to  general  manager, 
vice-president  and  president.  During 
this  sixteen-year  period  he  was  largely 
responsible  for  the  physical  growth  of 


are  well  known.  He  was  chairman  of 
the  Commercial  Section  in  1916.  He 
has  also  been  closely  identified  with  the 
activities  of  the  Sales  Managers'  Asso- 
ciation and  was  chairman  of  that  organ- 
ization in  1917. 


the  Rochester  company.  Previous  to 
his  Rochester  association  Mr.  Hutch- 
ings was  associated  with  the  Philadel- 
phia Electric  Company  and  before  that 
with  the  Germantown  (Pa.)  Electric 
Light  Company  as  assistant  superin- 
tendent in  1890.  He  was  born  in 
Amherst,  Mass.,  on  Feb.  18,  1869,  and 
was  graduated  from  the  Massachusetts 
Agricultural  College  at  that  place  in 
1889. 

Charles  F.  Backstrand,  until  re- 
cently assistant  district  manager  of  the 
Holton  Power  Company,  El  Centro, 
Cal.,  is  now  associated  with  Howard  F. 
Ross  in  the  Riverdale  (Cal.)  Electric 
Company. 

Frank  M.  Tail  and  Mrs.  Tait  are  re- 
ceiving messages  of  sympathy  from 
their  many  friends  owing  to  the  death 
of  their  only  child  Frank  M.  Tait.  Jr., 
on  Sept.  17.  Mr.  Tait  is  now  associated 
with  the  Anthony  Brady  estate  and  is 
well  known  in  the  electrical  industry, 
having  served  as  president  of  tho 
N.  E.  L.  A. 

F.  R.  Winders,  electrical  engineer  of 
the  Railroad  Commission  of  Wisconsin, 
has  obtained  a  three  months'  leave  of 
absence  in  order  to  assist  tho  joint 
committee  of  ail  Ohio  utilities  working 
on  the  compilation  of  rules  for  over- 
head-line construction  to  comply  with 
state  regulations  requiring  the  Ohio 
Public  Utilities  Commission  to  put  such 
rules  in  eflFect  not  later  than  six  months 
from   Aug.   1,   192L 
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H.  S.  Cooper  has  resigned  as  secre- 
tary of  the  Southwestern  Electrical  and 
Gas  Association,  to  take  effect  as  soon 
as  a  successor  can  be  selected,  after 
which  he  expects  to  take  a  inuch-needed 
i-est.  Mr.  Cooper  has  been  secretarj-  of 
the  association  for  the  past  nine  years 


and  has  earned  for  himself  the  reputa- 
tion of  having  made  the  Southwestern 
association  of  unusual  value  to  the 
member  companies  and  of  making  the 
meetings  extremely  interesting.  He 
was  one  of  those  who  started  the  asso- 
ciation back  in  1904,  having  been  nresi- 
dent  of  it  and  always  active  in  its  de- 
velopment even  before  he  became  secre- 
tary. Before  becoming  secretai'y  of  the 
association  he  had  been  engaged  for  a 
number  of  years  in  the  Southwest  in 
utility  and  engineering  work.  In  addi- 
tion to  his  association  duties  he  has  for 
the  past  six  years  been  engaged  in  the 
practice  of  consulting  engineering  in 
the  utility  field.  Mr.  Cooper  was  born 
in  18,')6  and  at  the  ago  of  twenty  en- 
gaged in  the  manufacture  of  agricul- 
tural equipment  in  the  South,  shortly 
afterward  entering  the  electrical  field. 
In  1893  he  was  appointed  manager  of 
the  Schenectady  (N.  Y.)  properties  of 
the  Electric  Development  Company,  and 
after  placing  the  electric  lighting,  gas 
and  railway  utilities  there  on  a  paying 
basis  he  directed  the  rehabilitation  of 
the  Ithaca  (N.  Y.)  Railway.  He  later 
joined  the  staff  of  the  Development 
Company  of  New  York  City,  preparing 
critical  reports  on  electrical  projects 
for  clients.  In  1904  he  became  general 
manager  of  the  Galveston  City  Rail- 
way, continuing  until  1910  with  that 
company's  successor,  the  Galveston 
Electric  Company,  .^t  that  ffme  he 
was  retained  to  supervise  the  design 
and  construction  of  the  Galvez  Hotel 
at  Galveston.  In  1912  he  became  secre- 
tary of  the  Southwestern  Gas  &  Elec- 
tric Association. 

E.  D.  Kilburn.  vice-president  and 
general  manager  of  the  Westinghouso 
Electric  International  Company,  has 
left  New  York  for  a  trip  to  Mexico. 
While  there  Mr.  Kilburn  will  make  a 
survey  of  general  business  conditions. 


He  looks  forward  to  considerable  ex- 
pansion in  the  electrical  industry  in 
that  country. 

F.  W.  Burmeister  of  the  fan  sales 
department  of  the  Robbins  &  Myers 
Company  has  been  appointed  assistant 
sales  manager  of  the  fan  department. 

\V.  Wilder,  formerly  of  the  Steel  & 
Tube  Company  of  America  and  the  -M- 
lis-Chalmers  Company,  has  become  as- 
sociated with  the  Elliott  Company  of 
Pittsburgh,  and  will  make  his  head- 
quarters at  its  Pittsburgh  office,  cover- 
ing surrounding  territory  in  the  inter- 
est of  the  products  manufactured  by 
that  company  with  spedal  regard  to 
promoting  the  sale  of  Elliott-Ehrhart 
condensers. 

Daniel  R.  W.  Murdock,  who  has  been 
made  chairman  of  the  new  Radio  Sec- 
tion of  the  Associated  Manufacturers 
of  Electrical  Supplies,  is  a  partner  in 
the  long-established  house  of  the  Wil- 
liam J.  Murdock  Company,  Chelsea, 
Mass.,  manufacturer  of  electrical  spe- 
cialties and  protlucer  of  telephone  and 
radio  apparatus.  Mr.  Murdock  was 
born  thirty-nine  years  ago  at  Charles- 
town,  Mass.,  and  after  receiving  in- 
struction in  the  Boston  schools  entered 
t^e  manufacturing  field  at  Boston  in 
close  association  with  his  elder  brother, 
William  J.  Murdock,  founder  of  the  or- 
ganization above  mentioned.  In  1900 
the  firm  moved  from  Boston  to  Chelsea, 
and  about  1904  it  enlarged  its  produc- 


tion facilities  to  include  radio  appa- 
ratus. After  a  period  of  factory  expe- 
rience Mr.  Murdock  began  to  devote  his 
attention  to  sales  work,  and  he  now  has 
charge  of  that  branch  of  the  business. 
He  is  also  the  company's  treasurer. 
The  organization  of  sales  offices  at  San 


D.   R.   W.   MURDOCK 


Francisco  and  New  York  has  been  car- 
ried out  by  him  in  this  connection.  He 
is  a  member  of  the  Institute  of  Radio 
Engineers  of  America  and  the  Radio 
Club  of  America. 


Silas  C.  Linbarger.  ceramic  engineer 
for  the  Carborundum  Company,  died 
Sept.  10  at  his  home  in  Niagara  Falls, 
N.  Y.  He  had  been  with  the  Carborun- 
dum Company  since  December,  1915. 

Horace  M.  Briggs,  for  twenty-four 
years  in  the  power  engineering  sales 
service  of  the  Edison  Electric  Illumi- 
nating Company  of  Boston,  died  at  his 
home  near  that  city  Sept.  6  after  a 
brief  illness.  Mr.  Briggs  was  born  at 
Canton,  Mass.,  in  1853  and  as  a  young 
man  was  employed  by  the  Gold  &  Stock 
Ticker  Telegraph  Company  of  New 
York  in  the  line  and  trouble  handling 
departments.  After  a  term  of  employ- 
ment in  various  electrical  manufactur- 
ing and  sales  organizations,  Mr.  Briggs 
joined  the  commercial  department  of 
the  Boston  Electric  Light  Company,  and 
he  continued  with  the  Boston  Edison 
Company  when  the  two  utilities  were 
consolidated.  Mr.  Briggs  had  much  to 
do  with  the  commercial  engineering 
problems  involved  in  the  substitution  of 
central-station  for  isolated-plant  serv- 
ice in  the  Boston  territory  and  will  be 
kindly  remembered  by  a  very  large 
group  of  electrical  men  in  eastern 
Massachusetts  utility  circles. 

Charles  W.  Davis,  vice-president  and 
general  sales  manager  of  the  standard 
Underground  Cable  Company,  Pitts- 
burgh, Pa.,  died  Sunday,  Sept.  11,  in 
the  Memorial  Hospital,  New  York.    He 


had  been  in  failing  health  for  several 
years  and  had  gone  to  New  York  for 
special  medical  treatment.  Mr.  Davis 
was  born  in  Pittsburgh  forty-eight 
years  ago  and  was  educated  at  the 
Western  University  of  Pennsylvania, 
now  the  University  of  Pittsburgh,  and 
at  the  Massachusetts  Institute  of  Tech- 
nology. His  connection  with  the  Stand- 
ard Underground  Cable  Company  begun 
shortly  after  his  graduation  from  col- 
lege, or  about  1899,  at  which  time  he 
was  employed  by  the  company  as  con- 
struction engineer  on  a  large  cable  in- 
stallation in  Mexico  City.  Later  he  be- 
came superintendent  of  construction 
and  manager  of  the  central  sales  de- 
partment, continuing  in  these  positions 
until  1915,  when  he  was  elected  vice- 
president  in  charge  of  the  general  sales, 
construction  and  accessories  depart- 
ments. Mr.  Davis  was  well  known  in 
the  electrical  industry  as  an  expert  on 
the  design,  manufacture  and  installa- 
tion of  electric  cables  and  acessories, 
and  had  contributed  largely  to  the  de- 
velopment of  the  art  by  his  investigra- 
tions  and  occasional  technical  papers 
and  by  his  many  inventions  dealing  with 
improvements  in  methods  of  cable  con- 
struction, installation  and  operation. 
He  was  a  member  of  the  -■Vmerican  In- 
stitute of  Electrical  Engineers,  the 
Pittsburgh  Club,  the  Edgeworth  Club 
and  the  Allegheny  Country  CTub  of 
Sewickley,  Pa. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Wire  Producers  to  Furnish  Statistics 
to  Department  of  Commerce 

REPRESENTATIVES  of  thirty-four  bare  and  insulated 
copper-wire  manufacturers  met  at  the  Hotel  Commo- 
dore, New  York,  on  Sept.  13  to  discuss  the  advisability  of 
asking  the  Department  of  Commerce  to  include  wire  pro- 
duction statistics  in  its  "Monthly  Survey  of  Current  Busi- 
ness." The  meeting  was  called  at  the  suggestion  of  L.  S. 
Horner,  vice-president  of  the  Acme  Wire  Company,  who 
presided. 

About  two-thirds  of  those  present  voted  to  furnish  the 
necessary  figures,  three  objected,  and  the  rest  preferred  to 
defer  decision  until  they  had  had  more  time  to  consider  the 
matter.  Prior  to  the  meeting  Mr.  Horner  received  from  a 
few  wire  manufacturers  who  could  not  be  represented  let- 
ters commending  the  idea  of  the  meeting.  There  was 
every  assurance  at  the  meeting  that,  provided  the  Depart- 
ment of  Commerce  would  collect,  tabulate  and  print  such 
wire  statistics,  at  least  60  per  cent  of  the  copper-wire  pro- 
ducers of  the  country  would  be  represented  at  the  very 
outset. 

W.  M.  Steuart,  director  of  the  Department  of  Commerce, 
who  is  director  of  the  survey,  was  present  and  described 
the  department's  plan  and  method  of  working.  Statistics 
are  furnished  at  the  department's  request.  These  are  tabu- 
lated and  printed  monthly,  and  individual  reports  are  kept 
entirely  confidential. 

Wire  manufacture  divides  itself  naturally  into  four  groups 
— bare,  rubber-covered,  weatherproof  and  magnet.  For  each 
of  these  it  has  been  proposed  to  gather  monthly  statistics 
on  production,  stocks  and  shipments.  The  definite  form  of 
report  which  the  manufacturers  will  recommend  to  the  De- 
partment of  Commerce  is  now  under  consideration  by  a  com- 
mittee composed  of  H.  D.  Keresey,  Anaconda  Copper  Mining 
Company,  representing  the  bare-wire  group;  Edward  Saw- 
yer, Atlantic  Insulated  Wire  Company,  representing  the 
rubber-covered  wire  group;  L.  S.  Horner,  Acme  Wire  Com- 
pany, representing  the  magnet-wire  group  and  W.  K. 
Field,  Phillips  Wire  Company,  representing  the  weather- 
proof-wire group.  This  committee  of  four  selected  LeRoy 
Clark,  Safety  Insulated  Wire  &  Cable  Company,  as  chair- 
man. 

Two  Sizes  of  Oiling  Fans  Felt  to 
Cover  Requirements 

FAN  manufacturers  are  satisfied  that  there  should  be 
two  standardized  sizes  of  ceiling  fans,  it  was  brought 
out  at  the  Hot  Springs  convention  of  the  P'an  Motor  Sec- 
tion of  the  A.  M.  E.  S.,  held  early  this  month.  Heretofore 
it  was  thought  that  the  fan  with  56-in.  sweep  would  satisfy 
all  demands  that  would  be  made  for  this  type  of  ceiling 
fan.  It  is  true  that  there  are  sizes  a  few  inches  under 
and  a  few  inches  above  this  figure  that  arc  still  being 
made,  but  the  tendency  in  manufacture  is  decidedly  toward 
this  .56-in.  size,  which  has  been  set  as  a  standard  for  this 
type  of  fan.  "The  factor  of  cost  of  change-over  is  said  to 
be  holding  up  complete  compliance  with  the  standard  at 
this  time. 

It  is  felt  that  there  is  a  need  for  a  ceiling  fan  with  40- 
in.  sweep,  or  just  under  this  figure,  and  the  manufacturers 
represented  at  the  meeting  have  decided  to  go  into  thi.-i 
matter  and  determine  on  a  size  which  will  best  suit  the 
requirements.  A  maximum  of  40  in.  is  thought  to  be 
enough.     The  demand  for  this  size  comes  particularly  from 


the  Southern  territory,  where  smaller  rooms  and  narrower 
halls  and  passageways  than  ai-e  found  in  other  parts  of 
the  country  have  been  a  deciding  factor  in  the  use  of 
ceiling  fans.  No  standard  has  been  determined  upon,  but 
it  is  expected  that  in  the  near  future  the  result  of  ex- 
periments by  manufacturers  will  point  the  way  to  the  size 
best  suited. 

Higher  Steel-Sheet  Base  Does  Not 
Affect  Electrical  Sheets 

TOWARD  the  end  of  last  week  most  of  the  prominent  in- 
dependent manufacturers  of  sheets  advanced  their  prices 
$5  per  ton.  Black  sheets  went  from  2.75  cents  to  3  cents, 
galvanized  from  3.75  cents  to  4  cents,  and  blue  annealed 
from  2.25  cents  to  2.5  cents  per  pound,  Pittsburgh  base. 
Considerable  booking  was  done  before  the  old  price  was 
cleared  off  the  boards.  At  this  time  of  writing  the  leading 
sheet  producer  has  not  made  any  advance  in  price  to  the 
new  bases  taken  by  the  independents. 

As  far  as  can  be  learned,  there  has  been  no  advance  in 
electrical  steel  sheets  for  magnetic  use.  This  market  is 
still  quiet,  although  it  is  reported  better  than  it  was  in  the 
early  summer.  Under  this  condition  it  is  considered  un- 
likely that  a  higher  price  will  be  placed  on  it  at  this  time 
unless  it  reacts  in  that  direction  through  the  influence  of 
the  general  sheet  market. 


Electric  Furnace  Market  Good  in 
Some  Quarters 

WITH  the  generally  recognized  low  volume  of  operation 
of  the  steel  and  iron  mills  and  also  of  the  brass  mills 
ihroughout  the  months  of  this  year  to  date,  it  would  not  be 
surprising  to  find  the  electric  furnace  industry  on  a  rather 
low  basis  also.  To  an  extent  and  in  some  quarters  this  is 
the  case,  but,  on  the  other  hand,  certain  manufacturers  of 
this  equipment  report  a  satisfactory  volume  of  business  in 
both  ferrous  and  non-feiTOUs  furnaces  throughout  the  past 
.spring  and  summer. 

The  condition  of  the  steel  mills  and  brass  mills  has  gen- 
erally been  considered  to  act  as  a  barometer  for  the  electric 
furnace  market.  With  steel  and  iron  mills  operating  this 
year  at  around  10  to  20  per  cent  of  capacity  and  many  of 
them  shut  down  for  rather  long  periods,  the  ferrous  fur- 
nace business  did  not  flourish  in  its  entirety.  Some  steel 
plants  took  that  slack  time  to  rehabilitate  their  properties 
and  to  put  in  more  economical  methods  of  steel  production, 
and  certain  furnace  makers  picked  up  some  good  business. 
As  this  business  was  limited  this  summer,  it  is  to  be  ex- 
pected that  reports  should  be  received  showing  from  sev- 
eral sources  rather  a  quiet  market. 

The  important  factor  to  consider  at  this  time,  it  would 
;  eem,  is  the  returning  activity  of  the  steel  mills.  Furnace 
manufacturers  report  a  great  number  of  inquiries  for  in- 
.^tallations,  showing  that  the  steel  mills  are  alive  to  the 
fact  that  a  higher-quality  product  is  being  demanded  and 
a  lower  price  is  being  sought  by  the  trade.  Considering 
this  fact  of  quality  and  price,  the  manufacturers  are  look- 
ing forward  to  a  very  strong  market  in  the  future,  which 
should  show  .some  signs  of  life  this  fall  In  .some  quarters 
r)f  this  industry  a  turn  toward  better  business  was  noticed 
in  .Tuly. 

A  return  of  business  in  general  seems  to  be  the  awaited 
signal  that  will  start  off  a  good  number  of  steel  mills  in 
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the  actual  purchase  of  electric  furnaces.  They  already 
have  their  fipures  on  ijosts  and  installation.  At  the  present 
time  steel  ingot  production  has  increased  to  about  33  per 
cent  of  capacity,  whereas  in  July  it  was  about  21  per  cent. 
This  in  itself  is  indication  of  a  returning  market.  One  man- 
ufacturer feels  that  economies  of  production  rule  the  mar- 
ket when  he  says:  "A  properly  designed,  ruggedly  con- 
structed electric  furnace  for  brass,  aluminum,  gray  iron 
or  steel  is  an  economically  correct  implement  for  competi- 
tive production  of  high-class  metal,  and  consequently  at  the 
present  time,  when  competition  is  keen  in  all  metal  trades, 
should  receive  remarkable  attention  from  all  industries  em- 
ploying melting  apparatus." 

The  export  market  is  one  which  also  gives  promise  of  a 
bright  future.  Canada  and  some  of  the  European  nations 
stand  out  quite  prominently  in  this  respect. 


School  Installations  Providing  Field  for 
Lighting  Fixtures 

ONE  of  the  most  promising  markets  in  the  lighting  fix- 
ture field  at  present  would  appear  to  be  that  of  light- 
ing fixtures  for  school  buildings.  Reports  have  recently 
been  received  from  several  sections  of  the  country  show- 
ing activity  in  that  direction  in  various  local  instances.  The 
field  seems  to  be  peculiarly  fitted  for  the  application  of 
unit  lighting  fixtures,  and  certain  manufacturers  have  been 
putting  the  situation  squarely  up  to  local  contractors  to 
go  out  and  sell  the  equipment. 

One  manufacturer  of  unit  lighting  fixtures  attributes 
the  demand  for  school  lighting  equipment  both  to  a  normal 
increase  in  population,  necessitating  additional  school  facili- 
ties each  succeeding  year,  and  to  the  lack  of  building; 
activity  during  the  last  five  years,  both  factors  combining 
to  create  an  actual  shortage  of  school  facilities.  Because 
of  high  construction  charges  new  facilities  are  not  in  all 
cases  being  provided,  and  this  is  leading  to  longer  school 
periods  in  the  day  and  even  to  night  classes.  At  the  same 
time  additional  advantages  are  being  offered  for  night 
school  work  through  organizations  not  directly  affiliated 
with  the  educational  institutions,  and  this  is  requiring  the 
use  of  more  room  for  night  periods.  In  addition,  unused 
portions  of  buildings  are  being  put  to  use  for  educational 
classes. 

With  the  coming  of  shorter  days  and  the  increasing  use 
of  educational  buildings  during  periods  when  artificial  il- 
lumination is  necessary  it  would  seem  that  manufacturers 
and  distributers  of  suitable  lighting  equipment  should  bon  I 
additional  efforts  in  this  direction  through  local  electrical 
contractors. 

Iron  Conduit  Reduced  in  Price 
Nearly  7  per  Cent 

RIGID  iron  conduit  reacted  to  a  further  price  drop  on 
■  Sept.  16.  Card  48  was  issued  as  of  that  date,  placing 
discounts  four  points  higher.  In  carload  lots  J-in.  black 
now  takes  45  per  cent  and  i-in.  white  takes  39  per  cent 
discount.  These  figures  are  the  same  as  those  issued  under 
date  of  Feb.  1.5,  1917,  showing  pipe  to  be  back  to  where  it 
was  four  and  one-half  years  ago.  Meanwhile  the  discounts 
have  been  reduced  to  a  low  figure  of  21  per  cent — a  record 
high  price  in  May,  1917,  since  which  time  they  have  tended 
upward  to  the  present  figure. 


General  Electric  Orders  at  the  Rate  of 
Approximately  SI 8(),0()0,()00 

IN  A  LETTER  to  the  stockholders  of  the  General  Elec- 
tric Company,  dated  Aug.  27,  Charles  A.  Coffin,  chair- 
man of  the  board  of  directors  of  that  company,  states  that 
the  yearly  rate  of  orders  received  for  the  first  thirty-three 
weeks  in  1921  is  $180,440,000.  Following  this  statement, 
it  was  officially  pointed  out  to  a  representative  of  the  Elec- 
trical World- that  orders  to  date  are  approximately  at  this 
same  figure.  Considering  the  fact  that  business  placed 
with  this  company  during  the  successive  weeks  of  this  year 


has  been  in  general  on  a  downward  trend,  present  condi- 
tions seem  to  indicate  that  buying  is  again  on  a  slightly 
upward  curve. 

The  apparatus  market,  it  was  pointed  out,  is  the  one 
uncertain  market  today.  Financing  of  public  utilities 
through  the  seven  months  of  this  year  to  date  has  amounted 
to  over  $346,500,000,  of  which  nearly  85  per  cent  is  new 
capital  and  the  remainder  is  for  refunding.  The  utilities 
have  been  especially  successful  in  the  marketing  of  these 
securities  to  such  an  extent  that  virtually  the  entire  issues 
have  been  taken  up.  It  would  appear  from  this  that  the 
central-station  companies  have  the  money  in  hand  for  ex- 
pansion, but  that  so  far  very  little  of  it  is  going  into  new 
electrical  apparatus  and  equipment.  It  was  brought  out 
that  manufacturing  capacity  on  this  electrical  equipment 
will  not  be  in  excess  when  the  utilities  again  enter  the 
market  to  fill  their  apparatus  and  equipment  needs,  in 
many  cases  quite   pressing. 


Electrical  Materials  Little  Aflfected  by 
Higher  Cotton  Prices 

WITH  the  higher  cotton  prices  which  have  been  hold- 
ing quite  steadily  for  the  past  two  weeks  at  just 
around  20  cents  a  pound,  there  has  been  some  inquiry  as  to 
whether  or  not  certain  electrical  materials  containing  cotton 
have  reacted  to  higher  levels  or  are  liable  to  go  there  in 
the  near  future.  So  far  as  can  be  learned,  there  has  been 
no  advance  in  general.  The  exceptions  found  are  in  flat 
insulations.  Certain  woven  white  tapes  have  been  marked 
up  4  per  cent,  and  one  brand  of  sheet  varnished  cambric 
is  reported  15  per  cent  higher.  No  change  was  not«fd  in 
varnished  cambric  tape,  insulated  wires  and  cables  or  non- 
metallic  flexible  conduit.  Local  reports  of  higher  prices 
on  loom  and  insulated  wire  are  undoubtedly  the  result  of 
local  conditions  in  distributing  channels 


Metal  Market  Situation 

COPPER  is  holding  its  position  as  far  as  the  price  is 
concerned,  although  demand  is  quite  light.  There  are 
some  orders  coming  through,  it  is  true,  but  the  tonnages  are 
small.  Producers  are  sitting  tight  on  12.25  cents  per  pound, 
delivered  for  September,  but  in  some  quarters  this  price  i^ 
being  extended  into  the  first  half  of  October.  The  outside 
market  is  a  trifle  easier,  and  quotations  here  are  about  on 
the  basis  of  12.25  cents  delivered,  a  slight  recession  since 
last  week.  Export  prices  f.a.s.  New  York  are  12.12J  cents 
for  electrolytic,  but  tlie  demand  is  for  copper  nearer  12 
cents. 

Another  advance  in  price  of  lead  was  announced  on  Sept. 
20  by  the  American  Smelting  &  Refining  Company.  This 
was  a  five-point  jump,  bringing  the  New  York  price  to  4.65 
cents.  Producers  and  outside  markets  are  reported  well 
sold  up  for  several  weeks  under  a  well-distributed  demand. 
The  zinc  market  continues  its  slight  improvement. 


NEW   YORK   METAL   MARKET   PRICES 

.■v-pi.  13.  1921  Srpi    20.  I'>2I 

Copper                                                                                £         s      d  £        ?        d 

London,  standunl  ^|H>l                                        68        17     6  67      IS      0 

f>nt^  per  Pounil  Cents  per  I'ound 

Prime  Lake                                                               12  25  I J  25 

Klectroljtic                                                               12  25  12  25 

Casting 11  75  1 1  75 

Wircbasc 1)50  13  75 

Lead.  .\m.  S.  *  R.  Co.  price «  60  4  65 

Anlimonj- 4  45  4  45 

Nickel,  ingot 41.00  41.00 

Sheet  line,  f.  o.  b.  smelter 10.00  10  00 

Zinc,  spot 4  70  4  67i 

Tin.  Slraits 26  75  "tb  iO 

.Muminum.  98  to  99  per  cent                                     24  50  24  50 

OLD  METALS 

Cent."  per  Pound  Cents  per  Pound 

Hca\-\- copper  and  wire 9  50-10  00  9  621—10   121 

Brass',  hea%-j- 4  50  —  4  75  *  U  -  ^  °° 

Brass.light  3  75—400  4.00  —  425 

Lead.heaxT 3  371-3  50  3  371—  3  «} 

ZincoldsCTsp 2  00  —  2  37J  2  00  —  2.J71 
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The  Week 

IN  TRADE 


Prices    When    Quoted    Are    Those  PrevaiUng  at   the 

Opening  of  Business  on  Monday    of  This    Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  all  Eastern  Points 


AS  A  WHOLE  a  slow,  steady  improvAnent  in  buying  on 
xi.  the  part  of  the  contracting:  and  jobbing  trades  is  re- 
ported this  week.  Emphasis  is  laid  on  absence  of  speed 
and  the  condition  is  regarded  as  healthy.  Wiring  materials 
are  moving  better  in  such  sections  as  those  tributary  to 
New  York,  Boston,  Chicago,  St.  Louis  and  Atlanta,  and 
appliances  seem  to  have  taken  a  new  lease  of  life  in  those 
districts.  The  Northwest  reports  a  satisfactory  recovery 
in  business  and  in  tone  and,  with  excellent  wheat  and 
apple  crops  reported,  trade  recovery  is  expected  to  be 
even  greater  in  the  fall.  The  Intermountain  region  is  ex- 
pecting a  better  recovery  through  government  agricultural 
loans  now  in  progress  of  allotment. 

In  the  Southeastern  States  the  cotton  prices  arc  stimu- 
lating sales  of  all  commodities,  especially  in  rural  districts. 
St.  Louis  jobbers  are,  it  appears,  getting  a  better  net  profit 
than  they  were  a  few  months  ago. 

Lower  prices  are  shown  in  rigid  conduit  and  higher  prices 
in  knobs  and  tubes  and  in  some  cotton  tapes  and  sheet 
varnished  cambric. 


NEW  YORK 

Conditions  in  the  electrical  trade  continue  to  improve, 
and  the  general  impression  among  the  jobbers  is  that  the 
low  point  is  definitely  passed  and  a  steady  but  gradual  re- 
covery is  under  way.  An  encouraging  sign  is  the  increase 
not  only  in  the  number  but  in  the  size  of  individual  orders 
received  by  jobbers.  Contractors  and  dealers  appear  to  have 
more  confidence  and  to  a  limited  extent  are  replenishing 
their  depleted  stocks  of  w^ring  material.  Several  sales  of 
conduit  in  carload  lots  to  contractors  have  been  made,  and 
one  jobber  reports  the  sale  of  100,000  ft.  of  flexible  armored 
conductor  to  a  contractor  who  expressed  the  belief  that  pres- 
ent prices  are  at  the  bottom.  The  demand  for  wiring  ma- 
terial of  all  kinds  has  increased,  not  to  such  an  extent  as 
to  cause  any  shortage,  but  it  has  shown  a  gi-adual  and 
healthy  improvement. 

Collections  remain  about  as  last  reported.  Except  for 
that  class  of  outstanding  accounts  which  are  chronically 
slow,  collections  are  running  thirty  to  sixty  days.  With  the 
increased  activity  in  the  trade  electrical  credit  men  are 
watching  the  opening  of  new  accounts  very  carefully. 

Conduit. — Announcement  by  the  manufacturers  of  new 
discounts  on  conduit  which  became  effective  last  week  has 
lowered  the  price  on  the  larger  sizes.  Jobbers'  prices  are 
quoted  under  the  new  discount  as  follows:  For  J  in.  black 
pipe  in  2,.500  ft.  lots.  $.54.7.5;  3  in.,  $70.79,  and  1  in.,  $101,42 
per  1,000  ft.  Galvanized  pipe  in  the  same  sizes  is  quoted  at 
$59..59,  $77.34  and  $111.11  per  1,000  ft.  Demand  continues 
to  be  fair  and  a  few  sales  of  carload  lots  have  been  re- 
ported.    Stocks  are  good  in  most  sizes. 

Flexible  Armored  Conductor. — Buying  of  flexible  con- 
ductor continues  steadily,  and  there  are  indications  of  a 
general  belief  that  prices  this  week  have  touched  bottom. 
No.  14,  two-wire,  single-strip  is  quoted  at  $4.3  per  1,000  ft. 
in  lots  of  that  quantity,  and  double  strip  at  $44.50  per  1,000 
ft.    .Tobbers'  stocks  arc  fair  to  good. 

Rubber  Covered  Wire.^ — Recent  strength  in  copper  quota- 
tions has  tended  to  steady  the  price  of  wire.  No.  14  rubber 
covered  in  5,000-ft.  lots  is  quoted  at  $6  to  $3.25  per  1,000 
ft.  Demand  shows  little  improvement  and  buying  is  all  of 
a  hand-to-mouth  nature.  Jobbers'  stocks  are  good  and  in 
some  cases  large. 


Metal  Molding. — No  price  changes  are  reported  this  week. 
The  three-wire  size  is  quoted  at  $5.60  per  100  ft.  in  1,000 
ft.  lots.  Demand  is  fair  and  stocks  as  a  rule  are  small. 
■  Loom. — The  relative  small  demand  for  this  material  in 
this  territory  keeps  stocks  low.  Although  cotton  has  in- 
creased, no  change  has  been  announced  in  the  quotations 
on  loom.  The  7/32-in.  size  is  quoted  at  $19.25  and  $19.80 
and  the  1/4-in.  size  at  $21  to  $21.60  per  1,000  ft.  in  1,000 
ft.  lots. 

Heating  Appliances. — These  devices  are  moving  better 
than  at  any  time  during  the  summer,  but  no  orders  for  holi- 
day trade  have  appeared.  Dealers  seem  to  be  reluctant  to 
put  in  stocks  of  any  appliances  but  those  which  afford  a 
quick  turnover.  Jobbers  state  that  there  is  still  a  shortage 
of  some  makes  of  flatirons  and  also  a  scarcity  of  curling 
irons.  Stocks  of  other  appliances,  while  sufficient  to  meet 
current  demand,  are  not  large. 

Porcelain. — Effective  Sept.  12,  prices  on  porcelain  kmobs 
and  tubes  were  increased  in  price  about  25  per  cent.  The 
discounts  were  lowered  5  points. 


CHICAGO 

Some  improvement  has  been  noted  in  the  past  week  by 
jobbers  and  by  manufacturers,  who  report  a  considerable 
increase  in  inquiries  of  all  sorts  though  orders  continue  to 
lag  behind.  The  inquiries  include  almost  the  whole  line  of 
"contractors'  supplies  and  indicate  that  interest  in  construc- 
tion is  awakening  in  spite  of  the  fact  that  not  much  actual 
work  is  being  started.  Retail  buying  sustains  the  improve- 
ment noted  last  week,  with  sales  of  washing  machines, 
vacuum  cleaners  and  ironers  holding  up  fairly  well. 

The  building  boom  which  in  some  quarters  was  confi- 
dently expected  to  follow  the  Landis  decision  has  struck 
an  unexpected  snag  in  the  failures  of  several  groups  of 
workers  to  abide  by  the  award  and  the  refusal  of  the  arbi- 
trator to  grant  a  rehearing  while  the  men  are  on  strike. 
The  steel  market  locally  has  relapsed  into  a  state  of  coma 
following  the  recent  flurry  of  railroad  buying,  which  failed 
to  last.  To  counteract  this  outlook  there  has  been  a  notice- 
able upturn  in  agricultural  lines,  as  shown  by  the  liquida- 
tion of  excessive  loans  by  country  banks. 

Wire. — The  market  is  firmer,  with  quotations  ranging 
from  a  15-cent  to  a  151-cent  base  for  bare  wire.  Inquiries 
have  increased  and  a  few  good  orders  are  reported.  The 
movement  of  rubber-covered  wire  is  slow  and  No.  14  may 
be  obtained  in  2,500-ft.  quantities  at.  $6  per  1,000  ft.  Weath- 
ei-proof  wire  sales  are  fair  and  are  being  made  at  16  cents 
per  pound  in  1,000-Ib.  lots 

Non-Metallic  Flexible  Conduit — There  has  been  little  buy- 
ing and  stocks  are  generally  large.  The  nominal  quotation 
on  the  7/.32-in  size  is  $18,  while  the  1-in  is  offered  at  $20. 
These  prices  represent  a  slight  reduction. 

Rigid  Conduit. — Quotations  are  unstable,  a  small  price 
decrease  being  reported  by  some  jobbers  while  others  re- 
port no  change.  This  has  very  little  effect  on  the  market 
as  contractors  are  buying  only  according  to  their  immediate 
light  requirements.  Prices  on  J-in.  black  range  from  $47 
to  $49  per  1,000  ft. 

Line  Material. — Inquiries  are  brisker  on  all  sorts  of  line 
material.  The  Sanitary  District  of  Chicago  is  planning  to 
buy,  and  short  extensions  in  rural  territory  are  being 
planned  by  a  number  of  utilities  in  Illinois,  Michigan,  Ken- 
tucky and  Indiana. 

Transformers. — Distribution  transformers  continue  to  be 
in  moderate  demand  in  territory  around  Chicago,  and  job- 
bers are  able  to  make  deliveries  out  of  stock.  There  is  lit- 
tle call  for  power  transformers. 

Lamp  Cord. — Sales  are  running  along  fairly  well  with  a 
much  better  demand  for  the  cotton-covered  than  for  the 
silk-covered.  A  nominal  quotation  for  No.  18  cotton-twisted 
is  $13  per  1,000  ft. 

Schedule  Material. — ^There  has  been  a  reduction  of  from 
10  to  15  per  cent  on  schedule  material  and  demand  has 
picked  up  somewhat.  Orders  for  sockets  and  ordinary 
switches  are  numerous,  though  individually  small,  and  this 
demand  is  expected  to  hold  up  all  fall.  Distributers  have 
succeeded  in  bringing  their  stocks  down  to  thirty  days. 
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The  volume  of  trade  continues  to  reflect  improvement  in 
many  lines  of  business.  Wirinj?  materials  movert  fairly  well 
last  week  and  a  better  demand  for  appliances  was  seen  in 
some  quarters.  .Jobbers'  stocks,  while  sufl^icient  for  current 
demands,  are  much  smaller  than  heretofore,  and  buying 
from  manufacturers  is  somewhat  better.  Collections  are 
about  the  same.  Labor  conditions  are  quiet  this  week,  with 
some  improvement  reported  in  repard  to  employment.  The 
textile  and  leather  industries  are  holdinR  their  own  in  New 
England,  and  some  specialty  manufacturers  are  busier. 
Electric  railway  net  earnings  are  improving  and  telephone 
traffic  in  New  England  is  growing  with  leaps  and  bounds. 
Central-station  outputs  are  holding  up  well  and  wiring  con- 
tractors are  busy  on  many  jobs  of  moderate  size.  A  sharp 
increase  in  porcelain  prices  was  a  feature  of  the  week's 
activities. 

Wire, — Better  movement  is  reported,  although  orders  of 
moderate  size  are  common.  Bare  copper  wire  is  dull,  with 
base  at  13S  cents  and  ample  stocks.  Weatherproof  is  sell- 
ing fairly  well  arou.id  15  cents  per  pound,  and  so  far  no 
advance  has  been  reported  on  account  of  stiffening  cotton 
prices.  Rubber-covered  wire  is  in  larger  call  owing  to  more 
active  building  operations.  No.  14  in  .5,000-ft.  lots  sells 
nominally  at  |6.2.5  per  1,000  ft.,  but  on  substantially  larger 
orders  under  close  competition  prices  ranging  between  $6 
and  $5.7.")  are  not  uncommon.  Stocks  of  wire  are  still  large,  . 
and  the  pressure  to  unload  is  strong. 

Knobs  and  Tubes. — Prices  moved  upward  last  week  about 
25  to  35  per  cent  on  these  productr  and  buying  is  more  active. 
Representative  prices  now  in  effect  are  as  follows  on  tubes: 
5/16-in.x3-in.,  $6.20  per  1,000  in  barrel  lots.  Six-inch  tubes 
are  moving  at  $13..50  per  1,000  in  barrel  lots.  "Nail-it" 
knobs  bring  $18.50  per  1,000  in  barrel  lots,  and  two  and 
three-wire  urglazed  cleats,  $14  per  1,000  in  barrel  lots. 

Non-Metallic  Flexible  Conduit, — With  sizable  stocks  and 
moderate  demand  prices  are  firm.  In  1,000-ft.  lots  the 
7/32-in.  size  moves  at  $17..50  per  1,000  ft.  and  the  ^-in 
size  at  $20. 

Flexible  Armored  Conductor. — Moderate  sales,  usually  in 
lots  not  over  1,000  ft,  feature  the  market.  No.  14  single- 
strip  sells  around  $47  per  1,000  ft.  in  1,000-ft.  lots.  A  good 
many  small  orders,  however,  are  being  handled. 

Radiators. — Increased  sales  are  reported  and  a  heavy 
demand  is  apparent  for  a  new  unit  8  in.  in  diameter,  retail- 
ing at  $5.  A  fair  movement  on  radiators  listing  at  $11  and 
$12  is  also  evident.  Sales  to  dealers  on  all  these  are  being 
made  at  list  loss  30  per  cent  for  moderate  quantities.  The 
outlook  is  good  for  fall  trade  in  this  line. 

Washers. — Popular  interest  in  electric  washers  is  re- 
flected in  a  decidedly  improved  demand. 

Portable  Lamp.s. — With  the  fall  season  opening,  sales  are 
bound  to  quicken  in  the  next  fortnight.  Interest  has  been 
well  developed  by  good  merchandising  and  prices  are  at- 
tractive, stocks  being  large  and  well  diversified.  The  fixture 
trade  is  much  improved. 

Motors. — Orders  show  continued  moderate  improvements, 
especially  on  integral  sizes  up  to  25  hp.  Business  is  scat- 
tered and  few  groups  of  motors  of  any  magnitude  are  in- 
eluded  in  sales,  but  interest  and  actual  buying  are  distinctly 
better.     Prices  are  firm. 


material  and  are  coming  from  the  small  contractors,  while 
small  central-station  companies  and  municipal  plants  are 
actively  undertaking  long-delayed  maintenance  work,  caus- 
ing a  brisk  demand  for  line  material.  The  hot  weather 
helps  the  sale  of  fans,  but  at  the  same  time  the  late  fall 
is  causing  a  delay  in  the  placing  of  orders  for  fall  and  win- 
ter stocks.  The  large  banks  are  offering  through  their 
correspondents  to  make  loans  on  cotton  up  to  75  per  cent 
of  the  market  price,  and  this  is  placing  funds  in  districts 
that  have  long  been  handicapped  by  the  lack  of  credits. 

Condulets. — A  reduction  of  approximately  5  per  cent  in 
the  price  of  condulets  is  noted,  but  this  specialty  continues 
to  move  slowly.  Such  orders  as  are  being  received  emanate 
largely  from  industrial  plant  jobs  and  therefore  should  in- 
crease in  number  in  the  near  future.  Stocks  are  large 
throughout  the  section. 

Non-.Metallic  Flexible  Conduit. — Another  slight  reduction 
in  price  is  reported  in  this  line,  which  continues  slow  on 
account  of  heavy  consumers'  stocks.  Jobbers'  and  con- 
tractors' stocks  are  in  fine  shape. 

Flexible  Armored  Conductor. — The  market  price  continues 
very  unstable,  prices  varying  as  much  as  $5  to  $7.50  per 
1,000  ft.    A  considerable  demand  is  noted. 

Poles. — No  further  price  reductions  are  reported  on  poles. 
Western  red  cedar  and  chestnut  are  reported  in  consider- 
able demand,  the  latter  showing  signs  of  regaining  the  pop- 
ularity it  enjoyed  several  years  ago.  Most  of  this  material 
is  going  to  small  central-station  companies  for  maintenance 
work.     Stocks  are  in  good  shape. 

Exhaust  Fans. — The  season  has  been  somewhat  disap- 
pointing in  this  line,  sales  amounting  to  60  per  cent  of  those 
last  year,  and  a  carry-over  is  inevitable. 

Pole-Line  Hardware. — The  entire  line  of  pole-line  hard- 
ware is  reported  to  be  quite  active,  with  prices  on  a  firm 
basis  for  several  weeks  past.  Stocks  are  considered  suffi- 
cient to  meet  the  requirements. 

Distributing  Transformers. — This  item  has  not  kept  pace 
with  the  movement  of  poles  and  hardware,  thus  indicating 
that  the  bulk  of  the  two  latter  items  is  going  for  mainte- 
nance and  not  to  new  construction  and  extensions.  A  fair 
assortment  of  sizes  is  to  be  had  from  local  stocks. 

Wire.— The  lowest  price  for  several  years  is  noted  in  No. 
12  and  No.  14  rubber-covered,  No.  12  being  offered  at  $9 
and  No.  14  at  $6.50  per  1,000  ft.,  though  the  prices  of  the 
larger  sizes  are  more  firm.  Jobbers  are  accumulating  good 
stocks  in  these  sizes.  The  movement  of  weatherproof  wire 
continues  steady. 


ATLANTA 


The  continued  advance  in  the  price  of  cotton  is  having 
the  expected  effect  in  stimulating  all  lines  of  trade.  The 
morale  of  the  section  has  been  further  improved  by  the 
prospect  of  excellent  crojis  in  other  lines,  and  as  a  result 
the  construction  of  various  long-delayed  projects  has  begun. 
A  number  of  ice  plants  and  large  business  buildings  are 
under  way,  and  these,  together  with  home  and  small  com- 
mercial construction,  have  reduced  non-employment  to  a  low 
figure.  The  improvement  in  rural  districts  is  reflected  in 
the  electrical  jobbing  trade  by  a  large  Increase  in  the  num- 
ber of  orders  received  from  the  small  towns  distributing  to 
the  rural  districts,  with  trade  in  the  larger  cities  holding  its 
own.     Most  of  the  orders  up  to  date  are  for  construction 


ST.  LOUIS 

The  commencement  of  construction  of  an  industrial  build- 
ing in  which  will  be  installed  about  750  hp.  in  motors  was 
of  outstanding  interest  here  last  week,  for  it  was  the  first 
industrial  construction  job  of  appreciable  magnitude  that 
has  been  started  for  several  months.  .A.11  indications  point 
to  a  gradual  yet  healthy  increase  in  construction  work. 

The  situation  in  the  South  as  a  result  of  the  higher  cot- 
ton market  is  being  closely  studied  by  St.  Louis  jobbers. 
It  is  probable  that  the  demand  for  electrical  goods  will  be- 
come stronger  and  that  payments  will  be  on  a  better  basis, 
but  so  far  a  very  conservative  policy  it  being  followed  in 
making  sales  and  extending  credits. 

As  a  whole,  jobbers  here  report  a  slight  improvement  in 
business  last  week  and  net  profits  are  decidedly  better  than 
a  few  months  ago.  Appliances  are  moving  more  rapidly, 
particularly  vacuum  cleaners,  washing  machines  and  flat- 
irons.  Especially  good  demand  obtains  for  dry  cells.  Wir- 
ing materials  are  finding  steady  call,  and  schedule  materials, 
largely  as  a  result  of  recent  price  reductions,  are  selling  on 
a  substantially  better  basis.  Payments  are  becoming  more 
regulai-,  yet  there  are  still  a  large  number  of  long-standing 
obligations  that  are  being  paid  but  slowly,  particularly  in 
the  South.  Credit  conditions  in  Illinois  are  reported  better 
than  in  the  other  states  of  this  territory. 

Wire. — The  stiffening  of  the  copper  market  has  not  shown 
its  effect  in  wire  prices,  No.  14  rubber-covered  still  selling 
at  $6.10  per  1,000  ft.  in  10,000-ft.  lots.  This  is  an  average 
price,  and   quotations  are   .sometimes  made   10  cent^  to  20 
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cents  lower.  The  base  price  on  both  bare  and  weatherproof 
remains  at  14J  cents  per  pound.  A  steady  demand,  with 
tendency  to  improve,  is  found.  The  larger  sizes  of  rubber- 
covered  are  moving  better  than  they  have  done  for  some 
time.     Stocks  are  in  excellent  condition. 

Dry  Cells. — A  heavy  demand  has  obtained  for  dry  cells  in 
the  last  week,  one  company  reporting  orders  for  seven 
car  loads.  In  a  number  of  instances  the  stocks  are  some- 
what short.  The  regular  is  priced  at  31  cents  and  the 
igniter  at  32  cents,  both  in  barrel  lots. 

Schedule  Material. — Since  the  recent  price  reductions 
there  has  been  a  decided  increase  in  demand.  Sockets,  ros- 
ettes and  fuses  are  leading  in  sales. 

Safety  Switches. — Entrance  switches  for  residential  work 
are  finding  some  call,  but  the  other  lines  are  very  quiet, 
chiefly  because  of  the  lack  of  industrial  building.  The  de- 
mand is  expected  to  improve  this  fall  and  winter  as  manu- 
facturing conditions  improve. 

Lighting  Fixtures.^ — There  is  virtually  no  movement  in 
industrial  lighting  fixtures  of  the  metal  type,  but  fairly 
good  business  is  found  in  the  glass  fixture.  In  the  latter 
one  jobber  reported  exceptionally  good  business  last  week 
on  account  of  some  school  jobs. 

Ranges. — The  sales  in  this  territory  are  exceptionally 
quiet  and  no  special  efforts  are  being  made  to  move  them. 
Stocks  are  on  a  conservative  basis,  and  in  a  number  of 
instances  the  central-station  companies  are  averse  to  push- 
ing sales  because  of  limited  plant  capacity. 

Flatirons. — Movement  is  definitely  better  and  is  being  aided 
by  the  price  reductions.  Stocks  are  well  in  hand.  Other 
heating  appliances  are  moving  quite  slowly. 

Washing  Machines. — Better  business  is  reported,  largely 
owing  to  lower  prices  which  have  been  established  on  almost 
all  makes  of  machines.  A  rather  general  reduction  of  10 
per  cent  was  made  on  Sept.  1.  Further  reductions  have 
been  temporarily  placed  on  a  few  lines  that  are  being  cam- 
paigned. 

Motors. — Sales  of  motors  ranging  in  size  from  5  hp.  to 
50  hp.  are  showing  improvement,  and  there  are  an  increas- 
ing number  of  inquiries  regarding  the  larger  sizes.  Frac- 
tional sizes  are  not  moving  well.  A  few.  good  sales  of 
motor-generator  sets  are  reported.  Jobber  stocks  are  fairly 
well  in  hand,  but  dealer  stocks  are  in  a  number  of  cases 
somewhat  heavy. 

Air  Heaters. — A  very  conservative  buying  policy  prevails. 
Stocks  were  fairly  well  reduced  last  season,  yet  jobbers 
are  placing  only  small  initial  orders.  No  orders  from  deal- 
ers have  as  yet  been  received. 


SAN  FRANCISCO 


Business  conditions  show  some  improvement,  although 
the  return  to  normal  is  rather  slow.  Orders  are  increasing 
in  size  and  some  substantial  stock  orders  for  wiring  staples 
are  reported.  The  general  feeling  is  that  it  will  be  next 
year  before  really  big  business  returns.  Rather  early  rains 
threatened  some  of  the  late  crops,  especially  raisins,  but  a 
timely  warning  prevented  a  serious  loss. 

Sockets. — A  30  per  cent  reduction  in  sockets  and  other 
schedule  material  is  effective,  making  the  dealers'  price  on 
standard  packages  of  J-in.  cap  key  sockets  18  cents  per 
socket. 

Sewing  Machines. — Increased  activity  of  sewing  machine 
sales  is  probably  the  result  of  seasonable  home-sewing  ad- 
vertising. So  far  dealers  have  not  solved  the  question  of 
allowances  for  exchanged  machines,  probably  because  their 
volume  of  sales  has  not  yet  reached  the  stage  where  many 
of  such  propositions  are  encountered.  In  general  it  may  be 
said  that  good  stocks  are  carried  by  them. 

Dishwaflhers. — The  larger  mercantile  stores  are  promi- 
nently displaying  dishwashers  and  are  giving  window  dem- 
onstrations, besides  devoting  an  increased  amount  of  adver 
tising  space  to  their  exploitation.  A  number  of  "pros 
pects,"  with  a  satisfactory  amount  of  sales,  are  reported. 

Ironerg. — Although  the  sale  of  ironers  has  suffered  along 
with  the  sales  of  the  larger  socket  appliances,  it  is  signifi- 


cant that  more  and  more  dealers  are  appi-eciating  the  possi- 
bilities of  the  field  and  will  push  their  sale  when  conditions 
warrant. 

SEATTLE— PORTLAND— SPOKANE 

Indications  show  that  the  Northwest,  and  especially  that 
territory  tributary  to  Portland,  is  recovering  very  quickly 
and  decidedly  from  the  business  depression.  Buying  is 
limited  mostly  to  necessities,  but  these  are  being  purchased 
in  large  quantities,  indicating  a  much  improved  condition. 
The  towing  business,  which  is  an  important  index  to  busi- 
ness conditions  in  the  Puget  Sound  district,  has  steadily 
increased  since  the  first  of  June.  Lumber  and  gi-ain  are 
moving  in  good  quantities  from  both  the  ports  of  Seattle 
and  Portland.  A  spirit  of  optimism  prevails  in  the  Spokane 
district,  and  it  is  felt  that  the  worst  of  the  depression  has 
been  passed.  The  most  encouraging  features  of  the  local 
situation  are  the  excellent  wheat  crop  and  the  prospects  of 
a  good  apple  crop.  There  is  little  activity  in  the  mines 
and  most  of  the  larger  lumber  mills  have  shut  down  for 
the  winter.  Lumber  production  in  101  mills  of  westem 
Oregon  and  Washington  was  20  per  cent  below  normal 
during  the  past  week.  In  spite  of  better  feeling  and  im- 
proved business  conditions  throughout  the  Northwest,  there 
is  a  large  employment  problem  ahead  for  the  winter,  and 
all  of  the  larger  cities  have  well  formulated  plans  to  cope 
with  the  situation. 

Electrical  jobbers  of  Seattle  report  business  gradually 
improving,  with  stocks  in  good  shape  and  deliveries  uni- 
formly good.  Portland  jobbers  report  that  their  stocks 
have  been  somewhat  depleted  in  the  lines  in  which  most 
active  demands  exist,  but  orders  are  being  placed  at  once 
to  overcome  this  condition.  Deliveries  are  good.  Spokane 
jobbers  report  a  large  increase  in  business  as  the  result 
of  price  reductions  of  electrical  goods  during  the  last  sixty 
days.  One  firm  reports  more  business  in  the  last  sixty  days 
than  during  any  two  months  previous  this  year.  Cedar- 
pole  men  report  many  inquiries  and  some  orders.  Inquiries 
are  mostly  from  electric  railway  companies. 

Contractor-dealers  of  Portland  report  that  construction 
work  appears  to  be  considerably  better  than  in  the  past. 
Store  sales  are  not  greatly  changed,  although  there  is  more 
activity  in  the  sale  of  lamps.  Seattle  dealers  report  that 
radiant-type  heaters  are  beginning  to  move. 


SALT  LAKE  CITY— DENVER 

Collections  in  the  electrical  field  are  still  slow,  sixty  days 
being  about  the  average  period  for  settlement.  Demand 
for  money  is  still  so  strong  that  banks  would  be  swamped 
if  they  granted  all  or  even  part  of  the  applications  for 
loans  and  only  the  very  best  secured  loans  are  granted. 
The  general  demand  for  good  bond  and  mortgage  invest- 
ments is  unusually  strong,  indicating  that  there  is  not  so 
much  a  lack  of  money  as  a  lack  of  inclination  to  spend  it 
on  the  retail  market.  With  prevailing  favorable  weather 
the  lumber  trade  is  showing  steady  improvement.  Build- 
ing is  confined  chiefly  to  residential  subdivisions.  The 
chairman  of  the  War  Finance  Corporation  is  just  now 
making  a  tour  of  cities  in  the  Intermountain  West,  allotting 
loan  funds  to  be  available  soon  to  farmers.  It  is  believed 
that  together  with  liquidated  crops  the  proposed  relief 
will  go  a  long  way  toward  solving  agriculture's  biggest 
problem. 

Salt  Lake  City's  new  "electric  home"  is  now  open.  The 
venture  is  considered  to  be  unu.sually  timely  coming  at 
a  period  of  extensive  home  building. 

Vacuum  Cleaners. — .lobbers  report  a  slight  tendency  to 
overstocks,  with  dealers  showing  the  usual  reluctance  to 
buy  in  large  lots.  Dealers  advertise  unusual  payment  plans, 
offering  to  take  as  little  as  ?1  as  initial  payment.  Others 
have  premium  propositions  to  stimulate  buying. 

Air  Heaters. — Temperature  that  is  somewhat  below  the 
normal  average  of  mid-September  is  making  a  better  mar- 
ket for  air  heaters.  The  demand,  however,  is  scattered  and 
the  movement  sluggish.  Better  activity  is  noted  for  radiant 
heaters  and  a  pick-up  in  sales  is  reported.  For  the  past 
week  the  lowest  advertised  price  was  $11. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,   Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


"Autovent"  New  Name  for 
Batterman-Truitt 

The  Autovent  Fan  &  Blower  Com- 
pany is  the  name  which  the  Batterman- 
Truitt  Company,  736-7.S8  West  Monroe 
Street,  Chicago,  has  taken  since  early 
in  September.  The  company  manu- 
factures fans  and  blowers  for  venti- 
lating work  and  it  was  felt  that  it 
would  be  better  to  utilize  the  trade 
name  "Autovent"  and  have  the  com- 
pany name  convey  the  idea  of  the  prod- 
vets  of  manufacture  than  to  continue 
with  a  designation  disconnected  from 
the  ventilating  field.  No  change  was 
made,  it  is  announced,  in  executive  or 
sales  personnel,  nor  has  there  been  any 
ill   manufacturing  or  sales   policies. 


A.  M.  E.  S.  Section  Meetings  for 
Oct.  5 

Announcement  is  made  of  the  fol- 
lowing section  meetings  of  the  Asso- 
ciated Manufacturers  of  Electrical  Sup- 
plies set  for  Oct.  5:  Heating  Ap- 
pliance Section  in  the  association  rooms 
in  New  York  City;  in  Pittsburgh,  the 
Outlet  Box  Section,  Cast  Box  Section, 
Outlet  Box  Fittings  Section  and  Switch 
Box  Section. 


Electrical  Divi.sion  Collecting  Data 
on  Foreign  Construction 

The  new  electrical  divison  of  the 
Department  of  Commerce  has  started 
the  collection  of  information  concerning 
prospective  electrical  construction 
abroad.  All  the  available  machinery 
of  the  Department  of  Commerce  and  of 
the  State  Department  is  being  utilized 
in  that  connection.  In  this  way  it  is 
believed  that  this  information  can  be 
given  to  American  manufacturers  suf- 
ficiently in  advance  to  afford  them  an 
opportunity  to  sell  the  necessary  sup- 
plies and  equipment. 

The  division  also  is  gathering  in- 
formation with  regard  to  'central  sta- 
tions throughout  the  world.  The  data 
in  regard  to  organization,  equipment 
and  the  system  used  will  be  compiled. 

It  is  the  opinion  of  R.  A.  Lundquist, 
the  head  of  the  division,  tliat  never 
before  in  the  history  of  the  electrical 
industry  have  there  been  in  contempla- 
tion many  projects  for  railway  electri- 
fication as  there  are  now.  This  trend 
toward  electrification  of  railways  has 
been  stimulated  by  the  high  price  of 
coal.  Among  the  electrification  proj- 
ects now  being  considered  are : 

The  Brazilian  Central  Railway, 
the  Paulista  Railway  in  Brazil,  por- 
tions of  the  Chilean  state  railways,  a 
nitrate    railroad   at   Iquique,    Chili;    a 


heavy  traffic  line  in  the  vicinity  of 
Bombay,  India,  and  also  a  line  running 
out  of  ('alcutta.  Other  foreign  devel- 
cpment.s  of  importance  concerning 
which  Mr.  Lundquist  has  gathered  some 
information  are  the  .Aberdt^n-Laxa/- 
pana  water-power  development  in  Cey- 
lon, the  expansion  of  the  Tata  hydro- 
electric system  near  Bombay  and  the 
Mysore,  a  government  scheme  in  the 
native  state  of  Mysore. 


Perfection  Hoist  &  Engine  Com- 
pany Moves  Plant  to 
Two  Rivers 

The  Perfection  Hoist  &  Engine  Com- 
pany, 352  Railway  Exchange  Building, 
C:hicago,  has  purchased  the  plant  of 
the  Two  Rivers  (Wis.)  Plating  &  Man- 
ufacturing Company  and  has  moved  all 
of  its  machinery  from  Milwaukee  to 
the  new  plant  in  Three  Rivers.  The 
company  manufactures  a  IJ-kw.  unit 
light  and  power,  plant  for  farms  which 
it  will  distribute  through  dealers  and 
distributers,  nationally  and  interna- 
tionally. 

The  company  also  manufactures  a 
mechanical  non-hydraulic  hoist  for  drop- 
ping trucks.  The  officers  of  the  com- 
pany are:  George  Garens,  president; 
A.  P.  Schoeffler,  vice-president;  Walter 
Mayer,  secretary,  and  F.  A.  Emmons, 
Sales  manager. 


Canadian  Crocker-Wheeler  Purchased  by  English 
Electric  of  Canada,  Ltd. 

English  Electric  of  Great  Britain  Forms  Subsidiary  in  Canada 
to  Take  Over  Manufacture  of  British  and  Canadian  Elec- 
trical Products  of  Well  Established  Companies 


After  many  months  of  investigation, 
the  English  Electric  Company,  Ltd.,  of 
Great  Britain  has  decided  to  enter  the 
Canadian  field,  and  through  its  asso- 
ciate company,  the  English  Electric 
Company  of  Canada,  Ltd.,  which  has 
just  been  incorporated  with  main  of- 
fices in  Montreal,  Canada,  it  has  pur- 
chased the  capital  stock  of  the  Cana- 
dian Crocker-Wheeler  Company,  Ltd., 
St.  Catharines,  Ontario.  It  was  only 
last  week  that  the  final  financial  de- 
tails of  the  purchase  and  consolidation 
were  effected. 

The  Canadian  Crocker-Wheeler  Com- 
pany, Ltd.,  was  organized  in  1910  under 
the  general  managership  of  R.  A.  Stin- 
son.  Mr.  Stinson,  who  was  vice-presi- 
dent and  general  manager  of  the  Cana- 
dian Crocker-Wheeler  Company,  Ltd., 
will  be  president  and  general  manager 
of  the  new  company. 

The  English  Electric  Company  of 
Canada,  Ltd.,  is  associated  with  and 
holds  the  exclusive  manufacturing 
rights  in  perpetuity  for  Canada  of  the 
English  Electric  Company,  Ltd.,  of 
Great  Britain,  and  will  in  addition  act 
as  the  exclusive  agency  through  which 
all  selling,  engineering  and  construc- 
tion work  in  Canada  will  be  done.  It 
has  the  use  of  all  the  patents,  designs 
and  processes  of  the  English  company 
and  also  holds  the  right  to  sell  its  prod- 
ucts in  the  United  States  and  New- 
foundland. This  company,  through  the 
purchase  of  capital  stock  of  the  Cana- 
dian Crocker-Wheeler,  will  have  the 
benefit  of  the  entire  fixed  and  current 
assets  and  all  the  patents,  designs  and 
processes  of  that  company. 

Co-operating  actively  with  the  Cana- 
dian company  will  be  the  research  and 
technical  departments  of  the  par,-nt 
company.     The    most   modern    British 


and  Canadian  methods  of  manufactur- 
ing will,  therefore,  be  used  and  all  the 
latest  developments  be  placed  at  the 
disposal  of  the  Canadiar  company.  The 
plant  and  equipment  are  of  the  most 
modern  type.  Manufacturing  facilities 
will  be  extended  from  time  to  time  to 
cope  with  the  constantly  growing  de- 
mand for  electrical  apparatus  in  the 
various  branches  of  the  industry. 

In  addition  to  the  Canadian  members 
of  the  board  of  directors  of  the  new 
company  there  will  be  three  directors 
of  the  parent  company  besides  the  Lon- 
don advisory  committee,  which  is  com- 
posed of  men  of  wide  engineering  and 
manufacturing  experience  in  Great 
Britain. 

It  is  understood  that  the  electrical 
equipment  peculiar  to  the  former 
Canadian  Crocker-Wheeler  Company, 
Lt.,  will  be  manufactured  under  that 
name,  while  equipment  peculiar  to  the 
English  Electric  Company,  Ltd.,  of 
Great  Britain,  will  be  manufactured 
under  that  name. 

In  the  report  of  the  Canadian  Deben- 
tures Corporation,  Ltd.,  Toronto,  which 
offers  part  of  an  issue  of  $2,000,000  of  8 
per  cent  preferred  stock  of  the  new 
Canadian  company,  it  is  stated  that 
through  its  association  with  the  Brit- 
i.^h  company  this  new  company  will  be 
in  a  position  to  import  all  electrical 
equipment  and  supplies  not  manufac- 
tured .in  Canada  from  England,  thus 
having  the  advantage  of  the  preferen- 
tial tariff  and  the  present  favoi-able  ex- 
change rate.  The  report  further  states 
that  the  earnings  of  Canadian  Crocker- 
Wheeler  for  the  past  five  years  have 
been  at  a  rate  more  than  sufficient  to 
pay  the  dividend  charges  on  the  new 
issue  of  preferred  stock  of  the  Eng- 
lish Electric  Compar.y  of  Canada,  Ltd. 
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Wm.  J.  Murdock  Company  Opens 
New  York  Office 

The  Wm.  J.  Murdock  Company, 
Chelsea,  Mass.,  manufacturer  of  tele- 
phone and  radio  equipment  and  other 
electrical  specialties,  has  established  a 
sales  office  at  1270  Broadway,  New 
York  City,  in  charge  of  Pearcy  W. 
Mack.  Commenting  on  business  con- 
ditions last  week  to  a  representative  of 
the  Electrical  World,  one  of  the  com- 
pany's officials  stated  that  the  demand 
for  these  products  is  more  active  than 
a  year  ago  and  that  conditions  are 
favorable  for  continued  active  produc- 
tion. 


State  Manufacturers'  Associa- 
tion's National  Conference 
in  September 

The  National  Conference  of  State 
Manufacturers'  Associations  has  been 
called  for  Sept.  29  and  30,  to  meet  at 
the  Congress  Hotel  in  Chicago,  to  con- 
sider the  industrial  situation,  giving 
special  attention  to  congressional  leg- 
islation, such  as  the  tariff,  taxation  and 
transportation. 

The  convention  has  been  called  at  the 
urgent  request  of  manufacturers  gen- 
erally and  manufacturers'  associations, 
with  particular  reference  to  pending 
legislations.  Invitations  are  being  ex- 
tended to  manufacturing  organizations 
of  the  United  States  anl  also  to  in- 
dividual manufacturing  firms  to  send 
representatives   and  to  co-operate. 

Every  line  of  manufacturing  business 
will  have  an  opportunity  to  be  heard 
so  far  as  is  possible  in  a  two-day  ses- 
sion, the  call  for  the  convention  states, 
and  at  the  close  of  the  convention  res- 
olutions resulting  from  the  delibera- 
tions will  be  offered  for  action  by  the 
convention.  The  office  of  the  secretary, 
John  M.  Glenn,  is  104  South  Michigan 
Avenue,  Chicago. 


Federal  Trade  Commission  Favors 

Proper  Promotion  of  Uniform 

Cost  Accounting 

The  attitude  of  the  Federal  Trade 
Commission  toward  uniform  cost  ac- 
counting has,  it  would  seem,  been  clari- 
fied in  some  recent  correspondence  be- 
tween Nelson  B.  Gaskill,  acting  chair- 
man of  the  commission,  and  the  fab- 
ricated production  department  of  the 
Chamber  of  Commerce  of  the  United 
States.  This  department  of  the  cham- 
ber asked  the  commission  for  a  state- 
,  ment  of  its  position  in  regard  to  the 
I  promotion  of  uniform  cost  accounting 
and  its  use  by  members  of  trade  asso- 
ciations. In  his  letter  of  Aug.  2,  Mr. 
Gaskill  further  explains  a  previous 
letter  by  saying: 

"Stated  in  another  way,  the  concep- 
tion of  the  commission  is  that  the  ef- 
forts of  a  trade  association  to  educate 
the  individual  member  in  the  applica- 
tion of  sound  principles  of  cost  ac- 
counting in  his  individual  business  are 
proper,  but  that  any  subsequent  effort 
of  the  association  to  reduce  the  indi- 
vidual costs  to  an  average  or  uniform 
cost  basis   and   to  procure  the  use  of 


the  group  standard  as  a  basis  of  price 
making  by  each  of  the  individuals  in 
the  group  is  improper.  The  individual 
must  fix  his  own  cost  and  his  own  mar- 
gin. The  group  may  not  attempt  to 
substitute  a  group  average  or  standard 
either  of  cost  or  margin  for  the  in- 
dividual's figures  without  being  in  peril 
of  becoming  an  unlawful  combination. 
"Applying  this  statement  to  your  in- 
terpretation of  our  letter  of  the  twenty- 
fifth,  it  may  be  said  that  for  a  trade 
association  to  set  up  and  induce  the  use 
by  its  members  of  a  scientific  and  accu- 
rate plan  of  cost  accounting  is  not  only 
legal  but  highly  beneficial  to  the  in- 
dividual members  of  the  association. 
The  use  of  this  legal  and  highly  bene- 
ficial information  by  each  individual  in 
establishing  his  own  production  cost 
and  determining  his  own  margin  is 
entirely  proper.  If  thereafter  the  as- 
sociation attempts  to  induce  its  mem- 
bers to  disregard  their  own  varying 
figures  and  use  a  common  average  or 
uniform  figui-e  of  cost  or  margin  or 
both,  it  has  departed  from  its  proper 
position  of  instructor  and  may  easily 
take  on  the  appearance  of  a  price-fixing 
combination  in  restraint  of  trade  or  in 
suppression  of  competition." 


house  electric  vehicle  charger  and  also 
distribution  of  the  rectifying  equipment 
of  the  Acme  Electric  &  Manufacturing 
Company,  Cleveland,  in  addition  to  the 
charging  apparatus  it  was  already  car- 
rying of  the  Automatic  Electrical  De- 
vices  Company,    Cincinnati. 


Employee-Representation  Plan 

Working  Well  at  G.  E.  Lynn 

Factory 

Further  testimony  as  to  the  success- 
ful operation  of  the  plan  of  employee 
representation  in  use  at  the  Lynn 
(Mass.)  works  of  the  General  Electric 
Company  was  given  recently  at  the 
Babson  Industrial  Conference  at  Welles- 
ley  Hills,  Mass.,  by  F.  P.  Cox,  manager 
of  the  Federal  Street  works  of  the 
company  at  Lynn.  The  general  prin- 
ciples of  this  plan  were  outlined  in  the 
Electrical  World  of  March  1,  1919, 
soon  after  the  establishment  of  the  ar- 
rangement at  Lynn  by  R.  H.  Rice, 
manager  of  the  Lynn  works.  Mr.  Cox 
said  that  during  the  first  year  of  oper- 
ation of  the  plan  out  of  1,200  cases 
which  arose  1,020  were  settled  without 
going  to  any  shop  committee,  and  all 
the  remaining  cases  were  settled  by 
one  of  these  Committees  without  going 
to  the  manager.  In  the  two  and  one- 
half  years  that  the  plan  has  been  in 
force  only  three  cases  have  gone  to 
the  manager,  and  these  three  were  sat- 
isfactorily settled. 

Report  of  Fair  Vehicle  Charger 
Business  in  New  York 

The  Autolectric  Devices  Corporation 
1966  Broadway,  New  York  City,  finds 
its  volume  of  business  in  connection 
with  the  electric  truck  and  the  motion- 
picture  field  almost  as  good  as  it  was 
last  year,  according  to  Otto  Sarvas, 
who  is  in  charge  at  that  address.  The 
company  handles  motor-generator  sets 
pnd  other  charging  and  rectifying 
equipment  for  these  two  fields  for  re- 
placements, repairs,  servicing  and  new 
installations.  Present  business  is  quite 
good.  Early  in  the  summer  Mr.  Sarvas 
took  on  the  exclusive  distribution  in 
New    York   territory   for   the   Westing- 


Tubular  Woven  Fabric  Announces 
Changes  in  Organization 

The  Tubular  Woven  Fabric  Company 
Pawtucket,  R.  I.,  manufacturer  of 
"Duraduct"  and  "Duracord,"  announces 
the  following  changes  recently  made  in 
its  organization:  P.  S.  Klees,  who  has 
recently  been  in  charge  of  the  New 
York  territory,  has  been  appointed  gen- 
eral sales  manager  of  the  company, 
with  headquarters  at  the  factory  in 
Pawtucket.  Mr.  Klees  has  been  con- 
nected with  the  electrical  industry  for 
more  than  twenty  years,  serving  with 
the  Franklin  Electric  Manufacturing 
Company  and  afterward  with  the  Pierce 
Fuse  Company.  The  New  York  terri- 
tory will  be  divided,  with  F.  W.  Brower 
in  charge  of  the  northern  half,  includ- 
ing New  York  City,  with  headquarters 
at  New  York,  and  F.  M.  MacDuffie  in 
charge  of  the  southern  half,  with  head- 
quarters in  Philadelphia.  Ernest  C. 
Alcott,  who  has  been  connected  with 
the  sales  department  of  the  company 
at  the  factory  in  Pawtucket,  has  been 
given  charge  of  the  Michigan  and 
Indiana  territory,  with  headquarters  at 
Detroit. 


J.  H.  Schmidt,  Muskogee,  Okla.,  has 
awarded  a  contract  for  the  construction 
of  a  one-story  factory  for  the  manu- 
facture of  electric  batteries  and  other 
electrical  equipment,  to  cost  including 
equipment  about  $50,000. 

The  American  Electric  Service  & 
Maintenance  Company,  51-57  Taylor 
Street,  Springfield,  Mass.,  operating  a 
plant  for  machine  and  electrical  repair 
work,  is  making  arrangements  for  the 
removal  of  its  plant  to  a  new  building 
on  Liberty  Street,  where  it  will  have 
double  the  floor  space  now  occupied. 

The  Northern  Equipment  Company, 
Erie,  Pa.,  announces  the  appointment  of 
the  Ernest  E.  Lee  Company,  115  South 
Dearborn  Street,  Chicago,  as  its  dis- 
trict representatives  for  "Copes"  boiler- 
feed  regulators  and  pump  governors. 

E.  G.  Bartling  announces  the  removal 
of  his  office  from  the  Ford  Building  to 
617  Book  Building,  Detroit.  He  has 
also  taken  the  agency  for  the  Passaic 
Rubber  Company,  handling  a  full  line 
of  tape,  and  for  L.  D.  McFarlan,  Sand- 
point,  Idaho,  shipper  of  red  cedar 
poles. 

Automatic  Reclosing  Circuit  Breaker 
Company,  Columbus,  Ohio,  has  estab- 
lished a  branch  office  at  1613  Chestnut 
Street,  Philadelphia,  in  charge  of  H.  A. 
Van  Dyke. 

The  Standard  Underground  Cable 
Company,  Westinghouse  Building,  Pitts- 
burgh, has  awarded  contract  for  a  two- 
story  building,  300  ft.  x  .525  ft.,  to  be 
erected  on  Kingshighway  and  St.  Slevin 
Street,  St.  Louis.  The  cost  is  estimated 
at   about  $1,000,000. 
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Foreisn  Trade  Notes 

SrnKMR  TO  SUPPLY  KLKCTRICITV 
IN  Bl'HMAn,  INDIA. —  Plans  are  saiil  to 
Ijc  under  way  to  supply  flsctrlclty  in  th.- 
town    of    Insein.    Burmah.    India. 

PROPOSIOD  WATER-POWEIi  Dlil- 
VEI^OPMI^NT  IN  ALGICRIA.  AFRICA. — 
A  comniission  appointed  liy  the  Governor- 
General  of  AlKeri-a.  wliich  has  lieen  inves- 
tigatinK  the  cievelopnn  nt  of  water  power 
to  generate  electricity  for  railways,  pro- 
poses to  utilize  the  fails  of  Oued-Agrlcun. 
in  the  Department  of  Constantine.  It  is 
estimated  tivat  sufficient  power  could  be 
developed  for  the  electrification  of  a  rail- 
way line  from  Bougie  to  Sfitif  (about  SO 
miles)  and  another  line  from  Bougie  to 
Beni-Mancour.  a  distance  of  about  57  miles. 
It  is  planned  to  have  a  special  commission 
study  further  the  matter  of  electric  power 
on  tlie  basis  of  a  three-phase  circuit  of  low 
frequency. 

IILKCTRIFIGATION  OF  VADSTENA- 
F.XAOIOLSTA  RAILWAY. — Permission  has 
lieen  granted  by  the  Swedish  government 
for  etiuipping  the  Vadstena-Faageistu  Rail- 
way for  electrical   operation. 

PROPOSED  WATER  DEVELOPMENT 
FOR  AYR,  SCOTLAND.  —  The  proposed 
scheme  for  developing  the  water  power  of 
Loch  Doon  to  supply  electricity  in  Ayr,  ac- 
cording to  Electrical  Industries,  has  been 
recommended  by  the  lighting  committee  to 
the  Town  Council  for  approval.  The  cost 
of    the    project    is    estimated    at    £250,000. 

PRIZES  FOR  ELECTRIFICATION 
.SCHE.ME  OFFERED  BY  LIEGE.  BEL- 
GIUM.— In  order  that  the  electrification  of 
the  province  may  lie  most  advantageously 
effected  the  local  government  of  the  prov- 
ince of  Liege,  Belgium,  is  considering  how 
best  to  reorganize  the  existing  and  proj- 
ected generating  stations.  In  order  to  get 
assistance  in  the  solution  of  this  problem 
it  is  offering  four  prizes,  one  of  25,000 
francs,  one  of  15,000  francs  and  two  of 
10,000  francs  each,  for  the  four  best 
schemes  which  may  be  submitted  on  or 
before  March  1,  1922.  Full  conditions  as 
to  this  competition  and  details  of  the 
present  position  of  electricity  supply  in  the 
province  may  l>e  obtained  from  the  Gov- 
ernor, Place  St.  Lambert.  Liege,  or  from 
the  headciuarters  of  the  Technical  Depart- 
ment,   33    Rue    Derchis,    Liege. 

POWER  PLANT  FOR  TOOWOOMBA. 
.\USTRAI,T.V.  TR.\:\nV.\YS. — A  revised  es- 

tiinnl.     fill     : «.r    Ih.u  .     :ind    substation 
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expanslon  of  the  lines  have  made  the  fol- 
lowing estimates  of  the  total  cost  of  the 
project ;  Zeeland.  Flanders,  2,300,000  florins  ; 
central  group,  2,600,000  florins ;  northern 
group,  800,000  florins,  making  a  total  of 
.^,700,000  florins,  foi-  which  1.000.000  florins 
bus   already   been  subscribed. 

ELECTRIFICATION  OF  SOUTH  AFRI- 
CAN RAILWAY. — The  latest  reports  re- 
garding the  proposals  for  equipping  certain 
sections  of  the  government  railways  of  the 
Union  of  .South  Africa  for  electrical  opera- 
tion are  to  the  effect  that  no  bids  have  as 
vet  been  accepted  and  that  it  Is  possible 
that  the  program  may  not  be  carried  through 
at  this  time  to  the  full  extent  provided  for. 
Uncertain  business  conditions.  It  Is  reported, 
may  influence  the  government  to  defer  this 
work   to  some   extent. 


ha 


subniitl.,1  l.\  I'  \  .M.Ciilhv  &  Company, 
consulting  engineers,  to  cost  £72,700.  The 
City  Council  has  requested  the  government 
to  instruct  an  expert  to  go  ahead  with  the 
project. 

PROPOSED  POWER  PROJECT  FOR 
LITHGOW.  AUSTRALIA.  —  The  Lithgow 
(New  South  Wales)  Council  has  been  in- 
formed bv  th.'  iXcw  South  Wales  Railway 
Department  that  it  iiiDpose.'s  to  establish  a 
large  pciwci  slaticMi  in  Ihe  west  part  of 
New  South  W.ilc's  when  ftnids  are  available. 
The  station  will  be  supplied  with  coal  from 
the  State  coal  mine  at  Lithgow. 

GENERAL  ELECTRIC  SERVICE  FOR 
PROVINCE  OF  ZEEL.\ND.  NETHER- 
LANDS-"Arrangements  have  been  made 
for  the  installation  of  a  general  electric 
service  for  tlie  Province  of  Zeeland.  Neth- 
erlands. The  scheme  has  been  arranged 
through  commissionei's  of  a  concern  organ- 
ized as  the  Namloose  Venoopschap  Pro- 
vinciale  Zeeuwwijze  Electriciteits  Mat- 
chappv.  with  a  capital  of  a  million  florins 
(normal  exchange  about  .f-IOO.OOO).  This 
has  been  raised  by  subscription  on  the  part 
of  seven  (ummnmities  in  tiie  province  whicii 
have  taken  a  small  share,  the  i-est  of  the 
capital  being  subscribed  by  the  provincial 
government.  Land  has  been  purchased  at 
Sluiskil  for  a  central  station,  for  which  a 
contract  has  bwn  awarded.  At  Henglo  a 
contract  for  erecting  the  first  hlgli-tenslon 
transmission  line  for  a  distance  of  G5  km. 
has  been  granted.  The  cost  of  the  entire 
electrification  of  Zeel.-ind.  Flanders.  Is  esti- 
mated at  l.eon.ono  florins.  For  the  middle 
group  of  islands.  North  and  South  Beveland 
and  W.ilcberen.  which  work  is  to  be  under- 
taken as  soon  as  possible,  tlie  cost  Is  esti- 
mated at  2.000,000  florins  ($SOO.onO  at 
normal  exchange).  It  has  been  decided 
tliat  it  would  be  more  practicable  to  erect 
a  central  station  for  these  Islands  than 
to  attempt  to  innneet  them  with  the  power 
lines  of  North  Brabant.  No  arrangements 
have  been  made  for  the  electriflcation  of  the 
northern  group  of  islands.  The  commis- 
sioners   basing    estimates    on    the    gradual 


ForeiKn  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  Is  num- 
bered further  information  can  be  obtained 
fiotn  'the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
Tiumber. 

E  Sacquet,  electrical  engineer,  81  Rue 
de  Maubeuge,  Geumont,  Nord,  France,  de- 
sires information  as  to  the  manufacturers 
of  transformer-oil  purifying,  flltermg,  dry- 
ing and  preserving  apparattis  and  al.so 
manufacturers  of  presses  for  balmg  sheet- 
steel   waste   from   the   punclung  room. 

A  merchant  in  Chile  ( No  5  8 )  desires  to 
purchase  electrical  good.s  and  motors  auto- 
mobile accessories,  electric  lamps  of  110 
volts  and  220  volts,  supplies  and  parts. 

An  agency  is  desired  by  a  mercantile 
company  in  France  (No.  69)  for  the  sale 
of  refrigerating  machinery. 


has  placed  on  the  market  "Unl-All"  termi- 
nal, designed  for  storage-battery  use. 

PUSH-BUTTON  SWITCH.  —  The  Ward 
Electric  Company.  Inc..  I'hiladelphia  Stock 
Exchange  Buililing.  Philadelphia,  has  re- 
cently idacid  on  the  market  a  push-button 
switch,  made  In  both  single-pole  and  three- 
way   types. 

PANEL-MOUNTING  RHEOSTAT.  —  A 
panel-mounting  rheostat  ("Fada")  designed 
to  control  filament  temperature  of  vacuum 
tubes  in  radio  work  has  recently  been 
developed  by  Ftank  A.  D.  Andrea.  1882 
Jerome  Avenue,  .New  York  City. 

HEATER. — An  electric  bathroom  heater 
and  radiator  which  may  be  set  In  the 
wall  has  been  develop.-d  by  the  William 
H.  Jackson  Company.  2  West  Forty-seventh 
Street,   New    York  City. 

WASHING  M.\CHINE.  —  An  electric 
washing  machine  known  as  "Klean  Kwlck." 
which  operates  on  vacuum  principle,  has 
been  developed  by  the  Du  Mond  Manufac- 
turing Company,  Cedar  Falls,  Iowa. 

RANGE. — An  electric  range  known  a.* 
"Light-Wire,"  built  for  operation  on  the 
lighting  circuit,  has  been  placed  on  the 
market  by  the  .Standard  Electric  Stove 
Company.  1720  North  Twelfth  Street. 
Toledo, 


New  Apparatus  and  Publications 

CONSTRUCTION. — Sanderson  &  Porter, 
New  York  City,  consulting  and  construc- 
tion engineers,  have  issued  a  folder  show- 
ing some  of  the  properties— power  plants, 
transmission   lines,,  etc.— built   by   tliem. 

LIGHTNING  ARRESTERS.  —  The  Hi- 
Voltage  Equipment  Company.  Cleveland, 
has  issued  Bulletin  No.  2,  on  its  new  flash- 
rod  lightning  arresters  and  choke  coils  and 
fuses. 

VACUUM  CLEANER.  —  The  Electric 
Vacuum  Cleaner  Company,  Inc.,  Euclid 
Avenue  and  Ivanhoe  Road,  Cleveland,  has 
developed  a  small  "Premier  Handy"  vac- 
uum   cleaner   weighing  6    lb. 

DOUBLE  TIGHTENING  ,VAL^^5  — 
"Tight  In  Two  Places"  is  the  title  of  pam- 
phlet DT-lBOl  Issued  by  the  Y^iirnall-War- 
ing  Company,  Chestnut  Hill,  Philadelpliia, 
describing  the  "Yarway"  double  tightening 
valve. 

M.\ST  ARM. — The  Erie  Electrical  Equip- 
ment Company,  Inc..  Johnstown,  Pa^.  is 
distributing  a  folder  describing  the  "Erie 
mast  arm. 

GRAPHIC  INSTRUMENTS  —  "Do  It 
Graphically"  is  the  title  of  a  booklet  dis- 
tributed bv  the  ICsterline-Angus  Company. 
Indianapolis,  covering  tlie  Esterline  ^aphic 
instruments. 

WIRING  FITTINGS.  —  The  Michigan 
Stamping  Company.  Detroit,  has  Issued 
bulletin  No.  10,  covering  "Michigan"  wiring 
flttings.  including  a  patented  sectional 
switch  box.  panel  surface  cabinets  and 
stamped  steel  fixture  stud. 

PIPING  SYSTEM. — The  M.  J.  Dougherty 
Company.  Twenlv-flfth  and  Washington 
Avenue.'  Philadelphia,  piping  fabricators 
and  engineers,  is  distributing  bulletin  W- 
10    on   modern    piping  practice. 

TANK  RHEOST.VTS. — The  Waitl  Leon- 
ard Electric  Company,  Mount  Vernon,  N.  Y.. 
is  distributing  a  four-leaf  pamphlet  de- 
scribing   "Ward    Leonard"    tank    rheostats. 

SIGN.VLINf;  HORN. — The  Klaxon  Com- 
pany. Newark.  N.  J.,  has  placed  on  the  mar- 
ket an  alternating-current  duplex  horn  for 
sounding  alarms  and  code;  time  and  tele- 
phone call  signals. 

PUSH-BT'TTON. — Tlie  Pahnestock  Elec- 
tric Company.  East  Avenue  and  Eighth 
Street.  I>ong  Island  City.  New  York,  has 
placed  on  the  market  a  push-button 
equipped   with   spring  clip   terminals. 

TERMINAL  AXD  CON>rECTOR.  —  The 
Battery  Equipment  &  Suoply  Company. 
Inc..  1400  South  Michigan  .\venue.  Chicago. 


New  Incorporations 


THE  MIDDLE  STATES  ELECTRIC 
COMPANY,  New  York,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  J5,ii00 
to  manufacture  electrical  products.  The 
incorjiorators  aj"e  J.  Mittleman,  M.  Eisen- 
stadt  and  A  Zahn.  Tlie  company  is  repre- 
.sented  by  Barondess  &  Chaitin,  27  Cedar 
Street. 

THE  SCHOOLFIELD-HAR\Trr  ELEC- 
TRIC COMPANY,  Charleston,  W.  Va.,  has 
been  incorporated  by  Raymond  R.  and  G. 
C.  Schoolfield  and  Leonard  P.  Harvey.  The 
company  is  capitalized  at  $10,000  and  pro- 
poses  to   manufacture   electrical   supplies. 

THE  HOME  WIRING  COMPANY,  409 
East  Jefferson  Street,  Joliet,  111.,  has  been 
incorporated  by  Earl  L.  Rohm  and  Harry 
C.  Norris  to  manufacture  and  deal  in  elec- 
trical appliances  and  fixtures.  The  com- 
pany is  capitalized  at   $35,000. 

THE  EXCELLIGHT  COMPANY,  Forest- 
ville.  Conn.,  has  been  incorporated  by  Fred- 
erick N.  Manross,  Rudolph  Stern,  H.  Ger- 
uldson,  C.  W.  .Vrmstrong  and  C.  I.  Johnson 
of  New  Haven,  to  manufacture  and  deal 
in  lamp  products.  The  new  company  will 
be  a  subsidiary  of  the  Nationarl  Marine 
Lamp  Company. 

THE  RURAL  ELECTRIC  SERVICE 
COMP.\NY.  Shelby.  Ohio,  has  been  incor- 
porated witli  a  capital  of  $10,000  to  furnish 
electricit.N  in  the  vicinity  of  Shelby.  The 
incorporators  arc  U.  Spangler,  C.  J.  Laser, 
J.  W.  Marriott.  T.  C.  Hahn  and  R  M. 
Mead. 

THE  MECHANHCAL  &  ELECTRIC.-VL 
MANUF.VCTURLN'G  COMP-^NY,  Bethel, 
Maine,  has  been  chartered  with  a  capital 
stock  of  $1011.1100  to  manufacture  electrical 
equipment  and  machine  products.  The 
oflicers  of  the  company  are  Theodore  Morln, 
Bethel,  president  and  treasurer,  and  EUery 
C.  Park,  secretary. 

THE  SCHOEZLER-ASH  MANUF.\C- 
TURl.NG  COMP.\NY.  Buffalo.  N.  T.,  has 
been  incorporated  by  M.  J.  and  L.  F. 
Schoezler  and  J.  H.  .\sh.  to  manufacture 
electric  motors  and  kindred  equipment. 
William  J.  Volker.  Mutual  Life  Building, 
represents   the  company. 

THE  ROBERT  BOSCH  MAGNETO  COM- 
P.XNT,  New  York.  N.  Y..  has  been  in- 
corporated with  a  capital  stock  of  $250,000 
to  manufacture  and  deal  in  engineering 
appliances.  The  Incorporators  are  O.  Helns 
and  G.  Jahn  H.  T.  -Andrews.  115  Broad- 
way. Is  attorney. 

THE  NASS.\U  ELECTRIC  PL.\TING 
WORKS.  Fr^eport.  N  Y.  has  l>een  chart- 
ered with  a  capital  stock  of  JS.ono  by  H. 
Weber.  T.  E.  Gaffey  and  E.  O.  Chandler. 
J.  C.  Judge.  44  Court  Street.  Brooklyn,  is 
attorney. 

THE  S.  K.  RUCKMAN  ELECTRIC 
COMPANY.  2171  South  Gay  Street.  Knox- 
ville.  Tenn..  has  l>een  Incorporated  with  a 
capital  slock  of  $10,000  by  S.  K  Ruckman 
and  H.  B.  .\ngel 

THE  LEONARD  A.  SYLVIA  COMP.\NY 
New  Bedford.  Mass..  has  been  incorporated 
with  a  capital  stock  of  $15,000  to  manu- 
facture electrical  machinery.  The  Incorpo- 
rators are  Leonard  .\.  Sylvia.  F.  W.  Sylvia, 
:ind  George  W.  Gifford.  New  Bedford. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Aug.  23,  1921) 

1  388,479.  Electrical  Watbr-Le\'EL-Ixdi- 
C-A.TING  Apparatus  :  'Walter  D.  Kickum, 
Glendale.  Cal.  App.  filed  Sept.  16.  1918. 
For  giving  alarm  upon  occurrence  of 
low  water   in  boilers,    reservoirs,   etc. 

1  3  88  4SS.  Electro vapob-Heated  Steering 
Wheel:  Arthur  L.  Senn,  Seattle.  Wash. 
App.  filed  May  24,  1920.  Heated  as  de 
sired. 

1388  507  Stxchroxizixg  System:  John 
H.  Bell.  South  Orange,  N.  J.  App.  filed 
May  1.  1920.  For  printing  telegraph 
systems. 

1388.312.  _ecoxdart  Electric  Clock; 
'  Thaddeus  S.  Casner.  Plainfield.  X.  J. 
App.  filed  April  19.  1921.  Small  number 
of  moving  parts. 

1,388.526.  HoT-AiR  Syringe.  Oscar  H. 
Pieper  and  Alphonse  F.  Pieper.  Roches- 
ter, X.  T.  App.  filed  Aug.  13,  1917.  Em- 
ployed by   dentists. 

1  388  327.  loxizATioN-CrRRENT  Reglx.ator: 
Oscar  H.  Pieper  and  Alphonse  F.  Pieper. 
Rochester,  X.  T.  App.  filed  Xov.  5,  1918. 
For  use  of  dentists. 

1388  528.  Trolley  Shoe:  Lewis  H.  Ship- 
man.  Boston.  Mass.  App.  filed  July  18. 
1918.     Sliding  shoe. 

1  388  330.  Electrode  foe  Storage  Bat- 
teries :  Vincent  C.  Stanley.  Brookline. 
Mass.  App.  filed  Feb.  4,  1920.  For  com- 
paratively  small  cells. 

1,388.541.  Circuit  -  CoxTBOLLlNG  Appa- 
ratus ;  Homer  C.  Woodbury.  Providence. 
R.  I.  App.  filed  Feb.  13.  1919.  For  use 
with  a  rotary  hydrocarbon   burner. 

1,388.535.  Dyxamo-Electric  Machin-e: 
Herbert  S.  Eadesm.  Philadelphia.  Pa. 
App.  filed  June  29.  1920.  Mutiple-rotor 
dynamo-electric   machines. 

1.388.589.        HEATlXG-ELEMEXT-COXTEOLLrXG 

De\-ice.-  Paul  M.  Mueller.  Erie.  Pa.  App. 
filed  March  24.  1920.  Automatic  switch 
prevents  overheating. 

1,388.390.  Trolley  Wheel  for  Electric 
Street  Cars  :  Julio  S.  X'avarro.  Havana. 
Cuba.  -App.  filed  March  21.  1921.  Made 
in  separate  halves   (in  disk  form). 

1.388.613.  Process  of  Automatically 
Regulati.vg  the  Addition  of  a  Tre.\ti.vg 
;Vgent  to  'Water  :  Julian  S.  Simsohn. 
Philadelphia.  Pa.  .\pp.  filed  Oct.  23.  1918. 
Treatment  of  water,  sewage,  etc. 

1,388.643.  Electric  Lamp  Socket:  D.ivid 
HJnrth.  Bridgeport.  Conn.  App.  filed 
March  27,  1919.  Two-part  socket  Includ- 
ing shell   and  cap. 

1.3SS.636.  Storage  Battery:  Lamar  Lyn- 
don, West  Orange.  X.  J.  App.  filed  April 
30.  1919.  Improved  mounting  for  elec- 
trode plates. 

1.388.703  Recei\-er-Hook  Switch:  John  T. 
Gray.  Creat  Falls,  Mont.  App.  filed  Aug. 
13.  1919.  Maximum  opening  movement 
transmitted   to   contact   members. 

1.388.719.  Electric  Ibox  :  James  W.  Johns- 
ton. P.Tit  Lake  City  Ttah.  App.  filed 
April  3  1920.  Means  for  holding  electric 
cord    light. 

1,38(1,720  Telephone        Attachment; 

ChajU->.  E.  Jones.  New  York  N.  Y.  App. 
filed  .May  17.  1920  Shutter  operable  to 
cover  or   uncover  opening   in   mouthpiece. 

1.388.757  P.attert  Tester  ,  T,ewl.i  L. 
I.a»ka.  Cordova.  Alaska.  App  fll-d  Aue. 
9,  1919.      For  testing   flashlight  batteries. 

1.388. 73(  Pbocefs  for  the  Manufacture 
of  .Metallic  Diai-hragm.'i  of  Elf.ctr'i- 
L^TIC  f"ELLa :  Rodolph"'  Perhkranz. 
''.'irouce-^'Ifneva.  .^witzf-rlund.  .\pp.  ftl'*d 
June  1.  1920.    Thin,  porous  diaphragm. 

J. 388.739.  Fi.ECTRTC  FolDTNG  AND  CfRLINO 
Iron;  Oaetano  RapizzI,  Parabiaeo.  Italy. 
.Vpp.  filed  Sept.  13.  1920  To  fold  and 
curl  hairs,  stuffs,   etc. 

1.388.793.  ■Vacttm-Ttpe  Cona-erteb  :  Wil- 
fred T.  BIrdsiall.  Montclalr.  V  J  App 
fllrd  Jan.  5.  1917.  Operates  with  stability 
and  efflciency. 


1,388,805.  Curling  Iron;  Thomas  L.  Den- 
nis. Xew  York,  N.  T.  App.  filed  Aug.  IS, 
1920.  Heating  element  does  not  inter- 
fere with  movable  parts. 

1.388.822.  Ciecuxator  Heater;  Herman  E. 
Roys,  Xew  York.  X.  Y.  .\pp.  filed  Xov. 
15.  1919.  For  attachment  to  an  electric 
fan. 

T.2S8.834.  Spaek-Gap  Apparatus;  Fritz 
Lowenstein.  Brooklyn.  X.  Y.  App.  filel 
Jan.  19.  1918.  Quenched  spark  gap  for 
radio   transmitter. 

(Issued  Aug.  30,  1921) 

1,388.850.  Storage  Battery;  Thomas  R. 
Cook,  Pittsburgh,  Pa.  App.  filed  July  21, 
1920.  Employed  in  portable  electric  fiash- 
lamps. 

1.388.858.  TiME-CoxTROLLED  Mechanism; 
William  H.  Greenleaf.  Hartford.  Conn. 
App.  filed  March  29,  1920.  Self-winding 
timepiece. 

1.388.874.  Forming  Dielectric  Films  . 
Ralph  D.  Mershon,  New  York.  X'.  Y.  .A.EP- 
filed  Feb.  18.  1920.  For  condensers,  rec- 
tifiers and  other  devices. 

1,388.887.  Ix-dicatixg  System  ;  Lipa  Polin- 
kowskv,  Antwerp.  Belgium.  .\pp.  filed 
X'ov.  1.  1919.  For  visually  indicating  to 
operators  the  lines  with  which  connec- 
tions are  desired. 

1.388.906.  Electric  Motor-Coxtrol  Sys- 
tem :  Harry  A.  Wackerly,  Alliance,  Ohio. 
App.  filed  July  21.  1920.  For  automatic- 
ally controlling  the  limit  of  travel  of 
machinery. 

1.388.936.  R-ADio  Telegraphic  and  Tele- 
phoxic  Apparatus  ;  Horace  St.  John  de 
Aula  Donisthorpe.  London.  England.  .\pp. 
filed  April  28,  1920.  Portable  receiving 
sets. 

1.388.948.  Hant)  Lamp:  Carl  Hambuechen, 
Belleville.  111.  App.  filed  April  27.  1917. 
Conducting  strip  placed  outside  of  battery 
chamber. 

1.388.949.  Audio-Frequency  Wireless  Fog- 
Sigxal  System  :  E.  C.  Hanson,  Lo.<i 
Angeles.  Cal.  App.  filed  June  4.  1918. 
For  indicating  to  navigator  position  of 
ship. 

1.388.963.  SouxT>  -  Traxsmittixg  Instru- 
ment ;  Alexander  Marr,  Biggin  Hill.  Eng- 
land. App.  filed  May  27.  1919.  Micro- 
phonic instrument  in  which  vibration  of  a 
diaphragm  alters  resistance  of  a  cell 

1.388,966.  Electric  Heating  axt  Regulat- 
I.VG  Device  for  Incubators  :  William  G. 
X'elson,  Racine.  Wis.  App.  filed  Jan.  15. 
1920.  Means  to  open  and  close  circuit 
automatically. 

1.388.974.  Electric  Heater  for  Poultry 
Plants  ;  John  P.  Schreiner,  Mount  Ver- 
non. X'^.  Y.  App.  filed  July  10.  1920. 
Utilizes  ordinary  incandescent  bulb  for 
heating  purposes. 

1388.990.  Dry  Cell:  H.  de  Olaneta.  Xew 
Haven.  Conn.  App.  filed  May  7.  1920. 
Deleterious  gases  harmlessly   disposed  of. 

1,389.018.  Grid  for  Storage  Batteries; 
John  C.  Sundby.  Endcrlin.  N.  D.  Aop. 
filed  Sept.  7.  1920.  Constructed  to  pre- 
vent undue  buckling. 

1.389.026.  Radio  Receiving  System:  Van- 
nevar  Bush,  Chelsea.  Mass.  App  filed 
May  19,  1920.  For  transforming  sus- 
tained oscillations  into  groups  at  audible 
frequency. 

1.389.032.  Electric  Iron:  Ralph  C.  Curth. 
Columbus.  Ohio.  App.  filed  Feb.  10.  1920. 
Switch  mounted    in   handle. 

1.389.031.        CONTINUOI'S-CURRENT    DYNAMO; 

*  Fritz  Kesselring.  Xeuhausen.  Switzerland. 
.\pp  filed  June  12,  1920.  Approximately 
constant  voltage  obtained  at  variable 
speed. 

1  389.061.  PioNAi,  System  :  Daniel  J. 
McCarthy,  Elgin.  111.  App.  filed  June  28, 
1920.     Railway  signal  lights. 

1.389.080.  System  of  Motor  Controi,  : 
l^igh  J.  Stephenson,  Chicago.  111.  App. 
filed  Xov.  28.  1919.  For  controlling 
plurality  of  motors  connected  to  drive 
£ame  mechanUm. 

1.389.10.".  CoN-TROb  Apparatus:  Karl  A. 
Simmon.  Edgewood  Park.  Pa.  App.  filed 
D'T.  13.  1919.  Manually  operated,  rota- 
tlve-typc  controllers. 

1  389  110  Dynamo  -  Electric  Machine  : 
Charles  E.  Wll.oon.  Wllkinshurg.  Pa.  App. 
filed  March  9.  1917.  Regenerative  opera- 
tion of  electric  railway  vehicle  motors. 

13S9112.  Incan-descent -Lamp  T>orK  : 
'  Snmuel  L.  Adfl.xon.  New  York.  N,  V. 
App  filed  March  23.  1920.  Inexpensive 
.«o<k«-t  from  which  bulb  cannot  be  re- 
moved. 


Coiistructicn 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

CAMBRIDGE.  M.\SS.  —  A.  F.  Robinson 
contemplates  the  construction  of  a  two- 
story  addition,  95  ft  x  105  ft.,  to  the  power 
house  at  his  plant  at  Binney  and  Second 
Streets.      The   cost   is   estimated   at   $75,000. 

DEXTER,  MASS. — The  city  authorities 
contemplate  the  erection  of  a.  transmission 
line  from  Dexter  to  Winfield,  to  cost  about 
$24,000 


Middle  Atlantic  States 

BRADFORD.  X.  Y. — The  construction  of 
a  municipal  electric  plant  in  Bradford  Is 
under  consideration  by  the  City  Council. 

HAMILTON'.  X.  Y. — The  Madison  Power 
Company  has  been  granted  permission  by 
the  Public  Service  Commission  to  erect  and 
operate  a  transmission  line  in  Easton 
Street,  and  to  furnish  electricity  for  light 
and  power  under  a  franchise  granted  by 
the  village   authorities. 

XKW  YORK.  X'.  Y. — Plans  have  been  pre- 
pared bv  the  Rice  Foundation  Company, 
12  East  Eighty-seventh  Street,  in  co-opera- 
tion with  the  city  authorities,  for  the  con- 
struction of  a  one-story  power  house,  73  ft. 
X  73   ft.,  at  Pelham  Bay  Park. 

PATTERSOX.  X.  Y.— The  Carmel  (X.  Y.) 
Light  &  Power  Company  has  applied  to 
the  Public  Service  Commission  for  author- 
ity to  construct  an  addition  to  its  electric 
power  plant  at  Patterson.  Extensions,  it  is 
understood,  will  also  be  made  to  the  dis- 
tributing lines  for  local  service. 

STAPLETOX.  S.  I..  X.  Y. — Bids  will  be 
received  bv  M.  Hulbert.  Commissioner  of 
Docks,  foot  of  Batterv  Place.  Xorth  River, 
Xew  York  City,  until  Oct.  4.  for  furnishing 
and  installing  cranes,  elevators  and  electric 
power  transmission  equipment  at  piers  12 
and  13.  Stapleton.  S.  I.  The  work  includes 
new  boiler  plants. 

S"YR.\Ct' SE.  X.  Y. — The  Syracuse  Light- 
ing Companv,  a  subsidiarj-  of  the  United 
Gas  Improvement  Company,  has  filed  notice 
of  increase  in  its  capital  stock  from  $4,000.- 
000  to   $5,000,000. 

ESSEX  FELLS.  X.  J.  —  Bonds  to  the 
amount  of  $30,000  have  been  authorized  by 
the  Borough  Council,  the  proceeds  10  be 
used  for  improvements  to  the  municipal 
waterworks,  including  the  installatinn  of 
electrically  operated   pumping  machinery. 

BERWICK.  P.\.  —  The  pumping  station, 
including  four  large  pumps,  electrical  motors 
and  other  equipment,  of  the  Berwick  %\  ater 
Companv  was  recently  destroyed  bv  fire. 
The  loss  is  estimated  at  about  $100,000. 

CLIFTOX  HEIGHTS.  PA. — The  _  con- 
struction of  a  power  house.  25  ft.  x  52  ft., 
in  connection  with  other  extensions  at  the 
Clifton  Yarn  Mills,  is  under  consideration. 

DOYLF:STn'WX.  P.V. — The  Bucks  County 
Public  Service  Com|)any  is  contemplating 
extensions  of  its  service  lines  to  Mechanics 
Vallev.  Buckingham.  Lanhasha  and  Holicog 
for  local  distribution  of  electricity  for 
lamps  and  motors.  Extension  of  its  trana- 
mijssion  lines  to  Xew  Hope  and  Aquetong 
are  also   under  consideration. 

PEQUEA.  PA.  —  The  Pcquea  Electric 
Companv.  recently  organlzen  by  .lonn  H. 
Mvers  and  others,  has  purchased  from  the 
Farmers'  Electric  Company.  Lancaster,  the 
entire  lighting  system  south  of  Marticville 
The  new  owners  are  planning  to  rebuild  and 
extend   the   lines. 

PHILADEI^PHIA.  PA. — 9.  W.  Hrana  & 
Son.  manufacturers  of  metal  products.  46.3 
Paul  Street,  contemplate  the  construction 
of  a  one-storv  power  house  In  connection 
with  a  proposed  addition  to  their  plant,  to 
cost    about    $125,100. 

PTTTSBl'RGH.  PA. — Enlargement  of  the 
rold-storaire  an. I  refrigerating  plant  of  the 
Tech  Fr...,l  Pro.lucts  fnmpany.  Tliirty-sixth 
and  Butler  Streets,  is  under  ronsider.atlnn. 
Three     electrirallv     operated     Ice     machines 
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will  be  installed,  witli  auxiliary  power 
equipment. 

WILKES-BARRE,  PA. — Xcgotlations  are 
unditr  wa.v  Ijetwecn  thi;  Wilkes-Barre  Com- 
pany and  the  Pennsylvania  Power  &  Liprht 
Company  to  supply  the  city  of  Wilkes-Barre 
with  electricity  on  a  contract  basis.  This 
arrangement,  should  the  propcsition  be 
accepted,  will  include  the  erection  of  a 
high-tension  transmission  line  by  the  Penn- 
sylvania Power  &  Light  Company  from  its 
nearest  power  station  into  Wyoming  Valley. 
Iron  towers  would  be  used  to  support  the 
cables.  The  cost  of  the  line  would  involve 
an  expenditure  of  approximately  $750,000. 
E.  A,  Wakeman  is  general  manager  of  the 
Wilkes-Barre  Company. 

C.VTONRVILLE.  MD. — The  construction 
of  a  pnwir  plant  at  the  St.  Charles'  College 
at  Catonsvillo  near  Maryland,  in  connection 
with  other  buildings,  is  under  consideration 
by  the  board  of  directors  of  the  institution. 
The  cost  is  estimated  at  $180,000. 

GRAHAM.  V.\.  —  The  Princeton  Power 
Company  has  filed  notice  of  an  increase  in 
capital  stock  from  $100,000  to  $200,000. 

HARRTSONPTTRO,  VA.— Plans  m..-  under 
consideration  by  the  finance  committee  of 
the  Citv  Council  and  a  committee  of  ten  to 
ascertain  the  feasibility  of  completing  the 
power  plant  near  Grove  Hill  on  the  Shen- 
andoah River,  to  furnish  additional  electric 
power  to  Harrisonburg. 

NORFOLK.  VA. — Plans  are  under  way 
by  the  Anheuser-Busch  Company  mr  an 
addition  to  its  local  ice  and  com-atorage 
plant,  to  cost,  with  equipment,  about  $250,- 
000.  Ophuls.  Hill  &  McCreery,  Inc.,  112 
West  Forty-second  Street,  New  York  City, 
are  engineers. 


North  Central  States 

GALION.  OHIO. — The  James  H.  Heron 
Company,  engineer,  in  its  report  to  the  City 
Council  recommends  the  removal  of  the 
municipal  electric  plant  to  a  new  location 
and  a  combination,  if  possible,  with  the 
waterworks  pumping  station.  The  maxi- 
mum cost  of  the  proposed  plant  is  placed 
at    $132,000. 

TOLEDO,  OHIO. — Bids  will  be  received 
by  C.  A.  Benedict,  Director  of  Public  Serv- 
ice, Toledo,  Ohio,  until  Oct.  4,  for  the  con- 
struction of  a  sewage  pumping  .station  .and 
the  installation  of  equipment  mcluding  five 
centrifugal  pumps  with  300-hp.  and  200-hp. 
motors,  vacuum  pumps,  piping,  valves, 
meters  and  gages  for  the  pumps,  electric 
crane,  sewage  screens  and  hoists,  switch- 
board and  electrical  equipment.  Plans  and 
speeiflcations  may  be  obtained  from  the 
ofl^ce  of  the  Director  of  Public  Service.  225 
Valentine  Building.  Toledo,  and  from  Fuller 
&  McClintoek.  engineers,  170  Broadway, 
New   York   City. 

LOUTS'\'lLLR  KY.— Arrangements  have 
been  made  by  the  Louisville  Gas  &  Kleetric 
Company  for  the  installation  of  new  lamp 
standards  on  Fifth  Street  between  Green 
and  Walnut  Streets,  to  cost  .about   $20,000. 

FORT  W-WNE.  TND. — ^Work  will  be 
started  at  once  by  the  Indiana  Public  Serv- 
ice Comp:mv  on  the  construction  of  a  power 
house  at  30.1    Militia  Street. 

HARTFORD  CITY.  IND.— The  Board  of 
Blackford  County  Commissioners  is  plan- 
ning to  install  an  electric  lighting  system 
in  the  county  infirmary. 

INDIANAPOLIS.  IND — Plans  are  under 
way  by  the  Board  of  County  Commissioners 
for  extensions  and  inipri)Vements  to  the 
local  power  plant  used  for  county  institu- 
tions. 

ATLANT.A..  ILL,— The  Atlanta  Electric 
Light  Company  contemplates  the  erection 
of  a  transmission  line,  a  distance  of  13 
miles,  to  connect  Lincoln  with  Atlanta. 
Energy  will  be  purch.ased  from  the  Lincoln 
Water  &  Liglit  Company. 

JOLIET.  ILL. — Bids  will  be  r"celved  by 
Zimmerman,  Saxe  &  Zimmerman,  64  East 
Van  Btiren  Street.  Chie:igo,  for  a  one-story 
power  house.  70  ft.  x  80  ft.,  to  cost  $45,000, 
at  the  Illinois  Penitentiary,  Joliet. 

SHERRARD.  ILL— The  Sherrard  Elec- 
tric Company  is  considering  the  erection  of 
a  transmission  line  to  furnish  electricity 
in  the  town  of  Reynolds  and  adjacent  terri- 
tory, 

VERG.\.S.  MINN. — Bonds  have  been  voted 
for  the  erection  of  a  high-tension  trans- 
mission line  from  Vergas  to  connecL  with 
the  line  of  the  Otter  Tail  Power  Company 
at  Frazee. 

MAQUOKET.V,  IOWA,— The  Iowa  Elec- 
tric Light  CompaJiy  is  having  plaus  pre- 
pared for  the  construction  of  a  hydro-elec- 
tric plant  at  Maquokcta,  to  cost  about   $75.- 


000,  Holland,  Akerman  &  Holland.  106 
Liberty  Street,  Ann  Arbor,  Mich.,  are  engi- 
neers. 

LA  MOURE,  N.  D— The  Dakota  Utilities 
Company  contemplates  the  erection  of  a 
transmission  line  from  Lia  Moure  to  Verona. 

HECLA,  S.  D. — Plans  have  been  prepared 
for  the  construction  of  a  new  municipal 
electric  power  house.  W.  H.  Higby  is  city 
clerk. 

MAGNET,  NEB.— The  village  auiiiorltles 
are  contemplating  the  sale  of  the  municipal 
electric  light  system  and  connecting  up  with 
the  line  of  the  Tri-State  Utilities  Company. 
The  cost  of  the  improvement  is  estimated  at 
$12,000, 

HAYS,  KAN.  —  Improvements  to  the 
municipal  electric  light  plant,  to  cost  about 
$19,000,  are  under  consideration  . 

Mccracken,  KAN— The  city  Council 
is  considering  calling  an  election  to  submit 
to  the  voters  the  proposal  to  issue  bonds 
for  the  construction  of  a  municipal  electric 
plant. 


Southern  States 

M.A.RION,  S.  C. — The  City  Council  Is  con- 
sidering  the  installation  of  an  electric  light- 
ing system  in  Marion. 

GAINESVILLE.  FLA. — Plans  are  under 
consideration  by  the  Council  for  extensions 
and  improvements  to  the  municipal  electric 
power  plant,   to  cost  about  $30,000. 

JACKSONVILLE,  FT,,A. — The  Tidewater 
Glass  Company  is  planning  the  construction 
of  a  new  jilant  to  comprise  two  manufactur- 
ing units,  to  cost  about  $150,000  each.  The 
installation  will  include  mold  shop,  power 
house  and  other  departments.  C.  H.  Dank- 
worth  and  F.  W.  Stewart  are  interested  in 
the  company, 

ABBEVILLE,  LA. — Bonds  to  the  amount 
of  $125,000  have  been  voted  for  rebuilding 
the  municipal  electric  system,  including 
overhead  lines,  improvements  to  the  street- 
lighUns  system,  instajllng  internal-com- 
bustion engines,  etc.  Henry  A.  Mentz.  Mag- 
nolia, Miss.,  is  consulting  engineer. 

CRO^A^:,EY,  L.\. — Bids  will  be  received 
by  the  city  of  Crowley,  Louisiana,  at  the 
office  of  J.  O.  Herin.  city  manager,  until 
Oct.  17,  for  power-plant  equipmem  i.o.b. 
as  follows:  (1)  One  crude-oil  engine,  be- 
tween 350  h.  hp.  and  400  b.  hjp.  standard 
rating,  comjilete  with  all  accessories,  in- 
cluding exhaust  muffler,  outboard  bearing 
and  extension  shaft  to  carr\'  direct-con- 
nected alternator  and  exciter.  (2)  One 
three-phase.  CO-cyc!e.  2.300-volt  oil-engine 
type  alternator  of  capacitv  and  speed  to 
suit  selected  engine,  without  base,  shaft  or 
bearings,  but  with  dampening  winding, 
generator  rheostat,  discharge  resistance 
foundation  bolts,  sole  plates  and  pre.'Sing 
rotor  on  extension  shaft.  (3)  One  engine- 
type  exciter  of  capacity  and  speed  to  suit 
selected  engine  and  alternator,  without  base 
shaft  or  bearings,  but  with  rheostat,  founda- 
tion bolts,  sole  plates  and  pressing  arma- 
ture on  extension  shaft.  (4)  One  .switch- 
board as  per  specifications  on  file  in  the 
office  of  the  city  manager  at  Crowlev.  Bid- 
ders will  suhniit  their  own  specifications, 
guarantees,   etc, 

LAHOMA,  OKLA.— The  City  Council  is 
considering  the  installation  of  a  lighting 
system  in  Lahoma. 

MANCHESTER.  OKLA— The  erection  of 
a  transmission  line  from  Manchester,  Okla. 
to  .Anthony.  Kan.,  to  cost  $27. COO.  is  under 
consideration.  W.  B.  Rollins,  Railway  Ex- 
change Building,  Kansas  City,  Mo.,  is  engi- 
neer. 

■WOODW.\RD.  OKLA. — Improvements  to 
the  municipal  electric  light  plant  are  under 
consideration  by   the   City  Council. 

WAXAHACHIE.  TEX.— Work  will  be 
started  at  once  by  the  Texas  Oil  Products 
Comp.anv  on  thi^  construction  of  an  oil  re- 
flniry,  to  cost  about  $750,000.  The  present 
plans  provide  for  a  power  hnuse,  installation 
of  electrical   machinery,   etc. 


LOS  ANGELES,  CAL.  —  The  .Southern 
California  Edison  Company  has  been 
authorized  by  the  Railroad  Commission  to 
proceed  with  the  construction  of  an  addi- 
tional unit  at  its  Big  Creek  hydro-electric 
development. 

MARE  ISLA.ND,  CAL.— Bids  will  be  re- 
ceived by  the  Bureau  of  Supplies  and 
Accounts,  Navy  Department,  Washington. 
D.  C.  for  the  following;  Until  Oct.  4,  Mare 
Island,  Schedule  8.753 — 2.000  ft.  telephone 
cable:  Schedule  8.754 — miscellaneous  insul- 
ating fiber,  12,200  fuse  elements,  6,000 
fianged-heel  globes.  500  receptacles,  200  lb. 
hard  sheet  rubber,  4,500  cable  terminals 
and  six  voltmeters. 

POMONA.  CAL— The  City  Council  la 
considering  the  installation  oi  an  orna- 
mental lighting  system  on  Randolph  Street 
between  Park  and  Wisconsin  Streets. 

REtoONDO,  CAL.  —  The  installation  of 
ornamental  lam|)S  on  the  business  streets  in 
Redondo  is  under  consideration. 

SAN  FRANCISCO.  C.A.L,  —  The  Pacific 
Gas  Electric  Company  is  considering  the  in- 
stallation of  new  switching  equipment  at 
the  Artois  substation,  north  of  Willows,  and 
increasing  the  capacity  of  that  station  from 
15,000  kw.  to  45,000  kw..  to  cost  about  $30  - 
000.  The  company  also  contcmolates  the 
construction  of  a  substation  at  Wilklns 
Slough  between  Knight's  Landing  and 
Coulsa,  etc.,  to  cost  $45,000. 

SONOMA,  CAL— The  Sonoma  Valley 
Water.  Light  &  Power  Company  has  been 
gr-anted  conditional  permission  bv  the  Rail- 
road Commission  to  issue  $1  no, 000  in  bonds, 
the  proceeds  to  be  used  for  the  acquisition 
of  the  property  of  the  Sonoma  Citv  Water 
Works  and  the  Sonoma  Vista  Water  Com- 
pany, also  for  extensions.  Improvements  and 
to  pay   indebtedness. 

BOISE,  IDAHO. — A  site  on  the  Pavette 
River  has  been  purchased  bv  the  Dead  Ox 
Flat  Irrigation  District  for"  the  establish- 
ment of  a  power  plant. 

FRANKLIN.  IDAHO— The  Utah  Power 
&  Light  Company,  Salt  Lake  Citv,  Utah.  Is 
considering  the  construction  of  another 
large  dam. 

PHOENIX.  ARIZ— Thi  Garrick  &  Mang- 
ham  Agua  Pria  Lands  &  Irrigation  Com- 
pany has  made  arrangements  with  the  Shat- 
tuck  Construction  Company,  San  Francisco, 
to  take  over  all  the  construction  work  in 
connection  with  the  development  of  an  irri- 
gation project  in  the  district  west  of 
Phoenix,  to  cost  approximately  $1,800,000. 
The  present  plans  provide  for  pumping 
plants,  siphons  across  the  .\gua  FVIa,  trans- 
mission lines,  canals,  etc.  The  work  is  to 
start  not  later  than  March  1,   1922. 

NEVADA  CITY,  NE\'. — The  Delhi  PoTrer 
Company  is  having  plans  prepared  for  the 
construction  of  a  power  house,  penstock  and 
transmission    line.      A.   A.    Codd   is   engineer. 


Pacific  and  Mountain  stales 

PTTGET  SOUND.  WASH— Bids  will  be 
received  by  the  Bureau  of  Supplies  and 
Accounts,  Navy  Department,  Washington, 
D.  C,  until  Sept.  27  for  two  dynamo  con- 
denser, coi\densate.  centrifugal  turbine- 
driven  pumi)S,  witli  miscellaneous  spare 
parts,  at  the  Puget  Sound  Navy  Yard. 

COTTAGE  GROA"^.  ORE,— Bonds  to  the 
amount  of  $50,000  have  been  voted  to  estab- 
lish a  municipal  electric  light  system  In 
Cottage  Grove. 


Canada 

WnNNIPEG,  MA.N.  —  Annoincemenf  has 
been  made  by  A.  W.  McLimont.  vice-presi- 
dent of  the  Winnipeg  Electric  Railwav  Com- 
pany, that  arrangements  have  been  com- 
pleted for  financing  ,a  lBS,O00-h|i.  hvdro- 
electric  development  at  Great  Falls  on  the 
Winnipeg  River.  63  miles  from  Winnipeg, 
to  cost  $in.0nn.0on.  Work  Is  already  under 
way  on  the  project,  which  will  be  c.arrie<i 
out  under  the  charter  of  the  Manitob.i 
Power  Company.  Tlie  latter  company  Is 
taking  over  the  plant  and  assets  of  the 
Winnipeg   River   Power   Company,    Ltd. 

DRESDEN,  ONT.  —  The  authorities  of 
Camden  Township  are  planning  the  erection 
of  a  hvdro-electric  svsteni.  K.  R.  Fowler. 
190    University    Avenue,    Toronto,    Is    tha 

engineer. 

P.\ISLEY.  ONT. — .\  by-law  appropriating 
$24,700  has  been  passed  for  the  Installation 
of  hydro-electric  service  in  Paisley.  Elec- 
tricity will  be  furnished  from  the  Eugenia 
Falls  system,  a  distance  of  11  miles. 

THEDFORD.  ONT. — A  by-law  haa  been 
authorized  nrovidlng  for  $16",500  for  hydro- 
electric  service    in    Thedford. 

COTEAU  DU  l..\C.  QUE— Bids  will  be 
received  by  Joseph  Langevin  until  Sept.  30 
for  the  construction  of  el(>ctric  light  and 
power  plants  to  cost  $30,000. 

MONTRE.VL,  QUE.  —  Reports  submitted 
bv  the  Administrative  Commission  appro- 
priating $15,000  for  replacing  the  boilers 
at  the  Craig  Street  pumping  station  and 
$11,000  for  renewing  pumps  at  the  Rielee 
Street  pumping  station  will  be  again  con- 
sidered bv  the  City  CounciL 
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The  Great  Issue  Now  Before  All  Our 
Associations 


MV.y,  have  a  way  of  joining  asso- 
ciations, to  express  approval 
and  to  lend  support,  and  then 
doing  nothing  more.  Every  society  and 
association  in  the  electrical  inductrv  is 
suffering  from  this  abandonment  by 
members — due  to  failure  to  realize  what 
such  an  association  is  and  what  it  is  for. 

TheX.E.L.A.,theA.I.E.E.,theS.E.D., 
the  I.E.S..  the  X.E.C.A..  the  E.S.J.A.. 
the  A.M.E.S.,  the  Power  Club,  etc., 
are  simply  associations  of  men  who  have 
banded  together  in  the  effort  to  achieve 
through  co-operation  some  purpose  that 
they  feel  cannot  be  accomplished  by  the 
individual.  Each  man  has  joined  because 
this  league  or  that  society  is  striving  to 
do  something  that  he  wants  done.  He  is 
received  as  a  member  because  he  thus  ex- 
presses a  desire  to  help,  and  as  a  member 
he  stands  voluntarily  committed  to  con- 
tribute his  active  aid.  The  act  of  joining 
in  no  way  fulfills  his  obligation.  No 
member  can  conscientiously  sit  back  and 
wait  for  the  secretarv  or  the  headquar- 
ters staff  to  d<j  the  work. 

But  men  are  just  as  human  in  associa- 
tion work  as  in  anything  else.  They  do 
largely  what  they  like  to  do  and  apply 
themselves  to  the  thing  that  interests  them 
most  at  the  time.  If  they  arc  to  take  part 
in  association  work,  it  must  be  made  not 
only  worthy  but  timely  and  appealing. 
And  just  as  soon  as  an  association  ceases 


to  have  such  clearly  defined  objectives 
end  to  make  real  progress  toward  their 
attainment,  that  association  is  dead.  For 
it  can  flourish  only  on  the  interest,  the  ac- 
tive unity  and  influence  of  its  member- 
ship. And  it  justifies  itself  only  in  the 
measure  of  the  practical  service  which  it 
renders  broadly  to  the  industry  as  well 
as  to  the  individual,  along  lines  that  do 
not  duplicate  and  overlap  the  work  of 
correlated  bodies. 

Electrical  men  believe  in  co-operation, 
and  they  have  grouped  themselves  into  a 
number  of  associations  of  large  member- 
ship and  great  potential  strength  that 
have  done  some  very  big  and  useful 
things  for  the  advancement  of  the  indus- 
try. They  have  accomplished  but  a  frac- 
tion of  the  good  they  could  have  done, 
however,  if  their  collective  purposes  and 
influence  had  been  expressed  more  ac- 
tively to  the  individual  members  and  ap- 
plied more  intimately  by  them  in  their 
local  contact.  Most  members  abandon 
their  associations  only  because  the  associ- 
ation fails  to  sustain  their  eager  interest 
and  gives  them  work  to  do. 

The  tlLECTRlCAL  W'oRLD  believes  that 
there  is  no  more  urgent  issue  before  our 
associated  bodies  than  this  one.  The 
member  must  be  made  to  appreciate  that 
he  is  the  association;  the  association  it- 
self must  employ  its  membership  with 
more  purpose  and  effect. 


Matthew 

Scott 

Sloan 

An  engineer  rvho  hast 
achieved  early  distinctimi 
among  leaders  in  central- 
station  -  company  affairs 
through  his  qualifications 
as  an  executive  and  a  sym- 
pathetic understanding  of 
public  relations  has  been 
elected  president  of  the 
Association  of  Edison  II- 
himinating  Companies. 


*T  ITS  recent  annual  meeting  in 
/\  Spring  Lalce,  N.  J.,  the  Association 
■'■•■•of  Kdison  Illuminating  Companies 
elected  as  its  president  a  man  young  m 
years  and  young  in  the  Edison  group. 
These  companies,  which  are  generally 
recognized  as  the  leaders  in  electric 
light  and  power  company  policy  and  en- 
gineering practice,  date  Ixick  from  the 
early  days  of  the  commercial  use  of 
electricity.  To  become  the  spokesman 
of  this  group,  therefore,  stamps  our  a.*; 
a  leader  among  leaders.  M.  S,  Sloan, 
president  of  the  Brooklyn  Edison  Com- 
pany, the  new  president  of  the  Edison 
association,  has  been  engaged  in  the 
public  utility  business  for  the  last  fif- 
teen years.  Hy  education  and  bv  early 
training  he  is  an  engineer.  By  instinct 
and  inclination,  however,  he  is  an  execu- 
tive, rosacssi'il  of  a  keen  perception 
and  sympathetic  understanding  of  pub- 
lic relations,  he  has  shown  a  marked 
ability  to  analyze  those  situations  In  the 
operations  of  a  public  utility  which 
fre<iuently  pass  unobserved  and  prevent 
a  company  from  making  the  most  of 
its  opportunities.  However,  he  has  the 
courage  to  apply  the  needed  corrective 
measures.  In  addition,  Mr.  Sloan  has  a 
clear  understanding  of  utility  financing 


and  has  as  a  result  been  able  to  be  of 
considerable  assistance  not  only  to  his 
own  company  but  also  to  bankers  and 
others  interested  in  the  issuance  of 
public  utility  securities.  In  recognition 
of  this  understanding  he  has  been  ap- 
pointed chairman  of  the  X.  E.  L.  A. 
committee  on  relations  with  bankers.  A 
Southerner  by  birth,  nature  has  en- 
dowed him  with  an  attractive  person- 
ality, making  it  easy  for  him  to  meet 
other  men  and  win  them  over  to  his 
point   of  view. 

Mr.  Sloan  was  born  In  Mobile.  Ala., 
Sept.  5.  ISSl.  In  1901,  before  he  had 
actually  reached  his  twentieth  birthday, 
he  was  graduated  from  the  Alabama 
Polytechnic  Institute  at  Auburn.  It  was 
in  1906  that  he  left  the  General  Electric 
Company  to  enter  the  utility  field  as 
chief  engineer  of  the  Birmingham  (Ala.) 
Railway.  Light  &  Power  Company. 
Later  he  was  made  assistant  superln- 
lemlent  of  the  lighting  and  power  de- 
partments of  that  company,  and  in  1907 
he  was  .appointed  superintendent  of 
power.  The  following  year  he  was  ap- 
pointed superintendent  of  the  company's 
electric  department,  with  jurisdiction 
over  the  operation  and  commercial  sales 
of    that    department.      In    1910    he    was 


made  assistant  to  the  president  of  the 
company,  in  which  capacity  he  had  su- 
pervision over  all  departments,  with 
full  executive  power.  Toward  the  end 
of  1913  he  became  connected  with  the 
New  Orleans  Railway  &  Light  Com- 
pany, an  atniiated  property,  as  assistant 
to  the  vice-president.  A  few  months 
later  he  became  manager  of  that  com- 
pany's railway  and  electrical  depart- 
ments, and  in  1917  was  elevated  to 
vice-president  and  general  manager. 
Within  a  short  time,  however,  he  re- 
signed to  join  the  executive  staff  of  the 
Xew  York  Edison  Company  as  assistant 
to  Vice-president  John  W.  Lleb  and  in 
that  capacity  became  operating  man- 
ager of  tile  company.  In  the  summer 
of  1919.  upon  the  resignation  of 
Nicholas  F.  Brady,  he  became  president 
of    the    Brookl>'n    Edison    Company. 

Mr.  Sloan  has  been  a  conscientious 
association  worker,  and  while  he  lived 
in  tlie  Soutn  he  was  a  bulwark  of 
strength  to  the  Southeastern  Section  of 
the  N.  E.  L.  .-v.  In  addition  to  his 
N.  E.  L.  A.  work  previously  mentioned, 
he  IS  chairman  of  the  committee  on 
electrical  resources  of  the  nation  and  he 
also  is  a  member  of  the  public  policy 
committee. 
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All  Eyes  on  the  Washington 
Employment  Conference 

^T0  UNOFFICIAL  body  meeting  under  official 
M  auspices  in  recent  days  has  attracted  a  larger 
measure  of  public  support  than  the  conference  on  the 
employment  situation  that  has  met  in  Washington  at 
the  President's  call  this  week.  Employers  great  and 
small,  workingmen  employed  and  idle,  professional  men, 
clerks,  wives  and  children- — all  would  hail  its  outcome 
if  it  meant  that  the  way  was  clear  for  a  resumption 
of  the  industrial  activitj'  of  two  years  ago.  The  con- 
ference cannot  work  miracles  or  by  a  wave  of  its  wand 
restore  the  sick  to  bounding  health.  But  it  can  at  least 
clear  the  way.  It  can  produce  an  accurate  census  of  the 
unemployed  by  sections,  cities  and  industries;  it  can 
marshal  for  demolition  the  obstacles  in  the  way  of 
"starting  up,"  and  all  patriots  will  hope  that  it  can  bring 
together  for  prosperity  in  peace  as  they  were  brought 
together  for  defense  in  war  the  leaders  of  capital  and 
the  leaders  of  labor. 


Who  Should  Develop 

the  Colorado  River? 

WHAT  agencies  should  be  the  ones  to  develop  the 
tremendous  power  possibilities  of  the  Colorado 
River?  How  is  the  financing  to  be  done,  who  should 
supply  the  funds,  and  how  should  these  be  repaid? 
How  should  the  power  be  distributed?  How  should  the 
flood  control  and  irrigation  benefits  relate  to  the  power 
development?  These  are  the  fundamental  questions 
which  must  be  an.swered  before  anything  further  can 
be  done  toward  realizing  upon  this  great  asset  of  the 
Southwest  which  flows  through  Nevada,  Arizona  and 
Utah. 

The  recent  statement  credited  to  Secretary  of  the 
Interior  A.  B.  Fall  that  "no  dam  should  be  built  on  the 
Colorado  River  by  any  agency  except  the  federal  gov- 
ernment, as  the  enterprise  is  altogether  too  large,  too 
important  and  involves  too  many  interstate  and  inter- 
national problems  to  permit  of  its  being  undertaken  by 
any  other  agency,"  is  of  great  significance.  That  the 
federal  government  is  qualified  to  raise  the  funds  for 
the  construction  of  the  necessarj'  dams  and  power 
houses,  and  that  of  all  agencies  it  alone  can  settle  any 
interstate  or  international  disputes  which  arise,  goes 
without  question.  But  is  government  to  compete  with 
private  enterprise  in  work  which  private  enterprise  is 
eminently  qualified  to  undertake?  Present-day  develop- 
ments in  power  engineering  and  in  the  existing  great 
transmission  systems,  outrivaling  the  proposed  super- 
power system  of  the  Atlantic  seaboard  fostered  by  the 
federal  government,  have  reached  their  high  plane 
under  private  initiative.  The.se  agencies  also  have  been 
unusually  successful  in  obtaining  all  the  funds  needed 


to  extend  their  plants  as  power  is  demanded.  The  Colo- 
rado River  developments  offer  no  problems  that  cannot 
be  solved  by  the  same  agencies  that  have  been  respon- 
sible heretofore  for  the  countr\-'s  electrical  growth. 
There  is  no  necessity  for  the  government  to  develop  the 
Colorado  so  long  as  private  initiative  equally  resourceful 
and  competent  is  willing  to  undertake  the  job. 


The  Effect  of  Increased  Taxes 
on  Rates 

THE  Senate  committee  dealing  with  taxation  has 
indicated  a  possible  change  in  the  coi-poration  tax 
section  of  the  proposed  act  amending  and  simplifying 
the  revenue  act  of  1918.  Originally  le\Ting  a  tax  of 
10  per  cent  on  the  net  earnings  of  corporations,  the 
House  committee  increased  this  to  12*  per  cent,  and 
now  the  Senate  committee  proposes  to  increase  it  still 
further  by  making  it  15  per  cent.  And  all  the  while 
there  is  a  clamor  for  a  reduction  in  the  price  of  freight 
and  passenger  transportation  as  well  as  in  the  rates 
for  all  public  utilitj-  ser\-ice.  Apparently  the  work  of 
the  special  taxation  committee  representing  the  electric 
light,  railway  and  gas  associations  has  been  fruitless, 
or  at  least  its  warnings  as  to  the  effect  of  increased 
taxation  on  public  utility  corporations  have  gone  un- 
heeded. The  public  should  be  made  to  understand  the 
full  purport  of  such  a  change.  Lower  rates  are  out  of 
the  question  if  taxes  are  to  be  increased  50  per  cent. 


At  Last  True  Figures  on 
the  Appliance  Load 

THE  electrical  industry  owes  a  vote  of  thanks  to 
C.  .J.  Russell  and  T.  W.  Berger  of  the  Philadelphia 
Electric  Company  for  their  study  of  residence  kilowatt 
load  with  reference  to  relative  consumption  by  appli- 
ances and  lamps.  Their  paper,  which  appears  in  this 
issue  of  the  Electrical  World,  is  a  notable  contribu- 
tion to  the  common  fund  of  knowledge,  the  first  accurate 
analysis  of  what  is  really  going  on  in  the  modern  home 
in  the  matter  of  appliance  use  under  actually  existing 
conditions.  It  is  particularly  interesting  and  valuable 
because  of  its  conservatism. 

We  have  long  known  that  the  number  of  electric 
household  appliances  in  service  was  increasing  and  that 
their  habitual  use  was  becoming  more  general.  How 
this  was  affecting  the  load,  however,  and  its  worth  to 
the  central  station  have  been  matters  for  conjecture 
and  theorizing.  Now  comes  a  stud.v  of  the  daily  and 
hourly  consumption  of  1,332  households  in  Philadelphia, 
.selected  in  groups  in  four  different  neighborhoods  that 
provide  an  average  well  under  what  might  be  called  the 
normally    equipped    home.     Graphic    wattmeters    were 
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attached  to  the  poles  in  circuit  with  the  transformers 
.serving  these  groups  of  homes  and  continuous  readings 
were  taken  over  a  week's  period.  A  survey  was  made 
of  the  appliances  in  use  in  each  home.  Although  the 
test  was  made  in  the  summer  when  appliances  naturally 
have  their  minimum  use,  still  the  findings  were  sur- 
prising, for  they  prove  that  the  total  weekly  consump- 
tion of  residence  appliances  has  already  grown  as  great 
as  the  consumption  for  light;  that  on  three  certain  days 
each  week  the  appliance  load  is  larger,  while  on  the 
other  days  the  light  load  is  larger,  and  that  this 
doubling  of  the  consumption  of  energy  has  been  accom- 
plished with  an  appliance  equipment  averaging  only  two 
devices  per  house. 

The  report  of  this  investigation  has  been  presented 
before  the  recent  convention  of  the  Association  of 
Edison  Illuminating  Companies  and  the  meeting  of  the 
Great  Lakes  Division,  N.  E.  L.  A.  It  deserves  the 
widest  possible  dissemination  and  the  most  thoughtful 
consideration.  It  I'aises  plentiful  questions  that  should 
be  followed  through.  What  are  the  facts  in  larger  and 
smaller  homes?  What  are  the  conditions  in  smaller 
communities  and  in  other  parts  of  the  country?  How 
will  the  comparison  stand  in  winter,  when  both  more 
light  and  more  appliances  are  used?  What  can  be  done 
to  increase  the  appliance  load  on  Thursday,  Friday, 
Saturday  and  Sunday?  These  are  further  facts  for 
which  the  industry  has  vital  need,  and  the  Russell- 
Berger  paper  points  the  only  way  in  which  they  can  be 
developed.  We  have  all  talked  about  it  long  enough. 
Now  let  us  find  out  what  the  actual  conditions  are  in 
other  cities.  Such  an  investigation  by  any  company  can 
be  made  to  pay  for  itself  many  times. 


work  but  also  give  credit  to  the  men  representing  both 
industries  for  the  action  they  have  taken  in  that  state 
and  appear  likely  to  take  in  other  states.  It  means 
progress. 


Effective  Co-operation 
in  Oklahoma 

THE  course  followed  in  the  recent  movement  to 
establish  line  construction  rules  in  Oklahoma  is  a 
credit  to  the  central-station  and  telephone  interests 
involved.  With  a  set  of  rules  governing  not  only  over- 
head construction  but  also  inductive  interference  al- 
ready issued  in  tentative  form,  the  utilities  came 
together  in  a  joint  committee  and  agreed  on  a  recom- 
mendation involving  the  use  of  the  National  Electrical 
Safety  Code  for  overhead  construction.  It  was  unani- 
mously agreed  that  this  was  no  time  to  consider  the 
issuance  of  inductive-interference  rules.  The  commit- 
tee went  before  the  commission  with  its  recommenda- 
tions and  they  were  accepted. 

We  have  had  occasion  to  point  out  the  danger  of 
continuing  actions  before  the  state  commissions  or  in 
the  legislatures  while  the  study  of  inductive  interference 
is  yet  in  an  incomplete  state.  The  Oklahoma  action 
shows  that  this  danger  is  being  recognized,  and  it  is 
with  a  great  deal  of  pleasure  that  we  record  the  fact, 
particularly  as  a  similar  attitude  has  been  indicated  in 
other  cases  that  have  not  as  yet  reached  so  definite  a 
conclusion.  It  is  gratifying  to  note  that  the  overhead 
situation  has  reached  a  point  where  the  various  inter- 
ests can  meet  and  avoid  embarrassing  controversies. 
It  is  due  to  the  power  and  telephone  interests  and  the 
public  as  well  that  the  same  sort  of  a  basis  for  agree- 
ment be  reached  as  promptly  as  possible  in  the  induc- 
tive-interference situation.  Electric  light  and  power 
company  men  should  appreciate  the  action  taken  in 
Oklahoma  and  not  only  do  all  they  can  to  expedite  this 


Discriminating  Influences  that 

Accompany  Municipal  Ownership 

IN  THOSE  days  when  a  single  community  was  served 
by  five  or  six  separate  power  installations  and  few, 
if  any,  power  users  were  to  be  found  in  the  surround- 
ing agricultural  districts  the  subject  of  power  supply 
was  one  of  simplicity.  When  one  stops  to  consider, 
however,  present  transmission  and  distribution  net- 
works that  not  only  serve  entire  cities  and  groups  of 
cities  but  spread  out  into  the  country  areas,  and  in- 
deed on  through  several  states,  as  they  do  in  the  South 
in  Alabama,  Georgia,  east  Tennessee  and  the  Carolinas, 
or  in  the  Pacific  Coast  areas  in  Oregon,  California,  Ari- 
zona and  Nevada,  the  problem  becomes  far  more  com- 
plicated. 

The  Electrical  World  has  published  no  little  in- 
formation covering  the  trend  in  the  West  which  leads 
thoughtful  men  to  see  that  the  inflexibility  of  power 
development  under  city  control  is  likely  to  sound  the 
death  knell  of  such  municipal  activities  unless  means 
can  be  devised  to  overcome  the  problems  of  ser\-ice 
caused  by  present-dny  demands  for  power.  To  this 
issue  E.  0.  Edgerton  contributes  a  convincing  dis- 
cussion of  this  timely  subject.  It  will  be  recalled  that 
Mr.  Edgerton  has  pi-oved  himself  a  leader  in  many 
things  connected  with  recent  evolution  in  utility  regu- 
lation. As  president  of  the  California  Railroad  Com- 
mission in  former  years,  it  vi-as  he  who  boldly  came 
forth  to  champion  the  cause  of  a  fair  return  on  in- 
vestments in  spite  of  the  fact  that  uneducated  public 
opinion  was  at  times  violently  opposed  to  advances  in 
rates  to  meet  increasing  costs  of  production. 

Mr.  Edgerton  in  his  article  points  out  that  the  par- 
ticipation by  a  municipality  or  a  number  of  municipali- 
ties in  power  development  upon  any  particular  stream 
or  river,  such  as  has  lately  been  proposed  in  Cali- 
fornia— where  municipal  development  is  allowed  to  pro- 
ceed independently  of  state  regulatory  bodies — would 
probably  result  in  a  definite  allocation  to  each  govern- 
mental entity,  and  that  such  allocation  would  at  once 
result  not  only  in  confusion  but  in  tying  up  power 
resources  to  such  a  degree  that  full  service  to  power 
consumers,  both  within  the  city  and  within  the  rural 
communities  beyond  its  boundaries  where  great  areas 
are  covered  by  interconnected  power  service,  would 
be  seriously  jeopardized. 

The  power  problem  of  the  future  in  any  state  is  not 
confined  within  city  boundaries,  and  the  demands  of 
all  customers  must  be  equitably  served  as  they  pre- 
sent themselves,  irrespective  of  their  location.  With- 
out serious  financial  obstacles  and  expensive  operating 
difficulties  this  is  only  possible  through  development 
and  distribution  by  private  capital.  Under  even  partial 
municipal  control  of  power  developments  large  financial 
risks  are  invited,  as  well  as  discrimination  in  the  division 
of  power.  In  the  former,  and  more  particularly  in  the 
latter,  contingency  the  rights  of  power  users  are  pro- 
tected when  commission  regulation  has  the  fullest  op- 
portunity of  expression.  For  under  such  expression 
flexibility,  one  of  the  outstanding  demands  of  modern 
power  service,  is  fully  met  and  at  the  same  time  the 
rights  of  all  taxpayers  are  fully  safeguarded. 
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Intensity  of  Illumination 
and  Visual  Efficiency 

THE  paper  by  M.  Luckiesh,  A.  H.  Taylor  and  R.  H. 
Sinden  which  is  published  in  the  current  issue  of 
the  Electrical  World  gives  the  results  of  some  ex- 
tremely interesting  experiments  upon  the  desirable 
intensities  of  illumination  for  the  simple  visual  opera- 
tion of  reading.  These  experiments  are  striking  in 
several  respects.  The  fundamental  observations  were 
tests  with  reading  matter  of  both  strong  and  weak  con- 
trast, but  always  involving  the  idea  of  speed.  It  is 
already  well  known  that  rapid  discrimination  requires 
somewhat  higher  lighting  intensities  than  delibei-ate 
observation,  and  the  experiments  recounted  strongly 
emphasize  this  fact.  Perhaps,  indeed,  they  emphasize  it 
a  little  too  strongly,  since  the  conditions  involved  the 
reading  of  moving  type.  This  is,  of  course,  not  the 
condition  found  in  practice,  since  the  motion  of  the 
eyes  in  reading  a  moving  page  is  entirely  different  from 
that  which  occurs  in  perusing  an  ordinary  page  at  rest, 
however  quickly.  What  effect  this  change  of  physio- 
logical condition  had  upon  the  results  it  is  impossible 
to  tell  from  the  data  presented.  One  would  e.xpect,  how- 
ever, that  the  difference  involved  with  respect  to  the 
reactions  on  the  ocular  muscles  would  be  very  matei'ial, 
and  a  jn'iori  one  would  judge  that  the  results  would  be 
just  such  as  were  obtained,  that  is  to  say,  that  the 
unfamiliar  condition  would  require  much  stronger  illu- 
mination than  the  familiar  one  for  equal  apparent  ease 
of  seeing. 

Of  course,  the  tests  were  not  carried  out  to  the 
fatigue  point  as  they  have  been  in  some  experiments. 
Moreover,  the  intensities  available  were  much  greater 
than  are  usually  found,  so  that  the  higher  values  would 
be  unlikely,  on  account  of  irradiation,  to  be  chosen  by 
the  observers.  The  actual  facts  showed  that  under  the 
circumstances  of  the  test  the  intensities  of  illumination 
selected  were  two  or  three  times  those  common  even  in 
extremely  well-illuminated  reading  roon's.  It  would  be 
worth  while  to  follow  this  phase  of  the  matter  into  the 
domain  of  fatigue  to  discover  whether  in  reading  matter 
at  rest,  which  is  the  normal  condition  of  reading,  these 
same  intensities  would  or  would  not  prove  more  weary- 
ing to  the  eyes  than  higher  or  lower  ones. 

Another  striking  series  of  experiments  was  carried 
cut  by  comparing  ordinary  and  monochromatic  light, 
the  gas-filled  tungsten  lamp  being  chosen  for  the  former 
and  the  mercury  arc  for  the  latter.  Here  the  tests  were 
reading  tests  pure  and  simple  and  on  stationary  mat- 
ter. They  were  not  long  continued,  so  that  again  the 
question  of  fatigue  was  eliminated,  nor  did  they  involve 
unusual  muscular ,  effort  in  following  the  type.  The 
results  showed  that  in  general  the  observers  selected  a 
rather  stronger  light  from  the  mercury  arc,  which  is 
approximately  monochromatic,  than  they  did  from  the 
incandescent  lamp,  which  covers  a  wide  range  of  spec- 
trum. This  is  the  reverse  of  the  well-known  results 
obtained  in  testing  for  acuity  under  these  two  sources, 
and  we  are  very  strongly  of  the  opinion  that  the  experi- 
ments depended  more  on  the  psychological  than  on  the 
actual  visual  factors.  We  are  not  inclined  to  deny  that 
vi.sual  acuity  is  the  determining  factor  for  illumination 
for  reading,  and  we  fancy  that  the  explanation  of  the 
curiously  discordant  results  in  this  respect  is  the  fail- 
ure to  take  into  account  some  of  the  very  substantial 
psychological  factors  that  appear  when  comparing  two 
light.';  which  obviously  are  radically  different  in  spectral 


character,  and,  moreover,  comparing  them  in  succession 
rather  than  simultaneously.  In  some  of  the  previous 
work  on  this  subject  a  similar  comparison  has  been 
niade  with  test  type  in  juxtaposition  illuminated  simul- 
taneously from  the  two  different  illuminants,  and  in 
this  case  the  monochromatic  light  was  found  to  have 
large  advantage  in  the  matter  of  acuity.  One  cannot 
analyze  without  investigation  of  the  exact  circumstances 
of  the  test  the  difference  between  the  t\vo  results,  but 
it  is  sufficiently  great  to  demand  a  further  threshing 
over  of  the  whole  question,  which  is  one  of  large  prac- 
tical importance  in  the  matter  of  determining  the  char- 
acter and  intensity  of  illuminants.  The  psychology  of 
illumination  is  a  field  as  yet  altogether  too  little  inves- 
tigated. 


Electric  Truck  Operation 

Will  Withstand  Economic  Comparisons 

IF  ANY  ONE  who  has  any  doubt  in  his  mind  regard- 
ing the  economy  of  electric  street  trucks  will  take  the 
trouble  to  interview  users  of  such  vehicles,  he  will  usu- 
ally find  that  the  trucks  are  fully  justified  on  economic 
grounds.  The  only  regret  is  that  data  on  the  experi- 
ences of  various  electric  truck  users  have  not  been  made 
more  readily  available,  for  then  much  of  the  illu- 
sion regarding  the  limitations  of  the  electric  v-ehicle 
would  be  dispelled.  The  case  we  describe  this  week 
is  a  thoroughly  typical  one,  including  the  operation  of 
149  trucks  in  the  service  of  a  single  company  in  the 
simple  task  of  delivering  bread  from  the  bakery  to  the 
retailer.  The  region  covered  is  Greater  New  York  and 
its  vicinity.  The  delivery  cost  in  the  bakery  business 
seems  to  be  an  important  item,  and  in  the  instance  we 
describe  the  electric  truck  has  thoroughly  justified  its 
employment  after  experience  both  with  horses  and  with 
gasoline  trucks.  One  of  the  most  interesting  features 
of  this  varied  experience  was  the  relation  found  to 
exist  between  the  most  economical  type  of  haulage  and 
the  distance  to  be  covered.  For  trips  between  15  miles 
and  45  miles  in  length,  in  the  course  of  the  regular 
deliveries,  electric  trucks  proved  the  most  economical. 
For  very  short  delivery  trips,  under  15  miles,  horses 
held  their  own,  and  for  long  runs,  more  than  45  miles, 
the  gasoline  trucks  had  enough  advantage  in  speed  to 
push  themselves  to  the  front. 

The  average  run  of  the  electric  trucks  is  about  35 
miles  a  day,  in  the  course  of  which  about  fifty  deliveries 
are  made.  The  experience  of  several  years  has  shown 
that  the  depreciation  can  be  distributed  over  a  decade. 
Repairs  and  maintenance  average  $25  a  month  and  bat- 
tery charging  $22  a  month,  the  company  doing  this 
work  itself.  The  depreciation  on  the  batteries  is  on  a 
five-year  basis.  These  figures  apply  to  those  of  the 
trucks  which  are  of  the  1-ton  variety.  The  A-ton 
trucks  cover  a  little  less  ground  and  cost  a  little  less 
for  maintenance  and  a  good  deal  less  for  charging. 
The  average  speed  is  about  14  miles  an  hour,  to  which 
figure  the  trucks  are  geared.  This  relatively  low  speed 
is  believed  to  be  advantageous  and  is  certainly  produc- 
tive of  fewer  accidents  than  occur  with  the  gasoline 
trucks.  A  very  interesting  feature  of  the  situation  is 
that  the  "electrics"  have  more  advantage  over  the  gaso- 
line trucks  than  over  horse-drawn  vehicles,  although 
they  are  superior  in  economy  to  both.  Any  one  who 
has  seen  the  ordinary  gasoline  truck  on  the  wild  joy 
ride  of  its  return  journey  will  divine  the  reascn  for 
himself. 


;,      V      « 

—     -  2  "to 


S     S      _  "3 


.2  "^ 


2  5 


O  S3  o  p^  c  c 


_     ^-     CU     ^  ' 


•r;   >   c   c«  t 


^    1/    o  . 


;■"  =  c  •:  'o  -•  "'  -^ 


•5  u   tx 


h|  P  ^  =  g 

J-t   -*     J-     Q,     2^     o 


o  2 


^f 


-i  w  °  S  • 


'-C  2  S 


■5  5  c 


ffl   a;•- 
s.  —  -°   & 

ii  O)   c. 
fcT  3    ■-    >! 

O    O    3    i; 


i_>.  ^1 


01     u 


C  "2  a. 

=a  5  2 


c  =  o 

0/    s  _ 


October  1,  1921 


ELECTRICAL     WORLD 


657 


Inflexibility  of  Power  Development 
by  Mvinicipalities 

Limitations    Surrounding    Municipal    and    Government   Operation  of  Electric  Utilities,  with 

Especial  Reference  to  Development  of  Large  Power  Sites  Where  Demands 

for  Service  Come  from  Customers  in  Several  States 


By  EDWLN   O.  EDGERTON 

President  East  Bay  Water  Company  and  Formerly  President  California  Railroad  Commissioyi 


u 


JSCUSSION  of  the  merits  of  municipal 
development  and  distribution  of  hydro- 
electric energy  as  contrasted  with  develop- 
ment and  distribution  by  privately  owned 
public  utility  companies  under  state  regulation  is  bring- 
ing out  many  aspects  of  the  problem  not  heretofore 
adequately  considered.  One  of  these  aspects  which 
is  of  importance  is  the  relation  of  consumers  of 
electricity  to  the  electric  supply.  It  may  be  laid  down 
as  a  premise  that  electric  service  will  not  be  completely 
satisfactory  unless  there  be  at  all  times  readily  avail- 
able to  each  consumer  service  in  such  amount  and  of 
such  character  as  to  fit  his  particular  needs.  Rates,  of 
course,  are  important  but  are  not  finally  controlling.  It 
is  idle  to  enlarge  upon  the  benefits  of  low  electric  rates 
if  the  service  is  not  available.  Much  confusion  has 
occurred  from  the  loose  use  of  words  such  as  "munic- 
ipal ownership,"  "public  ownership"  and  "government 
ownership." 

Limitations  Surrounding  Municipal  and 
Government  Operation 

Municipal  ownership  and  operation  of  a  utility 
service  is  confined  to  a  separate  distinct  group  of  people 
organized  as  a  city,  or  possibly  as  a  municipal  corpora- 
tion such  as  an  irrigation  district,  and  the  operation  of 
a  public  utility  service  by  such  a  group  for  the  sole  use 
and  benefit  of  the  people  constituting  this  group,  with 
no  regard  to  out.side  communities  or  individuals. 

Government  ownership,  on  the  other  hand,  implies 
the  idea  of  a  governmental  unit  sufficiently  large  to 
embrace  all  of  the  people,  such  as  a  state  or  the  nation. 
Particularly  must  this  distinction  be  made  because  of 
the  modern  status  of  electric  service  where,  as  in  so 
many  instances,  the  service  has  outgrown  the  boundary 
of  any  city  or  group  of  cities  and  has  spread  over  great 
portions  of  the  state,  so  that  any  adequate  consideration 
of  public  ownership  must  include  operation  by  the  state 
itself.  For  instance,  it  would  not  seriously  be  con- 
sidered that  even  the  largest  city  in  California — Los 
Angeles — could  take  over  and  operate  the  public  utility 
electric  company  which  operates  throughout  southern 
California  and  whose  service  is  only  10  per  cent  within 
the  boundaries  of  that  city.  Neither  could  the  county 
of  Los  Angeles  successfully  operate  this  business 
because  a  large  amount  of  service  is  given  in  other 
counties.  Therefore  the  only  governmental  unit  suffi- 
ciently comprehensive  would  be  the  state. 

There  are  certain  aspects  of  the  electric  power  situa- 
tion which  involve  service  from  given  points  of  gen- 
eration throughout  as  many  as  seven  states,  and  here 
is  an  operation  which  of  necessity  must  be  performed, 
if  to   be   done    publicly,    by    the    national    government. 


Short  of  the  complete  governmental  development  and 
distribution  of  electric  power  without  discrimination 
as  between  consumers,  and  which  must  at  all  times  be 
ready  and  able  to  produce  service  to  any  and  all  con- 
sumers when  and  as  needed,  there  is  no  form  of  gov- 
ernmental interposition  in  the  power  business  which 
could  possibly  give  satisfactorj'  service. 

Hydro-Electric  Development  by  Municipalities 
Cannot  Provide  for  Service  Outside 

A  municipality  in  seeking  to  develop  electric  power 
from  sources  outside  of  its  boundaries  must  of  necessity 
act  selfishly.  The  only  method  of  financing  such  devel- 
opment is  through  the  issuance  of  municipal  bonds. 
Naturally  citizens  who  are  called  upon  to  vote  such 
bonds  require  the  assurance  that  a  specified  minimum 
amount  of  power  will  become  available  for  the  sole 
use  of  the  city  or  its  citizens  to  the  exclusion  of  all 
other  consumers,  and  it  cannot  be  maintained  that  a 
city  having  an  opportunity  to  seize  and  hold  power 
rights  on  mountain  streams  will  take  only  so  much  as 
will  result  in  its  receiving  a  fair  proportion  of  power 
to  be  developed  considering  all  other  municipalities 
which  may  thereafter  desire  to  make  like  developments. 
The  fact  is  that  a  city  acts  for  its  own  interests  and 
seeks  to  secure  for  itself  power  sufficient  not  only  for 
its  present  needs  but  for  such  needs  as  may  be  expected 
in  the  future,  and  it  does  this  without  any  consideration 
whatever  for  other  municipalities  or  other  consumers. 

Furthermore,  the  participation  by  a  municipality  or 
a  number  of  municipalities  in  the  development  of  a 
given  stream  would  undoubtedly  result  in  a  definite 
allocation  to  each  governmental  entitj^;  and  once  fixed 
this  allocation  would  be  inflexible,  there  being  no  gov- 
ernmental agency  to  make  any  adjustment  based  on  the 
needs  of  all  power  consumers.  Once  a  city  obtained 
rights  and  developed  power  on  a  stream,  there  could 
be  no  hope  thereafter  of  a  division  of  such  power  be- 
tween such  city  and  other  consumers,  no  matter  how 
great  the  needs  of  such  other  consumers  might  be. 

The  only  way  in  which  hydro-electric  energy  could 
be  developed  by  municipalities  in  fairness  to  all  present 
and  prospective  consumers  would  be  for  the  cities  to 
develop  power  which  would  be  available  at  all  times  for 
distribution  to  consumers  both  inside  and  outside  of 
city  boundaries;  but  this,  as  has  been  shown,  is  a 
virtual  impossibility.  No  city  or  group  of  cities  would 
invest  municipal  funds  in  a  power  enterprise  and  risk 
(he  possibility  and  probability  of  having  to  share  the 
power  developed  with  any  consumer  present  or  pro- 
spective who  might  thereafter  need  service. 

If  a  city  did  this,  it  might  and  probably  would  find 
itself    in    a   position    after    investing    municipal    funds 
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where  its  power  supply  would  be  seriously  cut  in  order 
that  consumers  outside  of  the  city  should  be  ^iven 
service,  with  the  re.sult  that  the  city's  enterprise  would 
be  unremunerative  unless  the  city  went  into  the  gen- 
eral power  business  and  sold  power  to  the  outside  con- 
sumers, and  this,  as  has  been  suggested,  is  an  impos- 
sible conception  of  a  municipal  enterprise. 

Public  Utility  Company  Can  P^urnish  Service 
Wherever  Needed 

Contrasted  with  this  situation,  the  public  utility 
under  regulation  provides  complete  elasticity  and  is 
an  agency  from  which,  withou*.  discrimination,  all  con- 
sumers may  receive  service  when  and  as  needed,  no 
matter  where  they  are  located,  provided,  of  course,  that 
they  are  within  a  practicable  distribution  area.  A  pub- 
lic utility  company  must  at  all  times  be  ready  to  give 
ser/ice  not  only  to  old  consumers  but  to  new  consumers 
«v-ho  desire  to  be  attached  to  the  system.  Regulation 
does  not  permit  favoring  any  one  locality  over  another 
in  the  matter  of  service,  and  the  development  of  elec- 
tric power  by  a  public  utility  company  cannot  be  made 
for  any  given  locality  but  must  be  made  for  the  benefit 
of  all  consumers  within  a  reasonable  distribution  area. 

The  truth  of  what  has  been  said  becomes  apparent 
when  we  consider  the  proposed  development  of  electric 
power  on  the  Colorado  River,  and  here  the  conditions 
incident  to  municipal  development  as  outlined  would 
apply  equally  to  state  development.  On  the  Colorado 
River  there  is  a  possibility  of  developing  energy  to  be 
distributed  in  at  least  seven  states,  and  it  may  fairly 
be  said  that  the  development  of  this  energy  should  be 
made  with  a  comprehensive  consideration  of  the  needs 
of  the  consumers  in  all  of  these  states.  No  one  city,  no 
group  of  cities  and  no  one  state  has  a  right  to  claim 
all  of  this  electrical  energy  as  it  must  be  distributed 
fairly  throughout  the  Southwest. 

Devklopment  of  Colorado  River  by  Private  Capital 
AN  Example  of  Equitable  Service 

For  any  city  or  group  of  cities  or  for  any  state  to 
obtain  rigid  and  pei-petual  rights  to  definite  amounts 
of  power  on  the  Colorado  River  would  create  the  in- 
flexible condition  which  has  been  shown  as  impossible 
if  service  is  to  be  given  to  all  consumers.  In  the  first 
place,  there  is  no  reasonal)le  basis  upon  which  a  definite 
allotment  could  be  made  to  each  governmental  unit,  and 
if  an  allotment  were  made  either  upon  an  arbitrary 
basis  or  on  a  basis  of  population  or  on  a  basis  of  pi-es- 
ent  consumption,  this  allotment  would  definitely  restrict 
development  as  to  those  great  areas  which  will  un- 
doubtedly be  developed  hut  which  would  have  received 
no  allotment  because  of  their  present  unorganized  con- 
dition. Furthermore,  such  an  allotment  must  of  neces- 
sity contemplate  future  needs  as  well  as  present  ones, 
and  if  made  on  that  basis,  it  would  as  to  some  areas 
now  sparsely  settled  hold  out  of  use  electrical  energy 
for  a  long  period  of  time  at  great  economic  loss. 

Moreover,  most  of  the  governmental  units  which 
might  seek  an  allotment  at  the  time  of  the  division  of 
power  rights  on  the  Colorado  River  are  wholly  unpre- 
pared to  develop  and  use  such  power  and  have  no 
present  thought  of  going  into  the  power  business. 

On  the  other  hand,  the  public  utility  company  under 
regulation  aflfords  a  remarkably  adequate  agency  for 
the  logical  development  of  power  and  the  distribution 
of  energy  fairly  and  equitably  among  the  consumers  as 
they  present  themselves,  wherever  they  may  be  located. 


There  need  be  no  definite  allotment  of  power  to  any 
given  community,  because  the  power  company  would 
develop  power  in  logical  steps,  keeping  somewhat  in 
advance  of  demand  but  seeking  always  to  prevent  a 
heavy  investment  for  power  development  which  for  a 
long  period  would  remain  idle  because  of  a  lack  of 
demand.  Under  this  scheme  the  public,  with  no  finan- 
cial risk  except  as  it  might  invest  in  the  securities  of 
the  company,  would  obtain  electrical  energy  at  times 
and  in  quantities  to  suit  the  needs  of  consumers,  and 
all  of  the  citizens  of  all  of  the  states  would  be  assured 
of  non-discriminatory  treatment  and  a  division  of  the 
power  fairly  and  equitably  made  under  governmental 
regulation  and  free  from  the  rigid,  inflexible  dedication 
of  definite  amounts  of  power  to  any  given  community  or 
state. 

Operating  Expenses  Decrease 
16  per  Cent 

Gross  Revenue  of  Electric  Light  and  Power  Companies 

Increases,  While  Operating  and  Maintenance 

Expenses  Decrease 

REPORTS  received  by  the  Electrical  World  for 
the  month  of  July  from  central  generating  and 
distributing  companies  representing  78  per  cent  of  the 
installed  rating  of  the  country  indicate  that  the  average 
electrical  energy  requirements  of  the  countiy  were  the 
lowest  since  September,  1919.  However,  a  comparison 
with  the  war-time  energy  output  of  the  central  generat- 
ing stations  shov.s  that  the  output  during  July  was  still 
higher  than  that  reported  during  the  war  period.  The 
average  grcss  revenue  for  July  was  the  lowest  since 
August  of  last  year,  but  was  still  more  than  15  per  cent 
greater  than  that  reported  for  any  month  during  the  war. 
Also,  in  spite  of  the  fact  that  with  but  few  excep- 

TABLE  1— central-station  RETURNS  FOR  TWELVE  MONTHS 
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15.085  13.640  10  5  55  6  54  5  22  9 
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•Includes  ostimatcs  (or  f  trty-ninc  companies,  representing  9.7  per  cent  of  the 
tot.nl  installed  rating  of  all  central  stations. 

t Includes  estimates  for  seventyM?ight  compaiues,  repro-^enting  16  3  per  cent  of 
the  total  installed  rating  of  all  central  stations. 

tinclildes  estimates  (or  one  hundred  and  seventeen  companies,  representing 
20  9  per  cent  of  ike  total  installed  rating  of  all  central  stations. 


October  1.  1921 


ELECTRICAL     WORLD 


659 


CENTRAL-STATION  GROSS  REVENUE,  OPERATING  EXPENSES  AND  OUTPUT  DECREIASE  DURING  JULY 


tions  virtually  all  the  primary  industries  of  the  nation 
were  operating  at  only  a  small  percentage  of  their 
capacity  and  were  reporting  correspondingly  decreased 
financial  returns,  the  electric  light  and  power  industry, 
while  selling  8  per  cent  less  electrical  energy  in  July  of 
this  year  than  in  July  of  1920,  reported  gross  revenue 
4.8  per  cent  in  excess  of  that  received  in  July  of  last 
year.     In  addition,  the  operating  and  maintenance  ex- 


penses during  July  were  16  per  cent  below  those  of 
July,  1920.  Expressing  these  figures  in  terms  of  the 
operating  ratio,  or  ratio  between  operating  expenses 
and  gross  revenue,  gives  further  evidence  of  the  ten- 
dency toward  financial  prosperity  in  the  electric  light 
and  power  industrj'.  During  July  of  the  present  year 
the  operating  ratio  of  all  companies  taken  in  the  aggre- 
gate was  46.1  per  cent,  as  against  54.1  per  cent  reported 


TABLE  11— CENTRAL-STATION  RETURNS  BY  SECTIONS  0\"ER  A  TWELVE-MONTH  PERIOD 
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for  July,  1920,  or  a  decrease  in  the  operating  ratio  of 
8  per  cent  during  the  twelve-month  period.  It  would 
seem  from  these  figures  that,  from  a  financial  viewpoint 
at  least,  the  electric  light  and  power  industry  is  experi- 
encing the  almost  ideal  economic  condition  of  increased 
gross  revenue  and  decreased  operating  expenses. 

Reports  of  industrial  conditions  during  July  indicate 
that  further  curtailments  were  continuing  in  every 
manufacturing  industry  with  few  exceptions.  Mate- 
rially increased  activity,  however,  was  reported  by  the 
railroad  repair  shops  from  ever>'  section  of  the  country. 

In  New  England  the  textile  industry  reported  a  con- 
tinued high  percentage  of  activities,  certain  sections  of 
the  industry  reaching  normal  and  frequently  exceeding 
it.       Otherwise    the     industrial     energy     requirements 


operations  were  reported  by  the  milling  and  packing 
industries  of  the  West  North  Central  States.  Despite 
these  increased  industrial  energy  requirements  and  a 
slightly  increased  lighting  load,  the  electric  light  and 
power  companies  of  this  section,  as  a  whole,  reported 
an  average  daily  output  of  1,600,000  kw.-hr.  under  June. 

The  operations  of  the  central  generating  companies  of 
the  South  Central  States  reflected  the  increased  indus- 
trial depression  existing  in  that  section.  Many  of  the 
large  factories  were  entirely  cut  down,  while  the  re- 
mainder were  working  on  part  time  only.  Very  few 
mines  were  operating  over  two  or  three  days  a  week. 

The  mining  and  allied  industries  of  the  Mountain 
States  reported  no  improvement  over  June,  with  addi- 
tional curtailments  in  severaHocalities.     Industrial  con- 


TABLE  in— AGGREGATE  OPERATING  RATIO  OF  COMPANIES  REPORTING  DATA  MONTHLY  TO  THE  "ELECTRIC-iL  WORLD" 
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60  0 
53  8 
48  5 
48  5 
56  5 
63  2 

54.0 
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53  8 

54  1 

21.2 
20  7 
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18.6 
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41.9 
41.4 
41    6 
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50.9 
52.1 
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54  5 

55  3 
56.1 

21   2 
20  9 
20  8 
20.3 
19  7 
19  6 
19.8 

45.8 

43  8 
45  3 
44.8 
44.7 

44  9 

45  8 

61.2 
63  0 
58  4 
54.8 
54.7 
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56.9 

25  0 
24   1 
23.0 
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19  4 
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45.0 
47.0 

50  1 

51  6 
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64  4 

61.2 
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58  3 
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25.0 
24.6 

23  5 

24  2 
22.5 
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22  3 

39.5 
41.9 
41.8 
42.7 
43  7 

45  0 

46  0 

61.8 
59.8 

59  8 

60  2 

60  8 

61  8 
63  0 

20.8 
20.6 
20.6 
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20  5 
20  2 
20  2 

38  6 
48  2 
47.3 
47  5 
48.8 
51   6 
53  9 

53,1 
59,1 

53  3 

54  1 
53.3 

55  3 
55   1 

26.4 
28.6 
30  4 
22  4 
27  9 
27  3 
27  3 

38.6 
41.7 
38.6 
43.6 
40  7 
45   1 
53.6 

53.7 
51.2 
50  9 
52  8 
56  0 
60  0 
62.4 

20  1 
21.4 
23  2 
25  0 

21  2 
18  3 
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39.6 
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53.1 
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27.4 
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60.3 
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57.0 
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March   

64.3    60  3 
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27.5 

26.0 

25  8 

26  0 
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37.4 
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25.6 

24  2 
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45.5 

44.7 

Ma.ch 

43.0 
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41   1 
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3o  4    40.3 

37  0    41.1 
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throughout  this  section  were  about  the  same  as  during 
June.  The  extent  of  the  general  industrial  depression 
in  the  New  England  section,  however,  is  apparent  from 
the  fact  that  the  electrical  energy  consumed  in  this  sec- 
tion during  July  was  more  than  14  per  cent  below  the 
energy  requirements  of  July,  1920.  Despite  this  large 
drop  in  output  during  the  twelve-month  period,  the 
gross  revenue  of  the  electric  light  and  power  companies 
of  this  section  increased  by  1  per  cent  and  the  operat- 
ing expenses  decreased  by  16  per  cent  during  the  period. 

The  stone,  clay  and  glass  industries  of  the  Middle 
Atlantic  States  reported  curtailment  under  June  opera- 
tions of  from  22  to  53  per  cent,  and  the  iron  and  steel 
operations  in  this  section  were  further  curtailed  by 
more  than  7  per  cent.  In  contrast  to  these  decreases  in 
electrical  energy  requirements  was  a  material  increase 
in  the  operations  of  the  railroad  repair  shops  in  this 
portion  of  the  Atlantic  section.  In  the  South  Atlantic 
States  textile  operations  were  about  the  same  as  during 
June,  the  only  material  increased  activity  being  that  re- 
ported by  the  railroad  repair  shops.  Taking  the  At- 
lantic States  as  a  whole,  the  decreased  industrial  energy 
requirements  i-esulted  in  an  average  electrical  output  of 
1,400,000  kw.-hr.  below  that  reported  in  June,  in  spite 
of  a  gradually  inci-easing  lighting  load. 

Stagnation  continued  in  most  of  the  essential  indus- 
tries of  the  North  Central  States.  Railroad  repair 
shops  in  the  East  North  Central  States,  however,  re- 
ported materially   increased   operations,   and   increased 


ditions  in  the  Pacific  States  averaged  about  the  same 
as  during  June,  some  industries  decreasing  operations 
slightly  and  others  showing  a  slow  recoverj'.  Taking 
the  Mountain  and  Pacific  States  as  a  whole,  the  elec- 
trical energy  requirements  were  approximately  the  same 
as  during  the  month  of  June. 


Switzerland  Wants  Better  Prices  for 
Exported  Energy 

ACCORDING  to  a  cablegram  to  the  New  York  Time^, 
,  Switzerland  has  discovered  that  she  exports  to  Ger- 
many and  France,  but  chiefly  to  Germany,  electric  power 
which  saves  those  countries  450,000  tons  of  coal  annu- 
ally, worth  18,000,000  gold  francs,  whereas  the  sales 
bring  Switzerland  only  5,000,000  gold  francs  annually. 
In  1920  about  3r)0,000,6oO  kw.-hr.  was,  the  dispatch  says, 
exported  by  Switzerland  to  neighboring  countries.  The 
production  of  1  kw.-hr.  of  electricity  i-equires  fully  1  kg. 
of  coal,  which  costs  in  Germany  40  pfennigs.  Now,  on 
the  average,  the  Swiss  have  been  selling  electricitj'  to 
the  Germans  and  French  at  2  centimes  or  less  per 
kilowatt-hour,  -whereas  the  price  of  electricity'  on  the 
world's  market  is  from  6  to  8  centimes  per  kilowatt- 
hour.  In  some  parts  of  Switzerland  factories  must  pa.v 
for  electric  power  45  centimes  per  kilowatt-hour;  but 
German  manufacturers,  who  are  mostly  competing  seri- 
ously with  Swiss  industry,  contrive  to  get  it  thirty  times 
cheaper  than  the  Swiss  themselves. 
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Electric  Trucks  Show  Superiority  Over 
Gasoline  Trvicks  and  Horses 

They  Have  Proved  Themselves  Cheaper,  Cleaner  and  Easier  to  Operate  on  15-Mile  to  45-Mile 

Delivery  Trips— One-Ton  Truck  Costs  32  Cents  per  Mile,  Including  All  Fixed 

and  Operating  Charges— Repairs  Are  Made  More  Quickly 


fSHi !  B"" 


PART  OF  A   FLEET    OF   ^TON  ELECTRIC  TKLCKS  WTIICH  HAS  PROVED   SUPERIOR  TO   HORSES 
AND  GASOLINE  TRUCKS   IN    MAKING  DELIVERIES 


E' 


LECTRIC  street  trucks  in  their  wide  field  of 
application  have  proved  their  superiority  over 
,  all  other  means  of  transportation.  A  case 
which  well  illustrates  this  superiority  is  that 
of  Cushman's  Sons,  Inc.,  bakery,  New  York  City.  This 
company  has  found  by  careful  studies  that  for  deliveries 
requiring  round  trips  of  15  miles  to  45  miles  (24  km. 
to  72  km.)  the  electric  truck  is  cheaper,  cleaner  and 
more  easily  taken  care  of  than  any  other  type  of  con- 
veyance. This  conclusion  was  reached  after  six  years' 
experience  with  electric  trucks,  gasoline-engine  trucks 
and  horse-drawn  vehicles. 

The  company  operates  an  electric  fleet  of  149  trucks, 
of  which  105  are  1-ton  trucks,  forty  are  *-ton  trucks 
and  four  are  5-ton  trucks.  Twenty  more  1-ton  trucks 
are  on  order.  All  the  electric  trucks  are  of  the  same 
make,  Walker.  The  1-ton  and  ^ton  sizes  are  equipped 
with  large,  high-grade,  closed  bodies,  designed  for 
carr>ing  loaves  of  bread.  The  5-ton  size  is  equipped 
for  hauling  flour  to  bakeries.    Deliveries  are  made  seven 


days  a  week  to  grocers  all  over  Greater  New  York  and 
vicinity.  Six  of  the  1-ton  machines  average  40  miles 
I  64  km.)  a  day  each. 

In  the  baking  business  the  margin  of  profit  is  small 
and  the  delivery  cost  is  an  important  item.  For  this 
reason  an  especially  careful  study  of  the  transportation 
end  of  the  business  was  made  with  the  object  of  reduc- 
ing the  deliveiy  cost  to  a  minimum.  Undoubtedly  the 
most  important  single  factor  in  effecting  this  reduction 
is  the  choice  of  the  proper  vehicle.  Experience  proved 
that  horses,  electric  trucks  and  gas  trucks  all  have  a 
place  in  this  company's  system. 

It  was  determined  that  for  round  trips  up  to  about 
15  miles  horses  are  best;  for  round  trips  between  15 
miles  and  45  miles,  electrics,  and  for  round  trips  over 
45  miles,  gas  trucks.  The  "electrics"  average  between 
20  miles  and  40  miles  (32  km.  and  64  km.)  a  day. 
depending  on  the  nature  of  the  routes.  The  accom- 
panying table  shows  actual  costs  on  typical  J-ton  and 
1-toii   Mii.k-,   In'ili   ,.f  which  are  equipped  with   Edison 


FIVE-TON   ELECTRIC  TRUCKS  ARE  MOST  ECONOMICAL   MEANS 
FOR  HAULING  HEAVIER  LOADS 


1    Ti.N    KLKCTRIC   TKK'K     WKKVCKS   -'^    MILES   PER  DAY, 
MAKING  FI1--TV  STOPS.  AT  TOTAL  COST  OF  $11.26 
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batteries.  The  average  1-ton  electric  truck  runs  35 
miles  (56  km.)  a  day,  making  one  or  two  trips  and  about 
fifty  deliveries.  Its  average  load  is  1,500  lb.  (680  kg."). 
An  allowance  is  made  for  two  weeks'  lay-up  per  year. 
As  work  is  done  on  Sunday.^,  this  leaves  351  days  on 
which  it  is  operated. 

It  is  known  from  experience  that  these  trucks  will 
last  ten  years,  and  depreciation  is  figured  on  that  basis. 
Repairs  and  maintenance  on  the  truck  average  S300  a 
year.  This  includes  oil  and  grease  and  washing  daily, 
as  well  as  repairs  and  maintenance  on  the  batteries. 
Charging  amounts  to  $22  a  month,  at  4  cents  per  kilo- 
watt-hour. The  company  does  its  own  charging.  De- 
preciation on  the  Edison  battery  is  calculated  on  a 
five-year  basis.  Figuring  on  the  "National  Standard 
Truck  Cost  System,"  the  total  operating  cost  is  $11.26 
per  day,  50.08  cents  per  100  lb.  i45  kg.)  and  4.32  cents 
per  hundredweight-mile. 

The  i-ton  "electrics"  are  used  for  small  loads  where 
two  or  three  trips  are  required  daily.  These  trucks 
average  25  miles  (40  kg.)  a  day  and  fifty  delivery  stops. 
The   average   load   is    1,000   lb.    (450   kg.).      They   are 


As  soon  as  the  sphere  of  electric  trucks  was  deter- 
mined the  company  began  to  displace  the  horses  and 
light  gas  trucks  which  were  operating  in  the  electrics' 
zone.  The  "electrics"  proved  cheaper  than  either  horses 
or  gas  trucks,  but  they  saved  more  as  compared  with 
the  gas  trucks  than  as  compared  with  the  horses.  It  is 
estimated  conservatively  that  the  electric  trucks  have 
saved  $100,000  in  two  years  as  compared  with  what 
the  delivery  cost  would  have  been  if  they  had  displaced 
only  light  gas  trucks.  The  actual  saving  is  somewhat 
less  than  this  because  some  of  the  "electrics"  displaced 
horses. 

At  present  the  hauls  made  by  the  "electrics"  are  con- 
siderably longer  than  those  made  by  horses,  yet  the 
cost  per  unit  delivered  is  only  2  per  cent  or  3  per  cent 
greater  for  the  electric  trucks  than  for  the  horses.  As 
a  result  of  six  years'  experience,  the  company  is  fully 
satisfied  that  the  electric  vehicles  are  the  most  eco- 
nomical hauling  unit  for  the  range  in  which  operated. 

Electric  trucks  are  also  more  satisfactory  for  other 
reasons.  They  ai-e  easier  to  operate  and  take  care  of, 
and  their  cleanliness  is  a  great  advantage  in  this  class 


0.\E-T0.\   AND   i-TfiN   DELIVERY   TRCCKj  ARE  CHARGED  AT  A  COST  OF  2.2  AND  1.9  CENTS  PER  MILE  RESPECTIVELY 


depreciated  on  a  ten-year  basis,  and  repairs  and  main- 
tenance come  to  $240  a  year.  Charging  averages  $13.57 
per  month,  and  the  Edison  battery  is  depreciated  on  a 
five-year  basis.  The  driver's  wage  is  the  same  as  for 
the  1-ton  machine.    Figured  on  the  "National  Standard 

COSTS   OF    DELIVERIES   BY    ELECTRIC    TRUCKS 

Lacb  track  w:»rked  351  daya  per  year  delivering  bread  to  grocer?,  making 
abou'-  I7,550e  ops  pel  year. 


Miles  Traveled  per  YV 


!-Ton  Truck 
.. ..    8,775 


Per  Per 

Mile  Day 

Depreciation $0  022  $0  557 

Maintenance  and  repair 0  027  0  685 

Tire  cost 0  DM  0  358 

Chargingcoxt 0  019  0  465 

Battery  renewals  and  maintonanre 0  030  0  740 

ToUl  variable  expewe JO  112  J2  805 

Total  fixed  expense 0  071  I   763 

Driver'awagcs 0  228  5  698 

Totalcost SO  411  $10  266 


(0  106     $3  717 

0  053       1  843 

0  163       5  698 

$0  322  $11  258 


Truck  Cost  System,"  the  i-ton  electric  costs  $10.27 
per  day,  41.08  cents  per  100  lb.  and  8.21  cents  per 
hundredweight-mile.  The.se  are  the  bare  trucking  costs 
and  do  not  include  overhead  on  delivery  service. 

Costs  on  the  5-ton  "electrics"  are  not  available  at 
'his  time,  but  it  is  known  that  they  have  proved 
cheaper  than  horses  or  gas  trucks  for  hauling  flour. 


of  woi-k.  The  driver  who  delivers  the  bread  to  the 
customer  does  not  get  grease  on  his  hands,  and  the 
trucks  give  out  no  odor  of  gasoline  and  oil  to  contami- 
nate the  bread  or  flour.  Repairs  on  the  electric  trucks 
are  very  light,  averaging  only  half  the  cost  of  repairs 
for  a  gasoline  truck.  Repairs  can  be  made  more  quickly, 
too. 

The  fact  that  the  speed  is  limited  to  14  miles  (22 
km.)  per  hour  is  really  an  advantage,  for  it  results  in 
lower  repairs  and  tire  cost  and  fewer  accidents.  With 
gas  trucks  the  accidents  are  easily  twice  as  many.  The 
life  of  an  "electric"  is  double  that  of  a  gas  truck 
because  of  its  low  speed  and  simplicity  of  construction. 

The  choice  of  the  proper  storage  battery  for  electric 
trucks  is  very  important.  More  than  half  of  the  bat- 
teries are  nickel-iron  type,  and  the  same  make  is  speci- 
fied for  fifteen  of  the  twenty  trucks  now  on  order.  This 
make  of  battery  is  used  for  two  reasons— first,  because 
they  have  a  very  long  life,  and,  second,  because  they 
weigh  about  600  lb.  (270  kg.)  less  than  others  for  the 
size  of  trucks  used.  It  is  found  that  other  makes  of 
battery  last  about  three  and  one-half  years.  The  oldest 
nickel-iron  cells  have  been  in  service  only  two  years, 
so  their  life  cannot  be  prophesied  from  past  experi- 
ence. Their  low  weight  naturally  adds  to  the  carry- 
ing capacity  of  the  trucks.  A  600-lb.  load  saved  on  a 
truck  rated  at  2,000  lb.  (900  kg.)  increa.ses  its  capacity 
30  per  cent. 


Analysis  of  Residence  Loads  Shows  Eflfect  of  Domestic  Appliances 


The  top  sot  of  curves  refers  to  613  houses  on  Buist  Avenue  residences  on  Warrington  Avenue  which  sold  for  about  $4,500 
which  were  constructed  during  the  war  and  rented  chiefly  to  before  the  war.  For  classification  of  appliances  in  tliese  homes 
mechanics.    The  bottom  set  Indicates  conditions  in  370  higher  class       see  table  on  page  665. 
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Residence  Load  Factor  Doubled  by  Use  of 
Household  Appliances 

Survey  of  the  Appliance  Load  in  More  than  1,300  Dwellings  in  Philadelphia 
Indicates  that  the  Day  Load  Can  Be  Appreciably  Increased  Without 
Additional  Expenses  in  the  Way  of  Investment  for  Poles,  Lines  and  Trans- 
formers by  Intelligent  and  Energetic  Promotion  of  Electrical  Merchandise  Sales 

THE  amount  of  electricity  consumed  by  labor- 
saving  appliances  in  the  household  has  always 
been  the  subject  of  considerable  speculation, 
so  that  the  survey  recently  conducted  in  Phila- 
delphia and  reported  before  the  fortieth  convention  of 
the  Association  of  Edison  Illuminating  Companies  by 
C.  J.  Russell  and  P.  W.  Berger  should  be  of  considerable 
interest  to  all  executives  and  business  men  engaged  in 
central-station  work.  In  this  survey  comprehensive 
figures  were  collected  on  the  relation  of  the  electric 
appliance  consumption  to  the  electricity  consumed  by 
lamps  in  the  homes  of  more  than  1,300  average  families. 
Great  care  was  e.xercised  in  conducting  the  tests  so  that 
the  results  would  be  indicative  of  average  conditions 
and  not  of  a  selected  class.  As  a  result  of  the  investiga- 
tion the  authors  of  the  reports  have  concluded  that  not 
much  increase  in  revenue  can  be  expected  from  resi- 
dences already  on  the  circuit  because  of  gi-eater  use 
of  energy  for  illumination  and  that  improvement  of  the 
load  factor  and  increase  in  revenue  will  have  to  come 
from  the  general  introduction  of  domestic  appliances. 


been  wired  for  that  length  of  time.  The  last  group  con- 
sisted of  eighty-eight  homes  of  well-to-do  persons  on 
Lincoln  Drive. 

By  actual  count  it  was  found  that  there  were  728,  522, 
655  and  321  appliances  in  these  groups  respectively, 
making  a  total  of  2,226.  The  classification  of  appli- 
ances is  given  in  the  table.  From  this  tabulation  it  will 
be  noted  that  41.2  per  cent  of  the  appliances  are  flat- 
irons,  28.7  per  cent  vacuum  cleaners,  8.4  per  cent  wash- 
ing machines,  7  per  cent  toasters,  4.2  per  cent  fans,  2.6 
per  cent  sewing  machines  and  an  equal  percentage  per- 
colators. The  average  numbers  of  appliances  in  the 
Buist,  Warrington,  Wyoming  and  Lincoln  groups  were 
respectively  1.21,  1.4,  2.43  and  3.73. 

Since  each  group  of  residences  is  supplied  by  a  single- 


CLASSIFICATION  OF  APPLIANCES  IN  ACTIVE  USE  IN 
RESIDENCES  SURVEYED 


-  Location  of  Residence  - 


z  1^ 


Energy  Consumption  by  Appliances  Approaching 
THAT  BY  Lighting 

The  logic  of  the  conclusion  is  fairly  well  proved  by  the 
fact  that  the  Philadelphia  Electric  Company  has  appar- 
ently doubled  the  energy  consumption  of  its  residences 
during  the  summer  months  by  intelligent  and  energetic 
promotion  of  electrical  merchandise  sales.  The  increase 
in  load  factor  has  been  obtained  without  additional  ex- 
pense in  the  way  of  investment  for  equipment  such  as 
poles,  lines  and  transformers,  so  that  it  has  cost  vir- 
tually nothing  to  get  this  daylight  load  aside  from  the 
sales  promotion  expense.  Such  results  could  never  have 
been  had,  the  author  concluded,  by  placing  heavy-duty 
devices  on  the  residence  lines,  since  they  would  require 
reinforcing  distribution  lines,  transformers  and  other 
apparatus.  The  time  is  rapidly  approaching,  they  con- 
tend, when  the  consumption  of  household  appliances  will 
be  more  than  50  per  cent  of  the  residence  load. 

In  order  that  the  survey  should  be  representative  of 
average  conditions  four  groups  of  residences,  which 
were  served  from  transformers  carrying  no  power  loads, 
were  selected.  Six  hundred  and  thirteen  of  these  homes, 
which  were  on  Buist  Avenue,  were  constructed  during 
the  war  and  were  sold  or  rented  to  mechanics,  most  of 
whom  worked  at  the  Hog  Island  shipyard.  The  sec- 
ond group,  consisting  of  370  homes,  was  on  Warrington 
Avenue  and  involved  homes  that  .sold  for  approximately 
$4,500  just  prior  to  the  war.  These  homes  are  occupied 
by  people  in  moderate  circumstances.  The  third  block 
was  selected  on  Wyoming  Avenue  and  consisted  of  269 
of  the  oldest  modern  homes  in  the  city,  most  of  which 
Were  erected  about  ten  or  twelve  years  ago  and  have 


Kind  of  Appliance  ^  "" 

Iron? 79 

Cleaner?' 74 

Washing  machines  28 

Toasters 56 

Fans 32 

Percolators 17 

Sewing-machine  motors  13 

Heaters 6 

Waffle  irons 4 

Curling  irons 8 

Vibrators 2 

Heating  pads. .  - 6 

.Mangles 5 

Chafing  dishes  0 

Piano  motors  2 

Disk  stoves 3 

GrUls 0 

Victrola  motors   .        .  2 

Meat  grinders  0 

Bottle  warmers 2 

^'ioIet  ray .  I 

Hair  dryers 0 

Boilers 0 

Kirelcss  cookers  ...  0 

Plate  warmers. 1 

Soda  pumps .  ,  0 

Totals 321 


233 


222 


918 

41  2 

639 

28  7 

187 

8  4 

157 

7  1 

93 

4  2 

57 

2  6 

57 

2  6 

26 

12 

19 

0.85 

16 

0.72 

15 

0  67 

8 

0  36 

6 

0  27 

4 

0  18 

4 

0  18 

3 

0  13 

3 

0  13 

3 

0  13 

2 

0  09 

2 

0  09 

2 

0  09 

1 

0  04 

1 

0  04 

1 

0  04 

1 

0  04 

1 

0  04 

phase  transformer,  it  was  possible  to  study  the  load 
variations  each  day  of  the  week  by  connecting  graphic 
instruments  in  the  transformer  circuit.  Records  from 
these  instruments  for  each  of  the  groups  are  shown  on 
pages  664  and  666. 

From  the  Buist  Avenue  chart  it  will  be  observed  that 
the  appliance  load  started  at  8  a.m.  and  reached  its  high 
point  about  the  middle  of  the  forenoon,  t<Tpering  off 
after  noon  but  still  holding  a  fairly  high  line  up  to 
4  p.m.,  when  it  broke  off  rather  sharply.  At  8  p.m.  the 
lighting  load  is  at  its  peak  but  is  not  much  higher  than 
the  peak  of  the  day  appliance  load,  and  its  duration  is 
not  nearly  so  long.  Between  7  a.m.  and  7  p.m.  on  Tues- 
day there  was  a  total  of  291  kw.-hr.  consumed,  and  from 


Comparison  of  Weekday  and  Sunday  Loa<ls  Indicates  Applianci*  Load 


The  upper  set  oC  luivos  in.lii  aus  coiKiitioiis  in  2G0  of  tlu  oMcsl  homes  of  well-to-do  families  on  Uncoln  Drive,  where  less  econ- 
modern  liomes  on  Wyoming  Avenue.  Pliiladolphia,  which  liavo  been  omy  in  use  of  electricity  for  ligrliting:  is  practiced.  For  classiflca- 
wired  for  ten  to  twelve  years.     Tlie  lower  set  refers  to  eightv-eiglit       tion  of  appliances  in  these  homes  see  table  on  page  665. 
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7  p.m.  to  7  a.m.  the  consumption  was  only  131  k\v.-hr. 
It  may  be  observed  that  the  day  load  gradually  de- 
creased during  the  week  after  reaching  its  peak  on 
Tuesday. 

Monday  is  the  day  on  which  comparatively  few  appli- 
ances are  used  in  the  home,  the  total  output  for  this 
group  being  only  79  kw.-hr.  during  the  day,  as  compared 
with  159  Inv.-hr.  at  night.  This  confirms  the  theory 
upon  which  the  survey  was  based,  namely,  that  the  daily 
energy  consumption  in  excess  of  the  Sunday  consump- 
tion can  be  safely  assumed  to  be  due  only  to  the  appli- 
ance load.  Taking  a  whole  week  into  consideration,  the 
total  day  consumption  is  907  kw.-hr.,  as  compared  with 
949  kw.-hr.  at  night. 

The  survey  of  the  Warrington  Avenue  group  indi- 
cated similar  conditions  to  those  on  Buist  Avenue.  On 
Tuesday  the  day  load  was  119  kw.-hr.,  as  compared  with 
52  kw.-hr.  at  night,  whereas  on  Sunday  the  day  load 
was  33  kw.-hr.  and  the  night  load  59  kw.-hr.  The  total 
for  the  week  figured  455  kw.-hr.  during  the  day  and 
408  kw.-hr.  during  the  evening. 

Somewhat  different  conditions  existed  in  the  Wyo- 
ming Avenue  group,  for  the  Tuesday  day  load  there  was 
209  kvv.-hr.  as  compared  with  119  kw.-hr.  at  night.  On 
Wednesday    the    day    output    was    about    146    kw.-hr.. 


average  weekday  load  were  presented  in  the  original 
papers  by  C.  J.  Russell  and  T.  W.  Berger,  but  they  can- 
not be  reproduced  here  for  lack  of  space.  However,  it 
might  be  pointed  out  that  the  general  obser%-ation  would 
be  that  Tuesday  is  the  day  of  largest  appliance-load 
consumption,  the  peak  occurring  slightly  after  10  a.m. 
Monday  is  next  in  magnitude,  with  a  peak  slightly  after 
2  p.m.  Wednesday,  Thursday,  Friday  and  Saturday  are 
very  similar  in  many  respects,  the  day  load  being  rela- 
tively flat-topped,  with  a  slight  valley  immediately  after 
noon.  On  Saturday  the  day  load  is  at  its  lowest  ebb  for 
any  weekday,  but  even  on  Saturday  it  is  higher  than  on 
Sunday. 

Day  Load  Greater  than  Night  Load 

One  of  the  most  interesting  relationships  is  shown  by 
the  composite  curves  at  the  center  showing  percentage 
of  kilowatt-hours  used  during  day  hours  and  night 
hours  for  each  day  during  the  test  in  the  four  locations. 
Commencing  with  Tuesday,  which  shows  the  highest 
day  load,  owing  to  its  being  the  universal  ironing  day, 
it  may  be  observed  that  67  per  cent  of  the  total  energy 
consumed  was  used  during  the  day.  On  Wednesday  the 
daylight  load  was  62  per  cent  of  the  total ;  on  Thursday 
45  per  cent,  on  Friday  38  per  cent,  on  Saturday  48  per 
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CO.MPARISON  OF  AVERAGE  DAILY  LOAD  AND  ENERGY  CONSUMPTION  FOR  GROUPS  OF   RESIDENCES   STUDIED 
A — Indicates    the    average    daily    loads    (Sunday    excluded)     in       relation   of   average   daylight    consumption    to   average    night   con- 
three  of  the  residence  groups  referred   to  in   this  article.      It  may       sumption  for  each  day  of  test  at  four  locations.     C — Superposition 
be  observed  that  the  daylight-energj'   consumption   is   a    consider-       of  average  day  load  curves  on  Sunday  curve  indicates  energy  con- 
able  portion  of  entire  consumption.     B — Composite  cur\'es  showing       sumption    (cross-hatched  area)    fairly  attributed  to  appliance  load. 


against  111  kw.-hr.  at  night.  On  Monday  the  day  out- 
put was  208  kw.-hr.  and  the  night  output  122  kw.-hr., 
bringing  the  total  figures  up  to  the  point  where  the  day 
load  was  941  kw.-hr.,  which  overbalanced  the  night  load 
of  865  kw.-hr.  for  the  whole  week. 

The  conditions  found  in  the  Lincoln  Drive  residences 
were  different  from  those  in  the  rest  of  the  homes,  as 
would  be  expected,  owing  to  the  fact  that  servants  are 
employed  largely  in  these  hou.«es  and  hence  there  is  less 
economy  in  the  use  of  energy  for  illumination  than  in 
the  other  homes.  The  lighting  load,  therefore,  is  rela- 
tively a  greater  portion  of  the  total  than  in  the  other 
groups.  This  accounts  for  the  kilowatt-hour  consump- 
tion during  the  day  being  somewhat  less  than  that  at 
night. 

Tuesday  Has  Heaviest  Day  Load 

A  comparison  of  the  average  daily  load  in  the  dis- 
tricts appears  in  the  above  curves.  In  studying  this 
survey  it  should  be  remembered  that  the  Buist  Avenue 
homes  were  relatively  poorly  equipped  with  appliances 
and  that  the  Lincoln  Drive  homes  were  much  better 
equipped. 

Composite  curves  showing  the  relation  of  the  load  on 
each  day  during  the  week  to  the  Sunday  load  and  to  the 


cent  and  on  Sunday  30  per  cent,  while  on  Monday  it  was 
57  per  cent. 

In  summing  up  the  whole  survey,  it  was  found  that 
in  more  than  1,300  average  homes  in  Philadelphia  51.1 
per  cent  of  the  total  output  of  energy  was  consumed 
from  7  o'clock  in  the  morning  until  7  at  night  and 
49.9  per  cent  from  7  at  night  to  7  in  the  morning. 
To  determine  how  much  of  the  daylight  consumption  is 
due  to  appliance  load,  it  was  assumed  that  the  day- 
light load  on  Sunday  is  due  to  illumination.  Although 
this  is  not  actually  true,  it  was  nevertheless  taken  as  a 
basis  in  order  that  the  conclusions  should  not  be  too 
favorable  to  the  value  of  the  appliance  load.  On  this 
basis  the  average  daily  load  for  the  four  districts  was 
plotted  in  comparison  with  the  average  Sunday  load  for 
the  same  district,  as  shown  on  the  right.  On  the  basis  of 
the  assumption  made,  the  cross-hatched  area  represents 
the  net  appliance  load,  which  comes  to  33.5  per  cent  of 
the  total.  Owing  to  the  nature  of  the  assumption,  the 
authors  of  the  report  believe  that  this  should  show  con- 
clusively the  minimum  amount  of  energy  consumed  by 
appliances  in  the  houses  covered  by  the  test.  From  this 
survey  it  was  concluded  that  the  load  factor  of  the  four 
locations  combined  was  virtually  doubled  by  the  use  of 
hou.sehold  appliances. 
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Bearing  of  Illumination  Intensity  Upon 
Efficiency  of  Visual  Operations 

For  Such  an  Operation  as  Reading  the  Average  Observer  Chose  a  Greater  Inten- 
sity of  Light  When  Using  the  Mercury  Arc  than  When  Using  Tungsten  Lamps— 
Results  Indicate  the  Value  of  Higher  Illumination  Values  than  Are  Ordinarily  Used 

By  M.  LUCKIESH,  A.  H.  TAYLOR  and  R.  H.  SINDEX 


iOME  investigations  that  should  be  of  con.'^ider- 
able  interest  to  industrial-plant  engineers  and 
all  who  specify  or  recommend  lighting  equip- 
ment have  been  carried  out  recently  at  the 
Laboratory  of  Applied  Science,  National  Lamp  Works, 
Nela  Park,  Cleveland.  The  tests'  indicate  the  relation 
between  intensity  of  illumination  and  efficiency  of  visual 
operations  and  hence  have  an  important  bearing  on  the 
effect  of  illumination  on  industrial  production.  The 
effect  of  si>ectral  distribution  upon  desired  illumination 
has  also  been  investigated. 

Lest  some  one  who  has  not  closely  followed  the  litera- 
ture on  the  subject  should  get  the  impression  from  the 
foregoing  that  intensity  is  everything  in  illumination, 
the  writers  wish  to  emphasize  that  many  other  factors 
must  be  taken  into  account.  For  instance,  contrast,  dis- 
tribution of  illumination,  spectral  character  and  color 
of  light,  specular  reflection,  etc.,  must  have  equal  con- 
sideration. 

Recently  particular  attention  has  been  directed  to 
various  psycho-physiological  factors,  such  as  the  speed 
of  discrimination,  the  influence  of  color  of  light  and  the 
general  effect  of  higher  intensities.  WTiile  it  has  been 
definitely  established  by  Ferree  and  Rand+  that  increase 
in  light  intensity  above  the  minimum  required  has  con- 
siderable influence  on  speed  of  discrimination,  ability 
to  sustain  clear  seeing,  etc.,  the  Laboratory  of  Applied 
Science  desired  to  obtain  definite  data  on  the  relation 
between  spectral  character,  intensity  and  efficiency  of 
operations.  The  method  of  conducting  the  tests  to  de- 
termine this  information  and  the  results  obtained  are 
presented  briefly  in  this  article. 

In  general  it  has  been  found:  (1)  That  the  speed  of 
visual  discrimination  for  reading  matter  of  high  and 
of  low  contrast  increased  with  an  increase  in  illumina- 
tion intensity;  (2)  that  for  such  a  \nsual  operation  as 
that  of  reading  the  average  observer  chose  a  greater 
intensity  of  light  from  the  mercury  arc  than  of  light 
from  the  tungsten  lamp,  and  (3)  that  the  chosen  inten- 


•The  complete  report  of  these  researches  wiU  appear  In  an  early 
Issue  of  the  Journal  of  the  Franklin  Institute. 

fTransSctiona  niuminating  Engineering  Society,  Vol.  XV,  page 
769,  1920. 


sity  increased  with  an  increase  in  the  maximum  in- 
tensity available.  The  results  indicate  the  value  of 
illumination  intensities  of  higher  value  than  those  ordi- 
narily used.  They  also  show  that  for  most  visual  opera- 
tions the  light  from  the  mercurj-  arc  does  not  have  the 
advantages  indicated  by  former  tests  with  details  so 
small  as  to  be  at  the  threshold  of  discrimination. 

The  central  idea  in  the  development  of  the  apparatus 
for  the  investigation  was  the  evolution  of  a  test  which 
would  be  closely  related  to  the  conditions  encountered 

in    practice    and    which 

would  give  a  direct  read- 
ing of  the  change  of  effi- 
ciency resulting  from  a 
change  in  illuminating 
intensity.  The  arrange- 
ment of  the  apparatus 
for  the  study  of  speed  of 
discrimination  is  shown 
in  Fig.  1.  The  test  ma- 
terial (reading  matter) 
was  placed  around  a  cy- 
lindrical drum  driven 
by  a  small  motor.  In 
front  of  the  drum  was  a 
screen  having  approxi- 
mately the  same  reflection  factor  as  the  background 
of  the  material  on  the  drum.  This  screen  had  a  narrow 
horizontal  slit  which  exposed  about  three  lines  of  type. 
The  light-source,  which  consisted  essentially  of  a 
75-watt  gas-filled  tungsten  lamp  back  of  a  diffusing 
glass  screen,  was  so  arranged  that  the  intensity  of 
illumination  on  the  test  object  and  the  screen  could 
be  controlled  without  change  of  color  of  the  light  and 
with  no  lack  of  uniformity. 

The  observer  viewed  the  test  material  on  the  drum 
through  opening  H,  resting  his  forehead  against  the 
headrest.  Extraneous  light  was  kept  out  by  black 
metal  shields.  The  distance  from  the  eyes  to  drum 
was  approximately  16  in.  (40  cm.).  The  speed  of  the 
drum  was  regulated  by  two  rheostats  in  series,  one  of 
which  was  under  control  of  the  observer.    Speeds  were 
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FIG.     1 — APPARATUS     FOR     CON- 
DUCTING VISUAL  DISCRIMI- 
NATION TESTS 


T^BLE  I-READING  TESTS  SHOW  3.5  TO  20  PER  CENT  HIGHER  INTENSITY  REQUIRED  WITH 
MERCURY  .\RCTH.\N  WITH  GAS-FILLED  TUNGSTEN  


No.  of 
Observer 

22t 


Max.  Illuminntion 

Obt.iin.ible 

(foot-candlcs) 


Foot-candles  Chosen  by  Group 
Morourv-.Vrc    Gas-Filled  Tungsten 
Mean      Kledian       Mean       Median 


Mercun.-   .\r 
Ratio  Ratii 


Illumination    Ratio 


Ga-s-Filled  Turg^ten 


6  3 
14  2 
118 
18  0 
16  9 


6.3 
13  5 
10  5 
17.8 
16  2 


12  7 
10  6 
17  4 
16.1 


5  6 
12  3 

9  6 
16  0 
14  7 


Means 
1   19 
I    12 


of 

Medi.al« 
I    16 
I    10 
I.09S 
I    II 
1.10 


M 

Individus 
Ratio.- 
1  20 
I  175 
1  16 
I  065 
I    10 


Meilian  of 

Individual 

Ratios 

1    20 

I    14 

I    IS 


Probable  Errot 
of  Mean  of  Indi- 
vidual Ratiw 

0  030 

0  0I« 

0  012 

0  014 

0.012 


;  li?Je;n  orth'r"e*"o1rsl="ers''re;"ied,  and  to  their  second  observations  the  same  wei.h.  has  been  pvc 
.bservcrs  were  used  in  Tests  2<i  and  4.    Results  of  Test  la  are  included  m  Test  2. 


1  as  to  the  obser\-ations  of  different  obseners.    The  sam* 
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measured  by  an  automobile  speedometer  out  of  sight  of 
the  observer. 

Many  test  materials  were  tried,  but  the  most  satis- 
factory was  found  to  be  Old  English  type.  Unfamiliar- 
ity  with  this  type  makes  it  especially  suitable,  as  dis- 
criminability  plays  a  more  important  part  in  reading 
it  and  close  inspection  is  necessary  for  recognition  of 
words.  Photographic  copies  of  such  material,  reduced 
to  approximately  8-point  type  size,  were  made.  Columns 
were  li  in.  (3.13  cm.)  wide,  and  two  columns  of  such 
material  were  pasted  onto  the  drum.  In  many  indus- 
trial processes  brightness  contrasts  encountered  are 
fairly  low;  hence  to  approximate  this  condition  the 
prints  were  made  on  fogged  paper,  resulting  in  a  back- 
ground having  a  reflection  factor  of  about  22.5  per 
cent.  A  later  test  was  made  with  the  same  material 
on   a  white  background   having   a   reflection   factor  of 


Individual  observers  varied  in  speed  of  reading  over 
a  wide  range.  For  convenience  in  combining  results 
each  observer's  speed  at  an  illumination  of  4  foot- 
candles  has  been  rated  at  100  per  cent,  and  the  com- 
bined results  for  forty-nine  observers  for  the  low-con- 
trast material  are  shown  in  curve  A,  Fig.  2.  The 
results  for  thirty-seven  observers  with  the  high-con- 
trast material  are  shown  by  curve  B,  Fig.  2.  The 
same  data  are  shown  in  another  way  in  Fig.  3,  where 
percentage  speed  is  plotted  against  brightness  of  the 
background;  the  speed  at  a  brightness  of  1.5  milli- 
lamberts  is  taken  as  100  per  cent. 

The  second  research  was  carried  out  to  determine 
the  effect  of  spectral  character  of  the  light  on  the  in- 
tensities chosen  by  different  observers  for  reading.  The 
researches  of  BellJ  and  of  Luckiesh§  have  shown  that 
visual  acuity   in  monochromatic  or  nearly  monochro- 
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FIGS.  2  AND  3 — SPEED  OF  DISCERNMENT  AT  DIFFERENT  LIGHT  INTENSITIES  AND  BRIGHTNESS  OF  BACKGROUND 
A — Using  low-contrast  material :  averaged  for  forty-nine  observers.     B — Using  high-contrast 


papur  ;  averaged  for  thirty-seven  observers. 


approximately  80  per  cent.  These  are  hereafter  re- 
ferred to  as  "low"  and  "high"  contrast  material  respec- 
tively. 

Ob.servations  were  made  at  four  different  intensities 
of  illumination.  For  the  low-contrast  test  object  these 
were  3.12,  6.25,  12.5  and  25  foot-candles,  and  for  the 
high-contrast  they  were  0.39,  1.56,  6.25  and  25  foot- 
candles.  Each  observer  started  the  observation  with 
the  lowest  illumination  and  adjusted  the  speed  so  that 
when  reading  the  material  aloud  neither  edge  of  the 
slot  intercepted  the  line  being  read.  After  reading  for 
several  minutes  until  the  rate  of  reading  became  con- 
stant, the  speed  of  the  drum  was  observed;  then  the 
illumination  was  increased  to  the  next  step  and  a  new 
setting  made.  To  avoid  prejudice  in  the  speed  regu- 
lation a  second  person  changed  the  other  rheostat  in 
a  haphazard  manner  between  observations.  Each  ob- 
server went  through  the  cycle  from  low  to  high  and 
then  back  to  low  illumination,  and  the  two  observations 
at  each  illumination  were  averaged  to  correct  for  the 
effect  of  increasing  familiarity  with  Old  Engli.sh  type. 


matic  light  is  higher  than  in  light  having  an  extended 
spectral  distribution.  These  results  are  most  notice- 
able for  small  details  at  low  illumination.  In  ordinary 
operations,  such  as  reading,  the  eyes  are  seldom  called 
upon  to  distinguish  very  fine  details  at  the  limit  of 
discrimination.  In  reading  it  has  been  shown  that  the 
eyes  progress  along  the  line  of  type  by  successive  jumps 
and  pauses  and  that  the  eyes  see  words  as  a  whole 
rather  than  notice  individual  letters. 

In  view  of  these  and  other  facts  it  appeared  desirable 
to  carry  out  further  tests  to  determine  whether  visual 
acuity  is  an  important  factor  in  the  illumination  inten- 
sities required  by  various  observers  for  reading,  since 
this  is  a  very  important  and  representative  application 
of  vision. 

The  nearest  approach  to  monochromatism  in  any 
commercial  illumination  is  obtained  in  the  mercury- 
vapor  arc;  hence  the  logical  choice  of  illuminanta  for 


tKi.ECTiiiCAi,  W0RU5,  May   11,  1911;   Sept   9.   1911. 
5EI.ECTBICAI,  World,  Aug.  19,  1911  ;  Nov.  18.  1911  ;  Vol.  82.  1J18, 
page  1150.     TranaacUont  I.E.S.,  Vol.  VII,  1912.  page  136. 
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-such  a  test  would  be  mercury  arts  and  gas-filled  tung- 
sten lamps. 

In  order  to  obtain  uniform  illumination  on  the  read- 
ing matter  a  glass-tube  mercury  arc  with  reflector  and 
gas-filled  tungsten  lamps  in  a  white-lined  container  were 
prepared.  In  the  earlier  tests  these  were  mounted  in  an 
office  room  with  light  ceiling  and  buflf  walls.  They 
were  placed  behind  and  to  the  left  of  the  observer,  who 
was  seated  at  a  table.    The  reading  matter  was  placed 

Averaqo  Illumination  Intensities  Chosen  by  Different  Observers 

ftr  Continuous  Reaoling  under  Mercury  Arc  and 
Gas-Filled  Tungsten  Lwmps 


Mercury    Arc 


_    Gas-Filled  Tungsten 

J     .       I       ,      I 


a  =  Mecj/ian   voitu^ 


Foot    Candles 


28  32 

b=Ari}hrmh'caf  i 


Ratio  of  Illumination   Intensities,  Mercury  Arc  to  Gas    Filled 
Tungsten, for  Different   Observers 


rlzl"'- 


1.2  1.4  1.6  1.8  2.0         2.2  2.4 

FIG.  4 — RESULTS  OF  TYPICAL  TEST    (  NO.  2a)    PLOTTB:d 

on  an  inclined  rest  in  front  of  the  observer.  The  illu- 
mination from  each  source  could  be  varied  by  the  ob- 
server by  means  of  strings  attached  to  shutters  in 
front  of  the  cabinets  containing  the  lamps.  Variation 
of  the  illumination  on  the  reading  matter  was  accom- 
panied by  a  similar  variation  in  the  general  illumination 
of  the  room  received  from  the  same  source. 

In  this  test  (referred  to  in  the  tables  as  Test  1)  each 
observer  when  seated  at  the  table  was  instructed  to 
adjust  the  illumination  to  an  intensity  which  he  would 
consider  comfortable  and  desirable  if  he  were  to  con- 
tinue reading  without  eye  strain  for  a  period  of  several 
hours.  The  intent  of  the  instruction  was  that  the  ob- 
server should  not  use  the  minimum  possible  intensity, 
but  neither  should  he  be  wasteful  of  the  light.  The 
observer  readjusted  the  illumination  at  the  end  of 
every  five  minutes  for  a  period  of  thirty  minutes.  Later 
in  the  day  observations  were  repeated  with  the  other 
source. 

For  the  larger  portion  of  the  later  work  the   mer- 

TABLE  II— DATA  ON  READING   MATERIALS  USED  IN  TESTS 


Test 

No.  Reading  Material 

I        f  Transactions  I.E.S 

\  "Life  of  Edison" 

2  or  2a  SK 

and  4  Scientific  American  Monthly. . . . 
,  I  Saturdaji  Ei'ening  Post  (dyed)  * 
'        \  Saturday  Urcninf}  Post  (dyed)    ' 


.\pparent 
Diffuse 
Reflection       Size  of 

Factor  Type      Lines  per 

(Percent)    (Points)         Inch 


84 
89  5 


5  6 


•The  dye  used  in  dyeing  the  Satxirday  Evcninti  Post  was  some- 
what bluish,  whiih  HTcounts  for  the  higher  reflection  factor  ob- 
tained for  illniuiiiLi  icm  by  the  mercury-vapor  lamp.  If  this  cor- 
rection \v.  1  i  iili  I  In  the  results  in  Table  I.  all  ratios  for  test 
No.  3  would   1m     iMi.iil   :ibout  4   per  cent. 

tl2.r)  I'm-  im  nui.\ -vapor  liRht. 

cury  source  was  a  50-in.  (125-cm.)  glass  tube  arc  with 
reflector.  Ten  gas-filled  tungsten  lamps  were  placed  in 
a  white-lined  box,  15  in.  x  36  in.  x  9J  in.  (45  cm.  x  90 
cm.  X  23.8  cm.)  in  size,  with  opal-glass  front.  This 
made  the  sources  more  nearly  comparable  as  regards 
diffusion.  These  units  were  suspended  about  5  ft. 
(1.5  m.)  above  a  table  placed  near  one  corner  of  a  large 
room.  Control  of  illumination  was  obtained  by  means 
of  two  roller  curtains  on  each  source,  which  cut  off  the 


light  by  unrolling  from  both  ends  of  the  illuminant,  this 
control  being  in  the  hands  of  the  obser\'er  as  before. 
Data  on  the  reading  matter  used  in  each  test  are  given 
in  Table  II.  In  order  that  all  observers  should  receive 
identical  instructions,  written  directions  as  follows 
were  given  to  each : 

Instructions  for  Re\di.\g  Test 

The  object  of  this  test  is  to  measure  the  intensity  of 
illumination  most  satisfactory  for  continued  use  in  reading. 
This  does  not  mean  an  intensity  with  which  it  is  just  pos- 
sible to  get  along,  but  rather  one  which  seems  comfortable 
and  desirable. 

In  commencing  the  test  the  observer  will  read  for  a 
period  of  four  minutes  under  a  selected  intensity  of  illumi- 
nation. He  will  then  be  instructed  to  adjust  the  light  to 
suit  his  own  taste,  and  in  doing  so  will  bear  in  mind  the 
above-mentioned  objective.  At  the  end  of  each  four-minute 
period  the  observer  will  be  instructed  to  readjust  the  light. 

The  selected  intensity  referred  to  was  4  foot-candles. 
Observations  under  each  source  continued  for  sixteen 
minutes,  and  observations  under  one  followed  imme- 
diately after  those  under  the  other.  The  order  of  the 
illuminants  was  reversed  for  successive  ob.servers. 

Photometric  measurements  were  made  by  two  or 
three  observers.  A  calibration  curve  relating  shutter 
position  and  illumination  was  determined  for  each 
illuminant.  Frequent  checks  of  the  calibrations  were 
made. 

The  results  of  the  various  tests,  with  data  on  the 
reading  materials,  are  given  in  Tables  I  and  II.  A  plot 
of  the  results  of  Test  2,  which  is  typical  of  all  tests,  is 
given  in  Fig.  4. 

In  every  test  the  maximum  illumination  obtainable 
was  kept  approximately  the  same  for  the  two  sources. 
It  appears  from  Tests  2a  and  4  that  the  intensity  chosen 
by  an  observer  is  influenced  to  some  extent  by  the 
maximum  intensity  available.  Intensities  higher  than 
45  foot-candles  could  not  be  obtained  with  the  mercury 
arc  used;  hence  it  was  not  possible  to  investigate  the 
effect  of  maximum  intensities  greater  than  this. 

These  tests  seem  to  show  conclusively  that  visual 
acuity  is  not  the  determining  factor  in  choosing  an 
illumination  intensity  for  reading.  On  the  contrary,  in 
all  of  the  tests  the  average  intensity  chosen  under  the 
mercury  arc  exceeded  the  average  tungsten-lamp  inten- 
sity by  4  to  20  per  cent,  whereas  it  has  been  shown  that 
at  lower  intensities  about  75  to  95  per  cent  more  tung- 
sten light  than  mercury  light  was  required  for  equal 
visual  acuity;  that  is,  where  the  details  are  so  small  a.s 
to  be  just  distinguishable.  The  actual  intensity  which 
would  be  chosen  by  the  average  observer  if  the  available 
intensity  were  unlimited  is  unknown,  but  where  intensi- 
ties of  the  order  of  30  to  45  foot-candles  are  available 
an  intensity  of  10  to  17  foot-candles  seems  to  be  satis- 
factory. 


Hydro-Electrir  Power  in  Ceylon 

RAILROAD  electrification,  street-railway  construction 
.  and  lighting  important  towns  would,  the  authori- 
ties of  Ceylon  estimate,  afford  ample  use  for  develop- 
ment of  the  hydro-electric  resources  of  the  island,  and 
surveying  and  other  preliminary  work  is  now  under 
way.  There  are  also  tea,  rubber  and  other  factories 
which  would  probably  become  consumers  of  energ>-,  and 
electrochemical  works  are  within  the  possibilities.  The 
consulting  engineers  have  advised  the  government  to 
develop  the  power  as  a  public  enterprise  but  to  intrust 
the  distribution  of  the  energy  to  private  interests. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic. 
finaiidaJ.  engineering  or  commercial  aspects  and  new 
or  supplementary-  viewpoints  on  published  articles  are 
cordially  invited 


Need  for  Popular  Enlightenment  in  the  Contest 
Between  Light  and  Illumination 

To  the  Editors  of  the  ELECTRICAL  World: 

A  battle  is  being  waged  in  the  electric  industry 
over  light  versus  illumination.  The  average  layman 
has  a  growing  desire  for  the  former  and  a  hazy  idea  of 
the  latter.  In  my  locality  this  is  exemplified  in  a 
marked  manner.  Lamps  rated  as  high  as  150  watts 
are  hung  over  store  counters  in  the  direct  line  of  vision 
of  clerk  and  customer.  A  customer  passing  from  such 
a  store  to  one  filled  with  soft  illumination  will  often 
criticise  the  lighting  of  the  second  store  and  contrast 
it  with  the  other  man's  "bright  light."  It  is  safe  to 
say  that  ignorance  is  the  direct  cause  for  this  everj'day 
remark — the  ignorance  of  the  average  layman  on  the 
fundamentals  of  illumination  coupled  with  the  psycho- 
logical effect  produced  on  his  mind  by  seeing  the  burn- 
ing filament. 

Electrical  men  have  educated  the  layman  to  see  the 
advantage  of  electric  light  in  comparison  with  oil  and 
gas.  Yet  is  he  not  ignorant  of  the  power  of  the  illu- 
minant  he  is  now  employing?  Is  he  not,  in  fact,  often 
guilty  of  "running  a  good  thing  into  the  ground"? 
Should  not  electrical  men,  having  proved  the  superiority 
of  electricity  to  other  forms  of  light,  discourage  this 
mad  rush  after  glare  and  strive  to  show  that  correct 
lighting — illumination— is  that  happy  medium  where 
light  is  present  in  the  right  amount  but  vision  is  not 
impaired?  J.  B.  Ficklen,  III. 

Rappahannock  Electric  Light  &  Power  Company, 
Rappahannock,  Va. 


Disputes  Industrial  Court's  Idea  of  Coal  Mining 
Operations  in  Kansas 

To  the  Editors  of  the  ELECTRICAL  WORLD: 

In  your  issue  of  Aug.  27  appears  an  article  under  the 
heading  "Kansas  Industrial  Court  Declares  Mining 
Methods  Wasteful."  I  wish  to  say  that  I  have  been  in  a 
number  of  mines  that  are  fully  equipped  electrically, 
some  that  are  partly  equipped  and  a  number  that  have  no 
electrical  equipment.  My  observation  covers  a  period  of 
more  than  three  years  and  I  cannot  agree  with  the  opin- 
ion of  the  Kansas  court.  In  the  mines  that  are  electrically 
equipped  the  men  are  surprisingly  quick  to  pick  up 
the  handling  of  electrical  equipment,  locomotives,  elec- 
tric shot-firing  machines,  mining  machines,  pumps, 
hoists,  drills,  etc.,  and  quite  efficiently,  too.  In  this  field 
the  coal  is  2  ft.  6  in.  to  3  ft.  6  in.  and  very  hard  shoot- 
ing. It  is  full  of  sulphur,  "horsebacks,"  "faults"  and 
"rash,"  which  causes  dirty  coal  that  is  either  loaded 
out  or  "gobbed."  This  time  is  lost  to  the  company  and 
has  to  be  paid  for.  The  companies  are  not  operating 
mines  for  their  health,  and  unless  they  were  very  effi- 


ciently operated  they  could  not  be  run  at  anything  but 
a  loss. 

The  statement  that  a  miner  or  any  one  else  can  by 
simply  drilling  a  hole  in  the  face  of  the  coal  and  putting 
in  a  stick  of  dynamite  blow  out  several  tons  of  coal  is 
erroneous — in  the  first  place  because  such  a  method 
would  likely  not  shoot  down  a  dinner-pail-full  of  coal, 
but  would  simply  spring  the  hole.  It  would  probably 
be  a  "windy"  shot,  and  the  method  is  against  the  law. 
The  shot  firers,  as  a  rule,  are  quite  intelligent  or  they 
would  not  live  to  fire  many  shots;  so,  needless  to  say, 
they  would  not  fire  that  kind  of  a  shot.  When  shooting 
off  the  "solid,"  a  cutting  is  made  by  the  miner  to  give 
the  shots  a  chance.  Usually  a  3-ft.  cutting  is  put  in, 
or  the  shot  firers  would  not  light  the  shot.  After  a  man 
drills  two  or  three  holes,  which  requires  considerable 
labor,  he  wants  some  coal  to  load  out  the  next  day. 
He  uses  black  powder  or  a  permissible  explosive.  The 
holes  could  be  loaded  as  the  court  states  and  fired  the 
next  day  with  smaller  results  than  he  got  the  first  day. 
The  Sheridan  Coal  Company.  Charles  Leland. 

Mulberry,  Kan. 


Rating-Plate  Material 

To  the  Editors  of  the  Electrical  World: 

Until  the  last  few  years  the  rating  plates  on  motors, 
generators,  transformers  and  other  electrical  equip- 
ment, which  carry  the  information  recommended  by  the 
American  Institute  of  Electrical  Engineers  for  record 
in  this  way,  have  been  made  of  brass  or  copper.  Of 
late  a  few  manufacturers  have  been  using  steel  rating 
plates.  The  object  of  the  rating  plate  is  to  provide  a 
permanent  record  of  certain  information  regarding  the 
apparatus  to  which  it  is  attached,  otherwise  a  cardboard 
tag  tied  to  the  machine  would  be  sufficient.  A  thin 
sheet  of  steel  may  last  longer  than  a  paper  tag  in  some 
locations,  but  there  are  many  others  where  it  is  not 
so  durable. 

In  a  plant  having  in  operation  1,000  or  1,200  motors, 
many  of  which  look  much  alike,  it  is  a  pretty  hard  mat- 
ter at  times  to  identify  one  when  the  frame  bears  a 
rectangular  patch  of  rust  for  a  rating  plate.  If  all 
electrical  manufacturers  will  again  return  to  the  use 
of  non-ferrous  nameplates  on  their  products,  their 
action  will  be  appreciated  by  their  customers. 
Jones  &  Laughlin  Steel  Co.,  D.  W.  Blakeslee, 

Pittsburgh,  Pa.  Electrical  Engineer. 


A  Correction 

To  the  Editors  of  the  Electrical  World: 

The  table  for  25  cycles  on  page  419  of  the  Aug.  27 
issue  of  the  Electrical  World  in  the  writer's  article 
on  "Quick  Line  Calculation  Without  Charts  or  Tables" 
is  in  error  as  will  be  obvious  to  any  one  who  checks 
up  the  calculations.    The  table  should  read  as  follows : 

For  2.5  cycles: 

\o."        8 H"   =  130  -  (13  X   8)  =  26 

No.          7 =  130  -  (14  X   7)  =  32 

No.         6 =  130  -  (15  X   6)  =  40 

No.         0 =  130  -  (15  X   0)  =  130 

No.        00 =  130  +  (30  X    1)  =  160 

No.      000 =  130  -f  (30  X   2)  =  190 

No.    0000 =  130  +  (30  X   3)  =  220 

Correction  of  this  error  will  prevent  confusion  on  the 
part  of  any  one  who  may  use  the  method. 
Citizens'  Gas  &  Electric  Company,      Austin  Burt. 

Waterloo,  Iowa.  Manager. 
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Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Instrument  Transformer  Connections 
Should  Have  Been  Different 

A  RATHER  interesting  case  of  trouble  occurred  some 
time  ago  which  would  not  have  gone  undetected  as 
long  as  it  did  if  the  instrument  transformers  had  been 
connected  differently.     The  trouble  occurred  in  a  bank 
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DESIRABLE  AND  UNDESIRABLE  WAYS   OF  CONNECTING 
INSTRUMENTS  TO  TRANSFORMERS 

of  delta-delta-connected  transformers  one  of  which 
developed  an  open  circuit  in  the  high-tension  side.  The 
bank  continued  to  operate  in  this  condition  for  some 
time  no  doubt  before  being  detected.  As  it  happened, 
the  transformers  were  not  operating  up  to  their  rating 
and  by  running  open-delta  were  quite  capable  of  carry- 
ing the  load  without  undue  heating.  The  transfor- 
mers had  ammeters  connected  in  each  phase  as  shown 
in  lower  drawing.  Had  they  been  connected  as  shown  in 
upper  portion  the  condition  described  would  have  been 
readily  detected  as  soon  as  the  open-circuited  trans- 
former had  lost  its  load.  R.  H.  N.  LoCKYER. 
Bonnington  Falls,  B.  C. 


Rules  to  Follow  When  Operating 
Disconnecting  Switches 

BECAUSE  opening  or  closing  disconnecting  switches 
without  taking  proper  precautions  may  damage 
apparatus  and  cause  injury  to  workmen  a  set  of  instruc- 
tions on  the  proper  method  of  handling  each  switch  has 
been  issued  to  operators  of  the  Pennsylvania  Water  & 
Power  Company.  As  a  guide  to  operators  in  other 
companies  the  rules  are  reprinted  here: 

(a)  Switch  sticks  must  be  kept  in  good  repair  and  should 
be  occasionally  wiped  with  a  dry  rap,  particularly  on  damp 
days.  A  place  is  provided  for  every  switch  stick  and  every 
switch  stick  when  not  in  use  must  be  in  its  place. 

(b)  Never  open  or  close  a  disconnecting  switch  unless 
the  corresponding  oil  switch  is  open;  that  is,  never  use  a 
disconnecting  switch  to  break  or  make  a  power  circuit. 

(c)  Every   disconnector   has    an   official    designation   and 


every  order  in  connection  with  disconnector  operation  must 
use  the  official  designations. 

(d)  When  an  operator  orders  an  assistant  operator  to 
operate  certain  disconnectors,  he  will  simultaneously  point 
to  that  disconnector  on  the  mimic  bus  and  the  assistant 
operator  will  repeat  the  order  and  throw  the  mimic  dis- 
connector on  the  board  into  the  half-way  position.  The 
operator  will  verify  the  assistant  operator's  repetition  and 
mimic  bus  indications  and  if  correct  say.  "Rip:ht."'  The 
assistant  operator  will  then  proceed  to  execute  the  order. 

(e)  An  order  to  open  certain  disconnectors  shall  be  exe- 
cuted as  follows: 

1.  Go  to  the  corresponding  oil  switch.  Stand  in  front 
of  it.  Read  its  sign.  Make  sure  that  it  is  the  right  one. 
Make  sure  that  it  is  open. 

2.  Go  to  the  disconnectors.  Stand  in  front  of  the 
middle  phase.  Read  the  sign.  Make  sure  that  you  have 
the  right  set  of  disconnectors.  Note  the  location  of  the 
red  stripes  on  the  barriers  between  circuits. 

3.  Sidestep  to  the  compartment  farthest  to  the  left, 
next  to  the  red  stripe.  Again  make  sure  that  you  are 
on  the  right  circuit. 

4.  Pull  the  disconnector.  Turn  the  face  when  doing 
so  to  prevent  flashing  in  the  eyes  in  case  through  some 
mistake  the  disconnector  is  loaded.  Pull  each  discon- 
nector, from  left  to  right,  in  the  same  manner.  Stop 
when  you  have  pulled  three  switches  to  the  red  stripe. 

Similar  procedure  should  be  used  when  closing  disconnectors. 
In  the  case  of  high-tension  switching  it  is  not  necessary  to 
go  to  the  oil  switch  as  called  for  in  the  first  step.  The  pilot 
lights  on  the  barriers  must  be  observed  in  this  case. 

(f)  When  the  assistant  operator  has  executed  his  order 
he  will  report  the  same  to  the  operator,  spec.tically  men- 
tioning the  names  of  switches  he  has  opened  or  closed  and 
throwing  the  mimic  disconnectors  on  the  benchboard  to  the 
proper  position.  The  operator  shall  repeat  the  report  and 
note  that  the  proper  mimic  disconnectors  have  been  operated. 

(g)  If  one  disconnector  of  a  set  of  three  has  been  opened 
under  load  and  this  is  at  once  noticed,  it  may  be  immediately 
closed  again  if  not  badly  burned.  If  two  disconnectors  have 
been  opened,  do  not  close  again. 

(h)  Do  not  open  bus  section  disconnectors,  even  if  the 
ammeters  show  no  flow  of  current,  if  the  opening  of  these 
disconnectors  sepai-ates  two  systems  which  then  fall  out 
of  phase  with  »ach  other  or  if  any  considerable  difference 
in  voltage  is  created  on  these  two  systems,  even  though  they 
be  held  in  parallel  by  some  other  switch.  A  comparatively 
small  arc  caused  by  this  difference  in  voltage  when  opening 
the  switch  may  be  sufficient  to  start  a  flashover  across  the 
buses. 

(i)  Bus  reactor  short-circuiting  disconnectors  should  be 
opened  with  caution  for  the  same  reason.  Decrease  the 
current  from  one  section  of  the  bus  to  the  other  to  a  value 
loss  than  2.50  amp.  before  opening  such  bus  reactor  disc  n- 
nectors. 

(j)  Before  closing  any  bus  section  disconnectors  be  sure 
that  the  supposedly  clear  section  of  the  bus  on  one  side  of 
the  switch  is  really  clear  and  if  the  disconnector  is  between 
two  sections  carrying  load  be  sure  that  they  are  in  parallel 
through  some  other  switch  and  that  there  will  he  no  exces- 
sive flow  of  current  through  this  switch  when  it  is  closed 
and  also  that  the  switch  closes  and  makes  good  contact  at 
once,  so  that  whatever  interchange  of  current  there  may  be 
will  not  cause  an  arc  which  might  develop  into  a  flashover. 

(k)  Disconnecting  switches  must  not  be  slammed  in  un- 
necessarily hard,  as  doing  so  cracks  the  insulating  supports. 
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There  should,  however,  be  no  hesitation  when  opening  or 
closing  disconnectors.  In  pulling  high-tension  disconnectors 
they  should  be  hooked  in  such  a  manner  that  they  do  not 
fall  away  from  the  switch  hook. 

(1)  Any  signs  of  disconnector  clips  or  hinges  cutting  or 
running  hot  should  be  corrected  at  the  earliest  opportunity. 
A  piece  of  paraffin  on  the  end  of  a  switchstick  can  be  used 
for  detecting  hot  switches. 

Pennsylvania  Water  &  Power  Co.,        A.  E.  Bauhan, 
Baltimore,  Md.  Superintendent  of  Stations. 


Improved  Practices  Make  Cable-Fault 
Location  More  Certain 

\^>  EXTENDED  description  of  fault  location  by  the 
,Z\.  interrupter  and  telephonic  method  was  published  in 
the  Electrical  World  of  Sept.  11  and  18  and  Oct.  9, 
1915.  Since  then  this  method  has  become  widely  popu- 
larized and  a  number  of  improvements  have  been 
made.  Of  late  the  vacuum  tube  has  been  pressed  into 
sei'vice  with  great  success  and  further  refinements  in 
exploring-coil  design  have  been  achieved. 

A  new  exploring  coil  of  the  sector  type  has  lately  been 
developed  to  furnish  a  powerful  signal,  and  this  is 
usable  on  either  single-conductor  or  multiple-conductor 
cable.  With  this  tj'pe  of  coil  applied  to  a  multiple- 
conductor  cable  it  is  found  on  going  around  the  sheath 
that  the  signal  in  the  telephone  is  louder  in  spots.  That 
is,  there  are  "humps"  in  the  field  from  the  current  in 
the  faulty  conductor  in  case  a  ground  exists  or  in  the 
field  around  the  conductors  in  case  there  is  a  short 
circuit.  Where  there  is  considerable  return  current 
on  the  sheath  beyond  the  fault  this  becomes  apparent, 
because  there  are  no  "humps"  in  the  field  and  the  signal 
due  to  the  sheath  is  the  same  all  around  it.  This  tj-pe 
of  coil,  illustrated  herewith,  gives  a  louder  signal  than 
the  earlier  forms  developed,  especially  in  the  case  of 
cement-covered  cables. 

To  do  away  with  the  need  of  making  so-called  test  cuts 
on  cablo  sheaths  a  shunt  is  now  employed  on  the  sheath 
of  single-conductor  cables  when  testing  for  faults  by  the 
interrupter  method.  The  shunt  is  used  as  shown  in  the 
accompanying  diagram,  with  an  exploring  coil  between 
its  ends.  It  consists  of  a  piece  of  No.  0000  copper  bent 
U-shaped,  10  in.  long  and  4  in.  high.  It  must  make 
good  contact  with  the  sheath.  When  the  shunt  contact 
is  made  the  intensity  of  the  interrupter  signal  in  the 


SECTOR  TVPE  OF   EXPLORING  COIL  FOR  LOCATING 
FAULTS  IN  CABLES 

portable  telephone  will  increase  if  the  burn-out  i.s  ahead 
of  the  point  of  application.  The  intensity  will  decrease 
if  the  fault  is  behind  the  point  of  application.  In  prac- 
tice it  has  been  found  that,  while  the  increase  is  not 
always  di.'^cernible.  the  decrease  is  usually  suffkienHy 


marked  to  permit  accurate  location.  This  apparatus  is 
very  convenient  in  locating  the  exact  trouble  spot  in 
cables  after  removing  them  from  the  ducts  in  case  the 
burn-out  does  not  show  through  the  sheath. 

The  vacuum-tube  amplifier  has  been  applied  with 
great  advantage  to  cable-fault  location  within  the  past 
year  or  so.  Equipment  is  now  available  for  use  with 
the  various  t>-pes  of  exploring  coils  provided  in  fault- 
locating  apparatus,  and  the  quick  and  accurate  location 
of  trouble  in  both  overhead  and  underground  lines  has 
been  facilitated.  With  the  amplifier  a  particular  signal 
can  now  be  heard  about  three  times  as  far  away  as 
before,  or  a  signal  of  a  certain  value  can  be  made  three 
times  as  strong.  In  hunting  trouble  on  overhead  lines 
this  means  far  less  pole  climbing  and  in  cable  work 
many  less  openings  of  manholes. 

In  tracing  an  "open"  or  a  ground  overhead  it  is  no 
longer  even  necessarj'  to  stop  the  motor  of  a  trouble 
hunter's  automobile.  In  underground  work  signals  can 
be  heard  above  ground  with  the  triangle  (see  previous 
articles)  that  could  not  possibly  be  heard  without  the 
amplifier.  About  the  only  kind  of  faults  that  give  much 
trouble  in  practice  are  burn-outs  in  fresh  water.     As 

No/e :  Arrows    indicate   jnsfanfanecjs   v -.-_-- --  ,--"    -^^--  r^,-.-  -'^-cnf 
ffe-hjrn  sbeofh  current 


COPPER  SHUNT  HELPS  TO  LOCATE  CABLE  FAtH-TS 
BY  EXPLORING  COIL  METHOD 

these  high-resistance  faults  are  not  capable  of  being  car- 
bonized, they  do  not  allow  sufficient  signaling  current  to 
pass  through  the  fault  to  give  a  loud  indication.  WTiile 
hitherto  in  multiple-conductor  faults  it  has  been  possible 
to  neutralize  the  charging  currents,  the  signal  due  to 
the  fault  current  was  usually  very  weak  and  hard  to 
trace.  A  new  method  of  handling  high-resistance  faults, 
such  as  those  submerged  in  fresh  water,  has  just  been 
developed.  The  details  of  this  method  are  not  quite 
ready  for  publication  at  this  time.  By  its  use  high- 
resistance  faults  may  be  located  with  the  same  speed 
and  accuracy  as  those  of  low  resistance.  The  amplifier 
overcomes  much  of  this  difficulty.  The  amplifier  is  also 
useful  in  locating  leaky  insulators  of  the  pin  type. 

The  filament  current  of  the  amplifier  tube  is  supplied 
by  two  ordinary-  flashlamp  batteries.  In  case  a  6-volt 
storage  battery  is  available,  it  can  of  course  be  used 
instead  of  the  dry  cells.  J-  F.  Beedu;. 

Lundin  Electric  &  Manufacturing  Company. 

Boston.  Mass. 


Testing  for  Phase  Sequence  in  Three- 
Phase  Circuits 

IX  THE  article  by  H.  J.  Blake.^lee  on  "Testing  for 
Phase  Sequence  in  Three-Phase  Circuits"  published 
in  the  July  2.3  issue  of  the  Electrical  World,  page  177, 
the  connection  diagram  fluxes  A  and  B  should  be  inter- 
changed to  correspond  to  the  vector  diagrams.  Flux  A 
in  the  vector  diagram  should  be  the  flux  in  the  portion 
of  the  core  surrounded  by  the  high  reactance,  and  Flux 
B  should  be  in  that  portion  of  the  core  surrounded  by 
the  coil  of  low  reactance.  The  vectors  are  substantially 
correct  and  correspond  to  the  core  and  coils  in  the 
connection  diagram  and  the  descriptive  matter. 
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Field  Winding  Diagram  Prevents  Mistakes 

WHEN  the  field  coils  of  a  motor  are  taken  out  of 
the  frame  during  overhauling  or  when  damaged 
coils  are  being  replaced  it  is  very  important  to  put 
them  back  in  the  frame  properly,  with  the  leads  so 
connected  as  to  give  the  coriett  relative  polarity.  In 
order  to  prevent  wrong  connections  and  to  aid  the 
operating  man  in  connecting  the  field  coils  a  standard 
winding  diagram  should  be  drawn  up.  Such  a  diagram 
showing  a  modern  commutating-pole  series-wound  rail- 
way motor  with  four  commutating-field  coi'.s  is  shown 
in  the  accompanying  cut.  This  diagram  should  be 
drawn  before  any  fields  are  removed.     To  make  sure 


.  .  Moin  Pole  Field  Coi 

A"  Connections  Pinion  End 


-3- 


curely  tightened  and  locked.  It  is  considered  best  practice 
in  connection  with  railway  motors  to  use  cables  coming  out 
of  the  body  of  the  coil  instead  of  the  heavy  brass  terminals, 
to  make  the  wiring  around  the  frame  connections.  The 
main  objection  to  the  use  of  terminals  is  that  they  are  more 
likely  to  break  off  under  vibration,  or  to  develop  a  loose 
connection  and  burn  off  the  lead.  Another  disadvantage 
is  the  difficulty  of  properly  insulating  the  terminals  after 
the  connection  is  made. 

The  connections  between  coils  with  cable  leads  should  be 
made  by  butting  the  ends  together,  covering  the  joint  by  a 
copper  sleeve  and  soldering  well. 

The  ends  of  the  cables  connected  to  the  brush-holders 
should  be  provided  with  metal  sleeves  or  terminals  that 
are  to  be  securely  clamped  and  locked  to  the  brush-holder 
casting. 

All  wiring  around  the  frame  should  be  securely  anchored 
to  the  frame  and  tied  down,  to  prevent  vibration  and  to 
keep  the  insulation  from  being  rubbed  or  cut  by  parts  of 
the  rotating  armature. 

JOHN  S.  Dean. 
Motor  Engineering  Department. 
Westinghouse  Electric  &  Manufacturing  Company, 
East  Pitt.sburgh,  Pa. 
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DIAGRAM  FOB  ASSURING  CORRECT  CONNECTION   AND 
POSITION   OF  FIEIJ3   COILS 

that  the  coils  are  put  back  in  the  same  position  a  tag 
such  as  that  shown  at  the  right  in  the  drawing  is  tied 
in  position  on  each  coil  before  removal.  Then  after 
the  coils  ar.e  replaced  a  polarity  test  is  made  on  shunt. 
series  and  commutating  poles. 

While    overhauling   or    repairing    field    windings    the 
following  points  are  well  worth  attention: 
Coils  and  frame  should  be  cleaned  and  painted. 
Coils  should  be  placed  on  poles  properly. 
Clean  the  surface  of  the   pole  and  pole  seats,  to   insure 
a  good  close  fit  when  the  bolts  are  drawn  up  tightly. 

Do  not  pound  the  pole  in  place  with  a  sledge;  use  a  block 
of  wood  or  a  piece  of  soft  metal,  such  as  copper. 

Be  sure  that  the  pole  bolts  are  drawn  up  tightly  and  that 

lock   washers   are   under  each   nut.     Add   some  white   lead 

over  the  nuts  after  tightening  to  prevent  entrance  of  water. 

Sound    the   assembled    poles,    using   a   small    hammer,   to 

insure  that  the  poles  are  drawn  up  tightly. 

Connections   should    be   made   as   shown   on    the    winding 
diagram  supplied  by  the  manufacturer. 
Check  the  polarity  of  each  coil. 

Dip  and  bake  the  individual  coils.  To  secure  best  results, 
dip  and  bake  the  entire  frame  after  the  coils  are  in  place 
and  all  connections  are  made. 

The  motor  leads  where  they  come  out  of  the  frame  should 
be  well  protected  by  insulating  bushings. 

Where  a  motor  is  subjected  to  much  vibration  coils 
should  be  spring-supported,  and,  where  necessary,  backed 
up  by  washers  of  either  metal  or  fibrous  material,  well 
painted.  In  replacing  coils,  temporarily  tape  the  spring 
and  washers  to  the  coil  to  keep  them  from  working  out  of 
place  and  getting  in  between  the  pole  and  the  pole  seat 
when  assembled. 

When  the  coils  have  terminals  the  ends  of  the  cable  con- 
nected to  the  terminal  should  have  a  metal  sleeve  soldered 
to  the  wire,  which   is   held   in   the  terminal  by   screws   se- 


Adjustable  Cut-Off  Switch  Prevents 
Over-Run  of  Lathe 

IN  A  MASSACHUSETTS  factory  equipped  with  many 
motor-driven  machine  tools  it  has  been  found  con- 
venient to  apply  an  automatic  cut-off  switch  on  certain 
equipments  which  can  thereby  be  handled  more  readily 
by  employees.  One  of  these,  illustrated  herewith,  is 
an  18-in.  Chard  lathe  driven  by  a  Westinghouse  motor 
with  push-button  control.  In  an  earlier  type  the  auto- 
matic cut-off  to  prevent  the  tool  from  traveling  too  far 
toward  the  lathe  axis  was  secured  by  attaching  a  1-in. 
iron  rod  to  the  movable  tool  base  and  fitting  the  end  of 
this  rod  with  a  set  screw  which  would  depress  the  stop 
button  when  the  end  of  the  travel  was  reached.  A  more 
satisfactory  arrangement  is  the  one  shown,  in  which 
the  stop  button  is  covered  by  a  thin  piece  of  brass  plate 
bent  at  right  angles  to  the  button  box  and  sufficiently 
fiexible  to  actuate  the  stop  button  when  pushed  inward 


T.iAVKL  STOPS  WHEN    ARM    HITS  BR^VSS  PLATE  WHICH    IS 
RESTING  AGAINST  PCSH   BUTTON 

by  mechanical  contact.  This  contact  is  provided  by  a 
bolt  threaded  into  an  arm  carried  in  front  of  the  stop 
button  plate  and  attached  by  screws  to  the  movable 
tool  base.  The  arm.  which  is  bent  at  an  angle  of  about 
HO  deg.  from  the  horizontal  at  a  di.stance  of  about  10  in. 
from  the  tool  base  support,  is  an  ordinary  piece  of  bar 
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iron  about  i  in.  thick.    With  this  arm  a  better  adjust- 
ment is  obtained  than  in  the  earlier  arrangement,  with 
corresponding  increase  in  accuracy  of  motor  cut-off  as 
the  cutting  tool  feeds  in. 
Boston,  Mass.         Field  Editor  Electrical  World. 


Flat  Chart  Indicates  Location  and  Rating 
of  Each  Unit 

IN  MANY  industrial  plants  which  generate  their  own 
power,  and  also  in  plants  which  distribute  central- 
station  power  through  a  main  switchboard,  a  graphical 
representation  of  the  numerous  power  circuits  is  often- 

LEGEND 
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gentrc&ors,  those  above 
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inculcates  shop  Mo.  Nurnber 
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hp.  unless  otherwise  noted. 


LOCATION  AND  RATING  OF  UNITS  ARE 
READILY  DETERMINABLE 


times  of  considerable  value  to  the  attendant  in 
determining  the  number  of  motors  which  are  connected 
to  a  certain  panel  of  the  switchboard  and  their  size  and 
location. 

To  meet  this  requirement  the  writer  has  devised  a 
chart  (part  of  which  is  illustrated  herewith)  which  has 
proved  its  value  in  a  number  of  instances.  In  this  case 
oblongs  have  been  used  to  represent  the  various  panels 
of  the  switchboard,  an  oil  switch  being  mounted  on  each 
panel  to  control  the  feeder  circuit.  Current  is  generated 
at  440  volts  for  power  service  and  is  stepped  down  to 
110  volts  for  lighting. 

Circles  have  been  used  to  denote  electrical  machinery, 
tho.se  below  the  switchboard  representing  generating 
machinerj',  while  those  above  represent  motors. 
Transformers  are  indicated  by  triangles  and  motors 
operating  at  110  volts  are  shown  connected  to  the  trans- 
formers. The  circles  are  divided  into  halves  by  a  hori- 
zontal line;  the  numbers  appearing  in  the  upper  portion 
indicating  the  "shop"  number,  while  those  in  the  lower 
portion  indicate  horsepower  unless  othenvise  noted. 

The  chart  has  been  made  self-explanatory  as  far  as 
possible  and  clearly  shows  the  number  of  motors  con- 
nected to  each  feeder  circuit,  together  with  their  horse- 
power, shop  number  and  location. 

The  original  tracing  is  kept  on  file,  and  when  new 
motor   installations  are  completed,   they  are   drawn   in 
on  the  tracing  and  new  blueprints  are  made,  thus  keep- 
ing the  chart  up  to  date.  Leroy  A.  F'rancis, 
Utica  Steam  Cotton  Mills,  Chief  Electrician. 

Utica,  N.  Y. 


Accidents  Avoided  Through  Knowledge 
and  Obeying  Rules 

DISSEMINATION  of  knowledge  is  the  first  impor- 
tant step  in  the  work  of  reducing  electrical  hazards, 
and  practice  of  the  moral  obligation  to  comply  strictly 
with  known  requirements  is  the  most  important  step. 
As  an  example  it  may  be  pointed  out  that  since  bad 
results  do  not  always  follow  overfusing  or  blocking 
circuit  breakers  to  permit  of  carrying  overloads,  this 
encourages  many  operators  w-ho  do  not  understand  the 
hazard  involved  to  indulge  in  these  bad  practices  in 
disregard  of  instructions.  The  contact  points  of  blades 
of  operating  controllers  can  be  made  to  stick  whether 
or  not  distant  control  is  employed,  and  damage  fre- 
quently results  before  the  circuit  can  be  broken  by  any 
other  means  that  have  been  provided.  Could  operators 
realize  that  overfusing  or  blocking  circuit  breakers  is 
the  same  in  effect  as  rendering  inoperative  a  safety 
valve  or  an  open  throttle  valve  on  an  engine,  the  prac- 
tice would  not  be  followed.  The  damage  it  can  do  is 
limited  in  extent  only  by  the  other  protection,  if  any 
is  provided,  for  the  branch  system,  and  sometimes  the 
damage  extends  back  to  the  generators,  with  conse- 
quent opportunity  for  accidents. 

Because  switch  blades  or  control  contacts  can  be 
made  to  stick  by  ovei'heating,  none  should  be  so 
arranged  that  they  cannot  be  made  visible  for  inspec- 
tion while  the  current   is  on. 

Overloading  equipment  is  probably  responsible  for  as 
many  accidents  as  any  other  single  cause.  It  results 
in  breakage  that  may  be  immediately  followed  by  injury 
to  persons,  or  an  impairment  that  later  results  in 
breakage.  Overloading  sometimes  results  through  the 
ignorance  of  persons  authorized  to  decide  what  a  piece 
of  equipment  shall  do,  regardless  of  protests  that  may 
be  made  by  operators  or  other  employees  connected  with 
the  work  of  caring  for  and  maintaining  it. 

While  none  would  attempt  to  minimize  the  importance 
of  insulation,  the  limits  imposed  by  lack  of  capital 
must  be  recognized.  However,  this  should  not  abate 
the  insistence  of  demand  for  it.  A  rather  common  kind 
of  accident  is  for  a  person  on  a  metal  structure  to 
touch  a  high-tension  wire  and  thus  intercept  the  cur- 
rent. If  a  structure  were  so  perfectly  insulated  that 
current  could  not  go  through  it  to  ground,  no  injury 
would  result  from  contact  with  a  conductor  while  on  the 
structure.  Persons  may  freciuently  have  been  in  con- 
tact with  dead  metallic  parts  and  current-carrying  parts 
without  receiving  injury,  and  this  leads  them  to  ignore 
the  principle,  if  they  have  ever  understood  it,  that  if 
such  metallic  parts  are  grounded  they  will  complete  u 
path  through  which  current  can  travel  to  ground. 
Assuming  that  the  structures  or  metal  parts  are  not 
grounded  and  that  contact  is  made  between  them  and 
current-carrying  parts,  then  also  a  person  brought  in 
contact  with  the  structure  would  complete  a  path  to 
ground.  Therefore  it  is  best  practice  to  make  elec- 
trical grounds  to  all  dead  parts. 

Maintenance  of  equipment  in  a  proper  conditioii  is 
largelv  the  responsibility  of  inspectors.  Breakage  of 
parts  weakened  by  wear  and  failure  to  keej)  parts  prop- 
erly keyed,  bolted  and  lubricated  have  been  responsible 
for  many  accidents.  Lack  of  ruggcdness  in  equipment 
is  responsible  for  many  accidents  as  breakage  occurs 
when  haste  and  unusual  exposure  to  hazard  must  follow 
in  order  to  prevent  loss  and  sometimes  di.saster.     It  is 
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difficult  to  control  the  handling  of  equipment  so  per- 
fectly that  unusual  and  excessive  stress  will  not  be  put 
on  it,  and  such  excessive  stress  many  times  impairs 
the  parts  that  necessarily  are  delicate  but  can  fail  only 
because  of  failure  of  more  rugged  parts  caused  by 
abuse.  In  many  cases  the  matter  of  locating  and  re- 
pairing failure  of  delicate  parts  exposes  some  one  to 
high  hazard. 

Standardization  of  parts  of  equipment  and  of  the 
methods  that  should  be  followed  in  construction  is  im- 
portant because  it  includes  ruggedness,  which  lessen.s 
breakage;  interchangeability  and  easy  access,  which 
shorten  delays,  lessening  the  number  of  men  exposed 
and  the  length  of  time  of  exposure  to  hazard;  simplicity 
of  operation,  which  lessens  the  strain  on  the  minds  of 
operators  with  resulting  failure  to  observe  and  act  with 
promptness,  and  uniformity  of  arrangements;  as  an 
instance,  arrangement  of  controllers  so  that  operators 
changed  from  one  piece  of  equipment  to  a  similar  one 
will  not  be  liable  through  habit  to  operate  the  wrong 
controller. 

Abuse  of  equipment  is  responsible  for  a  high  hazard. 
Machinery  cannot  be  so  ruggedly  constructed  that  abuse 
will  not  impair  it,  and  inspection  cannot  be  so  closely 
followed  that  parts  weakened  by  abuse  will  not  fail  at 
a  time  when  the  results  may  be  serious. 

Operation  of  equipment  by  persons  not  authorized  or 
qualified  is  dangerous.  If  not  authorized,  they  may 
endanger  some  one  through  lack  of  information  as  to 
sui'rounding  conditions.  If  not  qualified,  they  may  be 
the  cause  of  an  accident  because  they  do  not  know  that 
control  of  an  apparatus  is  sometimes  dependent  on 
other  factors  than  operating  controllers,  as,  for  in- 
stance, filling  an  air  tank  to  operate  brakes.  They  may 
be  ignorant  of  operating  requirements  and  may  fail  to 
do  any  of  the  many  things  that  should  be  done  to  avoid 
accident. 

Failure  of  employees  to  co-operate  is  responsible  for 
many  accidents.  This  particularly  applies  to  operators, 
inspectors,  repairmen  and  others  who  should  notify  one 
another  of  their  intended  actions  in  order  that  one  may 
not  endanger  another. 

This  information  was  embodied  in  a  talk  by  Walter 
Greenwood,  safety  engineer  Carnegie  Steel  Company, 
at  a  meeting  this  week  of  the  Metals  Section  of  the 
National  Safety  Council,  Boston,  Mass. 

Simple  Multipliers  for  Measuring  Current 
with  a  Millivoltnieter 

IT  IS  OFTEN  desired  to  measure  the  current  in  a 
circuit  which  for  some  reason  or  other  it  is  impos- 
sible or  inconvenient  to  open  to  permit  of  the  insertion 
on  an  ammeter.  In  such  a  case  it  is  the  usual  custom 
to  measure  the  drop  of  potential  along  a  certain  meas- 
ured distance  on  the  wire  or  cable  with  a  millivoltmetei- 
and  then,  knowing  the  cross-section  of  the  wire  and 
therefore  its  resistance  per  foot  and  the  drop  between 
the  voltmeter  contacts,  to  estimate  the  current  flowing 
in  the  wire  by  the  use  of  Ohm's  law.  However,  the 
contacts  are  often  driven  or  screwed  into  the  wire 
before  the  distance  between  them  is  measured,  or  else 
some  arbitrary  distance  is  taken.  The  result  is  that 
considerable  calculation  is  necessary  before  the  correct 
amount  of  current  can  be  arrived  at.  A  much  simpler 
way  is  to  place  the  contacts  at  fixed  distances  apart, 
these  distances  being  chosen  so  that  the  millivoltnieter 
readings  can  be  multiplied  by  some  constant  which  will 
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LENGTHS  OF  CONDUCTOR  THAT  GIVE  SIMPLE  MULTIPLIER  FOR 
\nLLIVOLT  RE.\DINGS  WHEN  MEASURING  CURRENT 


ead^ng  is  multiplied  by  the  con-tant,  the  result  is  arnperea. 
andaid  atinf-alrd  copper  at  70  deg.  F"abr. 


!  of  Wire 
mils  or  B.W.G.)  Constant 

1,000,000  10.0 

950,000  10.0 

900,000  10  0 

850,000  10.0 

800,000  10.0 

750,000  10.0 

700,000  10.0 

650,000  10.0 

600.000  10,0 

550,000  10.0 

500,000  5.0 

450,000  5.0 

400,000  5.0 

350.000  5  0 

300,000  5.0 

250,000  2.5 

0.000  2  5 

000  2  5 

00  2.5 

0  1  0 

1  1.0 

2  1.0 

3  0  5 

4 0  5 


Distance  .Apart  of  Contacts 

(Ft.  and  In.) 

9  6) 


quickly  and  easily  give  the  answer.  As  the  most  con- 
venient distance  apart  for  attaching  the  contacts  will 
generally  be  found  to  be  between  5  ft.  and  10  ft.,  the 
accompanying  table  has  been  made  with  the  idea  of 
using  easy  multiplies  for  the  voltmeter  readings  when 
the  contacts  are  placed  between  those  limits. 
Brooklyn  Rapid  Transit  Co.,  G.  H.  McKelwaY, 

Brooklyn,  N.  Y.  Engineer  of  Distribution. 


Individual  IMotor  Drive  Adapted  to  a 
Column  Drill 

AN  EXAMPLE  of  a  changeover  from  group  drive  to 
^  individual  drive  of  a  Superior  column  drill  is 
showii  in  the  accompanying  photograph,  which  was 
taken  in  a  Massachusetts  industrial  plant.  This  instal- 
lation demonstrates 
the  t*ase  with  which 
a  motor  can  be  placed 
at  the  proper  height 
above  the  floor  when 
the  main  driving 
pulley  is  near  the 
machine  base.  A 
variable-speed  direct- 
current  motor  (740 
to  220r.p.m.)  is  used, 
in  this  case  with  a 
gear  drive,  the  motor 
being  mounted  upon 
4-in.  I-beams.  Push- 
button control  with 
solenoid  -  type 
switches  is  provided. 
The  design  of  the 
drill  frame  with  the 
open  space  about  it 
made  it  inconvenient 
to  mount  the  motor 
directly  on  the  frame. 
Therefore,  it  was  mounted  on  the  I-beams  which  rest  on 
the  floor.  Some  floor  space  was  sacrificed  by  the  motor 
mounting  and  the  gear  guard,  but  they  are  located  on 
the  side  of  the  machine  away  from  the  working  table. 
Boston,  Mass.         Field  Editor  Electrical  World. 


MOTOR   MOUNTED  ON   I-BEAM 
ON    FLOOR 


Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 

Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising 

Selling  and  Service  Methods 


Industrial  Information  Spread  Nationally 
by  Georgia  Rail  May  &  Power  Company 

THE  Georgia  Railway  &  Power  Company  has  re- 
cently inaugurated  a  service  of  industrial  informa- 
tion which  is  being  sent  out  periodically  by  the  com- 
pany's publicity  department  to  about  800  of  the  larger 
Northern  and  Western  newspapers  and  other  interested 
agencies.  Each  month  an  industrial  and  agricultural 
sun"ey  of  Georgia  is  prepared  by  this  department  set- 
ting forth  the  industrial  and  agricultural  conditions  and 
business  outlook  in  the  state.  The  information  is  gath- 
ered from  all  available  and  reliable  sources  and  is  then 
condensed  and  published  in  a  four-page  digest.  The 
company  believes  that  this  kind  of  news  about  Georgia 
is  of  sufficient  general  interest  to  attract  the  editors 
throughout  the  country  and  lead  to  considerable  widely 
distributed  newspaper  comment  that  cannot  but  be 
beneficial  to  the  state. 

In  the  industrial  letter  of  Sept.  13,  for  instance,  some 
intimate  facts  are  given  as  to  the  effect  on  the  planters 
of  the  recent  spectacular  rise  in  the  price  of  cotton  and 
the  reaction  on  the  retail  shops  and  banks.  Figures 
and  facts  are  given  on  results  from  the  Georgia  peach 
and  watermelon  crops,  with  a  word  about  construction 
and  general  business  activities.  It  is  a  brief,  newsy, 
readable  communication  that  is  sure  to  spread  confi- 
dence in  Georgia  and  contribute  an  impulse  to  the  in- 
dustrial activity  of  the  state. 


Itica  (N.  Y.)  Gas  &  Electric  Company  to 
"Service"  Domestic  Refrigerators 

THE  Utica  (N.  Y. )  Gas  &  Electric  Company  has 
adopted  an  interesting  plan  by  agreeing  with  local 
domestic  refrigerator  dealers  to  send  electric  service 
ir.en  to  the  refrigerator  factories  to  train  for  "servi( 
ing"  domestic  refrigerators.  All  complaints  or  troubU 
calls  concerning  refrigerators  will  be  handled  by  thi 
Utica  Gas  &  Electric  Company,  and  its  men  who  havf 
qualified  along  refrigerating  lines  will  take  care  of  all 
service  and  inspection  on  these  machines  in  the  same 
way  that  the  usual  trouble  calls  regarding  electrical 
appliances  are  handled.  The  refrigerator  dealers  have 
agreed  to  carry  the  necessary  repair  parts  in  their  stock 
and  to  pay  to  the  electric  company  one-half  of  the  actual 
expense  of  labor  for  "servicing"  these  machines. 

This  plan  give.s  the  consumer  ample  assurance  when 
he  buys  a  domestic  refrigerator  of  reputable  make  that 
the  central-station  company  stands  ready  twenty-four 
hours  each  day  to  give  the  same  attention  to  the  elec- 
trically driven  refrigerator  as  it  would  to  the  washing 
machine,  flatiron,  vacuum  cleaner  or  any  other  electrical 
appliance. 

The  company  i.s  conducting  tests  on  various  types  of 
household  refrigerating  machines.  Data  are  obtained 
relative  to  energy  consumntinn,  load  curve,  water  con- 
sumption, sustained  temperatures  of  irom.  brine  com- 


partment, storage  compartment  and  rise  in  circulating 
water,  pressures  of  refrigerant,  ice-making  capacity 
and  total  cost  of  operation.  As  a  result  of  these  tests 
the  company  can  determine  for  itself  what  machines  it 
can  recommend  to  its  customei-s,  its  indorsement  being 
based  upon  economical  operation  and  efficiency  for  the 
customer,  desirability  of  load  and  the  probable  require- 
ments of  service  on  the  part  of  the  company. 

The  domestic  refrigerator  will  demand  some  atten- 
tion, and  the  plan  adopted  by  the  Utica  Gas  &  Electric 
Company  seems  to  fulfill  all  ser\'ice  requirements  until 
the  refrigerating  companies  shall  have  sold  a  sufficient 
number  of  machines  in  one  locality  to  justify  establish- 
ing their  owti  service  stations. 


A  Standardized  Equipment  for  the  Tea 
Wagon  Developed  in  Boston 

SOME  interesting  experiments  in  the  wiring  of  tea 
wagons  have  resulted  in  the  adoption  of  a  standard 
equipment  by  the  appliance  department  of  the  Boston 
Edison  Company.  C.  E.  Greenwood,  the  department 
superintendent,  says:  "The  tea  table  which  we  have 
fitted  up  has  the  extension  cord  permanently  attached, 
the  cord  entering  a  long  metal  box  containing  the  equip- 
ment. We  had  a  special  long  plate  made,  the  width  of 
the  framework  under  the  table  top,  containing  two 
double-T  receptacles,  with  a  push-button  switch  and  a 
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THE  BOSTON  WIRED  TEA  WAGON   WITH    ITS 
STANDARD  EQUIPMENT 

pilot  light  between  the  two  receptacles.  The  25-ft.  cord 
is  No.  14  heater  cord.  This  is  bulky,  but  it  can  be  folded 
compactly  and  hung  neatly  on  a  small  hook  underneath 
the  table  top.  We  are  working  on  the  development  of 
a  self-contained  unit  that  can  be  applied  to  the  different 
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pieces  of  furniture  that  .should  be  wired  and  the  ques- 
tion arises  whether  it  would  be  best  to  have  the  cord 
permanently  attached  to  the  tea  table  or  separable. 
We  are  arranging  to  have  prongs  extending  from  the 
outlet  box  so  that  the  extension  cord  can  be  made  in 
any  length  with  a  split  plug  on  one  end  and  a  female 
plug  on  the  other.  The  cord  can  then  be  detached  from 
the  table  while  still  connected  to  the  baseboard  recep- 
tacle with  no  po.ssibility  of  any  one  getting  a  shock 
from  exposed  terminals  of  the  plug." 


Population  Increases  15  per  Cent, 
Electric  Customers  250  per  Cent 

AN  INTERESTING  comparison  can  be  made  from  the 
.  recent  census  figures  which  show  that  the  popula- 
tion of  the  United  States  increased  slightly  less  than 
15  per  cent  in  the  ten  years  1910  to  1920.  In  the  same 
ten-year  period  the  number  of  customers  of  electric 
light  and  power  companies  increased  more  than  250  per 
cent  and  the  amount  of  electrical  energy  sold  increased 
over  350  per  cent.  The  expansion  was  not  confined  to 
any  particular  section  of  the  country,  but  was  dis- 
tributed about  equally  throughout  all  parts  of  the 
United  States. 


Business  Men  of  All  Communities  Served 
Meet  to  Consider  Utility  Financing 

ABOUT  fifty  leading  citizens  of  Charleston,  W.  Va., 
I  and  a  dozen  or  more  other  smaller  communities 
served  by  the  Virginia-Western  Power  Company  gath- 
ered recently  at  White  Sulphur  Springs  to  attend  a 
meeting  called  to  consider  the  general  subject  of  utility 
financing.  The  fact  that  these  men  were  selected  on 
invitation  as  representing  the  most  prominent  banks, 
newspapers  and  business  interests  of  these  Virginia 
and  West  Virginia  border-line  towns  made  it  a  notable 
gathering.  For  it  expressed  an  active  feeling  of  re- 
sponsibility on  the  part  of  the  leading  business  men  of 
the  territory  served  by  the  power  company  in  the  wel- 
fare of  the  utility  on  which  they  all  depend  for  a  vital 
service. 

The  party  was  entertained  at  luncheon  as  guests  of 
General  Manager  A.  H.  Grimsby,  and  a  meeting  fol- 
lowed at  which  W.  T.  Dabney,  business  manager  of  the 
Richmond  Chamber  of  Commerce,  spoke  on  "Community 
Co-operation  and  the  Importance  of  Supporting  Local 
Utilities,"  Judge  G.  R.  C.  Wiles  of  the  West  Virginia 
Utility  Commission  on  "The  Advantages  and  Advis- 
ability of  Financing  Utilities  Locally,"  A.  Bliss  McCrum, 
secretary  of  the  Public  Utilities  Association  of  We.st 
Virginia,  on  "Eliminating  Utility  Securities  from  the 
Speculative  Class  by  Commission  Regulation  of  Rates," 
and  M.  H.  Aylesworth,  executive  manager  of  the  Na- 
tional Electric  Light  Association,  on  "Taking  Our  Cus- 
tomers Into  Partnership."  This  meeting  was  followed 
by  golf  and  motoring  and  then  by  a  dinner  at  which 
there  was  a  free  general  discussion  of  the  broad  subject 
of  customer  ownership  of  utility  securities.  The  deep- 
est interest  was  shown  and  a  thorough  recognition  that 
every  business  man  is  directly  concerned  in  the  pros- 
perity and  protection  of  the  local  electric  company. 
Resolutions  were  passed  and  published  in  the  news- 
papers throughout  the  different  communities  indorsing 
the  plans  of  the  power  company  for  the  sale  of  securities 
direct  to  the  consumer. 


What  Other  Companies 
Are  DoiDg 

San  Francisco,  Cal. — So  much  interest  has  been 
shown  throughout  the  country  in  California's  electri- 
cal homes  that  the  California  Electrical  Co-operative 
Campaign,  710  Humboldt  Bank  Building,  San  Fran- 
cisco, has  prepared  a  complete  booklet  explaining  and 
summarizing  the  purposes,  organization  and  results  of 
its  work  along  these  lines.  The  booklet  is  liberally  il- 
lustrated with  exterior  and  interior  views  of  each 
home,  with  samples  of  the  newspaper  stories  pub- 
lished and  the  advertising  done,  with  sample  folders 
and  announcements  distributed,  and  with  wiring 
plans. 

Salt  Lake  City,  Utah.— The  Utah  Power  &  Light 
Company  has  engaged  the  services  of  Mrs.  Louise 
Palmer  Weber,  a  lecturer  on  home  economics  and  die- 
tetics, for  a  series  of  ten  free  lectures,  for  the  benefit 
of  the  housewives.  These  began  on  Sept.  9  at  the  Com- 
mercial Club  in  Salt  Lake  City  and  are  to  be  held  every 
Tuesday  and  Friday  afternoon  for  a  period  of  five  weeks 
from  that  date.  Mrs.  Weber  will  conduct  a  campaign 
of  education,  not  only  in  the  use  of  electricity  for  cook- 
ing, but  also  in  furnishing  expert  advice  and  instruc- 
tion on  home  economics. 

Dallas,  Tex. — The  Texas  Power  &  Light  Company 
has  issued  and  is  distributing  to  its  customers  and  the 
public  an  interesting  booklet  entitled  "My  Business, 
Your  Business  and  Our  Business."  It  is  intended  to 
answer  the  questions  commonly  asked  regarding  the 
public  utilities.  Some  of  the  items  discussed  are  the 
functions  of  the  utilities,  relationship  to  community  and 
national  prosperity,  investment  in  utility  services, 
rates  for  service — how  fixed,  watered  stock  an  impos- 
sibility, state  commission  I'egulation,  constitutional  pro- 
tection of  utilities,  and  the  future  of  public  service. 

Pittsfield,  Mass. — To  celebrate  the  installation  of  a 
new  5,000-kw.  steam  turbine  unit  at  its  Silver  Lake 
Station,  the  Pittsfield  Electric  Company  recently  in- 
vited its  stockholders  to  hold  their  annual  meeting, 
with  a  dinner,  at  the  plant.  About  100  stockholders 
accepted  the  invitation  and  were  taken  to  the  station 
in  autobuses.  Guides  showed  the  party  about  the 
station  upon  arrival.  Long  tables  decorated  with  flow- 
ers were  placed  in  available  spaces  in  the  electrical  bay 
on  the  turbine-room  floor  and  a  full  "shore  dinner"  was 
served.  The  chief  engineer  of  the  station  officiated  as 
cook,  superheated  steam  from  the  company's  520-hp. 
boilei's  doing  the  cooking.  Young  women  employees 
from  the  company's  offices  served  as  waitresses. 

New  York. — Sales  of  household  electrical  appliances 
have  increased  from  100  to  about  155  per  cent  between 
1914  and  1921,  according  to  John  F.  Kelly,  manager  of 
showroom  sales  for  the  New  York  Edison  Company. 
Records  of  sales  for  the  months  of  June  and  July.  1921, 
are  8  per  cent  and  33  per  cent  above  those  for  the  corre- 
sponding periods  of  1920;  During  May,  1914.  household 
appliances  disposed  of  totaled  916  articles,  compared 
with  1,564  for  the  same  month  in  1921.  In  July.  1914, 
sales  were  641,  against  1,643  pieces  for  the  same  month 
this  year,  showing  that  within  the  past  seven  years  a 
steady  increase  in  sales  took  place.  Mr.  Kelly  asserted 
that  when  the  fiscal  year  of  1921  is  over  he  expects 
business  will  be  from  25  to  50  per  cent  better  than 
that  of  last  year. 
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Generators,  Motors  and  Transformers 

Automatic  Brush-Shiftinc/  Motor  for  Driving  Draft 
Fan. — R.  A.  Jones. — This  article  describes  the  forced- 
draft  fan  equipment  recently  put  into  operation  at  the 
Springdale  station  of  the  West  Penn  Power  Company, 
which  includes  a  comparatively  new  type  of  polyphase 
alternating  -  current,  variable  -  speed,  brush  -  shifting 
motor,  designed  to  eliminate  the  objectionable  poor 
efficiency  and  limited  number  of  speed  points  inherent 
with  slip-ring  induction  motors.  The  induced-draft  fan 
equipment  for  each  boiler  consists  of  two  centrifugal 
fans  coupled  together  and  driven  from  one  end  through 
a  flexible  coupling  by  a  175-hp..  514-r.p.m.,  2,200-volt, 
three-phase,  60-cycle  slip-ring  induction  m.otor  and  from 
the  other  end  through  a  magnetic  clutch  by  a  400-hp., 
720-r.p.m.  slip-ring  motor.  Secondary  resistance  is 
provided  to  give  a  speed  range  from  514  to  450  r.p.m. 
with  the  larger  motor  and  from  450  to  255  r.p.m.  with 
the  smaller  motor. — General  Electric  Review,  September, 
1921. 

Variable-Speed  Induction-Motor  Sets. — C.  W.  Kincaid. 
— A  description  of  obtaining  variable  speed  in  induc- 
tion motors  by  several  methods,  among  which  are  the 
Kramer  system,  the  Scherbius  system  and  the  frequency 
converter  system.  A  fuller  description  of  the  last 
method  is  given. — Electrical  Journal,  September,   1921. 

Lamps  and  Lighting 

htdustrial  Lighting  with  Mercury-Vapor  Lamps. — 
E.  L.  Elliott. — This  paper  gives  the  characteristics  of 
the  light  suitable  for  the  successful  illumination  of 
industrial  plants  and  describes  installations  of  mercury- 
vapor  lamps  used  in  automobile  factories  and  for  simi- 
lar service.  Higher  lighting  standards  are  advocated. — 
Electrical  Revieiv,  Sept.  10,  1921. 

Generation,  Transmission  «nd  Distribution 

The  Gas  and  Oil  Turbine. — W.  SchCle.— Much  has 
been  written,  innumerable  patents  have  been  granted, 
and  several  books  have  been  published  on  the  subject 
of  gas  turbines  during  the  last  ten  years.  Yet  there 
is  nowhere  a  ga.s  turbine  in  actual  use.  A  French 
designer,  Armengand-Lemale,  went  further  than  all  his 
contemporaries  and  actually  built  a  gas  turbine,  but  it 
proved  a  failure.  The  Thyssen  Works  (Miilheim)  suc- 
ceeded final'y,  after  years  of  research  work,  in  devel- 
oping the  Holzwarth  patents  into  a  very  serviceable 
machine,  operating  either  with  gas  or  with  fuel  oil. 
Their  first  gas  turbine  was  used  in  191."?,  and  ever 
since  then  the  development  of  this  new  type  of  prime 
mover  has  been  pushed  vigorously,  until  today  a  10,000- 
kw.,  I,.j00-r.p.m.  machine  gives  results  thermally 
superior  to  those  obtained  with  an  up-to-date  steam 
turbine.  Some  of  the  greatest  difficulties  in  the  design 
of  a  ga.s  turbine  are  ( 1 )  the  very  high  temperature 
of  the  burning  gas  mixture  which  drives  the  turbine 
wheel  or  wheels  (1,500  deg.  to  2,000  deg.  C),  (2)  the 
choice   of  a   turbine-wheel    material    withstanding   this 


high  temperature,  and  (3)  the  proper  cooling  of  the 
explosion  chambers.  The  author  proves  by  actual  test 
and  operating  results  that  all  these  problems  have  been 
solved  and  that  the  gas  or  the  oil  turbine  represents 
today  a  serious  competitor  with  the  steam  turbine  for 
either  stationaiy,  railway  or  ship  propulsion  purposes. 
The  article  contains  a  number  of  drawings  and  photo- 
graphs of  gas  turbines  of  from  500  kw.  to  10,000  kw. 
output  actually  built  and  in  operation.  Contrary  to 
steam  turbine  practice,  only  two  stationary  and  one 
running  bucket  wheel  are  used.  The  exhaust  heats  a 
small  steam  boiler,  which  furnishes  steam  for  the  steam- 
turbine  drive  of  auxiliary  machines,  such  as  an  air 
blower  for  the  main  turbines.  The  experimental  gas 
turbine  first  built  was  arranged  with  a  vertical  shaft, 
but  further  experience  proved  that  a  horizontal  shaft  is 
preferable.     Some  test  data  of  the  500-kw.  oil  turbine 


SECTION  THROUGH  A  .500-HP.  OIL  TURBO-GENERATOR 

will  be  of  interest :  The  speed  attained  was  2,700  r.p.m. 
There  were  six  explosion  chambers  operating  fifty  to 
sixty  times  per  minute  each.  Owing  to  the  speed  with 
which  the  burning  oil-gas  mixture  is  blown  out  through 
the  runner  (0.1  second)  and  the  consequent  inrush  of 
fresh  air  to  the  explosion  chamber,  the  average  tempera- 
ture in  the  chambers  is  only  about  470  deg.  C.  Only 
about  9  per  cent  of  the  combustion  heat  is  lost  in  the 
cooling  water  of  the  cast-steel  explosion  chambers,  the 
walls  of  which  are  15  mm.  thick. — Elektrotechnische 
Zeitschrift,  July  21  and  28,  1921. 

Vector  Processes  for  the  Calculation  of  Electrical 
Xetworks.  —  M.  MUSYCK.  —  First  part  of  a  paper 
devoted  to  the  calculation  of  currents  and  voltages  in 
electrical  networks,  the  author  basing  his  method  upon 
the  representation  of  current  intensities  by  vectors. 
"The  introduction  of  the  vector,"  he  .says,  "in  a  problem 
involving  continuous  currents  has  no  correspondence  to 
the  well-known  employment  of  the  same  geometrical 
element  for  the  study  of  alternating  currents.  When 
in  the  latter  case  there  are  properties  pertaining  to 
sinusoidal  functions  which  render  the  adaptation  of 
the  vector  possible,  its  employment  is  justified  by  con- 
siderations ba.sed  simply  on  Ohm's  law.  To  an  addi- 
tion of  electric  currents  one  can  make  a  geometrical 
addition  of  vectors  to  correspond.  This  principle 
established,  there  can  be  developed  without  difficulty 
a  method  permitting  easy  solution  of  the  problems  of 
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electrical  networks." — Bulletin  de  V  Association  des 
Ingenieurs  Electriciens  sortis  de  Institut  Electrotech- 
nique  Montefiore,  July-August,  1921. 

Traction 

Study  of  Pantagraphs  and  Overhead-Line  Construc- 
tion of  Electric  Main  Roads. — P.  Le  B0UCHE31. — The 
author  gives  first  a  theoretical  study  of  the  most  desir- 
able properties  of  a  pantagraph  current  collector,  such 
as  (1)  steady  pressure,  irrespective  of  height  of  wire; 
(2)  great  lateral  steadiness;  (3)  small  air  resistance, 
and  (4)  small  inertia,  so  as  to  follow  easily  any  change 
in  height  of  the  overhead  wire.  About  sixty  different 
pantagraph  constructions  have  been  tested  by  the 
author,  and  the  results  are  given  in  tabulations  and 
curves.  While  it  is  American  practice  to  maintain  an 
average  pressure  of  11  kg.  per  square  centimeter  of 
the  pantagraph  against  the  wire,  French  railways  use 
only  4  kg.  to  8  kg.  per  square  centimeter.  The  second 
part  of  the  paper  describes  a  number  of  catenarj-  wire 
suspension  systems,  as  used  in  Europe  and  in  America. 
Several  pages  contain  valuable  construction  details  with 
exact  drawings  of  overhead  constructions  of  French 
12,000-volt  alternating-current  lines. — Revue  Generale 
de  I'Eleciricite,  Aug.  6,  13  and  20,  1921. 

Installations,  Systems  and  Appliances 

The  Hydro-Electric  Plant  on  the  Glomfjord. — G. 
Troeltsch. — Situated  20  miles  beyond  the  Arctic  Circle 
on  the  Glomfjord,  in  Norway,  a  water-driven  power 
plant  of  more  than  75,000  hp.  has  recently  been  finished 
which  supplies  energy  for  metallurgical  purposes.  Two, 
and  later  three,  steel  pipes,  2,000  mm.  down  to  1,400 
mm.  in  diameter,  carry  each  5.72  cu.m.  of  water  per 
second  to  the  power  house  under  a  useful  head  of  442 
m.  The  station  contains  two  25,000-hp.  and  one  27,500- 
hp.    turbine,    with    room    for    one    more    of    the    latter 


ELEVATION   AND   PLAN    OF   HYDRO-ELECTRIC   PLANT   IN 
ARCTIC  CIRCLE 

capacity.  The  article  deals  only  with  the  hydraulic 
part  of  the  plant,  describing  in  particular  the  de- 
sign of  the  waterwheels,  which  are  adapted  for  the 
largest  turbines  used  in  Europe,  built  by  J.  M.  Voith. 
The  turbines  are  of  the  double-runner  Pelton  type, 
each  runner  being  actuated  by  a  single  jet  of 
water  260  mm.  in  diameter.  The  wheels  have  a 
diameter  of  3.4  m.  and  are  equipped  with  twentj^- 
two  buckets  each.  Of  special  interest  is  the  novel 
double-action  regulator,  which  actuates  the  customary- 
needle  in  each  nozzle  and  also  a  jet  deflector.  In  case  of 
a  sudden  decrease  of  the  load  the  regulator  first  partly 


deflects  the  jets,  then  advances  the  needles,  and  after 
the  jets  have  been  thus  adjusted  to  the  proper  volume 
the  deflectors  are  swung  back  again,  resulting  in  a 
great  economy  of  water.  The  regulator  is  driven  by  a 
belt  from  the  main  shaft.  If,  for  some  reason,  the 
belt  should  break  or  slip  off  the  pulley,  a  small  auxiliar\' 
Pelton  turbine  is  automatically  started  up  to  maintain 
the  drive  of  the  regulator.  Another  novel  feature  is 
a  hydraulic  brake  on  the  wheels,  enabling  the  operator 
to  stop  the  turbine  quickly.  This  consists  of  two  small 
water  jets  which  can  be  directed  against  the  backs  of 
the  buckets.  Tests  on  the  turbines  in  place  showed 
a  highest  efliciency  of  88.2  per  cent.  A  sudden  decrease 
of  the  load  from  27,500  hp.  to  4,500  hp.  caused  an 
increase  in  speed  of  only  8.8  per  cent. — Zeitschrift  des 
Vereines  Deutscher  Ingenieure,  July  2,  1921. 

Electrochemistry  and  Batteries 

Regeneration  of  Manganese  -  Dioxide  Dry  -  Battery 
Electrodes. — A  method  of  reclaiming  the  electrodes  of 
dry  cells  instead  of  discarding  them.  Experiments  tend 
to  show  that  the  cleaning  of  the  electrodes  and  the 
removing  of  the  deposits  clogging  the  jwres  of  the  bag 
and  of  the  depolarizer  are  more  important  than  the 
actual  reoxidation  of  the  maganese.  This  is  fortunate, 
for  the  reoxidation  cannot  be  effected  by  the  simple 
chemical  means. — London  Engineering,  Sept.  2,   1921. 

Electrophysics  and  .Magnetism 

The  Magnetic  Electron. — AfiTHLTt  H.  COMPTON. — 
The  author  reviews  the  different  lines  of  evidence  from 
which  information  concerning  the  nature  of  the  ele- 
mentary magnet  has  been  gained.  He  concludes  that 
the  electron  itself,  spinning  like  a  tiny  gyroscope,  is 
probably  the  ultimate  magnetic  paiticle. — Journal 
Franklin  Institute,  August,  1921. 

Units,  Measurements  and  Instruments 

Innovations  in  Electric  Measuring  Instruments. — G. 
Keinath. — As  a  consequence  of  the  present  large 
increase  in  cost  of  all  electrical  apparatus  a  great  num- 
ber of  verj-  poorly  built  measuring  instruments  were 
thrown  on  the  German  market,  which  forced  the 
German  electrotechnical  association  to  establish  certain 
standards  of  accuracy  and  to  designate  visibly  every 
instrument  which  met  these  requirements.  The  author 
describes  in  detail  the  latest  designs  of  short-circuit- 
proof  current  transformers  up  to  100,000  amp.,  high- 
frequency  ammeters  as  used  in  radio  work  of  the  iron 
t\T3e,  and  the  hot-wire-t>-pe  electrostatic  voltmeters 
with  compressed  nitrogen  insulation  and  with  series 
air  condensers,  multiple-phase  wattmeters,  frequency 
meters,  instruments  with  two  movements  to  register  the 
relation  between  two  variables,  and  finally  instruments 
for  remote  indication  and  registration  of  pressure 
temperature  and  the  flow  of  gases. — Elektrotechnische 
Zeitschrift,  Aug.  18,  1921. 

Telegraphy,  Telephony  and  Signals 

A  High-Frequcncy  Machine  of  Greater  Specific  Poiver 
and  Higher  Efficiency. — Marius  Latour. — A  machine 
marketed  by  the  Societe  Frangaise  Radio-EIectrique  is 
described  which  is  a  homoplar  machine  with  a  reduced 
number  of  stator  slots.  In  the  case  of  this  machine 
it  is  possible  to  minimize  the  iron  losses  in  the  stator 
by  not  utilizing  entirely  the  available  space  for  the 
copper  and  by  increasing  the  cross-section  of  the  teeth 
at  the  bottom  of  the  slots  in  such  a  manner  as  to 
decrease  the  magnetic  induction. — Radio  Review. 
August,  1921. 
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Co-operative  Study  of  California  Water 
Powers  May  Be  Made 

IF  A  SATISFACTORY  arrangement  can  be  made,  the 
Federal  Power  Commission  will  co-operate  with  Cal- 
ifornia in  the  study  of  the  water-power  resources  of 
that  siate.  The  executive  seci-etary  was  authorized  to 
expend  $15,000  to  cover  the  expenses  of  the  Federal 
Power  Commission's  participation  in  this  work.  The 
State  of  California  has  appropriated  $200,000  for  the 
study. 

Unemployment  Conference  Under  Way 
Tliis  Week 

THE  "unemployment  conference"  called  by  President 
Harding  got  under  way  in  Washington  on  Monday. 
The  meeting,  which  was  under  the  direction  of  Secretary 
Hoover,  was  told  by  the  President  that  he  had  little 
enthusiasm  for  any  proposed  relief  in  the  way  of 
charity  from  the  national  treasury.  The  conference 
rather  is  to  seek  the  causes  of  lack  of  employment  and 
suggest  some  constructive  means  whereby  it  can  be 
lessened. 

Secretary  Hoover  stated  that  the  questions  before  the 
conference  fell  under  the  following  broad  phases : 

A  determination  of  the  volume  and  distribution  of  non- 
employment. 

A  determination  of  what  emergency  measures  should  be 
undertaken  to  provide  employment  and  tc  mitigat*  the  suf- 
fering that  may  arise  during  the  next  winter  and  the  method 
of  organization  for  their  application. 

A  consideration  and  a  statement  of  what  measures  must 
be  taken  to  restore  our  commerce  and  employment  to  nor- 
mal, or,  to  put  it  in  another  way,  what  obstacles  need  to 
be  removed  to  promote  business  recovery. 

In  opening  the  conference  President  Harding  was 
most  optimistic  over  the  outcome,  saying: 

"There  are  no  problems  affecting  our  national  life  and 
the  welfare  of  the  American  people  which  we  cannot  and 
will  not  solve.  If  we  fail  today,  we  will  try  again 
tomorrow.  There  has  been  vast  unemployment  before 
and  will  be  again.  There  will  be  depression  after  infla- 
tion, just  as  surely  as  the  tides  ebb  and  flow,  but  we  can 
mitigate,  we  can  shorten  duration,  we  can  commit  all 
America  to  relief,  and  all  America  has  never  failed  when 
committed  to  a  common  cause.  If  out  of  your  councils 
there  comes  a  remedy  which  all  America  helpfully  may 
apply  today,  it  may  be  helpfully  employed  some  time 
again  when  similar  conditions  are  encountered. 

"It  is  fair  to  say  that  you  are  not  asked  to  solve  the 
long  controverted  problems  of  our  special  system.  We 
have  builded  the  America  of  today  on  the  fundamentals 
of  economic,  industrial  and  political  life  which  made  us 
what  we  are,  and  the  temple  requires  no  remaking  now. 
We  are  inconte.stably  sound.  We  are  constitutionally 
strong.  We  are  merely  depressed  after  the  fever,  and 
we  want  to  know  the  way  to  .speediest  and  dependable 


convalescence.  When  we  know  the  way,  evei-ybody  in 
America,  capital  and  labor,  employer  and  employee. 
captains  of  industry  and  the  privates  in  the  trenches, 
will  go  over  the  top  in  the  advance  drive  of  peace. 
Frankly,  it  is  difficult  to  know  whether  we  have  reached 
that  bedrock  to  which  reaction  runs  before  the  upward 
course  begins,  but  here  are  representatives  of  the  forces 
which  make  for  all  we  are  or  ever  can  be,  and  your 
soundings  ought  to  be  reliable. 

"I  would  have  little  enthusiasm  for  any  proposed 
relief  which  seeks  either  palliation  or  tonic  from  the 
public  treasury.  The  excess  of  stimulation  from  that 
source  is  to  be  reckoned  a  cause  of  trouble  rather  than 
a  source  of  cure.  We  should  achieve  but  little  in  a 
remedial  way  if  we  continued  to  excite  a  contributing 
cause." 

The  initial  efforts  of  the  conference  were  directed  to 
meeting  emergency  needs  of  the  employment  situation, 
after  which  were  to  come  recommendations  for  per- 
manent measures  for  holding  non-employment  at  a 
minimum.  The  sechedule  called  for  public  hearings 
throughout  the  week. 


Pacific  Coast  Division  of  N.  E.  L.  A. 
to  Change  Name 

A  GENERAL  meeting  of  the  Pacific  Coast  Division 
of  the  National  Electric  Light  Association  is  to 
he  held  in  November  to  consider  a  change  in  the  name 
of  the  division.  It  is  proposed  that  the  new  name  be 
"Pacific  Coast  Electrical  Association."  It  is  not  the 
intention  to  change  the  present  relations  of  the  section 
with  the  national  organization,  but  merely  to  use  a 
name  which,  it  is  said,  will  be  more  indicative  of  the 
character  of  the  division  and  less  cumbersome.  Other 
matters  affecting  the  general  scope  of  the  division  are 
also  to  be  decided  at  the  forthcoming  meeting,  which 
is  to  be  held  in  Del  Monte,  Cal. 


Hearing  on  Accounting  Rules  Before 
Federal  Power  Commission 

THE  Federal  Power  Commission  gives  notice  that 
on  Monday,  Oct.  17,  at  10  a.m.,  a  hearing  will  be 
held  in  room  2220,  Interior  Building,  Eighteenth  and 
F  Streets,  N.  W.,  Washington,  before  0.  C.  Merrill, 
executive  secretary,  on  the  adopMon  of  rules  and  regu- 
lations for  the  establishment  and  maintenance  of  a 
system  of  accounts  for  licensees  under  the  federal 
water-power  act.  A  tentative  draft  of  proposed  account- 
ing rules  and  regulations  was  printed  and  circulated, 
for  purposes  of  discussion  only,  under  date  of  June  7, 
1921.  Any  one  desiring  to  offer  criticisms  or  sugges- 
tions concerning  the  proposals  contained  in  this  draft 
or  to  make  a  statement  or  argument  with  respect  to  the 
matters  to  be  considered  at  the  hearing  will  be  given  an 
opportunity  to  be  heard. 
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Great  Lakes  Section  Discusses  the 
Electric  Range 

THE  effect  of  the  electric  range  on  the  investment  in 
service  facilitie.s  was  inquired  into  during  the  dis- 
cussions at  the  convention  of  the  Great  Lakes  Section 
of  the  National  Electric  Light  Association  at  French 
Lick  Springs,  Ind.,  last  week  from  the  standpoint  of 
the  plant  and  distribution-line  equipment  as  separate 
units.  This  is  because  it  was  recognized  that  the  prob- 
lem presented  by  a  plant  having  its  maximum  load 
during  the  hours  of  the  day  when  lighting  is  necessary 
and  the  one  presented  by  the  plant  with  a  maximum 
load  during  the  daylight  hours  because  of  industrial 
operations  is  decidedly  different.  The  discussion 
brought  out  that  it  is  necessary  to  analyze  the  situa- 
Hon  in  any  given  case  and  consider  the  effect  on  the 
two  parts  of  the  system  before  a  correct  conclusion  as 
to  the  cost  of  service  and  proper  rates  can  be  arrived 
at.  Although  station  capacities  may  be  increased  owing 
to  the  imposition  of  the  cooking  and  appliance  loads  on 
the  peak,  the  i-esidential  distribution  system  is  less 
frequently  affected.  The  discussion  also  laid  emphasis 
on  the  tendency  observable  in  the  station-load  curves 
of  so  many  stations  to  reflect  the  effect  of  washing  and 
ironing  in  the  development  of  a  marked  peak  in  the 
residential  load  on  Tuesdays,  with  a  gradual  fall  in 
the  magnitude  of  the  peak  during  the  following  days 
until  the  arrival  of  the  next  Tuesday. 

That  investment  in  the  training  of  employees  of  pub- 
lic utilities  for  public  service  must  not  be  considered 
as  an  expense  was  the  view  of  Fred  R.  Jenkins  in  dis- 
cussing the  training  of  employees.  It  is  a  necessary 
part  of  the  business  and  must  have  the  unqualified  sup- 
port of  the  executives. 

Class  Legislation  Denounced 

George  M.  Barnard  of  the  Public  Utilities  Commis- 
sion of  Indiana  on  Thursday  morning  spoke  on  "Public 
Service,"  strongly  denouncing  the  tendencies  toward 
class  legislation  that  have  been  displayed  in  legislative 
bodies  and  asserting  that  government  will  always  be 
just  what  the  people  make  it.  A  strong  plea  for  every 
man  to  do  his  duty  in  public  affairs  was  made.  The 
poor  policy  of  going  before  a  commission  without  first 
going  before  the  public  interested  and  trying  to  obtain 
approval  of  policies  it  is  desired  to  inaugurate  was 
dwelt  on  by  Martin  J.  InsuU  in  discussing  the  public 
relations  work  of  the  N.  E.  L.  A. 

The  Consumers'  Power  Company  in  Michigan  as  a 
pioneer  in  the  development  of  high-voltage  transmission 
was  the  theme  of  H.  J.  Burton,  who  gave  the  date  of 
the  first  use  of  110  kv.  on  that  system  as  1907  and  said 
the  construction  of  the  present  140-kv.  system  began 
in  1910,  the  lines  at  that  voltage  being  put  in  opera- 
tion in  1912.  At  present  the  company  has  in  operation 
more  than  1,300  miles  of  high-voltage  lines,  of  which 
.i2()  miles  is  operated  at  140  kv.  The  system  is  divided 
into  two  parts,  the  western  part  being  operated  at  30 
cycles  and  the  eastern  at  60  cycles.  The  system  extends 
from  a  point  north  of  Saginaw  Bay  on  the  east  to 
Manistee  on  the  west,  the  form  being  that  of  a  U  with 
the  southern  limits  at  Jackson  and  Kalamazoo.  The 
two  parts  are  tied  together  through  a  15,000-kva.  fre- 
quency changer  at  the  Battle  Creek  plant. 

J.  M.  Gilchrist  called  attention  to  the  need  of 
watching  the  water  powers  of  the  Middle  West  to  pre- 


vent their  falling  into  the  hands  of  visionaries  and 
"blue  sky  artists."  Such  sites  as  are  possible  of  devel- 
opment should  be  developed  with  a  view  to  including 
them  in  the  existing  .systems,  and  all  the  existing  sys- 
tems should  be  developed  with  a  view  to  an  ultimate 
scheme  of  tying  the  systems  together  with  the  least 
loss  of  investment  and  the  least  cost  of  recon.struction 
necessai-y  to  make  them  effective  parts  of  the  combined 
system. 

F.  A.  Bryan  pointed  to  the  danger  that  exists  from 
public  overconfidence  in  the  use  of  water  power  to  re- 
duce the  cost  of  service,  pointing  to  cases  in  which 
promoters  have  been  able  to  sell  large  amounts  of 
securities  on  projects  that  cannot  be  developed  at  all. 
E.  J.  Condon  cited  one  instance  in  which  §175,000  in 
worthless  securities  had  been  sold  to  the  farmers  and 
other  local  people  on  a  proposition  that  was  not  worth 
development.  Misleading  ideas  as  to  the  cost  of  devel- 
oping water-power  projects  also  received  attention  and 
were  cited  as  the  cause  of  financial  embarrassment  to 
the  utilities  that  had  undertaken  their  development  in 
the  belief  that  they  were  commercially  feasible,  only 
to  find  that  they  cost  more  than  it  is  possible  to  earn 
on  them. 

Mail  Order  Method  Favored 

Mail-order  methods  rather  than  the  methods  of  the 
investment  banker  were  favored  by  F.  H.  Scheel  in  the 
sale  of  securities  to  customers.  This  is  because  the 
data  on  financial  affairs  that  appeal  to  the  customer 
of  the  investment  banker  are  not  understood  by  the 
man  to  whom  the  salesman  handling  utility  securities 
in  small  lots  makes  his  sales.  The  methods  adopted 
must  be  based  more  on  human  interest  than  on  purely 
financial  appeal.  The  talk  and  discussion  on  customer 
ownership  included  a  strong  warning  against  the  sale 
of  any  securities  that  were  in  any  way  subject  to  doubt. 
Mr.  Scheel  said  that  there  had  been  no  difficulties 
encountered  with  the  partial-payment  plan  despite  the 
presence  on  the  books  of  the  InsuU  properties,  which 
he  represents,  of  nearly  45,000  such  accounts.  Steps 
toward  making  the  junior  securities  of  utilities  the 
most  popular  form  of  securities  were  urged,  and  the 
possibility  of  using  these  sales  as  a  means  of  bridging 
the  gap  between  the  first-mortgage  securities  that  can 
be  taken  down  and  the  cost  of  construction  was  shown 
by  J.  M.  Gilchrist  and  also  by  President  Bump  of  the 
National  Electric   Light  Association. 

W.  J.  Canada  outlined  the  progress  in  the  inductive- 
interference  work  of  the  National  Electric  Light  Asso- 
ciation, and  R.  F.  Schuchardt  described  the  work  and 
organization  of  the  technical  section. 

President  Bump  and  Executive  Manager  Aylesworth 
of  the  National  Electric  Light  Association  were  the 
principal  speakers  at  the  annual  banquet  on  Friday 
evening.  President  Bump  pointed  out  the  present 
strong  position  of  the  central-station  companies  in  that 
they  are  undeveloped  while  other  industries  as  a  whole 
are  overdeveloped.  He  spoke  against  the  optimism  that 
leads  to  "playing  safe"  at  the  expense  of  future  develop- 
ment as  a  policy  that  will  prevent  meeting  and  solving 
the  future  problems  of  the  industry  as  they  must  be 
solved  if  other  industries  progress  as  they  should.  The 
electrical  industry  was  viewed  by  Mr.  Bump  as  the 
key  industry  of  the  industrial  world  that  must  lead 
because  it  is  so  placed  that  it  is  capable  of  guiding  the 
others. 
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Probabilities  of  Permanent 
Tariff  Waning 

THERE  is  ever>^  indication  that  the  federal  adminis- 
tration is  rather  lukewarm  toward  the  enactment 
of  a  permanent  tariff  this  year.  In  official  circles  the 
opinion  is  freely  expressed  that  conditions  throughout 
the  world  are  too  chaotic  to  make  it  possible  to  foretell 
exactly  what  is  needed.  The  basic  condition  on  which 
a  tariff  is  built — cost  of  manufacturing  elsewhere  as 
compared  with  manufacturing  costs  in  this  country — 
fluctuates  because  of  exchange  conditions,  and  little  can 
be  foretold  as  to  the  future.  Therefore  it  is  held  that 
no  dependable  and  permanent  tariff  can  be  built  on  such 
an  unstable  foundation. 

With  reference  to  the  American  valuation  plan, 
against  which  opposition  has  developed,  the  administra- 
tion is  moving  cautiously.  The  sum  of  $100,000  has 
been  appropriated  to  investigate  this  device  and  other- 
wise determine  what  might  be  done  to  help  toward 
writing  a  permanent  tariff.  It  is  hoped  that  some  of 
the  difficulties  will  be  removed  after  the  disarmament 
conference  has  taken  place  and  when  peace  with  Ger- 
many has  been  declared.  Surface  indications  are,  how- 
ever, that  the  President  views  tariff  legislation  at  this 
time  as  a  detriment  instead  of  a  help  to  the  nation. 
The  change  in  the  make-up  of  the  tariff  commission  is 
also  indicative  of  lack  of  harmony  on  principles  and 
policy. 

Municipal  Electricians  Urged  to  Uphold 
National  Electrical  Code 

THE  twenty-sixth  annual  convention  of  the  Interna- 
tional Association  of  Municipal  Electricians,  held 
at  Colorado  Springs,  Sept.  6  to  9,  was  one  of  the  most 
interesting,  from  the  standpoint  of  papers  discussed, 
held  in  several  years.  Several  amendments  were  adopted 
for  presentation  to  the  National  Board  of  Fire  Under- 
writers with  regard  to  fire-alarm  installation  rules. 
This  was  in  continuation  of  a  discussion  held  in  the 
1920  convention. 

Among  the  important  papers  read  was  one  on  "Paper 
Insulation  Versus  Rubber  Insulation  for  Fire  and 
Police  Underground  Cables,"  by  T.  P.  Sandiford,  city 
electrician.  Savannah,  Ga.  It  was  the  general  opinion 
that  local  conditions  have  much  to  do  with  the  proper 
kind  of  insulation  and  that  in  some  cases  paper  insula- 
tion can  be  used  .successfully,  especially  in  police  signal 
systems,  although  many  prefer  rubber-insulated  fire- 
alarm  cables. 

W.  S.  Boyd,  secretai-y  of  the  Western  Association  of 
Electrical  Inspectors,  in  a  paper  entitled  "The  Relation 
of  the  National  Electrical  Code  to  the  Electrical  Indus- 
try," deplored  the  action  of  the  engineering  press  in 
giving  voice  to  any  arraignment  of  the  code  and  urged 
the  upholding  of  the  code  by  every  means.  Upon  his 
suggestion  a  resolution  was  adopted  in  which  the  asso- 
ciation pledged  itself  to  recognize  the  National  Elec- 
trical Code  as  the  standard  for  electric  wiring. 

Other  papers  related  to  street  lighting,  traffic  sig- 
nals, fire-alarm  and  police-telegraph  systems. 

The  election  of  officers  resulted  as  follows:  President, 
W.  R.  Arbuckle,  superintendent  fire  and  police  telegraph, 
Bayonne,  N.  J.;  first  vice-president,  Charles  P.  Stein- 
metz,  Schenectady,  N.  Y. ;  second  vice-president,  J.  L. 
Caldwell,  superintendent  fire  alarm,  Colorado  Springs; 
third  vice-president,  D.  R.  Snyder,  superintendent  elec- 


trical department,  Augusta,  Ga. ;  fourth  vice-president, 
John  Southwell,  superintendent  fire  alarm,  Beaumont, 
Tex.;  secretary,  Clarence  R.  George,  Houston,  Tex. 
(re-elected  for  twelfth  consecutive  term)  ;  treasurer, 
William  Crane,  city  electrician,  Erie,  Pa. 


New  York's  Electrical  Show  Emphasizes 
Electric  Home  Appeal 

WITH  emphasis  on  household  use  rather  than  in- 
dustrial application,  the  fourteenth  annual  New 
York  Electrical  Show  opened  Wednesday  evening  in 
the  Seventy-first  Regiment  Armory  to  run  for  ten 
days.  Approximately  450  appliances  are  being  demon- 
strated in  the  eighty  exhibits  that  compose  the  expo- 
sition. As  usual,  the  management  has  arranged  a 
number  of  special  features  which  attract  considerable 
attention,  not  the  least  of  which  is  the  "home  electric" 
with  the  electrified  furniture  wired  under  the  direction 
of  Joseph  F.  Becker,  commercial  manager  of  the 
United  Electric  Light  &  Power  Company,  and  who 
is  chairman  of  the  new  N.  E.  L.  A.  committee  that  is 
developing  this  idea. 

The  elimination  tournament  for  the  American  open 
wireless  championship  was  held  this  week,  and  other 
wireless  features  helped  to  stimulate  public  interest  in 
the  show. 

Electric  trucks  have  a  prominent  place  at  the  show, 
as  might  be  expected,  since  New  York  City  is  the 
greatest  single  electric  transportation  market. 

The  management  of  the  show  is  particularly  pleased 
over  the  interest  shown  this  year.  Never  before,  it  is 
stated,  was  the  demand  for  space  so  insistent.  As  a 
result  all  of  the  available  space  was  disposed  of  at  an 
early  date. 


Iron  and  Steel  3Ien  Discuss  Development 
in  Electric  Main-Roll  Drive 

DECIDED  economies  were  claimed  for  the  electric 
motor  as  applied  to  main-roll  drive  in  steel  mills, 
when  compared  with  steam  drive,  in  the  report  of  the 
electrical  development  committee  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers  submitted  at  the 
convention  of  that  body  in  Chicago  last  week.  It  is 
perfectly  feasible  to  operate  an  electrically  driven 
blooming  mill  with  two  men  in  the  pulpit  as  compared 
with  the  minimum  of  three  required  by  steam  opera- 
lion,  the  committee  declared,  and  several  instances  were 
cited  to  back  the  statement.  One  40-in.  mill  at  Spar- 
rows Point,  Md.,  has  been  successfully  operated  since 
last  April  without  slowing  up  the  work  of  the  mill  in 
any  respect.  In  the  case  of  a  60-in.  reversing  plate 
mill  two  operators  handle  the  mill  as  against  a  mini- 
mum of  four  for  the  steam-operated  mills  at  other 
plants. 

An  important  event  noted  hy  the  committee  is  the 
replacement  this  year  of  a  twin-tandem  reversing  en- 
gine driving  the  first  finishing  stand  of  the  Lacka- 
wanna rail  mill  by  an  8,00n-hp.,  .50-deg.  motor  which, 
it  is  said,  has  the  highest  continuous  horsepower  capac- 
ity of  any  electric  reversing  drive  in  the  world.  It 
was  designed  to  roll  the  first  four  of  the  last  five  passes 
on  a  150-lb.  rail  section  at  the  rate  of  240  gross  tons 
per  hour.  The  maximum  production  so  far  has  been  at 
the  rate  of  198  gross  tons  per  hour,  exceeding  all  pre- 
vious tonnage  records  on  this  mill.  The  last  pass  is 
made  in  an  adjacent  mill  driven  by  a  separate  engine, 
but  the  record  was  made  with  the  last  fini.shing  stand 
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disconnected  from  its  engine  and  connected  to  the  first 
finishing  stand  so  that  the  motor  was  rolling  five  in- 
stead of  four  passes. 

The  committee  also  noted  the  tapping  of  the  first 
heats  from  two  40-ton  Heroult  furnaces  at  the  govern- 
ment armor  plant,  Charleston,  W.  Va.,  on  Feb.  2  of  this 
year.  These  furnaces  take  molten  steel  from  basic 
open-hearth  furnaces  and  complete  the  refining,  produc- 
ing a  very  high-class  steel  A  new  design  of  contactor 
with  which  some  plants  have  experienced  a  life  of  fif- 
teen to  twenty  times  that  of  the  older  designs  is  noted  in 
control  equipment.  The  committee  stated  as  its  opinion 
that  probably  the  greatest  single  opportunity  for  elec- 
trical development  in  the  steel  industry  at  the  present 
time  lies  in  the  steel-plant  railroad  field.  Thus  far 
this  field  has  gone  little  beyond  the  investigation  stage. 

Induction-Motor  Starting 

In  dealing  with  the  induction-motor  starting  develop- 
ments Millard  C.  Spencer  described  a  form  of  compen- 
sator in  which  the  second  rush  of  current  experienced 
with  the  ordinary  form  of  compensator  is  reduced.  A 
certain  percentage  of  the  line  voltage  is  applied  to  the 
motor  terminals  by  means  of  two  auto-transformers 
connected  in  open  delta  in  the  usual  way.  The  second 
step  is  to  disconnect  a  portion  of  the  auto-transformer 
windings,  leaving  the  remainder  connected  as  choke 
coils,  which  in  turn  are  short-circuited  and  finally  dis- 
connected from  the  line  entirely.  The  method  has  the 
advantage  of  keeping  power  on  the  motor  during  the 
entire  sequence  of  operations,  considerably  reducing  the 
sparking  at  the  switch  contacts,  as  the  entire  circuit  is 
never  opened.  Another  means  is  a  signal  device  by 
which  the  operator  may  know  when  the  current  drawn 
by  the  motor  has  reached  a  low  enough  value  to  make 
it  safe  to  throw  the  starter  from  the  starting  to  the 
running  position.  Mr.  Spencer  said  that  recent  de- 
velopments in  induction-motor  starting  designs  seem  to 
be  toward  strict  interchangeability  throughout,  simplifi- 
cation of  the  wiring,  complete  accessibility  of  all  parts 
and  the  design  of  overload  relays  as  temperature-oper- 
ated devices,  rather  than  mechanical  time-limit  devices 
for  protecting  motors  against  injury  due  to  overheating. 

A  saving  of  23  per  cent  in  fixed  costs,  a  return  of 
10.5  per  cent  on  the  investment  in  battery  locomotives 
and  a  saving  of  41  per  cent,  with  a  return  on  the  invest- 
ment of  16.9  per  cent  on  straight  electric  locomotives 
as  compared  with  steam  locomotives,  was  shown  in  the 
paper  by  R.  B.  Gebhardt.  electrical  superintendent  of 
the  Bethlehem  Steel  Company  at  the  Sparrows  Point 
plant,  in  his  study  of  the  electrification  of  a  steel-plant 
railroad  having  a  total  trackage  of  .57  miles  and  using  a 
total  of  twenty-seven  steam  locomotives  ranging  from 
75  tons  in  size  to  25  tons.  Twenty-seven  battery  or 
twenty-three  straight  electric  locomotives  were  assumed 
as  necessary  to  do  the  v.-ork.  For  standardization 
purposes  and  flexibility  of  operation  the  author  assumed 
that  the  locomotives  would  be  of  either  40-ton  or  80- 
ton  size,  the  latter  being  made  up  of  two  40-ton  loco- 
motives. 

With  the  yard  electrified,  Mr.  Gebhardt  indicated  the 
next  step  as  the  electrification  of  the  locomotive  cranes. 
The  greatest  item  of  saving  in  this  case  would  be  in 
the  additional  amount  of  work  that  would  be  done,  since 
experience  shows  that  the  general  average  of  lost  time 
due  to  the  cranes  having  to  drop  their  work  and  go  for 
water  is  50  per  cent  of  the  total.  The  author  reached 
the  conclusion  that  the  third  rail  is  the  most  satisfac- 


tory system,  owing  to  the  elimination  of  the  interference 
from  overhead  trolley  wires  in  the  yard.  He  prefers 
the  underneath-contact  type  of  third  rail  because  of  the 
ease  with  which  it  can  be  guarded  and  points  to  a  rec- 
ord of  many  years'  use  of  this  construction  without 
accidents  on  blast  furnace  trestles.  He  regards  250 
volts  direct  current  as  the  rating  most  suitable  for  use 
with  yard  locomotives.  The  use  of  a  higher  voltage 
would  introduce  hazards  that  would  be  considerably 
more  diflTicult  to  handle.  Where  the  third  rail  may  be 
objectionable  for  special  reasons,  Mr.  Gebhardt  pro- 
poses the  use  of  reels  on  the  locomotives  to  carrj'  500  ft. 
or  less  of  service  cable. 

The  educational  committee  presented  a  "Crane  Oper- 
ators' Manual"  as  a  result  of  its  year  of  work.  In 
addition  to  instructions  in  operating  matters  and  in- 
spection, the  manual  includes  some  elementary  theory  of 
electric  operation  and  operating  instructions  for  knife, 
magnetic  and  limit  switches,  fuses  and  overhead  relays. 

The  committee  on  electric  furnaces  concluded  that 
just  as  good  steel  can  be  made  using  dual  voltages  as 
with  one  voltage,  provided  that  the  melting  voltage  is 
not  too  high.  It  also  held  that  better  economies  can  be 
secured  electrically  and  from  refractories  with  dual  volt- 
ages. A  total  of  356  electric  steel  furnaces  was  re- 
ported for  this  country  on  Jan.  1,  1921,  and  the  com- 
mittee believed  that  the  number  had  not  been  increased 
up  to  the  date  of  thf>  report.  The  committee  stated  its 
belief  that,  owing  to  conditions  in  the  industrial  field, 
the  year  1921  will  go  down  in  history  as  the  low-water 
mark  in  the  growth  of  the  electric  furnace  since  the 
beginning  of  its  advance  more  than  ten  years  ago. 

Specifications  of  Standardization  Committee 

The  standardization  committee  presented  specifica- 
tions for  electric  overhead  traveling  cranes  and  also 
the  reports  of  the  sub-committees  on  motors  and  illu- 
mination. There  was  some  criticism  of  the  crane  speci- 
fications as  too  liberal,  the  committee  having  made  them 
general  to  permit  of  all  possible  leeway  in  purchasing 
and  still  insure  that  the  builders  would  conform  to  stan- 
dard specifications  and  put  the  bids  on  a  competitive 
basis.  The  report  of  the  sub-committee  on  motors 
showed  that  the  general  specifications  for  alternating- 
current  motors  have  been  revised  and  further  revision 
will  not  be  necessary  until  there  ai-e  further  develop- 
ments in  the  art.  Uniform  dimensions  for  direct-cur- 
rent mill-type  auxiliary  motors  were  suggested,  ana 
also  a  reduction  in  the  number  of  si^es  to  eight,  rang- 
ing from  10  hp.  to  150  hp.  The  discussion  favored 
seven  sizes  ranging  from  6  hp.,  a  size  frequently  large 
enough  for  crane  operation,  to  175  hp.  The  50-deg. 
motor  rating  for  alternating-current  auxiliary-service 
motO'rs  with  the  40-deg.  rating  shown  on  the  nameplate 
was  recommended.  For  direct-current  motors  other 
than  the  standard  mill  type  used  in  the  auxiliary  service 
the  40-deg.  rating  for  motors  using  class  A  insulation 
was  indorsed. 

The  officers  elected  were:  President,  W.  S.  Hall, 
Illinois  Steel  Company;  first  vice-president,  R.  B.  Geb- 
hardt, Bethlehem  Steel  Company;  second  vice-president, 
L.  F.  Galbraith,  West  Penn  Steel  Company;  treasurer. 
James  Parrington,  La  Belle  Iron  Works:  secretary.  J.  F. 
Kelly.  Pittsburgh.  The  new  directors  will  be  R.  R. 
Sheppard,  Steel  &  Tube  Company  of  America;  1.  N. 
TuU.  McKinney  Steel  Company:  F.  H.  Woodhull,  Lu- 
kens  Steel  Company,  and  \\'.  H.  Gilbert,  Tennessee  Coal, 
Iron  &  Railroad  Company. 
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Society  for  Electrical  Development 
Announces  Christinas  Campaign 

WITH  the  mailing  to  the  trade  of  a  folder  describ- 
ing plans  and  selling  helps  the  Societj'  for  Elec- 
trical Development  is  about  to  launch  its  seventh 
annual  campaign  to  help  the  electrical  industiy  promote 
the  buying  of  electrical  Christmas  gifts.  The  first 
page  of  the  announcemen'  will  carry  a  greeting  and  a 
few  comments  from  William  L.  Goodwin. 

The  three  major  selling  helps  offered  by  the  society 
this  year  are,  according  to  its  announcement:  (1) 
An  elaborate  set  of  window  display  cut-outs;  (2)  a 
set  of  store  and  window  display  cards  including  one 
large  card  with  eight  smaller  price  or  suggestion  cards; 
(3)  an  eight-page  folder  including  an  invitation  to  visit 
the  dealer's  store  together  with  many  illustrated  gift 
suggestions.  This  is  designed  to  be  mailed  to  pros- 
pective customers,  to  be  inclosed  with  letters  or  dis- 
tributed at  the  store. 

The  keynote  of  the  campaign  is  expressed  by  the 
slogan,  "Bring  back  business  by  getting  busy  selling." 


Progress  in  Lighting  Told  at 
I.  E.  S.  Convention 

THE  outstanding  features  of  the  fifteenth  annual 
convention  of  the  Illuminating  Engineering  Society, 
held  in  Rochester,  N.  Y.,  this  week,  were  a  brief  report 
on  the  Paris  meeting  of  the  International  Commission 
on  Illumination,  the  presentation  of  an  amplified  light- 
ing code,  the  announcement  of  a  new  ight  source,  and 
the  report  on  progress  in  lighting.  Among  other  valu- 
able contributions  to  the  literature  of  illumination  there 
were  a  classical  report  on  the  effect  of  light  intensity 
and  composition  on  ocular  functions  and  some  valuable 
statistics  on  the  relation  between  illumination  and 
traffic  accidents.  In  all,  twenty-six  papers,  for  the  most 
part  of  a  scientific  nature,  were  presented. 

The  International  Commission  on  Illumination,  which 
was  attended  by  delegates  from  Great  Britain,  France, 
Switzerland,  Spain  and  Italy,  decided  on  the  definitions 
of  three  of  the  fundamental  ideas  of  illumination  and 
the  corresponding  units,  namely,  the  lumen,  the  lux  and 
the  international  candle.  This  decision  is  considered 
by  the  Illuminating  Engineering  Society  as  a  long  step 
toward  general  international  concordance  on  technical 
ideas.      The    addition    of    tables    for    classifying    light 


sources  from  the  standpoint  of  glare  was  considered  the 
greatest  single  contribution  to  the  revised  code  of 
lighting. 

The  new  light  source  which  was  announce'd  is  called 
the  neon-tungsten  arc-incandescent  lamp  and  consists  of 
two  slightly  separated  helical  tungsten  electrodes  in- 
closed by  a  bulb  containing  neon  gas.  The  lamp  is 
self-starting,  commencing  with  a  reddish  corona  dis- 
charge which  gradually  develops  into  an  intense  white 
light. 

In  the  report  on  progress  in  lighting,  which  contained 
seventy-three  pages,  it  was  pointed  out  that  while  de- 
velopments in  light  sources  have  not  been  marked,  con- 
siderable improvement  of  searchlamps  is  going  on. 
Some  cities  have  proceeded  with  street-lighting  im- 
provements despite  business  conditions,  two  new  types 
of  street  lighting  having  been  reported.  A  big  step 
forward  has  been  made  by  standardization  of  fixture 
accessories. 

Among  the  social  functions  of  the  convention  were 
the  president's  reception  and  dance  on  Monday  evening 
in  the  ballroom  of  the  Rochester  Club,  automobile  trips 
to  various  places  of  civic  and  engineering  interest,  a 
banquet  at  the  Powers  Hotel,  where  the  convention  was 
held,  on  Wednesday  evening,  and  the  induction  of  the 
president-elect,  Dr.  George  S.  Crampton.  Between  150 
and  200  persons  attended  the  convention. 


September  Financing  Shows  Indications 
of  Easier  Money 

DURING  the  month  of  September  the  total  amount 
of  stocks  and  bonds  of  the  electric  light  and  power 
companies  offered  to  investors  equaled  $40,560,000,  the 
figure  denoting  almost  twice  the  total  reported  for 
August  and  an  increase  of  more  than  $14,000,000  over 
September  of  last  year.  Attention  is  called  to  the  low 
yield  on  several  of  the  issues.  For  example,  on  an  issue 
of  $13,500,000  offered  by  the  Toledo  Edison  Company 
the  per  cent  yield  was  only  7.33.  The  month's  flotation 
is  again  characterized  for  the  most  part  by  long-term 
investments  and  also  by  two  unusually  high  single 
issues — the  issue  of  $13,500,000  just  referred  to  and  a 
nine-million-dollar  issue  offered  by  the  Consolidated 
Gas,  Electric  Light  &  Power  Company  of  Baltimore, 
yielding  7.35  per  cent.  An  issue  of  a  quarter  of  a  mil- 
lion of  ten-year  8  per  cent  bonds  of  the  Pacific  Power  & 
Light  Company  sold  at  a  premium. 


Amount 

Name  of  Company  of  Issue  Period 

Standard  G(u>  4  Klcctric  Co $3,500,000  20-yr. 

Pacific  Power  &  Light  Co 250.000  IO->t. 

Nevado-falifornia  Elortric  Coip 100.000  lO-yr. 

Appalachian  Power  Co 2.500,000  15-yr. 

Puget  .Si.und  Power  &  Light  Co 1,000,000  5-yr. 

Toledo  Traction.  Light  4  Power  Co.  2.500.000  n^>T. 

Consuniera"  Power  Co.  (Michigan) 1.500,000  1 5-yr. 

Midland  Counties  Public  Service  Corp  800.000  35-yr. 

Northern  Slates  Power  Co.(  Minnesota)  1,500.000  201-yr. 

Toledo  fMison  Co 13.500.000  20->t. 

2.500,000 
Western    Slalra    Oas    4    Eleetric    Co. 

(California) 600.000  6i-yr. 

El  Paso  Klectric  Co 750.000  4-yr. 

Leiingtun  I'tilities  Co 560.000  15-yr. 


Consolidated    Gas,  Klectric    Light    4 
Power  Co.  of  Baltimore 


9,000,000        10-yr 


Class  of  Security 
.Secured  sinking-fund  gold  bonds 
First  lien  iiliil  general  luortgage  gold 

bond.s  .>f  1 920 
Convertible  debentures  of  1916 
Secured  gold  bonds 
Gold  coupon  notes 

First  lien  gold  bonds 

General    and    refunding    mortgage 

bonds,  seriis  B 
General    and    refunding    mortgage 

bonds 
First  and   refunding  mortgage  Ixmil: 

1916 
First  itiortgiige  gold  bonds 
Prior  preferred  stock  euiiiulative,  seri 

Gold  notes  of  1417 

fiold  notes,  series  A  of  1920 
First    lien    and    reftin<ling    golil    bi 
series  It 


First    refunding    mortgage   sinking    fund 
gold  bonils.  series  C.eiinverlible 


Hate  of 

Per  Cent 

Offer 

Purpose  of  Issue 

Interest 

Yield 

At 

Payment  of  notes 

7   5 

8.10 

94 

8 

7  90 

inoi 

6 

8  55 

90! 

To  retire  n-.ttturing  notes 

7 

8.15 

90 

Kxpansion   and   develop- 

8 

7 

8.40 

981 

gnlil 

7 

7.50 

95! 

gold 

liefund  floating  debt 

7i 

7! 

Par 

6 

7 
8 

6  75 

7  33 

8.15 

92 

96! 

■■s  A 

98 

l-^.xtPiuionA  and  improvo- 
iiifiits  to  property 
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Current  News 
[and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


"Brighter  Brooklyn"  >iovement  In- 
augurated.— Municipal  authorities  and 
other  prominent  citizens  of  the  borough 
of  Brooklyn,  in  New  York  City,  are 
promoting  a  movemenc  for  better  illu- 
mination. As  a  first  step  in  this 
"Brighter  Brooklyn"  project  there  was 
held  a  week  or  two  ago  a  celebration 
on  the  occasion  of  floodlighting  the 
tower  of  the  Borough  Hall.  Addresses 
were  made  by  officials  of  the  borough 
as  well  as  by  G.  H.  Stickney,  represent- 
ing the  Edison  Lamp  Works. 

Electricity  Comes  to  the  Aid  of  Mo- 
tion-Picture Patrons. — The  difficulty  of 
finding  a  seat  in  a  dark  and  well-filled 
motion-picture  house  has  been  done 
away  with  in  a  large  Los  Angeles  thea- 
ter by  a  master  electrical  board  situated 
in  the  lobby  containing  a  small  light 
bulb  for  each  seat  in  the  auditorium, 
arranged  according  to  rows.  Each  of 
these  bulbs  is  connected  with  its  cor- 
responding seat  by  a  wire.  When  a 
pressure  greater  than  thirty  pounds  is 
brought  to  bear  on  the  seat,  the  elec- 
trical contact  is  broken  and  the  light 
on  the  board  goes  out. 

Electric  Vehicles  Gaining  Popularity 
in  Italy. — The  great  hydro-electric  de- 
velopment going  on  in  Italy  has  led  to 
a  marked  cheapening  of  electrical  power 
in  that  country,  and  this  in  turn  has  re- 
sulted in  a  distinct  increase  in  the  num- 
ber of  electrically  driven  vehicles,  par- 
ticularly for  heavy  traffic.  Electric 
vehicles  "are,  according  to  the  London 
Engineer,  especially  popular  in  Milan, 
where  several  electric  garages  have 
been  established  which  operate  electric 
omnibuses  for  most  of  the  large  hotels 
and  conduct  a  regular  express  trucking 
service  between  Milan  and  Bergamo.  A 
company  has  been  formed,  with  a  capi- 
tal of  3,000,000  lire,  to  manufacture  and 
sell  electric  vehicles. 

Electrical  Energy  from  Wind  Power. 
— An  interesting  method  of  tackling 
the  problem  set  by  the  small  wind- 
power  electric  generating  plant  has,  ac- 
cording to  Engineering,  been  developed 
by  a  British  manufacturing  company. 
In  place  of  the  usual  fan  or  wind  wheel 
of  fairly  large  diameter  set  at  the  top 
of  a  latticed  tower  and  driving  a 
djTiamo  through  gearing,  a  number  of 
small  dynamos  with  impellers  mounted 
directly  on  their  spindles  are  em- 
ployed. The  dynamos  are  carried  at 
the  top  of  the  tower,  which  consists 
simply  of  a  tubular  pole  with  a  tubu- 
lar cross-bar  on  which  the  machinery 
is  mounted.  The  dynamos  are  each 
rated  at  40  watts  and  are  self-regulat- 
ing for  battery  charging,  which  is  com- 
menced with  a  wind   of   15   miles   an 


hour.  Output  increases  with  an  in- 
crease in  the  velocity  of  the  wind,  and 
it  is  claimed  that  power  may  be  ob- 
tained during  high  winds  and  gales 
that  would  make  it  necessary  to  dis- 
connect the  ordinary  apparatus.  A 
feature  of  the  system  is  an  automatic 
cut-out  which  breaks  the  connection 
when  the  wind  falls  below  the  desired 
velocity  and  establishes  it  again  when 
the  velocity   increases. 

Hydro-Electricity  in  Finland. — De- 
tails of  the  hydro-electric  possibilities 
of  the  Imatra  group  of  rapids  in  Fin- 
land reported  by  a  British  vice-consul 
say  that  these  water-power  sources  are 
among  the  most  important  in  the  coun- 
try. They  are  on  the  Vucksen  River 
between  Lakes  Saima  and  Ladoga.  The 
Saima  system  has  a  water  area  of 
about  60,000  sq.km.,  and  the  difference 
in  level  between  Lake  Saima  and  Lake 
Ladoga  is  more  than  65  m.,  nearly  all  of 
which  falls  in  a  distance  of  24  km., 
where  there  are  ten  different  rapids. 
Of  all  the  potential  power  a  very  small 
part  is  yet  developed. 

Denver's    First    Electrical    Home. — 

Through  the  efforts  of  the  Electrical 
Co-operative  League  of  Denver  a  desir- 
able boulevard  building  site  21  miles 
from  the  business  center  was  purchased 
and  construction  of  the  city's  first  elec- 
trical home  started  early  in  September. 
It  is  planned  to  have  the  house  com- 
pleted and  furnished  so  as  to  be  ready 
for  exhibition  about  Thanksgiving  time. 
S.  W.  Bishop,  executive  manager  of  the 
league,  was  elected  secretary  and  treas- 
urer of  the  twenty-five-thousand-dollar 
corporation  that  is  erecting  the  seven- 
room  house,  whicii  is  of  Spanish  archi- 
tecture and  will  have  more  than  a  hun- 
dred outlets. 

Some    .Ancient    Electrical    History. — 

Few  electrical  men  think  of  the  electric 
light  as  going  further  back  than  Edi- 
son's first  experiments  in  the  "seven- 
ties," but  here  comes  an  antiquarian 
who,  writing  for  the  Electrical  Times 
of  London,  recounts  some  striking  ex- 
periments made  in  the  "thirties"  and 
"forties"  with  no  better  equipment  than 
primary  batteries.  Tlie  real  debut  of 
the  electric  light,  he  says,  was  in  1836, 
when  it  was  employed  to  produce  the 
effect  of  the  rising  sun  at  the  Paris 
opera  house.  The  first  really  important 
results  were  produced  in  1843,  when 
four  or  five  thousand  persons  saw  an 
'llumination  in  the  Place  de  la  Concorde, 
Paris,  that  dimmed  the  surrounding 
gaslights  and  made  it  possible  to  read 
moderate-sized  print  at  a  distance  of 
a  hundred  yards  from  the  light  source. 
Four  years  later  "the  evening  gazers 
in  London  were  astonished  by  the  occa- 
sional flashes  of  intense  light  thrown 
out  upon  them  from  elevated  spots. 
At  one  time  it  was  the  National  Gal- 
lery, at  another  the  north  tower  of 
Hungerford  Bridge,  at  another  the 
Duke  of  York's  column,  at  another  the 
Polytechnic  Institution,  which  was 
made  the  theater  for  the  exhibition  of 
these  results,  and  for  a  time  the  talk 
of  the  town  was  the  electric  light  and 
its  marvels." 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


American  Association  of  Operating 
Engineers. — The  second  regular  meet- 
ing of  this  association  will  be  held  with 
the  Alabama  Power  Company,  Oct.  6, 
7  and  8,  at  Birmingham,  Ala. 

Institute  of  Radio  Engineers.  —  The 
Institute  of  Radio  Engineers  will  meet 
on  Wednesday,  Oct.  5,  at  8:15  p.m.,  in 
the  Engineering  Societies  Building, 
New  York  City.  A  paper  on  "A  New 
Rectifier"  will  be  presented  bv  V.  Bush 
and  C.  G.  Smith. 

A.  I.  E.  E.,  Providence  Section. — S.  0. 
Hayes,  electrical  engineer  with  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  will  discuss  "European 
Practice  in  Electrical  Switch  Gear  and 
Transmission"  before  this  section  of 
the  Institute  on  Friday,  Oct.  7,  at  8 
p.m. 

American  Electric  Railway  .Associa- 
tion Convention.^The  program  of  the 
A.  E.  R.  A.  convention  to  be  held  at 
Atlantic  City  next  week  from  Monday 
to  Friday  is  divided  between  general 
sessions  and  sessions  of  the  Engineering 
Association,  the  Claims  Association, 
the  Transportation  and  Traffic  Associa- 
tion and  the  Accountants'  Association. 
Among  the  engineering  features  will 
be  the  reports  of  the  committees  on 
hea^•>'  electric  traction,  power  genera- 
tion and  power  distribution.  Of  these 
three  committees  the  chairmen  are  re- 
spectively Sidney  WitViington,  electrical 
engineer  New  York,  New  Haven  & 
Hartford  Railroad;  A.  B.  Stitzer,  chief 
engineer  Republic  Engineers.  Inc.,  New 
York  City,  and  Charles  R.  Harte,  con- 
struction engineer  Connecticut  Com- 
pany, New  Haven,  Conn.  George  B. 
Muldaur,  general  agent  Underwriters' 
Laboratories,  New  York  City,  will  pre- 
sent a  paper  on  the  work  of  the  labora- 
tories. Secretary  of  Commerce  Hoover 
has  been  in\ited  to  address  the  con- 
vention on  the  use  of  electric  railways 
in  improving  industrial  efficiency. 


Coming    Meetings    of   Electrical    and 
Other  Technical  Societies 

American  Electric  Railway  .\ssoclation — 
.\tlantii-  Clt.v.  X.  J..  On.    3-7. 

Indiana  State  Association  of  Electrical  Con- 
tractors and  Dealers  —  Indianapolis. 
Oct  5  and  6. 

Empire  State  Gas  and  Electric  .\ssSOcIatlon 
— UUve  riaeld,  X.  Y..  Oct.  6  and  7. 

National  .Xssociation  of  Railway  and  Utili- 
ties Commissioners — .\tlanta.  Ga..  Oct. 
11-14. 

X.  E.  L.  .\.,  Southeastern  Section — Chatta- 
nooga. Tenn..  Oct.  17-19. 

.\.  I.  E.  E.,  Xew-  York  Section — Xew  York, 
Oct  19. 

Electrical  Supply  Jobbers'  .Vssociation.  At- 
lantic Division — Philadelphia.  Oct   20. 

A.  I.  and  S.  E.  E..  Philadelphia  Section — 
Philadelphia.  Nov.   5. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Unless  Constitutional  Question  Is 
Clearly  Raised  Supreme  Court  Cannot 
Consider  It. — An  allegation  that  a  cer- 
tain statute  was  "unconstitutional  and 
void,"  made  in  a  personal  injury  suit 
(Johnson  vs.  Kansas  City  Electric  Light 
Company),  indicates  nothing,  according 
to  the  Kansas  City  Court  of  Appeals 
and  does  not  give  the  State  Supreme 
Court  jurisdiction  over  an  appeal  from 
judgment,  the  rule  being  that  a  party 
attempting  to  raise  a  constitutional 
question  must  put  his  finger  on  the 
specific  provision  of  the  Constitution 
that  he  asserts  to  have  been  injured. 
(232  S.  W.  1094.)* 

Findings  of  Commission  Not  Res 
Judicata. — In  annulling  water  rates 
fixed  by  the  California  Railroad  Com- 
mission and  appealed  against  in  Strat- 
ton  vs.  that  body,  the  Supreme  Court 
of  California  said:  "The  Railroad 
Commission  is  essentially  an  adminis- 
trative and  legislative  tribunal,  and 
not  a  judicial  tribunal  in  a  strict  sense, 
though  many  of  its  functions  are  quasi- 
judicial,  so  that  its  orders  are  not  judg- 
ments and  its  findings  of  fact  are  not 
adjudications,  and  the  facts  found  by 
it  are  not  res  judicata  and  as  such 
finally  and  conclusively  established  be- 
tween the  parties  for  all  purposes." 
(198  Pac.  10.51.) 

Powers  of  Pennsylvania  Commission. 
— The  Public  Sen'ioe  Commission  may, 
according  to  the  decision  of  the  Su- 
preme Court  of  Pennsylvania  in  Coplay 
Cement  Manufacturing  Company  vs. 
Public  Service  Commission  of  Pennsyl- 
vania, increase  rates  prior  to  the  effec- 
tive date  of  a  previous  increase  pend- 
ing the  determination  by  the  commis- 
sion of  a  complaint  against  such  prior 
increase,  the  commission  having  the 
power  in  such  case  to  consolidate  the 
several  schedules  of  rate  increases  and 
to  cause  the  complaint,  the  record  and 
the  evidence  to  be  taken  as  a  complaint, 
record  and  evidence  in  connection  with 
the  new  rate.    (114  At.  649.) 

Liability  for  Lawful  .\ct  of  Employee 
Causing  Accident. — In  a  suit  (Barva  vs. 
United  Telephone  Company)  brought 
at^ainst  a  telephone  company  to  re- 
cover damages  for  injuries  caused  by 
a  horse  running  away,  the  horse  hav- 
ing been  frightened  when  a  telephone 
lineman  tossed  a  glass  insulator  to 
another  lineman  on  a  pole,  the  Indiana 
Appellate  Court  held  that  the  act  of 
the  lineman  was  a  lawful  one  and  that 
negligence  could  not  be  predicated  upon 

•The  left-hand  numbers  refer  to  the  vnl- 
ume  and  the  rleht-hand  numbern  to  the 
page  of  the   National   Reporter   System. 


it  in  the  absence  of  evidence  that  the 
time,  circumstances  or  manner  of  doing 
it  manifested  failure  to  exercise  due 
care  for  the  safety  of  others.  (131  N. 
E.  794.) 

Company  Not  Responsible  for  Death 
of  Boy  "Unlawfully"  at  Place  Where 
He  Was  Killed. — In  Roberts  vs.  Key 
West  Electric  Company  damages  were 
awarded  in  the  trial  court  because  of 
the  death  of  a  young  boy  who  while 
climing  on  a  shed  belonging  to  the  house 
where  a  playmate  lived  was  killed  by 
electricity  escaping  along  a  tin  roof 
from  an  electric  light  wire  from  which 
insulation  had  been  worn  away.  The 
Supreme  Court  of  Florida  reversed  the 
verdict,  holding  that,  the  wires  carry- 
ing only  110  volts  and  no  complaint 
having  been  made,  the  company  had 
been  held  to  too  high  a  degree  of  care, 
and  also  that  the  boy  was  not  "law- 
fully" in  the  place  where  he  was  killed 
inasmuch  as  he  had  climbed  the  shed 
without  invitation  and  after  having 
been  ordered  away  by  his  playmate, 
with  whom  he  had  quarreled.  (89  So. 
123.) 

Respoasibility  for  Contact  Between 
Electric  Lighting  and  Telephone  Wires. 

— In  Johnson  vs.  Kansas  City  Electric 
Light  Company,  damages  awarded  for 
injuries  sustained  by  a  builder  who 
while  in  a  vacant  house  came  into  con- 
tact with  an  uninsulated  telephone  wire 
against  which  a  transmission  line 
carrying  2,300  volts  had  sagged  were 
sustained  by  the  Kansas  City  (Mo.) 
Court  of  Appeals,  which  held  that 
whether  the  electric  company  knew  or 
should  have  known  of  the  danger  was 
a  question  for  the  jury,  that  it  was 
not  necessary  to  defendant's  liability 
that  it  should  have  apprehended  the 
particular  injui-y  which  happened,  that 
it  was  proper  to  instruct  the  jury  on 
the  company's  duty  of  inspection,  and 
that  testimony  introduced  in  rebuttal  of 
medical  testimony  attributing  plaintiff's 
condition  in  part  to  another  cause  was 
admissible  and  pertinent.  (232  S.  W. 
1094.) 

Commission  Without  Jurisdiction 
Over  Lessor  Companies. — The  Supreme 
Court  of  Pennsylvania,  in  Philadelphia 
City  Passenger  Railway  Company  vs. 
Public  Ser\'ice  Commission  of  Pennsyl- 
vania, found  that  the  commission  has 
no  jurisdiction  over  a  public  service 
company  which  under  legislative  au- 
thority has  leased  its  franchise  and 
property  to  another  corporation,  since 
such  a  company  has  no  rates  to  make 
or  collect,  no  ser%'ice  to  render  the  pub- 
lic and  no  facilities  to  furnish  or  ex- 
tend. The  commission  has  no  jurisdic- 
tion over  leases  of  public  service  prop- 
erty by  one  corporation  to  another  or 
over  the  rate  of  rentals  reserved  there- 
by, since  it  is  concerned  only  with  the 
rendition  of  service  by  the  operating 
company  at  reasonable  rates,  and  it  is 
immaterial  if  the  operating  company 
under  its  lease  must  pay  an  unreason- 
able rental  to  the  lessor  and  is  thereby 
prevented  from  earning  a  reasonable 
rate  of  return  on  its  investment.  (114 
At.  142.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Extension  of  Service  to  Unprofitable 
Customers. — The  Idaho  Public  Utilities 
Commission  has  refused  to  compel  the 
Wood  River  Power  Company  to  extend 
service  to  certain  would-be  customers  at 
Ketchum,  a  summer  resort  which  has 
only  about  100  year-around  residents. 
The  complainants  objected  to  the  com- 
pany's requiring  prepayments  and 
five-year  contracts,  but  desired,  on  their 
own  part,  that  cooking  and  heating 
ser\nce  should  be  rendered  them.  This 
demand  the  commission  found  unrea- 
sonable, inasmuch  as  to  meet  it  the 
company  would  have  had  to  change  its 
transmission  system  from  single-phase 
to  three-phase  at  an  expense  which  the 
additional  revenue  would  not  justify. 
The  commission  found  that  cooking  and 
heating  service  could  not  reasonably 
be  required  under  present  conditions. 

Importance    of    Company    Credit. — 

These  obser\'ations  on  the  desirability 
of  a  public  utility's  having  a  revenue 
sufficient  to  maintain  its  credit  were 
made  by  the  Maine  Public  Utilities 
Commission:  "The  matter  of  credit  is 
of  just  as  much  importance  to  the  cus- 
tomer as  it  is  to  the  company.  The 
company  has  no  place  to  go  for  money 
except  to  its  customers.  If  because  of 
impaired  credit  a  particular  company 
is  unable  to  obtain  necessary  funds 
except  at  an  exorbitant  rate  of  interest, 
the  customers  of  that  company  must 
in  some  way  contribute  the  income 
necessary  to  produce  this  interest,  or 
else  be  willing  to  accept  the  kind  of 
service  capable  of  being  rendered  with 
impaired  and  more  or  less  useless  fa- 
cilities. Under  normal  conditions  the 
company  whose  credit  and  standing  are 
good  will  be  able  to  obtain  necessary 
funds  on  better  terms  than  a  company 
whose  standing  is  such  that  investors 
have  need  to  be  fearful  not  only  of  the 
payment  of  interest  or  dividends  but 
also  for  the  security  of  the  principal. 
It  follows  that  a  company  in  good 
standing  saves  in  interest  charges  or 
in  the  discount  upon  the  sale  of  its 
securities  a  considerable  sum  each  year. 
This  means  a  saving  to  the  customers; 
hence  it  is  of  advantage  to  each  cus- 
tomer to  have  the  company  serving 
him  in  such  a  financial  condition  that 
that)  part  of  the  operating  expense 
which  represents  interest  charges  is  as 
low  as  possible.  It  is  also  a  fact  that 
the  employees  of  a  company  that  is 
reasonably  prosperous  and  is  function- 
ing properly  have  more  heart  and  cour- 
age in  their  work  than  do  the  em- 
ployees of  a  company  that  is  just  hang- 
ing on  the  ragged  edge." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


James  T.  Hutchings,  formerly  pres- 
ident and  general  manager  of  the 
Rochester  (N.  Y.)  Gas  &  Electric  Com- 
pany and  now  general  manager  of  the 


United  Gas  Improvement  Company  of 
Philadelphia,  was  the  subject  of  a  bio- 
graphical sketch  in  last  week's  "Men 
of  the  Industry."  By  an  unfortunate 
error  the  portrait  printed  with  the 
sketch  of  Mr.  Ilutchings  was  not  his, 
but  that  of  C.  B.  Hutchinson  of  the 
Southern  California  Edison  Company. 
The  Electricai,  World  prints  herewith 
the  picture  that  should  have  accom- 
panied its  notice  of  Mr.  Hutchings  and 
in  the  opposite  column  i-eproduces  Mr. 
Hutchinson's  picture  with  the  sketch 
that  had  been  prepared  to  accompany 
it.  The  editors  tender  to  both  gentle- 
men their  apology  for  the  mistake — one 
of  the  kind  that  even  eternal  vigilance 
cannot  always  prevent  in  the  hurried 
and  complicated  processes  of  modern 
newspaper  making. 

J.  C.  Festcrly,  formerly  of  Canton, 
Ohio,  has  been  appointed  manager  of 
the  United  Electric  Company  at  Bucy- 
rus,  Ohio. 

Hugh  S.  Riddell,  who  has  been  con- 
nected with  the  Greenfield  (Mass.) 
Electric  Light  &  Power  Company  for 
eleven  years,  for  the  greater  part  of 
the  time  as  manager,  has  resigned  on 
account  of  ill  health. 

George  Shortmeier,  formei'ly  New 
York  manager  for  the  Madison  Rubber 
Company  and  later  district  manager  at 
New  York  for  the  Sinclair  Oil  Com- 
pany, has  been  placed  in  charge  of  the 
New  York  office  of  the  .'American  Bosch 
Magneto  Corporation,  succeeding  O.  S. 
Stanley. 


Robert  Stanislaus  Griffin,  for  more 
than  eight  years  the  head  of  the  Bu- 
reau of  Engineering  of  the  Navy  De- 
partment and  engineer-in-chief  of  the 
Unitiid  States  Navy,  terminated  his 
long  period  of  active  service  on  Sept. 
22  and  retired  to  private  life.  Among 
the  noteworthy  accomplishments  of 
Admiral  Griffin  is  his  introduction  of 
electric  propulsion  on  battleships,  which 
was  put  into  effect  many  years  ear- 
lier than  would  have  been  the  case  had 
he  been  a  less  determined  champion  of 
that  type  of  drive.  In  reviewing  the 
work  of  the  Bureau  of  Engineering 
under  his  administration  Admiral  Grif- 
fin subordinates  everything  else  to  the 
accomplishments  of  his  organization 
during  the  war.  The  engineering  fea- 
tures of  the  maintenance  of  an  enor- 
mous fleet  were  carried  out  with  a 
success  which  has  called  forth  the 
highest  praise  from  the  British  and 
the  French.  Among  other  develop- 
ments of  which  Admiral  Griffin  can  be 
justly  proud  is  the  work  done  by  his 
bureau  on  radio.  Under  his  direction 
high-powered  stations  have  been  built 
on  the  Isthmus,  at  San  Diego,  at  Pearl 
Harbor,  at  Cavite  and  at  Annapolis. 
The  gi'eatest  achievement  of  all,  how- 
ever, was  the  erection  of  tho  world's 
most  powerful  station  at  Bordeaux. 
This  great  project  was  carried  to  sat- 
isfactory completion,  despite  the  fever- 
ish haste  which  characterized  every 
step  of  the  work.  Throughout  his 
more    than    forty    years    in    the    naval 


Fredericksburg,  Va.,  Sept.  27,  1857,  and 
was  graduated  from  the  Naval  Academy 
in  1878.  He  holds  the  degrees  of  doc- 
tor of  engineering  from  the  Stevens 
Institute  of  Technology  and  doctor  of 
science  from  Columbia  University.  For 
his  services  during  the  war  a  distin- 
guished service  medal  was  awarded  to 
him,  he  was  made  a  commander  of  the 
Legion  of  Honor  of  France  and  was 
elected  an  honorary  member  of  the 
American  Society  of  Mechanical  Engi- 
neers. 

C.  B.  Hutchinson  has  recently  been 
transferred  from  the  San  Pedro  dis- 
trict of   the   Southern   California   Edi- 


service  Admiral  Griffin  has  been  an 
active  contender  for  an  increased  pro- 
portion of  engineering  talent  in  the 
navy     personnel.      He     was     born     in 


son  Company  to  its  newly  organized 
Fullerton  district,  where  he  will  be  the 
district  manager.  Mr.  Hutchinson  has 
spent  almost  his  entire  life  in  southern 
California,  where  he  was  formerly  con- 
nected with  the  Salt  Lake  Railway 
Company  in  the  operating  and  traffic 
departments.  He  resigned  his  posi- 
tion with  that  company  in  1916  to  enter 
the  employ  of  the  Southern  California 
Edison  Company,  where  he  has  served 
successively  as  salesman,  assistant  dis- 
trict manager  and  district  manager. 

J.  H.  Sundmaker,  for  eight  years 
chief  engineer  and  director  of  all  sub- 
sidiaries of  the  Ohio  Electric  Railway, 
with  headquarters  at  Springfield.  Ohio, 
has  resigned  and  opened  an  office  in 
Cincinnati  as  a  consulting  engineer. 

Carl  K.  Chapin.  formerly  general 
manager  of  the  Brady  Utility  Com- 
pany, Memphis,  Tcnn.,  has  been  ap- 
pointed Southwestern  representative  of 
the  Journal  of  Electricity  and  Western 
Industry,  with  headquarters  at  Pasa- 
dena, Cal. 

R.  L.  Ellis,  formerly  general  mana- 
ger of  the  Selma  (Ala.)  Lighting  Com- 
pany, is  now  manager  of  the  Miami 
(.Fla.)  Beach  Electric  Company,  which 
operates  a  small  plant  and  furnishes 
power  and  street-railway  service  in 
Jljami,  Between  the  time  Mr.  Ellis 
resigned  from  the  Selma  Lighting  Com- 
pany and  the  taking  up  of  his  new 
duties  he  was  engaged  in  war  work 
and  for  about  two  and  a  half  years  was 
with  the  Semet  Solvay  Company. 
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Miss  Olive  A.  Bursiel,  secretary  of 
the  New  England  Division,  National 
Electric  Light  Association,  has  been  ap- 
pointed a  member  of  the  woman's  pub- 
lic information  committee  of  the  Public 
Relations  National  Section  of  the  as- 
sociation, the  object  of  which  is  to  for- 
-iiulate  and  apply  plans  for  the  educa- 
cion  of  the  women  of  the  country  in 
the  fundamental  economic  principles  of 
the  electric  light  and  power  business 
and  the  interdependence  of  the  public 
and  the  industry.  Miss  Bursiel  is  a 
native  of  Bedford,  N.  H.,  and  is  a  grad- 
uate of  the  secretarial  course  of  the 
Bryant  &  Stratton  School,  Boston.  She 
entered    the    electrical    industry    about 


thirteen  years  ago  as  a  stenographer 
for  the  New  England  Telephone  &  Tel- 
egraph Company  in  the  engineering  de- 
partment at  Boston  and  shortly  after- 
ward joined  the  staff  of  the  Edison 
Electric  Illuminating  Company  of  Bos- 
ton, almost  immediately  serving  as  sec- 
retary to  the  superintendent  of  the  ad- 
vertising department.  In  1910  she  be- 
came assistant  secretary  of  the  re- 
cently formed  New  England  Section  of 
the  N.  E.  L.  A.  and  in  1911  was  ap- 
pointed its  secretary.  The  member- 
ship has  since  increased  from  272  ti 
1,334,  and  there  are  now  about  twenty 
divisional  committees,  in  the  work  of 
which  Miss  Bursiel  is  closely  absorbel 
as  well  as  in  the  general  work  of  t!v 
division.  To  her  loyalty,  reliability. 
boundless  and  unflagging  energy  is  due 
in  no  small  measure  the  successful 
growth  of  the  New  England  Division 
from  small  beginnings  to  its  present  in- 
fluential status  in  national  and  regional 
electrical  affairs.  Miss  Bursiel  is  a 
member  of  the  Commonwealth  Country 
Club  <  nd  Woman's  City  Club  of  Boston, 
and  of  The  Durant,  Inc. 

Carl  F.  Dietz,  vice-president  an  I 
sales  manager  of  the  Norton  Company, 
Worcester,  Mass.,  has  resigned  to  be- 
come president  and  general  manager 
of  the  Bridgeport  (Conn.)  Brass  Com- 
pany. He  succeeds  as  president  Fred 
J.  Kingsbury  of  New  Haven,  who  be- 
er mes  chairman  of  the  board  of  di- 
rectors. Mr.  Dietz  has  been  connected 
with    the    Norton    Company    for    ten 


years,  first  as  plant  engineer,  then  as 
assistant  sales  manager,  and  after- 
ward as  sales  manager  of  the  wheel 
division  of  the  business.  Two  years 
ago,  when  the  Norton  Company  and 
the  Norton  Grinding  Company  were 
consolidated,  he  was  made  vice-presi- 
dent and  sales  manager.  H?  was  born 
in  New  York,  Feb.  12,  1880,  was  grad- 
uated from  Stevens  Institute  of  Tech- 
nology in  1901,  and  subsequently  took 
post-graduate  courses  in  the  Royal 
Technical  College,  Berlin,  in  sciences, 
metallurgy  and  mining.  Early  in  his 
career  he  was  employed  for  three  years 
at  plants  of  the  United  States  Steel 
Corporation,  largely  in  blast-furnace 
operation  and  large  gas-engine  installa- 
tions. In  1905  he  engaged  in  the  develop- 
ment of  zinc-smelting  processes  and 
later  operated  a  mining  lease  in  Utah, 
installing  a  dry  method  for  concentrat- 
ing lead-silver  ores.  He  designed  and 
built  modern  ore-milling  plants  for  the 
American  Glue  Company  as  a  part  of 
its  sandpaper  factory  at  East  Walpole 
Mass.;  for  the  Grosselli  Chemical  Com- 
pany, Park  City,  Utah,  where  the  sep- 
aration of  iron  and  zinc  sulphides  was 
the  problem,  and  for  the  Ozark  Smelt- 
ing &  Mining  Company,  Magdalena. 
X.  M.,  where  zinc  ore  required  con- 
centration for  paint  making.  In  1908 
he  joined  the  Minerals  Separation,  Ltd., 
London,  as  consulting  engineer  and  in 
the  interest  of  this  company  developed 
treatment  methods  at  the  Dunderland 
iron-ore  deposits  in  Norway,  north  of 
the  Arctic  Circle,  and  studied  ore  treat- 
ment methods  for  properties  in  Russia, 
Bolivia,  Australia  and  Africa.  He  put 
into  operation  the  San  Francisco  del 
Oro  mines  in  Mexico,  yielding  complex 
lead  and  silver  ores.  He  is  a  member 
of  the  American  Society  of  Mechani- 
cal Engineers  and  the  .American  In- 
stitute of  Mining  and  Metallurgical 
Engineers. 

J.  C.  Van  Duyne,  who  has  not  been 
in  good  health  for  some  time,  has 
resigned    as   auditor   of   the    Brooklyn 


istration.  He  had  been  auditor  of  the 
Brooklyn  Edison  Company  since  Dec.  1, 
1912.  For  seventeen  years  prior  to  that 
he  was  employed  by  the  New  York 
Edison  Company,  during  the  last  nine 
years  of  which  he  was  chief  of  the 
company's  collection  bureau. 

L.  R.  Wallis,  newly  appointed  chair- 
man of  the  Lighting  Sales  Bureau  of 
the  National  Electric  Light  Associa- 
tion, is  widely  known  in  the  central-sta- 
tion industry  as  a  commercial  executive 
and  close  student  of  service  economics. 
He  is  a  native  of  Beverly,  Mass.,  and 
first  entered  the  electrical  business  in 
January,  1888,  at  that  time  being  asso- 
ciated with  the  Bernstein  Electric  Com- 


Edison  Company  and  is  taking  a  much- 
needed  rest.  Mr.  Van  Duyne  was 
chairman  of  the  Accounting  Section  of 
the  N.  E.  L.  A.  during  the  last  admin- 


pany  of  Boston.  Later  he  was  New 
England  agent  for  the  Buckeye  Electric 
Company  of  Cleveland.  In  1891  Mr. 
Wallis  entered  the  electric  light  and 
power  field  as  manager  of  the  Wake- 
field (Mass.)  Gas  &  Electric  Company. 
Three  years  later  the  company  sold  its 
plant  to  the  town,  and  Mr.  Wallis,  with 
others  who  had  been  interested  in  the 
development  of  the  Wakefield  property, 
built  a  new  gas  plant  at  Laconia,  N.  H. 
In  1897  he  returned  to  Massachusetts 
as  manager  and  treasurer  of  the  Wo- 
burn  Light,  Heat  &  Power  Company 
and  was  personally  in  charge  of  the 
building  of  its  generating  plant.  In 
1903  this  property  was  purchased  by 
the  Edison  Electric  Illuminating  Com- 
pany of  Boston,  and  in  1906  Mr.  Wallis 
became  associated  with  that  organiza- 
tion. For  the  past  eleven  years  he  has 
been  superintendent  of  the  sales  de- 
partment. He  has  been  interested  in 
the  development  of  the  New  England 
Division,  N.  E.  L.  A.,  since  its  organi- 
zation and  has  been  active  in  the  work 
of  the  national  body.  Last  year  he  was 
chairman  of  the  committee  on  the  com- 
pensation of  salesmen  and  vice-chair- 
man of  the  Lighting  Siles  Bureau.  He 
is  a  member  of  the  Illuminating  Engi- 
neering Society,  the  Boston  City  Club, 
and  also  of  the  committee  on  industrial 
lighting  of  the  Association  of  Edisbn 
Electric  Illuminating  Companies. 

Arthur  J.  Carpenter  has  become  man- 
ager of  the  Westchester  Electric  Sup- 
ply Company  at  Tarrj'town,  N.  Y. 


Weslinghouse  Business  Estimated  at 
65  per  Cent  of  Last  Year's  Rate 

WESTINGHOUSE  Electric  &  Manufacturing  Company 
for  its  fiscal  year  ended  March  31,  1921,  showed  bill- 
ings of  just  under  $151,000,000.  Estimates  of  incoming 
business  for  the  present  year  place  business  at  the  rate  of 
$100,000,000,  indicating  that  orders  are  running  at  the  rate 
of  almost  67  per  cent  of  last  year's  business.  The  opinions 
expressed  by  the  men  of  this  company  in  the  field  show  an 
evenly  divided  feeling  that  the  bottom  of  the  buying  trend 
has  been  reached  and  that  the  fall  business  will  show 
improvement. 

A  further  reduction  in  pay  roll  has  been  announced  to 
take  efi"ect  Oct.  1.  This  will  take  the  form  of  a  reduction 
in  salaries  to  a  maximum  of  10  per  cent  based  on  a  sliding 
scale  recognizing  length  of  service  and  rate  of  increase 
during  the  last  five  years.  A  10  per  cent  reduction  will 
be  placed  on  ordinary  labor.  On  March  11  last  a  wage 
reduction  of  15  per  cent  became  effective. 


Wiring-Device  Exports  of  1920  Were 
46  per  Cent  Above  1919 

AN  ANALYSIS  of  the  exports  of  interior  wiring  supplies, 
/*.  including  fixtures,  for  the  calendar  year  1920  shows 
some  interesting  figures  in  regard  to  the  markets  for  this 
class  of  electrical  equipment.  In  the  first  place,  the  value 
of  these  exports  in  1920  was  $3,386,068,  an  increase  of  46 
per  cent  over  the  exports  of  the  year  1919,  when  they 
amounted  to  $2,319,485.  In  1918  the  value  was  $1,428,615, 
a  figure  which  was  surpassed  in  1920  by  113  per  cent. 
The  general  trend  of  the  curves  of  monthly  exports  for 
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SIMILAR  MONTHS  FOLLOW  SAME  GENERAL  TREND 
DURING  MOST  OF  YEAR 

the  two  years  of  1920  and  1919  is  virtually  the  same  over 
the  last  six  months  of  each  year,  except  that  the  monthly 
values  of  the  last  three  months  in  1920  increased  more 
rapidly  than  over  the  same  period  of  1919. 

In  the  accompanying  table,  figures  for  which  were  com- 
piled by  the  Electrical  World  from  data  received  from 
the  Bureau  of  Foreign  and  Domestic  Commerce,  it  is 
shown  that  in  the  year  1920  twenty-three  countries  im- 
ported American-made  interior  wiring  devices  and  fixtures 


ir'  amounts  over  $25,000.  These  countries  took  virtually 
90  per  cent  of  the  American  exports,  while  the  10  per  cent 
remaining  were  divided  up  between  fifty-four  other  coun- 
tries totaling  less  than  $25,000. 

The  North  American  continent,  including  Panama  and 
Cuba,  imported  $1,589,697  worth,  47  per  cent  of  the  total 
exports.  Canada  was  the  highest  importing  country,  with 
$956,739  worth,  the  next  country  being  Cuba,  a  very  poor 

EXPORTS  OF  INTERIOR  WIRING  DEVICES  IN  1920 
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second.  The  remainder  of  the  list  are  separated  by  only 
relatively  small  amounts.  Mexico,  in  this  commodity  as  in 
others,  is  ranking  high  in  imports. 

South  American  countries  took  18  per  cent  of  all  the 
Exports,  or  $610,165  in  value,  embracing  in  *he  list  six  of 
the  principal  states  on  that  continent — Argentina,  Brazil, 
Chile,  Colombia,  Peru  and  Uruguay.  The  European  states 
of  England,  France,  Belgium,  Spain,  Italy,  Norway  and 
Sweden  took  a  total  value  in  wiring  devices  of  $374,865, 
11  per  cent  of  the  total.  China,  Japan  and  Hong  Kong 
imported  6  per  cent,  and  the  Philippine  Islands,  Dutch  East 
Indies  and  Australia  took  7.7  per  cent  of  the  total. 


Range  Manufacturers  Show  Increasing 
Sales  for  1921 

FROM  the  expressions  of  several  manufacturers  of  elec- 
tric ranges,  the  sale  of  these  ranges  for  the  year  1921 
is  expected  to  surpass  that  of  1920  by  a  large  margin.  On 
the  other  hand,  the  expression  is  heard  that  1921  sales  will 
not  even  equal,  much  less  exceed,  those  of  last  year.  Rep- 
resentative opinions  show  that  range  sales  over  the  first 
seven  or  eight  months  of  this  year  have  surpassed  those 
of  the  same  period  of  1920  by  from  25  to  200  per  cent. 
The  latter  figure,  however,  is  an  extreme  case,  figures 
from  25  to  50  per  cent  being  in  the  majority. 

Different  parts  of  the  country  are  affected  differently  in 
this  matter,  depending  to  a  large  extent  upon  the  attitude 
of  central-station  companies  toward  electric  range  business. 
Of  course,  with  the  help  and  backing  of  the  utility  it  would 
be  expected  that  the  sales  would  increase,  and  some  com- 
panies have  been  very  active  in  this  direction.  On  the 
other  hand,  where  the  utilities  have  discouraged  the  sales 
it  is  generally  because  their  lines  are  already  loaded  and 
they   have   no  additional  capacity  to  turn   into   them. 

One  range  manufacturer  rcpoi'ts  some  utilities  as  re- 
fusing to  be  interested  in  any  appliances  that  cannot  be 
attached  to  lamp  sockets.  Another  reports  central-station 
companies  generally  active  in  making  range  sales,  realiz- 
ing the  value  of  this  load.  Other  reports  balance  one 
another  in  a  somewhat  similar  way.  showing  the  attitude 
manufacturers  can  be  forced  into  because  of  varying  local 
conditions.  Still,  it  seems  that  more  utilities  are  willing 
to  push  range  sales  this  year  than  was  the  ease  last  year 
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At  the  same  time,  the  value  of  dealer  education  and  dealer 
sales  is  being  realized  to  a  greater  extent,  whether  there 
is  co-operation  with  the  central-station  company  or  not. 

In  many  quarters  manufacturers,  distributers  and  dealers 
came  into  this  year  with  large  stocks  of  ranges,  and  now 
that  these  are  reported  to  be  pretty  well  lowered,  the  manu- 
facturers should  come  in  for  a  little  more  business. 

Let  one  case  in  point  be  used  to  illustrate  the  result  of 
central-station  activity  in  range  sales.  A  leading  Mid- 
Western  utility  reports  that  its  range  sales  over  the  first 
six  months  of  1921  were  20  per  cent  greater  than  for  the 
entire  year  of  1920,  and  that  its  range  connections  during 
that  six-month  period  were  30  per  cent  greater  than  for 
all  of  1920.  The  overlap  was  due  to  contractor-dealer  sales. 
It  is  thought  by  this  company  that  tlije  contractor-deslers 
would  not  have  sold  5  per  cent  of  the  ranges  they  did  sell 
had  it  not  been  for  the  educational  and  sales  work  of  the 
central-station  company. 

This  fact  must  not  be  lost  sight  of,  namely,  that  sales 
campaigns  put  on  by  central-station  companies  invariably 
lead  to  larger  sales  by  the  other  branches  of  the  trade. 
Consequently  it  would  seem  to  be  to  the  advantage  of  the 
range  manufacturer  to  lend  every  bit  of  assistance  possible 
to  the  electric  light  and  power  company  in  seeing  that  all 
range  salesmen  know  their  subject  thoroughly,  as  it  is  felt 
that  the  crux  of  the  whole  situation  is  personal  salesman- 
ship and  demonstration.  At  the  same  time,  dealer  sales- 
men in  the  same  territory  should  get  the  same   help. 


August  Electrical  Exports  Amount 
to  $6,057,489 

ALTHOUGH  the  value  of  August  exports  of  electrical 
■/x  machinery  and  appliances  was  over  a  million  dollars 
less  than  that  of  August,  1920,  such  figures  as  are  available 
as  to  quantities  indicate  that  there  has  been  practically 
no  decrease  in  the  volume  of  exports.  August,  1921,  fig- 
ures are  $6,057,489,  while  August,  1920,  returned  $7,110,- 
285.     Exports  for  July,  1921,  were  valued  at  $6,417,336. 

Since  March  of  this  year  the  value  of  electrical  exports 
each  succeeding  month  has  declined  only  a  relatively  small 
amount.  March  was  28  per  cent  below  February,  April  7.8 
per  cent  below  March,  May  4.8  per  cent  below  April,  and 
June  4.8  per  cent  below  May.    July  exports  fell  off  14  per 


1920 

Batteries $444,859 

Carbons 174,910 

Dynamos  and  generators.  659  200 

f.anS; - 54,911 

Heating  and  cooking  ap- 

paratus  1  18,817 
Insulating  wire  and  cable.  420,208 
Interior  wiring  supplies..  .  241,425 
Arclanips  .  ,  .  7)1 
Carbon-filament  lamps  .  2,787 
Metal-filament  lamps  213,615 
Magnetos,.ipark  pluE8,etr.  169,543 
Meters  and  measuring  in- 
struments 1  52,696 

Motors 845,839 

Rheostats  and  controllers  30.818 

Snitches  and  accessories. .  283, '"'00 

Telegraph  apparatus  31,903 

Telephones  218,073 

Transformers  721  507 

Allothers 2,324,563 

Total $7,110,285 


—Eight  Mon 

ths  Ended— 

gust 

.4ugu 

St 

1920 

1921 

$175,878 

$4,277,326 

$2,986,401 

27.1  10 

966,598 

30';, 904 

641,818 

4.193,364 

5,149,937 

32,233 

860,501 

1.161,936 

69,660 

1,164,877 

1.323.476 

4.662,652 

7,351.851 

69,386 

2,093,126 

1,502,402 

184 

16,324 

8,698 

66,553 

112,948 

86,746 

2,512,437 

2,738,976 

71,145 

2.393,687 

1,063,224 

116,820 

1,677,969 

2,156,510 

7,668,715 

12,935,073 

64,456 

1,128.295 

841,324 

184,555 

2,766,189 

3,510,355 

26,697 

443,341 

820,610 

321,887 

2,348,098 

3,810,093 

796.292 

2,771,693 

6,626.943 

2.098.969 

19,010.332 

21.862.158 

$6,037,489 

$61,022,347 

$76,293,819 

cent  below  those  of  June,  but  August  has  dropped  again, 
the  amount  being  6  per  cent.  Apparently  the  low  part  of 
the  curve  is  being  reached. 

A  close  comparison  can  be  made  between  the  months  of 
July  and  August  of  this  year.  Exports  increased  in  value 
in  August  over  July  on  such  items  as  heating  and  cooking 
apparatus,  arc  lamps,  rheostats  and  controllers,  telephones, 
transformers  and   miscellaneous  equipment. 

Taking  the  eight  months  of  this  vear,  the  total  value  of 
exports  comes  to  $76,293,819;  the  value  over  the  same 
period  of  last  year  amounts  to  $61,022,347.  Consequently 
to  date  this  year  the  value  of  electrical  exports  is  25  per 
cent  ahead  of  the  same  period  of  last  year,  and  the  rate 
of  exporting  for  this  year  is  at  more   than  $9,000,000  per 


month,  or  about  $114,440,000  for  the  whole  year,  an  in- 
crease of  over  11  per  cent  above  1920.  But  it  is  probable 
that  during  the  next  four  months  the  value  of  exports  will 
not  increase  sufficiently  fast  to  attain  this  total,  as  not  all 
the  low  prices  have  been  represented  in  these  exports.  The 
volume  of  exports,  however,  is  much  further  above  that  of 
last  year  than  is  represented  in  the  figures  for  values. 

Figures  in  the  attached  table  have  been  received  from 
the  Bureau  of  Foreign  and  Domestic  Commerce,  Wash- 
ington, D.  C. 

More  No.  14  Rubber-Covered  Wire 
Being  Made 

THE  demand  for  rubber-covered  wire  as  such  is  still 
relatively  low.  but  the  demand  for  Nos.  10,  12  and  14 
has  been  increasing  of  late.  In  the  case  of  No.  14,  the 
typical  size  for  lighting-circuit  work,  the  demand  has  in- 
creased not  so  much  for  use  with  rigid  conduit  or  for  open- 
wiring  work  but  for  use  in  flexible  armored  conductor. 
This  material  has  been  used  in  increasing  amounts  for 
house  wiring  this  year,  and  in  general  it  has  made  a  larger 
call  on  the  No.  14  wire,  although  the  larger  sizes  too  have 
been  used. 

The  reason  for  the  increased  demand  for  Nos.  10  and  12 
rubber-covered  wire  is  that  larger  feeders  and  circuits  are 
necessary  owing  to  the  increasing  use  of  heating  and  motor- 
driven  appliances. 

Telephone  extension  work  has  been  progressing  at  a  high 
rate,  and  this  in  turn  has  increased  the  demand  for  the  size 
of  wire  used  for  that  purpose  in  making  the  run  from  the 
street  to  the  premises. 


Metal  Market  Situation 

npHE  main  feature  in  the  copper  market  is  continued 
J-  firmness  of  the  metal  and  its  general  position  is  con- 
sidered good.  The  ruling  price  in  the  producers'  market 
has  strengthened  to  12.37i  cents  a  pound  for  electrolytic, 
delivered,  for  spot  and  early  October.  November  is  held  at 
12.50  cents  and   December  at   12.75  cents. 

Demand  has  improved  considerably,  one  large  consumer 
having  taken  about  5,000,000  lbs.  early  this  week;  he  is  in 
the  market  for  still  more.  Consumers  are  more  active  in 
placing  orders  to  take  care  of  late  fourth  quarter  deliveries. 
The  outside  market  is  not  getting  much  of  the  business 
placed    because    of    relatively    low    stocks    in    these    hands. 

The  outside  market  likewise  feels  the  strength  of  the 
metal  and  is  quoting  12.25  cents  at  the  refinery,  which 
brings  the  delivered  price  to  above  12.37J  cents  for  early 
October.  That  market  is  about  on  a  level  with  the  pro- 
ducers' market  for  the  rest  of  the  last  quarter  year. 

Consumers  are  not  satisfied  that  these  prices  should  rule 
in  October  and  are  offering  to  buy  at  figures  somewhat 
below  those  quoted,  feeling  that  12.25  cents  is  enough  for 
October.  They  realize  that  there  is  a  coming  increase  in 
demand  for  fall  business  and  are  quite  desirous  of  making 
their  own  prices  at  this  time. 

^  Late  last  week  the  principal  lead  producer  added  another 
.>  points  to  the  price,  bringing  New  York  spot  to  4.70  cents. 


NEW  YORK  METAL  MARKET  PRICES 

Sept.  20.  1921         .Sept.  27,  1921 
l.or->—    - '-J         •  !r         '-     "  Lad 


London,  standard  »pol (,7 


IS     0 


Prime  Lake.  Cents  per  Pound 

Electrolytic '.'.'.'.'.['. 

Casting   

Lead.  Am.  .S.  i  R.  Co.  price!. .' . .' 

.\ntimony 

Nickel,  ingot .......! 

.Sheet  fine,  f.  o.  b.  smelter.'.'.'.'.'.' '. 

Zmc,  Mpot 

Tin.  .Straits 

Aluminum,  98  to  99  per  cent. 


12  25 
II  75 

13  75 
4  65 
4  45 

41  00 
10  00 
4  671 
26  50 
24  50 


OLD  METALS 

Cent- per  Pound 
rirnTy  wniVT  Bnd  wire 9  621—10  121 

II  T'i*     4  00  —  4  25 

if„^'   i7"*' 3   37)^  3  50 

^inc.  old  scrap.  .  2  00  —  2  37J 


Cents  per  Pound 

12  25 

12  371 

II  75 

13  75 

4  70 

4  60 

41  00 

10  00 

4  87} 

26  75 

24  50 

Cent.i  per  Pound 

9  75  —10  50 

4  75  —  5  00 

4  25  —  4  50 

3  50  -  3  75 

2.00  —  2  37| 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those  Prevailing  at  the 

Opening  of  Business  on  Monday    of  This    Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  all  Eastern  Points 


THE  outlook  for  fall  buying  in  the  electrical  trade  is 
getting  a  little  better  each  week.  No  reverses  are 
noted  this  week,  and  most  of  the  districts  report  better 
business.  New  York  jobbers  show  a  better  flow  of  business, 
with  special  emphasis  on  wiring  materials,  heating  devices 
and  air  heaters.  Boston  business  is  gradually  improving, 
small  orders  to  the  jobbing  trade  being  maintained.  Tex- 
tile, shoe,  rubber  and  metal  trades  are  improving.  Motor 
inquiries  are  on  a  better  plane  in  New  England,  and  rubber- 
covered  and  weatherproof  wires  are  reacting  to  a  better 
demand. 

Industrial  business  shows  a  little  more  activity  in  St. 
Louis,  and  pole-line  equipment  for  short  extensions  is  mov- 
ing. Textile  mills  in  the  Atlanta  district  are  running 
strong,  farmers  arc  purchasing  for  cash,  and  optimism  for 
the  fall  is  running  strong. 

The  Northwest  and  West  Coast  States  report  bumper 
crops  with  shipments  well  under  way.  In  California  sales 
of  air  heaters,  washing  machines  and  electric  ranges  have 
been  good,  and  in  the  Northwest  States  there  has  been  an 
industrial  revival  to  a  slight  degree.  Lumber  production 
has  been  better.  The  improvement  has  been  noticeable  in 
air  heaters,  lamps,  reflectors  and  wiring  materials  for  resi- 
dential work.  The  Intermountain  region  has  been  active 
in  home  building,  and  much  of  this  class  of  construction  is 
just  about  ready  to  provide  a  market  for  electrical  ap- 
pliances.   

NEW  YORK 

Jobbers  are  unanimous  this  week  in  reporting  better  busi- 
ness. As  stated  last  week,  orders  not  only  continue  to  come 
through  in  greater  numbers  but  individual  orders  are  for 
larger  quantities  of  material.  Another  encouraging  sign 
is  the  statement  by  one  jobber  that  he  has  found  it  neces- 
sary to  increase  the  force  in  his  shipping  department  to 
take  care  of  additional  business.  Further  sales  of  flexible 
armored  conductor  in  large  quantities  have  been  reported, 
and  buying  all  along  the  line  is  of  a  more  confident  nature. 
The  demand  for  wiring  materials  of  all  kinds  is  more  active. 

Some  further  improvement  was  shown  this  week  in  heat- 
ing appliances.  Air  heaters  aie  beginning  to  move,  and 
dealers  are  ordering  for  immediate  and  some  future  de- 
livery. Other  heating  devices  are  moving  better,  with  flat- 
irons  and  toasters  showing  the  most  activity. 

Most  jobbers  report  collections  fair  to  good,  although 
some  state  that  they  still  have  a  number  of  outstanding  ac- 
counts. Credit  is  being  extended  with  a  great  deal  of  cau- 
tion and  new  accounts  are  watched  very  carefully. 

Conduit. — Prices  on  this  material  remain  virtually  the 
same  as  last  week,  when  n3w  discounts  amounting  to  about 
a  7  per  cent  price  reduction  were  announced.  Jobbers  quoted 
the  following  prices:  For  ^-in.  black  pipe  in  2,r)00-ft.  lots, 
$54.23  to  $55;  Mn.,  $69.92  to  $70.79,  and  1-in.,  $99.96  to 
$101.42  per  1,000  ft.  Galvanized  pipe  in  the  same  sizes 
is  quoted  at  $.59.33  to  $62.  $76.82  to  $81  and  $110.16  to  $116 
per  1,000  ft.  Demand  is  fair  and  jobbers  report  more 
activity  than  last  week;  however,  there  is  little  tendency  to 
large  orders.     Stocks  are  fair  to  good. 

Flexible  Armored  Conductor. — Buying  of  this  material  has 
increased,  and  several  orders  for  large  quantities  have  been 
placed,  indicating  that  the  trade  believes  present  prices  are 
as  low  as  may  be  expected.     No.  14,  two-wire,  single-strip. 


is  quoted  at  $43  per  1,000  ft.  in  lots  of  that  quantity,  and 
double-strip  at  $44.50  per  1,000  ft.  Jobbers'  stocks  for  the 
most  part  are  good. 

Rubber-Covered  Wire. — No  change  in  the  price  of  rubber- 
covered  Wire  was  noted  this  week,  although  there  is  a  feel- 
ing among  jobbers  that  prices  will  not  gi  lower.  No.  14 
rubber-covered  is  quoted  at  $6  to  $6.16  per  1,000  ft.  in  5,000- 
ft.  lots.     Stocks  are  good  to  large  in  nearly  all  sizes. 

Outlet  Boxes. — New  discounts  have  become  effective  on 
outlet  boxes.  Black  boxes  in  lots  of  1,000  are  quoted  at  57 
per  cent  off  list  and  galvanized  boxes  in  the  same  quantity 
at  53  per  cent  off  list  In  lots  of  100,  black  boxes  are 
quoted  at  55  per  cent  and  galvanized  at  50  per  cent  off 
list. 

Loom. — So  far  no  increase  in  the  price  of  this  material 
has  been  announced,  although  cotton  has  increased  mate- 
rially. In  1,000-ft.  lots  the  s^^-in.  size  is  quoted  at  $19.25 
and  the  J-in.  size  at  $21. 

Heaters. — With  the  cooler  weather  of  tte  past  week  there 
has  been  some  activity  in  the  sale  of  heaters.  Jobbers  re- 
port that  dealers  are  placing  orders  for  moderate  stocks 
and  the  outlook  is  good  in  this  line. 

Heating  .\ppliances. — Irons  and  toasters  continue  to  fur- 
nish the  most  activity  among  the  heating  appliances.  Other 
appliances  are  sluggish — dealers  apparently  holding  off  as 
long  as  possible  before  placing  orders  for  holiday  stocks. 
Jobbers'  stocks  of  appliances,  other  than  the  two  above 
named,  are  fair,  but  manufacturers'  stocks  are  said  to  be 
low. 

Tape. — Demand  is  moderate  and  in  line  with  that  for 
other  wiring  supplies.  In  100-lb.  lots  friction  tape  sells  for 
;i6c.  per  lb.  and  rubber  tape  for  40c.  per  lb. 


BOSTON 

Business  is  gradually  improving,  notwithstanding  spo- 
radic labor  difficulties  in  the  building  industry.  New  building 
and  engineering  contracts  in  New  England  for  the  week 
ended  Sept.  20  totaled  $2,487,900.  Jobbers  in  the  electrical 
supply  field  report  a  well-maintained  flow  of  small  orders 
and  some  improvement  in  larger  orders  placed.  Collections 
are  slower  in  the  Connecticut  territory  but  are  holding  up 
well  at  Boston  when  sharply  watched.  Jobbers'  stocks  are 
widely  reduced  in  most  lines.  Textile  mills  in  this  region 
are  more  active  and  retail  trade  begins  to  respond  to  fall 
influences.  Rubber  manufacturers  are  active  and  the  shoe 
industry  is  doing  well.  The  metal-workmg  industries  still 
lag  behind  others  in  recuperation,  but  there  is  a  tendency 
toward  more  activity  not  evident  a  few  weeks  ago. 

Lamps. — Increased  interest  in  portable  lamps  and  fixtures 
is  noticed  and  sign  lighting  is  slightly  more  active.  Stocks 
are  ample  and  prices  firm  except  where  close  competition 
in   window   displays   exist. 

Motors. — Inquiries  are  decidedly  better  this  week  and 
many  propositions  are  being  figured.  One  jobber  lost  a 
50-hp.  motor  order  i-ecently  because  a  four-weeks'  delivery 
was  quoted  instead  of  a  stock  shipment.  Small-order  busi- 
ness prevails,  but  its  diversification  warrants  close  atten 
tion  to  prompt  shipment  possibilities. 

Wire. — The  demand  is  slightly  better  on  weatherproof 
and  rubber-covered,  with  some  movement  of  bare  after 
long  dullness.  No.  14  rubber-covered  sells  at  $6.25  per 
1.000  ft.  in  5,000-ft.  to  25,000-ft.  lots,  prices  being  open 
above  the  latter  fi~ure.  Weatherproof  is  moving  moderately 
around  15  cents  base  and  bare  is  quoted  about  14J  cents 
base.  A  leading  jobber  closed  a  34  000-lb.  order  for  bare 
copper  wire  for  central-station  line  work  within  a  few  days. 

Flexible  .\rmored  Conductor. — In  2,500-ft.  lots.  No.  14 
sells  at  $45  per  1,000  ft.,  with  fair  demand  and  stocks 
easily  meeting  present   requirements. 

Non-Metallic  Flexible  Conduit. — Increases  in  the  cost  of 
cotton  have  not  as  yet  affected  the  quotations  current  on 
this  material.  Up-country  business  is  fairly  active,  the 
.,V-in.  size  selling  at  $17.50  and  the  J-in.  size  at  $20  per 
1,000    ft.    in    5,000-ft.    lots. 

Washers. — The  demand  is  good,  but  recent  price  changes 
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downward  have  aroused  some  complaint  that  the  jobber's 
margin  of  profit  is  less  than  it  should  be.  The  continued 
high  cost  of  labor  combined  with  vigorous  sales  effort  is 
moving  many  machines  this   fall. 

Rigid  Conduit. — Prices  are  easier,  and  on  orders  over 
5,000  lb.  an  open  market  prevails.  Representative  prices, 
with  good  stocks,  are:  Black  conduit,  1-in.,  $100..58  per  1,000 
fl.;  l-in.,  $54..53;  galvanized,  1-in.,  $110.76;  J-in.,  $59.63— 
all  under  5,000  lb.     The  demand  is   somewhat  improved. 

Conduit  Fittings. — These  are  moving  better.  The  new 
price  sheets  show  as  follows  for  representative  sizes:  El- 
bows, per  100,  1-in.  black,  $25.58;  J-in.  black,  $13.14;  1-in. 
galvanized,  $27.80  per  100,  and  J-in.,  galvanized,  $14.28. 
The  corresponding  coupling  prices  are:  Black,  1-in.,  $9  per 
$100,  and  1-in.,  $4.84  per  100;  galvanized,  $9.77  for  1-in. 
and  $5.26  for  1-in.  per  100. 

Transformers. — A  more  active  market  on  small  sizes  is 
reported. 

Porcelain  Fittings. — Uneasy  prices  without  much  change 
from  last  week  are  reported.  The  market  is  absorbing 
larger  quantities  of  this  material  owing  to  the  moderate 
increase  in  building  construction  and  active  maintenance 
work  in  progress. 

ATLANTA 

Optimism  as  regards  the  outlook  for  the  near  future  con- 
tinues, though  small-town  merchants  and  bankers  state  that 
the  money  realized  from  the  sale  of  cotton  and  other  agri- 
cultural products  is  not  being  applied  to  any  great  extent 
on  outstanding  debts;  rather,  the  farmers  are  making  cash 
purchases  with  the  proceeds  available  to  date.  The  opinion 
is  expressed,  however,  that  this  is  a  perfectly  natural  sit- 
uation and  that  it  is  only  a  matter  of  a  short  time  before 
the  proceeds  from  cotton  will  be  used  extensively  to  cancel 
outstanding  obligations  and  this  will  start  a  general  re- 
vival of  business  in  this  section.  All  of  the  textile  mills 
are  back  on  full  time  with  some  operating  double  shift. 
Electrical  supply  jobbers  report  their  business  as  showing 
a  reasonable  increase  over  the  past  two  weeks,  the  in- 
crease, however,  being  spasmodic,  each  little  peak  being 
slightly  in  excess  of  its  predecessor.  Large  numbers  of 
small  orders  are  being  received  daily,  and  the  small  pur- 
chasers, contrary  to  the  usual  custom,  are  asking  for  quota- 
tions before  placing  firm  orders  for  materia;.  Several  very 
attractive  orders  have  been  received  during  the  past  week 
irom  industrials,  and  buying  by  industrials  and  municipal 
plants  continues  to  increase,  most  of  the  purchases  being 
for  maintenance  purposes.  Collections  are  showing  improve- 
ment, and  jobbers  report  most  of  their  credit  sales  on  the 
sixty-day  basis. 

Meters. — The  policy  of  the  small  plants  in  abolishing  flat- 
rate  service  has  caused  a  very  brisk  demand  for  the  popu- 
lar-size meters.  One  of  the  largest  jobbers  estimates  that 
90  to  95  per  cent  of  orders  received  arc  for  the  two-wire, 
5-amp.  type.  Stocks  in  this  line  are  somewhat  low  but  are 
being  replenished    by   good    shipments. 

Lamp  Cord. — Jobbers  are  placing  comparatively  heavy 
orders  to  replace  depleted  stocks.  Retailers  report  the 
movement  satisfactory  with  no  change  in  price  for  the  past 
two  weeks. 

Panelboards. — Several    heavy  orders   were   reported    last 

week,  most  of  the  sales  going  to  motion-picture  houses  and 

iters  that  are  nearing  completion.     Sales  to  apartment 

ises,  office  and  commercial  buildings,  however,  are  slow. 

Storage  Batteries. — This  line  reflects  the  increased  busi- 
ness in  the  rural  districts  and  respectable  orders  are  being 
received.  The  increase  in  number  of  automobiles  through- 
out the  section  and  the  return  to  use  of  numbers  of  ma- 
chines that  have  been  laid  up  is  strengthening  the  market. 
Some  manufacturers  have  made  sharp  reductions  in  prices. 

Oil  Switches. — This  line,  together  with  equipment  for  in- 
dustrial plants,  has  not  shown  any  noticeable  activity  of 
late.     Stocks  are  plentiful  throughout  the  section. 

Conduit. — The  past  thirty  day.s  have  witnessed  the  best 
movement  in  this  line  for  the  last  six  months,  the  move- 
ment being  particularly  brisk   in   the  smaller  sizes,  espe- 


cially 1-in.  galvanized  and  black.  All  sizes  are  on  hand  in 
quantity  with  the  exception  of  1-in.,  stocks  of  which  have 
bcome  depleted  in  some  localities.  A  price  reduction  of  4 
per  cent  was  noted  last  week. 

Schedule  Material. — This  seems  to  be  on  a  little  firmer 
basis  than  two  weeks  ago,  though  taken  as  a  whole  it  is 
not  showing  the  activity  that  should  be  expected  of  it. 
A  slight  price  reduction  in  certain  lines  was  announced  last 
week. 

Cross-Arms. — Carload  lots  are  moving  very  satisfactorily, 
but  there  is  a  shortage  of  orders  for  less-than-carload  lots. 
Pine  arms  show  a  price  reduction  of  5  per  cent,  but  fir 
arms  are  steady.     Heavy  stocks  are  on  hand. 

Inter-Phones. — This  line  is  rather  sluggish,  such  orders 
as  are  being  received  calling  for  the  cheaper  class  of 
material.  No  price  change  of  recent  date  is  to  be  noted 
and  stocks  are  in  good  shape. 


ST.  LOUIS 

Although  a  large  number  of  factors  tending  to  aff'ect  the 
development  of  electrical  sales  here  have  been  noticed,  the 
net  result  of  last  week's  business  was  about  the  same  as 
that  for  several  weeks  past.  The  buying  by  municipal 
plants,  which  was  fairly  active  for  some  time,  shows  a 
tendency  to  slow  down.  Industrial  business,  on  the  other 
hand,  shows  improvement,  particularly  in  St.  Louis,  where 
it  has  been  very  quiet  for  several  months.  Several  sales 
of  engine-generator  sets  to  out-of-town  plants  have  been 
made.  The  utility  companies  are  purchasing  rather  large 
amounts  of  poles,  transformers,  lightning  arresters  and 
meters  for  use  in  short  extensions.  Appliances  show  steady 
increases  in  sales.  Inquiries  are  becoming  more  numerous 
and  for  more  attractive  amounts,  and  it  is  generally  be- 
lieved that  business  will  continue  to  show  a  steady,  tliouca 
slow,  improvement. 

The  metal  industry,  which  had  been  very  stagnant,  shows 
substantial  improvement.  Planing  mills  and  furniture  fac- 
tories are  running  somewhat  heavier.  Owing  to  the  bette- 
condition  of  credit,  the  principal  buying  is  being  done  by 
Illinois,  Missouri  and  Iowa.  Some  improvement  is  noticed 
in  the  South,  particularly  Kentucky,  but  no  change  can  yet 
be  directly  attributed  to  the  improved  cotton  market.  Con- 
siderable attention  is  being  given  by  the  manufacturers  to 
the  development  of  the  Mexican  trade. 

Conduit. — Following  the  four-point  increase  in  discounts 
some  concerns  are  making  special  prices  on  the  J-in.  size, 
the  black  being  priced  at  $51  per  1,000  ft.  and  the  galvan- 
ized at  $56,  both  in  bundle  lots  of  100  ft.  Sales  are  slightly 
better,  and  stocks,  with  a  few  exceptions,  are  in  good  shape. 

Wire. — With  the  expectation  of  a  stiff'ening  in  wire  prices 
there  has  been  some  improvement  in  sales.  No.  14  rubber- 
covered  is  slightly  lower  in  5,000-ft.  lots,  the  price  being 
$6.25  per  1,000  ft.  The  price  remains  at  $6.10  in  10,00b-ft. 
lots.  No.  6  double-braid  stranded  is  quoted  at  $33.66  per 
1,000  ft.  in  5,000-ft.  lots.  The  base  price  on  bare  and 
weatherproof  varies  from  14J  cents  to  15  cents  per  pound. 
Stocks  are  in  satisfactory  condition. 

Street-Lighting  Cable. — There  has  been  a  fair  demand, 
but  municipalities  are  somewhat  slow  in  makinjf  exten- 
sions. No.  8  solid  single-conductor,  3,500-volt,  is  quoted  at 
$140   per  1,000  ft.,   f.o.b.  factory. 

Lighting  Standards. — Inquiries  are  being  received  in  suf- 
ficient volume  to  indicate  a  desire  to  expand  lighting  sys- 
tems, but  because  of  existing  tax  rates  it  is  proving  dif- 
ficult to  have  the  necessary  bonded   indebtedness  voted. 

Lamp  Cord. — Very  little  improvement  in  demand  is  re- 
ported, though  the  stocks  are  getting  more  in  line.  No.  18 
cotton-covered  generally  sells  for  about  $13  per  1,000  ft. 
in  5,000-ft.  lots,  and  silk-covered  ranges  from  $23  to  $25 
per  1,000  ft. 

Air  Compressors. — Good  sales  for  the  garage  type  are 
reported,  and  there  is  an  improving  demand  for  all  sta- 
tionary motor-driven  machines.  The  portable  compressors, 
however,  are  moving  slowly. 

Hammers  and  Drills. — A  substantial  improvement  in  sales 
is  reported,  particularly  in  southern  Illinois,  due  in  part  to 
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more  construction  work  and  also  to  increasing  demand 
around   the  mines. 

Pole-Line  Material. — Inquiries  that  are  being  made  indi- 
cate some  improvement  in  demand  within  the  next  thirty 
days,  but  there  has  been  a  slackening  in  sales  for  the  past 
two  weeks.  Most  of  the  inquiries  are  for  comparatively 
small  amounts. 

Transformers. — Central-station  companies  are  making 
larger  purchases  to  take  care  of  the  coming  lighting  loads 
and,  to  a  lesser  extent,  to  serve  new  industrials.  Orders 
for  transformers  to  servo  small  outlying  towns  are  being 
obtained  from  a  number  of  the  utilities. 

Meters. Coincident  with  the  improved  transformer  busi- 
ness, the  demand  for  meters  shows  steady  improvement. 
The  'residential  lighting  type  is  finding  a  particularly  good 
market. 

Lightning  Arresters. — Sales  of  compression-type  arresters 
continue  in  good  volume.  Better  sales  are  also  reported  for 
substation  installations  by  the  larger  power  companies. 


SAN  FRANCISCO 

Conditions,  especially  in  the  coast  and  interior  valleys, 
are  very  prosperous,  and  one  of  the  hottest  seasons  ever 
known  following  a  spring  of  good  rainfall  is  producing 
bumper  crops.  Moreover,  the  crops  which  were  left  over 
from  last  year  are  now  being  sold.  The  usual  series  of 
county  fairs  is  in  progress,  and  electrical  men  have  taken 
care  to  have  good  repi-esentation.  An  electrical  feature  of 
these  fairs  is  the  number  of  electric  range  booths  with 
capable  salesmen  and  demonstrator  in  attendance.  Farm 
plants  are  also  featured.  The  oil  production  is  seriously 
threatened  by  a  strike  now  in  progress  in  the  Kern  County 
fields.  San  Francisco  and  Oakland  are  fast  recovering  from 
the  sixteen-week  builders'  strike,  which  resulted  in  a  vic- 
tory for  the  American  plan. 

Fans. — With  the  fan  season  now  virtually  closed,  jobbers 
and  dealers  report  the  best  season  in  many  years,  the  main 
factor  being  a  summer  which,  while  it  did  not  break  any 
high  heat  records,  was  yet  unusually  hot  for  a  long  period. 
Stocks  of  all  kinds  are  reduced  to  a  few  odd  left-overs. 

Radiators. — A  few  days  of  cold  rain  gave  considerable 
impetus  to  radiator  sales,  but  as  yet  the  season  has  not 
really  started.  Jobbers  have  placed  their  orders  as  a  basis 
for  manufacture,  and  so  far  these  advance  orders  have  run 
pretty  close  to  last  season's  orders,  notwithstanding  consid- 
erable unsold  stock  from  last  season. 

Heating  Material. — Iron  sales  are  rather  slow,  notwith- 
standing that  some  companies  have  guaranteed  present 
prices  until  Jan.  1.  The  heaviest  overstock  item  is  percola- 
tors, and  Christmas  holdovers  are  still  mostly  unsold.  There 
is  a  good  call  in  proportion  for  complete  percolator  outfits. 

Washers. — Dealers  from  all  sections  of  the  state  are  re- 
porting a  300  or  400  per  cent  increase  in  washer  sales. 
There  is  a  tendency  to  decrease  the  number  of  type?  and 
makes  carried  by  dealers,  although  hand  in  hand  with  this 
tendency  is  an  apparent  standardization  of  the  practice  of 
carrying  at  least  two  contrasting  styles. 

Ranges. — The  range  campaign  of  the  Great  Western 
Power  Company,  based  upon  sales  virtually  at  cost,  has  re- 
sulted in  a  sale  of  more  than  100  heavy-duty  pieces  in  the 
last  couple  of  months.  The  Pacific  Gas  &  Electric  cam- 
paign, which  is  to  be  based  upon  dealers'  participation,  is 
still  in  process  of  organization. 


SEATTLE— PORTLAND— SPOKANE 

There  is  a  continued  feeling  of  optimism  over  the  general 
business  outlook  throughout  the  Northwest  generally.  This 
feeling  prevails  in  the  electrical  industry  as  well  on  the 
part  of  manufacturer,  jobber  and  dealer.  Increased  ship- 
ping movement  of  crops,  renewed  activity  in  the  lumber 
industry  and  a  slight  industrial  revival  are  pointed  to  as 
tangible  evidence  of  better  times.  Lumber  production  in 
Oregon  and  Washington  for  the  week  ended  Sept.  17  was 
20  per  cent  below  normal.  New  business  booked  was  about 
10  per  cent  in  excess  of  the  cut  and  about  30  per  cent  in 


excess  of  the  shipment.  More  cargo  is  being  offered  at 
the  port  of  Portland  than  can  be  handled,  particularly  in 
lumber  and  grain,  and  imports  are  on  the  increase. 

Electrical  jobbers  of  Portland  report  a  reduction  of  about 
5  per  cent  in  conduit  prices.  Bare  copper  wire  is  now  sell- 
ing on  a  151 -cent  base.  Wiring  devices  and  material  are 
the  most  active  at  the  present  time,  although  lamps,  re- 
flectors and  air  heaters  are  showing  marked  improvement. 
Seattle  jobbers  see  some  improvement  in  sales — September 
is  better  than  August  and  money  is  a  little  easier.  Credits 
have  improved  slightly,  but  collections  are  still  difficult  to 
make  and  stand  at  from  fifty-five  to  sixty  days  as  com- 
pared with  a  normal  period  of  perhaps  forty-five  days. 
Residence  wiring  is  holding  up  well,  but  industrial  business 
is  not  so  good. 

Portland  reports  credits  apparently  loosening  and  col- 
lections somewhat  improved.  Long-standing  accounts  are 
still  in  bad  shape,  but  new  accounts  are  being  handled  in  a 
very  satisfactory  manner.  Jobbers  of  Spokane  report  con- 
tinued better  business  and  anticipate  a  good  fall.  Stocks 
are  ample  and  shipments  are  prompt.  A  car  of  high-tension 
insulators,  a  car  of  farm-lighting  plants  and  a  car  of  ranges 
are  on  the  road,  with  a  second  car  of  ranges  to  be  shipped 
soon.  The  territory  around  Spokane  is  absorbing  more 
than  a  carload  of  ranges  a  month.  Residence  construction 
is  active,  many  homes  being  wired  during  construction  for 
electric  ranges. 

Contractor-dealers  of  Portland  report  the  number  of 
orders  taken  as  materially  greater  than  a  year  ago,  al- 
though the  volume  of  business  does  not  show  such  an  in- 
crease. Contractors  have  been  buying  short  for  so  long 
because  of  the  fall  in  prices  that  stocks  are  in  a  very  de- 
pleted condition  at  the  present  time,  and  they  are  more 
actively  in  the  market  than  they  have  been  for  .several 
months  past. 

Wire. — Seattle  quotes  No.  14  rubber  covered  at  $6.50  and 
No.  12  at  $8.80  per  1,000  ft.  in  5,000-ft.  lots,  with  demand 
fair  and  stocks  heavy. 

Flexible  Armored  Conductor. — Demand  is  fair  and  stocks 
are  in  good  shape.  No.  14,  2-wire  single  and  double  strip, 
sells  at  $56.33  per  1,000  ft.  in  2,.500-ft.  lots. 

Knobs  and  Tubes. — Nail-it  knobs  are  $21.60  per  1,000  in 
barrel  lots  and  ib-in.  tubes  are  as  follows:  2 J-  and  3-in.. 
$7.74,  and  4-in.   $10.08,  all  per  thousand  in  barrel  lots. 

Tape. — Demand  is  fair  and  stocks  ample.  Friction  tape 
is  quoted  at  $21.70  per  100  rolls  and  rubber  at  $19.44  in 
200-roll  lots. 


SALT  LAKE  CITY— DENVER 

The  fall  weather  thus  far  has  proved  ideal  for  builders, 
and  contracts  are  being  pushed  rapidly  to  completion.  Hun- 
dreds of  residential  buildings  will  soon  be  in  the  market 
for  prospective  home  owners,  and  the  housing  problem  will 
be  far  less  acute  this  winter  than  last.  Excessively  high 
rents  are  in  part  responsible  for  the  persistent  lack  of 
buying  activity.  A  new  three-million-dollar  hotel  is  pro- 
jected for  construction  in  Denver  in  the  near  future.  The 
tourist  traffic  has  been  a  saving  factor  for  the  Intermoun- 
tain  West.  Denver  in  particular  has  been  able  to  exploit 
this  passing  trade  to  a  very  profitable  degree.  Retailers 
report  that  their  summer  volume  of  sales  compares  favor- 
ably with  corresponding  business  for  the  season  of  1920. 

Aid  which  the  War  Finance  Corporation  will  be  able  to 
give  Western  stock  growers  will  enable  them  to  preserve 
their  herds  intact  for  winter  fattening  on  feed  that  is 
cheaper  than  it  has  been  in  years.  With  a  favorable  win- 
ter they  should  be  able  to  liquidate  next  spring  and  sum- 
mer to  good  advantage.  Wire  mills  report  a  better  demand 
for  their  product.  It  is  believed  that  prices  on  wire  have 
about  hit  the  bottom,  a  small  reduction  having  been  made 
within  the  past  month. 

Lamps. — Lamps  are  showing  the  usual  September  activity. 
Householders  are  buying  in  a  steadily  larger  volume.  Stocks 
are  ample. 

Air  Heaters. — From  present  interest  shown  dealers  ex- 
pect a  fair  trade  in  this  item.  They  are  ordering  in  better 
quantities. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Western  Electric  Sales  Nearly  Up 
to  Last  Year's 

Charles  G.  Du  Bois,  president  of  the 
Western  Electric  Company,  has  issued 
the  following  statement  in  connection 
with  the  1921  business  of  that  company: 

"The  Western  Electric  Company  re- 
ports sales  for  the  eight  months  ended 
Aug.  31  as  approximately  $122,000,000, 
or  almost  the  same  as  for  the  similar 
period  of  1920.  Since  the  beginning  of 
the  year  the  company  has  reduced  its 
floating  debt  by  ?7,500,000  and  has  in- 
creased its  cash  balance  by  $6,000,000, 
an  improvement  of  $13,500,000  in  its 
financial  position." 


Electric  Machinery  Company 
Opens  New  York  Office 

Following  its  purchase  and  reorgan- 
ization last  April,  the  Electric  Machin- 
ery Manufacturing  Company,  Minneap- 
olis, Minn.,  has  started  again  the  ex- 
pansion of  its  distribution.  To  this  end 
a  New  York  office  was  opened  early  in 
September  in  the  Grand  Central  Palace, 
Forty-sixth  Street  and  Lexington  Av- 
enue, in  charge  of  A.  B.  King,  who  was 
sales  manager  for  the  old  Electric  Ma- 
chinery Company.  Plans  are  under  way 
to  open  offices  as  soon  as  practicable  in 
the  same  cities  where  representation 
was  held  before. 

Under  the  new  ownership  Silas 
McClure  is  president,  and  in  a  recent 
announcement  he  states  that  his  com- 
pany's prices  on  electrical  apparatus 
are  now  closely  -omparable  with  1914 
prices.  "Whatever  decline  may  occur 
to  reach  that  level  .jromises  to  cover  an 
extended  period,"  he  continues.  The 
company  specializes  in  the  manufacture 
of  synchronous  motors  a. id  vertical  al- 
ternators. 


Rapid  Turnover  Discussed  in  U.  S. 
Chamber  of  Commerce  Booklet 

"Merchandise  Turnover  and  Stock 
Control"  is  the  title  of  a  booklet  being 
distributed  by  the  Domestic  Distribu- 
tion Department  of  the  United  States 
Chamber  of  Commerce,  Washington,  D. 
C.  Therein  is  brought  out  the  advan- 
tages of  rapid  turnover  in  business,  and 
this  fundamental  principle  of  merchan- 
dise is  emphasized  in  connection  with 
a  suggested  plan  of  stock  control  rec- 
ords designed  to  reduce  waste  and 
losses  which  are  due  to  slow  n-jvement 
of  goods. 

The  department  calls  attention  to 
Sfcven  separate  directioti.s  in  which  losses 
may  occur  when  meichandise  is  not 
turned  over  as  rapidly  as  it  might  be. 
These  are  investment,  interest,  mark- 


down,  salaries  and  wages,  shelf  and 
storage  room,  prestige  and  reputation, 
and  inefficiency,  all  of  which  the  book- 
let takes  up  in  detail.  Two  graphs  help 
to  bring  home  the  points  made. 


Apex  Adds  Gould  Ironer  to  Its 
Appliance  Line 

The  Apex  Electrical  Distributing 
Company,  Cleveland,  announces  its  pur- 
chase of  the  Gould  ironer,  which  it  will 
manufacture  hereafter  under  a  new 
name  in  connection  with  the  Apex  elec- 
tric suction  cleaner  and  the  Rotape.x 
electric  clothes  washer. 

The  Gould  ironer  was  the  product  of 
the  Gould  Appliance  Company,  New 
York  City,  and  Benjamin  Gould,  presi- 
dent of  the  Eastern  company,  has 
joined  the  Apex  organization  in  Cleve- 
land to  supervise  the  sale  of  the  ironer. 

With  better  factory  facilities  this 
ironer,  it  is  announced,  will  be  a  greatly 
improved  product,  and  the  Apex  Elec- 
trical Distributing  Company  plans  to 
push  its  sales  vigorously. 


William  F.  Clarke  to  Represent 
M.  W.  Dunton  in  New  York 

The  William  F.  Clarke  Company, 
Singer  Building,  New  York  City,  has 
been  appointed  exclusive  representa- 
tive of  the  M.  W.  Dunton  Company, 
Providence,  R.  L,  in  the  metropolitan 
territory,  handling  its  lines  of  solder- 
ing flux  known  as  "Nokorode,"  which 
is  put  in  three  forms,  paste,  salts  and 
liquid,  and  also  its  "Red  Rope  Paper" 
for  armature  winding.  The  Clarke 
company  is  also  considering  taking  on 
other  lines  in  the  near  future.  Stocks 
will  not  be  carried  at  this  address 
unless  at  some  future  time  conditions 
should  warrant  it. 

Mr.  Clarke  previously  represented 
the  Square  D  Company  in  New  York 
and  in  Baltimore  territory.  He  started 
in  the  electrical  field  with  the  Man- 
hattan Electrical  Supply  Company, 
where  he  spent  five  years  as  assistant 
manager  at  the  Forty-Second  Street 
branch,  New  York  City. 


Manufacturer  Sought  to  Make 
Canadian  Dishwa.sher 

The  "Cosmo"  Electric  Company,  60 
Bedford  Row,  Halifax,  N.  S.,  in  issuing 
a  folder  on  its  "Cosmo"  electric  dish- 
washing machine,  adds  a  request  to  be 
placed  in  communication  with  manufac- 
turers who  are  in  a  position  to  make 
this  machine  for  Canada  or  the  United 
States. 


Enlarged  Organization  and  Capi- 
talization of  Jewell  Electrical 
Instrument  Company 

Following  out  its  policy  of  working 
carefully,  conservatively  and  progres- 
sively, the  Jewell  Electrical  Instrument 
Company,  1640  Walnut  Street,  Chicago, 
last  May  came  to  the  point  of  develop- 
ment where  with  the  increased  demand 
for  its  instruments  the  company  found 
it  to  its  advantage  to  increase  capital- 
ization and  enlarge  its  cvganization. 
The  capitalization  was  increased  to 
$1.50,000,  all  subscribed  and  paid  in. 

For  the  past  twelve  years  Orval 
Simpson,  president  of  the  company,  and 
Ray  Simpson  have  held  all  the  stock  in 
the  company,  but  on  its  increase  in  cap- 
?talization,  although  they  still  retain  a 
very  substantial  control  of  the  stock,  a 
small  portion  has  been  sold  to  a  few 
of  the  company  executives.  A.  F.  Klink, 
president  of  the  Bryant  Zinc  Company, 
Chicago,  a  stockholder  has  been  elected 
a  director  and  also  the  treasurer  of 
the  Jewell  Electrical  Instrument  Com- 
pany. 

Orval  Simpson  states  that  while  his 
production  is  not  back  to  normal,  he  is 
encouraged  in  that  each  month  of  this 
year  has  shown  a  conservative  and  con- 
tinued increase  in  the  volume  and  num- 
ber of  orders  booked,  and  he  feels  that 
conditions  are  improving  on  a  healthy 
and  substantial  basis. 


New  Plant  for  the  North  Ameri- 
can Electric  Lamp  Company 

The  North  American  Electric  Lamp 
Company,  St.  Louis,  is  erecting  a  new 
one-story  factory  containing  20,000 
sq.ft.  of  floor  space  for  the  manufac- 
ture of  carbon  lamps.  The  machinery, 
which  is  now  being  installed,  is  reported 
to  be  of  the  most  modern  design,  and 
the  filament-treating  equipment  was  de- 
signed by  the  company's  own  electrical 
engineers.  Special  care  has  been  taken 
to  obtain  unusual  efliciency  in  the 
exhausting  machinery.  The  plant  when 
completed  will  give  employment  to 
about  a  hundred  hands. 


Manufacturers  Talk  to  Wetmore- 
Savage  Men 
A  vigorous  and  well-attended  sales 
conferen.^e  was  held  at  Boston  Sept. 
22-24,  under  the  auspices  of  the  Wet- 
more-Savage  Company,  electrical  sup- 
ply jobbers.  In  addition  U)  business 
sessions  at  the  Exchange  Club,  the  con- 
ference also  attended  the  exhibit  of  the 
Bureau  for  Better  Illumination,  in  one 
of  the  old  Massachusetts  Institute  of 
Technology  Buildings.  Among  the 
speakers  at  the  sales  conference  were: 
K.  L.  Bradbury,  Holoph.ane  Glass  Com- 
pany; H.  C.  Bingham,  Diamond  Holfast 
Rubber  Company;  J.  S.  Lapp,  Lapp  In- 
sulator Company;  A.  G.  Kimball  and  C. 
F.  Smith,  Landers.  Frary  &  Clark;  R. 
V.  Bingay,  Pittsburgh  Transformer 
Company;  Warren  A.  Myers,  Chief  En- 
gineer Stewart  and  W.  W.  Mumma, 
Robbins  &  Myers  Company;  George  A. 
Burnham,    Condit    Electrical    Manufac- 
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turing  Company;  Warren  M.  Heini, 
Kubbard  &  Company;  G.  V.  Ingham, 
Bryant  Electric  Company;  N.  B.  Missel, 
American  Ever  Ready  Works;  J.  R. 
Wilkins,  Economy  Fuse  &  Manufactur 


cium,  Brazil,  Bulgaria,  Canada,  Chile, 
China,  Colombia,  Co.sta  Rica,  Cuba, 
Czecho-Slovakia,  Dominican  Republic, 
Ecuador,  Finland,  Great  Britain,  Greece, 

_ Italy,    NetherU'nds,    Netherlands    Colo- 

ing"companv;"J.''n-  Trumbuiland  L.  L.  nies,  Nicaragua,  Norway,  Poland,  Per- 
Brastow  Trumbull  Electric  Manufac-  sia,  Peru,  Philippine  Islands,  Salvador, 
turing  Company;  Bon  Clark,  Brokaw-  Spain,  Uruguay,  Venezuela,  Guatemala 
Eden  Company;  F.  V.  Burton,  Henry  D.     and  Mexico. 

Sears-  M.  Corcoran,  Stanley  &  Patter-  "Problems  of  Exchange  has  been  as- 
son-  R  C.  Lanphier,  Sangamo  Electric  signed  to  Allen  Walker,  manager  for- 
rvJ,^or,„-  r    S    Ronrdslev.  Anex  Elec-     eign   trade   bureau    of   Guaranty   Trust 

Company. 


were    actually    defective    in    manufac- 
ture." 

The  last  clause  seems  to  protect  the 
jobber  for  his  trouble  in  handling  com- 
plaints on  defective  lamps. 


trcial  Distributing  Company;  K.  S. 
Byrd,  Manhattan  Electrical  Supply 
Company;  W.  H.  Talkes,  National  Car- 
bon Company;  J.  Patrick  and  Messrs. 
Johnson  and  Jensen,  the  Benjamin  Elec- 
tric Manufacturing  Company,  and  Mr. 
Sullivan,  Bryan-Marsh  Company.     That 


W.  S.  Kies,  chairman  of  the 
board,  First  Federal  Foreign  Banking 
Association,  will  discuss  "Foreign  Cred- 
its and  Investments."  W.  F.  H.  Koelsch, 
president  National  As.sociation  of  Credit 
Men;  J.  S.  Lawrence  of  Lawrence  & 
Company,  Boston,  and  Benjamin  M.  An- 


Oil  Circuit  Breakers  for  220,000- 
Volt  P.  G.  &  E.  Line 

Announcement  is  made  of  further  or- 
ders of  electrical  equipment  for  use  on 
the  220,000-volt  lines  of  the  Pacific  Gas 
&  Electric  Company.  The  Westinghouse 
Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  is  to  supply  six  high-tension 
oil  circuit  breakers  for  this  solidly 
grounded  system. 


good  sales  will  reward  continued  hard     derson,  Jr.,  Chase  National  Bank    New 
work  was  the  general  view  expressed.       York,  will  discuss     Our  Relation  to  the 


Pacific  Radio  Trade  Association 
Formed  to  Help  Amateur 

With  a  slogan  of  "Better  service  to 
the  radio  amateur,"  the  Pacific  Radio 
Trade  Association  has  been  organized, 
with  headquarters  at  San  Francisco. 
Membership  includes  radio  manufactur- 
ers, jobbers,  dealers  and  advertisers. 
The  prime  purpose  of  the  association,  it 
is  declared,  is  a  co-operative  effort  to 
popularize  the  use  of  radio,  and  the 
first  step  in  this  direction  will  be  a  joint 
exhibit  and  demonstration  of  radio 
equipment  at  the  California  Industries 
Exposition,  Nov.  19  to  Dec.  20. 

Arthur  H.  Halloi-an,  editor  of  Radio, 
is  president;  Ellery  W.  Stcne,  Pacific 
Radio  Supplies  Company,  is  vice-pres- 
ident; Max  Lowenthal,  Globe  Commer- 
cial Company,  is  secretary-treasurer. 
District  No.  1  of  the  association  com- 
prises the  northern  part  of  California 
and  Nevada;  district  No.  2  takes  in  the 
southern  part  of  California,  which  is 
now  in  the  process  of  organization; 
district  No.  3  comprises  Oregon  and 
Washington,  and  District  No.  4  takes 
in  Utah  and  Idaho.  Organization  of 
these  last  two  districts  will  be  com- 
pleted in  the  near  future. 


Present  European  Situation 

John  H.  Fahey,  Boston,  will  speak  on 
the  "International  Chamber  of  Com- 
merce." Julius  Klein,  director  of  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce, will  speak  on  the  work  of  that 
bureau.  Judge  John  F.  Zoller,  General 
Electric  Company,  and  Thomas  J.  Do- 
herty.  National  Council  of  American 
Importers  and  Traders,  Inc.,  will  dis- 
cuss "The  Effect  of  the  Tariff  on  Ex- 


G.  E.  Announces  Further 
Pay  Roll  Reduction 

Another  reduction  of  10  per  cent  in 
wages  and  salaries  affecting  all  em- 
ployees has  been  announced  by  the 
General  Electric  Company  to  take  effect 
on  Oct.  31.  The  announcement  by  E. 
W.  Rice,  Jr.,  president  of  the  company, 
follows : 

"In  accordance  with  an  order  of  the 
board  of  directors,  a  reduction  of  10 
per  cent  will  be  made  as  of  Oct.  31, 
1921,  in  the  salaries  of  all  ofl[icers  and 


„      ,    „     ,  .  ,         mployees  of  the  company.      Heads  of 

^!f^T?^!.  ,„    ,^„'^^"'!„  ,^"!f  f;,.''!  -"     departments  are  requested  to  notify  all 

those  affected." 


ent  and  trade-mark  counsel  of  the  as- 
sociation, will  speak  on  "Competing  for 
Foreign  Trade  With  Trademarks."  The 
evening  of  Oct.  6  has  been  set  aside  for 
the  annual  banquet. 


Export  Convention  to  Have  Large 
Foreign  Repre.sentution 

Plans  are  about  conipleti'd  for  the 
twelfth  annual  convention  of  the  Amer- 
ican Manufacturers'  Export  Associa- 
tion, which  will  be  held  on  Oct.  5  and  G 
at  the  Waldorf-Astoria  in  New  York 
City.  It  is  expected  that  several  of 
the  recently  appointed  chiefs  of  the 
commodity  divisions  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  will 
be  in  attendance  with  whom  manufac- 
turers may  discuss  the  sale  of  their 
products  in  forci'jn  countries.  The  gen- 
eral theme  of  the  convention  is  "How 
to  Retain  and  Increase  Export  Trade." 

An  interesting  feature  will  be  the 
opportunity  manufacturers  will  have  of 
meeting  representatives  of  foreign 
countries,  thirty-one  of  which  have  sent 
trade  ambassadors  to  advise  regarding 
trade    possibilities    in    their    respective 


United  Lamp  Penalizes  Maker  of 
Defective  Lamps 

The  United  Lamp  Manufacturers'  Cor- 
poration, 44  West  Eighteenth  Street, 
New  York  City,  which  opened  for  busi- 
ness on  Aug.  1,  has  adopted  a  policy 
not  only  of  guaranteeing  its  lamps  but 
also  of  penalizing  the  manufacturers 
whose  defective  lamps  may  get  into 
circulation  through  oversight  of  in- 
spectors. The  corporation  was  formed 
by  eleven  independent  lamp  manufac- 
turers as  a  selling,  distributing,  pur- 
chasing and  manufacturing  control  or- 
ganization, to  supply  a  complete  line 
of  incandescent  lamps  in  uniform  pack- 
ing and  of  uniform  high  quality. 

At  a  meeting  of  the  factory  managers 
on  Aug.  8  A.  E.  Wiest,  president  of  the 
corporation,  said  that  it  would  be  nec- 
essary to  have  the  product  up  to  the 
standards  adoptc>d  by  the  middle  of 
September  as  the  uniform  line  of 
cartons  would  be  ready  for  use  at  that 
time.  As  a  matter  of  fact  those  car- 
tons will  not  be  ready  until  early  in 
October,  owing  to  a  delay  in  printing. 
"After  that  time,"  said  Mr.  Wiest,  "no 
lamps  will  be  permitted  by  our  inspec- 
tors to  be  packed  in  'United'  cartons 
that  do  not  meet  the  tests  required  to 
insure  a  'quality  lamp.'  On  any  lamps 
that  upon  delivery  to  our  customers  do 
prove  defective  you  will  be  penalized 
10  per  cent  of  their  value.  If  we  do  not 
make  quality,  we  will  not  make  lamps. 
An  extra  allowance  of  10  per  cent  will 
be  made  to  our  jobbers  on  all  'United'     Alternating 


The  General  Electric  Company  has 
made  several  reductions  since  last  Jan- 
uary. The  first  reduction  became  effec- 
tive Feb.  1,  when  the  wages  of  day 
workers  at  the  Schenectady  plant  were 
reduced  10  per  cent  and  the  pay  of 
piece  workers  10  per  cent.  The  bonus 
system  was  also  dropped. 

In  July  another  reduction  of  10  to 
30  per  cent  was  announced.  The  work- 
ing forces  have  been  reduced  in  line 
with  the  company's  plan  of  retrench- 
ment. 


The  Southern  Electrolyte  Battery 
Company.  New  Orleans,  La.,  has  ac- 
quired a  local  building  which  it  will 
remodel  and  equip  for  the  manufacture 
of  electric  storage  batteries. 

The  Ojax  Battery  Company,  Cana- 
seraga,  N.  Y.,  is  planning  to  erect  tne 
second  unit  of  its  new  electric  battery 
manufacturing  plant.  The  first  unit 
has  been  completed  and  machinery  will 
be  installed  at  an  early  date. 

The  Midstatcs  Engineering  Company. 
Westminster  Building,  Chicago,  has  the 
agency  from  the  Brown-Boveri  Com- 
pany, Baden,  Switzerland,  for  the 
United  States. 

The  J.  T.  Pearson  Company  has  taken 
new  quarters  at  624  Dime  Savings 
Bank  Building,  Detroit,  where  it  has 
more  spacious  quarters.  The  company 
represents  the  United  States  Rubber 
Company,  wiie  division;  Central  Tube 
Company.  National  Electric  Porcelain 
Company,  and  the  Steel  City  Electric 
Company. 

The  Oregon  Insurance  Rating  Bureau, 
Portland.  Ore.,  has  issued  the  fifth  edi- 
tion  of   "Wiring   Data   for   Direct  and 
Current     Motors,"    which 


lands.     Among  the  nations  which  wi.,     uc  111..^=  ,.^  «>..  j- — -.«  —  -■•     ,     '   ,1  •  .q-tVnc 

be  so  represented  are  Argentina,  Bel-    lamps  returned  which  inspection  shows    supersedes  all  previous  editions 
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Foreign  Trade  Notes 


GEXERAJj  ELECTRIFICATION  OF 
ITALIAN"  RAILWAYS  UNDER  WAT. — 
Work  is  proceeding  actively  on  the  general 
electrification  of  the  Italian  railways.  At 
the  end  of  August.  1920.  ten  roads,  com- 
prising a  total  of  79"  km.,  had  been 
equipped  for  electrical  operation.  Prom 
Sept.  1,  1920.  to  June  30,  1921.  five  addi- 
tional roads,  comprising  a  total  of  234 
km.,  were  electrified.  During  the  current 
year  434  km.  of  road  will  be  electrifitd. 
At  the  end  oi  August,  1920.  the  sole  elec- 
tric generating  plant  operated  by  the  rail- 
ways of  the  state  was  that  of  Mordegno. 
with  a  capacitv  of  5.U00  hp.  and  normally 
working  with  about  3.S00  hp.  Various 
works  have  now  been  started  and  are 
being  carried  on  and  finished  by  means 
of  designs  and  contracts  approved  recently 
by  the  second  section  of  the  Superior  Coun- 
cil of  Waters,  and  these  will  soon  be  sub- 
mitted for  the  financial  approval  of  the 
Council  of  Administration   of  the  railways. 

ESTABLISHMENT  OF  HTDRO-ELEC- 
TRIC  PLANTS  IN  MEXICO.— The  Mexican 
authorities,  according  to  reports  from  Com- 
missioner R.  M.  Connell.  have  for  some 
time  offered  inducements  for  the  establish- 
ment of  hydro-electric  plants  in  or  near  the 
Federal  District,  the  plant  of  the  existing 
power  company  being  inadequate  for  the 
needs  of  the  territory.  A  decree  has  been 
issued  reducing  federal  taxes  on  the  use 
of  water  for  power  and  irrigation,  and  the 
press  announces  that  two  Mexicans  have 
submitted  a  proposal  for  the  erection  of 
such  a  plant. 

H.  R.  FORBES  MACKAT.  general  man- 
ager of  the  municipal  electricity  depart- 
ment of  Sydney,  New  South  Wales.  Aus- 
tralia, according  to  the  Electrician,  has 
been  instructed  by  the  City  Council  to 
visit  Great  Britain  and  America  for  the 
purpose  of  making  investigations  of  the 
latest  developments  in  electric  generating 
and  distributing  systems.  Mr.  Mackay  ex- 
pects to  arrive  in  London  about  the  mid- 
dle of  October,  where  he  will  make  his 
headquarters  at  the  ofl^ce  of  Preece.  Car- 
dew  &  Rider.  8  Queen  Anne's  Gate.  The 
Sydney  electric  power  project  is  a  large 
undertaking,  the  capital  expenditure  being 
already  nearly  £4.500.000.  Mr.  Mackav  has 
reported  to  the  City  Council  that  the"  next 
generating  unit  to  be  installed  should  be 
of  about  IS.noo  kw..  that  it  will  take  all 
the  space  available  in  the  present  power 
house,  and  that  by  1925  a  new  power 
house  should  be  in  operation.  It  is  largely 
in  connection  with  the  design  of  this  pro- 
posed power  house  that  Mr  Mackav  is  mak- 
ing his  visit  to  Great  Britain  and  America 
He  is  especially  interested  in  pulverized 
coal  as  fuel,  automatic  protection  of  high- 
tension  cables,  the  latest  developments  of 
automatic  stokers,  steam  turbines,  use  of 
extra-high  steam  pressures  in  boilers  an<I 
methods  of  di.sposing  of  ash  and  clinker 
where  coal  is  burned   in  large  quantities. 

HYDRO-ELECTRIC  P  R  O  .1  R  C  T  S  IV 
NETHERLANDS  EAST  INDIES.  —  While 
good  progres.«  i.«  being  made  on  hydro- 
electric projeits  in  the  Netherlands  East 
Indle.s.  new  projects  for  further  develop- 
ment of  water  power,  according  to  Enstrrn 
Engtnerring,  continue  to  be  launched.  Work 
on  a  ST^SOO-kw.  power  project  in  the  Res- 
idency of  Batavia,  it  is  st.ited.  was  started 
last  year.  It  is  proposed  that  power  shall 
be  supplied  from  this  st.ition  for  operating 
the  Batavia  railway  and  furnishing  elec- 
tricity for  light  and  power  to  the  towns 
which  the  railway  serves,  including  Tand- 
Jong,  Prick.  Batavia.  Meister  Corneli.i. 
Eultenzorg  and  Soek.-ibocmi.  A  plant  is 
under  construction  in  the  Preanger  Regen- 
cies to  have  an  initial  capacity  of  2.475  kw 
An  additional  reservoir  Is  to  be  constructed 
80  that  the  output  of  this  .itatlon  mav  be 
doubled.  A  power  station  Is  to  be  erected 
on  a  tributary  of  thi-  TJIsadana.  to  thi' 
west  of  Buitenzorg,  to  develop  between 
18,650  kw.  and  21.000  kw. 

PROPOSED  MANITFACTURINO 
PLANTS  IN  AUSTRALIA.— The  question 
of  ostablishlnB  plant.i  for  manufacturing 
electrical  machinery  in  Australia  is  being 
actively  diacus.wd.  according  to  information 
furnished  by  Vice-Pon.inl  Fox  at  Melbourne, 
Au.atralla.  In  di.acussing  the  fiaslbility  of 
establishing  factories  of  thi.x  kind  in  Austra- 
lia, the  news(iap<rs  point  out  that  during 
the  month  of  .lulv  equipment  In  connection 
with  the  Morwell  central-station  distribu- 
tion project,  nmountlng  to  about  £1.500,000. 
was  ordered  from  America.  Ono  of  the 
companies  mentioned  as  Intending  to  estnh- 
ll.'h  large  works  In  Australia  is  the  English 
Electric  Company  of  Australia,  Ltd.,  which 
announced  plans  some  time  ago.     The  Com- 


monwealth General  Electric  Company,  Ltd.. 
has  recentl.v  announced  that  i^  will  erect 
large  works  immediately  at  Spotswood,  in 
Melbourne,  for  the  manufacture  of  electric 
line  equipment  and  otlier  equipment  rang- 
ing from  steam  turbines  to  small  switches 
and  including  magnetos,  storage  batteries, 
electric   furnaces,    radio   equipment,    etc. 


New  Apparatus  and  Publications 


ELECTRIC  WASHER.  —  A  springless 
oscillating-iype  washing  machine  is  being 
marketed  by  the  United  Engine  Company, 
Lansing.    Mich. 

POLYPHASE  INDUCTION  MOTORS. — 
Bulletin  No.  I.IIS  issued  by  the  AUis- 
Chalmers  Manufacturing  Company.  Milwau- 
kee, describes  its  new  line  of  continuous- 
rated  polyphase  induction  motors,  includ- 
ing the  type  AR  squirrel-cage  line,  which 
is  now  on  the  market,  and  its  new  type 
R  potential  starter. 

ELECTRICAL  INSTRUMENTS.  —  The 
Jewell  Electrical  Instrument  Company, 
1640  Walnut  Street.  Chicago,  is  distributing 
two  circulars,  one  covering  instruments  for 
use  in  garages,  battery  and  automobile 
service  stations,  and  the  other  showing  a 
new  line  of  electrical  instruments  especially 
applicable  to  radio  apparatus  and  supplies. 

HYDRAULIC  TURBINES— The  Worth- 
ington  Pump  &  Machinery  Corporation,  115 
Broadway.  New  York  City,  is  distributing 
bulletin  No.  1.  series  1.  describing  its  dif- 
ferent  types    of   hydraulic   turbines. 

ELECTRIC  A'EHICLES  — The  Ward  Mo- 
tor Vehicle  Company.  South  Fulton  Avenue, 
Mount  Vernon.  New  York,  is  distributing 
a  booklet  entitled  "Are  You  Willing  to 
Face  the  Facts  on  Delivery  Costs  to  Save 
20  per  Cent  to  35  per  Cent?",  covering  the 
use  of  electric  motor  vehicles'  for  delivery 
service. 

WASHING  MACHINES.— The  Woodrow 
Manufacturing  Company.  Newton.  Iowa. 
has  issued  a  leaflet  describing  the  improved 
"Woodrow"   washing  machine. 

ELECTRIC  WASHING  MACHINE —The 
^'oss  Brothers  Manufacturing  Companj', 
Davenport.  Iowa,  is  distributing  a  leaflet 
describing  the  new  Voss  "Sea  Wave" 
model   B   washer. 

TOGGLE  SWITCHES— Bulletin  No.  17-3 
issued  by  Harvey  Hubbell.  Inc.,  Bridgeport, 
Conn..  describes  the  "Hubbell"  toggle 
switches  with  luminous  tips. 

WEIGHT  CARDS. — The  American  Sheet 
&  Tin  Plate  Company.  Frick  Building. 
Pittsburgh,  has  issued  a  new  and  revised 
set  of  weight  cards  covering  black  sheets, 
galvanized    sheets    and    formed    products. 

PLATINUM.  —  Baker  &  Company.  Inc., 
Newark.  N.  J.,  has  issued  the  fourteenth 
edition  of  "Data  Concerning  Platinum." 

FUEL-OIL  ENGINES.  —  The  Hadfield- 
Penfield  Steel  Company.  Bucyrus.  Ohio,  has 
issued  two  catalogs  describing  and  illus- 
trating its  Diesel-type  horizontal  and  ver- 
tical  standard    fuel-oil   engines. 


New  Incorporations 


THE  SAYLORSBURG  ( P.\  )  LICHT  & 
POWER  COMPA.W  has  been  chartered 
under  the  slate  laws  with  a  capital  stock 
of  $20,000  to  operate  an  electric  light  and 
power  system  in  that  vicinity.  Frank  D. 
Shupp.   Saylorsburg.    Is    treasurer. 

THE  SIMPSONVILLE  (KY.)  LIGHT- 
ING COM"PANY  has  been  incorporated  with 
a  capital  of  $.1,000  by  W.  P.  Johnson,  \.  S. 
Frazier  and  W.  C.  Lyons,  all  of  Slmpson- 
ville. 

THE  MECHANICAL  &  ELECTRICAL 
MANUFACTURING  COMPANY,  Bethel. 
Me.,  has  been  incorporated  with  a  capital 
stock  of  $100,000  to  manufacture  and  deal 
in  electric  water  heaters,  electric  wiring 
rosettes,  other  devlrt-s  and  appliances  for 
heating,  etc.  The  directors  of  the  company 
are  Theodore  .Morin,  Berlin,  N.  H..  presl- 
d-nt  and  treasurer:  Charles  D.  MacLean 
and  Peter  E.   Lemieux,  Berlin,  N.   H. 

THE  CITIZENS'  LIGHT  &  POWER 
COMPANY.  Chrisney,  Ind..  has  been  Incor- 
porated bv  J.  I'".  Bergman.  L.  E.  Bays, 
S.  F.  Tower  and  B.  F.  Huffman,  to  furnl.sh 
electricity   for  light,   heat  and   power. 

THE  MARKOE  &  WALLACE  ELEC- 
TRICAL CO.MPA.N'Y.  New  York,  K  Y  .  has 
been  chartered  with  a  capital  stock  of  $5,000 


to  manufacture  and  deal  in  electrical  equip- 
ment. The'  incorporators  are  R.  Markoe, 
H.  W.  Wallace  and  F.  J.  Ashley.  The  com- 
pany is  represented  by  A.  Males,  366  Broad- 
nay. 

THE  SHAMOKIN.  ELDRED.  CAME- 
RON, RALPHO  and  ZERBE  ELECTRIC 
COMPANIES,  Allentown.  Pa.,  have  been 
chartered  under  the  state  laws  with  a  capi- 
tal stock  of  $5,000  each,  to  install  and 
operate  electric  systems  in  Northumber- 
land County.  The  companies  are  all  con- 
trolled by  the  same  interests.  Among  the 
incorporators  are  C.  M.  Walter.  J.  S.  Wise, 
Jr.,   and   L.    K.    Bingaman.   Allentown. 

THE  GAS-ELECTRIC  APPLIANCE 
COMPANY",  Brooklyn.  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $20,000 
to  manufacture  electrical  and  gas  equip- 
ment and  appliances.  The  incorporators 
are  E.  J.  and  T.  E.  Byrne  and  L.  P. 
Doyle.  The  companv  is  represented  by 
Cullen   &   Dykman.    177   Montague  Street. 

THE  HOBOKEN  (N.  J.)  LIGHTING 
FIXTURE  &  SUPPLY  COMPANY*.  614 
Washington  Street,  has  been  organized  to 
manufacture  electric  lighting  fixtures  and 
kindred  equipment.  Benjamin  Johns  heads 
the  company. 

THE  ELECTRIC  AMUSEMENT  COM- 
PANY'. Trenton.  N.  J.,  has  been  incorpo- 
rated by  Lehman  H.  Garrison  and  William 
C.  Matlack.  Trenton,  and  Henry  S.  Wilson, 
Jr..  Philadelphia.  Pa.  The  companv  is 
capitalized  at  $125,000  and  proposes  to 
manufacture  electrically  operated  amuse- 
ment devices. 

THE  KING  RADIO  COMPANY.  Pitts- 
burgh, Pa.,  has  been  incorporated  with  a 
capital  stock  of  $10,000  to  manufacture 
radio  apparatus.  The  incorporators  are 
E.  W.  T.  King  and  G.  H.  Sharman.  Pitts- 
burgh,  and   M.    W.    Palmer.   Wilkinsburg. 

THE  MYRON  BURGLAR  ALARM  COM- 
PANY. Louisville.  Ky..  has  been  chartered 
with  a  capital  stock  of  $10,000  bv  Louis 
Isaacs,  Jacob   Landau  and   S.  J.   Levy. 

THE  BETTERTON  (MD.)  ICE  & 
POWER  COMPANY'  has  been  organized 
with  a  capital  of  $200,000  to  operate  an 
electric  light  and  power  plant  for  com- 
mercial service  in  Betterton.  The  company 
also  proposes  to  build  an  ice-manufacturing- 
plant.  John  Brice  is  interested  in  the 
company. 

THE  HOLT  POWER-LIGHT  COMPANY 
has  filed  articles  of  incorporation  under 
the  laws  of  Delaware  with  a  capital  stock 
of  $2,000,000  to  manufacture  farm-lighting 
power  plants.  The  incorporators  are  M. 
L.  Rogers,  L.  R  Wilson  and  M.  M.  Nichols. 
Wilmington.   Del. 

THE  RADIO  SERVICE  L.VBORATORIES 
have  been  chartered  under  the  laws  of  New 
Jersey  with  a  capital  stock  of  $50,000  to 
manufacture  equipment.  The  incorpora- 
tors are  Hobart  A.  Simpson.  Ocean  Grove  : 
Harold  M.  Lewis.  Long  Branch,  and  Melvin 
S.    Moore.   Manasquan. 

THE  E\'ERETT  (MASS.)  ELECTRICAL 
COMPANY  has  been  incorporated  with  a 
(■aiiital  stock  of  $50,000  to  manufacture 
and  deal  in  electric  appliances.  The  in- 
corporators are  Rov  C.  Blackburn.  Milton  : 
Michael  F.  Cullinev.  Dorchester,  and"  H. 
M.     Clifford,    Arlington. 

THE  QUID  MANT'FACTURING  COR- 
PORATION.   Bay    Shore,    L.    I„    N.    Y..    has 

lieen  incorporated  by  W.  S.  Johnson  and 
M.  J.  Bunce  to  manufacture  engines,  mo- 
tors and  kindred  products.  The  company 
IS   capitalized   at    $1,000,000. 

THE  TAYLORSVILLE  (KY.)  ELEC- 
TRIC COMPANY'  has  been  chartered  with 
a  capital  slock  of  $l(i.0iiO  to  supply  elec- 
tricity for  light  and  power  in  Taylorsville, 
The  incorporators  an  H.  W.  and  C.  Mav- 
fleld.  Ludlow,  and  F.  S.  Mayes,  Springfield 

THE  STAR  MACHINE  &  NOVELTY 
COMPANV.  Bloomfield.  N.  J.,  has  been  in- 
corporated bv  John  Brach.  John  Cionek 
and  Anthony  "E.  Zaga.  -"  Mill  Street.  The 
company  is  capitalizid  at  $100,000  and  pro- 
poses to  manufacture  electric  motors  and 
parts  and  other  machinery. 

THE  EXCELLIGHT  COMPANY.  Bristol. 
Conn.,  has  been  IncorTioralid  with  a  capita! 
stork  of  $25,000  to  manufacture  electric 
lamps  and  kindred  products.  The  Incor- 
porators are  Rudolph  Stern,  F.  N.  Manross 
.nd  Hjalmar  C.eruldsi-n,  28  Mernina.. 
Street. 

THE  ALMA  BT>F/"TRIC  &  SUPPLY 
COMPANY.  Los  Angeles.  Cal.,  has  been 
chartered  with  a  capital  stock  of  $76,000 
to  manufacture  electrical  products.  The 
Incorporators  are  A,  E.  Westphal,  Iver  J. 
McAllister   and  Joseph  O.   Poole, 
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Record  of 

Electrical 

PatcDts 

Notes  on  United  States  Patents 


(Issued  Aug.    30,  1921) 

1.389,124.  Si-PFOBT  FOR  Third  Rails;  T.  W. 
Casey,  Yonkcrs,  N.  Y.     App.  filed  June  6. 

1917.  Simple    and    ine.\punsive. 

1  389,126.  Electrical  Precipitating  Sts- 
TBM  :  Lewis  W.  Chubb,  Edgewood  Park 
Pa.  App.  filed  Jan.  5,  1917.  For  preci- 
pitating finely  divided  matter  from  gases 
of  vapors. 

1.389.134.  Manually  Operated  Circuit- 
Crossi.no  Switch  ;  John  B.  Grosswege, 
Wilkinsburg,     Pa.       App.     filed     Aug.     15. 

1918.  Electric  coupler  of  the  butt  type. 

1  389,137.     Co.vtroi-ling  Device  for  Brcsh- 

'  Holder     Mechanisms  ;     Max     E.     Gysel, 

Wilkinsburg,  Pa.     -\pp.  filed  Nov.  7.  1917. 

Single-phase  motors  of  commutator  type. 

1.389.147.  Automatically  Controlled 
Vapor-Converter  Substation  ;  William 
V.  Lovell.  Wilkinsburg.  Pa.  App.  filed 
Oct.  3,  1917.     No  operator  required. 

1.389.148.  Transformer;  William  M.  Mc- 
Conahcy,  Pittsburgh.  Pa.  .Vpp.  filed  June 
8.  1917.  In.sulation  subjected  to  uniformly 
distributed  electric  stresses. 

1  389,149.  Insulating  Coil  and  Method 
OF  Making  Same  ;  Jesse  E.  Mateer,  Wil- 
kinsburg, Pa.  App.  filed  Sept.  1,  1917. 
Good  in.sulating  properties  and  smooth 
external  surfaces. 

1,389.150.  System  of  Co.ntrol  ;  Harry  R. 
Meyer.  Wilkinsburg,  Pa.  App.  filed  Oct. 
17,  1918.  Railway  system  adapted  for 
operation  from  two  different  supply  volt- 
ages. 

1.389.165.  Electric  Hot-.4ir  Heater  ;  O.  P. 
Scott,  Tacoma,  Wash.  .\pp.  filed  Sept.  1, 
1920.  Installed  beneath  floor  similar  to 
radiator  of  an  hot-air  furnace. 

1  389  166.  Water  Heater:  Oliver  P.  Scott. 
Tacoma.  Wa-sh.  App.  filed  Sept.  25,  1920. 
For  use  in  domestic  tank. 

1  389,174.  Storage  Battery;  Grant  Wlieat. 
'  Marlboro,  Mass.  App.  filed  Aug.  6,  1919. 
For  lighting  lamp  on  miner's  cap. 

1.389,192.  Heater  and  Heat  Insltlation  ; 
William  S.  Hadaway.  Jr.,  New  Rochelle. 
N.  Y.  App.  filed  July  26,  1917.  Vapor 
electric  heaters. 

1.389.230.  Thermic  Telephone;  Robert 
.Aernout  Baron  van  Lyndon,  Utrecht, 
Netherlands.  App.  filed  Oct.  12,  1917. 
Manufacture  of  heating  conductors  greatly 
facilitated. 

1,389.235.  Electric  Device;  J.  D.  Zieley, 
Summit,  N.  J.  App.  filed  Dec.  20.  1918. 
Heater  adapted  for  use  in  connection 
with  electric  fan. 

1,389,242.  Thermic  Telephone  Transmit- 
ter :  Pieter  de  Lange  and  Robert  Aernout 
Baron  van  Lynden,  Utrecht.  .N'ethirland.'i. 
App.  filed  Feb.  29,  1921.  Durable  and 
able  to  stand  great  quantities  of  energy. 

1.389.255.  High -Frequency  Electrical 
OsciLL  vtion  Apparatus  ;  Leslie  R.  .Mi- 
Donald,  Montreal,  Quebec,  Can.  Aep. 
filed  May  16,  1917.  Oscillation  apparjjtus 
for  therapeutic  use  and  for  radio  trans- 
mission. 

1.389.306.  Protective  Arrangement  for 
Electric  Distribution  Systems  ;  Philip 
V.  Hunter.  Purlev.  England.  App.  filed 
March    1,    1919.      Split-conductor   system. 

1.389.307.  Waterproof  Electric  Heater  ; 
Lee  P.  Hynes,  Albany,  N.  Y.  App.  filed 
May  27,  1920.     For  car  heating,  etc. 

1,389,312.  Electric  Heater  ;  Edwin  M. 
Lightfoot.  New  York.  N.  Y.  App.  filed 
March  3.  1920.  Flat  electric  heater  hav- 
ing resistor  mounted  within  but  Insulated 
from  a  sheet-metal  casing. 

1,389.326.  System  of  Electrical  Distri- 
bution ;  William  A.  Turbayne.  Niagara 
Falls,  N.  Y.  App.  filed  June  15,  1916. 
Lighting  of  railway  cars. 

1.389.327  to  1,389,334  inclusive.     System  op 

.  Electrical     Distributio.n  ;     Leonard     A. 

Watson,  Brooklyn,  N.  Y.     App.  filed  Sept. 

19,  1919.      Improved  railway-car  lighting 

system. 


1.389.342.  Planer  and  System  of  Motor 
Co.ntrol  Therefor;  Harold  L.  Blood, 
Plainfield,    N.    J.       App.    filed    March    1:>. 

1917.  Planers    provided    with    reversing 
driving  motor. 

1.389.343.  Panelboard  Structure  and 
Bra.nch-Block  U.sits  ;  John  Cuthbert 
■ind  Julian  J.  Nielsen,  Chiiago,  111.  .\pp. 
filed  -May  18,  1916.  New  and  useful  form 
of  lamp  receptacle, 

1,389,351.  Means  for  Sitpportino  Elec- 
trodes IN  Ionic  Tubes;  Charles  H.  Hai- 
vey,  London,  England.    App.  filed  .May  27. 

1918.  Loop  elastically  supported  by  coiled 
spring. 

1,389.354.  Method  of  ant)  Means  for  In- 
CREASi.s'o  Power  Factor  ;  C.  Hering,  Phil- 
adelphia, Pa.  App.  filed  June  18.  1914. 
For  counteracting  undesirable  effects  of 
inductance  in  an  alternating-current  cir- 
cuit 

1,389,397.  Heater;  Louis  A.  Tactikos ; 
Greenwich,  Conn.  App.  filed  Jan.  23, 
1920.      For    warming    confection    batches. 

1,389,433.  Driving  Mechanism  for  Auto- 
matic Machines  ;  John  P.  Brophy.  Cleve- 
land. Ohio.  App.  filed  Oct.  19,  1916. 
Machine  in  which  number  of  operations 
can  be  carried  on  on  a  single  piece  of 
stock. 

1,389,4  63.  System  of  Electrical  Distri- 
butio.n ;  William  A.  Turbayne,  Niagara 
Falls,  N.  Y.  App.  filed  Nov.  15.  1915. 
Improved  stone  system  of  car  lighting. 

1,389,476.  Welding  Cast  Iron  ;  Jack 
Churchward.  New  York,  N.  Y.  .\pp.  filed 
Oct.  27.  1920.  Welded  Joints  which  are 
adapted  to  be  machined. 

1,389,555.  Target-Following  Bomb  Sight; 
Bernard  L.  Smith.  Washington.  D.  C. 
App.  filed  March  11,  1918.  Carried  by 
aircraft  for  co-operation  between  the 
pilot  and  the  observer. 

1,389,566.  Magnetic  Firing  Mechanism 
FOR  Submarine  Mines  ;  Hudson  Maxim, 
Hopatcong  Borough,  N.  J.  .\pp.  filed 
D<'c.  7,  1917.  Without  contact  between 
mine  and  vessel  to  be  destroyed. 

(Issued  Sept.  6,  1921) 

1,389,596.  Desk  Operator's  Circuits  :  Wil- 
liam A.  Rhodes,  New  York,  N.  Y.  App. 
filed  Dec.  5.  1918.  For  connecting  sub- 
scriber's line  with  special  position. 

1,389.623.  Combin-ed  Switching  ant)  Pro- 
TECTiVB  Unit  for  Electrical  Tra.ssmis- 
sioN  Lines  ;  Russell  T.  Calloway.  Chi- 
cago, 111.  .\pp.  filed  March  29.  1920.  For 
use  in  small  pole-top  installations. 
1,389.625.  Electrical  Solenoid  ;  Alexander 
Churchward.  New  York,  N.  Y.  .\pp.  fileii 
June  24.  1919.  Current-regulating  appa- 
ratus for  electric  welding  system. 

1,389.628.  Beverage  1'rn  :  Warren  F. 
Clark,  Cleveland.  Ohio.  -\pp.  filed  Dec. 
24,   1919.      Electrically   heated. 

1,389.662.  Means  for  Treatment  op  Pyor- 
rhea ;  John  R.  Irwin.  Cobourg.  Ontario. 
Canada.  .\pp.  filed  .\pril  6,  1920.  Elec- 
trochemical. 

1,389,684.  Electric  Heater;  Willl.^m  .\. 
Morrison  and  Frederick  D.  Lake  St. 
Catharines,  Ontario.  Canada.  .\pp.  filed 
Oct.  4.  1920.  For  use  in  hot-water  boilers. 

1.389.691.  Dry-Cell  Electric  Battery: 
James  E.  Peavev.  Cincinnati.  Ohio.  App. 
filed  March  15,  1919.  .\bsorbent  packing 
between  the  anode  forming  easing  of  cell 
and  the  electrode 

1,389.716.  Electhic  Gen'eratino  System: 
Kov  M.  Van  Vleet,  Milwaukee.  Wis. 
.\pi).  filed  June  14,  1920.  Isolated  elec- 
tric generating  plant. 

1389  718.  Typewriting  Machine:  John 
Waldlu-im.  Elizabeth.  N.  J.  App.  filed 
Sept.    IS,   1919.      .Vutomatic  return. 

1,389.740.  Socket  for  Tubular  Lamps; 
Mare  Chalier,  Paris.  France.  .\pp.  fil.d 
July    10,   1914.      Footlights   or    Hoats. 

1  389,750.  Electrolyte  for  Storage  Bat- 
teries ;  William  Gardiner,  ndcago.  111. 
.\pp.  filed  Aug.  22,  1918.  Substantially 
dry  storage  battery. 

1,389,773.  Trolley -Wire  Sitpport:  Henry 
L.  .Miller,  Knoxville.  Tenn.  .-Vpp.  filed 
Dec.  5.  1919.  Cast  and  finished  with 
minimum  amount  of  machine  work. 

1389,800.  Radio-Signaling  Apparatus: 
Roy  A.  Weagant,  New  York,  N.  Y.  App. 
filed  Feb.  1.  1918.  Signals  rwelved 
from  different  directions  without  material 
static  interferenee. 

1,389,811.  Vending  MachinT!:  Eugene  F. 
Bowen  and  Ephraim  J.  Scott.  Providence, 
R.  I.  App.  filed  Sept.  15,  1920.  For 
feeding  stamps,  tickets,  coupons,  etc. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


•New  England  States 

BROOKLINT:,  mass. — The  town  author- 
ities have  voted  to  appropriate  $37,000  for 
improvements  and  alterations  to  the  mu- 
nicipal lighting  and  heating  plant  and  the 
installation    of    new    equipment. 

BRIDGEPORT.  CONN.  —  The  United 
Illuminating  Company  contemplates  the 
installation  of  a  machine  shop  in  connec- 
tion with  its  generating  plant  under  con- 
struction at  the  foot  of  East  Main  Street. 
The  shop  will  be  equipped  for  electric  ma- 
chinery  repairs,   manufacture  of  parts,  etc 


Middle  Atlantic  States 

BUFF.XLO.  N.  Y. — The  Niagara,  Lock- 
port  &  Ontario  Power  Company  has  filed  a 
petition  with  the  Public  Service  Commis- 
sion by  which  the  power  company  would 
acquire  the  stock  holdings  and  interests 
of  Almet  and  Sheldon  N.  Broadhead  in  the 
Jamestown  Lighting  &  Power  Company  and 
the  Western  New  York  Electric  Company. 
The  Niagara  company,  it  is  understood, 
contemplates  the  erection  of  a  transmission 
line  from  Dunkirk  to  Jamestown,  subject 
to  the  approval  of  the  above  arrangement. 

NEW  YORK.  N.  T. — Plans  have  been 
filed  bv  the  board  of  directors  o*  the  Mount 
Sinai  Hospital,  110th  Street  and  Fifth  .\ve- 
nue,  for  extensions  and  improvements  to  the 
power  house  at  the  institution. 

NEW  YORK,  N.  Y. — The  Inwood  Con- 
sumers' Ice  Manufacturing  Corporation, 
recently  incorporated  with  a  capital  of 
$220,000  by  N.  F.  Schmidt,  220  Broadway, 
and  others,  is  contemplating  the  construc- 
tion of  an  ice-manufacturing  and  refriger- 
ating plant. 

SILVER  CREEK,  N.  T.  —  The  Silver 
Creek  Electric  Company  has  filed  notice  of 
an  increase  in  capital  stock  from  {20.000 
to  $40,000. 

ELIZ.ABETH,  N.  J. — ^Plans  have  been 
prepared  for  the  erection  of  an  addition  to 
the  power  house  in  eonnection  with  an 
extension  to  the  Battin  High  School 

OCE.\N  CITY,  N.  J. — The  Board  of  Free- 
holders, Cape  May,  is  considering  cxten- 
!:ions  and  improvements  to  its  electric  plant 
in  Ocean  City.  M.  D.  Rice,  Wildwood.  Is 
county  engineer. 

H.-IlZLETON,  P.A — Improvements  to  the 
street-lighting  system  in  Hazelton  are  under 
eonsideration  bv  the  City  Council.  J.  E 
.■Mtmlller  is  superintendent  of  highways  and 
public  improvements. 

PHIL.\DELPH1.\,  P.A — ^Bids  will  be  re- 
ceived at  the  Department  of  City  Transit 
about  Oct.  31  for  the  construction  of  two 
substations,  one  40  ft  X  60  ft.  at  CumlxT- 
land  and  Kensington  Avenues,  and  the 
other.  40  ft  x  70  ft.,  at  Griscom  and  .\rrot 
.\venues.  H.  H.  Quimby,  1211  Chestnut 
Street,  is  engineer. 

PITTSBITRGH,  P.\. — Arrangements  have 
been  made  by  tl\e  West  Penn  Power  Com- 
pany for  an  issue  of  $3,022,000  in  bonds, 
the  proceeds  to  be  used  for  extensions  and 
improvements. 

S  \YRE.  PA. — .\rrangements  have  been 
made  bv  the  Savre  Electric  Company  for 
an  issue  of  $311,000  In  bonds,  the  proceeds 
to  be  used  for  extensions,  etc 

SCR.VNTON.  P.\.  —  Arrangements  hare 
been  made  by  the  Warren  Light  &  Power 
Companv  for  an  issue  of  $212,500  in  bonds 
and  $30,000  in  stock,  the  proceed.s  to  be 
used  for  extensions,  etc. 

\\'E.\THERLY,  P.\. — ^The  Lehigh  Valley 
Railroad  Company.  Wilkes-Barrv,  is  con- 
sidering replacing  the  stean)  power  equip- 
ment at  its  frog  shops  at  Weatherly  with 
electrically  operated   machinery. 

BALTIMORE,  MD. — Bids  will  be  asked 
by  the  Western  Maryland  Dairy  Company, 
l.irden   .\ venue   and    Dolphin    Street   about 
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Oct.  1.  for  the  installation  of  conveying 
equipment,  transmission  apparatus,  etc..  in 
its  proposed    new   plant. 

STETER,  JID. — Plans  are  under  consid- 
eration by  the  Miners'  Coal  Company,  re- 
cently organized  with  a  capital  of  $500,000. 
for  the  installation  of  electrical  and  me- 
chanical equipment  at  its  properties.  The 
company  is  also  contemplating  the  erection 
of  a  power  house  and  pumping  plant.  G.  J. 
Lee  is  president. 

BLUEFIELD.  V,'.  VA.  —  Arrangements 
have  been  made  by  the  Appalachian  Power 
Companv  for  an  issue  of  $2,500,000  in  bonds, 
the  proceeds  to  be  used  for  extensions, 
improvements,  etc.  C.  N.  Mason  is  vice- 
president. 

MORGANTOWN,  W.  VA.  —  The  Star 
Glass  Company  has  prepared  plans  for  the 
construction  of  a  plant  to  cost  about  $225.- 
uOO  with  machinery  to  replace  its  former 
works  destroyed  by  fire.  The  present  plans 
provide  for  main  factory.  45  ft.  x  500  ft., 
supplemented  with  a  power  house  and 
other  buildings.  Louis  Kauflield  is  manager. 

MARIOX.  VA. — Plans  are  under  way  for 
the  construction  of  a  new  power  house  at 
the  Southwestern  State  Hospital.  Eubank 
&  Caldwell.  Express  Building.  Roanoke, 
are  architects. 

WASHINGTON,  D.  C. — The  Bureau  of 
Supplies  and  Accounts.  Navy  Department, 
Washington.  D.  C.  will  receive  bids  tor 
furnishing  the  following:  Until  Oct.  11, 
Boston,  Schedule  S779 — three  electric  heat- 
ers; Washington.  Schedule  8812—20.000  ft. 
electric  wire. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived by  A.  L.  Flint,  general  purchasing 
officer  of  the  Panama  Canal.  Washington, 
D.  C.  until  Oct.  18.  Circular  1459.  for 
furnishing  motion-picture  projector,  water 
meters,  receptacles,  reflectors,  wire  and 
cable,  aero  lightning  switches,  etc. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  Chief  Signal 
Officer.  U.  S.  A.,  Washington.  D.  C  until 
Oct.  17.  Circular  PR  6S40  A-1  CP,  for  fur- 
nishing 500  and  750  transmitters  and  re- 
ceivers with  loop,  equipment  box  and  bat- 
tery cases  f.o.b.  to  following  destinations ; 
130  for  South  Brooklyn.  N.  Y.  :  5  for  Wash- 
ington. D.  C.  :  10.  Atlanta.  Ga.  :  75,  Chicago. 
III. :  100.  San  Antonio.  Tex.  :  100.  Fort 
Mason.  Cal.  ;  20.  South  Brooklyn,  packed 
for  export:  35.  Philadelphia,  and  25  for 
Fort  Mason,  packed  for  export  :  also  250 
for  South  Brooklyn.  For  further  informa- 
tion address  as  above. 


North  Central  States 

GRAND  RAPIDS.  MICH.  —  Permission 
has  been  granted  to  the  Wisconsin-Minne- 
sota Light  &  Power  Company  by  the  Federal 
Power  Commission  for  the  construction  of 
a  hydro-electric  power  station  on  the  Cliip- 
pewa  River.  Sawyer  County. 

ASHTABULA.  OHIO.— Plans  arc  being 
prepared  for  the  ronstrurtion  of  a  new 
municipal  electric  power  plant  in  Ashtabula 
to  cost  about  $400,000.  Stone  &  Webster. 
147  Milk  Street.  Boston,  are  engineers.  M. 
H.  Turner  is  city  manager. 

CINCINNATI.  OHIO— The  Central  Stor- 
age *  Warehouse  Company  has  acquired  a 
building  on  Elm  Street  and  plans  to  re- 
model it  for  a  cold  stor.ige  pl.int.  The  cost, 
with  equipment,  is  estimated  at  $200,000. 

CI,EVELAND.  OHIO. —The  Cleveland 
Electric  Illuminating  Company  has  had 
plans  prepared  for  the  construction  of  a 
two-story  addition.  2G  ft.  x  GO  ft.  to  the 
substation  on  Ea.st  Seventeenth  Street.  The 
root  Is  estimated  at  $40,000.  M.  S.  Gal- 
lagher.   Illuminating    Building.    Is    architect. 

FREEPORT.  OHIO.— The  village  author- 
ities have  granted  a  franchise  to  .lohn  F. 
Shreffler  of  Cleveland  for  the  Installation 
of  an  electric  light  and  power  station  and 
Ice  plant  In  Freeport. 

MIDDLETOWX.  OHIO— Rids.  It  Is  un- 
derstood, will  soon  be  received  by  City 
Clerk  Kunz  for  the  Installation  of  an  orna- 
mental lighting  system  on  East  Third  Street 
from  Water  Street  to  the  Miami  and  Erie 
Canal. 

CENTERTOWN,  KY  —  The  Installation 
or  new  eitulpm<-nt.  Including  air  compres- 
iiors  and  other  power  apparatus,  at  the 
properties  of  the  Blue  Diamond  Mining 
Company  is  under  consideration.  Robert  A. 
Bridges   Is  vice-president. 

CORNISHVILLE.  KY  — A  companv  Is  be- 
ing organized  by  Bishop  Wash  and  associ- 
ates to  establish  an  declrlc  light  plant  In 
Cornlshville. 


KEXTENIA.  KY. — The  Banner  Fork  Coal 
Company  is  considering  the  construction 
of  a  power  house  at  its  properties  and  tlie 
installation  of  electric  haulage  and  operat- 
ing equipment  at  the  mines. 

KIEL,  WIS.  —  The  Kiel  Woodenware 
Company,  which  supplies,  electricity  to  the 
city  and  industrial  and  domestic  consum- 
ers, is  contemplating  an  addition  to  its 
power  plant.  The  company,  it  is  under- 
stood, is  in  the  market  for  additional  gen- 
erating   transformer    and    other    equipment. 

NEENAH.  WIS.— The  City  Council  con- 
templates the  installation  of  an  ornamental 
lighting  system  on  Wisconsin  Avenue  and 
Commercial  Street  to  cost  about  $25,000. 
The  present  plans  provide  for  108  single- 
lamp  standards  and  a  two-circuit  system. 
H.    Zemlock   is   clerk. 

SOLDIERS  GROVE,  WIS.  —  Plans  are 
under  consideration  for  rebuilding  the 
hydro-electric  generating  plant  and  dam  on 
the  Kickapoo  River,  propertv  of  the  Peter- 
son Estate,  to  cost  about  $50,000.  E.  E. 
Dillon.  Washington  Building.  Madison,  is 
consulting  and  contracting  engineer.  Clar- 
ence Peterson   is  in   cliarge  of  the  estate. 

KANSAS  CITY.  MO.— The  Kansas  City 
Power  &  Light  Company  is  contemplating 
the  installation  of  a  substation  at  llln-ij 
Baltimore    Avenue.       The    machinery     will 
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cost  about  $250,000.  The  company  also 
plans  to  install  a  substation  at  Fourteenth 
Street   and   Grand   Avenue. 

MEMPHIS.  MO.— Bonds  have  been  voted 
for  the  installation  of  a  unit  in  the  munic- 
ipal electric  light  plant. 

NEODESHA.  KAN.- At  an  election  to 
be  held  Oct.  11  the  proposal  to  issue  $195,- 
000  in  bonds  for  extensions  and  improve- 
ments to  the  light  and  water  plant  will  be 
submitted   to  th-  voters 


Southern  States 

ASHEVII>LE,  N.  C— The  Asheville  Power 
&  Light  Company  Is  having  plans  prepared 
for  extensions  and  Improvements  to  Its 
plant.     W.   H.  Plummer  is  manager. 

HENDERSONVILLE.  N.  C— Application 
has  been  made  by  the  Blue  Ridge  Power 
Company  for  a  franchise  to  supply  elec- 
tricity  in    Hendersonvllle. 

PILOT  MOUNTAIN.  N.  C.  —  The  CItv 
Council  Is  considering  issuing  bonds  for  the 
construction   of  a  municipal   power  plant. 

WALNUT  GROVE.  N.  C.  —  Plans  are 
being  prepared  for  rebuilding  the  municipal 
electric  plant  recently  destroyed  bv  Arc. 
M.  T,  Chilton,  city  commissioner.  Is  In 
charge. 

.S.  C— The  CItv  Council 
Paul  R.  Wilson  Electrical 
Llathine  Works  a  franchise  to  supply  elec- 
tricity to  the  city. 


JACKSON,  MISS.— The  State  Board  of 
Improvement  is  considering  purchasing  six- 
teen lighting  plants  for  the  state  prison 
farms. 

GRAVETTE,  ARK.— H.  D.  Jenkins,  Eu- 
reka Springs  and  Harrison,  Ark.,  and  R.  A. 
Wilson.  Harrison,  are  contemplating  the 
establishment  of  a  power  plant  in  Gravette. 

STUTTGART.  ARK— The  Citv  Council 
is  considering  the  construction  of  an  elec- 
tric light  plant  in   Stuttgart. 

EL  RENO.  OKLA.— The  installation  of 
an  ornamental  lighting  system  in  El  Reno 
is    under    consideration. 

..f^i^cn^n^n^-'^-  OKL.\-.— Bonds  to  the  amount 
of  $80,000  have  been  voted  for  improve- 
rnents  to  the  lighting  system  and  pumping 
station  and  for  extending  the  water  and 
sewer  systems  into  the  Tall  Chief  addition. 
EL  PASO,  TEX— The  El  Paso  Electric 
» °c'^Pn^r.'?,*' ■  ^^t^  arranged  for  an  issue  of 
li.iO.non  in  bonds,  the  proceeds  to  be  used 
tor   extensions    and    improvements. 

HARLINGEN.  TEX.  —  Plans  are  under 
consideration  for  the  construction  of  a  mu- 
$3"  000  '^''^'^""'^  lighting  plant  to  cost  about 

Pacific  and  Mountain  States 

PORT  TOWNSEND.  WASH.— Bids  will 
he  received  at  the  office  of  the  Supervising 
Architect.  Treasury  Department.  Washing- 
ton, D  C,  until  Oct.  12  for  the  installation 
?f  S  lighting  plant,  wiring,  etc.,  at  the 
U.  b.  Quarantine  Station.  Port  Townsend. 
VVash.  James  A.  Wetmore  is  acting  super- 
vising architect. 

TACOMA.  WASH.— The  installation  of  a 
lighting  system  on  South  Eighth,  Ninth  and 
Tenth  Streets  has  been  nuthorized  by  the 
City    Council. 

TACOMA.  WASH.— The  installation  of 
an  ornamental  lighting  system  on  Sixth 
.\venue  between  State  and  Pine  Streets,  a 
distance  of  eight  blocks,  is  under  considera- 
tion by  the  City  Council. 

PORTLAND.  ORE —The  Columbia  Tire 
Corporation,  it  is  reported,  will  soon  award 
contract  for  the  construction  of  a  tire  fac- 
tory in  the  Kenton  industrial  district  to 
cost  about  $100,000,  The  plant  will  be 
electrically  operated,  and  motors  of  a  total 
rating  of  from  600  hp.  to  800  hp.  will  be 
required. 

.  REEDSPORT,  ORE.— The  City  Council 
is  considering  the  establishment  of  a  munic- 
ipal  lighting  system   in    Reedsport. 

LONG  BE.\CH,  CAL.— The  Crystal  Ice 
Company  is  planning  the  construction  of  a 
plant  to  cost  about  $4  5,000.  C.  H.  Taylor 
is   interested   in    the  company. 

LO.XG  BEACH.  CAL. — Plans  are  under 
way  for  the  installation  of  an  ornamental 
lighting  system  on  Third  Street  between 
Pine  and   American  Streets. 

LOS  ANGELES.  CAL.— The  installation 
of  an  ornamental  lighting  system  in  a  sec- 
tion of  Edgemont  has  been  authorized  by 
the  Council. 

TUJUNGA.  CAL.— The  formation  of  a 
street-lighting  district  in  Tujunga  has  been 
authorized. 


Canada 

KINGSTON.  ONT. — The  construction  Qf 
a  power  plant  at  the  Kingston  General 
Hospital    is    under   consideration. 

LONDON.  ONT.— The  rebuilding  of  the 
dam  at  Springbank  i?  under  consideration. 
E.  V.  Buchanan  is  manager  of  the  Public 
Utilities  Commission. 

MERLIN,  ONT.— The  City  Council  is 
considering  the  establishment  of  an  electric 
light  and  power  system  in  Merlin  to  cost 
about  $l.-..O0O.  E.  D.  Lawler,  190  Uni- 
versity Avenue,  Toronto,  is  engineer. 

NORTH  TORONTO.  ONT.— The  Trans- 
portation Commission.  Toronto,  contem- 
plates the  construction  of  an  automatic  sub- 
station on  Eglinton  Avenue,  North  Toronto. 

OTTAWA.  ONT— Bids.  It  is  reported, 
will  soon  be  received  by  the  Board  of  Pub- 
lic Works,  for  the  construction  of  a  hydro- 
electric generating  plant  In  the  Fort  Mata- 
rhawan  district.  The  plant  will  have  an 
Initial  capacltv  of  nbotit  l».onft  hp.  The 
total  cost   is  eslimatid  tit   $."iOO,000. 

WILKESPORT.  ONT— The  InstnHatlon 
of  an  electric  light  and  power  system  In 
Sombra  Township  Is  under  consideration. 
E.  D.  Lawler.  190  l.'niverslty  Avenue.  Tor- 
onto,  Is  engineer. 
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Alabama  Light  and  Traction  Associa- 
tion. Sccietary-treasurcr,  J.  I".  Rcss,  Bir- 
niinghani  Railway.  Light  &  Power  Co.. 
Uiimingliam,  Ala. 

American  A.ssociation  op  Engineers. 
Secretaiy,  C.  B.  Uiayer,  63  East  Adams 
St..  Cliuago.   111. 

American  Electric  Railway  Associa- 
tion. Siiretaiy,  J.  W.  Welsh,  8  West 
'.Olh  St..  Kiw  Yorli  Cit\.  Annual  conve.i- 
tion,  Atlantic  City,  N.  J.,  Oct.  3-7. 

American  Electrochemical  Society. 
Secretaiy,  Prof.  J.  W.  Richards.  Lehigh 
University,  Bethlehem,  Pa. 

American  Engineering  Standards  Com- 
MiTTr.];.  Secretary,  P.  G.  Agnew.  2\)  West 
39tli  St.,  IScw  York  City. 

American  Institute  of  Consulting  En- 
GiNKEus,  Inc.  Secretary,  F.  A.  Molitor.  35 
Nassau  St.,  New  York  City. 

American  Institute  of  Electrical  En- 
GINEi.RS.  Secretary,  F.  L.  Hutchinson  29 
West  3i)th  St.,  New  York  City.  Board  of 
directors  meets  monthly.  Sections  ana 
branches  in  the  principal  electrical  centers 
througliout  the  country. 

American  Physical  Society.  Secretary, 
Dayton  C.  Miller,  Case  School  of  Applied 
S'cieiKo,  Cleveland,  Ohio. 

AMERICAN  Society  for  Testing  Mate- 
riai  s  SeiTCtary-trca.surer,  C.  L.  Warwick, 
1315  Spru.-e  St.,  Philp.delphia.  Pa. 

AMERICAN  WELDING  SOCIETY.  Secretary, 
H  C.  Foibes,  29  West  39th  St.,  New  York 
City. 

Arkansas  Utilities  As.sociation.  Sec- 
retary,    S      E.     Dillon,     Hot     Springs,     Ark. 

ASSC"IATED  MANIIFAPTTTRERS  OF  ELEC- 
TRICAL Supplies.  Oenoral  secretary.  C^  E. 
Dustin     30    Bast    42d    St..    New    York    C:ty. 

Asso.  iatiov  OF  EnisoN  Illuminating 
CoMPANi-s.  Secretary.  Preston  S.  Millar, 
Electrical  Testing  Laboratories,  New   York. 

Associati'-n  of  Iron  and  Steel  Elec- 
trical Knoineers.  Secretary.  John  F. 
Kelly      Empire     Building,     Pittsburgh.     Pa. 

Association  of  Mtinicipal  Electrical 
Utilities  e,i-  Ontario.  Secretary,  S.  R.  A. 
Clement.   190    University   Ave..  Toronto. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer.  Joseph  A. 
Andreucetti,  Chicago  &  Northwestern  Kail- 
way,    Chicago,    111. 

British  Columhia  Association  of  Elec- 
trical   I'dXTRACTORS    ANll    DEALERS.        Secre- 

Tary-trensurer.    Capt.    W.    J.    Conway,    406 
Yorkshire   Building,   Vancouver.    B.   C. 

Canadian  Electrical  Association,  afflli- 
ntod  witli  N  E.  L.  A.  Secretary-treasurer, 
Eugene  Vlnet,  Shawinigan  Water  &  Power 
Co.,   .Moiitieal.   Canada. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
M.  B.   W.  Baker,  Denver,  Col. 

Conference  Club.  Secretary.  Sullivan 
W/ Jones    19  West  44th  St.,  New  York  City. 

Electric  Hoist  Manufacturers'  Asso- 
ciation. Secretary-tr<!asurer,  E.  Donald 
Tolles,  52  Broadway,  New  York  City. 

Electric  Furnace  Association.  Secre- 
retiiy  \M-  C.  G.  Schluederberg.  Westing- 
house  "Khctric  &  Manufacturing  Co.,  Last 
Pittsburgh,   Pa. 

Electrical  Manufacturers'  Club.  Sec- 
retaiy, F.  L.  Bishop,  Hartford  Faience  Co., 
Hartford,  Conn. 

Electrical  Manufacturers'  Council. 
Executive  secretary,  Frederic  Nicholas.  522 
5th  Ave.,  New   York  City. 

Electrical  Safety  Council.  Secretary, 
Dana  IMeree,  25  City  Hall  Place,  New- 
York    City. 

Eikctrical  Supply  Jobbers' Association. 
General  secretary,  Franklin  Overbaugh,  411 
South  Clinton  St.,  Chicago,  HI. 

Electrical  Supply  Jobbers'  Associa- 
tion .\ti.antic  Division.  Secretary.  E. 
Donald  ToUcs,  52  Broadway,  New  York 
City. 

Electrical  Supply  Jobbers'  Association 
Pacific  t'oAST  Division.  Secretary.  Alb-  r 
H    Elliot.  502  Flatlron  Building.  San  Frai.- 
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Cisco,  Cal. 

Electrical  Trade  Association  op  Can- 
ada. Secretary.  William  R.  Staveiy,  Royal 
Insurance   Buildine,   Montreal,  Canada. 

ICi.ectric  Power  Ci.rn.  F^creta"V,  C.  H. 
Rolli,    1110    West    Adams    St.,    Chicago.    HI. 


Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York  City.  Annual  convention.  Lake  Placid, 
N.   Y.,  Oct.  6-7. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville,  Fla. 

Great  Lakes  Geographic  Division, 
N.  E.  L.  A.  Secretary,  R.  V.  Prather  SOo 
De  Witt  Smith   Bldg.,  SpringHeld,  111. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather,  Spring- 
Held,  111. 

Illuminating  Engineering  Society. 
General  Secretary,  Clarence  L.  Law.  29 
West  39th  St.,  New  York  City.  Sec- 
tions in  New  York,  Philadelphia,  Pitts- 
burgh,  Cleveland.    Chicago  and    Boston. 

Indiana  Electric  Light  Association. 
Secretary.  Thomas   Donohue,  Lafayette.  Ind. 

Industrial  Electric  Heati.ng  Associa- 
tion. Secretary,  Homer  Kunz.  Toledo 
Railways    &    Light    Co.,    Toledo,    Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New   York,  New  York. 

INTER.NATIONAL  ASSOCIATION  OF  MUNICI- 
PAL Electricia.ss.  Secretary,  C.  R.  George, 
Houston,  Tex. 

International  Electrotechnical  Com- 
Missio.N  (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary.  C.  le  Maistre.  28  Victoria 
St.,  Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer,   M.    G.    Linn,   Des   Moines,    Iowa. 

Kansas  Public  Service  Associatio.n. 
Secretary -treasurer,  W.  W.  Austin,  Cotton- 
wood   Falls,    Kan. 

MicHiGA.N  Sectio.v,  N.  E.  L.  a.  Secre- 
tary,   Herbert    Silvester,    Ann    Arbor,    Mich. 

Mississippi  Electric  Associatio.n,  aflBli- 
ated  with  the  N.  E.  L.  A.  Secretary,  E.  S. 
Myers,   vicksburg.  Miss. 

Missouri  Association  op  Public  Utili- 
ties. S  crctary-treasurer,  F.  D.  Beardslee, 
315   North   12th  St.,   St.   Louis,   Mo. 

National  Associatio.n  op  Electrical 
Contractors  and  Dealers.  Secretary.  Far- 
quson  Johnson,  15  West  37th  St.,  New  York 
City,  N.  Y.  State  associations  in  .-Mabama. 
Arkansas,  Connecticut,  Georgia.  Kansas. 
Illinois,  Indiana,  Iowa.  Louisiana.  Mary- 
land. Massachusetts,  Michigan,  Minr.''SOta, 
Missouri,  New  Jersey,  New  York,  Ohio, 
Oregon,  Pennsylvania,  Tennessee  and  Wis- 
consin. 

National  Council  of  Lighting  Fixture 
Manufacturers.  Secretary,  C.  W.  Hoff- 
richter,    8410    Lake    Ave.,    Cleveland,    Ohio. 

Na-iOnal  Association  of  Electrical 
INSI.OTORS.  Secretary-treasurer,  William 
1 ..  omith.  Northeastern  College,  Boston, 
J>  ass. 

'>'\T'ONyL  Association  of  Railway  and 
V  ■  •  Commissioners.  Secretary.  James 
B  .Iker,     Ni'w     Y'ork     Transit     Commis- 

si!,.i  -.'"w  Yoi'k  Citv.  Annual  convention 
Af        .;.   Ga.,  Oct.   11-14. 

ATioNAL  Electric  Light  Association. 
'■<:  :LCUtive  manager,  M.  H.  Aylesworth,  29 
West  39th  St.,  New  York  City. 

National  Electrical  Credit  -Associa- 
tion. Secretary.  Frederic  P.  Vose,  1350 
Marquette  Building,  Chicago,  111. 

National  Fire  Protection  Association. 
Secretarv  of  ilectrical  committee,  Ralph 
Sweellarid,     141     Milk     St.,     Boston,     Mass. 

NiBRASKA  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, H.  M.  Davis,  Brandeis 
Tlieater  Bldg.,  Omaha,  Neb. 


New  England  Electrical  Credit  Asso- 
ciation. Secretary.  Alton  F.  Tupper,  15 
State   St..   Boston,   Mass. 

New  E.vcland  Geocraphic  DmmoN, 
N.  E.  L.  A.  Secretary,  Miss  O.  A.  Burslel. 
H9  Tremont  St.,  Boston.  -Mass. 

New  Mexico  Electricai,  Association. 
Secretary-treasurer,  Charles  E.  Twogood, 
Albuquerque,  N.  M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  W.  J.  Kreger,  47  West  34th 
St.,  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary. George  H.  Guy,  29  West  39th  St., 
New  York  City. 

North  Central  Geographic  DinaioN, 
N.  E.  L.  A.  Secretary,  H.  E.  Young,  Min- 
neapolis   General    Electric   Co..    .Minneapolis. 

Northwest  Geographic  Division,  N.  E. 
L.  A.  Secretary-treasurer,  Stacy  Hamilton, 
Portland  Railway  Light  &  Power  Co..  Port- 
land, Ore. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanicai,,  Elec- 
trical AND  Steam  Engi.neers.  Secretary. 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary. H.  A.  Lane,  611  State  National 
Bank  Building,  Oklahoma  City. 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary,  S.  H.  Taylor.  EHec- 
tric  Railway  &  Manufacturers'  .Supply  Co., 
San   Francisco.   Cal. 

Pe.v.vsylvania  Electric  Association, 
State  Section  N.  E.  L.  A.  Secretary,  H.  M. 
Stine,  211  Locust  St..  Harrtsburg,   Pa. 

Public  Service  Association  of  Virginia. 
Secretary,  R.  M.  Booker,  Newport  News  & 
Hampton  Railway,  Gas  &  Electric  Co.. 
Hampton,  Va. 

Public  Utilities  Association  op  West 
Virginia.  Secretary.  A.  Bliss  McCrum, 
Charleston,   W.   Va. 

Radio  Club  op  America.  Secretary,  T.  J. 
Styles,  1112  South  Curtis  Ave.,  Richmond 
Hill,  Queens  Borough,  N.   Y. 

Rocky  Mountain  Geographic  Division, 
N.  E.  L.  A.  Secretary,  A.  C.  Cornell.  Den- 
ver, Col. 

Society  for  Electrical  Development, 
Inc..  Assistant  to  the  president.  W.  L. 
Goodwin,  Guaranty  Building,  522  5th  Ave.. 
New  i'ork  City. 

Society  for  the  Promotion  of  Enoi- 
NEERI.NG  Education.  Secretary.  Dean  F. 
L.  Bishop.  University  of  Pittsburgh,  Pitts- 
burgh,   Pa. 

Southeastern  Geographic  Division 
N.  E.  L.  a.  Secretary-lroasurer.  Charles  A. 
Collier,  Georgia  Railway  &  Power  Co.. 
Atlanta.  Ga.  Annual  convention,  Chatta- 
nooga, Tenn.,  Oct.  17,  IS  and  19. 

Southwestern  Geographic  Division, 
N.  E.  L.  A.  Secretary,  H.  A.  Lane,  Okla- 
homa Utilities  Assoc:ation,  Oklahoma  City, 
Okla. 

Southern  Califor.via  Electrical  Con- 
tractors A.ND  Dealers'  .\ssociation.  Sec- 
retary-treasurer, J.  E.  Wilson.  4  25  Consoli- 
dated Realty  Building,  Los  Angeles,  CaL 

Soi'TinvESTERX  Electrical  and  Gas  As- 
sociatio.n. Sc-cretary,  H.  S.  Cooper,  403-4 
Slaughter  Building,  Dallas,  Tex. 

Southwestern  Society  of  Engi.vksrs. 
Secretary,  C.  E.  Barglebaugh,  721  First 
National   Bank   Building,  Bl   Paso,   Tex. 

ToRO.NTo  Electrical  Contractors'  Asso- 
ciation. Secii-t.-irv,  E.  F.  W.  Salisbury. 
615   Y'onge  St.,  Toronto,  Ont. 

Tri-State  Water  and  Light  Associa- 
tion. Secretary-treasurer,  W.  F.  Steiglitx, 
Columbia,  S.  C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, A.  B.  Marsden,  Rutland, 
Vermont. 

Western  .Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  West 
Jackson  Blvd.,   Chicago,   111. 

Western  Society  of  Engineers,  Elec- 
tric.m.  SE'-tion.  Secretary.  E.  S.  Nether- 
cut,  1735   Monadnock   Block,  Chicago,  111 

Wisconsin  Electrical  .Association.  Sec- 
retary. W  M.  Chester.  HOS  First  National 
Bank  Building,  Milwaukee,  Wis. 

Wyoming  Utilities  Association.  Secre- 
tary, C.  Luseombe,  Cheyenne  Light,  Fuel  * 
Power  Co,  Cheyenne,  Wyo. 
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77?^  Individual  Responsibility  that  Will 
Follow  the  Unemployment  Conference 


O; 


T  of  the  unemployment  con- 
ference at  Washington  comes 
already  real  inspiration  for  the 

country.     Committees  are  still  at  work. 

Results    have    not   yet   been    announced. 

But   the   record   of   the   opening  session 

alone  has  brought  new  confidence. 

When  President  Harding  pointed  out 
in  his  opening  address  that  the  task  was 
not  ''to  solve  the  long-controverted  prob- 
lems of  our  social  system"  he  spoke  to 
the  entire  nation.  There  has  been  too 
much  time  and  talk  thrown  away  here  on 
theoretical  discussion.  His  admonition 
that  "tonic  from  the  public  treasury  .  .  . 
would  bring  a  new  cause  of  trouble  rather 
than  a  source  of  cure"  was  surely  merited. 
We  have  become  too  prone  to  look  to 
Washington  to  ease  our  troubles  from  the 
public  funds.  Secretary  Hoover  crystal- 
lized the  thinking  of  the  conference  by 
his  statement  that  "the  only  remedy  for 
unemployment  is  employment." 

It  was  soon  found  that  the  first  estimate 
of  5,735,000  unemployed  was  an  exag- 
gerated figure.  The  actual  number  prob- 
ably is  3,750,000,  of  whom  1,500,000  are 
but  the  normally  unemployed  in  ordinary 
times.  The  emergency  therefore  presents 
something  more  than  2,000.000  idle  men 
and  women  throughout  the  country  for 
whom  jobs  must  be  sought  to  relieve  the 
situation.  And  employers  must  realize 
that  the  straight  road  to  the  employment 


of  this  labor  can  only  be  through  pro- 
viding work,  not  in  Washington,  but 
across  the  country,  in  the  factories,  shops, 
stores,  offices,  homes,  the  farms,  highways, 
railways  and  construction  jobs. 

The  conference  is  bringing  us  decision 
and  direction.  We  shall  have  practical 
suggestions  for  the  acceleration  of  state, 
county  and  municipal  work,  for  advanc- 
ing production,  for  rotating  labor,  for 
distributing  the  burden  of  unemployment 
and  for  other  measures  of  relief.  And 
what  then?  Employers  of  labor  through- 
out the  land  must  accept  the  judgment  of 
the  conference  and  do  the  job  they  recom- 
mend. We  have  been  waiting  on  Wash- 
ington. When  the  report  is  in  the  time 
for  local  action  will  have  come. 

The  problems  of  unemployment  and 
the  relationships  between  labor  and  capi- 
tal are  national  issues  only  in  their  broad- 
er aspects.  The  points  of  contact  are  all 
local.  The  responsibility  for  constructive 
thinking,  for  fair  dealing  and  for  actual 
achievement  in  the  working  out  of  this 
great  social  and  economic  evolution  rests 
not  on  the  government  but  on  the  indi- 
vidual —  employer  and  employee  —  and 
on  the  local  leaders  o\  them  both. 

The  electrical  industry  must  not  delay 
in  assuming  its  full  share  of  obligation. 
We  arc  both  interested  and  involved. 
\\'e  must  be  ready  when  the  conference 
points  the  way. 


John 

Barnes 

Miller 


President  of  one  of  the 
pioneer  public  service  cor- 
porations whose  scope  of 
development  and  ideals  of 
service  have  had  a  national 
influence  on  the  engineer- 
ing and  business  building 
phases  of  central-station 
work. 


IN  THE  development  of  el.otric 
service  in  the  West  John  B.  Miller 
has  been  a  leader  for  more  than 
twenty-five  years,  ^\^len  he  became  as- 
sociated with  the  company  which  he 
now  heads  as  president  the  present  utili- 
zation of  the  water  powers  ot  California 
was  a  vision  beyond  tlic  comprehension 
of  all  save  a  few,  owing  to  the  huge  ex- 
penditures that  were  involved  and  the 
apparent  lack  of  demand  sufflei4-nt  to 
earn  the  required  return.  ThrouKli  .-^hecr 
determination  and  undaunted  faith  in 
the  future  that  would  come  to  southern 
California  from  the  application  of  brains 
and  capital  in  the  development  of  a  rich 
virgin  soil,  ho  has  in  a  short  period  ot 
time  been  able  to  justify  in  a  practical 
way  the  confidence  that  was  placed  in 
his  business  judgment.  Today  the 
Southern  California  Edison  Company 
furnishes  light  and  power  to  2.">0.000 
customers  throughout  the  southern  sec- 
tion of  the  State  and  wholesales  energy 
to  numerous  municipalities  and  other 
smaller  corporations  for  redistribution. 
It  has  absorbed  about  thirty  public 
service  corporations  and  financed  its 
developments  on  v.  vast  partnership 
basis,  more  than  So.noO  Individuals  be- 
ing now  owners  of   its  securities. 

As  an  executive  Mr.  Miller  has  a 
faculty  for  selecting  and  developing  cap- 
able  and    loyal    associates   both    In   engi- 


neering and  I'Xttnuive  deirartments.  men 
who  have  not  only  contributed  to  the 
upbuilding  of  the  company's  affairs  but 
are  also  able  to  extend  their  influence 
into  the  national  affairs  of  the  industry 
West  and  East.  In  the  fleUl  ot  long-dis- 
tance high-voltage  transmission  South- 
ern California  Edison  engineers  have 
done  much  pioneer  work  under  physical 
difTiculties  that  are  equaled  nowh-re  in 
this  country,  work  that  in  magnitude 
could  only  be  accomplished  with  the 
full  co-operation  and  confidence  of  the 
broad-minded  leader  under  whom  they 
have   worked. 

Mr.  Miller  was  born  at  Port  Huron. 
Mich.,  Oct.  2Z,  1869.  He  received  h^s 
education  at  the  Ann  Arbor  High 
School  and  the  University  of  Michigan, 
and  spent  the  first  six  years  of  his 
business  career  in  Louisiana  and  Michi- 
gan. In  1806  he  went  to  California 
and  became  associated  with  the  electric 
light  -and  power  business  on  Feb.  1, 
1S9T,  in  Los  Angeles.  A  year  before  the 
West  Side  Lighting  Company  had  pur- 
chased the  steam  plant  then  known  as 
Los  Angeles  No.  1.  with  a  generator 
rating  of  100  kw.,  giving  the  entire  sys- 
tem a  generating  capacity  of  I.tO  kw. 
In  1S9S  the  directors  of  the  company 
combined  the  West  Side  Lighting  Com- 
pany interests  with  the  Redlands  Elec- 
tric Light  &  Power  Company  under  the 


rnw  nam.-  ..f  the  Edison  Electric  Com- 
panv,  and  Mr.  Miller  was  elected 
president  in  1901.  XX.  this  time  the 
system  of  the  new  organization  had  a 
generating  capacity  of  4.000  kw..  of 
which  3.S.iO  kw.  was  water  power. 
Plants  were  then  built  rapidly  one  after 
another,  and  in  1909.  when  the  Edison 
Electric  <"omp-any  was  reincorporattxl 
under  the  name  of  the  Southern  Cali- 
fornia Edison  Company  and  the  becin- 
ning  of  the  present  system — which  had  a 
generator  rating  of  222.S2i>  kw.  on  the 
first  of  the  vear  and  nn  output  for  1920 
of  1,079.474.901  kw.-hr. — was  well 
under  way,  Mr.  Miller  was  electeil 
president  of  the  new  organization.  ThL* 
position  ho  held  until  191S.  when  he  was 
elected  chairman  of  the  hoard.  Since 
March,  1920,  he  has  carried  the  re- 
sponsibilities of  both  president  and 
chairman  of  the  board.  Mr.  Miller 
is  also  associated  with  a  number 
of  other  large  business  organizations 
Throughout  his  successful  business 
career  Mr.  Miller  has  earned  the  esteem 
and  confidence  of  other  leader.*  in  tly 
electrical  development  of  the  West, 
where  the  spirit  of  co-operation  and 
united  effort  in  building  for  the  future 
is  a  recognized  constructive  force  In  all 
branches  of  industry,  irrespective  of 
sectional  lines  or  the  limits  of  immediate 
interests. 
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The  Most  Important  Question 
About  Utility  Securities 

UNDOUBTEDLY  the  most  engrossing  issue  befoi-e 
the  central-station  company  today  is  the  sale  of 
utility  securities  to  the  public.  There  is  pressing  need 
of  funds,  and  these  stock-selling  Campaigns  to  customers 
are  opening  up  a  vast  new  source  of  capital.  This  is 
good.  But  there  is  still  another  need,  even  more  urgent, 
the  need  of  friends  for  everything  electrical,  and  cus- 
tomer ownership  is  massing  an  army  of  such  sup- 
porters and  defenders  of  the  public  service  company. 
This  is  better.  The  development  of  this  personal  con- 
tact and  this  feeling  of  sympathetic  responsibility- 
among  large  numbers  of  the  people  offers  perha"ps  the 
most  important  opportunity  before  the  entire  industry 
today. 

But  there  is  another  important  matter  in  this  con- 
nection that  is  not  being  taken  up.  It  involves  a  ques- 
tion that  every  electrical  man  should  be  expected  to 
answer,  and  that  question  is:  "How  many  electrical 
securities  have  you  invested  in?"  For  the  sooner  every 
central-station  employee  becomes  a  shareholder  in  his 
company  the  quicker  shall  we  have  an  end  to  friction 
with  the  public  and  the  easier  will  selling  be.  And  the 
sooner  contractors  and  dealers  in  every  town  buy  stock 
in  the  local  electric  light  and  power  companj^  and  elec- 
tric light  and  power  company  men  put  money  into  con- 
tracting and  dealer  stores,  the  quicker  will  trade  rela- 
tionship be  entirely  happy. 

So  while  the  companies  are  selling  stock  they  should 
sell  some  to  tTiemselves.  There  is  no  better  slogan  for 
us  all  than  this:  "Invest  your  money  in  the  electrical 
business." 


A  Nebraska  City  Finds 
a  Way  Out 

THE  method  by  which  a  recent  telephone  franchise 
controversy  at  Alliance,  Neb.,  was  settled  affords 
a  ray  of  hope  to  those  pessimists  who  can  see  only  the 
dark  side  of  the  public  relations  problem.  The  company 
had  been  operating  for  two  years  without  a  franchise 
and  had  in  at  least  one  case  been  refused  a  franchise 
by  vote  of  the  people,  after  a  bitter  fight.  With  the 
appointment  of  a  city  manager  a  few  months  ago  the 
que.stion  came  up  for  settlement  and  the  franchise  was 
worked  out  and  granted.  The  unusual  thing  about  the 
proceeding  was  the  frank  and  fearless  way  in  which 
City  Manager  Kemmi.sh  in  a  public  statement  told  the 
citizens  the  facts  in  a  situation  in  which  the  city 
had  no  power  to  establish  its  own  telephone  service  or 
regulate   rates. 

In  that  statement  also  Mr.  Kemmish  told  the  city 
that  to  establish  competitive  service  would  he  futile 
even  if  the  authorities  could  grant  as  many  franchises 
as  they  saw  fit.     The  folly  of  driving  out  a  company 


with  an  established  business  was  clearly  set  forth. 
This  lack  of  effort  to  make  political  capital  out  of  a 
situation  of  the  sort  that  the  politician  ordinarily 
delights  in  is  refreshing.  Whatever  may  be  the  differ- 
ences of  opinion,  controversies  of  this  kind  can  be 
settled  if  both  parties  are  willing  to  face  all  the  facts 
and  admit  that  there  is  a  way  of  treating  everybody 
fairly.  "Where  there  is  a  will  there  is  a  way"  is  a  trite 
observation,  but  none  the  less  it  is  unfortunately  the 
case  that  in  too  many  instances  impossible  situations 
are  caused  by  the  lack  of  "will"  on  the  part  of  one  or 
both  of  the  interested  parties. 


Reward  for  Efficient  Operation 
of  Utilities 

WE  HAVE  commented  now  and  then  on  the  neces- 
sity for  holding  out  some  incentive  to  the  man- 
agement of  electric  public  utilities  as  a  reward  for 
efficient  operation.  It  is  surely  in  the  interest  of  both 
the  consumer  and  the  utility  that  energy  be  produced 
at  the  minimum  of  cost  consistent  with  good  service. 
If  this  is  to  be  brought  about,  sufficient  inducement 
should  be  given  the  management  of  public  utilities  to 
operate  them  as  economically  and  as  efficiently  as  pos- 
sible; otherwise,  with  a  regulated  monopoly  limited  to 
a  fixed  rate  of  return,  the  tendency  toward  complacency 
would  be  as  pronounced  as  it  is  in  government  and 
municipal  work. 

Without  real  incentive  to  give  our  best  initiative  is 
lacking  and  progress  is  dwarfed.  It  is  of  great  moment, 
therefore,  that  the  Transit  Commission  which  is  endeav- 
oring to  bring  order  out  of  chaos  in  the  street-railway 
situation  of  New  York  City  recognizes  this  principle 
and  has  incorporated  it  in  its  tentative  report  on  the 
transit  situation  of  that  city.  This  should  stiffen  the 
backbone  of  some  regulatory  bodies  which  accept  the 
idea  but  fear  to  make  it  effective.  In  essence  it  is 
the  old  "London  sliding  scale,"  and  its  revival  and 
application  to  so  important  a  public  utility  situation 
as  that  existing  in  the  metropolis  of  the  Western 
Hemisphere  should  give  encouragement  to  public  util- 
ity managers  everywhere  to  do  their  utmost  to  bring 
down  the  cost  of  service,  confident  that  their  labors 
shall  not  go  unrewarded.  Although  the  report  of  the 
Transit  Commission  is  applicable  only  to  the  street 
railways  of  New  York  City,  the  principle  which  it 
enunciates  is  not  so  restrictive.  This  is  evident  from 
the  text,  which  reads  as  follows: 

"In  order  to  provide  an  incentive  for  efficient  and 
economical  management,  there  shall  be  set  aside  each 
year  by  the  board  of  control  out  of  the  surplus  earn- 
ings of  the  unified  system,  after  the  payment  of  all 
obligations  and  the  maintenance  of  the  barometer  fund, 
a  sum  to  be  distributed  or  used  for  the  joint  benefit 
of  the  operating  personnel   of  the   unified  system  and 


704 


ELECTKICAL     WORLD 


Vol.  Ts,  No.  i5 


the  holders  of  the  consolidated  company's  bonds.  This 
fund,  within  the  limits  of  the  available  surplus,  shall, 
for  the  purpose  of  computing  allotments  prescribed, 
equal  3  per  cent  interest  on  the  purchase-money  bonds 
issued  by  the  consolidated  company.  When  the  amount 
so  available  has  been  determined  by  the  board  of  con- 
trol it  shall  be  allocated,  one-half  for  the  benefit  of 
the  operating  personnel  as  hei'einafter  indicated  and 
one-half  for  the  payment  of  additional  interest  upon  the 
outstanding  purchase-money  bonds,  but  subject  to  the 
condition  that  with  any  increase  or  decrease  of  fare 
above  or  below  the  rate  of  5  cents,  such  funds  shall  be 
decreased  or  increased,  as  the  case  may  be,  on  the  basis 
of  1  per  cent  interest  on  the  bonds  with  each  cent  of 
fare  variation." 


New  Considerations  in  Peak-Load 
Discussions 

CONSIDERABLE  confusion  is  evident  in  many  dis- 
cussions on  the  floor  of  conventions  when  the  sub- 
ject of  residence  consumers'  loads  on  the  peak  is  dis- 
cussed. This  is  sometimes  due  to  the  fact  that  we  are 
in  a  transition  period.  Formerly  the  peak  load  was 
universally  experienced  in  the  evening  hours  and  w-as 
due  to  lighting  requirements.  This  is  no  longer  true. 
The  rapidly  growing  industrial  and  residence  loads  are 
shifting  the  peak  to  the  daylight  hours  and  very  fre- 
quently to  the  morning  hours.  In  a  recent  discussion 
revolving  around  the  effect  of  the  electric  range  on 
the  peak  load  if  developed  that  a  plant  concerned  ex- 
perienced its  peak  in  the  evening  hours.  As  the  range 
peak  came  at  the  same  time,  the  coincidence  was  de- 
cidedly pertinent  in  the  discussion  but  decidedly  mis- 
leading to  the  man  who  has  to  provide  for  new 
conditions  of  growing  daylight  peaks. 

The  shifting  of  the  peak  hours  to  the  daytime  is 
playing  havoc  with  many  of  the  timeworn  arguments 
about  the  effect  of  certain  household  equipment  on  the 
investment  required  to  carry  the  consumers'  demands. 
Some  of  the  appliances,  the  flatiron  and  washing 
machine  for  example,  ai-e  showing  a  decided  peak  load 
of  their  own  in  the  early  days  of  the  week.  These 
peaks  coincide  with  the  industrial  load  peak  and  help 
to  make  it  a  bigger  factor  in  the  investment  required 
in  the  plant  and  distribution  system.  In  mxiny  plants 
the  range  peaks  in  the  evening  are  of  little  consequence 
in  determining  needed  plant  capacity  because  the  resist- 
ance peak  load  does  not  now  come  at  that  time. 

The  problem  is  not  the  simple  one  of  disregarding 
the  range  load  as  a  peak  load  because  the  range  peak 
does  occur  when  the  customers'  lighting  needs  are 
greatest  and  therefore  does  affect  the  investment  re- 
quired in  the  distribution  system.  This  is  only  one 
instance,  but  the  problem  presents  itself  in  similar 
form  when  making  plans  to  increase  the  load  of  motor- 
operated  appliances  in  the  home.  It  is  becoming  neces- 
sary, therefore,  in  discussions  of  the  rate  problem  to 
guard  more  carefully  against  mistakes  in  the  use  of 
the  term  "peak  load."  It  will  also  become  increasingly 
necessary  in  the  future  to  consider  the  effect  of  various 
peaks  on  various  portions  of  the  system  as  a  whole  and 
to  watch  the  power  factor  of  circuits  serving  large  num- 
bers of  home  devices  driven  by  small,  lightly  loaded 
induction  motors.  The  fast-growing  loads  of  these 
motor-driven  appliances  in  metropolitan  residential  cen- 
ters emphasize  the  need  for  an  extensive  line  of  syn- 
chronous motors  in  the  smaller  range  of  sizes. 


An  Opportunity  for  the  Electric 
Storage-Battery  Bus 

IX  WORKING  out  the  problem  of  city  transportation 
by  buses  the  manufacturers  of  gasoline  vehicles  have 
again  invaded  the  field  of  the  electrically  propelled  road 
vehicle  in  spite  of  the  fact  that  in  short-haul,  frequent- 
stop  service  the  stoi-age-battery  truck  has  more  than 
demonstrated  its  economy  and  its  engineering  has 
reached  a  period  of  standardization  that  accommodates 
wide  ranges  of  loads.  In  the  handling  of  traffic  over 
paved  city  streets  or  well-maintained  main  thorough- 
fares in  areas  of  light  traffic  and  in  extensions  of  exist- 
ing electric  street  railways  no  new  problems  are 
presented  to  the  electric  storage-battery  truck.  The 
main  difficulty  seems  to  center  about  that  indetermi- 
nable factor  in  commercial  exploitation  which  manufac- 
turers of  electric  vehicles  have  been  slow  to  learn  even 
in  the  general  haulage  and  delivery  field.  Electric  rail- 
way men  are  still  looking  for  a  solution  of  the  problems 
that  have  tended  to  disintegrate  that  industry,  and  for 
a  time  at  least  the  bus  seems  to  meet  the  emergency 
requirements  in  those  communities  where  traffic  is  com- 
paratively light  and  buses  can  be  used  as  auxiliary' 
feeders  to  existing  lines. 

Beiiides  offering  a  new  field  for  the  electric  bus,  this 
situation  presents  a  new  opportunity  to  the  light  and 
power  company  that  operates  the  railways  to  establish 
charging  and  maintenance  facilities  that  will  help  to 
promote  the  more  extensive  use  of  the  electric  truck 
for  general  haulage  by  other  businesses  in  the  com- 
munity. The  lack  of  such  service  facilities  manned 
with  expert  battery  men  has  been  the  only  serious  draw- 
back to  the  electric  vehicle  in  the  past,  when  only  a  few 
trucks  have  been  required  by  any  one  concern  and  the 
establishing  of  individual  maintenance  stations  has  not 
.seemed  justifiable.  If  the  local  utility  should  take  ad- 
vantage of  this  situation,  there  is  the  business  possi- 
bility of  creating  a  revenue  that  would  partially  offset 
the  expense  of  maintaining  the  electric  buses  used  in  a 
city  transportation  system  and  thus  establish  the  elec- 
tric vehicle  within  the  electric  industry  from  a  public 
service  standpoint. 

Applied  Illuminating  Engineet  inn 
Deserves  More  Consideration 

FRO^I  the  opto-physical  or  purely  scientific  viewpoint 
of  lighting  and  illumination  the  activities  of  ihe 
Illuminating  Engineering  Society  are  invaluable.  If  it 
were  not  lor  the  classical  researches  reported  before 
that  organization,  there  would  be  no  single  place  toward 
which  to  look  for  scientific  guidance  on  the  all-impor- 
t<int  problem  of  illumination.  None  the  less,  it  is 
unfortunate  that  the  valuable  information  pre.-sented 
audibly  reaches  so  few  ears  and  that  it  is  then  stored 
away  in  printed  form  on  reference  shelves  which  are 
consulted  al!  too  infrequently. 

To  us  it  seems  that  the  remedy  is  to  make  the  pres- 
entation of  papers  on  commercial  applications  of  illu- 
minating engineering  a  more  important  part  of  the 
society's  meetings  and  then  arrange  for  joint  meetings 
with  other  societies  representing  architects,  contractors, 
fixture  dealers  and  men  of  similar  pursuits.  Although 
this  has  been  done  spasmodically  before,  it  could  profit- 
ably be  made  a  regular  practice.  By  featuring  the 
applied-engineering  papers,  which  always  have  a  wider 
appeal,  and  making  an  honest  effort  to  interest  the 
membership  of  other  societies,  a  larger  number  of  per- 
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sons  can  be  made  to  think  in  terms  of  lighting  funda- 
mentals and  may  even  become  Interested  in  the  more 
scientific  discussions  of  the  Illuminating  Engineering 
Society. 

The  lighting  code,  the  paper  on  relation  of  highway 
illumination  to  accidents  and  that  on  lighting  public 
buildings,  presented  at  the  annual  convention  of  the 
Illuminating  Engineering  Society  last  week  in  Roches- 
ter, N.  Y.,  are  examples  of  the  type  of  information 
which  has  widespread  interest. 


Is  Inductive-Interference  Work 
Still  Drifting? 

ONE  more  step  that  will  aid  in  the  establishment 
of  the  California  inductive-interference  rules  as 
the  final  answer  to  the  problem  they  concern  has  been 
taken  in  the  recent  report  of  the  inductive-interference 
committee  of  the  telephone  and  telegraph  section  of 
the  American  Railway  Association.  The  report  is 
based  on  the  work  of  the  California  committee,  though 
it  does  not  go  to  the  extent  of  suggesting  remedial 
measures.  Constant  reference  is  made  to  General  Order 
No.  52  of  the  Railroad  Commission  of  the  State  of 
California.  On  the  committee  that  presented  the  report 
are  two  telephone  representatives  who  had  intimate  con- 
tact with  the  California  work.  There  was  no  represen- 
tation from  the  National  Electric  Light  Association 
except  the  presence  of  one  manufacturers'  representative 
who  is  a  member  of  the  inductive-interference  committee 
of  that  association. 

Unless  the  central-station  executives  awaken  to  the 
real  situation  and  get  back  of  the  work  of  the  National 
Electric  Light  Association  more  effectively  than  they 
have  yet  done  the  result  of  the  present  negotiations  is 
a  foregone  conclusion.  That  this  should  be  so  is  not 
strange.  The  American  Bell  telephone  interests  have 
carried  on  a  consistent  and  increasingly  intensi%'e  study 
of  the  subject  until  today  they  have  not  only  a  thor- 
oughly competent  research  organization  but  have  edu- 
cated their  operating  organizations  to  a  thorough 
appreciation  of  the  problem  they  are  facing. 

The  telephone  interests  are  not  to  be  criticised  for 
this  organization.  On  the  contrary,  they  should  be 
commended  for  the  foresight  that  their  executives  have 
exercised  in  anticipating  the  problem  and  preparing  to 
meet  it. 

The  activities  of  the  National  Electric  Light  Asso- 
ciation, during  the  last  year  particularly,  are  in  the 
right  direction  and,  considering  the  handicap  under 
which  the  joint  and  inductive-interference  committees 
and  the  small  headquarters  force  have  labored,  the  work 
accomplished  has  been  far  more  than  any  one  had  a 
right  to  expect.  This  has  been  due  to  faithful  and  un- 
.selfish  overwork  on  the  part  of  individuals.  The  whole 
handicap  is  the  product  of  the  executive  attitude  that 
refused  help  to  the  California  power  interests  when  the 
California  study  was  at  its  most  critical  point  and  left 
a  few  California  companies  to  carry  the  burden  as  best 
they  could.  Unless  the  executive  forces  of  the  central- 
station  interests  can  persuade  themselves  to  back  the 
work  with  something  like  the  enthusiasm  displayed  by 
the  executives  of  the  telephone  interests  it  is  only  a 
question  of  months  until  the  men  carrying  the  burden 
of  the  .study  for  the  National  Electric  Light  Association 
will  find  themselves  in  the  same  position  in  which  the 
association  found  itself  in  1915  when  it  faced  the  safety 
code  controversy. 


Getting  back  of  the  work  effectively  means  a  much 
heavier  expenditure  than  has  yet  been  suggested.  The 
organization  constantly  employed  must  be  large  enough 
to  study  all  phases  of  the  technical  problems  involved 
both  from  telephone  and  electric  service  standpoints. 
That  force  does  not  yet  exist,  and,  worse  than  that,  the 
men  to  make  it  up  must  be  educated.  The  force  must 
also  undertake  among  the  power  men  to  a  much  greater 
degree  the  educational  work  that  has  already  been 
largely  done  among  the  telephone  operating  force.  It 
must  be  large  enough  to  co-ordinate  the  work  of  the 
manufacturing  and  universitj'  research  laboratories 
that  are  available  for  the  studies.  This  is  particularly 
important  because  it  will  result  in  throwing  open  the 
study  to  the  general  electrical  engineering  public  and 
thus  obviate  the  criticism  that  the  knowledge  needed  in 
the  solution  of  the  problem  is  centralized  in  a  few 
hands.  It  is  not  fair  to  the  telephone  interests  to  leave 
the  entire  burden  with  them.  Much  has  been  done, 
but  a  real  task  still  remains  for  which  sufficient  funds 
from  the  power  companies  have  not  yet  been  made 
available. 

The  present  executive  attitude  of  "let  George  do 
it"  can  lead  only  to  delay  in  the  ultimate  solution  of 
the  inductive-interference  problem  and  interminable 
controversy  in  arriving  at  the  fundamentals  on  which 
it  must  be  based. 


Injustice  of  Large  Cash 
Depreciation  Fund 

AT  A  RECENT  hearing  before  the  Oklahoma  com- 
L  mission  and  now  again  before  the  District  of 
Columbia  commission  the  power  companies  have  fought 
to  get  away  from  the  timeworn  practice  of  setting  aside 
a  depreciation  fund  based  on  probable  life.  Here  is  a 
cash  fund  growing  yearly  and  remaining  for  the  most 
pan  idle.  If  it  earns  any  interest,  it  must  be  from 
the  utility  itself.  From  time  to  time  replacements 
occur  or  a  unit  is  taken  out  of  service  and  the  fund 
is  drawn  upon.  The  rest  of  the  time  the  fund  simply 
grows  larger  and  larger  each  month  out  of  earnings 
and  earns  nothing  for  itself.  It  assumes  that  a  gen- 
erator has  a  certain  life  and  collects  at  that  rate.  It 
happens  quite  frequently  that  the  geneiator  at  the  end 
of  its  supposed  life  is  running  very  efficiently  and  con- 
tinues to  do  so  for  many  more  years.  By  this  time 
the  unit  has  been  thoroughly  depreciated  and  can  be 
written  off  the  books,  although  it  is  as  hale  and  hearty 
as  ever. 

The  evil  of  amassing  such  a  large  fund  of  idle  cash 
and  basing  its  collection  on  probable  life  has  been 
apparent  for  some  time.  The  alternative  now  advanced 
seems  so  sensible,  practicable  and  fair  that  the  wonder 
is  it  has  not  been  put  into  practice  before.  It  is  pro- 
posed to  set  aside  monthly  a  small  sum,  a  little  larger 
than  the  average  maintenance  account.  This  is  to 
take  care  of  recurring  depreciation  and  maintenance 
and  leave  just  enough  over  to  absorb  any  undue  charge 
that  might  come.  In  this  way  it  is  hoped  to  prevent 
severe  fluctuation  in  operating  expense  due  to  this  item. 

It  is  hardly  conceivable  that  the  propertj'  of  any 
company  will  depreciate  all  at  once.  Rather  is  it  true 
that  it  will  have  a  great  spread.  Why,  then,  have  a 
fund  large  enough  to  take  care  of  depreciation  for  the 
whole  plant  at  once?  Why  not  have  a  fund  sufl^cient, 
with  a  factor  of  safety,  to  meet  depreciation  obligations 
as  thev  occur? 
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Problems  that  Central-Station  Companies 

Are  Studying 

N.  E.  L.  A.  President  Points  to  Essential  Future  Developments  and  Emphasizes  the  Need  for 

Obtaining  Capital  Requirements  from  Small  Investors  and  the  Importance  of 

Utilities  Telling  Their  Own  Story  More  Widely  and  Actively 

Pushing  the  Sale  of  Convenience  Appliances 


By  MILAN  R.  BUMP 

President  National  Electric  Light  Association  and 
Chief  Engineer  Henry  L   Doherty  &  Company 


THE  electric  utilities 
of  the  country  as  a 
whole  are  having  a 
generally  satisfactory 
year  from  the  standpoint  of 
net  earnings.  Lower  prices 
for  materials,  together  with 
changes  in  load  conditions, 
have  in  a  large  measure  offset 
the  temporary  lessening  of  the 
revenue  from  industrial  cus- 
tomers. In  fact,  some  com- 
panies will  undoubtedly  have 
their  best  showing  in  1921. 
The  widespread  development  of 
the  use  of  labor-saving  appli- 
ances is  having  a  marked  effect 
in  maintaining  domestic  con- 
sumption of  electricity. 

The  field  for  electrical  de- 
velopment is  so  great  that 
there  seems  to  be  no  possibil- 
ity for  overgrowth.  The  normal 
increase  in  the  demand  for 
service  will  require  an  expendi- 
ture of  approximately  $1,000,- 

000,000  annually  over  the  next  few  years  to  come. 
When  it  is  considered  that  the  electrification  of  steam 
railroads  has  scarcely  begun,  that  less  than  half  of  the 
homes  in  America  are  as  yet  wired,  and  that  a  large 
percentage  of  the  industries  of  the  country  are  still 
operated  without  the  benefit  of  central-station  power, 
it  can  be  seen  that  the  fiold  for  development  is  tremen- 
dous, even  if  general  industrial  conditions  should  be 
.somewhat  subnormal  during  that  period. 

The  feeling  is  widespread  in  the  industry  that  de- 
velopments should  continue.  A  possible  drawback  lies 
in  the  existing  tax  laws,  which  have  removed  for  the 
present  the  large  investor,  who  for  self-protection  must 
put  his  available  funds  into  tax-free  securities.  It  is 
the  belief  of  many  in  our  industi-y  that  the  securities 
of  public  utility  companies,  on  account  of  the  fact  that 
they  are  limited  as  to  earnings,  should  enjoy  tax- 
exemption  privileges  as  do  municipal  securities. 

Great  Confidence  in  the  Industry 

My  general  feeling,  based  upon  a  survey  of  reports 
to  National  Electric  Light  Association  headquarters, 
i«  "ne  of  great  confidence  in  the  industry.     I  sincerely 


MII^N  R.  BUMP 


believe  that,  through  our  good- 
will campaign  and  through  the 
co-operation  of  all  branches  of 
the  industry,  the  electric  public 
utilities  at  least  are  coming  to 
the  position  where  their  secu- 
rities will  be  entitled  to  first 
rank  among  corporate  issues. 
This  will  mean  that  if  there 
is  money  available  for  any  cor- 
porate use,  the  electric  utilities 
can  get  at  least  their  share  of 
it  and  can  continue  the  growth 
that  is  so  essential  to  the  wel- 
fare of  the  industry  as  a  whole. 
According  to  my  best  belief, 
the  present  state  of  develop- 
ment of  the  electrical  industry 
covers  not  more  than  10  per 
cent  of  its  possible  field.  Any 
talk,  therefore,  of  overbuilding 
as  far  as  central  stations  are 
concerned  is  idle,  and  there 
is  no  utility  in  the  country 
which  in  my  opinion  does  not 
face  the  problem  of  more  than 
doubling  its  capacity  within  the  next  ten  years.  This 
being  the  case,  the  fundamental  duties  of  our  association 
and  of  the  industry  seem  to  be,  first,  to  build  up  the 
necessary  good  will  to  safeguard  our  investments  and  to 
make  the  sale  of  our  securities  possible,  and,  second, 
to  continue  the  development  of  our  facilities  with  the 
same  aggressiveness  that  has  prevailed  in  past  years, 
with  the  knowledge  and  belief  that  the  progress  of 
the  nation  is  in  a  large  measure  dependent  upon  the 
progress  of  the  electrical  industry. 

Customers'  Ownership  Program 

In  my  opinion,  the  most  important  new  work  of  the 
year  is  embraced  in  the  program  undertaken  by  the 
new  committee  on  customers'  ownership  activities.  One 
of  the  outstanding  contributions  of  Martin  InsuU's 
administration  was  the  starting  of  the  nation-wide 
good-will  campaign.  Our  duty  during  the  present 
administration  lies  in  "carrying  on"  in  this  respect. 

Until  recently  the  cost  of  money  has  been  too  high 
to  permit  large  expansion.  Under  the  various  regula- 
tory laws,  the  return  is  usually  limited  to  not  more 
than   8   per  cent,   but   it   is   my   opinion   that   the  cost 
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of  money  is  on  the  decline  and  will  soon  reach  a  figure 
which  the  average  utility  company  can  afford  to  pay. 
There  are  far  too  few  definite  data  as  to  the  actual 
cost  of  customers'  ownership  stock-.selling  campaigns, 
and  one  of  the  duties  of  the  new  committee  will  be  to 
develop  information  along  this  line.  Reports  have 
reached  me  of  campaigns  where  the  cost  has  been  as 
little  as  three  points  and  qf  others  where  the  cost  has 
been  as  high  as  six  points.  In  every  instance,  however, 
it  has  been  conclusively  shown  that  the  cost  of  selling 
has  been  less  than  the  discount  which  the  bankers  and 
brokers  would  have  required  to  handle  the  same  dis- 
tribution of  securities. 

I  believe  our  new  committee  will  recommend  certain 
fundamentals  to  be  observed  in  all  customers'  ownership 
campaigns,  the  primary  fundamental  being  the  safety 
of  the  securities  ofi'ered  to  the  local  stockholders. 
Great  harm  might  be  done  where  dividends  were  prom- 
ised and  the  promise  not  fulfilled,  and  failures  of  this 
kind  would  naturally  hurt  the  entire  movement.  In 
every  instance  the  company  should  strive  to  sell  secu- 
rities to  a  maximum  number  of  small  holders  rather 
than  to  continue  to  load  up  present  holders  with  stock 
that  is  available.  The  wider  the  diversity  the  greater 
the  success  of  the  movement. 

Our  new  work  will  center  largely  on  customers' 
ownership  activities  as  representing  the  most  feasible 
and  possible  field  for  the  securing  of  funds  essential  to 
the  development  of  the  industry.  I  feel  that  the  various 
arguments  in  favor  of  this  step  are  so  well  known  that 
it  would  be  mere  reiteration  to  enumerate  them  here, 
Init  in  my  opinion  the  Electrical  World  could  perform 
no  greater  service  than  to  continue  in  each  issue  to 
feature  customers'  ownership  in  some  form  and  to  urge 
further  activity  along  these  lines.  The  funds  rendered 
available  by  these  activities  will  be  spent  by  the  public 
utilities  and  will  mean  business  for  the  manufacturers, 
jobbers  and  contractor-dealers.  They  are  therefore 
vitally  interested  in  the  success  of  the  movement  as  a 
movement  to  build  up  a  volume  of  business  in  the  vari- 
ous branches  of  the  industry.  From  the  standpoint  of 
promoting  proper  public  relations,  no  other  step  has 
ever  approached  customers'  ownership  in  importance. 

If  the  Interborough  Rapid  Transit  Company  in  New 
York  City  had  an  army  of  200,000  stockholders  scat- 
tered over  that  great  city  today,  its  position  would  be 
very  different  from  what  it  is.  The  same  thing  holds 
true  of  the  small  utilities  in  every  hamlet  in  the 
country.  I  have  heard  recently  of  numerous  very  in- 
teresting customers'  ownership  campaigns  in  some  of 
the  smaller  cities,  such  as  South  Bend,  Ind. ;  Beloit, 
Wis.;  Wausau,  Wis.;  Oklahoma  City,  etc.  Stories  of 
such  campaigns  give  confidence  to  operators  in  other 
small  cities.  The  feeling  is  widespread  in  the  industry 
that  the  continued  financing  of  needed  developments  by 
utility  companies  will  also  result  in  producing  a  satis- 
factory volume  of  business  for  the  manufacturer,  con- 
tractor-dealer and  jobber. 

Promotion  and  Sale  of  Appliances 
In  my  opinion,  it  is  essential  that  central-station 
companies  engage  in  the  sale  of  appliances,  but  in  doing 
so  they  should  in  every  instance  co-operate  with  the 
local  contractor-dealers  and  jobbers  and  sell  appliances 
on  the  basis  of  such  a  fair  margin  of  profit  as  will 
enable  the  jobbers  and  contractor-dealers  to  live  and 
prosper.  There  are  altogether  too  few  data  as  to  what 
the  actual  cost  of  selling  appliances  is,  but  it  is  my 


opinion  that  the  biggest  need  of  today  is  a  revamping 
of  manufacturers'  list  prices,  permitting  a  greater 
spread  between  list  prices  and  net  wholesale  prices, 
because  the  margin  today  in  many  instances  is  entirely 
too  small  for  the  central-station  company  or  dealer  to 
work  within,  and  it  is  almost  impossible  to  sell  ap- 
pliances in  big  volumes  at  prices  above  manufacturers' 
lists. 

The  Russell-Berger  data  presented  at  the  Spring  Lake 
fN.  J.)  meeting  of  the  Association  of  Edison  Illuminat- 
ing Companies  and  published  in  the  Electrical  World 
last  week  is  indeed  most  interesting,  but  it  is  not  com- 
plete. I  believe  that  it  should  awaken  ever>-  company 
to  the  necessity  for  further  study  along  this  line,  and 
I  am  going  to  recommend  to  the  Commercial  Section  of 
the  association  that  it  endeavor  to  push  these  studies 
as  rapidly  as  possible. 

I  am  a  firm  believer  in  the  necessity  of  the  central- 
station  companies'  taking  up  and  pioneering  new 
appliances  and  assisting  in  promoting  the  use  of  such 
appliances.  From  a  selfish  standpoint  they  should,  of 
course,  promote  such  appliances  as  make  the  fullest  use 
of  their  service,  therefore  yielding  the  greatest  revenue 
to  them.  On  the  other  hand,  with  a  well-developed  sales 
organization,  any  appliance  that  can  be  handled  at  a 
profit  to  help  carrj'  the  overhead  expense  of  the  organi- 
zation should,  in  my  opinion,  be  handled.  \Miat  we 
really  need  today  is  the  further  development  of  the 
long-hour  use  appliances,  such  as  the  small  refrig- 
erating machines.  With  reference  to  the  sale  of  those 
appliances  for  which  there  is  a  popular  demand  for 
special  rates,  I  am  of  the  opinion  that  it  never  pays  to 
establish  rates  lower  than  can  assuredly  be  maintained 
as  the  load  develops.  In  other  words,  it  is  entirely  a 
mistake  in  policy  to  adopt  a  special  range  rate  unless  it 
is  fixed  at  a  basis  which  is  profitable  to  the  company 
and  can  be  maintained  as  the  load  develops. 

The  Need  for  Telling  Utilities'  Own  Story 

Committees  on  public  information  are  being  formed 
in  the  various  states,  and  I  believe  this  movement 
should  e.xtend  into  eveiy  state  and  section  of  the  coun- 
try. The  results  already  attained  by  the  Illinois  com- 
mittee and  the  work  so  capably  carried  on  by  other 
committees,  notably  the  Oklahoma  committee,  amply 
justify  the  continuance  of  the  effort.  To  my  mind,  the 
greatest  failure  chargeable  to  the  utilities  in  the  past 
has  been  their  failure  to  tell  their  own  story. 

In  all  this  work  I  am  strongly  committed  to  the 
elimination  ot  a  duplication  of  effort  along  either  engi- 
neering or  commercial  lines,  for  I  believe  it  is  entirely 
practicable  to  work  out  a  plan  of  co-operation  with  the 
engineering  societies  that  will  eliminate  some  of  the 
present  duplication  that  seems  to  exist  between  them 
and  our  Technical  Section.  Where  publicity  is  involved 
the  only  danger  of  duplication  lies  in  the  failure  to 
tell  the  same  stor>'.  Repetition  cannot  hurt  if  the  same 
objective  is  in  sight. 

There  is  so  much  room  for  further  development  in 
the  electrical  industry  that  a  knowledge  of  the  facts 
cannot  fail  to  make  those  who  study  them  optimistic 
as  to  the  future.  We  feel  that  the  industry  is  sound, 
stable  and  safe:  that  it  offers  the  world  more  toward 
making  it  better,  brighter  and  more  efficient  than  any 
other  industry  can  offer. 

There  is  underlying  the  entire  electrical  industrj-  a 
feeling  of  quiet  confidence,  a  belief  in  "carrj-ing  on," 
that  we  believe  leads  inevitably  toward  success. 
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Light  and  Power  Securities 
Show  Stability 

Increasing  Margin  Between  Gross  Revenue  and    Ex- 
penses Reacts  Favorably  on  the  Price  of 
Electric  Light  and  Power  Stocks 

IN  THIS  season  of  reactionarj-  tendencies  exhibited 
by  the  stock  market  in  general  the  securities  of 
electric  light  and  power  companies  have  stood  out  in 
bold  relief.  These  securities  have,  on  the  whole,  main- 
tained a  much  firmer  tone  than  has  been  exhibited 
by  any  other  class  of  securities.  One  of  the  principal 
causes  for  this  stability  of  electric  light  and  power 
stocks  is  the  realization  by  the  investing  public  of  the 
large  diversity  factor  in  the  industry  and  the  recogni- 
tion of  the  basic  principle  that  conditions  which  oper- 


of  twenty-five  industrial  and  an  equal  number  of  rail- 
road stocks  has  also  been  continued  through  August. 

So  far  as  possible  the  electric  light  and  power  stocks 
r€;presented  in  the  curves  are  of  companies  doing  a 
purely  electric  lighting  and  power  business.  With  one 
exception  companies  combining  more  than  one  utility 
have  not  been  included  in  the  tabulation.  In  order  that 
the  curves  may  be  comparable,  the  values  plotted  have 
been  obtained  by  averaging  the  high  and  low  sales  of 
each  of  the  stocks  which  have  occurred  during  each 
month. 

Sihce  the  opening  of  the  present  year  the  electric 
light  and  power  stocks  have  shown  a  remarkable  stabil- 
ity. The  greatest  range  during  this  intense  reactionary 
period  has  been  only  2.62  points,  and  in  August  the 
price  was  only  two  points  above  that  quoted  for  Janu- 
ary.    During  July  and  August  the  range  was  less  than 


. 

1 

t^jJiS^Sl, 

Sii 

-t^ 

■^mi 

» 

I\. 

/ 

1 IM 

1 

q^ 

^ 

'"jiw'wr 

A    ""fro^^ 

V 

1 

'1 

^ 

^f 

rrff 

Pokier 

1!    \.\ 

2. 

l/""t[ffSf 

\ 

K' 

>ocK^,. 

% 

ec^ 

ll    i 

w 

PK 

Uki  ^ 

\^  —  ^ 

1               V 
80                    i^i 

L...-,-i» 

St 

f 

■ii 

\ 

J 

,->^'~' 

:>^ 

\ 

<* 

^v 

y 

N 

Or- 

.k 

r 

"j-'l 

1 

^\ 

y-  —  - 

\ 

V  c 

owp^ 

'•tit 

./" 

'it-,  (£ 

\JL-'~ 

'T 

„±-:.__-_ 

\ 

v.. 

'^-.4f  * 

jt 

'10    '      ' 

1 

1 

1915                               1916                               1917                               1918                               1919                                1920                               1921 

ELECTRIC  UGHT  AND  POWER  STOCKS  CONTINUE  TO  SHOW  STABILITY  WHILE  INDUSTRIALS  DROP 


ate  to  curtail  one  line  of  business  may  at  the  same 
time  stimulate  another  line. 

A  second  very  pronounced  reason  for  the  compar- 
atively high  quotations  for  electric  light  and  power 
securities  is  the  fact  that  the  margin  between  gross 
revenue  received  from  the  sale  of  energy  and  the  oper- 
ating and  maintenance  expenses  is  showing  a  material 
increase.  Returns  received  by  the  Electrical  World 
indicate  that  while  the  operating  expenses  of  the  indus- 
try in  general  are  practically  the  same  as  reported  for 
last  year,  the  gross  revenue  has  increased  by  about  10 
per  cent.  Similar  relations  hold  true  for  every  section  of 
the  country  but  are  slightly  exaggerated  in  the  Atlantic 
States,  where  the  gros.s  revenue  shows  an  increase  of 
about  15.2  per  cent  over  last  year,  though  the  operat- 
ing expenses  increased  only  2  per  cent  over  the  same 
period.  Such  conditions  cannot  but  induce  a  favorable 
attitude  on  the  part  of  the  careful  investor. 

Through  the  courtesy  of  the  National  City  Company, 
the  Electrical  World  is  able  to  continue  its  chart 
(published  in  the  July  23  issue)  showing  the  average 
prices  of  the  common  stock  of  seven  representative 
electric  light  and  power  companies  and  of  six  repre- 
.sentative  gas  companies.    The  curve  showing  the  prices 


one-tenth  of  one  point.  Against  this  record  of  stability 
exhibited  by  the  electric  light  and  power  stocks  the 
variations  shown  by  industrial  stocks  appear  most 
unfavorably.  Industrials  showed  a  range  of  sixteen 
points  during  the  first  eight  months  of  the  year.  These 
stocks  have  shown  a  decided  drop  since  May,  decreasing 
from  86  to  71  in  August.  During  the  period  from 
October,  1919,  to  September,  1921,  the  stocks  of  twentj'- 
five  representative  industrials  have  dropped  from  128.5 
to  71.5,  a  range  of  fifty-seven  points.  During  this  same 
period  electric  light  and  power  stocks  have  decreased 
from  99.5  to  90.9,  a  drop  of  8.6  and  an  extreme  range 
of  about  ten  points. 

Electric  light  and  power  companies  are  beginning  to 
reap  the  harvest  resulting  from  the  inherent  stability 
of  the  industry  and  sound  methods  of  financing.  The 
confidence  of  the  public  has  been  obtained  in  large  part, 
and  the  public's  money  is  always  available  to  those  who 
hold  its  confidence.  The  electric  light  and  power  in- 
dustry in  general  is  returning  real  money  to  its  stock- 
holders in  contradistinction  to  the  suspended  dividends 
now  so  prevalent  among  the  industrials.  Such  a  con- 
dition is  bound  to  continue  to  react  favorably  upon 
electric  light  and  power  stocks. 
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Material  Decrease  in  Operating  Ratio 

Survey  of  Systems  of  Electric  Light  and  Power  Companies  Indicates  Extent 
to  Which  Efficient  Methods  and  Reduced  Costs  Have  Decreased  Cost  of 
Operation  and  How  Utility  Dollar  Is  Increasing  in  Value  to  Stockholder 


,  TARTING  with  January,  1921,  the  Elkctrical 
VV'ORLD  has  been  collecting  monthly  statistics 
on  operating  and  maintenance  expenses  in 
addition  to  its  usual  monthly  statistics  on 
gross  revenue  and  output  of  the  electric  light  and 
power  industry.  These  figures  are  reported  for  both 
1920  and  1921  and  show  some  interesting  comparisons 
as  to  the  trend  of  the  operating  ratio-  of  the  industry. 


the  Electrical  World,  as  indicated  in  the  accompany- 
ing tables,  leads  to  some  very  pertinent  conclusions 
as  to  the  trend  of  the  operating  ratio  where  various 
types  of  generating  units  are  employed.  During  the 
present  year  the  operating  ratio  of  generating  com- 
panies operating  steam  plants  only  was,  on  an  aver- 
age, the  same  during  June  as  during  January, 
namely,  about  56.2  per  cent.     During  1920,  however, 


TABLE  I— AGGREG.\TE  OPERATING  RATIO  OF  COMPANIES  REPORTING  MONTHLY  DATA  TO  "ELECTKICAL  WORLD" 

Systems  Having  Steam  Plants  Systems  Having  Hydro  Plant**  Systems  Having  Botli  Sti^am 

Only                                                          Only  and  Hydro  Plants 

Average  for                                                  Average  for  Average  for 

Month                                                                                         Year                                                              Year  Year 

1921        1920             1921        1920  1921        1920             1921        1920  1921        1920             1921        1920 

January : 56    1        55   3              56   1        55   3  26  8       27  0              26  8       27  0  38   1        45  6              38   1        45  6 

February 55  6        54  5              55  7        54  8  22  9       26  0              24  8       26  3  44    1        47  3              40   1        46  7 

March 56!       57  7             55  9       55  8  23  4       19  6             24  4       24   3  40  2       44  8             40  2       44  2 

.A.pril •. 53  0       56  5             55  3       56  0  23  9       19  8             24  3       23  2  414       43  3             40  5       45  2 

May 55  4       56  8             55  4       56  8  24.2       22  9             24  2       22  9  40  6       44  8             40  6       44  8 

June 56  2       62  5             55  4       57.6  20  4       216             23  8       22.6  45  0       50  9             413       46   1 


In  order  that  a  definite  figure  may  be  obtained, 
recording  companies  are  requested  to  report  only 
gross  revenue  from  sale  of  energy,  and  under  the 
item  of  "operating  and  maintenance  expenses"  not  to 
include  interest,  taxes,  depreciation  or  sinking  fund. 
By  the  comparison  of  these  two  items  it  is  believed 
that  a  dependable  figure  is  obtained  giving  the  ag- 
gregate operating  ratio  in  the  manufacture  of  elec- 
trical energy. 

A  study  of  the  operating  ratio  figures  for  the  first 
six  months  of  1920  and  1921  of  electric  light  and 
power  companies  making  regular  monthly  reports  to 

•Operating  ratio  may  be  defined  as  the  ratio  between  the 
"operating  and  maintenance  expenses"  and  the  "gi'oss  revcnuf 
from  sale  of  energy"   expressed  as  a  percentage. 


the  operating  ratio  increased  from  55.3  per  cent  in 
January,  to  62.5  per  cent  in  June.  These  comparisons 
can  be  fully  explained  by  the  rapid  advance  in  the 
price  of  fuel  during  the  spring  of  1920  and  the  sta- 
bility of  fuel  prices  during  the  first  six  months  of 
1921. 

Generating  companies  operating  only  hydro-electric 
plants  reported  a  decrease  in  the  operating  ratio  dur- 
ing the  first  six  months  of  1921  from  26.8  per  cent  to 
20.4  per  cent,  and  from  27.0  per  cent  to  21.6  per  cent 
during  a  similar  period  in  1920.  This  decrease  is, 
however,  to  a  greater  or  less  degree  only  apparent, 
for  as  the  season  advanced  many  companies  operating 
small  hydro-electric  plants  added  steam  auxiliaries  to 


Systems  Having  Steam  Electric  Plants  Only 


I  Operating 


Systems  Having  Hydroelectric  Plants  Only 


Systems  Having  Both  Hydro  and  Steam 

Electric    Plants 


I  Remaining  fbr  infrmf,  foxti.ckp.tciat'or. sinking  rira  and  divdr\is 


HOW  THE  ELKCTKIC  l.ll.HT  AND   POWER  COMPANY  DOLLAR  HAS  INCREASED  IN  VALINE  TO  STOCK  HOLnER? 
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their  systems  and  their  reports  of  operations  were, 
therefore,  transferred  to  "companies  having  both 
hydro  and  steam  plants."  This  transfer  left  only  the 
companies  having  the  larger  hydro  plants,  the  operat- 
ing ratio  of  which  is,  in  general,  below  that  of  the 
smaller  plants. 

The  operating  ratio  of  companies  having  both  hydro 
and  steam  plants  follows  more  or  less  the  high-water 
and  low-water  periods  of  the  rivers  of  the  country. 
As  the  amount  of  water  available  decreased  with  the 
spring   and   early   summer   months,   these    companies 


every  section  of  the  country  during  the  twelve-month 
period  from  June,  1920,  to  June,  1921,  excepting  the 
Atlantic  States.  This  is  probably  due  to  increases  in 
wages  during  that  period.  The  gradual  increase  report- 
'ed  by  systems  having  both  hydro  and  steam  electric 
generating  plants  is  common  to  all  sections  during  the 
first  six  months  of  both  1920  and  1921  and  is  at- 
tributed, as  indicated  above,  to  the  decrease  of  the 
operation  of  hydro-electric  plants  and  the  substitu- 
tion of  additional  steam  plants  as  part  of  the  system. 
That  the  operating  ratio  has  decreased  materially 


TABLE  II 

—AGGREGATE  OPERATING  RATIO  OF  ELECTRIC  LIGHT 

AND  POWER  COMPANIES  BY  SECTIONS 

\e 

T  England  States 

Atlantic  States 

North  Central  States 

South  Central  States 

Mountain  and   Pacific 
States 

Type  of  Generating  Plant 

-Average  for 

.\vcrage  for 

-Average  for 

Average  for 

Average  for 

and  Month 

1921 

1920 

1921      1920 

192! 

1920 

1921 

1920 

1921 

1920 

Year 
1921      1920 

1921 

1920 

Yetr 

1921 

1920 

1921 

1920 

1921 

1920 

Steam  Plants: 

Januarj' 

54.0 

60  8 

54  0 

60  8 

53  5 

50  9 

53.5 

50  9 

61    2 

61   8 

61    1. 

61   8 

S3    1 

53  7 

53   1 

53  7 

69  0 

60  5 

69  0 

60  5 

Februar\- 

59  5 

54  2 

60  3 

52  3 

53  0 

52.7 

52.1 

63  0 

57.9 

62    1 

59  8 

59.1 

51    2 

56   7 

52   3 

60  2 

60  3 

64  3 

60  3 

March.-                   

64  0 

70  0 

56   7 

62  5 

54  5 

56  7 

53.3 

53  7 

58  4 

59  7 

611  K 

59  8 

S3   3 

50  9 

55  0 

51    9 

68  4 

62  5 

65  9 

61    2 

April 

63  5 

57  3 

62   7 

50  9 

54  3 

52  8 

53  8 

54  8 

61  2 

59.3 

60  2 

54    1 

52.8 

54  7 

52    1 

53,7 

53  7 

61.8 

58.6 

May 

69   1 

58  3 

63  8 

56  2 

58.6 

53.4 

54.5 

54.7 

63  3 

58  5 

60  8 

53   3 

56.0 

54  4 

53.0 

55  n 

57  n 

59  9 

58.3 

June. ...           

60   1 

71.2 

58  7 

64.9 

55.8 

59.5 

53.8 

55.3 

56.6 

68.3 

58  3 

61   8 

55  3 

60  0 

54.6 

53.8 

53.4 

56  2 

58  6 

57.8 

Hydro  Plants: 

January   . 

26.5 

35  2 

26  5 

35  2 

21   2 

21   2 

21.2 

21.2 

25.0 

20.8 

25  0 

20  8 

26  4 

20  I 

76  4 

20  1 

27  5 

27.3 

27  5 

27  3 

Februar\ 

30.1 

46  5 

26  8 

35  6 

20   1 

20  6 

20  7 

20.9 

24.1 

20  6 

24  h 

20.6 

28.6 

21  4 

27  4 

20  5 

73  9 

27  9 

26  0 

27  6 

-March  ... 

29.9 

30  0 

26  9 

35  3 

21    0 

20  6 

20.8 

20.8 

23.0 

20  6 

23.5 

20  6 

30  4 

23  2 

28  4 

21,3 

24  9 

19  0 

25  8 

25  6 

.\pril 

^Iav   . 

2-1.6 

34   7 

26.5 

35  2 

18  2 

•18  8 

20  2 

20  3 

24.8 

20.8 

24  2 

20.7 

22.4 

25.0 

26.8 

21  2 

77  3 

19  2 

26  0 

24  2 

26.5 

25  6 

26   5 

34   3 

15   5 

17  4 

19  2 

19.7 

21.5 

20.1 

22.5 

20.5 

27  9 

21.2 

77   1 

21   2 

29  8 

22  9 

26  6 

24  0 

June 

29.2 

21    5 

26  6 

33  8 

17  6 

18  8 

19  0 

19.6 

21.1 

19.5 

22.8 

20.2 

27  3 

18.3 

27.1 

20  7 

30  3 

27.4 

27.6 

24  7 

Combined  Systems  of 

Steam  and  Hydro  Plants: 

January   

45.3 

53  5 

45   3 

53  5 

43  5 

45  8 

43  5 

45.8 

39.5 

38.6 

39.5 

38.6 

33  6 

46  6 

38  6 

46  6 

35  2 

45  6 

35  2 

45  5 

February 

44.3 

60.0 

44  7 

58  8 

41,8 

41    9 

42  6 

43.8 

42.4 

49.8 

41   9 

48.2 

41.7 

39  6 

40  5 

42  0 

39  6 

43  8 

37  4 

44   7 

March 

49.7 

53  8 

47.3 

56  0 

39   7 

47   3 

42.0 

45.3 

41.5 

46.0 

41.8 

47.3 

38  6 

39.2 

40  2 

41,2 

36  4 

39  7 

36  9 

43  0 

AprU 

•May 

46.6 

48.5 

47   1 

53  5 

42  9 

43  9 

41.9 

44.8 

45.0 

48.3 

42.7 

47.5 

43.6 

48  6 

40  7 

42  8 

37  0 

36  8 

37.0 

41.0 

49.2 

48.5 

47  6 

52  3 

39  8 

44  2 

41  4 

44.7 

47.0 

52.8 

41.7 

48.8 

4(1  7 

39.6 

40.6 

42  2 

35  0 

38.3 

36.4 

40.3 

June 

58.5 

56.5 

49  6 

53  2 

42.3 

45  8 

41.6 

44.9 

50.1 

62.2 

45.0 

51.6 

45.1 

44  8 

41.3 

42,7 

38.8 

44.3 

37.0 

41.1 

were  forced  to  increase  their  steam-plant  operation 
as  the  hydro-plant  output  decreased.  The  operating 
ratio  gradually  increased,  therefore,  from  38.1  per 
cent  in  January  to  45.0  per  cent  in  June  during  the 
present  year  and  from  45.6  to  50.9  per  cent  during  a 
similar  period  in  1920.  In  comparing  June  of  1921 
with  June  of  1920,  however,  a  large  decrease  in  the 
operating  ratio  is  shown.  The  operating  ratio  of  gen- 
erating companies  operating  only  steam  plants  de- 
creased during  this  period  from  62.5  to  56.2  per  cent, 
the  companies  with  only  hydro  plants  decreased  from 
21.6  to  20.4  per  cent,  and  companies  whose  systems 
include  both  steam  and  hydro  plants  decreased  from 
50.9  to  45.0  per  cent. 

These  figures  for  the  country  as  a  whole  are  even 
more  significant  when  the  fact  is  taken  into  consid- 
eration that  the  gross  revenue  of  the  electric  light 
and  power  companies  from  the  sale  of  energy  during 
June,  1921,  was  almost  10  per  cent  greater  than  that 
reported  in  June,  1920.  This  increased  revenue  was 
realized  during  the  period  in  which  the  cost  of  manu- 
facturing electrical  energy  was  decreasing,  and  this 
resulted  in  revenue  above  operating  expenses  greatly 
in  excess  of  the  amount  possible  had  the.se  two  quan- 
tities increased  proportionately. 

Table  II  gives  the  aggregate  operating  ratio  of 
electric  light  and  power  companies  by  sections  of  the 
country.  Operating  conditions  varv'  materially  in 
various  parts  of  the  country,  depending  upon  prox- 
imity of  fuel,  size  of  streams  and  continuity  of  flow, 
concentration  and  density  of  population  calling  for  a 
few  large  plants  or  many  small  plants,  and  distance 
of  transmission.  In  all  three  classes  of  generating 
systems,  however,  a  downward  tendency  in  the  operat- 
ing ratio  is  noticeable  in  ever>'  section  of  the  country 
except  in  the  case  of  the  hydro-electric  plants.  The 
expense  of  operating  hydro-electric  plants  increased  in 


during  the  past  twelve  months  is  certain,  and  it  adds 
another  argument  to  prove  the  progress  of  the  elec- 
tric light  and  power  industry.  Many  industries 
through  efficient  methods  and  material  cuts  on  every 
side  can  report  a  reduced  operating  ratio,  but  few  can 
present  figures  such  as  the  above,  showing  a  reduced 
operating  ratio  and  at  the  same  time  a  high-record 
gross  revenue. 


Electric  Steel  Production  in  1920  Totaled 
747,724  Gross  Tons 

RECENT  figures  issued  by  the  American  Iron  and 
.  Steel  In.stitute  indicate  that  the  production  of  steel 
in  the  United  States  in  1920  reached  a  total  of  43,793,- 
226  gross  tons.  This  is  an  increase  of  21  per  cent 
over  1919,  but  was  5.3  per  cent  below  the  output  during 
the  war  rush  of  1918.  Electric  steel  output  in  1920 
totaled  747,724  gross  tons,  which  was  an  increase  over 
the  1919  production  of  32  per  cent.  Electric  steel  ingots 
and  castings  totaled  502,152  gross  tons  in  1920  and 
electric  steel  alloys  totaled  245,572  gross  tons.  Follow- 
ing is  the  1919  and  1920  production: 


'  >pen- hearth 

BcA«empr 

Crucible-steel  ingott  and  ca.<'ting: 
ICIertric  pteel  ingotji  and  castings 
Miscellaneous  ingots  and  co-sting: 

<  ►pen-hearth  alloy  steels 

Itesscmer  alloy  steels 

'"rucible  alloy  steels. . 
lOlcctric  alloy  steel"  , 

Total  production 36.152.420 


The  total  production  of  electric  ingots  in  1919 
was  448,517  tons,  and  in  1920  it  was  580,818  tons. 
The  total  production  of  electric  castings  in  1919  was 
117.567  tons,  and  in  1920  it  was  166,906  tons. 
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I^DEX  LUMBERS  OF  TflE  COST  OF  LIVING  IN  THE  UNITED  STAT£S 

IOO=AV£R,AGrE   PR.1CES  \H  JULY,  1914 
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THE  curves  illustrate  the  changes  that  have  taken 
place  since  July.  1914,  in  the  wage  earner's  cost 
of  living.  This  dare  is  taken  as  the  base  because  it 
immediately  preceded  the  world  war  and  represents 
the  period  before  the  abnormal  fluctuations  began. 
The  wage  earner's  budget  has  five  major  items. 
As  estimated  before  the  war,  food  constituted  43.1  per 
cent  of  the  whole.  Next  in  order  came  sundries,  20.4 
per  cent;  shelter,  17.7  per  cent;  clothing,  13.2,  and  fuel 
and  light,  5.6  per  cent. 

The  peak  in  the  cost  of  living 
was  reached  in  July,  1920,  at  104.5 
per  cent  above  the  level  of  July, 
1914.  The  cost  of  living  fell  rap- 
idly till  July  of  this  year,  when  if 
rose  slightly,  and  has  since  fluc- 
tuated to  a  small 
extent. 

The  chart  below 
tells  the  same  story 
in  another  way. 
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The  Plain  Facts  About  the 
Business  Outlook  for  Electrical  Men 


A  Review  of  the  Economic  Influences  Now  Encourag- 
ing the  Revival  of  Business,  with  Supporting  Facts 
from    Recent   Experience   in  the  Electrical  Industry 


Bv   EARLE   E.   WHITEHORNE 


G, 


GENERAL  economic  conditions  continue  to  be 
.the  all-engrossing  topic  of  discussion.  But 
there  is  a  new  note  growing  stronger  in  it 
'  all.  When  two  men  meet  each  other  on  the 
comer  today,  after  the  greeting,  one  says:  "Well,  what 
cio  you  think  about  business?"  The  answer  comes: 
"Things  seem  to  be  looking  up.  I  guess  we've  turned 
the  corner  all  right."  And  the  first  man  responds: 
"That's  what  everybody  is  saying.  I  guess  it's  so."  In 
other  words,  what  Thomas  A.  Edison  has  called  the 
"fear  load"  is  gradually  lifting. 

Confidence  and  optimism,  or  anxiety  and  mental  de- 
pression, are  ever  a  very  large  factor  in  the  business 
-situation  of  extremely  good  or  unusually  bad  times.  In 
a  recent  interview  Mr.  Edison  expressed  it  graphically : 
"What  we  have  been  going  through,"  he  said,  "is  noth- 
ing but  a  period  of  depression,  and  nothing  to  worry 
over,  provided  we  set  ourselves  resolutely  to  the  task 
of  overcoming  it.  These  periods  of  depression  come  in 
recurring  cycles.  They  are  nothing  new.  The  point 
to  be  driven  home  is  that  the  country  always  recovers 
from  them  and  goes  forward  with  greater  strides  than 
ever  before.  We  will  get  over  this  one,  too.  The  tide 
already  has  begun  to  turn.  Times  are  getting  better 
now,  slowly,  of  course,  hut  surely.  These  periods  of 
depression  are  caused  by  a  faulty  adjustment  of  our 
economic  machine,  or  by  it  being  thrown  out  of  gear 
by  some  unusual  force  such  as  war.  The  machine  is  all 
right;  it  will  work  properly  when  the  obstruction  moves." 

But  better  times  cannot  be  built  on  theory  alone,  and 
it  mu.st  be  understood  that  it  is  on  facts  and  figures 
of  di.stinct  improvement  that  the  present  swelling  wave 
of  economic  restoration  is  feeding.  In  the  Electrical 
World  of  Sept.  10  statistics  were  given  showing  that 
while  production  among  electrical  manufacturers  had 
<!eclined  from  7"  to  .52  per  cent  of  capacity  during  the 
first  half  of  this  year,  the  situation  was  already  begin- 
ning to  stiffen  on  increase  of  orders  and  to  show  an 
actual  upward  trend.  Moreover,  these  figures  were, 
after  all,  calculated  on  the  basis  of  war  capacity,  which 
is  probably  double  that  of  the  years  preceding  the  war. 
We  may  have  shown  on  July  1,  1921,  operations  of  but 
52  per  cent  of  plant  capacity,  but  comparisons  with 
pre-war  output  would  indicate  a  percentage  far  closer 
to  our  normal  peace-time  records,  despite  the  fact  that 
export  business  has  been  dissipated  to  such  a  degree. 
This  must  be  reckoned  in,  for  every  calculation  must 
embrace  and  estimate  the  influence  of  contributing 
conditions  a.s  well  as  mere  reports  of  growing  trade. 

The  business  of  the  electrical  man  cannot  \>e  isolated 
frotfi  other  business.  The  market  for  electrical  prod- 
uct.s  and  the  prosperity  of  the  electrical  industry  are 
indisHolubly  compounded  with  the  business  of  other 
men  and  the  prosperity  of  other  industries.     The  eco- 
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nomic  problems  of  the  nation — which  today  have  come 
to  be  the  prol'lems  of  the  world — are  the  concern  of 
every  electrical  manufacturer  and  jobber,  every  central- 
station-company  executive,  every  contractor  and  dealer, 
because  the.v  directly  influence  his  business.  And  so 
it  becomes  imperative  with  him  that  such  affecting 
issues  be  widely  guided  and  developed.  What  are  these 
l.'road,  economic  conditions  by  which  the  l)usiness  re- 
vival is  being  shaped?  It  is  well  for  every  man  to  have 
them  classified  in  his  mind  so  he  shall  l)e  conscious  of 
them  and  recognize  and  take  advantage  of  their  trend. 

The  Tax  Situation. — The  mind  of  the  country  is  much 
engaged  with  the  tax  burden.  People  are  tired  of  taxes 
that  are  hard  to  pay.  so  Congress  is  convened  in  extra 
session  to  frame  a  bill  to  provide  some  adequate  meas- 
ure of  relief.  Business  men  in  general  have  come  to  a 
point  where  I  hey  despair  of  receiving  inmiediate  aid 
and  are  resolved  to  go  ahead  and  do  business  in  spite 
of  it;  but  there  is  a  widespread  feeling  that  some  relief 
mu.it  come  before  long,  and  this  confidence  is  being 
expressed  by  more  constructive  activity.  The  yield  of 
the  tax  is  falling  below  the  estimate,  and  a  reduction  in 
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the  rate  can  be  expected  to  increase  the  revenue  by 
stimulating  business;  therefore  men  believe  that  a  re- 
duction ill  income  surtaxes  and  excess-profits  taxes 
will  surely  come. 

The  Budget  Situation. — The  prospect  of  saving  $350,- 
000,000  in  the  expenses  of  the  government  through  the 
institution  of  the  budget  system  is  bringing  great 
encouragement  not  only  to  business  but  to  the  consum- 
ing public.  The  nation  has  confidence  in  Charles  G. 
Dawes,  Director-General   of  the   Budget,   and   looks   to 
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him  to  put  an  end  to  the  inordinate  waste  of  money 
through  duplication  and  inefficiency  in  government  de- 
partments. Every  one  believes  that  such  a  vast  saving 
must  bring  relief  and  have  a  good  influence  on  business. 

The  Disarmament  Situation. — The  knowledge  that  92 
per  cent  of  the  revenues  of  our  government  go  to  pay 
the  cost  of  past  wars  and  pi-eparation  for  possible  future 
conflicts  has  been  liorne  in  on  the  consciousness  of  the 
people.  Secretary  of  the  Treasury  Mellon  has  esti- 
mated federal  expenditures  for  the  year  ending  June  3, 
1922,  at  $4,600,000,000.  If  the  President,  the  Cabinet, 
Congress  and  all  departments,  including  the  mails  and 
ether  services  at  home  and  abroad,  were  discontinued,  it 
could  effect  an  economy  of  but  $400,000,000.  The  bal- 
ance of  $4,200,000,000,  Mr.  Mellon  says,  "represents 
burdens  directly  traceable  to  war"  either  past  or  pro- 
spective. Such  a  condition  is  unbelievable  and  not  to  be 
suff'ei'ed,  and  the  calling  of  the  conference  on  the  limi- 
tation of  armaments  has  put  hope  in  men's  hearts  that 
some  help  may  be  in  sight.  This  conference  will  not 
disarm  the  world,  but  it  does  crystallize  the  demand  of 
peoples  and  it  is  encouraging. 

The  Emploiiment  Sifiiation. — It  had  been  reported 
that  (here  were  5,735,000  unemployed  workers  in  the 
United  States  idle  as  a  result  of  business  depression.  It 
appears  now  that  the  probable  non-employment  does 
not  actually  total  much  more  than  3,750,000,  or  about 
two  and  a  half  times  the  1,500,000  who  are  unemployed 
in  this  vast  country  in  normal  times.  It  is  a  bad  con- 
dition in  spite  of  that,  but  a  national  conference  on 
unemployment  has  been  at  work  in  Washington,  not 
theorizing  on  our  social  system,  but  endeavoring  to  find 
"a  practical  remedy  for  unemployment  through  employ- 
ment," as  Mr.  Hoover  expresses  it.  And  the  knowledge 
of  this  fact  is  stiff'ening  the  back  of  business. 


The  Railroad  Situation. — The  problem  of  the  rail- 
roads has  not  yet  been  solved,  but  the  business  of  the 
railroads  has  been  steadily  improving.  Freight-car  load- 
ings have  been  gradually  increasing  in  the  last  six 
months.  More  money  is  being  made.  It  is  believed  that 
the  long-desired  settlement  with  the  government  will  be 
effected  before  very  long,  releasing  funds  for  postponed 
construction  and  improvements  and  turning  loose  a  flood 
of  money  into  the  channels  of  trade.  Plans  for  a  more 
efficient  operation  of  the  railways  in  group  systems  are 
being  worked  out,  and  there  is  a  general  feeling  that 
the  railroads  are  getting  back  on  their  feet. 

The  Crop  Situation. — The  rise  in  the  price  of  cotton 
bas  brought  renewed  life  and  activity  to  the  South. 
Higher  prices  for  grain  crops  have  made  better  feeling 
in  the  other  rural  sections.  Farmers  are  marketing 
crops  as  they  are  harvesting,  and  spending  money. 
General  crop  conditions  are  distinctly  encouraging. 

The  Price  Situation. — Prices  have  been  gradually 
working  down.  Commodities  in  which  the  labor  element 
is  large  are  lagging  because  labor  is  naturally  slow  in 
its  reaction.  But  it  must  and  will  give  way  before 
the  general  adjustment  and  every  one  realizes  that 
conditions  are  improving.     Prices  are  coming  down. 

The  Foreign  Trade  Situation. — There  is  little  prog- 
ress to  be  seen  in  ex-port  trade.  The  European  nations 
f;re  apparently  working  out  a  measure  of  salvation  and 
bettering  their  own  conditions.  Without  a  system  of 
long  time  credits,  however,  there  seems  to  be  small 
opportunity  for  the  development  of  export  business 
from  the  United  States,  under  present  unbalanced  rates 
of  foreign  exchange  and  the  existing  tariff.  And  no 
way  is  found  to  provide  the  credits.  But  business  is 
making  up  its  mind  to  go  ahead  without  the  export 
market  until  something  turns  up  to  make  trade  possible 
with  foreign  countries.  The  matter  presses  for  settle- 
ment, but  the  general  attitude  is  that  domestic  business 
must  now  be  developed  anyway.  The  influences  of  the 
export  tangle  are  being  discounted. 

All  these  conditions  listed  here  in  briefest  comment 
are  factors  in  the  market  situation  of  every  Amer- 
ican business  man — elements  which  will  affect  the  plans 
of  everj'  member  of  the  electrical  industry.     It  is  the 
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expectation  and  consideration  of  these  improving  situa- 
tions that  are  making  men  steadily  more  certain  that 
conditions  are  improving  and  that  the  time  has  come 
to  go  ahead.  And  what  is  the  result?  Because  busi- 
ness is  stronger,  the  extreme  financial  restrictions  have 
been  materially  eased,  and  in  spite  of  the  record-break- 
ing drop  in  commodity  prices,  with  consequent  shrink- 
age in  inventory  values,  the  rate  of  business  mortality 
is  falling  off.  There  have  been  fewer  failures.  The 
curve  is  working  down  again  after  the  financial  storm 
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of  last  fall  and  winter.  It  is  reacting  to  the  fact  that 
there  is  more  general  buying.  People  are  beginning 
to  spend  money  less  fearfully.  In  the  department  stores 
of  New  York,  for  instance,  there  were  18.2  per  cent 
more  individual  sales  in  August  than  for  the  same 
month  last  year,  and  this  is  general  throughout  the 
countr>'.  Chain-store  systems  report  an  increase  and 
mail-order  houses  also  show  an  advance.  The  reports  of 
the  Federal  Reserve  Bank,  from  the  different  districts, 
show  a  distinct  general  business   improvement  and  a 
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melting  of  the  gloom.  Inquiries  and  orders  are  both 
becoming  more  numerous.  Bupng  is  better  and  selling 
is  better  and  so  business  is  better.  And  buying  is  par- 
ticularly better  in  the  electrical  industry. 

There  are  two  reasons  why  business  is  improving  in 
the  electrical  industry,  and  one  of  them  is  largely  the 
source  of  the  other.  In  the  first  place,  the  light  and 
power  company  is  slowly  and  steadily  gaining  in  popu- 
larity with  the  people,  both  as  a  public  service  and  as 
an  investment.  Hundreds  of  thousands  of  dollars  of 
central  station  securities  have  been  marketed  in  the 
last  few  years  direct  to  the  local  public.  These  security 
sales  have  been  accomplished  by  active  campaigns  of 
information  that  have  spread  more  light  about  utilities 
than  ever  has  been  seen  before.  Heaven  knows  that 
there  remain  enough  companies  that  still  have  not  made 
friendly  peace  with  their  customers  and  gained  their 
understanding  and  appreciation  and  are  not  yet  profit- 
ing by  the  benefits  that  popular  sympathy  will  ever 
bring.  But  much  progress  has  been  made.  To  sell 
securities  the  people  have  been  given  the  facts  and  the 
facts  have  spoken.  And  a  better  market  has  come  for 
electrical  appliances  and  the  product  of  the  generators. 

All  this  has  naturally  reacted  on  the  sale  of  electrical 
merchandise,  and  appliances  are  being  sold  this  year  in 
a  volume  far  larger  than  many  men  appreciate.  Many 
manufacturers  report  better  appliance  sales  than  la-st 
year.  One  of  the  largest  producers  has  sold  .50  per 
cent  more  heating  appliances  so  far  this  year  than  in 
the  like  period  in  1918  and  .30  per  cent  more  than  in 
1919.  Others  show  similar  gains,  although  the  large 
stocks  carried  over  from  last  year  by  jobbers  and  deal- 
ers affect  some  figures  adversely.  But  the  people  are 
buying  electrical  devices  because  more  and  more  they 
are  becoming  convinced  of  the  comfort,  the  convenience 
and  the  practical  economy  they  offer.  Therefore  the 
local  sales  are  growing.  Business  may  have  been  bad 
this  year,  but  still  the  totals  on  appliance  sales  by  cen- 
tral-station companies  and  contractor-dealers  through- 


out the  country  swell  to  an  impressive  figure.  A  few 
examples  taken  at  rand6m  may  be  cited: 

Twenty-five  central-station  companies  in  Pennsyl- 
vania, not  including  any  of  the  large  cities,  sold  in  the 
first  seven  months  of  this  year  3,000  flatirons,  500 
washers,  1,300  cleaners  and  small  appliances  to  make 
a  total  of  6,200. 

Twenty  central-station  companies  in  Texas,  not  in- 
cluding any  large  city,  sold  in  the  same  period  1,200 
flatirons,  230  washers,  700  cleaners  and  small  appli- 
ances to  make  a  total  of  10,000. 

Ten  central-station  companies  in  Kansas,  including 
no  large  city,  sold  in  the  same  period  810  flatirons,  450 
washers,  415  cleaners  and  small  devices  to  make  a 
total  of  2,850. 

Twenty  central-station  companies  in  Utah,  including 
one  large  city,  sold  in  this  same  time  3,100  flatirons, 
],550  washers,  1,000  cleaners  and  enough  other  appli- 
ances to  total  6,500. 

Two  central-station  companies  in  Rhode  Island,  in 
small  cities,  have  sold  in  eight  months  this  year  1,485 
flatirons,  200  washers,  435  cleaners  and  other  devices 
to  total  2,725. 

A  central-station  company  in  a  small  city  of  Mas- 
sachusetts has  sold  through  August  2,690  flatirons,  63 
washers,  487  cleaners  and  devices  to  total  4,777. 

A  central-station  company  in  Maine  has  sold  through 
August  2,534  flatirons,  209  washers,  413  cleaners  and 
other  appliances  to  aggregate  3,502. 

One  of  the  large  Middle  West  utilities  reports  that 
range  sales  for  the  first  six  months  this  year  were  20 
per  cent  greater  than  for  the  entire  year  of  1920  and 
that  range  connections  will  be  30  per  cent  more. 

Appliance  sales  by  electrical  contractor-dealers  are 
aggregating  a  tremendous  volume. 

Proof  in  the  Trend  of  Growth 

In  short,  the  electrical  business,  despite  the  closing 
era  of  bad  times,  has  still  been  moving  in  large 
volume  and  with  irresistible  growth,  because  the  idea 
of  using  electrical  appliances  is  just  beginning  to  be 
brought  home  to  the  great  buying  public.  The  recent 
survey  in  Philadelphia  showed  that  in  about  1,300 
small  houses  there,  where  there  is  an  average  of  but 
two  appliances  per  house,  the  appliance  load  already 
has  built  a  greater  consumption  of  energy  than  the 
lighting  load  and  on  a  summer  test.  What  will  the 
conditions  be  five  years  from  now? 

As  a  result  of  this  increasing  public  interest  in  elec- 
trical appliances  some  interesting  developments  have 
been  taking  place,  as  shown  graphically  on  these  pages. 
Whereas  the  number  of  clothing  stores,  hardware  stores 
and  grocery  stores  has  slightly  fallen  off  in  recent 
years,  the  number  of  electric  shops  has  increased  greatly. 
The  percentage  increase  in  value  per  capita  of  all  the 
products  of  electrical  manufacturers  as  compared  with 
other  manufacturers  has  shown  enormous  acceleration 
for  the  electrical  industry.  The  comparative  curves  of 
the  different  electrical  products  show  a  tremendous 
swelling  of  the  demand  for  appliances  over  and  beyond 
a  normal  growth  for  other  electrical  materials  and  ap- 
paratus. It  is  not  hard  to  picture  how  great  a  stimulus 
will  come  before  very  long  when  stabilized  conditions 
begin  to  influence  the  more  rapid  building  of  homes 
and  the  demand  sets  in  for  electrical  material. 

In  short,  business  is  better.  The  electrical  man  is 
selling  more.  Substantial  business  is  ahead  and  the 
"fear  load"  can  be  laid  aside. 


Some 
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A  —  Mississippi  Glass  Company,  Florutfe,  I'a.  An 
extension  involviiijr  $100,000  worth  of  mechanical  and 
electrical  equipment. 

B  —  Corniii^-  (N.  Y.)  (tlass  Company,  new  boiler 
plant  with  $200,000  of  mechaniral  equipment. 

C  —  Great  Falls  Manufacturin«:  Company,  Somers- 
worth,  N.  H.  New  buildinp  with  850  looms  and  55,000 
spindles  built  by  Lockwood,  Greene  &  Company. 


D  —  -Mutual  Enamel  Wari'  Company,  Chattanooga, 
Tenn.  About  $100,000  in  mechanical  and  electrical 
equipment. 

K  —  Spinning-  room  of  Great  Falls  n-ill  shown  at  C. 

F  —  Westinijhouse  Lamp  Company's  plant  at  Indian- 
apolis, Ind.  Dwifrht  P.  Robinson  &  Company,  Inc., 
installed  mechanical  and  electrical  equipment  in  all  the 
factories  shown  except  those  of  C  and  E. 
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Lower  Prices  Will  Bring  Better  Business 

Although  It  Is  Apparent  the  Tide  Has  Turned,  Improve- 
ment Will  Be  Gradual,  Making  Itself  Strongly  Felt  Next 
Spring,  with   Full    Recovery    Well   Advanced   by  1923 

By  SHIKAS  MORRIS 

President  Hart  &  Hegemaii  Manufacturing  Company  and  Johns-Pratt  Company,  Hartford,  Conn. 


WITHLX  the  past 
six  or  eight  weeks 
the  sentiment  of 
the  electrical  mar- 
ket has  undergone  a  complete 
change  for  the  better.  Ever 
since  last  fall  incoming  busi- 
ness had  been  diminishing  and 
buyers  quite  naturally  had 
withheld  orders.  We  had  for 
some  ten  months  or  more  been 
undergoing  a  reaction  from 
the  unbridled  sellers'  market 
of  late  1919  and  early  1920. 
The  pendulum  had  swung  up- 
ward to  an  alarming  degi-ee 
and  there  was  no  artificial 
force  great  enough  to  sustain 
it.  Therefore  it  began  to 
swing  the  other  way. 

Now  it  looks  as  though  the 
reaction  had  gone  almost  too 
far  for  the  present.  This  does 
not  mean,  howe%'er,  that  we 
are  speedily  on  our  way  to 
another  boom  period.  There 
will   be   no   quick   recovery  of 

business.  It  will  come  as  it  is  coming  now,  slowly 
and  gradually.  By  next  spring  we  should  see  the  market 
well  on  its  way  to  recoverj'.  Before  that  time,  however, 
there  must  be  a  further  purging  of  business  in  the  fire 
of  lower  costs. 

Business  and  labor  are  becoming  tired  of  inactivity, 
but  neither  can  make  any  real  progress  forward — and 
they  both  know  it — while  shackled  with  the  chains  of 
high  costs. 

It  is  not  a  case  of  raw-material  prices — these  have  hit 
pretty  near  low.  Copper  and  cotton  are  pi-obably  as 
low  as  we  shall  see  them  for  a  good  many  years.  In 
fact,  both  of  these  items  are  due  for  a  substantial  rise 
as  soon  as  a  buying  market  sets  in.  Some  materials, 
like  iron  and  steel  and  coal,  depend  on  two  items- 
labor  and  freight.  The  labor  situation  will  probably  be 
decided  by  next  spring.  The  demand  for  lower  freight 
rates  i.s  becoming  more  insi-stent  each  day,  and  while 
the  railroads  naturally  are  doing  all  they  can  to  post- 
pone any  such  action,  it  is  impossible  to  see  how  they 
can  hold  out  much  longer. 

In  looking  for  better  business,  however,  it  must  be 
remembered  that  the  year  1920  was  an  unusual  year, 
built  up  to  a  large  degree  on  fictitious  business.  A 
bu3'er  was  apt  to  place  his  order  in  from  two  to  six 
places  in  the  hope  of  getting  some  kind  of  a  deliver^'. 
When  a  slump  seemed  imminent  cancellations  were  re- 
sorted   to.      The   business   was    unsound    and    for   that 
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reason  must  be  cast  out  of 
the  business  thinking  of  the 
electrical  as  well  as  everj'  other 
industry. 

Some  manufacturers,  it  is 
true,  misread  the  conditions 
and  took  the  1920  business 
mirage  to  be  the  real  thing. 
On  the  strength  of  these  be- 
liefs they  went  ahead  expand- 
ing. To  them,  of  course,  this 
period  of  depression  ha.s  been 
unusually  painful. 

Still,  the  bottom  has  not 
dropped  out  of  the  market. 
The  market  has  merely  changed 
in  character.  From  1915, 
except  perhaps  for  the  early 
months  of  1919,  business  went 
through  a  sellers'  market.  It 
was  so  tremendous  that  it  ran 
away  with  itself.  We  forgot 
our  awe  of  millions  and  be- 
came ven-  familiar  with  the 
word  billions.  It  all  seemed 
so  easy.  Everj-body  got  the 
spirit.  Labor  got  it  and  worked 
less  and  asked  for  more.  Salesmen  no  longer  really 
worked.  They  took  orders  or  explained  why  orders 
booked  for  some  months  hadn't  been  delivered.  Fac- 
tories didn't  look  for  business,  instead  they  turned 
it  away. 

In  the  five  years  of  the  biggest  sellers'  market  in  the 
history  of  the  world  the  art  of  salesmanship  was  almost 
lost.  Since  then  manufacturers  and  jobbers  have  been 
sitting  back  in  their  chairs  feeling  very  blue  and  doing 
a  lot  of  self-pitying.  All  they  saw  was  a  decreasing 
volume  of  bookings,  and  their  answer  almost  invariably 
was  to  cut  expenses.  And  it  is  good  that  they  did.  They 
are  now  on  a  better  foundation  to  do  business.  Those 
who  are  left  in  the  office  or  the  shop  realize  that  a  full 
day's  work  is  expected. 

This  method,  however,  of  keeping  gross  income  and 
expenses  away  from  each  other  has  a  limit,  and  it  is 
now  time  to  work  on  the  other  end — increase  the 
gross.  We  are  in  a  buyers'  market  now  and  we  must 
therefore  seek  the  buyer.  For  five  years  we  had  a  grand 
vacation  from  selling  and  it  left  us  soft. 

There  are  some  electrical  manufacturers  who  are  do- 
ing a  nice  business  today.  These  manufacturers  recog- 
nized the  changed  conditions  and  quickly  adapted  them- 
selves to  them.  They  are  selling  their  goods  at  prices 
based  on  present  costs  of  labor  and  material  regardless 
of  the  loss  they  may  have  to  take  on  the  inventorj-  which 
is  being  used. 
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The  buying  public  feels  that  the  prices  of  such  manu- 
factures are  as  low  as  they  probably  will  be  in  the  imme- 
diate future  and  buys  without  restraint.  The  other 
kind  of  manufacturer,  whose  prices  are  not  adapted  to 
the  present  values  of  labor  and  material  but  who  is 
attempting  to  sell  on  the  basis  the  material  cost  him 
months  ago,  is  retarding  the  revival  of  his  business. 

When  a  salesman  is  obliged  to  say  frankly  that  prices 
on  his  line  will  probably  be  lower  in  the  near  future, 
he  has  not  given  a  very  good  argument  for  receiving 
orders,  and  the  buyer  naturally  buys  nothing  except  his 
immediate  urgent  requirements.  When  the  entire  in- 
dustry is  back  to  normal  and  reasonable  costs  and  sell- 
ing prices,  I  look  for  a  vigorous  revival  in  business. 
The  electrical  material  is  not  a  very  large  percentage 
of  building  costs,  but  it  is  a  factor,  and  lower  building 
costs  will  unquestionably  stimulate  the  whole  general 
business  situation. 


Just  now  the  South  is  in  clover  with  high  cotton 
prices.  The  crops  of  the  Middle  West  have  put  the 
farmer  in  a  better  frame  of  mind.  The  water-power 
development  of  the  West  Coast  means  almost  unthink- 
able electrical  business  of  everj-  description.  The  cen- 
tral station  companies  have  now  available  capacitj-. 
They  are  not  standing  back  calmly  waiting  for  busi- 
ness. They  are  wiring  old  houses,  extending  lines  and 
filling  them  with  new  business,  pushing  street  lighting 
and  generally  getting  back  to  the  pre-war  days  when 
the  central-station  company  was  looked  on  by  every  oae 
as  the  great  developer  and  builder  of  the  electrical 
business. 

To  sum  up,  business  is  not  bad.  It  is  getting  better 
and  by  spring  should  be  in  very  fair  condition.  It  will 
not  come  up  to  the  bloated  1920  period  of  pyramided 
orders.  By  1923  we  should  have  pretty  well  recovered 
our  market  equilibrium. 


Jobbers  See  Steady  Improvement  Ahead 

Although  the  Volume  of  Business  Is  About  50  per  Cent  What  It  Was  Last  Year, 

Stocks  Are  Lower  and  Wholesalers  Are  Entering  the  Winter 

with  Optimistic  Spirit  and  Feeling  that  Spring 

Business  Will  Be  Good 


""^TEADY  improvement,  slow  but  continued,  with 
full  activity  coming  somewhere  between  spring 
I  and  fall  next  year,  is  the  optimistic  outlook  on 
the  electric  supply  jobbing  situation.  The  long 
pull  is  here  so  far  as  the  jobbers  are  concerned.  Such 
is  the  sentiment  revealed  by  a  survey  made  by  the 
Electrical  World,  the  conclusion  being  based  on  letters 
from  more  than  eighty  jobbers,  representing  every 
section  of  the  country. 

A  questionnaire  was  sent  to  all  electrical  jobbers 
asking  six  questions,  as  follows: 

1.  How  does  your  volume  of  sales  compare  with  that  (a) 
at  the  beginning  of  this  year  and   (b)   a  year  ago? 

2.  Were  your  stocks  on  Sept.  1  very  low,  moderate  or 
large? 

3.  What  is  your  pi-esent  rate  of  turnover  and  how  does 
this  compare  with  the  last  quarter  of  1920? 

4.  In  what  condition  do  you  intend  to  maintain  your  stock 
for  the  remainder  of  the  year? 

5.  Has  the  bottom  been  reached  in  your  locality,  and  if 
so  when?     And  if  not,  when,  in  your  opinion,  will  it  be? 

6.  What  is  your  personal  opinion  of  the  outlook  in  the 
electrical  industry  locally? 

The  answers  have  been  tabulated  and  will  be  found 
on  the  next  page. 

Sales  volume  is  lower  than  it  was  last  year  by  almost 
50  per  cent  on  the  whole.  Here  and  there  a  jobbing 
house  is  found  that  is  doing  a  better  business  than  it 
did  a  year  ago.  With  the  first  of  the  year,  however, 
the  comparison  is  more  favorable.  Almost  as  many 
houses  are  handling  a  greater  volume  as  are  handling 
less.  The  strength,  however,  seems  to  lie  for  the  most 
part  in  the  Middle  West. 

In  looking  at  these  results  on  sales  volume,  however, 
it  must  be  remembered  that  prices  have  materially 
declined  in  the  past  twelve  months.  Even  with  the 
same  tonnage  handled  sales  volume  would  be  less  on  a 
dollars-and-cents  basis.  Not  a  few  jobbers  took  pains 
to   point    this   out   and   say  that   their   sales   tonnage 


shows  a  healthy  increase  while  gross  revenue  continues 
to  decline. 

Stocks  show  a  much  healthier  condition  than  they  did 
last  year,  and  the  natural  result  has  been  to  strengthen 
greatly  the  credit  position  of  the  jobbers.  Last  year 
almost  every  jobber  was  overstocked.  He  had  to  be  if 
he  were  going  to  perform  his  logical  function.  Now 
only  here  and  there  is  a  large  stock  found.  For  the 
most  part  stocks  are  moderate  and  not  a  few  have  been 
consistently  reduced  until  they  are  now  quite  low. 
There  ai-e,  of  course,  a  number  of  overstocks  on  mis- 
cellaneous items,  but  not  enough  to  be  at  all  a  serious 
factor. 

Moreover,  the  jobbers  are  going  to  maintain  their 
practice  of  reducing  stocks  until  they  feel  that  prices 
have  reached  a  reasonably  steady  basis.  There  is,  how- 
ever, a  well-defined  feeling  that  stocks  should  not  be 
reduced  beyond  the  point  where  service  would  suffer. 
Some  of  the  jobbers  are  going  to  do  a  certain  amount 
of  stocking  this  fall,  but  principally  in  such  items  as 
wire,  loom  and  pipe,  which  they  feel  have  about  run 
their  course  in  price  reduction. 

Turnover  Slower  than  a  Year  Ago 

The  general  impression  one  gets  in  going  over  the 
replies  to  the  question  of  turnover  is  that  it  is  slower 
now  than  it  was  a  year  ago,  in  spite  of  lower  stocks. 
The  replies,  however,  were  not  satisfactory  on  the 
whole  and  showed  a  rather  uncertain  knowledge  on  the 
part  of  some  as  to  their  present   turnover. 

Has  the  bottom  been  reached?  This  seems  to  be  the 
question  of  the  hour.  For  the  electrical  jobbers  the 
answer  is  yes.  There  are  still  quite  a  few  doubters 
but  on  the  whole  jobbers  feel  that  the  corner  has  been 
turned.  WTiere  answers  are  given  the  time  is  placed  as 
the  months  of  July  and  August. 

There  are  some  who  feel  that  it  will  be  spring  before 
the   downward   trend  of   business   ceases.     These   con- 
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cerns,  however,  are  in  regions  dominated  by  a  single 
industry.  This  industry  must  pick  up  before  these  job- 
bers can  begin  to  enjoy  improved  business. 

Jobbers  approach  the  winter  much  more  cheerfully 
than  they  did  a  year  ago.  The  sun  has  risen  and  dark- 
ness is  gone.  They  can  now  see  ahead  and  the  road 
is  straight.  A  slow,  gradual  improvement  is  expected, 
with  the  time  for  full  activity  varying  put  between 
spring  and  fall  1922.  A  few,  while  looking  for  better 
fall  business,  foresee  a  reaction  after  the  holidays  last- 
ing until  March  or  April. 


All  predictions,  however,  are  bound  up  with  local 
conditions.  Montana  jobbers,  for  instance,  are  hopeful 
but  state  frankly  that  the  copper  demand  is  the  govern- 
ing feature.  West  Virginia  jobbers  can't  see  beyond 
April  next  year  when  the  miners'  wage  agreements 
expire.  Better  building  is  looked  for  next  spring — 
better  buying  by  farmers — more  industrial  production. 
Lower  prices  are  earnestly  awaited,  and  one  very 
shrewd  jobber  of  the  South  even  went  so  far  as  to 
say  that  there  would  not  be  any  real  improvement  until 
prices  began  once  more  to  advance. 


Summary  of  Conditions  in  the  Electrical  Supply  Jobbing  Field 
as  of  Sept.  1,  1921 


Volume  of  Sales  Compared 
with 

Condition  of 

Stocks  for  Rest 

Has  Bottom 

No.  of  Replies 

Stocks  on 

of  the 

Been 

by 

Beginning 

Sept.    1 

Year 

Reached 

Outlook 

Sections 

Year  Ago 

Now 

Year  Ago 

Yet? 

New    England  —  nine 

1—50%  less 

2—50%  less 

6 — moderate 

1— half  last  yr. 

2 — same 

1 — moderate 

6 — ^yes 

1—17%  less 

2—40%  less  ;2— 'ow 

I—    times 

2     no 

1  —  10%  less 

1— 33  i%  less  1— large 

1— 5i  times 

1—3  mos. 

1— don't 

2— fair 

1  — smaller 

1—30%  less  1 

1—5  times 

know 

1— same 

1-10  I2%less 
1 — same 

1— 6t    7mos. 
1—7  times 

I — fair  for  two  months,  then  slow 
until  late  spring.  No  good  bus- 
iness for  a  year 

1 — improvement  but  will  be  ^  year 

before  back  to  normal     '    ■ 

Middle  Atlantic— 

1—20%    more 

3 — increase 

1 0 — moderate 

1 — 6S  times 

1 — 8  times 

1 0 — moderate 

10— yes 

6 — good 

twenty-five  replies. 

1  — 15%   more 

2— 10%  less 

1 1— low 

2—6  times 

1— 34ida}'s 

12 — low 

6 — no 

1 — improved 

1  —  17%  less 

2— large 

1—67  days 

1 — 6.6  times 

1—45  days 

2— partiallv 

2 — same 

6—4  times 

2 — 6  times 

1—90  dara 

3 — don't 

1—10%  less 

2—22%  less 

2-fJir   " 

1—11%  less 

1—25%  less 

2—3  times 

3 — 4  times 

1—13%  less 

3—30%  less 

1 — 2  times 

1 — unchanged 
3 — slower    than 

local  labor  situation 

1—17%  less 

3— 40%  less 

now 

1—33%  less 

1—43%  less 

1—40%  less 

1—47%  less 

1 — 20%   greater 

1—53%  less 

3—50%  less 
1— 57S%  less 
1 — less 

than  now 
1— Twice  as 
great  as  now 

South  .\tlantic— five 

1—111%  less 

2—30%  less 

3 — moderate 

1 — same  as  last 

2 — 6  times 

5— low 

2 — yes 

1 — 40%  less 

1 — 40%  less 

2— low 

2     no 

good  spring  demand 
1 — improvement    with   spring  de- 

1—50% less 

I— 46i%  less 

1 — 3  times 

1—60%  less 

1—31  times 
1—2!  mos. 

pression 

East  north  central — 

1 — 44%  more 

I— 28%  less 

9 — moderate 

2— 10  times 

2 — 12  times 

3 — moderate 

6 — yes 

fifteen  replies 

1—20%  more 

1—331%  less 

5— low 

2 — •  6  times 

I — 10  times 

10— low 

8— no 

1 — same 

2—35%  less 

2 —  4  times 

3 —  6  times 

I— on  1917 

1— don't 

1 — large 

3— 40%  less 

2 —  3  times 

1—  4  times 

know 

2— 10%  less 

1—50%  less 

1 — -moderate 

3 — higher    than 

1— fair 

1—25%  less 

1—56%  less 

1 — slow 

now 

1—30%  less 

2—60%  less 

1—75%  of  a  year 

1—33%  less 

1—62%  less 
1—67%  less 
1 — smaller 

ago 

East  south  central — ■ 

1-25%  more 

1—25%  less 

4 — moderate 

1—12  times 

1—12  times 

Immoderate 

4— yes 

3 — steady  increase 

1—20%  less 

1— low' 

3 — low 

1 — improvement  shortly 

1 — same 

2—50%  less 

I— 1 5%  "under 

1 — 6  times 

know 

normal 

1—25%  under 

normal 

West  north  central— 

1 — 12%  more 

1 — same 

6 — moderate 

1 — ID  times 

1 — 10  times 

3 — moderate 

10— yes 

J— fair 

thirteen  replies 

1— better 

1—25%  less 

4— low 

1—  6  times 

1 —  8  times 

9— low 

4— slow  increase 

2— same 

1—30%  less 

3 — large 

2 —  5  times 

1 —  6  times 

1 — larger 

1— fair 

2—40%  less 

1 — 41  times 

1 — ■  5  times 

1—14%  less 

1—42%  less 

3 —  4  times 

1 — 4.8  times 

1— 209ile9« 

1—40-50% 

less 
3— 50<;/<,  less 
1—53%  less 
1— less 

1—21  times 
1 — 11  to  2  times 

1 —  4  times 
1—1-11  times 
1 — same  as  now 
1 — more  than 

2 — eihmI  biisinrjw  ahead 

I — poor 

West  south  central- 

2 — same 

I— 25%  less    1— m<xleratc 

1—7  times 

2—4  times 

1 — normal 

2— yes 

three  replies 

2—40%  less 

1 — low 
i  — normal 

1— 2 1  to  3  times 

1— low 
1—60  to  90 
days 

1— no 

1 — good 

1 — no  marked  improvement  until 
spring 

Mountain— mx  replies 

1  — lOto  15% 

1—27%  less 

3 — moderate 

1 — 4  times 

1 — 6  times 

2 — moderate 

more 

1-35  to  40?;, 

2 — large 

1 — 3  times 

2 — 4  times 

2— low 

i— 20%  less 
1—3241  lew 

less 

1— low 

1— 2J  times 

1—3  times 

1—60-90  days 

1—43%  leas 

1 — 2  times 

1—60  to  90  days 

1—50%  less 

1—45%  less 

1—60-90  days 

1—50^;,  less 

1 — 5  months 

Pacific  cowt- three  re- 

1-10% less 

I — better 

2 — moderat« 

1—7  times 

1—5  times 

1— moderate 

1— good 

plies 

1      40%  less 

1 -large 

1—3  times 

1 — 31  times 

1 — low 

1-50";  less   . 

1— UJdaya 

1— favora'  le 

1-20^-0  lower 

with  now 
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NEW  equipment  must  be  installed  to 
meet  the  fast  growing  demands  for 
energy.  Even  during  the  last  few  months 
of  so-called  depression  tJie  energy  con- 
sumption was  cnly  about  10  per  cent 
lower  than  the  consumption  of  1920  and 
was  higher  than  that  of  any  other  yecir 
Among  the  more  important  static: 
under  construction  are: 

A — The  South  Meadow  station  of  th«r 
Hartford  Electric  Light  Company.  The 
first  20,000-kva.  unit  will  probably  be  in 
operation    by    1922;    another   will    come 
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later.  Stone  &.  Webster  are  the  de- 
signers. 

B— 100,000-kw  Steel  Point  station  of 
United  Illuminating  Company,  Bridge- 
port, Conn.,  Westcott  &  Mapes,  designers. 

C — Hell  Gate  station  of  the  United 
Electric  Light  &  Power  Company,  rated 
at  280,000  kw.  .  Built  by  Thomas  E. 
Murray,  Inc. 

D— Big  Creek  No.  8  plant  of  the  South- 
ern California  Edison  Company,  22,500 
kw.  Structure  at  rear  is  for  220,000- 
volt  transformers,  oil  switches  and  buses. 

E — Station  of  the  Fitchburg  (Mass.) 
Gas  &  Electric  Company,  built  by 
Charles  H.  Tenney. 

F — 12,000-hp.  plant  of  San  Joaquin 
Light  &  Power  Corporation  on  Kern 
River. 
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Encouraging  Outlook  for  Construction 

Unprecedented  Requests  for  Estimates — Healthy  Recovery  of  Business,  However, 

Demands  Equalization  of  Liquidation  and  Settlement  of 

National  and  International  Problems 


HALF  MILLION  DOLLARS  IN  ELECTRICAL  EQUIPMENT  GOING  INTO  THIS  PLANT* 


G" 


RADUAL  increase  of  activity  in  consulting 
engineering  and  electrical  construction  is 
reported  by  various  prominent  engineering 
organizations  interviewed  by  the  Electrical 
World  recently,  and  most  of  them  are  of  the  opinion 
that  resumption  of  business  on  a  larger  scale  will  set  in 
as  soon  as  there  has  been  an  equalization  of  liquidation 
and  a  settlement  of  certain  national  and  international 
problems.  Some  of  the  large  houses  are  handling  close 
to  a  "normal"  pre-war  business,  but  40  to  50  per  cent  of 
normal  is  more  nearly  the  average.  Much  of  the  exist- 
ing business  is  coming  from  New  England  and  the 
Middle  Atlantic  States,  but  the  Middle  West  holds  forth 
great  prospects. 

Important  investigations  of  industrial  plant  econo- 
my are  under  way,  including  rehabilitation  work  in 
diversified  industries,  improved  power  distribution  and 
betterment  work  in  old  and  inefficient  hydraulic  gen- 
erating installations.  The  importance  of  improved 
illumination  is  also  receiving  broader  consideration, 
and  the  transformation  of  industrial  plants  designed 
for  war  service  and  often  built  under  great  stress  into 
layouts  suitable  for  peace-time  industries  is  occupying 
engineering  attention.  Little  complaint  of  collection 
conditions  is  heard  in  engineering  circles,  payment 
within  thirty  to  sixty  days  of  invoice  being  common. 

In  most  cases  it  appears  that  a  general  expansion 
of  engineering  work  accompanied  by  the  bringing  to  a 
head  of  many  projects  held  in  abeyance  will  take  place 
as  renewed  confidence  spreads  throughout  the  country. 
California  is  cited  by  one  engineer  as  an  example  of 
this.  Not  a  few  engineers  hold  that  prices  now  warrant 
going  ahead  with  long-deferred  work,  and  some  are 
thus  advising  clients.  Opinions  differ  as  to  whether 
materials  and  labor  will  fall  to  any  great  extent  below 
present  levels.  The  importance  of  deflation  is  almost 
unanimously  accepted.  Low  prices  are  essential  to 
business  recovery  and  marks-ups  tend  to  chill  buying 
interest. 

One  prominent  engineer  points  out  that  unskilled 
labor  on  some  inland  construction  work  away  from 
cities  has  now  reached  a  35-cent-per-hour  rate— a 
very  complete  index  of  liquidation.  Gradual  further 
reductions  in  wages  of  skilled  trades  are  expected  by 


several  engineers.  Almost  all  agree  that  labor  is  far 
more  efficient  than  a  year  or  two  ago  and  more  disposed 
to  appreciate  changed  conditions. 

It  should  be  encouraging  to  know  that  the  value+  of 
contracts  let  for  construction,  exclusive  of  industrial 
buildings  and  residences,  has  exceeded  the  1920  figures 
in  four  of  the  eight  months  past.  Furthermore,  statis- 
tics show  that  federal,  state  and  municipal  construction 
is  relatively  strong.  Most  of  the  projects  have  been  in 
the  nature  of  institutions  or  public  buildings,  such  as 
hotels,  schools,  hospitals  and  similar  structures.  It  is 
this  class  of  work  on  which  electrical  contractors  are 
now  chiefly  engaged.  While  the  building  constructors 
will  be  the  first  to  feel  new  activit>',  it  should  be  only  a 
short  time  before  the  electrical  contractors,  jobbers  and 
manufacturers  will  benefit. 

Although  activity  in  the  field  of  the  central-station 
company  may  be  spotty,  very  few  are  in  the  position  of 
being  overequipped,  so  that  when  the  process  of  business 
recovery  becomes  more  rapid  the  necessity  for  enforced 
extension,  development  and  rehabilitation  will  be  evident. 

Another  significant  fact  is  that  some  of  the  leading 
consulting  engineers  in  the  country  report  that  they  are 
receiving  an  unprecedented  number  of  requests  for  re- 
ports and  estimates  on  new  work.  If  business  conditions 
continue  to  improve,  which  most  observers  believe  is  the 
tendency  now,  the  estimates  that  consulting  engineers 
are  making  should  be  followed  by  construction  activity 
that  will  keep  every  one  busy. 

There  is  a  great  danger  that  these  signs  of  reviving 
business  will  make  many  "sit  tight"  and  cease  the  read- 
justment of  business  conditions  that  is  still  necessary 
if  a  permanent  healthy  growth  is  to  be  expected.  The 
present  situation  demands  a  revised  type  of  business 
thinking,  more  participation  in  the  settlement  of  na- 
tional and  international  problems,  a  recognition  of  some 
of  the  economic  laws  that  have  been  overlooked  in  the 
past,  and  a  willingness  to  take  a  loss  right  now  before 
any  more  time  passes  if  liquidation  in  the  particular 
business  conducted  has  not  gone  far  enough. 

An  analysis  of  the  figures  and  interviews  which  have 

•This  Is  the  Fisher  Body  Works  at  Cleveland,  Ohio.  The 
Thompson-St.irrett  Company  was  the  building:  constructor  ;>nd 
L,.   K.   Conistock  Installed   the  Hshtlnp. 

tSee  Table  I  on  pag«  723. 
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been  mentioned  disclose  some  interesting  facts.  For 
example,  the  value  of  industrial  construction  contracts 
let  for  the  last  eight  months  is  only  about  one-fifth  of 
that  for  the  same  period  of  1920,  although  the  ratio 
has  increased  to  nearly  one-third  recently  (see  Table  I). 
Dormancy  in  industrial  construction  is  not  surpris- 
ing because  the  enormous  expansion  of  some  plants 
during  the  war  has  left  them  overequipped  for  handling 
their  product  even  were  there  no  depression  now.  Fur- 
thermore, many  industries  which  expanded  only  nor- 
mally or  which  were  handicapped  in  making  necessary 
extensions  during  the  war  do  not  feel  inclined  to  make 
additions  now  that  demands  for  their  products  do  not 
require  it  and  since  money  rates  are  high.  However, 
the  latter  may  be  expected  to  build  as  soon  as  business 
conditions  improve  a  little  more,  and  the  overbuilt  group, 
which  were  mostly  equipped  for  special  work  like  muni- 
tions manufacture,  etc.,  will  have  to  adapt  their  plants 
to  new  purposes. 

While  the  statistics  on  contracts  let  and  the  reports 
by  consulting  engineers  of  unprecedented  calls  for  esti- 
mates indicate  that  better  business  is  coming,  certain 
conditions  still  exist  which  are  delaying  business  re- 
covery. If  they  are  not  generally  recognized  and  ad- 
justed, business  recoverj-  will  be  slow.  If  they  are  taken 
in  hand,  recovery  will  be  rapid.  Many  will  say  that  the 
principal  factors  are  labor  and  materials  expense,  ex- 


TABLE  I— VALUE  OF  CONSTRUCTION  CONTRACTS  I  ET  BETWEEN 
JAN.   I  AND  SEPT.  I  FOR  1920  AND  1921* 

(Only  that  class  of  construction  in  which  electrical  vrork  will  figure  prominently 
has  been  included.  Residence  construction  is  not  included.)  Roman  figures 
refer  to  1920,  boldface  figures  to  1921. 
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23 
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17,455,673 

20 
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61 
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69 
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3,590,617 

242 
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1  17 

4.43l.')76 
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27,8 

3i.402.2"0 
56,475.001 
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l.678.4<)<) 
1,355,545 

80 

Total. .    . 

.1920      371,159,543 

18.8 

452.271.626 

79 

22,783.451 

84 



1921        69,901.172 

358.472.805 

19.729,615 



•Based  on  data  compiled  by  the  Enoineerino  .Nei/'a-/?acor*f. 

cessive  money  rates,  freight  rates,  etc.  These  may  be 
the  immediate  things  involved,  but  they  are  so  inex- 
tricably tied  up  with  unchangeable  economic  laws  and 
national  and  international  affairs  that  they  cannot  be 
considered  by  themselves  in  looking  for  business  stim- 
ulus. Only  so  soon  as  the  majority  of  people  in  this 
country  recognize  this  fact  and  compel  others  to  do 
likewise  will  business  recovery  strike  a  healthy  pace. 

Obviously  prosperity  requires  that  the  average  citi- 
zen shall  have  an  income  which  will  provide  money  for 
all  his  necessary  requirements.  This  condition  cannot 
exist  if  the  earning  power  of  any  large  group  of  people 
goes  down  or  remains  constant  while  the  price  of  many 
required  commodities  goes  up  excessively  or  stays  at  a 
prohibitive  level.  In  such  a  case,  if  the  entire  income 
of  this  group  is  being  expended  for  necessities,  those 
who  compose  it  will  cut  down  on  the  use  of  commodities 
which  have  increased  excessively  in  price  and  the  pro- 
ducer of  those  commodities  will  suffer. 


Briefly,  this  is  the  situation  today.  If  the  prices  of 
commodities,  labor  and  money  in  a  normal  year  (say 
1913),  are  considered  as  100  per  cent  and  their  fluc- 
tuations since  that  time  are  plotted,  it  will  be  found 
■that  they  have  not  liquidated  to  within  the  same  per- 
centage of  normal.  By  July  1,  1921,  farm  products  had 
liquidated  to  within  8.9  per  cent  of  nonnal  (1913),  food 
within  17.1  per  cent,  metals  and  metal  products  within 
20.4  per  cent,  cloth  and  clothing  within  31.3  per  cent, 
and  miscellaneous  within  34.1  per  cent,  whereas  lumber 
and  building  materials  is  only  within  42.3  per  cent  of 
normal,  chemicals  and  drugs  within  43.5  per  cent,  fuel 
within  47.3  per  cent,  and  household  furnishings  within 
only  55.3  per  cent.  Thus  it  may  be  observed  that  the 
farmer,  who  has  liquidated  the  most,  does  not  have  the 
income  required  to  buy  commodities  which  have  not 
liquidated  so  much.  The  producer  of  cloth  and  clothing 
is  better  off  than  the  farmer,  but  he  has  liquidated  more 
than  the  producers  of  chemicals  and  drugs,  lumber  and 
building  materials  and  household  furnishings,  and  so  on. 

If  every  person  selling  serv-ice,  commodities  or  money 
will  take  the  foregoing  statement  of  conditions  into 
consideration  and  adjust  his  prices  accordingly,  he  will 
go  a  long  way  toward  establishing  better  business  for 
himself.  This  does  not  necessarily  mean  that  all  prices 
have  to  come  down.  Some  may  have  liquidated  enough 
already,  in  which  case  the  others  will  have  to  come 
down  to  meet  them,  or  it  may  be  that  some  have  liqui- 
dated too  much  and  must  raise  prices  to  meet  the  others. 
It  m.ay  mean  that  some  must  take  a  loss,  but  the  man 
who  knows  when  to  take  a  loss  and  who  acts  on  this 
knowledge  will  always  be  in  a  better  situation  than  one 
who  delays.  In  judging  how  much  to  liquidate  it  is 
considered  a  good  business  rule  by  engineers  who  have 
been  interviewed  in  the  preparation  of  this  article  to 
dispose  of  products  on  hand  at  a  price  which  will  net 
a  fair  profit  above  the  present  replacement  value.  The 
difference  between  this  revised  selling  price  and  the  one 
at  which  the  producer  would  like  to  sell  must  be  charged 
to  profit  and  loss  and  forgotten.    The  quicker  the  better. 

Business  Uncertainty  Demands  Settlement 
OF  National  Questions 

Aside  from  involving  the  economic  relations  just  set 
forth,  better  business  requires  that  the  existing  uncer- 
tainty in  the  minds  of  all  regarding  business  be  elimi- 
nated. Uncertainty  regarding  risk  is  one  cause  of 
high  money  rates.  It  is  the  cause  of  people  holding 
on  to  what  money  they  have.  It  is  the  cause  of  delayed 
industrial  building  where  the  companies  have  the  money 
available.  In  the  opinion  of  men  whom  the  Electrical 
World  has  interviewed  most  of  the  uncertainty  that 
exists  could  be  eliminated  if  certain  of  our  national 
and  international  problems  could  be  settled. 

For  example,  there  is  the  tax  problem.  The  excess- 
profits  tax,  income  supertaxes  and  tax-free  bonds  are 
taking  most  of  the  money  that  was  formerly  available 
for  reinvestment  in  engineering  undertakings.  Until 
taxes  are  modified  considerably  and  fewer  bonds  are 
issued  exempt  from  taxation,  financial  support  in  en- 
gineering undertakings  cannot  be  expected  from  the 
capitalists  who  have  and  always  must  be  depended  on 
for  the  bulk  of  the  money  required  for  new  undertakings. 

Then  there  is  the  tariff  situation.  Despite  the  fact 
that  many  of  the  men  interviewed  have  been  afliUiated 
with  the  Republican  party  for  years,  they  were  quite 
generally  in  favor  of  low  enough  import  tariffs  on 
foreign   commodities   which   we   need   to  enable  debtor 
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countries  to  sell  goods  here  and  in  that  way  establish 
credit  for  buying  our  products.  Only  in  this  way  can 
we  expect  to  develop  foreign  trade. 

Lack  of  decision  on  peace  terms  and  armament  and 
reckless  and  extravagant  expenditure  of  money  for  gov- 
ernment purposes  are  suggested  by  some  engineers  as 
other  deterrents  to  better  business.  Railroads  are  also 
inextricably  tied  up  in  the  prosperity  of  the  country. 
If  their  executives'  hands  are  unshackled  from  govern- 
ment restrictions  the  railroads  can  remedy  their  own 
troubles,  most  engineers  believe.  When  they  prosper, 
prosperity  will  be  passed  along  to  railroad  equipment 
and  steel  producers;  more  labor  will  be  employed  and 
more  money  will  be  put  into  circulation  to  produce  more 
wealth.  Hence  an  endless  chain  of  benefit  results  which 
will  stimulate  business  as  a  whole. 

Industrial  and  Pxjblic  Utility  Prosperity 
Must  Coexist 

Last  but  not  least,  the  prosperity  of  electric  service 
companies  must  be  assured  by  allowing  a  more  attrac- 
tive return  on  the  investment  in  order  to  allow  them 
to  pay  the  high  security  rates  demanded.  This  does  not 
necessarily  mean  higher  rates.  By  allowing  the  com- 
panies to  share  in  the  savings  effected  through  new 
economies  there  will  be  an  incentive  to  seek  new 
methods  of  economizing  where  there  was  no  incentive 
before  because  of  the  limited  rate  allowed  to  be  earned 
on  the  investment.  Through  increased  earning  power 
public  utilities  should  be  able  to  obtain  capital  more 
easily,  and  through  an  incentive  for  greater  economy 
they  should  be  able  to  pass  part  of  the  benefits  to  their 
customers  who  represent  industry. 

The  foregoing  outline  of  the  fundamental  require- 
ments for  better  business  is  based  on  views  expressed 
by  engineering  firms  such  as  Sanderson  &  Porter,  Hugh 
L.  Cooper,  the  Thompson-Starrett  Company,  the  J.  G. 
White  Engineering  Corporation,  Dwight  P.  Robinson  & 
Company,  Inc.,  L.  K.  Comstock,  Lockwood-Greene  & 
Company,  Peet  &  Powers,  H.  W.  Buck,  Westcott 
&  Mapes,  Inc.,  John  F.  Vaughan,  the  Harry  M.  Hope 
Engineering  Company,  Charles  H.  Tenney  &  Company, 
French  &  Hubbard,  Monks  &  Johnson,  and  Stone  & 
Webster.  Others  will  be  quoted  in  the  paragraphs  that 
follow : 

Utiuties  Must  Be  Ready  kor  Business  Recovery 
W.  S.  Barstow,  New  York — You  inquire  as  to  what  is  the 
matter  with  the  electrical  industry.  I  cannot  see  that  there 
is  anything  unu.sual  happening.  In  the  period  of  readjust- 
ment all  industries  must  adjust  themselves  to  normal  condi- 
tions The  electrical  industry  is  perhaps  the  least  affected 
becau.se  it  has  not  been  overdeveloped  and  its  field  is  con- 
stantly expanding  even  in  periods  of  depression.  What 
concerns  power  companies  at  this  time  is  to  know  what 
plans  can  be  carried  out  to  provide  for  the  large  demand 
upon  the  industry  which  will  surely  result  when  the  period 
of  readjustment  has  passed.  Although  the  demand  for 
power  in  some  cases  has  fallen  off,  the  customers  are  still 
connected  and  the  gradual  increase  of  the  new  business  is 
slowly  but  surely  using  up  spare  capacity,  so  that  when 
normal  times  come  and  general  business  revives,  a  period 
of  very  active  power  development  must  take  place.  It  is 
well  to  make  plans  now  to  anticipate  as  far  as  financial 
conditions  will  permit  future  demands  which  are  sure  to 
come  and  should  he  economically  supplied  when  the  time 
arrives. 

Col.  H.  M.  Byllesbv.  Chicago. — 1  recently  stated  to  a 
number  of  our  executives  and  securities  salesmen  that  the 
situation  with  respect  to  electric  light  and  power  companies 


was  the  best  I  had  ever  known  in  all  of  my  forty  years' 
connection  with  the  electrical  industry.  By  this  I  do  not 
mean  that  these  industries  are  reaping  undue  profits  or 
enjoying  a  sudden  flush  of  prosperity.  They  are  simply 
coming  into  their  rightful  position  as  vital  economic  instm- 
mentalities  rendering  indispensable  service  and  providing 
the  soundest  kind  of  investment  for  the  funds  of  capitalist 
and  wage  earner  alike.  The  people  generally  realize  these 
facts  now  as  never  before.  A  proper  conception  of  our 
obligations  and  duties  as  public  utility  operators  and  skill- 
ful, common-sense  management  are  all  that  are  necessary 
to  assure  prosperity  to  the  electrical  industry  for  many 
years  in  the  future. 

Construction  activities  will  proceed  at  a  pace  attuned  to 
the  relative  cost  of  new  money  and  the  price  of  materials 


TABLE  II— SOME  EXAMPLES  OF  ELECTRICAL  CON8TRDCTION 
UNDER  WAY  OR  COMPLETED  SINCE  OCT.  I.  1920 

POWER  PLANTS: 

300,000  hp.,  Cbippnwa-Queenston  plant.  Ilydro-Electric  Power  Comminioo 

of  Ontario 
280.000  kw..  Hell  Gate  station,  United  Electric  Light  &  Power  Company 
270,000  kva.  (ultimate)  Ruby  plant  on  Skapt  River,  city  of  Seattle 
180,000  kw.  Delaware,  Philadelphia  Electric  Company 
I  50,000  kw..  Big  Creek  No.  3,  Southern  California  Edison  Company 
120,000  kw.,  Westport,  ConsoUdated  Gas,  Electric  Light  &  Power  Compsny 
100,000  kw.,  Bridgeport.  (Conn.)  United  Illumioating  Company 
100,000  kw.,  Extension,  Niagara  Falls  Power  Company 
100.000  hp.  Coosa  River,  .Alabama  Power  Company 
60,000  kw.,  (300,000  kw.  ultimate)  Colfai,  Duquesne  Light  Company 
60.000  kw.,  (1 80.000  kw.  ultimate)  Calumet,  Commonwealth  Edison 
50,000  hp..  Kerckhoff,  Wan  Joatiuin  Light  &  Power  Corporation 
45,000  kva.,  unit  added.  Detroit  Edison  Company 
40,000  kw.,  Battle  Creek,  Consumers'  Power  Company 
40,000  kw.,  Great  Western  Power  Company 

40,000  kva.,  Meadow  Station,  Hartford  (Conn.)  Electric  Light  Company 
35,000  kva.,  city  of  Los  Angeles 
35,000  kw.,  $1,000,000  imrrovements  raise  rating  to  this  value,  Arkansis 

Valley  Railway,  Light  &  Power 
32,000  kw.,  Kern  River  No.  3.  Southern  California  Edison  Company 
30.000  kw.,  Dodge  Brothers,  cost  $3,500,000 
30,000  kw.,  unit  added,  Cincinnati  Gas  &  Electric  Company 
22,500  kw..  Big  Creek  No.  8,  Southern  California  Edison 
12,500  kw.,  Buttonwillow.  Cal..  San  Joaquin  Light  <t  Power  Corporation 
1 4, 500  hp.,  Washington  Water  Power  Company 
1 2,000  hp.,  Kern  River,  San  Joaquin  Light  &  Power  Corporation 
Columbus,  Delaware  &  Marion  Electric  Company,  $2,000,000  station 
Penn  Public  Service  Company,  station  at  Seward,  Pa. 
.•^earsbm-g,  Vt.,  plant  of  New  'England  Power  Company 
20,000-kw.  addition  to  plant  of  Edison  Gas  &  Electric  Companj-.   Ne» 

Bedford.  Mass. 
Salem,  (Mass.)  Electric  Lighting  Company  enlarging  plant 
5.000  kva.,  addition.  Eastern  Texas  Electric  Company 

SUBSTATIONS: 

San  Joaquin  Light  ifc  Power  Corporation 

Duquesne  Light  Company,  Rttshurgli.  Pa. 

2,400-kw.  rotary-converter  mibstation.  United  Railroads,  San  Franciw' 

TR.\NSMISSION  LINES: 

186-mile,  165,000-volt  line.  Great  Western  Power  Company 
195-niile,  220,000-volt  line.  Southern  California  Edison  Company 
20-mile.  33,000-volt  line,  .Arkansas  Light  &  Power  Company 

STfUCET  AND  PARK  LIGHTING: 

Street  Lighting,  Lima.  Ohio,  $130,000 
Street  lighting.  Twin  Falls,  Idaho 
Park  lighting,  Cleveland,  Ohio 

INDUSTRIAL  PLANTS:  . 

Great  Falls  Manufacturing  Company,  Somersworlh,  N.  II.,  840  looms  and 
55,000  spindles,  Lockwood,  Greene  &  Company 

Westinghouse  Lump  Company  and  factorj',  Indianapolis,  Ind.,  Dwigfat  P. 
Robinson  &  Company,  Inc. 

Fisher  Body  Plant,  Cleveland,  Ohio.  $500,000  of  electrical  equipment,  part 
of  which  "w.is  'nstalled  by  L.  K.  Comstock 

Kellcy  Tire  &  Rubber  Company,  New  Haven,  Conn.,  Monks  *  Jobnsoo. 
Engineers  . 

United  Enameled  Ware  Company,  Cliattanooga,  Tenn.,  $100,000  m  me- 
chanical and  electrical  equipment.  Dwight  P.  Robinson  i  Company.  Inc. 

Mississippi  Glass  Company.  Floreffe,  Pa.,  extension  with  $100,000  m  me- 
chanical equipment  instilled  by  Dwight  P.  Robinson  A-  Company.  Inc. 

Corning  (N.  Y.)  Glass  Company,  $200,000  in  mechanical  equipment  put  m 
by  rSvight  P.  Robinson  &  Company,  Inc. 


and  labor.  The  growing  demands  for  additional  service 
make  imp.u'ative  a  certain  amount  of  extensions  and  im- 
provements. Many  of  these  cannot  be  pos*^poned.  There 
is  a  vast  quantity  of  work  ahead  f  .^r  all  connected  with  the 
electrical  industry,  and  as  interest  rates  and  commodity 
prices  more  nearly  approximate  a  long  time  average,  the 
greater  will  be  the  new  construction  placed  under  way. 

The  further  pronounced  developn'ent  of  the  electric  light 
and  power  and  gas  companies  which  is  now  assured  has 
been  the  result — and,  to  a  far  larger  extent  than  the  casual 
observer  appreciates,  the  solution — of  the  equity  financing 
of  these  corporations,  which  has  been  so  markedly  carried 
forward  by  the  various  subsidiaries  of  our  general  organi- 
zation, and  which  is  likewise,  wth  equally  marked  success. 
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being  carried  forward  by  other  large  holding  operating  com- 
panies. 

NORWOOD-NooNAN  COMPANY,  CHICAGO. — There  are  three 
classes  of  construction  work  that  must  be  considered  at  the 
present  time.  General  industries  were  subject  to  forced 
development  during  the  war  and  to  some  extent  at  least 
suffered  from  overdevelopment.  From  these  industries, 
with  the  possible  exception  of  the  cement  industry,  no  con- 
struction work  can  be  expected  until  the  recovery  in  business 
conditions  allows  them  to  catch  up  with  their  development. 
The  second  class,  including  railroads,  municipalities  and 
industries  not  allied  with  war  activities,  suffered  a  stoppage 
of  its  normal  development  during  the  war.  As  a  result  it  is 
short  of  facilities  and  will  proceed  with  construction  work 
as  soon  as  prices  reach  a  stable  condition  and  in  many  cases 
even  before  that  time,  because  facilities  are  now  inadequate 
and  the  cost  of  construction  will  be  a  minor  consideration. 
The  third  class  is  the  purely  speculative  building  project. 
This  will  probably  not  recover  until  prices  have  gone  to  the 
lowest  possible  level,  since  profits  depend  on  the  possibility 
of  building  at  the  lowest  possible  costs.  Conditions  are  now 
at  the  point  where  there  is  a  marked  awakening  of  interest 

TABLE  III— WHERE  SOME  ENGINEERS  CONSIDER  FURTHER 
ADJUSTMENTS  ARE  NECESSARY 


Remark 

Opinion  of 

Retail  and  semi-retail  prices  in  brick, 
lumber  and  cement,   building  trade 
labor  and  common  labor  should  suffer 
a  reduction  of  at  least  $2  per  day. 
Cost  of  building    still    30    per  cent 
higher  than  in  1 9 1 6 

R.  D.  Coombs.  New  York 

Labor  is  33i  per  cent  too  high  yet 

W.  S.  Berrj',  San  Francisco 

Skilled  labor  is  1 0  to  15  per  cent  too  high 

Barney  &  Ahleia,  New  York 

Building  materials  and  machinery 

H.  W.  Buck,  New  York 

Skilled  mechanics  and  materials 

.\berthaw  Construction  Co.,  Boston 

Oo  no*  beliere  that  prices  of  labor  and 
maUriai  stand  in  ufay  of  development 

Huntington  &  Guerry 

Timber,  cement  and  construction  labor 
is  25  per  cent  too  high 

Holbrook,  Cabot  &  Rollins,  Boston 

Electrical  equipment,  freight  rates  and 
attitude  of  labor 

Soofield  Engineering  Company, 
Philadelphia 

Cement  and  freight  rates 

J.  W.  Fraser  &  Co..  Charlotte.  N.  C. 

Cement  and  freight  rates,  but  not  at 

expense  of  service 
Skilled  labor  25  per  cent  too  high 

C.  A.  Mees,  Charlotte,  N.  C. 

Skilled  labor  snould  get  within  25  per 
cent  of  pre-war  price 

G.  S.  Williams,  Ann  Arbor,  Mich. 

Freight   rates,   labor,   steam   and    hy- 
draulic machinery 

C.O.Lenz,  New  York 

in  the  second  class,  and  we  look  for  a  steady  upward  trend 
in  the  construction  work  to  supply  needed  facilities.  The 
price  stabilization  needed  to  start  this  movement  is  fairly 
well  established,  though  there  are  many  items  that  will  have 
lo  drop  in  price  and  a  new  demand  be  created  before  a  boom 
of  the  old-time  type  can  be  expected.  As  a  consequence  the 
recovery  will  be  slow  but  all  the  more  healthy  because  of 
its  slowness. 

Huntington  &  Gierrv,  Greenville,  S.  C. — We  have 
pending  contracts  awaiting  improved  conditions  to  the 
amount  of  possibly  $80,000  or  $100,000.  We  do  not  believe 
that  prices  of  labor  and  material  are  at  present  standing  in 
the  way  of  the  development  of  our  business  Our  indus- 
trial work,  which  comprises  the  larger  part  of  our  business, 
is  almost  entirely  with  the  textile  mills.  These  mills  are, 
as  most  people  know,  one  of  the  basic  industries  of  the  coun- 
try, and  further  investment  by  them  depends  upon  the  im- 
provement of  their  market.  The  improvement  of  our  local 
business  depends,  of  course,  upon  the  improvement  of  local 
conditions,  which  down  here  is  largely  a  matter  of  the  price 
of  cotton.  Since  cotton  has  advanced  strongly  in  the  last 
month,  we  have  noticed  an  improvement,  but  we  do  not 
expect  entirely  satisfactory  business  conditions  until  more 
cotton  is  sold  and  the  market  therefor  becomes  stable. 

We  have  no  particular  suggestion  to  make  for  helping  the 
recovery  of  business  by  the  electrical  industry  beyond  join- 
ing in   the  efforts   that  are  being  made   by   all   substantial 


business  interests  at  the  present  time  to  bring  about  mutual 
confidence  and  stabilize  market  and  labor  conditions. 

Piedmont  Electric  Company,  Asheville,  N.  C. — Frankly 
we  don't  believe  there  is  any  such  animal  as  "normal  busi- 
nesfe."  What  might  be  normal  toiiay  would  be  abnormal 
next  year  or  vice  versa,  and  we  have  already  had  too  much 
looking  back  when  all  of  our  business  lies  now  ahead  of  us. 
Let  us  cut  out  this  habit,  which  is  so  closely  related  to  the 
trouble  Lot's  wife  had.  for,  if  persisted  in,  it  vrill  surely 
leave  a  salty  taste  with  us. 

The  progress  of  electrical  work  is  so  interconnected  with 
other  businesses  that  the  electrical  business  cannot 
separately  and  independently  of  those  related  businesses 
speed  up  on  its  own  account.  We  have  in  mind  general 
construction,  building  and  increased  housing  facilities,  all 
of  which  have  a  direct  bearing  on  the  speeding  up  of  elec- 
trical business  in  general. 

Through  the  section  of  the  country  we  operate  in,  the 
Carolinas,  the  price  of  cotton  has  had  a  debilitating  effect 
on  all  business,  but  with  the  advance  in  price  on  account  of 
the  short  crop  confidence  will  be  restored,  and  that  means 
a  general  speeding  up  of  all  business. 

Your  question  as  to  what  legislative  action  could  help 
the  electrical  business  causes  me  to  suggest  that  our  various 
states  should  enact  laws  that  would  conserve  the  use  of 
electrical  power  in  the  state  wherein  it  is  developed,  for 
nothing  in  our  opinion  will  assist  more  in  rapidly  building 
up  any  state  as  hydro-electrical  developments,  making  avail- 
able a  continuous  source  of  power  at  a  low  rate. 

To  help  the  electrical  business  in  general  under  present 
conditions,  we  could  suggest  nothing  better  than  that  we 
revise  our  ideas  of  selling;  in  other  words,  project  our 
thoughts  beyond  the  mere  materials  that  we  sell  to  the 
advantages  that  would  be  obtained  by  the  purchase  and 
assembling  of  those  materials.  We  are  confident  that  if 
every  man  in  the  electrical  business  or  having  any  con- 
nection with  it  would  at  this  time  think  how  he  could  help 
his  customer  in  his  business  by  having  him  utilize  electricity^ 
there  would  be  a  revival  of  buying  in  many  lines  which  are 
now  uselessly  waiting  for  the  buyer  to  come  and  ask  for 
service. 

Mees  &  Mees,  Charlotte,  X.  C. — The  following  sub- 
jects need  attention: 

FiiMiicUd. — The  hoarding  of  gold  and  the  consequent 
maintenance  of  high  prices  for  money  should  be  stopped. 
Confidence  will  not  return  as  it  should  as  long  as  business 
feels  that  the  Federal  Reserve  Board  may  again  at  any 
time  inflict  its  deflation  policies  on  those  who  assume  the 
legitimate  risks  without  which  no  progress  can  be  made. 
This  is  of  paramount  importance. 

Legislative. — We  have  still  too  much  government  inter- 
ference of  the  unintelligent  variety.  All  com.petitive  govern- 
mental activities  should  be  stopped.  Governmental  economy 
is  essential.     Excess-profits  taxes  should  be  revoked. 

Labor.- — The  restrictive  practices  of  organized  labor  as  to- 
output  and  segregation  of  duties  must  he  stopped.  The  open 
shop  is  the  answer.  This  comes  next  in  importance.  Indi- 
vidual, efficient  productivity  alone  will  bring  the  world  out 
of  chaos. 

Tariff. — A  high  protective  tariff  will  help  80  per  cent 
of  the  nation's  business  even  though  it  reacts  against  the 
20  per  cent  of  export  business. 

Every  member  of  Congress  should  be  informed  of  these 
demands  in  language  which  he  understands  to  the  end  that 
in  self-preservation  he  will  espouse  these  requests. 

J.  W.  Fraser  &  Company,  Charlotte,  N.  C.  —  About 
twelve  mills,  mostly  new,  have  been  completed  in  which 
motors,  transformers,  switches  and  motor-driven  fire  pumps 
are  used.  The  owners  'of  small  water  powers  in  a  good 
many  cases  are  considering  development,  and  the  owners 
of  small  powers  which  were  developed  a  good  many  years 
ago  are  considering  the  advisability  of  rehabilitating  these 
powers  in  such  a  way  as  to  get  thr  maximum  power  avail- 
able. In  old  plants  wheels  of  incflViont  design  are  being 
replaced  by  new  wheels  of  more  cfTiciont  type 

Our  business  is  nearly  all  with  cotton  mills  and  power 
companies.  Of  cour.se,  we  get  perhaps  2.5  per  cent  from 
other  .sources,  but  when  cotton-mill  business  is  bad  virtuallv 
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everything  else  is  inactive  down  here.  If  the  price  of  cotton 
would  stay  steady,  say,  at  about  20  cents,  we  believe  that  the 
business  depression  in  this  section  of  the  country  would  be 
at  an  end.  I  feel  sure  that  the  cotton  mills  would  soon  start 
to  make  extensions  and  that  quite  a  number  of  mills  which 
have  been  under  contemplation  would  be  built  immediately. 

Business  Depression    Has   Passed   the  Peak 

Frank  F.  Fowle,  Chicago — Appraisal  of  the  present 
condition  and  trend  of  business  as  a  whole  is  productive  of 
an  optimistic  feelinp;  that  the  worst  phase  of  depression  is 
probably  over  and  from  now  on  there  are  excellent  pros- 
pects of  a  slow  but  healthy  resumption  of  activity.  The 
necessary  liquidation  in  labor  and  materials  which  always 
succeeds  a  period  of  general  inflation — in  the  last  instance 
the  most  excessive  by  far  we  have  ever  known — is  usually 
accompanied  by  the  severe  shocks  to  the  general  business 
structure  that  characterize  every  cycle  of  prosperity  and 
depression.  In  most  lines  of  business  this  dip  in  the  cycle 
seems  to  be  past,  although  the  railroads  and  some  of  the 
buililing  trades  possibly  constitute  an  exception.     In  other 


lines,  particularly  the  steel  industry,  there  are  signs  of 
leturning  demand  and  activity.  The  oil  and  automotive 
industries  are  also  exhibiting  signs  of  recuperation.  High- 
grade  bonds  and  notes  are  stiffening  in  price,  and  the 
accompanying  decline  of  the  recent  exceptional  interest  yields 
is  a  very  healthy  sign.  Non-employment  continues  to  be 
prevalent,  but  can  be  reduced  by  a  general  return  of  labor 
to  its  pre-war  occupations,  as  well  as  increased  demand 
resulting  from  more  normal  wage  scales  and  the  renewed 
flow  of  capital  into  new  enterprises  and  extensions.  Public 
utilities  will  inevitably  i-eflect  the  improved  tone  of  business 
in  general.  What  the  country  needs  as  almost  never  before 
is  a  stanch  faith  in  the  return  of  prosperity,  such  as 
Iierhaps  we  have  lacked  the  courage  to  conceive,  and  a 
general  willingness  on  all  sides  to  make  the  temporary 
sacrifices  in  luxury  or  scale  of  living  necessary  to  insure 
its  early  realization.  No  one  can  reasonably  doubt  that  the 
worldwide  destruction  of  man-power  and  wealth  in  the  great 
war  must  be  made  up  again  by  hard  work  and  plenty  of 
it,  with  generous  reward  for  all  who  have  the  vision  to 
comprehend   the   situation   and    do   their   part. 


Actual  1921  Additions  to  Systems  Will 
Total  $214,818,000 


"Electrical  World"  Survey  Indicates  that  Actual  Expenditures  for  System 
Extensions  of  Electric  Light  and  Power  Companies  During  1921  Will  Be 
95.8  per  Cent  of  the  Aggregate  Estimates  Made  at  the  Beginning  of  the  Year 


re 


^ESULTS  of  a  survey  just  completed  by  the 
Electrical  World  covering  the  electric 
light  and  power  industry  indicate  that  the 
•system  extensions  proposed  for  the  year  1921 
will  in  the  aggregate  come  within  4.8  per  cent  of  reali- 
zation. In  the  May  28  issue  of  the  Electric.\l  World 
were  published  the  results  of  a  similar  survey  to  a.scer- 
tain  the  estimated  or  proposed  extensions  to  generating 
plants  and  transmission  and  distribution  systems  during 
1921.  This  survey  indicated  that  $225,770,000  would 
be  spent  by  the  electric  light  and  power  industry  if 
the  new  construction  plans  for  the  year  were  carried  to 
completion.  Since  these  estimates  for  the  year  were 
published  the  industries  of  the  country  have  passed 
through  the  most  severe  depression  on  record.  Pro- 
posed additions  for  1921  have  "gone  by  the  board"  and 
in  their  place  have  come  curtailments  of  all  kinds. 

Although  few  central-station  companies  have  reported 
that  only  a  small  proportion  of  their  extensions  con- 
templated  for   1921   will    materialize,    the   majority    of 


others  have  reported  expenditures  considerably  in  excess 
of  those  estimated  at  the  opening  of  the  year.  lu 
the  aggregate  the  returns  indicated  that  the  expendi- 
tures of  the  electric  light  and  pow-er  companies  for 
actual  extensions  to  their  systems  during  1921  would 
fall  about  4.8  per  cent  below  the  proposed  expenditures. 

Taking  the  United  States  as  a  whole,  the  item  of 
"transmission  systems"  shows  an  increase  over  the 
proposed  expenditures  for  1921  of  8  per  cent.  The 
total  of  $60,067,000  for  transmission  systems  is 
$4,385,000  in  excess  of  the  value  of  the  proposed  exten- 
sions for  the  year.  Steam-electric  generating-plant 
extensions  will  total  $49,858,000,  or  $528,000  below  the 
value  of  the  proposed  extensions.  Hydro-electric  gene- 
rating plant  additions  will  amount  to  $45,808,000,  which 
is  a  decrease  of  $7,941,000.  The  value  of  additions  to 
all  distribution  systems  is  $59,077,000,  or  $6,875,000 
below  the  proposed  additions  for  the  year. 

Steam  electric  plant  additions  in  the  Middle  Atlantic 
States   will   exceed    the   proposed   additions   by   62   per 


value  of  proposed  and  actual  additions  to  all  central  generating  and  distributing  systems  during  1921  AS 

ESTIMATED  BY  THE  "ELECTRICAL  WOULD" 

Steam-Electric  Generating  Hydro-Electric  Generating  Total  Value  of  .411  Additions 
Plants— — -~             Plants -^           Transmission  Sj-stema  Dbtribution  S>'stems       Completed  Dunns  1921 
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United  States  and  Sections           U<'?.              ><C.  '2<P.              ><D               a-i:Js               XQ  K<S  XQ               i—                <!J— 

New  England $7,980,000       $8,085,000  $1,480,000       $1,480,000          $802,000       $1,440,000  $2,283,000  $2,62'>,000     $12,545,000     $l},634,000 

Middle  Atlantic 6,480,000       10,430,000  773,000        2,458,000       10,080,000        8,240,000  9,620,000  8.374,000       26,053.000       29,502,000 

South  Atlantic 5,110,000         5,004,000     .                        6,650,000         6,197,000  3,560,000  3,570.000       15,320.000       14.771,000 

North  Central 27,000,000      22,020,000  2,340,000        2,680,000      21,950,000       20,510.000  27,720,000  22,600.000       70.010.000      67,000,000 

South  Central 1,030,000         1,920,000  1,110,000         1,110,000         1,800,000        2,230,000  1,290,000  2,220,000         5.230.000         7,480,000 

Mountain 75,000             72,000  46,000              58,000     79,000  117,000            200.000            247.000 

Pacific 2,712,000        2,327,000  48,000.000       38,030,000       14,400,000       21,450,000  21,400,000  19,477.000      86.512.000      81,284,000 

I'nitcd  States $50,387,000     $49,858,000  $53,749,000    $43,808,000    $55,682,000      $60,067,000  $65,952,000  $59,077,000  $225,770,000  $214,818,000 
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cent,  while  in  the 
North  Central 
States  the  actual 
additions  will  be 
15  per  cent  below 
the  proposed  ad- 
ditions. In  other 
sections  of  the 
country  it  appears 
that  additions  to 
steam  -  electric 
generating  plants 
will  be  very  close 
to  the  additions 
proposed  at  the 
beginning  of  the 
year.  The  large 
decrease  below 
the  proposed  ad- 
ditions to  hydro- 
electric plants  is 
confined  almost 
exclusively  to  the 
Pacific  States  and 
is  due  in  large 
part  to  an  over- 
estimate of  the 
additions  to  be 
completed   during 

the  year  by  one  of  the  larger  companies  of  that  section. 
In  the  Middle  Atlantic  States,  on  the  other  hand,  the 
proposed  additions  will  be  exceeded  by  almost  $2,000,000. 
Actual  additions  to  the  transmission  systems  of  the 
Pacific  States  during  1921  will  exceed  the  proposed  addi- 
tions by  $7,000,000,  other  sections  keeping  fairly  close 
to  that  proposed  at  the  opening  of  the  year. 
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ACTUAL  ADDITIONS   ONLY   SLIGHTLY 

BELOW   PROPOSED    ADDITIONS 

IN  ALL  SECTIONS 


HOW   THE  ELECTRIC  LIGHT  AND  POWER  "EXTENSIONS  DOLLAR" 
IS  BEING  DISTRIBUTED  IN   1921 

Large  curtailments  in  the  proposed  additions  to  dis- 
tribution system.^  were  reported  by  several  companies 
in  both  the  North  Central  and  the  Pacific  States,  but 
these   were   partially    overcome    in    the    aggregate    by 


expenditures  in  excess  of  those  proposed  by  companies 
in  some  of  the  other  sections. 

Taken  as  a  barometer  of  activity  within  the  electric 
light  and  power  industry,  these  figures  point  in  no 
uncertain  manner  to  much  larger  things  in  the  future. 
The  figure  of  $214,818,000  expended  for  system  addi- 
tions means  that  approximately  $400,000,000  more  will 
be  called  for  in  sei-\'ice  appliances.  If  these  things 
can  be  accomplished  during  a  period  of  unprecedented 
industrial  and  business  depression  and  a  period  of 
greatly  restricted  buying  power,  the  future  of  electric 
public  utilities  when  conditions  return  to  normal  cannot 
help  to  show  a  development  exceeding  by  far  that  of 
any  period  in  the  cast. 


Proposed  Plants  Would  Complete 
Development  of  Bear  River 

AN  ANALYSIS  of  the  data  submitted  by  the  Utah 
L\.  Power  «&  Light  Company  in  connection  with  its 
project  on  Bear  River  in  Idaho  has  been  made  by  the 
engineers  of  the  Federal  Power  Commission.  The 
Commission  recently  granted  a  preliminary  permit  to 
the  company  for  the  development  of  four  power  sites  on 
Bear  River.  These  sites  when  developed  as  pi'oposed  by  ' 
the  permittee  will  complete  the  utilization  of  Bear  River 
for  power  purposes  at  all  practicable  points  from  Bear 
Lake  to  Great  Salt  Lake,  into  which  the  river  empties. 
The  river  then  will  be  one  of  the  most  completely  util- 
ized streams  in  the  West  for  power  purposes  as  well 
as  irrigation. 

The  present  power  developments  of  the  Utah  Power 
&  Light  Company  on  Bear  River  are  four  in  number — 
the  Grace  plant,  about  12  miles  below  Soda  Point,  hav- 
ing a  capacity  of  3-5,000  kw. ;  immediately  below  this 
lies  the  Cove  plant,  with  7,500  kw.,  and  joining  this, 
just  below,  the  Oneida  plant,  with  an  installed  capacity 
of  30,000  kw.,  while  further  dowii  the  river  and  below 
the  Logan  Valley  is  the  Wheelon  plant,  with  7,125  kw. 

Of  the  four  locations  for  which  the  company  wa» 
granted  preliminary  permits  two  lie  above  the  Grace 
plant  and  two  below  the  Oneida  plant.  The  two  upper 
sites.  Soda  Point  and  Lava,  will  have  effective  heads 
of  75  ft.  and  85  ft.  respectively,  and  each  will  have  a 
primary  capacity  of  about  4,700  kw.  The  dams  erected 
at  these  two  points,  and  especially  the  one  at  Soda 
Point,  will  furnish  storage  facilities  that  will  make  it 
possible  to  regulate  the  daily  fluctuations  in  power  and 
irrigation  demand.  The  other  two  locations  under 
permit  are  the  so-called  Narrows  and  Mink  sites,  which 
lie  immediately  below  the  Oneida  power  plant  and  will 
utilize  all  the  available  fall  between  that  plant  and  the 
head  of  the  Logan  Valley.  These  points  will  have  a 
primary  capacity  of  about  3,100  kw.  and  4,200  kw. 
respectively.  The  reservoirs  behind  these  dams  will 
also  be  of  suflicient  capacity  to  supply  the  daily  fluctu- 
ations in  power  and  irrigation  demand.  Thus,  within 
a  short  distance,  Bear  River  will  eventually  have  six 
small  regulating  reservoirs — the  Grace  and  Oneida 
ponds   in   addition   to   the   four  above   named. 

The  four  new  power  sites  will  therefore  add  21,500  hp. 
to  the  generating  capacity  of  the  company's  system, 
which  at  the  present  time  has  a  hydro-electric  capacity 
of  about  IfiS.OOO  hp.  They  will  be  connected  with  the 
main  transmission  .systems  now  operating  at  130,000 
volts,  extending  from  the  CJrace  plant  in  Idaho  to  Salt 
Lake  City,  Utah,  a  distance  of  134  miles. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Relation  Between  Street  Lighting  and  Crime 

To  tilt'  L'ditoif;  of  the  ELECTRICAL  WORLD: 

Early  in  the  year  1916  a  high-intensity  ornamental 
lighting  system  was  installed  on  the  more  important 
streets  in  the  business  section  of  Cleveland.  This  in- 
stallation consisted  of  ornamental  lanterns  equipped 
with  1,000-cp.  and  1,500-cp.  tungsten  lamps,  spaced  80  ft. 
to  90  ft.  apart  on  each  side  of  the  street.  The  original 
installation  included  approximately  600  posts  and  cov- 
ered what  came  to  be  known  as  the  "white  way"  district 
—a  total  of  about  o  miles  out  of  about  600  miles  of 
paved  street  in  the  city. 

There  were  two  principal  motives  which  led  to  the 
installation — first,  the  desire  to  benefit  trade  in  the 
business  district,  and,  second,  to  facilitate  the  handling 
of  the  increasingly  dense  vehicular  traffic.  The  possible 
effect  of  the  improved  illumination  in  reducing  crime 
was  scarcely  considered,  for  the  e.xisting  system  of  light- 
ing with  arc  lamps  was  as  good  as  that  which  obtained 
in  the  rest  of  the  city,  and  one  seldom  looks  upon  the 
business  district  as  a  crime  center.  However,  the  wide- 
spi'ead  increase  in  such  crimes  as  assaults,  hold-ups  and 
automobile  stealing  in  the  past  few  years  has  focused 
attention  upon  these  matters,  and  it  was  this  that  led 
to  a  survey  of  the  street  crime  situation  in  Cleveland 
covering  both  the  city  as  a  whole  and  the  "white  way" 
di.strict.  More  than  1,000  cases  of  hold-up,  assault  to 
rob,  burglary  (stores  entered  from  front),  automobile 
stealing,  pocket  picking,  etc.,  were  included  in  this  study 
of  the  Police  Department  records. 

The  first  important  point  brought  out  was  that  more 
than  90  per  cent  of  all  such  crimes  took  place  after  dark; 
the  second  was  that  before  the  new  lighting  was   in- 


COMPARISON  OF  CRIMES  COMMITTED  IN  "WHITE  WAY"  AND  IN 
OUTSIDE   DISTRICT 

^- .All  Street  Crimes ■ Major  Street  Crimes ■ 

Outside  "White     Inside  "White  Outside  "White    Inside  "White 

Way"  District     Way"  District  Way"  District     Way"  Dbtrict 

1915 350                          73  222                          32 


and  that  crime  was  increasing  by  leaps  and  bounds  in 
all  sections  of  the  country.  In  Cleveland  in  the  areas 
outside  of  the  "white  way"  district  street  crimes  com- 
mitted after  dark  increased  54  per  cent  over  191.5. 
while  crimes  on  the  "white  way"  actually  decreased 
8  per  cent  in  comparison  with  1915.  The  accompanying 
table  giving  a  summary  of  the  data  obtained  is  of  spe- 
cial interest,  for  it  shows  very  clearly  the  trend  toward 
bolder  and  more  serious  crimes  during  1916.  As  a 
matter  of  fact,  the  minor  offences — larceny  and  pocket 
picking,  etc. — actually  decreased  during  the  period  when 
the  major  crimes  nearly  doubled. 

Limiting  the  comparison  to  major  crimes — burglarj-, 
assault  to  rob,  hold-up  and  automobile  stealing — the 
tomparison  between  the  "white  way"  and  the  outside 
district  changes  very  little.  These  major  crimes  in- 
creased 95  per  cent  in  all  of  the  outside  territory;  the>- 
increased  but  15  per  cent  in  the  downtown  section.  To 
put  it  another  way,  crimes  in  the  business  section  of 
Cleveland  in  the  year  1916  were  little  more  than  one- 
half — to  be  exact,  59  per  cent — of  what  we  might  well 
have  expected  had  no  change  been  made  in  the  lighting. 

In  connection  with  the  survey  the  engineering  depart- 
ment wishes  to  acknowledge  its  indebtedness  to  the 
police  department  of  the  city  of  Cleveland,  and  par- 
ticularly to  Chief  Frank  W.  Smith,  through  whose 
courtesy  this  survey  was  made  po.ssible. 
National  Lamp  Works  of  Ward  Harrison. 

General  Electric  Company,  Illuminating  Engineer. 

Xela  Park,  Cleveland. 


1916 539  67  434  37 

Per  cent  change,  Increase  54,  Decrease,  8,  Increase,  95,  Increase  15 

stalled  seventeen  out  of  every  hundred  of  the.se  street 
crimes  were  committed  in  the  .small  downtown  area 
designated  as  the  "white  way"  district,  which  embraced 
less  than  1  per  cent  of  the  street  mileage  of  the  city. 
Third,  and  most  important,  street  crimes  committed 
after  dark  during  the  months  of  October,  November 
and  December  of  the  year  1916.  after  the  new  lighting 
was  installed,  were  compared  with  the  corresponding 
months  of  the  previous  year  so  that  the  possible  effect 
of  the  increased  lighting  as  a  deterrent  to  crime  might 
be  determined.  In  this  connection  it  will  be  recalled 
that  1916  saw  the  virtual  beginning  of  the  crime  wave 


Electrical  Engineering  Cannot  Be  Learned 
in  Ten  Weeks 

To  the  Editors  of  the  Electrical  Woeld: 

I  should  like  to  call  your  attention  to  what  I  consider 
of  utmost  importance,  namely,  suppression  of  the 
"fakerj"  that  has  sprung  into  being,  especially  during 
the  last  two  years,  regarding  electrical  engineering. 
All  electrical  engineers,  of  course,  know  that  their  pro- 
fession must  be  learned  either  in  college,  supplemented 
by  practical  experience,  or,  as  many  have  learned  it,  by 
extensive  practical  experience  alone.  In  either  case 
it  takes  "years,"  not  months,  weeks  or  days,  to  become 
expert  in  any  of  the  divei-sified  forms  of  electrical  en- 
gineering. None  the  less,  many  magazines,  technical, 
farm  or  popular,  usually  contain  one  or  more  "ads," 
emb'.azoned  with  a  picture  of  Niagara's  turbine  alter- 
nators or  similar  views,  stating  that  wonderful  salaries 
can  be  made  in  electrical  engineering  simply  by  taking 
So  and  so's  "practical  course"  i minus  mathematics)  of 
a  few  weeks'  duration. 

The  writer  took  a  course  in  an  Eastern  school  of 
engineering  with  all  of  the  "hard  stuff"  that  some 
advertisers  say  is  omitted  in  their  courses  and  has  had 
over  six  years'  field  work  besides.  Still,  he  is  not  yet 
drawing  down  "$10,000  per"  or  anything  near  it, 
although  such  sa'.ai'ies  are  commonplace  in  the  "Prom- 
ised Land"  portrayed  to  the  innocent  beginners.  Men 
like  Dr.  C.  P.  Steinmetz  of  the  General  Electric  Com- 
pany and  B.  G.  Lamme  of  the  Westinghouse  Electric  & 
Manufacturing  Company  doubtless  draw  large  salaries; 
but  genius  like  theirs  doesn't  come  from  correspondence 
courses  of  ten  weeks'  duration.  I  have  great  respect 
for  the  courses  of  the  I.  C.  S.  and  similar  accredited 
institutions.  I  am  only  attacking  the  "get-rich-quick" 
variety.  Frank  E.  Wooley. 

Fulton,  N.  Y. 


Industrial  and  Station  Practice 

Installation,  Operation  ,and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Tests  on  30,000-Kw.  Steam  Turbines 

SUMMARIES  of  tests  made  on  three  30,000-kw.  Gen- 
eral Electric  turbines  installed  during  1920  at  the 
Fiftieth  Street  power  station  of  the  Interborough  Rapid 
Transit  Company,  New  York  City,  are  shown  in  the 
accompanying  table  and  curves.     These  turbines  are  of 
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WATER  RATE  AND  EFFICIENCY  OF  30,000-KW.  TURBINE 

the  straight  Curtiss  impulse  type,  having  twenty  pres- 
sure stages,  each  pressure  stage  consisting  of  one 
velocity  stage.  The  normal  steam  pressure  at  the 
throttle  is  225  lb.  per  square  inch,  absolute,  the  steam 
being  superheated  1.50  deg.  Fahr.,  and  exhausted  into 
a  vacuum  of  29  in.  of  mercurj'.  The  speed  is  1,500 
r.p.m.  In  addition  to  the  primary  steam  inlet  a  sec- 
ondary valve  is  provided  which  opens  after  the  load 
reache.s  24,000  kw.  and  which  enables  the  turbines  to 
carry  a  load  of  35,000  kw.  The  highest  water  rate 
obtained  during  the  tests  while  operating  under  normal 
conditions  was  11.03  lb.  per  kilowatt-hour,  while  the 
highest  Rankine-cycle  and  thermal  efficiencies  obtained 
were  75.5  per  cent  and  25  per  cent  respectively. 


TESTS  ON  M),000-KW.  TURBINE  SHOW  LOW  WATER  RATE 
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The  turbine  tested  was  installed  on  a  new  structural- 
steel  foundation  cased  in  concrete.  As  no  expansion 
joint  was  provided  between  the  turbine  and  condenser, 
novel  spring  supports  for  the  condenser  were  provided. 

The  tests  were  conducted  under  the  supei-vision  of 
Herbert  B.  Reynolds,  mechanical  research  engineer 
Motive  Power  Department,  Interborough  Rapid  Transit 
Company, 

HoM^  Gap,  Temperature,  Etc.,  Affect 
Voltage  Test  on  Oil 

THE  effect  of  various  conditions  when  testing  insu- 
lating oils  was  determined  in  some  studies  made 
recently  by  the  American  Society  for  Testing  Materials. 
These  conditions  included  the  type  of  gap,  the  number 
of  shots  in  one  sample,  circulation  of  oil  and  tempera- 
ture.   In  brief  the  conclusions  drawn  were  as  follows: 

1.  The  gap  between  1-in.  disks  with  horizontal  axes 
is  to  be  preferred  because  of  the  lower  values  of  break- 
down voltage  and  hence  smaller  testing  equipment. 

2.  Spacings  of  less  than  0.1  in.  are  undesirable 
because  of  the  greater  probable  error  of  measurement 
made  with  such  small  gaps. 

3.  The  results  of  measurements  obtained  with  other 
forms  of  gap  may  be  referred  to  the  recommended 
standard  gap  by  the  factors  given  in  the  accompanying 
table, 

4.  The  value  of  dielectric  strength  obtained  from  the 
first  shot  of  each  filling  does  not  differ  sufficiently  from 
the  values  given  by  later  shots  in  either  its  magnitude 

or  repeatability  to 
justify  the  practice 
of  making  only  one 
shot  on  each  filling. 
5.  A  precision  of 
approximately  3  per 
cent  ma.v  be  expected 
in  the  mean  value  of 
fifteen  shots  distrib- 
uted over  three  fill- 
ings, provided  no  ad- 
justment of  length 
of  gap  is  made.  Un- 
certainties of  6  per 
cent  may  be  intro- 
duced as  a  result  of 
i-esetting  the  elec- 
trodes and  from  con- 
tamination intro- 
duced from  day  to 
day  at  a  single  lab- 
oratory.   Differences 

as  great  as  12  per  cent  may  arise  even  in  careful  work 

done  at  the  different  lalwratories. 

6.  The  circulation  of  oil  past  the  electrodes  does  not 

appreciably    affect   the   observed    values   of   dielectric 

strength. 
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7.  The  temperature  coefficient  of  the  dielectric 
strength  is  approximately  0.13  kv.  per  degree  C. 

The  bulk  of  the  work  consisted  of  parallel  tests  made 
at  each  of  the  three  co-operating  laboratories,  namely, 
Vacuum  Oil  Company,  Westinghouse  Electric  &  Manu- 
facturing Company,  and  the  Bureau  of  Standards.  A 
5-gal.  can  of  each  of  four  grades  of  oil  was  sent  to 
each  of  the  three  laboratories.  Three  styles  of  elec- 
trodes were  used  at  each  laboratory:  (1)  1-in.  disks 
placed  with  axes  horizontal;  (2)  J-in.  disks  with  axes 
horizontal;  (3)  ^-in.  spheres  with  axes  vertical.  With 
each  type  of  electrode,  four  spacings,  namely,  0.05-in.; 
0.10-in.  and  0.20-in.,  were  used.  With  each  gap,  spac- 
ing and  oil,  three  fillings  of  the  cup  were  made,  and  five 
"shots"  were  made  on  each  filling.  In  these  tests  the 
room  temperature  was  kept  as  near  25  deg.  C.  as  con- 
veniently possible  and  the  oil  containers  were  not  opened 
except  when  they  were  at  a  temperature  at  least  as 
high  as  that  of  the  room.  A  60-cycle  alternating  volt- 
age was  applied  and  raised  at  an  approximately  uni- 
form rate  of  3,000  (effective)  volts  per  second  until 
breakdown  occurred.  The  result.s  are  expressed  in  tei-ms 
of  the  effective  kilovolts  of  a  sine  wave  having  the 
same  crest  value  as  that  at  which  breakdown  occurred. 

It  is  sometimes  maintained  that  only  a  single  shot 
should  be  made  with  each  filling  of  the  test  vessel.  How- 
ever, the  tests  indicate  quite  strongly  that  the  con- 
tamination of  the  oil  by  the  products  of  carbonization 
resulting  from  the  first  .shot  is  negligible  in  its  effect 
upon  the  accuracy  of  the  results.  Although  it  was 
deduced  theoretically  that  it  is  most  economical  of  time 
to  take  as  many  as  fifteen  shots  on  a  single  filling,  it  is 
probable  that  the  danger  of  contaminating  a  single 
filling  is  appreciable  and  that  a  smaller  number,  such 
as  the  five  shots,  is  more  desirable.  To  investigate  any 
possible  effect  of  circulation  of  oil  upon  the  observed 
dielectric  strength,  observations  were  carried  out.  From 
these  it  was  concluded  that  the  presence  of  a  velocity 
as  great  as  1  m.  per  second  does  not  appreciably  affect 
the  dielectric  strength. 

To  determine  the  temperature  coefficient  a  sample 
of  each  of  the  four  grades  of  oil  was  tested  for  dielec- 
tric strength  at  average  temperature  of  45,  20,  10,  6 
and  0  deg.  C.  Decreases  in  dielectric  strength  followed 
decreases  in  temperature  at  a  reasonably  constant  rate, 
although  the  plotted  curves  were  not  smooth.  The  con- 
clusion from  the  series  of  tests  is  that  about  0.13  kv. 
per  degree  is  a  reasonable  correction  for  deviation  from 
25  deg.  C,  the  correction  being  subtracted  when  the  tem- 
perature is  above  25  deg.  C.  and  added  when  the  tem- 
perature is  below  25  deg. 

F.  M.  Farmer  is  chairman  of  the  committee  respon- 
sible for  these  tests. 


Operation  Helped  by  Curves  Showing 
Time  of  Interruptions 

IN  ORDER  to  determine  during  what  hours  of  the 
day  the  greatest  vigilance  of  operators  and  trouble- 
men  must  be  exercised  curves  have  been  plotted  showing 
the  number  of  interruptions  which  occur  each  hour  of 
the  day  on  the  system  of  the  Georgia  Railway  &  Powe.- 
Company. 

As  will  be  seen  in  the  accompanying  drawings, 
these  curves  were  plotted  for  the  last  three  years,  each 
curve  showing  the  total  number  of  interruptions  in  a 
year  which  occurred  within  a  certain  hour.  These 
curves  indicate  clearly  that  during  the  time  from  3 
o'clock  in  the  afternoon  to  5  o'clock  the  interruptions 
are  very  much  more  frequent  than  at  other  times. 
Therefore,  during  these  hours  an  attempt  is  made  to 
increase  the  vigilance  of  all  operators,  dispatchers  and 
repairmen. 

The   automobile   trouble   trucks   are   all    held    in    re- 
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CURVES  SHOW  THAT  GREATEST  NUMBER  OF  INTERRUPIIONS 

OCCUR  BETWEEN  THE  HOURS  OF  3  AND  5   O'CLOCK 

IN   THE  AFTERNOON 

serve  ready  to  answer  any  calls  and  the  load  dis- 
patchers and  operators  are  reinforced  during  the  period 
of  the  day  by  extra  men.  If  any  equipment  is  out  of 
ser\'ice  for  repairs  of  a  temporarj-  nature  an  effort  is 
made  to  get  it  back  into  operation  by  noon  in  order  to 
anticipate  the  troublesome  period  occurring  in  the 
afternoon. 

The  daily  curve  showing  the  total  load  carried  by 
this  company  also  has  a  peak  at  very  nearly  the  same 
time  that  the  interruptions  are  most  frequent.  This 
might  be  expected  as  at  this  time  generating  and  dis- 
tributing equipment  is  being  loaded  to  its  maximum 
and  more  equipment  is  in  service.  The  fact,  however, 
that  a  greater  load  is  being  carried  at  this  time  makes 
it  all  the  more  important  that  extra  precautions  should 
be  taken  to  remove  any  trouble  from  the  system  as  soon 
as  possible.  G.  A.  ILER, 

Superintendent  of  Operating  Tests  and  Repairs. 
Georgia  Railway  &  Power  Company, 

Atlanta,  Ga. 


A\'ERAGE  RATIOS  OF  BREAKDOWN  VOLTAGES  OF  OIL  IN  V.\RIOUS  GAPS 
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I  63 
1.34 
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2  31  2  93 

I   29  I  61 
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I  00 


Each  entry  in  this  table  is  the  quotient  obtained  bv  dividing  the  breakdown  voltage  in  the  gap  indicated  at  the  top  of  the  column  by  the  breakdown  voltage  of  the 
up  indicated  at  the  left  side  of  the  table. 
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Design  of  Lighting  Secondaries 

THE  following  method  of  desig-ning  lighting  secon- 
daries is  an  attempt  to  put  the  necessary  calcula- 
tions on  as  definite  a  basis  as  possible,  at  the  same  time 
standardizing  computations  and  eliminating  time-con- 
suming details.  The  first  step  is  the  determination  of 
the  kilowatt  demand  of  each  consumer.  Each  pole  from 
which  services  are  run  is  then  treated  as  a  sub-center 
of  distribution.  In  calculating  voltage  drops  the  "kilo- 
watt span"  is  taken  as  the  unit  of  measurement.  One 
kilowatt-span  equals  the  number  of  kilowatts  which  may 
be  transmitted  over  one  span  (or  the  number  of  spans 
over  which  one  kilowatt  may  be  transmitted)  at  2  volts 
drop  between  neutral  and  outer  wire.  In  Table  I  are 
given   the   sizes   of  wire   required   for  different  values 


TABLE  I— SIZE  OF  WIRE  FOR  I IO/220-VOLT  SECONDARIES 
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CHART    TO    CALCULATE    SIZE    OF    WIRE    FOR    SECONDARY    CIRCUIT 
FEEDING  LIGHTING  LOAD 
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16  80 

19.85 

of  kilowatt-span.     For  a  drop  of  1  volt  the  values  in 
the  kilowatt-span  column  should  be  reduced  one-half. 

In  calculating  residence  loads  a  table  similar  to  Table 
II  may  be  computed,  adjusting  it  as  conditions  warrant 
to  the  particular  characteristics  of  a  given  community. 
This  table  shows  the  required  transformer  capacity  for 
residences  with  different  numbers  of  rooms.  The  de- 
mand figures  do  not  represent  the  demand  of  the  in- 
dividual consumer  at  the  service  entrance,  but  rather 
the  demand  of  the  consumer  at  the  transformer,  taking 
into  account  all  diversifying  conditions.  Where  a  con- 
siderable number  of  consumers  are  connected  to  a  given 
secondary,  this  figure  will,  of  course,  be  considerably 
below  the  demand  at  the  individual  consumer's  service. 
For  stores,  shops  and  general  commercial  lighting  an 
actual  count  of  the  connected  load  or  a  demand  test 
will  usually  be  required,  as  these  loads  are  generally  as 
incapable  of  standardizing  as  are  residence  loads.  The 
flemand  of  a  store  at  the  transformer  will  be  from  10 
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per  cent  to  30  per  cent,  or  40  per  cent  less  than  demand 
at  the  service,  unless  the  transformer  provided  is  but 
little  larger  than  such  demand.  Likewise  single-phase 
motors  connected  to  lighting  mains  will  show  a  very  low 
diversity  factor  unless  an  individual  motor  constitutes  a 
large  proportion  of  the  total  load  connected  to  a  given 
secondary.  If  several  motors  are  combined  on  one  sec- 
ondary with  a  considerable  amount  of  lighting,  they  may 
often  be  virtually  neglected  as  far  as  providing  trans- 
former capacity  is  concerned,  particularly  if  their  period 
of  operation  is  largely  off  the  lighting  peak. 

The  accompanying  drawing  shows  a  typical  survey 
of  a  lighting  load.  In  the  block  shown  alley  distribu- 
tion is  employed  and  thirtj'-three  services  are  fed  from 
the  secondary,  there  being  twentj'-nine  residences,  two 
stores,  a  sixteen-family  apartment  and  one  church.  The 
total  load  is  12.35  kw.,  which  requires  a  15-kva.  trans- 
former as  the  nearest  standard  size.  Preliminary  in- 
spection indicates  that  the  transformer  should  be  lo- 
cated at  jT,.  Accordingly  the  kilowatt-spans  are  calcu- 
lated on  both  sides  of  T,.  The  kilowatt-spans  due  to  the 
load  fed  from  any  one  pole  equal  the  number  of  kilo- 
watts at  the  pole  multiplied  by  the  number  of  spans 
from  the  pole  to  the  transformer.  For  instance,  the 
kilowatt-spans  due  to  pole  A  equal  the  load  at  A  (2.4 
kw.)  multiplied  by  the  distance  to  T,  (one  span).  This 
means  2.4  kilovi'att-spans.  Likewise  due  to  pole  B  there 
are  0.6  X  2  =  1.2  kilowatt-spans.  This  is  carried  out 
for  all  poles  west  of  T,  and  the  sum  equals  13.75  kilo- 
watt-spans. Likewise  the  sum  for  all  poles  to  the  east 
of  r,  equals  23.05  kilowatt-spans.  As  considerably  more 
of  the  load  is  west  of  T„  a  similar  calculation  is  made 
taking  T,  as  the  transformer  pole.  This  calculation 
shows  that  the  kilowatt  spans  on  the  west  of  T,  (lO.BS) 
very  closely  balance  the  kilowatt-spans  on  the  east 
(16.8).  Therefore  T^  is  chosen  for  the  transformer  pole. 
Referring  to  Table  I,  it  is  found  that  with  19.85  kilo- 


TABLE  H— REQUIRED  TRANSFORMER  CAPACITY  FOR 
RESIDENCES 


No.  of  Rooms 
In  Rei^ideoce 

, Kilowatt  Demand 

Average  Territor>'                  IliRli-Grude    Territory 

4  or  leas 

0,15 

5—6 

0.20 

0.25 

7—8 

0,25 

0,30 

9—10 

0.30 

0.40 

11  —  12 

0.40 

0.50 

Over  12 

0,60 

watt-spans  No.  2  wire  is  required  to  keep  the  drop 
within  2  volts  from  neutral  to  outer  wire.  As  the  load 
may  be  well  balanced  on  each  side  of  the  110/220-volt 
line,  a  No.  4  wire  may  be  strung  for  the  neutral.  Ac- 
cordingly two  No.  2  wires  and  one  No.  4  will  carry  the 
load  .'satisfactorily.  L.  C.  Peterman. 

Brooklyn,  N.  Y. 
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Starting  an  Inclnction  >Iotor  Without  a 
Compensator 

A  METHOD  of  connecting  a  motor  so  that  it  may 
be  started  under  heavy  load  without  the  use  of  a 
compensator  has  been  worked  out  by  the  writer.  This 
is  accomplished  by  arranging  the  motor  for  starting 
with  part  of  the  windings  in  a  star  connection  and  part 
in  a  delta  connection.  For  instance,  by  reference  to 
the  accompanying  drawing  B  (Fig.  1)  it  will  be  seen 
that  one  part  or  unit  of  each  phase  is  in  delta  and  two 
units  are  in  star.  In  C  two  units  are  in  delta  and 
one  unit  is  in  star  for  each  phase.  Starting  at  A  with 
the  line  voltage  applied  to  the  extremities  of  the  connec- 
tion, a  certain  torque  will  be  developed  and  a  certain 
current  will  flow  in  the  winding.  In  B  a  greater 
torque  will  be  developed  and  more  current  will  flow. 
This  will  increase  successively  in  C  and  D. 

To  test  this  scheme  a  50-hp.  motor  was  connected 
up  with  the  different  combinations.  This  was  a  six-pole, 
1,200-r.p.m.,  440-voIt,  three-phase  motor.  A  potential 
of  176  volts  was  impressed  upon  the  motor  while  the 
rotor  was  blocked  by  being  clamped  to  a  lever  40  in. 
long,  one  end  of  which  rested  upon  a  scale.  Thus  the 
torque  of  the  motor  was  determined  for  the  different 
connections.  These  values  and  the  values  of  current 
drawn  from  the  line  are  given  in  the  accompanying 
table.  This  table  also  shows  the  theoretical  values 
which  should  be  obtained  under  these  conditions.  In 
the  lower  part  of  the  table  are  also  given  the  values 
which  would  be  obtained  with  the  different  taps  of  a 
compensator  if  the  motor  were  connected  in  delta.  This 
table  shows  that  connection  C  gave  about  the  same 
torque  as  a  75  per  cent  tap  on  a  compensator  would 
give.  The  current  in  the  star  part  of  the  winding  was 
74  amp.  while  the  current  with  the  compensator  for 
the  same  torque  would  be  only  58  amp.  This  shows 
that  the  heating  of  the  motor  would  be  greater  with 


FIG.    1 — MOTOR   ARRANGED  FOR  STARTING   WITHOUT   A 
COMPENSATOR 

the  combination  connection  than  with  the  compensator. 
However,  the  current  in  the  delta  portion  of  the  com- 
bination winding  would  be  only  43  amp.,  and  as  the 
delta  winding  embraces  two-thirds  of  the  coils  in  the 
motor  this  would  allow  the  dissipation  of  a  considerable 
amount  of  the  heat  into  these  coils,  so  that  the  heating 
would  not  be  so  great  as  indicated  by  the  respective 
currents  of  74  amp.  and  58  amp.  The  B  connection 
gave  approximately  the  same  torque  as  a  65  per  cent 


compen.sator  tap.  In  this  case  the  current  in  the  star 
part  of  the  combination  winding  would  be  .57  amp., 
against  50  amp.  if  the  motor  started  with  a  compen- 
sator. As  before,  the  difference  is  lessened  by  the  fact 
that  one-third  of  the  winding  of  the  motor,  the  part 
connected  in  delta,  carries  only  33  amp. 

The  practical  method  of  connecting  this  motor  is  a.s 


FIG.  2 — COILS  CONNECTED  TO  FORM  "UNITS" 

described  in  the  following  paragraphs.  There  were 
three  coils  per  phase  per  pole  in  the  motor.  Instead  of 
connecting  these  three  coils  under  each  pole  in  series 
directly,  the  first  coil  of  the  first  phase  under  the  first 
pole  was  connected  in  series  with  the  first  coil  of  the 
first  phase  under  the  second  pole,  and  this  was  con- 
nected in  series  wth  the  first  coil  of  the  first  phase 
under  the  third  pole,  and  so  forth.  On  completion 
of  this  connection  entirely  around  the  motor  one 
unit  was  formed  of  the  six  coils.  The  units  are 
shown  in  the  diagrams  A,  B,  C,  and  D.  As  there  were 
three  coils  per  phase  per  pole,  three  of  these  units  were 
formed  for  each  of  the  phases,  thus  gi\ing  nine  units. 

This  method  of  connection  was  accomplished  in  the 
motor  by  inserting  the  coils  as  shown  in  Fig.  2,  putting 
in  first  a  lap-wound  coil  and  then  a  wave-wound  coil, 
and  connecting  the  ends  of  the  coils  as  indicated.  All 
three  units  of  one  phase  are  then  connected  in  series. 
but  taps  are  brought  out  to  a  junction  board  from  the 
ends  of  all  units. 

It  is  seen  that  in  using  the  combination  winding 
several  arrangements  giving  different  starting  torques 
and  drawing  different  currents  are  available.  How- 
ever, for  a  certain  motor  drive  only  one  combination 
is  employed  in  addition  to  the  delta  or  running  com- 
bination. The  combination  is  chosen  which  will  start 
the  load  and  still  draw  the  lowest  current  from  the 
line.  This  means  that  altogether  nine  leads  must  be 
'Drought  out  and  connected  to  the  starting  switch.  This 
should  preferably  be  a  double-throw,  six-pole  knife  or 
drum  switch.  Six  poles  allow  changing  from  unprotected 
line  leads  for  starting  to  fused  or  otherwise  protected 
line  leads  for  running.  In  starting  the  motor  with  the 
switch  it  is  thro\m  first  to  the  starting  position  and 
then  when  the  motor  has  come  to  speed  it  is  changed 
over  to  the  running  position.  Should  it  be  desired  to 
change  the  starting  torque  of  the  motor,  this  may  be 
done  by  changing  the  leads  from  the  junction  box  to  the 
switch.  This  is  similar  to  the  operation  in  changing 
the  taps  in  the  compensator. 

To  understand  the  connections  and  the  theory  the 
same  motor  has  been  laid  out  in  Fig.  3,  each  heav>-  line 
representing  a  coil.  There  are  fift>--four  coils,  nine  in 
each  pole,  and  nine  units  with  six  coils  in  each  unit. 
The  position  of  the  coils  in  the  motor  is  shown  at  M. 
The  connection  of  the  coils  is  shown  at  P,  where  the 
units  are   marked.     In   this   connection  there  are   two 
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units  in  delta  and  one  unit  in  star  for  each  phase  as  at 
C  (Fig.  1).  The  current  in  unit  1  is  in  phase  with  the 
line  current  and  equal  to  it.  For  the  sake  of  simplicity 
let  it  equal  1  amp.  The  current  in  unit  2  equals  0.58 
times  the  current  in  unit  1  and  is  150  deg.  out  of  phase 
with  the  current  in  unit  1.  Therefore  the  current  in 
coil  2  is  150  deg.  ahead  of  that  in  coil  1.    However,  this 
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Poles       N  S 

FIG.   3 — EXPLANATION   OF  FLUX  DIRECTIONS  IN   MOTOR  STARTED 
WITHOUT  COMPENSATOR 

Six-pole,  three-ph.i.«e  machine  with  fifty-four  coils  each  repre- 
sented by  a  short  heavy  line.  .1/  shows  position  of  coils  in  machine. 
P  shows  sequence  and  arrangement  of  coils  as  they  are  connected 
with  two  units  in  delta  and  one  in  star  per  phase,  p  is  a  develop- 
ment of  the  coils  in  their  order  of  sequence  in  the  motor.  The 
short  arrows  represent  magnetic  flux. 

coil  is  connected  reversed  with  respect  to  coil  1  and 
therefore  the  magnetic  flu.x  is  30  deg.  out  of  phase  with 
the  flux  from  coil  1.  This  flux  relation  is  clearly  illus- 
trated at  Q,  which  shows  the  coils  developed  in  a 
straight  line.  The  flux  in  coil  3  is  equal  and  of  the  same 
direction  as  the  flux  in  coil  2.  By  similar  reasoning  the 
flux  in  coil  4  is  equal  to  that  in  coil  1,  but  is  30  deg. 
ahead  of  the  flux  in  coils  2  and  3.  The  flux  in  succeed- 
ing coils  progresses  similarly  30  deg.  at  coil  7,  30  deg. 
at  coil  8.  When  coil  10  is  reached  the  current  is  in  the 
same  direction  as  that  in  coil  1,  but  the  coil  is  con- 
nected in  the  reverse  direction  and  consequently  where 
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there  was  a  north  pole  under  coil  1  there  is  a  scmili  pole 
under  coil  10.  The  flux  ha.s  changed  direction  30  deg. 
at  a  time  from  positive  to  negative.  If  this  reasoning 
were  carried  out  for  all  the  coils,  it  would  be  seen  that 


the  motor  had  six  poles  changing  in  proper  order  and 
position  as  a  trip  is  made  around  the  motor. 

The  foregoing  explains  the  connections  for  a  motor 
having  six  poles  and  three  coils  per  phase  per  pole.  A 
similar  connection  might  be  worked  out  for  any  other 
motor  which  has  more  than  one  coil  per  phase  per  pole. 
LTnited  Zinc  Smelting  Corp.,  .J.  W.  !Murry, 

Moundsville,  W.  Va.  Electrical  Engineer. 


Switch  Cabinet  Made  in  Plant  Occupies 
Little  Space 

A  CONVENIENT  home-made  switch  cabinet  for  low- 
voltage  service  in  factory  lighting  and  small  power 
is  employed  at  the  plant  of  the  Graton  &  Knight  Manu- 
facturing Company  in  Worcester,  Mass.  As  illustrated, 
the  cabinet  consists  of  a  set  of  two  slate  distributing 
panels  mounted  on  opposite  sides  of  a  column,  with  a 
main  switch  mounted  on  cleats  on  the  intermediate  face 
of  the  post  and  the  whole  inclosed  by  a  cast-iron  and 
galvanized-iron  housing  with  hinged  doors.  The  doors 
are  fastened  by  sash  locks.  The  conduit  carrying  the 
feed  wires  to  the  main  switch  is  set  in  the  channel 
formed  between  the  cleats.  The  distributing  panels 
mounted  on  the  other  two  faces  are  carried  out  beyond 
the  post  to  form  slate  barriers  at  the  side  of  the  main 
switch,  and  the  buses  are  run  across  the  distributing 
panels  to  within  1  in.  of  the  edge.  Connecting  studs 
passing  through  the  busbars  and  slate  permit  connec- 
tion to  the  main  switch  busbar  on  the  back  of  the 
panels,  which  are  made  reversible  by  terminating  the 
buses  equidistant  from  the  edge.  Angles  \l  in.  x  li  in. 
X  is  in.  are  used  in  attaching  the  panels  to  the  post, 
and  this  makes  the  construction  safliciently  rugged  to 
withstand  the  rough  usage  to  which  cabinets  are  liable 
when  set  at  the  side  of  a  passageway  where  trucking 
is  done.  Leather  strips  J  in.  thick  have  been  riveted 
on  the  corners  to  avoid  injury  to  passers-by. 

The    advantages    of    this    constraction,    apart    from 
minimizing  the  investment  cost,  are  the  radial  central 


SWITCH    CABINET   MADE  TO   KIT   ARUl  NU  TIIUEK   SIHES 
BUILDING  COLIMN 

distribution,  occupying  a  minimum  of  space  and  permit- 
ting higher  mounting  because  all  switches  are  in  the 
same  horizontal  plane,  and  the  convenient  access  to  all 
connections.  Unless  the  panels  are  so  constructed  that 
no  live  parts  are  exposed,  this  construction  is  adapted 
only  to  low-voltage  service.  The  cost  of  such  a  cabinet 
is  not  over  $2  per  kilowatt  of  capacity. 
(H-aton  &  Knight  Mfg.  Co..  A.  H.  Mac.NUSON, 

Worcester,   Mass.  Electrical  Engineer.   ; 


Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


Utilities  Underwrite  Clever  Essays  on 
Public  Service  Subjects 

FULL-PAGE  articles  on  the  value  of  the  public  utility 
to  the  community  are  now  apr^earing-  weekly  in  the 
New  York  Globe  as  the  result  of  the  entei-prise  of  Uarby 
Richardson  of  the  Globe's  financial  staff.  Mr.  Richard- 
son believes  that  there  is  a  healthy  growing  interest 
on  the  part  of  the  investing  public  in  utility  securities, 
but  that  most  persons  have  a  very  .small  appreciation 


The  Public  Mind 

And  Public  Utilities 


I 


The  Brain  Power  Behind 

The  Public  Utilitij  Services 


Public  Utilities— a  Necessity 

For   the   Preservation   of  Civilization    in    Cities 


Q 


The  Public  Utilities  Are  So  Close  to  the 
Common  People  That,  Without  Them,  the 
Civilization  of  Cities  Must  Perish  From  the  Earth 


TYPICAL  ARTICLES   APPEARING   IN    .NEW    VORK  "GLOBE"   SERIES 

of  the  importance  of  the  public  service  corporation  in 
modern  life  and  the  scale  on  which  their  business  has 
developed.     He  discussed  the  matter  with  a  number  of 
the  larger  central-station  companies  of  the  country  and 
secured    their    co-operation    in    the    underwriting    of   a 
series  of  twenty-five  advertisements,  which  are   really 
simple,    forceful,    intei-esting    essays    on    the    different 
human    aspects    of    the    public    utility.      These    articles 
are  now  appearing  each  Wednesday  with  such  titles  as: 
"The  Brain  Power  Behind  the  Public  Utility  Service." 
"The  Average  Person's  View  of  the  Electric  Utilities." 
"The  Holding  Company's  Place  in  Public  Utilities." 
"Continuous  Incomes  for  Public  Utilities." 
"The  Romance  of  Electricity." 
"The  Dangers  from  M.  O.  to  Pub'ic  Utility  Investments." 


Sach  advertisement  bears  a  return  coupon  by  which 
the  reader  may  ask  the  Globe  financial  department  for 
information  in  regard  to  utility  investments. 

The  publication  of  this  series  of  essays  is  telling  an 
invaluable  story  to  a  very  large  number  of  homes  in 
the  New  York  metropolitan  district,  but  the  effect  is 
being  e.xtended  still  further  through  the  distribution 
of  reprints  of  the  articles  by  a  number  of  the  under- 
writing utility  interests,  which  are  sending  them  to 
the  local  customers  of  the  central-station  companies. 
One  company,  for  instance,  plans  to  send  a  pamphlet 
containing  the  complete  series  to  all  the  school  teach- 
ers in  one  Western  state,  with  the  suggestion  that  it 
be  used  as  the  subject  for  an  essay  competition  in  the 
schools.  In  other  cities  the  utilities  purpose  to  inter- 
est the  local  bankers  in  co-operatively  publishing 
these  articles  in  the  local  press  when  the  series  is 
complete,  for  the  benefit  of  the  investing  public.  Each 
article  before  pubiication  is  being  submitted  to  M.  H. 
Aylesworth,  executive  manager  of  the  National  Elec- 
tric Light  Association,  and  receives  his  official  ap- 
proval. 

A  Traffic  Count  for  the  Information 
of  Neighbors 

VERY  few  of  the  neighbors  of  the  electric  light  and 
power  company  in  a  city  realize  how  great  an 
influence  the  central-station  office  and  salesroom  exer- 
cises in  attracting  people  to  the  neighborhood.  To  re- 
duce this  to  approximate  figures  that  might  be  brought 
to  the  attention  of  the  surrounding  merchants,  .J.  E. 
Davidson,  vice-president  and  general  manager,  had  a 
tally  kept  over  a  recent  twelve-month  period  of  the  num- 
ber of  persons  who  visited  the  office  of  the  Nebraska 
Power  Company  in  Omaha.  On  the  completion  of  the 
count  Mr.  Davidson  wrote  this  letter  to  fifteen  retail 
merchants: 

Dear  Neighbor:  Some  of  the  neighbors  of  tTie  Nebra.^ka 
Power  Company  told  us  when  we  moved  into  the  Electric 
Building  that  they  were  glad  to  have  us  as  neighbors  as 
they  thought  we  would  bring  more  people  into  this  part  of 
the  city. 

In  our  effort  to  better  public  relations  we  have  kept  close 
tab  on  transactions  with  customers  whether  in  payment  of 
bills,  repairs,  purchase  of  merchandise  or  adjustments,  etc. 
For  that  reason  it  is  very  easy  for  us  to  segregate  these 
records  into  almost  any  proposition  that  we  desire. 

You  will  probably  be  interested  in  reading  some  of  the 
figures  as  to  the  number  of  people  who  have  come  to  our 
electric  shop  to  pay  bills  only.  I  say  only,  because  it  does 
not  include  those  who  enter  the  shop  to  purchase  merchan- 
dise, apply  for  service  adjustments,  etc.  The  smallest  month's 
record  was  13,843;  the  largest  month's  record  was  21,791; 
the  monthly  average  was  18.590,  and  the  daily  average  was 
715.  Adding  30  per  cent  for  sale  of  appliances  and  repairs 
would  make  a  monthly  average  of  24.167,  or  a  daily  average 
of  930.  Yours  for  more  business.  J.  E.  Davidson. 

The  neighboring  meix-hants  were  extremely  pleased 
both  with  the  concrete  evidence  of  the  increased  side- 
walk traffic  which  is  now  passing  their  windows  on  its 
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way  to  the  electric  light  office  and  also  with  the  friendly 
spirit  of  the  company.  It  was  an  act  of  courtesy  that 
brought  forth  many  expressions  of  appreciation  and 
good  will. 

A  Prepayment  Meter  to  Collect 
Overdue  Accounts 

A  METHOD  of  utilizing  a  prepayment  meter  to 
collect  overdue  accounts  was  shown  at  the  New 
London  convention  of  the  New  England  Division, 
N.  E.  L.  A.,  recently  when  the  practice  of  the  Union 
Light  &  Power  Company,  Franklin,  Mass.,  was  de- 
scribed. There  have  been  several  cases  where  for 
worthy  reasons,  such  as  sickness  or  non-employment 
of  a  customer  who  has  in  the  past  paid  his  account 
promptly,  an  account  has  run  several  months  and 
finally  reached  an  impasse.  To  meet  this  situation 
the  company  has  used  the  prepayment  meter,  installed 
on  the  customer's  premises  and  using  the  25-cent 
gear.  This  means  that  for  every  25  cents  deposited 
the  customer  pays  14  cents  each  for  the  immediate 
kilowatt-hours  used,  and  his  back  account  is  credited 
with  the  balance  of  11  cents  per  kilowatt-hour.  In 
this  way  the  company  has  been  able  to  close  several 
accounts  and  retain  the  good  will  of  the  customer. 

The  prepayment  meter  is  allowed  to  remain  until 
a  credit  balance  of  $5  is  shown  on  the  customer's 
account,  this  being  used  as  a  deposit.  A  receipt  is 
sent  the  customer  and  the  prepayment  meter  is  then 
replaced  by  one  of  the  ordinary  integrating  type. 


"7.37  per  Cent"'  Makes  Effective  Feature 
of  Securities  Advertisements 

EXPERIENCE  has  shown  that  an  advertising  program 
can  be  made  doubly  effective  if  it  is  centered  around 
some  one  particular  feature.  In  Evansville,  Ind.,  the 
Southern  Indiana  Gas  &  Electric  Company  has  done  this 
very  effectively 
by  making  an 
attractive  design 
of  the  figures 
"l.ZT'r,"  repre- 
senting the  rate 
of  return  on  an 
investment  in 
the  company'.s 
preferred  stock. 
The  "7.37  ^r"  is 
prominently  dis- 
played in  all  ad- 
vert! sements, 
one  of  which  is 
shown  here. 
Another  u.se 
made  of  the  idea 
is  a  large  red 
poster  about  18 
in.  by  36  in.  with 
"7.37^f"  in  white 
figures.  This  is 
displayed  in  con- 
spicuous places  in  the  company's  offices,  on  the  fronts  of 
street  cars,  on  the  company's  truck.s  and  wherever  it  will 
catch  a  prospective  stockholder's  eye.  H.  T.  Sharpe. 
contract  agent  in  charge  of  the  .sale,  states  that  the 
ad\erti3ing  is  producing  highly  satisfactory  results. 


FULL-PACE  ADVERTISEMENT  FEATCRES 
R\TE  OF  RETIRN 


What  Other  Companies 
Are  Domg 

Northern  Illinois. — An  exemplification  of  the  bene- 
fit that  accrues  to  electrical  contractor-dealers  from  sales 
campaigns  of  central-station  companies  is  showTi  in 
the  sales  of  electric  ranges  in  the  territoi-y  of  the  Public 
Service  Company  of  Northern  Illinois.  During  the  first 
six  months  of  this  year  the  company's  range  sales  have 
exceeded  by  20  per  cent  the  sales  for  the  entire  year 
of  1920.  New  connections  of  ranges  for  the  same  period 
have  exceeded  by  30  per  cent  the  connections  during 
the  whole  of  last  year.  The  increase  in  connections  is 
due  to  contractor-dealer  sales.  It  is  believed  that  the 
contractor-dealers  would  not  have  sold  5  per  cent  of 
the  ranges  they  did  had  it  not  been  for  the  Public 
Service  Company's  educational  and  promotion  work  on 
these  appliances. 

Portland.  Ore. — To  stimulate  the  collection  of 
delinquent  accounts  by  its  branch  offices  the  Pacific 
Power  &  Light  Company  publishes  each  month  in  its 
"Bulletin"  a  chart  showing  the  relative  standing  of  the 
branches.  By  comparing  the  delinquent  accounts  to 
gross  earnings  the  percentage  of  delinquency  is  ascer- 
tained and  the  branch  offices  thus  rated.  Keen  rivalry 
among  the  eighteen  branches  has  materially  lowered 
the  percentage  of  total  outstanding  accounts.  W.  A. 
Dunlap,  statistician  of  the  company,  brings  the  chart 
up  to  date  each  month  and  calls  attention  to  any  change 
in  standing  of  the  different  branch  offices.  For  the 
past  six  months  the  best  showing  has  been  made  by 
the  White  Salmon  branch,  which  gained  26  points,  fol- 
lowed by  the  Sunnyside  branch,  which  made  a  gain 
of  18  points. 

Chicago,  111. — A  new  booklet  entitled  "Income 
Building  on  the  Byllesby  Ten-Payment  Plan"  has  just 
been  issued  by  H.  M.  Byllesby  &  Company.  The  booklet 
describes  the  company's  partial  payment  plan  for  pur- 
chasing securities,  and  illustrates  with  tables  and  com- 
pilations in  detail  how  the  plan  works.  An  interesting 
feature  is  a  comparison  of  the  rate  of  growth  of  money 
when  compounded  at  various  interest  rates.  Another 
is  a  graphic  chart  showing  how  the  regular  monthly 
saving  of  certain  sums  grows  over  a  period  of  twenty- 
five  years.  A  number  of  Byllesby  securities  are  illus- 
trated and  described,  and  five  booklets  dealing  with 
various  phases  of  the  company's  operations,  securities, 
etc..  which  are  offered  for  distribution  are  illustrated. 
A  copy  of  the  new  "Ten-Payment  Plan"  booklet  will  be 
sent  to  inquirers  upon  request. 

Minneapolis,  Minn. — The  month  of  August  in  the 
Minneapolis  General  Electric  Company  was  the  busiest 
August  ever  experienced  by  the  company  and  one  of 
the  busiest  months  in  the  company's  history.  The  net 
gain  in  customers  was  15  per  cent  greater  than  any 
other  August,  all  clas.ses  of  business  showing  good  gains. 
In  spite  of  power  disconnections  due  to  the  shutting 
down  or  partial  shutting  down  of  industrial  plants,  a 
net  gain  of  852 ,'  hp.  connected  was  shown  for  the  month. 
P'our  hundred  and  ninety-two  old  houses  were  wired  as 
compared  with  479  for  the  same  month  last  year.  An 
idea  of  the  volume  of  business  transacted  in  the  Minne- 
apolis office  may  be  gained  from  the  fact  that  3,288 
contracts  of  various  kinds  were  signed  during  the  month 
as  compared  with  2,536  contracts  during  the  same 
month  the  previous  year. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
'mportant  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  Worid 


Generators,  Motors  and  Transformers 

Small  Rotary  Rectifier.  —  R.  Bakthklemy.  —  The 
article  gives  a  detailed  description  of  a  rectifier  of  60 
watts  to  80  watts  direct-current  output  for  charginjj: 
of  stoi'age  batteries  of  6  volts  to  24  volts.  A  syn- 
chronous motor  with  a  Siemens  double-T  armature 
and  a  simple  commutator,  turning  on  ball  bearings 
within  a  stationary  field  of  either  a  permanent  magnet 
or  a  magnet  excited  by  the  battery,  is  used.  The  motor 
is  started  by  hand  with  a  self-disengaging  gear.  The 
rotor  consumes  only  10  watts. — Revue  Generate  de 
I'Electricite,  Sept.   10,   1921. 

Balancing  High-Speed  Electric  Machines. — H.  H. 
Wheeler. — The  article  indicates  several  of  the  main 
causes  of  vibration  in  turbo-generators  and  similar 
machines  and  tells  of  methods  employed  to  overcome 
it.  This  article  de.scribes  methods  of  getting  the  static 
balance  and  also  the  centrifugal-force  method  for  elim- 
inating vibration  at  various  speeds.  Mention  is  also  made 
of  running  machinery  above  "critical  speeds."  At  speeds 
very  much  greater  than  the  critical  rotation  becomes 
remarkably  steady,  and  many  machines  have  been 
designed  to  take  advantage  of  this.  Such  a  course  is, 
hovi-ever,  hardly  to  be  recommended  for  dynamos  and 
motors  ordinarily  since  the  composite  nature  of  their 
construction  renders  them  liable  to  sustain  serious 
strains  while  being  run  up  to  speed  or  being  stopped. — 
London  Electrician.  July  29,   1921. 

Lamps  and  Lighting 

The  Theory  of  the  Beck  .4rc.— H.  BECK.— The  author 
gives  an  account  of  his  theoretical  investigations  of 
very  high-current  arc  phenomena  such  as  occur  in  the 
Beck  searchlamp.  The  character  of  the  negative  flame 
and  the  positive  crater  are  studied  both  for  slow  and 
for  fast  vaporizing  carbons.  The  question  of  pressure 
and  vapor  density  is  investigated,  and  an  explanation 
is  given  for  the  deep  crater  formation.  The  much 
advertised  Sperry  high-intensity  arc,  the  author  claims, 
is  an  imitation  of  the  antecedent  Beck  arc. — Elektro- 
techninche  Zeiti^chrift,  Sept.  8,  1921. 

Typef;  of  Circuit.^  Employed  in  Street  Lighting. — C. 
H.  Shepherd. — A  description  of  multiple  and  series 
circuits,  with  a  number  of  intermediate  combinations 
which  are  utilized  for  street-lighting  purposes.  The 
group  .system  is  favored  as  it  combines  many  important 
advantages  of  other  systems.  A  number  of  systems 
are  described  and  distribution  and  control  equipment 
is  discussed. — Electrical  Revieir,  Sept  10,  1921. 

Generation,  Transmission  and  Distribution 

Manufacture  and  Testing  of  High-Tension  Porcelain 
Insulators. — A.  D.  Allen. — A  practical  description  of 
the  processes  involved  in  making  and  the  care  essential 
in  inspecting  high-tension  insulators.  The  materials 
are  described  and  classified  and  the  methods  of  working 
the  material,  making  the  molds,   forming  the  porcelain 


and  baking  are  described.     Some  of  the  defects  which 
may  be   detected  in   inspecting  are  also  mentioned. — 

Electrical  News,  Aug.   1.5,   1921. 

Latticed  Steel  Poles  for  High-Tension  Transmission. 
Carlo  Fascettl — Calculations  and  formulas  giving  the 
weight  of  a  steel  pole  in  function  of  the  span  and  size 
of  conductors  are  given  in  this  article.  Tlie  portion 
iif  the  tower  set  in  the  concrete  and  also  the  weight  of 
the  cross-arm  are  considered  as  constant,  not  being 
aff"ected  by  the  size  of  the  conductors  or  the  length  of 
the  span.  Hence  the  weight  of  the  pole  depends  on  the 
degree  of  the  wind  pressure  against  the  exposed  area  of 
the  pole  and  of  the  line  conductors  and  also  on  the 
height  above  the  gi-ound  of  the  lowest  wire.  With  ref- 
erence to  the  transmission  voltage  the  author  shows 
that  the  increased  distance  between  the  wires  does  not 
materially  change  the  height  of  the  pole  and  does  not 
aff"ect  the  use  of  the  formulas.  Tabulated  data  and 
practical  examples  are  given  showing  the  application  of 
the  formulas. — Elettrotecnica,  Aug.  5,  1921. 

Practical  Results  of  Higher  Power  Factor  by  the  Use 
of  Static  Condensers. — Corrado  Landl — Among  the 
various  methods  adopted  to  improve  power  factor  the 
static  condenser  has  come  into  use  very  recently.  Here- 
tofore it  was  found  difficult  to  obtain  for  this  purpose 
an  apparatus  convenient,  durable  and  economical.  The 
most  recent  type  of  static  condenser,  which  embodies 
many  valuable  features,  uses  impregnated  paper  as  a 
dielectric,  the  same  as  that  used  in  submarine  cable, 
thus  permitting  a  compact  structure  of  small  dimen- 
sions and  weight.  Condensers  rated  up  to  100  mf.  are 
connected  without  special  precaution,  while  those  of 
larger  capacity  have  a  starting  rheostat  connected  in 
series  in  order  to  reduce  to  a  minimum  the  transients 
produced  by  switching.  The  author  gives  a  tabulation 
of  sizes  and  weights  for  condensers  of  different  capac- 
ity ;  also  tables  of  results  obtained  from  tests  on  motors 
with  and  without  condensers  at  no  load  and  at  40  per 
cent  load. — Elettrotecnica.  Aug.  5,  1921. 

Traction 

New  Electric  Pa.'isenger  Locomotives  for  the  Silesian 
Mountains.  —  LoEWENTRAUT.  —  The  Silesian  Mountain 
railways  present  some  of  the  most  difficult  traction 
problems  in  Europe.  Steep  and  long  grades,  numerous 
small  curves  and  a  traffic  system  which  imposes  both 
passenger  and  freight  service  on  the  same  locomotive 
are  the  handicaps.  Fourteen  "2-0-1"  locomotives  were 
ordered  at  the  Bergmann  works,  to  operate  on  1.5,000 
volt,  single-phase  alternating  current  at  165  cycles  and 
capable  of  pulling  from  500-ton  to  1,200-ton  trains 
at  top  speeds  of  90  km.  to  55  km.  per  hour  respec- 
tively. In  1917  the  first  of  these  engines  was  put  in 
service  on  the  line  from  Lauban  to  Konigszelt.  and  it 
has  given  very  good  results.  One  motor  only  is  used, 
transmitting  its  power  by  means  of  two  45-deg.  inclined 
rods  upon  two  jackshafts,  from  which  the  four  drivers 
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are  actuated  by  horizontal  coupling  rods.  The  motor 
has  an  hour  rating  of  3,000  hp.  and  is  said  to  be  the 
largest  railway  motor  in  the  world.  The  diameter  of 
the  motor  is  so  large  that  the  upper  part  of  it  extends 
through  the  roof  of  the  engine.  The  complete  locomo- 
tives weigh  108  tons  and  develop  at  the  start  a  pull 
of  20,000  kg.  at  the  circumference  of  the  drivers. 
Elektrische  Krafthetriehe  unci  Bahnen.  Sept.  10,   1921. 

Electrophysics  and  Magnetism 

X-Ray  Bidb  irith  Liquid-Mercury  Anticathode. — 
Alex  Muller. — Experiments  by  the  writer  showed  that 
it  was  easy  to  get  fairly  hard  and  intense  X-rays  using 
directly  a  liquid-mercury  anticathode,  a  fact  which  led 
to  the  possibility  of  obtaining  the  X-ray  spectrum  of 
mercury.  The  experiments  proved  the  fact  that  mate- 
rials with  fairly  high  vapor  pressure  can  be  used  as 
anticathodes  for  X-rays. — Philosophical  Magazine,  Sep- 
tember. 1921. 

Variation  of  Resistance  of  Selenium  with  Tempera- 
ture.— Snehamoy  Datta. — Though  the  light  sensitive- 
ness of  selenium  has  been  studied  by  a  large  num- 
ber of  workers,  its  heat  sensitiveness  has  not  been 
studied  thoroughly,  and  it  was  therefore  thought 
worth  while  to  make  tests  with  a  view  to  decide 
how  far  the  properties  of  selenium  are  attributable 
to  changes  caused  by  temperature  variations.  It 
was  found  that  the  resistance  decreases  with  tempera- 
ture according  to  the  equation  Rt  =  (6.5.01  —  0.86f  -f- 
0.0029f)10'. — Philosophical  Magaiine.  September,  1921. 

Electrochemistry  and  Batteries 

Influence  of  Electric  Furnace  on  Metallurgy  of  Non- 
Ferrous  Metals. — H.  M.  St.  John. — As  a  result  of  its 
mechanical  semi-automatic  nature,  electric  melting,  this 
paper  states,  is  gradually  doing  away  with  the  secre- 
tiveness  which  has  characterized  the  non-ferrous  indus- 
tries and  :s  replacing  the  experienced  brass  melter  by 
a  mechanic  who  needs  only  to  understand  his  machine 
and  its  capabilities.  By  its  use  of  large  melting  units, 
with  closed  chambers  virtually  free  from  oxygen  and 
products  of  combustion,  electric  welding  has  revolu- 
tionized metal-handling  methods  and  produces  a  more 
uniformly  high  quality  of  product,  with  less  labor  and 
less  metal  wastage,  than  have  previously  been  possible. 
— Paper  read  before  American  Electrochemical  Society, 
Sept.  29,   1921. 

Units.  Measurements  and  Instruments 

A  New  Electric  Hygrometer  for  Remote  Indication. — 
J.  Cartus. — Knowledge  of  the  degree  of  humidity  of 
the  air  existing  at  any  time  is  of  great  importance  in 
cotton  mills,  refrigerating  plants,  breweries,  storage 
rooms  for  tobacco,  grain,  paper,  etc.  The  dry-and-wet- 
bulb  thermometer  method  (p.sychrometer)  has  been 
u.sed  generally  for  these  purposes.  Hartmann  &  Braun 
have  put  on  the  market  a  new  instrument  which  permits 
of  the  direct  reading  or  permanent  registering,  in  per- 
centages of  humidity  at  any  distance  from  the  room 
under  control.  Instead  of  a  wet  and  a  dry  thermometer 
a  very  sensitive  battery  of  thermocouples  is  used,  one 
end  of  which  is  kept  wet  by  a  small  wick  of  muslin 
hanging  from  a  cup  of  distilled  water.  The  ends  of  the 
couples  lead  to  a  millivoltmeter  graduated  directly  in 
hundreds.  To  oflfset  the  influence  of  the  varying  room 
temperature  a  small  mercury  thermometer  is  installed 
next  to  the  hygrometer.  This  has  several  platinum 
wires  fu.sed  into  the  capillar>'  tube  and  connected  to  the 


.steps  of  a  shunt  to  the  millivoltmeter,  so  as  to  change 
•  its  reading  characteristics  according  to  the  changing 
room  temperature. — Zeitschrift  des  Vereines  Deutscher 
Ingenieure,  July  16,  1921. 

Apparatus  for  Measuring  Ground  Resistan-ce — M. 
Less.\lle. — It  is  customary  to  measure  the  ohmic  re- 
sistance of  a  ground  connection  by  the  Kohlrausch 
method  bridge,  using  a  small  induction  coil,  a  net  of 
calibrated  resistance  units,  a  slide  wire  and  a  telephone. 
Three  measurements  must  be  made  and  three  equations 
must  be  solved  to  obtain  the  desired  result.  The  author 
has  devised  and  patented  a  modified  method  whereby  the 
bridge  connections  are  made  so  that  the  slide  wire  is 
not  calibrated,  as  is  usual,  according  to  its  two  parts, 
a  b,  but  according  to  1  +  (a  b).  This  reduces  the 
method  to  only  two  measurements  and  the  solution  of 
only  one  or  sometimes  two  equations. — Revue  Generate 
de  VElectricite,  Sept.  10,  1921. 

Telegraphy,  Telephony  and  Signals 

Piloting  Vessels  by  Electrically  Energized  Cables. — 
A.  Crossley. — This  problem  has  been  apparently  met 
with  the  aural  receiving  equipment,  but  there  is  a  de- 
mand for  some  kind  of  a  visual  device  which  will 
indicate  directly  the  location  of  the  cable.  Work  on 
such  a  device  is  now  being  undertaken  by  the  New  York 
Navy  Yard.  Arrangements  have  been  considered  by  the 
International  Communication  Conference,  meeting  at 
Washington,  whereby  this  aid  to-  navigation  will  be 
internationalized  and  adopted  by  all  countries  having 
seaports.  The  New  York  Harbor  installation  will  not 
cost  more  than  $.50,000,  which  is  about  equal  to  the 
cost  of  beacons  and  buoys  now  used  in  and  about  New 
York  Harbor.  Figuring  the  cost  of  receiving  equip- 
ment for  the  audio  piloting  cable  system  at  approxi- 
mately $1,000  per  vessel,  it  can  be  seen  that  the 
equipment  will  pay  for  itself  within  a  period  of  a  few 
hours,  when  steamships  are  detained  outside  of  harbors 
at  a  cost  of  $500  to  $4,000  per  hour.  The  article  con- 
tains a  summary  of  historical  developments. — Proceed- 
ings Institute  of  Radio  Engineers,  August,  1921. 

A  New  Direction  Finder. — G.  M.  WRIGHT  AND  S.  B. 
Smith. — A  description  of  a  new  method  of  finding 
direction  developed  by  the  engineers  of  the  Jlarconi 
company.  The  advantage  claimed  for  this  new  method 
is  that  it  is  less  seriously  affected  by  the  reflection 
and  refraction  phenomena  which  are  usually  known 
as  night  effect.  The  system  consists  of  the  well-known 
combination  of  the  Bellini-Tosi  aerial  and  an  open 
aerial  adjusted  to  give  a  heart-shaped  diagram  with  a 
single  zero.  It  is  indicated  that  a  receiver  of  this  type 
may  give  very  inaccurate  results,  but  if  the  signals 
are  so  strong  that  the  minimum  is  sharply  defined  there 
should  be  no  diflfculty. — Radio  Review,  August,  1921. 

Miscellaneous 

Small  and  Ine.rpe7i.sive  .\rc  Furnace. — E.  F.  RUSS. — 
A  very  simple  and  cheap  electric  furnace  of  500  kg. 
capacity  with  one  or  two  electrodes  suitable  to  be  con- 
nected to  any  single  or  three-phase  alternating-current 
power  supply  is  described.  An  oil-cooled  reactance  coil 
in  series  with  the  furnace  prevents  short-circuiting 
when  the  arc  is  formed.  The  electrodes  are  advanced 
by  hand  operation.  The  energy  consumption  for  one 
charge  of  500  kg.  i.s  given  to  550  kw.-hr.  The  furnace 
has  been  designed  and  is  especially  suitable  for  machine 
shops  which  produce  their  own  small  steel  castings. — 
Elcktrotechnische  Zeititchriff,  Sept.  8.  1921. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Bankers  Told  Prosperity  Cannot 
Be  Halted 

OPENING  the  annual  convention  of  the  American 
Bankers'  Association,  held  in  Los  Angeles  this 
week,  John  S.  Drum,  president  of  the  association,  de- 
clared that  there  is  nothing  in  the  domestic  situation 
or  in  the  international  situation  that  can  sustain  a 
pessimistic  outlook.  Gradually,  he  said,  influences  pre- 
venting the  restoration  of  stable  conditions  are  disap- 
pearing as  prices  move  toward  stability  on  an  equitable 
basis. 

"The  full  purchasing  power  that  is  a  necessary  pre- 
requisite of  normal  prosperity  is  being  recovered  stead- 
ily," he  continued,  "as  social  and  political  conditions 
abroad  improve.  The  wealth  wasted  in  war  is  being 
replaced,  and  foreign  countries  are  working  to  rebuild 
the  productive  capacity  that  measures  their  ability  to 
consume,  and  as  foreign  production  increases  world 
markets  for  American  goods  are  being  reopened.  It  is 
true  that  many  problems,  both  domestic  and  foreign, 
are  standing  in  the  way  of  a  restoration  of  stable  con- 
ditions and  normal  domestic  and  world  prosperity,  but 
the  forces  that  are  working  to  solve  these  problems  are 
irresistible." 

Georgia  Line  Construction  Regulation 
Law  Fails  to  Pass 

THE  bill  before  the  Georgia  Legislature  that  aimed 
at  the  establishment  of  regulations  by  the  Railroad 
Commission  to  govern  overhead-line  construction  failed 
of  passage  in  the  House  after  being  amended  in  the 
Senate.  It  was  returned  to  the  House  too  late  for 
consideration.  The  bill  as  finally  amended  limited  the 
scope  of  the  rules  to  protection  from  physical  hazards, 
though  originally  it  was  drawn  to  include  inductive  in- 
terference. Another  amendment  exempted  from  the 
provisions  of  the  proposed  law  all  utilities  municipally 
owned.  If  the  bill  comes  up  for  consideration  next 
year,  it  will  be  necessary  for  both  houses  to  pass  it. 


disturbing  element  in  the  situation,  they  having  refused 
to  bind  themselves  at  any  time  to  take  part  in  the  pro- 
ceedings under  the  direction  of  Judge  Landis.  The 
action  of  the  council  opens  the  way  to  the  rehearings 
demanded  by  some  of  the  trades  that  are  dissatisfied 
with  the  wages  awarded  them.  In  some  cases  this  will 
result  in  taking  up  again  the  matter  of  elimination  of 
working  rules  that  were  the  reason  for  a  smaller  wage 
being  awarded  than  the  trades  in  question  would  have 
otherwise  received. 


Chicago  Buihling  Trades  Council 
Approves  Landis  Award 

AFTER  Judge  Landis  had  declared  himself  "up  in 
.  the  air"  and  ordered  a  two  weeks'  continuance  of 
the  Chicago  building  controversy  to  "let  things  simmer 
down,"  the  Chicago  Building  Trades  Council  on  Friday 
night  of  last  week  expelled  the  hoisting  engineers,  who 
were  the  only  defiant  union  organization  remaining, 
and  unanimously  accepted  the  wage  award  made  by 
Judge  Landis  about  a  month  ago.  The  action  came 
suddenly,  after  the  situation  had  apparently  reached  a 
deadlock  with  little  prospect  of  immediate  progress  in 
any  direction.  The  approval  of  the  council  included 
that   of  the  carpenters,  who  have   been  the  principal 


America  Must  Participate  in  European 
Restoration,  Investigators  Say 

CONVICTION  that  the  United  States  cannot  refrain 
from  active  pai-ticipation  in  the  settlement  of  the 
economic  and  financial  difficulties  confronting  the  world 
is  expressed  by  a  special  committee  of  the  Chamber  of 
Commerce  of  the  United  States  just  back  from  an 
extended  trip  through  European  countries  where  gov- 
ernment officials  and  business  leaders  were  interviewed 
and  where  in  a  close  study  on  the  ground  the  committee 
sought  the  views  of  various  elements  of  the  population. 
In  a  report  to  the  board  of  directors  of  the  Chamber  of 
Commerce  the  committee  declares: 

"In  every  country  visited  the  opinion  was  expressed 
that  neither  western  nor  central  Europe  can  be  restored 
to  a  condition  which  promises  hope  and  progress  for 
the  future  without  our  assistance.  Every  country  de- 
sires our  friendship  and  assistance,  and  it  is  apparent 
that  we  can  participate  in  the  restoration  of  commercial 
and  industrial  productivity  on  any  reasonable  and  con- 
sistent terms,  either  by  modification  of  the  Versailles 
treaty  to  meet  the  policies  of  the  United  States  or 
independently  of  it." 


T 


Westinghouse  Receives  $7,000,000 
Railway  Contract  from  Chile 

HE   Westinghouse   Electric   International   Company 


announces  that  it  has  received  final  confirmation  of 
the  contract  to  supply  the  equipment  to  electrify  the 
Chilean  State  Railroad  between  Valparaiso  and  San- 
tiago and  the  Los  Andes  branch.  This  contract  covers 
the  largest  railway  electrification  undertaken  by  an 
American  firm  outside  of  the  United  States. 

The  main  line,  which  is  116  miles  long,  is  now  under 
steam  operation  and  is  the  most  important  railway 
line  in  Chile.  It  connects  the  leading  seaport  <; Val- 
paraiso) with  the  capital  (Santiago),  while  the  line  to 
Los  Andes  is  28  miles  long  and  forms  the  Chilean  State 
Railway  section  of  the  transcontinental  line  to  Buenos 
Aii-es. 

The  contract,  which  has  a  total  value  of  ?7.000,000. 
was  obtained  despite  keen  competition  from  Germany 
and  other  European  companies.  The  award  was  given 
to  the  American  firm  because  of  its  more  complete  and 
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cori'ect  engineering  analysis  of  the  situation  as  well  as 
its  low  price. 

The  equipment  to  be  furnished  consists  of  eleven 
local  passenger  locomotives,  fifteen  road  freight  locomo- 
tives, six  express  locomotives,  seven  switching  engines 
and  five  substations  of  4,000  kw.  rating  each.  All  of 
these  locomotives  are  to  be  of  Baldwin-Westinghouse 
manufacture.  The  3,000-voIt  direct-current  system 
which  will  be  used  will  be  strictly  American  in  char- 
acter. The  capacity  of  this  equipment  will  be  50  per 
cent  greater  than  present  traffic  demands,  and  the  plans 
have  been  so  drawn  that  an  increase  of  traffic  capacity 
reaching  three  times  the  present  demands  can  readily 
be  obtained. 

This  contract  represents  the  third  large  order  for 
electric  railway  supplies  received  by  the  Westinghouse 
Electric  International  Company  from  a  foreign  country 
in  the  past  few  months,  the  othei's  being  obtained  from 
France  and  Japan.  The  Errazuriz-Simpson  Company 
of  Chile  will  build  the  overhead  construction. 


Portland  Company  to  Finance  Project 
with  Preferred  Stock 

IN  ORDER  to  provide  capital  for  extensions  and 
betterments,  but  primarily  to  finance  the  construc- 
tion of  a  large  hydro-electric  project,  the  Portland 
(Ore.)  Railway,  Light  &  Power  Company  has  author- 
ized the  sale  of  $10,000,000  of  7  per  cent  prior  pre- 
ferred stock,  to  be  sold  as  needed.  Much  preliminary 
work  has  already  been  done  on  the  Oak  Grove  project, 
which  is  capable  of  an  ultimate  development  of  60,000 
kw.,  and  actual  work  will  be  started  on  the  first  unit 
of  20,000  kw.  within  the  next  year  if  adequate  financing 
can  be  had.  It  is  estimated  that  it  will  take  three  years 
to  complete  the  first  unit.  Additional  units  will  be 
added  as  required. 

Prior  to  placing  the  stock  on  the  market  a  financial 
reorganization  of  the  company  is  being  arranged.  Sup- 
plementary articles  of  incorporation  have  been  filed 
increasing  the  capitalization  of  the  company  from 
$35,000,000  to  $42,500,000.  A  reduction  of  $5,000,000 
is  to  be  made  in  the  common  stock  of  the  company. 
There  will  be  issued  $2,500,000  of  first  preferred  stock 
that  will  not  be  offered  for  sale.  There  has  been  issued 
and  paid  in  full  $22,500,000  of  the  company's  stock. 
Holders  of  the  new  $10,000,000  of  prior-preferred  stock 
will  be  first  to  receive  dividends.  As  far  as  possible  the 
same  policy  will  govern  the  company  in  disposing  of 
this  new  issue  of  stock  as  was  followed  recently  when 
$1,000,000  of  8  per  cent  gold  notes  was  offei-ed  locally. 

Washington  Contractor-Dealers  Withdraw 
from  National  Association 

DECISION  was  reached  at  the  annual  co::vention  of 
the  Washington  Association  of  Electrical  Contrac- 
tor-Dealers, held  in  Yakima,  Wash.,  Sept.  16,  to  follow 
the  action  of  the  California  and  Oregf)n  state  associa- 
t.ons  in  withdrawing  from  the  National  Association  of 
Electrical  Contractors  and  Dealers.  Similar  action  wa.s 
taken  at  the  Oregon  state  convention  held  June  12  and 
13  at  Eugene  and  at  the  California  annual  meeting  held 
at  Berkeley  Aug.  27.  A  joint  letter  to  the  national 
association  giving  notice  of  withdrawal  of  the  Cali- 
fornia, Oregon  and  Washington  state  divisions  was 
siirned  by  the  presidents  of  the  three  associations  at 
the  Yakima  meeting 


Business  Good  in  Southern  California, 
Says  S.  M.  Kennedy 

BUSINESS  in  southern  California  is  in  a  much  better 
condition  than  it  is  in  the  East,  according  to  S.  M. 
Kennedy,  vice-president  Southern  California  Edison 
Company,  largely  because  there  was  not  the  same 
extreme  inflation  and  consequently  there  is  not  the 
necessity  for  deflation.  Mr.  Kennedy,  who  is  a  well 
known  authority  on  public  relations  and  central-station 
business   building,   while    in    New   York   recently   on   a 

business  trip  was  asked 
by  the  E  L  E  c  T  R I  c  A  L 
World  to  outline  the 
conditions  in  the  great 
territory  served  by  his 
company,  and  he  started 
out  with  a  remark 
that  undoubtedly  has  a 
much  wider  application 
than  just  to  southern 
California. 

"Whatever  depres- 
sion has  been  felt  in 
southern  California," 
he  said,  "has  been  more 
sympathetic  than  any- 
thing else.  We  are  a 
part  of  the  nation  and 
as  such  cannot  escape 
altogether  economic  disturbances  that  are  so  widespread. 
Business  with  us,  however,  is  really  good  and  we 
are  going  ahead  vigorously. 

"In  every  town  in  southern  California  homes  are 
being  erected  as  fast  as  they  can  be  built.  There  is 
a  scarcity  of  homes,  and  now  that  building  costs  and 
labor's  wages  have  decreased  people  are  building.  In 
fact,  one  of  the  greatest  difficulties  before  the  Southern 
California  Edison  Company  today  is  to  keep  pace  with 
the  demand  for  service  to  new  buildings,  most  of  which 
are  dwellings. 

"Industrially  and  agriculturally  we  are  operating  at 
about  the  same  level  as  a  year  ago.  We  are  serving 
more  irrigation  stations  and  as  many  industrial  plants, 
but  the  load  of  the  latter  is  not  quite  so  large  as 
it  was,  say,  twelve  months  ago. 

"Gross  revenue  has  been  increasing  satisfactorily 
month  by  month  during  the  year  in  spite  of  an  appre- 
ciable reduction  in  rates.  The  increase  in  business,  in 
other  words,  more  than  offsets  the  lower  rates. 

"Labor  seems  more  satisfied  than  at  any  time  in  the 
previous  twelve  months.  Our  company  is  not  cutting 
salaries  or  wages  of  existing  employees,  but  starting 
with  last  .luly  the  new  employees  for  line  and  construc- 
tion work  have  been  taken  on  at  a  lower  scale  of  wages. 
This  seems  to  work  out  very  well,  and  the  new  men 
seem  well  satisfied. 

"In  the  oil  fields  of  southern  California,  where  about 
10,000  men  are  employed,  wages  were  reduced  all  along 
the  line  one  dollar  a  day.  While  these  men  arc  now  out 
on  a  strike,  it  is  not  a  question  of  wages  but  rather  one 
of  recognition  of  the  union. 

"In  certain  classes  of  agricultural  production  condi- 
tions are  somewhat  unsatisfactory,  but  they  are  improv- 
ing. During  and  immediately  following  the  war  fancy 
prices  were  oI)tained  for  many  products.  This  incited 
the  farmers  to  overproduction,  and  then  came  a  poor 
market.     This  overproduction,  which  was  stocked,  ha.«i 
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MOW  been  absorbed  and  the  new  product  is  being  sold 
again  at  a  favorable  price.  The  same  is  true  of  the 
canning  industry.  There  is  now  a  decided  improve- 
ment, and  conditions  are  more  hopeful  than  prevailed 
six  months  ago. 

"These  improved  conditions  are  naturally  being 
reflected  in  our  sales  of  company  securities  locally. 
During  the  current  year  our  company  has  sold  more 
than  $10,000,000  of  stock  to  customers,  and  the  total 
number  of  stockholders  to  date  is  21,000.  Our  sales 
of  stock  locally  are  being  made  by  a  regular  and  perma- 
nent department  that  is  operating  every  day  and  creat- 
ing a  steady  demand  for  the  company's  securities.  It 
is  not  only  increasing  the  number  of  stockholders  but 
is  obtaining  heavier  investments  from  old  stockholders. 

"One  of  the  big  features  of  the  company's  stock-sell- 
ing program  is  that  two-thirds  of  our  permanent  em- 
ployees are  stockholders  and  the  percentage  is  steadily 
increasing.  We  now  have  .3,000  employee  stockholders. 
The  customer-partnership  plan  is  the  ideal  public  own- 
ership, and  the  Southern  California  Edison  Company's 
eventual  number  of  stockholders  is  limited  only  by 
the  number  of  its  customers." 


A.  R.  A.  Inductive-Interference 

Committee  Reports 

AT  A  SESSION  of  the  telegraph  and  telephone  sec- 
^1.  tion  of  the  American  Railway  Association  held  in 
Cleveland  week  before  last  the  inductive-interference 
committee  submitted  a  report  in  which  the  theory  of 
inductive  interference  was  discussed  and  a  description 
of  its  causes  and  effects  included.  The  report  was 
accepted  for  submission  by  letter  ballot  for  inclusion 
in  the  A.  R.  A.  manual.  The  description  of  causes  and 
effects  is  confined  to  the  "detrimental  inductive  effect 
on  telegraph  and  telephone  circuits  caused  by  adjacent 
power  circuits  or  systems."  Inductive  interference  be- 
tween telegraph  and  telephone  circuits  .-  mentioned, 
the  remedy,  it  is  said,  consisting  in  transpositions  in 
accordance  with  schemes  worked  out  by  the  committee 
on  maintenance  of  outside  plant  to  reduce  the  effects 
of  such  interference.  Three  classes  of  interference 
are  dealt  with — interference  with  operation,  which  in- 
cludes interruption  of  service;  interference  with  tele- 
graph communication,  and  interference  with  telephone 
signals.  The  classifications  cover  physical  injury  to 
plant  from  fire,  damage  to  apparatus  or  protective 
apparatus  and  hazard  to  employees  from  electric  or 
acoustic  shock. 

The  report  contains  a  fairly  full  discussion  of  the 
factors  in  the  power  circuits  tending  to  create  induc- 
tive interference,  but  aside  from  lack  of  balance  in 
the  communication  circuits  and  those  factors  due  to  poor 
consti-uction  or  maintenance  no  attention  is  given  to  the 
characteristics  of  communication  circuits  that  render 
them  unduly  susceptible  to  the  influence  of  paralleling 
power  circuits.  Except  for  the  incidental  mention  of 
transpositions,  there  is  no  discussion  of  preventive  or 
remedial  measures. 

A  supplemental  report  contains  the  statement  that  the 
committee  has  learned  through  inquiry  from  the  vari- 
ous state  commissions  that  the  subject  of  inductive 
interference  is  very  much  alive.  A  list  of  ten  states  in 
which  rules  have  already  been  adopted  or  adoption  of 
such  rules  is  contemplated  is  given.  Constant  i-efer- 
ence  Is  made  to  California  General  Order  No.  52  in  this 
connection.    This  is  the  order  by  which  the  final  recom- 


mendations of  the  California  committee  were  put  in 
force  in  that  state.  The  American  Railway  Association 
through  its  secretary  has  been  instrumental  in  furnish- 
ing copies  of  the  ordei'  to  the  railroad  and  public 
service  commissions  of  forty-three  states. 

It  is  interesting  to  note  that  in  the  make-up  of  the 
committee,  in  addition  to  the  railroad  representatives, 
the  names  of  L.  P.  Ferris  and  R.  W.  Mastick,  of  the 
American  Telephone  &  Telegraph  Company  and  the 
Pacific  Telephone  &  Telegraph  Company  respectively, 
appear.  Both  men  were  employed  in  the  California 
inductive-interference  study.  One  manufacturer's  rep- 
resentative appears,  but  there  is  no  direct  representa- 
tion of  the  power  interests. 


Indiana  Association  Considers  Overhead 
Crossing  Situation 

ALTHOUGH  the  program  of  the  thirteenth  annual 
I.  meeting  of  the  Indiana  Electric  Light  Association 
at  French  Lick  Springs  which  was  held  recently  was 
curtailed  because  of  the  consolidation  of  the  meeting 
of  the  association  with  the  meeting  of  the  Great  Lakes 
Geographic  Section,  N.  E.  L.  A.,  the  session  was  an 
interesting  one.  President  DellPlain's  address,  de- 
livered at  the  banquet  on  Friday  night,  called  upon  the 
members  to  center  their  thought  on  the  improvement 
of  the  domestic  life  of  their  communities,  to  create  good 
will  by  every  possible  means,  and  especially  not  to 
overlook  the  value  of  employees  as  a  medium  to  this  end. 
The  establishment  of  a  sound  and  active  sales  policy 
both  as  to  product  and  merchandise  was  called  for,  and 
the  members  were  especially  warned  against  the  hasty 
reduction  of  wages,  Mr.  DellPlain  advocating  a  policy 
of  non-interference  with  the  present  staffs  and  the  limit- 
ing of  adjustments,  if  any,  to  the  newcomers. 

The  overhead-crossings  committee  reported  that  the 
law  in  Indiana  was  such  that  modern  practice  was  dif- 
ficult to  adopt,  because  when  the  law  was  adopted  a 
number  of  years  ago  the  practices  then  current  had  been 
written  into  it.  A  committee  was  appointed  to  considei- 
the  drafting  of  new  legislation  that  can  be  presented  to 
the  next  Legislature  to  relieve  the  situation  and  permit 
the  elimination  of  undesirable  practices. 

The  discussion  of  the  educational  committee  repoit 
centered  around  the  meter  course  carried  or  at  Purdue 
University  and  developed  a  strong  sentiment  for  similar 
courses  on  overhead-line  and  distribution  practice. 

W.  L.  Goodwin,  assistant  to  the  president  of  the  So- 
ciety for  Electrical  Development,  declared  that  elec- 
tricity was  not  a  necessity  but  a  convenience  and  that 
the  business  should  be  developed  on  this  basis.  The 
difference  indicated  between  the  two  is  that  profits  must 
lie  lower  on  the  necessities  and  the  degree  of  control 
greater  than  on  the  conveniences. 

No  industry  spends  so  little  for  aggressive  and  de- 
fensive work  as  the  central-station  company.  This  was 
the  message  that  M.  H.  Aylesworth,  executive  manager 
of  the  N.  E.  L.  A.,  left  with  the  meeting  in  discussing 
the  work  of  the  national  association.  F.  A.  Bryan  of 
South  Bend  made  a  heart-to-heart  plea  for  a  personal 
examination  on  the  part  of  all  the  members  to  determine 
what  may  be  wrong  with  their  methods,  their  organi- 
zations and  themselves,  in  order  that  the  public  rela- 
tions and  also  the  internal  relations  of  the  organizations 
may  be  improved. 

E.  M.  Walker  of  Terre  Haute  was  elected  president 
for  the  coming  year,  Harry  Reid  vice-president  and 
Thomas  Donohue  of  Lafayette  secretary  and  treasurer. 
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Dean  Cooley  to  Head  American 
Engineering  Council 

ALTHOUGH  most  of  the  time  was  taken  up  with 
.  matters  of  routine  character,  there  were  a  number 
of  definite  accomplishments  by  the  executive  board  of 
the  American  Engineering  Council  of  the  Federated 
American  Engineering  Societies  at  its  meeting  in  Wash- 
ington Sept.  30.  Mortimer  E.  Cooley.  dean  of  the  col- 
leges of  engineering  and  architecture  of  the  University 
of  Michigan,  was  elected  president  of  the  American 
Engineering  Council  to  fill  the  vacancy  ci'eated  by  the 
resignation  of  Herbert  C.  Hoover  when  he  became  Sec- 
retaiy  of  Commerce.  It  is  understood  that  Professor 
Cooley  has  made  arrangements  which  will  enable  him 
to  give  one-fourth  of  his  time  to  active  work  for  the 
organization.  The  board  adopted  a  number  of  recom- 
mendations by  the  committee  on  government  contracts. 

Most  attention  was  given  the  report  of  the  special 
committee  on  employment  service.  From  the  discussion 
a  resolution  grew  which  points  out  the  pressing  need 
for  a  unified  employment  service  for  engineers  "na- 
tional in  scope,  local  in  application  and  financed  for 
adequate  service."  It  having  been  found  that  the  con- 
stituent societies  are  not  able  to  provide  a  free  service, 
the  executive  board  indorsed  the  principle  of  a  paid 
employment  service,  but  with  reduced  fees  for  members 
of  the  organizations  that  support  it.  A  joint  committee 
will  organize  the  employment  bureau. 

A  resolution  proposed  by  W.  W.  Varney  of  Baltimore 
provided  for  the  publication  of  a  journal  by  the  feder- 
ated societies.  Most  of  the  members  of  the  board  were 
not  prepared  to  vote  on  such  an  important  matter  as 
is  involved  in  embarking  in  a  pretentious  publication 
activity.  The  proposed  resolution  was  referred  to  the 
committee  on  printing. 


After  listening   to   the   report   of  the   committee  on 
licensing  the  board  felt  that  further  work  must  be  done. 


Success  Attends  Metermen's  Conference 
at  Yale  University 

AN  electrical  metermen's  conference  was  held  at 
ly.  the  Dunham  Laboratory  of  Electrical  Engineer- 
ing of  Yale  University,  New  Haven,  Conn.,  from  Sept. 
13  to  Sept.  15.  The  attendance  was  more  than  thirty, 
including  representatives  from  sixteen  of  the  electric 
utility  companies  of  Connecticut.  The  principal  meter 
and  instrument  manufacturers  were  represented  by  one 
or  more  meter  experts,  and  they,  in  conjunction  with 
two  members  of  the  departmental  teaching  staff,  pro- 
vided the  lectures  and  answered  the  questions  asked 
in  the  subsequent  discussion. 


State  Information  Committee  Idea  as 
Conceived  by  InsuU  Growing 

PROGRESS  is  still  being  made  in  widening  interest 
in  State  committees  on  public  utility  information. 
According  to  the  latest  information  available  there  are 
now  eleven  such  committees  covering  sixteen  states, 
the  New  England  States  being  grouped  under  one 
committee.  There  are  five  other  states  that  are  mak- 
ing progress  in  this  matter  and  others  which  have 
given  it  consideration. 

The  first  committee  was  formed  in  Illinois  and  this 
month  marks  two  and  a  half  years  of  service.  The 
general  scheme  for  this  committee  was  erroneously 
attributed  in  Electrical  World  for  Sept.  24  to  John 
F.  Gilchrist.  It  was  conceived  by  Samuel  Insull,  presi- 
dent of  the  Commonwealth  Edison  Company.  Mr.  Gil- 
christ was  made  chairman  of  the  original  committee. 


New  York  Electrical  Show  Draws  100,000  Visitors 


Ox  SATURDAY  nitrht  the  fourtcc-nth  annual  New  York 
Electrical  Exi)o.sition  came  to  a  close  after  ten  days  of 
iarire  and  enthusiastic  attendance.  It  was  estimated  that 
fully  one  hundred  thousand  people  thronjred  the  spacious 
armory  of  the  71st  ReRiment,  whert-  the  show  was  held  this 


year.  While  there  was  frreat  interest  manifest  in  the 
demonstration  of  the  wireless  telephone  and  the  amateur 
wireless  contest,  still  the  predominant  interest  shown  by  the 
public  was  in  the  domestic  electrical  applianrcs  for  lighten- 
ing the  labor  of  the  home. 
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Emergency  Measures  for  Non-Employ- 
ment Held  to  Be  Essentially  Local 

THE  fir.st  phase  of  the  work  of  the  national  confer- 
ence on  non-employment,  meeting  at  Washington — 
namely,  consideration  of  emergency  measures  of  relief 
— was  completed  on  Sept.  30,  and  the  conference  ad- 
journed to  meet  again  next  Mondaj',  Oct.  10.  At  that 
time  the  program  will  deal  with  long-time  and  per- 
manent measures  to  prevent  excessive  shortage  of  em- 
ployment. 

Emergency  relief,  it  was  held,  is  essentially  local  in 
character,  and  with  that  in  mind  the  conference  adopted 
the  following  summary  of  its  recommendations  "for 
an  emergency  program  for  immediate  adoption  and 
prosecution" : 

1.  The  conference  finds  that  there  are,  variously  esti- 
mated, from  3,.'JOO,000  to  5,500,000  persons  unemployed,  and 
there  are  a  much  greater  number  dependent  upon  them. 
There  has  been  an  improvement,  but  pending  general  trade 
revival  this  crisLs  cannot  be  met  without  definite  and  posi- 
tive organization  of  the  country. 

2.  The  problem  K>i  meeting  the  emergency  of  non-employ- 
ment is  primarily  a  community  problem.  The  responsibility 
for  leadership  is  with  the  mayor  and  should  be  immediately 
assumed  by  him. 

3.  The  basis  of  organization  should  be  an  emergency 
committee  representing  the  various  elements  in  the  com- 
munity. This  committee  should  develop  and  carry  through 
a  community  plan  for  meeting  the  emergency,  using  existing 
agencies  and  local  groups  as  far  as  practicable.  One 
immediate  step  should  be  to  co-ordinate  and  establish 
efllcient  public  employment  agencies  and  to  register  all 
those  desiring  work.  It  should  co-ordinate  the  work  of  the 
various  charitable  institutions.  Registration  for  relief 
should  be  entirely  separate  from  that  for  employment. 

4.  The  personnel  of  the  employment  agencies  should  be 
selected  with  consideration  of  fitness  only  and  should  be 
directed  to  iind  the  right  job  for  the  right  man  and  should 
actively  canvass  and  organize  the  community  for  opportu- 
nities for  employment.  The  registry  for  employment  should 
be  surrounded  with  safeguards  and  should  give  priority  in 
employment  to  residents.  Employers  should  give  preference 
to  the  emergency  employment  agencies. 

5.  The  emergency  committee  should  regularly  publish 
the  numbers  dependent  upon  it  for  employment  and  relief, 
that  the  community  may  be  apprized  of  its  responsibility. 
Begging  and  unco-ordinated  solicitation  of  funds  should 
be  prevented. 

6.  Private  houses,  hotels,  offices,  etc.,  can  contribute  to 
the  situation  by  doing  their  repairs,  cleaning  and  alterations 
during  the  winter  instead  of  waiting  until  spring,  when 
employment  will  be  more  plentiful. 

7.  Public  construction  is  better  than  relief.  The  munici- 
palities should  expand  their  school,  street,  sewage,  repair 
work  and  public  buildings  to  the  fullest  possible  volume 
compatible  with  the  existing  circumstances.  That  existing 
circumstances  are  favorable  is  in^licated  by  the  fact  that 
more  than  $700,000,000  of  municipal  bonds,  the  largest 
amount  in  history,  have  been  sold  in  1921.  Of  these,  $106,- 
000,000  were  sold  by  333  municipalities  in  August.  Munici- 
palities should  give  short-time  employment  the  same  as 
other  employers. 

8.  The  governor  should  unite  -ill  state  agencies  for  sup- 
port of  the  mayors  and,  as  the  superior  officer,  should  insist 
upon  the  responsibility  of  city  offici.ils.  He  should  do  every- 
thing compatible  with  circumstances  in  expedition  of  con- 
struction of  roads,  state  buildings,  etc. 

9.  The  federal  authorities,  including  the  Federal  Reserve 
banks,  should  expedite  the  construction  of  public  buildings 
and  public  works  covered  by  existing  appropriations. 

10.  A  congressional  appropriation  for  roads,  together 
with  state  appropriations  amounting  to  many  tens  of  mil- 


lions of  dollars  already  made  in  expectation  of  and  depend- 
ence on  federal  aid,  would  make  available  a  large  amount  of 
employment. 

The  conference  under  existing  circumstances,  notwith- 
.standing  various  opinions  as  to  the  character  of  the  legisla- 
tion and  the  necessity  for  economy,  r'^conimends  congressional 
action  at  the  present  session  in  order  that  work  may  go 
forward. 

11.  The  greatest  area  for  immediate  relief  is  in  the  con- 
struction industry,  which  has  been  artificially  restricted 
during  and  since  the  war.  We  are  short  more  than  a 
million  homes.  All  kinds  of  building  and  construction  are 
far  behind  national  necessity.  The  Senate  committee  on 
reconstruction  and  production  in  March  of  this  year  esti- 
mated the  total  construction  shortage  in  the  country  at 
between  ten  and  twenty  billion  dollars.  Considering  all 
branches  of  the  construction  industries,  more  than  two 
million  people  could  be  employed  if  construction  were 
resumed.  Undue  cost  and  malignant  combinations  have 
made  proper  expansion  impossible  and  contributed  largely 
to  this  situation.  In  some  places  these  matters  have  been 
cleaned  up.  In  other  places  they  have  not  and  are  an  affront 
to  public  decency.  In  some  places  these  things  have  not 
existed.  In  others  costs  have  been  adjusted.  Some  materials 
have  been  reduced  in  prices  as  much  as  can  be  expected. 
Where  conditions  have  been  righted,  construction  should 
proceed,  but  there  is  still  a  need  of  community  action  in 
provision  of  capital  on  terms  that  will  encourage  home 
building.  Where  the  costs  are  still  above  the  other  economic 
levels  of  the  community  there  should  be  searching  inquiry 
and  action  in  the  situation.  We  recommend  that  the  gover- 
nors summon  representative  committees,  with  the  co-oper- 
ation of  the  mayors  or  otherwise  as  they  may  determine, 
to  (a)  determine  facts;  (b)  to  organize  community  action 
in  securing  adjustments  in  cost,  including  removal  of  freight 
discriminations,  and  clean  out  campaigns  against  com- 
binations, restrictions  of  effort  and  unsound  practices  where 
they  exist,  to  the  end  that  building  may  be  fully  resumed. 

Job  Rotatio.v 

12.  Manufacturers  can  contribute  to  relieve  the  present 
acute  situation  by  (a)  part-time  work,  through  reduced 
time  or  rotation  of  jobs;  (b)  as  far  as  possible  manufactur- 
ing for  stock;  (c)  taking  advantage  of  the  present  oppor- 
tunity to  do  as  much  plant  construction,  repairs  and  clean- 
ing up  as  is  possible,  with  the  consequent  tr?nsfer  of  many 
employees  to  other  than  their  regular  work;  (d)  reduction 
of  the  number  of  hours  of  labor  per  day;  (e)  the  reduction 
of  the  work  week  to  a  lower  number  of  days  during  the 
present  period  of  industrial  depression;  (f)  co-operatiun 
W'ith  employees  in  putting  these  recommendations  into  effect. 

A  large  number  of  employers  have  already,  in  whole  or 
in  part,  inaugurated  the  recommendations  herein  set  forth, 
and  for  this  they  are  to  be  commended;  and  it  is  earnestly 
urged  upon  those  employers  who  have  not  done  so  to  put 
same  into  use,  wherever  practicable,  at  the  earliest  poss  ble 
opportunity. 

Specific  methods  for  solution  of  our  economic  problems 
v/ill  be  eflfective  only  in  so  far  as  they  are  ai>plied  in  a  spirit 
of  patriotic  patience  on  the  part  of  all  our  people. 

During  the  period  of  drastic  economic  i-eadjustment 
through  which  we  are  now  passing  the  continued  efforts 
of  any  one  to  profit  beyond  the  reiuirements  of  safe  busi- 
ness practice  or  economic  consistency  should  be  condemned. 
One  of  the  important  obstacles  to  a  resumption  of  normal 
business  activity  will  be  removed  as  prices  reach  replace- 
ment values  in  terms  of  efficient  producing  and  distributing 
cost  plus  reasonable  profit. 

We  therefore  strongly  ui'ge  all  manufacturers  and  whole- 
salers who  may  not  yet  have  adopted  this  policy  to  do  so: 
but  it  is  essential  to  the  success  cf  these  measui-es,  when 
put  into  effect,  that  retail  prices  shall  promptly  and  fairly 
reflect  the  price  adjus  ment  of  the  producer,  the  man- 
ufacturer and  the  wholesaler. 

When  these  principles  have  bean  recognized  and  the 
recommendations  complied  with,  we  are  confident  that  the 
public  will  increase  their  purchases,  thereby  increasing  the 
operations  of  the  mills,  factories  and  transportation  com- 
panies and  consequently  reducing  the  number  of  unemployed. 


October  8,  1921 


ELECTRICAL     WORLD 


743 


Southeastern  Section,  N.  E.  L.  A.,  Issues 
Tentative  Program 

FOR  the  coming  meeting  of  the  Southeastern  Geo- 
graphic Section  of  the  National  Electric  Light 
Association,  which  will  be  held  at  the  Signal  Mountain 
Inn,  Chattanooga,  Tenn.,  on  Oct.  17,  18  and  19,  the 
following  tentative  program  has  been  issued.  In  addi- 
tion to  the  speakers  scheduled  it  is  e.xpected  that  B.  S. 
Cooper  of  the  Alabama  Public  Senice  Commission  will 
address  the  convention. 

Monday,  Oct.  17 

Morning. — Address  of  welcome,  Mayor  of  Chattanooga; 
response,  Judge  Lindsey,  KnoxvIUe,  Tenn. ;  president's 
address,  S.  0.  Irelan;  address,  M.  H.  Aylesworth,  executive 
manager  N.  E.  L.  A.;  report  of  overhead  systems  committee, 
W.  K.  Vanderpoel. 

Tuesday,  Oct.  18 

Morning. — Address,  Martin  Instill,  chairman  Public  Re- 
lations Section,  N.  E.  L.  A.;  address,  F.  D.  Mahoney,  Bir- 
mingham, Ala. ;  paper,  G.  A.  Sawin.  Westinghouse  Electric 
&  Manufacturing  Company;  paper,  Mr.  Turner,  Edison 
Lamp   Works. 

Evening. — Paper,  W.  L.  Goodwin,  Society  for  Electrical 
Development;  discussion. 

Wednesday',  Oct.  19 

Morning. — Address,  M.  R.  Bump,  president  N.  E.  L.  A.; 
address,  T.  W.  Martin,  Birmingham,  Ala.;  report  of  meter 
committee;  election  of  officers. 


Western  Electric  Separates  Telephone 
and  Supply  Business 

THE  separation  between  the  telephone  business  for 
the  Bell  Companies  and  the  electric  supply  jobbing 
business  of  the  Western  Electric  Company  which  has 
been  in  progress  for  some  time  is  now  practically  com- 
pleted. The  telephone  distributing  houses  and  the  sup- 
ply distributing  houses  now  have  separate  offices  and 
organizations.  The  supply  distributing  department 
will  have  as  general  manager  0.  D.  Street,  while  F.  H 
Leggett  becomes  general  manager  of  the  telephone  dis- 
tribution. 

In  announcing  this  separation  in  the  current  issue 
of  the  company's  house  organ,  Western  Electric  Neiae, 
Charles  G.  Du  Bois,  president  of  the  company,  said: 

Experience  has  shown  that  the  natural  territorial  divi- 
sions for  the  two  kinds  of  business  are  different  and  that  the 
routines  and  methods  best  adapted  to  each  are  not  at  all 
the  same.  Moreover,  in  the  personnel  many  have  shown 
greater  aptitude  for  one  or  the  other  kind  of  business  and 
their  natural  tendency  has  been  toward  specialization  in 
one  or  the  other  so  far  a;  was  possible. 

During  all  these  processes  the  advantages  of  the  close 
combination  have  been  decreasing  and  the  disadvantages 
have  been  increasing,  and  in  fact  the  two  departments  have 
been  gradually  separating  themselves  by  reason  of  their 
increasingly  distinctive   functions. 

Fundamentally  our  telephone  department  is  a  service 
job  for  a  relatively  small  number  of  companies.  It  calls 
for  specialized  knowledge  in  purchasing,  warehousing,  dis- 
tributing, repairing  (through  the  enicrgenoy  shops  main- 
tained at  the  houses),  disposing  of  returned  material  and 
other  work  peculiar  to  tho.se  companies'  needs.  It  calls  for 
a  thoroutrh  knowledge  of  these  telephone  companies'  require- 
ments through  an  intimate  contact  with  their  operating 
officials.  It  demands  also  a  familiarity  with  sources  of  sup- 
ply, relatinn-^ihips  with  manufacturers,  Hawthorne  stocks 
and  fact  jry  schedules,  installation  progress  and  many  other 
details  related  to  the  continuous  plant  additions  of  the  tele- 
phone  companies. 

The  electrical  supply  business  calls  for  a  different  sort 
of  training.  It  has  thousands  of  customers  and  is  highly 
competitive  in  character.  It  calls  for  selling  experience, 
knowledge  of  conditions  in  the  trade,  and  a  specialized 
efficiency  in  warehousing  and  marketing. 


During  the  past  twelve  or  fifteen  years  both  divisions  of 
our  business  have  been  steadily  growing  and  our  distrib- 
uting facilities  have  been  growing  proportionately.  These 
years  have  been  naturally,  too,  a  period  for  the  development 
of  men  within  our  organization,  and  it  has  seemed  clear 
that  in  dividing  the  business  into  its  two  logical  parts  better 
service  could  be  rendered  to  both  our  associate  telephone 
and  our  general  supply  customers  by  selecting  at  each  dis- 
tributing point  a  separate  management  specially  equipped 
for  each  class  of  work. 

Municipal  OMuership  Proposed  for 
]\ew  York  Railways 

A  "STATEMENT  and  outline"  of  its  plan  of  read- 
justment for  the  New  York  City  street  railways, 
including  subway  and  elevated  lines,  has  been  issued 
by  the  Transit  Commission  of  that  city,  which  has  been 
working  on  the  problem  since  its  appointment  by  Gov- 
ernor Miller  in  accordance  with  the  law  reconstituting 
the  public  service  commissions  of  the  state  that  was 
passed  at  the  last  session  of  the  Legislature.  The  fol- 
lowing is  a  summary  of  its  objectives: 

(a)  Municipal  o\vnership  of  all  railway  lines  in  the 
city  of  New  York. 

(b)  The  surrender  by  the  companies  of  all  existing 
franchises,  including  perpetual  franchises. 

(e)  The  elimination  of  all  existing  agencies  as  factors 
in  the  transit  situation. 

(d)  The  unification  of  the  entire  transit  system,  with 
a  board  of  control,  three  members  to  be  appointed  by  the 
Mayor,  three  by  the  investors,  and  a  chairman  to  be  selected 
by  the  two  groups. 

(e)  Operation  to  be  carried  on  by  three  operating  cor- 
porate agencies  to  be  created  for  the  purpose. 

(f)  Genuine  home  rule  by  the  city  in  the  administration 
of  its  transit  affairs. 

(g)  The  elimination  of  stock  speculation  in  transit 
facilities  by  the  elimination  of  stock. 

(h)  An  honest  valuation  of  all  properties  to  be  taken 
over  by  the  city. 

(i)  Payment  for  such  property  to  be  made  on  the  basis 
of  such  valuation,  irrespective  of  present  capitalization  and 
book  values. 

(j)  Municipal  ownership  to  be  acquired  without  outlay 
by  the  city,  by  retiring  the  purchase  bonds  out  of  revenues 
of  operation. 

(k)  No  increase  of  fare  unless  operation  under  the  new- 
conditions  demonstrates  its  necessity. 

(1)  Rates  of  fare  to  be  based  on  actual  cost  and  auto- 
matically determined  by  the  amount  of  a  contingent  reserve 
or  "barometer"  fund. 

(m)  Substantial  economies  in  operation  of  the  unified 
system  through  consolidation  and  the  elimination  of  the 
numerous  leasing  and  operating  companies,  with  their  un- 
necessary duplication  of  overhead,  separate  traction  policies 
and  independent  purchases. 

(n)     Consolidation  and  unification  of  power  facilities. 

(o)  The  elimination  of  preferential  payments  to  existing 
companies  and  the  placing  of  the  city's  rights  on  the  same 
footing  with   those  of  other  interests. 

(p)  The  assurance  of  a  fair  return  on  securities  of  the 
new  system. 

(q)  The  re-establishment  of  free  transfers  as  rapidly 
as  the  financial  condition  of  the  new  system  will  permit. 

(r)  The  increase  of  the  city's  debt-incurring  capacity 
so  as  to  permit  new  subway  construction. 

(s)      Proper  and  adequate  service  to- the  public. 

(t)  The  rehabilitation  of  requited  lines,  and  the  elim- 
ination of  obsolete  facilities. 

(u)  Participation  by  operating  personnel,  as  well  as 
new  security  holders,  in  surplus  profits  resulting  from 
efficient   management   and    operation. 

(v)  Useless  or  broken-down  lines  not  needed  in  the  pub- 
lic service  not  to  be  included   in   the  system. 

(w)  Abolition  of  the  Transit  Commission  upon  the  full 
establishment  of  the  plan. 
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Current  News 

and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Tokyo     Electric     Company     Donates 
1,000,000    Yen    to    City.  — A    Japanese 

contemporary,  Denkiitotomo,  .says  that 
at  the  last  stockholders'  meeting  of  the 
Tokyo  Electric  Light  Company  the  pres- 
ident of  the  company  announced,  to  the 
applause  of  the  assembled  security 
owners,  that  the  company  in  commemo- 
ration of  its  twenty-fifth  anniversary 
would  donate  1,000,000  yen  ($.500,000  at 
normal  exchange)  to  the  city  of  Tokyo. 
The  money  will  be  expended  for  elec- 
trical research. 

Venezuela  Builds  WireJess  Stationa 
— Wireless  stations  which  are  expected 
to  make  up  for  the  lack  of  adequate 
cable  facilities  between  the  United 
States  and  Venezuela  are  being  erected 
in  Caracas,  Laguayra,  Maracay,  Valen- 
cia and  other  cities  of  the  South  Ameri- 
can country.  The  Caracas  station,  it  is 
said,  is  to  have  a  long  range  and 
will  be  capable  of  communicating  with 
similar  stations  in  this  country  and 
Europe.  The  other  Venezuelan  stations, 
a  number  of  which  are  already  in  opera- 
tion, are  to  be  employed  in  transmit- 
ting both  official  and  private  messages. 
"Electrical"  Fires  Rage  in  England 
Also. — There  was  a  great  timber-yard 
blaze  at  Stratford,  England,  recently, 
and  this  fire,  says  the  Electrical  Timix, 
"as  every  one  might  have  anticipated, 
was  probably  due  to  'the  fusing  of  an 
electric  wire.'  That  is  what  the  even- 
ing papers  said  on  the  strength  of  a 
chance  remark  made  by  the  proprietors. 
Whether  or  not  there  were  any  electric 
wires  in  the  immediate  vicinity  of  the 
outbreak  matters  nothing.  If  the 
point  of  origin  was  under  the  open  sky, 
what  of  it?  By  a  remarkable  coinci- 
dence five  thousand  furious  men  had 
been  hurling  bricks  through  the  office 
window  that  morning,  a  coincidence 
whereon  it  would  be  unworthy  to  dilate." 
Electrification  of  the  Most  Northerly 
Railroad. — The  most  northerly  railroad 
of  the  World — namely,  that  connecting 
the  Bottnian  Bay  with  the  Atlantic 
Ocean — built  for  the  transportation  of 
iron  ore,  is  now  being  electrified.  The 
installation  of  this  work  is  not  an  easy 
task,  the  average  temperature  at  the 
town  of  Kiruna,  the  starting  point  of 
the  road,  being  one  degree  above  freez- 
ing and  the  lowest  tem^)erature  GO  deg. 
Fahr.  below  zero.  An  order  for  eleven 
electric  locomotives  has  been  placed 
with  the  German  Siemens-Schuckort 
'■onipany  and  the  A.  E.  G.  of  Berlin. 
These  locomotives  will  be  the  most 
[lowerful  ever  built  in  Europe.  They 
will  have  to  haul  freight  trains  of  2,000 
tons.  The  four  motors  of  each  of  these 
engines  have  a  total  rating  of  2,132  kw. 


Quebec's  Great  Water  Powers. — The 

vast  hydro-electric  potentialities  of  the 
I'rovince  of  Quebec — estimated  at  from 
6,000,000  hp.  to  1.5,000,000  hp.— and  the 
industries  and  activities  that  are  served 
by  the  existing  developments  form  the 
subject  of  a  handsome  special  issue  of 
the  Toronto  Electrical  Sews,  contain- 
ing eighty  pages  of  text  and  many  illus- 
I  rations.  The  Shawinigan  Falls,  Cedars 
Rapids  and  other  plants  serving  the 
city  of  Montreal  receive  especial  atten- 
tion, and  the  statement  is  made  on  the 
authority  of  R.  M.  Wilson,  chief  engi- 
neer of  the  Montreal  Light,  Heat  & 
Power  Consolidated,  that  750  kw.-hr. 
per  capita  per  year  is  consumed  in  that 
city,  as  against  700  kw.-hr.  in  Toronto, 
585  kw.-hr.  in  Buffalo,  450  kw.-hr.  in 
New  York  and  250  kw.-hr.  in  Phila- 
delphia. 

Mr.  Edi.son  Investigates  Hats.  — 
Ascribing  the  industrial  depression  to 
a  general  spirit  of  timidity  and  unwar- 
ranted pessimism,  Thomas  A.  Edison, 
talking  to  a  New  Yoi-k  Times  reporter, 
said  the  other  day:  "We  must  get  back 
to  normal  living  and  spending,  forget 
our  fears,  our  extravagances  and  our 
niggardliness,  and  live  as  if  it  were 
ordinary  times.  During  the  war  Amer- 
ica lost  its  head.  Money  was  so  plenti- 
ful, such  high  prices  could  be  obtained 
for  commodities,  jobs  paying  such  big 
wages  so  easily  could  be  secured,  that 
we  fairly  wallowed  in  extravagance. 
Then  came  the  reaction,  and  we  went 
to  the  other  extreme.  At  the  first  cry 
of  hard  times,  and  as  a  token  of  rebel- 
lion against  high  prices,  we  went  on  a 
'buyers'  strike.'  I  attended  a  dinner 
last  summer  at  which  there  were  forty 
guests,  all  of  them  men  of  independent 
means.  Noticing  that  the  hats  in  the 
check  room  did  not  look  particularly 
new,  and  having  an  inquisitive  mind, 
I  found  out  that  twenty-nine  of  them 
were  of  last  year's  vintage.  Naturally, 
the  hat  business  has  not  been  pros- 
perous." 

"Rrown  Coal"  Versus  "White  Coal" 
in  Australia. — Sir  John  Monash,  chair- 
man of  the  Electricity  Commission  of 
the  State  of  Victoria,  Australia,  re- 
cently declared  emphatically  for  the 
development  of  the  "brown  coal"  mines 
at  Morwell,  in  that  state,  as  more  eco- 
nomical than  the  alternative  scheme  of 
obtaining  power  by  hydro-electricity. 
Brown  coal,  he  said,  could  be  produced 
at  Morwell  for  about  5  shillings  a  ton 
and  be  available  on  railway  sidings  in 
Melbourne  for  9  shillings.  Briquettes 
would  cost  less  than  20  shillings  a  ton, 
and  electrical  energy  in  the  city  would 
be  obtainable  at  an  average  rate  less 
than  id.  (1  cent)  per  kilowatt-hour. 
.\  capital  expenditure  of  f;?,500,000  on 
the  scheme  to  develop  water  power  at 
Kiewa  was,  he  held,  entirely  unjustified, 
and  it  was  sheer  nonsense  to  speak  of 
competition,  which  would  mean  the  ruin 
of  both  schemes.  The  extent  of  the 
brown  coal  fields  at  Morwell,  Sir  John 
said,  was  20  square  miles,  of  which  an 
area  of  one  square  mile  had  been  se- 
lected containing  sufficient  fuel  to  last 
a  hundred  years. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the   first 

issue  of  each  month. 


-Vmerican  Society  for  Testing  Mate- 
rials.— Important  papers  are,  it  is  an- 
nounced, to  be  read  before  this  societj' 
on  Oct.  28  and  29,  when  it  will  meet 
with  the  Providence  Engineering  So 
ciety  at  Providence,  R.  I. 

Philadelphia  Section,  A.  I.  E.  E. — 
This  section  will  hold  its  first  meeting 
for  the  new  society  year  on  Monday 
next,  Oct.  10,  at  the  Engineers'  Club 
on  Spruce  Street.  The  speaker  will  be 
Frank  B.  Gilbreth,  his  subject  being 
"One  Best  Way  to  Do  Work." 

Cincinnati  Electric  Club. — This  club 
at  its  annual  meeting  elected  the  follow- 
ing officers:  President,  Leonard  Trotter; 
first  vice-president,  Charles  M.  Beltz- 
hoover;  second  vice-president,  C.  R. 
Eickelberger;  secretary  and  treasurer, 
W.  R.  Keagy;  directors,  W.  W.  Free- 
man, J.  A.  Brett  and  W.  J.  Hanley. 
Reports  of  the  retiring  officers  showed 
the  progress  the  club  has  made  in  the 
last  year  in  the  promotion  of  the  elec- 
trical industry,  particular!;-  in  the  field 
of  industrial  lighting. 

New  York  Section,  A.  I.  E.  E. — In 
view  of  the  success  of  the  joint  meet- 
ings held  last  year  by  the  New  York 
Section  of  the  American  Institute  of 
Electrical  Engineers  and  the  Metropoli- 
tan Section  of  the  American  Society  of 
Mechanical  Engineers,  it  has  been  de- 
termined to  continue  and  extend  the 
idea  in  the  coming  Institute  year.  There 
will  be  six  meetings  of  the  electrical 
engineers.  Four  of  these  will  be  held 
jointly  wth  the  American  Society  of 
Civil  Engineers,  the  .American  Institute 
of  Mining  and  Metallurgical  Engineers 
and  the  American  Society  of  Mechani- 
cal Engineers,  the  date.?  being  Oct.  19, 
Nov.  14,  March  15  and  .A.pril  19,  and 
two  \vith  the  .•\.  S.  M.  E.  only,  on  Dec. 
14  ind  Jan.  27.  The  Oct.  19  meeting 
will  have  for  its  topic  "Engineering 
Financing." 


Coining     Meetings     of     Electrical     and 
Other  Technical  Societies 

A.     I      K     i;.     riiil:uieli>hi;i    Section— Phila- 

d.lpliia.   Oct.    1(1. 
National  As.soolation  of  Railway  and  Utili- 
ties   Commlssioner.-s — Atlanta,    Gn..  Oct. 

11-11. 
N.   E.   L.   A..   Southeastern  Section — Chatt.i- 

nooRa.   Tenn..   Oct.    17-19. 
.\.    I.   E  E..   Now   York   Section — New   Torli. 

Get.  19. 
American    Society    for    Testing   Materials — 

Provideiue.  Ort.   2S  and  29. 
-V.    I.    and    S.    E.    E..   Philadelohia    Swtion— 

Philadelphia.    Xov.    5. 
A.  I.  E.  E.  and  Society  of  Naval  .Architects 

and      Marine      Enpincers — New      York. 

Nov.   17. 
Anieri.-.Mi    l^liysieal    Society — Chlcap^.    Nov. 

Electrical  Supply  Jobbers'  Association.  At- 
lantic Division — Philndelphin.  date  in 
November  to  be   flxed. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Montana  Commission's  Powers. — The 
Public  Service  Commission  of  Montana 
has  asserted  its  power  to  determine  the 
jurisdictional  fact  of  whether  a  busi- 
ness is  rendering  public  ser\'ice,  not- 
withstanding that  to  do  so  involves 
judicial  action  or  inquiry  in  the  sense 
that  the  existence  or  non-existence  of 
power  is  determined  by  the  exercise  of 
judgment  on  given  facts. 

Allocation  of  Property  Between 
Towns  Not  Feasible.— In  granting  in- 
creased electric  rates  to  the  Missouri 
Gas  &  Electric  Service  Company,  which 
ser\'es  seven  small  communities,  the 
Missouri  Public  Service  Commission 
declared  that  it  was  not  feasible  to 
allocate  the  property  invested  in  trans- 
mission lines  serving  towns  or  cities 
of  similar  size  and  character  and  held 
that  a  unform  rate  in  all  the  places 
involved  was  fair  and  not  unduly  dis- 
criminatory. 

,What  Is  Meant  by  "Historical  Cost." 
—Finding  fault  with  an  estimate  of 
$9.5,000,000  made  by  the  Public  Service 
Railway  Company's  engineers  as  repre- 
senting the  "historical  cost"  of  the  com- 
pany's property,  whereas  it  was  the 
total  cost  of  all  the  property  ever  con- 
structed by  the  company  for  its  use, 
much  of  which  disappeared  long  ago, 
the  New  Jersey  Board  of  Public  Utility 
Commissioners  defined  "historical  cost" 
as  the  cost  shown  by  the  records  of  so 
much  of  the  property  as  is  found  in 
place  at  the  time  the  valuation  is  made. 
In  determining  value  based  upon  orig- 
inal cost  it  may  be  necessary  to  make 
cei-tain  deductions  for  accrued  deprecia- 
tion and  certain  additions  for  apprecia- 
tion, but  the  result  so  obtained  has 
reference  to  value  and  not  at  all  to  cost. 
New  Vork  Commission  Rules  in  Favor 
of  Electric  Company  on  Inductive- 
Interference  Issue.  —  An  application 
made  to  the  New  York  Public  Service 
Commission  by  the  Hammond  Light  & 
Power  Company  for  permission  to  con- 
struct a  transmission  line  paralleling 
for  2J  miles  the  right-of-way  of  the 
New  York  Central  Railroad  was  op- 
posed by  the  railroad  company  on  the 
KKund  of  anticipated  inductive  inter- 
ference and  hazard  from  falling  wires. 
It  was  shown  that  it  was  impossible  for 
the  light  and  power  company  to  obtain 
a  right-of-way  further  from  the  rail- 
road, both  sides  of  the  adjacent  high- 
way being  occupied  by  the  railway's 
signal  lines.  These  signal  lines  the  pro- 
posed transmission  line  would  parallel, 
but  the  commission  authorized  its  con- 
-struction,  finding  that  "there  will  be  lit- 
tle or  no  danger  from  inductive  interfer- 


ence with  the  proposed  voltage  of  11,- 
000  and  the  small  amperage  to  be  car- 
ried, and  if  the  line  is  properly  con- 
structed, conforming  wjth  generally  ac- 
cepted standards,  and  properly  main- 
tained, there  will  be  practically  no 
danger  from  falling  poles  or  wires." 

Distance  Factor  as  Affecting  Rates. — 
In  granting  an  increase  of  rates  at 
Somerset,  Wis.,  to  the  Interstate  Light 
&  Power  Company,  which  supplies 
other  communities  also  with  energy  de- 
veloped by  water  power  at  the  place 
named,  the  Wisconsin  Railroad  Com- 
mission said:  "There  does  not  appear  to 
be  any  foundation  supporting  the  con- 
tention that  a  city  or  village  adjacent 
to  a  source  of  hydro-electric  supply 
has  a  priority  right  over  communities 
in  more  remote  territory  in  the  use  of 
the  electrical  energy  developed.  It  fol- 
lows, then,  that  if  a  number  of  cities 
and  villages  can  be  connected  at  an 
expense  not  out  of  proportion  to  the 
revenues  to  be  derived  therefrom,  every 
locality  that  is  added  will  tend  to  i-e- 
duce  the  unit  cost  of  energy  by  appoi'- 
tioning  the  fixed  costs  over  additional 
units  sold.  There  is  apparently  no 
logical  reason  therefore  why  the  power 
division  should  not  be  considered  as  a 
unit  in  deteniiining  the  operating  costs. 
While  certain  expenses  can  be  definitely 
allocated  to  each  community  served  by 
applicant,  there  are  other  joint  costs 
v.hich  must  be  apportioned." 

Basing  Valuation  on  Investment. — 
The  Public  Utilities  Commission  of 
Maine  in  a  recent  utte'-ance  thus  dealt 
with  valuation  principles:  "Engineers, 
commissions  and  courts  have  been  seek- 
ing a  better  method  of  valuation,  and 
all  of  these  agencies  are  now  very  seri- 
ously considering  the  ascertainment  of 
an  investment  cost  and  using  that  as 
the  foundation  and  perhaps  the  princi- 
pal part  of  that  which  enters  into  the 
value.  Otherwise  stated,  engineers  seek 
to  determine,  either  from  records  of 
the  company  or  from  records  of  prices 
and  costs  obtaining  during  the  time 
when  a  particular  plant  was  created, 
the  amount  which  the  company  actually 
invested  in  the  plant.  The  figure  so 
obtained  represents  the  investment 
which  the  company  had  originally  in 
the  property  and  the  amount  which  it 
has  since  actually  put  in  in  money.  It 
may  be  that  to  this  amount  should  be 
added  a  certain  sum  in  ir-der  to  represent 
present  value, but  this  methcd  is  regarded 
by  many  as  more  satisfactory  than 
the     reproduction     method.  If     this 

method  of  valuation  becomes  the  pre- 
vailing one,  the  public  must  understand 
that  the  return  which  the  company  is 
entitled  to  receive  upor.  this  value  will 
vary,  if  figured  in  terms  of  per  cent 
from  year  to  year.  If  the  public  can 
be  so  educated  that  it  will  bo  assured 
that  the  value  placed  upon  the  property 
of  the  company  is  no  greater  than  that 
which  is  fair  and  that  tlie  return  figure<I 
in  per  cent  must  vary  as  the  value  of 
the  dollar  or  the  purchasing  power  of 
the  dollar  varies,  then  this  method  will 
probably  be  fouad  the  most  satisfac- 
tory." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Interpretation  of  .\rkansas  Commis- 
sion Law.  —  The  Arkansas  Supreme 
Court  has  held  that,  in  the  absence  of 
any  action  by  the  state  commission 
suspending  rates  filed  by  a  utility,  such 
rates  become  effective  in  thirty  days 
without  the  need  for  affirmative  action 
upon  them  by  the  commission.  It  has 
found  also  that  rates  so  put  into  effect 
do  not  impair  a  contract  specifying 
other  i-ates  because  there  can  be  no 
valid  contract  as  against  the  power  of 
public  control  by  the  commission.  (232 
S.W.  932.)* 

Company  Owes  No  Duty  to  Insulate 
Wires  as  Regards  Trespassers  in  Tree. — 
Reversing  a  vei'dict  for  the  plaintiff  in 
McCaffrey  vs.  Concord  Electric  Com- 
pany, the  Supreme  Court  of  New  Hamp- 
shire found  that  a  boy  had  no  right,  as 
one  of  the  public,  to  climb  a  tree  by 
the  roadside  unless  he  was  climbing  it 
in  the  exercise  of  the  proprietary  right 
of  the  adjoining  owner,  by  the  owner's 
request  wr  express  or  tacit  permission, 
and  that  therefore  the  company  owed 
to  a  boy  injured  by  its  uninsulated 
wires  while  climbing  such  a  tree  no 
duty  to  prevent  his  injury,  because  the 
company,  as  a  lawful  occupant  of  such 
trees,  owes  no  duty  to  a  trespasser  or 
bare  licensee  greater  than  that  owed 
by  the  owners  of  the  trees,  and  it  is  not 
bound  to  .anticipate  casual  trespass 
thereon.     (114  .A.t.  39.5.) 

Court  Will  Set  .-V-side  Rates  Fixed  by 
Municipality  Only  When  They  Are 
Clearly  Confiscatory. — That  rates  fixed 
by  a  municipal  ordinance  require  a  com- 
pany to  supply  small  consumers  at  a 
loss  does  not  render  them  invalid,  the 
United  States  District  Court  for  the 
Northern  District  of  California  held 
in  an  action  brought  against  the  city 
and  county  of  San  Francisco  by  the 
Pacific  Gas  &  Electric  Company  to 
annul  gas  rates,  if  as  a  whole  they 
produce  a  fair  return.  In  determining 
what  are  fair  and  reasonable  rates  to 
be  charged  by  a  company  a  city  council 
exercised  a  discretionary  power,  and 
since  there  are  necessarily  many  ele- 
ments of  uncertainty  in  the  valuation 
of  property  and  in  respect  to  other 
items  to  be  taken  into  considei-ation, 
a  court  is  authorized  to  substitute  its 
judgment  and  declare  such  rates  invalid 
only  when  they  are  clearly  confiscatory, 
taking  into  consideration  the  fact  that 
what  is  a  fair  rate  of  return  on  the 
investment  differs  in  accordance  with 
the  factors  of  time  and  locality.  (273 
Fed.  937.) 


•The  loft-hand  numbers  refer  to  the  vol- 
ume and  tilt'  rlBht-hand  numbers  to  the 
piiKe  Of  the  National  Roporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


A.  H.  S.  Cantlin,  who  was  elected 
president  of  the  Pennsylvania  Electric 
Association  at  its  annual  convention  at 
Bedford  Springs,  Pa.,  is  general  man- 
ager of  the  Pennsylvania  Power  & 
Light  Company,  Allentown,  Pa.  Mr. 
Cantlin  is  a  graduate  of  the  University 
of  Pennsylvania  in  electrical  engineer- 
ing.    Soon  after  graduation  he  became 


r 


m 


A.  U.  S.  CANTLIN 


associated  with  the  St.  Louis  Transit 
Company  as  assistant  electrical  engi- 
neer. Later  he  joined  the  sales  organ- 
ization of  the  Electric  Storage  Battery 
Company,  traveling  in  the  Southwest. 
He  returned  to  the  central-station  field 
as  tester  for  the  Missouri  Edison  Elec- 
tric Company  at  St.  Louis,  one  of  the 
constituent  companies  of  the  Union 
Electric  Light  &  Power  Company.  He 
resigned  from  this  company  to  become 
electrical  engineer  with  E.  W.  Clark  & 
Company  in  Columbus,  Ohio,  and  was 
later  transferred  to  various  properties 
of  this  firm  until  1909,  when  he  ac- 
cepted the  position  of  manager  of  the 
Allentown  Electric  Light  &  Power 
Company  and  its  subsidiaries.  Since 
that  time  he  has  made  a  thorough  study 
of  the  field  served  and  developed 
through  the  various  consolidations  and 
undertakings  of  this  company,  which 
is  twenty-five  times  larger  than  it  was 
at  the  time  that  he  became  connected 
with  it.  Mr.  Cantlin  has  been  an  active 
worker  in  all  the  divisions  of  the 
Pennsylvania  Electric  Association  and 
was  chairman  last  year  of  the  national 
association's  committee  on  bonus  sys- 
tems, a  subject  to  which  he  has  devoted 
considerable  attention. 

Clark  H.  Minor,  former  manager  of 
the  China  Electric  Company  of  Pekin, 


has  recently  visited  New  York  on  his 
way  to  London,  where  he  will  become 
commercial  manager  of  the  Associated 
and  Allied  Companies  of  the  Interna- 
tional Western  Electric  Company  in 
Europe. 

H.  Goodwin,  Jr.,  who  was  associated 
with  W.  S.  Murray  in  the  Superpower 
Survey  investigation  during  the  past 
year,  has  opened  an  office  in  Philadel- 
phia under  the  name  of  H.  Goodwin,  Jr. 
Associated  with  Mr.  Goodwin  in  a  part- 
nership relation  is  E.  M.  Newlin,  for- 
merly also  engaged  in  work  of  the 
Superpower   Survey. 

Dr.  George  Otis  Smith,  director  of 
the  United  States  Geological  Survey, 
addressed  the  meeting  of  the  New  York 
State  Oil  Producers'  Association  at 
Olean  on  Sept.  21.  His  subject  was  the 
"Real  Value  of  Oil."  Dr.  Smith  also 
accepted  an  invitation  to  address  the 
General  Staff  college  of  the  army  on 
Oct.  5  on  the  "Strategy  of  Minerals." 
Later  in  the  course  he  will  address  the 
class  on  "Superpower." 

Arthur  H.  Halloran,  Pacific  Coast 
/representative  of  the  McGraw-Hill 
Book  Company,  has  i-esigned  to  be- 
come editor  of  the  Pacific  Radio  News 
and  president  of  the  Pacific  Radio  Pub- 
lishing Company  of  San  Francisco. 
Mr.  Halloran  has  had  twenty-five  years' 
experience  in  publishing  work  in  both 
editorial  and  business  capacities  and 
was  formerly  managing  editor  of  the 
Joiinial  of  Electricity. 

D.  W.  Roper,  who  has  recently  been 
appointed  chairman  of  the  underground 
systems  committee  of  the  X.  E.  L.  A., 
is  superintendent  of  the  street  depart- 
ment of  the  Commonwealth  Edison 
Company.  Mr.  Roper  has  for  many 
years  been  identified  with  the  -.vork 
both  of  the  N.  E.  L.  A.  and  the 
A.  I.  E.  E.  He  has  been  a  member  of 
the  N.  E.  L.  A.  underground  systems 
committee  for  several  years  and  for 
two  years  has  been  chairman  of  the 
sub-committee  on  specifications  and  re- 
search, which  was  appointed  jointly  by 
the  N.  E.  L.  A.  underground  systems 
committee  and  the  A.  I.  E.  E.  trans- 
mission  and    distribution    committee. 

Mr.  Roper  was  born  in  Grafton,  111., 
Oct.  18,  1869.  He  received  his  engineer- 
ing education  at  Washington  Univer- 
sity and  Cornell  University,  being  grad- 
uated in  the  electrical  course  at  the 
latter  institute  in  1893.  His  first  con- 
nection with  the  electrical  industry  was 
with  the  National  Electric  Company. 
Eau  Claire,  Wis.  He  left  that  company 
to  enter  the  students'  course  of  the 
General  Electric  Company,  Schenec- 
tady,   and    was    associated    with    that 


company  till  the  end  of  1896,  except 
for  about  six  months  during  the  winter 
of  1895-96,  when  he  was  a  substation 
operator  for  the  Niagara  Falls  Power 
Company  soon  after  its  first  generator 
was  installed.  After  leaving  the  Gen- 
eral Electric  Company,  Mr.  Roper  en- 
tered the  employ  of  the  Missouri  Edi- 
son Company  in  St.  Louis,  first  m  spe- 
cial testing  work  on  arc  lighting  and 
single-phase  motors,  later  as  engineer 
of  conduits.  After  about  a  year  he  re- 
ceived supervision  of  the  underground- 
cable  work  and  on  completion  of  this 
work  was  made  superintendent  of  elec- 
tric apparatus.  After  four  years  with 
the  Missouri  Edison  Company  Mr. 
Roper  resigned  to  take  up  consulting 
work.  On  May  1,  1903,  he  entered  the 
employ  of  the  Chicago  Edison  Com- 
pany, and  he  has  since  been  associated 


with  that  company  and  those  which 
have  succeeded  it,  making  up  the  Com- 
monwealth Edison  Company. 

Mr.  Roper's  first  connection  with 
the  Chicago  Edison  Company  was  in 
the  engineering  department  When  W. 
G.  Carlton  resigned  to  become  con- 
nected with  the  New  York  Cantral  Rail- 
road, Mr.  Roper  was  appointed  assist- 
ant to  the  chief  operating  engineer  a.-? 
his  successor.  The  duties  included 
supervision  of  the  underground  depart- 
ment, conduit  and  cable  division,  as 
well  as  the  central  district  of  the  over- 
head division  of  the  Commonwealth 
Electric  Company.  Beginning  in  the 
summer  of  1907  and  following  the  con- 
solidation of  the  Chicago  Edison  Com- 
pany and  the  Commonwealth  Electric 
Company  into  the  Commonwealth  Edi- 
son Company,  the  district  organization 
of  the  Commonwealth  Electric  Company 
was  abolished  and  departmental  organ- 
izations were  substituted.  To.  Mr. 
Roper  supervision  of  the  overhead  work 
of  the  three  other  districts  of  the  Com- 
monwealth Electric  Company  was  given. 
With  the  growth  of  the  company  and 
the  increase  in  importance  of  the  un- 
underground  and  overhead  work  his 
duties  gradually  changed,  so  that  on 
July  1.  l^l'^.  h's  title  was  changed  to 
correspond,  making  him  superintendent 
of  the  street  department 
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Mr.  Roper  has  been  a  member  of  tlie 
A.  I.  E.  E.  since  June  6,  1893,  and  a 
fellow  since  June  25,  1914.  For  five 
years  he  was  chairman  of  the  protective 
devices  committee  of  the  A.  I.  E.  E.,  and 
for  several  years  he  has  been  a  mem- 
ber of  the  transmission  and  distribution 
committee  and  the  protective  devices 
committee.  At  the  time  of  the  organi- 
zation of  the  American  Committee  on 
Electrolysis  Mr.  Roper  was  appointed 
one  of  the  representatives  of  the  N.  E. 
L.  A.,  which  appointment  he  still  holds. 

Kenneth  A.  Mclntyre.  vice-president 
of  Beattie-Mclntyre,  Ltd.,  of  Toronto, 
Canada,  has  joined  the  staif  of  the 
Society  for  Electrical  Development.  In 
the  United  States  Mr.  Mclntyre  will 
devote  his  time  to  the  problems  of  the 
contractor-dealer,  while  in  Canada  he 
will  specialize  on  field  work  among  all 


K.  A.  ilC  INTiRE 

1 

branches  of  the  industry.  Mr.  Mcln- 
tyre is  well  known  on  both  sides  of 
the  border  as  an  association  woi'ker. 
For  more  than  nme  years  he 
has  been  engaged  in  the  electrical  busi- 
ness in  Toronto.  For  the  last  three  and 
a  half  years  he  has  been  vice-presi- 
dent of  Beattie-Mclntyrc,  Ltd.,  and  has 
specialized  in  the  contracting  end  of 
the  business.  His  association  activi- 
ties have  covered  a  period  of  more 
than  five  years.  He  was  largely  in- 
strumental in  organizmg  the  Toronto 
Electrical  Contractors'  Association  and 
Was  president  of  that  organization  be- 
fore it  expanded  into  the  Ontario  As- 
sociation of  Electrical  Contractors  and 
Dealers  and  became  alTiliated  with  the 
National  Association  of  Electrical  Con- 
tractors and  Dealers.  He  still  retains 
his  chairmanship  of  the  Ontario  asso- 
ciation as  well  as  his  financial  interest 
in  the  firm  of  Beattie-Mclntyre,  Ltd., 
which  company  he  continues  to  repre- 
sent in  association  matters.  For  three 
years  Mr.  Mclntyre  has  been  the  rep- 
resentative from  eastern  Canada  on 
the  national  executive  committee  of  the 
N.  A.  r..  r.  and  D.,  and  he  is  still  a 
member  of  that  committee.  He  is  chair- 
nian  of  the  architects'  committee  of  the 
same  association.  He  is  also  a  member 
of  the  cost  data  committee  of  the   na- 


tional association  and  by  means  of  a 
paper  at  the  last  Buffalo  convention 
gave  electrical  contractors  some  ex- 
ceedingly valuable  data  on  installation 
costs. 

E.  J.  Irish,  manager  T.  J.  Cope,  Phila- 
delphia, has  resigned  to  go  into  busi- 
ness as  a  manufacturer  of  underground 
and  overhead  electrical  supplies. 

William  McClellan,  president  of  the 
American  Institute  of  Electrical 
Engineers,  has  been  appointed  by 
Governor  Sproul  of  Pennsylvania  a 
member  of  the  State  Board  for  Licens- 
ing   Engineers. 

David  C.  Rosetahl,  formerly  general 
sales  manager  in  the  portable  lamp  de- 
partment of  the  B.  &  K.  Manufacturing 
Company,  New  Haven,  Conn.,  has  been 
appointed  general  sales  manager  of 
the  Robert  Findlay  Manufacturing- 
Company,  New  York  City. 

F.  T.  Whiting,  manager  of  the  engi- 
neering division  of  the  Chicago  office  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company,  has  been  appointed 
manager  of  the  industrial  division  of 
that  office,  succeeding  N.  G.  Symonds, 
who  has  been  made  manager  of  the 
office. 

Charles  E.  Dustin,  general  secretary 
of  the  Associated  Manufacturers  of 
Electrical  Supplies,  New  York  City,  is 
now  able  to  return  to  his  office.  His 
friends  are  glad  to  know  that  he  has 
recovered  from  the  long  siege  of  ill- 
ness, lasting  virtually  ever  since  the 
last  meeting  of  the  association  at  New 
London. 

Joseph  B.  Groce  has  been  appointed 
director  of  the  New  England  Bureau  of 
Public  Service  Information  and  has  es- 
tablished offices  at  24  Milk  Street,  Bos- 
ton. Mr.  Groce  was  educated  at  Tufts 
College,  graduating  with  the  degree  of 
A.  B.  in  1893.  He  engaged  actively  in 
newspaper  work  on  the  Boston  Tran- 
script and  other  publications  for  sev- 
eral years  and  later  devoted  about  ten 
years  to  te.xtbook  publication  work. 
For  some  time  Mr.  Groce  was  occupied 


in  miscellaneous  writing  for  newspapers 
and  other  periodicals.  In  1918  he  joined 
the  staff  of  the  Fore  River  Works,  Beth- 
lehem Shipbuilding  Corporation,  Ltd., 
and  for  two  years  served  as  general 
storekeeper  in  charge  of  supplies  at  the 
Quincy  and  Squantum  plants.  He  then 
became  attached  to  the  office  of  the 
general  manager  and  was  in  charge  of 
industrial  relations  and  service,  during 
which  time  he  established  and  edited 
the  Fore  River  Log.  He  was  later  made 
vice-president  of  the  industrial  rela- 
tions committee  of  the  Atlantic  Coast 
Shipbuilding  Organizations.  Last 
spring  he  left  the  company  to  engage 
in  special  writing  for  the  Boston  Trax- 
scnpt.  The  Bureau  of  Public  Servce  In- 
formation, as  stated  in  the  Electrical 
World,  represents  leading  electric,  gas 
and  telephone  utilities  in  New  England 


under  the  chairmanship  of  Howard  T. 
Sands  of  Boston,  and  it  is  proposed 
through  its  activities  to  create  and 
maintain  the  highest  standards  of 
mutual  confidence  between  these  utili- 
ties and  the  public  of  the  New  England 
territory. 


Obituary 


Morris  S.  Wright,  president  and  gen- 
eral manager  of  the  Pneuvac  Company, 
Worcester,  Mass.,  and  head  of  the  M. 
S.  Wright  Company,  manufacturer  of 
vacuum  cleaners,  died  recently  at 
Worcester.  Mr.  Wright  was  very  promi- 
nent in  the  appliance  manufacturing 
field  and  was  in  every  sense  a  self- 
made  man.  He  was  born  in  .lanes- 
ville.  Wis.,  in  18r)9  and  at  the  age  of 
nineteen  wont  to  Worcester  and  entered 
industrial  life,  where  he  devoted  many 
years  to  the  development  and  manu- 
facture of  piano  and  organ  actions, 
pneumatic  player-piano  actions  and 
allied  products.  It  is  said  that  he  was 
the  first  to  control  piano  playing  suc- 
cessfully by  means  of  an  electric 
motor.  About  fourteen  years  ago  Mr. 
Wright  turned  his  attention  to  the 
vacuum-cleaning  field  and  after  a  year's 


investigation,  during  which  he  shut 
himself  away  from  all  interrupting 
business,  he  began  manufacture.  The 
product  developed  rapidly,  and  Mr. 
Wright's  application  of  the  worm-gear 
principle  in  driving  a  brush  in  con- 
junction with  r.  suction  mechanism  led 
to  the  expansion  of  the  company  and 
its  recent  location  in  a  new  factory, 
said  to  be  the  largest  in  the  world  in 
its  type  of  output.  Mr.  Wright  was 
prominent  in  the  social  and  religious 
life  of  Worcester  as  well  as  active  in 
its  business  concerns.  The  affairs  of 
the  M.  S.  Wright  Company  will  be  car- 
ried on  by  the  present  organization, 
which  includes  the  four  sons  of  the 
late  founder  and  chief  executive,  all 
of  whom  have  been  closely  identified 
with  the  business  ever  since  its  incep- 
tion. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Are  Further  Steel  Atlvances  Warranted 
at  This  Time? 

ALTHOUGH  the  steel  market  has  shown  a  ducidt'd  de- 
.(•linc  in  prices  this  spring  and  summer,  the  month  of 
September  saw  a  turn  upward  in  several  items,  starting 
on  Sept.  10  with  an  advance  in  wire  quotations;  sheets 
were  advanced  about  a  week  later  $5  a  ton,  and  just  before 
the  month  closed  steel  bars,  plates  and  structural  shapes 
went  to  a  higher  level.  At  that  rate  certain  portions  of 
the  trade  are  looking  for  advances  on  other  steel  products. 

Some  of  the  low  points  were  on  quotations  only  a  rela- 
tively short  time,  hardly  long  enough  for  the  market  to 
settle  at  those  figures,  before  the  reaction  started.  It  is 
felt  in  many  circles,  however,  that  there  has  not  been 
sufficient  liquidation  in  the  steel  industry  to  warrant  any 
decided  upward  trend  and  that  generally  higher  levels 
would  be  a  decided  hindrance  to  the  efforts  being  made 
on  all  sides  to  bring  business  as  a  whole  to  a  point  a  little 
nearer   than   at   present   to   covering   the   nation's    needs. 

The  steel  industry  has  increased  its  operations  to  a  large 
extent  during  the  pa^t  month,  and  in  some  mills  activity 
to  the  extent  of  up  to  60  per  cent  of  capacity  has  been  re- 
ported as  against  3.5  per  cent  a  month  ago.  Much  of  this 
is  caused  by  business  taken  just  before  the  higher  rates 
on  certain  steel   products   went  into  effect. 

Electrical  Exports  to  Brazil  Increasing 
Over  Last  Year's  Rate 

THE  Brazilian  market  for  electrical  goods  is  improving, 
say  cable  advices  to  the  Bureau  of  Foreign  and  Domestic 
Commerce.  The  whole  commercial  situation  in  Brazil  has 
been  steadied  by  the  upturn  in  the  demand  for  her  export- 
able commodities.  At  the  same  time  the  exchange  situation 
has  been  improved  by  the  action  of  the  B:inco  de  Brasil 
in  drawing  against  the  second  inst.allment  of  the  American 
loan  and  by  the  increased  coffee  bills  in  the  market. 


ELECTRICAL  EXPORTS  TO  BR.\ZIL 


Batteries. . . 

Carbons 

Dynamos  and  Ronorators. 

Fans. 

HoatinK  and  cooking  apparatus.  .  . 
Insulated  wire  and  cable     .    .  .  - 
Interior  wiring  .suppltc.-! 

.■\re  lamps 

Carbon-filament  lamps 

Sictal-lilament  lamps.  . . . 
MagneH>s.  spark  plugs,  etc. 

Meters  and  mensuriiig  instruments 

Motors 

Rheostats  and  controllers 

Switches  and  accessories ^ 

Telegraph  apparatus,  includingtwircless. . 

Telephones 

Transformers 

All  others 

Locomotives, 


Total. 


Months 

Months 

1920 

1921 

$189,582 

$42,051 

23.963 

6,220 

192.613 

279,377 

25.830 

23,942 

131.534 

72.962 

1,266.802 

560.944 

253.193 

98.701 

117 

6,371 

10,698 

465.451 

274.160 

91.514 

37.935 

131.621 

84.775 

448,131 

519,057 

21,395 

49,006 

:07,275 

108.714 

170,086 

4.299 

407,768 

219.850 

564,636 

525,484 

1.353.245 

1,072.034 

389,714 

837.246 

$6,340,841 

$4,827,455 

Last  year's  exports  were  highest  in  miscellaneou.<  equip- 
ment, insulated  wire  and  cable,  transfoiTner.s,  metal-filament 
lamps,  motors  and  telephone  equipment.  So  far  this  year 
miscellaneous  equipment  leads,  with  electric  locomotives, 
insulated  wire  and  cable,  transformers  and  motors  follow- 
ing in  order.  This  year  dynamos  and  generators,  motors, 
rheostats  and  controllers  and  locomotives  arc  well  ahead  of 
1920  figures.  The  accompanying  table  was  compiled  by  the 
Electrical  World  from  data  submitted  by  the  Bureau 
of  Foreign  and  Domestic  Commerce. 


Exports  of  electrical  materials  from  the  United  States 
to  Brazil  over  the  first  seven  months  of  this  year  are  run- 
ning at  a  very  favorable  rate.  During  this  period  they 
have  amounted  to  $4,827,455,  as  against  total  exports  for 
the  whole  of  1920  of  .$6,340,841.  At  this  rate  Brazil  should 
import  more  than  $8,000,000  in  electrical  materials  from 
the  United   States  in  the  whole  of   1921. 


Lower  Prices  Affect  Many  Gas-Filled 
Type  Lamps 

EFFECTIVE  Oct.  1,  there  was  a  general  readjustment 
downward  in  the  prices  of  the  gas-filled  tj-pe  of 
"Mazda"  lamps  and  of  the  same  type  of  lamp  manufac- 
tured under  the  new  "United"  trademark  of  several  in- 
dependent manufacturers.  No  general  change  was  made 
in  the  vacuum-type  prices,  but  the  gas-filled  have  been 
lowered  from  5  cents  to  SI.  10,  or  from  about  6  per  cent 
to  about  13  per  cent,  this  range  covering  the  various  kinds 
of  lamp.  At  the  same  time,  the  design  of  lamp  and  shape 
of  filament  was  changed  soniewhai:  for  the  "Mazda"  mill- 
type  lamps,  and  the  filament  shape  of  the  gas-filled  lamps 
lor  train  lighting  service,  pear-shaped  bulbs,  and  the  200- 
watt  daylight  "Mazda"  lamp  for  general  lighting  service 
are  shown   in  different  form. 

The  white  "Mazda  C"  lamp  is  5  cents  cheaper  at  60  cents; 
the  15-watt  and  25-watt  decorative  lamps  with  medium 
screw  base  are  also  5  cents  lower  at  60  cents,  and  the  gas- 
filled  lamps  for  general  lighting  service,  110-120  volts,  are 
lower  in  different  amounts,  ranging  from  5  cents  to  80 
cents  for  the  clear  lamp  and  from  15  cents  to  90  cents  for 
the  bowl  enameled,  75  watts  to  1,000  watts.  The  greater 
amounts  are  on  the  lai'ger  lamps  and  the  bowl-enameled 
types  suffered  a  slightly  bigger  drop.  The  same  kind  of 
lamps  for  220-250-volt  service  were  reduced  from  10  cents 
to  $1  for  the  clear  and  from  15  cents  to  $1.10  for  bowl- 
enameled.  These  1,000-watt  lamps  took  the  highest  re- 
duction of  any  in  price,  but  the  percentage  reduction  was 
not  the  highest. 

Five  cents  was  taken  off  the  25-watt  vacuum  lamp  of 
tubular  bulb.  For  series  street-lighting  service  the  4.000- 
lumen  and  G.OOO-lumen,  6.6-amp.  lamps  were  cut  50  cents, 
and  the  15-amp.  and  20-amp.  lamps  were  cut  from  50  to 
75  cents.  The  gas-filled  pear-shaped  train-lighting  lamps 
were  lowered  5  cents,  and  the  locomotive  headlight  lamps 
were  cut  15  cents  on  the  100-watt  size  and  40  cents  on  the 
250-watt  size,  the  150-watt  size  not  being  shown.  "Mazda" 
daylight  lamps  for  general  service  are  off  from  5  cents  to 
45  cents.  From  5  to  10  cents  was  taken  off  the  28-32-volt 
lamp  for  farm  service,  type  C.  Concentrat^-d-filament 
floodlight  lamps  were  lowered  from  40  to  50  cents.  Stereop- 
ticon  lamps,  round  bulb,  were  reduced   15  to  40  cents. 

The  fall  trade  seems  to  be  picking  up  a  bit  in  lamps. 
Lamp  manufacturers  have  large  stocks  in  factoi-y  and  dis- 
trict warehouses,  but  all  through  the  summer  the  dis- 
tributers have  been  trying  to  get  their  stocks  down  to  a 
minimum  and  have  been  ordering  very  lightly.  Dealer 
stocks  are  not  very  large,  and  it  is  felt  that  they  must 
soon  make  their  d«nands  known  to  cover  their  winter  re- 
quirements. Lamp  production  is  still  far  from  plant  capac- 
ity. It  16  expected  that  lamps  for  household  use  will  not 
fall  behind  in  demand  this  winter,  but  unless  industrial 
work  picks  up  the  demand  for  gas-filled  types  will  lag. 
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Carbon  Lamp  Exports  Increasing 
in  1921  to  Date 

EXPORTS  of  carbon-filament  lamps  during  the  year  1920 
amounted  to  $114,542.  This  represents  only  2.75  per 
cent  of  all  carbon-filament  and  .metal-filament  lamps  for 
that  year.  Through  the  first  seven  months  of  the  year  1921 
exports  of  carbon  lamps  have  amounted  to  $102,856.  From 
this  it  would  seem  that  the  exports  for  this  present  year 
would  surpass  those  of  last  year  to  quite  a  large  extent. 
Exports  in  the  year  1919  amounted  to  $202,597,  or  4.3  per 

EXPORTS  OF  CARBON  LAMPS  IX  1920  AND  1921 


Mexico 

Cuba 

Canada 

Argentina 

Brazil 

Philippine  Islands. 
China 


1920 

1919 

$24,581 

$14,337 

13,411 

18.902 

11,888 

60,025 

7,023 

2,475 

6,371 

5.475 

4,063 

5,140 

25 

37.008 

989 

27,004 

542 

6,817 

cent  of  the  total  exports  of  all  incandescent  lamps.  While 
sales  of  carbon  lamps  in  the  United  States  have  shown 
a  steady  decline  in  the  last  few  years,  it  does  not  necessarily 
follow  that  the  same  thing  will  take  place  in  the  export 
field. 

From  the  accompanying  table  of  all  the  countries  taking 
more  than  $5,000  in  carbon  lamps  in  the  years  1919  and 
1920,  it  is  shown  that  while  Canada  was  high  in  1919,  that 
country  had  fallen  off  greatly  in  1920.  Mexico  was  high  in 
1920  but  only  fifth  in  1919.  China,  Australia  and  New 
Zealand  fell  off  heavily  in  1920.  What  country  provided 
their  supply  to  the  extent  of  $70,000?  These  figures  were 
compiled  by  the  Electrical  World  from  data  provided  by 
the  Bureau  of  Foreign  and  Domestic  Commerce. 


Insulated-Wire  Prices  Show  Advance 
in  Some  Quarters 

FOR  the  last  week  or  more  there  has  been  a  feeling  in 
the  trade  that  copper-wire  prices  were  due  for  a  rise, 
and  some  wire  mills  have  just  added  about  5  per  cent  to 
their  prices.  Buying  of  this  commodity  throughout  this 
year,  however,  has  not  been  such  as  to  warrant  any  rise 
in  price,  but  within  the  last  six  weeks  cotton  prices  have 
almost  doubled  and  copper  prices  have  strengthened.  Along 
with  higher  cotton  have  come  higher  yarn  prices.  Spot 
cotton  in  New  York  early  this  week  was  21.35  cents  pt-r 
pound,  as  against  about  12  cents  in  the  middle  of  August. 
It  was  during  the  latter  part  of  that  month  that  raw  cotton 
staited  up,  and  it  has  held  around  20  to  21  cents  since. 

Two-ply  Southern  chain  warp,  No.  20,  during  this  period 
rose  from  about  23  cents  a  pound  to  about  37  cents  a  pound 
at  this  writing,  an  increase  of  14  cents.  Allowing  about 
3.3  lb.  of  cotton  yarn  per  1,000  ft.  of  No.  14  rubber-covered 
wire  would  mean  an  increased  cost  of  46  cents  per  1,000 
ft.  due  to  cotton  only  at  today's  price.  Bare  copper  wire 
base  during  this  same  period  has  been  quoted  as  low  as 
13.25  cents  net  at  the  mill  and  is  today  (juoted  i  cent  to 
U  cents  higher.  On  about  12  lb.  of  copper  wire  to  1,000 
ft.  of  No.  14  rubber-covered  wire  a  1-cent  increase  in 
wire  would  add  12  cents  to  the  cost.  These  are  replace- 
ment costs  at  present  figures. 

Rubber  has  had  no  remarkable  advance  during  this  time, 
although  it  is  slightly  higher  now.  With  two  main  items 
of  raw  materials  higher,  there  is  an  effect  on  the  other 
materials.  Manufacturers  who  buy  of  these  on  a  rising 
market  must  consider  the  purchase  of  the  allied  materials 
at  that  time — ruliber,  compound,  whiting,  etc. 

Not  all  insulated-wire  mills  have  advanced  their  prices 
at  this  writing,  and  although  some  jobbers  have  not  done 
so,  many  others  throughout  the  country  have  placed  a 
higher  price  on  rubber-covered  wire  this  week.  At  the 
same  time  in  many  quarters  this  rise  was  anticipated  and 
rontractors  and  jobbers  alike  hare  covered  their  near- 
futuie  needs  by  higher  purchases  during  the  last  week. 


Now  a  reaction  is  being  felt  in  the  flexible  armored  con- 
ductor field,  and  although  no  manufacturers  have  been 
found  who  have  advanced  their  prices  on  this  material, 
it  would  not  be  unexpected  if  a  notification  of  higher  prices 
should  come  in  the  near  future.  This  action  has  also  been 
anticipated  in  certain  quarters. 


Porcelain  Insulator  Prices  Hold  Firm 
in  Quiet  Market 

ALTHOUGH  prices  on  high-tension  porcelain  insulators 
xX  of  both  the  pin  and  strain  types  have  been  reduced 
only  10  per  cent  within  the  last  year,  there  appears  to  be 
little  likelihood  of  any  further  material  reductions  in  the 
near  future.  Insulator  manufacturers  state  that  in  their 
processes  of  manufacture  it  is  essential  that  the  personnel 
of  the  workmen  be  changed  as  little  as  possible  in  order 
to  maintain  a  uniformly  standard  product.  Reductions  in 
labor  costs  have  been  very  small,  and  these  have  been  offset 
by  increased  charges  for  freight  on  both  raw  material  and 
finished  products.  Comparison  of  present  prices  with  those 
on  a  pre-war  basis  is  difficult  because  of  changes  and  de- 
velopments in  materials  and  design  and  the  different  re- 
quirements for  both  types  of  high-tension   insulators. 

The  domestic  market  is  fairly  quiet.  Most  sales  are 
small  and  appear  to  be  for  replacement  and  maintenance 
purposes.  The  electric  light  and  power  companies  are  mak- 
ing few  long  extensions,  and  this  has  naturally  curtailed 
the  demand.  There  is  a  market  for  high-tension  strain  in- 
sulators on  the  Pacific  Coast,  where  some  long-distance 
transmission  lines  are  being  built  and  others  contemplated. 
Foreign  sales  are  holding  up  well,  and  manufacturers 
report  that  many  European  countries  have  a  decided  pref- 
erence for  American  insulators  because  their  ser\'iceability 
has  been  demonstrated  in  actual  practice  here.  ■  In  some 
countries  German  competition  has  appeared,  but  is  not  re- 
garded as  serious  except  in  the  case  of  insulators  for  the 
lower  transmission  voltages.  One  manufacturer  reports  a 
number  of  sales  in  Australia  and  Japan  and  states  that 
European  business  is  good.  It  is,  of  course,  affected  by 
adverse  rates  of  exchange  and  other  conditions  abroad. 


Metal  Market  Situation 

CONTINUED  strength  still  prevails  in  the  copper  mar- 
ket. Electrolytic  is  \  cent  higher  to  12.62J  cents 
a  pound  for  spot,  delivered,  in  the  producers'  market,  and 
in  the  outside  market  it  is  i  cent  higher  than  this  price. 
November  shipment  is  quoted  at  12.75  cents  and  December 
at  12.87i  to  13  cents  where  any  producers  at  all  have  been 
found  who  are  willing  to  quote  for  December.  Some  pro- 
ducers have  no  more  October  copper  under  13  cents.  The 
outside  market  is  not  overburdened  with  copper.  Copper 
wire,  net,  at  the  mill  has  advanced  to  14  cents  to  14.50  cents. 
Buying  has  been  on  a  pretty  good  basis  the  last  week  and 
inquiries  from  consumers  are  showing  more  interest,  par- 
ticularly wire  manufacturers  and  brass  manufacturers. 
The  latter  have  been  buying  better  too. 


NEW  YORK  METAL  MARKET  PRICES 

.'^ipt    27.  1921  Oct.  4.  1921 

Coppor  i;  u      li  £        s       il 

I<ondon,  standard  spot 


0     0 


68     12 


Cent**  per  Pound  Ccnt-n  ppr  Punml 

12  25  12  50  —  12  75 

12  37J  IJ  62! 

II   75  12  25 

15  75  M  00         14,50 

4  70  4  70 

4  60  5  00  —  5.25 

41  00  41   00 

10  00  10  00 

4  87J  5  05 

26  75  26  87! 

24  50  24  50 

OLD  METALS 

( 'nit-  por  Pound  Cent*  per  Pound 

Hea>T  i-oppor  and  wirp 9  75       10  50  10  00  --I0  621 

Bras",  hravv 4  75     -5  00  4  75—500 

BroM, light. 4  25         4  50  4  25  —  4  50 

load,  hiavy 3  50        3  75  3  50  —  J. 75 

Zinc,  old  «<ra[, 2  00  -  -  2  37!  2  25  —  2  J7J 


Prime  LftkP 

F,l.'.  trolytic 

C'a^tinK    

Wiri-bajx- 

Lead.  Am.  S.  &  R.  Co.  price.. 

Antimony 

NiokrI.  inKot 

Shfpl  T.mr,  f.  o.  b.  wnpltCT, . . 

7,inr.  »pol 

Tin,  ,Sirai'» 

Aluminum,  98  to  99  per  ront. 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those  Prevailing  at   the 

Opening  of  Business  on  Monday    of  This    Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  all  Eastern  Points 


A  SLOW  but  steady  improvement  is  reported  from  vir- 
tually all  sections  of  the  country.  Jobbers  state  that 
they  are  getting  better  orders  from  dealers  and  tha  in- 
dustries are  gradually  getting  back  into  better  shape. 
Cotton  mills  in  the  South  are  running  well  and  textile  in- 
dustries in  New  England  are  progressing.  St.  Louis  re- 
ports better  buying  from  the  industrials  in  that  territory 
than  there  has  been  in  several  months.  Manufacturers  in 
that  territory  rnport  an  increase  in  volume  of  their  orders. 
Employment  too  is  more  satisfactory. 

New  York  district  jobbers  have  been  taking  larger  orders 
and  more  of  them  this  week,  and  there  is  better  buying 
all  around.  Chicago  is  only  about  holding  last  week's  ac- 
tivity, but  with  the  acceptance  by  the  Chicago  Building 
Trades  Council  of  the  Landis  award  last  Friday  there  is  a 
more  hopeful  feeling  for  the  fall  months.  Farm-lighting 
plants  and  farm  high-tension  switching  equipment  are  re- 
ported moving  well  there. 

Higher  prices  are  being  quoted  on  rubber-covered  wire 
and  on  lamp  cord  in  some  quarters,  while  larger  buying  of 
this  wire  and  of  armored  conductor  has  anticipated  an  ad- 
vance in  price. 

NEW  YORK 

Larger  orders,  more  of  them  and  a  generally  firmer  tone 
to  buying  marked  conditions  among  the  jobbers  the  past 
week.  The  increase  in  business  from  week  to  week  has 
been  gradual,  and  most  jobbers  feel  that  this  is  the  best 
indication  that  a  healthy  improvement  is  well  under  way. 
The  principal  activity  is  seen  in  the  standard  items  of 
wiring  supplies,  including  conduit,  wire,  armored  conduc- 
tor and  schedule  material.  In  some  lines  it  is  believed  that 
present  prices  are  at  the  bottom,  and  there  has  been  some 
large  buying  of  wire  and  armored  conductor. 

With  the  return  to  standard  time  and  longer  evenings 
there  has,  of  course,  been  a  strong  demand  for  lamps.  At 
the  same  time,  industrial  lighting  fixtures  are  moving,  in- 
dicating some  renewed  industrial  activity  throughout  this 
section.  Among  the  heating  appliances  flatirons,  toasters 
and  air  heaters  are  fairly  active.  The  other  appliances  are 
moving  slowly,  although  interest  created  by  the  Electrical 
Show  has  stimulated  sales  in  the  metropolitan  district. 
Stocks  of  most  lines  are  fair  to  good,  but  some  shortage 
of  curling  ii-ons  and  flatirons  has  been  reported. 

Collections  have  shown  no  change  from  last  week.  Job- 
bers report  that  most  of  their  current  credit  sales  are  on 
a  thirty-day  to  sixty-day  basis. 

Conduit. — No  change  in  the  price  of  this  material  was 
reported  this  week.  The  following  prices  were  quoted  by 
jobbers:  For  J-in.  black  pipe  in  2,500  ft.  lots,  $54.23  to 
$55;  3-in.,  $69.92  to  $70.79,  and  1-in.,  $99.96  to  $101.42  per 
1,000  ft.  Galvanized  pipe  in  the  same  sizes  was  quoted 
at  $59.33  to  $62,  $76.82  to  $81  and  $110.16  to  $116  per 
1,000  ft.  Jobbers  report  that  the  demand  is  steady  and 
orders  have  been  for  somewhat  larger  quantities  but  show 
no  tendency  on  the  part  of  contractors  to  lay  in  stocks. 
Most  jobbers'  stocks  are  good. 

Flexible  .Vrmored  Conductor. — Steady  buying  of  this  ma- 
terial continues  and  a  number  of  sales  of  comparatively 
large  quantities  have  been  made.  It  is  understood  that  in 
view  of  the  inci'eased  cost  of  copper  and  cotton  manufac- 
turers of  armored  conductor  are  reluctant  to  accept  orders 
at  current  prices  for  future  delivery.     No.   14,  two-wire, 


single-strip,  is  quoted  at  $43  per  1,000  ft.  in  lots  of  that 
quantity  and  the  double-strip  at  $44.50.  Jobbers'  stocks 
are  fair. 

Rubber-Covered  Wire. — ^As  a  result  of  the  rise  in  the 
prices  of  copper  and  cotton  there  was  a  noticeable  stiffen- 
ing in  the  quotations  on  rubber-covered  wire  this  week. 
No.  14  in  lots  of  5,000  ft.  is  quoted  at  $6.35  to  $6.60  per 
1,000  ft.  Demand  is  a  little  stronger,  while  jobbers'  stocks 
generally  are  good. 

Loom. — Prices  remain  as  last  quoted.  In  1,000-ft.  lots 
the  :h-in.  size  sells  for  $19.25  and  the  J-in.  size  for  $21  per 
1,000  ft.  It  is  thought  possible  that  the  recent  increases 
in  cotton  may  also  affect  this  material. 

Lamp  Cord. — Demand  is  fair  and  jobbers  report  good 
to  large  stocks  on  hand.  Prices  this  week  are  a  little  higher 
than  those  last  reported.  No.  18  cotton,  twisted,  is  quoted 
at  $12.30  per  1,000  ft.  and  No.  18  parallel  at  $14.90  per 
1,000  ft. 

Heaters. — Dealers  are  placing  moderate  orders  for  im- 
mediate delivery  and  jobbers  report  a  fairly  satisfactory 
activity  on  the  heaters  listing  at  $11. 

Heating  Appliances. — Flatirons  and  toasters  still  lead 
the  heating  devices  in  number  of  sales,  although  dealers 
find  that  the  Electrical  Show,  which  continues  through  this 
w:ek,  has  increased  their  sales  of  other  appliances.  Job- 
bers report  that  buying  is  comparatively  light. 


CHICAGO 

There  has  been  little  perceptible  change  during  the  past 
week.  Although  the  disposition  is  still  markedly  in  the 
direction  of  extreme  caution  and  purchasing  is  largely  con- 
fined to  immediate  requirements,  more  interest  is  being 
taken  in  future  needs  than  at  any  time  since  the  reaction 
set  in  last  fall.  The  important  event  of  last  week  was  the 
acceptance  on  Friday  night  by  the  Chicago  Building  Trades 
Council  of  the  Landis  wage  award.  This  was  unanimous 
after  the  hoisting  engineers  had  been  expelled  from  the 
council  for  refusing  to  abide  by  the  decision.  The  biggest 
obstacle  in  the  building  situation,  it  is  felt,  has  thus  been 
removed,  though  smooth  sailing  cannot  be  expected  for 
some  time  to  come. 

The  fall  business  in  farm-lighting  plants  has  started  and 
is  progressing  fairly  well.  There  is  little  fear  of  the  stocks 
being  depleted  since  dealers  state  they  can  supply  all  the 
demand  calls  for.  There  is  also  an  increased  demand  for 
high-tension  farm  service  equipment.  Foreign  inquiries 
for  high-tension  switching  and  protective  equipment  indi- 
cate that  the  American  idea  of  standardized  and  inter- 
changeable parts  is  appealing  to  purchasers.  Lamps  are 
beginning  to  move  with  their  usual  autumn  speed. 

Wire. — The  market  is  a  little  firmer,  with  the  base  for 
bare  wire  still  ranging  from  15  to  15J  cents.  The  demand 
for  rubber-covered  wire  is  not  very  active.  No.  14  is  ob- 
tainable in  2,500-ft.  quantities  for  $6  to  $6.50  per  1,000  ft. 

FlexibI*  Armored  Conductor.  —  This  material  has  also 
strengthened  a  little,  so  that  while  stocks  are  fair  the  de- 
mand is  unchanged.  No.  14  two-wire  double-strip  is  quoted 
at  $50  per  1,000  ft.  in  lots  of  that  quantity. 

Rigid  Conduit. — Quotations  are  unstable,  a  small  price 
decrease  being  reported  by  some  jobbers  while  others  re- 
port no  change.  "The  demand  continues  fair  and  stocks  are 
good  in  most  sizes.  The  nominal  quotation  on  the  }-in. 
black  is  $50  per  1,000  ft.  in  2,500-ft.  lots. 

Lamp  Cord.— This  is  quoted  at  $12  to  $15  per  1,000  ft 
for  No.  18  cotton,  twisted.  Sales  are  keeping  up  fairly 
well  and  the  demand  is  improving. 

Lamps. — An  increase  of  lamp  sales  to  industrial  com- 
panies and  railroads  has  been  reported.  Dealers  are  or- 
dering very  little  since  their  stocks  are  ample  to  meet 
demands. 

Heating  Devices. — Demand  is  increasing  and  excellont 
sales  are  recorded  for  air  heaters.  Stocks  are  ample  to 
meet  this  demand. 

Dry  Cells. — The  call  for  dry  cells  seems  to  be  spotty. 
Several  dealers  report  ven.'  little  demand,  while  others 
report  excellent  sales,  possibly  because  they  handle  radio 
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materials.     The  regular  cell   is  priced   at  31  cents   in  bar- 
rel lots. 

Poles. — Prices  on  poles  are  still  holding  and  stocks  are 
heavy.  The  entire  undertone  is  stronger,  however,  so  that 
better  business  can  be  expected  almig  this  line. 


BOSTON 

Further  improvement  is  reported  in  trade  this  week  by 
leading  jobbers  and  manufacturers'  representatives.  Stocks 
are  still  meeting  demands  satisfactorily,  but  occasionally 
a  temporary  shortage  is  noted  owing  to  transportation  de- 
lays or  other  causes  necessitating  shopping  around  to  till 
an  order  requiring  immediate  delivery.  More  material  is 
moving  through  jobbers'  hands  than  of  late  and  inquiries 
are  very  active.  Prices  are  unsettled  in  wiring-material 
quotations,  and  an  advance  this  week  was  expected  in 
rubber-covered  wire  and  flexible  armored  conductor.  Rigid 
conduit  and  some  types  of  incandescent  lamps,  on  the  other 
hand,  are  softer  in  price.  New  England  industrial  activi- 
ties are  very  encouraging  in  some  lines,  notably  in  cotton 
and  woolen  manufacture,  where  80  per  cent  of  capacity 
production  is  reported.  Building  and  engineering  contracts 
have  increased  to  more  than  $4,000,000  for  the  last  week 
reported,  compared  with  about  half  that  for  the  previous 
week.  Retail  trade  is  improving  and  collections  are  hold- 
ing their  own  well. 

Flexible  Armored  Conductor. — Improved  sales  are  noted, 
with  considerable  activity  Monday,  anticipating  a  price  ad- 
vance expected  by  midweek.  Jobbers  quoted  $46  to  ?47  per 
1,000  ft.  on  No.  14  double-strip  in  5,000-ft.  lots,  with  ample 
stocks. 

Lamps. — Increased  activity  is  evident  with  the  advent  of 
shorter  days,  and  the  demand  for  mill-type  and  bowl- 
enameled  units  is  noteworthy  this  week.  Prices  on  many 
type  C  lamps  were  reduced  Oct.  1  by  from  6  to  13  per 
cent.  Stocks  are  meeting  the  demand,  but  there  is  little 
opportunity  at  the  moment  to  increase  holdings  of  indus- 
trial units. 

Motors. — A  spotty  market  is  reported  this  week,  with 
good  volume  of  inquiries  and  fluctuating  sales.  New  de- 
signs entering  the  market  are  arousing  interest,  and  sales 
engineers  are  very  busy  in  survey  and  quotation  work. 
Smaller  sizes  constitute  most  of  the  business,  and  prices 
seem  to  be  reasonably  stable. 

Wire. — Rubber-covered  No.  14  wire  sold  around  $6  per 
1,000  ft.  in  5,000-ft.  lots  the  first  of  the  week,  with  open 
prices  on  large  quantities.  Buyers  were  rushing  to  cover 
Monday  in  anticipation  of  an  advance  to  $6.7.5  for  the 
above  quantity  and  size  expected  a  day  or  two  later. 
Weatherproof  wire  is  moving  fairly  well  around  14  to  16 
cents  base,  depending  on  quantity.  Bare  copper  wire  was 
quoted  around  13i  to  14  cents  base  the  first  of  the  week, 
with  relatively  dull  demand. 

Non  Metallic  Flexible  Conduit. — Prices  show  considerable 
variation  between  Boston  and  southern  New  England  points, 
the  former  running  from  $1  to  $3  lower  per  1,000  ft.  in 
.•^.OOO-ft.  lots.  Better  sales  are  reported,  but  no  striking 
demand  has  yet  appeared.  Boston  was  charging  $18  per 
1,000  ft.  on  J-in.  loom  Monday  and  $17.50  on  1'2-in.,  in 
.'j,000-ft.  lots.  On  "Xail-it"  knobs,  however,  Boston  was 
$18.50  per  1,000  in  barrel  lots,  against  $17.50  in  southern 
New  England. 

Sockets. — Better  building  activity  is  moving  these  in 
greater  volume.  In  case  lots  pulls  are  quoted  31J  to  33 
cents  net. 

Lamp  Cord. — Fair  quantities  are  bringing  $13  per  1,000 
ft.,  quotations  being  made  on  a  15-cent  base. 


ATLANTA 

Reports  from  jobbers  on  September  business  indicate  a 
general  improvement  in  the  business  tone  throughout  their 
line,  orders  being  received  from  a  constantly  widening  class 
of  consumers.  Christmas  and  holiday  buying  has  just 
begun  to  make  itself  evident.  Although  industrials  are 
still  somewhat  behind  in  their  usual  purchases,  neverthe- 
less, very  acceptable  inquiries  are  being  daily  received  and 
orders   from   textile   mills   that   have   been   holding   up   on 


purchases  for  several  months  are  reported  as  quite  satis- 
factory. Bank  clearings  for  the  month  of  September  in 
Atlanta  amounted  to  §172,000,000,  the  largest  in  several 
months  and  approximately  §30,000,000  over  the  clearing: 
of  June,  July  and  August.  Reports  from  manufacturers 
throughout  the  section  show  that  cotton  mills  are  back  c: 
full  time  with  some  operating  on  double  time,  while  manu- 
facturers of  brick  and  clay  products  report  a  slight  in- 
crease over  prior  months.  A  marked  improvement  is  to 
be  noted  in  the  over-all  manufacturing  line,  but  othv 
lines  of  manufacturers,  while  showing  improvement  over 
the  past  two  months,  state  that  their  business  is  not  up  tj 
conditions  of  a  year  ago.  Building  permits  for  Septembe.- 
brought  the  number  of  new  I'esidences  in  Atlanta  this  year 
up  to  982,  which  is  the  heaviest  on  record. 

Schedule  Material. — This  line  continues  active,  especially 
wiring  devices  required  for  the  smaller  stores  and  homes. 
Stocks  are  in  good  shape  with  no  further  change  in  price. 

Lamps. — A  price  reduction  of  6  to  13  per  cent  in  type 
C  was  effectitve  last  Saturday.  The  75-watt  and  100-watt 
lamps  of  this  tj-pe  are  particularly  popular  with  indus- 
trials, and  jobbers  report  a  very  satisfactory  demand  for 
the  smaller  sizes  of  the  vacuum-type  lamp,  this  demand 
being  stimulated  by  the  good  movement  in  the  fi.xture  line. 
Heavy  purchases  by  industrials  for  stocks  are  not  yet  in 
evidence. 

Flexible  Armored  Conductor. — This  has  settled  to  a  more 
even  plane  after  the  flurry  of  the  past  few  weeks,  and  the 
movement  has  become  less  spasmodic,  with  resultant  steady- 
ing in  the  price  at  $55  per  1,000  ft.  Local  stocks  are  in 
good  shape. 

^^'ire. — An  increase  of  10  per  cent  in  the  price  of  rubber- 
covered  was  effective  last  Saturday  The  movement  of 
both  weatherproof  and  nibber-covered  has  been  exception- 
ally good  during  the  last  thirty  days,  nearly  all  sizes  of 
rubber-covered  being  in  considerable  demand,  while  weather- 
proof in  sizes  No.  6  to  No.  14  seem  to  be  mo%'ing  well.  No 
change  in  the  price  of  weatherproof  is  announced,  though  an 
increase  would  not  be  unexpected. 

Flashlights. — The  fall  demand  is  beginning  to  show  itself, 
and  jobbers  report  an  increasing  movement  in  cases,  bat- 
teries and  lamps.  No  changes  in  prices  are  to  be  noted. 
Stocks   are   in   excellent   shape. 

Heating  Devices. — Orders  are  being  received  in  increas- 
ing quantities  from  small  dealers  for  hollow  ware  sched- 
uled for  delivery  about  Nov.  1.  Flatirons  continue  to  hold 
up  well,  and  the  entire  line,  air  heaters  excepted,  seems 
LO  be  getting  into  fairly  satisfactory  shape. 

Vacuum  Cleaners. — This  line  is  showing  a  more  satis- 
factory condition  than  any  other  specialties,  sales  having 
been  very  good  for  the  past  few  weeks.  Some  orders  are 
being  received  in  anticipation  of  the  holiday  trade  in  this 
line. 

Washing  Machines. — Despite  price  reductions  and  cam- 
paigns, these  continue  dormant.  In  an  attempt  to  stimu- 
late sales  several  dealers  undertook  camoaigns,  but  as 
yet  they  have  met  with  little  success.  Heavy  stocks  are 
reported  by  all  jobbers. 


ST.  LOUIS 

Industrial  buying  of  electrical  goods  is  better  now  than 
it  has  been  for  some  time.  The  entire  industrial  tone  is 
improved.  Stocks  have  been  fairly  well  depleted,  and  with 
values  liquidated  to  the  point  where  they  are  remaining 
reasonably  steady  increased  buying  has  resulted.  Manu- 
facturers in  general  report  that  tne  receipt  of  orders  is 
more  steady  and  that  a  good  many  calls  are  for  rush  ship- 
ment. For  the  first  time  in  a  number  of  months  the  labor 
situation  in  this  district  shows  definite  improvement,  the 
percentage  of  emplojTnent  being  greater  particularly  in 
St.  Louis,  LouisviHi'  and  Memphis.  In  St.  Louis  building 
shows  some  increase,  but  there  remains  the  tendency  to 
postpone  construction  until  the  costs  are  lowered.  Rail- 
road traffic  is  said  to  be  increasing,  but  buying  on  the  part 
of  the  railroads  is  still  on  a  very  re<luced  scale. 

Returns  indicate  that  the  money  situation  in  the  agricul- 
tural districts  will  be  good.     The  rapid  advance  in  cotton 
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has  enormously  helped  the  South  and  corn  is  maturing 
well,  with  the  bulk  of  the  crop  beyond  the  danger  of  frost. 
The  quality  of  oats  that  were  threshed  is  disappointing, 
but  the  results  were  up  to  government  estimates.  While 
the  prices  obtained  are  low,  the  cost  of  this  year's  crops 
was  much  lower  than  it  was  last  year.  The  report  of  the 
Federal  Reserve  Bank  of  St.  Louis  states  that  the  advance 
in  cotton  prices  alone  has  added  $56,000,000  to  the  pur- 
chasing power  of  this  district. 

Jobbers  are  experiencing  a  steadier  demand  for  goods, 
and  the  volume  of  sales  is  increasing.  Much  cooler  weather 
prevails  and  a  better  business  in  portables,  lamps  and  air 
heaters  has  resulted.  Rubber-covered  wire  also  is  moving 
faster. 

Wire. — A  stiffening  in  prices  is  found,  though  there  is 
considerable  variation  in  the  prices  of  the  various  jobbers, 
in  10,000-ft.  lots  No.  14  rubber-covered  is  being  quoted 
fi-om  $6.10  to  $6.50  per  1,000  ft.,  one  jobber  advancing  the 
base  price  on  all  rubber-covered  wire  from  14  cents  to  16 
cents.  The  base  on  bare  and  weatherproof  has  been  ad- 
vanced to  about  14i  cents.  Fairly  heavy  sales  in  rubber- 
covered  ai-e  being  made. 

Lamp  Cord. — Higher  prices  obtain,  No.  18  cotton-covered 
twisted-pair  selling  for  about  $16  per  1,000  ft.  The  No. 
18  silk-covered  is  priced  at  about  $26.  The  cotton  cord  is 
showing  some  improvement  in  demand,  but  the  silk  is  mov- 
ing very  slowly.    Stocks  are  inclined  to  be  heavy. 

Knobs  and  Tubes. — Easier  prices  are  found,  "Nail-it" 
knobs  being  priced  at  $14.60  per  1,000  in  barrel  lots,  a  re- 
duction of  about  $2.40,  while  some  stand  as  high  as  $16.50; 
2J-in.  tubes  are  priced  at  $4.72  per  1,000  in  barrel  lots,  and 
3-in.  tubes  are  selling  for  $5.12.  Moderate  to  low  stocks 
are  the  rule  and  demand  shows  healthy  improvement. 

Loom. — The  last  price  reduction  has  not  as  yet  given 
stimulus  to  sales  and  stocks  are  on  a  conservative  basis. 
The  a'a-in.  size  is  quoted  at  $17.75  per  1,000  ft.  in  5,000- 
ft.  lots. 

Air-Heaters. — The  advent  of  chilly  weather  has  started 
sales  to  dealer  and  consumer,  although  dealers  are  placing 
their  orders  very  conservatively.  The  retail  purchasing  ap- 
pears to  be  about  normal  for  the  beginning  of  the  season. 

Sewing  Machines. — Slow  sales  and  heavy  stocks  are  the 
rule.  The  motors  are  selling  somewhat  better,  but  far 
from  normal. 

Ironers. — Retail  sales  have  been  helped  some  by  a  special 
campaign  giving  better  time-payment  terms.  Jobbers, 
however,  report  a  quiet  business.  Stocks  have  been  main- 
tained fairly  low. 

SAN  FRANCISCO 

Business  conditions,  especially  retail  sales,  are  improv- 
ing continually.  As  for  electrical  construction,  San  Fran- 
cisco building  permits  for  September  show  100  per  cent 
increase  in  value  over  those  of  August,  while  Los  Angeles 
maintains  its  tremendous  pace. 

Washers. — Washer  business  in  many  makes  is  generally 
good,  and  a  standardized  selling  method  through  regular 
solicitors  and  intensive  effort  is  reported  bringing  good  busi- 
ness wherever  followed. 

Dishwashers. — The  Western  Electric  table-top  dishwasher 
is  now  selling  for  $105,  a  cut  of  $50  from  the  previous 
price,  which  is  expected  to  add  considerable  impetus  to 
the  present  increasing  volume  of  sales. 

Radiators. — A  San  Francisco  September  "Home  Indus- 
try" week  produced  good  displays  and  increased  the  sales 
of  heaters.  A  couple  of  weeks  of  exceedingly  warm 
weather  nipped  in  the  bud  a  retail  sale  started  by  a  few 
previous  days  of  cold  rain.  From  all  indications  the  ap- 
proaching season  will  result  in  excellent  business  for  all 
types. 

Lamps. — New  prices,  making  an  average  reduction  of  10 
per  cent  on  the  type  C  "Mazda"  lamps*  are  expected  to  in- 
crease the  propoi-tionate  volume  of  sales  of  this  type  as 
compared  with  type  B.  Local  fixture  campaigns  and  sell- 
ing effort  are  popularizing  the  use  of  fixtures  requiring 
the  type  C  lamps,  but  the  quantities  of  type  B  lamps  still 
on  the  dealers'  shelves  will  somewhat  retard  this  work  for 
the  next  few  months. 


Ranges. — The  Pacific  Gas  &  Electric  Company  recently 
placed  an  order  for  a  carload  of  electric  ranges,  and  about 
the  same  time  the  Great  Western  Power  Company  also 
ordered  a  carload  of  ranges.  The  power  companies  and  the 
dealers  are  now  conferring  over  the  best  method  of  pro- 
moting these  range  sales.  At  the  present  time  a  strong 
sentiment  seems  to  favor  a  system  of  selling  which,  while 
popularizing  electric  ranges  with  the  public  at  large,  will 
still  give  the  dealers  a  good  margin  of  profit. 


SALT  LAKE  CITY— DENVER 

A  slight  advance  in  price  of  both  insulated  and  bare 
wires  is  taken  by  jobbers  to  mean  a  coming  revival  of 
construction  activities  and  an  indication  of  a  return  to 
stabilized  business.  Hopeful  comment  is  both  universal 
and  persistent  in  merchandising  circles,  notwithstanding 
that  there  is  little  actual  improvement  in  general  condi- 
tions recorded  for  the  past  month.  Few  sizable  line  con- 
struction jobs  are  under  way,  but  many  projects  are  cer- 
tain to  be  launched  within  the  next  six  months,  it  is  felt. 
Home  building  is  proceeding  at  a  good  rate  during  the  open 
fall  weather. 

Jobbers'  stocks  are  still  heavy  in  most  lines,  and  appeals 
to  dealers  for  relief  are  falling  on  deaf  ears.  The  retail 
merchant  has  not  yet  broken  away  from  the  retarding 
practice  of  ordering  stocks  in  small  consignments.  Most 
jobbers  believe  they  have  passed  the  acute  stage  of  the 
depression  era  and  that  things  are  perceptibly  on  the  up- 
grade. With  farmers  rapidly  liquidating  their  crops,  more 
money  seems  to  be  in  circulation  and  credits  are  a  trifle 
easier,  but  collections  are  still  the  bane  of  eveiy  man's 
business.  There  is  a  concerted  effort  among  managers  of 
the  industrials  to  absorb  a  large  percentage  of  unemployed 
labor.  Many  idle  men  are  getting  back  to  work,  but  usually 
on  a  decidedly  reduced  wage  scale.  The  coal  m.ines  are 
running  almost  to  capacity,  and  the?  metal  mines,  except- 
ing the  coppers,  are  securing  a  fair  output.  Air  heaters 
and  lamps  are  moving  satisfactorily.  Dealers  are  order- 
ing well  in  these  lines  and  stocks  are  good. 


SEATTLE— PORTLAND— SPOKANE 

Indications  of  a  gradual  improvement  in  business  con- 
tinue to  multiply  and  are  reflected  in  increased  sales  in 
most  lines.  Conditions  throughout  the  Northwest  are  most 
encouraging.  Crops  have  been  unusually  good,  and  exports 
from  both  Seattle  and  Portland  were  unusually  encourag- 
ing dui'ing  the  month  of  September.  Apples  and  lumber 
are  being  shipped  in  large  quantities.  September  was  a 
bumper  month  for  Portland  in  shipping,  building  and  bank- 
ing. Wheat  exports  were  150  per  cent  greater  than  for 
September  of  last  year.  More  than  l.OOO.OO"!  bushels  of 
wheat  cleared  out  of  Portland  on  Sept.  29,  which  is  be- 
lieved to  be  the  record  for  any  port  in  the  world. 

Strengthening  of  prices  of  lumber  and  shingles  and  an 
improved  demand  are  creating  a  more  optimistic  feeling 
among  lumber  men.  Lumber  exports  from  all  North- 
west ports  are  heavy.  Building  in  all  lines  in  Portland 
has  been  exceptionally  good,  although  building  activity  in 
Seattle  is  confined  mostly  to  residence  construction.  Build- 
ers' hardware,  plumbing  supplies  and  electrical  wiring 
equipment  are  all  experiencing  considerable  activity  due 
to  residence  building.  Labor  conditions,  all  things  con- 
sidered, are  good,  with  the  open  shop  prevailing  for  the 
most  part,  including  the  mines  and  waterfront  in  the 
Puget  Sound  region. 

Electrical  jobbers  of  Seattle  uniformly  report  business 
in  their  lines  as  gradually  improving.  This  is  evidenced 
by  increased  volume  of  sales.  No  change  in  either  credits 
or  collections  is  reported.  Stocks  in  all  lines  are  ample. 
Only  two  important  price  changes  have  been  noted  in  the 
past  two  weeks.  Sockets  have  dropped  about  30  per  cent 
and  rigid  conduit  has  been  reduced  about  5  per  cent,  Port- 
l.ind  jobbers  report  that  orders  coming  in  for  standard- 
package  quantities  now  indicate  confidence  on  the  part  of 
buyers.  Demand  for  wire,  wiring  devices  and  conduit  is 
(iood,  and  the  seasonal  business  in  lamps  and  air  heaters 
is  active  at  the  present  time.  Range  and  water-heater 
sales  are  holding  up  well  as  the  central-station  companies 
are  carrying  on  an  active  range  campaign. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  D  stribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Atlantic  Division  Jobbers'    Meet- 
ing Again  Postponed 

Announcement  is  made  that  the  fall 
meeting  of  the  Atlantic  division  of  the 
Electrical  Supply  Jobbers'  Association 
has  been  postponed  from  Oct.  22  to  the 
week  of  Nov.  28,  the  exact  date  not 
having  been  determined  upon  at  this 
writing.  The  meetings  will  convene 
at  the  Bellevue-Stratford  in  Phila- 
delphia. 

Fixture  Dealers'  Market  and 
Convention  at  Milwauliee 

The  third  annual  convention  and  the 
second  joint  convention  of  the  National 
Council  of  Lighting  Fixture  Manufac- 
turers, the  Lighting  Fixture  Dealers' 
Society  of  America  and  the  Illuminat- 
ing Glassware  Guild  will  be  held  at  the 
Auditorium  in  Milwaukee,  Jan.  30  to 
Feb.  4,  1922.  It  is  expected  that  the 
morning  sessions  will  be  devoted  to 
convention  meetings  and  the  afternoons 
to  the  fixture  market.  A  "better- 
lighting  week"  will  be  held  at  the  same 
time.  This  will  include  demonstrations 
of  better  lighting  methods  for  the 
home,  office  and  industrial  plants.  Sur- 
veys and  reports  on  improvements  pos- 
sible in  existing  lighting  installations 
will  be  a  feature  of  the  week  and  a 
"pageant  of  light,"  showing  the  prog- 
ress of  lighting  fixtures  and  methods 
from  the  torch  to  the  present-day  fix- 
tures, will  be  included. 


Sieben    Manufacturing    Company 
in  Its  New  Plant 

The  Sieben  Manufacturing  Company, 
manufacturer  of  the  Sieben  "All-in- 
One"  electric  washing  machine,  dryer 
and  ironer,  is  now  occupying  its  new 
location  at  914  Genesee  Strret,  Kansas 
City,  Mo.,  and  production  is  under  way. 
The  building  is  of  brick,  three  stories 
and  basement,  with  ample  room  for 
manufacturing,  assembling  and  storing. 
Henry  Sieben  is  president  of  the  com- 
pany and  H.  F.  Walker  is  sales  and 
advertising  manager.  The  general 
offices  are  at  418  Gurapel  Building. 


New  Merchandising  Plan  for 
"Buss"  Plug  Fuses 

The  Bussman  Manufacturing  Com- 
pany, St.  Louis,  in  developing  a  now 
guaranteed  clear-window  plug  fuse  has 
also  put  into  effect  a  new  merchandis- 
ing plan.  Working  on  the  general  as- 
sumption that  the  average  domestic 
user  of  electricity  has  little  knowledge 
of  the  use  and  workings  of  a  plug  fuse 


and  carries  in  general  few  if  any  extra 
fuses,  this  company  is  now  putting  out 
ten  of  these  clear-window  plug  fuses 
in  a  single  carton.  On  this  carton 
there  have  been  printed  simple  but 
complete  instructions  concerning  what 
a  fuse  is,  why  it  is  put  in  a  circuit, 
what  causes  a  fuse  to  blow,  why  it 
should  not  be  tampered  with,  and  why 
neither  a  fuse  of  the  wi-ong  size  nor 
a  temporary  substitute  should  be  used, 
how  to  tell  if  the  circuit  is  overloaded, 
the  right  fuse  to  use,  etc.  The  growing 
use  of  electrical  appliances  is  one  of 
the  reasons  for  the  development  of  this 
new  service. 


New  Books  on  Bolivia  and  Colom- 
bia Issued  by  Commerce 
Department 

The  Bureau  of  Foreign  and  Domestic 
Commerce  has  issued  new  handbooks  on 
t>vo  South  American  countries,  cover- 
ing trade,  manufactures,  finance,  mar- 
kets, etc.  "Bolivia,  a  Commercial  and 
Industrial  Handbook,"  and  "Colombia, 
a  Commercial  Industrial  Handbook," 
may  be  had  for  65  cents  and  70  cents 
respectively,  on  application  to  any  office 
of  the  bureau. 


Beaven  Takes  Weber  Agency 
in  Southern  States 

AiTangements  have  been  concluded 
by  Henry  D.  Sears,  80  Boylston  Street, 
Boston,  general  sales  agent  for  the 
Weber  Electric  Company,  wiring 
devices,  with  W.  H.  Beaven,  Jefferson 
County  Bank  Building,  Birmingham, 
Ala.,  for  the  latter  to  act  as  repre- 
sentative of  Weber  wiring  devices  in 
North  Carolina,  South  Carolina,  Geor- 
gia, Florida,  Tennessee,  Alabama, 
Mississippi,  Arkansas  and  Louisiana. 


Extension  of  Sales  Financing  Service 

New  York  Contract  Purchase  Corporation  Admits  House  Wiring 

Contracts  Within  Its  Service  by  Buying  These 

Accounts  from  Contractors 


The  New  York  Contract  Purchase 
Corporation,  120  Broadway,  New  York 
City,  extended  its  service  to  a  limited 
degree  during  the  past  month,  but  on 
the  same  terms  and  conditions,  to 
include  the  purchase  of  accounts  aris- 
ing from  house  wiring  when  done  on 
the  partial-payment  plan.  This  corpo- 
ration is  one  unit  of  a  national  or- 
ganization affiliated  with  the  General 
Electric  Company  and  certain  allied 
companies  and  is  the  outgrowth  of  the 
Utilities  Investment  Company,  which 
commenced  operations  in  Cleveland  on 
Jan.  1,  1920. 

Six  of  these  contract  purchase  corpo- 
rations have  been  formed  in  the  United 
States  to  stimulate  the  sale  of  the 
product  of  the  above-mentioned  manu- 
facturers by  financing  dealers  through 
the  purchase  of  the  installment  accounts 
arising  from  such  sales.  The  plan  is 
all  based  on  the  fact  that  electrical 
merchandise  sales  increase  through  the 
employment  of  installment  payments, 
but  many  dealers  are  unable  to  finance 
long-term  payments  themselves  or  are 
unwilling  to  enter  into  negotiations 
with  outside  banking  institutions. 

The  affiliated  manufacturers  and  the 
appliances  covered  are:  General  Elec- 
tric Company — motors,  Tungar  recti- 
fiers, compensarcs  and  other  appliances 
that  are  marketed  through  dealers; 
Edison  Electric  Appliance  Company — 
Hotpoint,  Edison  and  Hughes  line  of 
ranges  and  appliances,  motor-driven 
and  otherwise;  Electric  Vacuum 
Cleaner  Company — Premier,  Liberty 
and  all  other  types  of  vacuum  clean- 
ers, including  private  brands;  Hurley 
Machine  Company — Thor  line  of  wash- 
ing and  ironing  machines,  all  types. 


The  New  York  Contract  Purchase 
Corporation  will  buy  outright  from 
the  dealer  the  installment  accounts 
arising  from  the  sale  of  the  product 
of  the  above-named  manufacturers,  on 
the  basis  of  a  discount  from  the  face 
value,  determined  by  the  length  of  time 
necessary  for  the  account  to  pay  up 
in  full.  The  discount  is  10  per  cent 
plus  a  graduated  discount  varying 
from  4  to  8  per  cent,  covering  pay- 
ments taking  up  to  twelve  months. 
The  dealer  retains  the  down  payment 
and  sells  the  balance  of  the  install- 
ment account  to  the  corporation.  Col- 
lection is  accomplished  through  the 
dealer  as  agent,  full  completion  of  it 
carrying  a  10  per  cent  commission  for 
the  dealer.  No  contract  \vill  be  pur- 
chased on  which  the  balance  is  under 
$30  or  which  will  run  over  twelve 
months. 

Recently  house-wiring  contracts  have 
been  added  to  the  service,  but  not 
power-wiring  contracts.  Power  motors 
of  General  Electric  make  are  covered, 
however. 

Besides  the  New  York  Contract 
Purchase  Corporation,  there  are  the 
Pennsylvania  Contract  Purchase  Cor- 
poration, Witherspoon  Building,  Phila- 
delphia; Ohio  Contract  Purchase  Com- 
pany, 1734  Ivanhoe  Road,  Cleveland; 
Illinois  Contract  Purchase  Corpora- 
tion, 28  East  Jackson  Boulevard,  Chi- 
cago; Southwest  Contract  Purchase 
Corporation,  Interurban  Building,  Dal- 
las, Tex.,  and  Pacific  Coast  Contract 
Purchase  Corporation,  315  Mason 
Street,  San  Francisco.  E.  W.  Miner  is 
president  of  the  New  York  and  Ohio 
companies  and  vice-president  of  the 
others,  with  his  offices  in  New  York. 
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Gear  Manufacturers  (o  Meet 
Next  Week 

The  semi-annual  fall  meeting  of  the 
American  Gear  Manufacturers'  Asso- 
ciation will  be  held  in  the  Power.s  Hotel 
in  Rochester,  N.  Y.,  Oct.  13,  14  and 
l.'j.  The  committees  on  standardiza- 
tion have  various  reports  to  offer,  and 
a  strong  program  has  been  arranged 
covering  gear-tooth  wear,  tooth  forms, 
grinding  and  gear  materials.  For  the 
usual  informal  banquet  the  evening  of 
Oct.  14  has  been  set  aside.  F.  W.  Sin- 
ram,  Van  Dorn  &  Button  Company, 
Cleveland,  is  president  and  F.  D.  Ham- 
lin, Earle  Gear  &  Machine  Company, 
Philadelphia,  is  secretary. 


the  direction  of  Ralph  P.  Stoddard, 
who  managed  the  1916  show,  and 
Richard  G.  Collier  will  be  assistant 
manager. 

It  may  be  of  interest  to  note  that 
last  year  Cleveland  spent  more  than 
$78,000,000  for  new  buildings,  and  next 
year  it  is  e.xpected  the  city  will  exceed 
that.  It  is  said  that  the  builders  hold 
more  than  90,000  vacant  lots  in  Greater 
Cleveland   today. 


November  to  Be  "Perfect  Package 
Month"  by  Nation's  Carriers 

All  trades  and  industries  have  been 
asked  to  co-operate  in  the  "perfect 
package  movement"  to  be  inaugurated 
lay  the  railroads,  steamship  lines  and 
express  companies  in  the  United  States 
and  Canada  in  November,  which  has 
been  designated  as  "perfect  package 
month,"  according  to  a  statement  from 
the  American  Railway  Association  and 
the  American  Railway  Express. 

The  purpose  of  the  movement  is  to 
stimulate  further  public  interest  in 
good  packing  of  shipments  and  to  en- 
able the  carriers  to  improve  the  trans- 
portation service  of  the  country.  Dur- 
ing November  an  examination  of  all 
shipments  sent  by  freight  or  express 
will  be  conducted  to  obtain  information 
as  to  the  best  shipping  methods  fol- 
lowed by  the  various  trades  and  indus- 
tries. 

The  entire  working  forces  of  the  rail- 
road and  express  carriers,  comprising 
some  2,000,000  men,  will  aid  in  the 
movement.  The  railroads,  through  the 
American  Railway  Association,  4.31 
South  Dearborn  Street,  Chicago,  are 
pushing  the  campaign  as  a  means  of 
raising  the  standard  of  the  service, 
while  the  express  agents  are  also  get- 
ting ready  to  interest  shippers  in  the 
undertaking. 

American  Building  Exposition  in 
Cleveland  Next  January 

Fi-om  Jan.  4  to  Jan.  14  next  the  new 
Cleveland  Municipal  Auditorium  \v\\\ 
house  the  American  Building  Exposi- 
tion, a  complete  building  show  for  the 
encouragement  of  more  and  better 
buildings.  It  is  a  direct  sales  promo- 
tion plan  for  companies  with  plans 
and  materials  to  sell,  appealing  inti- 
mately to  the  man  about  to  build.  The 
exposition  is  sponsored  by  the  Build- 
ers' Exchange  of  Cleveland  and  is 
national  in  scope,  with  exhibitors  and 
attendants  from  all  sections. 

Part  of  the  exhibition  floor  will  be 
given  over  to  several  cottages  com- 
pleted on  the  exterior  and  only  partly 
completed  on  the  inside,  while  the  main 
exhibition  floor  will  house  all  the  inte- 
rior material,  decoration,  finishing  and 
furniture  exhibits  together  wth  the 
contractors'  and  other  machinery  dis- 
plays.    The   exposition   will   be   under 


Tulsa  Chamber  of  Commerce 
Wants  Catalogs 

The  engineering  bureau  of  the  Tulsa 
(Okla.)  Chamber  of  Commerce  desires 
catalogs  of  mechanical  and  electrical 
appliances,  having  in  mind  a  catalog 
library  for  the  use  of  engineers  in  that 
district  where  they  can  find  any  article 
listed  in  their  respective  lines. 


Save  Electric  Corporation  Pur- 
chases Toledo  Factory 

The  Save  Electric  Coi-poration,  manu- 
facturer of  incandescent  lamps,  at 
present  at  220-254  Thirty-sixth  Street, 
Brooklyn,  N.  Y.,  has  purchased  prop- 
erty fronting  100  ft.  on  Main  Street 
and  running  back  390  ft.  to  the  river 
in  Toledo,  Ohio.  The  first  factory 
unit  will  be  70  ft.  x  390  ft,  two  stories, 
with  50,000  sq.  ft.  of  floor  space,  and 
additional  units  are  contemplated  as 
soon  as  operations  in  the  first  one  are 
under  way.  The  building  itself  will 
cost  about  $125,000  and  will  be  equip- 
ped with  about  $200,000  worth  of  spe- 
cial machinery  of  the  company's  own 
make  which   is  ready  for  shipment. 

The  Bi-ooklyn  plant  has  been  operat- 
ing at  a  capacity  of  about  20,000  lamps 
per  day,  and  the  opening  capacity  of 
the  new  plant  will  be  for  the  same 
number,  with  space  available  to  in- 
crease it  up  to  25,000  lamps  per  day. 
From  250  to  300  employees  will  be 
employed  in  this  new  plant.  Distribu- 
tion is  effected  through  the  corpora- 
tion's manufacturers'  representatives 
in  fourteen  cities  and  thi-ough  its  ware- 
houses in  San  Francisco,  Minneapolis, 
Chicago,  New  Orleans  and  Buffalo. 
The  company  is  only  about  three  years 
old.  According  to  officials  of  the  com- 
pany, the  output  of  the  plant  has  been 
sold  for  about  a  year  and  a  half  ahead. 

In  its  employment  policies  the  com- 
pany pays  bonuses  to  its  employees 
based  on  increased  production  and  on 
reduction  of  shrinkage  in  manufacture. 
Max  Ettinger  is  president  and  J.  J. 
Steinharter  is  director  of  sales  of  the 
Brooklyn  corporation.  A  new  corpora- 
tion wll  be  formed  with  Eastern  capi- 
tal exclusively  to  operate  the  Toledo 
plant. 


Aluminum    Compan>    Issues 
$18,000,000  in  Gold  Bonds 

An  issue  of  $18,000,000  of  twelve- 
year,  7  per  cent  sinking  fund  debenture 
gold  bonds  has  been  authorized  and 
already  taken  up  by  prominent  bank- 
ing corporations.  The  coupon  bonds 
are  in  the  denomination  of  $1,000  and 
are  dated  Oct.  1,  1921. 

Arthur  V.  Davis,  president  of  the 
Aluminum  Company  of  America,  in  a 
letter  states  that  the  business  con- 
ducted by  the  company  and  its  sub- 
sidiaries was  established  in  1888  and 
consists  of  the  mining  of  the  ore  of 
aluminum,  the  smelting  of  aluminum 
therefrom  and  its  fabrication.  The 
company  owns  large  fabricating  plants 
in  which  aluminum  sheets,  wire,  tubes 
and  other  fabricated  forms  are  made 
and  also  large  water-power  plants  for 
the  production  of  electricity  required 
by  its   smelters. 

"The  proceeds  of  these  boi.ds,"  says 
Mr.  Davis,  "will  be  used  in  part  to 
provide  funds  for  the  retirement  of 
$8,000,000  of  the  company's  serial  6 
per  cent  notes,  of  which  $4,000,000 
mature  respectively  March  1,  1922,  and 
March  1,  1923,  and  to  retire  current 
indebtedness  heretofore  incurred  for 
capital  expenditures.  The  bonds  will 
be  direct  obligations  of  the  Aluminum 
Company  of  America  and  will  be  issued 
under  a  trust  indenture  carrying  spe- 
cial provisions."  These  are  specifi- 
cally  described    'n   the   letter. 

"For  the  ten  years  ended  Dec.  31, 
1920,  the  net  earnings  of  the  com- 
pany after  interest,  taxes,  depletion, 
depreciation,  etc.,  have  averaged  in 
excess  of  $10,000,000  per  annum.  For 
the  seven  months  of  1921  ended  July 
31  net  earnings  available  for  interest 
before  depreciation  but  after  payment 
of  1920  income  taxes  (charged  when 
paid  against  1921  profits)  were  $2,- 
648,698.  The  company  has  outstand- 
ing $18,729,600,  par  value,  capital 
stock,  which  at  present  quoted  prices 
indicate  an  equity  of  about  $75,000,000 
behind  these  bonds." 


New  Line  of  Industrial  Supplies 
for  Troy  House 

E.  J.  Van  Doren  announces  the  open- 
ing of  his  new  office  and  sales  i-oom  in 
the  Times  Building,  Troy,  X.  Y..  with 
an  entire  new  line  of  direct-current,  sin- 
gle-phase and  polyphase  motors,  trans- 
formers, "Mazda"  lamps  aiid  the  "Air- 
dry"  electric  towel. 


The  CaKfornia  Electrical  Co-operative 
Campaign  has  removed  its  offices  to  the 
Rialto  Building,  San  Fr.incisco,  ac- 
cording to  R.  L.  Eltringham,  manager. 

The  Electric  Heating  .\pparatiis 
Company.  18-34  Nesbitt  Street,  New- 
ark, N.  J.,  has  filed  notice  of  increase 
in  it.s  capital  stock  from  $20,0Cf0  to 
$70,000. 

The  Raico  Manufacturing  Company, 
849  West  Washington  Boulevard.  Chi- 
cago, manufacturer  of  electrical  rail- 
road supplies,  has  purchased  a  one- 
story  building.  100  ft.  x  180  ft.,  at  the 
corner  of  Lake  Street  and  .•\lbany  Ave- 
nue, which   it   plans   to  occupy  soon. 

The  B.  B.  M.  Ice  &  Refrigeratintr 
Machine  Company,  incorporated  under 
the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $225,000,  has 
filed  notice  of  organization  to  operate 
a  plant  at  Detroit  for  the  manufacture 
of  machinery.  Henry  J.  Berry,  702 
St.  Antoine  Street,  Detroit,  is  ^•ice- 
president. 
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Foreign  Trade  Notes 


PRICES  OF  ELECTRICAL,  GOODS  IX 
SOUTH  AFRICA  HOLD. — Prices  of  elec- 
trical goods  in  South  Africa  have  not  as 
yet  been  materially  reduced,  according  to 
the  Western  European  Division  of  the  Bu- 
reau of  Foreign  and  Domestic  Commerce, 
but  the  tendency  is  toward  lower  levels. 
Switches  have  been  reduced  from  about 
21s.  to  18s.  6d.  Other  lines  remain  about 
the  same.  Almost  complete  inactivity  is 
reported  by  dealers. 

ELECTRIFICATIOX  OF  RAILROADS 
IN  MADAGASCAR  PROPOSED.— The  Gov- 
ernor-General of  Madagascar  has  decided  to 
electrify  the  railroads  of  that  colony  from 
Tananarive  to  Tamatave.  according  to  the 
Comvierce  Reports.  A  hydro-electric  power 
station  will  be  built  on  the  Vohitra  River 
to  furnish  a  maximum  power  of  30,000  h.p. 
The  length  of  the  line  is  150  km.  and  the 
total  cost  of  the  installations  will  reach 
23,100.000  francs.  Assistant  Trade  Com- 
missioner F.  G.  Singer,  who  furnishes  this 
information,  states  that  the  Governor-Gen- 
eral is  also  considering  the  electrification 
of  the  future  railroad  from  Diego-Saurez  to 
Joffre  Ville.  a  road  about  35  km.  in  length. 

NEW  JAPANESE  HTDRO-ELECTRIC 
PLANT. — The  Imperial  Railway  Depart- 
ment of  Japan  is  planning  to  construct  a 
great  hydro-electric  plant  at  Niiagata  Pre- 
fecture, using  the  water  power  of  the  Shin- 
ano  River,  states  the  for  Eastern  Reviru\ 
as  quoted  in  Covimerce  Reports.  The  plant 
will  have  a  capacity  of  84,000  kw.  and  will 
operate  a  section  of  200  miles  of  line.  It 
is  expected  that  it  will  be  in  operation  in 
1926. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets.  Where  the  item  is 
numbered  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and  Do- 
mestic Commerce.  Washington,  by  men- 
tioning the  number: 

A  manufacturer  in  Italy  (Nos.  81  and  36.- 
189)  desires  to  purchase  cotton  thread  for 
electrical  insulation. 

A  commercial  agent  from  India  (No.  84) 
who  is  in  the  United  States  has  formed  a 
partnership  with  an  American  business  man 
and  desires  to  secure  the  repre.sentation  of 
manufacturers  of  boilers,  pumps  and  small 
engines. 

A  firm  of  importers  in  India  (No.  87) 
desires  to  form  connections  with  firms  for 
the  importation  of  all  classes  of  belting, 
power  pumps,  brass  and  copper  tubes. 

An  Importing  company  in  India  (No.  92) 
desires  to  secure  an  agency  and  purchase 
electrical  appliances. 

A  representative  of  a  Russian  firm  for- 
merly doing  buslnes-s  in  southern  Russia 
(No.  107)  reports  that  he  anticipates  lie 
will  soon  have  an  opportunity  to  re-estab- 
lish his  business  in  view  of  the  changed 
attitude  of  the  Bolshevik  regime.  He  In- 
vites correspondence  with  manufacturers  in 
the  United  States  producing  steam  boilers, 
pipe  fittings,  water  softeners,  fuel  econo- 
mizers, and  miscellaneous  power-plant 
equipment. 


New  .Apparatus  and  Publications 


WASHING  MACHINE— The  Clements 
Manufacturing  Company.  609  Fulton  Street. 
Chlcapo.  is  marketing  a  machine  with  new 
features. 

FOOD  MIXER— The  Alr-D-Mijt  Corpora- 
lion.  51  Beaver  Street.  New  York  City,  has 
put  on  the  market  Its  "Alr-O-Mlx  Whip-All" 
for  kitchen  and   pantry  use. 

WASHING  MACHINE  —  Improvements 
have  been  made  in  the  electric  washing 
machines  of  the  Berthold  Electric  Manu- 
facturing Company,  127  South  Orcen  Street. 
Chicago. 

mONER— The  "Baby  Grand"  electric 
Ironer  Is  being  manufactured  bv  the  Grand 
Manufacturing  Companv.  Detroit,  and  dis- 
tributed by  the  Electric  Servant  Company, 
Detroit. 

WIRE  AND  CABLE— The  American  In- 
Hulated  Wire  ft  Cable  Company.  Twenty- 
first.  Sangamon  and  Morgan  Streets,  Chi- 
cago, has  completed   arrangements   for   cir- 


culating the  new  leather-bound  vest-pock- 
et catalog  on  its  "American  Brand"  wire 
and  cable. 

FR.\CTION.\L  MOTORS— The  Domestic 
Electric  Company,  Cleveland,  has  issued 
circulars  201,  202,  203  and  204,  describing 
its  various  type  of  "domestic"  fractional 
horsepow-er  motors. 

TABLE  stoat; — The  Standard  Stamp- 
ing Company,  Huntington,  W.  Va.,  is  man- 
ufacturng  the  Armstrong  table  stove  and 
equipment. 

EXPANSION  BOLTS— The  Star  Expan- 
sion Bolt  Company.  147  Cedar  Street,  New 
York  City,  has  developed  a  new  "Sebco" 
pressed-steel  lag  expansion  shield. 

CABLE  SUPPORTS— Russell  &  Stoll 
Company,  17  Vandewater  Street.  New  York 
City,  has  developed  a  new  type  of  cable 
support  for  long  vertical  runs. 

SUCTION  SWEEPERS— "How  to  Judge 
An  Electric  Cleaner"  is  the  title  of  the 
new  twenty-four-page  booklet  of  the 
Hoover  Suction  Sweeper  Company,  North 
Canton,  Ohio. 

AIR  COMPRESSORS — A  new  automatic 
motor-driven  air-compressor  pump  and 
tank,  equipped  with  magnetic  pressure  re- 
lease, has  just  been  put  on  the  market  by 
Hobart  Brothers  Company,  Troy,  Ohio. 

REFLECTORS — "Industrial  Reflectors 
for  Street  Fixtures"  is  the  title  of  the  new 
bulletin  of  the  Wheeler  Reflector  Company, 
156   Pearl  Street,   Boston. 

WASHING  MACHINE— The  Easiest 
Way  Manufacturing  Company.  Sandusky. 
Ohio,  has  a  new  development  in  Washing 
machines. 

PUL%-ERIZED  FUELS. —The  Hardinge 
Company.  120  Broadway,  New  York  City, 
has  issued  catalog  No.  9,  entitled  "Pulver- 
ized F^els." 

POWER  ACCESSORIES. —The  Elliott 
Company.  Jeannette.  Pa.,  had  just  issued 
two  new  bulletins.  N-1  is  on  the  "Deaera- 
tion  Process"  as  applied  to  power,  centrtil- 
station  and  heating  plants  to  prevent  cor- 
rosion, and  N-2  is  on  the  "Deaeration 
Process"   for  domestic  hot-water  service. 


New  Companies 


THE  INTERNATIONAL  SPECTACLE 
COMP.\NY.  New  York.  N.  Y..  has  been  in- 
corporated by  D.  Hines.  L.  McCormick  and 
J.  L.  Gorman.  The  company  is  capitalized 
at  $500,000  and  proposes  to  manufacture 
elee'ric  lighting  fquipment  and  fixtures. 
C.  M.  Rubanks.  50  Pine  Street,  represents 
the  company. 

THE  CARBON  BATTERY  &  ELECTRIC 
COMPANY.  Lansford.  Pa.,  has  been  incor- 
porated with  a  capital  stock  of  $5,000  to 
manufacture  and  deal  in  electrical  equip- 
ment. Milton  Kleckner,  Lansford.  is  treas- 
urer. 

THE  PARCOL  INDUSTRIES.  INC.. 
Alpena.  Mich.,  has  been  incorporated  by 
H.  H.  Campbell  and  George  K.  Parsons. 
Alpena,  and  H.  J.  Collins.  Pontiac.  The 
company  is  capitalized  at  $50,000  and  pro- 
poses to  manufacture  electrical  appliances 
and  equipment. 

THE  PROVIDENCE  (R.  I.)  RADIATOR 
&  ELECTRIC  HEATING  CORPORATION 
has  been  incorporated  under  the  laws  of 
the  St.Tte  of  Delaware  with  a  capital  stock 
of  $2,000,000  to  manufacture  electrical  and 
mechanical  products.  The  Incorporators 
are  Daniel  Owen,  P.  S.  Howland  and  M.  A. 
Colter.  Boston.  The  company  Is  represented 
bv  the  Delaware  Registration  Trust  Com- 
pany,  900  Market  Street.   Wilmington.   Del. 

THE  EDISON  FIXTURE  COMPANY. 
Boston.  Mass..  has  been  chartered  with  a 
capital  stock  of  $B.nno  to  manufacture  elec- 
tric fixtures  and  other  electrical  equipment. 
The  Incorporators  arc  Caesar  Hevndrlcks. 
37  Shurtlfff  Street.  Chelsea,  Mass.,  and 
Harry    E.   Kidd    Boston. 

THE  CAZENOVIA  (N.  Y.)  TELE- 
PHO.NE  COMPANY  has  been  organized 
with  a  capital  slock  of  $100,000  to  operate 
a  local  telephone  system.  The  incorporators 
are  M.  R.  Joy.  A.  B.  Carpenter  and  H. 
Gurdcn.  The  company  is  represented  by 
B.  H.  Shepard.  Syracuse. 

THE  E\'EnETT  (MARS  )  ET.Er-TRICAL 
COMPANY  has  been  Incorporated  with  a 
capital  stock  of  $50,000  to  manufacture 
electrical  equipment.  The  ofTlccrs  of  the 
company  are  Roy  C.  Blackburn,  president, 
and  Michael  F.  Culllney.  15  Olney  Street, 
Dorchester,  vice-president   and   treasurer. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Sept.  fi.   1921.) 

1,389,829.  Method  of  Electroltzixg  A 
Solution  of  Nickel  Salt  ;  Christian 
Heberlein,  London,  England.  .\pp.  filed 
Dec.  7.  1918.  Deposition  of  metallic 
nickel  from  nickel  salt. 

1,389,831.  Electric  Light  Chandelier: 
Sidney  M.  Israel,  Richmond  Hill.  N.  Y. 
App.  filed  Aug.  4.  1920.  Concave-convex 
plaque  with  several  bracket  arms. 

1.389.871.  Apparatus  for  Charging  Stor- 
age Batteries  ;  William  R.  Hersh,  Dav- 
ton,  Ohio.  App.  filed  April  12,  1920. 
Will  automatically  disconnect  batteries 
when  they  have  received  a  charge. 

1.389.895.  Electrical  Sign.\ling  and  In- 
dicating Device  for  Ships  and  Other 
Vessels  ;  Rodolph  S.  O'Neil.  London, 
England.  App.  filed  Oct.  27,  1920.  Lamps 
illuminated  in  differing  orders  (rf  suc- 
cession. 

1.3S9.902.  Telephone  Instrument  or  the 
Like  ;  Oscar  A.  Ross,  New  York.  N.  T. 
App.  filed  April  26,  1918.  Telephone 
stand. 

1,389.914.  Antiseptic  Mouthpiece  for 
Telephon-es  :  Frank  C.  Tabler,  St  Louis, 
Mo.  App.  filed  Nov.  17.  1919.  Applicable 
for  use  upon  transmitters  of  all  forms. 

1,390.001.  Signaling  or  Indicating  Appa- 
ratus :  Paul  H.  Waller,  Camberwell.  Lon- 
don. England.  App.  filed  Dec.  10,  1919. 
Station  indicator  for  vehicle. 

1.390.017.  Recording-Lcck  System;  James 
W.  Brjce.  Binghamton,  N.  Y.  App.  filed 
July  16.  1919.  Records  time  at  which 
lock  was  operated. 

1.390.018.  Master  Clock:  James  W. 
Bryce,  Binghamton.  N.  T.  App.  filed 
Aug.  24,  1920.  Synchronous  clock  sys- 
tem. 

1.390.028.       Electric     Kettle     and     the 

Like  :   Allen   S.   Ford,   Taunton.   England. 

App.   filed   March   24.   1920.     For  heating 

liquids  b.v  electricity. 
1,390,039.      Electric    Bulletin;    Ralph    E. 

Jones,    U.    S.    Army.      App.    filed    Aug.    8, 

1918.     Bulletin  board. 
1,390.030.      Transformer  :    Corliss    E.    Lee. 

Pittsfield.     Mass.       App.    filed     Sept    10. 

1917.      Polyphase    transformers    and    re- 
actors. 
1.390.0G2.     Power  Plant;  Arthur  R,  Smith, 

Si  henect.Kly.    N.    Y.      .\pp.    filed    Dec.    15. 

1920.     Steam  turbo-generator  sets. 

1.390.063.  Winding  for  Dtnamo-Ei.ectric 
Machines;  Henry  W.  Taylor.  Hilton. 
England.  App.  filed  Dec.  9.  1920.  Arma- 
ture winding  for  alternating-current  ma- 
chines. 

1.390.064.  Winding  for  Dtnamo-Electric 
Machines  :  Henrv  W.  Taylor.  Bilton, 
England.  App.  filed  Dec.  9,  19  20.  Arma- 
ture winding  for  alternating-current 
machines. 

1. 390.070.     Lamp  ;  Gustave  E.  Vlllaret,  New 

York.    N.    Y.      App.    filed    Dec.    11.    1920. 

To    illuminate    room    and    give    diffused 

light  for  reading. 
1.390.074.         Constant-Current       Trans- 

fXJRMER :     L>-man     Arnold.     Lynn.     Mass. 

App.     filed     March     14,     1918.       Mov.ible- 

wlndlng  type. 

1.390.118.  Insulator:  Peter  C.  C.  Frid- 
richsen  Wheeling.  W.  Va.  App.  filed 
June  16,  1919.     Insulating  knob. 

1.390.119.  Cross-0%t:r  for  Tot  Railways  : 
Albine  Frohne.  Chicago.  III.  App.  filed 
May  31,  1921.  Trolley  contactors  will 
not  become  grounded  at  crossover. 

1.390.120.  Trolley  Contactor;  A.  Pfohne. 
Chicago,  ni.  App.  May  31.  1921.  For 
toy  electric  railroads. 

1,390.1B5.     Electric  Accumulator;  Albert 

Nodon.     Bordeaux.     Fr.'ince.       App.     filed 

Nov.   9,  1918.     No  buckling. 
1,390.192.      Electric   Commutator  :    Pierre 

Bossu.    Paris,    France.      App.    filed    Nov. 

14,  1917.     Commutators  of  great  strength. 
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News 


Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 


HOLBROOK,     M.4SS.— Steps    have    bw;n 
taken   by   H.   W.   S.   Roberts,   Selectman, 
have    the    overhead     wires 
Square   placed    underground. 


Post    Office 


Middle  Atlantic  States 

Bt'KFALO.  N.  V. — The  Buffalo  I>ight  & 
Power  Company,  recently  organized  with  a 
capital  stock  of  $20,000  by  F.  Edward 
Walker  and  others,  has  awarded  contract 
for  the  construction  of  a  power  plant.  ,iO 
ft.  X  36  ft.  of  100-hp.  capacity  to  C.  Ben- 
ton. The  company,  it  is  understood,  is  ask- 
ing for  prices  on  electrical  equipment  and 
supplies.     S.   R.   Woodward  is   engineer. 

CAMBRIA,  N.  T. — The  Cambria  Power 
Companv.  Inc..  Sanborn,  ha.s  been  author- 
ized to  construct  an  electric  light  and  power 
plant  in  Cambria. 

L,OCKR,  N.  Y. — The  Moravia  (N.  T.) 
Electric  IJght.  Heat  &  Power  Company,  not 
the  Empire  Gas  &  Electric  Company  as 
previously  reported,  will  construct  a  line 
to  Locke  as  soon  as  the  franchise  and  per- 
mit from  the  Public  Service  Commission  are 
granted.  Lewis  C.  Reynolds,  treasurer  of 
the  Moravia  Company,  with  offices  at  387 
Castle  Street.  Geneva,  N.  T.,  is  in  charge 
of  the  work. 

MARILLA.  N.  T.— Permission  has  be^en 
granted  to  the  Dopew  &  I,ancastef  Light. 
Power  &  Conduit  Company  to  extend  its 
electric  system  to  the  town  of  Manila. 

SOITTH  COLTON.  N.  T.— The  Racquettc 
River  Power  Company.  Pot.sdam.  has  been 
granted  a  certificate  of  public  convenience 
by  the  Public  Service  Commission  for  the 
construction  of  a  hydro-electric  power  plant 
on  the  Racquette  River  at  South  Colton  to 
furnish  electricity  for  light,  heat  and  power 
throughout    the   Colton    Town.ship. 

PHILADELPHTA.  PA.— The  Mayer  Bak- 
ing Companv.  Sixtieth  and  Hazel  Avenues, 
is  contemplating  the  construction  of  a 
power  plant  in  connection  with  its  proposed 
baking  plant  on  Thomas  Avenue,  to  cost 
about  $140,000. 

PITTSBURGH  PA. — Preliminary  plans 
are  under  way  by  the  Duquesne  Light  Com- 
pany for  a  new  electric  plant  in  the 
Bellevue  district. 

SUNBURY.  PA. — The  Butter  Krust  Bak- 
ing Company  is  planning  the  construction 
of  a  new  plant.  70  ft.  x  130  ft.,  to  cost 
about  $1,50.000.  Ovens,  conveyor  system, 
power  apparatus  and  other  mechanical 
equipment  will  be  required. 

FRANKFORD.  DEL.— The  City  Council 
is  considering  the  installation  of  an  electric 
light  plant  in   Frankford. 

D.VN'VILLE.  VA.  —  Arrangements  are 
being  made  bv  the  Council  to  issue  bonds 
to  the  amount  of  $10,000  for  the  installa- 
tion of  an  electric  lighting  .sy.stem. 


ZANESVILLE.  OHIO  —  Improvemont.s 
iirid  exlensions  to  the  local  power  plant  of 
the  Ohio  Kleetri<-  Railway  Company,  to  <rost 
about  $100,000.  are  under  consideration. 

CANTON.  ILL. — Arrangements  have  been 
made  by  the  Canton  Gas  &  Electric  Com- 
pany for  the  erection  of  an  electric  trans- 
mission line  from  Dunfermline  to  East 
Liverpool. 

ClylNTON.  ILL. — The  Board  of  Super- 
visors of  Dewitt  County  i.s  contemplating 
the  installation  of  an  electric  light  plant 
at  the  county  farm. 

AN'TIGO.  WIS. — Plans  are  under  con- 
sideration bv  the  Wisconsin  Traction, 
i.ight  Heat  &  Power  Company.  Apploton. 
for  the  development  of  the  power  plant 
site  on  Wolf  River  at  Gardner  Dam  to 
furnish  12,000  hp.  The  company  also  plans 
to  erect  a  transmission  line  to  Antlgo. 

FOND  DU  I-AC.  ^VIS.- The  Galloway- 
West  Company.  24  West  Division  Street,  is 
having  plans  prepart-d  by  Martin  Tullgren  & 
Sons,  architects.  42.5  East  Water  Street. 
Milwaukee,  for  a  four-slory  addition.  60 
ft.  X  ISO  ft.  to  its  cold-storage  warehouse 
and  dairy  products  plant  in  Fond  du  Lac. 
Ceneratiiig,  boiler  and  refrigerating  equip- 
ment will  be  required.  M.  E.  Wt-st  is 
manager. 

GLASGOW.  MO. — The  Kansas  City 
Light  &  Power  Company,  it  is  reported,  is 
planning  the  construction  of  a  light  and 
power     plant    at    Glasgow,     to     cost    about 

$1,000,000. 

ST.  L017IS,  MO. — The  Union  Electric 
Light  &  Power  Company  is  planning  an 
expenditure  of  $1,000,000  for  improvements. 

MADISON.  NEB. — Plans  are  under  way 
liv  the  Henningson  Engineering  Company. 
Xational  Building,  Omaha,  for  the  con- 
struction of  a  new  municipal  electric 
power  plant  in  Madison,  to  cost  about 
$7.5,000.  Bids  will  soon  be  received  by  the 
engineers. 


IJuilding.  Oklahoma  City,  is  consulting 
engineer.  E.  Simmonds,  Sayre,  is  city 
clerk. 

MEXIA.  TEX. — The  Mexia  Refining 
Company.  Telephone  Exchange  Building, 
has  awarded  contract  for  the  construction 
of  Its  new  oil  refinery  to  Charles  B.  Miller 
&  Company,  Fort  Worth.  The  cost  is  ch- 
tlmated  at  $300,000,  of  which  $150,000  will 
be  expended  on  machinery.  A  new  power 
house  will  also  be  built. 


Soi'.thern  States 

SWANSEA.  S  C. — Bonds  to  the  amount 
of  $20,1100  have  been  voted  for  the  installa- 
tion of  electric  lighting  in  Swansea. 


loss    of    about 
machinery,       power 


North  Central  States 

NORTH  ADA.MS,  MICH.— Bonds  to  the 
amount  of  $5,000  have  been  voted  for  the 
erection  of  a  transmission  line  from  Hud- 
son to  North  Adams.  The  local  authori- 
ties have  decided  to  abandon  the  operation 
of  the  municipal  light  plant. 

MARIETTA.  OHIO.  —  Plans  are  under 
way  for  the  construction  of  a  hydro-elec- 
tric power  plant  for  municipal  service. 
Bids,  it  is  understood,  will  be  asked  at  an 
early  date  by  G.  H.  Gampers.  engineer.  220 
New  First  National  Bank  Building.  Colum- 
bus. 

Z.\NESVILLR.  OHIO  —  The  Zanesvillc 
Provision  Company  Is  contemplating  an  ad- 
dition to  Its  main  plant  and  the  construc- 
tion of  a  new  power  plant. 


M.VCON.   GA. — The  plant   of   the   Central 
Door    &    Sash    Company    was    recently,  de 
stroyed    bv    fire,    causing 
$150,000.        including 
equipment,  etc. 

TUSCALOOSA.  .\LA.— Plans  are  under 
way  bv  the  Bonnie  Coal  Company,  re- 
cently "organized,  for  the  installation  of 
an  electric  i>ower  house  and  other  me- 
chanical equipment  at  its  properties.  C. 
C.  H«ckaby.  Blocton,  is  consulting  en- 
gineer in  charge.  William  Jones  is  presi- 
dent and   manager. 

STARK  EVILLE.  MISS— Bids  will  be 
rtceived  by  the  State  Bond  Improvement 
Commission.  Jackson,  until  Oct.  15.  for  fur- 
nishing two  2"0-kw.  alternating-current 
generators,  direct-connected  to  steam  en- 
gines or  turbines  ;  two  stage  air  compres- 
sors of  7110  cu.ft.  displacement,  direct- 
connected  to  synchronous  motor ;  two  cen- 
trifugal pumps  of  600-g.p.m.  capacity 
against  150-tt.  head,  and  one  centrifugal 
pump  of  50-g.p.m.  capacity  against  50-ft. 
head,  also  single-acting  triplex  plunge 
feed-water  pump.  40-g.p.m.  capacity,  all 
coimected  to  three-phase  induction  motor : 
duplex  outside  end  packed  plunger,  pot 
valve,  feed-water  pump  of  70-g.p.m.  ca- 
pacity at  30  strokes  per  minute  ;  two  S-in. 
and  io-in.  x  12-ln.  vacuum  pumps  for  heat- 
ing system  ;  ice-making  plant  complete  ex- 
cept "pans  and  distilling  system,  capacity 
7i  tons  per  24  hours;  eastiron  stack  type, 
open  feed-water  heater  for  approximately 
1.200-hp  boiler  capacity:  clostd-type  hot- 
water  supply  he-ater  with  2.500-gal.  hourly 
capacity,  storage  space  for  about  900  gal.  : 
ten-panel  black  marine-finish  slate  switch- 
board :  radial-brick  or  concrete  chimney.  7 
ft.  Inside  diameter  at  top  and  150  ft.  high 
above  top  of  foundation,  at  Jlisslsslppi  A. 
&  M.  College.  Starkevllle.  Theodore  C. 
Link.  Box  636,  Jackson,  is  supervising 
arcliltect. 

F.MRL.-VND.  OKLA. — The  construction 
of  a  municipal  light  and  power  plant  is 
under  consideration.  H.  T.  Olmstead  & 
Company.   Oklahoma   City,  are  engineers. 

SAYRE.  OKL.\. — Bids  will  be  received 
Oct.  25  for  waterworks,  light  and  sewer 
extensions  and  power  plant.  The  plans 
provide  for  one  mile  of  water  mains,  two 
300-g.p.in.  motor-driven  pumiis.  one  ROO- 
g.p.m.  marine-engine  fire  pump,  one  75-kva. 
and   one    125-kva.    oil    engine-generator   set. 


Pacific  and  Mountain  States 

SE.\TTLK.  WASH. — The  Wa.shington 
Coast  Utilities  Company  has  filed  notice 
of  Increase  in  its  capital  stock  from   $300.- 

000   to   $1,000,000. 

FAIRFIELD.  CAL.  —  Estimates  of  the 
cost  of  the  installation  of  a  lighting  sys- 
tem are  being  preparc-d  by  the  Fairfield 
Chamber  of  Commerce. 

MERCED,  CAL. — Plans  and  specifica- 
tions have  l>een  adopted  by  the  city 
trustees  for  the  installation  of  a  complete 
electrolier  system,  to  cost  about  $300,000. 
The  present  plans  provide  for  460  elec- 
troliers. 

OROVILLE,  CAL. — Announcement  has 
tjeen  made  by  Lars  Jorgensen.  chief  en- 
gineer, and  Karl  Brehme,  vice-president 
and  financial  manager  of  the  Middle  Fork 
Development  Company,  of  San  Francisco, 
that  arrangements  have  been  made  for 
financing  a  201.000-hp.  hydro-electric  and 
irrigation  project  on  the  Middle  Fork  of 
the  Feather  River,  to  cost  about  $30,O0'i.- 
000.  The  proposed  scheme  includt^  three 
storage  reservoirs  and  three  major  plant." 
of  60,000-hp.  generating  capacity  each,  to 
be  built  at  Nelson  Point,  Crooked  Bar  and 
Bear  Creek.  Three  smaller  plants  are 
also  planned,  but  sites  have  not  yet  been 
located.  .\11  work  prior  to  building  the 
l>ower  plant  will  be  done  by  th.--  Middle 
Fork  Development  Company  and  the  Con- 
stant Angle  .A.rch  Dam  Company.  Appli- 
cation has  been  made  to  the  Federal  Power 
Commission  for  a  permit  to  proceed  with 
the   hydro-electric  development. 

SAN  ANDRE.^S.  CAL.  —  The  County 
Supervisors  h.ave  authorized  the  formation 
of  the  Murphys  Lighting  District.  M.  H. 
Manuel  is  one  of  the  trustees  of  the 
district. 

TURLOCK.  CAL. — Plans  have  been  ac- 
cepted by  the  joint  boards  of  the  Turlock- 
Modesto  Irrigation  Districts  for  the  con- 
struction of  a  power  house  and  the  in- 
stallation of  machinery,  to  cost  about  $1.- 
500.000,  at  the  Don  Pedro  Dam.  The 
plans  provide  for  an  initial  capacity  of 
16,000  hp.  and  an  ultimate  development  of 
45.000  hp.  .\.  Wiley  is  consulting  engineer. 
Percy  Jones  is  chief  of  the  Modesto 
District. 

MISSOULA.  MONT— The  Rock  Creek 
Power  Company  has  been  granted  a  license 
by  the  Federal  Power  Commission  for 
water-power  rights  on  Rock  Creek.  The 
present  plans  provide  for  the  construction 
of  a  power  house  diversion  dam.  3-mile 
conduit,  etc.     John  Shaunessy  is  interested. 

PUEBLO.  COL.— Bids  will  be  received 
at  the  otlice  of  tlie  Supervising  Architect, 
Treasury  Department.  Washington.  D.  C. 
until  Oct.  21,  for  repairs  to  the  lighting 
system,  etc..  in  the  U.  S.  Post  Office  at 
Pueblo.  Copies  of  specification  and  draw- 
ing m.ay  be  obtained  at  the  above  office 
or  at  the  office  of  the  Custodian,  Pueblo, 
Col.  James  A.  Wetmore  Is  acting  super- 
vising  architect. 
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etc.     V.  V.  Long  &  Company.    1300  Colcord    Olhison    is  clerk. 


.\MHERSTBURG.  ONT. — The  construc- 
tion of  a  power  station  at  Amherstburg  is 
under  consideration  by  the  Hj'dro-Electrlc 
Power   Commission    of   Ontario. 

CREDITON.  ONT. — The  installation  of  a 
new  electric  light  and  power  distribution 
system  in  Cred"iton.  to  cost  about  $33,000. 
is  under  consideration.  J.  N.  Wilson.  190 
University   .\venue.    Toronto,    is   engineer. 

TECUMSEH.  ONT. — The  H.vdro-Electrlc 
Power  Commission  of  Ontario  contemplates 
the  erection  of  a  power  station  at  Te- 
cumseh. 

TORONTO.  ONT. — A  bylaw  has  been 
authorized  bv  the  City  Council  providing 
for  the  raising  of  $730,000  for  extensions 
and  lmprt>vements  to  the  municipal  electric 
power  plant. 

WEST  VANCOim:R  B  C. — The  Mu- 
nicipal Council  is  contemplating  the  in- 
stallation of  an  electric  light  and  power 
plant,     to     co.«t     about     $150,000        Jame* 
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A  Public  Servant  to  All  Classes  of 
Electrical  Men 


No  MAN  can  live  for  himself 
alone,  neither  can  any  busi- 
ness. The  inter-relationships 
of  society  automatically  influence  each 
person  in  everything  he  is  and  does,  even 
to  limiting  his  liberty  in  order  to  preserve 
the  liberty  of  others.  Just  so,  every  busi- 
ness institution  becomes  an  element  in  the 
industry'  of  which  it  is  a  part  and  cannot 
think  of  or  for  itself  without  regarding 
others. 

The  manufacturing  enterprise,  the  job- 
bers' organization,  the  central-station 
company,  the  contractor-dealer — each  is 
engaged  and  engrossed  in  an  independent 
business;  yet  in  every  case  there  is  this 
interdependence  upon  and  responsibility 
to  the  other  manufacturers,  the  other  job- 
bers, the  other  central-station  men,  the 
other  contractors  and  dealers  that  mor- 
ally restricts  them.  As  members  of  one 
industry  they  are  all  embraced  by  a  gen- 
eral application  of  the  golden  rule.  And 
each  manufacturer  or  central-station 
company,  each  unit  in  this  industry,  can- 
not in  fairness  be  looked  upon  entirely  as 
a  selfish  business  conducted  for  its  own 
benefit.  For  each  unit  is  also  a  working 
clement  in  an  industry  in  which  its  influ- 
ence and  value  can  be  measured. 

The  Electric.M-  World  is  a  national 
institution.  As  a  business  enterprise  in 
which  much  money  is  invested,  it  must  be 
operated  to  earn  a  profit.     But  since  its 


entire  function  consists  of  providing  an 
essential  service  to  electrical  men  of  every 
class,  its  impersonal  aspect  as  an  insti- 
tution in  the  electrical  industry  far  out- 
weighs in  importance  its  embodiment  as 
a  business.  It  is  a  vehicle  that  carries 
business  and  engineering  ideas  and  ideals 
and  other  necessary  information  of  the  in- 
dustry to  electrical  men  the  world  around 
and  affords  a  means  whereby  the  manu- 
facturers may  lay  their  messages  before 
tlie  builders  of  the  industry  and  those  who 
must  maintain  and  operate  its  machinery. 
Every  division  and  individual  unit  of 
the  electrical  community  of  interests  is 
therefore  directly  concerned  with  the 
Electrical  World  and  affected  by  the 
success  with  which  it  does  its  work  and 
the  degree  to  which  it  serves.  As  a  util- 
ity' rendering  a  public  service  within  our 
industry,  it  is  made  and  owned,  not  by  its 
stockholders  or  its  editors,  but  by  its  read- 
ers and  its  advertisers. 

Electrical  men  have  been  a  bit  class- 
conscious.  They  have  thought  too  much 
as  manufacturers,  as  jobbers,  as  central- 
station  men  or  contractor-dealers.  It  is 
a  natural,  common  failing.  But  it  has 
delayed  their  progress  and  impeded  their 
prosperity.  It  is  a  weakness  and  a  failing 
that  must  be  combated  and  controlled, 
and  there  is  but  one  way  to  do  this — 
which  is  by  broader  thinking,  broader 
reading,  broader  study  of  our  industry  and 
its  affairs  bv  all  of  us. 


Ralph 
Wainw  right 
Pope 

Honorary  secretary  of 
the  A.  I.  E.  E.,  to  whose 
constructive  efforts  dur- 
ing more  tlian  a  quarter 
of  a  century  as  secretary 
may  be  attributed  much 
of  the  present  financial 
aud  mimerical  strenyth 
of  the  organization. 


THIS  week  the  board  of  tUreotors  of 
the  American  Institute  ot  lilectriciil 
linprineers  is  meeting  to  consiiler 
:imonK  other  things  tlie  detailed  recom- 
mend:! I  ions  fill-  puttinK  into  practice  the 
plan  for  lioMinK  as  sectional  meetinKs 
wliat  foniieilv  well'  monthly  national 
meetings.  It  se.ins  llttinK.  therefore,  to 
lecall  the  ilTiiils  uf  Ralph  W.  Pope  to 
builil  lip  anil  slienKlheii  tlie  section  idea 
for  the  Institute.  Mr.  I'opo  resiened  as 
secretary  of  the  Institute  in  1911.  soon 
after  beine  elected  to  that  position  for 
the  twenty-seventh  consecutive  time,  and 
was  made  honorary  secretary  for  lite. 

As  early  as  1893  Mr.  I'ope  pointed  out 
in  a  paper  before  the  Institute  the  neces- 
sity for  islablishine  sections.  In  the 
sprint;  of  the  following  year  the  first 
t'hicago  local  meeting-  was  held.  The 
question  of  local  niectinss,  however, 
languished  until  1902.  when  under  the 
admini.stration  of  President  Charles  !• . 
Scott  It  became  a  well-recognized  polio 
of  the  Institute.  Because  of  his  keen 
personal  interest  in  local  activity  Mr. 
Pope  lent  all  the  assistance  he  could 
to  its  development,  willi  tlie  result  that 
the  section  Idea  has  bcin  built  up  on  a 
firm   and  strong  foundation. 

Born  Aug.  16.  1844.  at  Great  Rarring- 


ton.  Mass..  he  developed  at  an  early 
age  a  taste  for  mechanics.  .\t  the  use 
of  fifteen  he  worked  for  the  Housatonic 
Railroad.  When  the  Civil  War  broke 
out  he  enti  red  the  .service  of  the  Ameri- 
can TeUvraph  Company  and  became  an 
exiKi-t  t.-lcgi-aphcr.  In  186.'.  he  iom  d 
the  Collins  Overland  Telegraph  Kxpedi- 
lion.  This  faminis  li.-ind  of  piontH-i-s 
went  into  the  wilds  uf  Hrilish  Columbia 
in  an  effort  to  establish  an  overland 
telegraph  system  with  l;:urope  by  wa.v 
of  \laska  and  ."Liberia.  Tlie  building  of 
this  line  was  pi  -vi-nl.-il.  hmvever.  by  the 
success  iif  the  .\tlantic  cable.  From  1867 
to  1S7L>  Mr.  Cope  was  with  the  Hankers 
&  Hrokers-  Tclegiapli  Company.  He  then 
became  an  inspector  with  the  ?'Ol'l  „« 
Stock  Telegraph  tVimpany  and  in  ISSU 
was  advanced  to  b-  d--pul.\  superintend- 
ent, at  the  time  when  tin-  company  s 
apparatus  was  consid.-i-.d  by  many  a.s 
representing  the  highest  divelopment 
which  had  so  far  been  reached  in  the 
art  In  ISS:;  he  became  manager  of  the 
Cnion  Klectric  .Manufacturing  Company. 
Two  years  Liter  be  was  associate  editor 
of  the  K/«T(rici(lll  <lil<J  EUclnral  Iviuii- 
nrrr  He  had  previously  had  Journi<llst'c 
experience     as     assistant     editor     of    the 


The  A.  1.  E.  K.  was  fornu-d  in  1S»' 
and  In  the  following  year  Mr.  Cnix'  wi^- 
elected  secretary.  Comnn-ncing  in  1»»» 
when  the  first  independent  office  of  th> 
Institute  was  establishinl  at  .-.  I'.eekniai. 
Street.  New  York,  he  ilevot -il  his  ful. 
time  to  this  work.  In  addition  to  •'■- 
Institute  activities  he  f.mnd.Kl  in  ^!>^<■ 
the  monthlv  perioilical  h:h  rlnv  I  ntci 
and  in  1891  became  editor  for  i-l.-<-lric:il 
terms  of  the  •Standard  Uiction.iry.  H. 
was  a  member  of  the  coinniittee  •  : 
Judges  for  the  department  of  electric  t> 
at  the  Columbia  Kxposition  held  in  <  lii- 
cago  in   189.1. 

Mr.  Pope  giive  to  the  Institute  mof 
than  a  quarter  of  a  century  of  sorvici 
Ho  studied  other  and  similar  orgnnix;.- 
tions  to  find  out  way.s  to  i"'l"'»e  .Hm 
advance  Institute  activities.  Hi-  helieveu 
that  the  aflTairs  of  the  Institute  shou.it 
bo  conilucted  on  business  principles,  and 
hU  insistence  on  this  throughout  his 
tenure  of  office  has  b.H.n  lert.H  t.-,!  in  the 
organization's  strong  financial  iM-i.-ition 
That  he  worked  well  and  in  the  ri.K  .t 
direction  is  attested  by  its  vigoiou.- 
growth.  CiMin  retirement  Mr.  Pope  t.KiK 
wKh  him  in  the  form  of  testimonials 
nianv  evidences  of  appreciation  of  tin 
ln,sti"tv.t.     f.'i    bis    lonstiurtivc  work. 
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The  Testimony  of  Insurance  Companies 
on  Utility  Bonds 

THE  life  insurance  companies  of  the  country  are 
doing  a  true  and  laudable  service  to  the  community 
and  to  public  utilities  in  advertising,  as  the  Prudential 
Insurance  Company  of  America  recently  did,  that  part 
of  their  money  is  invested  in  the  securities  of  electric 
light  and  power  companies.  Indorsement  of  the  safety 
and  stability  of  public  utility  securities  from  such  quar- 
ters is  doubly  welcome.  Moreover,  it  reveals  a  keen 
appreciation  on  the  part  of  insurance  men  of  their 
obligation  to  use  the  funds  intrusted  to  them  for  the 
greatest  good.  What  though  crusaders  of  the  Unter- 
myer  type  rail  at  them  for  not  putting  out  more  of 
their  money  in  real  estate  bonds  and  mortgages,  the 
difficulty  with  building  is  not  a  disinclination  to  build  or 
to  loan  money,  but  rather  the  high  prices  of  material 
and  labor  and  the  loss  which  must  inevitably  follow  any 
shrinkage  of  inflated  real  estate  values.  One  million 
invested  in  the  securities  of  electric  light  and  power 
companies  makes  electric  service  available  for  hundreds 
of  thousands,  while  the  same  amount  of  money  put  out 
in  mortgages  would  benefit  a  very  few  or  at  most  a  few 
hundred.  Sui-ely  the  policy  holders  of  the  Prudential 
ought  to  feel  with  Pope:  "He  serves  me  most  who 
serves  his  country  best." 


A  little  care,  a  little  thought,  however,  and  a  man 
keeps  well  and  a  utility  enjoys  the  full  respect  and  con- 
fidence of  the  community. 


(iood  F'ublic  Relations  .\re  Like 
Good  Health 

S(J  MUCH  is  being  said  nowadays  about  public  rela- 
tions that  it  would  almost  seem  that  good  public 
relations  are  something  only  to  be  achieved  by  the  most 
painstaking  effort.  As  a  matter  of  fact,  good  public 
relations  for  a  utility  Cf)mpany  are  like  good  health  for 
the  individual,  simply  the  normal,  natural  condition 
that  follows  right  living  and  right  conduct.  Discon- 
tented men  who  are  seeking  health  are  often  those  who 
have  squandered  it  in  careless  living  and  bad  habits 
and  then  realized  their  loss;  and  the  central-station 
company  whose  public  relations  are  unhappy  is  simply 
.suffering  from  past  indiscretions  that  have  bred  popular 
misunderstanding  and  dislike  until  at  last  it  has  come 
to  see  how  priceless  a  possession  has  been  thrown 
away. 

Well  men  do  not  worry  about  their  health,  though 
they  are  proud  of  it  and  guard  it  sensibly.  Neither  do 
popular  and  respected  utilities  have  cause  to  fear  con- 
cerning their  public  relatifius,  though  they  must 
jealously  protect  themselves  against  the  hasty  acts  Of 
thoug'ntles.s  employees  who  may  misrepresent  them  and 
cause  them  to  be  misunderstood.  We  must  remember 
that  health,  not  sickness,  is  normal,  and  that  to  be 
thought  well  of  is  normal  too.  But  the  laws  of  health 
and  the  laws  of  living  cannot  be  disregarded  with 
safetv. 


Help  the  Railroads  Solve  Their 
Terminal  Problems 

NO  ONE  giving  thought  to  the  matter  can  escape 
the  conclusion  that  the  railroads  of  the  country 
are  in  a  bad  way.  A  malignant  palsy  has  affected 
almost  all  of  them,  and  the  diagnosticians  as  well  as 
the  patients  are  naturally  puzzled  and  worried  that 
the  roads  do  not  respond  to  treatment.  The  latest 
cure  proposed  is  a  grouping  of  the  chief  railroads 
into  nineteen  systems.  Although  greater  centraliza- 
tion and  concentration  will  effect  economies,  we  doubt 
if  they  will  be  sufllcient  to  ward  off  the  inevitable. 
Palliative  after  palliative  has  been  applied  time  and 
again,  but  the  last  state  of  the  railroads  seems  to  be 
worse  than  the  first.  For  this  condition  the  bankers 
have  been  blamed  by  some,  management  has  been  called 
incompetent  by  others  and  labor  inefficient  by  nearly 
all.  Crimination  and  recrimination,  however,  are 
of  little  avail.  If  the  railroads  are  to  be  saved,  a  more 
general  and  keen  appreciation  of  the  seriousness  of  the 
transportation  problem  and  the  urgency  of  its  solution 
is  needed.  It  must  be  recognized  at  the  outset  that,  the 
motor  truck  notwithstanding,  there  is  nothing  so  eco- 
nomical for  carrying  freight  and  passengers  as  a  train 
of  cars  running  on  a  track.  Nor  is  there  any  danger  in 
the  long  run  of  the  uneconomic  superseding  the  funda- 
mentally economic  in  the  transportation  field.  Obvi- 
ously, then,  we  must  take  the  railroads  as  they  are 
and  apply  to  them  modern  engineering  methods.  But 
the  expei-ience  and  knowledge  of  railroad  men  them- 
selves are  necessary,  and  no  solution  will  be  foi'thCom- 
ing  until  they  are  convinced  that  plans  proposed  are 
practicable  and  efficacious. 

In  point  of  importance  no  railroad  problem  transcends 
the  question  of  terminals,  and  it  is  in  the  redesign 
and  e<iuipment  of  terminals  to  handle  freight  expedi- 
tiously that  the  electrical  engineer  can  be  of  most 
help.  The  problem  is  national  in  scope  and  worthy 
the  combined  efforts  of  engineers  and  railroad  men. 
The  largeness  of  the  task  is  obvious  when  one  considers 
that  there  are  between  250,000  and  .•?00,000  railroad 
terminals  in  the  country  handling  material  weighing 
hundreds  of  millions  of  tons.  ()l)servation  and  test 
show  that  it  takes  twenty-three  minutes  to  handle  a 
ton  of  freight  from  car  to  platform  by  means  of  hand 
trucks  and  that  with  a  four-wheeled  truck  the  time 
ranges  from  sixteen  to  seventeen  minutes.  By  means 
of  tractors  and  trailers  the  time  may  be  reduced  to 
half,  but  by  the  proper  application  of  electricity  a 
ton  can  be  handled  in  less  than  a  minute.  Such  records 
have  been  made  at  marine  terminals  and  duplication 
ought   to  be  po.ssible  at   railroad   terminals.     Speed   is 
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the  all-important  consideration  in  handling  freight  at 
terminals,  and  electricity  is  synonymous  with  speed. 
If,  therefore,  the  railroads  are  once  more  to  fulfill 
their  proper  functions  and  render  good  service  at 
reasonable  rates,  they  must  master  this  problem  of 
terminal  congestion.  Electrical  engineers  owe  it  to 
themselves,  to  the  railroads  and  to  the  country  to  apply 
their  skill  to  this  problem  and  do  all  within  their  power 
to  assist  the  railroads  in  its  solution. 


Is  (he  Horse  Doomed  to 
Extinction? 

THE  analysis  of  the  commercial  electric  truck  situa- 
tion in  New  York  City  published  elsewhere  in  this 
issue  with  diagrams  raises  inevitably  in  the  mind 
of  the  reader  the  question  whether  the  horse  is  not 
ultimately  doomed  to  follow  the  dodo  into  the  realms 
of  ancient  history.  From  1917  to  1919  the  draft 
horse  in  Manhattan  and  the  Bronx  diminished  in 
numbers  by  something  like  30  per  cent,  and  motor 
trucks,  electric  and  other,  increased  enough  not  only 
to  take  care  of  the  diminished  horse  traction  but 
also  to  make  up  for  the  natural  traffic  increase  of 
these  years  as  well.  So  far  as  pleasure  vehicles  are 
concerned  in  and  about  the  metropolis,  one  might  almost 
say  that  the  horse  is  extinct.  There  fell  under  our 
eyes  on  Fifth  Avenue  a  few  weeks  ago  the  spectacle 
of  a  pair  of  sleek  and  well-fed  horses  drawing  some 
wheeled  vehicle  of  ancient  design,  a  "victoria"  we  be- 
lieve, and  we  hear  that  others  have,  in  the  same  locality, 
had  a  similar  experience.  We  would  almost  as  soon  have 
expected  to  meet  a  cave  man  riding  a  brontosaurus. 

Looking  at  the  matter  in  all  seriousness,  the  indica- 
tions are  that  for  commercial  trucking  purposes  the 
horse  is  rapidly  disappearing — almost  as  rapidly  as 
from  the  field  of  pleasure  driving.  He  is  more  costly 
and  less  efficient  than  the  truck,  gasoline  or  electric,  and 
from  sheer  economic  pressure  is  bound  to  go.  Whether 
he  will  still  drag  out  a  toilful  existence  in  the  country 
in  face  of  the  competition  of  tractors  is  another  ques- 
tion. Expelled  from  the  city,  he  may  go  back  to  the 
farm  to  find  his  occupation  gone  and  his  old  stable  con- 
verted into  a  garage  for  the  cars  of  yesteryear. 


In  a  rough  way  the  operating  ratio  averaged  a  little 
better  during  the  first  half  of  this  year  than  in  the 
preceding  year,  so  far  as  steam  plants  were  concerned. 
Nearly  56  per  cent  is  a  fair  average  estimate  for  the 
operating  ratio  where  no  hydro-electric  power  is  avail- 
able. In  the  hydro-electric  plants  the  operating  ratio 
for  the  last  two  years  was  in  the  general  neighbor- 
hood of  24  per  cent,  showing  a  slight  decrease  in  the 
current  year.  This  decrease,  however,  is  perhaps  not 
altogether  associated  with  a  genuine  decrease  in  costs, 
since  in  the  low-water  season  of  the  middle  of  the  year 
a  good  many  steam  auxiliaries  found  large  use,  espe- 
cially in  small  plants,  and  many  of  these  therefore  ap- 
pear in  our  tables  as  mixed  plants,  having  both  hydro- 
electric and  sfeam  units  Thus  there  were  left  mainly  the 
larger  hydro-electric  plants  from  %thich  good  results 
were  to  be  anticipated.  The  main  point  of  the  matter 
is,  however,  that  it  is  plainly  evident  that  the  sales  of 
electric  supply  plants  are  steadily  going  up  while  vari- 
ous economies  have  tended  to  lessen  the  costs  of  output. 
It  is  a  remarkable  and  highly  satisfactorj'  condition  to 
find  the  sales  of  energy  holding  their  own  during  a 
period  of  conspicuous  industrial  depression.  Nothing 
shows  more  plainly  how  important  to  the  public  the  sup- 
ply of  electricity  has  become  and  how  far  manufactur- 
ing operations  must  necessarily  depend  upon  it. 


Improvement  in  Central-Station 
Operating  Conditions 

THE  notes  and  tables  regarding  the  operating  ratio 
of  electric  utilities  which  were  published  in  the 
Oct.  8  issue  of  the  Electrical  World  show  in  the  most 
forcible  manner  the  skill  and  energy  which  have  been 
put  into  the  betterment  of  operating  conditions.  The  oper- 
ating ratio,  in  the  sen.se  in  which  we  use  the  phrase — 
that  is,  the  ratio  between  operating  and  maintenance 
e.Kpenses  and  gross  revenue — gives  a  rather  accurate 
measure  of  the  financial  success  of  plant  operation.  It 
defines  the  proportion  of  revenue  available  for  meeting 
fixed  charges  and  dividends.  Of  course,  the  conditions 
as  between  steam  plants  and  hydro-electric  plants  vary 
radically.  In  the  case  of  the  latter  the  fixed  charges 
are  often  relatively  very  high  and  a  much  lower  operat- 
ing ratio  must  be  maintained  than  in  the  case  of  many  of 
the  steam-driven  plants,  where  the  investment  charges 
are  lighter  but  the  operating  charges  relatively  much 
greater.  The  necessary  variations  in  operating  ratio 
are  considerable  on  account  of  fluctuations  in  cost  of  fuel 
and  of  labor. 


The  Revised  Code 
of  Lighting 

THE  report  of  the  committee  on  lighting  legislation 
presented  week  before  last  at  the  convention  of  the 
Illuminating  Engineering  Society  is  not  greatly  dif- 
ferent from  the  original  code  as  regards  mandatory 
rules,  but  contains  a  valuable  mass  of  explanatory  and 
suggestive  matter  which  facilitates  the  interpretation 
and  carrying  out  of  the  rules.  Stated  in  simple  terms, 
the  changes  in  the  rules  themselves  as  regards  intensity 
of  lighting  were  in  substance  an  increase  in  the  lighting 
of  spaces  like  halls  and  stairways  to  0.5  foot-candle 
minimum  and  a  recognition  of  the  fact  that  there  are 
certain  classes  of  work  which  cannot  faii'ly  be  classi- 
fied as  real  manufacture,  though  they  require  the 
handling  of  material  in  the  rough,  and  which  do  not 
actually  need  the  illumination  of  1  foot-candle  pre- 
viously assigned  to  them.  Such  crude  operations  are 
in  the  new  rules  relegated  to  the  0.5^foot-candle  classi- 
fication, which,  like  the  raising  of  hallway  and  exit 
lighting  to  the  same  figure,  is  doubtless  a  wise  change. 
It  seems  to  be  prettj'  well  established  that  hallways  and 
stairways  are  a  fruitful  field  for  accidents  and  need 
more  lighting  than  has  previously  been  set  aside  for 
them. 

The  revised  rules  contain  a  more  complete  recognition 
of  the  evils  of  glare  than  in  the  original  draft,  and  in 
particular  they  state  flatly  that  the  use  of  bare  light 
sources  is  presumptive  evidence  of  glare.  All  the 
required  planes  of  illumination  really  reach  minima  far 
below  those  which  experience  has  shown  to  be  desirable 
from  the  standpoint  of  efficiency.  The  mandatory  part 
of  the  regulations  is  obviously  intended  for  the  benefit 
of  the  pinch-penny  employer  who  is  willing  to  take  any 
sort  of  chances  with  his  workers  rather  than  lay  out 
a  cent  for  improved  conditions.  Well-informed  manu- 
facturers who  understand  what  illumination  means  to 
their  output  can  find  little  excuse  for  adverse  comment 
on  the  minima  of  this  code,  but  may  offer  some  con- 
structive criticisms  on  the  lowness  of  the  figures. 
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In  the  second  part  of  the  code,  which  is  explanatory 
of  the  whole  situation,  a  very  valuable  mass  of  informa- 
tion has  been  accumulated  regarding  desirable  intensi- 
ties for  various  manufacturing  operations  and  also,  in 
particular,  regarding  the  conditions  which  produce  glai-e 
and  their  classification.  Of  course,  it  is  well  known  that 
glare  involves  not  only  the  intrinsic  brilliancy  of  the 
source  but  its  absolute  intensity  and  its  position  with 
reference  to  the  eye  of  the  worker.  It  is  the  entrance  of 
these  complex  factors  into  the  problem  that  has  made 
glai-e  conditions  so  hard  to  define  in  the  past.  Even  the 
best  attempts  at  codification  have  usually  dealt  specifi- 
cally with  only  one  of  the  important  phases  of  the  mat- 
ter, others  being  met  by  regulations  directed  to  a  genei-al 
average.  The  present  code  contains  tables  taking  all 
these  matters  into  account  and  so  relating  them  that  by 
cross-reference  an  inspector  can  determine  directly 
whether  a  source  before  him  should  be  for  the  purposes 
of  its  use  regarded  as  glaring.  The  tables  look  com- 
plex, but  in  reality  they  are  in  use  quite  straightfor- 
ward, merely  requiring  passage  from  one  table  to 
another  to  take  account  of  the  several  things  which  can- 
not be  all  expressed  in  one  table  or  in  a  simple  graph. 
This  part  of  the  report  is  enriched  by  some  effective 
illustrations,  and  we  believe  that  it  will  be  found  of 
great  use  to  engineers  as  well  as  to  the  inspectors  for 
whose  particular  benefit  it  is  put  on  record. 


Electric  Leader  Cables 
Aid  Navigation 

RECENTLY  several  announcements  have  appeared 
.  both  in  this  countrj'  and  abroad  regarding  ex- 
periments with  "leader  cables"  and  thermionic  vacuum 
tubes  for  guiding  ships  into  harbors.  These  accounts 
indicate  an  ultimately  successful  development.  A 
number  of  patents  were  issued  fifteen  or  twenty  years 
ago,  and  among  them  were  two  to  Dr.  R.  B.  Owens, 
now  secretary  of  the  Franklin  Institute.  Extensive 
experiments  were  carried  out  under  the  Owens  patents, 
but  without  success,  owing  to  the  weakness  of  the  signals 
received  on  board  ship.  One  of  the  most  recent  pub- 
lished account.s  of  successful  application  of  the  principle 
is  that  of  J.  J.  Bennett  in  the  Electrician  (London). 
The  generally  accepted  plan  appears  to  be  a  single  cable 
connected  at  one  end  to  an  alternator  and  of  which  the 
other  end,  after  leading  through  the  channel,  is  con- 
nected to  a  ground  plate,  the  current  thus  returning 
to  the  source  of  supply  by  means  of  the  water  and  the 
earth.  It  is  stated  that  such  cables  have  been  used 
up  to  lengths  of  40  miles  and  in  water  as  deep  as  180 
feet.  The  power  used  in  the  experiments  now  men- 
tioned is  9  amp.,  220  volts  and  500  cycles  per  second. 
Unfortunately  the  published  accounts  are  very  meager 
as  regards  the  results  of  actual  experiments  with  the 
equipment.  It  is  asserted  that  signals  may  be  received 
up  to  distances  between  400  yards  and  600  yards,  but 
little  or  nothing  is  said  as  to  actual  experience  in  the 
piloting  of  ships  through  channels,  say  on  a  dark  night 
or  foggy  day. 

It  appears  that  the  most  serious  difliculty  so  far 
encountered  with  these  methods  is  the  uncertainty  as 
to  the  distribution  of  the  magnetic  field  around  the 
cable.  If  the  field  were  perfectly  circular,  like  that 
around  an  indefinitely  long  conductor,  the  problem  would 
be  simple  and  the  exact  position  of  the  cable  with 
reference  to  a  ship  could  be  determined  very  closely. 
However,  two  factors  upset  this  ideal  symmetrical  field. 


one  being  the  uncertain  return  circuit  made  up  of 
the  earth  and  the  water,  and  the  other  the  screening 
effect  on  the  detecting  coils  caused  by  the  mass  of  the 
ship  itself.  These  two  factors  have  so  far  made  it 
impossible  to  form  correct  conclusions  from  the  magni- 
tude of  the  signals  received  as  to  the  exact  location  of 
the  cable.  It  seems  probable  that  further  experiment 
will  give  more  definite  knowledge  on  each  of  these 
influences  since  the  field  of  any  one  cable  should  remain 
fixed  and  it  should  be  possible  to  plot  it. 

Future  experimentation,  therefore,  should  take  the 
direction  of  actually  laying  out  the  distribution  of  mag- 
netic field  around  "leader  cables"  and  a  study  of  the 
influence  of  the  metal  of  the  ship  on  detecting  coil  when 
placed  in  these  fields.  It  appears  safe  to  predict  that 
within  a  short  time  we  may  find  a  very  general  applica- 
tion of  this  device  in  the  problems  of  navigation  offered 
by  dark  nights,  fogs  and  uncharted  channels. 


Industrial  Equipment  Should  Be  Tuned  to 
Higher  Economic  Key 

WITH  the  revival  of  business  increased  pressure  is 
sure  to  be  brought  to  bear  by  plant  owners  upon 
machinery  and  apparatus  to  yield  service  upon  a  new 
plane  of  efficiency.  Under  stress  of  war  conditions 
thousands  of  motor  applications,  lighting  installations, 
wiring  layouts  and  electric  heating  devices  were  put 
into  service  v.ith  little  regard  for  anything  but  im- 
mediate output  capabilities.  Accelerated  production 
lasted  many  months  after  the  armistice  was  signed, 
followed  by  curtailments  and  shutdowiis  as  the  de- 
pression now  passing  hit  different  industries.  The 
davraing  of  better  days  warns  the  engineer  to  tune  his 
equipment  to  a  higher  economic  key,  in  order  that  it 
may  not  be  found  wanting  in  efficiency  as  prosperity 
returns. 

Visits  to  industrial  plants  since  the  war  show  a  sur- 
prising number  of  cases  where  the  owners  apparently 
have  put  a  stop  order  on  investigations  into  the  suit- 
ability of  equipment.  The  need  of  husbanding  resources 
has  varied  widely.  Some  concerns  have  been  obliged  to 
reduce  their  engineering  personnel  sharply,  and  it  has 
been  intimated  that  the  remaining  staff  has  had  all 
it  could  handle  to  keep  the  plant  equipment  in  reasonable 
shape  for  service  at  low  outputs  in  proportion  to  in- 
stalled capacity.  In  other  instances  large  war  profits 
have  been  set  aside  and  still  the  conduct  of  betterment 
work  has  been  discouraged  if  not  actively  forbidden. 
A  drifting  policy  has  pi-evailed  in  too  many  establish- 
ments where  a  very  modest  outlay  for  surveys,  test.s 
and  .so  forth  would  yield  remarkable  returns  in  the 
approaching  days  of  good  business.  In  many  plants 
today  incomplete  records  of  equipment  exist.  Over- 
capacity in  motor  applications  remains,  with  its  actual 
or  potential  waste  of  energy  and  its  continuing  toll 
upon  fixed  charges.  Technical  organizations  are  loosely 
formed  or  poorly  considered  with  regard  to  future  pos- 
sibilities. Testing  equipment  is  scanty  and  in  dubious 
condition  and  lighting  applications  are  of  a  temporary 
order. 

Much  needs  to  be  done  before  these  plants  can  measure 
up  to  the  new  standards  of  sei-\'ire  which  will  be  de- 
manded under  the  competitive  conditions  of  the  post- 
reconstruction  era.  The  material  is  available  for  the 
presentation  of  a  strong  case  to  the  executive  superior.'^ 
of  the  plant  engineer,  and  fortunately  a  large  part  of 
the  necessary  survey  work  can  be  done  at  moderate  cost. 
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Better  Illumination  Cuts  Production  Costs 

Test  Data  Show  an  Increase  in  Production  of  12.2  per  Cent  Due 
to  the  Installation  of  a  Modern  Lighting  System — Increase  in 
Lighting    Expenditure    Only    2h    per  Cent    of  Annual    Payroll 

By  WARD  HARRISON,  ORVII.LE  F.  HAAS  and  FRED  W.  DOPRE 

Natiunal  Lamp  TfocA-s  of  General  Electric  CoDipanii 

~^0  MANY  industrial  plant 
managers  have  to  be  shown 
^the  dollars  and  cents  value  of 
improved  illumination  that 
the  following  information,  based  on 
tests  made  by  the  Dover  Manufactur- 
ing Company.  Dover,  Ohio,  should  be 
helpful  to  an  industrial  plant  engi- 
neer in  inducing  his  manager  to  re- 
habilitate his  lighting  equipment.  In 
the  test  it  was  found  that  the  pro- 
duction could  be  increased  12.2  percent, 
with  an  increase  in  lighting  e.xpense 
equal  to  appro.ximately  2.5  per  cent 
;'  the  annual  payroll. 
The  Dover  Manufacturing  Company 
ii.akes  an  e.xtensive  assortment  of 
electric,  gas  and  ordinary  sadirons  for 
home  and  laundry  use.  The  press 
department,  where  the  investigation 
was  conducted,  is  a  rectangular  area. 
ai)proximately  29  ft.  x  112  ft.  (8.7  m. 
X  33.6  m.;  in  area,  and  is  equipped 
with  five  punch  presses,  two  milling 
machines,  eight  drill  presses,  one 
tapping  machine  and  with  one  tool 
grinder. 

The  chief  operations  performed  on 
the  punch  presses  consist  of  blank- 
ing, forming,  shearing,  reforming  and 
punching  hoods  for  the  irons,  while 
the  work  performed  on  the  drill 
pres.ses  consists  of  drilling  and  tap- 
ping the  iron  castings.     The  milling 

operations    consist    of    surfacing    the 

bottoms    of   the    irons.     At   the   time 

the  investigation  was  begun  the  per- 
sonnel of  the  department  consisted  of 

fourteen   men,  a   foreman,   ten   machine  operators  and 

three  helpers.     The  press  department  has  no  skvlight 

and  IS  partitioned  off  from  other  parts  of  the  plant  in 

such  a  manner  that  there  are  no  windows  having  an  out- 
side exposure  even  on  a  court,  and  therefore  virtuallv 

no  daylight   reaches  the  department,   the  average  dav- 

lipht   illumination  at   noon  on  a  sunnv  day  being  less 

than    0.1     foot-candle.      The    original    lighting    system 

con.«isted   of   thirty-two   outlets,    twontv-two    of   which 

were    equipped    with    50-watt     lamps    used     for    local 
isrhting,    one    with    a    100-watt    lamp    also    for    local 

liKhting,    and    nine    with    100-watt    lamps    for    general 

Illumination,    only   two   of    the    latter,    however,    being 

equipped   with    reflectors.      The   lamp.s   for   local   light- 

'n?  were  fitted  with   wire  guards  and  in  a  few  cases 

also  with   home-made  tin   glare  shields.     The  average 

Illumination  on  the  working  plane  throughout  the  room 


FIGS.    1   AND  2 — THE  OLD  AND  THE   IMPROVED  LIGHTING 
Total   production  under  the   new   lighting  was  incrca.xod  12.2  per  cent,  bv  an  increase 
hcliting  cost  equal  to  ""i"  ""■  ""-  "»-♦  -'  •■■     -■" 


2J  per  cent  of  th. 


was  about  0.7  foot-candle,  and  the  illumination  supplied 
at  the  tool  points  varied  between  0.3  and  12  foot-candles, 
the  average  being  about  4  foot-candles. 

As  originally  planned,  the  inve.stigation  called  for 
a  comparative  test  with  the  old  .system  and  with  a 
general  overhead  lighting  system  consisting  of  twenty- 
.seven  "RLM"  standard-dome  reflectors  and  bowl- 
enameled  lamps.  It  was  also  planned  to  vary  the  levels 
of  illumination  with  the  new  system,  noting  the  pro- 
duction under  each  level  and  checking  hack  at  intervals 
to  the  old  .system.  However,  a  partial  shutdown  of  the 
plant  very  much  curtailed  the  .scope  of  the  investiga- 
tion, and  this  latter  idea  was  reluctantly  abandoned. 
The  data  secured,  therefore,  simply  indicate  an  an.swer 
to  the  first  question,  namely,  the  comparison  of  pro- 
duction under  the  old  or  original  .sy.stem  with  the  aver- 
age production  results  as  found  under  the  new  system, 
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which  afforded  an  average  illumination  over  the  test 
period  of  13  foot-candles.  With  the  largest  lamps  in 
the  test  illumination  was  approximately  22  foot-candles. 
It  was  found  that  ninety-eight  distinct  operations 
were  performed  in  the  press  department  while  the  in- 


SUMMARY  OF  INVESTIGATION 


_,     .  .     Dover  Manufacturing  Company,  Dover,  Ohio 

^^r;  •. Electric,  gas  and  ordinary  sadjrons  for  home  and 

laundry  use.  , , ,  ,  , 

TMt  Rrca  Pres8department(29ft.x  112  ft.). 

?Kartmentpe.,onnel...     Fo'-an,^en  operato^^^^^^^^^^^^^ 

Old  Ughtmg  equipment 'SToVwatt  clear  lamps-two  «ith  reflectors. 

Average  illumination.  0.7  foot-candle. 

Average  illumination  at  tool  point.  4  foot-candles 
New  lighting  eauipment ^w^ent^se^veii^^^RLM"^ et^anJ^^  reflector,. 

Average  illumination.  I  3.5  loot-candles.  ^^ 

Cost  of  old  lighting  system  per  year*. $800  00 

Cost  of  new  lighting  system  per  year* $5 1 0  00 

Increased  expenditure  for  lighting $20,000.00 

Payroll  per  year ,■,-■,■■; ^ ii '     2 '  50 

Percentage  of  increased  lighting  cost  to  payrou. ......  •■,■.;,■■•;■•;•„  ,  7'  20 

Peroentaie  increase  in  production  due  to  modern  system  of  illumination  1 2. 20 

•  Cost  of  energy,  4  cents  per  kilowatt-h 

vestigation  vi^as  in  progress.  However,  there  were  a 
great  many  minor  operations  so  far  as  the  test  was 
concerned— that  is,  operations  which  were  not  carried 
on  for  more  than  three  or  four  hours  under  each  of 
the  two  systems  of  lighting— and  eliminating  these 
there  remained  twenty  operations  from  which  definite 
conclusions  were  warranted  as  to  production  changes 
under  the  original  and  new  systems  of  illumination. 

Of  the  twenty  operations  it  will  be  seen  from  the 
accompanying  tabulation  that  fifteen  showed  increases 
in  production,  four  indicated  decreased  production  and 
one  showed  no  change.  The  operation  which  showed 
neither  loss  nor  gain  was  one  which  required  no  .''pecial 
discrimination  of  details.  It  consisted  merely  of  pick- 
ing up  an  iron,  laying  it  in  a  jig,  pulling  a  lever  for 
drilling,  and  then  removing  the  iron.  Operation  No. 
6-G-42-i,  which  showed  an  increase  in  production  of 
210  per  cent,  required  very  close  discrimination.  It 
consisted  of  accurately  locating  the  center  of  an  iron 
casting  with  dividers  and  then  center-punching  for 
drilling.  The  four  individual  operations  for  which 
decreases  in  production  were  indicated  come  under  the 
head  of  drilling  operations  or  of  tapping  operations. 
It  will  be  noted  in  the  tabulation  that  in  each  of  these 
two  groups  there  are  several  operations  carrying  sepa- 
rate numbers  and  listed  separately;  for  example,  there 
is  one  operation  number  for  drilling  a  hole  in  a  certain 
part  and  another  operation  number  for  a  differently 
sized  hole  or  for  a  hole  in  a  differently  sized  iron.  As  a 
matter  of  fact,  if  all  drilling  operations  are  placed  in 
one  group  and  likewise  all  tapping  operations  in  one 
group,  it  will  be  found  that  in  each  case  the  gains  in 
production  more  than  offset  the  apparent  losses.  In 
other  words,  the  precision  with  which  the  data  could 
be  recorded  (to  the  nearest  half  hour)  and  the  variation 
in  the  quality  of  the  material  worked  upon  were  such 
that  it  is  dangerous  to  place  too  much  weight  on  the 
exact  percentage  of  gain  or  loss  indicated  for  any  one 
operation.  When  all  of  the  figures  are  averaged  to 
obtain  the  production  of  the  shop  as  a  whole,  many 
possible  sources  of  error,  such  as  those  due  to  recording 
time  and  to  variations  in  material,  are  eliminated. 

In  order  to  determine  the  percentage  increase  In 
efficiency  of  the  shop  as  a  whole,  it  was  necessarj'  to 
weigh  each  operation  in  proportion  to  the  total  number 
of  hours  devoted  to  it.  It  was  considered  that  the 
relative  shop  importance  of  any  one  operation  was 
simply  the  ratio  of  the  number  of  hours  spent  on  the 


operation  during  the  investigation  to  the  total  number 
of  hours  spent  on  the  twenty  operations  tested.  It 
is  readily  seen  that  the  short-time  operations  thus 
have  very  little  weight,  whereas  the  operations  which 
were  worked  upon  for  a  long  duration  are  given  greater 
weight.  The  result  of  the  investigation,  with  the  opera- 
tions weighted  as  described  above,  indicate  that  at  an 
increased  expenditure  for  lighting  of  approximately  2.5 
per  cent,  production  in  the  press  depai'tment  wa.? 
increased  12.2  per  cent. 

There  were  several  operations  on  which  sufficiently 
accurate  data  were  not  obtained  to  warrant  tabulation 
in  this  summary,  but  which  also  showed  increased 
economy  in  operation.  For  instance,  under  the  original 
lighting  system  it  was  necessary  to  drill  and  tap  two 
pieces  used  in  making  the  electric  iron,  load  them  on 
trucks,  assemble  them  in  an  area  where  there  was  day- 
light, and  then  carry  them  back  into  the  .shop  for  fur- 
ther tapping.  Under  the  new  system  of  illumination 
it  is  possible  to  assemble  the  pieces  right  at  the 
machines.  Again,  it  had  been  the  custom  to  have  sev- 
eral men  work  on  Saturday  afternoons  to  clean  up  the 
shop.  After  the  new  system  was  installed  it  was  found 
that  the  department  was  kept  in  a  more  orderly  condi- 
tion during  the  week  and  it  was  possible  to  dispen.se 
with  Saturday  afternoon  work.  This  saving  alone 
was  sufficient  to  defray  a  large  part  of  the  lighting  cost. 

One  of  the  operators  stated  that  the  drop  cords  they 
had  previously  been  using  interfered  with  his  move- 
ments about  the  machine;  another,  that  although  he 
believed  he  would  not  produce  more  work  under  the 
new  system,  the  work  he  would  produce  would  be  of 
better  grade.  A  helper  who  cleaned  up  the  steel  .scrap 
from  the  punch  presses  remarked  that  tne  new  system 
offered  safety  protection  in  that  he  could  now  see  the 


PRODUCTION  DATA 

FOR  PERIOD  OF 

INA-ESTIGATION 

Factory 

Change  in 

Time  per 

Operation 
Number 

Pieces 

per  Hour 

Production. 

Operation. 

Operation 

Old 

New 

per  Cent 

Hours 

1-32 

Drilling 

133 

164 

23 

t?i 

1-33 
6-G-ll 

Tapping 
Milling 

293 
54 

258 
60 

—  12 
11 

32 
57i 

6-G-lli 

Spotting 

188 

222 

18 

IJ' 

5-G-42J 

Punching 

42 

130 

210 

20 

6-G-43 

59 

52 

_I2 

27 

6-G-44 

Tapping 
Drilling 

82 

108 

32 

16 

62-3 

420 

5l*> 

24 

31* 

62-4 
72-3 

Tapping 
Drilling 

490 
255 

609 
255 

24 

194, 

622-4 

Drilling 

535 

464 

—  13 

130; 

901-5 

1.517 

1.652 

** 

48 

911-1 

Blanking 

916 

911-2 

1,074 

1.800 

68 

33 

921-1  and  2 

Blanking 

849 

962 

921-4 

Reforming 

1,043 

1.534 

47 

;?» 

921-5 

1,125 

1.296 

15 

25 

922-4 

Tapping 

447 

?S' 

C-97 

Blanking 

1,495 

Plugging 

90 

98 

9 

sharp,  ragged  edges  of  the  scrap.  Some  of  the  other 
comments  made  by  the  men  in  regard  to  the  increase  in 
illumination  were :  "Room  appears  to  be  larger" ;  "More 
pleasant  to  work  under  the  increased  illumination": 
"It  will  be  impossible  to  do  very  much  stalling  on 
the  job  in  the  future."  The  company  officials  were 
equally  impressed  with  the  new  lighting  and  have 
purchased  the  equipment  ..used  in  the  investigation. 
At  their  request  a  complete  illumination  design  was 
made  for  the  entire  plant,  and  parts  of  this  new  system 
are  already   installed. 

The  foregoing  tests  were  conducted  jointly  by  the 
management  of  the  Dover  Manufacturing  Company  and 
the  engineering  department.  National  Lamp  Works. 
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The  Public  Utility  from  the 
Customer's  Viewpoint 

Common-Sense  Business  Dealings  Essential  to  Popular 

Understanding  of  Utility  Affairs — Frankness  and 

Liberality  of  Policy  Build  Good  Will 

By  Bert  H.  Peck 

General    Manager    Southern     Illinois    Light    &    Power    Company. 
St.  Louis.  Mo. 

THE  relationships  between  public  utilities  and  those 
whom  they  serve  are  being  viewed  in  a  new  light 
and  their  importance  appreciated  not  only  by  the  utili- 
ties but  by  representatives  of  the  public  as  well.  In 
spite  of  all  that  has  been  said  in  the  pa.st  on  this  sub- 
ject, including  the  advancement  of  many  theories,  it 
is  doubtful  if  sufficient  attention  has  been  paid  to  the 
common,  every-day  methods  of  obtaining  and  maintain- 
ing satisfactoiy  relations.  Recent  publicity  has  done 
much  to  emphasize  the  need  for  active  co-operation  and 
to  pave  the  way  toward  a  better  understanding.  Thus 
the  utilities'  part  in  the  program  has  been  made  easier. 
Formulas  and  set  rules  cannot  be  applied  to  public 
relations.  Each  situation  requires  individual  treat- 
ment, with  methods  varying  over  a  wide  range  in  dif- 
ferent localities.  The  problem  in  a  large  city  is  usually 
very  different  from  that  in  the  smaller  community. 
None  the  less,  there  are  certain  considei-ations  which 
in  my  opinion  are  fundamental  and  generally  applicable 
in  cities  of  less  than  100,000  population,  and  I  believe 
that  if  these  are  met,  the  remainder  of  the  problem  may 
be  solved  according  to  local  requirements. 

Public  Relations  Not  Complicated 

The  question  of  public  relations  is  one  which  has 
been  needles.sly  complicated  in  the  past  owing  to  the 
belief  that  it  presented  a  vei-j'  peculiar  problem,  en- 
tirely dissociated  from  the  relationships  prevailing 
between  most  business  enterprises  and  their  patrons. 
Rapid  development,  indeed,  has  characterized  the  public 
utility  field.  Types  of  equipment  and  methods  of  trans- 
mission and  distribution  have  undergone  swift  changes. 
This  development  has  drawn  into  the  field  educated  men 
who  are  inclined  to  the  technical  viewpoint,  and,  in  the 
past  at  least,  often  to  the  exclu.sion  of  adequate  con- 
.sideration  of  public  relations.  The.se  are  equally  im- 
portant in  the  problems  of  generation,  transmission 
and  distribution.  In  reality,  public  relations  matters 
deserve  the  best  talent  in  the  industry,  without  theo- 
rizing and  speculation,  and  with  the  production  of 
results  by  good  common-sense  methods. 

The  public  utility  in  a  community  is  engaged  in  a 
business  just  the  same  as  every  other  commercial 
enterprise  in  the  community.  The  public  has  been 
educated  to  the  average  retail  merchant's  methods  of 
doing  business,  and  if  an  attempt  is  made  to  consider 
the  public  utility  business  upon  a  different  basis,  the 
public  naturally  opposes  the  idea  and  will  join  in  an 
effort  to  place  utility  service  upon  the  ordinary  plane 
of  transactions.  Although  there  are  essential  differ- 
ences between  public  utility  service  and  the  grocery  or 
the  hardware  bu.siness,  there  are  al.so  many  elements 
in  common  which  should  be  recognized.  If  these  com- 
mon elements  are  recognized  by  the  public  utility,  the 
public  will  then  more  nearly  accord  the  utility  the 
treatment  it  gives  other  enterprises.'  The  avoidance  of 
complications  in  handling  complaints,  undue  routine 
and  emphasis  upon  theoretical  elements  in  dealing  with 


the  public,  so  far  as  possible,  will  be  most  helpful. 
Although  the  public  utility  is  a  natural  monopoly  with 
its  attendant  ad^-antages  and  disadvantages  and  as  such 
is  subject  to  governmental  regulation,  these  differences 
over  ordinary  business  can  be  explained  by  common- 
sense  publicity  with  a  groundwork  of  fair  dealing.  Let 
the  utility  meet  the  public  and  inform  the  latter  regard- 
ing its  business  as  freely  as  other  merchants,  striving 
to  get  rid  of  annoying  methods  which  the  public  does 
not  understand  or  appreciate. 

The  monopolistic  character  of  public  utilities  is  per- 
haps the  greatest  single  feature  which  has  given  rise 
to  discord  in  public  relations.  A  person  becoming  dis- 
satisfied with  the  public  utility  has  no  other  source  to 
which  to  look  for  his  service.  He  may  become  dissatis- 
fied with  a  retail  merchant  and  go  across  the  street  to 
his  competitor;  then  in  turn  he  may  again  become  dis- 
satisfied and  go  back  to  the  first  merchant.  With  the 
average  citizen  we  know  that  this  changing  about  is 
constantly  occurring.  The  dissatisfied  public  utility 
customer  is  resentful  in  many  cases  because  of  the 
absence  of  an  alternative  source  of  supply,  and  this 
imposes  an  additional  responsibility  upon  the  utilitj'  to 
maintain  a  good  public  relationship.  It  places  require- 
ments upon  us  which  are  more  severe  than  the  average 
business  e.xperience,  but  this  does  not  relieve  us  from 
meeting  the  situation  face  to  face  if  we  are  to  keep  the 
good  will  of  our  patrons. 

It  is  scarcely  necessary  to  state  that  one  of  the 
primary  requirements  for  maintaining  satisfactory  pub- 
lic relations  is  that  the  broad  general  policy  of  the 
utility  shall  be  one  of  absolute  fairness,  sincerity  and 
co-operation.  This  is  true  of  any  business  enterprise. 
With  a  utility  it  is  much  more  essential  that  its  business 
shall  be  conducted  along  broad-minded  lines  of  fair 
dealing  in  order  to  counteract  antagonism  to  the  exist- 
ence of  a  monopoly.  We  in  the  industry  know  that  at 
the  present  time  practically  all  utilities  are  conducted 
upon  this  basis.  There  has  been  a  change  in  the 
attitude  of  all  business  enterprises  in  the  past  twenty 
years  in  this  respect.  The  permanentl.v  successful 
business  entei-prises  are  indeed  those  which  desire  a 
square  deal  alike  for  themselves  and  for  their  patrons 
and  which  refuse  to  take  advantage  of  conditions  that 
in  some  ca.ses  might  appear  to  be  temporarily  profit- 
able though  open  to  objection  from  the  public  relations 
standpoint. 

"Service"  a  Widely  Inclusive  Matter 

That  good  public  relations  depend  on  satisfactory 
sei-vice  is  axiomatic.  The  term  "service"  should  be  con- 
sidered in  a  very  broad  sense.  It  is  too  often  considered 
as  applying  only  to  voltage  and  continuity  of  supply. 
It  should  be  extended  in  all  cases  to  include  the  attitude 
of  the  utility  representatives,  their  treatment  of  the 
public  and  their  general  conduct.  A  retail  establish- 
ment, selling  good  material  and  not  misrepresenting  it, 
might  in  a  narrow  sense  be  selling  satisfactory  service, 
but  ill  a  broad  sense  the  service  to  be  satisfactorj- 
requires  a  congenial  atmosphere  and  one  conducive  to 
the  attraction  of  business  to  the  establishment. 

The  voltage  on  the  lines  of  a  public  utility  may  be 
held  within  reasonable  limits  and  there  may  be  no 
service  interruptions,  but  satisfactory  service  from  the 
public  relations  viewpoint  includes  also  an  attitude  of 
officials  and  employees  which  makes  the  public  glad  to 
do  business  with  the  utility  and  certain  of  the  justice 
which  will  be  accorded  individual  complaints.     It  is  a 
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profitable  thing  for  a  utility  to  check  this  carefully  and 
see  whether  its  representatives  are  enthusiastically 
"boosting"  the  company  and  exhibiting  faith  in  its 
honesty  and  integrity.  If  in  any  case  such  is  not  the 
.situation,  the  fact  is  bound  to  be  seriously  reflected 
in  the  public  relations  of  the  company. 

CONSTRUCTiVK   COMPLAINT   BEST    SUGGKSTION 

Complaints,  so  closely  identified  with  service  matters, 
should  not  be  regarded  as  something  unusual  or  to  be 
.shunned.  Constructive  complaints  received  offer  a  com- 
pany its  best  opportunities  to  remedy  defects  in  service. 
Assumption  by  a  company  that  no  or  very  few  defects 
e.xist  is  most  likely  to  be  made  by  a  utility  most 
seriously  in  need  of  improvement.  All  representatives 
should  be  trained  to  investigate  complaints  thoroughly, 
not  merely  to  satisfy  the  customer  temporarily,  but  to  . 
remove  the  cause  of  complaint  so  that  the  general 
service  may  be  improved  and  the  oppoitunity  for  the 
repetition  of  defects  eliminated.  They  can  only  be 
trained  in  this  attitude  by  fir.st  placing  them  in  a  proper 
frame  of  mind  as  to  their  own  relationship  to  their 
employer. 

Another  fundamental  element  in  good  public  relation- 
ship is  the  ac(|uaintanceship  which  the  representatives 
of  a  company  have  with  the  consumers  personally.  The 
average  retail  merchant  depends  for  a  large  part  of  his 
pati'onage  upon  his  personal  friendship  with  the  i)eople 
whom  he  serves.  The  public  utility  should  take  every 
means  to  become  acquainted  with  its  customers,  not 
by  forced  methods,  but  through  the  idea  of  co-operatio  i 
in  both  business  and  personal  ways.  To  defer  the 
making  of  friends  until  the  need  for  them  arises  is  a 
serious  mistake;  no  other  business  can  be  conducted, 
successfully  upon  that  basis,  and  neither  can  a  public 
utility.  Personal  friendship  between  utility  employees, 
officials  and  the  public  enables  the  company  to  keep  in 
touch  with  popular  feeling  and  to  anticipate  complaints 
to  a  greater  degree  than  by  any  other  method. 

Tell  th?:  Public  About  thk  Utilities 

Another  phase  of  public  relationship  which  has 
received  much  attention  lately,  but  no  more  than  it 
desei"ves  is  the  spreading  of  general  information  regard- 
ing the  public  utility  business.     The  elements  of  differ- 


ence between  this  and  ordinary  business  should  be 
explained  so  that  the  average  citizen  will  understand 
the  public  utility  business  as  fully  as  he  does  the 
grocery  or  hardware  business.  The  utility  should  not 
wait  until  an  emergency  arises  in  its  public  relations  to 
explain  these  matters,  but  should  consistently  and 
thoroughly  eveiy  day  of  its  existence  take  every  oppor- 
tunity to  explain  details  of  commission  regulation,  the 
meaning  of  load  factor,  of  off-peak  sei-vice.  etc.  It 
should  explain  why  it  has  a  monopoly  and  how  the 
public  benefits  by  this  fact.  It  should  also  explain  to 
the  public  the  efforts  it  is  making  to  maintain  service 
under  adverse  conditions,  to  increase  its  plant  capacity 
to  keep  up  with  the  demands,  and  should  repeatedly  call 
the  public's  attention  to  the  vital  part  it  is  playing  in 
the  city's  development  and  the  need  of  the  public  for 
its  service. 

If  the  public  can  be  brought  to  understand  thoroughly 
the  public  utility  business  as  it  understands  most  lines 
of  business,  and  if  the  utility  will  then  follow  the  same 
line  of  procedui-e  which  the  average  successful  business 
man  follows,  it  will  be  in  the  best  possible  position  to 
meet  an  emergency  in  its  public  relations  and  under 
most  conditions  need  have  little  to  fear  from  this  source. 


Millioii-V  olt  Transformer  Hitli  Bushing 
19  Ft.  Long 

A1,000-KVA..  1,000,000-volt  transformer  is  being 
built  by  the  Westinghouse  Electric  &  Manufactur- 
ing Company  for  the  experimental  laboratory  at  Trafford 
City,  Pa.  The  acccmpaning  illustrations  show  its 
relative  size,  but  they  do  not  indicate  the  immensit>' 
of  the  transformer.  In  the  windings  there- are  nearly 
70  miles  (112  km.)  of  wire.  The  transformer  is  built 
on  the  principle  of  distributing  electrostatic  stress  as 
developed  by  C.  L.  Fortescue  of  the  Westinghouse  Com- 
pany seven  or  eight  years  ago. 

The  terminal  bushing  is  the  largest  ever  built  in  the 
Westinghouse  shops.  Special  machines  had  to  be  fitted 
to  turn  the  bushing  on  this  account.  Its  length  is  19 
ft.  (5.7  m.)  and  it  is  41  j  in.  (104  cm.)  in  diameter. 
The  static  shield  will  be  10  ft.  (3  m. )  in  diameter  and 
20  in.  (50  cm.)  deep.  The  bushing  will  weigh  about 
9.000  lb.    (408  kg.^   when  completed. 


WINDINGS  AM>  TF.B.MINAL  BUSHING  OK    1 ,000.000-VOLT  TRANSFORMER 
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Inductive  Interference  as  Seen  by 
the  A.  R.  A. 

Railway  Men  Overlook  the  Result  of  Communication  or 
Telegraph  Circuits  Being  Equipped  with  Apparatus  Which 
Is  Unduly  Susceptible  to  the  Influence  of  Power  Circuits 


A  REPORT  recently  submitted  by  the  induc- 
,tive-interference  committee  of  the  American 
Railway  Association  includes  among  other 
things  a  description  of  the  causes  and  effects 
of  inductive  interference  as  seen  from  the  viewpoint  of 
the  railway-  industry.  The  report  of  the  committee, 
which  has  been  accepted  for  submission  by  letter  ballot 
for  inclusion  in  the  manual  of  the  association,  will  be 
interesting  to  central-station  men.  In  analyzing  it  the 
reader  should  keep  in  mind  the  attitude  with  which  the 
discussion  has  been  approached.  It  is  that  the  inter- 
ference is  entii'ely  a  problem  created  by  the  presence  of 
the  power  circuits.     Although  this  is  true  in  a  sense, 


since  there  would  be  no  problem  if  there  were  no  power 
circuits,  the  angle  not  considered  in  the  discussion  is 
the  situation  that  may  result  if  the  communication  or 
telegraph  circuits  are  equipped  with  apparatus  that  is 
unduly  susceptible  to  the  influence  of  the  power  circuits 
with  which  they  may  be  parallel.  This  is  a  phase  of 
the  inductive-interference  problem  that  is  receiving  in- 
creasing attention  and  should  be  fully  carried  in  mind 
in  any  study  undertaken.  What  this  factor  may  amount 
to  is  a  question  that  only  future  study  can  answer. 
The  first  section  deals  with  the  theory  of  inductive  in- 
terference and  is  not  reproduced  here,  but  the  second 
section  follows: 


Causes  and  Effects  of  Inductive  Interference 


Inductive  interfeience  as  considered 
in  this  report  is  understood  to  mean 
detrimental  inductive  effect  on  tele- 
graph and  telephone  circuits  caused  by 
adjacent  power  circuits  or  systems. 
The  effect  is  to  impair  or  destroy  the 
service  in  the  communication  circuits 
affected  and  in  the  most  severe  form 
may  also  be  responsible  for  damaje  to 
property,  personal  injury  or  loss  of 
life.  Apart  from  the  personal  injuries 
which  may  be  the  immediate  result  of 
an  acoustic  shock,  sometimes  called  a 
■'bat  in  the  ear,"  received  by  the  ex 
change  operators,  dispatchers  and  oth- 
ers using  the  circuits,  or  of  shocks  re 
i-eived  by  the  linemen  or  maintainers 
working  on  the  circuits,  there  is  a  cer- 
tain demoralizing  effect  on  the  service 
caused  by  fear  of  a  possible  repetition 
of  these  abnormal  conditions. 

Inductive  interference  from  telegraph 
circuits  or  telephone  circuits  (metallic 
or  groun<led  I  may  also  exist  with  par- 
allel communication  circuits.  If  either 
the  circuits  which  produce  the  inter- 
ference or  the  circuits  affected  are  me- 
tallic, the  interference  can  be  reduced 
by  suitable  transposition  schemes, 
which  are  covered  by  specifications  of 
.sub-committee  D  (transposition.')  of 
committee  No.  1  (construction  and 
maintenance,  outside  plant). 

Inductive  interference  with  telegraph 
and  telephone  circuits  may  be  caused 
by  either  the  normal  operation  of  the 
adjacent  power  circuits  or  abnormal 
conditions  which  may  occur  as  a  result 
of  short  circuits,  grounds  or  opens  in 
the  power  circuits,  switching  operations, 
electrolytic  lightning  arrester  charging'. 
ir  «udden  changes  in  the  power  load. 

Inductive   disturbances   mav   be   of  a 


most  serious  natuie,  and  the  railroad 
companies  are  unable  by  themselves  to 
cope  with  the  problem  of  protecting 
their  lines  and  service  against  them.  In 
order  to  make  this  more  clear,  some 
of  the  fundamental  characteristics  of 
telegraph  and  telephone  service  ai'e  re- 
viewed briefly,  together  with  some  of 
the  distinctive  features  of  the  plant 
which  are  required  to  make  this  service 
possible. 

The  fundamental  technical  problem 
of  telephony  is  threefold — (1)  the  pro- 
tluction  of  an  electrical  wave  which  is 
a  faithful  copy  of  the  spoken  word;  (2) 
the  transfer  of  this  wave  without  ap- 
preciable delay  over  distances  which 
may  amount  to  hundreds  or  thousands 
of  miles  without  excessive  change  of 
form  by  distortion,  without  the  acces- 
sion of  foreign  disturbances  and  with- 
out undue  loss  of  intensity;  (3)  the 
production  at  the  receiver  of  an  audible 
sound  wave  which  is  an  adequate  coun- 
terpart of  the  electrical  wave  and  there- 
fore of  the  original  spoken  word. 

As  speech  is  carried  on  telephonically 
by  means  of  an  extremely  small  amount 
of  energy,  it  is  necessary  that  a  largj 
part  of  the  telephone  plant  be  of  a 
sensitive  and  delicate  construction. 
This  includes  the  telephone  sets  where 
riccur  the  delicate  transformations  from 
air  wave  to  electrical  wave  and  vice 
versa. 

A  large  proportion  of  these  telephone 
sets  cannot  be  located  at  central  points 
where  they  would  be  under  the  constant 
supervision  of  maintainers.  but  must 
be  placed  at  outlying  points. 

Telegraph  systems,  transmitting 
electric  impulses  according  to  a  signal 
code,  have  the  same  fundamental  prob- 


knis  of  faithful  I'eproduction  of  signals 
and  operating  on  small  energy  with 
delicate  apparatus. 

From  this  brief  consideration  of  the 
communication  problem,  showing  that  a 
large  portion  of  the  telegraph  and  tele- 
phone system  is  inherently  of  a  delicate 
nature  and  susceptible  to  interference, 
it  is  clear  that  communication  ap- 
paratus circuits  would  be  destroyed  if 
but  a  small  fraction  of  the  powerful 
currents  and  voltages  used  by  other 
electric  utilities  were  permitted  to  enter 
into  the  telegraph  or  telephone  system. 

Classes-of  Interference 

The  interference  may  nianifest  itself 
in  the  railroad  telearaph  and  telephone 
plant  in  the  following  ways: 

1.  Interference  with  operation: 

(a)  Interruption  of  service. 

(b)  Xoise. 

(c)  Interference    with    telegraph 
communication. 

(d)  Interference    with    telephone 
signals. 

2.  Physical  injury  to  plant;  e.g.,  fire 
hazard,  damage  to  apparatus  or  pro- 
tective apparatus. 

3.  Hazard  to  employees: 

(a)  Electric  shock. 

(b)  .Acoustic  shock. 
Intfrniptioii  of  Seirici' — Induced  vol' 

ages  may  be  high  enough  to  operate  the 
protective  devices  and,  if  the  current 
across  the  protector  is  sufficient,  the 
line  will  become  permanently  grounded 
and  the  communication  service  inter- 
rupted until  the  nrotector  is  restored  lo 
normal  con<lition.  If  the  protector  is 
located  in  an  exchange,  the  time  re- 
quired   to    make    repairs    is    relatively 
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short,  but  if  it  i.s  at  an  outlying  point 
considerable  time  may  be  required  for 
a  repairman  to  reach  that  point.  In 
cases  where  the  operation  of  the  pro- 
tector does  not  actually  ground  the 
line,  it  may  lower  the  insulation  resist- 
ance sufficiently  to  make  the  line  noisy. 

In  order  to  appreciate  the  effect  of 
small  currents  in  producing  noise  in 
telephone  circuits,  it  must  be  considered 
that  a  very  small  fraction  of  a  micro- 
watt of  power  at  voice-current  frequen- 
cies will  produce  an  audible  sound  in  a 
telephone  receiver,  and  a  few  micro- 
watts are  sufficient  for  a  telephone  con- 
versation in  a  quiet  place.  When  the 
current  in  the  telephone  receiver  caused 
by  induction  from  an  outside  circuit  is 
large  enough  to  produce  an  audible 
sound  it  has  an  important  effect  on  the 
efficiency  of  the  circuit  for  transmitting 
speech,  particularly  when  the  circuit  is 
used  for  talking  over  long  distance  so 
that  the  energy  of  the  voice  currents 
approaches  the  minimum  which  will 
give  a  satisfactory  conversation.  An 
extraneous  sound  which  is  scarcely  au- 
dible to  an  untrained  ear  and  might  be 
thought  to  be  of  negligible  consequence 
frequently  may  have  the  effect  of  se- 
riously impairing  a  telephone  circuit, 
or,  otherwise  expressed,  of  destroying  a 
material  part  of  the  value  of  the  cir- 
cuit, for  service. 

The  interfering  effect  of  foreign  cur- 
rent of  a  given  magnitude  depends  very 
largely  upon  the  frequency.  The  maxi- 
mum effect  on  telephone  conversation 
is  for  current  having  a  frequency  of 
about  1,100  cycles  per  second.  At  lower 
frequencies  the  effect  falls  off  rapidly 
and  at  25  cycles  is  probably  only  about 
one  two-hundredths  as  great  as  from 
1,100  cycles.  If  noise  is  caused,  it  is 
due  to  the  higher  harmonics  of  the  25- 
cycle  and  60-cycle  currents  and  voltages. 
Owing  to  the  lower  fundamental  fre- 
quency, 25-cycle  power  systems  produce 
relatively  smaller  noise  effects  than 
60-cycle  systems.  Noise  from  power 
circuits  is  liable  to  become  especially 
serious  under  any  conditions  which  pro- 
duce a  bad  wave  shape  in  the  power 
circuit. 

Interference  with  Telegraph  Commu- 
nication— Interference  with  telegraph 
circuits  is  greatest  at  frequencies  of 
the  order  of  10  to  100  cycles  per  sec- 
ond; thus  at  25  cycles  an  induced  cur- 
rent of  the  order  of  1  milliampere  is 
liable  to  reduce  the  efficiency  of  ordi- 
nary Morse  transmission,  while  rapid 
telegraph  systems,  printers,  etc.,  are 
more  or  less  impaired  by  even  smaller 
extraneous  currents.  Serious  interfer- 
ence is  also  encountered  from  60-cycle 
and,  in  some  cases,  from  180-cycle  in- 
duction. Harmonics  higher  than  180 
cycles,  in  general,  have  little  effect  upon 
the  telegraph  circuit. 

Interference  with  Telephone  Signals 
— Interference  with  telephone  switch- 
board signals  or  false  ringing  of  tele- 
phone bells  may  be  caused  by  abnor- 
mal conditions,  such  as  short  circuits, 
grounds,  etc.,  existing  in  the  adjacent 
power  system.  These  conditions  are 
not  usually  produced  under  normal  op- 
eration. 


Fire  Hazard — The  use  of  heavy  in- 
sulating coverings  for  wires  in  tele- 
graph and  telephone  switchboards  is 
impossible  on  account  of  the  necessity 
of  bringing  many  wires  within  a  lim- 
ited space.  It  is  not  feasible  to  employ 
for  this  purpose  such  insulation  as  is 
considered  good  practice  for  electric 
light  and  power  wires,  nor  is  it  neces- 
sai-y  under  normal  operating  conditions. 
Thus  it  is  unavoidable  that  the  dielec- 
tric strength  of  the  telegraph  and  tele- 
phone  wiring  be  relatively  low. 

Investigation  of  the  fire  hazard  due 
to  foreign  voltages  impressed  on  tele- 
graph and  telephone  lines  indicates  that 
voltages  of  200,  or  evc;i  less,  when 
backed  by  considerable  power,  as  in  the 
case  of  induced  voltages  from  an  alter- 
nating-current system,  may  create  a 
fire  hazard.  Fire  hazard  is  reduced  by 
the  proper  installation  and  maintenance 
of  inside  wiring  in  accordance  with  rec- 
ommendations of  committee  No.  2  (con- 
struction and  maintenance  inside  plant) 
and  of  protective  apparatus  in  accord- 
ance with  recommendations  of  com- 
mittee No.  4  (protection  against  light- 
ing or  electric  light  and  power  circuits). 

Electric  Shock  — At  times  of  short 
circuits  on  the  power  circuits  and  some- 
times during  switching  operations  elec- 
trical surges  may  be  set  up  in  the  com- 
munication circuits  which  are  of  suffi- 
cient intensity  to  produce  electrical 
shocks  to  persons  using  or  working  on 
the  circuits  at  the  time.  While  it  is 
unusual  that  .such  shocks  will  be  the 
cause  of  serious  personal  injuries,  even 
minor  shocks  are  objectionable. 

Acoustic  Shocks — Inductive  surges 
that  are  capable  of  producing  electric 
shocks  to  persons  also  are  liable  to 
cause  loud  noises  in  the  telephone  re- 
ceivers which  may  result  in  acoustic 
shocks  to  persons  using  the  telephone 
at  such  times. 

Balanced  and  Residual  Voltages  and 
Currents 

In  analyzing  inductive  phenomena  it 
is  advantageous  to  classify  power  cir- 
cuit voltages  and  currents  under  two 
general  heads: 

1.  Balanced  voltages  and  currents; 
that  is,  those  which  are  balanced  or 
symmetrical  with  reference  to  the  earth. 

2.  Residual  voltages  and  currents;  that 
is,  those  which  are  wholly  unbalanced 
with  reference  to  the  earth.  The  cir- 
cuit of  the  residual  voltages  and  cur- 
rents is  composed  of  the  metallic  cir- 
cuit conductors  as  a  group,  constituting 
one  side,  and  the  earth  (including 
grounded  conductors),  constituting  the 
other  side. 

At  every  instant  the  algebraic  sum  of 
the  balanced  currents  and  likewise  of 
the  balanced  line  voltages  is  zero. 
Hence,  at  any  instant  the  algebraic 
sum  of  the  currents  in  the  line  con- 
ductors is  the  residual  current,  and 
similarly,  the  algebraic  sum  of  the 
voltages  to  earth  of  the  line  conductors 
is  the  residual  voltage.  For  example, 
in  an  ordinary  railway  circuit,  consist- 
ing of  overhead  trolley  wire  and 
grounded  rail  return,  all  the  voltage 
and  current  are  residual. 


There  is  no  definite  relation  between 
these  two  classes  of  voltages  and  cur- 
rents, and  different  means  usually  have 
to  be  taken  in  counteracting  their  re- 
spective inductive  effects.  In  general, 
the  residuals  cause  more  inductive  dis- 
turbance than  the  balanced  components, 
as  the  residuals  are  all  in  phase  and 
their  effects  are  cumulative,  whereas 
the  induction  from  the  balanced  volt- 
ages and  currents  in  one  conductor  is 
partially  neutralized  by  the  induction 
from  balanced  components  in  each  other 
conductor  of  the  circuit.  Also,  the  re- 
siduals frequently  contain  a  larger  pro- 
portion of  harmonics  than  the  balanced 
components,  and  this  is  another  reason 
why  they  are  likely  to  cause'  more  dis- 
turbance, particularly  to  telephone  cir- 
cuits. 

Principal  Factors  in  Determining 
Interference 

A  general  statement  of  the  principal 
factors  which  determine  the  amount  of 
induction  and  whether  it  is  sufficient 
to  constitute  interference  is  as  follows: 

Length  of  the  Parnllel — Other  things 
being  equal,  the  longer'the  parallel  the 
greater  the  interference. 

Separation  of  the  Two  Classes  of 
Lines. — In  general,  other  things  being 
equal,  the  less  the  separation  of  the 
power  line  and  communication  line  the 
greater  the  induced  voltage. 

Configuration  of  the  Pover  Lint  — 
The  investigations  of  the  California 
Joint  Committee  on  Inductive  Inter- 
ference show  that  the  configuration  of 
the  power  line  has  an  important  bearing 
on  inductive  effects,  the  relative  merits 
of  different  configurations  varying  with 
the  separation  between  the  power  and 
communication  lines,  the  spacing  of  the 
power  conductors  and  the  relative  im- 
portance of  balanced  voltages  and  cur- 
rents. While  it  is  not  possible  to  draw 
a  simple  general  rule  for  determining 
the  most  advantageous  configuration, 
the  differences  in  particular  cases  are 
marked  and  deser%-e  special  attention, 
as  oftentimes  substantial  benefit  can 
be  secured  in  this  way  at  small  addi- 
tional cost.  This  is  particularly  true  of 
multiple  circuit  power  lines,  the  result 
ant  induction  depending  largely  on  the 
relative  poling  of  the  power  circuits. 

Voltages,  Currents  and  Frequencies 
of  Power  Circuits. — The  effect  of  elec- 
tric induction  is  proportional  to  the 
voltage  of  the  power  line,  and  that  of 
magnetic  induction  to  the  current  in  the 
power  circuit.  Induced  currents  are 
usually,  for  both  cases,  approximately 
in  direct  proportion  to  the  frequency. 

Magnitudes  of  Residual  Voltages  and 
Currents  —  The  residual  voltages  and 
currents  are  a  principal  cause  of  in- 
ductive interference.  Hence,  while  the 
amount  of  residuals  on  metallic  cir- 
cuits is  usually  small  as  compared  with 
the  balance  components,  the  inductive 
effects  of  the  former  are  liable  to  pro- 
ponderate. 

The  effect  of  wave  shape  on  inter- 
ference, particularly  to  telephone  cir- 
cuits, is  exceedingly  important.  Wave 
shapes  in  practice  on  different  power 
systems  are   found   to  have   extremely 
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w-ide  variations.  An  unfavorable  wave 
shape — i  e  ,  one  having  a  large  propor- 
tion of  high  harmonics — may  make  the 
telephone  circuit  inoperative,  whereas 
the  fundamental  frequencies  would  have 
little  or  no  effect. 

A  meter  for  measuring  directly  the 
telephone  interference  factor  of  power 
circuit  voltage  waves  has  been  devel- 
oped. When  connected  to  power  ap- 
paratus or  circuits,  this  instrument 
gives  a  reading  which  is  approximately 
proportional  to  the  interfering  effect 
of  the  voltage  wave  when  acting  by  in- 
duction on  telephone  circuits,  other  con- 
ditions remaining  fixed.  Articles  on  the 
design  and  application  of  this  meter 
have  appeared  in  the  publication  of  the 
American  Institute  of  Electrical  Engi- 
neers. 

Unbalance  of  Metallic  Communica- 
tion Circuits 

Such  unbalances  are  caused  by  in- 
equalities in  resistance  or  inductance 
of  conductors  and  insulation  resistance 
or  capacitance  to  ground.  The  induc- 
tance and  capacitance  are  balanced  ap- 
proximately by  transposing  the  con- 
ductors. The  other  elements  enumer- 
ated require  proper  design,  construc- 
tion and  maintenance  of  these  lines, 
whether  in  open  wire  or  in  cable,  to- 
gether with  their  connected  apparatus. 
The  following  factors  are  of  great  im- 
portance in  determining  the  amount  of 
noise  produced  in  telephone  circuits  by 
voltages  induced  between  wires  and 
ground:  high  resistance  joints,  broken 
or  dirty  insulators,  low  insulation  re- 
sistance, defective  cable  terminals,  con- 
tact with  trees,  etc. 


The  sensitiveness  of  the  terminal  ap- 
paratus is  an  important  factor  in  de- 
termining the  allowable  amount  of  in- 
duction. Also,  if  the  parallel  is  at  a 
considerable  distance  from  either  ter- 
minal of  the  communication  circuit,  the 
induced  voltages  and  currents  may  be- 
come considerably  attenuated  before 
reaching  the  receiving  instruments. 
Prospective  developments  as  well  as 
present  conditions  must  be  given  con- 
sideration. 

The  voltage  and  currents  of  power 
circuits  under  abnormal  conditions, 
which  are  liable  to  be  largely  residual 
in  character,  produce  the  most  severe 
inductive  effects.  The  values  of  these 
quantities  under  abnormal  conditions, 
in  relation  to  corresponding  values  un- 
der normal  conditions,  vary  a  great 
deal  on  different  power  systems. 

Number  of  Parallels  Which  May 
Affect  Communication  Circuits 

In  many  cases  the  same  communica- 
tion circuit,  especially  if  it  be  on  a  long 
trunk  line,  may  be  involved  in  a  number 
of  different  parallels.  In  such  cases 
the  induction  contributed  by  each  par- 
allel must  be  sufficiently  restricted  so 
that  the  cumulative  results  from  all 
will  not  produce  disturbances  which 
cannot  be  endured. 

.  Importance  and  Chamcter  of  Use  of 
the  Communication  Circuit — It  is  ob- 
vious that  the  more  important  circuits 
on  which  interference  is  most  serious 
should  be  afforded  a  higher  degree  of 
immunity  from  disturbance  than  cir- 
cuits of  less  importance.  The  character 
of  the   communication   circuit,  as,  for 


example,  whether  it  is  a  telephone  or 
telegraph  circuit,  is  of  fundamental  im- 
portance in  considering  the  question  of 
inductive  interference. 

\'oluime  of  Transmission  of  the  Com- 
munication Circuit. — In  case  of  a  long- 
distance telegraph  or  telephone  circuit, 
where  the  volume  of  transmission  is 
small,  a  less  amount  of  extraneously  in- 
duced current  will  interfere  with  re- 
ceiving than  on  shorter  circuits  where 
there  is  a  large  volume  of  transmission. 

Relative  Cost  of  Preventing  Inter- 
ference.— While  in  all  cases  means 
should  be  employed  which  will  allow 
adequate  communication  service  to  be 
given,  still  it  is  not  expected  that  com- 
plete freedom  from  inductive  disturb- 
ance can  be  obtained.  Any  induced 
voltage,  no  matter  how  small,  will  gen- 
erally cause  some  impairment  of  serv- 
ice. The  amount  of  induced  voltage 
which  it  is  justifiable  to  allow  depends 
to  some  extent  on  the  difficulty  and  ex- 
pense involved  in  further  reducing  such 
voltage.  After  the  foreign  voltage  has 
been  reduced  to  an  amount  which  can, 
if  necessary,  be  tolerated,  it  becomes 
simply  a  problem  of  balancing  the  value 
of  further  improvement  against  its  cost. 

It  will  be  seen  that  the  number  of 
elements  affecting  inductive  interfer- 
ence is  quite  large.  Moreover,  some  of 
these  elements — for  example,  the  wave 
shapes  of  the  power  circuit  voltages  and 
currents — are  not  ordinarily  known  and 
have  induction-producing  values  vary- 
ing enormously  in  different  cases.  Hence 
there  is  difficulty  in  formulating  any 
simple  method  of  determining  in  ad- 
vance whether  a  given  construction  will 
or  will  not  produce  interference. 


More  Than  20,000  Cu.Ft.  of  Water  for 
Every  Ton  of  Coal 

MOST  persons,  and  even  many  officials  of  power  com- 
panies, believe  that  coal  is  the  big  commodity  the 
power  company  has  to  handle.  The  large  stockpiles  and 
the  machinery  installed  for  handling  are  things  which 
make  a  decided  impression  on  the  public,  and  the  amount 
<vf  the  coal  bills  paid  by  the  companies  makes  the  offi- 
cials and  stockholders  realize  the  great  quantities  of 
fuel  required.  Unfortunately,  however,  the  quantity 
of  coal  handled  is  far  from  being  the  biggest  thing. 
The  supply  of  circulating  water  is  a  much  larger 
undertaking.  A  good  central  station  will  evaporate 
about  2,1  \h.  of  water  per  pound  of  coal  burned,  so  that 
the  (lu-mtity  of  boiler-feed  water  handled  is  many  times 
that  of  the  coal  used.  However,  as  the  steatn  is  con- 
densed and  then  returned  to  the  boilers  for  re-evapora- 
tion, the  quantity  of  feed  water  required  to  keep  the 
plant  in  operation  is  comparatively  small,  being  only 
that  needed  to  make  up  the  losses  by  leakage,  etc.  Now, 
with  the  vacuum  maintained  in  the  average  modern 
station  averaging  within  less  than  an  inch  of  the 
barometer,  the  quantity  of  circulating  water  required 
will  be  about  seventy-five  times  the  weight  of  the  steam 
to  be  condensed.  Therefore  for  every  pound  of  coal 
burned  under  the  boilers  the  station  needs  about  640 
lb.  of  circulating  water;  and,  moreover,  this  water  can- 
not, be  very  warm  or  the  vacuum  will  be  impaired, 
thereby  reducing  the  output  of  the  station.     The  water 


should  be  reasonably  clean  and  must  be  free  from  for- 
eign matter  such  as  acids,  which  would  destroy  pump 
runners,  condenser  tubes  and  similar  apparatus. 

Take  a  power  plant  of  average  size,  say  one  that 
burns  200,000  tons  of  coal  a  year,  and  it  will  be  seen 
that  its  annual  water  requirement  is  about  128,000,- 
000  tons,  or  about  4,100,000,000  cu.ft.,  that  should  have 
at  all  times  a  temperature  less  than  70  deg.  Fahr.  On 
many  days  during  the  year  this  station  will  burn  more 
than  1,300  tons  of  coal  per  day  and  reciuire  over  832,- 
000  tons,  or  26,600,000  cu.ft.,  of  circulating  water  each 
twenty-four  hours.  Therefore,  in  determining  the  loca- 
tion of  a  large  power  plant  the  first  requirement  to  be 
satisfied  is  that  of  an  amp'e  supply  of  cooling  water 
for   the   condensers. 

The  next  step  is  reasonable  facilities  for  obtaining, 
handling  and  storing  fuel.  Where  both  these  conditions 
cannot  be  fully  satisfied  a  study  of  the  economics  of  the 
situation  will  usually  determine  that  preference  should 
be  given  to  the  circulating-water  supply.  Unfor- 
tunately, the  mining  regions  are  lacking  in  the  needed 
water  supply  and  the  quality  is  usually  bad;  there- 
fore until  other  methods  are  found  for  converting  the 
heat  energy  of  the  coal  into  the  form  of  electrical 
energy  it  is  doubtful  whether  any  large  power  plants 
will  be  built  at  the  mouth  of  the  mine  or  alongside 
very  large  culm  piles. 

This  information  was  furnished  by  I.  E.  Moultrop, 
assistant  superintendent  Construction  Bureau,  Edison 
Elertric  Illuminating  Company  of  Boston. 


Then*  Are  Few  Operations  Wliich  Cannot  Be  Electrified  Advantageously 


IT  IS  NECESSARY  only  to  look  around  any  progressive 
industrial  plant,  ship  or  railroad  terminal  or  similar  place 
to  get  an  idea  of  the  many  ways  in  which  electricity  has  been 
applied  to  make  material  handling  less  expensive  in  time 
and  labor.  The  surprising  thing  is  that  there  is  not  a  more 
general  application  of  the  material-handling  equipment 
which  has  been  tried  and  proved  economical.  One  way  in 
which  to  cori-ect  this  condition  is  for  every  manufacturer 
who  makes  this  equipment  and  every  central-station 
power  sales  engineer  and  consulting  engineer  who  recom- 
mends it  to  take  aggressive  steps  to  disseminate  broadcast 
the  experience  of  those  who  use  it. 


^  -  •  I. 


'i 


In  th.-  arr.ui  i  .  !■  _  i 
consideri'rt  a  utihiU'-  uisimilhi^ 
cally  no  material  haiulliiiK  pi 
iloctrilioil  ailvantaBoously  T 
of  a  hammi'i-lnafi  craiii'  at  \.f 
delphia.  has  fu'eii  in  .salislaito 


>vli:U    may    be 
11     I'm:  :  .1.   ,1.  s    thai   praoti- 

ohioni  exists  whu'h  I'annot  he 
lis  iiislallation,  which  consists 
iKue  Islaml  Navy  Varil.  Phila- 
ry  operation   for  several  years. 


I'  IS  r.it.il  at  :!.i>i  pioss  tons  anil  has  a 
11. ">  ft.  The  contact  riiiBS  that  collect 
inp  entlipnient  at  the  heati  of  the  er 
left  and  llie  hoisting  machinery  at  the 
irol  anil  safety  devices  perform  ^i  v .  r> 
operation  of  this  Bisantic  cr.i: 


raditis  of  op.  r.it  ^ 
■urront  for  the  op  rat- 
ine  are    shown    at    the 
rlght.     Electrical  con- 
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Determination  of  Line-Loss  Expense 

Can  Be  Based  on  Equivalent  Hours  of  Peak-Load  Usage — 
Method  of  Applying  to  a  Specific  Case  Corrections  for 
Special  Conditions — Range  of  Values  for  Equivalent  Hours 


By  P.  O.  REYNEAUt  and  H.  P.  SEELYE 


3X  ORDER  to  design  a  line  foi-  the  transmission 
of  electrical  energy  it  is  necessary  to  consider  the 
total  yearly  cost  of  the  energy  losses  in  i-elation 
to  other  costs.  Usually  it  is  convenient  to  obtain 
the  energy  losses  per  year  in  terms  of  the  load  car- 
ried. By  "load  carried"  is  meant  the  peak  load  for  the 
year,  since  it  is  for  that  load  that  the  size  of  the 
wire  and  transformers  must  be  determined.  Since  the 
energy  loss  over  a  line  is  dependent  on  the  square  of 
the  current  at  any  time,  it  is  evident  that  the  total 
!oss  is  not  proportional  to  the  load  factor  because  the 
load  factor  is  determined  from  the  average  load  and 
hence  involves  only  the  first  power  of  the  load  at  any 
time.  The  computation  of  total  energy  loss  in  terms  of 
peak  load  must  be  based  on  the  sa.uare  of  the  loads  at 
any  time.     For  this  purpose  it  is  therefore  convenient 


the  current  for  each  hour  taken  from  that  curve  time.? 
the  resistance  of  the  conductor  would  give  the  total 
yearly  loss  in  watt-hours.  This,  however,  would  be  a 
tedious  computation  and  in  most  cases  impracticable. 
It  is  usually  sufficiently  accurate  to  obtain  character- 
istic cui'ves  for  each  month,  or  at  least  a  typical  char- 
teristic  curve  applicable  to  any  month  with  allowance 
for  the  variations  in  the  p'eak  from  month  to  month. 

Example  of  Application 

An  examp'e  of  an  actual  calculation  of  equivalent 
hours  on  residence  lighting  circuits  will  indicate  a 
method  which  can  be  followed  in  such  computations. 
The  characteristic  variation  of  the  load  on  a  residence 
lighting  cii-cuit  from  month  to  month  was  obtained 
from  the  following  table  of  maximum  current  readings 


MAXIMUM  CURRENT  READINGS  ON  TWELVE  TYPICAL  RESIDENCE  CIRCUITS  (AMPERES) 


210 
225 
215 


170 


150 

150 

285 

285 

280 

280 

240 

250 

225 

240 

135 

150 

U5 

130 

2.405 

2,480 

200       207 

to  determine  for  each  of  the  various  classes  of  load  con- 
sidered a  quantity  called  the   "equivalent   hours." 

"Equivalent  hours"  may  be  defined  as  "the  average 
number  of  hours  per  day  which  it  would  be  necessary 
for  the  peak  load  of  the  year  to  continue  in  order  to 
give  the  same  total  energy  load  as  that  actually  given 
by  the  variable  load  throughout  the  year."  It  is  a 
quantity  which,  if  multiplied  by  the  loss  at  peak  load 
on  any  line,  gives  the  average  loss  per  day  over  the 
year.  If  this  average  daily  loss  is  then  multiplied  by 
365  the  total  yearly  loss  in  kilowatt-hours  is  obtained. 
This  multiplied  by  the  cost  of  energy  per  kilowatt-hour 
gives  the  annual  cost  of  energy  loss.  It  is  evident 
that  if  the  equivalent  hours  for  any  load  and  the  peak 
demand  of  the  year  are  known  the  total  yearly  cost  for 
lo.sses  would  be  I'R  X  '  X  365  X  C,  where  /  is  the 
current  at  peak  load,  R  is  the  resistance  of  the  circuit, 
'  is  the  equivalent  hours,  C,  is  the  cost  of  energy  per 
kilowatt-hour.  The  quantity,  equivalent  hours,  is  also 
of  use  in  determining  the  cost  of  energy  per  kilowatt- 
hour,  since  the  cost  of  energy  losses  is  a  component 
of  that  cost. 

If  the  characteristic  curve  for  any  type  of  load  were 
available  for  a  whole  year,  the  sum  of  the  squares  of 


Knnrth    inRtalltiKnt 

Kl.KITRIfTAI,    WnRi.n, 

h    ■26.   p.    703. 
I  'isirllmtlon  enKliU'' 


.•I     Kprlp.M     on     Dl.xtrlbutlon    Eronomits. 
in.   8.  1921.  p.    79:   Jan.    15,   p.    lU,   nivl 


l>elroit    Kdison   Company. 


for  each  month  during  one  year  on  twelve  typical  cir- 
cuits in  various  districts  and  with  various  loads: 

The  curve  on  page  772,  plotted  from  the  above  averag^^ 
values,  indicates  clearly  the  variation  of  the  monthlx 
peak  loads  on  a  typical  circuit.  Since  the  peak  for  the 
year  occurs  in  December,  the  peak  for  any  month  may 
be  expressed  as  a  fraction  of  this  yearly  peak  as  follows : 


Hence,  for  example,  the  maximum  current  for  Febru- 
ary equals  .845  multiplied  by  the  maximum  current 
for  the  year,  etc. 

For  convenience  the  PR  loss  for  any  month  may  b»> 
considered  equal  to  the  loss  for  a  typical  day  in  the 
month  times  the  number  of  days  in  the  month,  since 
the  variation  of  load  from  one  month  to  the  next  is 
not  enough  to  warrant  more  detailed  computation.  The 
I'R  loss  in  a  feeder  for  any  one  day  would  be  ver.x 
nearly  equal  to  the  sum  of  the  squares  of  the  curreiii 
readings  for  each  hour  during  the  day  multiplied  by  /.'. 
For  a  great  part  of  the  day,  however,  the  load  on  ;i 
lighting  circuit  is  very  light,  the  heavy  load  and  hence 
most  of  the  loss  occurring  within  a  few  hours  in  the 
evening.  By  adding  the  squares  of  the  hourly  current 
readings  throughout  a  day  and  dividing  by  the  square 
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of  the  maximum  current  for  the  day  a  figure  is  obtained 
which  represents  the  number  of  hours  for  which  the 
peak  load  for  the  day  would  have  to  be  carried  steadily 
10  produce  the  same  PR  loss. 

For  a  strictly  accurate  calculation,  enough  data 
should  be  available  to  determine  the  shape  of  the  load 
curve  on  a  typical  circuit  for  one  typical  day  for  each 
month  in  the  year.  If  this  is  not  possible,  however,  a 
fairly  accurate  approximation  may  be  arrived  at  if  the 
load  curves  for  only  one  or  two  months  are  available. 
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AVERAGE  OF  MONTHLY  MAXIMUM  LOADS  ON  TWELVE  TYPICAL 
RESIDENCE  CIRCUITS 

If  the  equivalent  number  of  hours  at  peak  load  for  a 
typical  day  for  these  months  is  determined  the  equiv- 
alent hours  for  the  other  months  may  be  calculated 
more  or  less  accurately  by  making  them  proportional 
to  the  number  of  hours  between  sunset  and  about 
10  p.m.,  allowing  a  little  additional  time  in  the  winter 
months  for  the  morning  lighting  peak.  The  figures 
obtained  in  the  present  case  for  these  monthly  equiv- 
alent hours  at  peak  load  will  be  found  in  the  second 
column  of  the  accompanying  table. 

The  loss  for  any  day  in  a  month  is  proportional 
to  the  square  of  the  maximum  current  for  the  day 
multiplied  by  the  equivalent  hours  per  day  at  peak  load 
as  obtained  above.  Therefore,  if  it  is  assumed  that  the 
average  daily  peak  will  be  95  per  cent  of  the  peak 
for  the  month,  the  loss  for  the  day  considered  is  pro- 
portional to  the  square  of  the  maximum  current  for  the 
month  multiplied  by  (.95)"  multiplied  by  the  equivalent 
hours  per  day  at  daily  peak  load  as  determined  above. 
The  monthly  peak,  however,  is  equal  to  a  certain  frac- 
tion of  the  yearly  peak  as  shown  before,  hence  the  loss 
for  this  day  in  terms  of  the  yearly  peak  is  proportional 
to  the  maximum  current  for  the  year,  squared,  multi- 
plied by  this  fraction  for  the  month,  squared,  multi- 
plied by  (.95)',  multiplied  by  the  equivalent  hours  per 
day  at  daily  peak  load.     If  this  figure  is  multiplied  by 


Since  the  quantity  (yearly  maximum  current/  X  ^ 
is  the  loss  due  to  the  yearly  peak  load,  the  average 
number  of  hours  per  day  which  that  load  must  continue 
may  be  obtained  by  averaging  the  other  factor  enter- 
ing into  the  computation  of  average  daily  loss  in  terma 
of  yearly  peak.     These  are  the  quantities   (equivalent 

hours  per  day  at  daily  peak  load)  X  (  "ear/'i^k~  ) 
X  (.95)'  as  determined  for  each  month.    The  resulting 
average  is  the  value  of  "equivalent  hours"  for  that  load. 
The  following  table  shows  the  data  worked  out  from 
the  example  of  residence  lighting  considered: 


I  2  3 

Equivalent  Hours  /Peak  for  Month\  /Peak  for  Moiith\  5 
Month       at  Peak  Load      V  Peak  for  Y'ear  /  \  Peak  for  Year  / 

Jiinuan- 5i  0  884  0.781 

February 4)  0.845  0  714 

March 3i  0  820  P  672 

.\pril 2;  0.77S  0  606 

.Mav 2!  0  695  C.483 

June i;  0  662  0  438 

.lulv 2  0  53t  0  287 

\\\v.\\s\. 2'.  0  629  0  3'>5 

September 3i  0  835  0.697 

October 4  0.898  0  806 

November 5  0.965  0  931 

December 5}  1. 00  1   00 

Total 

Average 

2.519  X  f.95)»  =  2.27  ef|uivalcnt  hour--  per  day  at  peak  load. 


The  preceding  indicates  that  for  the  example  used  of 
purely  lighting  load  the  total  loss  for  the  year  will  be 
the  same  as  if  the  peak  load  were  carried  2.27  hours 
per  day  through  the  year. 

Under  certain  conditions  the  preceding  figures  must 
be  corrected,  because  actual  loads  on  circuits  were  used 
and  no  allowance  was  made  for  the  normal  increase 
which  might  be  expected  on  lighting  load  due  to  addi- 
tional customers,  the  increased  use  of  current  b.v  old 
customers,  etc.  For  example,  if  distribution  trans- 
formers are  kept  loaded  nearly  to  capacitj-,  new  in- 
stallations would  care  for  the  yearly  increase  and  each 
individual  transformer  would  show  nearly  the  same 
load  from  year  to  j'ear.  In  case  the  annual  rate  of 
increase  is  known,  a  correction  can  be  app'.ied  to  the 
figures  given  for  each  month  to  reduce  it  to  the  same 
maximum  load  for  the  year.  In  the  example  given 
the  average  yearly  increase  over  a  num"i>er  of  years 
was  found  to  be  20.3  per  cent,  or  1.69  per  cent  per 
month.  Assuming  December  as  the  yearly  peak,  the 
ratio  of  the  peak  for  each  month  to  the  yearly  peak  was 
corrected  by  a  proportional  part  of  the  yearly  increase, 
i.e.,  for  November  it  was  increased  by  1.69  per  cent, 
for  October  3.38  per  cent,  etc. 


Jan.  Feb.  Mar. 

♦Monthly  ratio 0  884  0  845  0  820 

Correction  factor 1    177  I    160  1    143 

Corrected  ratio I    040  0  981  0  937 


Apr.  May  June 

0.778  0  695  0.662 
1  126  1  119  1.102 
0.876         0.778         0.729 

peak  load  for  month 

uncorn 

peak  load  for  year 


July 

0  536 

1  085 
0.581 


Aug. 
0.628 
I  068 
0.571 


sept. 
0.835 
1.051 
0  878 


Oct. 

0  898 

1  034 
0  930 


0  96S 

1  017 
0  980 


Dec 

1  00 


the  resistance  of  the  circuit,  R,  the  actual  loss  is 
obtained.  For  example,  the  equivalent  hours  per  day 
in  terms  of  daily  peak  load  as  determined  for  Februarj' 
are  four  and  one-half.  The  peak  for  February  is 
.845  of  the  yearly  peak.  Hence,  for  a  typical  day  in 
February  the  VR  loss  equals  (.yearly  maximum  cur- 
rent)' X    (.845)'  X    (-95)=  X  4.5  X  ^• 

The  total  yearly  loss  wou'.d  be  the  sum  of  the  daily 
losses  thus  obtained.  An  average  of  the  figui-es  for 
each  month  would  then  give  the  average  loss  per  day. 


The  preceding  figures  indicate  that  the  actual  cor- 
rected peak  for  the  load  considered  is  in  January,  but 
not  enough  difference  will  be  introduced  to  necessitate 
a  revision  of  the  figures  to  that  basis.  If  the  equiv- 
alent hours  are  computed  on  the  basis  of  the  ratios 
given  a  new  figure  may  be  obtained  for  a  loading  with 
no  yearly  increase.  In  this  case  the  equivalent  hours 
thus  corrected  are  computed  to  be  2.65  instead  of  2.27 
as  determined  for  actual  loading,  with  a  yearly  increase. 

A  further  correction  may  be  applied  if.  as  in  the  case 
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of  transformers,  the  full  load  capacity  is  to  be  used  in 
studying  losses  rather  than  the  actual  load  carried.  If, 
for  example,  on  the  above  circuits  the  transformers 
were  carrying,  on  an  average,  89  per  cent  of  their 
full-load  capacity,  the  equivalent  hours  based  on  con- 
nected capacity  would  be  2.65  V  r.89)'  =  209.  That 
is  to  say,  the  year's  loss  in  energy  would  be  equal  to 
the  full-load  current  on  the  transformer  carried  2.09 
hours  per  day  throughout  the  year. 

The  subject  of  equivalent  hours  should  be  carefully 
studied  and  as  accurate  figures  as  possible  obtained 
for  various  classes  of  load.  The  values  will  vary, 
naturally,  for  different  sections  of  the  country  as  well 
as  for  different  localities  in  the  same  section  or  on  the 
same  system.  The  habits  of  a  community,  as  to  hours 
of  rising  and  retiring,  etc.,  will  affect  the  va'.ue  for 
lighting  loads.  On  power  loads,  of  course,  the  nature 
of  the  industry  will  be  a  controlling  factor.  In  gen- 
eral, for  the  cases  coming  within  the  experience  of  the 
writers,  the  values  lie  within  the  following  ranges: 
Power  load,  from  none  to  ten  equivalent  hours;  resi- 
dence lighting,  from  two  to  three  equivalent  hours; 
store  lighting  (small),  from  two  to  three  equivalent 
hours;  store  lighting  (large),  two  to  five  equivalent 
hours,  and  street  lighting,  five  to  ten  equivalent  hours. 


Commercial  Electric  Trucks  in 
New  York  Citv 


N 


Metropolitan  District  Accounts  for  51  per  Cent  of 

Electric  Street  Trucks  in  Use  in  1920— 

Vast  Field  for  Development 

EVV  YORK  CITY  has  adopted  the  commercial 
electric  truck  to  no  small  degree.  On  Jan.  1, 
1921,  there  were  52,128  electric  trucks  registered  in 
the  metropolitan  district,  which  includes  Greater  New 
Y'ork  and  contiguous  districts  and  cities  in  New  Jer.sey 
and  Westchester  County.  This  is  more  than  half  the 
number  of  electric  trucks  registered  in  the  remainder 
of  the  United  States.  Fig.  1  shows  how  the  commer- 
cial electric  truck  has  forged  its  way  to  the  front 
in  the  larger  cities  of  the  country.  It  appears  from 
these  figures  that  more  than  97  per  cent  of  all  the 
electric  trucks  in  use  are  confined  to  cities  east  of  the 
Rocky  Mountains.  Fig.  2  shows  the  increasing  rela- 
tive importance  of  original  as  compared  with  repeat 
orders.  In  1920  there  were  eighty-six  purchasers  of 
electric  trucks  in  the  boroughs  of  Manhattan  and  the 
Bronx,  of  which  fifty-two,  or  60.4  per  cent,  were  repeat 
orders.     The  eighty-six  purchasers  bought  536  trucks, 


of  which  461,  or  86  per  cent,  were  purchased  by  com- 
panies formerly  the  owners  of  electric  trucks." 

The  rapid  disappearance  of  the  draft  horse  in  the 
boroughs  of  Manhattan  and  the  Bronx  is  clearly  defined 
in  Fig.  3.  During  the  two-year  period  from  1917  to 
1919  the  number  of  horses  decreased  by  almost  30  per 
cent.  On  the  other  hand,  the  number  of  electric  trucks 
increased  by  about  16  per  cent  in  this  period.     A  large 


FIG.   1 — DISTRIBUTION  OF  ELECTRIC  TRICKS  BY  CITIES 


portion  of  the  displaced  horse  traflic  was,  of  course, 
taken  over  by  gasoline-driven  trucks,  but  the  figures 
clearly  indicate  the  decreasing  use  of  the  draft  horse 
in  large  cities  and  the  consequent  growth  in  the  field 
of  gasoline  and  electric  trucks. 

That  the  commercial  electric  truck  is  still  only  in  its 
infancy  is  indicated  in  Fig.  4.  Taking  the  United 
States  as  a  whole,  the  possible  field  of  development  has 
hardly  been  touched  as  yet.  It  is  only  natural  that 
the  field  of  greatest  electric  truck  sales  activity  should 
at  first  be  confined  in  large  part  to  the  concentrated 
commercial  areas,  such  as  the  metropolitan  districts 
of  New  York  and  Chicago.  As  the  electric  truck  prove.s 
its  worth  in  these  districts  it  will  begin  to  become  a 
real  competitor  of  the  gasoline  truck  in  the  less  con- 
centrated commercial  areas. 

The  accompanying  diagrams  were  developed  by 
Charles  R.  Skinner  for  the  Automobile  Truck  Bureau 
of  the  New  York  Edison  Company. 
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Hf"'-  2 — NUMBER  OF  ORIGINAL  AND  REPEAT 
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FIG.    3 — DFX^REASING    IMPORTANCE    OF 
HORSE-DRAWN   TRUCKS. 


tert  Staffs  Metropolitan  Monhotton 
District     onrt  Bronx 


FIG.  4 — LARGE  FIELD  FOR  DEVELOP- 
MENT OF   ELECTRIC   TRUCK 
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Measuring  Potential  Distribution 
Around  Insulators 

Water    Is   Sprayed   Over  Insulator   and    the    Electric 

Field  Is  Explored  in  the  Spray  Method 

Developed  in  Sweden 

By  Albert  P.  Strom 

Stockliolin.   Swodfn 

ANEW  method  of  measuring  the  potential  distribu- 
tion over  the  surface  of  an  insulator  and  charting 
the  equiiwtential  surfaces  in  the  surrounding  air  has 
been  developed  by  Harold  Norinder  of  Upsala,  Sweden, 
The  principle  of  this  method  is  an  application  of  a 
method  »f  measuring  potentials  in  air  which  was  used 
by  him,  in  previous  researches  foi'  the  Swedish  Water 
Power  Board,  in  an  investigation  of  the  electric  field 
in  air  during  thunderstorms.     In  the  determination  of 


was  set  up  so  that  the  stream  broke  into  drops  in  a 
vertical  plane  through  the  center  line  of  the  insulator 
to  be  investigated.  This  stream  of  water  thus  assumes 
the  potential  of  the  air  at  the  point  at  which  it  is 
atomized.  The  nozzle  is  well  insulated  and  is  fed  from 
an  overhead  supply  of  water  which  is  also  well  insulated 
from  the  ground.  Now,  by  attaching  a  static  voltmeter, 
such  as  a  quadrant,  electrometer,  at  points  between 
the  nozzle  and  ground,  the  potential  difference  between 
the  water  stream  and  ground  may  be  easily  read 
directly. 

By  means  of  horizontal  and  vertical  sci-ew  movementt; 
on  the  nozzle  the  water  stream  may  be  moved  to  any 
desired  point  with  respect  to  the  insulator  being  inves- 
tigated, and  by  means  of  suitably  attached  .scales  the 
location  of  this  point  on  a  rectangular  co-ordinate  plot 
(containing  also  a  side-elevation  drawing  of  the  in- 
sulator) may  be  read  directly  from  the  attached  scales. 
A  set  of  curves  showing  the  equipotential  surfaces  in  the 


POTENTIAL  DISTRIBUTION   ABOUT  INSULATOR  UNITS  DETERMINED  BY  EXPLORING  ELECTRIC  FIELD 
I.NTO  WHICH   WATER   IS  SPRAYED 


the  characteristics  of  a  particular  type  of  insulator  it 
is  naturally  of  great  value  if  one  can  in  some  way 
determine  the  form  of  the  electric  field  surrounding  the 
insulator.  It  is  true  that  the  potential  distribution 
may  be  calculated,  but  this  is  a  difficult  operation  and 
requires  too  much  time  for  practical  application.  While 
the  method  has  been  used  only  for  low  voltage  thus  far, 
it  appears  to  be  suitable  for  high-voltage  measure- 
ments as  well. 

Mr.  Norinder's  method  is  based  on  the  principle  of 
measuring  air  potentials  with  movable  collectors. 
Either  radioactive  or  water  stream  collectors  may  be 
used.  It  is  a  well-known  fact  that  certain  radio  prepa- 
rations will  quickly  actiuire  the  potential  of  the  atmos- 
phere in  which  they  are  placed.  The  same  is  also  true 
of  a  fine  jet  of  water  which  becomes  atomized  before 
reaching  the  ground.  Hence  either  of  these  may  be 
used  as  collectors  in  exploring  electric  fields  in  air.  The 
water-jet  method  was  considered  the  more  suitable  for 
the  purpose,  and  its  application  is  given  in  some  detail 
here. 

An  apparatus  was  constructed  by  which  a  fine  stream 
of  water  was  forced  through  a  horizontal  nozzle.     This 


air  surrounding  the  insulator  may  thus  quickly  and 
easily  be  made.  Diagrams  of  equipotential  surfaces  as 
obtained  by  this  method  are  shown. 

In  the  tria!s  thus  far  made  with  this  method  only 
direct-current  voltages  of  440  and  less  have  lieen  used. 
With  the  proper  apparatus  and  instruments,  however, 
there  seems  to  be  no  reason  why  it  cannot  be  used  with 
much  higher  voltages.  There  is  also  nothing  to  hinder 
the  method  being  used  with  alternating  voltages,  since 
the  electrometer  would  then  read  the  effective  voltage 
of  the  point  being  measured.  Thus  it  is  hoped  that  the 
method  may  eventually  be  used  with  high-voltage  in- 
sulators which  will  be  subjected  to  actual  operating 
conditions. 

Another  application  is  the  investigation  of  potential 
distribution  in  the  air  surrounding  a  house  when  the 
building  is  in  an  electric  field,  as  is  the  case  during  a 
thunderstorm.  This  may  be  done  by  placing  a  model  of 
the  particular  building  in  an  electric  field.  The  dis- 
tribution of  the  potential  over  the  surface  could  then 
be  determined  exactly  as  for  an  insulator.  Such  a 
knowledge  of  the  potential  distribution  would  t>e  par- 
ticularly useful  for  lightning  protection. 
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Letters  from  Our 
Readers 

This  is  a  readers'   forum.      Comments  on  questions  . 
before  the   electrical   industry   presenting   economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Edinburgh  Meeting  of  ttie  British  Association  for 
the  Advancement  of  Science 

To  the  Editors  of  the  Electric.\l  World: 

The  recent  meeting  of  the  British  Association  for  the 
Advancement  of  Science  held  in  Edinburgh  in  Septem- 
ber is  not  the  first  to  be  held  in  that  historic  city. 
Since  the  first  British  Association  meeting  in  1831  there 
have  been  meetings  at  Edinburgh  in  1834,  in  1850  and 
in  1871.  Indeed,  it  is  somewhat  surprising  that 
the  city  of  Edinburgh  should  not  have  enjoyed  a  greater 
number  of  these  meetings,  because  it  is  eminently 
well  adapted  for  scientific  gatherings  of  that  kind.  It 
is  the  home  of  the  Royal  Society  of  Edinburgh,  a  north- 
ern rival  of  the  great  Royal  Society,  whose  fame  is 
worldwide  and  whose  residence  is  in  London. 

The  presidential  address  by  Sir  T.  Edward  Thorpe 
was  a  remarkably  clear  and  interesting  epitome  on 
recent  chemical  theories  of  the  atom  and  atomic  weight, 
with  pai-ticular  reference  to  isotopes.  Isotopes  are 
varieties  of  atoms  having  apparently  the  same  chemical 
properties  but  differing  in  atomic  weight.  Thus 
chlorine  has  been  found  by  a  number  of  observers  to 
possess  the  atomic  weight  of  35.46,  on  the  oxygen 
standard  of  refei-ence.  "When,  however,  the  gas  is 
analyzed  by  the  same  method  as  that  used  in  the  case  of 
neon,  it  is  found  to  consist  of  at  least  two  isotopes  of 
relative  mass  35  and  37."  The  belief  is  indicated  that 
the  oft-repeated  value  of  35.46  is  merely  a  statistical 
average,  and  the  persistency  of  this  average  is  perhaps 
attributable  to  the  fact  that  all  the  accurate  deter- 
minations of  this  atomic  weight  have  been  made  from 
samples  of  the  substance  derived  from  sodium  chloride 
of  the  sea,  wherein  the  mixture  of  molecules  has  been 
conducted  impartially  for  ages,  by  winds  and  waves. 
Perhaps  if  samples  of  chlorine  could  be  taken  from  inde- 
pendent original  sources,  other  values  of  the  atomic 
weight,  ranging  say  from  35  to  37,  might  be  found. 
Argon,  neon,  krypton,  xenon,  bromine,  silicon  and  per- 
haps others  are  given  as  complex  atoms;  while  fluorine, 
iodine,  sulphur,  phosphorus  and  arsenic  are  apparently 
simple  elements. 

The  British  Association  divides  itself  into  no  less 
than  thirteen  sections,  designated  alphabetically,  and 
at  least  one  of  them  finds  it  desirable  to  proliferate. 
Each  section  has  a  section  president,  and  each  section 
president  is  supposed  to  arrive  with  an  annual  address 
in  his  pocket.  The  addre.sses,  bound  up  together  into 
a  single  little  volume,  make  most  interesting  reading. 
Being  authentic,  and  also  usually  devoid  of  unessential 
technicalities,  they  mark  off  the  annual  milestones  of 
.scientific  progress  in  a  manner  that  is  welcome  alike  to 
the  curious  of  this  epoch  and  to  the  historians  of  the 
next. 

The  address  of  Prof.  O.  W.  Richard.son,  president  of 


Section  A — mathematics  and  physics — drscusses  relativ- 
ity, atomic  structure,  thermionic  emission  and  contact 
electricity.  It  shows  that  there  is  a  close  connection 
between  these  last  two  properties  of  matter  and  that 
both  are  related  to  the  modern  quantum  theory. 
Moreover,  calling  the  "threshold  frequency"  that  lowest 
observed  frequency  of  light,  incident  upon  a  metallic 
surface,  which  causes  electrons  to  be  disengaged  there- 
from, then  the  maximum  kinetic  energy  of  such  elec- 
trons is  found  to  be  equal  to  Planck's  constant  multiplied 
by  the  excess  of  the  actual  incident  light  frequency  over 
the  threshold  frequency.  These  relations  strongly 
oppose  the  chemical  theory  of  contact  difference  of 
potential  between  metals,  concerning  which  so  much 
literatui-e  has  accumulated  since  Volta's  epoch-making 
discovery. 

Electrical  questions  are  likely  to  arise  in  any  of  the 
sections,  but  they  are  due  for  presentation  either  in 
Section  A  of  physics,  or  in  Section  G  of  engineering. 
The  papers  in  Section  A  this  year  were  largely  occu- 
pied with  theories  of  the  internal  structure  of  atoms. 
The  trend  of  opinion  is  toward  the  existence  of  a  cen- 
tral positive  atomic  nucleus  and  of  a  number  of  negative 
electrons  revolving  about  this  nucleus  in  extremely 
minute  planetary  orbits  at  enormous  angular  velocities, 
each  atom  being  thus  a  microcosmic  solar  system.  On 
the  other  hand,  others  are  content  to  assume  the  same 
central  positive  nucleus,  with  the  same  negative  elec- 
trons attracted  toward  the  central  sun  electrically,  but 
also  repelled  therefrom  by  some  independent  force 
taking  the  place  of  centrifugal  force.  Under  such 
assumptions  the  electron  satellites  will  not  describe 
orbits,  but  will  merely  group  themselves  statically  at 
appropriate  equilibrium  distances  around  their  sun, 
so  that,  if  disturbed,  they  will  pulsate  to  and  fro  in 
radial  straight  lines,  with  the  same  frequencies  as  the 
orbital  philosophers  predict.  These  two  concepts,  of  a 
dynamic  and  a  static  atom  respectively,  are  presented 
for  future  measurements  to  select  or  modify. 

The  presidential  address  in  Section  G — engineering — 
is  entitled  "Notes  on  Water-Power  Development,"  by 
Prof.  A.  H.  Gibson.  This  is  a  review  of  the  recent 
hydro-electric  development  in  various  countries  through- 
out the  world.  A  conclusion  would  be  that,  despite 
rapid  modern  developments,  there  remains  in  all  coun- 
tries a  lai-ge  amount  of  available  water  power  as  yet 
wasted.  Among  the  papers  on  electrical  subjects  was 
one  by  -John  Scott-Taggart,  on  "Two  New  Negative 
Resistance  Devices  for  Use  in  Wireless  Telegraphy." 
Both  are  electron  tubes,  operated  in  such  a  manner  as 
to  develop  negative  resistances,  equivalent  to  emfs., 
in  the  circuits  to  which  they  are  applied.  One  employs 
a  pair  of  triode  tubes  and  the  other  a  special  tetrode 
tube. 

Among  the  exhibits  was  a  "i-ecording  ultra-microm- 
eter," showTi  in  operation  by  J.  J.  Dowling.  It  consists 
essentially  of  a  triode  oscillator  connected  to  an  oscilla- 
tion circuit  of  condenser  and  inductance  in  one  of  the 
regular  systems  for  exciting  sustained  oscillations  of, 
say,  500  kilocycles  per  second.  The  plate  circuit  con- 
tains a  reflecting  galvanometer  ingeniously  adjusted  to 
give  a  zero  deflection  upon  a  steady  flow  of  plate  cur- 
rent. The  small  oscillation  condenser  is  adjusted  to 
give  resonant  oscillation  when  the  plates  are  separated 
by  an  air  gap  of  about  one-third  of  a  millimeter.  In 
such  a  condition  the  strength  of  current  in  the  plate 
circuit  varies  very  rapidly  as  the  capacitance  of  the  con- 
denser departs  from  the  value  of  resonant    excitation 
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.-^o  that  extraordinarily  minute  changes  in  the  air-gap 
distance  of  the  condenser,  such  as  a  millimicron,  become 
detectable  in  a  departure  of  the  galvanometer  index 
from  its  zero.  Various  applications  of  this  principle 
were  shown,  depending  upon  minute  changes  in  the  air 
gap  of  the  oscillatory  condenser.  It  is  stated  that  the 
decrease  in  weight  of  a  kilogram  mass  when  lifted  one 
meter  could  be  detected  in  this  way.  We  rarely  visualize 
to  our  mind's  eyes  the  reduction  of  gravitation  occur- 
ring between  table  level  and  floor  level. 

Another  interesting  exhibit,  applicable  to  electro- 
magnetic-wave analysis,  was  a  mechanical  device  by  W. 
L.  Balls  for  detecting  the  harmonics  in  a  complex  wave 
form.  A  number  of  threads,  actually  eighteen,  were 
strung  from  a  common  center,  fan-wise,  in  a  horizontal 
plane,  at  uniform  small  angular  distances,  each  ter- 
minating at  the  free  end  in  a  small  weight  hung  over 
a  pulley.  The  wave  form  to  be  analyzed  is  cut  out  in 
cardboard,  and  this  template  has  its  edge  smoothed 
with  wax.  The  smoothed  edge  is  then  advanced  under 
the  threads,  and  in  contact  with  them,  in  such  a  manner 
that  the  center  is  lifted  rhythmically,  as  shown  by  a 
mirror  and  long-range  light  spot.  The  template  has  to 
be  applied  by  trial  at  the  radial  distances  along  the 
threads,  to  reveal  the  fundamental  and  also  a  few  of  the 
lowest  harmonics.  The  method  avoids  the  use  of  arith- 
metic in  revealing  the  presence  of  such  harmonics,  but 
some  use  of  arithmetic  becomes  necessary  in  deter- 
mining the  amplitude  of  such  harmonics  as  may  be 
revealed. 

The  meetings,  which  lasted  from  Sept.  7  to  Sept.  14, 
were  well  attended,  the  total  registration  having  ex- 
ceeded 2,700,  which  is  the  largest  since  the  world  war. 
A  number  of  entertainments  were  provided  for  the 
visitors.  Among  these  was  a  reception  by  the  Mayor 
of  Edinburgh,  who  goes  by  the  title  of  the  Lord  Provost, 
at  the  Royal  Scottish  Museum,  which,  incidentally,  is 
second  only  to  the  British  Museum  at  London  in  wealth 
of  collections  and  in  the  attractiveness  of  their  display. 
The  Provost  and  officers  of  the  corporation,  in  their 
scarlet  robes,  receiving  a  long  line  of  guests  attended 
by  halberdiers,  against  a  background  of  classic  an- 
tiquities, might  well  revive  a  medieval  scene  but  for 
the  modern  attire  of  the  hand-shaking  oncomers. 

The  association  usually  meets  at  some  city  in  Great 
Britain,  but  meetings  have  been  held  in  Canada,  Aus- 
tralia and  South  Africa.  Invitations  to  hold  a  meeting 
are  entertained  two  years  in  advance,  in  order  to  enable 
adequate  preparations  to  be  made.  Rumor  has  it  that 
the  ninetieth  and  next  year's  meeting  is  to  be  held  in 
the  city  of  Hull. 

An  intei-esting  lecture  on  Einstein's  theory  of  relativ- 
ity was  given  by  Prof.  A.  S.  Eddington,  who  is  a  leading 
British  exponent  of  that  new  and  much-debated  philos- 
ophy. The  lecturer  briefly  reviewed  the  famous 
Michelson-Morley  experiment  and  accounted  for  its 
negative  result  by  the  contraction  of  the  length  of  a 
bar  held  in  the  direction  of  the  earth's  motion,  owing 
to  electronic  forces.  This  showed  that  length  is  not 
an  absolute  property  of  matter,  after  correcting  for  its 
temperature  and  pressure.  Length  and  distance  must 
be  acknowledged  to  be  relative  quantities,  strictly 
speaking;  i.e.,  relative  to  the  velocity  of  the  environ- 
ment. As  a  further  consequence  of  these  conditions, 
time  cannot  be  left  out  of  account  when  discussing 
space  relations.  Time  is  necessarily  involved,  in  a 
particular  way,  with  the  three  dimensions  of  space,  to 
make  up  a  four-dimensional  continuum.    This  led  to  the 


inference  of  non-Euclidian  geometry  in  control  of 
phenomena  near  matter.  In  the  absence  of  matter,  the 
phenomena  of  space  might  appear  to  belong  to  the 
classical  three-dimensional  geometry  of  Euclid,  but  in 
the  neighborhood  of  matter  space  underwent  a  pucker 
or  deformation  which  we  are  accustomed  to  interpret 
as  a  gravitational  field  of  force.  The  lecture  regarded 
the  astronomical  observations  obtained  during  the  solar 
eclipse  of  1919  as  virtually  supporting  the  conclusion 
that  in  the  neighborhood  of  the  sun  space  deviates 
slightly  from  the  Euclidian  type.  Further  corrobora- 
tion of  the  Einstein  relativity  theory  had  been  revealed 
in  the  otherwise  unexplained  progressive  motion  of  the 
line  of  apsides  in  the  orbit  of  the  planet  Mercury.  The 
theory  also  called  for  a  small  change  in  the  waves  of 
light  emitted  from  the  incandescent  surface  of  the  sun, 
as  compared  with  light  emitted  from  incandescent 
bodies  on  the  earth.  It  was  as  yet  doubtful  whether 
this  difference  had  been  detected  and  this  third  cor- 
roboration secured,  but,  at  least,  the  probability  of  its 
existence  appeared  to  be  increasing. 

At  the  close  of  the  lecture  a  few  remarks  were  made 
by  Professor  Kapteyn  from  the  astronomical  stand- 
point, and  by  Dr.  Oliver  Lodge  from  the  physicist's 
standpoint.  Professor  Kapteyn  pointed  out  the  difficul- 
ties which  the  ordinary  trained  mind  encounters  in 
apprehending  or  visualizing  the  Einstein  four-dimen- 
sional time-space,  but  he  considered  that  just  as 
Copernicus  had  laid  the  scientific  world  under  indebted- 
ness by  forcing  scientists  to  shift  their  viewpoint  of 
the  universe  from  the  geocentric  to  the  heliocentric 
basis,  so  Einstein  had  contributed  to  our  enlighten- 
ment by  shifting  the  concept  of  velocity  from  an 
absolute  to  a  relative  basis.  Dr.  Lodge  paid  tribute  to 
the  zeal  with  which  Professor  Eddington  had  made 
Einstein's  doctrines  generally  knowm  in  Great  Britain. 
He  regarded  the  ether  as  fixed  and  matter  as  having 
the  propei-tj"  of  motion  through  the  ether.  Neither 
Einstein  nor  Professor  Eddington  denied  the  existence 
of  the  ether ;  they  merely  deduced  certain  new  properties 
affecting  it.  While  he  believed  that  the  views  of  the 
physicists  and  the  astronomers  were  coming  to  differ 
less  and  less  from  those  of  Einstein  and  Eddington. 
there  were  still  outstanding  differences.  In  particular, 
geometrical  measurements  belonged  to  the  domain  of 
physics.  A.  E.  Kennelly. 

Paris,  France. 

[Dr.  Kennelly,  who  for  the  current  college  year  is 
on  leave  of  abs«»nce  from  Harvard  University  and  the 
Massachusetts  Institute  of  Technology,  is  serving  as  the 
first  e.xchange  professor  of  engineering  subjects  to 
France. — Editors.  ] 


Arc  Rupture  in  Magrnetic  Blowout  Switches 
To  the  Editor.^  of  the  Ei,ectric.\l  World: 

In  my  article  on  "Arc  Rupture  in  Magnetic  Blowout 
Switches,"  published  in  the  Sept.  3  issue  of  the  Elec- 
trical World,  page  461,  I  note  a  number  of  typo- 
graphical errors.  The  curve  shown  for  Fig.  3  should 
have  accompanied  the  caption  for  Fig.  7  and  vice  versa. 
The  caption  for  Fig.  5  should  have  read  "in  Figs.  4  and 
6,"  instead  of  "in  Figs.  3  and  4."  This  interchange  of 
illustrations  is  unfortunate  as  it  confuses  the  subject 
matter.  Also  there  are  two  "Fig.  7s"  in  the  article 
as  published.  O.  H.  Eschholz. 

Material  and  Process  Engineering  Department. 
Westinghouse  Electric  &   Manufacturing  Company. 

East  Pittsburgh,  Pa. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Paralleling  Three-Wire  Direct-Current 
Generators 

THE  protection  of  three-wire  double-voltage  gen- 
erators involves  factors  which  may  be  best  under- 
stood by  consideration  of  the  special  features  of  this 
class  of  apparatus  which  differentiate  it  from  the 
ordinary  two-wire    generator.     It    is    characteristic    of 
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INTERLOCKED  CIRCUIT  BREAKER  INSERTED  BETWEEN  BRUSHE^ 
AND  EQUALIZER  BUSES 

this  type  of  generator  that  its  field  winding  must  be 
compounded  from  both  positive  and  negative  leads; 
hence  when  operated  in  parallel  two  equalizer  connec- 
tions are  required,  thus  making  a  total  of  five  main 
buses  connecting  each  generator.  The.se  connections 
are  indicated  in  the  accompanying  diagram. 

To  provide  adequate  protection  the  circuit  breakers 
must  be  connected  between  the  machine  brushes  and 
the  equalizers  in  order  that  its  tripping  elements  may 
be  actuated  by  the  full  armature  current  and  thus  ful- 
fill the  functions  of  the  device.  The  two  single-pole 
breakers  on  the  positive  and  negative  leads  must  be 
interlocked ;  otherwise  should  only  one  breaker  open 
the  compensator  for  deriving  the  neutral  would  have 
to  carrj'  the  full  armature  current  and  would  probably 
be  damaged.  If  placed  between  the  series  field  and  the 
busbars  the  device  should  be  actuated  by  a  current 
sometimes  greater  and  at  other  times  less  than  the 
armature  current,  depending  upon  the  direction  upon 
which  the  equalizing  current  is  being  exchanged  between 
the  machines.  The  eciualizers  are  at  the  full  terminal 
potential,  and  unless  the  voltage  of  an  incoming  ma- 
chine is  fully  built  up  before  it  is  paralleled  with  the 
machine  i-unning  a  violent  short  circuit  is  likely  to 
occur  in  the  armature  of  the  incoming  machine.  For 
this  reason  switching  equipments  should  be  such  that 
the  series  field  will  be  thrown  in  circuit  before  a  gen- 
erator is  paralleled. 

Owing  to  the  fact  that  unusual  care  must  be  exercised 


when  paralleling  three-wire  direct-current  generators 
it  is  advisable  that  a  voltmeter  be  connected  as  showm 
in  the  diagram  to  reduce  the  likelihood  of  any  accident. 
When  paralleling,  as  already  mentioned,  the  series  fields 
of  the  incoming  machines  are  connected  first,  then  the 
two  single-pole  breakers  are  closed  one  at  a  time.  By 
connecting  a  double-reading  voltmeter  (i.e.,  a  meter 
with  a  zero  center)  across  the  last  circuit  breaker  an 
indication  would  be  obtained  if  any  short  circuit  existed 
on  the  incoming  machine,  also  if  the  voltage  of  this 
machine  was  too  high  or  too  low  for  paralleling.  In 
connection  with  this  voltmeter  connection  if  a  double- 
pole,  double-throw  switch  is  inserted  in  the  voltmeter 
circuit  and  connected  through  three  voltmeter  plugs, 
a  very  good  ground  detector  is  afforded. 

R.  H.   N.  LOCKYER. 
Bonnington   Falls,   British   Columbia. 


Graphic  Records  Show  How  Work  of 
Setting  Poles  Is  Progressing 

TO  SEE  clearly  at  all  times  how  the  work  of  setting 
poles  is  keeping  up  with  the  number  of  orders  on 
hand,  graphic  curve  sheets  are  plotted  from  the  weekly 
records  of  the  Worcester  (Mass.)  Electric  Light  Com- 
pany. These  curves  show  the  number  of  incompleted 
orders  on  hand  for  setting  poles.  If  the  curves  rise  at 
too  great  a  rate,  it  shows  that  the  forces  are  not  able  to 
handle  the  jobs  fast  enough.  The  forces  are  then  in- 
creased or  men  are  taken  off  other  jobs  to  help  in  catch- 
ing up  with  the  work.  Three  curves  are  plotted,  to  show 
the  total  number  of  poles,  the  poles  to  be  set  for  new 
services  and  the  poles  for  other  uses  respectively. 

Curves  nf  this  sort  have  proved  a  valuable  aid  to  the 
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management  of  the  distribution  department  in  this 
company.  (Jther  examples  have  been  given  in  previous 
issues  of  the  Electrical  World. 

George  M.  Hardy. 
Worcester  Electric  Light  Co.,  Superintendent. 

Worcester,  Mass. 
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Kiiiiniiig  a  Long  Span  Wire  Over 
Rough  Water 

WHERE  it  is  necessary  to  maintain  wire  communi- 
cation over  a  stormy  channel  having  strong  cur- 
rents and  a  rocky  bottom,  elevated  span  wires  must  be 
utilized  instead  of  submarine  cables.  The  maintenance 
of  wire  communication  between  Tatoosh  Island  and 
Cape  Flattery  pre.sents  one  of  the  most  difficult  prob- 
lems of  this  kind.  The  distance  from  the  island  to  the 
mainland  is  about  three-quarters  of  a  mile.  As  the 
channel  has  extremely  strong  currents,  and  as  high 
winds  prevail  during  the  winter  and  the  bottom  is  rocky, 
any  attempt  to  run  a  cable  on  the  bottom  would  result 
in  its  chafing  through  within  a  short  time. 

In  stringing  the  span,  allowance  for  high  tide  and  high 
masts  must  be  made  so  as  to  permit  a  vessel  to  pass 
beneath  the  wii-e.  Even  if  the  land  is  sufficiently  high, 
some  form  of  tower  is  necessary  as  a  support.  The  wire 
must  be  heavily  galvanized  to  prevent  corrosion  from  the 
.salt  air.  For  long  spans,  as  at  Tatoosh,  the  towers 
should  be  of  steel  -securely  bolted  to  heavy  concrete 
foundations.  There  is  a  grooved  porcelain  insulator 
block  on  the  top  over  which  the  wire  is  led.  Directly 
in  line  and  to  the  rear  a  heavy  concrete  anchor  is  placed 
to  carry  the  weight  of  the  span.  This  is  accomplished 
by  means  of  a  galvanized  chain  shackled  to  the  eyebolt 
in  the  anchor  and  connected  to  the  wire  through  an 
electrose  or  other  heavy  strain  insulator. 

The  running  of  the  wire  presents  no  great  diffi- 
culty under  circumstances  where  the  bottom  is  smooth 
enough  to  permit  direct  hauling  or  laying,  but  at 
Tatoosh  the  bottom  is  so  rocky  that  the  wire  has  never 
touched  bottom  without  being  lost.  The  problem  then 
is  to  get  the  wire  across  three-quarters  of  a  mile  of 
stormy  cross  currents  without  touching  bottom.  This 
is  accomplished  by  means  of  empty  5-gal.  oil  cans. 

First  all  towers  and  anchor  supports  are  placed  in 
readiness.  The  span  wire  itself  is  on  a  reel  in  the  rear 
of  the  Cape  Flattery  anchor,  and  the  reel  has  a  power- 
ful brake  to  prevent  the  wire  taking  charge.  An  eye 
is  spliced  in  the  free  end  of  the  wire.  A  power  boat 
is  in  readiness  off  shore  with  a  fifteen-thread  dry  manila 
line  coiled  free  for  running.  The  line  must  be  dry  and 
new  enough  to  float  and  long  enough  to  bridge  the 
channel.  When  everything  is  in  readiness  the  power 
boat  runs  close  to  the  cape  and  passes  the  manila  line 
ashore  by  means  of  a  heaving  line.  This  is  quickly  and 
securely  fastened  to  the  eye  in  the  end  of  the  span  wire. 
The  boat  now  proceeds  at  full  speed  across  the  chan- 
nel, paying  out  the  manila  line  but  keeping  a  fair  strain 
on  it.  The  brake  on  the  reel  is  kept  set  and  no  wire  is 
allowed  to  run  out  at  this  time.  While  this  line  is 
being  run  another  fifteen-thread  manila  line  is  passed 
from  the  island  to  a  rowboat  anchored  off  in  water  suffi- 
ciently deep  for  the  power  boat  to  maneuver  in.  The 
power  boat  runs  alongside  this  small  boat  and  the  two 
lines  are  fastened  together. 

The  island  end  of  the  manila  line  is  now  run  through 
a  snatch  block  on  the  top  of  the  tower.  A  small  boat 
with  an  Indian  boatman  has  in  the  meantime  been 
anchored  near  the  cape  end  of  the  line  about  80  ft.  from 
shore  and  directly  under  the  manila  line  which  passes 
through  a  fair  lead  large  enough  to  take  the  eye  splice. 
This  boat  has  about  twelve  empty  5-gal  oil  cans  which 
are  securely  sealed.  The  island  end  of  the  line  is 
manned  by  eight  men,  and  at  a  signal  from  shore  they 
heave  it  in  through  the  snatch  block  on  the  top  of  the 


lower.  As  the  eye  splice  passes  through  the  fair  lead 
the  Indian  in  the  boat  securely  fastens  on  a  5-gal.  can. 
Other  cans  are  fastened  approximately  everj'  400  ft. 
These  cans  keep  the  wire  on  the  surface  or  near  the 
surface  and  prevent  it  being  cut  by  the  jagged  rocks 
on  the  bottom.  A  fair  strain  is  kept  on  the  wire  by 
the  reel  brake.  During  the  running  of  the  wire  the 
power  boat  patrols  to  clear  any  obstruction  and  to  warn 
any  approaching  boats  to  keep  clear.  Signals  are 
arranged  to  enable  the  hauling  party  on  the  island  to 
call  for  more  slack  or  more  strain.  After  the  eye  splice 
is  hauled  through  the  snatch  block  in  the  top  of  the 
island  tower  enough  wire  is  taken  through  to  provide 
sufficient  end  for  splicing  and  the  reel  tender  holds  fast. 

The  reel  end  is  spliced  into  the  insulator  by  means  of 
a  large  thimble.  This  thimble  is  attached  to  the  insu- 
lator, which  is  held  by  the  chain,  and  the  chain  is  in 
turn  shackled  to  the  ring  bolt  in  the  anchor.  This 
splice  is  very  important.  The  end  of  the  wire  is  passed 
through  the  thimble  and  wound  back  on  its  own  part 
for  a  distance  of  at  least  2  ft.,  using  a  long  open  roll. 
The  wire  is  then  bent  back  on  itself  without  too  short 
a  nip  and  wound  down  until  the  thimble  is  reached. 
The  end  is  run  through  the  thimble  in  the  opposite 
direction  to  the  first  tuck  and  the  operation  repeated 
until  there  are  four  parts  of  wire  in  the  thimble  and 
the  end  wound  down  and  secured  at  the  top. 

The  whole  splice  must  now  be  securely  taped  over  with 
friction  tape.  On  top  of  this  it  receives  several  coats 
of  white  lead,  zinc  and  oil  paint  as  a  protection  against 
corrosion.  This  splice  completed,  the  other  end  is 
hauled  in  by  means  of  two  pairs  of  lineman's  "come- 
alongs."  When  the  proper  strain  is  placed  upon  the 
wire  it  is  spliced  in  a  similar  manner  to  the  .<hore  end. 
The  strain  is  measured  by  means  of  a  spring  tension 
indicator,  or,  better  yet,  by  the  amount  of  sag.  Both 
ends  of  the  span  being  fast  the  aerial  wire  is  spliced 
thereto  at  each  end.  Frank  Luckel, 

Lieutenant  Commander,  U.  S.  N. 

Navy  Yard,  Puget  Sound,  Wash. 


Boltless  Clamp  for  Guy  Wire;* 

A  ONE-PIECE  boltless  guy  clamp  is  now  coming  into 
use  by  a  number  of  central  stations  for  guying 
poles,  splicing  messenger  wires,  etc.,  in  the  same  way 
that  the  ordinary  three-bolt  clamp  is  used.  The  Postal 
Telegraph  Company  has  had  several  thousands  of  these 
clamps  in  service  for  about  a  year,  giving  them  a 
thorough  practical  test.  The  particular  features  of  the 
clamp  are  that  it  can  be  applied  in  less  time  than  is 
required  for  a  three-bolt  clamp  and  once  it  is  put  into 
service  it  will  hold  the  guy  wire  without  slipping  up 
to  the  full  bi-eaking  strength  of  the  wire.  Only  two  or 
three  minutes  is  required  for  attaching  the  clamp. 
The  wire   is   woven    around    the   projections   on    the 


GUY-WIRE  Cb.\MP  REQUIRES  NO  BOLTS 

clamp  as  shown  in  the  accompanying  illustration,  and 
when  the  tension  is  put  upon  the  line  the  wire  is  tight- 
ened in  the  clamp  and  cainiot  slip  or  come  off  the  clamp. 
A  tool  in  the  shape  of  a  wrench  is  used  for  applying 
the  clamp  when  the  wire  is  under  tension. 
Shull  Boltless  Clamp  Corporation,  F.  G.  Shull. 

Niagara  Falls,  N.  V.  President. 
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Electric  Furnace  Gives  Excellent  Results 
in  Bluing  Metal 

BLUING  metallic  parts  by  heating  is  an  art  to  which 
the  accurate  control  of  electric  heating  has  been 
successfully  applied  in  an  experimental  furnace  recently 
built.  In  such  work  a  temperature  varying  not  over 
5  deg.  Fahr.  must  be  maintained  in  all  pai'ts  of  the  oven 
where  the  work  is  placed.  It  is  necessaiy  to  place  the 
work  in  the  oven  at  a  moderate  temperature  and  raise 
the  whole  slowly  up  to  the  bluing  point.  The  tempera- 
ture must  then  be  held  constant  during  a  certain  period 
of  time.     About  .590  dep".  Fahr.  is  used  for  most  work. 


^  eoo 


drum  which  caused  a  rather  large  temperature  gradient 
from  back  to  front  in  the  oven.  A  redistribution  of 
the  heating  elements  failed  to  overcome  the  difficulty 
mainly  because  when  the  current  was  off  the  loss  was 
still  present.  The  logical  solution  seemed  to  be  separate 
units  which  should  be  run  continually  and  compensate 
at  all  times  for  this  heat  loss.  Units  of  4-kw.  capacity 
were  consequently  installed  and  operated  continually  in 
conjunction  with  the  16-kw.  units  originally  installed. 
This  gave  the  desii-ed  results,  as  will  be  seen  by  a  study 
of  the  chart. 

A  variety  of  work  has  been  tried  on  this  experimental 
oven.    It  is  firmly  believed  that  from  experience  a  heat 
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With  gas  fuel  the  temperature  as  measured  was  held 
at  650  deg.  Fahr.  The  same  results  are  obtainable  in 
the  electric  furnace  with  a  lower  average  temperature. 
One  reason  for  this  is  that  no  ventilation  is  re(!uired 
and  therefore  heating  is  more  uniform  than  in  the  gas- 
fired  furnace  and  there  are  no  cold  spots  of  which  the 
temperature  must  be  raised  by  raising  the  average 
temi)erature. 

A  bone  charge  to  give  off  smoke  for  the  bluing 
process  is  placed  in  the  bluing  drum  after  the  furnace 
has  been  brought  up  to  a  temperature  of  450  deg.  to 
•500  deg.  Fahr.  After  this  smokes  freely  the  rack  is 
placed  in  a  rotating  drum  and  allowed  to  roll  about 
in  the  bottom.  It  was  firmly  believed  that  by  means 
of  an  electric  furnace  a  great  many  of  the  variable 
factors  met  with  in  the  gas  furnace  could  be  done  awav 
with  and  a  standard  cycle  of  operation  for  each  type 
and  size  of  work  established  which  could  be  repeated 
day  in  and  day  out. 

The  experimental  furnace  consists  of  an  American 
Gas  Furnace  Company  drum  mounted  in  a  Crawford 
sectional  oven  having  heavily  insulated  walls.  General 
EHectric  heating  units  were  placed  in  the  bottom  of  the 
furnace  directly  beneath  the  drum.  There  is  a  General 
Electric  control  panel  equipped  with  a  Leeds  &  Northrup 
potentiometer  control.  Three  thermocouples  allow  the 
temperature  of  both  the  front  and  rear  of  the  drum  as 
well  as  the  temperature  directly  above  the  heating 
units  to  be  read  at  will.  Various  controls  were  tried 
and  the  one-point  control  from  the  thermocouple  at  the 
heating  units  was  found  most  desirable. 

The  two  drum  thermocouples  were  first  placed  in  a 
hollow  steel  shaft  extending  through  the  drum,  but 
they  were  found  to  register  the  work  temperature 
inaccurately  owing  to  the  slow  absorption  of  heat  by  the 
shaft  and  the  slow  falling  off  of  temperature  when  the 
heat  dropped.  This  objection  was  rectified  by  suspend- 
ing the  thermocouples  along  the  top  of  the  drum  where 
they  were  fully  exposed. 

The  first  trials  showed  that  there  was  a  loss  of  heat 
through    the    front   of   the   oven    around    the    rotating 


cycle  can  be  determined  which  may  be  repeated  without 
fail. 

Bakes  have  been  run  at  the  rate  of  only  two  per  day. 
The  oven  requires  30  kw-hr.  for  heating  up  from  cold, 
but  will  turn  out  a  five-hour  bake  of  50  lb.  to  100  lb. 
with  an  additional  consumption  of  20  kw.-hr.  to  25 
kw.-hr. 

This  thermal  efficiency  of  the  oven  can  be  greatly 
improved  and  the  consumption  of  power  energj'  reduced 
to  a  point  where  it  can  compete  with  gas.  The  economy, 
how'ever,  is  of  secondary  importance  so  long  as  suc- 
cessful bluing  can  be  assured.  Certain  it  is  that  the 
variable  factors  have  been  cut  to  a  minimum  and 
experiments  point  to  a  fair  higher  average  of  suc- 
cessful work  being  done  than  ever  before. 
Hartford  Electric  Light  Company.       H.  W.  Derry. 

Hartford.  Conn.  Power  Engineer. 


/These  slofs  fff-  over  staples^ 


Double  Hasp  Allows  Separate  Locks  for 
Joint  Property 

WHEN  a  transformer  or  meter  house  is  installed  on 
the  property  of  an  industrial  consumer  it  fre- 
quently happens  that  the  consumer  wants  a  key  to  it. 
If  the  utility  has  a  standard  lock  for  transformer  houses 
and  the  consumer  has  a  line  of  standard  locks  for  the 

different 
departments, 
friction  is 
liable  to  de- 
velop over  the 
question  as  to 
whose  lock 
shall  go  on 
the  door.     To 

overcome  this  an  Eastern  utility  uses  a  home-made 
double  hasp.  It  consists  of  the  ordinary  hasp  with  a 
slot  cut  in  what  is  normally  the  stationary  side,  as 
shown  in  the  illustration.  In  this  way  each  party  puts 
on  his  own  lock,  two  staples  being  provided,  and  since 


EACH  SLOT  IS   SLIPPED  OVER  A   STAPLE 
AND  A  PADLOCK  IS  INSERTED 
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one  lock  is  always  in  place  the  hasp  is  held  in  the  same 
way  as  if  it  were  fastened  with  screws  on  the  locked 
side.  When  used  with  double  doors  one  staple  is  placed 
in  each  door,  bringing  the  hinge  over  the  crack  between 
them.  With  a  single  door  one  staple  is  placed  in  the 
jamb  and  the  other  in  the  door.  D.  A.  McNuLTY. 

Waterbury,  Conn. 


Wires  K«'|»t  from  Twisting  When 
Pulling  in  Conduit 

WHEN  running  a  large  numbei-  of  small  wires 
through  conduit  it  is  often  difficult  to  keep  them 
from  twisting  and  crossing  inside  the  pipe.  In  order 
to  keep  the  wires  straight  under  such  conditions  the 
writer  makes  use  of  a  fiber  guide  through  which  the 
wires  are  fed  at  the  entrance  to  the  conduit.  This  guide 
consists  of  a  piece  of  fiber  about  }  in.  thick  in  which 
holes  slightly  larger  than  the  size  of  wire  to  be  run  are 
•  drilled.  There  is  one  hole  for  each  wire.  The  wires 
are  passed  through  the  holes  and  then  twisted  together 
and  pulled  thi-ough  the  conduit.  The  fiber  guide  is 
held  a  little  distance  away  from  the  conduit  if  the 
number  of  wires  is  great  compared  with  the  size  of  the 
conduit  so  that  the  wires  will  not  enter  at  a  shai-p 
angle.  As  the  wires  are  pulled  they  are  kept  separate 
as  they  enter  the  guide,  all  twists  and  tangles  being 
taken  out  before  they  reach  the  guide.  With  this  ar- 
rangement about  the  only  difficulty  that  can  be  experi 
enced  is  that  the  whole  mass  of  wires  may  twist  spirally. 
New  York,  N.  Y.  W.  A.  Harris. 


Motor  Housing  Prevents  Dust  Collection 
and  Improves  Ventilation 

PKOPER  ventilation  and  elimination  of  dust  become 
veiT  important  factors  in  the  operation  of  large 
heavy-duty  motors  such  as  are  found  in  sawmills  and 
other  dusty  places.  The  illustration  shows  a  400-hp., 
900-r.p.m.  motor  directly  connected  to  an  edger  in  the 
mill  of  the  Inman  Poulsen  Lumber  Company  at  Port- 
land, Ore.  An  airtight,  sheet-iron  housing  has  been 
placed  on  each  end  of  the  motor,  and  each  of  these  hous- 
ings is  tapped  by  an  8-in.  pipe  leading  to  the  outside  of 


ONLY  CLEAN,   COOL  AIR  PASSES   THROVGH   THIS   MOTOR 

the  building.  The  housing  keeps  all  dust  away  from 
the  motor,  and  the  fan  blades  on  the  rotor  cause  a  cir- 
culation of  cool,  clean  air  through  it.  Sliding  doors 
are  provided  in  each  housing  opposite  the  bearings  on 
motor  for  oiling  and  inspection.         W.  C.  Heston, 

Industrial  Engineer. 
Portland    (Ore.'l    Railway.   Light  &    Power  Company. 


Loud  Telephone  Signal  for  Mill 
and  Factory 

IN  MANY  places  in  mill  and  factory  difficulty  is  ex- 
perienced in  hearing  the  telephone  bell,  due  to  noise, 
distance  from  the  instrument,  etc.  Since  the  ordinar>- 
extension  bell  often  proves  unsatisfactory,  a  simple  ar- 
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LOUD  SIGNAL  ATTACHMENT  FOR  TELEPHONE  IN  A  NOISY  PLANT 
Left — Relay  mounted  in  telephone  box.     Right — Transformer  for 
reducing  voltage  on  bell  and  signal  lamp.     The  laminated  core  has 
a  cross  section  0.4  deep  by  1  in.  wide.     Wiring  is  as  follows: 

Primary 
Turns  .Size  Wire  V.iit- 

2.200  40  no 


rangement  is  here  shown  that  solves  the  difficulty  and 
also  insures  continuous  alarm  until  the  call  is 
answered  and  the  signal  reset. 

A  wood  block  a  about  1,?  in.  by  3]  in.  in  size  is 
slotted  ( {'.z  in.  wide)  as  shown  in  the  cut.  A  piece  of 
l-in.  fiber  h  is  formed  with  a  piece  of  thin  sheet  steel 
f  extending  upward  so  that  the  vibrating  bell  clapper 
will  strike  it  (one  bell  having  been  removed*.  The 
latch  d  is  made  of  :J-in.  square  or  round  copper  or  brass 
with  the  end  (j  insulated  to  serve  as  a  resetting  handle. 
At  e  and  /  are  copper  or  brass  pins  extending  through 
the  wood  block  and  slot  and  serving  as  contacts  to  which 
the  line  is  attached.  An  ordinary  house  bell  in  combi- 
nation with  a  signal  lamp  has  been  found  very  satisfac- 
tory for  connecting  to  the  other  end  of  the  circuit  to 
give  the  alarm. 

An  easily  and  cheaply  made  transformer  to  operate 
the  bell  from  a  110-volt  circuit  is  shown  at  the  right. 
The  iron  is  cut  in  strips  1  in.  by  12  in.  in  size  and  the 
coils  are  wound  directly  on  the  iron,  the  ends  being  then 
turned  back  and  lapped  as  shown  in  the  drawing. 
Truscon  Steel  Company.  R.  H.  POOL, 

Youngstown.  Ohio.     Assistant  Electrical  Engineer. 


Open  W  iring  Permits  Quick  Relocition 
of  Factory  Lamps 

To  ENABLE  lamps  to  be  easily  relocated  in  the 
factory  and  offices  of  the  American  Bosch  Magneto 
Corporation,  Springfield,  Mass.,  the  open  type  of  wir- 
ing illustrated  herewith  is  used.  The  circuits  are  of 
No.  12  copper,  insulated  with  fire-resistant  covering, 
and  carried  by  porcelain  cleats  supported  by  two  parallel 
No.  10  steel  messenger  wires  fastened  to  beam  clamps 
at  intermediate  points  and  to  eyebolts  at  the  ends  of 
spans.  Two  parallel  steel  guard  wires  are  also  run  just 
below  the  conductors.  The  intermediate  attachments  of 
the  messenger  wires  are  11  in.  wide  Viy  i  in.  thick  and 
are  bent  at  the  ends  to  clamp  the  steel  wires  in  position. 
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The  tops  of  the  porcelain  cleats  are  capped  by  ^-in.  x 
24-in.  X  i-in.  flat  bars,  and  the  strain  terminals  at  the 
ends  of  the  spans  are  fastened  to  2i-in.  x  2i-in. 
X  1.4-in.  angles  by  four  ;;-in.  eyebolts.  Attachment  to 
the  concrete  beams  is  by  j-in.  bolts  seated  in  slots  pro- 


POSmOK   OF  LAMPS  EASILY  CHAX(;f;yi  dX    THIS   WIRING 

vided  in  the  lower  beam  surface.     Spans  8  ft.  to  10  ft. 

long  are  easily  installed,  and  the  relocation  of  taps  for 

lamps  or  drop  services  is  a  matter  of  a  few  moments. 

Boston,  Mass.       Field  Editor  Electrical  World. 


Conditions  that  Should  Be  Watched  When 
Dipping  and  Baking  Armatures 

OBSERVATIONS  on  armature  dipping  and  baking 
made  by  E.  C.  Parham  in  the  July  16  issue  of  the 
Electrical  World  prompt  the  writer  to  bring  out  a  few 
points  aimed  at  preventing  wrong  conclusions  from 
some  of  the  results  recorded.  It  is  true  that  satisfactory 
results  can  be  obtained  without  careful  checking  to 
maintain  constant  baking  temperatures,  definite  specific 
gravity  and  unifomi  length  of  bake,  but  to  get  the  best 
results  these  points  must  be  watched.  All  the  advan- 
tages claimed  are  true,  especially  where  old  armatures 
are  being  overhauled. 

The  statement  that  the  amount  of  ventilation  did  not 
affect  the  length  of  time  required  to  brini?  an  armature 
to  a  definite  resistance  may  be  taken  as  an  argument 
that  a  good  supply  of  air  is  not  required.  This,  however, 
i.s  not  the  case,  since  the  better  grades  of  insulating 
varnish  depend  upon  oxidation  for  drying  and  this  can 
only  be  accomplished  by  having  a  good  circulation  of  air. 
The  length  of  time  required  to  bring  the  insulation  to  a 
definite  value  does  not  depend  entirely  on  the  drying  of 
the  varnish,  but  rather  on  driving  off  the  moisture 
and  solvent  and  slight  natural  ventilation  will  do  this. 

Insulating  varnish  in  itself  has  a  rather  high 
resi.stance,  so  it  is  readily  seen  that  the  recjuired  resist- 
ance may  be  obtained  without  the  varnish  drying  to  the 
de.sired  degree. 

The  conclusion.s  might  be  drawn  from  the  results 
obtained  with  different  temperatures  that  a  low  one  will 
dry  out  an  armature  just  as  well  and  as  quickly  as  a 
higher  one.  The  results  which  seem  to  indicate  such  a 
condition  can  be  explained  by  the  effect  of  temperature 
on  insulation  resistance.  Insulation  resistance  is  very 
sensitive  as  regards  temperature,  and  an  armature  may 
be  drier  at  a  high  temperature  with  a  low  resistance 
than  with  a  higher  resistance  at  a  lower  temperature. 
No  doubt  the  armatures  at  the  higher  temperature  were 
drier  for  the  same  length  of  bake  than  the  others, 
although  the  resistance  was  lower.  The  same  is  true  in 
the  case  of  transferring  armatures  to  a  higher  tempera- 
ture oven,  for  as  the  temperature  of  the  armatures  rose 
the  in.sulation  resistance  fell.  This  great  change  in 
insulation  resistance  with  temperature  can  best  be  illus- 


trated by  taking  the  insulation  resistance  hot,  and  again 
after  the  armature  has  reached  room  temperature.  The 
writer  recently  observed  an  armature  having  an  insula- 
tion resistance  of  1  megohm  to  2  megohms  at  approxi- 
mately no  deg.  C.  which  increased  in  resistance  to 
about  2. .500  megohms  when  cooled  to  room  temperature. 

It  is  difficult  to  determine  just  how  dry  an  armature 
should  be  before  dipping.  Any  moisture  remaining  is 
driven  off  much  more  slowly  after  the  armature  is 
clipped,  and  consequently  if  an  armature  is  dipped  before 
it  is  sufficiently  dry,  enough  moisture  may  be  trapped  in 
the  armature  to  give  trouble  if  concentrated  at  one 
point.  For  this  reason  baking  out  the  armature  thor- 
oughly before  dipping  is  advisable. 

From  the  points  brought  out  it  is  clearly  seen  that  Ic 
obtain  the  best  product  the  condition  of  the  armature 
before  dipping,  the  temperature  of  baking,  the  specific 
gravity  of  the  varnish,  the  circulation  of  air  and  the 
length  of  baking  must  be  watched;  but  a  considerable 
range  may  be  allowed  and  good  results  still  be  obtained. 
That  dipping  and  baking  will  take  a  prominent  place  in 
the  maintenance  of  railway  motors  in  the  future  is 
assured,  as  all  companies  that  have  given  the  process  a 
trial  are  convinced  that  it  pays.  I.  B.  Steifel, 

Railway  and  Motor  Engineering  Department. 
Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 


Over  Six  Hundred  Armatures  Stored  in 
Small  Space 

To  STORE  compactly  and  yet  accessibly  the  arma- 
tures of  small  motors  of  automobile  lighting  sets 
the  New  Haven  (Conn.)  Electric  Company  uses  the 
home-made  rack  of  which  a  section  is  shown  in  the 
accompanying  illustration.  The  rack  is  built  of  Mn. 
pine  strips  in  which  holes  H  in.  in  diameter  were  drille  1 
near  the  edges  on  each  side  of  the  strip.  The  stock 
between  the  outer  edge  of  each  hole  and  the  edge  of  the 
wooden  strip  was  then  sawed  away  on  an  angle  of  about 
15  deg.  from  the  horizontal,  forming  a  series  of  slots 
with  circular  backs  and  bottoms  about  1  ■  •  in.  deep  and 
23  in.  apart  by  vertical  center-to-center  measurement. 


RACK    12  FT.   J.<>Nf;  AND  7   FT.    III(;iI    HOLDS   784   ARMATI'RES 

The  rack  strips  of  J-in.  stock  are  .set  parallel  6*  in. 
apart  horizontally.  In  a  space  12  ft.  long  and  7  ft.  high, 
using  a  double  rack  (front  and  rear)  the  company 
stores  784  armatures,  every  one  within  easy  reach  of  a 
per.son  of  ordinary  height  when  standing  on  the  floor. 
Boston,  Mps.".      Field  Editor  Electrical  World. 
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Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies.  Advertising, 
Selling  and  Service  Methods 


Boston  Edison  Abandons  Merchandisin": 
WluTo  Dealers  Are  Competent 

THE  BOSTON  Edison  Company  has  taken  still 
another  step  in  the  development  of  closer  co- 
operation between  the  central  station  company  and 
the  contractor-dealer.     The  new  policy  embodies  noth- 


KDSTON   KDISON  COMPANY'S  OFFICE  AM)  CONTRACTOR   DKALKK's 
STORE    SIDE    BY   SIDE   IN    WINCHESTER 

ing  less  than  the  withdrawal  of  the  company  from 
the  direct  sale  of  electrical  merchandise  in  territory 
where  the  nearby  contractor-dealer  shows  himself  com- 
petent to  promote  appliance  sales  enthusiastically  and 
efficiently.  With  it  goes  all  of  the. company's  influence 
to  advance  the  sale  of  electrical  products. 

About  six  months  ago  the  company  decided  to  see 
what  could  be  done  in  the  Boston  Edison  territory  to 
get  more  contractors  to  sell  appliances  and  work  on  the 
so-called  fixed-schedule  house-wiring  business.  The 
lirst  actual  step  toward  turning  over  appliance  business 
to  contractors  has  been  taken  in  the  town  of  Winchester. 
8  miles  north  of  Boston.  An  electrical  contractor,  E.  B. 
Sanderson,  opened  a  fine  appliance  store  next  door  to 
the  Edison  company's  Northern  District  office.  No 
appliances  are  displayed  in  the  Edison  company's 
office  in  view  of  the  fact  that  the  dontractor-dealer's 
store  is  next  door,  but  iiuiuiries  for  appliances  are  cour- 
teously referred  to  the  contractor-dealer. 

Winchester  had  been  selected  as  the  first  town  be- 
cause this  contractor  proved  his  ability,  efficiency  and 
reliability  as  a  business  man  who  was  willing  to  co- 
operate with  the  company.  Fifteen  years  ago  he  was 
what  is  generally  termed  a  small  contractor,  but  he 
established  a  reputation  for  constructive  co-operating. 
Eight  years  or  more  ago,  when  the  company  through  its 
sales  department  established  a  definite  schedule  for 
house  wiring.  Mr.  Sanderson  was  quick  to  see  its  pos- 
sibilities. 


He  went  after  the  house-wiring  business  energeti- 
cally, though  at  the  time  many  other  electrical  con- 
tractors felt  that  they  couldn't  afford  to  do  wiring  on 
the  Boston  Edison  schedule.  Mr.  Sanderson  has  made 
money  on  the  so-called  Edison  contract,  and  today  he  has 
between  forty  and  fifty  men  working  on  house  wiring. 
-Xegotiations  are  under  way  for  similar  co-operation 
with  the  shops  of  other  electrical  contractors  in  other 
sections  of  the  more  than  600  square  miles  of  territory 
ihat  the  Boston  Edison  Company  serves. 

Contrast  of  Old  and  iNew  Make*. 
Interesting  Window  Feature 

CONTRASTING  modern  electrical  equipment  with 
similar  apparatus  of  ob.solete  type  affords  the 
lentral-station  company  many  good  opportunities  for 
window  trims  or  salesroom  exhibits  which  will  bring 
home  to  customers  and  the  public  the  rapid  strides 
that  have  been  made  in  the  development  of  the  elec- 
trical art  and  what  it  means  to  the  public  welfare. 
The  first  dynamo  operated  in  Louisville.  Ky..  wa,-; 
recently  used  in  an  interesting  display  of  this  kind  in 
the  office  of  the 
Louisville  Gas 
&  Electric  Com- 
pany, linked  with 
the  portraits 
of  Thomas  A. 
Edison  and  Col. 
H.  JL  Byllesby. 
The  same  thing 
has  been  done 
effectively  where 
the  utility  com- 
pany has  bor- 
rowed the  oldest 
washing  machine 
in  town  and  dis- 
played it  in  con- 
trast with  the 
latest  model,  a 
prominent  card 
telling  what  Mrs. 
Brown  thinks  of  this  old  machine  of  hers.  Similar  dis- 
plays can  be  made  with  old  and  new  lighting  fixtures, 
electric  signs,  flatirons,  motors,  switches  or  any  other 
piece  of  apparatus  that  offers  a  spectacular  comparison. 


TYPE  OK  DISPLAY  WHICH  DEPICTS 
PROGRESS  OF  ELECTRICAL  ART 


Columbia  Offers  Clourse  in  Study  of 
Electriciil  Appliances 

OPPORTUNITY  for  the  systematic  study  of  elec- 
trical household  appliances  and  heating  devices  will 
be  offered  at  Columbia  University,  New  York  City,  this 
winter  in  the  physics  laboratory  of  Teachers"  College. 
The  course  will  be  on  "Household  Mechanical  Appli- 
ances," and  will  he  given  by  F.  F.  Good.     Practical  ex- 
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periments  will  be  conducted  on  vacuum  cleaners,  flat- 
irons,  toasters,  immersion  heaters,  sewing  machines 
and  motors.  These  experiments  are  intended  to  pro- 
vide practice  in  mechanical  skill,  study  of  the  princi- 
ples of  operation,  diagnosing  and  correcting  troubles 
and  selection  and  cost  of  apparatus. 


"Safety  First"  Poster  Carries 
Qever  Appeal 

TO  GET  the  "safety  first"  idea  across  is  not  the 
easiest  thing  in  the  world.  The  accompanying 
poster  is  particularly  effective  for  it  carries  a  serious 
message  in  an  interesting  manner  and  draws  an  object 

Ten    Little     Linemen 
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Ten  UttU  Untmtn,  starting  for  the  lin 
One  fell  off  ifte  line  truck,  then  there 


E.ghl  littU  Itnemen.  climbing  up  to  heaven 
One  dropped  hit  hand-axc,  then  there  w«i 


^even  little  linemen,  "putting  up  the  stickt," 
One  let  go  hit  pihe-pole,  then  there  were  six. 
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X 
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nn  al  Ihf  bunch, 
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Sticf^    to  His  Hunch 


AN   INTERESTING  "SAFETY  FIKST"  POSTER 

lesson  that  can  be  easily  visualized  by  the  reader.  The 
poster  appeared  in  a  recent  issue  of  the  Safety  Bureau's 
Bulletin. 


Minneapolis  Company  Interviewed  35,540 
Persons  in  August 

IN  CONNECTION  with  the  volume  of  business  trans- 
acted by  the  Minneapolis  General  Electric  Company 
during  the  month  of  August,  which  was  the  busiest 
in   the  history  of  the  company,  a   record  was  kept  of 


Inf'-^TiriatioD  bureau ... 

People 

Inter^'iewed 

in   Person 

2.600 

7.500 

).500 

7.500 

650 

1.400 

560 

650 

People 
Interviewed 
by  Telephone 

2,666 

520 
2.600 
1.000 
I.IOO 

760 
2.600 

Total 
2,600 
10.100 

Appliance  department 
Ranitp  .lepsrtmcnt.  . 
Power  department 
Hmi*.  wiring  dcpartnienl 
Suburban  department 
oalep  manager's  office 

4,020 
10,100 
1,650 
2,500 
1,320 
3,250 

the  number  of  interviews  which  the  sales  department 
had  with  the  public.  Both  personal  and  telephone  inter- 
views totaled  35,540.  They  were  divided  among  vari- 
ous branches  of  the  department,  as  shown  above. 


What  Other  Companies 
Are  Doing 

Pueblo,  Cal. — With  5i  miles  of  "white-way"  system 
just  completed  in  its  business  and  residential  sections 
this  city  claims  a  record  for  ornamental  street  lighting 
in  cities  of  50,000  population.  There  are  three  tj'pes  of 
standards.  In  the  business  district,  covering  12  miles, 
Corinthian  standards  are  used,  arranged  eight  to  the 
block,  four  on  each  side  of  the  street.  Ornamental 
five-light  posts  are  used  on  21  miles  of  streets  and 
through  several  blocks  of  the  residence  district.  Single- 
light  posts  cover  1 1  miles  of  the  residence  district.  The 
three  types  are  divided  as  follows :  155  Corinthian 
standards,  one  100-watt  and  four  60-watt  multiple 
lamps;  forty-three  five-light  posts,  one  100-cp.  and  four 
80-cp.  series  lamps,  and  66  one-light  posts,  one  100-cp. 
series  lamp.  That  portion  of  the  system  which  was 
built  before  the  flood  last  June  withstood  the  strain 
remarkably  well. 

Philadelphia. — A  valuable  service  to  women's  clubs, 
improvement  societies,  neighborhood  and  business 
men's  organizations,  churches  and  the  like  is  being 
offered  by  the  Philadelphia  Electric  Company  in  the 
form  of  an  illustrated  lecture  with  slides  or  "movies," 
or  an  informal  talk  on  the  subject  of  household  effi- 
ciency and  the  electrical  equipment  of  the  home.  The 
service  is  offered  without  charge  and  has  no  commercial 
feature  or  connection.  The  company  is  calling  the  atten- 
tion of  women's  clubs  that  are  making  up  their  fall  and 
winter  programs  to  this  service.  Already  talks  have 
been  made  before  half  a  dozen  prominent  organizations 
in  the  nature  of  informal  discussions  on  up-to-date 
housekeeping  and  the  part  electricity  plays  in  it. 

Omaha,  Neb. — "Don't  let  up  advertising  in  news- 
papers or  anywhere  else  because  you  feel  that  times 
are  hard.  That  is  the  time  to  advertise,"  said  J.  E. 
Davidson,  general  manager  of  the  Nebraska  Power 
Company,  in  an  address  before  a  recent  meeting  of 
power  and  light  company  operators  in  Omaha.  "When 
business  is  slow  advertising  will  stimulate  it.  Cut  down 
expenses  but  leave  your  advertising  appropriation 
intact.  Tell  the  citizens  of  your  community  about  your 
business." 

Norristown,  Pa. — Employees  of  the  Counties  Gas  & 
Electric  Company,  a  subsidiary  of  the  United  Gas  Im- 
provement Company,  subscribed  100  per  cent  to  a  stock 
offering  recently  made  by  the  company.  The  stock  was 
8  per  cent  cumulative,  preferied.  and  a  customer- 
ownership  campaign  is  to  be  opened  immediately  by  the 
Counties  company. 

New  England.— Returns  for  the  first  half  of  1921 
compiled  by  Chai'es  H.  Tenney  &  Company,  Boston, 
show  encouraging  gains  in  business  for  the  public  utili- 
ties affiliated  with  this  organization.  Eleven  electric 
light  and  power  companies  gained  6.53  per  cent  in  light- 
ing customers,  6.38  per  cent  in  power  customers  and 
14.05  per  cent  in  electric  heating  customers.  The 
totals  on  .luly  1  were,  respectively,  71,706,  3,267  and 
414.  Notwithstanding  the  depressed  conditions  of  the 
first  half  of  this  year  there  was  a  gain  in  connected 
horsepower  in  motors  of  1.98  per  cent,  bringing  the 
total  connected  power  load  of  the  eleven  companies  on 
.luly  1  to  88,304  hp.  Cyrus  Barnes  is  new-business 
manager  and  V.  M.  F.  Tallman  power  engineer  of  the 
cf)mpany. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Present  Status  of  Electric  Machinery. — F.  Fleisch- 
MANN. — At  a  recent  meeting  of  the  German  Electro- 
technical  Association  the  author  presented  a  paper  on 
the  latest  developments  of  large  electric  machinery,  and 
this  article  is  an  abstract  of  the  paper.  It  is,  therefore, 
obvious  that  the  article  contains  in  a  very  condensed 
form  such  an  abundance  of  data  and  experiences  that 
it  is  impossible  to  make  a  further  abstract  of  it  that 
would  have  any  value.  A  large  number  of  photographs 
accompany  the  paper,  which  in  themselves  will  be  of 
great  value  to  any  designer  of  motors  and  generators. 
The  author  deals  with  generators,  high-frequency 
generators,  motor-generators,  rotaries,  rolling-mill 
motors,  railway  motors  and  transformers.  All  of  the 
machinery  is  of  A.  E.  G.  design.  The  important  subject 
of  heating  and  ventilating  large  machines  is  treated 
extensively. — Elcktrotechnische  Zeitschrift,  Sept.  1  and 
8,    1921. 

Lamps  and  Lighting 

Street-Car  Lighting. — J.  A.  Summers. — A  di-scussion 
of  the  proper  lighting  intensities,  taking  into  considera- 
tion the  interior  finish  of  the  car,  the  voltage  regula- 
tion, arrangement  of  seats,  the  standard  of  lighting  in 
the  community  and  the  value  of  lighting  from  the  stand- 
point of  making  car  signs  attractive.  This  paper  dis- 
cusses these  points  and  mentions  that  there  is  a  strong 
tendency  to  go  to  at  least  10  foot-candles  of  intensity, 
which  can  be  procured  with  an  expenditure  of  about  2 
watts  per  square  foot  of  floor  area.  In  all  cases  medium- 
density  open  reflectors  are  recommended,  and  they 
should  be  placed  not  over  5  ft.  apart. — Tran.tactiou.H  of 
lUuminating  Engineering  Society,  July  20,  1921. 

Radiation  of  Light. — Charles  Fabry. — A  descrip- 
tion of  the  methods  used  for  studying  radiations  of 
light,  both  visible  and  invisible,  and  a  special  discus- 
sion of  the  X-ray. — Journal  of  Franklin  Institute.  Sep- 
tember, 1921. 

Generation.  Transmission  and  Distribution 

On  the  Distribution  of  Grou)id  Currents. — R.  ROden- 
BERG. — A  question  frequently  asked  in  transmission-line 
practice  concerns  the  degree  of  danger  incurred  in 
walking  near  the  base  of  a  steel  tower  with  a  faulty 
insulator.  The  gi-ound  current  J  extending  from  the 
tower  into  the  ground  with  a  specific  resistance  p  will 
cause  along  the  surface  an  electric  fie]d  of  e  ^^ 
pJ/2Trx',  which  decreases  as  the  square  of  the  distance  x 
from  the  tower.  The  potential  difference  between  two 
points,  separated  by  the  distance  s  and  distant  .r  from 
the  tower,  will  be 

S 
•  (. 

Under  favorable  conditions  e«  may  reach  considerably 
over  100  volts  where  s  is  equal  to  one  step,  or  about 
3  ft.  from  the  base  of  the  tower.  The  greatest  value 
of   e,,  corresponding   to   the   most   dangerous   position, 


will  result  if  one  foot  is  on  the  ground  and  the  otner 
foot  touches  the  tower.  In  summer,  when  the  gi<iund 
is  dry  and  therefore  pooi-ly  conducting,  a  very  danger- 
ous potential  may  exist  along  the  ground  surface  of  a 
tower  after  a  rainstonn.  Under  favorable  conditions 
as  much  as  15  per  cent  of  the  total  ground  current  may 
then  flow  from  foot  to  foot  in  one  step.  The  author 
shows  the  beneficial  influence  of  a  steel  cable  strunt 
from  top  to  top  of  each  tower  along  the  entire  line  in 
reducing  this  danger. — Elektroteehnische  Zeitichrift, 
Aug.  4,  1921. 

Hydraulic  Turbine  Efficiency. — During  official  test.- 
recently  made  on  two  new  horizontal  Francis  twin 
turbines  delivered  by  Karlstads  Mekaniska  Verkstad. 
Kristinehamn,  Sweden,  for  the  Swedish  state  plan: 
at   Trollhattan  the   efficiency   curves   shown   here  were 
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Horsepower 

EFFICIENCY  OF   13.200-HP.  FHANCIS  TURBINE? 

obtained.  The  turbines  are  rated  at  13,200  hp.  at  1S7 
r.p.m.  and  a  net  head  of  29.7  m.  The  maximum  effi- 
ciency of  turbine  13  (the  latest  one)  wa.s  95.8  per 
cent,  while  the  efficiency  exceeded  92  per  cert  from  half 
to  full  \o&d.—Teknisk  Tidskrift,  Mekanik.  May  11,  1921. 

Traction 

Making  a  Modern  S.i-Hp.  Tramu'ay  Motor  OiU  of  an 
Old  20-H}).  Motor. — J.  V.  B.\LSLEV. — Changing  traifio 
conditions  caused  the  Copenhagen  street-car  company  t' 
adopt  the  trailer  system.  It  was  at  once  realized,  how- 
ever, that  the  old  Siemens  20-hp.  car  motors  woul : 
very  quickly  break  down  under  such  heavy  usage,  ano 
therefore  a  scheme  was  worked  out  for  converting  th. 
20-hp.  motors  into  33-hp.  interpole  motors  runniii).- 
spark-free  up  to  a  load  of  Go  hp.  The  main  features  >■' 
the  work  were  the  following:  1.  The  armature  slot- 
were  deepened  3  mm.  to  permit  the  use  of  the  sanv 
number  of  wires  per  slot,  while  changing  the  area  fron 
4.15  sq.mm.,  round,  to  6.45  sq.mm.,  rectangular.  2.  Th. 
field  magnets  were  also  rewound  with  rectangular  wire, 
20  sq.mm.  being  used,  instead  of  the  original  13. -> 
sq.mm.,  round  wire,  and  at  the  same  time  the  number  of 
turns  was  cut  from  99  to  100  per  pole.  3.  To  insure 
good  commutation  four  interpoles  were  inserted,  th»- 
motors  being  four-pole  series  wound.  4.  To  comper- 
sate  in  part  for  the  weakening  of  the  field,  the  air  gai 
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was  cut  down  frcni  3  mm.  to  2  mm.,  ball  bearings  being 
installed  to  prevent  hugging,  due  to  wear  in  the  bear- 
ings. In  this  way  the  capacity  of  the  motor  was  in- 
creased from  20  hp.  to  33  hp.,  while  the  efficiency  was 
increased  from  83  per  cent  to  88  per  cent.  Since  the 
total  copper  weight  of  field  and  armature  was  very 
nearly  the  same  after  the  rebuilding  as  before  the  re- 
building, this  improvement  was  won  at  the  expense  of 
only  about  6  kg.  additional  copper  per  motor  for  the 
interpole  windings.  One  hundred  and  thirty  motors  are 
being  changed  in  this  way,  and  of  these  fifty  have 
already  been  in  service  for  about  six  months,  with  ex- 
cellent operating  results. — Teknisk  Tidskrift,  Elektro- 
ttknik,  May,  1921. 

Installations,  Systems  and  Appliances 

Electricalbi  Driven  Lumber  Mills. — J.  X.  Dodds. — A 
description  of  a  mill  with  3,400  hp.  in  electric  motors. 
This  is  one  of  the  large  modern  sawmills  which  have 
been  changed  over  from  steam  drive  to  electric  drive. 
The  advantages  of  electric  drive  are  discussed  and  the 
power  requirements  are  given  as  follows:  Avei-age 
power  for  sawmill  is  1,130  kw.,  or  41.8  watt-hours  from 
log  to  sorting  table  per  board-foot  of  timber  cut.  This 
does  not  include  shingle  mill,  planing  mill  or  gang  saw. 
The  gang  saw  would  raise  this  figure  to  approximately 
48  watt-hours.  For  a  planing  mill  with  a  capacity  of 
12,-500  board-feet  per  hour  the  power  in  put  is  2.5.4 
watt-hours  per  board  foot.  The  shingle  mill  with  a 
capacity  of  25,000  shingles  per  hour  requires  7.3  watt- 
hours  per  good  shingle. — General  Electric  Review, 
September,  1921. 

Cost  of  Rolling  Steel  in  Various  Mills.— G.  E.  Stoltz. 
— A  Gompari-son  of  costs  of  driving  rolling  mills  with 
electric  power  and  steam  engines  is  made  in  this  paper. 
A  big  advantage  pointed  out  for  electric  drive  is  that 
the  energy  measurements  may  be  made  very  accurately 
to  determine  if  the  exact  conditions  of  operation  are 
being  maintained.     The  record  of  power  consumption 


I  |)WER  AND  MAIN-DRIVE  OPERATING  COST  OF  ROLLING 
STEEL  IN  ELECTRICALLY  DRI^'EN  MILL 

(34  in.  revfirsing  bl  loming  mill:  ing  its  15-in.  i  17-in.,  4,200  lb;  blooms  Sin  i 
8-in  ;  6-n.  X  6in.:  4  in.  i  4-,n.) 

All  cijets  are  baaed  on  coat  per  ton  (2,240  lb.)  of  ateel  produced.  Values  are 
sreraxrs  for  yeara  1 9 1  3  to  1919,  incluaive. 

MontLa  in  operation 10  43 

Tonnage* le.SOOt 

Kilowatt-houra 21.2 

Power  coat !!!!!!!!  o'  1445 

Hepaira  and  maintenance .'.  0. 0058 

MiacellaneouB  Buppliea .  .  0. 0030 

I.alxjr  in  operation. 0*0133 

Total :;;.  o!l660 

•  Finialied  lona  (2.240  lb.)  on  the  hhrnming  mill. 

t  .Moutbly  average  tonnage  finiahed  on  the  blooming  mill  over  the  entire  iwriod. 

in  electrically  driven  mills  is  accurate,  includes  all  in- 
cidentals and  covers  all  periods.  A  slight  change  in 
some  adjustment  on  the  electrical  equipment  has  re- 
duced power  consumption  considerably.  Small  differ- 
ences of  the  same  character  would  not  be  detected  on 
a  steam-driven  mill,  and  such  refinement  could  not  be 
obtained. — Journal  of  Eniiinefrs'  Club  of  I'hiladdphia. 
September,    1921. 

Electrochemi.stry  and  Batteries 

Heat  Treatment  in  Electric  Furnaces. — EDWIN  F. 
OiUK. — A  review  is  pre.sented  of  electrical  apparatus 
for  furnaces  used  commercially  in  the  United  States  as 
a  means  of  heat-treating  steel.     Several  companies  have 


developed  furnaces  of  types  especially  adapted  to  the 
product  to  be  treated.  Not  only  are  castings  and  forg- 
ing now  being  treated  in  such  furnaces,  but  sheets, 
steel  chains,  automobile  parts,  a.xles,  bolts,  nuts  and 
small  parts  for  airplanes  are  being  treated  as  well  as 
non-ferrous  and  other  products.  In  the  steel  field  alone 
there  are  about  eighty  furnaces  now  installed  or  con- 
ti-acted  for.  Othai-  furnaces  are  operating  on  non- 
ferrous  material  and  the  application  to  glass  and  other 
industries  is  growing. — Iron  Age.  Sept.  15,  1921. 
— Gray-Iron  from  Electric  Furnace. — James  L.  Caw- 
THON,  Jr. — The  advantages  of  electric  furnaces  and  the 
superior  quality  of  product  are  enumerated.  As  an 
indication  of  what  can  be  expected  from  electric  furnace 
iion,  a  user  reports  tensile  strengths  as  high  as  62,000 
lb.  1 28,000  kg.)  for  iron  made  from  scrap  charges. 
Another  reports  an  average  of  5,100  lb.  (2,300  kg.) 
transverse  strength  for  iron  made  from  gray-iron  bor- 
ings and  axle  turnings.  An  average  analysis  shows  car- 
bon 3.20  per  cent,  sulphur  0.05  per  cent,  phosphorus  0.25 
per  cent,  manganese  0.70  per  cent,  silicon  2.19  per  cent. 
The  sulphur,  it  will  be  noted,  is  lower  than  is  usual 
in   cupola  metal. — Electric  Journal,   September,    1921. 

Units,  Measurements  and  Instruments 

Instrument  for  Measuring  Frequency  and  Other 
Quantities.— R.  C.  Clinker.— A  description  of  a  meter 
which  may  be  used  for  measuring  frequency  and  also 
capacity  and  inductance. — London  Electrician,  Aug.  5, 
1921. 

Telegraphy,  Telephony  and  Signals 

Transition  Period  in  Radio  Communication. — A.  F. 
A'an  Dyck. — Radio  development  has  advanced  by  a 
series  of  steps  rather  than  by  a  steady  progress.  The 
present  transition  period  results  from  the  application  of 
comparatively  recent  inventions,  and  improved  methods 
which  have  enlarged  the  general  scope  of  the  art  to  a 
heretofore  undreamed-of  degree  have  made  wireless 
telephony  practicable  and  have  placed  radio  at  last  on 
a  reliable  basis  of  operation  by  displacing  from  the 
equipment  those  elements  which  at  times  were  erratic 
in  behavior.  In  this  article  these  recent  developments 
are  described.— Generd  Electric  Review,  September, 
1921. 

Telephone  Cables  and  Amplifiers.— A.  Ebeling.— 
An  interesting  account  of  the  history  and  development 
of  the  art  of  telephoning  over  long  distances  through 
cables,  beginning  with  Professor  Pupin's  loading  coils, 
their  calculations  and  present  use.  The  Krarup  .system 
of  increasing  the  inductance  of  a  cable  by  winding  a 
layer  of  iron  wire  upon  the  copper  conductors  is  men- 
tioned as  the  .'second  .step.  This  .system  is  u.sed,  for 
example,  on  the  long  submarine  telephone  cable  in 
East  Prussia.  Then  came  the  Brown  microphone  am- 
plifier, based  upon  the  electromagnetic  principle,  but 
never  used  practically,  as  it  was  superseded  by  the 
Lieben  amplifier  in  1910,  which  was  a  forerunner  of  the 
vacuum  tube,  and  finally  the  present-day  high  vacuum 
electron  tubes. — Electrotechnische  Zeitsrhriff  Aug  11 
1921. 

Generators  for  Radio  Telef/raphy. — K.  SCHMIDT. — 
This  article  deals  with  the  development  of  the  medium 
and  high-frequency  generators  used  today  in  radio 
work.  It  is  written  by  an  engineer  of  the  C.  Lorenz 
works  and  gives  preference  to  the  description  of  their 
machines. — Zeitschrift  fiir  Drahtlose  Telpqratxe  nnd 
Telefonie,  July,  1921. 
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Research  in  Progress  and  Completed 

[When  'investigations  which  have  been  completed  are.  in  tho 
opinion  o(  the  editors,  of  wide  enough  interest  to  the  fleld  we 
serve  details  thereof  will  be  presented  in  other  parts  of  this 
paper.  Contemplated  research  or  that  which  appears  to  have; 
limited  appeal  will  be  only  bricHy  reported  in  this  section,  buc 
details  may  be  had  by  communicating  with  the  investigator  or 
institution  named  in  the  report.  Readers  are  referred  to  the 
department  "Digest  of  Electrical  Literature"  for  investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 

CORONA  ON  AN  ARTIFICIAL  LINK. 

An  examination  is  being  made  of  the  effects  of  corona  upon 
the  losses  and  voltage  and  current  distribution  m  an  artificial 
line  of  usual  construction  provided  with  adjustable  leaks  in 
the  form  of  thermionic  vacuum  tubes  which  simulate  corona. 
The  artificial  corona  appears  to  duplicate  the  actual  corona  ex- 
cept in  regard  to  an  ionized  envelope  which  occurs  around  the 
latter,  and  harmonics  can  be  studied  with  gi-eat  ease. — Massa- 
chusetts Iiistituti  of  Technology.  Cambridge,  Mass. 
HARMONICS  PRODUCED  BY  HYSTERE.SIS  IN  IRON-CORK 
TRANSFORMERS. 

Higher-frequency  circulating  currents  due  to  the  above 
cause  are  sometimes  found  in  the  secondary  or  tertiary  wind- 
ings of  iron-core  transformers  and  in  the  connected  transmis- 
sion lines.  A  detailed  study  of  such  harmonics  with  various 
single-phase  and  polyphase  connections  is  being  made.  Data 
have  been  secured  and  numerous  oscillograms  taken. — Massa- 
chusetts Institute  of  Technology,  Cambridge,  Mass. 
RECEIVERS  FOR  RADIO  USE,  TESTS  OF. 

.4  comprehensive  study  of  the  telephone  receivers  used  in 
radio  telegraphy  and  radio  telephony  is  in  progress.  The  tests 
include  measurements  to  determine  the  loudness  of  response 
given  by  different  types  of  telephones  as  well  as  the  electrical 
characteristics  which  determine  how  satisfactorily  they  .fit  th.- 
electrical  apparatus  in  which  they  are  used.  Accurate  methods 
are  being  devised  for  these  measurements. — Bureau  of  Stand- 
ards. 
GASES.    DIKl,i;<"TRIC   STRENGTH  OF. 

A  studv  i.s  being  made  of  the  dielectric  strength  of  gases 
other  than  air.  The  method  used  is  that  of  observing  the 
first  appearand-  of  corona  on  round  wires  and  is  a.  continua- 
tion of  the  work  recently  published  in  the  A.  I.  E.  E.  Journal. 
— F.  W.  L(i\  John.i  flopAriiis  University,  Baltimore. 
EMISSIVE  POWER  OF  METALS,  TOTAL  THERMAL. 

A  formula  has  been  developed  by  which  the  total  thermal 
emissive  power  nf  metals  may  be  calculated  from  their  elec- 
trical resistivit>-.  The  formula  has  been  tested  in  the  case  of 
chemically  pure  platinum  and  found  to  represent  the  observed 
emissive  powers  accurately  up  to  a  temperature  of  about  1.000 
deg.  K.  Tliis  is  of  importance  in  the  design  of  all  heat  cathode 
apparatus  such  as  radio  amplifiors.  —  C.  Davisson,  Research 
Laboratories  of  American  Telephone  rf  Telegraph  Company  and 
Western  Electric  Company,  Sew  York  City. 
\MPLIFICATION  OF  ELECTRIC  CURRENT  IN  THE  BUNSEN 
FL.AME. 

When  an  electric  current  is  caused  to  flow  between  two  dis- 
similar electrodes  in  a  Bunsen  flame  there  is  usually  a  rectiflca- 
tion  or  valve  effect  present.  The  resistance  to  current  flow  is 
muc^h  less  in  the  direction  which  offers  a  cathode  capable  of 
emitting  negative  ions  when  heated.  A  third  electrode  of  special 
type  has  been  used  to  regulate  the  emission  of  Uie  cathode  and 
to  produce  amplification  effects  in  a  fashion  similar  to  the  ijrid 
of  the  audion.  For  some  purposes  the  device  is  satisfactoo'. 
being  easily  set  up  and  operated,  but  the  output  is  small  in  a 
single-flame  arrangement.  Steady,  reproducible  conditions  would 
bo  difilcult  to  realize  outside  tlie  laboratory. — C.  W.  Heaps,  Rice 
Institute.  Houston,  Tex. 
.SPEED  CONTROL  OF  SECTIONALIZED  MOTOR  DRIVE. 

A  new  form  of  motor  drive  for  paper  mills  has  been  de- 
veloped in  which  synchronous  motors  are  used  for  speed  control. 
.\  small  synchronous  motor  is  mounted  on  the  base  of  each 
driving  motor  and  is  conn.oted  to  it  by  a  gear  and  two  belted 
cones.  The  .speed  of  each  driving  motor  may  be  adjusted  with 
respect  to  the  others,  and  un\'arying  speed  relation  between  all 
units  is  maintained  as  positive  as  though  they  were  geared 
together. — Indu.'^lrial  and  Domestic  Power  Committee,  A.  I.  E.  E. 
KECTIFIER.   THIORMIONIC. 

.V  new  low-power  thermionic  rectilier  for  alternating  current 
has  been  devised  which  takes  the  form  of  an  ordinary  electric 
light  bulb  and  from  which  direct  current  of  the  order  of  lOu 
milliamperes  may  be  taken.  .-V  flat  nickel  plate  is  inserted  be- 
tween the  two  legs  of  a  spiral  tungsten  horseshoe,  and  the  load 
is  connected  across  the  plate  and  the  middle  of  the  tungsten 
niament.  In  this  manner  the  bulb  may  be  used  at  the  same 
time  as  an  ordinary  lamp,  altliough  it  Is  more  efflclent  as  a 
rectifier  when  the  filament  is  Inclosed  in  a  cylindrical  anode. — 
./o7iH    Scott-Tagnnrt.    London.    England. 


I'URRENT   TKANSFOR.MER. 

A  new  design  of  current  transformer  has  been  developed 
which  has  an  auxiliary  winding  in  addition  to  the  regular 
secondary  winding.  With  this  winding  the  phase  angle  may 
be  brought  virtually  to  zero  and  the  ratio  corrected  for  a  wide 
range  of  load  conditions.  This  type  of  transformer  promises 
to  be  of  considerable  value  as  a  high-grade  standard  and  In 
extending  the  range  over  which  commercial  types  of  trans- 
formers may  be  used  with  accuracy. — H.  B.  Brooks,  Waahimg- 
ton,  D.  C. 
STEEL.  MANGANESE,  MAGNETIC.  MECHANICAL 
ANALYSIS  OF. 

In  a  comparative  study  of  the  Joule  and  Villari  magnetic 
effects  on  a  .series  of  ferromagnetic  substances,  observations  of 
those  two  effects  in  manganese  steel  were  recently  compl>^ied 
-Manganese  steel  Is  particularly  interesting  from  the  magnetic 
standpoint  in  that  ordinarily  it  is  non-magnetic,  becoming  mag- 
netic when  heat-treated  at  about  500  deg.  C.  for  sixty  hours. 
The  manganese  steel  rod  thus  studied  showed  properties  quite- 
different  from  ordinary  steel,  and  the  full  value  of  the  reaulte 
cannot  be  estimated  until  exhaustive  studies  have  been  innde  of 
other  ferromagnetic  substances. — S.  R.  'Williams,  Oberlin.  Ohio. 
<-OAL  MINE.S.  STORAGE-BATTERY  LOCOMOTI\'ES  FOR. 

Preliminary  laboratory  tests  and  fleld  investigations  were 
made  in  co-operation  with  locomotive  manufacturers  to  de- 
termine the  permissibility  of  storage-battery  locomotives  ir. 
mines  containing  explosive  gases. — Bureau  of  Mines,  Wojuhing- 
ton,  D.  C. 
TIt<VNSMITTER.  ELECTRON  TUrSE.  FOR  COMPLETELY' 
MODI"LATED  WAVES. 

The  modulation  of  the  wave  train  of  an  electron  tub<.-  gen- 
erator for  non-oscillating  receiving  systems  by  the  use  of  high 
direct  voltage  interrupted  mechanically  is  often  inconvenient 
.\  compact  transmitting  set  has  been  designed  and  built  which 
uses  audio-frequency  alternating  current  for  the  modulation. 
The  current  is  supplied  from  an  alternator  which  supplies  the 
power  through  suitable  transformers  for  both  the  filament  and 
the  plate  circuits.  An  over-all  efflciency  from  alternator  ter- 
minals to  the  antenna  of  as  high  as  35  per  cent  has  been  ob- 
tained. Tests  have  shown  that  though  it  cannot  be  received 
by  crystal  detectors  at  quite  so  great  a  range  as  a  spark  se- 
nt the  same  power,  for  heterodyne  reception  it  is  virtually  th. 
equivalent  of  a  continuous-wave  transmitter  of  the  same  r*ower 
output  and  can  be  received  over  a  somewhat  smaller  ranire  by 
any  non-oscillating  detector. — Lewis  M.  Hull,  Bureau  of  f-tand- 
ards,  Washington,  D.  C. 


Suggestions  for  Research 


WAVE  ANALYSIS  BY  ELECTRIC   ME.\NS. 

An  irregular  wave  can  be  resolved  into  its  sinusoidal  com- 
ponents (Fourier  series)  analytically,  grraphically  or  by  means 
of  a  mechanical  analyzer.  .\U  these  methods  are  either  tediou^ 
or  require  an  expensive  and  delicate  piece  of  apparatus  Pro: 
F.  S.  Dellenbaugh,  Jr..  has  developed  an  electric  analyz,rr 
(Journal  A.  I.  E.  E.,  1921,  page  135)  which  in  its  present  form 
is  suitable  only  for  a  few  lower  harmonics  because  the  result 
is  based  on  only  eleven  ordinates  of  the  half  wave  (15  deg 
apart).  It  would  be  very  desirable  further  to  improve  anO 
develop  this  device  to  enable  a  curve  to  be  represented  b>  a 
much  larger  number  of  ordinates  without  making  the  arrange- 
ment much  more  complicated.  The  goal  to  strive  for  is  an  elec- 
trical device  such  that  l)y  tracing  a  given  oscillogram  with  :. 
stylus  a  desired  harmonic  shall  be  determined  in  its  phase  anc 
amplitude. 

-MOTORS,  INDUCTION,  IRON  LOSS  IN. 

This  subject  has  been  studied  to  some  extent  and  severiii 
formulas  have  been  deduced,  but  as  far  as  the  writer  knows 
no  one  has  investigated  the  subject  thoroughly  enough  to  ;;iv. 
a  scientific  or  mathematical  explanation  for  making  definit 
calculations  in  predetermining  the  iron  loss  in  a  new  d'-.-i^i 
of  motor.  Each  designer,  of  course,  accumulates  a  great  deal 
of  information  along  this  line  and  gets  a  fair  idea  of  cause  an'' 
effect,  but  as  far  as  we  know  this  information  has  not  beei 
correlated  so  as  to  be  of  practical  use  to  other  designers. — 
J.  L.  Hamilton,  St.   Louis,  Mo. 

CURRENT  TR.\NSFORMERS,  TESTING  OB". 

There  is  a  need  of  a  rapid  and  accurate  commercial  method 
of  testing  current  transformers  in  advance  of  what  has  been 
available  up  to  the  present  time. — Meter-  Committee,  .V.  E.  L    A 

LOCATION   OF   SUBMERGED   STEEL   OBJECTS. 

A  large  all-steel  coal  cai-  being  towed  across  Blue  Mounum 
Lake  recently  was  tipped  into  the  lake  by  tlie  sinking  of  tht 
float  It  lies  in  30  ft.  or  40  ft.  of  water,  possibly  embedded 
in  mud.  We  have  failed  to  locate  it  by  dragging  or  diving 
There  may  be  some  method  of  finding  it  by  electricity  or  mag- 
netism. If  so,  what  apparatus  would  be  needed  and  where  could 
it  be  obtained? — Raquette  Lake  Transportation  Company 
Hamilton  County,  -V.  Y. 
[This  is  a  case  where  some  of  tlie  methods  developed  for   K- 

<ating  enemy  submarines  may   be  applied   to  a   peace  problem. - 

Editors.] 

MACHINERY.  ELECTRICAL.  THEORY  OF  THE  ACTH^E 
LAYER.  ,  ,^.  , 

That  part  of  an  electrical  machine  which  comprises  tiie  aj; 
gap  and  the  adjacent  portions  of  the  two  iron  cores  with  Uieir 
windings  is  known  as  the  active  layer  of  the  machine.  Th. 
principal  electromagnetic  phenomena  and  energy  transforma- 
tions take  place  in  this  layer.  .\  general  llieory  of  this  layer 
is  deoired  with  magnetomotive  forces  arbitrarily  distributee! 
in  space  and  in  time  and  with  one  iron  core  n-oving  at  ai. 
arbltrarv  velocity  with  resp.x-t  to  the  other.  The  final  fot-;v,il:. 
of  -such  "a  theorv  could  then  be  applied  to  obtain  directly  -J.. 
important  characteristics  of  the  principal  types  of  machinery  o! 
to  prp^l.et  ihe  performance  of  a  proposed  new  type. — Edito-Ki. 
Sugoc-^lion. 

COPPER    COMPARATI^'E  PROPERTIES  OF.  WHEN 

H\RDENED   IN  TWO  WAYS.  ..    ,_      ^      ,  k. 

There  are  two  well-known  ways  of  hardening  coppe^^— b> 
means  of  mechanical  working  and  to  alloy  it  with  a  certain 
amount  of  another  metal.  Further  lnvestipiti..n  is  desired  M 
?rthe  exact  properties  and  the  relatlv,  advantages  and  elec-. 
tHcal  uses  of  the  copper  hai-dened  in  the  two  ways.— B«rea«  0/ 
^tn'nrinrds.   -n'n.ihington,   n.   C. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial   and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


California  Municipal  Officers  Indorse 
State  Development  of  Power 

AT  THE  recent  annual  meeting  of  the  California 
jL\.  League  of  Municipalities  a  resolution  was  passed 
approving  the  pioposed  initiative  measure  which  would 
establish  a  hydro-electric  power  state  board  fashioned 
after  the  Ontario  Hydro-Electric  Power  Commission 
plan.  The  resolution  met  with  but  little  opposition  as 
the  delegates  to  the  meeting  were  officials  of  the  various 
cities  and  towns  of  the  state  and  expressed  themselves 
generally  as  being  in  favor  of  movements  which  would 
extend  political  ownership  and  control  of  utilities. 
Among  the  speakers  during  the  convention  was  Gifford 
Pinchot,  former  head  of  the  Bureau  of  Forestry,  who 
voiced  his  views  in  favor  of  political  ownership. 

Edward  Wolfe,  former  State  Senator  and  now  a  super- 
visor of  San  Francisco,  touched  upon  the  most  vital 
point  in  the  campaign  for  state  power  when  he  said  that 
"Just  so  sure  as  you  let  the  impression  go  forth  that 
this  state  is  hostile  to  private  enterprises,  your  efforts 
will  fail,  even  though  you  put  the  credit  of  the  state 
back  of  state  power  to  the  extent  of  $.500,000,000." 


applications  in  electrical  labor-saving  devices.  The 
smaller  electrical  contractors  offer  promising  sales  op- 
portunities just  now.  While  there  has  been  a  falling 
off  in  all  the  larger  type  of  building  operations,  the 
smaller  contractors  ai'e  increasingly  active  in  keeping 
up  with  the  demands  for  the  wiring  of  new  homes." 


Basic  Soundness  of  Electrical  Industry 
as  Seen  by  F.  A.  Ketchani 

BLAMING  the  pre.sent  inactivity  in  the  household 
appliance  market  on  overproduction  and  forced  sell- 
ing methods.  F.  A.  Ketcham,  general  sales  manager  of 
the  Western  Electric  Company,  recently  asserted  his 
complete  faith  in  the  fundamental  soundness  of  the  elec- 
trical business.  "Just  so  surely,"  Mr.  Ketcham  said, 
"as  electricity  shall  continue  to  play  an  important  part 
in  the  march  of  civilization,  in  the  field  of  power,  trans- 
portation, communication,  illumination  and  the  other 
phases  of  everyday  life,  just  as  surely  will  the  founda- 
tion of  our  business  rest  secure  and  the  demands  for 
the  products  we  sell  continue.     • 

"There  are  sound  reasons  for  our  confidence,"  he  con- 
tinued. "Although  the  sales  to  the  supply  trade  this 
year  have  fallen  under  the  1920  figures,  there  are  sec- 
tions of  the  country  in  which  the  demand  is  greater 
than  it  was  twelve  months  ago.  As  a  whole,  however, 
we  expect  the  increase  in  our  business  to  come  about 
slowly. 

"The  public  utilities  offer  the  best  field  for  sales 
efforts  at  the  present  time.  Having  recovered  from  the 
handicaps  they  faced  during  the  war,  the  electric  light 
and  power  companies,  the  telephone  companies,  and  to 
a  lesser  extent  the  other  media  of  national  sen'ice,  are 
improving  and  adding  to  their  systems. 

"Far-sighted  manufacturers  are  also  taking  advantage 
of  the  inactivity  that  prevails  in  their  respective  spheres 
now  to  get  ready  for  the  production  demands  of  the 
future.  The\  are  putting  their  plants  in  shape  by  im- 
proving their  lighting  facilities  and  adopting  the  latest 


Stale  Inspection  of  Electric  Wiring 
Proposed  for  Oregon 

WORK  has  been  started  by  J.  H.  Sroufe,  chair- 
man of  the  Oregon  Association  of  Electrical  Con- 
tractors and  Dealers,  to  establish  adequate  state 
inspection  of  electric  wiring,  and  with  this  end  in  view 
a  committee  headed  by  L.  W.  Going,  chief  electrical 
inspector  of  the  city  of  Portland,  has  been  appointed. 
This  committee  is  holding  i-egular  meetings  for  the 
purpose  of  getting  into  shape  an  inspection  law  to  be 
presented  at  the  next  session  of  the  State  Legislature. 

A  law  was  passed  in  1919  establishing  wiring  rules. 
The  enforcement  of  this  act  was  placed  in  the  hands 
of  the  Commissioner  of  Labor,  and  a  provision  was  made 
for  raising  some  revenue  to  provide  for  inspection  by 
requiring  the  payment  of  a  license  fee  by  all  electrical 
contractors. 

Two  years  of  operation  under  this  law  have  proved 
that  the  license  fees  are  entirely  inadequate  to  give 
satisfactory  inspection. 


INarragansett  Customers  Will  Get  Benefit 
of  Refund  by  Coal  Dealer 

THE  Narragansett  Electric  Lighting  Company  of 
Providence,  R.  L,  and  its  subsidiaries  will  distribute 
indirectly  to  consumers  during  the  next  twelve  months 
$37,997.29,  which  will  operate  as  a  reduction  in  the 
cost  of  electricity.  The  company's  plan,  as  presented  to 
the  Public  Utilities  Commission  of  Rhode  Island  and 
approved  by  that  body,  has  become  effective  at  once, 
without  the  thirty-day  statutory  notice.  The  conse- 
quent reduction  in  costs  cannot  be  foretold,  as  it  is 
contingent  upon  the  amount  of  energy  used. 

In  1919  and  1920  the  Narragansett  company  con- 
tracted for  coal  of  a  certain  quality,  but  failed  to  get 
the  (luality  and  quantity  specified.  A  claim  for  reim- 
bursement made  against  the  coal  contractor  led  finally 
to  a  settlement  in  which  the  Narragansett  company  re- 
ceived $37,997.29.  The  company  decided  that  this 
money  did  not  belong  to  it,  but  rather  to  its  customers, 
and  plans  for  refunding  it  have  terminated  in  the  de- 
cision to  apply  the  amount  in  twelve  monthly  install- 
ments to  the  fuel  costs  for  the  next  year,  starting  with 
September.  Accordingly,  the  company  filed  a  new  fuel 
clause  under  which  the  rates  will  vary  each  month 
instead  of  every  three  months. 

By   having  a   monthly   adjustment    the   company   be- 
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lieves  the  rates  will  be  more  responsive  to  the  fluctua- 
tion of  fuel  co.sts,  and  the  monthly  installments  will  be 
deducted  from  the  fuel  cost  before  the  rate  is  fixed. 
Rates  of  the  Bristol  County  Gas  &  Electric,  Wickford 
Light  &  Power  and  Narragansett  Light  &  Power  Com- 
panies will  be  affected  by  the  adjustment. 


Electric  Utility  Safeguards  Discussed 
at  Boston  Meeting 

NATION-WIDE  interest  in  accident  prevention  was 
displayed  by  the  representatives  of  many  public 
utility,  industrial,  philanthropic  and  scientific  organi- 
zations at  the  tenth  annual  congress  of  the  National 
Safety  Council,  held  at  Boston,  Sept.  26  to  30.  Electrical 
interests  received  much  attention,  and  at  a  luncheon  on 
the  tw-enty-seventh  an  inspiriting  address  upon  the 
worldwide  economic  importance  of  safety  engineering 
was  delivered  by  Dr.  William  McClellan,  president  of 
the  American  Institute  of  Electrical  Engineers,  who 
declared  that  too  many  persons  believe  the  safety  move- 
ment to  be  a  philanthropic  activity  and  that  its  economic 
value  is  far  from  appreciated.  Into  the  great  move- 
ments of  the  times,  epitomized  by  the  slogan  "Work 
and  save,"  the  safety  engineer  fits  with  economic  justifi- 
cation. In  stating  the  problems  which  are  at  hand  for 
solution  by  engineers  and  economists,  Dr.  McClellan 
said  that  a  Federal  Reserve  system  is  needed  for  labor 
as  well  as  for  capital,  and  that  the  elimination  of  waste 
in  the  operation  of  railroads,  the  development  of  water 
power,  mining  and  distribution  of  fuel  and  the  conserva- 
tion of  resources  demand  the  energetic  activity  of  all 
trained  workei-s  in  applied  science  and  economics. 

Safeguarding  hydro-electric  plant  employees  from 
accidents  was  discussed  in  a  paper  before  the  Public 
Utilities  Section  by  A.  E.  Bauhan,  superintendent  of 
stations,  Pennsylvania  Water  &  Power  Company, 
Baltimore.  Attention  was  concentrated  upon  the 
hydraulic  side  of  such  plants,  including  the  considera- 
tion of  hazards  of  various  kinds.  The  hold-off  system 
used  at  the  Holtwood  plant  of  the  company  was  de- 
scribed. The  company  has  abandoned  the  use  of  volt- 
ages higher  than  32  in  wheel-pit  lighting.  The  author 
discussed  in  detail  many  features  of  safely  practice 
which  will  be  recapitulated  in  a  later  issue.  An  inter- 
esting conclusion  was  that  in  long-established  plants 
the  responsibility  for  safety  observance  should  be 
placed  upon  the  man  in  charge  rather  than  upon  a 
special  committee,  although  full  co-opei-ation  of  all 
employees  is,  of  course,  essential. 

John  Morse,  general  superintendent  Shawinigan 
Water  &  Power  Company,  Montreal,  said  that  where 
virtually  all  operations  are  performed  from  a  control 
room  one  or  two  hold-off  tags  placed  on  the  controller 
handles  are  ordinarily  considered  ample  protection. 
As  an  extra  precaution  at  Shawinigan  Falls  the  fuse 
plugs  on  the  control  circuits  are  removed  by  the  oper- 
ator. Simple,  definite  designations  of  apparatus  are 
most  important,  and  the  grounding  of  all  circuits 
worked  on  was  commended.  Unified  responsibility  in 
maintenance  work,  care  in  working  around  racks  in 
winter  and  sympathy  on  the  part  of  operating  men 
with  safety  work  are  deemed  essential  to  safety. 

Wills  Maclachlan,  consulting  engineer,  Toronto,  said 
that  4-in.  x  4-in.  timbers  on  top  of  racks  enable  heel- 
holds  to  be  retained  during  winter  cleaning  and  that 
chains  on  stop-log  winches  should  always  be  up  when 


not  in  use.  At  the  Niagara  Falls  plant  of  the  Ontario 
Power  Company,  where  100  men  are  employed,  inter- 
est in  safety  committee  work  is  so  great  that  monthly 
rather  than  quarterly  meetings  to  discuss  safety  are 
urged  by  the  employees.  Adequate  illumination,  the 
speaker  said,  is  of  immense  importance  around  such 
plants.  Running  circuits  in  conduit  near  hand  rails 
and  the  use  of  safety-type  porcelain  sockets  with  suit- 
able illumination  were  urged  Vjy  J.  F.  Conner,  United 
Gas  Improvement  Company,  Philadelphia,  and  G.  R. 
Rinke,  Utility  Mutual  Insurance  Company,  New  York, 
advocated  care  in  the  use  of  oxyacetylene  welding  in 
confined  areas.  The  prevention  of  surge-tank  accidents 
from  the  forcing  out  of  ice  was  also  touched  upon. 

Organized  Safeguards  for  Distribution  Systems 

A.  B.  Gates,  Commonwealth  Edison  Company,  Chi- 
cago, presented  a  paper  upon  'Care  in  the  Construction 
and  Maintenance  of  Overhead  Lines,"  in  which  the 
importance  of  line  designing  from  the  safety  standpoint 
was  considered,  together  with  safe  working  methods. 
The  use  of  open  types  of  construction  was  illustrated, 
and  the  opportunities  offered  employees  for  a  voice  in 
management  through  insistence  upon  safety  practices 
by  themselves  and  others  were  emphasized.  The  paper 
illustrated  to  what  a  remarkable  extent  safety  engi- 
neering has  lately  entered  the  field  of  line  construction 
and  operation,  and  extracts  from  it  will  be  presented 
in  detail  at  a  later  time. 

Other  topics  of  interest  to  the  electrical  industry 
which  were  discussed  at  the  congress  included  addresses 
on  "Better  Industrial  Lighting,"  by  R.  W.  Shenton. 
National  Lamp  Works,  Cleveland,  and  A.  S.  Turner. 
Edison  Lamp  Works,  Harrison,  N.  J. ;  "Electrical 
Hazards  in  and  Proper  Installation  of  Equipment,"  by 
W.  J.  Pefferly,  Square  D  Company.  Detroit;  "Electrical 
Hazards  in  Foundries  and  Steel  Mills,"  by  Walter 
Greenwood,  Carnegie  Steel  Company,  Youngstown,  Ohio 
(Electrical  World,  Oct.  1,  page  675)  ;  "The  Use  of 
Protective  Devices,"  by  Wills  Maclachlan ;  "First  Aid 
in  the  Telephone  Field,"  by  F.  M.  Downey,  New  York 
Telephone  Company,  and  "The  Necessity  for  Executive 
Support,"  by  C.  B.  Scott,  general  manager  Bureau  of 
Safety,  Chicago. 

Ohio  Companies  Reduce  Rates 
Voluntarily 

REDUCTIONS  in  electric  light  and  power  rates, 
.  which  became  effective  Oct.  1.  ha%'e  been  made  by 
the  Springfield  (.Ohio)  Light.  Heat  &  Power  Company. 
The  reductions  in  the  power  rates  range  from  12  to 
24  per  cent,  while  the  residence  lighting  rate  is  re- 
duced from  12  cents  to  11  cents  for  the  first  15  kw.-hr.. 
with  the  charge  of  7  cents  for  each  additional  kilowatt- 
hour  unchanged.  The  reduction  is  voluntary  on  the 
part  of  the  company,  which  said  in  its  announcement 
that  the  cuts  were  in  line  with  lower  costs  for  pro- 
duction. Further  reductions  are  anticipated  within  the 
next  few  months,  company  officials  said. 

The  Northwestern  Ohio  Light  &  Power  Company, 
furnishing  electric  light  and  power  to  about  twenty 
Ohio  cities  and  towns,  has  also  filed  reduced  power 
rates  with  the  Public  Utilities  Commission,  to  become 
effective  Nov.  1.  The  reductions  average  about  12  per 
cent.  No  change  in  the  domestic  lighting  rate  is  made 
by  the  company,  although  it  is  understood  the  matter 
has  been  discussed  with  the  municipal  authorities. 
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Dinner  to  Returning  Delegates  of  Engi- 
neering Societies 

THE  delegates  of  the  four  national  engineering 
societies  and  others  who  went  to  England  and 
France  last  summer  to  convey  messages  of  fraternal 
greeting  and  appreciation  to  the  engineers  of  those 
countries  and  to  bestow  the  John  Fritz  medal  on  Sir 
Robert  Hadfield  of  England  and  Eugene  Schneider  of 
France  were  tendered  a  dinner  in  New  York  on  Oct.  10. 
Most  of  the  delegation,  which  comprised  Ambrose 
Swasey,  Arthur  S.  Dwight,  Charles  F.  Rand,  Charles 
T.  Main,  John  R.  Freeman,  Robert  A.  Cummings,  Ira 
N.  Hollis,  Jesse  M.  Smith,  William  Kelly,  F.  B.  Jewett. 
A.  E.  Kennelly  and  G.  0.  Squier,  were  present  and 
briefly  described  their  observations  and  impressions. 
J.  V.  Davis,  president  of  the  United  Engineering  So- 
ciety, presided,  and  in  addition  to  the  talks  made  by 
the  delegates,  speeches  were  made  by  the  British  and 
French  Consuls  stationed  at  New  York  and  by  G.  G. 
Clapperton,  representing  the  British  engineering  so- 
cieties, and  Prof.  Jacques  Cavalier,  speaking  for  the 
French.  The  desirability  of  greater  unity  and  co-oper- 
ation between  the  engineers  of  England,  France  and 
the  United  States  was  frequently  voiced  through  the 
evening.  As  a  token  of  appreciation  and  as  an  earnest 
of  amity  and  friendship  as  well  as  of  commemoration 
the  French  government,  through  Gaston  Liebert, 
bestowed  medals  on  Ambrose  Swasey,  Charles  J.  Main, 
Dr.  Ira  N.  Hollis,  A.  S.  Dwight,  F.  B.  Jewett.  G.  S. 
Webster,  E.  Ludlow,  E.  S.  Carman  and  William  Mc- 
Clellan. 

Public  Seems  to  Be  Turning  Away  from 
Home  Rule  in  Utility  Regulation 

THE  wave  of  sentiment  in  favor  of  home  rule  in  the 
regulation  of  utilities  which  threatened  to  assume 
considerable  proportions  about  a  year  ago,  just  before 
the  elections,  has  abated,  and  there  is  now  every  indica- 
tion that  the  public  is  absolutely  reversing  its  position. 
M.  H.  Aylesworth,  executive  manager  of  the  National 
Electric  Light  Association,  who  recently  returned  from 
:  n  extensive  trip  through  the  Middle  West  and  Rocky 
Mountain  regions,  says  that  it  was  forcibly  impressed 
upon  him  during  the  trip  that  the  people  were  turning 
against  home  rule. 

"There  seems,"  Mr.  Aylesworth  said,  "to  have  been  an 
awakening  on  the  part  of  the  public  to  the  fact  that 
home-rule  regulation  would  result  in  poor  service  and 
in  a  much  lessened  service  to  the  rural  communities. 
This  is  due  particularly  to  the  circumstance  that  local 
authorities  have  been  unable  to  cope  intelligently  with 
the  problem  of  regulation,  which  is  a  specialized  subject 
and  of  state-wide  importance." 

The  farmer,  of  course,  has  never  been  misled,  because 
of  the  effect  of  home  rule  on  his  comfort.  This  is  well 
set  forth  in  a  recent  issue  of  the  Southwest  Farmer, 
which  says  editorially: 

The  day  is  past  when  the  electric  iie'it  anrl  power  company 
operation  is  to  be  confined  within  the  city  limits.  The  devel- 
opment of  the  electric  power  industry  to  the  extent  where 
electrical  energy  is  now  carried  hundreds  of  miles  over  high- 
powered  transmission  lines  has  wiped  out  the  "city  limits." 

The  farmer  should  come  into  his  own.  The  farmer  would 
come  into  his  own  were  it  not  for  the  restrictions,  limita- 
tions, arrestments  and  obstructions  which  are  thrown  in 
the  way  of  development  of  the  electrical  industry  by  the 
people  who  live  in  the  cities  and  think  that  they  .should  have 


"home  rule"  over  those  public  utilities  which  are  in  the  busi- 
ness of  generating  electric  power  and  distributing  it  to  other 
people  300  miles  away. 


UtUity  Commissioners  Come  Out  Strong 
Against  Government  Ownership 

MEMBERS  from  thirty-two  states  were  present  at 
the  opening  session  of  the  annual  meeting  of  the 
National  Association  of  Railway  and  Utility  Commis- 
sioners, held  in  Atlanta,  Ga.,  on  Tuesday  to  Friday  of  this 
week.  James  A.  Perry,  president  of  the  association, 
in  a  stirring  address  opposed  vigorously  centralization 
in  Washington,  in  the  Interstate  Commerce  Commission, 
of  control  over  all  railroad  rates,  thereby  destroying  the 
power  of  the  states  to  regulate  their  domestic  commerce. 
In  discussing  the  local  problems  of  utilities,  such  as 
electric  light,  street  railway  and  gas  companies.  Com- 
missioner Perry  asserted  that  the  rates  have  been  too 
low,  generally  speaking,  throughout  the  country  for  the 
past  two  years,  and  he  predicted  that  a  continuance  of 
this  policy  of  dealing  with  loct.l  utilities  will  very  soon 
drive  capital  entirely  away  from  utility  investments,  if, 
indeed,  it  has  not  to  a  lai-ge  extent  already  done  so. 

The  time  has  come,  declared  Commissioner  Perry,  for 
the  public  to  realize  that  it.  is  equally  interested  with 
utility  stockholders  in  adequate  service  and  adequate 
returns  upon  the  value  of  the  properties  devoted  to  the 
public  use.  It  is  time  for  the  public  to  realize  that 
community  growth  is  dependent  upon  utility  growth, 
and  that  utility  growth  is  dependent  upon  the  invest- 
ment of  capital,  and  that  investors  of  capital  will  not 
put  their  money  into  utility  property  when  utilities  are 
not  allowed  to  earn  as  much  as  the  legal  rate  of  interest 
in   the   states   where   they   operate. 

Public  or  government  ownership  of  public  utilities, 
with  either  public  or  private  operation,  was  strongly 
opposed  in  the  report  of  the  public  ownership  and 
operation  committee,  submitted  at  the  afternoon  ses- 
sion on  Tuesday.  The  committee,  whose  I'eport  was 
submitted  after  an  exhaustive  inquii-y  into  matters  con- 
cerning government  and  private  ownership  both  in  the 
United  States  and  abroad,  went  on  record  as  favoring 
privately  owned  and  privately  operated  public  utilities, 
with  the  proviso  that  all  utilities  should  have  public 
regulation.  Striking  instances  of  the  failure  of  govern- 
ment ownership  were  cited.  The  report  declared  that 
"the  public  must  be  given  fair  and  adequate  service 
at  a  reasonable  cost,"  and  that  the  safeguarding  of 
these  essential  rights  of  the  people  makes  the  existence 
of  regulatory  bodies  a  necessity. 

"Such  regulatory  governmental  bodies,  however," 
the  report  said,  "at  the  same  time  must  be  sufficiently 
wise  and  fair  and  far-seeing  to  stand  between  the  utility 
in  question  and  unthinking,  hasty  public  clamor  not 
based  upon  full  knowledge  and  careful  thought.  Public 
utilities  are  subject  to  the  same  .Inancia!  laws  of  oper- 
ation as  are  private  enterprises  They  must  operate 
successfully  in  order  successfully  and  adequately  to  ful- 
fill their  duty  of  service  to  the  public. 

"It  therefore  follows  that,  in  order  to  maintain  a 
just,  equitable  balance,  and  even  to  keep  such  utilities 
out  of  bankruptcy,  it  is  necessary  to  maintain  their 
higher  rates  longer  than  would  to  the  layman  seem 
necessary,  judging  by  the  surrounding  decline  in  com- 
modity prices.  To  follow  any  other  policy  would  be  to 
put  such  utilities  out  of  business  and  to  discontinue 
that  service  to  which  the  public  is  so  justly  entitled 
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and  which  is  now  more  necessary  to  the  return  of  the 
vast  bulk  of  private  business  to  the  desired  goal  of 
normalcy." 

The  report  was  submitted  by  a  committee  consisting 
of  Commissioners  A.  G.  Patterson  of  Alabama,  chair- 
man; W.  C.  Bliss,  Rhode  Island;  F.  R.  Spinning,  Wash- 
ington; H.  H.  Williams,  New  Mexico;  H.  A.  Russell, 
Kansas;  L.  II.  Porter,  Vermont,  and  James  Cansler, 
South  Carolina. 

Rexjulation  Since  the  W.'^r 

Wednesday  afternoon  was  devoted  to  a  round-table 
discussion  on  after-the-war  phases  of  regulation,  pre- 
sided over  by  Henry  G.  NVells  of  the  Massachusetts 
commission.  In  opening  the  discussion  he  pointed  out 
that  regulation  should  not  penalize  efficiency  and  place 
a  premium  on  ineffkiency.  He  referred  to  financing  of 
utilities  as  one  of  the  great  problems  and  related  how 
a  solution  was  brought  about  in  his  state  by  adequate 
legislation.  Other  commissioners  dwelt  on  the  need  of 
fairness  and  truthfulness  in  presenting  cases  to  them 
in  order  to  inspire  confidence  in  the  basis  for  the  argu- 
ment of  the  utility.  Customer-ownership  programs 
were  viewed  with  much  favor  by  commissioners  and  con- 
sidered to  afford  a  solution  to  a  part  of  the  financing 
problem.  They  urged  that  harmony  be  sought  by  every 
method. 

S.  Z.  Mitchell  and  Martin  Insull  spoke  for  committees 
representing  the  American  Gas  Association  and  the 
N.  E.  L.  A.  Mr.  Mitchell  explained  the  service  view- 
point in  utility  operation  and  emphasized  the  need  for 
more  money  to  supply  existing  service  demands  and  a 
sufficient  rate  to  make  the  securities  attractive  to  in- 
vestors in  order  to  raise  funds  for  new  work  and  needed 
improvements.  He  urged  prompt  action  by  the  com- 
missions and  expressed  the  hope  that  funds  would  be 
made  available  to  commissions  to  employ  needed  assist- 
ance to  study  utility  matters.  Mr.  Mitchell  also  showed 
why  it  is  imperative  to  "go  slow"  in  rate  reductions, 
which  would  still  further  impair  service  and  future 
development  and  betterments. 

Mutual  Understanding 

Mr.  Insull  emphasized  the  point  that  after-war  regu- 
lation should  not  differ  essentially  from  regulation  at 
any  other  time.  The  important  thing  is  a  mutual  under- 
standing between  utilities  and  the  commissions  in  their 
function  of  serving  the  public.  He  also  considered  it 
important  to  educate  the  public  as  to  what  constitutes 
service.  In  dealing  with  these  problems  he  urged  that 
they  be  approached  with  good  will,  good  humor  and 
good  sense  on  the  part  of  both  utilities  and  commis- 
sions. 

On  Wednesday  evening  a  banquet  was  tendered  the 
association  by  the  Presidents'  Club  of  Atlanta,  which 
is  a  club  comprising  presidents  of  some  fifty-two  civic 
bodies.  Jlell  R.  Wilkinson  was  toastmaster.  and 
addresses  were  made  by  prominent  business  men,  includ- 
ing Carl  D.  Jackson,  president-elect,  and  James  A. 
Perry,  retiring  president  of  the  association;  Harford 
Powel,  editor  of  Collier's  Weekly,  and  Joseph  B.  East- 
man of  the  Interstate  Commerce  Commission.  Arrange- 
ments for  the  banquet  and  other  entertainment  features 
were  carried  out  by  J.  Prince  Webster,  formerly  a  mem- 
ber of  the  Georgia  Railroad  Commission. 

Thursday's  and  Friday's  proceedings  will  be  reported 
in  a  later  issue  of  the  Electrical  World. 


Public  Relations  Occupy  Tenney  Ser>-ice 
Convention 

IMPROVEMENT  of  public  relations  and  increased 
efficiency  of  service  individually  and  collectively  oc- 
cupied the  close  attention  of  about  250  executives  and 
departmental  leaders  in  the  utility  properties  affiliated 
with  Charles  H.  Tenney  &  Company,  Boston,  at  the 
twelfth  annual  convention  of  the  organization,  held  in 
that  city  on  Monday  and  Tuesday  of  this  week.  The 
program  included  three  business  sessions  and  a 
luncheon,  with  ar  address  Tuesday  noon  by  Governor 
Cox  of  Massachusetts.  A  talk  on  "Public  Utility  Or- 
ganization'- by  M.  H.  Aylesworth,  executive  manager 
National  Electric  Light  Association,  and  an  address  on 
European  conditions  by  W.  Irving  Bullard,  vice-presi- 
dent Merchants'  National  Bank,  Boston,  were  given  on 
Monday,  following  a  keynote  addi-ess  by  Col.  Charles  H. 
Tenney  on  the  importance  of  a  sane  financial  outlook. 

H.  T.  Sands  presided  at  the  opening  session,  and 
D.  E.  Manson  opened  the  meeting  Tuesday  morning  with 
a  program  embracing  the  following  topics :  "The  Tenney 
Organization,"  by  Palmer  York;  "Good  Housekeeping 
and  Bad,"  by  A.  E.  Bliss;  "The  Trend  of  Public  Utility 
Legislation,"  by  Allen  Hollis,  and  "Present-Day  Public 
Utility   Obligations,"   by   h.    T.    Sands. 


Washington    Conference    on    Unemploy- 
ment Issues  Recommendations 

WITHOUT  attempting  the  impossible  task  of 
assessing  the  relative  weight  of  different  forces, 
the  Conference  on  Unemployment  now  meeting  at 
Washington  under  government  auspices  has  made  the 
following  summary  of  the  more  important  matters  that 
require  constructive  and  immediate  settlement  if  recov- 
ery in  business  and  permanent  employment  are  to  be 
speedily  brought  about: 

1.  Readjustment  of  railway  rates  to  a  fairer  basis  of  t'ne 
relative  value  of  commodities,  with  special  consideration  of 
the  rates  upon  primary  commodities  at  the  same  time  safe- 
guarding the  financial  stability  of  the  railways. 

2.  Speedy  completion  of  the  tax  bill  with  the  contemplated 
reduction  of  ta.\es,  in  order  that  business  now  held  back 
pending  definite  determination  may  proceed. 

3.  Definite  settlement  of  -tariff  legislation  in  order  that 
jusiness  may  determine  Its  future  conduct  and  policies. 

4.  Settlement  of  the  financial  relationships  between  the 
government  a..d  the  railways,  ha\nng  in  mind  the  immediate 
necessity  for  increased  maintenance  and  betterments,  mak- 
ing effective  increased  railway  employment  and  etimulation 
of  general  employment,  in  order  that  the  railways  maj-  Be 
prepared  for   enlarged   business   as  it  conTCs. 

5.  Limitation  of  world  armament  and  consequent  Increase 
of  tranquillity  and  further  decrease  o£  tfie  tax  burden  not 
only  of  the  United  States  but  of  other  countries. 

6.  Steps  looking  to  the  minimizing  of  fluctuations  in 
exchange,  because  recovery  from  the  great  slump  jn  exports 
(due  to  the  economic  situation  in  Europe)  cannot  make 
substantial  progress  so  long  as  extravagant  daily  fluctua- 
tions continue  in  foreign  exchange,  for  no  merchant  can 
determine  the  delivery  cost  of  any  international  snipnient 

7.  Definite  programs  of  action  that  will  lead  to  elmina- 
tion  of  waste  and  more  regular  employment  In  seasonal 
and  intermittent  industries,  notably  in  the  am\  industry, 
in  order  that  the  drain  upon  capital  may  be  lessened  and 
the  annual  income  of  workers  may  be  increased. 

8.  In  the  field  of  all  the  different  industries  .-nul  Occupa- 
tions the  rapidity  of  recovery  will  depend  .gi'ean>-  upon  the 
speed  of  proportionate  adjustment  of  the  inequalities  i" 
deflation. 
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San  Joaquin  Light  &  Power  7  per  cent 
Bonds  Offered  at  Par 

EVIDENCE  of  the  growing  strength  of  electric  light 
and  power  company  securities  is  found  in  the  offer 
by  the  San  Joaquin  Light  &  Power  Corporation  of 
$1,500,000  of  unifying  and  refunding  7  per  cent  bonds 
at  par.  These  bonds  are  a  thirty-year  issue,  due  March 
1.  1951,  and  the  low  rate  of  return  which  they  cany 
indicates  that  in  the  case  of  good  public  utility  long- 
term  bonds  money  is  thought  to  be  now  procurable  at 
a  reasonable  price. 


N.  E.  L.  A.  Good- Will  Film  to  Be 

Distributed 

ARRANGEIMENTS  have  been  made  for  the  distribu- 
IX.  tion  to  N.  E.  L.  A.  member  companies  of  the  one- 
reel  feature  film  entitled  "Back  of  the  Button"  prepared 
for  the  association  by  the  Rothacker  Film  Manufactur- 
ing Company  and  shown  for  the  first  time  at  the  Chicago 
convention  in  May.  This  is  the  first  of  a  series  of 
motion  pictures  to  be  produced  by  the  association  for 
the  benefit  of  the  entire  industry.  It  is  expected  that 
these  films  will  place  before  the  public  all  of  the  benefits 
of  electric  light  and  power  service  and  also  bring  out 
the  problems  with  which  the  industry  is  confi-onted. 


Reclamation  Service  Makes  Recommenda- 
tions on  Colorado  River 

A  LL  EXISTING  data  bearing  directly  upon  the  prob- 
JLx.  lems  of  the  lower  Colorado  River  have  been  con- 
densed in  a  single  report  prepared  by  the  Reclamation 
Service.  Since  the  publication  of  a  preliminary  report 
a  year  ago  by  the  irrigation  committee  of  the  House  of 
Representatives  further  investigations  have  been  made 
and  embodied  in  the  report,  which  comprises  six  vol- 
umes. The  recommendations  which  form  a  part  of  the 
report  are  as  follows : 

,1.  That  through  suitable  legislation  the  United  States 
participate  in  the  construction  of  the  Boulder  Canyon 
Reservoir  and  the  High  Line  Canal  from  Laguna  dam  to 
the  Imperial  Valley,  in  proportion  to  the  interests  of  the 
public  lands  and  the  Indian  lands  as  set  forth  in  the  report. 

,2.  That  the  Secretary  of  the  Interior  be  authorized  to 
enter  immediately  into  contracts  with  such  states,  counties, 
municipalities  and  other  interests  as  may  desire  to  partici- 
pate in  the  benefits  of  the  construction  herein  recommended, 
provided  that  each  participating  agency  furnish  funds  with 
which  to  defray  its  proportionate  share  of  the  expense, 
as  allocated  by  a  board  to  be  appointed. 

3.  That  there  be  appointed  a  board  of  three  competent 
persons  who  shall  not  be  resident  in  any  of  the  states 
affected  by  the  decisions  of  the  board  and  who  shall  have 
no  financial  interest  in  those  decisions,  one  being  an  irriga- 
tion engineer,  one  a  power  engineer  and  one  learned  in 
irrigation  law,  to  allocate  the  cost  and  benefits  of  the  pro- 
posed con.struction  and  assess  the  cost  upon  those  receiviuK 
the  benefits  in  proportion  to  such  benefits.  The  decisions 
of  this  board  should  supersede  the  preliminary  allocation 
recommended  in  this  report,  and  contract  should  be  entered 
into  with  all  participating  parties  to  abide  by  the  decisions 
of  this  board  and  to  supply  funds  for  construction  in 
proportion  to  benefits  as  determined  by  the  board. 

4.  That  the  Secretary  of  the  Interior  be  authorized  to 
proceed, with  the  work  of  development  as  rapidly  as  the 
funds  are  made  available  from  any  of  the  sources  pro- 
vided. 

,The  report  embraces  the  quantity  and  regularity  of 
water  supply  for  irrigation,  data  pertaining  to  flood  con- 


trol, data  concerning  storage  facilities,  and  information 
as  to  the  amount  of  land  available  for  irrigation  and  the 
canal  systems  which  will  be  i-equired. 

The  opinion  is  expressed  in  the  report  that  "the  in- 
vestigations at  Boulder  Canyon  have  shown  the  feasi- 
bility of  a  high  dam  at  that  point.  The  amount  of 
storage  which  would  be  furnished  by  this  dam  has  been 
computed  at  contour  elevations  ranging  from  750  ft.  to 
1,300  ft.,  showing  that  the  capacity  would  range  from 
58,750  acre-feet  to  31,600,000  acre-feet.  The  canyon 
walls  extend  to  the  2,000-ft.  contour,  or  700  ft.  higher 
than  the  contour  which  would  result  in  a  capacitj'  of 
31,600,000  acre-feet. 

The  entire  matter  is  to  be  taken  up  at  a  public  hear- 
ing before  the  Secretary  of  the  Interior  in  Washington 
on  Oct.  27. 

Must  Maintain  Values  in  Lrocal  Stock- 
Selling  Campaigns 

PUBLIC  relations,  viith  emphasis  on  the  sale  of  securi- 
ties locally,  was  the  dominant  subject  of  the 
convention  last  week  at  the  Lake  Placid  Club,  Lake 
Placid,  N.  Y.,  of  the  Empire  State  Gas  and  Electric 
Association.  The  program,  which  was  particularly  at- 
tractive in  that  it  concentrated  on  a  small  number  of 
important  topics,  drew  representatives  from  about  150 
utilities.  Especial  emphasis  during  the  discussion  was 
placed  on  local  stock  selling  for  maintaining  values. 
President  H.  W.  Peck  opened  the  convention  with  a 
review  of  the  past  year  and  urged  that  particular  at- 
tention be  given  to  the  questions  of  taxation,  wage 
adjustment  and  sales  of  securities  to  the  customer  as 
the  paramount  issues  of  the  year  ahead. 

The  Thursday  morning  session  was  given  over  in 
large  part  to  the  consideration  of  public  relations  as  a 
factor  in  the  value  of  utility  securities,  with  an  address 
by  H.  M.  Addinsell.  Mr.  Addinsell  urged  the  sale  of 
stock  to  the  public  in  as  large  an  amount  as  can  be 
easily  marketed  with  as  small  a  bond  issue  as  possible, 
but  sounded  the  warning  that  during  the  sale  of  securi- 
ties to  the  public  proper  measures  should  be  taken  to 
insure  that  the  price  of  the  stock  on  the  open  market  be 
not  less  than  the  company's  price,  lest  customers'  securi- 
ties depreciate  in  value  and  there  be  a  reaction  in  public 
sentiment.  J.  T.  Hutchings  pointed  out  that  the  utili- 
ties have  two  purposes  in  selling  stock — to  obtain  money 
and  to  improve  relations  with  the  public — and  that 
therefore  the  value  of  the  securities  after  selling  should 
be  conscientiously  maintained.  E.  H.  Palmer  of  Geneva 
stated  that  his  company  is  publishing  monthly  in  its 
house  organ  a  detailed  financial  report  for  the  informa- 
tion of  customers  who  own  the  company's  securities. 

The  committee  on  rural  lines  reported  on  the  special 
need  for  rural  rate  classification  and  submitted  rural 
service  schedules  recommended  for  varying  conditions. 
Thursday  evening  was  devoted  to  a  banquet,  followed 
by  a  lantern-slide  address  by  Col.  John  P.  Hogan  on  the 
"Electric  Power  Situation  in  New  York  City."  Music 
was  furni.shed  by  the  "Con-Gas  quartet." 

Chairman  Prendergast  of  the  Public  Service  Com- 
mission addressed  the  convention  on  Friday  morning 
and  discussed  the  gas  situation  in  Greater  New  York, 
recommending  the  consolidation  of  all  gas  companies  in 
the  greater  city  with  a  gradual  assumption  of  owner- 
ship by  the  municipality.  An  address  by  Loyal  S. 
Wright  of  Manlius,  N.  Y.,  followed  on  the  subject  "Serv- 
ing the  Public."    Mr.  Wright  graphically  illustrated  the 
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principle.s  of  service  and  the  natural  laws  which  meas- 
ure the  value  of  the  service. 

The  following  officers  were  elected  for  the  coming 
year:  President,  E.  H.  Rosenquest;  first  vice-president, 
E.  H.  Beal;  second  vice-president,  S.  J.  Magee;  treas- 
urer, W.  J.  Welch. 


Plant  Distribution  Discussed  by 
Steel  Engineers 

ffTJOWER  Distribution  in  Industrial  Plants"  was  a 
IT  topic  that  elicited  considerable  interest  at  the 
Philadelphia  Section  meeting  of  the  A,ssociation  of 
Iron  and  Steel  Electrical  Engineers  last  Saturday.  The 
paper  of  the  evening  was  presented  by  K.  M.  Raynor, 
assistant  superintendent  electrical  department,  Lehigh 
plant,  Bethlehem  Steel  Company.  Mr.  Raynor  referred 
to  a  6,600-volt,  three-phase  overhead  circuit  which  ties 
together  six  substations  at  the  Lehigh  plant.  Each 
phase  consists  of  two  conductors  which  pass  through 
current  transformers  at  the  entrance  to  and  exit  from 
each  substation.  These  transformers  are  connected  to 
relays  in  such  a  manner  that  an  unbalance  of  load 
equal  to  50  per  cent  of  the  normal  rated  load  will  trip 
the  oil  switches  at  each  end  of  the  circuit  affected, 
thereby  isolating  the  trouble.  After  two  years'  opera- 
tion the  system  has  cleared  all  cases  of  trouble  with  the 
exception  of  one. 

In  discussing  this  subject,  Harold  Goodwin  called 
attention  to  the  fact  that  the  cost  of  relays  is  negligible 
compared  with  the  value  of  the  protection  they  afford. 

R.  B.  Gerhardt  contended  that  systems  involving  the 
distribution  of  large  amounts  of  power  cannot  be  oper- 
ated with  the  same  degree  of  reliability  with  the  radial 
system  as  with  the  loop  system.  For  relay  protection 
he  expressed  a  preference  for  the  wattmeter  type  of 
relay  rather  than  the  bellows  type.  With  the  simple 
loop  the  number  of  substations  which  can  be  connected 
with  the  system  is  limited  because  of  the  time  setting 
of  relays  and  the  time  required  for  oil  switches  to 
operate,  Mr.  Gerhardt  asserted.  On  the  other  hand, 
with  split-conductor  systems  like  that  to  which  Mi*. 
Raynor  referred  there  is  no  limitation.  However,  Mr. 
Gerhardt  said,  the  balanced  relay  system  does  not  afford 
any  protection  in  case  of  trouble  on  the  substation 
busbars. 


Internationul  Pooling  of  World's  Ra<lio 
Facilities  Planned 

REPRESENTATIVES  of  American  wireless  interests 
^  are  now  in  Paris  discussing  world  radio  matters 
with  a  view  to  forming  a  combination  of  British,  French, 
German  and  American  radio  facilities.  Daily  confer- 
ences are  being  held  by  the  delegates,  who  expect  to 
complete  arrangements  before  Nov.  1.  The  proposed 
agreement  is  the  outgrowth  of  a  desire  to  place  interna- 
tional wireless  service  on  a  sound  commercial  basis. 
Radio  facilities  of  the  four  countries  will  in  effect  be 
pooled,  but  the  companies  in  each  country  will  retain 
control  over  their  respective  territory.  It  is  thus  ex- 
pected to  eliminate  a  great  deal  of  waste  occasioned  in 
the  past  by  duplication  of  equipment  by  the  different 
organizations.  The  governments  concerned  have  ap- 
proved the  conference. 

The  formation  of  an  international  corporation  con- 
solidating the  radio  interests  in  the  various  countries 
is  not  contemplated,  according  to  David  Sarnoff,  general 


manager  of  the  Radio  Corporation  of  America.  Mr. 
Sarnoff  stated  to  a  representative  of  the  Electrical 
World  that  the  negotiations  in  Paris  have  not  yet  be«n 
completed  but  that  details  of  the  agreement  will  be  given 
out  when  the  American  representatives  return. 

The  American  delegation  includes  Owen  D.  Young, 
vice-president  of  the  General  Electric  Company;  Ed- 
ward J.  Nally,  president  of  the  Radio  Corporation  of 
America,  and  J.  W.  Elwood.  The  Westinghouse  inter- 
ests are  also  represented.  British  interests  are  repre- 
sented by  Godfrey  Isaacs  of  the  British  Marconi  Com- 
pany, those  of  France  by  E.  Girardeau  of  the  French 
Wireless  Company,  and  those  of  Germany  by  C.  Shapiro 
of  the  Telefunken  Company. 


September  Licenses  and  Permits  Issued 
by  Federal  Power  Commission 

APPLICATIONS  for  licenses  and  preliminary  per- 
l\.  mits  were  received  by  the  Federal  Power  Com- 
mission during  September  as  follows,  the  name  and 
address  of  the  applicant,  the  type  of  application,  the 
type  of  project,  its  location,  its  proposed  use,  the  horse- 
power involved  and  "conflicts,"  if  any,  being  shown : 

Darwin  Silver  Company,  Independence,  Cal.;  license; 
transmission  line  from  Los  Angeles  line  to  mining  property; 
mining  purposes. 

Gladstone  Mining  Company,  Buena  Vista,  Col.;  license; 
power  development;  Denny  Creek,  Col.;  mining;  power 
capacity,  100  hp. ;  installed  capacity,  100  hp. 

Rio  Grande  Light,  Heat  &  Power  Company,  Albuquerque, 
N.  M.;  license;  power  project  in  Rock  Canyon,  Sandoval 
and  Santa  Fe  Counties,  N.  M.;  public  utility;  power 
capacity,  2,750  hp.;   installed  capacity,  25,000  hp. 

Frank  C.  Dougherty,  San  Francisco;  preliminary  permit; 
four  power  projects  on  Crater,  Long  and  Tease  Lakes  and 
at  Sweetheart  Falls  near  Port  Snettisham,  Alaska;  pulp 
and  paper  manufacture;  installed  capacity,  80,000  hp.; 
power  capacity,  66,000  hp. ;  conflicts  with  the  application 
of  the  Speel  River  Company. 

W.  H.  Samson,  Corning,  Cal.;  preliminary  permit;  power 
project,  Stuart's  Fork  of  Trinity  River;  public  utility; 
power  capacity,  15,000  hp.;  installed  capacity,  25.000  hp. 

Southern  Sierras  Power  Company.  San  Francisco;  pre- 
liminary permit;  power  project;  Bear  Creek  and  Santa 
Ana  River,  Riverside  County,  Cal.,  public  utility;  power 
capacity,  5,000  hp. ;  installed  capac'iy,  25,000  hp.;  all  in  con- 
flict with  the  application  of  J.   G.  Van  Zandt. 

Lars  Jorgensen,  San  Francisco;  preliminary  permit; 
three  major  and  three  minor  projects  on  the  Middle  Fork 
of  Feather  River  in  Plumas,  Sierra  and  Butte  Counties. 
Cal.;  public  utility;  power  capacity,  200,000  hp. ;  installed 
capacity,  350,000  hp. ;  in  partial  conflict  with  the  application 
of  the  Richpoint  Mining  Company,  the  Great  Western 
Power  Company  and  with  the  application  of  R.  T.  Harding. 
The  project  contemplates  the  creation  of  six  large  reser- 
voirs storing  a  total  of  372,000  acre-feet,  the  construction 
of  several  diversion  dams,  several  miles  of  conduits  and 
tunnels  and  six  power  houses. 

Northern  States  Power  Company,  Chicago;  preliminary 
permit ;  six  projects  on  the  Mississippi  and  the  St.  Croix 
Rivers  in  Burnett  and  Polk  Counties.  Wis.,  and  in  Pine  and 
Chicago  Counties,  Minn.;  public  utility;  power  capacity, 
30,000  hp.;  installed  capacity.  60.000  hp. ;  in  direct  conflict 
with  applications  of  J.  D.  Markham  and  ot  the  St  Cloud 
Electric    Power    Company. 

R.  T.  Harding,  San  Francisco;  preliminary  permit;  power 
project,  Bucks  and  Grizzly  Creeks,  Plumas  County,  Cal.; 
mining  and  manufacturing;  power  capacity,  7.900  hp. ;  in- 
stalled capacity,  15,800  hp. ;  in  conflict  with  applications  of 
Lars  Jergensen  and  of  the  Great  Western  Power  Company. 

Ed.  Fletcher,  San  Diego,  Cal.;  preliminary  permit;  power 
project ;  Santa  Yzabel  and  Black  Canyon  Creeks,  San  Diego 
County.  Cal.;  public  utility;  power  capacity.  l.SOO  hp.; 
installed  capacity,  3,600  hp. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Electrification  of  Sawmills. — A  strik- 
ing instance  of  what  electrification  of 
sawmills  is  accomplishing  in  the  North- 
west is  afforded  by  the  Carlisle  Pennell 
Lumber  Company,  with  headquarters 
at  Onalaska,  Wash.  This  company  has 
made  a  record  run  in  which  more  than 
300,000  board-feet  of  lumber  was  cut 
on  a  single-cut  saw  in  one  day  of  eight 
hours.  In  these  mills  there  is  a  total 
installed  capacity  of  electrical  motors 
of  3,200  hp.,  embracing  220  motors  of 
various  ratings. 

Springfield,  III.,  Votes  to  Extend 
Utility  Franchises. — At  a  special  elec- 
tion held  Sept.  27  the  people  of  Spring- 
field, 111.,  by  a  very  decisive  vote  ap- 
proved an  ordinance  extending  the  elec- 
tric, steam  and  hot-water-heating  fran- 
chises of  the  Springfield  Gas  &  Elec- 
tric Company  for  a  period  of  twenty 
years.  This  is  a  straight  extension  of 
the  company's  franchises,  which  ex- 
pired earlier  in  the  year.  The  com- 
pany, subsidiary  of  the  Commonwealth 
Power,  Railway  &  Light  Company,  also 
serves  Springfield  with  gas,  the  fran- 
chise for  which  is  unlimited  as  to  its 
duration. 

Hydro-Electricity  Planned  in  South 
Carolina  Through  Joining   Rivers. — By 

building  a  24-mile  navigable  canal  from 
the  Santee  River  to  the  headwaters  of 
the  Cooper  River,  the  Columbia  (S.  C.) 
Railway  &  Navigation  Company  plans 
to  obtain  4,000  hp.  of  continuous  power 
and  perhaps  three  times  as  much  sec- 
ondary power.  The  proposal  is  to  build 
a  hydro-electric  power  house  at  the 
southerly  terminus  of  the  canal,  where 
a  head  of  30  ft.  would  be  obtained. 
The  company  has  acquired  a  prelim- 
inary permit  from  the  Federal  Power 
Commission  in  which  provision  is  made 
for  surveys  into  the  effect  of  the  pro- 
posed diversion  on  the  navigability  of 
the  Santee  River. 

Dr.  Steinmetz  on  the  Voltage  of  a 
Lightning  Flash.  —  Addressing  the 
Kiwanis  Club  of  Schenectady  recently 
on  the  subject  of  "Lightning,"  Dr. 
Charles  P.  Steinmetz  asserted  that  only 
in  the  last  few  years,  with  the  advance 
of  electrical  engineering,  has  scienct- 
become  able  to  under.stand  and  explain 
the  electrical  phenomena  of  the  thun- 
derstorm, to  calculate  the  voltage  and 
the  energy  of  the  lightning  flash,  and 
"finally  we  have  been  able  to  reproduce 
lightning  experimentally  in  our  labora- 
tory." He  .said  that  corroborative  evi- 
dence has  shown  that  the  voltage  of  a 
lightning  flash  was  usually  Ijetween 
20,000,000  and  100,000,000,  averaging 
probably   about  ."JO.OOO.OOO. 


Electrification  of  Railroads  in  Japan. 

— Plans  are  being  worked  out  by  the 
Japanese  govemment  for  the  electrifi- 
cation of  the  Tokaido  railroad  from 
Tokyo  to  Kobe  and  of  part  of  the  line 
running  from  Tokyo  to  Kofu  in  the 
rear  of  Mount  Fuji,  where  many  tun- 
nels make  transportation  slow.  Elec- 
tric trains  will  be  for  passenger  serv- 
ice only,  steam  locomotives  being  re- 
tained for  hauling  freight. 

Complaints  of  Discrimination  Against 
San  Francisco  Companies. — Complaint 
has  been  made  to  the  California  Rail- 
road Commission  against  the  Pacific 
Gas  &  Electric  Company  and  the  Great 
M'estern  Power  Company  charging  dis- 
crimination against  the  Park-Presidio 
district  of  San  Francisco  in  charges 
for  electric  service.  Twnty-six  res- 
idents of  the  district  signed  a  formal 
complaint  and  say  that  they  are  sup- 
ported by  a  petition  signed  by  3,000 
consumers  in  the  district.  The  com- 
plaint alleges  that  the  rates  charged 
in  the  Park-Presidio  district  are  higher 
than  the  rates  in  other  parts  of  the 
city  in  which  the  defendant  companies 
are  in  competition  with  the  Universal 
Electric  &  Gas  Company.  The  peti- 
tioners ask  that  the  Pacific  and  Great 
Western  companies  be  ordered  to  lower 
their  rates  in  the  district  to  conform 
with  the  schedule  in  competitive  terri- 
tory. As  an  alternative  prayer  it  is 
requested  that  the  Pacific  Gas  &  Elec- 
tric Company  be  required  to  supply 
through  the  Sierra  &  San  Francisco 
Power  Company  suflicient  electrical 
energy  at  wholesale  to  the  Universal 
company  to  permit  the  latter  to  enter 
the   Park-Presidio   district. 

Formosa  Developing  Her  Water  Pow- 
ers.—Since  1902,  says  a  British  consular 
report,  five  water-power  electric  stations 
have  been  built  in  the  island  of  For- 
mosa. These  have  a  total  rating  of 
11,200  hp.  and  supply  five  towns.  Since 
the  war  there  has  been  a  large  indus- 
trial development,  and  a  governmental 
project  is  now  on  foot  to  utilize  the 
waters  of  the  Dakusui  River  and  of 
Lake  Candidius,  which  is  the  largest 
body  of  water  in  the  island  and  lies 
almost  exactly  at  its  center.  The  cost 
of  the  undertaking  is  placed  at  48,000,- 
000  yen  ($24,000,000  at  par)  and  th^ 
date  of  its  completion  at  about  1926. 
The  lake,  which  is  about  6  square  miles 
in  area  and  2,400  ft.  above  sea  level, 
has  been  gradually  drj'ing  up,  but  when 
the  waters  of  the  river,  which  now 
passes  within  a  few  miles  of  the  lake 
as  it  flows  to  the  sea,  are  diverted  so 
as  to  discharge  into  the  inland  body  of 
water,  the  level  of  the  latter  will  be 
raised  m  ft.  A  power  station  will  be 
huilt  1,100  ft.  below  the  reservoir,  and 
it  is  expected  to  generate  a  maximum 
of  140,000  h.p.  JEvcntually  a  second 
pywcr  hou.se,  with  a  maximum  output 
of  (52,000  hp.,  may  be  built  4  miles  below 
the  first  one.  A  less  ambitious  project 
is  now  being  carried  out  by  a  private 
company  which  in  a  few  months  will  be 
capable  of  adding  10,000  hp.  to  the 
island's  supply,  and  various  other 
schemes  are  the  subject  of  discussion. 


Associations  and 
Societies 

A  complete  Director>-  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Telephone  Pioneers  of  America.— The 

Telephone    Pioneers    of    America    will 
meet  at  St.  Louis  on  Oct.  24  and  25. 

Vancouver  Section,  A.  I.  E.  E. Offi- 
cers of  this  section  elected  for  the  year 
beginning  this  fall  are:  Chairman,  John 
R.  Read;  secretary,  W.  F.  McNeill;  ex- 
ecutive committee,  Frank  Sawford  L 
P.  Philpot  and  T.  H.  Crosby. 

"Cost  Accounting  from  the  Engineer- 
ing Standpoint."— An  address  on  this 
subject  will  be  made  on  Monday,  Oct. 
24,  at  8  p.  m.,  before  the  Philadelphia 
Section  of  the  Taylor  Society  by  John 
H.  Williams,  New  York  manager  for 
Day  &  Zimmermann. 

A.  I.  and  S.  E.  E.,  Philadelphia  Sec- 
tion.— The  second  meeting  of  this  sec- 
tion of  the  Iron  and  Steel  Association 
IS  scheduled  for  Saturday,  Nov.  5,  at 
the  Engineers'  Club,  Philadelphia.  The 
topic  selected  is  "Operation  and  Care 
of  Power  Transformers." 

American  Electric  Railway  Associa- 
tion Elects  Officers.— The  follo\ving  oflB- 
cers  were  elected  by  the  American 
Electric  Railway  Association  at  its  an- 
nual convention  in  Atlantic  City,  N.  J., 
last  week:  President,  Robert  I.  Todd, 
president  Indianapolis  Street  Railway 
and  Terre  Haute,  Indianapolis  &  East- 
ern Traction  Company;  first  vice-presi- 
dent, Britton  I.  Budd,  president  Chicago 
Elevated  Railways,  Chicago,  North 
Shore  &  Milwaukee  Railroad  and  Chi- 
cago Interurban  Traction  Company; 
second  x-ice-president,  C.  D.  Emmons, 
president  United  Railway  &  Electric 
Company,  Baltimore;  third  vice-presi- 
dent, J.  N.  Shannahan,  president  New- 
port News  &  Hampton  (Va.)  Railway, 
Gas  &  Electric  Company;  fourth  vice- 
president,  Frank  R.  Coates,  president 
Community  Traction  Company,  Toledo 
Ohio;  treasurer,  Barron  G.  Collier. 


Coming   Meetings  of  Electrical  and 
Other  Technical  Societies 

N.  E.  L.  A..  Southcastprn  .Section^Chatta- 
nooga,  Tenn..  Oct.  17-19.  (For  program 
see  issue  of  Oct.  8.  pago  743.) 

A.  I.  E.  E.,  New  Tork  Section — New  York. 
Oct.  19. 
phone   r  _.. 
Oct.   2(-2,';. 

American  Society  for  Te-stine  Materials — 
Providence.  Oct.   28  and  29. 

A.  I.  and  S.  E.  E..  Philadelphia  Section- 
Philadelphia.  Nov.  5. 

A.  T.  E.  E.  and  Society  of  Naval  Architects 
and  Marine  Engineers  —  New  Tork 
Nov.   17. 


Electrical  Supply  Jobbers"  .X-x.-iorlatlon.  At- 
lantic Division — Philadelphia,  C.ate  in 
November  to  be  flxed. 
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Coinmission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Increase  of  Rates  Permitted  to  Im- 
prove Service. — Allowing  an  increase  in 
g:as  rates  over  the  protests  of  a  city 
which  alleged  inferior  service,  the 
Washing1;on  State  regulatory  body 
pointed  out  that  the  utility  concerned 
had  operated  last  year  at  a  loss  and 
expressed  the  view  that  it  would  be 
harsh  to  deny  it  a  sufficient  return  to 
prevent  a  deficit  and  at  the  same  time 
compel  it  to  spend  several  thousand 
dollars  to  improve  its  service.  On  evi- 
dence that  the  company  was  proceeding 
with  the  improvements  necessary,  the 
increased  returns  were  allowed. 

Interests  of  Consumers  in  Utility 
Dividends. — In  commenting  on  the  four 
expenditures  that  the  earnings  of  public 
utilities  must  be  large  enough  to  cover 
— operating  costs,  taxes,  depreciation 
fund  and  dividends — the  Rhode  Island 
Public  Utilities  Commission  recently 
said:  "It  becomes  at  once  apparent  that 
the  failure  to  earn  sufficient  to  cover 
all  of  the  above  items  means  that  de- 
preciation or  dividends,  or  both,  must 
suffer.  The  consumers  of  the  utility 
have  a  direct  interest  in  the  mainte- 
nance of  proper  depreciation  and  div- 
idends. The  former  safeguard.^  the  effi- 
ciency of  the  plant,  and  the  latter  en- 
ables the  utility  to  maintain  its  credit 
and  have  available  at  reasonable  inter- 
est or  dividend  rates  the  new  capital 
that  is  constantly  required  to  extend 
and  develop  its  service  to  meet  the 
requirements  of  the  community." 

Company  Has  Right  to  Benefit  by 
Bargain  Purchase.  —  That  the  actual 
value  of  property  and  not  the  sum  paid 
for  it  is  the  governing  factor  in  regu- 
lation of  utilities  was  insisted  upon  by 
the  Virginia  Corporation  Commission  in 
a  case  involving  the  Lynchburg  Traction 
&  Light  Company.  "The  cost  to  the 
present  owners  is  of  no  relevancy,"  the 
commission  said,  "in  the  absence  of 
information  as  to  the  sums  the  prop- 
erty originally  cost.  If  the  present 
owner.';  bought  a  bargain,  they  are 
entitled  to  profit  thereby,  just  as  the 
owners  of  private  property  are  so  en- 
titled. Had  they  paid  too  much,  as  is 
the  case  with  the  owners  of  certain 
other  utility  property  in  Vii-ginia,  they 
would  stand  to  lose  and  the  public 
would  not  be  made  to  suffer  thereby. 
Some  utilities  are  overcapitalized;  the 
commission  therefore  pays  no  attention 
to  their  capital  obligations  and  will  not 
require  the  public  to  pay  a  return  on 
securities  not  represented  by  property 
used  in  public  service.  In  this  instance 
the  company  is  somewhat  undercapital- 
ized, and  the  fact  that  large  dividends 


have  been  paid  upon  its  stock  in  the 
past  does  not  mean  that  its  return  upon 
the  actual  value  of  the  property  has 
been  unduly  large." 

Discrimination  Involved  in  Special 
Rate  Contract. — A  complaint  was 
brought  before  the  Pennsylvania  Pub- 
lic Service  Commission  by  the  Apollo 
Steel  Company  against  the  West  Penn 
Power  Company  because  of  rates  al- 
leged to  be  in  conflict  with  a  special 
rate  contract.  The  commission,  how- 
ever, declared  that  a  special  contract 
giving  reduced  rates  to  a  steel  mill 
cannot  be  sustained  on  the  ground  that 
the  consumer  was  a  pioneer  user  of 
electricity  in  its  business,  that  its  suc- 
cessful operation  would  be  of  advertis- 
ing value  to  the  utility,  and  that  it 
assumes  the  risk  of  interruptions  in 
transmitting  the  electrical  energy  over 
a  40-mile  transmission  line,  since  these 
are  not  the  distinguishing  conditions 
and  circumstances  which  justify  a  rate 
differential. 

Dual  Service  Prevented  as  Detri- 
mental to  the  Public. — In  Rockton,  111., 
an  agreement  between  the  Rockton 
Electric  Company  and  the  South  Beloit 
Water,  Gas  &  Electric  Company  stipu- 
lating that  the  South  Beloit  company 
should  serve  all  future  power  business 
and  the  Rockton  company  all  future 
domestic  consumers  was  disallowed  by 
the  Illinois  Public  Utilities  Commission 
as  detrimental  to  the  public  interest 
because  it  would  lead  to  agitation,  dis- 
pute and  a  duplication  of  equipment. 
The  consumers,  the  commission  pointed 
out,  might  be  compelled  to  pay  a  return 
upon  the  investment  in  two  sets  of  line, 
either  one  of  which  would  be  adequate 
for  the  required  service.  The  two  com- 
panies were  ordered  to  enter  into  an 
agreement  by  which  the  local  company 
should  acquire  all  distribution  equip- 
ment of  the  other  utility. 

Tentative  Increase  of  Rates  with  Pro- 
vision for  Refunding  Excess  to  Custom- 
ers Is  Condemned. — The  Railroad  and 
Public  Utilities  Commission  of  Tennes- 
see has  held,  in  an  application  to  raise 
telephone  rates,  that  rates  not  in  the 
nature  of  emergency  relief  should  not 
be  granted  without  a  valuation  upon 
which  to  base  the  return.  The  accept- 
ance of  a  refunding  bond  from  the 
company  guaranteeing  the  return  to 
its  customei-s  of  any  excess  charges 
subsequently  detemiined  is  condenin«d 
by  the  commission,  despite  the  com- 
pany's contention  that  it  will  suffer 
irreparable  injurj'  should  the  routine 
procedui-e  be  followed.  "It  would  be," 
the  commission  assert^*,  "a  herculean 
task  to  take  up  and  follow  through  the 
books  of  the  company  all  the  transac- 
tions with  a  view  of  refunding  to  each 
individual  the  excess  which  he  may 
have  paid  in  each  particular  transac- 
tion with  the  conipnay.  When  the  case 
should  have  finally  been  completed  so 
that  an  order  could  issue,  thousands 
of  those  who  might  have  paid  the 
excess  charges  would  have  died,  moved 
away  or  failed  to  keep  in  touch  with 
the  detailed  operations  of  the  com- 
pany." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Rate  Procedure  in  Kansas. — Where 
rates  fixed  by  the  Public  Utilities  Com- 
mission of  Kansas  are  adjudged  to  be 
confiscatory  and  set  aside  by  a  court 
of  competent  jurisdiction,  the  utility 
may,  according  to  a  decision  of  the 
Kansas  Supreme  Court  in  City  of 
Hutchinson  vs.  Southwestern  Bell  Tele- 
phone Company,  promulgate  rates  of 
its  own  which  will  be  deemed  legal 
rates  under  which  the  utility  may  op- 
erate until  such  rates  are  found  to  be 
unreasonable  and  excessive  or  until 
other  rates  are  fixed  by  the  commis- 
sion, and  rates  promulgated  in  this 
manner  may  not  be  enjoined  by  the 
courts  until  action  has  been  taken  by 
the  commission.      (200  Pac.  301.)* 

Damages  Not  Recoverable  for  Death 
of  Electrician  Who  Failed  to  Exercise 
Ordinary  Care. — An  electrician  em- 
ployed by  the  Trenton  (Mo.)  Gas  & 
Electric  Company  was  killed  through 
contact  of  a  dead  line  on  which  he 
was  making  connections  at  a  generat- 
ing station  vrith  another  line  carrying 
high-voltage  current  which  he  had  pre- 
viously connected  and  which  he  had 
himself  ordered  to  be  energized.  His 
widow  recovered  damages  in  the  trial 
court  (Egan  vs.  Trenton  Gas  &  Elec- 
tric Company),  but  the  Supreme  Court 
of  Missouri  reversed  the  verdict  on  the 
ground  that  the  victim  had  not  been 
ordered  to  perform  the  work  in  the 
manner  that  he  did  and  that,  as  an 
experienced  electrician,  he  was  guilty 
of  lack  of  ordinary  care  in  so  doing. 
(233  S.  W.  239.) 

Police  Power  of  State  Not  Vested  in 
Municipalities  in  South  Dakota. — The 
South  Dakota  Supreme  Court  has  sus- 
tained the  Board  of  Railroad  Commis- 
sioners in  a  suit  brought  against  it  by 
the  city  of  Mitchell  to  annul  an  order 
increasing  telephone  rates  over  those 
named  in  the  company's  franchise.  The 
court  held  that  any  delegation  of  police 
power  must  be  clear  and  express  and 
that  courts  should  hesitate  to  hold 
either  that  a  sovereign  power  of  the 
state,  such  as  the  police  power,  the 
free  exercise  of  which  by  the  proper 
agency  might  be  essential  to  the  general 
welfare,  had  by  implication  been  taken 
from  legislative  control  and  lodged  even 
in  part  with  the  municipalities  of  the 
state,  or  that  by  implication  the  consti- 
tution had  conferred  upon  municipal- 
ities a  power  through  the  exercise  of 
which  they  might  be  able  to  confiscate 
the  property  of  public  utilities. 


•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  ripht-hand  numbers  to  the 
pase  of  the  National  Reporter  System. 
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Men  of  the  Industrj 

Changes  in  Personnel— Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branchej  of  the  Industry 


Mortimer  E.  Cooley,  who  has  been 
elected  to  head  the  American  Engi- 
neering Council  of  the  Federated  Amer- 
ican   Engineering    Societies,    was    born 


in  Canandaigua,  N.  Y.,  on  March  18, 
1856,  and  was  graduated  from  the 
United  States  Naval  Academy  in  1879. 
In  1881  he  was  detailed  by  the  Navy 
Department  to  the  University  of 
Michigan  at  Ann  Arbor  as  professor 
of  steam  engineering  and  iron  ship- 
building, and  in  1885  he  resigned  from 
the  navy  to  accept  the  chair  of  me- 
chanical engineering  at  the  university, 
which  conferred  upon  him  the  honorary 
degree  of  M.  E.  He  became  dean  of 
the  College  of  Engineering  in  1904  and 
of  the  College  of  Agriculture  in  191.3. 
During  the  Spanish-American  War  in 
1898  he  served  as  chief  engineer  of  the 
convoy  Yosemite,  which  took  an  active 
and  hazardous  part  in  the  naval  opera- 
tions. On  returning  to  the  university 
Mr.  Cooley  undertook  a  large  amount 
of  important  appraisal  work,  including 
investigation  of  the  10,000  miles  of 
Michigan  railroads,  valued  at  $100,000,- 
000,  as  well  as  telegraph  and  telephone 
lines,  plank  roads  and  river  improve- 
ments, and  the  evaluation  of  the  power 
plants,  rolling  stock,  stores  and  sup- 
plies of  the  Detroit  street  railways. 
His  work  in  Michigan  led  the  Legisla- 
ture to  adopt  the  ad  valorem  basis  of 
taxation.  In  1902  he  assisted  in  the 
appraisal  of  the  mechanical  equipment 
of  Newfoundland  railroads  and  in  190.3 
acted  as  consulting  engineer  in  the 
Wisconsin  railroad  appraisal.  In  1904 
he  was  a  member  of  the  traction  valua- 
tion committee  of  Chicago,  and  since 
1910  he  has  been  in  charge  of  appraisal 


of  hydro-electric  and  steam-electric 
properties  and  railroads  for  the  Michi- 
gan Public  Utilities  Commission.  He 
has  also  investigated  public  utilities  in 
Minneapolis,  Milwaukee,  Cleveland,  St. 
Louis,  Boston,  New  York  and  other 
cities  and  has  served  as  chairman  of 
important  committees  connected  with 
the  Interstate  Commerce  Commission 
and  the  Chicago  and  Pan-American  ex- 
positions. In  1918-19  Dean  Cooley  was 
president  of  the  A.  S.  M.  E. 

C.  Rodman  Stull,  who  for  the  past 
•si.x  years  has  been  manager  of  the 
■Kingston  (N.  Y.)  Gas  &  Electric  Com- 
pany, has  resigned  to  take  up  other 
work. 

H.  J.  Gille,  commercial  manager 
Puget  Sound  Traction,  Light  &  Power 
Company,  Seattle,  has  been  made  a 
member  of  the  industrial  bureau  of 
the  Seattle  Chamber  of  Commerce  and 
Commercial  Club,  which  is  undertak- 
ing an  important  survey  of  industrial 
possibilities  in  the  Puget  Sound  region. 

Dr.  Ernest  F.  Nichols,  who  was  in- 
augurated last  spring  as  president  of 
the  Massachusetts  Institute  of  Tech- 
nology, has  been  prevented  by  illness 
from  assuming  his  duties,  and  until  his 
recovery  the  institute  will  continue  to 
be  governed  by  an  administrative  com- 
mittee. It  is  hoped  that  Dr.  Nichols, 
whose  illness  is  attributed  to  overwork, 
will  be  able  to  take  charge  by  Jan.  1. 

Lewis  A.  MacArthur,  general  man- 
ager Pacific  Power  &   Light  Company, 


W.  A.  WoUs,  the  new  president  of 
the  Ohio  Electric  Light  Association, 
started  in  the  central-station  business 
in  1889  with  the  Columbus  (Ohio.) 
Edison  Electric  Light  Company.  The 
company  was  then  furnishing  sei'vice 
to  the  downtown  section  of  the  city 
through  the  underground  Edison  tube. 
Mr.  Wolls'  occupation  for  a  number 
of  years  was  that  of  switchboard  opera- 
tor, and  at  the  age  of  nineteen  he 
became  first  assistant  engineer  in 
charge  of  the  operation  of  the  plant. 
Spare  time  was  devoted  to  the  study 
of  mechanical  and  electrical  engineer- 
ing with   the   intention   of  becoming   a 


W.    A.    WOLLS 


Portland,  Ore.,  has  been  made  the 
recipient  of  an  honorary  degree,  "mas- 
ter of  arts  in  public  service,"  conferred 
by  the  University  of  Oregon. 


power-station  operator.  Failure  of 
health  forced  him  temporarily  into  the 
commercial  activities  of  the  central- 
station  company,  and  he  developed  a 
liking  for  that  phase  of  the  work  and 
foresaw  its  possibilities.  In  1912  he 
stepped  out  of  the  central-station  into 
the  merchandising  field,  undertaking 
department-store  work.  He  found  this 
unsatisfactory  and  went  back  to  the 
central-station  field.  He  is  now  the 
manager  of  the  new-business  depart- 
ment of  the  Columbus  Railway,  Power 
&  Light  Company.  He  brings  energy 
and  ripe  experience  to  the  service  of 
the  Ohio  Electric  Light  Association 
that  will  make  for  better  service  to 
the  industry  of  the  state.  He  has  seen 
the  company  he  represents  grow  from 
its  inception  in  1883  until  it  now  has 
43,000  customers  and  a  sale  of  135,- 
000,000  kw.-hr.  per  year. 

Prof.  Comfort  Avery  Adams,  who 
was  on  leave  of  absence  for  the  college 
year  1919-20  and  on  half  leave  for  the 
college  year  1920-21,  and  who  has 
served  as  chairman  of  the  engineering 
division  of  the  National  Research 
Council,  has  returned  to  Harvard  Uni- 
versity and  will  take  up  his  full-time 
duties. 

Frank  G.  Whitney,  for  the  last  fifteen 
years  superintendent  of  substations, 
electric  division,  New  York  Central 
Railroad  Company,  has  resigned  to  be- 
come superintendent  of  the  Dutch  Point 
power  station  of  the  Hartford  (Conn.) 
Electric   Light   Company.     A   farewell 
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banquet  was  given  in  Mr.  Whitney's 
honor  on  Sept.  22  by  a  hundred  of  his 
associate.s  and  fellow-employees  of  the 
New  York  Central  Railroad  Company. 
Mr.  Whitney  was  presented  with  a 
handsome  watch  and  a  traveling  bag  as 
tokens  of  their  esteem. 

Dr.  Elmer  I).  Ball  has  been  chosen 
by  the  Secretary  of  Agriculture  to  be 
the  first  director  of  scientific  work. 
The  office  was  created  in  the  last  agri- 
cultural appropriation  bill  so  as  to  pro- 
vide an  official  who  would  be  in  imme- 
diate general  charge  of  all  research 
work  in  the  department.  Through  Dr. 
Ball  an  effort  will  be  made  to  co-ordi- 
nate and  correlate  the  scientific  work 
of  the  department  in  a  way  to  make  it 
more  effective  in  the  study  of  national 
problems  having  a  bearing  on  agri- 
culture. 

C.  B.  Buchanan  has  resigned  the 
office  of  vice-president  and  general  man- 
ager in  charge  of  operation  of  the 
Virginia  Railway  &  Power  Company, 
Richmond,  Va.,  to  open  an  office  in 
New  York  City  for  the  promotion  of 
the  "trackless  trolley." 

H.  P.  Westervelt,  formerly  New  Eng- 
land district  manager  for  the  Century 
Electric  Company,  Boston,  has  joined 
the  sales  enginering  staff  of  the  New 
England  Appliance  Company,  514  At- 
lantic Avenue,  Boston,  representative 
of  the  Union  Electric  Company  and  of 
the  Watson  and  Kimble  motor  manufac- 
turers. 

E.  L.  Windenburg,  who  has  been  ap- 
pointed office  manager  of  the  Cleveland 
branch  of  the  Cutler-Hammer  Manu- 
facturing Company,  fills  the  vacancy 
made  by  the  sudden  death  of  A.  F. 
Loomis  "on  Aug.  2.  Mr.  Windenburg 
has  been  with  the  Cleveland  office  since 
February,  1919,  when  he  left  the  aerial 
service  of  the  United  States  Navy.  He 
is  a  graduate  engineer,  having  taken 
his  degrees  from  Iowa  State  College  at 
Ames. 

George  T.  Hansen,  for  ten  years  dis- 
trict manager  of  the  AUis-Chalmers 
Manufacturing  Company  at  Salt  Lake 
City,  Utah,  has  resigned  to  enter  pri- 
vate business.  E.  N.  Greenleaf,  who  has 
been  Mr.  Hansen's  assistant,  will  be- 
come the  new  district  manager  of  the 
Allis-Chalmers  Company.  Mr.  Hansen 
will  devote  his  lime  after  Sept.  15  to 
the  i)racticc  of  mining  engineering  and 
to  looking  after  his  mining  and  oil  in- 
terests. 

Fred  O.  Erickson,  formerly  a  mem- 
ber of  the  sales  department  of  Roth 
Brothers  &  Company,  has  been  ap- 
pointed secretary  and  treasurer  of  the 
Central  Armature  Works,  Inc.,  manu- 
facturer of  motors  and  generators.  In 
addition  to  acting  in  the  above  capac- 
ity he  will  have  complete  charge  of 
the  sales  department.  Mr.  Erickson 
has  been  with  the  Roth  company  for 
the  last  eight  years.  Prior  to  that 
he  was  connected  with  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany's Chicago  office,  where  he  had 
charge  of  the  repair  and  claim  depart- 
ment. 


John  Hinds  has  been  recently  elected 
vice-president  of  the  Philadelphia  Insu- 
lated Wire  Company  in  charge  of 
sales. 

Edward  N.  Hurley,  Jr.,  and  James 
A.  McCoy  have  been  elected  vice-presi- 
dents of  the  Hurley  Machine  Company, 
Chicago,  the  number  of  vice-presidents 
having  been  increased  from  three  to 
five.  John  Proudfoot,  formerly  assist- 
ant treasurer  of  the  company,  was 
elected  treasurer  in  succession  to  Mr. 
McCoy. 

Peter  S.  Klees,  who  has  been  ap- 
pointed general  sales  manager  of  the 
Tubular  Woven  Fabric  Company,  Paw- 
tucket,  R.  I.,  has  until  recently  been 
in  charge  of  its  New  York  City  ter- 
ritoi-y.  In  the  sales  field  Mr.  Klees 
has  been  identified  for  a  number  of 
years  with  prominent  companies.  He 
was  sales  manager  and  later  vice-pres- 


extensive  farm  electric  equipment  cam 
paign  which  the  company  has  been 
carrying  on. 


p.  s.  KLEES 


ident  of  the  Franklin  Electric  Manu- 
facturing Company  of  Hai-tford,  previ- 
ous to  its  consolidation  with  the  West- 
inghouse  Lamp  Company.  Mr.  Klees 
entered  the  electrical  industry  in  the 
employ  of  the  American  Lamp  Com- 
pany of  Philadelphia,  where  he  re- 
mained until  about  1906,  when  h»  be- 
came connected  with  the  Franklin  com- 
pany as  sales  manager.  Ho  has  taken 
an  active  interest  in  the  work  of  na- 
tional associations  and  he  is  also  well 
known  in  the  electric  manufactm-ing 
field. 

Herbert  Metz,  for  the  last  two  years 
in  charge  of  farm  electric  light  plant 
advertising  with  the  Western  Electric 
Company,  has  been  appointed  its  power 
and  light  sales  manager,  with  head- 
quarters at  the  company's  general  offi- 
ces in  New  York  City.  Mr.  Metz  joined 
the  Westom  Electric  Company  upon 
graduation  from  Penn  StJite  College  in 
1914,  starting  in  the  commercial  stu- 
dent course  at  its  big  plant  near  Chi- 
cago. The  following  year  he  entered 
the  advertising  department  in  New 
York  and.  except  for  a  year  in  field 
sales  promotion  work  in  the  Rocky 
Mountain  territory,  iie  has  since  been 
connected   with   publicity   work   on   the 


Dr.  Emil  Arnold  Budde,  a  well- 
known  electrical  engineer  who  repre- 
sented Germany  on  the  International 
Electrotechnical  Commission  in  pre- 
war days,  is  dead  at  the  age  of  eighty. 
Arthur  F.  Loomis,  office  manager  of 
the  Cleveland  branch  of  the  Cutler- 
Hammer  Company,  died  suddenly  at  his 
home  on  Aug.  22.  He  was  forty-nine 
years  old  and  a  graduate  of  Lehigh 
University. 

J.  H.  Lord,  an  electrical  engineer 
who  had  had  charge  of  the  installa- 
tion of  electrical  equipment  in  the 
Fairfield  plant  of  the  Tennessee  Coal, 
Iron  &  Railroad  Company,  has  died  at 
Bengal,  India,  where  he  was  connected 
with  the  Tata  Iron  Works. 

Lloyd  W.  Chapman,  industrial  editor 
of  the  JoHrnal  of  Electricity  atid 
Western  Industry,  San  Francisco,  died 
on  Sept.  6  after  an  attack  of  spinal 
meningitis.  He  had  been  at  his  desk 
three  days  before.  Mr.  Chapman,  who 
was  only  thirty-six  years  old,  was  bom 
in  Massachusetts  and  had  been  con- 
nected at  different  times  with  the 
electrolytic  laboratory  of  the  Anaconda 
Copper  Company  at  Great  Falls.  Mont., 
and  as  chemical  engineer  with  the  E.  T. 
du  Pont  de  Nemours  Company  at  Wil- 
mington, Del.  In  May,  1919,  he  became 
the  Pacific  Coast  editor  of  Chemical 
and  Metallurgical  Engineering,  being 
transferred  last  February  to  the  posi- 
tion named  above. 

Henry  J.  Kimman,  since  1902  man- 
ager of  the  Cleveland  plant  of  the  Chi- 
cago Pneumatic  Tool  Company,  died  in 
Cleveland  on  Sept.  7.  Mr.  Kimman  was 
bom  in  Haarlem,  Holland,  in  1863.  He 
came  to  America  in  1870  with  his 
parents,  who  settled  in  Chicago.  Ho 
served  an  aprenticeship  with  the 
.\dams-Westlake  Company  and  other 
manufacturing  concerns  in  Chicago  and 
the  Far  West.  .Ambitious  to  engage  in 
business  for  himself,  he  converted  the 
basement  of  his  home  on  Nineteenth 
Street,  Chicago,  into  a  small  machine 
shop  and  carried  on  work  there 
in  the  evenings,  while  he  continued 
to  work  for  othei-s  in  the  day. 
He  designed  and  in  collaboration  with 
his  brother,  T.  P.  Kimman,  built 
the  first  practicable  portable  pis- 
ton air  drill,  known  as  the  "Little 
Giant"  Soon  after  engaging  in  the 
manufacture  of  air  drills  he  became  as- 
sociated with  E.  N.  Hurley,  and  they 
formed  the  Standard  Pneumatic  Tool 
Company  in  1898.  On  the  consolidation 
of  pneuniatic-tool  interests  in  1901 
he  became  as.sociated  with  the  Chicago 
Pneumatic  Tool  Company  as  manager 
of  the  Cleveland  plant.  He  remained 
in  active  charge  of  that  plant  until  his 
death. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


September  Construction  Activity 
Breaks  Records 

AN  ANALYSIS  of  the  report  of  the  F.  W.  Dodge  Com- 
■  pany  on  building  activity  during  the  month  of  Sep- 
tember shows  that  new  records  in  constniction  activity 
were  set.  Building  contracts  awarded  during  that  month 
in  the  twenty-seven  Northeastern  States  amounted  to 
$246,186,000,  an  increase  of  Hi  per  cent  over  contracts 
awarded  during  August.  This  is  not  only  the  largest 
monthly  total  that  has  been  reached  this  year,  but  also 
the  largest  September  figure  on  record.  During  the  ten- 
year  period  pre%ious  to  1921  the  average  September  figure 
is  141  per  cent  below  the  average  August  figure. 

Greatest  increases  were  noted  in  the  entire  Middle  West- 
em  territory  and  in  the  New  York  district,  while  New 
England,  the  Northwestern  States  and  the  Middle  Atlantic 
States  showed  the  usual  seasonal  September  decline.  Fig- 
ures for  August  were  given  in  these  columns  of  the  issue 
of  Sept.  17.  ' 

New  England's  proportion  of  this  total  of  $246,186,000 
amounted  to  6.5  per  cent;  New  York  State  and  Northern 
New  Jersey  accounted  for  35  per  cent;  13.8  per  cent  was 
taken  up  by  the  Middle  Atlantic  States;  the  Pittsburgh 
district  contributed  16.6  per  cent;  25.3  per  cent  came  from 
the  Central  West,  and  2.8  per  cent  from  the   Northwest. 

Residential  building  still  leads  all  other  classes,  amount- 
ing to  nearly  39  per  cent  of  the  total  in  September,  but 
of  greater  significance  is  the  increase  in  volume  of  busi- 
ness buildings.  This  amounted  to  nearly  17  per  cent  of 
the  total  and  is  the  largest  monthly  total  in  this  class  since 
June,  1920.  Public  works  and  utilities  represented  14 
per  cent  and  educational  buildings  11  per  cent. 

These  fgures  are  of  such  a  nature  that  the  electrical 
industry,  it  would  seem,  should  feel  greatly  encouraged 
over  the  outlook  for  fall  and  winter  work.  They  show 
probably,  a  volume  of  building  contracted  for  in  the  neigh- 
borhood of  20  per  cent  in  excess  of  that  represented  by  a 
like  value  a  year  ago. 


British  Possessions  Lead  in  1920 
Battery  Exports 

OF  THE  exports  of  batteries  from  the  United  States 
during  the  calendar  year  1920,  amounting  in  all  to 
$6,633,542,  the  British  po.ssessions,  including  England,  took 
nearly  51  per  cent  of  the  total,  or  $3,360,181  worth.  Canada 
led  all  countries  with  $1,734,126,  and  England  was  a  poor 
second  with  $467,858.  From  here  on  the  decreases  were 
quite   gradual  for  the  other   countries.       Twenty-five   are 


BATTERY  EXPORTS  IN  1920 
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$93,779 
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Norway 

79.407 
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448.260 
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Panama. 

66.268 
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364.461 
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6S.356 
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65.119 

British  iDHi.H 
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Chile 
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226.896 
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Spain . 
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56.999 
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l'»5.770 

P.ru 

52.597 

Bratil 

I8'>.582 

.'^iTty  roiinthrH  ini(K»rt- 
ins  W*  than  $50,000 

C-hina 

147.230 

141.231 

534,398 

Total 

t«.633.542 

tabulated,  each  of  which  took  a  value  of  §50,000  or  more 
in  batteries.  Sixty  others  took  batteries  aggregating  in 
value  $534,398.  Total  exports  of  this  commodity  for  the 
year  1919  amounted  to  $5,998,223. 

With  the  assistance  of  Canada  the  continent  of  North 
America,  considering  geographical  divisions,  stood  first, 
with  a  total  of  $2,441,986,  37  per  cent  of  the  whole.  Europe 
was  second,  five  states  contributing  $940,011  in  batterj- 
imports  from  the  United  States,  14  per  cent  of  the  total 
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BATTERY  EXPORT  VALUES  INCREASED  16  PER  CENT 
IN    1920  OVER    1919 

value.  The  islands  southeast  of  Asia,  with  $881,306,  or 
just  over  13  per  cent,  were  followed  closely  by  South 
America,  wth  $869,571,  or  just  under  13  per  cent.  Four 
Asiatic  countries  took  a  value  of  $583,984,  or  9  per  cent 
of  the  total.  The  sixty  other  countries  importing  less 
than  $50,000  each  accounted  for  8  per  cent,  and  the  re- 
mainder of  the  total  went  to  Panama  and  British  South 
Africa. 

The  diversity  of  the  market  for  batteries  in  the  foreign 
field  is  clearly  shown  in  this  table,  and  all  the  countries 
listed  took  a  fair  volume  of  imports.  Of  course,  the  item 
of  batteries  includes  storage  batteries,  wet  batteries,  dry 
cells  and  flashlight  batteries.  Even  outside  of  Canada,  the 
largest  market  for  exports  of  electrical  equipment  from 
the  United  States,  it  is  interesting  to  note  the  volume  of 
these  imports  to  British  domains.  During  the  fiscal  year 
ended  June  30,  1918,  Canada  again  was  the  largest  im- 
porter, followed  in  order  by  England,  Australia,  Cuba, 
Argentina,  British  South  Africa,  New  Zealand,  France, 
Brazil  and   Mexico. 

Considering  monthly  figures  in  1919  and  1920,  there 
seem  to  be  no  parallels  in  the  volume  of  exports  except  that 
January  is  shown  to  be  the  poorest  month.  This  compila- 
tion was  made  by  the  Electrical  World  from  data  re- 
ceived from  the  Bureau  of  Foreign  and  Domestic  Com- 
merce. 

Copper  and  Brass  Product**  Higher 
in  Stronger  Market 

WITH  the  rise  in  price  of  electrolytic  copper  through- 
out the  month  of  September  and  to  date  in  the  preseni 
month  it  is  not  surprising  that  prices  of  copper  products 
should  have  been  advanced.  Since  the  first  of  September, 
when  electrolytic  copper  was  quoted  at  12  cents,  delivered, 
for  spot,  copper  wire,  net,  at  the  mill  has  advanced  from 
13.25-13.50  cents  per  pound  to  14.50  cents.  Electrolytic  is 
now  quoted  13  centE  for  spot,  delivered.     Black  wire  rods 
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have  taken  the  same  advance,  high  brass  wire  has  advanced 
1  cent,  copper  sheets  and  copper  bottoms  are  J  cent  to  i 
cent  higher,  square  copper  rods  are  0.67  cent  higher,  and 
round  copper  rods,  high  brass  sheets  and  seamless  copper 
tubing  are  h  cent  higher.  Low  brass  wire  is  quoted  1  cent 
lower,  and  high  brass  rods,  low  brass  sheets  and  rods,  seam- 
less brass  and  commercial  bronze  tubing  are  quoted  J  cent 
lower. 

In  line  with  these  higher  prices  there  is  an  increased 
demand  for  finished  copper  and  brass  products.  Bare  and 
insulated  wire  is  quoted  on  a  higher  level  this  week  by  manu- 
facturers who  did  not  advance  their  price  a  week  ago.  Dur- 
ing September  jobbers  were  quoting  No.  14  rubber-covered 
wire  in  5,000-ft.  lots  at  .$6  per  1,000  ft.  in  several  important 
centers  of  the  country.  Today  those  prices  are  from  $6.2.5 
to  $6.60.  Meanwhile  the  trade  saw  the  impending  advance 
and  laid  in  stocks.  Weatherproof,  too,  is  higher  about  1 
cent  in  base  prices. 

Scrap  heavy  copper  and  wire  prices  since  Sept.  1  have 
advanced  from  a  level  of  9.50-10  cents  a  pound  to  a  level 
of  10-10.75  cents  a  pound.  Heavy  brass  is  up  from  4.50- 
4.75  conts  to  4.75-5.25  cents  a  pound.  Light  brass  scrap  is 
still  higher  at  4.50-4.75  cents  as  against  3.75-4  cents. 

Buying  of  copper  by  wire  manufacturers  and  by  brass 
manufacturers  has  been  at  a  high  rate  since  Sept.  1,  about 
100,000,000  lb.  having  changed  hands  in  the  month  of  Sep- 
tember. This  is  about  double  present  production  with  most 
of  the  mines  shut  down. 


the  wayside,  and  the  trade  is  consequently  dominated  to  a 
greater  extent  by  the  central-station  companies,  depart- 
ment stores  and  the  better  class  of  electric  shops,  thus 
insuring  a  better  type  of  service. 


Electrical  Sheet  Prices  Holding,  While 
Raw  Market  Is  Stronger 

STEEL-MILL  orders  are  reported  falling  off  a  little  during 
the  past  week.  At  the  same  time  comes  the  announce- 
ment that  several  independent  sheet  makers  in  the  Youngs- 
town  district  have  notified  their  customers  of  a  five-dollar 
advance  in  sheet  prices  on  Oct.  15.  This  would  bring  black 
sheets  to  3.25  cents,  blue  annealed  to  2.75  cents  and  gal- 
vanized to  4.25  cents,  0.25  cent  in  each  case  above  the  prices 
effective  the  middle  of  September. 

Sheet  production  is  running  pretty  high,  one  mill  operat- 
ing at  about  90  per  cent  of  capacity.  Electrical  sheet 
operation  is  on  a  low  basis,  on  the  other  hand,  in  line 
with  the  buying  by  electrical  apparatus  manufacturers,  with 
considerable  stock  still  on  hand.  Prices  on  this  material 
are  holding,  no  advance  having  been  made  with  the  Sep- 
tember sheet  advance  and  no  immediate  advance  being  con- 
templated, it  is  reported,  on  this  newly  announced  rise  of 
Oct.  15. 


Strong  Flatiron  Market  Keeps 
Distributers'  Stocks  Low 

A  SURVEY  of  the  markets  for  electrical  heating  devices 
shows  the  flatiron  market  to  be  the  strongest  of  them 
all.  Since  the  schedule  of  prices  on  heating  devices  was 
lowered  last  July  the  effect  has  been  clearly  shown  on 
flatiron  sales,  although  it  was  a  few  weeks  after  the  price 
change  before  the  consumers  realized  what  the  cut 
amounted  to  and  came  into  the  market. 

Very  heavy  stocks  were  held  in  manufacturers'  ware- 
houses and  in  distributers'  hands  when  summer  broke  and 
factory  production  was  at  a  relatively  low  ebb  for  this 
device.  Since  August,  however,  the  buying  has  been  on 
such  a  plane  that  these  stocks  have  been  materially  re- 
duced and  factory  operation  is  on  a  fair  plane  again.  In 
some  quarters  distributers  report  that  they  are  cleaned 
out  of  stock  and  are  actually  in  need  of  lai-ge  replenish- 
ments to  satisfy  their  customers.  Other  distributers  are 
not  in  accord  on  this  point.  They  admit  that  their  stocks 
are  low,  but  say  their  factory  is  able  to  make  satisfactory 
shipments. 

Distribution  of  ii-ons  to  the  consumer  is  said  by  one 
prominent  distributer  to  be  getting  back  again  to  the 
channels  of  trade  existing  before  the  war.  That  is,  the 
ranks  of  the  dealers  that  .'iprang  up  at  that  time  and 
immediately  after  the  armistice  have  been  reduced  to  a 
large  extent  because  of  the  number  that  have  fallen  by 


Insulation  Market  Ruling  Stronger 
with  Better  Buying 

WITH  the  higher  prices  ruling  for  cotton  y'ams  and 
cloth,  the  insulation  market  is  on  a  little  stronger 
basis  and  buying  has  been  reported  more  active.  The  prin- 
cipal increase  in  the  buying  has  been  noted  in  the  fields 
concerned  in  repair  and  maintenance  work  rather  than  in 
new  manufacturing.  Electric  railway  properties  have  shown 
considerable  activity  in  this  respect  in  the  last  three  weeks 
in  comparison  with  the  light  buying  from  that  direction  in 
the  summer.  Cotton  insulation  and  cotton  and  rubber  tapes 
are  moving  well,  and  a  noticeable  increase  in  buying  of 
mica  is  found.  This  is  not  only  in  shapes  for  commutator 
slot  insulation,  but  also  in  tubes  and  washers  for  grid 
insulation,  undoubtedly  in  anticipation  of  winter  needs. 

Another  increasing  market  for  mica  at  this  time  is  in 
the  flatiron  field,  the  one  item  of  heating  apparatus  that 
is  enjoying  a  real  healthy  trade.  The  apparatus-manu- 
facturing field  is  increasing  its  production  only  slowly  if 
at  all  as  factory  and  distributer  stocks  have  been  ample 
to  take  care  of  the  increases  in  buying  which  have  de- 
veloped recently  for  small  sizes  in  motors  and  in  trans- 
formers, generators,  control  and  other  electrical  apparatus. 
Ample  stocks  of  insulation  have  cared  for  manufacturing 
needs  to  date,  but  these  are  running  low  here  and  there 
and  buying  has  resulted.  From  many  quarters,  however, 
the  market   is  quite  dull. 

Some  further  price  advances  since  Sept.  20  have  been 
noted  in  varnished  cotton  tapes  and  cloth,  in  the  nature  of 
10  per  cent.  Cotton  yarns  and  gray  goods  at  the  mills 
have  gone  up  again,  and  when  insulation  manufacturers 
come  into  the  market  for  further  supplies  it  is  expected 
that  still  further  advances  in  price  of  finished  insulation 
will  result.  Then,  too,  stocks  of  cotton  cloth  at  the  mills 
have  been  reduced  considerably  through  buying  in  the  gar- 
ment industry  and  a  temporary  Mortage  may  result. 
Mica  prices  are  up  only  slightly. 

Metal  Market  Situation 

COPPER  buying  for  October  and  November  accounts  has 
continued  at  a  good  rate  during  the  past  week,  but 
some  producers  are  reported  to  have  withdrawn  from  the 
October  market  because  of  their  short  stocks  available. 
Producers'  prices  for  October  are  13  cents  per  pound  for 
electrolytic,  delivered,  and  the  same  price  for  November. 
December  ranges  up  to  13.25  to  13.50  cents. 

The  outside  market  is  on  record  as  ha\nng  made  October 
sales  at  13  cents,  refinery,  and  is  asking  13.12J  cents  for 
November  and  13.25  cents  for  Deceml>er,  approximately 
.'i   cent  above  producers'  prices. 

Buying  is  still  good  from  wire  and  brass  mills.  Export 
sales  this  month  have  been  excellent,  with  a  price  of  13  cents 
f.a.s.  as  a  minimum.    This  will  not  always  be  covered. 


NEW  YORK  METAL  MARKET  PRICES 

Oct    A.  1921  Oct.  II.  1921 

Copper                                                                  £         s     d  £       s       d 

London,  standard  spot 66       12     6  69       7      6 

Contc*  per  Pound  Cents  per  Pound 

PrimoLftke 12.50—12.75  13  00-13.25 

Electrolytic 12  62J  13  00 

Ca.itinK 12  25  12  62) 

Wireba.10 14  00—14.50  14.50 

Lc.id,  .\m.  S.  &  R.  Co.  price 4  70  4  70 

,\ntimonv 5  00  —  5.25  5  00 

Nickel,  ingot 4100  4100 

Sheet  line,  f.  o.  b.  smelter 10  00  10  00 

Zinc,  spot 5  05  5  12) 

Tin,  Straits 26  87)  27.25 

Aluminum,  98  to  99  per  cent 24  50  24  50 

OLD  METALS 

Cents-  per  Pound  Cents  per  Pound 

Heavy  copper  and  n-ire 10  00       10  62)  10  00—10  75 

Brats',  heavy 4  75  —  500  475—525 

Hra-ss.  light 4  25  —  450  450  —  475 

lead,  heavy 3  50  —  375  350  —  387* 

Zinc.oldsotap 2  2S  —  2  37)  2.2S  —  2.3li 
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The  Week 

IN  TRADE 


Prices    When    Quoted    Are    Those  Prevailing  at  the 

Opening  of  Business  on  Monday    of  This    Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  all  Eastern  Points 


THERE  seems  to  be  no  let-down  in  the  demand  for 
electrical  materials,  although  some  sections  report  no 
increase  this  week  over  the  past.  In  the  Atlanta  district 
the  improvement  is  continuing  and  jobbers  are  getting 
bigger  orders  and  more  of  them.  The  trade  there  is 
looking  toward  the  central-station  companies  to  extend 
their  lines  as  a  further  market  for  equipment.  Chicago 
trade  is  quiet.  The  labor  situation  is  still  in  a  muddled 
state,  but  it  is  thought  the  light  is  breaking  through  and 
that  the  later  fall  will  witness  improvement  in  construction. 
Building  had  a  great  impetus  during  September  in  New 
jfork,  Atlanta  and  St.  Louis  territories.  Electrical  goods 
are  moving  well  in  St.  Louis,  with  special  emphasis  on 
weatherproof  wire  and  sockets.  Hardware  for  pole  lines 
and  also  poles  increased  slightly.  New  York  trade  is  lively 
in  heaters  and  irons. 

Rubber-covered  wire  is  somewhat  stiffer  as  a  whole,  but 
no  advance  has  yet  been  applied  to  armored  conductor. 
Buying  of  this  conductor  is  on  an  increasing  curve. 


NEW  YORK 

Improvement  in  trade  as  reported  from  week  to  week 
for  the  past  month  and  a  half  continues  to  hold  its  own. 
No  spectacular  increase  in  activity  has  appeared  along 
any  line,  but  jobbers  seem  to  be  well  satisfied  with  a  gradual 
return  of  better  conditions.  Wiring  material  is  moving 
steadily  and  demand  is  good.  Compared  with  two  months 
ago  jobbers'  offices  present  a  much  busier  appearance,  and 
the  general  attitude  of  both  jobbers  and  contractoi-s  is 
much  more  optimistic.  Prices  show  little  tendency  to 
weaken;  if  anything,  wire,  flexible  armored  conductor  and 
tape  have  stiffened  somewhat. 

Heating  appliances  are  moving  better  than  at  any  time 
during  the  past  six  months.  There  has  been  a  fairly  strong 
demand  for  heaters  and  the  leading  devices  such  as  flat- 
irons,  toasters  and  curling  irons.  In  fact,  there  is  a  decided 
shortage  of  some  leading  makes  of  the  three  latter  appli- 
ances. Hollow  ware,  grills  and  small  stoves  are  also  mov- 
ing. A  great  deal  of  interest  was  aroused  in  these  appli- 
ances by  the  Electrical  Show,  which  closed  Oct.  8,  and 
inquiries  for  all  kinds  of  household  electrical  devices  have 
been  received  literally  by  the  thousands  by  the  contractor- 
dealers  in  this  territory. 

Collections  remain  on  virtually  the  same  basis  as  last 
reported.  Current  sales  are  mostly  on  a  thirty-day  to 
sixty-day  basis. 

Conduit. — Sales  have  been  fairly  good  and  demand  is 
steady,  although  orders  are  mostly  for  moderate  quanti- 
ties. The  following  prices  were  quoted:  For  J-in.  black 
pipe  in  2,.500-ft.  lots,  $.54  to  $.5.5;  3-in.,  $69  to  $71,  and  1-in., 
$99  to  $101.  Galvanized  pipe  in  the  same  sizes  was  quoted 
at  $59  to  $62,  $76  to  $81  and  $110  to  $116.  Most  jobbers' 
stocks  are  fair  to  good  in  nearly  all  sizes. 

Flexible  Armored  Conductor. — Active  buying  of  this 
material  continues,  apparently  in  anticipation  of  an  ex- 
pected increase  in  price,  which,  however,  had  not  been 
announced  early  in  the  week.  No.  14,  two-wire,  single- 
strip,  is  quoted  at  $43  per  1,000  ft.  and  double-strip  at 
$44.50  per  1,000  ft.  in  lots  of  that  quantity.  Jobbers'  stocks 
are  only  fair  in  view  of  the  present  <lemand. 

Rubber-Covered  Wire. — Demand  is  a  little  better  and  con- 
tractors  are   ordering   in    larger   quantities.      No   ad  -ance 


in  prices  was  quoted,  No.  14  in  lots  of  5,000  ft.  remaining 
at  $6.35  to  16.60  per  1,000  ft.  as  reported  last  week.  For 
smaller  quantities  $7  per  1,000  ft.  is  asked.  Jobbers' 
'stocks  are  good. 

Loom.— Demand  for  this  material  is  very  small  in  this 
teiTitory,  and  only  moderate  stocks  are  carried  by  most 
jobbers.  In  1,000-ft.  lots  the  a'^-in.  size  sells  for  $19.25  and 
the  i-in.  size  for  $21  per  1,000  ft. 

Lamp  Cord. — No.  18  cotton,  twisted,  is  quoted  at  S12.30 
per  1,000  ft.  and  No.  18  parallel  at  S14.90  per  1,000  ft. 
Demand  is  fair,  and  jobbers  report  ample  stocks  on  hand. 

Tape. — Prices  are  somewhat  higher  than  last  reported. 
Friction  tape  in  100-lb.  quantities-  is  quoted  at  40  cents  per 
pound  and  rubber  tape  at  45  cents  per  pound.  Demand  is 
fair  and  stocks  are  generally  good. 

Schedule  Material. — Another  leading  manufacturer  has 
announced  a  revision  downward  of  prices  and  discounts  on 
such  items  as  sockets,  receptacles,  snap  switches,  rosettes 
and  so  forth.  These  conform  with  the  prices  on  these 
items  as  reported  a  month  ago.  Some  jobbers  report  a 
shortage  on  pull-chain  sockets  and  state  that  manufacturers' 
stocks  are  low. 

Heaters. — All  jobbers  reported  that  electric  heaters  are 
moving  better,  and  dealers  have  placed  orders  in  quanti- 
ties ranging  from  one  dozen  to  one  gross.  Stocks  are 
moderate. 

CHICAGO 

The  labor  situation  continues  to  muddle  along,  with  little 
apparent  surface  indication  of  a  final  settlement.  The  most 
important  development  of  the  week  was  a  secret  meeting 
of  the  various  associations  representing  the  employers  and 
professions  interested.  The  Association  of  Commerce  par- 
ticipated. Published  reports  indicate  that  plans  were  for- 
mulated to  support  the  Landis  award  in  the  building  trades 
situation  much  more  strongly  than  heretofore.  The  whole 
situation  seems  to  be  gradually  drifting  toward  a  settle- 
ment that  will  not  be  accomplished  without  much  creaking 
and  groaning  of  the  machinery  and  a  series  of  apparent 
deadlocks. 

Wire. — Little  change  in  prices  is  noted  and  the  demand 
is  fair  to  good.  No.  14  rubber-covered  sells  for  $6  per 
1,000  ft.  in  any  lot  required.  Weathei-proof  is  quoted  at 
15  cents  per  pound  in  1,000-lb.  lots.  Stocks  are  fair  for 
the  expected  future  demand,  but  would  be  insufficient  if  a 
heavy  demand  should  arise. 

Flexible  Armored  Conductor. — Prices  on  No.  14  two-wire 
double  strip  vary  from  $48  to  $50  per  1,000  ft.  in  lots  of 
any  quantity,  depending  upon  conditions  of  credit.  Move- 
ment of  this  line  is  continuing  below  expectations. 

Rigid  Conduit. — Prices  on  this  material  remain  about  the 
same  as  last  week.  Jobbers  quote  l-in.  black  at  $48  to 
$50  per  1.000  ft.  in  2,500-ft.  lots.  Galvanized  pipe  in  the 
same  size  is  quoted  at  $52  to  $54.  Sales  are  fair  and  stocks 
are  fair  to  good,  although  not  much  activity  is  expected 
until  some  settlement  of  the  building  situation  is  brought 
about. 

Tape. — Demand  is  moderate  and  stocks  are  fair  to  good. 
In  100-lb.  lots  friction  tape  sells  for  38  cents  per  pound  and 
rubber  tape  for  40  cents. 

Poles. — Stocks  are  heavy  and  moving  slowly.  A  nominal 
quotation  is  $8.60  for  a  35-ft.,  6-in.-top  Northern  white 
cedar,  with  competition  active  in  this  Hne. 

Locust  Pin.s. — Movement  has  been  very  slow  and  stocks 
are  still  large.  Prices  are  fairly  steady,  the  IJ-in.  x  9-in. 
pins  selling  for  $38.90  per  1,000  in.  lot.^  of  3,000. 

Mofor.s. — Inquiries  continue  to  be  fair  although  spotted. 
Prices  remain  firm,  while  movement  on  both  fractional- 
horsepower  and  large  motors   is  slow. 

Washing  Machines. — Movement  in  this  line  is  dependent 
upon  the  sales  effort  and  continues  to  be  fair.  Prices  are 
still  holding  with  little  or  no  expected  future  drop. 

Heating  Devices. — Air  heaters  are  moving  well,  and  flat- 
irons,  toasters  and  grills  arc  also  moving  fairly  well. 
Stocks  are  fair  with  manufacturers'  stocks  reported  to  bt 
only  moderate. 
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Moderate  increases  in  trade  continue,  with  sustained 
activity  in  New  England  textile,  paper-makinp  and  shoe- 
manufacturinp:  fields.  In  miscellaneous  electrical  supplies 
a  better  tone  is  evident,  although  the  machinery  market  is 
still  dull.  Household  appliances  are  moving  better  as  the 
dealers  begin  to  appreciate  the  possibilities  of  the  fall 
trade.  Collections  are  holding  up  well  and  promise 
decided  improvement  v/ithin  the  next  few  weeks.  Jobbers' 
stocks  are  much  lower  than  earlier  in  the  year.  Prices 
are  undergoing  many  readjustments,  with  upward  tenden- 
cies in  loom  and  rubber-covered  wire.  Building  operations 
fell  off  about  25  per  cent  last  week  in  the  value  of  con- 
tracts placed,  and  the  slow  liquidation  of  labor  is  believed 
by  many  to  be  responsible  for  the  lack  of  accelerated 
revival  in  this  field. 

Lamps. — Week  by  week  lamps  are  reported  in  better 
demand.  Seasonal  consumption  is  increasing  and  larger 
business  activity  is  also  reflected  in  sales.  Portables  are 
moving  reasonably  well  and  sign  lighting  is  healthier  than 
for  some  time.    Prices  are  encouraging  to  new  business. 

Wire. — No.  14  rubber-covered  is  moving  fairly  quickly  at 
present,  with  sharp  competition.  No.  14  sells  at  $6  to 
$6.25  per  1,000  ft.  in  5,000-ft.  to  25,000-ft.  lots  and  at  $7.25 
in  lots  of  1,000  ft.  to  5,000  ft.  In  the  larger  quantities  some 
instability  of  quotations  is  evident.  Stocks  are  plentiful. 
Weatherproof  base  Monday  was  143  cents. 

Loom. — The  market  is  dull  this  week,  stocks  being  ample 
for  current  needs.  Prices  trend  toward  firmer  levels, 
though  current  sales  do  not  yet  reflect  this  much.  The 
/i-in.  size  is  selling  around  $16.50  to  $17.50  per  1,000  ft. 
in  5,000-ft.  lots,  and  the  .^-in.  size,  correspondingly,  at  $19 
to  $20.  Sales  quickened  Monday  in  anticipation  of  price 
stiffening. 

Flexible  Armored  Conductor. — In  5,000-ft.  lots  this  mate- 
rial is  moving  slowly  around  $42  per  1,000  ft.  Liberal 
stocks  are  in  hand. 

Washers  and  Cleaners. — Unsettled  conditions  have  not 
yet  cleared  in  the  electric  washer  market,  owing  to  the 
divergence  in  prices  of  machines  in  competition.  Sales  are 
continuous,  but  intensive  effort  is  needed  to  move  goods. 
Better  business  is  reported  on  cleaners,  with  more  stable 
price  conditions,  good  stocks  and  active  factory  production. 

Meters. — Moderate  improvement  in  building  conditions 
is  reflected  in  meter  movement,  from  stock.  Prices  hold 
firm. 

Motors. — Spotty  business  continues  to  dominate  the 
market.  Industrial  betterment  work,  however,  keeps  up  a 
steady  stream  of  small-order  business,  with  ample  stocks 
for  current  requirements. 

Scheduled  Materialw — Price  readjustment  continue  in 
prominent  lines  of  plugs  and  switches,  the  tendency  being 
downward.  Pull  sockets  ai'e  steady  at  ."ilj  cents  net,  in 
case  lots,  keys  at  18  cents  and  keyless  at  16J  cents. 


ATLANTA 


The  opinion  of  all  lines  of  business  is  that  conditions  in 
general  continue  to  show  a  steady  improvement  of  a  sub- 
stantial and  healthy  nature.  Everything  seems  to  indicate 
that  this  section  is  again  on  the  road  to  normal  and 
healthy  conditions.  No  very  large  operations  have  yet 
been  undertaken,  but  reports  of  expanding  activities  have 
lately  been  received  from  a  variety  of  sources,  the  more 
noteworthy  being  those  recently  announced  in  the  textile, 
ice  and  :,tone  working  lines. 

The  report  of  the  Federal  Resei-\'e  Bank  of  Atlanta 
places  August  building  pennits  of  twenty-four  principal 
cities  at  3,506,  valued  at  $5,814,000,  an  increase  of  190 
per  cent  over  August,  1920.  This  heavy  revival  of  con- 
struction is  the  cause  for  satisfactory  activity  in  lumber 
and  woodworking  plants,  brick  manufacturing,  etc.  In  the 
electrical  lines  it  is  having  a  tendency  to  overcome  the 
hand-to-mouth  purchasing  that  has  been  so  much  in  evidence 
for  the  past  few  months,  and  contractors  are  now  begin- 
ning to  feel  safe  in  accumulating  small  stocks  of  the  faster 
moving  materials. 


Funds  realized  for  fall  crops  are  beginning  to  be  evi- 
denced in  the  increase  in  retail  sales.  Electrical  jobbers 
are  enjoying  considerable  increase  in  the  number  and  size 
of  orders  from  the  contracting  trade,  and  they  are  antici- 
pating considerable  revival  in  purchases  by  central-station 
companies  for  line  material  for  maintenance  and  expansion. 

Fixtures. — Both  the  commercial  and  residential  types  con- 
tinue exceptionally  active,  owing  to  the  large  number  of 
buildings  going  up  in  Atlanta  and  vicinity.  Jobbers  say 
they  have  stocks  sufficient  to  meet  the  demand.  While 
there  have  been  reductions  in  some  types,  prices  in  gen- 
eral remain  steady. 

Poles. — The  demand  for  poles  of  all  varieties  continues 
very  satisfactory,  with  jobbers  reporting  white  cedar  and' 
chestnut  poles  as  increasingly  active.  One  of  the  largest 
jobbers  reports  the  receipt  of  heavy  inquiries  for  poles  from 
central-station  companies  during  the  past  week.  Stocks 
of  the  better  class  are  fair  to  good,  with  shipments  from 
yards  fairly  prompt. 

Pole-Line  Hardware. — The  entire  line  of  pole-line  hard- 
ware continues  active  with  prices  steady,  there  having  been 
no  change  for  the  past  sixty  days.     Stocks  are  ample. 

Bell-Ringing  Transformers. — Jobbers  report  a  steady  and 
very  satisfactory  demand  for  this  specialty,  with  prospects 
of  it  continuing  for  some  months  to  come.  Stocks  are  in 
good  shape  with  no  price  change  reported. 

Safety  Switches. — The  movement  of  this  line  continues 
very  good  with  the  30-amp.,  three-pole  type  the  most 
l)opular,  though  sales  of  all  sizes  are  becoming  more 
satisfactory.     Stocks  are  good. 

Sewing  Machines. — There  has  been  little  or  no  activity  in 
this  line  for  some  time  past.  Jobbers  are  not  placing  orders 
for  fall  as  they  do  not  anticipate  any  increased  activity 
for  some  time. 

Farm-Lighting  Plants. — After  several  months  with  few 
or  no  sales  recorded  the  past  few  weeks  ha  'e  witnessed  an 
awakened  interest  in  this  line.  Several  of  the  manufac- 
turers and  jobbers  will  exhibit  at  the  county  fairs  this 
month,  and   they   are   anticipating   considerably    increased 


ST.  LOUIS 


Building  permits  for  the  city  of  St.  Louis  were  of  abnor- 
mally large  value  last  month,  the  total  being  reported  as 
$4,307,172,  but  permits  were  issued  for  only  three  new 
factories  and  workshops,  and  their  value  was  only  $42,500. 
The  principal  items  were  a  million-dollar  hotel,  a  million- 
dollar  lodge  building,  a  hospital  to  cost  $600,000  and  two 
schools  totaling  $260,000. 

The  buying  of  electrical  goods  continued  to  show  slight 
advancement  last  week,  no  particular  line  of  goods  finding 
especial  demand.  Buying  of  weatherproof  wire  in  larger 
quantities  by  the  utilities  was  of  interest,  and  the  railroads 
also  showed  somewhat  better  buying  strength.  The  situa- 
tion in  the  South  is  being  closely  followed  by  all  the  job- 
bers, but  as  yet  only  a  slight  increase  in  purchasing  is 
apparent.  Money  in  the  South  is  now  easier  to  obtain,  and 
materially  better  business,  especially  in  appliances,  is  ex- 
pected to  develop  in  the  next  few  months. 

Non-employment,  although  declining  slowly,  will  be 
strongly  felt  here  this  winter,  and  to  alleviate  conditions  a 
committee  has  been  appointed  to  study  the  situation  and 
make  recommendations.  The  first  of  these  is  for  the  city 
to  engage  in  municipal  improvements  on  a  large  scale,  and 
the  indications  are  that  something  of  the  kind  will  be  done. 

Wire. — Further  stiffening  of  prices  occurred  last  week, 
and  now  most  jobbers  are  selling  No.  14  rubber-covered  for 
$6.50  per  1,000  ft.  in  lots  of  5,000  ft.  or  more.  The  base 
price  on  bare  and  weatherproof  is  from  155  cents  to  16 
cents  per  pound.  One  of  the  railroads  purchased  a  large 
quantity  of  No.  9  bare,  and  a  number  of  the  utilities  came 
in  for  good  quantities  of  weatherproof.  Some  stocks  are 
running  low. 

Flexible  Armored  Conductor. — The  market  is  weak  and  no 
material  changes  in  prices  have  been  made.  No.  14  two- 
wire  is  $5  per  100  ft.  in  lots  of  1,000  ft.  or  more. 


October  15,  1921 


ELECTRICAL     WORLD 


801 


Lamp  Cord. — A  slight  shading  in  prices  over  those  of  the 
preceding  week  is  apparent,  and  No.  18  cotton-covered 
twisted  pair  is  being  sold  for  |13.25  in  lots  of  1,000  ft.  The 
demand  is  showing  improvement  and  stocks  are  slowly 
being  reduced. 

Knobs  and  Tubes. — Price  increases  have  been  generally 
made  as  the  stocks  obtained  at  the  lower  manufacturers' 
prices  became  exhausted.  In  barrel  lots  "Nail-It"  knobs 
are  priced  around  ?17.50  per  1,000.  Likewise,  in  barrel  lots, 
2i-in.  tubes  are  selling  for  $5.25  per  1,000  and  3-in.  tubes 
for  ?5.75  per  1,000.    Low  stocks  are  being  maintained. 

Conduit. — While  the  movement  continues  slow,  particu- 
larly in  the  larger  sizes,  the  week  developed  some  improve- 
ment. Stocks  are  in  good  condition.  In  bundle  lots  i-in. 
black  sells  for  |49.75  per  1,000  ft.  and  1-in.  black  for 
S93.16.  In  the  galvanized  the  respective  prices  are  $55.93 
and  ?103.36. 

Sockets. — Some  improvement  in  buying  is  reported  and 
a  steady  volume  of  sales  has  been  maintained  for  some 
time.  Representative  prices  are:  Key,  $18.15  per  100; 
keyless,  $16.15,  and  pull,  $33.00,  all  in  standard-package 
lots.     Stocks  are  in  excellent  condition. 

Pole-Line  Hardware. — Improvement  is  found  as  compared 
with  the  slack  sales  existing  a  few  weeks  ago.  The  sales 
indicate  that  the  utilities  are  buying  only  for  small  exten- 
sions and  for  maintenance  purposes.  Quite  a  bit  of  line 
strengthening  is  being  done  in  anticipation  of  the  winter. 

Poles. — Some  variations  in  the  prices  on  Western  red 
cedar  poles  have  been  made,  but  they  are  small  and  cover 
only  changes  which  have  been  made  in  freight  charges,  the 
variations  depending  upon  the  shipping  base.  The  demand 
is  increasing  slightly,  most  of  the  improvement  being  in 
Illinois  and  Arkansas. 


SEATTLE— PORTLAND— SPOKANE 

The  business  tone  in  the  Puget  Sound  and  Portland  dis- 
tricts is  greatly  improved  over  that  of  six  weeks  ago,  and 
the  marked  gains  made  in  September  are  apparently  per- 
manent. Conditions  are  better  in  the  lumber  industry  than 
they  have  been  during  the  past  two  years,  and  it  appears 
that  the  comer  has  been  rounded.  The  lumber  market  in 
the  Seattle  district  has  stiffened  considerably  during  the 
past  week.  Fir  lumber  had  advanced  about  $2  per  1,000 
ft.  with  export  business  hea\'y.  Lumber  and  wheat  exports 
from  Portland  were  unusually  heavy  during  September. 
An  average  of  more  than  2,000,000  ft.  of  lumber  and 
approximately  200,000  bushels  of  wheat  was  shipped  each 
day  during  the  month.    Imports  are  increasing  steadily. 

Building  of  residences  and  small  industrial  and  com- 
mercial building  continues  good  in  both  the  Portland  and 
Seattle  districts.  Wages  in  the  building  trades  are  on  the 
average  about  20  per  cent  lower  than  a  year  ago.  Electrical 
jobbers  of  Seattle  report  business  to  be  holding  the  gains 
made  during  September,  and  a  steady  growth  is  anticipated. 
Some  loosening  of  credits  is  observed.  Few  price  changes 
arc  observed,  but  some  slightly  upward  tendencies  have 
been  noted.  Stocks  for  three  months  are  carried  in  most 
lines,  and  shipments  are  fairly  normal.  Portland  manufac- 
turers and  jobbers  report  the  volume  of  business  to  be  good, 
but  mostly  in  small  sales.  Jobbers  are  carrying  about  four 
months'  stock  of  goods  that  must  be  supplied  from  the  East. 
There  is  pronounced  activity  in  the  sale  of  washing  machines 
and  ironers.  A  recent  drop  of  15  per  cent  or  more  in  the 
price  of  washing  machines  has  undoubtedly  done  consider- 
able to  influence  this  activity.  Some  retailers  report  busi- 
ness  very  active. 

Electric  Washers. — Following  the  slashing  of  prices  ef- 
fective Oct.  1,  washers  have  been  moving  rapidly  in  Seattle. 
Dealers  have  taken  advantage  of  the  price  reduction  by 
instituting  aggressive  selling  campaigns  with  good  results. 
Washers  now  range  in  price  from  $120  to  $140. 

Heaters. — Owing  to  the  low  rate  for  energy  used  for 
heating  in  Tacoma  a  considerable  market  for  2-kw.  and 
3-kw.  heaters  exists.  The  movement  for  heaters  is  now 
nnder  way  and  promises  to  be  good  for  several  months. 


Hollow  Ware. — Specialties  are  beginning  to  feel  the  in- 
fluence of  the  fall  and  holiday  season  and  are  livening 
up  considerably. 

\A'ire. — The  price  of  copper  wire  has  stiffened  slightly 
during  the  past  week.  Rubber-covered  is  up  5  per  cent 
.vhile  0.5  cents  has  been  added  to  the  base  price  of  weather- 
proof. 

Schedule  Material. — Since  the  reductions  in  the  price  made 
effective  a  few  weeks  ago  the  movement  in  schedule  mate- 
rials has  been  very  good. 

SAN  FRANCISCO 

The  oil-field  strike  still  drags  along,  but  i<-  is  likely  an 
early  settlement  will  be  reached.  Collections  are  better 
than  they  were  a  month  or  so  ago,  and  credit  men  are 
again  loosening  up  the  amounts  allowed  their  customers. 

Schedule  Jlaterial. — Standard  brass  key  sockets  are  sell- 
ing in  package  lots  for  approximately  20  cents  each.  Lower 
prices  made  on  all  standard  sockets  as  well  as  on  other 
standard  schedule  items  are  causing  a  demand  which  is 
reflected  in  good  movements  of  stocks  as  reported  by  manu- 
facturers maintaining  schedule  stocks  on  the  Coast. 

Heating  Devices. — Jobbers'  salesmen  are  now  out  on 
Christmas  stock  solicitation,  but  the  first  orders  will  be 
very  low  compared  with  last  year  because  of  long  stocks 
remaining  in  the  dealers'  hands  on  items  considered  as 
particularly  of  a  holiday  character.  Some  heating  pads  re- 
tailing at  $9  each  have  proved  acceptable  to  the  trade  at 
$5.85  in  lots  of  six.  It  may  be  generally  said  that  the 
1921-22  heating  pad  demand  will  be  principally  confined  to 
low-price  articles.  Some  dealers  have  thought  so  highly  of 
the  possibilities  of  instantaneous  water  heaters  that  they 
have  put  out  special  solicitors  for  them,  and  it  is  certain 
that  there  is  a  big  public  demand  for  the  right  heater. 

Conduit. — Non-metallic  flexible  conduit,  which  has  de- 
creased about  10  per  cent  in  price,  is  now  selling  for  about 
$19  per  1,000  ft.  in  the  standard  wiring  size.  Local  stocks 
are  good. 

Wire. — Local  stocks  in  all  standard  sizes  are  very  low. 
In  rubber-covered  wire  some  exceedingly  low  prices  and  a 
special  drive  have  pretty  well  exhausted  the  local  market. 
Prices  are  now  on  the  upward  trend,  the  new  5,000-ft.  price 
on  No.  14  single-braid  solid  being  $7  per  1,000  ft.,  an  in- 
crease of  about   10  per  cent. 

SALT  LAKE  CITY— DENVER 

A  feeling  of  decided  optimism,  warranted  by  actual  im- 
provement in  business  generally,  has  developed  in  the  mer- 
chandising field  in  the  past  three  or  four  weeks.  Crops  are 
being  liquidated,  and  the  farmers  are  spending  their  money 
for  the  things  they  have  long  needed.  The  beginning  of 
the  beet  harvesting  has  begun,  and  the  first  pay  day,  several 
weeks  hence,  will  put  hundreds  of  thousands  of  dollars  in 
circulation.  Electrical  men,  both  jobbers  and  dealers,  are 
noting  positive  indications  of  better  times  and  dealers  report 
a  better  buying  tendency  on  the  part  of  the  consumer  of 
electrical  merchandise.  Dealers  are  ordering  stocks  in 
better  quantity.  Money  seems  to  be  getting  gradually 
easier,  with  collections   showing  some   improvement. 

The  report  comes  through  reliable  channels  that  one  of 
the  largest  smelting  concerns  in  the  mountain  region  will 
soon  resunie  operation,  taking  back  on  its  payroll  700  men. 
The  employment  situation  generally,  however,  is  not  much 
improved,  although  an  effort  is  being  made  by  several 
agencies  to  co-operate  with  the  federal  government.  The 
electrical  repair  business  has  been  exceptionally  good 
through  the  summer. 

Flatirons. — A  gratifying  improvement  in  sales  is  reported, 
with  jobbers  in  many  cases  far  behind  the  demand  for 
stocks.  Reduced  prices,  together  with  vigorous  advertising 
campaigns,  are  responsible  for  the  pick-up  in  business. 

Headlight  Heaters. — The  consumer  demand  is  good  and 
jobbers  are  adequately  stocked. 

Ranges. — The  inauguration  of  financing  plans  whereby 
dealers  can  handle  time  payment  contracts  has  resulted  in 
better  sales  of  electric  ranges. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


New  Manufacturer  Enters  Insula- 
tion Field  in  Delaware 

fThe  Insulation  &  Specialty  Corpo- 
ration of  America,  3154  Dupont  Build- 
ing, Wilmington,  Del.,  on  Sept.  1,  1921, 
was  organized  with  a  capital  stock  of 
$500,000  to  manufacture  "Fibre  Gran- 
ite" insulation.  This  comes  in  sheets, 
rods,  tubes  and  special  shapes.  It  is  an- 
nounced by  P.  C.  Hennig,  president  of 
the  company,  that  on  Oct.  1  the  capital 
stock   was   increased   to    $1,000,000. 

The  plant  will  consist  of  three  con- 
crete buildinfrs,  60  ft.  x  200  ft.,  boiler 
house,  engine  house,  office  building  and 
shipping  room,  80  ft.  x  100  ft.  There 
are  about  ten  acres  of  land  and  rail- 
road sidings.  It  is  stated  that  the 
plant  will  give  employment  to  from 
400  to  500  men. 


Jobbers  have  been  supplied  with 
printed  forms  to  be  used  for  orders 
taken  under  this  plan.  These  order 
forms  are  conditional  sale  agreements 
which  make  the  item  sold  its  own 
security  until  entirely  paid  for.  The 
jobber  forwards  these  orders  to  the 
company,  which  discounts  them  for  the 
jobber,  so  that  every  sale  made  under 
this  plan  is  in  effect  a  cash  sale  for 
the  jobber.  The  company  shares  fifty- 
fifty  all  responsibility  with  the  jobber 
for  the  fulfillment  of  sale  agreement. 


Refrigerator  Manufacturer  Keeps 
Up  to  Year's  Bojfey 

George  Spalt  &  Sons,  Inc.,  Albany, 
New  York,  makers  of  the  "Powrkold" 
iceless  refrigerators,  have  kept  their 
sales  this   year  up  to  the  "bogey"  set 


P.  C.  Hennig  is  president  and  chair-    for  them  last  year.     The  company  is 

selling  now  directly  through  its  factory 
and  has  been  for  the  last  two  years, 
but,  having  brought  its  refrigerating 
machine  to  its  present  state  of  develop- 
ment, it  is  expected  that  distributer 
connections  will  be  made  about  the 
first  of  the  coming  year. 


man  of  the  board  of  directors,  W.  L. 
Broman  is  vice-president  and  Law- 
rence J.  Broman  secretary  and .  treas- 
urer. 


Majestic  Electric  Development 
Pushing  Convenience  Outlet 

One  of  the  few  manufacturers  of 
electrical  socket  devices  and  appliances 
who  are  pushing  the  campaign  for 
the  "convenience  outlet"  is  the  Ma- 
jestic Electric  Development  Company, 
656  Howard  Street,  San  Francisco.  In 
a  recent  letter  T.  D.  MacMullen,  sales 
manager  of  the  company,  states  that 
it  is  the  company's  policy  to  draw  at- 
tention to  the  use  of  the  convenience 
outlet  in  all  of  its  advertising,  and  an 
attached  bulletin,  distribution  of  which 
was  estimated  to  have  reached  close 
to  half  a  million  copies,  featured  this 
policy.  A  window  of  one  of  the  San 
Francisco  electric  companies  was 
shown  wherein  every  portable  appli- 
ance was  connected  to  a  convenience 
outlet.  This  is  in  support  of  a  cam- 
paign of  publicity  started  some  time 
ago  to  push  the  convenience  outlet,  but 
up  to  date  assisted  very  little  by  the 
manufacturers   of   portable   appliances. 


Cuban  Telephone  Issue  to  Provide 
for  Enlargements 

The  Cuban  Telephone  Company  has 
released  an  issue  of  $4,000,000  of  7i 
per  cent  gold  bonds,  series  A,  due  in 
1941,  the  offering  price  being  95  to 
yield  8  per  cent.  Proceeds  from  the 
sale  of  the  bonds  will  be  used,  it  is 
reported,  for  liquidating  the  entire 
floating  indebtedness  of  the  company 
and  in  addition  will  provide  for  exten- 
sion enlargements  to  its  telephone 
system. 

Locke  Changes  New  York  Man- 
ager and  Office  Location 

On  Oct.  1  the  New  York  City  of- 
fice of  the  Locke  Insulator  Manufac- 
turing Company  was  removed  from 
the  Woohvorth  Building  to  the  twenty- 
first  floor  of  the  Equitable  Building, 
120  Broadway.  A  month  before  this 
change  C.  H.  Wheeler  took  over  charge 
of  the  New  York  territory  from  Kent 
Hawley,  who  returned  to  the  factory 
at  Victor,  N.  Y.,  as  chief  engrineer. 
Mr.  Wheeler  has  been  for  nineteen 
years  with  the  General  Electric  Com- 
pany. Seven  years  of  this  time  v%'as 
spent  at  Schenectady,  and  since  1909 
he  has  been  in  the  general  o£Sce  in 
New   York. 

The  Victor  plant  is  running  at  fair 
capacity,  not  because  of  a  few  large 
orders,  but  by  virtue  of  a  great  many 
small  orders,  indicating  a  rather 
healthy  policy  of  central-station  line 
extensions,  although  ti^ese  may  be  of 
short  length. 


Return  of  Buying  Conditions  Shown  in  Success 
of  New  York  Electrical  Show 

JReports  Received  from  Exhibitors  State  Results  Were  Beyond  All. 

Expectations,  Sales  of  One  Company  Going  to  §100,000 

— Follow-Up  Addresses  Secured 


That  the  fourteenth  annual  Electri- 
cal Show,  held  in  the  Seventy-First 
Regiment  Armory  in  New  York  City 
on  Sept.  28  to  Oct.  8,  was  a  distinct 
success,  is  well  attested  by  the  reports 
of  the  exhibitors  at  the  show.  The 
public  is  again  interested  in  electrical 
goods  and  equipment,  and  actual  sales 
made  indicate  the  return  of  better  con- 
ditions and  give  hope  for  a  good 
winter. 

The  attendance  totaled  about  100,- 
000    paid    admissions,    besides    passes, 


terized  as  a  household-appliance  show, 
returns  to  date  mention  sales  of  one 
5-ton  and  one  2-ton  electric  vehicle. 
Export  business,  too,  was  not  lacking. 
One  dealer  and  importer  of  electri- 
cal glassware  reported  $28,000  in  or- 
ders booked,  half  of  which  was  on  one 
order,  and  none  of  which  he  would 
have  expected  to  get  through  regular 
channels.  Motor-driven  household  ap- 
pliances sold  very  well,  one  manu- 
facturer reporting  orders  for  well  over 
5,000    washers.      A    manufacturer  lof 


and   the   important   feature    of   this    is    dishwashers  reports  more  than  seventy 


the  common  report  that  this  attend- 
ance was  made  up  of  a  higher  type 
and  better  educated  class  of  people 
than  in  the  past.  There  was  little 
hesitation  on  their  part  to  give  name 
and  address  so  that  sales  could  be 
pushed  at  a  later  time,  a  reversal  of 
past  form.     The   success    of   the   show 


Black  &  Decker  Establishes 
National  Credit  Service 

The  Black  &  Decker  Manufacturing 
Company,  Baltimore,  has  recently  put 
into  effect  what  it  terms  The  Black  & 
Decker  National  Credit  Service.  The 
company's  products  are  sold  entirely  was  beyond  expectations  on  the  part 
through  jobbers,  and  the  new   service    both  of  the  retailer  and  the  manufac- 


enables  customers  to  buy  through  their 
regular  jobber  by  paying  23  per  cent  of 
the  regular  price  of  the  item  in  cash, 
balance  in  six  equal  monthly  payments. 


turer   and    distributer.  . 

Business  booked  was  more  than  sat- 
isfactory, according  to  reports  of  the 
exhibitors.      .Although    it    was    charac- 


sales,  and  other  manufacturers  report 
in  similar  vein.  Electric  rstnges  and 
stoves  also  came  in  for  satisfactory 
sales.  The  maker  of  a  violet-ray 
machine  reports  retail  sales  of  over 
500  and  total  sales,  including  export 
business,    of   about    $100,000. 

An  attraction  that  was  very  popular 
was  the  receipt  of  the  world's  series 
baseball  game  scores  in  the  after- 
noons through  the  medium  of  the  radio 
telephone  wth  loud-speaking  attach- 
ment. In  the  evening  concerts  were 
transmitted. 
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Francke   Company   Extends  Line 
of  Flexible  Couplings 

On  Sept.  1  the  line  of  flexible  shaft 
couplings  for  direct-connected  machines 
manufactured  by  the  Francke  Com- 
pany, New  Brunswick,  N.  J.,  was  ex- 
tended to  take  in  the  small  light-duty 
motors  from  1  hp.  to  50  hp.  or  75  hp. 
At  the  same  time,  a  reduction  in  the 
price  of  couplings  was  announced  by 
Smith  &  Serrell,  Newark,  N.  J.,  general 
sales  agents  for  the  Francke  Company. 
A  new  bulletin  contains  brief  outline  on 
operation  characteristics  of  direct-con- 
nected machines. 


Magee  Furnace  Now  Has  Wide 
Electrical  Distribution 

The  Magee  Furnace  Company,  Bos- 
ton, manufacturer  of  coal  and  gas 
ranges  for  many  years,  has  just  com- 
pleted plans  for  a  very  w^ide  distribution 
of  its  electrical  range  equipment.  The 
company  is  now  manufacturing  "Elec- 
tricoal"  ranges,  a  combination  range 
burning  both  coal  and  electricity,  or 
coal,  gas  and  electricity.  Besides  its 
combination  ranges  the  company  also 
makes  oven  attachments  and  end-shelf 
attachments  for  its  regular  models  of 
coal  ranges. 

Recent  advices  state  that  the  electri- 
cal stove  department  is  running  100 
per  cent  capacity  at  this  time.  Since 
the  first  of  July  the  following  distri- 
bution points  have  been  opened  up,  the 
Canadian  ones  having  just  been  com- 
pleted: San  Francisco,  Philadelphia, 
Cincinnati,  Toledo,  Detroit,  Chicago, 
York,  Milwaukee,  St.  Paul,  Buffalo, 
Rochester,  Albany,  Omaha,  New  York 
and  Boston.  Montreal,  Halifax  and 
St.  John  have  just  been  taken  as  dis- 
tribution points  in   Canada. 


More  Boxing  and  Crating  Courses 
to  Be  Given 

Notice  has  just  been  received  of  an- 
other series  of  courses  in  boxing  and 
crating  at  the  Forest  Products  Labora- 
tory, Madison,  Wis.,  under  the  direction 
of  the  United  States  Department  of 
Agriculture.  These  courses  run  for  five 
and  one-half  days  and  will  begin  on 
Nov.  7,  1921,  and  Jan.  9,  March  6 
and  May  1,  1922.  The  object  is  to 
demonstrate  the  principles  that  under- 
lie proper  box  and  crate  construction 
and  to  supply  information  which  will 
be  of  assistance  in  developing  economi- 
cal containers  that  will  deliver  the 
contents  in  a  satisfactory  condition  at 
a  minimum  cost. 


American  Bosch  Occupies  New 
Building  for  New  York  Office 

The  American  Bosch  Magneto  Cor- 
poration, Springfield,  Mass.,  is  now 
occupying  four  floors  of  the  new  ten- 
story  building  which  it  completed  this 
summer  at  17-23  West  Sixtieth  Street, 
New  York  City.  There  will  be  a  large 
service  station  and  installation  garage 
in  the  basement,  and  the  sales  and 
stockrooms  which  will  occupy  the 
ground  floor  have  been  laid  out  with 


high  ceilings  and  large  show  windows. 
The  company  outgrew  its  former  quar- 
ters at  223  West  Forty-sixth  Street, 
after  it  brought  out  its  new  starting 
and  lighting  system, '  battery  ignition 
system  and  spark  plugs  and  after  it 
took  over  the  sale  of  the  Gray  &  Davis 
starting  and  lighting  system  and  auto- 
mobile  lamps. 


Shipments  Not  Affected  by  Amer- 
ican Line  &  Material  Fire 

About  the  middle  of  September  the 
American  Line  &  Material  Company 
suffered  a  loss  of  appro.ximately  $100,- 
000  through  a  fire  which  destroyed 
some  of  the  stock  in  its  yards  just 
outside  of  South  Norfolk,  Va.  Accord- 
ing to  advices  from  the  president  of 
the  company,  the  property  destroyed 
consisted  of  cross-arms,  pins,  wooden 
conduit  and  planking  which  was  piled 
in  the  yards  and  in  two  sheds,  and  no 
damage  was  done  to  the  manufacturing 
plant  or  to  the  office  building.  Manu- 
facturing is  being  conducted  as  usual 
in  the  company's  creosoting  plants. 


The  Crane  Company  announces  that 
it  will  soon  transfer  the  manufacture  of 
its  brass  valves  and  other  products  to 
the  Chicago  plant,  leaving  the  Bridge- 
port (Conn.)  plant  free  to  handle  the 
iron  production.  This  latter  plant  re- 
cently increased  its  operations  from 
three  days  per  week  to  a  four-day 
schedule. 

The  American  Steel  &  Wire  Com- 
pany, 208  South  LaSalle  Street,  Chi- 
cago, announces  the  appointment  of 
E.  E.  Aldous  as  its  representative  in 
the  St.  Paul-Minneapolis-Duluth  terri- 
tory, with  headquarters  at  St.  Paul. 
Mr.  Aldous  has  been  connected  with 
the  company  for  twenty  years  in  dif- 
ferent positions. 

The  F.  Rosenberg  Elevator  Company, 
174  Reed  Street,  Milwaukee,  has  award- 
ed the  general  contract  for  construc- 
tion of  its  proposed  new  plant  at 
Franklin  and  Becker  Streets  and  the 
Chicago,  Milwaukee  and  St.  Paul  rail- 
road tracks.  The  building  will  be  one 
story,  120  ft.  x  223  ft.,  and  the  cost  of 
construction  mth  equipment  will  be 
about  $100,000. 


Foreign  Trade  Notes 


PROPOSED  CH.\XGES  IX  ELECTRIC 
PLAXTS  I.X  BRITISH  EAST  .A.FRICA. — 
Plans  are  on  foot  in  Xairobi.  British  East 
Africa,  it  is  reported,  to  organize  a  new 
company  to  take  over  the  franchises  of 
the  Nairobi  Electric  Power  &  Light  Com- 
pany and  the  Mombassa  Electric  Company. 
The  combined  plan,  it  is  understood,  in- 
volves the  development  of  a  moderate- 
sized  water  power  a  short  distance  from 
X'airobi,  in  addition  to  the  present  one 
operated    by   the   Xairobi   company. 

DUTCH  IN'DUSTRIES  FORM  CLE.\R- 
IXG  HOUSE  FOR  DUTCH  EAST  INDIAN 
INFORMATION— A  step  of  importance  is 
announced  as  having  been  taken  by  vari- 
ous enterprises  engaged  in  the  development 
of  the  Dutch  East  Indies  by  the  establish- 
ment in  The  Hague  of  a  "Council  of 
Economic  Initiative  for  the  Netherlanas 
Indies."  The  object  of  this  organization 
is  the  formation  of  a  permanent  institute 
to  serve  as  a  clearing  house  for  the  study 
of  questions  affecting  the  general  inter- 
ests of  different  undertakings  and  indus- 
tries in  the  Dutch  East  Indies.  By  con- 
certed action  when  necessary  of  the  various 
enterprises  which  have  joined  the  new  or- 
ganization, it  is  proposed  to  foster  the 
interests  of  the  respective  members  in 
matters  that  affect  their  common  develop- 
ment and  welfare.  During  the  year  1920 
the  Dutch  East  Indies  imported  electrical 
equipment  from  the  United  Stales  to  the 
value  of  $1,423,435.  the  leading  items  being 
telephone  equipment,  motors,  insulated  wire 
and  cable,  batteries,  dynamos  and  gen- 
erators, switches  and  accessories  and  trans- 
formers. 

ALLIA.VCE  OF  MANUFACTURING; 
COMPA.VIES  IN  JAPAN  — The  Nippon 
Electric  Company,  an  allied  company  of 
the  International  Western  Electric  Com- 
pany. New  York  City,  and  one  of  the  oldest 
concerns  with  participating  foreign  capital 
in  Japan,  has  joined  forces  with  the  Sumi- 
tomo Electric  Wire  &  Cable  Works,  O.saka. 
one  of  the  oldest  commercial  enterprises  in 
Japan.  A  new  company  has  been  organized, 
known  as  the  .Sumitomo  El'Ctric  Wire  & 
Cable  Works.  Ltd  .  for  the  production  of 
power  telephone  and  telegraph  cables.  It 
has  started  with  a  rapitol  of  in.noo.ftOO 
yen,  or  about  $5.ono.nno.  Under  the  provi- 
sion of  the  alliance,  the  Nippon  Electric 
r'ompany  has  granted  to  Its  new  associates 
the  right  to  use  all  the  manufacturing  anfl 
engineering  information  and  patents  which 
it  receives  from  the  Western  Electric  Com- 
pany covering  the  production  of  cable. 
The  Sumitomo  company,  which  Is  primarily 
a  manufacturing  concern,  ha*  on  its  side 
agreed  to  assist  the  Nipi)on  company  In  the 
sale  not  only  of  electric  wire  and  cable  but 
also  of  all  Its  other  products.  As  a  point 
of  historical  Interest,  the  house  of  Sumitomo 
is  one  of  the  oldest  banking  and  commercial 


organizations  in  the  empire,  its  activities 
dating  back  to  1690.  Baron  K.  Sumitomo 
is  one  of  the  heads  of  the  company,  and 
he  will  have  associated  with  him  in  the 
new  enterprise  K.  Iwadare,  managing 
director  of  the  Nippon  Electric  Company. 

PROPOSED  ELECTRIC.\L  DE^'ELOF- 
ME.VTS  IN  CH1X.\. — Four  electrical  un- 
dertakings, according  to  the  Far  Eastern 
Review,  have  recently  been  registered  with 
the  Chinese  Ministry  of  Agriculture  and 
Commerce,  as  follows :  The  Shou-shing 
Telephone  Companj'.  Shou-Shing,  Chekiang : 
the  Jui-An  Electric  Light  Plant.  Sui-an. 
Chekiang ;  the  Chowshan  Electric  Com- 
pany, Chowshan  Chekiang,  and  the  Sun 
Fong  Electric  Company.  Kiangsu.  Other 
electric  companies  that  liave  been  organ- 
ized are  the  Yau  Tai  Electric  Light  Com- 
pany. Tai  Hsin.  Kiangsu,  and  the  Sing 
Yang  Electric  Light  Company.  Sing  Yang. 
Honan.  Chen  Yi-hee.  president  and  or- 
ganizer of  the  Sunning  Railway,  the  same 
publication  reports,  is  planning  to  organ- 
ize a  company  with  a  capital  stock  of 
$2,000,000  to  develop  a  water-power  pro- 
ject near  the  town  of  Sunning.  As  was  the 
case  in  the  construction  of  the  Sunning 
Itailway.  it  is  proposed  to  obtain  the  money 
for  this  water-power  enterprise  from  formei 
residents  of  the  Sunning  district  who  are 
now  living  in   the  United   States. 

TELEPHOXE  EXTENSION  IN  SPAIN. 
— The  Director  of  Communications  of  the 
S|ianish  government,  according  to  a  report 
from  Commercial  .\ttache  Cunningham  of 
Madrid.  Spain,  has  ordered  the  establish- 
ment of  telephone  exchanges  in  thirty-five 
towns.  This  will  involve  the  purchase  of  a 
considerable  amount  of  telephone  material, 
but  no  details  are  available  as  to  what 
will  be  required  or  when  bids  will  be  in- 
vited. 

ELECTRIFICATION  OF  RAILWAY  IN 
JAVA. — In  connection  with  the  extensive 
hydro-electric  developments  in  the  Dutch 
East  Indies  it  is  reported  that  the  electri- 
fication of  the  ."team  from  Meester  Cornells 
to  Tandjong  Priok  will  be  started  in  the 
near  future.  No  details  as  to  the  tech- 
nical  plans   of  the   work   are   available. 

SUBSIDY  FOR  ELECTRIC  FOUN- 
DRIES IN  BR.AZIL. — The  Brazilian  Parlla- 
minl.  in  order  to  encourage  the  use  of 
.-Kctric  foundries  in  Brazil,  according  to 
the  E/ccfrtrian.  Is  considering  grantrng  a 
subsidy  of  300  contos  of  reis  (£10.000)  to 
each  o'f  the  first  three  electric  foundries  to 
be  established  in  Brazil. 

HYDRO  -  ELECTRIC  POWER  PRO- 
POSED FOR  VIEX.VA,  AUSTRIA— The 
munlclpalitv  of  Vienna,  In  conjunction  with 
a  banking  "syndicate,  is  oreanizliig  a^,«','"- 
panv  with  a  capital  stoci;  «f  half  a  bll Hon 
crowns  to  develop  water  power  on  the  River 
at  Ybbs  near  Vienna,  sufUclent  to  sunply 
the  city  with  electricity.  The  cost  of  con- 
struAlon  will  be  covered  by  an  Issue  of 
bonds    aggregating    10,000,000.000    crowns. 


804 


ELECTRICAL     WORLD 


Vol.  78,  No.  16 


one-third  of  which  will  be  issued  in  the 
first  five  years.  Plana  for  the  pr«-llminary 
worlc.  which  will  start  in  October,  must 
bf  completed  by  June,   1926. 


Foreign  Trade  Opportunities 


Following  art-  listr-d  opportunities  to  en- 
ter foreign  market.s.  'Where  the  item  is 
numbered  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and  Do- 
mestic Commerce.  Washington,  by  men- 
tioning   the    number: 

X  firm  of  merchants  in  India  (Xo.  125) 
dealing  in  precious  metals  desires  to  get 
into  touch  with  manufacturers  for  the  pur- 
chase of  machinery  tor  melting  copper  and 
l)rass  household  utensils,  casting  into  ingots 
and  rolling  into  sheets  and  bars,  and  for 
making  wire. 

A  commercial  agent  In  the  United  States 
(Xo.  136)  who  has  trade  connections  with 
firms  in  Mexico  desires  to  secure  an  agency 
from  manufacturers  for  the  sale  of  elec- 
trical   appliances,    etc 

PROPOSKD  HYDRO-ELECTRIC  DE- 
VELOPMENTS I.N'  SPAIN. — Hydro-elec- 
tric projects  to  develop  a  total  of  more 
than  750,000  hp.  are  under  consideration 
in  Spain  at  the  present  time,  according  to 
a  recent  report  of  Commercial  Attache 
Cunningham  of  Madrid.  Of  these  the 
Douro  enterprise  Is  the  most  important  and 
is  expected  to  develop  about  450.000  hp. 
This  project  is  being  financed  by  the  Bank 
of  Bill)ao  and  Vizcaya,  the  capital  for 
which  is  said  to  be  entirely  Spanish.  A 
list  of  projects  under  consideration,  with 
the  addresses  of  the  promoters,  may  be 
obtained  upon  application  (File  No.  48.376) 
to  the  Western  European  Division,  Bureau 
of  Foreign  and  Domestic  Conunerce. 

PATEXT  FOR  ELECTRIC  DEVICE 
OFFERED  TO  AMERIC.\X  MANUFAC- 
TURERS.— Vgo  Cantutti.  electrical  en- 
gineer employed  on  the  Italian  State  Rail- 
ways, through  A.  .A.  Osborne,  assistant 
commercial  attache  at  Rome.  Italy,  has 
submitted  to  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Department  of  Com- 
merce, Washington,  D.  C,  a  patented 
method  for  preventing  sparking  at  the 
brushes  of  direct-current  apparatus.  Mr. 
Cantutti  wishes  to  get  in  touch  with  some 
.American  manufacturer  who  will  take  over 
liis  patent  in  the  United  States ;  the  idea 
has  been  patented  in  Italy.  Information 
concerning  the  method,  together  with  sev- 
eral small  blueprints,  is  on  file  at  the 
Electrical  Equipment  Division  of  the 
Bureau  of  Foreign  and  Domestic  Commerce. 

EXTENSION  TO  TELEPHONE  SYS- 
TEM IN  .ATHENS. — To  meet  the  increas- 
ing demand  for  telephone  service,  the  com- 
mittee of  technical  experts  appointed  by 
the  Greek  Ministry  of  Communications  has 
recommended  the  installation  of  a  new 
central  station  capable  of  serving  10,000 
subscribers.  The  committee  also  recom- 
mended replacing  the  present  overhead 
wires  with  subterranean  cables.  Inasmuch 
as  the  committee  believes  that  four  years 
will  be  required  to  complete  this  work,  it 
lias  advised  that,  to  meet  the  emergency, 
the  present  system  of  overhead  wires  be 
continued  and  the  switchboard  be  increased 
from  1.60"  to  5.000  telephone  connections, 
and  has  asked  bids  for  this  work.  At  the 
same  time  bids  are  requested  for  the  large 
central  station,  which  will  accommodate 
10.000  sub.scribers.  Bids  must  be  sub- 
mitted to  the  Ministry  of  Communications. 
.\thens.    Greece. 


New  Apparatus  and  Publications 

FLEXIBLE  COUPLINGS — Smith  &  Ser- 
re'i.  Xewark.  X.  J.,  general  sales  agents  for 
The  Franekc  Company,  New  Brunwick,  N. 
J.,  announce  bulletin  Xo.  32,  showing  the 
new  line  of  Francke  fiexible  couplings  for 
motors  up  to  75  hp. 

ELECTRIC  HELATERS — The  Hale  Elec- 
tric manufacturing  Company  has  a  new 
folder   on    it.-i    electric  air   heater. 

REFRIGERATOR — George  Spalt  &  Sons, 
Inc..  Albany.  X.  Y.,  have  issued  a  bulletin 
on  their  "Powrkold'>  Iceless  refrigeration. 

ELECTRIC  HAIR  CUTTER— The  P.  A. 
Geler  Company.  Cleveland,  has  developed 
an  electric  hair  cutter,  the  "Royal." 

SEWING  MACHINES— The  Singer  Sew- 
ing Machine  Company.  Bridgeport.  Conn., 
has  a  booklet  out  on  its  new  electrically 
driven  chain  stitch  sewing  machine  and  on 
its  new  No.  101-2  "motor-in-head"  sewing 
machine 


BOILER  METERS — The  Bailey  Meter 
Company.  i:ast  Forty-sixth  Street  at  Euclid 
Avenue.  Cleveland,  has  issued  bulletin  No. 
42.  entitled  "Bailey  Boiler  Meters,"  super- 
seding -N'o.  41,  and  bulletin  Xo.  160,  entitled 
"Multi-Pointer  Gages  for  Draft  and  Other 
Factors." 

ELECTRIC  RAXGES — The  Magee  Fur- 
nace Company,  Boston,  has  issued  two 
new  bulletins,  one  entitled  "Magee  Electrl- 
coal"  and  the  other  "Magee  Electrifles 
Every  Range." 

ELECTRIC  IRONER — The  Hoe  Corpora- 
tion, Poughkcepsie.  X.  Y.,  is  circulating  a 
publication  on  its  new  electric  ironers  for 
family  and  institutional  use. 

AIR  COMPRESSOR — The  "Imperial  Type 
XCB"  is  a  new  motor-driven  air  compressor 
recentlv  developed  by  The  Inger.so.l-Kand 
Company,  11  Broadway,  New  York. 

SHAFT  COUPLINGS  —  The  Hfillard 
Clutch  &  Machinery  Company.  Elmira,  N. 
Y..  has  some  new  shaft  couplings  on  the 
market. 

EI^ECTROCATOR  —  S.  M.  Hanson.  601 
Washington  Street,  Lynn,  Mass.,  has  de- 
veloped a  device,  the  "Eleclrocator,"  for 
facilitating  the  exact  location  of  a  given 
point  in   machine-tool  work. 

BENCH  DRILL — A  small  portable  bench- 
drilling  machine  has  been  placed  on  the 
market  by  the  Model  Specialty  Company, 
401    East    Nineteenth    Street.    New    York. 

TRAVELER'S  IRON — The  Simplex  Elec- 
tric Heating  Company.  Cambridge  39.  Mps.. 
has  placed  on  the  market  a  nJ>w  JJ-lb. 
traveler's  electric  iron.    (Xo.    1914). 

CURRENT  T.\P  —  Bulletin  No.  17-4 
de.>=oribes  the  new  "Te-Cap"  current  cap 
of  Harvey  HubbeU.  Inc.,  Bridgeport,  Conn. 
PLTTG  FUSE — ^A  clear-window  plug  fuse, 
the  "Protex."  has  been  put  on  the  market 
bv  The  Protex  Fuse  Works,  1623  h/ast 
Forty-third  Street,  Cleveland. 

DISHWASHER— The  Crescent  Washing 
Machine  Company.  New  Rochelle.  NY.. 
is  marketing  a  new  electric  dish-washmg 
machine. 

CHURN — The  Taylor  Brothers  Chum  & 
Manufacturing  Company.  St.  Ijouis,  is 
marketing    a    new   jnotor-dnven    chum. 

FIRE  EXTINGUISHER — The  Foamlte 
Firefoam  Company.  2"«  Fifth  Avenue  New 
York,  is  making  a  n?w  ^lash-PTOof  Are 
extinguisher  the  U.  S.  No.  2i  of  2}  gaL  ca- 
pacity. 

rOM>H'TATOR  TRUING  'DEVirB— 
Jordan  Brothers.  Inc..  74  Beekman  Str^t. 
Xew  Y'ork.  have  issued  a  new  data  sheet 
covering  their  commutator  trumg  device. 

OATTRLOAD  RELAY— An  overload  re- 
lav  "Merco."  designed  to  protect  alternat- 
ing-current motors  has  recently  been  placed 
on  the  market  by  Brown  &  Pengilly.  607 
East  Fourth   Street,  Los  Angeles,   CaL 

COXXECTOR  — The  E  &  B  Manufactur- 
ing Company.  Fort  Street  and  Mount 
Elliott  Avenue.  Detroit,  has  recently  brought 
out  a  "Snap"  connector  for  flexible  cable. 
TREIE  IXSUL.VTOR — The  "Barnes  Uni- 
versal" tree  insulator,  designed  to  protect 
high-voltage  distribution  wires,  has  been 
developed  by  the  Xational  Electric  Cor- 
poration, Whitman,  Mass. 

CIRCUIT  EXTEXDER. — The  M.  Propp 
Company.  524  Broadway.  New  York  City, 
has  developed  a  new  device,  known  as  a 
"circuit  extender."  which  allows  a  number 
of  sets  of  Christmas  tree  lights  to  be  at- 
tached to  a  single  circuit.  It  can  also  be 
used  for  connecting  floor  and  table  Iamp» 
and   household    appliances,   etc. 

TAP  SOCKET.  —  The  E.  H.  Freeman 
Electric  Company.  Inc..  803  East  State 
Street.  Trenton.  N.  J.,  has  recently  placed 
on  the  market  a  pull-chain  current  tap 
socket  designated  as   Xo.   680. 

AMPLIFTIXG  TRAXSFORMER  —  The 
General  R;\dio  Company.  11  Windsor 
Street.  Cambridge.  Mass..  has  recently  de- 
veloped an  .nrnplifying  transformer  (No. 
231A)  adapted  particularly  for  use  with 
vacuum  tubes  in  radio  work. 

CABLE  ANT>  COX'DUIT. — The  Eastern 
Tube  &  Tool  Company.  Inc..  41  Gardiner 
Avenue.  Brooklyn.  X.  Y..  has  placed  on 
the  market  an  "Ettco"  single-wall,  flexible, 
non-metallic  conduit  and  a  ste^l  armored 
conductor  for  either  two  or  three  wires. 

RANGE. — The  Walker  &  Pratt  Manufac- 
turing Company.  35  Union  Street.  Boston, 
is  marketing  an  electric  range  with  an 
adjustable  broiler. 


-New  Incorporations 


THE  KALONEKA  ELECTRIC  LIGHT  ft 
PO^\"ER  COMPANY.  Caroga,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of 
J15.000  by  W.  J.  and  C.  Dandusen  and 
O.  J.  OXeU 

THE  IXTER-CITT  TELEGP.APH  COM- 
PAX"Y,  Xew  Y'ork,  N.  Y'.,  has  been  incor- 
porated by  R  A.  Adams,  F.  A.  Hlnners 
and  K.  L,  Zimmerman.  The  company  Is 
capitalized  at  (50,000  and  proi>oses  to 
operate  a  local  telegraph  system.  L. 
Oppenheimer,  60  Wail  Street,  represents 
the  company. 

THE  AIR  COMPRESSOR  &  EQUIP- 
MENT COMP..\XY,  has  been  incorporated 
at  Portlajid,  Ore.,  to  manufacture  and 
assemble  air  compressors.  Guy  S.  ilalcom. 
George  Lorrabe  and  W.  E.  Thomas  are 
directors. 

THE  BURLIXGTOX  (ILL.)  I5.BCTRIC 
COMP.AXT,  has  been  organized  with  capital 
of  $3  000  to  supply  light  for  the  village.  A 
transmission  line  will  l»e  built  from  Hamp- 
shire, III.,  to  Burlington,  and  DOwer  will 
be  purchased  from  the  Xorth-,  .-n  Illinois 
Utilities  Company.  Address  L.  F.  Kinef. 
Burlington,   lU. 

THE  N.ATIOX.\L  GIvXERATOR  COM- 
PAXT,  Xew  York.  X.  Y  .  has  been  incor- 
porated by  W.  W.  Harris.  W.  C.  Swift  and 
S.  XuU.  "The  company  is  capitalized  at 
?500,000  and  proposes  to  manufacture  elec- 
tric and  steam  generating  equipment.  W. 
J.  Bloch,  317  East  Eighteenth  Street,  rep- 
resents the  company. 

The  COILITE  CORPORATIOX.  UUca.  N. 
Y.  has  been  incorporated  with  a  capital 
stock  of  5100.000  to  manufacture  electric 
lighting  fixtures  and  kindred  equipment. 
'The  incorporators  are  G.  R.  and  D.  A. 
Hughes  and  J.  Rothstein.  Utica.  The  com- 
pany is  represented  by  Dunmore,  Ferris  * 
Dewey,  Utica. 

THE  RADIO  DEAT3L0P>IE:N'T  CXIRPO- 
RATIOX,  Springfield,  Mass..  has  been  char- 
tered with  a  capital  stock  of  $25,000  to  de- 
velop and  manufacture  electrical  devices, 
especially  i^dio  appliances.  The  ofl!icers  of 
the  company  are:  Frank  W.  Sickles.  683 
South  Main  Sreet., president,  and  A.  Raoul 
Silber,   39   Spruceland   -Wenue.   treasurer. 

THE  HUGHES  EXGUCEERI-XG  &  CON- 
STRUCTION COMP.\XY.  316  West  Red- 
wood Street.  Baltimore.  Md..  has  been  in- 
corporated by  Charles  H.  Gunther,  Charles 
C.  Swegler  and  Theodore  J.  Robinson.  *o 
manufacture  engines,  power-house  equip- 
ment and  other  machinery. 

THE  D.WIS  LIGHT  &■  POWKK  COM- 
P.AXY.  Galesville.  Wis.,  has  been  incorpo- 
rated bv  Ben  W.  Davis.  Alfred  X.  Sagen 
and  W.S.  Wadleigh  t.->  take  over  th  com- 
mercial light  and  power  department  of  the 
Davis  Milling  Companv.  The  new  company 
is  capitalized  at  J6O.O60. 

THE  HUGO  (OKLA.)  PO-WER  COM- 
PAXY  has  been  incorporated  with  a  cap- 
ital stock  of  $50,000  by  R  D.  Wilbor,  W.  A. 
Goforth  and  W.  T.  Larimore. 

THE  DEN'^-ER  (INT}.)  ELECTRIC 
LIGHT  &  POWER  COMP.\XY  has  been  or- 
ganized bv  .\.  r.  Curmingham.  Lee  S.  Long 
and  Elvin  R  Long.  The  company  is  capi- 
talized at  $10,000  and  proposes  to  supply 
electricity  for  light  and  power  purposes. 

THE  GULF  CO.\ST  POWER  COMPANT. 
Corpus  Christi.  Tex.,  has  t>een  incorporated 
with  a  capital  stock  of  $100,000  by  R-  W. 
Marshall.  Marshall  Hicks  and  C.  M.  Dick- 
son, all  of  San  .\ntonio. 

THE  ATMOSPHERIC  HEAT  &  POWER 
COMP.\X'Y.  Biddeford.  Me  .  h.is  been  or- 
ganized with  a  capital  slock  of  $1,000,000 
to  manufacture  heating  and  power  ap- 
paratus, etc  (5eorge  B.  <3ordon.  Bidde- 
ford.  is  president. 

THE  1L\R\'EL  L.\MP  COMPANT.  Pitts- 
burgh. Pa.,  has  been  incoriwi^ted  under 
the  laws  of  the  State  of  Delaware  by  C.  V. 
Brown  and  H.  Nickum  and  Wallace  H. 
Nickum.  Pitt.'sburgh  The  comp.any  U 
capitalized  at  $50.0011  to  manufacture  elec- 
tric lamps  and  other  electriol  products 
The  Capitnl  Trust  Company.  Dover.  Del.. 
represents  the  company. 

THE  TRIANGLE  APPLIANCE  M.ANU- 
F.VCTURING  COMPANT  has  be.>n  incor- 
porated by  M.  H.  Silverstein.  Roy  Silver- 
man and  G.  Litka  The  conip.iny  Is 
capitalized  at  $10,000  .md  propose.«  to  manu- 
facture electric  toasters,  curling  Irons, 
lamps  and  other  electrical  devices.  Fac- 
tory space  has  lieen  secured  at  ISO  Norta 
Wells    Street.    Chicago.    Ill 


October  15,  I92i 


ELECTRICAL     WORLD 


805 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Sept.  6,  1921) 

1.300,201.  Electric  Lighting  Apparatus; 
John  H.  Geoi-ge,  Bridgeport,  Conn.  App. 
filed  March  16.  1918.  Electric  switch 
socket  and   lamp-focusing;  device. 

1.390,250.  X-R.VT  AppARATrs :  Mathia.';  B. 
Rodriguez,  London.  England.  App.  filed 
Sept.  18.  1919.  Stereoscopic  image  of 
body  under  examination  may  be  directlv 
seen. 

1.390,259.  Control  for  Electric  Motors  ; 
Oscar  F.  Shepard,  Cincinnati,  Ohio.  AgP- 
flled  March  2,  1917.  Magnetic  rheostat 
type. 

(Issued    Sept.    13.    1921) 

1.390,288.  System  for  Controlling  Mov- 
ing Bodies  bt  Radio  Energy  ;  John  Hays 
Hammond.  Jr.,  Gloucester,  Mass.  -\pp. 
flled  July  24,  1913.  Moving  bodies  at  a 
distance  bj-  radio  energ>-. 

1.390.317.  Electrical  Citrrent-Control 
Device  ;  C:harles  Wagner,  New  York, 
N.  Y.  App.  flled  March  25,  1920.  Tat- 
tootag  needle. 

1.390.318.  Apparatus  for  Regulating  Fre- 
QUE.vcY :  ilenry  E.  Warren,  .\shland. 
Mass.  App.  flled  Sept.  29,  1916.  For 
indicating  the  frequency  of  an  alternating 
current. 

1.390.319.  Self  -  Starting  Synchronous 
Motor;  Henry  E.  Warren,  Ashland,  Mass. 
App.  flled  Feb.  2,  1918.  Starting  into 
rotation  at  certain  values  of  voltage  .and 
frequency   and   not  at  other  values. 

1.390.320.  Self  -  Starting  Synchronous 
Motor;  Henry  E.  Warren,  Ashland,  Mass. 
App.  filed  Feb.  2.  1918.  Rotor  having  a 
starting  member  .ind  a  synchronizing 
member. 

1,390,355.  Separator  for  Storage  Batte- 
ries AND  Method  of  Making  ;  David  F. 
Gould,  Newark,  N.  .1.     App.  flled  Aug.  24 

1916.  Method  of  treating  sheets  of  wood. 
1.390,369.      Trolley  -  Wire    Clamp  :     S.    S. 

Mathes.  .Mansfield.  Ohio.     .\pp.  flled  June 
9,    1920.      Will    simultaneously    gi-ip    con- 
ductor and  supporting  hanger. 
1.390.394.      Flow    .MtrrER :    Jacob    M.    Spitz- 
glass,    Chicago.    111.      .A.pp.    flled    Oct.    25. 

1917.  Dang-ers  incident  to  a  surge  in  the 
differential  pressure  may  be  overcome. 

1.390.407.  Electric  Heating  Unit:  Johann 
G.  Wallmann.  Oakland,  Cal.  App.  flled 
Sept.  25,  1920.  Useful  in  electric  radi- 
ators. 

1.390,409.  Autom.vtic  Telephone  Switch  • 
Harry  G.  Webster,  Chicago,  111.  App. 
filed  April  19.  1916.  For  extending  con- 
nertion.s  from  one  line  or  trunk  to  an- 
other line  or  trunk. 

1,390,429.  Electrode:  Joseph  S.  Cape,  De- 
troit. .Mich.  .\pp.  filed  Nov.  5,  1919.  For 
electro-therapeutic  apparatus 

1,890, (.j6.  Electric-Arc  IA'mp  with  Ro- 
tary Arc:  LouI.x  M.iuelaire.  .\ndr^  Gar- 
barlnl  and  Georges  G.iutier.  Parl.s.  France. 
App.  filed  Oct.  23.  1917.  Improvements 
in   tilt-  construction. 

1,390.468.  Rail-Kond  Protector:  Mark  T. 
Stanton.  Cirv  l;ind  Heights.  Ohio.  App. 
flled  .May  31.  1917.  Adapted  to  bonds 
attached  to  the  heads  of  r;ill.«. 

1.390.501.  Transformation  of  Poltphask 
Currf.nts  I.vto  Practically  Constant 
Direct  Currents  :  Orso  M.  Corbino. 
Rome,  Italy.  App.  flled  Jan.  7,  1918. 
For  transforming  alti-rnating  current  into 
practirnllv  constant  dinrt  current. 

1.390,505.  Ei-ectrolytr  :  John  Coulson. 
Wllkinsburg.  Pa.  App.  flled  Feb.  19. 
1917.  Lightning  arresters,  condensers 
and   rectifiers. 

1,390.515.  Controluer:  Ralph  Ehrenfeld 
and  Niels  Hansen.  Wilklnaburg.  Pa.  App. 
flled  Oct  17.  1918.  For  el.ctrie  motors 
of  small  hnrsipdwer. 

1.390.521.  El.KCTnic  P.attery  :  H.  F.  French 
and  R.  C.  Benner,  Fremont,  Ohio.  App. 
filed  Jan.  27,  1917.  To  prevent  electro- 
chemical action  prior  to  time  oellR  nre 
put    into   uiie. 


1,390,526.        Elev.\tor  -  Control      System: 
Adolph  A.    Gazda,   Pittsburgh,    Pa.      App. 
filed  Jan.   5,   1918.     For  accelerating  elec- 
tric motors  and  for  dynamic  braking. 
1,390,543.     Current   Regulator;   Frederick 
U    Re   Qua,    .Milwaukee,   Wis.      App.    filed 
.Vug.    19,    1918.       For    current    regulators 
for    incandcsecnt    lamps. 
1.390.545.     Desk  Operator's  Circuits:  Wil- 
liam A.   Rhodes.    New  York.  NT.   Y.      .Vpp. 
filed    Dec.     5.    191S.       Testing    equipment 
for  operator's  cord  circuits. 
1,390,575.      Electrolytic    Cell;    Frederick 
H.    Miller.    Wilkinsburg.    Pa.      App.    filed 
■Vpril      5.     1917.        Condensers,     lightning 
arresters,  rectifiers,   etc. 
1,390,580.       Means    for    Reducing     Intf.r- 
n;RENCE :   HaioId    S.    Osborne,  Now   York. 
•V.   Y.     App.  filed  Nov.   13.  191S.      Signal- 
ing over  ocean  cables. 
1.390,596.    Termin.u,  Structure  and  Meth- 
od OF  Making  the  Same  ;   Frank  Thorn- 
ton.    Jr..     Wilkinsburg.     Pa.       .\pp.     filed 
.March    13.    1918.      For    use    on    electrical 
heating  devices. 
1,390,607.    Electric  Contact  Device  ;  Clyde 
C.    Farmer,    Edgewood.    Pa.       App.    filed 
Dec.   10,   1919.      Electric   train   wire  coup- 
lings. 
1.390,624.       System     of    Electrical     Skip 
Propulsion  ;   Benjamin  G.  Lamme.  Pitts- 
burgh.   Pa.      .\pp.    flled    June    29.    1918. 
Efi^cient  operation   throughout  wide  vari- 
ations in  speed. 
1.390.629.      Electrode    Plate    for    Storage 
Batteries  :  Lamar  Lvndon,  West  Orange, 
N.    J.       App.    filed    .\pril    30,    1919.       For 
batteries  of  the  Edison   type. 
1,390.646.  Electric  Ga?  Gener.\tor  :  Rudolf 
Rosner,  Chicago,   111.      .\pp.   filed   Jan.    28. 
1921.      For   generating  a   germicidal   gas. 
1.390.679.       Impulse    Transmitter  :    Henry 
F.     Dobbin    and     Edgar    W.     Gent,    New 
York,    N.    Y.      App.    filed    Nov.    21.    1918. 
Used  in  automatic  telephone  systems. 
1.390,696.     Dry   Cell:    Samuel   E.    Gertler 
Brooklyn.  N.  Y.     App.  flled  Nov.  20.  1919. 
Electrolyte    will    not    form    a    double    salt 
with  zinc. 
1.390.719.      Trebmo-Electrical   App.^r.'Vtus 
for     Boiling     a.vd     He.a^ting     Ptirposes  : 
Joaquin   G.   Lozano.   Madrid.   Spain.     .\pp. 
flled  Jan.  8.  1920.     Industrial  or  domestic. 
1.390.727.    System  of  Transforming  Direct 
Current     I.vto     Alter.n'ating     Current- 
Morris     Schenkel,     Charlottenburg.      (Ger- 
many.    App.  flled  March  29.  1917.     Hi£h- 
voltage    direct    current    into    single-pha.se 
or  multi-phase  alternating  current. 
1.390.729.     Automatic  Telephone  System  : 
Gius!?ppe    Simonetta    and    Augusto    Rosa. 
Milan.    Italy.      App.    filed    March    4,    1918. 
lin^  searcher. 
1,CJ0,.43.     Measuring   Devicf. ,-    Chester   T. 
Allcutt.      Wilkinsburg.      Pa.        .\pp.      flled 
Feb.    4.    1918.      For    determining    when    a 
predetermined  current  traverses  a  circuit. 
1,390,76.5.      Galvanic    Eattei!Y  :    Harold    N 
Cox,   Glen   Ridge.   N.   .1.      .\pp.   filed   .\prii 
12.   1919.      Negative  electrode   of   oxide  of 
copper  and   positive   electrode  of  zinc. 
1,390,779.      Electrical   .\prAR.\Trs   Having 
Windings:      .loseph      Goodman.      Haves. 
Englard.     App.  filed  Nov.  20,  1917.  Trans- 
formers. 6tC 
1.39O.7S0.      Electric    Range    Switch  :    Gil- 
b'lt     W.     Goodridge.     Bridgeport.     Conn. 
.\pp.  flled  Sept   29.  1919.     For  controlling 
the  connections   for    the  heating  elements 
of  an   electric   range. 
1,390.819.     Insulated  Electrode;  Ray  Van 
Sandt,   Bakersfield.    Cal.      .\pp.    filed    Dec. 
29.    1919.      For    installation    in    tanks    for 
use    in   oil-treating  sy.stems. 
1,390,823.  BuBNiNO  OP  Carbon  Electrodes; 
Sven  E.   Sieurin.  Hoganas,   Sweden.     App. 
filed   July    31,    1920.      For   producing   car- 
bon" electrodes   in   an  electric   furnace. 
1,390,843.  REOtXATiNC  Sy.<!tem  for  Dynamo- 
Electric  Machines:  Louis  W.  Thompson. 
Schenectady,    N.    Y.      .\pp.    filed    July    10, 
1918.        For     varying     excit.ation     of     an 
ilternating-current     dvnamo     as     current 
varies. 

1.390.883.  Radiant-Enei!oy  Detecting  and 
Translating  Device  :  Theodore  W.  Case. 
Sclpio.  N.  Y.  App.  filed  April  5.  1918. 
Tor  detecting  light  rays  and  translating 
thi-  .lame  into  current  variations  mea.x- 
urable  by  instrument.^. 

1.390,885.  Safety  Trolley:  Owen  L.  Chcs- 
nutt.  Atlant.i.  G.i  .\pp.  filed  May  9. 
1921.  Susreptibli'  of  accommodating 
it.-elf   lo  latei-al    changes. 

1,390,896.  Telephone-Mouthpiece  Disin- 
i-f.ctant:  Jam.'s  Ferguson  and  William 
H.  Bennett,  Vancouver,  B.  C,  Can.ida. 
App.  flled  Feb.  25,  1921.  K.-isily  applied 
.inrt   direct  .Tnd   lasting   in    Its   effect. 


Construction 

News 

Projects,  Plans.  Bids  anc!  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

BOSTON.  MASS.— Arran^^emenis  are  be- 
ing made  by  the  Edison  IClectrie  Illumin- 
ating Company  to  proceed  with  the  en- 
largement of  its  electric  generating  plant 
The  project  includes  the  installation  of  a 
30.nno-kw.  turbo-generator.  boilers  and 
auxiliary  operating  equipment  Charles  L 
Edgar  is  president. 

MIDDLEBORO,  MASS.— A  recommenda- 
tion contained  in  a  report  submitted  by  a 
special  committee  for  the  installation  of 
electric  pumps  for  the  local  pumping  sta- 
tion was  recently  aciopted  at  a  town  meet- 
ing. The  cost  of  the  outfit,  which  provides 
for  a  duplicate  set  of  pumps  for  main 
service  and  for  thc<  filtration  plant  is  esti- 
mated  at    ?14.ii(iii. 

NEW  BEDFORD.  M.\SS.— .A.  portion  ol 
the  power  department  of  the  New  Bedford 
Cordage  Company.  .\sh  and  Court  Struts, 
was  recently  destroyed  bv  fire.  The  de- 
partment,  it   is   understood,  will  be  rebuUt 

WATERBURY.  CONN.  —  Plans  have 
been  filed  oy  the  Plume  &  Atwood  Com- 
pany for  .he  construction  of  a  transformer 
station    at    its    local   works. 


Middle  Atlantic  States 

.\^LB.\NY.  .X.  V. — Tentative  plans  are 
under  way  by  the  Watrr  Power  Commission 
for  the  construction  of  a  number  nt  power 
plants  on  the  Barge  Canal.  Development 
of  a  total  capacity  of  about  lO.OOO  hp.  is 
contemplated,  with  distribution  and  sale 
in    districts   along   the   route. 

BROOKLYN.  N.  V.— Arrangements  are 
being  made  hy  the  Brooklyn  Edison  Com- 
pany for  an  issue  of  $3,000,000  in  bond% 
the  proceeds  to  be  used  for  extensiona, 
improvements,   etc. 

BUFFALO.  N.  Y.— Notice  has  been  filea 
by  the  Niagara  &  Erie  Power  Company 
of  an  increase  in  capital  stock  from  $300,- 
000  to  $900,000  for  iiroposed  expansion  of 
its  plants  and  system. 

BITFFALO.  N.  Y —Application  has  been 
made  liy  the  Niagara  Gorge  Power  Com- 
pany, an  afliliated  organization  of  the 
Niagara  Gorge  Railway  Company,  for 
permission  to  build  a  generating  plant  to 
utilize  waters  from  the  gorge  section  of 
Niag;ira  Falls  for  the  development  of 
300.000  hp. 

FATRPORT,  N.  Y.— A  portion  ot  ihe 
plant  of  the  Douglas  Packing  Company, 
including  five  buildings,  power  equipmi  nt 
and  general  machinery,  was  recently  de- 
stroyed by  Are.  causing  a  loss  of  about 
$1,000,000.  John  Clingen  is  general 
manager. 

N1?W  YORK,  N.  Y.— Work  will  be 
started  immediately  by  the  Fulton  Lumber 
Terminal  Company,  120  West  Forty-fourth 
Street,  on  the  construction  of  a  new  pl;mt 
on  the  Hackensack  River,  including  p' in- 
ing  mill,  sash  and  duor  f;ictory  and  other 
woodworking  buildings,  with  cold-storage 
plant  for  foodstuffs  Conveying,  general 
operating  and  power-plant  equipment  will 
be  required.     E.   R   Eckles  is  prcsideni. 

NEW  YORK.  N.  Y. — Application  has 
been  made  by  Ihe  New  York  Edison  Com- 
pany to  the  Public  S.TVice  Commission 
for  permission  to  issue  $311,000,000  in  linnUa 
also  permission  for  its  subsidiary,  the 
United  Electric  Light  &  Power  Coniiiany 
to  issue  a  similar  amount  The  proceedR 
arc  to  be  used  for  plant  and  system  ex- 
tensions, etc. 

NIAGAR.X  F.\LL.S.  N.  Y.— Plans  nr.: 
under  considi-ration  by  the  Niagara  Fa  lie 
Felt  &  Paper  Company,  a  subsidiary  of 
the  Niagara  Falls  Power  Company.  Canal 
P.asin.  for  the  Installation  of  considerable 
electrical  eipiipment  In  its  proposed  pl.ant 
on  Sugar  Street,  to  cost  about  $300,000. 

PRINCETOWN,  N.  T.— The  Adirondack 
Light      &      Power     Corporation      has     been 
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authorized  to  construct  an  addition  to  its 
electric  plant  in  Princctown  and  to  exer- 
cise a  franchiee  recently  approved  by  tho 
local  autliorities.  E.  J.  West  is  vice-presi- 
dent of  tho  company. 

r)OV::R.  N.  J. — The  New  Jersey  Power 
&  Light  Company  of  Dover  is  negotiating 
for  the  purchase  of  the  Woodburnu  Light. 
Heat  &  Power  Company.  The  Dover  com- 
pany, it  la  understood,  plans  to  furnish 
electricity  for  light  and  power  to  Newton 
and  Hamburg  in  Su.ssex  County  and  a  num- 
ber of  municlpalltie.s  and  industries  in 
Morris  County. 

MONTCLAtR,  N.  .T. — Negotiations  are 
under  way  between  the  Chamber  of  Com- 
merce and  the  Town  Commissioners  for  the 
installation  of  an  ornamental  lighting  sys- 
tem   on    Dloomfield    Avenue. 

NKWARK,  N.  J. — Plans  have  been  pre- 
pared by  the  General  Leather  Company, 
420  Frelinghuysen  Avenue,  for  the  con- 
struction of  a   new  one-story  power  house. 

NEWARK.  N.  J. — Arrangements  have 
been  made  by  tho  Public  Service  Hallway 
Company,  Terminal  Building,  for  an  issue 
of  $1,540,000  in  certificates,  the  proceeds  to 
be  used  for  extensions,  improvements,  elec- 
trical equipment,  etc. 

VENTNOPv  CITY,  N.  .T.— Negotiations 
are  under  way  between  the  City  Council  and 
the  Atlantic  City  (N.  J.)  Electric  Company 
for  the  Installation  of  a  new  lighting  sys- 
tem in  Ventnor  City.  The  present  plans 
provide  for  replacing  the  arc  lamps  on 
the  boardwalk.  Atlantic.  Ventnor  and  Win- 
chester Avenues  with  incandescent  lamps. 
Ralph  nrooks  is  chairman  of  the  lighting- 
committee  of   the   Council. 

ARDMORR.  P.V.— Notice  has  been  filed 
bv  the  Counties  Gas  &  Electric  Company, 
of  an  issue  of  $6,120,000  in  stock,  the  pro- 
ceeds to  be  used  for  extensions,  improve- 
ments,   etc 

BRADFORD,  PA. — Arrangements  have 
been  made  by  the  Bradford  Electric  Com- 
pany for  an  issue  of  $50,400  in  bonds,  the 
proceeds  to  be  used  for  general  extensions, 
improvements,  eta 

KELLETTVH.LE,  P.\.  —  The  Salmon 
Creek  l.,umber  ComiKiny  is  contemplating 
rebuilding  its  sawmill,  power  house  and 
other  buildings,  recently  destroyed  by  fin-, 
causing  a  loss  of  al)0iit  SlOft.OOO,  inch'.din.sr 
machinery. 

PHILADELPHIA,  P.\.  —  The  Quarter- 
master Department  of  the  government.  In- 
termediate Depot,  is  contemplating  the  con- 
struction of  a  power  house  at  its  local 
property. 

PITTSBURGH,  PA. — Notice  has  been 
filed  by  tlu«  Beaver  County  Light  Com- 
pany of  an  issue  of  $130,000  in  bonds,  the 
proc«nls  to  be  used  for  extensions,  im- 
provements, etc. 

BALTIMORE,  MD — Arrangements  h;iv<- 
been  made  by  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  for  an  issue  of 
$9,000,000  in  bonds,  tin-  proceeds  to  be  used 
for  plant  expansion,   impiovemonts,  etc. 

NORTH  E.\ST.  MD. — J.  W.  .\rcher  & 
Son  are  contemi)l.iting  the  installation  of 
new  equipment  In  tho  power  house  at  their 
canning  plant,  to  replace  equipment  re- 
cently destroyed   by   fire. 

SOUTH  CHART. KSTON.  AV.  VA.— Bids 
will  be  received  at  the  otiice  of  the  Chief 
of  the  Bureau  of  Yards  and  Docks.  Navy 
Department,  Washington.  D.  C.  until  Oct 
26,  for  tho  construction  of  an  electric  cable 
system  at  South  Chtirleston,  W.  Va.  For 
further  information  address  as  above. 

LURAY,  VA. — Plans  are  under  way  by 
the  Luray  Ice  Comi)any  for  the  construc- 
tion of  anew  power  plant.  E.  C.  Harns- 
berher    Is    president. 

PETERSBITRG.  V.\.— AVork  lias  been 
started  by  the  Virginia  Railway  &  Power 
Company  on  a  small  dam  in  the  Aiijiomat- 
tox  River  at  Petersburg,  in  connection  with 
a  hydro-electric  plant  to  be  built  at  a 
cost   of   about  $100,000. 


North  Central  States 

.MANISTHE.  MICH.  — Buggies  &  Rade- 
maker,  381  River  Strei  t.  Iiave  work  under 
way  on  tho  construction  of  their  new  salt 
plant,  to  cost  about  $1,000,000,  including 
machinery.  A  power  In. use.  machine  shoj) 
and  other  buildings  will  be  erecti-d  m  con- 
nection with  the  projw.sed  plant.  K  W. 
Perkins,  oarc-of  the  ooH»p:n»y,    is   architect 

and    engineer. 

PETOSKEY,   Mich. — The  City  Council   is 

considering    fnlarglng    and    improving    the 

niunicip.il  lighting  plant. 


EATON,  OHIO.— The  Liberty  Light  & 
Power  Company.  Richmond,  Ind.,  has  been 
authorized  to  erect  and  operate  electric 
transmission  lines  in  Campbellstown  and 
Jackson   and  Jefferson  Townships,  Ohio. 

LIMA.  OHIO.— The  City  Council  has 
authorized  the  installation  of  an  orna- 
mental lighting  system  on  West  Market, 
West   High   and   West    North   Streets. 

BOWLING  GREEN.  KY.— The  Lost 
River  Cave  Company,  recently  organized, 
is  contemplating  early  construction  of  a. 
hydro-electric  power  plant  in  the  vicinity 
of  Bowling  Green.  Henry  L.  Underwood 
is  president. 

HELLIER.  KY. — The  Columbu.s-Ede- 
water  Co.-il  Company,  recently  organized,  is 
planning  the  installution  of  power  equip- 
ment for  the  operation  of  mines.  The  cost 
Of  the  plant  is   estimated  at  $25,000. 

JACKSON,  KY. — Improvements  are  con- 
templated by  the  Jackson  Light  &  Power 
Company.      Machinery    will    be    required. 

LEXINGTON.  KY.— The  DIx  River 
Power  Company,  recently  organized  with 
a  capital  stock  of  $10,000,000  by  Lewis 
Herrington  and  others,  is  contemplating 
the  construction  of  a  30.000-hp.  plant  on 
the  Dix  River.  Electricity  will  be  sup- 
plied to  Louisville.  Le.xington.  Frankfort, 
Danville,  Harrodsburg  and  other  cities  in 
central  Kentucky.  Tho  cost  of  the  project 
is  estimated  at  between  $3,500,000  and 
$4,000,000. 

WHITESBURK.  KY— The  J.  C.  Burton 
Coal  Company,  Matoaka,  W.  Va..  has  ac- 
quired the  plant  of  tho  Caudill  Coal  Com- 
pany. Whitesburg.  Ky.,  and  is  planning  the 
installation  of  power  equipment  at  the 
property. 

KINGMAN.  IND. — Plans  are  under  con- 
sideration for  the  establishment  of  a  light- 
ing plant  in  Kingman,  to  cost  about  $18,- 
582.     J.   M.  Lewis  is  interested. 

BARRINGTON.  ILI^. — The  local  power 
plant  of  the  Public  Service  Comp.any  of 
Northei-n  Illinois  was  recently  destroyed  by 
fire,  causing  a  loss   of  about   $200,000. 

CENTRALIA.  ILL. — The  installation  of 
an  ornamental  lighting  system  in  Centralla, 
to  cost  .-.bout  $39,533.  is  contemplat<-d.  The 
present  plans  provide  for  a  rubber-in- 
sulated system  and  single-lamp,  cast-iron 
stainl.-irds. 

CHILLICOTHE.  ILL.— The  sum  of  $4,- 
000  has  been  obtained  for  the  installation 
of  an  ornamental  lighting  system  in  Chilli- 
cothe.  M.  C.  Kelly  is  chairman  of  the 
Light    Commission. 

SPRINGFIELD,  ILL. — The  Central  Illi- 
nois Public  Service  Company  has  petitioned 
the  Illinois  Public  Utilities  Commission  for 
permi.ssion  to  issue  $450,000  of  refunding 
mortgage  bonds  and  $142,000  general  mort- 
gage   bonds. 

MANITOWOC,  WIS. — The  Brewer  Manu- 
facturing Company,  manufacturer  of  piano 
benches,  optical  olhce  supplies,  eta.  is  plan- 
ning the  construction  of  a  factory  and 
liower  plant,  60  ft.  x  120  ft.,  to  cost  about 
$40,000. 

OSK.\LOOSA.  TOWA. — Plans  are  under 
consideration  for  the  construction  of  a 
hydro-electric  plant  on  the  Des  Moines 
River  southwest  of  Oskaloosa.  The  project 
includes  a  d.am  to  provide  for  the  develop- 
ment of  4,000  hp.     T.  H.  Carlin  is  clerk. 

LIBERTY,.  JIO. — The  installation  of 
electric  pumps  at  the  water-works  to  re- 
place those  now  in  use  has  been  recom- 
mended  by  City  Engineer   Barnes. 

F.\ULKTON.  S.  D  — Bonds  have  been 
voted  for  the  establishment  of  a  municipal 
lighting  plant  in   Faulkton. 

NEBR.\SK.\  CITY.  NEB.— .\  transmis- 
sion line,  it  is  understood,  will  be  erected 
from  Nebraska  City  to  Dunbar  to  supply 
the  latter  place  with  electricity  for  light 
and  power. 

NORTH  PLATTE.  NEB. — Bonds  have 
been  voted  in  Brady.  Maxwell.  Hershey. 
Sutherland  and  Paxton  for  the  joint  erec- 
tion of  a  transmission  line  from  North 
Platte  to  the  respective  villages. 

DOWNS.  KANS — The  local  plant  of  the 
United  Light  &  Pow<r  Company,  it  is  re- 
l)orted.  was  recently  destroyed  by  fire, 
causing  a  loss  of  about  $100,000.  The 
>»l;int.    it    is  understood,    will   be   rebuilt. 


PILOT  MOUNTAIN.  N.  C— At  an  elc-c- 
tlon  to  be  held  on  Oct  25.  the  proposal 
to  issue  $50,000  in  bonds  for  the  installa- 
tion of  a  hydro-electric  plant  on  Ararat 
River  will   be  submitted  to  the  voters. 

WESTFIELD.  N.  C  — R.  T.  Joyce  of 
Greensboro  is  planning  the  installation  o{ 
machinery  at  his  power  house  and  dam 
and  the  erection  of  a  transmission  line. 
Mr.  Joyce,  it  is  understood,  is  asking  prices 
on  a  lOO-hp.  dynamo.  30-in.  \-e-rtical  wheel 
and   15.600    lb.    No.    4   copper  wire. 

MARION.  S.  C. — The  proposal  to  issue 
$100,000  in  bonds  for  the  installation  of  a 
lighting  system,  etc..  is  under  considera- 
tion by   the   City  Council. 

CEDARTOWN.  GA. — Extensions  to  the 
municipal  light,  water  and  sewer  systems 
and  other  city  improvements,  to  cost  about 
$160,000,  are  under  consideration  by  the 
Council 

FORT  PIERCE.  FLA. — The  city  authori- 
ties are  planning  an  addition  to  the 
municipal  light  and  water  plant  to  provide 
for  an  increase  in  capacity  to  450  kw. 
Equipment,  including  a  400-hp.  oil-burning 
Diesel  engine.  350-kva  generator  and  500- 
gal.  service  pump,  will  be  installed.  The 
cost    is  estimated    at   $55,000. 

PIGGOTT,  ARK. — The  installationi  of 
electric  lighting  and  water  systems  in  Pig- 
gott  is  under  consideration  by  the  City 
Council. 

PLAIN  DEALING.  LA.— The  Plain  Deal- 
ing Light  &  Power  Company  contemplates 
the  estabiishment  of  a  power  plant.  iL  S. 
Bolinger   is  president 

BROWNSVILLE.  TEX.— Bids  will  b. 
received  Oct.  20  for  furnishing  one  500-kw_ 
to  700-kw.  turljo-generator  to  be  intalled 
at  the  municipal  electric  plant.  George 
Grupe  is  City  Manager. 

CAMERON.  TEX— The  City  Council  is 
considering  the  proposal  to  issue  $250,000 
for  the  establishment  of  electric  light, 
water  and  sewage  disi>osal  plants.  The 
Engineering  Service  Company,  Sumpier 
lUiilding.  Dallas,   is  consulting  engineer. 


Southern  States 

G.VSTONIA.  X.  C  The  Council  is  con- 
sidering issuing  $500,000  in  bonds  for  ex- 
tensions   to    the    electric    light    and    water- 

wnvks  system. 


Pacific  and  Mountain  States 

SI';.VTTI,E.  W.VSH.— Bids  will  be  re- 
ceived at  the  U.  S.  Engineer  Otiice.  Seattle. 
Wash.,  until  Oct.  22.  for  constructing 
emergenev  dams  for  I.,ake  Washington  ship 
canal  locks.  Seattle.  Wash.  The  specifica- 
tions includi-  operating  mi^hanicras.  switch- 
boards, motors,  controllers,  electrical  equii>- 
ment.  .shafts,  gears,  wire  rope.  etc.  In- 
formation may  be  ol)tained  on  application 
to  the  U.  S.  Engineer  Office.  Seattle.  Wash.. 
Chicago.    III.,  or  Pittsburgh.   Pa. 

LOS  .\NGELES.  C.-VL. — Arrangements 
have  been  made  by  the  Los  Angeles  Gas 
&  Electric  Corporation  for  .an  issue  of 
$1,500,000  in  bond.s.  the  proceeds  of  which 
will  be  used  for  extensions,  improvements, 
etc. 

SAN  FRANCISCO.  CAU  —  The  Coast 
Valleys  Gas  &  Electric  Con.pany  has  ikii- 
tioned  the  railroad  Commission  for  author- 
ity to  issue  stock  to  the  amount  of  $l"i>.- 
000.  the  proci>eds  to  be  used  for  addit-ons 
and  improvements  to  its  plants  and  equin- 
ment. 

SAN  FR.\NCISCO.  CAL. — Plans  ar.  Iie- 
ing  prepared  by  the  Pacific  Gas  &  Elicirie 
Company  for  the  construction  of  a  sub- 
station on  Lake  Kemescal,  Claremont.  to 
cost  $20,000  -.  substation  at  Fiftieth  Avenue. 
Oakland.  Cal..  $20,000.  and  a  subsiation 
at   Newark.    $20,000. 

S.\LT  L.\KE  CITY.  UT.\H. — Williiun 
Schuvler  Post  of  Los  .\ngelis  has  filed 
application  with  1.  E.  Caldw.  II.  Stat,  eu- 
ginctr,  for  permission  to  appropriate  8.OO0 
.sec.ft  from  t".r..'n  Riv.r.  1  mile  Ix  low 
Minnie  Maud  Creek,  to  develop  500.000  hl^ 
for  munici|>al  us.-  and  for  electrification  of 
railwavs.  and  l..'.Oe.(iOO  acre-ft.  for  storage. 
The  project  includes  a  dam  150  ft.  high, 
reservoir,  canal  90  ft.  wide  .it  top  and  50 
ft.  at  bottom,  and  the  installation  of  twel\T 
5.000-hi).    turbin.-s. 

M.\L.\D  CITY.  IDAHO  —The  Evans 
Light  Company  contemplates  the  installa- 
tion of  additional  transformers  and  l.irger 
conductors 

ST.  .\NTHOXV.  IDAHO. — .M  a  meeting 
of  the  citv  authorities  of  Rexburp.  i«t 
.\nthonv.  Idaho  Falls  and  Ashton.  held  ro- 
eently.  committees  were  api>ointed  '<\J": 
vestigate  sites  and  consider  other  d«<3nfs 
in  connection  with  the  feasibility  of  e«uit>- 
lishing  a  joint  municipal  (wwer  plant  to 
serve    the    communities    which    are    nam** 
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America's  Opportunity  in  the 
JVorld's  Trade 


WHILE  the  world  is  slowly 
righting  itself,  men  in  this 
country  are  thinking  more 
;  than  ever  before  about  ex- 
port business.  Foreign  markets  call  un- 
ceasingly for  goods  to  feed  and  clothe  and 
stock  the  world  with  everything  that 
human  beings  use.  Yet  many  of  our 
manufacturers  have  not  made  any  serious 
effort  to  tap  these  boundless  resources  of 
rich  trade — or,  attempting,  have  through 
inexperience  sent  the  wrong  goods,  or  the 
right  goods  in  the  wrong  way,  and  met 
with  disappointment. 

There  is  a  saying  "Blessed  is  the  man 
who  has  found  his  work."  Surely  this 
thought  should  apply  to  nations  no  less 
logically.  And  what  is  the  true  work  of 
America  in  the  world's  trade?  The 
answer  is  not  hard  to  find. 

America  stands  today  without  peer 
among  the  nations  for  two  great  capabili- 
ties—  ingenuity  and  mass  production. 
The  world  has  come  to  look  to  America 
for  electrification  of  railways,  without 
regard  to  competition.  Our  machine 
tools  are  unassailably  the  standard  of  the 
world.  Our  harvesting  machinery  has 
won  its  way  to  every  land.  Our  small 
motor  cars  now  run  on  the  roads  of  every 
people.  In  the  manufacture  of  labor- 
saving  machinery  of  every  type  we  have 
led  in  thought  and  in  achievement  and 
we  sell   abroad  to  eager  markets.     And 


when  we  export  these  and  other  kindred 
characteristically  American  products  of 
our  ingenuity  and  our  mass  production, 
we  sell  them  profitably  and  freely — for 
price  is  but  a  secondary  factor.  The  stand- 
ard and  the  reputation  of  these  goods — 
our  specialty — has  put  them  on  a  plane 
above  the  reach  of  competition. 

Here,  then,  is  a  sensible  basis  for  a 
broad,  national  economic  policy  for  the 
extension  of  American  foreign  trade.  We 
need  no  longer  seek,  we  need  not  further 
experiment  in  exporting.  If  we  would 
penetrate  the  markets  of  the  world  with 
American  goods,  we  would  do  well  to 
concentrate  on  these  specialties  which 
success  already  has  shown  to  be  "our 
work"  and  put  the  many  typically 
xA.merican  products  of  our  ingenuity 
into  mass  production.  When  these  have 
won  our  way  into  new  ports  and  built  us 
trade,  then  wc  may  more  easily  extend 
our  influence  with  broadened  lines. 

To  make  this  truly  a  national  program 
will  naturally  take  some  time,  for  men's 
minds  move  slowly  in  such  matters.  But 
to  make  it  the  export  policy  of  the  elec- 
trical industry  should  be  simple  enough 
since  so  many  of  our  electrical  commodi- 
ties are  distinctly  products  of  our  Yankee 
ingenuity.  Let  us  put  mass  production 
behind  these  specialties  of  ours  and  make 
American  electric  labor-saving  appli- 
ances the  standard  of  the  world. 


Henry 

Damon 

Shute 


Who  brings  to  his  work 
of  directing  the  sales  of 
one  of  the  largest  elec- 
trical manufacturing 
organizations  a  back- 
ground of  successful  ex- 
perience in  engineering, 
jyroduction,  administra- 
tion and  finance. 


JUST  as  much  of  an  obligation  to  de- 
velop the  industry  in  the  proper  direc- 
tion rests  upon  those  in  charge  of  sales 
as  upon  the  electrical  engineering  talent 
of  the  country.  It  is  they  who  bridge 
the  gap  between  the  inventive  genius 
of  the  industry  and  the  user.  They  tell 
the  world  what  the  engineer  has  nuuie 
and  bring  back  to  the  engineer  the  coni- 
posite  representation  of  the  buying  mind. 
It  seems  reasonable,  therefore,  that  the 
sales  managers  of  the  country,  partic- 
ularly where  heavy  equipment  is  con- 
cerned, should  liave  a  sympathetic  appie- 
clation  of  the  engineering  involved  and 
of  economic  limitations  to  engineermg 
achievement.  Such  a  sales  manager  is 
Henry  D.  Shute.  vice-president  in  charge 
of  sales  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  an  engineer  by 
education  and  training.  Mr.  Shute  eanie 
into  the  sales  branch  of  the  bu.smess 
from  tlie  engineering  department,  but 
he  has  never  been  a  salesman  in  tlie 
strict  sense.  He  has.  however,  had  a 
very  wide  experience  in  the  Westing- 
house  company  and  in  the  eleetr|c:il 
industry.  In  addition,  he  is  endowed 
with  that  characteristic  faculty  of  suc- 
ce.ssful  executives — the  faculty  of  appre- 
ciating quicltly  the  meaning  of  facts  and 
making    immediate    decisions.      He    also 


possesses  a  vivid  imagination,  which  is 
an  asset  of  considerable  importance  to 
the  man  who  plans  for  the  future. 

Mr.  Shute  was  born  in  Somerville. 
Mass..  Aug.  1.  1871.  In  ISOL'  he  was 
graduated  from  the  Massachusetts  Insti- 
tute of  Technology  with  the  degree  of 
bachelor  of  science  in  electrical  engi- 
neering. A  vear's  post-graduate  work 
followed  in  the  Scliool  of  Mines  at 
Clausthal.  Germany,  and  the  Technical 
School  at  Dresden.  On  his  return  to  the 
United  States  in  1893  he  entered  the 
Westinghouse  shops  as  a  student  ap- 
prentice. During  his  eighteen  years  of 
service  with  this  organization  he  lias 
worked  himself  up.  department  by  de- 
part, to  his  present  responsible  position. 
His  first  transfer  was  to  the  transformer 
department :  from  there  he  went  to  the 
testing  department,  and  thence  to  the 
engineering  department  laboratory.  Later 
he  was  delegated  to  follow  up  thi>  manu- 
facture of  switch  gear  for  the  Niagara 
Falls  Installation,  and  when  this  wck 
was  completed  he  was  made  assistant 
foreman  of  the  shop  experimental  depart- 
ment. .     . 

Mr  Shute  next  became  a  designer 
of  switchboards  in  the  engineering  de- 
partment. Thus  did  he  round  out  five 
vears  of  engineering  and  production  ex- 


perience which  served  as  a  substantial 
foundation  for  his  later  sales  and  exec- 
utive   career. 

In  190S  Mr.  Shute  was  brought  into 
the  sales  department  and  his  knowledgi- 
of  tlie  company's  products  an.l  their 
perform.ance  stood  him  In  such  goo.! 
stead  that  before  long  he  was  mad.- 
chief  of  the  alternating-current  division. 
In  1906  Vice-President  L.  A.  Osborne 
selected  him  as  his  assistant.  In  this 
work  Mr.  Shute  received  his  schooling 
in  executive  and  administrative  duties 
and  was  identified  with  the  develop- 
ments made  in  heavy  electric  traction 
and  particularly  in  single-phase  work 
In  1910  he  was  appointed  acting  vice- 
president  with  routine  executive  duties 
Four  years  later  he  became  treasurer  of 
the  companv.  continuing  as  sucli  until 
1917.  when  lie  took  up  the  work  in  which 
he  is  now  engaged.  He  Is  thus  able  to 
bring  to  his  work  a  well-rounded  ex- 
perience In  production.  engineering, 
finance  and   administration. 

As  would  naturally  be  expected.  Mr. 
Shute's  sphere  of  intluence  extends  far 
beyond  the  confines  of  the  Westinghouse 
organiiation.  He  has  been  very  activf 
in  civic  affairs  in  Pittsburgh  and  is  a 
director  of  a  great  many  Pittsburgh 
institutions. 
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The  Threat  of  a  Great 
Railroad  Strike 

WITH  the  unemployment  conference  barely  ad- 
journed, the  railroad  brotherhoods  have  ordered 
a  general  strike  on  all  the  railroads  of  the  land.  The 
purpose  is  to  compel  two  million  woi-kers  now  employed 
to  quit  and  force  out  many  other  millions  in  affected 
industries.  The  issue  is  clear.  In  July.  1920.  the 
Federal  Railroad  Labor  Board  raised  the  wages  of  the 
railroad  men  approximately  22  per  cent  to  help  them 
meet  the  higher  costs  of  living.  This  they  accepted. 
The  total  increase  since  1915  then  approximated  100 
per  cent.  The  same  board  is  now  ordering  the  railroads 
to  reduce  wages  approximately  12  per  cent  in  line  with 
the  deflation  of  general  costs  and  prices.  It  is  met  by 
the  unions  with  a  call  for  a  complete  tie-up  of  the 
industry  of  the  country.  It  is  a  strike  not  against  the 
railroads  but  against  the  government. 

Two  points  stand  out.  The  situation  must  be  handled 
with  absolute  justice  and  reason.  The  railroad  men 
must  not  be  asked  to  make  greater  concessions  than  the 
balancing  of  the  economic  situation  demands.  But 
deflation  is  a  wave  of  readjustment  that  must  affect  all, 
and  no  single  group  of  men  can  block  its  path.  The 
railroad  brotherhoods  cannot  change  economic  laws. 
Neither  can  they  be  permitted  to  intimidate  the  nation 
and  nullify  the  eflfoi-ts  of  the  unemployment  conference 
by  forcing  into  idleness  further  millions  now  working. 
If  necessary,  we  may  well  follow  the  precedent  set 
stoutly  by  England's  premier  and  pledge  the  whole 
resources  of  the  government  to  prevent  it. 

This  is  a  principle  to  which  every  red-blooded  Amer- 
ican will  subscribe.  The  other  point  is  a  matter  of  no 
less  national  import  and  it  concerns  the  electrical  in- 
dustry particularly.  A  railroad  strike  to  the  utilities 
means,  essentially,  fuel.  Restriction  in  fuel  supply 
means  strangulation,  not  only  to  the  electrical  industry 
but  to  all  industry,  and  paralysis  of  business,  which  in 
turn  means  more  unemployment  piled  up  in  a  rising, 
spreading  pyramid.  Be  the  argument  what  it  may, 
strike  or  no  strike,  coal  must  come  to  the  utilities  for 
the  service  and  the  safeguarding  of  all  the  people.  This 
should  be  made  plain  to  all  concerned. 


Public  rtilities  and 
Municipal  Politics 

THE  chairman  of  the  Public  Service  Commission  of 
New  York  is  a  rather  shrewd  political  observer,  and 
politicians  are  usually  opportunists.  When  therefore 
he  advocated  municipal  ownership  of  the  gas  properties 
in  New  York  City  in  a  .speech  before  the  Empire  State 
Gas  and  Electric  Association  he  exhibited  a  certain  state 
of  mind — political  perhaps,  for  he  voiced  his  own 
opinion  and  not  that  of  the  commission  over  which  he 
presides.  Perchance  he  was  moved  by  an  impelling 
sense  of  public  duty.    Who  knows?     At  any  rate,  he  is 


out  of  tune  with  the  great  body  of  public  utility  com- 
missioners throughout  the  country,  and  dissonance  to 
the  musical  ear  can  be  no  more  horrid  than  a  want  of 
harmony  between  commissioners  to  the  users  and 
backers  of  public  utility  service.  Moreover,  the  remedy 
which  he  suggests,  uniform  service  at  uniform  rates, 
needs  to  insure  its  adoption  no  such  machinery  as 
municipal  ownership  would  provide.  The  New  York 
Public  Service  Commission  has  jurisdiction  over  both 
private  and  municipal  utilities  with  regard  to  rates, 
service  and  accounts,  including  rates  fixed  by  grant, 
statute,  franchise  or  ordinance,  and  has  jurisdiction 
over  private  utilities  with  respect  to  capitalization.  If, 
therefore,  there  is  anything  radically  wrong  with  the 
gas  and  electric  properties  in  the  Greater  City,  why 
does  the  Public  Service  Commission  remain  inactive? 
Is  it  not  its  bounden  duty  to  enforce  the  law?  From 
all  of  this  it  would  seem  that  politics  more  than  any- 
thing else  is  back  of  Mr.  Prendergast's  proposal. 
Nevertheless,  his  suggestion  is  not  without  merit,  and 
the  numerous  utilities  ought  to  perfect  their  operating 
organizations  and  interconnections  so  as  to  make  pos- 
sible greater  unifoi'mity  of  service  and,  where  possible, 
of  rates.  With  legal  obstructions  removed  and  a 
sympathetic  commission  much  could  be  accomplished. 
The  commissioner  must  know  that  rates  are  based  on 
investment  and  not  on  wishes,  and  that  with  single 
ownership,  and  that  not  municipal,  all  that  he  seeks  can 
be  brought  about.  It  is  within  the  power  of  the  Public 
Service  Commission  more  than  of  any  other  body  or 
of  any  individuals  to  determine  whether  a  movement  in 
this  direction  shall  be  expedited  or  impeded. 


Another  Vacuum  Tube 
Makes  Its  Advent 

ONE  of  the  indirect  results  of  the  development  of  the 
thermionic  tube  is  the  stimulus  to  further  experi- 
mental investigation  of  the  possibilities  of  gaseous 
and  electronic  conduction  in  vacuum  tubes.  Among 
recent  results  of  this  work  is  the  so-called  "magnetron" 
noticed  in  these  columns  a  few  weeks  since.  Still  another 
new  type  of  tube  has  now  been  announced  by  V.  Bush 
and  C.  G.  Smith,  who  gave  a  description  of  it  at  a 
recent  meeting  of  the  Institute  of  Radio  Engineers.  Its 
principal  property  is  that  of  rectification.  In  many 
external  respects  the  new  tube  is  similar  to  the  magnet- 
ron. Fundamentally,  however,  the  operation  depends 
on  a  totally  different  physical  principle. 

Ga.ses  are  ordinarily  cla.ssed  as  insulators.  They 
become  conductors  when  the  small  number  of  free 
electrons  always  present  are  accelerated  sufficiently  in 
their  free  paths  to  ionize  the  molecules  with  which  they 
collide.  At  atmospheric  pressure  the  electric  intensity 
required  to  accelerate  the  electrons  is  very  high,  but 
when  once  this  value  is  reached  enormous  numbers  of 
molecules  break  down  at  one  time,  resulting  in  a  prac- 


810 


ELECTRICAL     WORLD 


Vol.  78,  No.  17 


tical  short  circuit  through  the  air  in  the  form  of  the  arc, 
or  spark.  As  the  pressure  is  reduced  the  paths  of  the 
electrons  become  larger  and  the  molecules  become 
fewer.  Thus  the  electrons  acquire  higher  velocities,  gas 
begins  to  conduct  at  lower  values  of  electric  intensity 
and  the  resulting  currents  become  smaller.  Below  one 
centimeter  of  pressure  air  begins  to  conduct  somewhat 
freely,  but  the  volume  of  discharge  is  limited  by  the 
number  of  molecules  present. 

The  essential  difference  between  the  new  rectifying 
tube  and  the  hot  cathode  tube  is  that  the  former  con- 
tains gas  at  low  pressure,  whereas  the  gas  in  the  latter 
is  withdrawn  as  completely  as  possible.  The  two  elec- 
trodes of  the  tube  are  so  arranged  that  normally  an 
electron  leaving  one  electrode  and  reaching  the  other 
does  not  acquire  ionizing  velocity.  When  a  magnetic 
field  is  applied,  however,  the  path  of  the  electron  is 
deflected,  causing  it  to  become  longer,  and  owing  to  the 
longer  path  it  is  enabled  to  reach  an  ionizing  velocity, 
thus  setting  up  conductivity.  The  tube  therefore  may 
be  changed  from  a  non-conducting  to  a  conducting  con- 
dition by  superposing  a  magnetic  field.  The  rectifying 
property  is  obtained  by  using  coaxial  cylindrical  elec- 
trodes. The  deflection  due  to  a  given  magnetic  field  of 
an  electron  leaving  the  inner  cylinder  is  different  from 
that  of  an  electron  leaving  the  outer  cylinder.  Con- 
sequently by  adjusting  the  magnetic  field  so  that  elec- 
trons leaving  one  cylinder  will  cause  conductivity,  while 
those  leaving  the  other  cylinder  will  not,  the  tube  will 
have  a  unidirectional  conducting  power. 

A  notable  advantage  of  this  new  form  of  tube  is  that 
it  has  cold  electrodes  and  when  used  as  a  simple  rec- 
tifier requires  no  auxiliary  circuit  of  any  kind.  Its 
rather  obvious  disadvantage  is  its  low  current  capacity, 
the  maximum  figures  mentioned  so  far  being  of  the 
order  of  milliamperes.  The  voltage,  however,  is  rela- 
tively high,  and  doubtless  a  capacity  in  rectification  of 
several  kilowatts  could  readily  be  obtained.  However, 
these  figures  are  all  low  as  compared  with  the  possibili- 
ties of  the  thermionic  tube.  The  volume  of  electronic 
discharge  from  an  incandescent  cathode  is  far  greater 
than  may  be  reached  in  tubes  of  reasonable  dimensions 
relying  on  gaseous  conduction  at  low  pressure.  From 
its  principle  it  would  appear  that  this  tube  could  be 
used  also  as  a  detector  for  radio  signals.  This  usage 
is  not  mentioned  by  the  authors,  although  further  in- 
formation as  to  other  interesting  properties  of  the  tube 
is  promised. 


friendship,  it  is  essential  that  no  annoying  mistakes  be 
made  in  the  period  when  the  installments  are  being  paid 
and  the  first  impressions  of  the  unaccustomed  relation- 
ship are  being  recorded  on  the  new  stockholder's  mind. 

To  prevent  such  mistakes  it  is  vital  that  methods  of  ac- 
counting for  deferred-payment  security  sales  be  brought 
to  the  highest  point  of  efficiency  and  helpfulness.  It  is 
not  enough  that  each  company  should  apply  its  own 
ingenuity  and  work  out  the  answer  as  best  it  can.  The 
matter  is  one  in  which  the  best  experience  is  needed 
for  all,  because  the  success  of  everj-  campaign  is  more 
than  local  in  its  influence.  It  is  a  factor  in  the  spread- 
ing movement  of  customer  stock  ownership  that  is  of 
vital  interest  to  the  entire  industry.  A  plan  such  as  is 
presented  in  this  issue  by  W.  Paxton  Little  is  a  prac- 
tical contribution  to  the  common  knowledge  that  has  a 
great  value,  and  it  should  be  considered  and  applied 
wherever  its  suggestions  seem  to  offer  further  safe- 
guards. The  fact  that  Mr.  Little  is  himself  a  certified 
public  accountant  who  has  played  an  active  part  in  the 
development  of  the  American  Institute  of  Accounts 
makes  for  particular  interest  and  confidence  in  this 
system  of  accounting  which  he  has  established  for  the 
Niagara  Falls  Power  Company. 


Accurate  Accounting  Vital  in 

Deferred-Payment  Security  Sales 

MANY  new  problems  for  the  central-station  com- 
pany's accounting  department  have  arisen  out  of 
the  growing  practice  of  selling  securities  direct  to  the 
consumer  under  the  deferred-payment  plan.  The  pur- 
pose of  the  public  sale  of  utility  stock  is  more  than  the 
mere  raising  of  capital,  important  as  that  is.  It  seeks 
to  establish  a  vast  number  of  new  contacts  with  the 
people  of  the  community  in  order  that  a  sure  bond  of 
mutual  interest  may  be  built  up  between  the  service 
corporation  and  the  householder,  the  merchant  and  the 
business  man.  It  is  important,  therefore,  that  in  the 
sale  of  stock  the  company  should  come  through  clean 
in  all  its  transactions  with  the  public  and  sacrifice 
no  confidence  through  en-ors  caused  by  careless  or 
inadequate  accounting.  If  the  new  interest  between  the 
security  purchaser  and  the  utility  is  to  be  molded  into 


Some  Modern  Standards 
of  Illuminatiun 

ONE  of  the  recent  Illuminating  Engineering  Societj' 
convention  papers,  that  by  Messrs.  Curtis  and 
Stair  on  lighting  public  spaces  and  offices,  is  specially 
notable  as  showing  the  effect  of  the  very  general  adop- 
tion of  the  gas-filled  lamp  upon  available  methods  and 
practicable  intensities  of  illumination.  At  the  present 
time  artificial  light  is  one  of  the  cheapest  of  necessary 
commodities,  so  cheap  that  purely  technical  efficiency 
can  be  pushed  into  the  background  and  the  beauty  and 
usefulness  of  illumination  brought  to  the  front.  Effi- 
ciency is  all  very  well  in  its  proper  place,  but  there  are 
times  when  it  should  not  be  obtained  at  the  expense  of 
other  things  which  practically  are  more  desirable.  We 
refer  here  particularly  to  the  lighting  of  just  such 
places  as  the  paper  before  us  describes.  As  a  striking 
example,  there  was  chosen  for  standard  paint  of  walls 
and  ceilings  a  soft  tone  of  carbon  gray  and  ocher  having 
a  reflection  coefficient  of  48  ner  cent.  In  the  days  of  the 
earlier  incandescent  lamps  such  a  choice  would  have 
been  almost  unthinkable,  but  now  it  proved  to  be  worth 
the  while  merely  as  a  factor  in  the  general  architectural 
effect  and  the  pleasantness  of  the  illumination. 

Many  of  the  fixtures  described  are  of  a  compromise 
type  in  which  the  advantage  of  a  brilliant  upward 
reflector  is  obtained  without  the  violent  contrast  of  a 
heavy  opaque  bowl.  If  properly  proportioned,  fixtures 
of  this  sort  are  softer  in  effect  without  losing  heavily  in 
the  efficiency  of  the  upward  reflection.  In  one  of  the 
installations  noted  cai-eful  tests  were  made  to  determine 
the  loss  of  light  from  dust  and  dirt  in  a  designed 
indirect  fi.xture.  It  apparently  proved  to  be  about  10 
per  cent  a  month,  so  that  by  cleaning  regularly  every 
two  months  an  over-all  efficiency  of  80  per  cent  in  the 
equipment  was  practicable.  It  is  interesting  to  note 
that  the  intensities  in  this  particular  oflice-lighting  task 
were  pushed  up  to  above  10  foot-candles,  and  that  this 
was  done  without  undue  expenditure  of  energ>\ 

Still  another  example  of  effective  lighting  was  in 
a  second  office  building  in  which  again  the  luminous- 
bowl  type  of  indirect  units  was  installed,  the  particular 
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form  selected  utilizing  about  12  per  cent  of  the  light  for 
the  luminous  bowl  and  turning  the  rest  upward.  Here 
too  the  plane  of  illumination  was  carried  high  to  an 
average  of  from  8  foot-candles  to  14  foot-candles  at  the 
level  of  the  desks. 

Such  installations  as  these  carry  out  the  conclusion 
which  recent  work  on  the  technique  of  illumination  has 
abundantly  enforced — that  on  the  whole  workers  have 
been  trying  to  do  their  tasks  with  too  little  light,  not 
perhaps  too  little  for  technical  acuity  tests,  but  quite 
too  little  for  comfortable  and  easy  working  hour  after 
hour.  Today  it  is  rather  usual  to  find  great  spaces  in 
which  the  natural  light  is  comparatively  insignificant. 
In  these  the  necessities  for  artificial  illumination  carry 
with  them  a  call  for  such  lighting  as  will  produce  easy 
working  conditions,  not  for  an  hour  or  two  in  the  late 
afternoon,  but  during  most  of  the  day,  and  for  persons 
who  on  the  average  require  some  extra  light  by  reason 
of  vision  which  would  hardly  be  passed  as  normal  by  the 
oculist.  Under  such  circumstances  high  intensities  like 
those  indicated  in  the  paper  we  are  commenting  on 
become  necessary,  and  they  can  fortunately  be  obtained 
without  expense  in  the  least  forbidding. 


Some  Possible  Plant 
Economies 

IN  POWER  plants  the  limit  of  development  along  the 
lines  that  have  prevailed  in  the  past  twenty  years  is 
nearly  reached,  if  the  view  expressed  by  C.  F.  Hirsh- 
feld,  chief  of  the  research  department  of  the  Detroit 
Edison  Company,  in  a  paper  presented  before  the  Amer- 
ican Society  of  Mechanical  Engineers,  be  correct.  He 
referred  specifically  to  improvements  that  might  bring 
economies  comparable  to  those  that  the  steam  turbine 
and  the  stoker  have  made  possible.  By  utilizing  the 
highest  temperature  and  pressure  limits  permitted  by 
available  materials  and  introducing  all  the  possible 
heat-saving  devices  the  author  sees  the  possibility  of 
laying  down  a  plant  capable  of  developing  a  net 
kilowatt-hour  for  between  14,000  and  15,000  thermal 
units.  The  economics  of  the  situation,  based  on  fuel 
prices  that  may  reasonably  be  expected  in  the  immediate 
future,  are  such  that  he  does  not  expect  to  see  the 
figure  reduced  below  16,000  or  17,000  in  the  near 
future. 

The  study  is  interesting  because  of  the  future  pos- 
sibilities it  indicates,  but  even  more  for  the  light  it 
throws  on  our  present  development.  A  few  large  plants 
are  producing  a  net  kilowatt-hour  on  less  than  20,000 
thermal  units,  but  the  number  that  are  not  approxi- 
mating this  figure  is  a  staggering  indication  of  the 
distance  we  have  fallen  short  of  utilizing  effectively 
the  developments  we  have  already  made.  Only  the 
largest  plants  can  hope  to  reach  the  highest  efficiency, 
and  very  many  plants,  if  not  the  majority,  may  not  be 
able  to  reach  the  figure  of  20,000  thermal  units  because 
of  the  limits  established  by  the  volume  of  production. 
The  majority,  however,  can  approach  much  nearer  this 
limit  than  they  are  now  doing.  One  method  of  doing 
this  may  be  through  intelligent  reconstruction  to  elimi- 
nate intolerable  operating  conditions  or  inefl[icient 
equipment  now  eating  up  its  cost  in  excess  fuel.  In 
more  cases  undoubtedly  the  less  complicated  method  of 
getting  rid  of  careless  faults  of  operation  will  serve. 
Leaky  drains,  dirty  boilers,  improper  practices  in 
burning  fuel  and  careless  or  slipshod  maintenance 
method.s  are  as  much  responsible  for  failure  to  obtain 


the  economies  possible  with  available  equipment  as  any 
other  factor,  unless  it  be  plain,  downright  ignorance, 
which  is  little  less  than  criminal. 


Industrial  Tractors  from  a 
Large  User's  Viewpoint 

THE  report  presented  in  this  issue  by  John  Causland 
on  the  pi-actical  costs  of  industrial  tractor  in  mov- 
ing material  should  be  of  interest  to  all  users,  prospec- 
tive or  otherwise,  since  it  comes  from  the  hand  of  a 
man  who  has  probably  as  many  under  his  general 
supervision  as  any  one  in  this  country.  The  last  few 
years  have  disclosed  the  large  importance  of  tractors 
in  handling  material  about  buildings  where  it  is  manu- 
factured or  stored.  The  old  industrial  railway  with 
small  skips  pushed  by  men  is  rapidly  passing  out  of 
use.  The  industrial  railway  itself  is  tending  to  dis- 
appear and  to  be  replaced  by  the  tractor,  which  gets 
around  almost  anywhere,  can  haul  a  capacious  group  of 
trailers  and  saves  the  labor  of  many  men.  We  have 
heard  some  strong  statements  on  this  point  already,  but 
Mr.  Causland's  citation  of  an  instance  where  one  tractor 
has  done  the  work  of  forty  men  is  quite  the  most  strik- 
ing that  has  yet  come  under  our  notice. 

Men.  of  course,  are  required  for  loading  and  unload- 
ing, but  for  all  that  the  saving  of  labor  comes  to  a  very 
large  sum,  in  one  instance  rising  to  more  than  85  per 
cent  and  frequently  being  from  one-third  to  one-half  the 
cost.  Experience  shows  that  there  is  a  considerable 
difference  between  tractors,  and  it  pays  to  purchase  a 
substantial  and  thoroughly  well-made  machine.  The 
main  point  is  to  get  a  tractor  that  is  rugged  and  pretty 
nearly  foolproof.  It  must  be  handled  at  times  by  un- 
skilled men,  and  its  electrical  parts  must  be  so  arranged 
that  the  machine  can  be  readily  run  without  much  or 
any  technical  knowledge.  Of  course,  the  storage  battery 
is  the  vital  part  of  the  whole  equipment,  and  experi- 
ence is  showing  that  the  storage  battery  as  made 
today,  while  by  no  means  perfect,  has  still  been  devel- 
oped into  a  very  reliable  piece  of  apparatus.  Both  the 
lead  and  the  nickel-iron  batteries  are  in  wide  use  and 
have  proved  thoroughly  successful.  In  either  type  the 
essential  point  is  to  keep  close  track  of  operations  and 
see  that  the  battery  is  properly  treated  and  gets  its 
rations  regularly.  The  depreciation  of  both  tractors 
and  battery  from  rough  usage  often  amounts  to  a  con- 
siderable figure,  but  nevertheless  the  net  result  of  their 
use  is  the  saving  of  a  large  sum  compared  with  the 
investment  or  with  the  competitive  cost  of  hand  haulage. 


A  Little  Matter 
of  a  Word 

YEARS  ago,  before  central-station-tompany  men  had 
begun  to  think  commercially,  the  habit  was  devel- 
oped of  speaking  of  the  customer  as  a  "consumer." 
The  word  has  stuck  in  the  electrical  man's  vocabulary, 
and  yet  it  was  not  a  good  word  for  general  adoption.  It 
is  too  impersonal.  People  are  people,  not  things,  and 
the  use  of  a  term  that  classifies  them  as  mere  puppets 
is  always  offensive.  The  trainman  who  treats  his  pas- 
sengers as  if  they  were  no  more  than  "fares"  incurs 
unpopularity.  The  lighting  company  employee  who 
calls  the  man  who  pays  the  bill  a  "consumer"  is  doing 
the  same  bad  thing.  Purchasers  of  transportation  and 
purchasers  of  electricity  are  valued  customers  of  a 
utility,  both  of  them,  and,  being  human,  both  are  pleased 
when  they  receive  a  little  public  recognition  of  the  fact. 
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The  Practical  Achievements  of  the 
Unemploynient  Conference 

A  Crystallized  Review  of  Its  Recommendations  and  the  Two  Great  Economic   Background 

Problems  Which  the  Conference  Has  Unveiled — The  Need  for  Labor 

Statistics  and  Labor  Load  Dispatching 

By  EARL  E.  WHITEHORNE 


NOW  that  the  unemployment  conference  has 
done  its  work  in  Washington  and  gone  its 
way  and  a  week  has  passed  in  which  to 
think  about  it,  the  question  of  results  and 
responsibility  comes  uppermost.  What  did  the  confer- 
ence accomplish?  What  is  to  be  done  about  it  next? 
The  world  today  is  distraught  by  economic  phenom- 
ena of  the  most  unusual  kind.  Germany,  supposedly 
bled  weak  from  war,  ruined  by  the  prostration 
of  its  industry  and  commerce  and  bankrupt  in 
face  of  its  vanishing  currency  values,  to  appear- 
ances is  busy  and  prospering.  America,  with 
one-half  the  world's  gold  in  its  vaults  and  credi- 
tor to  almost  every  nation  by  fabulous  amounts,  is 
beset  by  hard  times  and  the  pressing 
need  for  relieving  its  unemployed, 
variously  totaled  from  3,500,000  to 
5,750,000.  And  these  figures  are 
not  to  be  thought  of  as  statistics 
only,  for  they  represent  the  lives  and 
sufferings  of  men,  women  and 
children. 

Therefore  President  Hard- 
ing summoned  to  Washington 
a  body  of  the  men  and  women 
best  qualified  by  position  and 
experience  to  devise  and 
recommend  the  way  to  prompt 
and  permanent  solution  of 
this  problem  of  non-employ- 
ment and  the  perpetual  men- 
ace which  it  brings.  In  other  words,  the  people  of  the 
United  States,  through  their  executive,  called  this  con- 
ference under  the  leadership  of  Secretary  of  Commerce 
Herbert  Hoover  to  decide  what  should  be  done  and  to 
direct  what  agencies  should  initiate  and  carry  on  the 
measures  for  readjustment.  This  action  carries  with  it 
the  nation's  acknowledgment  of  willingness  to  accept 
the  decisions  and  follow  the  direction  of  the  conference, 
to  be  satisfied  for  the  emergency  with  its  judgment, 
and  without  further  argument  or  conversation  to  pro- 
ceed to  the  application  of  the  remedies  recommended. 
The  various  committees  of  the  conference  suggested 
many  possible  directions  in  which  immediate  relief  can 
be  sought  and  provided.  They  pointed  out  the  larger 
economic  principles  and  policies  which  when  adopted 
and  applied  will  permanently  establish  and  maintain  a 
better  balance  in  the  labor  market.  These  reports  have 
■been  published  in  detail  in  the  daily  press,  but  in  brief 
they  recommend  for  permanent  relief  the  following 
measures  of  economic  readjustment: 

1.  That  railway  rates  be  rescheduletl  to  a  fairer  balance 
with  the  relative  values  of  commoditie.s. 

2.  That  the  working  out  of  the  present  problem  of  taxn- 


SECRETARV    HOOVER,    THE   GUIDE    AND    INS-PIRATION 
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tion  be  speedily  completed  in  a  bill  that  will  reduce  the  tax 
burden. 

3.  That  tariff  legislation  be  promptly  and  definitely 
settled. 

4.  That  the  financial  relationship  between  the  railways 
and  the  government  be  speedily  adjusted. 

5.  That  world  armaments  be  limited. 

6.  That  steps  be  taken  to  minimize  the  fluctuations  in 
foreign  exchange. 

7.  That  in  all  fields  of  industry  and  occupation 
effort  should  be  made  to  speed  the  proportion- 
ate balancing  of  the  inequalities  in  depletion. 

8.  That  definite  programs  of  action  be  formed 
to  eliminate  waste  and  regulate  employment  in 
seasonal    and   intermittent   industries. 

For  the  immediate  emergency  relief  it  was 
suggested  by  the  conference: 

1.  That  emergency  committees  and 
employment  agencies  be  established  in 
every  city  under  the  direction  of  the 
mayor. 

2.  That  statistics  on  the  number  and 
condition  of  the  local  unem- 
ployed be  published  daily  in  each 
city  to  impress  upon  the  people 
their  responsibility. 

3.  That  private  homes,  hotels, 
offices,  etc.,  do  all  contemplated 
repairs  and  improvements  at 
once. 

4.  That  municipalities  expand 
their  school,  street,  sewage,  re- 
pair and  public  buildings  work 
to  fullest  volume  under  existing 
circumstances,     since     the     sale 

this    year   of    the    largest    amount    of   municipal    bonds    in 
history  shows  that  much  is  possible  along  this  line. 

5.  That  federal  authorities  should  expedite  construction 
of  public  buildings  and  public  works  covered  by  existing 
appropriations. 

6.  That  congressional  and  state  appropriations  for  roads 
be  made  immediately  available. 

7.  That  the  present  need  for  construction,  estimated  at 
more  than  a  million  homes,  with  a  shortage  in  all  build- 
ings totaling  from  ten  to  twenty  billion  dollars,  be  met  by 
co-operative  action  of  federal,  state  and  municipal  govern- 
ments to  determine  facts,  discover  causes  and  organize 
community  action  to  secure  readjustments. 

8.  That  manufacturers  endeavor  to  employ  more  men  by 
part-time  work,  rotation  of  jobs,  production  for  stock,  plant 
construction  and  repairs,  shorter  working  days  and  shorter 
working  weeks. 

9.  That  public  utilities  of  all  classes  be  urg^ed  to  advance 
their  programs  for  construction  and  repair. 

10.  That  mines  be  urged  to  increase  output  and  establish 
a  larger  stock  reserve  and  that  railways  be  asked  to  accu- 
mulate larger  reserves  of  coal  along  their  lines. 

11.  That  appropriations  ho  made  to  increase  employment 
on  reclamation  projects  no  wunder  way  or  proposed. 

12.  That  American  shipowners  give  preference  to  Ameri- 
can seamen,  that  usual  periodic  overhauling  of  ships  be 
done  at  once,  that  Shipping  Board  vessels  to  be  broken  up 
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be  dismantled  now,  and  that  idle  shipyards  enRage  in  other 
lines  of  industry. 

13.  That  an  appeal  be  made  to  all  business  men  tempo- 
business  practice  to  lower  prices  and  encourage  buying. 

14.  That  a  broad  appeal  be  made  to  the  public  to  buy  now 
and  stock  up  with  general  commodities  and  equipment  in 
order  to  increase  the  demand  for  labor  in  the  factories,  in 
the  warehouses  and  stores  and  on  the  common  carriers. 

Such  are  the  definite  results  of  the  conference  itself, 
and  if  the  people  of  America  stand  to  their  responsibil- 
ity the  emergency  will  be  relieved. 

But  beyond  all  that,  the  conference  has  focused  the 
attention  of  the  country  on  a  great  fundamental  prob- 
lem. It  has  set  men  to  thinking  more  broadly  about 
labor  as  a  national  resource  and  a  universal  responsi- 
bility. And  in  the  course  of  this  thinking  certain  facts 
have  begun  to  stand  out  clearly  in  the  light  of  reason 
that  before  have  been  both  buried  and  ignored. 

Labor  Statistics  Needed 

The  first  consideration  which  the  conference  has 
uncovered  is  the  fact  that  in  this  country  thei-e  are  no 
reliable  statistics  on  the  condition  or  location  of  labor. 
We  may  know  the  cotton  crop  from  month  to  month 
within  ten  thousand  bales.  We  may  report  our  grain 
and  live-stock  crops,  our  metal  and  our  mineral  produc- 
tion with  embracing  accuracy.  But  our  labor — an 
element  in  every  crop  that  we  produce,  a  basic  factor 
in  every  industry,  whose  welfare  and  employment  is 
a  matter  vital  to  our  economic  health — we  know  nothing 
of  in  the  broad  sense.  We  know  neither  how  much 
labor  is  at  work  nor  what  it  is  doing,  nor  how  much  idle 
labor  is  available,  where  it  is  nor  what  it  best  can  do. 

Therefore,  when  the  present  emergency  arose  and 
the  country  asked  how  many  unemployed  there  were,  the 
present  sources  of  too  limited  information  made  a  wild 
guess  and  announced  the  figure  as  5,750,000  idle  men. 
The  counti-y  was  shocked  and  many  classes  of  trade 
were  badly  aff'ected.  The  President's  conference  ana- 
lyzed the  situation  and  soon  found  the  probable  figure 
to  be  3,750,000,  of  whom  1,500,000  are  normally  unem- 
ployed, leaving  something  over  2,000,000  as  the  emer- 
gency unemployed.  Secretary  Hoover  has  announced 
that  only  from  10  to  20  per  cent  of  the  really  idle, 
numbering  375,000  to  750,000,  are  found  to  be  actually 
in  danger  of  suffering.  The  point  in  mind  is  that  the 
nation  has  been  thinking,  planning  and  too  often,  un- 
fortunately, struggling  with  labor  in  the  dark.  Neither 
labor  nor  capital,  the  worker  or  the  employer,  has  ever 
known  how  much  labor  there  was  or  how  it  was  dis- 
tributed. No  wonder  that  it  has  been  inefficiently 
utilized  and  that  no  common  opinion  has  ever  been 
reached  as  to  its  value  and  its  price. 

The  second  consideration  pictured  on  the  background 
of  the  conference  is  no  less  shocking.  It  is  the  fact 
that  in  this  country — and  all  others — we  have  left  our 
greatest  natural  resource,  which  is  labor,  absolutely 
unorganized,  unregulated  and  abandoned  to  the  un- 
guided  currents  of  the  wabbling  tides  of  agricultural 
and  industrial  demand.  We  say  that  labor  is  already 
organized  and  regulated,  but  its  present  organization  is 
social  or  anti-social  in  its  influences — class  against 
class.  It  is  not  organized  in  any  broad  economic  plan 
that  co-ordinates  the  powers  and  the  needs  of  labor 
with  the  needs  and  powers  of  industry, 
and  have  begun  to  think  these  thoughts  will  perhaps 
prove  to  be  the  greatest  practical  achievement  of  the 
unemployment  conference. 


Look  it  in  the  face  and  we  know  that  labor  in  the 
mass  is  the  greatest  of  all  national  resources.  It  can- 
not be  left  to  wander  over  the  earth,  seeking  the 
demands  of  industry  in  chance  ways,  without  the 
grossest  waste.  It  is  more  valuable  by  many  times 
than  water  in  the  streams  and  timber  in  the  forest,  but 
we  conserve  the  water  and  the  wood  and  cast  out  our 
man  power  a  prey  to  seasonal  demands  and  intermittent 
markets  without  the  slightest  effort  made  to  harmonize 
harvest  season,  construction  operations,  factory  fluctua- 
tions and  other  labor  market  trends. 

The  trouble  has  been  that  no  one  accepts  responsi- 
bility for  labor.  Call  it  industrial  man  power  and 
responsibility  falls  naturally  in  two  directions.  The 
government  is  responsible  for  man  power,  as  it  is  for 
other  natural  resources.  Industry  should  be  respon- 
sible— each  industry — in  just  the  same  degree  to  which 
it  is  permitted  to  absorb  its  portion  of  this  resource. 
And  when  we  recognize  and  apply  and  operate  under 
that  responsibility  as  a  nation,  we  will  have  begun 
permanently  to  solve  the  economic  problem  of  labor. 

The  Way  Can  Be  Found 

The  responsibility  of  the  government,  as  the  unem- 
ployment conference  quickly  decided,  must  be  expressed 
through  the  mayor  of  every  city.  For  idle  men  con- 
gregate only  in  cities.  The  mayor  must  be  responsible 
for  reporting  a  waste  of  the  labor  resource  and  aid  in 
directing  it  to  other  markets. 

The  responsibility  of  industry  can  be  expressed  as 
simply.  When  a  factory  employs  a  number  of  men  it 
automatically  absorbs  a  certain  measure  of  the  labor 
resource  and  should  become  responsible  for  it  to  the 
nation.  If  a  factory  is  prepared  to  utilize  and  maintain 
a  labor  force  of  1,000  men,  it  is  entitled  to  absorb  our 
man-power  resource  to  that  extent.  But  it  is  not  eco- 
nomically right  that  this  factory  should  intermittently 
absorb  2,000  men  and  cast  1,000  of  them  out  again 
when  the  rush  work  is  done.  That  universal  practice  on 
the  part  of  industry  plus  the  demoralizing  effect  of 
seasonal  occupation  is  to  a  large  degree  responsible  for 
our  present  predicament.  It  has  resulted  in  such  con- 
ditions as  exist  in  the  extreme  in  the  coal  fields,  where 
men  receive  a  wage  of  $12  a  day  or  more  but  are 
working  this  year  about  161  days. 

The  way  can  and  will  evpntually  be  found  to  solve 
this  problem  in  an  economic  manner  that  will  protect 
our  national  resource  of  industrial  man  power  and  main- 
tain the  price  of  labor  on  the  basis  of  its  worth. 
Seasonal  occupations  we  will  always  have,  for  the  crops 
must  be  harvested  as  they  mature.  But  intermittent 
non-seasonal  occupations  such  as  construction,  reclama- 
tion, public  works  and  general  repair  and  maintenance 
can  be  so  regulated  that  they  will  not  pile  up  upon  the 
peak  of  harvest  time,  but  be  distributed  across  the 
valley  of  the  labor  curve.  Each  factor>"  can  be  made 
responsible  for  the  even  maintenance  of  the  fragment 
of  the  labor  resource  which  it  absorbs.  A  national  law 
compelling  the  payment  of  a  maintenance  wage  for  a 
fixed  re-employment  period  when  labor  is  laid  off, 
except  for  cause,  might  regulate  this  automatically.  But 
time  and  the  evolution  of  constructive  thought  with 
practical   experiment   will   tell. 

The  problem  rests  today  on  the  American  business 
man  and  on  the  government  which  he  elects.  We  need 
laVior  statistics.  We  need  a  national  labor  load  dis- 
patcher.    The  fact  that  men  and  women,  employer  and 
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Remodeling  Plant  to  Increase  Rating 


Crib  Dam  Replaced  by  Concrete,  Old  Watenvheels  Supplanted  by  Modern 
Units,  Antiquated  Drive  Eliminated  and  Penstocks  Renovated — Quadrupled 
Rating  Permits  Low  Energy  Rate  with   Fair  Return  on  Investment 

By  PHIFER  SMITH 

Chief  Engineer  Bangor  (Me.)  Railway  &  Electric  Campany 


a 


(Me.) 


^PERATING  companies  which  are  handicapped 
by  inadequate  plants  built  a  long  time  ago 
could  probably  in  numerous  cases  benefit  as 
much  by  rehabilitating  them  as  the  Bangor 
Railway  &  Electric  Company  has  done  by 
remodeling  its  Veazie  plant  in  the  manner  described  in 
this  article.  Although  all  condition.s  are  never  the  same 
in  any  two  plants,  it  is  quite  possible  that  the  method 
by  which  the  Veazie  plant  was  brought  up  to  the 
required  standard  may  suggest  ways  in  which  other 
companies  can  accomplish  a  similar  object. 

The  Veazie  plant,  which  was  one  of  the  early  hydro- 
electric stations  of  this  country,  is  on  the  Penobscot 
River  about  3  miles  (4.8  km.)  above  Bangor.  The  orig- 
inal installation  consisted  of  fifteen  vertical  water- 
wheels,  using  crown  gears  and  rope  or  belt  drive  for 
driving  a  horizontal  shaft,  from  which  an  output  of 
about  1,.500  kw.  was  obtained  under  the  most  favorable 
water  conditions  through  the  direct  connection  of  four 
horizontal  generators  and  the  belt-driving  of  two  rail- 
way generators.  The  original  dam  was  of  timber  crib 
construction,  the  head  upon  the  wheels  being  about  14.5 
ft.  (4.3  m.)  average.  Wooden  penstocks  conveyed  the 
water  from  a  short  forebay  on  one  side  of  the  plant 
to  the  wheels.  Four  6,600-volt,  three-phase  generators 
composed  the  directly-connected  units. 

The  first  step  in  reconstructing  the  plant  was  taken 
in  1912  when  the  old  timber  dam  was  replaced  by  a 
reinforced-concrete  rollway  .570  ft.  '17  m.)  long.  A 
maximum  head  of  16  ft.  '4.8  m.)  was  produced,  but 
the  average  head  at  the  time  of  the  dam  reconstruction 
varied  between   this  and    10  ft.    '3  m.)    on  account  of 


differences  in  the  rock  elevation  at  the  outlets  of  the 
tailraces  of  the  individual  penstocks  and  of  variations 
in  the  river  stages.  The  spillway  crest  of  the  new  dam 
was  equipped  with  flashboards  3.5  ft.  (1  m.)  high 
which  can  be  raised  by  means  of  a  motor-operated 
cableway  when  several  feet  of  water  is  spilling  over  the 
dam.  At  the  downstream  end  of  the  forebay  is  an 
auxiliary  spillway  containing  two  Tainter  gates. 

First  Modifications 

Soon  after  the  construction  of  the  new  dam  a  675-kva. 
vertical  direct-connected  waterwheel  and  generator  was 
installed  in  the  fifteenth  flume,  replacing  the  old  geared 
wheel.  In  1918  a  600-kva.  similar  unit  was  placed  in 
the  first  flume,  and  three  more  vertical  wheels  were 
installed  in  1919  in  place  of  the  old  ones.  These  new 
wheels  were  rated  at  445  hp.  each  at  16-ft.  (4.8-m.) 
head. 

On  account  of  the  slow  delivery  of  vertical  gene- 
rators during  the  war  these  waterwheels  were  connected 
by  crown  gears  to  two  of  the  old  line-shaft  generators. 
In  1920  construction  work  was  begun  on  the  remain- 
ing ten  flumes,  the  work  covering  the  installation  of 
vertical  direct-connected  generators  and  waterwheels. 
The  revised  generator  and  wheel  layout  is  therefore: 
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280         240  200 

No.  of  Days  below  given  Discharge 

DURATION  CURVE  OK  PENOBSCOT  RIVEE  AT  VEA7.IE  DAM 

On  account  of  the  crowded  condition  of  the  pen- 
stocks, however,  the  capacity  of  the  first  and  fif- 
teenth units  will  total  only  950  kw.  under  14.5-ft. 
(4.3-m.)  head,  and  that  of  units  2  to  14  inclusive  will 
total  3,250  kw.,  making  the  total  available  capacity  with 
the  completion  of  the  fifteen  vertical  units  equal  to 
4,200  kw. 

About  the  same  time  an  extended  study  of  the  unde- 
veloped power  possibilities  at  the  Veazie  dam  was  made 
for  the  Bangor  company  by  the  P^argo  Engineering 
Company,  Jackson,  Mich.  In  studying  the  Penobscot 
River,  which  has  a  drainage  area  above  the  Veazie  dam 
of  7,700  sq.miles  (19,700  sq.km.),  it  was  decided  that  the 

ESTIMATED  COST  OF  PROPOSED  ADDITION  TO  THE  VEAZIE 
POWER  PLANT  TO  UTILIZE  2,000  CU.FT.  PER  SECOND 

Construction  plant  and  supplies $  I  2.000 

Cofferdam  and  pumping .- 7,000 

Rock  excavation.  2,620  cu.yd.,  at  $5 13,100 

r'oncrete,  including  form  work,  reinforcing  and  stripping.  1,500  cu.yd. 

at  $28 42,000 

Power  house,  144,000  cu.ft.,  at  26  cents   57,440 

Intal<e  steel,  1,140  sq.ft.,  at  50  cents  per  square  foot  and  9  cents  per 

pound 5, 1 30 

Hand  crane,  10  tons 2.500 

Turbines,  four  units,  vertical,  single-runner  type,  complete  with  govern- 
or installed 66.000 

Generators,  four  650-kva.  vertical,  direct-connected,  complete  with 

exciters 74,000 

Switchboard  installed 3,000 

Oil  switch 2,300 

Transformers,  three  600-kv«.  (25  per  cent  overload!,  oil-cooled,  outdoor 

type,  including  structural  unit  and  foundation,  installed 1 4,300 

Lightning  arresters,  installed 2,500 

.Station  wiring  and  miscellaneous  electrical 1 1 .000 

Engineering  superintendence,  resident  engineer,  miscellaneous  expenses  1 9,000 

Contingencies 14,730 

Total $326,000 


ANALYSIS  OF  ESTIMATED  RETURN  ON  INVESTMENT 
(VEAZIE  HYDRO-ELECTRIC  PLANT) 

I.  Cost  of  in.Htallation: 

Renovation  of  tliirteen  penstoclu  and  four  additional  uniu.  $693,000 

II.  Annual  charges: 

1 .  Maintenance  (operation,  maintenance  of  dam,  labor  cleat.iziC 

racks,  etc.) $1  l.OOC 

2.  Depreciation; 

Foundations,  buildings,  and  appurtenances.  Take  fifty 
years'  annual  amortization ,  including  6  per  cent  intere^t. .  1 .030 

Machinery.     Take  twenty-five  years'  annual  amortization. 

including  6  per  cent  interest 3,740 

3.  Taxes  and  insurance,  2  per  cent 1 2.4M 

4.  Intere-vtonbonds,  takenat  gpcrccnt 55.440 

5.  Amortization  (ninety-year  bonds^ 2. 1 50 

Total $«7.M0 

Selling  prices  at  which  various  rates  of  interest*  will  be  earned  on  the  capita! 
invested  in  excess  of  the  fixed  charges,  including  intere^t  on  bonds,  are  a»  follcm: 
Rate  of  Interest  on  Capital  Selling  Price  per  Kw.-Hr.  (Cent*) 

0  0  325 

10  0  582 

15  0  711 

20  0  839 

*  Ba.sed  on  relation  S  =  (Kr  +  E)  -i- O,  where  r  =  rate  of  intereEt.  A'  =  capital 
invested,  £.'  =  annual  expenses,  O  =  annual  output  and  S  =  selling  price  per 
kilowatt-hour. 

flowage  of  1916  was  representative  of  an  average  year. 
On  rare  occasions  the  minimum  flow  at  Veazie  has 
dropped  to  2,500  cu.ft.  or  3,000  cu.ft.  (70  cu.m.  or  84 
cu.m.)  per  second,  and  in  1905  to  as  low  as  2,130  cu.ft. 
( 60  cu.m.)  per  second.  At  the  present  stage  of  develop- 
ment, however,  the  capacity  of  the  river  so  much 
exceeds  the  capacity  of  the  plant  that  the  extreme 
minima  are  relatively  unimportant. 

The  power  output  for  1916  was  computed  in  detail 
for  plant  capacities  of  2,000  cu.ft.  to  10,000  cu.ft.  (56 
cu.m.  to  280  cu.m.)  per  second  in  steps  of  2,000  cu.ft, 
taking  into  account  the  varying  head  and  varying 
wheel  capacity.  As  a  conservative  over-all  efficiency  at 
the  high-tension  side  71  per  cent  wa.'?  assumed  and 
the  average  twenty-four-hour  power  was  computed  for 
ten-day  periods.  These  computations  furnished  the 
curves  shown  for  plant  capacities  of  2,000  cu.ft.  to 
10,000  cu.ft.  per  second  and  100  per  cent  load  factor, 
and  the  plotted  integration  of  these  curves  gave  the 
average  annual  kilowatt-hour  output  at  100  per  cent 
load  factor  for  various  plant  capacities  for  the  t\T>ical 
year  1916.  These  figures  were  computed  in  detail  and 
served  as  a  basis  for  comparison  with  the  average  from 
1902  to  1917  inclusive. 

From  the  duration  curve  of  an  average  year.  1902 
to  1917,  the  power  output  was  computed  by  taking  the 
output  proportionate  to  the  duration,  which  was  nearly 
equal  to  that  of  1916  for  various  plant  capacities.  anJ 
this  curve  was  also  plotted.  Below  a  discharge  of 
10,000  cu.ft.  per  second  this  curve  differs  very  little 
from  the  cun'e  for  1916. 

With  the  fifteen  existing  penstocks  carrj'ing  4,700 
cu.ft.  (131  cu.m.l  per  second,  the  output  at  100  per 
cent  load  factor  could  be  35,000,000  kw.-hr.  a  year,  and 
at  80  per  cent  load  factor  it  could  be  28,000,000  kw.-hr. 
The  utilizable  power  at  the  Veazie  dam  taken  at  100 
per  cent  load  factor  and  71  per  cent  average  over-all 
efficiency  is  given  in  the  following  table,  taken  from  the 
Fargo  investigation: 


rage'ycar. 


12,000      IVOO 
in   C.FS 


6000        MOO      HOOO 
Plont   Copc^cify 

REL.\TION  OF  OUTPUT  TO  PLANT  CAPACTTi'  BASED  ON  AVERAGE 
MAXIMl'M   AND  MINIMl'M  FLOW 


PUint  Capacity 
10.000  c.f.-. 
( 9.200  kw.> 
20.000  c.f.s. 
1 18.300  kw.) 
6.700  c  f.s. 
I6,000kw.> 

10,000  c  f.s 


Output  at  1 00  per  Cent 

I  o.id  Factor.  Kw.-Hr. 

60.950.000 
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Although  the  limit  of  firm  power  is  reached  at  a  lower 
plant  capacity  than  that  given  in  the  preceding  table, 
6,700  cu.ft.  U87  cu.m.)  per  second  being  7.41  per  cent 
■above  the  limit,  it  was  decided  that  the  plant  could 
be  economically  developed  to  utilize  this  flow,  since  the 
forebay  has  a  cross-sectional  area  at  its  entrance  of 
1,835  sq.ft.  (169  sq.m.)  and  could  easily  allow  an  aver- 
age velocity  of  3.65  ft.  (1  m.)  per  second.  The 
flow  of  6,700  cu.ft.  (187  cu.m.)  per  second  is  2,000 
cu.ft.  (56  cu.m.)  per  second  more  than  the  fifteen  pen- 
.stocks    could   carry    satisfactorily,    but    this    additional 


The  river  capacity  is  much  larger  than  the  plant 
capacity.  From  the  curves  shown  it  appears  that  the 
available  energy  output  is  86,210,000  kw.-hr.  for  a  plant 
capacity  of  20,000  cu.ft.  (560  cu.m.)  per  second,  but 
this  requires  a  large  amount  of  stand-by  power. 
Although  15,000  cu.ft.  (420  cu.m.)  per  second  plant 
capacity  would  be  8,300  cu.ft.  (232  cu.m.)  per  second 
lai-ger  than  the  proposed  utilizable  capacity  of  the 
present  forebay,  such  an  addition  would  present  con- 
siderable difficulty  of  proper  arrangement.  The  maxi- 
mum floods,  estimated  at   125,000  cu.ft.    (3,500  cu.m.) 
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PLANT  CAPACITi'  THAT  WOVIJ)  BE  AVAILABLE  AT  DIFFERENT  TIMES  OF   YEIAR  BASED  ON    1916   HYDROGRAPH   AND    HEAD  CURVE  OF 

PENOBSCOT  RIVER  AT  VBAZIE  DAM 


Amount  could  be  discharged  through  the  Tainter  gates, 
to  which  reference  was  made  previously,  and  four 
generating  units  with  a  capacity  of  .500  cu.ft.  (14  cu.m.) 
per  second  each  installed  below  them.  Such  an  arrange- 
ment would  permit  utilizing  the  forebay  without  ex- 
cessive velocities  of  approach. 

New  Units  Will  Have  Capacity  of  1,800  Kw. 

The  four  new  units  would  have  a  capacity  of  1.800 
kw.,  and  the  total  plant  capacity  would  be  raised  to 
6,000  kw.,  giving  an  average  annual  power  output  at 
100  per  cent  load  factor  and  71  per  cent  efficiency  on 
the  high-tension  side  of  46,500,000  kw.-hr.  The  load 
factor  on  the  Bangor  Railway  &  Electric  Company's 
system  i.s  over  80  per  cent,  so  that  it  may  be  assumed 
the  Fargo  investigation  shows  37,200.000  kw.-hr.  of 
-  this  output  to  be  salable  power. 


per  second,  have  to  be  considered  and  the  spillway 
capacity  preserved.  The  provision  of  a  new  tailrace  for 
the  present  fifteen  penstocks  on  the  land  end  would  be 
essential  and  the  forebay  would  have  to  be  increased 
in  depth,  with  other  changes  or  new  construction. 

The  renovation  of  the  fifteen  penstocks  and  the  addi- 
tion of  2,000  cu.ft.  (56  cu.m.)  per  second  plant  capacity 
at  the  downstream  end  of  the  forebay,  bringing  the 
total  plant  capacity  to  6,700  cu.ft.  (187  cu.m.)  per 
second,  will  yield  an  average  annual  increase  in  output 
of  27,000,000  kw.-hr.  The  estimated  cost  of  the  remain- 
ing penstocks  renovation  in  1920  was  $298,000.  and  that 
of  the  addition  of  2,000  cu.ft.  per  second  was  $326,000. 
The  expected  returns  on  this  investment  are  given  in 
the  accompanying  table. 

From  the  foregoing  the  Fargo  company  reached  the 
conclusion   that   if  the  load   factor  of  80  per  cent  can 
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be  maintained,  a  selling  price  of  7  mills  figured  at  the 
high-tension  terminals  of  the  generating  station  would 
yield  an  attractive  return  on  the  capital  invested  over 
and  above  8  per  cent  interest  on  bonds  and  all  other 
fixed  charges,  including  amortization  of  bonds.  The 
increase  of  plant  capacity  to  6,700  cu.ft.  per  second  was 
therefore   determined   to   be   a   proper    investment. 


GENERATOR  KOO.M   OF  PLANT  AFTER  REHABILITATION 

Other  improvements  at  Veazie  lately  effected  include 
a  rearrangement  of  the  switchboard,  the  installation 
of  all  6,600-volt  switches  in  brick  cells,  the  provision 
of  a  concrete  floor  in  the  generating  room,  and  the  com- 
plete dismantling  of  about  1,200  hp.  in  obsolete  steam 
reserve.  No  plans  have  been  made  relative  to  a  modern 
steam  reserve,  as  this  plant  is  tied  in  with  the  com- 
pany's stations  at  Ellsworth,  on  the  Union  River,  and 
at  Milford,  on  the  Penobscot.  The  hydraulic  condi- 
tions on  the  two  rivers  are  so  different  that  a  spare 
waterwheel  unit  at  Ellsworth  answers  much  the  same 
purpose  as  a  steam  reserve.  The  Veazie  plant  is  a 
central  power-distributing  point,  energy  being  received 
from  Ellsworth  at  50,000  volts  through  a  5.000-kva. 
transformer  bank  installed  outdoors.  This  outdoor  sub- 
station was  built  in  early  1920.  at  the  time  the  capacity 
of  the  Ellsworth  station  was  increased  from  2,200  kw. 
to  4,700  kw. 

The  Fargo  Engineering  Company  was  the  consulting 
engineering  firm  on  the  hydraulic  portion  of  the 
work  described  above.  The  actual  construction  has  been 
carried  on  by  the  engineering  department  of  the  Bangor 
and  affiliated  companies.  This  department  also  handled 
the  electrical  design  and  construction  work  for  the 
Veazie  and  Ellsworth  improvements. 


Shock-Registing  Test  of  Air-Gap 
Type  Bushing 

A  SERIES  of  impact  investigations  have  been  car- 
ried out  on  a  bushing  developed  recently  for  use 
in  the  naval  service  for  radio-telegraphic  purposes,  as 
shown  in  the  accompanying  photograph.  This  insu- 
lator is  a  radical  departure  from  other  insulators  of 
the  bushing  type  in  that  the  stresses  between  the 
central  conducting  rod  and  grounded  securing  flange 
are  through  a  dielectric  of  air.  The  wall  is  approxi- 
mately 1  in.  in  thickness.  The  impact  was  delivered 
to  the  insulator  by  a  pendulum  arranged  with  a  43-lb. 
sphere  approximately  8  in.  in  diameter  suspended  in  a 
direct  line  with  the  center  of  the  insulator  from  a 
i-oller  bearing  secured  to  the  ceiling  of  a  room  12  ft. 

IMPACT    TESTS    ON    BUSHIXG 

Impact  Blow  Number                                   Results  of  Each  Blow  Upoo  Bu-'thins 
1  to  6     Cliipped  comigatioa^ 

7       Surface  crack 

8       Hole  I   5  ic. 

9       Hole  2  in.  I  3  in. 

10  Hole  2  Sin.  X  4  in. 

11  Hole  2  Sin.  I  4  in. 

12  Hole  2  Sin.  I  4  in. 

13 Hole  3      in.  I  4.5  in. 

14  Hole  3      in.  X  4  S  m. 

15  Hole  3  5  in.  X  4  75  in 

16  Hole  3  Sin.  X  4.75  in 

17  Fraclurc 

high.  Impact  was  delivered  at  a  centrally  located  point 
on  the  flat  ribbed  portion  of  the  insulator  by  releasing 
the  sphere  from  a  height  of  9i  ft.  The  photog^raph  at 
the  left  below  shows  the  condition  of  the  insulator  sur- 
face after  the  first  blow  of  410  foot-pounds  had  been  de- 
livered. A  surface  crack  developed  at  the  seventh  blow 
extending  from  the  top  side  of  the  middle  securing 
bolt  to  the  mashed  portion  of  the  insulator.  This  crack 
was  very  slight  and  did  not  extend  through  the  insu- 
lation to  the  inner  surface.  The  eighth  blow  broke 
a  hole  through  the  wall  of  the  insulator  approximately 
1.5  in.  in  diameter. 

The  insulator  top  was  carried  away  by  the  seven- 
teenth blow,  the  fracture  occurring  along  the  plane  of 
maximum  stress.  The  insulating  material  was  not 
pulled  away  from  the  securing  flange  when  the  insu- 
lator failed  mechanically.  A  general  summary  is  given 
in  the  accompanying  table  of  the  condition  of  the 
insulator  after  each  impact  blow.  The  foregoing  infor- 
mation was  furnished  by  George  Lewis,  engineer  of  the 
Electrose  Manufacturiii.tr  fonuianv.  Brooklyn,  N.  Y. 


PROGRESSIVE  CONDITION  OF  BUSHING  AFTER  BEING  SUBJECTED  TO  IMPACT  BLOWS  OF  410   FT.-LB. 
Lett — ^After  first   blow,   .-..rrugations  chipped.      Right — Condition  :ifi.r  tli.>  tU'..-ntli   Mow       Hu.-hitisr  was  fr:utm-,-,i 
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Tractors  Lower  Freight-Handling  Costs 

Comparison  with  Hand-Labor  Costs — Elements  Enter- 
ing Into  Costs  and  Methods  of  Securing  Basic  Data — 
Points  to  Be  Considered  in  the  Selection  of  Tractors 

By  JOHN  CAUSLAND 


INDUSTRIAL  tractors  offer  the  most  effective 
method  for  moving  material  in  warehouses,  rail- 
way terminals  and  shops,  industrial  plants  and  all 
similar  places.  A  tractor  will  easily  do  the  work 
of  from  five  to  twenty  men,  and  in  some  instances  it 
has  been  known  to  do  the  work  of  as  many  as  forty 
men.  Tractors  can  be  operated  to  the  best  advantage 
where  it  is  possible  to  make  up  long  trains  of  trailers 
and  then  will  readily  handle  many  times  heavier  loads 
than  the  normal  20-ton  capacity. 

Cost  of  Operation 

Based  on  the  experience  of  the  writer,  the  cost  of 
operation  of  a  tractor  is  figured,  on  an  average,  at 
about  $4  a  day.  including  depreciation  on  tractor,  bat- 
ter>'  and  tires,  interest  on  the  investment,  maintenance, 
charging,  etc.  A  four-wheel  tractor,  which  has  a  48- 
volt  battery,  will  run  approximately  15  miles  (24  km.) 
on  a  charge,  hauling  a  10-ton  load  in  one  direction  and 
returning  with  empty  trailers.  On  this  basis  the  cost 
per  ton-mile  for  operating  the  tractor  is  5  cents.  Since 
the  loaders  or  pilers  frequently  take  care  of  coupling 
and  uncoupling  the  trailers,  only  one  man  per  tractor 
is  required.  If  he  is  paid  $4  a  day,  the  total  cost  of 
moving  material  is  10  cents  per  ton-mile  (omitting  the 
cost  of  loading  and  unloading). 

The  three-wheel  tractor  is  a  lighter-weight  machine 
with  a  batteiy  of  smaller  capacity.  Since  it  does  not 
handle  as  much  load  per  trip,  the  cost  per  ton-mile 
is  necessarily  higher  than  for  the  four-wheel  tractor. 

For  the  sake  of  comparison  with  manual  handling 
of  material  we  can  take  an  operation  where  a  car  is 
being  loaded  with  soap  in  boxes  weighing  100  lb.  (45 
kg.)  each,  the  distance  from  the  warehouse  to  the  car 
being  300  ft.  (91  m.).  A  carload  of  such  material 
amounts  to  approximately  30,000  lb.    (13,600  kg.). 

Two  men  in  the  warehouse  can  pile  this  soap  on 
trailers  in  one  and  a  half  hours,  and  two  more  men  at 
the  car  can  pile  the  boxes  ready  for  shipment  in  the 
same  length  of  time.  The  tractor  can  readily  keep  the 
trailers  moving  between  the  warehouse  and  the  car  and 
still  have  time  for  other  work,  but  for  the  sake  of 
simplicity  its  entire  time  and  the  time  of  its  operator 
for  one  and  one-half  hours  is  charged  to  this  operation. 
Six  hours'  labor  for  the  two  piling  gangs  at  35  cents 
an  hour  makes  a  total  of  $2.10.  One  and  one-half  hours 
of  the  truck  operator's  time  at  40  cents  an  hour  is  60 
cents  more,  and  30  cents  for  the  tractor's  time  makes 
the  total  cost  of  loading  the  car  by  the  tractor-trailer 
method  $3,  or  20  cents  per  ton. 

Using  man  power  throughout,  the  same  two  piling 
gangs  will  be  required  and  in  addition  a  trucking  gang 
of  approximately  five  men.  This  is  estimated  on  a 
basis  of  three  minutes  per  round  trip  with  each  man 
handling  two  boxes  of  soap  per  trip.  Six  hours'  labor  for 
the  piling  gang  and  seven  and  one-half  hours'  labor 
for  the  trucking  gang  result,  a  total  of  thirteen  and  one- 


half  man-hours,  which  at  35  cents  an  hour  amounts  to 
a  total  labor  charge  of  $4.73,  or  311  cents  per  ton. 
Thus  the  saving  by  the  use  of  electrical  equipment  is 
11.5  cents  per  ton,  or  36.5  per  cent.  Actual  installa- 
tions show  savings  much  larger  than  this.  In  fact,  one 
user  in  Kansas  City  reports  an  advantage  of  over  85 
per  cent  in  favor  of  the  industrial  truck. 

At  one  freight  station  in  Chicago  a  four-wheel  trac- 
tor is  employed  for  the  icing  of  cars.  With  this  equip- 
ment nine  men  out  of  a  crew  of  eleven  have  been 
eliminated.  As  the  tractor  without  the  operator  costs 
about  as  much  to  operate  as  the  wages  paid  one  man, 
the  cost  of  icing  has  been  i-educed  to  one-fourth  what 
it  was  under  hand-labor  conditions. 

In  these  figures  the  depreciation  and  maintenance  of 
the  trailers  and  of  the  hand  trucks  have  been  neglected, 
since  these  two  figures  closely  balance  each  other  and 
would  not  affect  the  final  results. 

Cost  Records 

Records  of  the  cost  of  moving  material  are  important 
since  they  furnish  a  barometer  of  the  effectiveness  of 
the  handling  system.  The  simplest  method  for  figuring 
this  cost  is  to  maintain  records  of  all  handling  expenses 
and  of  the  tonnage  moved.  The  cost  per  ton  for  any 
given  period  is  then  very  easily  calculated.  In  some 
cases  the  costs  are  figured  on  a  basis  of  ton-miles,  but 
this  is  only  practicable  where  the  tractors  run  re- 
peatedly over  the  same  courses. 

In  figuring  costs  it  is  important  that  maintenance 
and  repair  charges  or  any  unusual  expenses  be  dis- 
tributed over  a  long  period  of  time  so  that  the  cost 
for  any  short  period  of  time  will  be  a  true  indication 
of  the  actual  expenses  of  handling  material  and  not  be 
affected  by  some  unusual  amount  of  maintenance  work 
which  was  done  during  that  period.  Cost  figures  should 
include  the  following  items: 

I.  Depreciation  on  (a)  tractor,  (b)  battery,  (c) 
tires,  (d)  charging  equipment,  (e)  trailers. 

II.  Interest  on  the  investment. 

III.  Maintenance  of  (a)  tractor  and  battei-y.  (b) 
charging  equipment,   (c)  trailers. 

IV.  Cost  of  charging  current. 

V.  Pay-roll  expense  for  (a)  charging  attendant,  (b) 
tractor  operator,   (c)   loading  gang. 

VI.  Salary  of  foreman. 

In  order  to  keep  records  of  the  tonnage  handled,  un- 
less weights  are  known,  floor  scales  of  the  dial-reading 
type  should  be  provided  and  placed  where  the  trains 
would  cross  them  in  making  regular  trips.  Each  trailer 
should  be  plainly  stenciled  with  its  tare  weight  in  order 
to  assist  in  ascertaining  the  net  weight  of  the  load. 
These  records  could  be  kept  by  the  scale  man,  who 
in  some  installations  could  also  check  the  shipments 
into  the  car. 

The  first  consideration  in  purchasing  a  tractor  is 
ruggedness.      No    matter    how    much    care    is    used    in 
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Tractors  Adaptable  to  Diversified  Conditions 


A — HauliiiK 
press.  Trallo 
as  shown. 

B — A  special  type  of  hopper  trailer  handling  refuse  being 
drawn  over  rough  roads  and  grades. 


th    dump 


C — Industrial    trucks    are    frequently    equipped 
bodies  or  oUier  auxiliary  equipment 

D — I-arKC    'express  type  "  irailirs  liauling  wheels  and  other 
miscellaneous  large  parts. 

E — Hauling  load  of  rims  on  balanced-type  trailers. 
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operating  industrial-tractor  systems,  there  is  sure  to  be 
a  great  deal  of  abuse,  and  if  the  maintenance  cost  is 
to  be  kept  down,  a  machine  capable  of  day-in  and  day- 
out  operation  must  be  purchased.  \Miile  first  cost  of 
the  equipment  should  be  considered,  $200  or  $300  dif- 
ference in  the  purchase  price  is  soon  eaten  up  by  the 
maintenance  required  by  an  inferior  machine.  One 
method  by  which  to  judge  price  is  to  figure  the  first 
cost  of  the  machine  on  a  per-pound  basis,  taking  into 
account,  of  course,  whether  the  weight  of  the  machine 
is  all  in  ruggedness  of  construction  or  whether  there  is 
a  lot  of  superfluous  weight  which  does  not  strengthen 
the  machine. 

The  frame  is  an  important  consideration  and  also  the 
axle  suspension.  The  frame  should  be  made  of  chan- 
nel iron  hot-riveted  together  and  with  strong  cast 
braces.  The  axle  suspension  should  allow  for  free 
spring  action,  but  should  also  be  designed  so  that  it 
will  maintain  the  alignment  between  the  axle  and  the 
frame  under  all  operating  conditions. 

Of  all  electrical  parts,  the  motor  is  the  most  impor- 
tant, since  the  working  capacity  of  a  machine  is  prac- 
tically determined  by  the  combination  of  motor  aii' 
battery.  Of  course,  it  is  impossible  to  specify  an. 
particular  motor.  If  a  certain  tractor  is  bought, 
that  manufacturer's  standard  motor  is  furnished ;  but 
in  purchasing  it  is  well  to  make  certain  of  one  point, 
and  that  is  that  the  motor  has  sufficient  capacity  to 
handle  the  work  without  overheating.  The  motor 
should  have  a  rating  which  will  enable  it  to  oper- 
ate continuously  for  at  least  thirty  minutes  at  300  per 
cent  over  the  rated  capacity.  The  motor  should  also 
be  totally  inclosed  for  protection  from  dust.  It  would 
be  well  to  compare  the  brush  and  commutator  sections 
of  the  various  makes. 

The  controller  should  be  inclosed,  but  the  cover  should 
be  arranged  so  that  it  can  be  easily  removed  for  fre- 
quent inspection.  The  contacts  should  be  of  large  sec- 
tion and  the  fingers  should  have  heavy  tips  in  order  to 
dissipate  the  heat  generated  by  the  large  currents  which 
are  carried.  The  spring  which  holds  the  controller 
fingers  against  the  drum  should  not  be  required  to 
carry  the  current,  as  this  might  heat  the  spring,  caus- 
ing it  to  lose  its  temper.  A  flexible  conductor  should, 
therefore,  be  provided. 

The  automatic  switch  should  operate  in  such  a  man- 
ner that  whenever  the  operator  leaves  the  tractor  the 
power  will  be  automatically  cut  off  and  may  not  be  ap- 
plied again  until  he  has  returned  to  his  seat  and  re- 
turned the  controller  to  the  neutral  position.  In  addi- 
tion to  the  main  contacts  which  should  be  of  large  cross- 
section,  there  should  be  auxiliary  contacts  which  will 
do  the  actual  making  and  breaking  of  the  circuit.  As 
these  auxiliary  contacts  will  wear  rapidly,  they  should 
be  designed  so  as  to  be  easily  replaceable. 

The  brake  should  be  strong  enough  to  bring  the  trac- 
tor and  load  promptly  to  a  dead  stop  and  should  set 
automatically  when  the  operator  leaves  the  tractor.  Two 
brakes  are  preferable,  one  for  ordinary  service  and  the 
other  as  an  emergency  brake. 

In  order  that  the  tractor  may  start  easily,  the  wheels 
should  turn  on  individual  yokes  with  the  turning  centers 
approximately  directly  over  the  center  line  of  the  tire. 
All  steering  connections  and  other  movable  parts  not 
fitted  with  ball  or  roller  bearings  should  be  equipped 
with  renewable  bushings  which  can  be  replaced  after 
the  machine  has  been  in  service  for  a  sufllicient  time 
to  cause  wear.    This  is  an  important  point  as  it  greatly 


lengthens  the  life  of  the  machine  and  reduces  main- 
tenance expenses. 

One  of  the  most  important  factors  to  be  considered 
when  an  installation  of  electric  ti-actors  or  trucks  is 
contemplated,  and  one  which  has  been  looked  upon  by 
many  as  a  "box  of  mystery,"  is  the  storage  battery. 
Many  men  who  are  not  acquainted  with  electrical  mat- 
ters are  afraid  to  adopt  industrial  trucks  simply  because 
of  the  battery.  There  is  no  substantial  reason  behind 
this  feeling  because  there  is  nothing  at  all  mysterious 
about  a  storage  battery.  Millions  of  them  are  in  daily 
operation  in  starting,  lighting  and  ignition  service  on 
automobiles,  and  every  driver  of  an  automobile  knows 
how  little  trouble  his  battery  actually  gives  him.  In 
fact,  there  is  hardly  a  car  owner  who  finds  it  necessary 
to  do  more  than  add  fresh  water  occasionally. 

Two  general  types  of  batteries  are  used  for  indus- 
trial tractors — the  nickel-iron  and  the  lead.  The  nickel- 
iron    battery    is   very    commonly    used   because    it    will 


LOADING  A  STEAMSHIP  WITH   MISCELLANEOUS  FREIGHT; 
LOAD  IS  CARRIED  TO  DESTINATION   ON  THE  TRAILERS 

stand  all  sorts  of  abuse,  has  a  long  life  and  cannot  be 
injured  through  faulty  charging.  This  type  of  bat- 
tery is  furnished  in  several  styles  and  sizes,  the  most 
common  being  the  Edison  type  A-6,  which  has  a  capac- 
ity of  225  amp.-hr.  For  heavier  duty,  where  more  work 
is  required  of  the  tractor  than  can  be  taken  care  of  by 
a  single  charge  of  the  A-6  cell,  the  type  A-8  with  300 
amp.-hr.  capacity  is  used.  The  internal  resistance  of 
the  nickel-iron  battery  is  very  high,  and  this  is  par- 
ticularly noticeable  during  heavy  discharge,  since  the 
voltage  falls  off  materially,  causing  the  tractor  to  slow 
down.  For  this  reason  the  Edison  Storage  Battery 
Company  has  developed  the  type  G  cells,  which  are 
recommended  for  installations  where  there  are  steep 
grades  to  climb.  The  G-9  cell  has  the  same  capacity  as 
the  A-6  and  the  G-11  slightly  less  capacity  than  the  A-8. 
The  smallest  size  of  lead  battery  which  is  recom- 
mended for  industrial  tractor  service  is  the  fifteen- 
plate,  which  has  approximately  the  same  ampere-hour 
capacity  as  the  A-6  Edison  cell.  For  heavier  work, 
requiring  more  capacity,  the  17-plate.  19-plate  and 
21 -plate  cells  are  used.  On  account  of  the  low  internal 
resistance  this  battery  will  hold  up  the  voltage  and 
consequently  the  speed  of  the  tractor  even  when  oper- 
ating at  very  high  rates.  For  this  reason  it  is  a  very 
good  battery  for  installations  where  there  are  heavy 
grades  to  be  negotiated.  In  such  cases  the  19-plate 
or  21-plate  sizes  are  recommended. 
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Accounting  for  Customer-Ownership  Sales 
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Detailed  Plan  of  a  System  of  Accounting  for  Sales  of  Shares  of 
Stock  on  the  Deferred-Payment  Plan  Suitable  for  the  Public  Utility 
Corporations  Now  Engaged  In  or  Contemplating  Such  Campaigns 

By  W.  PAXTON  LITTLE,  C.  P.  A. 

Treasurer  Niagara  Falls  Power  Company 


"ETHODS  of  accounting  for  sales  of  shares 
of  stock  by  utility  corporations  direct  to 
customers  or  to  the  public  in  the  vicinity 
in  which  they  operate  are  of  absorbing  in- 
terest to  the  accountants  of  such  corpoi'ations  now 
engaged  in  customer-ownership  campaigns  and  of  those 
contemplating  similar  sales.  The  comparative  novelty 
of  the  problem  and  the  consequent  lack  of  practice  by 
many  corporations  in  such  accounting,  as  w-ell  as  the 
volume  of  work  entailed  if  sales  to  "small-lot"  customers 
reach  large  proportions,  make  a  simple,  effective  and 
economical  method  of  accounting  most  desirable. 

The  Niagara  Falls  Power  Company,  being  a  whole- 
saler of  electrical  energy,  has  not  the  large  number  of 
customers  that  would  be  attached  to  a  retail  business. 
and  therefore  in  its  recently  inaugurated  campaign  for 
the  direct  sale  of  its  preferred  stock  was  obliged  to 
make  its  offer  to  the  general  public  in  the  territory 
served  by  it.  This  condition  entailed  features  of 
accounting  that  perhaps  would  not  be  met  with  by 
corporations  whose  subscribers  are  composed  largely  of 
their  customers. 

Prior  to  the  campaign  for  the  sale  of  stock  the  sys- 
tem of  accounting  about  to  be  described  was  devised,  and 
since  then  it  has  been  successfully  operated.  This  sys- 
tem would  seem  to  be  adaptable  to  any  project  of  selling 
securities  on  the  deferred-payment  plan.  The  prominent 
and  attractive  features  of  the  method  are: 

1.  The  recipiocal  convenience  to  the  subscriber  and 
the  company  in  their  dealings  with  each  other  and  the 
consequent  avoidance  of  misunderstanding  by  the  sub- 
scriber. 

2.  The  facilities  afforded  the  company  in  its  transac- 
tions with  its  agents  and  subscribers. 
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FIG.   2  —  RE:VERSE  of   stock    subscription   contract,   LISTINC; 
CONDITIONS  or  BOTH   CASH   AND  DEFERE:D-PAYMENT   PLANS 

3.  The  ability  to  obtain  promptly  information  in  any 
particular,  due  to  the  fact  that  no  delay  occurs  between 
the  receipt  of  suViscription  contracts,  deferred  payments, 
etc.,  and  the  entry  of  data  relating  thereto. 


SPECIAL  TRAY  WHICH  IS  USED  FOR  FIUNG  LEDGER  SHEETS 

WITH    EXTENSION    TO    PERMIT    OFFSETTING 

SHEETS    FOR  REFERENCE 

4.  The  daily  balancing  and  proving  of  the  accounts. 

5.  The  daily  report  of  sales  in  detail  to  executives. 

6.  The  use  of  mechanical  devices  wherever  econom- 
ically possible. 

7.  Neatness  and  legibility  of  the  records. 

8.  Economy  and  accuracy. 

The  accounting  for  sales  of  preferred  stock  on  the 
"(^ash-payment  plan"  presents  few,  if  any,  difficulties, 
and  the  details  of  our  method  in  connection  with  such 
accounting  are  therefore  omitted.  The  "deferred-pay- 
ment plan,"  on  the  contrary,  involves  a  great  deal  of 
work  on  the  part  of  the  accounting  department,  and  the 
remainder  of  this  article  consequently  is  devoted  en- 
tirely to  the  accounting  for  such  sales.  It  will  be  noted 
that  the  system  deals  with  the  method  of  accounting 
for  sales  under  specific  conditions  embodied  in  the  sub- 
scription contract. 

The  Contract. — Fig.  1  (face).  Fig.  2  (reverse)  is 
printed  in  triplicate  and  bound  in  book  form.  The 
original  is  for  the  files  of  the  company,  the  duplicate  is 
for  the  subscriber,  and  the  triplicate  is  retained  by  the 
salesman  for  his  record.  In  formulating  this  contract 
the  endeavor  was  to  state  the  terms  and  conditions  as 
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briefly    and    .simply    as    possible,    having    in    mind    the 
accounting-  required  in  connection  therewith. 

The  special  features  of  the  contract  to  which  it  is 
deemed  necessary  to  call  attention  are: 

1.  The  arrangement  by  the  company  with  incor- 
porated banks  and  trust  companies  in  the  counties  of 
Niagara  and  Erie  to  accept  and  receipt  for  deferred 
payments. 

2.  The  provisions  as  to  "payments  at  the  rate  of  7 
per  cent  per  annum"  upon  all  amounts  paid  in  and  as 
to  the  computation  of  such  7  per  cent  payments. 

The  arrangement  with  the  banks  and  trust  companies 
was  a  most  desirable  one  for  the  convenience  of  the 
company  and  its  subscribers,  since  the  company  has  not 
the  contact  with  its  subscribers  afforded  by  the  rela- 
tions of  an  electric  light  or  gas  company  with  its  cus- 
tomers. It  makes  it  possible  for  any  subscriber  to  pay 
installments  at  any  bank. 

The  provision  that  "7  per  cent  per  annum  payments" 
will  be  allowed  from  the  first  day  of  a  calendar  month 
when  installments  are  paid  on  or  before  the  tenth  day 
of  that  month,  and  from  the  first  day  of  the  succeeding 
month  when  paid  after  the  tenth  day  of  the  month,  was 
inserted  to  simplify  computation  of  such  "payments 
at  the  rate  of  7  per  cent,"  as  well  as  to  stimulate  the 
interest  of  subscribers  in  making  their  deferred  pay- 
ments promptly.  It  will  be  observed  that  the  provision 
made  for  the  issue  of  stock  certificates  as  of  the  first 
days  of  the  quarter  years  and  the  provision  made  for 
the  computation  of  the  "payments  at  the  rate  of  7 
per  cent  per  annum"  each  quarter  eliminate  any  com- 
plication between  such  payments  and  the  payments  of 
dividends  on  the  stock.  For  legal  reasons  the  word 
"interest"  has  not  been  used,  and  the  phrase  "payment 
at  the  rate  of  7  per  cent  per  annum"  has  been  substi- 
tuted. 

Method  of  Accounting  for  Contracts  and  Initial  Pay- 
ments.— The  subscription  contracts  (original),  together 


.^ 


COMPUTING    CVUNDER    WlIU'll     CAUUIKS    TllK    lllMriTATlON     OF 

7%    PER   ANNUM    ON    ANY    INSTALLMENT    PAYMENT 

UNTIL  THE  BEGINNING  OF  THE  NEXT  QUARTER 

with  the  initial  payments,  are  delivered  by  the  sales 
department  to  the  cashier  each  morning.  The  cashier 
verifies  the  payments  and  enters  in  his  cash  book  the 
aggregate  amount  received. 

The  contracts  are  then  passed  to  the  stock  subscrip- 
tion clerk,  who  indicates  upon  them  the  amount  which 
will  have  accrued  at  the  end  of  the  current  quarter  at 
the  rate  of  7  per  cent  per  annum,  computed  from  a  chart 
(Fig.  3),  and  the  amount  of  the  commission  to  which 
each  salesman  is  entitled.  He  then  extracts  from  the 
contracts  the  data  for  a  letter  to  be  sent  by  the  treas- 
urer to  each  subscriber,  welcoming  him  as  a  partner  in 
the  enterprise  and   inclosing  the  shareholder's   receipt 


book    (Fig.    4;,   which   contains   a    formal   acknowledg- 
ment of  the  subscription  and  initial  payment. 

The  contracts  are  next  transferred  to  the  operator 
of  an  Elliott-Fisher  bookkeeping  machine.  This  machine 
is  a  flat-platen  adding  machine  and  typewriter  combina- 
tion, and  the  sheets  upon  which  the  accounting  data  are 
to  be  recorded  are  placed  on  the  platen  as  follows : 

Sales  journal    (Fig.  5). 
Sales   report,   three   copies    (Fig.   6). 
Salesman's  ledger  sheet   (Fig.  7). 
Subscriber's  ledger  sheet  (Fig.  8). 

By  the  use  of  carbons  the  entries  appearing  on  these 
sheets  are  made  simultaneously  and  cover  the  necessary 
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CHART  SHOWING  ROUTINE  OF  DEFERRED-PAYMETNT 
SALES  ACCOUNT  SYSTEM 

entries  required  by  the  terms  of  the  contract  (Fig.  1 
and  Fig.  2).  All  o(  these  entries  are  proved  each  day, 
and  as  soon  as  the  work  for  the  day  is  completed  the 
sales  reports  (Fig.  6)  are  ready  for  the  president, 
treasurer  and  manager  of  investment  department.  The 
prompt  preparation  of  these  daily  records  is  of  vital 
importance  in  the  guidance  of  such  a  campaign. 

The  filing  of  the  sheets  constituting  the  record  is 
important  and  is  done  in  the  following  manner: 

Sales  Journal  (Fig.  5). — These  sheets  are  filed  in  a  loose- 
leaf  binder  and  constitute  the  book  of  original  entry  from 
which  monthly  totals  are  posted  direct  to  the  general  ledger. 

Sales  Reports  (Fig.  6). — These  sheets  are  filed  in  binders 
in  the  offices  of  the  president,  treasurer  and  manager  of 
investment  department. 

Salesmen's  Ledger  Sheets  (Fig.  7)  and  Subscribers' 
Ledger  Sheets    (Fig.  8). — These  are  filed  in  trays. 

The  work  of  the  Elliott-Fisher  operator  in  transcrib- 
ing the  necessarj'  information  from  the  subscription 
contracts  is  greatly  facilitated  by  having  the  ledger 
sheets  of  the  salesmen  whose  accounts  are  affected  by 
previous  days'  sales  offset  two  or  three  inches,  thus 
enabling  the  operator  to  find  quickly  an  individual  sales- 
man's account  without  reference  to  the  indexes.  A 
portable  tray  is  recommended,  and  the  use  of  trays  so 
constructed  as  to  permit  the  ledger  sheets  being  offset  is 
very  important. 

A  number  is  given  to  the  subscriber  upon  receipt  of 
his  contract  by  the  treasurer,  and  that  number  follows 
him  thereafter,  appearing  on  the  subscriber's  account 
and  record  while  his  name  is  on  the  company's  books 
either  as  a  subscriber  or  a  shareholder. 

WTien  the  operator  of  the  Elliott-Fisher  bookkeeping 
machine  completes  the  transcribing  of  data  above  re- 
ferred to,  the  contracts  are  forwarded  to  the  statistical 
department,  where  such  statistical  information  as  is 
required  is  recorded  on  tabulating  machine  cards  (Fig. 
10). 

This  information  is  indicated  in  code  on  the  face 
of  the  contract   (Fig.  l"i   and  may  be  gathered  by  the 
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salesman  at  the  time  of  taking  the  subscription.     The 
code  is  as  follows: 


Se.— Sex 

Na. — Nationality 

Oc. — Occupation 

So. — Source   of   inquiry 

PL— Plan 

Sh. — Shares 


Sal. — Salesman 

Sh.  No. — Shareholder's  number 

To.— Town 

Ci.— City 

Co. — County 

St.— State 

Enip. — Employee 

By  the  use  of  Hollerith  machines,  which  are  used  by 
us  primarily  for  labor  and  material  distribution,  such 
statistics  as  are  punched  on  the  cards  can  be  quickly 
tabulated. 

Method  of  Account  in  c/  for  Deferred  Payments. — The 
shareholders'  receipt  book  (Fig.  4)  contains,  besides  the 
acknowledgment  of  the  initial  payment,  eighteen  sheets 
perforated  to  form  three  coupons  to  a  sheet.  The  sub- 
scriber is  required  to  present  this  receipt  book  when 
■  making  a  deferred  payment.  One  coupon  is  bound  in  the 
cover  of  the  book  and  constitutes  the  subscriber's  re- 
ceipt. The  second  is  retained  for  its  recoi-d  by  the  bank 
or  agency  making  the  collection.  The  third  is  for  the 
company's  records  and  accompanies  the  bank's  or 
agency's  advice  of  collection. 

The  work  of  the  bank  or  agency  in  this  connection 
consists  in  receipting  the  subscriber's  book,  crediting 
the  company's  account  with  the  aggregate  amount  of 
receipts  from  subscribers,  and  daily  forwarding  to  the 
company  an  advice  of  credit  accompanied  by  the  coupons 
representing  the  collections. 

The  stock  subscription  clerk  indicates  upon  the  face 
of  the  coupons  the  amount  of  the  "payment  at  the  rate 
of  7  per  cent  per  annum"  which  will  have  accrued  at  the 
end  of  the  current  quarter  in  respect  to  this  particular 
installment  in  the  same  manner  as  he  did  in  respect  to 
the  initial  payment.  The  operator  of  a  Burroughs  book- 
keeping machine  identifies  the  subscriber's  account  by 
the  number  of  the  coupons  and  credits  him  with  the 
amount  of  the  installment  payment  and  the  amount  of 
the  "payment  at  the  rate  of  7  per  cent  per  annum." 
A  facsimile  of  this  entrj'  in  the  subscriber's  account  is 
shown  in  Fig.  8.  The  use  of  the  Burroughs  bookkeeping 
machine  virtually  eliminates  errors  in  posting  and  facili- 
tates quick  proving  of  the  work  when  the  day's  postings 
are  completed. 

"Payments  at  the  Rate  of  7  per  Cent  per  Annum." — 
Checks  for  quarterly  "payments  at  the  rate  of  7  per  cent 
per  annum"  are  printed  five  to  a  strip,  and  the  name 
and  address  of  the  payee  are  inserted  with  an  addresso- 
graph.  The  amount  of  payment,  both  in  script  and 
figures,  is  then  transcribed  on  each  check  in  one  opera- 
tion by  the  use  of  a  Defiance  check  writer,  which  is 
simple  in  operation  and  eliminates  to  a  great  degree  the 
liability  of  error.  The  checks  are  signed  with  a  "signa- 
graph,"  separated,  and  placed  in  "window"  envelopes 
ready  for  mailing.  The  Burroughs  bookkeeping  machine 
is  used  in  debiting  the  subscribers'  accounts  with  these 
payments,  as  well  as  for  debiting  salesmen's  accounts 
with  payments  covering  their  commissions. 

Isstie  of  Stock  Certificates. — Upon  the  completion  of 
his  payments  h)y  the  subscriber  and  the  surrendering  of 
his  receipt  book,  the  company  notifies  its  transfer  agents 
and  requests  them  to  issue  to  him  the  certificate  of 
stock  to  which  he  is  then  entitled.  The  transfer  agents 
forward  the  certificate  to  the  subscriber  by  registered 
mail,  at  the  same  time  notifying  the  company;  where- 
upon the  subscription  account  is  closed  and  the  sub- 
scriber appears  as  a  shareholder  of  record. 


The  chart  presents  a  clear  picture  of  the  balanced 
plan  of  this  accounting  system  for  customer-owner- 
ship stock  sales  on  deferred  payments.  It  is  the 
result  of  a  very  careful  and  deliberate  study  and  has 
proved  itself  exceedingly  accurate  and  economical.  Not 
one  error  has  occurred  so  far  in  the  course  of  our  cam- 
paign involving  the  customer  in  any  way.  This  degree 
of  practical  perfection  is  due  not  alone  to  the  correct 
planning  of  the  system  in  its  theory,  but  to  the  selection 
of  mechanical  devices  that  are  exactly  suited  to  the  work. 
The  bookkeeping  machine,  check  writer,  signagraph, 
filing  trays,  coupon  books  and  record  sheets  all  con- 
tribute to  the  orderly  operation  of  the  system  and  pro- 
duce prompt  reports  that  are  "news  and  not  history."" 
The  proper  training  of  operators  for  the  bookkeeping 
machines  is,  of  course,  most  important,  but  no  diffi- 
culty is  found  if  the  operator  has  bookkeeping  sense. 
It  is  far  easier  to  teach  a  bookkeeper  to  use  the  machine 
than  to  attempt  to  teach  a  machine  operator  bookkeep- 
ing. 

Our  experience  has  been  most  fortunate,  and  the 
facility  with  which  this  system  has  operated  has  won  it 
the  enthusiastic  support  of  the  entire  organization,  the 
selling  men  as  well  as  the  accounting  staff. 


Auto-Transformers  Have  Copper 
Capacity  of  50,000  Kva. 


Two  of  these  auto-transformers  are  installed  at  the 
Conners  Creek  station,  Detroit  Edison  Company.  They 
are  three-phase,  water-cooled,  oil-insulated  units  with  volt- 
age ratio  of  12,000/24,000  and  reactance  of  about  8  per 
cent.  Operated  as  ordinary  transformers,  with  primary 
and  secondary  insulated,  the  rating  is  25,000  kva. 
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Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Emphasize  the  Desire  to  Serve 

To  the  Editors  of  the  Electrical  World: 

Before  any  appreciable  amount  of  good  will  can  be 
realized  by  utilities  there  mu.st  be  a  perfect  under- 
standing between  the  consumer  and  the  company.  Even 
the  smaller  patron  mu.st  be  assured  of  a  desire  to  serve 
him  and  of  an  interest  in  him  that  extends  further  than 
his  meter.  Furthermore,  these  expressed  desires  must 
be  put  into  practice  continually  by  all  company  repre- 
sentatives coming  into  contact  with  the  customers. 

There  must  be  no  "passing  the  buck"  to  other  de- 
partments, no  shifting  of  responsibility.  Such  practice 
far  from  satisfies  the  consumer  and  may  even  exas- 
perate him.  This  fact  must  be  ob.served  in  all  cases 
whether  the  consumer  has  cause  for  complaint  or  not. 
In  some  cases  it  may  even  be  necessary  to  go  more 
than  half  way  in  effecting  an  adjustment  of  a  complaint. 

Help  the  consumer  understand  his  meter — tell  him 
some  causes  of  difference  in  monthly  readings.  If  he 
has  not  received  meter-reading  instructions,  see  that 
he  gets  them  before  he  leaves  the  office.  Explain  to 
him  several  readings  in  such  a  manner  as  not  to  be- 
wilder him  with  technical  terms. 

In  the  case  of  complaints  learn  as  definitely  as  pos- 
sible the  exact  facts  in  the  case.  Give  as  much 
information  as  possible  and  in  case  of  a  serious  com- 
plaint convince  the  customer  that  it  will  not  be 
neglected.  Serious  complaint  should  be  promptly 
referred  to  the  head  of  the  proper  department  for 
immediate  adjustment,  and  special  attention  should  be 
given  to  the  prevention  of  its  repetition. 

As  an  example  of  the  attitude  that  might  be  assumed 
on  receiving  a  complaint  the  following  case  is  cited: 
.John  Blank  entered  the  office  one  Monday  morning  fol- 
lowing a  storm  the  evening  previous.  He  violently 
complained  that  too  much  power  had  been  turned  on  in 
his  house — that  a  fixture  was  melted,  parts  falling  on 
a  library  table,  scarring  it,  and  some  hot  parts  burning 
holes  in  a  fine  rug.  At  first  the  occurrence  was  thought 
to  be  the  result  of  lightning.  However,  the  report  of 
the  service  department  indicated  that  the  wind  had 
broken  a  large  limb  from  a  tree  and  that  this  limb  had 
fallen  on  the  lines,  bringing  them  into  contact  with  a 
series  street-lighting  circuit.  Upon  compari.son  with 
the  station  records,  it  was  observ'ed  that  trouble  ap- 
peared on  this  circuit  at  the  time  stated  by  the  con- 
sumer and  that  insti-uments  indicated  a  ground  at  the 
same  time.  The  cause  of  the  trouble  was  clearly  ex- 
plained to  the  customer,  his  fixture  repaired  and  the 
tree  trimmed.  Whereupon  he  was  satisfied,  despite  the 
fact  that  he  first  demanded  a  new  rug  and  table  and 
even  threatened  a  lawsuit. 

A  company  cannot  hope  to  gain  the  friendship  and 
respect  of  its  consumers   unless   it  can  convince  them 


that  it  is  the  company's  desire  to  give  a  square  deal. 
Personal  contact  of  management  and  customer  is  of 
vital  importance  in  adjusting  complaints,  although  all 
complaints  do  not  demand  it.  Those  that  do  can  be  easily 
ascertained.  Letters  "referring  to  previous  correspond- 
ence" are  really  worse  than  no  attention.  They  serve 
to  induce  a  belief  that  the  complaint  is  being  evaded 
or  side-tracked.  Instead  of  such  a  reply  there  should  be 
endeavor  to  explain  the  situation  clearly  so  that  there 
will  be  no  ground  for  future  misunderstanding. 

When  the  consumer  gains  an  understanding  of  the 
importance  of  the  utilities  and  realizes  that  they  do  not 
have  boundless  capital,  that  they  have  bills  to  pay  and 
are  limited  as  to  profits,  public  utilities  will  receive 
consideration  without  so  much  complaint  and  grumbling. 

There  should  be  an  understanding  that  the  welfare 
of  the  utility  reflects  the  welfare  of  its  own  immediate 
community,  the  customer's  owTi  welfare,  and  that  they 
are  in  the  business  of  serving  the  public — public  ser- 
vants, if  you  like.  From  these  facts  there  can  be  no 
escape.  In  order  to  prosper,  utilities  must  so  operate 
as  to  improve  these  mutual  relations  and  thus  inspire 
the  confidence  and  respect  of  their  customers. 

O.  R.  Toman. 
Bedford  Light,  Heat  &  Power  Company,  Manager. 

Bedford,  Iowa. 


Electric  Smelting  of  Iron  Ore 

To  the  Editors  of  the  ELECTRICAL  Wc«LD: 

A  statement  was  made  at  a  recent  meeting  of  the 
officers  of  the  American  Mining  Congress  in  Washing- 
ton by  Charles  W.  Potts,  mine  operator,  of  Bearwood, 
Minn.,  that  "present  known  reserves  of  high-grade  iron 
ore,  based  upon  constantly  expanding  requirements  of 
the  steel  industry,  will  be  exhausted  in  twenty  years, 
and  the  merchantable  grades  of  iron  from  the  great 
mines  of  Minnesota  will  be,  at  the  present  rate  of  deple- 
tion, practically  exhausted  within  the  next  fifteen  years 
unless  new  discoveries  are  made."  If,  as  Mr.  Potts 
.states,  our  available  high-grade  iron  ore  will  be  depleted 
in  twenty  years,  is  there  not  also  a  grave  danger  that 
our  position  today  in  the  world's  markets  will  pass, 
unless  the  vast  deposits  of  iron  sands  and  low-grade 
ores  in  this  countrj'  are  properly  exploited?  Other 
countries — China,  Japan,  Brazil,  India — with  cheap 
labor,  have  immense  deposits  of  iron  ore.  They  have 
water  power  available  and  already  are  installing  large 
smelting  furnaces  operated  electrically  for  reducing  the 
iron  ores. 

The  electric  smelting  furnace — using  cheap  water- 
generated  power — will  very  probably  in  the  next  few 
years  open  up  a  vast  supply  of  iron  ore  at  present  con- 
sidered almost  worthless.  Immense  deposits  of  iron 
sands  and  low-grade  ores  occur  in  the  Adirondacks,  on 
the  Pacific  Coast  and  in  many  other  parts  of  the  coun- 
try. These  ores  are  at  present  useless,  as  they  cannot 
be  economically  treated  in  the  ordinarj-  standard  blast 
furnace.  Most  of  these  deposits  are  in  places  where 
power  is  or  could  be  generated  ver>-  cheaply;  the  ore 
can  be  concentrated  and  smelted  into  iron  by  specially 
designed  electric  furnaces. 

There  are  several  known  and  proved  processes  for 
electric  iron  smelting,  chief  of  which  is  the  Swedish 
"Electrometall"  process.  Already  twenty-seven  large 
installations,  with  a  total  capacity  of  100,000  kw.,  are 
running  or  under  construction  in  various  parts  of  the 
world.  This  type  of  electric  smelter  uses  the  gases 
generated  in  the  melting  zone  to  preheat  and  partially 
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reduce  the  charge.  It  does  not  attempt  to  make  steel 
direct,  but  in  several  cases  the  product  is  being  tapped 
out  into  metal  mixers  or  open-hearth  furnaces  and  from 
there  into  iinishing  electric  furnaces.  Dr.  Stansfield 
in  his  report  on  the  commercial  feasibility  of  electric 
smelting  of  iron  ores  in  British  Columbia  writes: 

"In  Sweden  the  'Electrometall'  type  of  electric  smelt- 
ing furnace  has  proved  very  satisfastorj'  for  the  produc- 
tion of  low  silicon  pig  iron.  This  is,  as  far  as  I  am 
aware,  the  only  type  of  electric  furnace  that  has 
attained  commercial  success  in  the  production  of  pig 
iron  from  ores.  If  a  permanent  smelting  plant  were 
being  erected,  the  Swedish  type  of  furnace  would  be 
selected." 

Considerable  publicity  has  been  given  recently  to 
what  was  termed  a  i-ecent  Japanese  discovery  that  iron 
sand  and  low-grade  ores  could  be  smelted  and  made 
into  steel.  There  is  absolutely  nothing  new  in  this 
so-called  Japanese  invention,  since  as  long  ago  as  1907 
John  T.  Jones  of  Iron  Mountain,  Mich.,  devised  a  similar 
process  for  treating  low-grade  ores.  H.  A.  Greaves  and 
H.  Etchells,  English  scientists  and  inventors  of  the 
successful  "Greaves-Etchells"  electric  steel  furnace, 
also  brought  out  a  process  a  few  years  ago  in  which 
black  iron  sand  was  passed  down  a  rotating  tube  or 
kiln  and  from  there  to  a  finishing  electric  furnace.  The 
ore  in  this  tube  is  preheated  and  partially  reduced  by 
the  gases  given  off  in  the  electric  furnace.  Finished 
steel  from  sand  has  repeatedly  been  made  by  their 
process.  A  French  inventor,  M.  Basset,  uses  a  similar 
method,  but  in  his  case  external  or  additional  heat  is 
applied  to  the  ore  proceeding  through  the  preliminary 
tube. 

As  long  as  good  high-grade  ore  is  available  and  coke 
reasonable  in  price,  these  electric  processes  of  ore  reduc- 
tion cannot  hope  to  compete  with  the  standard  blast 
furnace  in  anything  but  charcoal  iron — or  iron  of  special 
analysis.  With  the  falling  off  in  available  supplies  of 
high-grade  ore  and  the  generation  of  cheap  electric 
power  from  water  power,  the  electric  smelters  will  come 
into  their  own.  They  can  undoubtedly  make  iron  supe- 
rior in  quality  to  that  made  in  the  standard  blast 
furnaces.  Very  thorough  tests  made  in  Sweden  and 
England  with  this  electrically  made  pig  iron  also  proved 
that  by  its  use  in  the  open-hearth  furnaces  considerable 
time  could  be  saved  in  the  steel-making  operations. 
Actual  figures  have  not  been  published,  but  in  a  number 
of  cases  that  came  directly  under  the  writer's  notice 
the  saving  in  time  per  heat  of  steel  was  between  one 
and  one-half  and  three  and  one-half  hours. 

Although  the  initial  cost  of  electric  pig  iron  may  still 
be  somewhat  higher  than  ordinary  blast-furnace  pig 
iron,  yet  considerations  such  as  that  mentioned  above 
and  the  extreme  purity  of  the  electric  iron  do  not 
make  the  difference  in  first  cost  as  large  as  would  at 
first  appear.  The  electric  smelter  can  also  economically 
handle  a  very  large  proportion  of  turnings,  borings 
and  cheap  scrap  in  its  charge — material  that  is  not  suit- 
able except  in  small  proportions  in  the  standard  blast 
furnace. 

In  districts  like  the  Pacific  Coast,  where  good  ore 
i.s  available  near  cheap,  water-generated  electric  power 
and  where  at  present  most  of  the  coke,  pig  iron  or 
steel  has  to  carry  heavy  freights  from  the  East,  there 
is  a  splendid  opening  for  some  one  with  far-sighted 
enterpri.sc  to  put  down  electric  smelters  and  steel  plants. 

Probably  the  future  method  of  making  even  cheap 
steels  will   be   to   take   hot-blast   furnace   metal,   from 


either  electric  or  standard  blast  furnaces,  directly  into 
a  large  metal  mixer,  where  additions  of  ore,  cheap 
borings  and  turnings  could  be  made,  and  from  there 
to, a  Bessemer  converter,  where  the  metal  would  receive 
a  partial  blow  only,  and  the  deoxdizing  and  finishing 
off  would  be  done  very  quickly  in  a  series  of  electric 
furnaces.  In  the  process  outlined  there  would  be  vir- 
tually no  loss  of  heat  in  the  whole  operation.  The  addi- 
tion of  ore  and  cheap  scrap  in  the  form  of  borings,  etc., 
in  the  mixer  would  cause  a  thermic  reaction  and  genera- 
tion of  heat,  the  Bessemer  operation  would  add  more 
heat,  and  all  that  the  electric  furnace  would  have  to 
do  would  be  to  deoxidize,  adjust  temperature  and,  where 
necessary,  I'efine  or  make  additions  of  alloys.  The 
wi-iter  is  confident  this  process  would  make  the  cheap- 
est steel  in  the  world.  Frank  Hodson, 
Electric  Furnace  Construction  Company,  President. 
Philadelphia,  Pa. 


Economy  of  Ball  Bearings  in  Relation  to 
Power  Factor 

To  the  Editors  of  the  Electrical  World: 

One  of  the  principal  reasons  for  the  increasing  use 
of  ball  bearings  in  induction  motors  is  the  various  ways 
in  which  these  bearings  pi'oduce  economy  in  service. 
It  is  generally  understood  that  because  starting  friction 
in  the  case  of  ball  bearings  is  low  the  initial  current 
consumed  will  be  lower  with  ball  bearings  than  with 
plain  bearings.  In  many  cases,  too,  decided  economy 
has  been  obtained  in  lubrication,  both  in  the  frequency 
of  applications  and  the  amount  used.  In  a  few  instances 
ball  bearings  are  used  because  they  allow  a  shorter 
motor  to  be  built  than  would  be  possible  with  plain 
bearings,  and  a  saving  of  space  and  material  is  thus 
effected. 

Another  important  saving,  however,  which  ball  bear- 
ings allow  is  the  reduced  current  permitted  in  induction 
motors.  This  is  due  to  the  fact  that  a  shorter  air  gap 
can  be  used  with  ball  bearings  than  is  permissible  with 
plain  bearings.  It  has  been  definitely  proved  that  the 
air  gap  on  ball-bearing  induction  motors  may  safely  be 
decreased  to  a  very  few  thousandths  of  an  inch.  With 
plain  bearings  this  would  almost  inevitably  entail 
burned  insulations,  overheated  motors  and  ruined  wind- 
ings if  the  bearings  became  worn  in  the  least  degree. 

It  is  quite  possible  to  compute  the  saving  which  this 
reduction  makes  possible  in  the  case  of  any  particular 
motor.  Take,  for  example,  a  10-hp.  motor  of  conven- 
tional design  manufactured  by  one  leading  American 
company.  The  primary  current  drawn  at  half  load 
with  an  air  gap  of  0.022  in.  is  15.1  amp.  and  the  power 
factor  75  per  cent.  Ball  bearings  allow  this  gap  to  be 
cut  in  half.  By  means  of  a  circle  diagram  plotted  on 
cross-section  paper  the  current,  after  the  gap  is  reduced, 
is  found  to  be  only  12.5  amp.,  while  the  power  factor 
has  increased  to  90  per  cent.  No-load  current  decreases 
from  9.5  amp.  to  5  amp. 

Moreover,  the  wattless  current  absorbed  by  the  motor 
decreases  by  about  12  per  cent  at  full  load  and  50  per 
cent  at  no  load,  which  would  mean  a  further  saving 
in  power-house  equipment.  The  great  improvement 
of  power  factor  at  half  load  is  particularly  valuable 
since  industrial  motors  generally  operate  at  far  less 
than  their  rated  capacity. 

In  view  of  this  decided  economy  in  current  consump- 
tion, decreased  friction  and  low  cost  of  lubrication,  ball 
bearings    in    induction    motors    deserve    more    thought. 

New  York  City.  C.  I.  Heikes. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Long-Distance  Water-Level  Recorder 

A  WATER-LEVEL  recorder  that  produces  an  ac- 
curate record  at  a  distance  of  9,000  ft.  from  the 
steam  gage  is  in  use  at  the  United  States  Geological 
Survey  station  on  the  Kaw  River  at  Topeka.  Kan.  The 
station  was  equipped  with  experimental  instruments  in 
the  fa'.I  of  1918  and  from  that  installation  the  present 
one  has  been  developed.  The  wiring  of  the  instruments 
has  been  so  arranged  that  only  two  wires  between  the 
gage  and  the  registering  instrument  are  needed  and 
these  wires  serve  also  as  a  telephone  circuit.  Fig.  1 
shows  the  complete  wiring  diagram.  The  instrument 
at  the  river,  called  the  sender,  has  two  swinging  mer- 
cury-contact devices,  one  of  which  is  actuated  through 
a  flat  jjerforated  steel  tape  connected  to  the  float  in  the 
gage  well  every  time  the  float  rises  one-twentieth  of  a 
foot.  The  other  contact  is  closed  every  time  the  float 
falls  the  same  distance.  The  armatures  of  two  magnets 
on  the  register  <  Fig.  2)  are  operated  by  impulses  sent 
through  the  circuit  by  the  operation  of  the  two  contact- 
making  devices.  One  magnet  operates  in  each  direc- 
tion. The  armatures  are  connected  through  a  ratchet 
and  wheel  to  the  chart  cylinder,  which  is  turned  about 
its  axis  by  the  movements  of  the  armatures  to  repre- 
sent the  rise  or  fall  of  the  water  level.  The  ratchet 
wheel  turns  only  one  notch  at  a  time.  The  recording 
pencil  is  carried  in  a  rigid  holder  that  is  driven  by  an 
eight-day  clock  along  the  length  of  the  chart  cylinder. 

Operating  current  for  the  sender  is  taken  from  a 
110-volt  line  through  a  lamp  resistance.  The  telephone 
instruments  are  local-battery,  bridging-wall  sets.  Be- 
tween the  receiving  instrument  and  the  receiving  tele- 
phone 500-ohm  impedance  coils  are  inserted  in  the 
circuit.  These  prevent  disturbance  of  the  sensitive 
magnets  on  the  receiving  instrument  by  the  bell  ringer. 
Condensers  in  series  with  the  telephone  beKs  prevent 
current  from  the  sending  instrument  crossing  through 
the  telephone  and   operating  wrong   receiving   magnet. 


FIG.  2 — REGISTERING  INSTRUMENT  AT  WEATHER  BUREAU  OmCE 

The  gage  has  been  in  constant  service  since  the 
spring  of  1919  with  no  operating  troubles.  Roger  C. 
Rice,  district  engineer  of  the  United  States  Geological 
Survey,  now  at  Phoenix,  Ariz.,  has  been  responsible  for 
the  development  of  the  Topeka  installation,  while  S.  D. 
Flora,  meteorologist  of  the  Weather  Bureau  station  at 
Topeka.  has  co-operated  in  the  work. 

Chicago,  111.  Field  Editor  Electrical  World. 


Exciter  Characteristic!*  Cause  Paralleling 
and  Regulator  Trouble 

SOME  time  ago  the  Springfield  Light,  Heat  &  Power 
Company  experienced  considerable  difficulty  in  paral- 
leling two  of  its  exciters  and  in  obtaining  proper 
operation  of  the  Tirrill  regulator  used  therewith.  Both 
of  the  exciters  are  motor-driven,  one  being  rated  at 
100  kw.  and  the  other  at  75  kw.     Nearly  every  attempt 
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to  parallel  the  two  exciters  resulted  in  a  plant  shut- 
down because  of  the  failure  of  the  excitation.  It  was 
also  found  that  under  cei-tain  conditions  of  operation 
the  Tirrill  regulator  was  unable  to  maintain  the  bus 
voltage  at  normal  value  when  operating  in  conjunction 
with  the  100-kw.  exciter.     At  about  75  per  cent  load 
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«n  either  or  both  of  the  two  small  alternators  which 
were  used  the  bus  voltage  would  sag  under  ordinary 
power-factor  conditions.  As  a  result  the  larger  exciter 
was  used  as  little  as  possible,  even  though  its  use 
might  have  been  desirable  at  times  on  account  of  its 
greater  rating.  Emergency  excitation  is  provided  by 
a  35-kw.  <!team-driven  outfit. 

To  determine  the  reason  of  the  failure  of  the  exciters 
to  parallel,  no-load  saturation  curves  of  exciters  were 
obtained  from  the  respective  manufacturers.  These 
are  shown  in  the  accompanying  illustration,  where  the 
■curves  are  superposed  for  convenient  comparison.  The 
reason  for  the  inability  to  parallel  is  very  evident. 

To  determine  the  reason  for  the  failure  of  the  Tirrill 
regrulator  to  maintain  normal  bus  voltage  when  operat- 
ing with  the  100-kw.  exciter,  tests  were  made  under  load 
conditions,  using  various  combinations  of  load,  power 
factor  and  machines  in  service.  One  2,000-kw.  machine 
was  made  to  take  a  load  of  1,500  kw.  at  60  per  cent 
power  factor.  Under  these  conditions  the  exciter  voltage 
rose  to  a  limit  of  141,  the  regulator  sticking  and  caus- 
ing the  bus  voltage  to  .sag.  The  other  2,000-kw.  machine 
was  then  put  on  the  bu.s  and  made  to  circulate  current, 
but  not  permitted  to  take  load.  The  exciter  voltage 
immediately  dropped  to  normal  and  the  bus  voltage 
rose  to  normal.  The  explanation  is  that  the  unloaded 
machine  supplied  a  magnetizing  cross-current,  lagging 
with  respect  to  itself  but  leading  with  respect  to  the 
loaded  machine.  This  current  served  to  help  the  exciter 
and  relieve  it  of  part  of  the  work.  Next  the  load  was 
divided  between  the  two  alternators,  making  the  load 
on  each  so  small  that  its  inherent  regulation  did  not 
reduce  the  voltage  to  the  point  where  the  regulator 
wa,<i  unable  to  cope  with  the  situation.  Had  the  load 
on  each  machine  been  of  the  same  value  as  on  the  one 


in  the  first  test,  the  trouble  would  still  have  made  itself 
evident,  as  was  demonstrated  by  a  later  test  made  under 
this  very  condition.  The  machines  were  able  to  carry 
higher  loads  without  difficulty  as  the  power  factor  rose. 

The  explanation  of  the  regulator  trouble  lay  in  the 
demagnetizing  action  of  the  load  current,  which  was 
accentuated  at  low  power  factors  and  which  demanded  an 
exciter  voltage  beyond  the  range  of  the  100-kw.  exciter. 
No  trouble  was  experienced  with  the  75-kw.  exciter 
under  any  conditions  of  loading. 

The  trouble  was  remedied  by  first  changing  the  shunt 
on  the  series  field  of  the  100-kw.  exciter  and  finally 
completely  removing  it  from  the  circuit.  Either  of 
the  2,000-kw.  machines  was  then  made  to  carry  a  load 
of  2,500  kw.  at  75  per  cent  power  factor.  Under  this 
condition  the  regulator  was  very  sluggish,  but  since  it 
is  not  the  usual  practice  to  operate  the  alternators  above 
full-load  rating,  the  operation  under  normal  conditions 
was  satisfactory.  It  was  also  found  that  the  cable  from 
the  100-kw.  exciter  to  the  switchboard  was  of  insufficient 
capacity,  giving  about  9  volts  drop  at  full-load  rating 
of  the  machine.  Changes  in  accordance  with  the  indi- 
cations of  the  test  made  have  resulted  in  fairly  satis- 
factory operation,  even  under  adverse  conditions  of 
operation.  L.  E.  BROWN, 

Production  Manager. 
Springfield  Light,  Heat  &  Power  Company, 

Springfield,  Ohio. 


Water-Cooled  Pipe  Makes  Good  Rheostat 
for  Heavy  Load 

IN  THE  Electrical  World  for  April  9,  page  827, 
there  was  described  a  water-barrel  rheostat  for  test- 
ing exciters.  At  this  plant  it  is  the  practice  to  make 
use  of  water  pipe  for  such  tests.  A  load  test  was  made 
recently  on  a  400-kw.  125-volt  exciter.  The  rheostat 
was  made  up  of  3-in.  pipe  arranged  on  a  wooden  rack 
and  connected  up  zigzag  fashion  with  elbows  and  nip- 
ples as  shown  in  the  accompanying  sketch. 

This  rheostat  was  made  of  nine  standard  lengths  of 
pipe  from  16  to  17  ft.  in  length,  so  that  the  total  length 
with  end  connections  was  approximately  150  ft.  No 
attempt  was  made  to  cut  the  pipe  to  a  uniform  length, 
but  it  was  connected  up  as  it  came.  Connection  was 
made  to  the  rheostat  by  plate  clamps  grooved  to  fit  the 
pipe.  Cooling  water  was  circulated  through  the  pipe 
by  means  of  rubber-hose  connections.  The  water  sup- 
ply was  at  a  pressure  of  55  lb.  It  was  possible  to  ad- 
just the  temperature  of  the  pipe  by  regulating  the 
amount  of  water  passing  through  by  means  of  the 
valve  shown.     In  this  way  a  certain  amount  of  varia- 
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tion  of  resistance  could  be  obtained.  At  the  full  load 
of  3,275  amp.  the  temperature  of  the  outgoing  water, 
with  the  valve  wide  open,  reached  a  temperature  of  90 
deg.  C. 

This  rhecstat  hand:ed  an  output  of  3,275  amp.  at 
130  volts  for  four  hours  without  signs  of  distress. 
After  the  test  was  over  the  material  was  returned  to 
stock.  C.  R.  Reid, 

Powerhouse  Superintendent. 
Shawiiiigan  Water  &  Power  Company, 

Shawinigan  Fall.s,  Quebec. 


Charging  Station  Installed  on  Inter- 
Factory  Bridge 

TO  DO  away  with  transporting  an  industrial  electric 
truck  Upon  a   local  elevator  for  battery   charging, 
the  Graton  &  Knight  Manufacturing  Company,  Worce 
ter,  Mass.,  installed  a  charging  station  in  one  corn- 
of  an  inclosed  bridge  connecting  two  of  its  building 
and  in  close  proximity  with  floors  requiring  the  servii 


Mercury-Vapor  Lamps  in  Satisfactory 
Instxdlation  at  Hosiery  Mills 

A  SAVING  of  370  watts  of  lighting  energy  per  ma- 
chine lighted  was  effected  by  a  recent  installation 
of  Cooper  Hewitt  lamps  at  the  Susquehanna  Hosiery 
Mills,  Philadelphia.  This  was  not  the  only  advantage 
gained,  however,  as  the  Cooper  Hewitts  did  away  with 
the  necessity  of  individual  lamps  for  the  separate  ma- 
chines and  supplied  and  evenly  diffused  light  similar  to 
that  obtained  under  skylight  conditions.  In  fact,  the 
foreman  of  the  mill  is  quoted  as  having  said  that  one  day 
when  a  thunderstorm  occurred  and  the  room  was  with- 
out natural  light  the  Cooper  Hewitts  were  turned  on 
and  the  room  was  actually  better  lighted  than  from  the 
.skylights. 

The  machines  in  question  are  for  embroidering  ho- 
siery and  range  from  15  ft.  to  25  ft.  in  length.  They  are 
placed  in  rows,  with  an  aisle  between.  They  may  be 
described  as  being  in  a  sense  double-decked,  the  upper 
part  of  the  machine  embroidering  one  lot  and  the  lower 
part  another  lot,  a  fact  which  makes  lighting  them  with 
artificial  light  rather  difficult.  The  Cooper  Hewitts  are 
so  placed  that  at  least  half  the  tube  illuminates  the 
lower  deck,  furnishing  sufficient  light  for  the  operator  to 
see  the  stitches  and  to  observe  whether  the  needle  is 
sewing  properly. 

Light  was  formerly  supplied  by  incandescent  lamps 
arranged  on  a  basis  of  800  watts  to  a  machine.  The 
Cooper  Hewitts  were  installed  on  a  basis  of  430  watts 
to  a  machine,  there  being  sixteen  50-watt  incandescents 
to  one  Cooper  Hewitt.  The  mill  foreman  .states  that  the 
light  is  very  easy  on  the  eyes  of  the  operatives  and  that 
it  reaches  to  the  lower  deck  of  the  machines,  which 
the  light  from  the  skylight  did  not  do. 
Cooper  Hewitt  Electric  Co.,      W.  .1.  Winnin'GHOFF, 

Hoboken,  N.  J.  Engineer 


THIS  BOOTH  FOR  CHARGING  IS  PLACED  ON  BRIDGE  BETWEEN  TWO 
BUIIJJINGS  ON  LEVEL  ON  WHICH  TRUCK  WORKS 

of  the  truck  at  frequent  intervals.  A  portion  of  the 
inclosed  passage  is  also  used  as  a  locker  room.  To  se^ 
apart  the  charging  equipment  the  metal  housing  show 
herewith  is  provided,  the  top  being  screened.  Service 
to  the  charging  panel  is  provided  for  this  2-ton  Elwell- 
Parker  truck  by  two  No.  40  rubber-covered  cables  run 
through  rigid  conduit  attached  to  wooden  bases  by 
metal  straps  as  indicated.  At  the  top  of  the  run  the 
conduit  terminates  in  a  split  junction  box  with  halve  ■ 
fastened  together  by  bolts  and  nuts,  this  enabling 
the  box  to  be  easily  opened  and  the  cables  carried 
around  the  short  90-deg.  turn  without  other  conduit 
fittings.  Regular  scrutiny  of  the  truck  and  charging 
panel  is  given  at  night  by  the  watchman,  and  the  in- 
closure  of  the  apparatus  protects  it  from  outside  con- 
tact and  prevents  tampering  with  it  by  persons  with- 
out authority.  A.  H.  Magnuson, 
Graton  &  Knight  Mfg.  Co.  Electrical  Engineer. 
Worcester,  Mass. 


Energ>'  Consumed  by  Electrochemical 
and  Metal-Refining  Processes 

IN  THE  accompanying  tables  are  given  the  energy 
consumption  required  for  the  electrochemical  produc- 
tion of  various  materials  and  that  for  melting  and 
refining  metals.  The  low  cost  of  this  energy  together 
with  the  superiority  of  the  product  produced  electrically 
has  resulted  in  an  ever-widening  application  of  elec- 
tricity. Among  the  electrochemical  products  perhaps 
the  most  important  are  nitrates  and  nitrites,  caustic 
soda,  aluminum,  zinc,  ferro-alloys,  calcium  carbide. 
oxygen,   hydrogen   and   chlorine. 

Smelting,     melting    and     refining     applications     are 

POWER  REQUIRED  FOR  ELECTROCHEMICAL  PRODUCTS 


Kw.-Hr. 
Material  per    Ton 

.Muminum 30.000 

Alurdum 2,000 

narium  oxide 1.200 

rndmium 2,500 

Calcium  carbide. . ....    ,  4.000 

Calcium  cyanamid..  3,750 

Carbon  bi^ulpliide 850 

Carborundum        .  8.500 

Caustic  soda.  2.000  lb 1  ,  nnn 

Chlorine.  1.7601b /  ^■""" 

Copper,  cleetrolyt  0.  refining  300 

Copper,  elrctr.  lytic  reduction  2.M0 

Ferro-ciiromiuin  (60 percent).  8.000 

Ferro-manganese  (76  per  cent)  5.000 
Ferro  -  molybdenum    (60  per 

cent) 8.400 


Material 
Ferro-sdlicon  (50  per  cent) . 
Ferro-cilicon  (75  per  cent). 
F'erro-tungsten  ( 70  per  cent » 
F'erro-urnnium  (40perccnti. 
FcTTo-vauadium  (35  per  cent 

Graphite 

Iron,  elt  ctrothennic... 
Iron,  eleotroljnic. 

Lead 

Magnesium 


Nitr 


acid 


Phosphorus   

Potassium     chlorate 
Sodium    - 
Sodium     chlorate 
Tin.  eleotr  lytic  n-fii 
Zioo.  eleetrolytic... . 


Kw.-Hr. 

per    Tea 

5.000 

10.000 

7.600 

8.000 

6.800 

7.800 

2.500 

4.000 

145 

27.000 

17.500 

12.000 

1.350 

20.000 

7.000 

175 

4.000 
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POWER  REQUIREMENTS  FOR  MELTING  AND  REFINING  METALS 


Kw.-Hr. 
Material  per    Ton  Material 

Aluminum 500  Cast  iron , 

Brass 300  CastFteel 

Bronae 330  High-speed  steel  .    . 


Kw.-Hr. 

per    Ton 

450 

600 

750 


steadily  growing  in  importance.  This  is  recognized 
when  it  is  remembered  that  the  first  electric  furnace 
for  refining  steel  was  installed  in  1904,  at  which  time 
it  was  regarded  as  a  laboratory  device.  Today  furnaces 
are  made  rated  at  40  tons  and  capable  of  pouring  65 
tons.  Twice  this  capacitj'  is  already  talked  of  for  the 
near  future.  JOHN  A.  Seede, 

Power  and  Mining  Engineering  Department. 
General   Electric   Company, 
Schenectady,  N.  Y. 


Correct  Temperatures  Must  Be  Held  in 
Babbitting  3Iotor  Bearings 

TO  PRODUCE  reliable  and  dependable  babbitted 
bearings  the  workmen  must  be  trained,  the  babbitt 
metal  carefully  selected,  temperatures  kept  within  fixed 
limits,  and  the  tinning  process  and  handling  of  the 
shells,  mandrels  and  metals  during  the  heating  and 
pouring  processes  must  have  careful  study.  In  general 
the  various  babbitts  most  commonly  used  to  line  motor 
bearings  divide  themselves  into  two  distinct  classes  of 
alloy,  known  as  a  tin-base  and  a  lead-base  babbitt  alloy. 
They  usually  contain  from  80  per  cent  to  90  per  cent  of 
tin  or  lead  respectively  as  their  principal  elements. 
Both  classes  of  metal  appear  to  give  good  results  in 
service  when  they  are  properly  made  and  subsequently 
properly  handled  during  the  melting  and  pouring 
processes. 

Tin-base  alloys  for  babbitting  have  been  hitherto 
more  generally  used  as  experience  shows  this  type  of 
alloy  to  be  less  affected  by  a  wide  range  of  temperature 
during  the  heating  and  pouring  process.  Thus,  with 
less  care  and  attention  paid  to  the  details  in  babbitting, 
very  satisfactory  results  can  be  obtained.  Bearings 
which  will  give  very  good  results  in  service  can  be  pro- 
duced with  certain  grades  of  a  lead-base  alloy  when 
heated  and  poured  within  definite  fixed-temperature 
limits  and  when  all  other  conditions,  such  as  tinning, 
heating  of  mandrels  and  shells,  etc.,  are  kept  right.  In 
fact  it  has  been  noted  that  under  certain  test  conditions 
certain  lead-base  alloys  make  a  better  showing  than  the 
tin-base  metals  as  to  their  ability  to  stand  up  under 
successive  hammer  blows.  Moreover,  tests  show  that 
some  lead-base  alloys  have  better  anti-friction  proper- 
ties than  the  tin-base  alloys. 

In  babbitting  bearings  all  operators  seem  to  follow 
the  same  general  practice,  but  there  is  a  universal  tend- 
ency to  neglect  details  in  connection  with  such  points  as 
d)  properly  cleaning  and  tinning  bronze  shells,  (2) 
preheating  of  mandrels  and  shells  Vjefore  babbitting, 
(3)  correct  temperature  of  the  alloy,  (4)  handling  and 
pouring  of  alloy  in  bearing  shells,  and  (5)  reliability  of 
the  source  of  supply  of  babbit  metal. 

There  are  ver>'  few  shops  that  have  babbitting  pots 
equipped  with  temperature-indicating  devices,  and  this 
important  detail  is  left  entirely  to  the  judgment  of  the 
workman,  who  determines  the  proper  temperature  limits 
of  heating  and  pouring  by  some  of  the  following  means, 
based  more  or  less  on  intuition:  CI)  Use  of  a  pine 
stick  Cthe  most  common  practice),  (2)  use  of  a  piece  of 
paper,  (3)  color  of  the  metal,  (4)  condition  of  the  sur- 


face of  the  heated  metal,  and  (5)  appearance  and  by 
stirring  with  a  ladle. 

As  this  subject  is  of  vital  importance,  it  seems  advis- 
able to  outline  in  detail  the  method  used  by  a  large 
manufacturing  company  which  has  been  worked  out  and 
developed  after  many  years  of  experience  and  careful 
study.  It  has  been  found  that  this  method  is  applicable 
to  one  of  each  of  the  more  common  and  well-known  tin- 
base  and  lead-base  alloys  and  if  carefully  followed  will 
give  very  satisfactory  results. 

The  tinning  alloy,  half-and-half  solder,  is  melted  in 
an  iron  or  steel  pot,  in  which  the  temperature  of  the 
metal  should  be  maintained  between  410  deg.  and  440 
deg.  C.  (770  deg.  and  824  deg.  Fahr.).  The  tinning 
alloy  should  not  be  heated  above  450  deg.  C.  (842  deg. 
Fahr.).  If  the  pot  is  used  only  occasionally,  cover  the 
melted  alloy  with  sawdust  or  charcoal  to  prevent  the 
formation  of  dross.  The  metal  should  be  stirred  fre- 
quently when  being  used  and  always  before  using  after 
standing  for  any  length  of  tiTe  in  a  molten  condition. 

This  tinning  operation  consists  of  coating  the  surface 
to  be  babbitted  with  a  thin  film  of  half-and-half  solder. 


LEAD-BASE  BEARING  METAL  POURED  UNDER  VARIOUS  CONDITIONS 
AND  SUBJECTED  TO  HAMMER  TESTS 

The  machined  parts  that  are  not  to  be  tinned  should  be 
coated  with  a  thin  mixture  of  red  clay  and  water. 
When  dry,  swab  the  parts  to  be  tinned  with  zinc  chloride, 
(saturated  solution  of  zinc  in  hydrochloric  acid),  then 
dip  into  the  tinning  .solution.  Leave  the  shell  in  the 
pot  until  it  is  just  hot  enough  for  the  tinning  alloy  to 
run  off.  Remove  the  shell  from  the  pot  and  thoroughly 
rub  the  surface  to  be  tinned  with  zinc  chloride,  making 
sure  that  all  parts  have  a  thin  coating  of  the  alloy,  and 
that  no  untinned  sjmts  are  left  on  the  surface  to  be 
babbitted.  Immerse  the  shell  again  in  the  tinning  alloy 
to  remove  the  acid  left  fj-om  the  swab  and  do  not  swab 
or  othenvise  touch  the  tinned  surface  again,  but  babliitt 
immediately. 

In  tinning  bronze  .'shells  that  are  not  to  be  babbitted 
treat  them  as  outlined  above  except  after  their  second 
immersion  in  tinning  alloy  the  tinned  surface  should  be 
cleaned  with  waste  to  remove  any  o.xide  or  other  foreign 
matter  and  the  graphite  bru.shed  from  the  untinned 
parts. 
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It  is  not  common  practice  to  tin  iron  shells,  although 
it  can  be  done.  Instead  anchor  holes  are  depended  upon 
to  hold  the  babbitt  securely  to  the  shell.  All  anchor 
holes  should  be  cleaned  well  so  that  the  babbitt  will  be 
held  firmly  in  place.  Standard  anchor  holes  should  be 
generous  in  number  and  should  t)e  near  the  ends  and  at 
the  edge  of  the  bearing  windows  of  all  shells  in  order  to 
hold  the  babbitt  securely  at  the  edges. 

Mandrels  should  be  heated  to  prevent  chilling  of  the 
babbitt  when  poured,  and  should  be  coated  with  a  thin 
wash  of  red  clay  mixed  in  water  to  prevent  the  babbitt 


CORRECT  TEMPERATURES  FOR  POURING  BABBITT  AND  FOR 
SHELLS,  MANDRELS,  ETC. 


Do  Not  Exceed, 

Deg.  C. 

450 


Correct  Temperature, 
Deg.  C. 
'lining  alloy 4)0-440 

Mandrels: 

For  tinned  solid-bronze  shells 1 00- 1 25 

For  tinned  split-bronze  shells 1 25- 1 50 

For  split  or  solid-iron  shells 240-270 

.Shells: 

Iron 200-250 

Bronze See  note* 

Babbitt 460-482 


*  Temperature  of  tinning  alloy. 

from  sticking  to  the  mandrel  and  to  prevent  blowholes 
in  the  babbitted  lining.  This  coating  can  be  applied 
with  a  brush  or  a  swab  and  should  be  done  before 
babbitting  each  shell.  Best  results  have  been  obtained 
by  preheating  mandrels  as  follows:  For  tinned  solid- 
bronze  shells,  100  deg.  to  125  deg.  C.  (212  deg.  Fahr. 
to  257  deg.  Fahr.)  ;  for  tinned  split-bronze  shells,  125 
deg.  to  150  deg.  C.  (257  deg.  Fahr.  to  302  deg.  Fahr.)  ; 
for  split  or  solid-iron  shells,  240  deg.  to  270  deg.  C.  (464 
deg.  Fahr.  to  518  deg.  Fahr.). 

Preheat  all  iron  shells  to  a  temperature  of  200  deg. 
to  250  deg.  C.  (392  deg.  to  482  deg.  Fahr.)  before  bab- 
bitting so  that  the  babbitt  metal  will  flow  close  to  the 
shell  and  al.so  permit  the  shell  and  babbitt  to  shrink 
together  and  avoid  loose  babbitt.  All  tinned  bronze 
-shells  must  be  poured  immediately  after  the  tinning 
operation  and  no  additional  preheating  is  necessary. 

The  babbitt  metal,  either  a  tin-base  or  lead-base  alloy, 
must  not  be  allowed  to  become  hotter  than  490  deg.  C. 
(914  deg.  Fahr.)  at  any  time,  and  it  should  not  have 
any  other  alloy  mixed  with  it.  Use  a  pyrometer  for 
determining  the  temperature,  and  wherever  possible 
use  a  regulator  for  controlling  the  temperature  of  the 
metal  in  the  babbitting  pot.  Melt  the  alloy  in  an  iron 
or  steel  pot  and  maintain  the  temperature  when  in  use 
between  460  deg.  and  482  deg.  C.  (860  deg.  Fahr.  to 
900  deg.  Fahr.).  Mix  the  metal  thoroughly  from  the 
bottom  of  the  pot  as  soon  as  melted,  again  at  frequent 
intervals  when  being  used,  and  always  just  before  using 
after  the  metal  has  been  standing  in  a  molten  condition 
for  any  length  of  time.  If  the  pot  is  used  only  occa- 
sionally cover  the  babbitt  with  sawdust  or  charcoal  to 
prevent  the  formation  of  dross. 

Ordinarily  pour  all  bearings  in  a  vertical  position 
unless  the  irregular  shape  of  the  bearing  makes  this 
position  inadvisable,  in  which  case  incline  the  bearing 
at  the  m«st  suitable  angle  and  pour  at  the  most  con- 
venient point.  In  pouring  a  split  bearing  at  an  angle 
the  parting  face  should  be  on  the  under  side  resting  on 
the  jig.  The  metal  should  be  poured  from  a  self -skim- 
ming ladle  in  a  steady  stream  directly  along  the  man- 
drel to  avoid  the  pocketing  of  air. 


Small  blowholes,  if  few  in  number,  should  be  filled  in 
with  the  babbitting  metal  by  the  use  of  a  hot  soldering 
iron.  If  blowholes  are  large  in  size  or  number  or  if 
seams  have  formed  the  lining  should  be  melted  out  and 
the  bearing  rebabbitled.  Remove  the  excess  babbitt 
which  may  have  stuck  around  the  windows  with  a  hot 
.soldering  iron. 

Too  much  stress  cannot  be  laid  upon  the  importance 
of  maintaining  certain  definite  temperature  limits  to 
which  the  bearing  metal  should  be  heated.  Experience 
has  shown  that  a  perfectly  good  metal  can  be  made 
almost  worthless  for  bearings  by  allowing  it  to  become 
hot,  also  by  pouring  when  too  hot  or  too  cold.  This  is 
more  applicable  to  a  lead-base  than  to  a  tin-base  alloy. 
As  an  example  of  just  what  will  happen  to  metal  poured 
under  varying  temperature  conditions,  a  series  of  tests 
were  made  on  a  lead-base  alloy  by  subjecting  te.st  pieces 
of  the  metal  1  in.  (2.5  cm.)  in  diameter  and  1  in.  (6.2 
mm.)  thick  poured  under  different  temperature  con- 
ditions to  a  series  of  hammer  blows.  The  results  of 
these  tests,  which  are  shown  in  the  curves,  plainly  tell 
their  own  story. 

In  order  to  maintain  temperatures  at  the  proper 
values  a  thermocouple  connected  to  an  indicating  milli- 
voltmeter  which  is  calibrated  in  degrees  centigrade  or 
fahrenheit  is  inserted  in  an  iron  tube  which  is  placed 
in  the  molten  metal.  A  further  development  of  this 
outfit  has  an  automatic  attachment  which  controls  the 
temperature  by  regulating  the  flow  of  the  gas.  This 
scheme  is  by  far  more  reliable  owing  to  the  fact  that 
once  adjusted  it  requires  no  further  attention  but  works 
automatically. 

A  new  type  of  soldering  pot  in  process  of  development 
is  heated  by  electricity  and  equipped  with  an  automatic 
temperature  control.  On  this  pot  the  temperature  is 
controlled  by  means  of  a  chemical  contained  in  a  metal 
tube  anchored  in  the  pot,  which  changes  from  an 
insulator  to  a  conductor  between  a  predetermined  range 
in  temperature.  J.  S.  Dean, 

Motor  Engineering  Department. 
Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 


Adapting  Insulator  Clanip  for  a  Cable 
Which  Is  Too  Large 

ifi'*i  s/n»/>  iron 


2^  cable 


W 


ECENTLY  when  sup- 
porting a  length  of 
2*-in.  cable  in  a  substa- 
tion of  a  large  manufac- 
turing company  all  in- 
sulators designed  for  this 
size  cable  were  used  be- 
fore the  job  was  com- 
pleted. There  were  on 
hand,  however,  some  in- 
sulators for  2-in.  cable 
and  these  were  used  as 
shown  in  the  accompany- 
ing cut.  The  upper  half  of  the  original  clamp  was  dis- 
carded, and  by  means  of  flat-head  screws  a  length  of 
\-m.  by  J-in.  strap  iron  was  bolted  in  its  place.  This 
formed  a  seat  for  the  U-shaped  strap  made  of  .i-in.  by 
li-in.  iron,  under  which  the  cable  was  clamped.  This 
held  the  cable  securely  and  answered  the  purpo.<e  satis- 
factorily. Frank  Harazim. 
New  York  City. 


2-iN.  insulator  clamp 
adapted  to  hold  a 
2j-in.  cable 


Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


Free  Trouble  Service  Found  Best 
at  Hartford 

FIFTEEN  years  of  free  trouble  sei-vice  has  con- 
vinced the  Hartford  (Conn.)  Electric  Light  Com- 
pany of  the  wisdom  of  handling  this  class  of  work  with- 
out charge  except  where  major  failures  of  apparatus 
or  wiring  require  subsequent  reporting  to  conti-actor  or 
manufacturer  for  attention.  In  1920  the  "trouble-shoot- 
ing" staff  handled  20,981  calls  with  about  40,000  con- 
nections to  the  system.  Three  men  working  nine  hours 
six  days  per  week,  with  a  fourth  man  working  part  time 
in  rush  periods  and  a  fifth  as  a  substitute,  care  for  this 
service.  Forty-seven  per  cent  of  the  total  number  of 
calls  are  classified  as  "fuses  blown,  cause  unknown," 
against  15  per  cent  classified  as  trouble  in  appliances, 
sockets  or  fixtures,  11  per  cent  short  circuits  in  wiring, 
-sockets  or  fixtures,  and  1  per  cent  motor  trouble. 


Swaner  designed  and  built  the  house,  and  electrical 
manufacturers,  jobbers  and  dealers  contributed  to  make 
it  a  success. 


Salt  Lake  Gives  a  Good  Example  of  a 
Well-Chosen  "Home  Electric" 

RECENT  examples  of  the  "Home  Electric"  have 
.  shown  conclusively  that  one  of  the  biggest  elements 
in  their  success  is  the  selection  of  a  well-designed  house, 
generously  furnished  and  in  good  taste.  Salt  Lake  City 
has  just  conducted  such  a  demonstration  in  a  small 
Colonial  cottage. 

The  home  contained  approximately  150  electrical  out- 
lets and  nearly  fifty  switches.    A  number  of  guides  were 


LIVI.NG    ROOM    OK    SALT    LAKE    ELECTRICAL     HOME 

provided  who  explained  to  the  visitors  the  wiring  instal- 
lation and  the  practicability  and  convenience  of  each 
outlet  and  appliance  in  every  room.  In  a  prominent 
place  in  the  house  a  sign  was  displayed  reading  "No  so- 
licitation, demon.stration  or  quotations  made  during  this 
exhibition.  Information  will  be  cheerfully  furnished 
by  any  electrical  dealer." 

The  home  was  conducted  under  the  direction  of  the 
Rocky  Mountain  Electrical  Co-operative  League.    L.  B. 


Tenney  Companies  Sponsor  Employee 
Educational  Efforts 

PUBLIC  utility  companies  in  the  Charles  H.  Tenney 
&  Company  (Boston)  group  are  embarking  this  fall 
on  a  policy  planned  to  give  the  utmost  encouragement 
to  employee  educational  efforts.  An  educational  direc- 
tor has  been  appointed  for  each  company  and  charged 
with  the  responsibility  of  co-operating  with  employees 
taking  various  courses  with  the  National  Electric  Light 
Association.  Edison  Electric  Appliance  Company,  Alex- 
ander Hamilton  Institute,  International  Correspondence 
Schools  or  other  trade  and  accounting  institutions.  It 
is  the  policy  of  the  company  to  meet  such  employees  at 
least  half  way  in  relation  to  personal  expenses  involved. 
It  is  not  intended  to  advance  the  money  before  such 
courses  are  completed,  but  on  presentation  of  certifi- 
cates showing  that  the  work  has  been  accomplished 
financial  encouragement  will  be  given  in  approved  cases 
along  the  above  lines.  It  is  also  planned  to  provide  lec- 
tures on  many  subjects  of  interest  and  value  to  utility 
employees  during  the  coming  winter,  and  plans  have 
been  formulated  whereby  representatives  of  manufac- 
turing companies  in  the  electrical  field  will  speak  to 
groups  of  employees  on  the  principles  and  detailed  ap- 
plication of  their  products.  Much  educational  work  was 
interrupted  by  the  war,  and  the  importance  of  recruiting 
future  leaders  in  these  companies  from  the  ranks  of 
ambitious  workers  is  fully  recognized  by  their  execu- 
tives. About  fifteen  utility  companies,  chiefly  in  New 
England,  are  concerned  in  this  program. 


\  ancouver  Advertises  the  Inexpensiveness 
of  Its  Service 

CORRECTION  of  local  impre.ssions  that  its  rates  are 
high  is  the  object  of  a  series  of  advertisements  now 
lieing  run  by  the  British  Columbia  Electric  Railway 
Company,  Vancouver,  B.  C.  During  the  last  year  or 
more  the  company  has  been  advertising  extensively  to 
increase  its  lighting  business,  and  results  have  proved 
the  value  of  the  policy.  It  became  evident,  however, 
that  there  still  lingered  in  the  minds  of  some  a  more  or 
less  well-defined  feeling  that  the  company's  rates  for 
light,  power  and  gas  were  high,  and  it  was  felt  that 
such  delusions  must  be  dispelled.  A  series  of  adver- 
tisements, some  of  which  are  shown  here,  was  prepared. 
Each  adverti-sement  carried  one  salient  fact  emphasizing 
the  low  cost  of  the  company's  service.  These  advertise- 
ments were  run  in  street  cars  and  in  the  daily  papers. 
Each  card  remained  in  the  cars  one  week,  while  it  ap- 
peared printed  in  .script  in  the  daily  papers  one  day 
during  the  same  week. 

Following  this  campaign,  other  advertisements  giving 
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the  cost  of  using  certain  sizes  of  lamps  were  run.  Ex- 
planations were  made  as  to  how  any  one  might  figure 
out  for  himself  or  herself  the  actual  co.st  of  a  lam]).  On 
such  advertisements  the  slogan  "Light  costs  little — use 


Oit^  U/itutipejf.  Oltau^O'. 
tAe^finatiea  andciHei 

or7mm&nZa£  ^^M^ 
ilia  codta  OTi^Z 
(xmta  pen^  fi.W.H. 
4u£f  a^at  tfif^ 
Qeatt£e  munieqiat 

on  0/d  ^^nli/nent 

■nPICAL  ADVERTISEMENTS  EMPHASIZING  LOW  COST  OF 
ELECTRIC    SERVICE 

more"  was  used.  It  is  believed  that  when  the  public 
realizes  how  inexpensive  electric  service  really  is  one  of 
the  deterrents  to  the  use  of  more  light  and  to  the  sale 
of  more  electric  appliances  will  be  removed. 


Prize  Eniblein  Features  Pitts  field 
Electric  Service 


AN  EFFECTIVE  em- 
^  blem  sign  advertis- 
ing electric  service  was 
recently  installed  by  the 
Pittsfield  (Mass.;)  Elec- 
tric Company  on  the  roof 
of  its  main  office  build- 
ing. The  design  was  the 
result  of  a  prize  competi- 
tion for  the  best  eml)lem 
that  could  be  used  for 
signing  automobile 
plates,  letterheads  and 
company  badges,  which 
was  won  by  a  motor  re- 
pairman. It  consists  in 
roof -sign  form  of  an 
equilateral  triangle  with 
10-ft.  metal  sides,  fin- 
ished in  black,  with  a 
white  center  of  inclined 
white-enamel  steel  at  the 
apex  of  which  is  mount- 
ed a  500-watt  incandescent  lamp  with  a  steel  reflector. 
The  sign  is  illuminated  nightly  until  11  o'clock  and, 
with  the  corner-window  display  illumination  at  the  com- 
pany's office,  has  attracted  no  little  attention.  W.  A. 
Whittlesey  is  manager  of  the  Pittsfield  company. 
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What  Other  Companies 
Are  Doing 

Reading,  Pa. — Improvement  of  business  in  the  ter- 
ritory served  with  electric  light  and  power  by  the 
Metropolitan  Edison  Company  is  shown  by  the  fact 
that  in  July  and  August  the  Metropolitan  Edison  Com- 
pany signed  contracts  for  more  power  than  in  the  pre- 
ceding seven  months.  During  August,  when  the  total 
power  signed  was  twice  the  amount  in  July,  five  Reading 
industrial  plants  which  were  formerly  operated  by  their 
own  steam  wei'e  connected  to  the  electric  power  .service 
of  the  company.  For  the  eight  months  ended  Aug.  31 
the  total  of  new  contracts  secured  by  the  Metropolitan 
Edison  Company  was  2,714.  There  were  contracts  to 
serve  1,743  old  houses  and  to  furnish  1,590  hp.  in 
motors.  These  figures  show  a  substantial  gain  over  the 
corresponding  period  of  last  year. 

Sandusky,  Ohio — The  station  records  of  the  San- 
dusky Gas  &  Electric  Company  show  an  increased  output 
for  the  first  twenty-four  days  of  September  over  a  like 
period  in  August  of  220,498  kw.-hr.  Approximately  70 
per  cent  of  this  increase  represents  new  business  taken 
on.  The  balance  is  a  natural  increase  due  to  the  greater 
number  of  lighting  hours  and  the  gradual  resumption 
of  business.  All  of  the  industries  in  the  city  of  San- 
dusky and  the  surrounding  territory  report  a  decided 
improvement  in  the  amount  of  orders  being  received. 

Enid,  Okla. — C.  T.  Barber  of  the  Enid  division  of 
the  Oklahoma  Gas  &  Electric  Company  recites  an  inci- 
dent which  shows  the  growing  favorable  attitude  of 
the  public  toward  customer  ownership.  He  says:  "A 
few  weeks  ago  a  gentleman  came  into  the  office  and  in- 
quired about  Oklahoma  Gas  &  Electric  securities.  After 
they  were  thoroughly  explained  he  signed  for  five  shares 
for  his  three  boys,  ranging  in  age  from  twelve  to  seTen- 
teen  years.  He  explained  that  as  this  was  the  very  best 
way  for  the  boys  to  save  money,  he  was  going  to  start 
them  off  and  they  were  to  come  into  the  office  personally 
and  make  their  own  monthly  payments." 

Greenville,  N.  C. — Installation  of  the  latest  type  of 
incandescent  series  street-lighting  system  has  just  been 
completed,  replacing  the  old  type  of  street  arcs.  The 
main  thoroughfares  of  Greenville  are  now  lighted  with 
600-cp.  nitrogen-filled  lamps,  while  the  outskirts  of  the 
city  are  lighted  with  400-cp.  lamps  of  the  same  tyi)e. 
The  new  system  has  revolutionized  the  street  lighting 
of  the  city.  The  600-cp.  lamps  give  about  a  third  more 
illumination  per  unit  than  the  old  arc  lamps,  while  the 
400-cp.  lamps  give  an  illumination  virtually  the  same  as 
the  old  lamps.  However,  they  have  been  arranged  so 
that  they  have  a  uniform  distribution  of  light  without 
the  glare  and  flickering  of  the  old  system.  The  manage- 
ment and  officials  of  the  Greenville  company,  together 
with  the  lighting  committee  of  the  City  Council,  have 
e-xpressed  their  approval  and  indorsement  of  the  new 
system. 

j^Vstoria,  Ore. — The  Pacific  Power  &  Light  Company, 
together  with  the  local  electrical  contractor  dealers  and 
through  the  co-operation  of  the  Northwest  Electrical 
Service  League,  will  conduct  a  "home  electric"  in  As- 
toria during  the  present  month  and  expects  thereby  to 
stimulate  the  sale  of  domestic  electric  appliances  and 
interest  the  citizens  in  a  greater  use  of  household  labor- 
saving  devices. 
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Generators,  Motors  and  Tr?.nsforniers 

Calculating  Charactet-istics  of  Synchronous  Machines. 
— J.  H.  KUHL1L4N. — Tests  to  determine  the  data  re- 
quired to  compute  complete  performance  curves  and 
methods  to  be  employed  in  calculating  various  values 
from  the  readings  are  explained.  Data  are  given  show- 
ing the  results  of  tests  made  on  an  actual  machine. — 
Electrical  Review,  Sept.  3,  1921. 

A  New  Alternating-Current  Generator  with  Asym- 
metric Wave. — Max  Breslauer. — An  electric  generator 
is  described  which  delivers  an  asymmetric  alternating 
current  consisting  of  a  very  steep  positive  part  of  short 
duration  and  a  veiy  much  smaller  negative  part  of  com- 
paratively long  duration.  This  is  being  achieved  by 
driving  synchronously  a  two-pole  inductor  within  a 
two-pole  field,  the  latter  excited  by  ordinary  sinusoidal 


OSCILLOGEIAM    OF   ASYM.METRIC    CURRENT    WAVE 

alternating  current.  The  mechanical  coupling  between 
driving  motor  and  driven  generator  is  once  for  ever 
established  so  as  to  give  the  maximum  distortion  of  the 
-wave  form,  this  coupling  being  established  with  the  aid 
of  an  oscillograph.  Feeding  a  step-up  transformer,  such 
a  small  motor-generator  set  is  eminently  suited  to 
produce  X-rays.  A  diagram  showing  the  construction 
of  the  machine  and  oscillograms  of  its  current  wave 
are  given. — Elektrotechnische  Zeitschrift.  Sept.  15, 
1921. 

Lamps  and  Lighting 

Low-Voltage,  Self-Starting-Arc  Incandescent  Lamp. — 
McFarland  Moore. — A  new  self -starting  neon-tungsten 
lamp  which  will  operate  on  low-voltage  circuits  con- 
sists of  two  helices  of  tungsten  wire  in  an  atmosphere 
•of  neon  pa,s,  the  ends  of  the  helices  being  separated  by  a 
ver>'  short  distance.  When  voltage  is  put  on  this  lamp 
there  first  appears  around  the  electrodes  a  corona  dis- 
charge of  light  having  the  characteristic  red  color  of 
neon,  and  the  corona  steadily  evolves  into  a  horizontal 
cylinder  of  intense  white  light.  The  output  of  the  lamp 
constructed  is  about  178  spherical  candles,  and  the 
specific  consumption  becomes  1.08  watts  per  spherical 
candle. — Paper  presented  before  Illuminating  Engineer- 
ing Society,  Sept.  29,  1921. 

Desired  Road  Illumination  from  Automobile  Head- 
lamps.— H.  H.  Magdsick  and  R.  X.  Falge. — There  are 
presented  data  derived  from  thirteen  observers  and 
showing  the  road  illumination  from  headlighting  equip- 
ment in  a  moving  car  under  various  conditions  of  road 
surface,  contour,  boundaries,  street  lighting,  weather, 
speeds,  etc.,  with  lighting  facilities  which  offered  a 
considerable  range  of  intensity  and  distribution. 
These  data  indicate  in  a  general  way  the  lighting  re- 


quired for  safety  and  a  moderate  degree  of  convenience ; 
that  is,  the  lower  limit  of  what  might  be  termed  good 
practice  for  the  more  common  road  conditions.  They 
are  not  sufficiently  complete  to  permit  an  analysis  of  the 
effect  of  each  of  the  variable  factors.  A  description  is 
given  of  the  equipment  employed,  together  with  an  out- 
line of  the  procedure  followed  in  obtaining  the  data. — 
— Paper  presented  before  Illuminating  Engineering  So- 
ciety, Sept.  29,  1921. 

Generation.  Transmission  and  Distribution 

Heating  of  Cables.— P.  Duxshe.-^th. — The  writer 
states  that  lack  of  agreement  on  the  subject  of  cable 
heating  is  due  to  two  factors.  On  the  one  hand, 
numerous  results  of  research  and  investigation  have 
sprung  up  and  obscured  the  real  problem,  and  on  the 
other  hand,  investigators  have  dealt  with  the  cable  and 
its  surroundings  as  one  entity  instead  of  sepa-ating 
them  into  two  distinct  problems.  With  these  two  facts 
in  mind,  he  proceeds  to  analyze  and  formulate  the 
rise  in  temperature  in  cables. — London  Electrician, 
Sept.  9,  1921. 

Hydro-Electric  Construction  Sites  Along  Columbia 
River. — W.  A.  ScOTT. — The  five  natural  power  sites  on 
the  Columbia  River  between  the  mouth  of  the  Willam- 
ette and  the  United  States  boundary  line  are  described. 
The  head  and  the  amount  of  power  available  and  the 
cost  of  development  at  each  of  the  points  are  given. — 
Electrical  Review,  Sept.  3,  1921. 

Developments  in  Power-Station  Design. — One  of  a 
series  of  articles  describing  equipment  for  power  plants. 
This  article  describes  oil-burning  furnaces  and  the 
auxiliary  equipment  which  must  go  with  them.  The 
paper  says  that  the  convention  of  a  few  boilers  in  large 
power  houses  to  oil  firing  for  meeting  peak  loads  is 
well  worth  considering.  Oil  fuel  is  easiest  to  handle 
and  is  easily  stored.  The  furnaces  with  an  oil-fired 
boiler  are  at  all  times  under  perfect  control  and  the 
steaming  capacity  can  be  readily  adjusted  to  variations 
of  loads.  One  ton  of  oil  occupies  38  cu.ft.  while  a  ton 
of  coal  occupies  45  cu.ft.  When  the  calorific  values 
are  compared,  the  saving  in  storage  space  with  oil 
fuel  is  more  than  50  per  cent. — London  Engineer,  Aug. 
26,  1921. 

Traction 

The  "IB-Bl"  Express  Locomotives  of  the  Swiss  Fed- 
eral Raihvays. — W.  LCthi. — This  detailed  and  elabo- 
rately illustrated  paper  describes  one  of  the  forty-one 
Brown-Boveri  locomotives  used  on  different  lines  of  the 
Swiss  Federal  Railways.  The  system  is  single-phase,  at 
16S  cycles  and  15,000  volts.  The  engines  are  designed  to 
pull  300  tons  over  grades  of  26  per  1,000  at  50  km.  per 
hour,  while  their  top  speed  reaches  75  km.  per  hour. 
There  are  four  twelve-pole  motors  of  500  hp.  continuous 
rating  installed  on  each  locomotive,  driving  in  pairs  over 
1 :3.2  gearing  two  jackshafts  from  which  horizontal  rods 
actuate  the  drivers.     A  transformer  of  1,730  kva.  with 
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a  great  number  of  taps  provides  oiKhteen  starting  posi- 
tions and  tile  energy  for  heating  tlie  train.  To  cool  the 
transformer  oil  is  pumped  through  a  set  of  cooling 
tubes  arranged  along  both  sides  of  the  locomotive.  Each 
main  motor  has  its  own  7J-hp.  motor-blower  set.  Provi- 
sion is  made  for  braking  the  train  on  long  down  grades 
by  short-circuiting  the  motors  over  resistors. — Brmcn- 
Boveri  Mitteilungen,  September,  1921. 

Review  of  Electric  Traction.— FRAtiK  .1.  Spbaoue.— 
A  history  of  the  development  of  electric  traction  with 
the  influence  exercised  by  difTerent  men  from  Thomas 
Davenport,  the  pioneer,  up  to  the  present  age.  The 
problem  of  development  in  technical  features  is  dis- 
cussed from  the  earlier  days  up  to  the  present  multiple- 
unit  system  and  main  railroad-line  electrification. — 
Journal  of  Franklin  Institute,  September,  1921. 

Installations,  Systems  and  Appliances 

Transformer  Oil  Slvdge.~C.  J.  Rodman.  —  Three 
types  of  transformer  oil  sludge,  the  asphaltic,  the  soap 
and  the  carbon,  are  described.  Poor  oil,  containing  un- 
saturates, water,  small  resinous  bodies  and  certain  ac- 
celerators, produces  the  oxidation  of  asphaltic  and  soap 
sludges  most  readily.  The  carbon  type  of  sludge  is  pro- 
duced during  electrical  breakdown.  Highly  refined  oil 
of  the  saturated  paraffine  series,  which  is  carefully  fil- 
tered when  the  dielectric  strength  begins  to  lower  during 
operation,  can  be  successfully  used  for  many  years. — 
Paper  presented  before  American  Electrochemical  So- 
ciety, Oct.  1,  1921. 

Internal-Combustion  Engines  in  Marine  Service. — 
Charles  Edward  Lucke. — This,  the  second  part  of  an 
article,  compares  various  forms  of  propulsion  for  steam- 
ships, including  electric  drive.  Data  are  given  in  the 
form  of  tables,  curves  and  charts,  showing  costs  of 
equipment,  operating  expenses,  dead-weight  distribu- 
tion, cargo  capacity  per  single  voyage  per  ton-mile, 
annual  operating  expenses,  annual  return  on  invest- 
ment, etc. — .Journal  of  Fravklin  In.'<tituffi.  August,  1921. 

Electrophysics  and  Magnetism 

Application  of  Electrophysics  to  Ordnance  Problems. 
--Gordon  F.  Hull. — Methods  of  measuring  the  velocity 
of  projectiles  by  electrical  means  are  described.  Elec- 
trical apparatus  has  also  been  developed  for  measuring 
the  pressure  in  a  gun  and  the  expansion  of  a  gun 
during  firing. — Journal  of  Franklin  Institute,  Septem- 
ber, 1921. 

Magnetic  Force  in  Viscomiecting  Switches. — H.  B. 
DwiGHT. — An  explanation  of  the  forces  which  exist  in 
disconnecting  switches  tending  to  throw  the  switches 
open  on  passage  of  current.  Formulas  and  curves  are 
given. — London  Electrician,  Sept.  2,  1921. 

Electrochemistry  and  Batteries 

Factors  Influencing  the  Electrolysis  of  Organic  Com- 
pounds.— Raymond  Freas. — A  contribution  attempting 
to  encourage  further  research  and  study  of  organic  com- 
pound electrolysis.  The  discussion,  limiting  itself  to 
electro-reduction  processes,  states  that  the  concentration 
of  a  "depolarizer"  relative  to  that  of  active  hydrogen  or 
H — ,  as  well  as  H  -f,  determines  the  nature  of  reduction 
possible.  The  factors  influencing  the  relative  velocities 
of  reaction  are  enumerated,  and  in  spite  of  their  great 
number  the  author  maintains  that  it  is  possible  to  ob- 
tain selective  reduction  electrolytically.  An  experimen- 
tal arrangement  used,  and  adaptable  to  continued  study, 
is  presented.— Paper  presented  before  American  Elec- 
trochemical Society,  Oct.  1,  1921. 


Telegraphy,  Telephony  and  Signals 

Reinforced  Concrete  Poles  for  Radio  Antennas  and 
High-Voltage  Trajismission  Tfjwers. — J.  Leroy. — This 
short  paper  describes  a  novel  design  of  high-tension  and 
radio  towers  of  reinforced  concrete.  The  skeleton  of  the 
structure  is  built  up  of  steel  tubing  held  together  by 
concentric  steel  rods.  The  finished  steel  construction  is 
embedded  in  wooden  molds  for  the  concrete,  which  are 
so  equipped  as  to  give  a  hollow  square  pole  with  a  num- 
ber of  openings  on  the  four  sides.  Such  a  tower  has 
a  pleasing  appearance  and  may  be  built  for  any  strength 
desired  by  choosing  proper  steel  cross-sections.  For  an 
actual  case — a  tower  of  25  m.  height,  to  carry  two  100- 
sq.mm.  three-phase  lines — the  complete  calculation  and 
drawings  are  given. — Revue  Generale  de  I'Electricite, 
Aug.  27,  1921. 

Direction  Finding  by  Wireless. — J.  .J.  BENNETT. — 
This  paper  describes  several  methods  of  using  wireless 
telegraphy  for  guiding  ships  and  aircraft.- — London 
Electrician,  July  29,  1921. 

History  of  the  Electric  Signaling  System  Within  the 
Arlberg  Tunnel. — L.  KOHLFiJRST. — In  this  unusual 
article  the  almost  endless  troubles  experienced  with 
an  electric  signaling  system  installed  in  the  6-mile  <'9.6- 
km.)  Arlberg  Tunnel,  through  which  are  operated  trains 
driven  by  steam  locomotives,  are  described  in  detail. 
It  was  very  diflScult  to  find  properly  designed  cables. 
relays,  bells  and  telephone  apparatus  sufficiently  rugged 
to  withstand  the  effects  of  great  moisture  combined 
with  the  acid  fumes  from  the  locomotives.  Amid  the 
vast  amount  of  details  there  may  be  mentioned  the  fact 
that  a  telephone  cable  which  when  installed  measured 
8,000  microhms  resistance  per  kilometer  from  copper 
to  lead  sheath  dropped  in  six  years  to  only  0.2  microhms. 
— Elektrotechnische  Zeitschrift,  Aug.  25,  1921. 

Maritime  Radio  Service  in  France. — J.  Brun. — This 
service  was  inaugurated  in  1904  and  comprises  today 
eight  stations  on  French  shores  and  one  in  Algiers. 
Each  station  has  its  own  definite  sending  territory.  A 
short  description  is  given  of  each  of  these  radio  posts 
with  photographs  of  four  of  them  showing  the  ar- 
rangement of  the  antenna.s.  Finally  the  author  deplores 
the  great  noise  caused  by  the  many  sending  stations 
operating  day  and  night,  virtually  all  on  a  600-m.  wave, 
and  suggests  that  designated  wave  lengths  be  used  for 
specific  purposes.  This,  he  claims,  would  help  ma- 
terially to  aid  clear  and  easy  reception. — Radio  Elfc- 
tricite,  August,  1921. 

Miscellaneous 

Electric  Conservation  of  Fodder. — F.  RUTGERS.— The 
Swiss  Oerlikon  Works  have  acquired  the  patents  of  a 
new  method  to  conserve  vegetable  fodder  in  silos.  At 
the  bottom  of  the  silo  is  placed  a  large  metallic  elec- 
trode, upon  which  freshly  cut  grass,  clover,  corn,  beet 
leaves,  etc.,  are  piled  to  the  desired  height,  a  metallic 
cover  serving  as  upper  electrode.  Between  these  two 
electrodes  a  low-voltage  alternating  current  of  from 
200  volts  to  500  volts  is  applied  for  a  few  days  or 
nights,  which  kills  all  bacteria  either  directly  by  the 
current  or  by  the  developed  heat.  The  conservation  of 
10  tons  of  fodder  requires  between  130  kw.-hr.  and  200 
kw.-hr.  Several  years  of  actual  trial  have  proved  this 
method  to  be  far  superior  to  any  other  means  of  keep- 
ing fodder  in  silos  without  previous  drying.  The 
steady  night  load  is  welcomed  by  power  stations. — 
Bulletin  de  I'.Association  Suisse  dfs  Electriciens, 
August,   1921. 
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Salt  Lake's  New  "White  Way"  Lighting 
System  Completed 

SALT  LAKE  CITY'S  new  "white  way"  lighting  unit 
has  been  completed,  and  on  the  evening  of  Oct.  5, 
with  appropriate  ceremonies  and  with  30,000  spectators 
in  attendance,  Maj-or  Neslen  threw  on  the  current 
switch.  A  civic  celebration  was  held  in  connection  with 
the  turning  on  of  the  lights. 

The  new  installation  consists  of  336  6.6-amp.  lumi- 
nous-arc lamps  of  1,500  cp.  each  on  steel  ornamental 
standards,  three  lamps  to  each  pole,  the  top  lamp  being 
25  ft.  above  the  street  and  the  two  lower  lamps  each 
18  ft.  above  the  street.  The  cost  of  the  installation  is 
approximately  $150,000,  of  which  the  city  will  pay  10 
per  cent,  the  Utah  Power  &  Light  Company  S50.000, 
and  the  merchants  the  remainder,  this  arrangement  be- 
ing made  under  the  provisions  of  a  new  state  law  which 
specifies  that  street-lighting  districts  may  be  created 
and  paid  for  by  a  special  tax  against  abutting  property. 
The  maintenance  cost  will  be  shared  by  the  merchants 
and  the  city,  the  city  paying  10  per  cent.  The  payment 
of  the  cost  of  installation  will  be  distributed  over  a 
three-year  period. 

Plans  are  being  formulated  to  light  many  more  citj' 
blocks  in  a  similar  manner,  and  it  is  predicted  that  in 
another  two  years  the  intensely  illuminated  area  of 
Salt  Lake  City  will  be  double  its  present  size. 


portion  of  the  Glen  Canyon  dam,  ultimately  to  be 
500  ft.  high,  a  generating  station  would  be  built  lower 
down  on  the  river  and  nearer  the  load  centers. 

The  Pyramid  Canyon  site  would  be  about  200  miles 
from  Los  Angeles  and  the  Boulder  Canyon  site  250 
miles.  Recent  studies  of  the  latter  indicate  that  the 
unit  there  would  be  the  first  completed  and  would  be 
connected  to  Los  Angeles  by  a  double-circuit  steel- 
tower  220,000-volt  transmission  line. 


Colorado  River  Plans  of  the  Southern 
California  Edison 


THE  Southern  California  Edisnn  Company  has  filed 
an  application  with  the  Federal  Power  Commis- 
sion for  two  additional  power  sites  on  the  Colorado 
River.  Including  the  filings  on  the  four  former  sites, 
the  total  power  contemplated  in  this  series  of  projects 
equals  3,400.000  hp.    The  two  new  filings  cover  the    Good  Service  Best  Weapon  Against  Public 

Boulder    Canyon    dam    site    and    the    Pyramid    Canyon 


State  Ownership  of  Hydro-Electric  Power 
Still  Agitated  in  California 

PLANS  to  place  on  the  California  general  ballot  in 
November,  1922,  the  initiative  petition  proposing 
state-owned  hydro-electric  power  have  been  developing 
but  slowly.  Headquarters  of  the  organization  of 
politicians  who  are  fostering  this  movement  have  been 
opened  in  San  Francisco  and  Los  Angeles  and  funds 
are  being  solicited  to  carrj-  on  the  work  of  obtaining 
signers  to  the  petition.  The  organization  is  backed 
by  men  who,  it  is  said,  are  interested  in  possible  hydro- 
electric power  sites  which  later  might  be  sold  to  the 
state.  The  petitions  are  being  circulated  in  a  small 
way  and  must  have  more  than  80,000  signatures  before 
the  measure  can  be  placed  on  the  ballot. 

An  indirect  campaign  against  the  measure  is  being 
undertaken  by  the  California  power  companies,  which 
are  holding  meetings  of  their  stockholders  at  which 
facts  about  the  companies  are  being  presented  by  their 
officials.  The  meetings  are  being  held  in  various  cen- 
ters throughout  the  state,  and  it  is  confidently  expected 
that  the  tens  of  thousands  of  such  consumer  stock- 
holders will  have  a  material  effect  upon  the  results  of 
the  election. 


dam  site,  further  down  stream  and  above  Needles,  Cal. 
The  plans  call  for  a  450-ft  dam  at  Boulder  Canyon  and 
a  200-ft.  dam  at  Pyramid  Canyon. 

The  filings  on  these  sites  bring  directly  to  an  issue 
the  plans  of  the  city  of  Los  Angeles,  which  has  filings 
on  the  Boulder  Canyon  site  now  pending  before  the 
Federal  Power  Commission.  The  plans  of  the  South- 
ern California  Edison  Company  call  for  a  compre- 
hen.sive  development  of  the  river  from  a  point  near 
the  southern  boundary  of  Utah  and  continuing  through 
the  entire  State  of  Arizona.  A  storage  reservoir  of 
more  than  40,000,000  acre-feet  is  proposed  at  Glen 
Canyon,  the  upper  point,  which  would  be  large  enough 
to  regulate  the  river  over  a  complete  cycle  of  wet  and 
dr>'  year.s.  Below  this  the  several  power  sites  would 
be  developed  as  the  demand  for  power  grew.  Although 
the  final  plans  have  not  been  announced,  it  is  under- 
stood that  coincident  with  the  con.struction  of  the  first 


Ownership,  Says  J.  A.  Laing 

THE  most  effective  weapon  which  the  utilities  have 
for  combating  municipal  ownership  agitation,  de- 
clared John  A.  Laing,  vice-president  of  the  Pacific 
Power  &  Light  Company,  speaking  before  the  first  regu- 
lar joint  meeting  of  the  .vear  of  the  Portland  (Ore.) 
Sections  of  the  A.  I.  E.  E.  and  N.  E.  L.  A.  and  the 
Oregon  Association  of  Electrical  Contractors  and  Deal- 
ers, on  "Regulations  Under  the  Oregon  and  Washing- 
ton Utilities  Acts,"  is  efficient  and  reliable  service  at 
the  lowest  consistent  cost.  Mr.  Laing  recommended  that 
thought  be  given  to  some  plan  whereby  stockholders 
of  a  utility  might  be  rewarded  for  efficient  manage- 
ment and  penalized  for  inefficient  management  of  their 
organization,  and  expressed  the  opinion  that  better  re- 
sults might  be  obtained  from  a  commission  appointed 
by  the  Governor  than  from  the  elective  system  that  now 
exists  in  some  states. 
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A.  S.  M.  E.  Backs  Fund  for  Preparation  of 
Accurate  Steam  Table 

REALIZING  the  trouble  caused  engineer-s  by  the  wide 
.  divergence  in  the  value  of  the  properties  of  steam 
j?iven  in  the  various  steam  tables  in  use  by  constructors 
and  operators  of  steam  machinery  both  in  America  and 
abroad,  the  American  Society  of  Mechanical  Engineers 
has  agreed  to  Ik?  the  custodian  and  administrator  of  a 
"steam  table  fund."  The  research  committee  of  the 
association  will  supervise  the  work  of  investigation  and 
the  calculation  and  preparation  of  the  table  when  the 
data  are  obtained.  It  is  hoped  that  in  this  way  a  more 
accurate  and  extended  table  may  be  drawn  up  on  which 
all  specifications,  tests  and  operating  data  of  steam 
machinery  can  be  based. 

Any  one  who  is  interested  in  the  matter  is  invited  to 
contribute  to  the  fund,  many  subscriptions  of  reasonable 
size  rather  than  a  few  large  ones  being  desired.  The 
entire  industry,  both  manufacturers  and  users,  will  be 
represented,  and  the  committee  has  already  sufficient 
pledges  in  hand  to  insure  the  starting  of  three  out  of 
five  subjects  of  research.  Bulletins  will  be  issued  from 
time  to  time  as  data  are  obtained.  Arthur  M.  Greene, 
-Jr.,  is  chairman  of  the  research  committee,  which  may 
be  addressed  at  the  Engineering  Societies  Building. 
New  York. 


(California,  Alaska  and  Utah  Power  Proj- 
ects Before  Federal  Conunission 

A  LICENSE  for  a  period  of  fifty  years  has  been  is- 
sued by  the  Federal  Power  Commission  to  the 
Southern  Sierras  Power  Company  of  Riverside,  Cal., 
covering  a  power  project  on  the  headwaters  of  Mill 
Creek  in  the  Angeles  National  Forest.  The  project  in- 
volves the  diversion  of  water  from  High,  Vivian,  Falls, 
Alder  and  Lost  Creeks.  The  water  is  to  be  dropped 
2,047  ft.  to  a  power  house  on  Mill  Creek.  A  storage 
reservoir  containing  100  acre-feet  would  be  formed  on 
Falls  Creek  by  the  construction  of  an  80-ft.  rock-fill 
dam. 

A  special  condition  of  the  license  is  that  the  con- 
struction of  the  entire  project,  except  the  Falls  Creek 
storage  dam  and  reservoir,  is  to  begin  by  Jan.  1,  1922, 
and  be  completed  by  ,Iune  30,  1923.  The  construction  of 
the  Falls  Creek  storage  dam  and  reservoir  is  to  be 
begun  by  Jan.  1,  1925,  and  completed  by  the  end  of  that 
year.  The  licensee  also  is  required  to  construct  and 
maintain  suitable  stream-gaging  stations. 

The  commission  has  approved  an  amendment  of  the 
license  issued  to  the  Alabama  Power  Company  for  its 
project  at  Duncan's  Riffle,  on  the  Coosa  River,  in  Ala- 
bama. The  amendment  allows  the  inclusion  of  lands 
west  of  the  Coosa  River,  half  a  mile  below  the  dam  site, 
from  which  stone  for  use  in  building  a  dam  and  power 
house  is  to  be  obtained.  A  special  condition  of  the 
amendment  is  that  the  control  of  the  added  land  is  to 
lemain  in  the  War  Department  and  that  operations  on 
it  are  to  be  limited  to  such  as  may  be  required  in  the 
removal  of  the  stone. 

A  preliminary  permit  for  a  period  of  fifteen  months 
has  been  granted  to  the  Unita  Power  &  Light  Company 
of  Myton,  Utah,  covering  a  4,800-kw.  project  on  Spring 
Branch  and  the  Unita  River,  in  Duchesne  County,  Utah, 
which  is  necessary  to  meet  the  increased  load  require- 
ments of  the  company. 


A  preliminary  permit  for  two  years  has  been  granted 
to  George  C.  Hazelet  of  Cordoba,  Alaska,  for  the  de- 
velopment of  a  project  at  the  outlet  of  Silver  Lake  in 
the  Chugach  National  Forest,  Alaska.  The  project  in- 
volves the  construction  of  a  dam  across  Duck  River 
and  a  pipe  line  to  convey  the  water  7,000  ft.  to  a  jwwer 
house  to  be  built  at  the  head  of  Galena  Bay.  The  esti- 
mated power  capacity  of  the  project  is  5,000  hp.  It  is 
to  be  used  in  the  operation  of  a  pulp  mill. 

An  extension  for  one  year,  or  until  Oct.  1,  1922,  has 
been  granted  to  the  United  Mills  Company  of  Hickory, 
N.  C.  The  preliminary  permit  covers  a  power  project 
on  Harpers  Creek,  Caldwell  Count>',  N.  C.  The  exten- 
sion is  made  so  that  the  permittee  may  determine  in 
an  intelligent  manner  whether  or  not  the  natural  flow 
of  the  stream  is  of  sufficient  volume  to  justify  it' 
development. 

Ohio  Joint  Rules  Committee  Organization 

A  FINE  example  of  co-operative  work  is  found  in 
the  movement  now  under  way  in  Ohio  to  formulate 
rules  to  be  presented  to  the  commission  for  adoption 
in  compliance  with  the  recently  effective  law  requiring 
the  commission  to  promulgate  rules  and  regulations 
governing  overhead  construction.  The  communication, 
power  and  railroad  interests  are  all  w^ell  represented  on 
a  general  committee  by  experienced  men,  and  in  addi- 
tion to  the  formal  members  of  the  committee  a  number 
of  advisory  members  are  subject  to  call. 

A  working  committee  of  two  members  each  from  the 
communication,  power  and  railway  interests  has  been 
formed  to  carry  the  burden  of  the  work  of  preparing 
and  agreeing  on  the  final  form  of  rules  to  be  pre- 
sented. 

Six  sub-committees  of  the  working  committee 
have  been  formed  to  consider  respectively  the  details 
of  genei-al  rules  and  definitions,  communication  and 
signal  lines,  crossings  over  steam  roads,  power-line 
crossings  over  steam  railroads  and  communication  or 
signal  lines,  colinear  or  joint  construction  of  power  and 
communication  or  signal  lines,  and  technical  data  and 
inductive  interference.  The  sub-committees  will  work 
out  their  respective  subjects  as  far  as  possible  and 
present  their  conclusions  to  the  working  committee,  in 
which  the  final  decisions  for  presentation  to  the  gen- 
eral committee  will  be  made.  Each  sub-committee  con- 
tains equal  representation  from  all  three  interests  par- 
ticipating in  the  joint  work.  Under  the  requirements 
of  the  Ohio  law  the  commission  must  adopt  rules  in 
February,  1922,  at  the  latest. 


Joint  Meeting  of  N.  E.  L.  A.  and  O.  E.  L.  A. 
Meter  Conunittees  Called 

A  JOINT  open  meeting  of  the  national  meter  com- 
mittee of  the  N.  E.  L.  A.  and  the  meter  committee 
of  the  Ohio  Pllectric  Light  Association,  to  which  all 
meter-department  men  are  invited,  will  be  held  at  the 
Statler  Hotel.  Cleveland,  on  Nov.  16.  In  the  morning, 
besides  an  address  with  a  discussion,  the  N.  E.  L.  A. 
film  "Back  of  the  Button"  will  be  displayed.  In  the 
afternoon  R.  C.  Fryer  will  read  a  paper  on  the  "Value 
of  Meter  Department  Activities  in  Central-Station 
Work,"  and  there  will  be  five-minute  talks  by  visiting 
representatives  and  a  general  discussion  of  meter  de- 
partment problems. 
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Railroad  Strike  Should  Not  Seriously 
Aflfect  Electrical  Industry 

SUFFICIENT  coal  is  in  local  storage,  it  is  thought, 
to  prevent  the  possibility  of  an3-  electric  light  and 
power  station  being  forced  to  close  down  for  want  of 
fuel  as  a  result  of  the  threatened  railroad  strike.  Elec- 
tric utilities  generally  try  at  this  season  of  the  year  to 
accumulate  their  winter  reserve  of  around  thirty  days' 
supply.  There  has  been  considerable  purchasing  of 
coal  lately  by  electric  lighting  companies  for  reserve 
against  any  such  contingency  as  a  strike  of  railroad 
employees. 

Local  stocks  of  electrical  material  have  been  kept 
very  low,  but  it  is  doubtful  if  there  will  be  any  short- 
age unless  there  should  be  a  strike  of  considerable 
duration.  There  is  just  the  possibility  that  a  strike 
might  upset  the  distribution  of  holiday  goods,  but  there 
is  enough  time  intervening  to  obviate  the  occurrence 
of  serious  losses. 

Electrical  manufacturers,  generally,  have  not  large 
stocks  of  raw  materials.  However,  unless  the  strike, 
if  it  comes,  lasts  long  enough  seriously  to  disarrange 
all  transportation  schedules  for  weeks  afterward,  these 
manufacturers  will  probably  not  find  themselves  greatly 
inconvenienced  for  materials. 


Mine  Operator  Blanies  Cost  of  Coal  on 
Freight  Rates 

SPEAKING  before  the  American  Mining  Congress 
Exposition  at  Chicago  recently,  J.  D.  A.  Morrow, 
vice-president  of  the  National  Coal  Association,  said 
that,  although  the  bituminous  output  is  now  approxi- 
mately 9,000,000  tons,  which  in  an  ordinary  year  would 
be  an  extremely  low  output,  still  because  of  general  in- 
dustrial inactivity  throughout  the  country  there  is  no 
indication  that  this  output  will  prove  to  be  insufficient 
for  the  country's  demands  for  the  winter.  The  point 
was  brought  out  by  Mr.  Morrow  that  bituminous  coal 
is  selling  at  nearly  all  the  mines  in  the  country  at  less 
than  the  cost  of  production,  but  that  freight  rates, 
which  are  about  100  per  cent  greater  than  before  the 
war,  have  greatly  added  to  the  ultimate  cost  to  the 
consumer. 


Public  Ownership  Through  Security  Sales 
Approved  by  Commissioners 

AT  THE  concluding  session  of  the  annual  meeting 
l\  of  the  National  Association  of  Railway  and  Utility 
Commissioners  held  in  Atlanta,  Ga.,  last  week,  M.  H. 
Aylesworth,  executive  manager  of  the  N.  E.  L.  A.  and 
former  chairman  of  the  Colorado  Public  Utilities  Com- 
mission, made  a  profound  impression  on  about  100 
commissioners  from  thirty-two  states  of  the  Union 
through  his  analysis  of  "public  ownership"  of  utilities 
as  against  ownership  by  cities  or  states.  He  pointed 
out  that  the  results  of  public  ownership  can  be  observed 
in  many  sections,  since  at  present  more  than  a  million 
and  a  half  people  own  the  securities  of  light  and  power 
companies  under  private  management.  Under  such 
operation  not  only  are  the  best  interests  of  security- 
holding  customers  represented  in  the  development  of 
electric  service  to  suit  the  development  needs  of  any 
community,  but  there  is  a  correlation  of  the  business  of 
furnishing  electric  service  with  all  those  lines  of  busi- 


ness activities  which  the  diversified  group  of  security 
holders  represents. 

To  illustrate  the  far-reaching  effect  of  the  right  kind 
of  "public  ownership"  and  the  conditions  which  make  it 
essential  to  maintain  the  highest  qualitj'  of  sei-vice,  Mr. 
Aylesworth  recounted  the  events  of  the  Pueblo  (Col.) 
flood,  where  through  the  efficient  organizations  of  the 
electric  light,  power  and  telephone  companies  the  re- 
storing of  service  in  remarkably  quick  time  shortened 
the  period  of  distress  by  many  days  and  aroused  a 
lively  appreciation  of  the  public  spirit  that  was  dis- 
played, even  at  risk  to  life,  by  company  employees  and 
officials.  In  a  fuller  realization  of  the  community- 
building  influence  of  adequate  electric  service,  Mr. 
Aylesworth  maintained,  lies  the  solution  of  some  of  the 
future  problems  of  the  utilities,  particularly  the  urgent 
need  for  capital  to  carry  out  the  developments  and  bet- 
terments that  are  everywhere  required.  The  selling  of 
securities  to  the  public  through  customer-ownership 
campaigns  he  dwelt  on  emphatically  as  one  of  the  vital 
phases  of  utility  financing  in  the  future. 

The  officers  elected  for  the  ensuing  year  are  as  fol- 
lows: President,  Carl  D.  Jackson.  Wisconsin  Railroad 
Commission ;  first  vice-president,  Dwight  N.  Lewis,  Iowa 
Board  of  Railroad  Commissioners;  second  vice-presi- 
dent, Ale.xander  Forward,  Virginia  State  Corporation 
Commission.  Detroit,  Mich.,  was  selected  as  the  meet- 
ing place  of  the  next  convention,  which  will  be  held  on 
Sept.  26,  1922. 

Customer  Ownership  and  Good  Will 
Interest  Southeastern  Convention 

PROBLEMS  of  central-station  executives  were  the 
principal  topics  discussed  at  the  annual  meeting  of  th& 
Southeastern  Section  of  the  National  Electric  Light  As- 
sociation held  at  Chattanooga,  Tenn.,  Oct.  17-19.  Among 
nationally  known  men  who  took  part  in  the  discussion 
were  JI.  R.  Bump,  president  N.  E.  L.  A.;  M.  H.  Ayles- 
worth, executive  manager  N.  E.  L.  A.;  W.  L.  Goodwin, 
assistant  to  president  Society  for  Electrical  Develop- 
ment, and  John  F.  Gilchrist,  vice-president  Common- 
wealth Edison  Company,  Chicago. 

Upholding  the  principle  of  fair  treatment  and  giving 
a  convincing  demonstration  to  the  public  of  the  desire 
to  render  honest  and  efficient  service,  S.  B.  Irelan, 
president  of  the  section,  said  in  his  address,  are  among 
the  most  important  obligations  of  the  central-station 
company. 

"The  public  today,"  he  went  on,  "realizes  and  ap- 
preciates the  necessity  of  our  giving  continuous  elec- 
trical service  and  its  importance  to  the  development  of 
the  communities  and  districts.  It  stands  ready  and 
willing  to  support  honest  efforts  of  organized  groups  of 
thrifty  investors  to  supply  their  community  with  this 
commodity,  but  it  must  be  truly  informed  of  the 
various  problems  of  our  business  and  must  realize  that 
it  also  has  a  responsibility  iu  the  securing  of  an 
adequate  supply  of  electrical  energy  for  its  community." 

John  F.  Gilchrist,  vice-president  of  the  Common- 
wealth Edison  Company,  explained  the  organization  of 
state  public  information  committees  in  various  sections 
of  the  country.  He  gave  in  some  detail  the  organization 
and  working  plans  of  the  Illinois  committee,  which  has 
pioneered  the  way. 

Under  the  title  "Taking  Our  Customers  Into  Partner- 
ship," M.  H.  Aylesworth,  executive  manager  of  the 
N.  E.  L.  A.,  created  much  enthusiasm  for  his  viewpoint 
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that  public  owner.ship  of  utilities  of  the  right  .sort 
through  the  sale  of  securities  to  consumers  is  the  solu- 
tion of  many  financial  and  good-will  difficulties  now 
facing  the  industiy.  The  number  of  holders  of  these 
securities  is  now  around  2,500,000. 

At  the  second  session  F.  D.  Mahoney,  commercial 
manager  of  the  Alabama  Power  Company,  described  the 
sales  campaign  launched  in  June,  1920,  to  sell  10,000 
shares  of  preferred  stock  to  employees  and  to  the  public 
through  the  effort  of  1,200  employees.  He  reported  that 
15  per  cent  of  the  stock  has  been  subscribed  for  by  the 
employees  and  that  50  per  cent  of  all  sales  have  been 
for  cash  with  the  rest  on  time  payments.  The  .selling 
of  stock  locally  has  been  so  successful  tha*  it  is  now  a 
part  of  daily  operating  routine. 

Three  Enginekr  Papers 

Three  papers  were  presented  on  engineering  sub- 
jects— one  by  William  K.  Vanderpool,  chairman  of  the 
overhead  systems  committee  of  the  N.  E.  L.  A. ;  another 
by  G.  A.  Sawin  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  and  the  third  by  A.  S.  Turner  of 
the  Edison  Lamp  Works.  Mr.  Vanderpool  discussed  the 
main  features  of  the  committee's  work,  together  with  an 
explanation  of  the  reorganization  of  the  work  of  the 
N.  E.  L.  A.  technical  committees.  Mr.  Sawin  presented 
a  paper  entitled  "Supplying  Service  to  Farmers  in 
Rural  Districts,"  which  took  up  line  construction  and 
the  possible  revenue  for  the  service.  Mr.  Turner  gave 
an  illustrated  talk  on  industrial  and  store  lighting. 

Under  the  title  "The  Port  of  Fair  Values,"  J.  Prince 
Webster  presented  a  masterful  discussion  on  rate  of 
return  and  valuation  from  the  viewpoints  of  the  courts 
and  public  sen'ice  commissions.  He  cited  many  legal 
decisions  that  establish  fair  value  on  the  basis  of 
present  reproduction  costs. 

In  an  address  enthusiastically  received,  William  L. 
Goodwin  of  the  Society  for  Electrical  Development 
analyzed  the  mechandising  policies  of  central-station 
companies  and  the  trade  and  pointed  out  that  for  indus- 
try to  expand  commercially  and  in  keeping  with  the 
engineering  side  there  must  be  a  more  liberal  applica- 
tion of  common  sense  in  the  selling  of  electrical  goods 
to  the  public  with  a  profit  sufficient  to  call  into  the  trade 
honest  effort  and  initiative. 

In  commenting  on  the  sale  of  securities  to  the  public, 
Mr.  Goodwin  expressed  the  opinion  that  time  will  soon 
see  electrical  dealers  selling  the  securities  of  the  local 
utilities  over  the  counter  ea  is  done  in  France.  In  this 
connection  he  urged  that  the  denominations  be  made 
small  and  payment  of  less  than  $1  accepted.  The  answer- 
ing of  such  problems,  combined  with  an  effort  to  give 
the  man  in  the  street  a  better  understanding  of  elec- 
trical  work  by  removing  many  stumbling  blocks — such 
as  meter  dials  hard  to  read,  the  diversity  of  types  of 
attachment  plugs  and  convenience  outlets,  the  varieties 
of  voltages  and  frequencies  and  so  forth — Mr.  Goodwin 
maintained,  will  provide  the  key  to  the  results  now 
being  sought  in  good-will  campaigns. 

M.  R.  Bump,  president  of  the  N.  E.  L.  A.,  reviewed 
the  work  of  the  parent  body  during  the  past  two  years 
and  outlined  those  phases  of  it  which  have  been 
thoroughly  organized  and  are  now  accomplishing  prac- 
tical results.  He  explained  the  work  of  two  new  com- 
mittees, one  dealing  with  the  customer  ownership  of 
securities  and  the  other  dealing  with  the  problem  of 
rural  business.     Mr.  Bump  announced  that  the  sale  of 


securities  to  customers  during  the  present  year  will 
total  around  $100,000,000  and  said  that  this  activity  is 
one  of  the  most  important  that  the  association  can 
foster.  He  explained  that  with  ability  to  finance,  junior 
securities  satisfactorily  an  important  part  of  the 
financing  problem  of  utilities  will  be  solved.  In  work- 
ing out  the  needed  developments  to  provide  adequate 
service  Mr.  Bump  urged  a  united  industry,  for  only 
through  co-operation  of  each  branch  of  the  industrj-, 
he  said,  can  large  and  satisfactory  service  to  the  public 
be  accomplished. 

Railroad  Electrification 

With  reference  to  the  nev/  committee  on  rural  lines 
and  extensions  Mr.  Bump  pointed  out  that  one  of  the 
phases  of  the  work  will  be  the  making  of  contracts.  A 
rural  charge  plus  city  rates  seems  to  afford  a  basis  for  a 
satisfactory  start.  A  general  conference  in  Chicago  will 
soon  be  called  to  discuss  this  subject.  Another  develop- 
ment of  the  future  to  which  Mr.  Bump  called  attention 
s  the  electrification  of  steam  railroads.  He  said  that 
important  announcements  might  be  expected  in  a  very 
short  time. 

At  ihe  closing  session  the  report  of  the  meter  com- 
mittee was  presented.  This  reviewed  the  measuring  of 
power  on  three-phase  circuits  and  commented  on  the 
problem  of  taking  power  factor  into  consideration  and 
the  method  of  adjusting  rates  with  this  in  \new.  H.  L. 
Wills  of  the  Georgia  Railway  &  Power  Company,  a 
member  of  the  inductive-interference  committee  of  the 
N.  E.  L.  A.,  reviewed  its  work  in  a  general  way. 

Charles  A.  Collier,  commercial  manager  Georgia  Rail- 
way &  Power  Company,  reported  the  results  of  a  round- 
table  conference  at  which  time  the  subject  of  the  organ- 
ization of  a  power  sales  bureau  for  the  Southeastern 
Section  was  discussed. 

The  officers  elected  for  the  coming  year  are  as 
follows:  President,  D.  A.  Cheney,  Orlando  CFla.)  Water 
&  Light  Company;  first  vice-president,  F.  D.  Mahoney, 
Alabama  Power  Company;  second  vice-president,  W.  R. 
Sammons,  Knoxville  Railway  &  Light  Company;  third 
vice-president,  Howard  Hall,  Western  Electric  Com- 
pany. 


Radio  Companies  of  Four  Nations  Unite  to 

Improve  Ser>'ice 

\S  AGREEMENT  whereby  the  four  principal  wire- 
l\  less  companies  of  the  United  States.  Great  Britain, 
France  and  Germany  will  co-operate  in  the  scientific 
and  commercial  development  of  wireless  telegraphy 
throughout  the  world  has  been  concluded  at  Paris. 
Executives  of  the  four  compvanies,  who  were  in  session 
for  a  fortnight,  have  announced  the  agreement  in  a 
statement  which  says:  "A  comprehensive  arrangement 
which  has  been  made  will  work  for  the  efficient,  economi- 
cal and  immediate  dispatch  of  wireless  messages  and 
at  the  same  time  prevent  the  wasteful  use  of  the  rela- 
tively few  wave  lengths  available  for  long-distance 
communication. 

"The  co-operation  of  the  four  companies."  continues 
the  statement,  "should  result  in  the  full  utilization  of 
scientific  research  for  the  elimination  of  static  and 
also  lead  to  the  fullest  development  of  the  radio  art, 
thereby  assuring  to  the  public  and  the  press  reliable 
and  adequate  communication  ser\-ice  throughout  the 
world." 
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N.  E.  L.  A.  Coramittee  and  Secretary 
Merrill  in  Deadlock  on  Accounting 

NO  ACTION  was  taken  at  the  Oct.  17  hearing  before 
the  executive  secretary  of  the  Federal  Power 
Commission  at  which  the  classification  of  accounts  was 
to  have  been  considered.  Secretary  Merrill  declined  to 
reopen  the  discussion  of  the  regulations  having  to  do 
with  accounting  and  depreciation,  and  the  accounting 
committee  of  the  National  Electric  Light  Association 
declined  to  discuss  the  classification  of  accounts.  As  a 
result  the  hearing  was  brought  to  an  abrupt  close. 


Qualities  of  Great  Executives  Analyzed 
Before  Engineering  Bodies 

IDEALISTS  and  men  with  unobstructed  vision  are  the 
greatest  need  today  in  developing  large  engineering 
projects.  Such  was  the  gist  of  remarks  made  by  Philip 
Cabot  of  White,  Weld  &  Company,  Boston  bankers, 
before  the  first  forum  of  the  year,  held  Wednesday 
night,  of  the  New  York  sections  of  the  four  national 
engineering  societies.  The  subject  of  the  forum, 
"Financing  of  Large  Engineering  Projects,"  drew  such 
an  audience  that  it  was  impossible  for  all  who  wished 
to  attend  to  gain  entrance  to  the  hall. 

The  other  speakers  of  the  evening  were  A.  B.  Leach 
of  A.  B.  Leach  &  Company,  New  York  bankers  and 
public  utility  financiers;  John  H.  Delaney,  former 
transit  construction  commissioner  of  New  York  City,  and 
John  H.  Williams  of  Day  &  Zimmermann,  Philadelphia 
engineers.  Mr.  Leach  confined  his  remarks  largely  to 
the  financing  of  the  New  York  City  transit  companies, 
making  special  reference  to  the  proposed  change  to 
municipal  control. 

"Your  builder  and  leader  of  great  industrial  enter- 
prises is  essentially  an  idealist,"  said  Mr.  Cabot.  "He 
is  imaginative,  enthusiastic,  impulsive,  intensely 
human,  a  dreamer  of  dreams  with  the  power  to  make 
the  dreams  come  true — in  short,  an  artist  capable  both 
of  great  imaginative  conception  and  fine  technical  execu- 
tion, possessed  of  the  power  both  to  conceive  and  to  do. 

"A  glance  at  the  history  of  American  industry'  during 
the  last  fifty  years  will  show  that  the  great  figures  are 
all  men  of  this  type — Vanderbilt,  Hill,  Ripley,  Carnegie, 
Schwab,  Gary,  Wright,  Rosenwald,  Woolworth,  Armour, 
McCormick,  Cudahy,  McElwain,  Endicott,  Ford,  West- 
inghouse,  Coflin  and  Vail. 

"Take  Vail,  of  the  telephone  company.  Distinctly  less 
remarkable  than  some  of  his  predecessors  in  intellectual 
power  and  scientific  training,  he  took  the  company  when 
to  some  of  us  it  seemed  about  to  go  upon  the  financial 
rocks  and  left  it  the  most  shining  success  of  any  public 
utility  in  the  world,  having  steered  it  through  the  most 
difficult  period  for  companies  of  this  kind  that  we  have 
ever  known. 

"His  .success  was  due,  not  to  commanding  intelligence, 
but  to  imaginative  power  and  the  capacity  to  select  and 
direct  men.  And  look  at  our  dear  Henry  Ford,  with  all 
his  sins  of  ignorance  upon  his  head,  who  has,  a.s  it  were 
overnight,  leaped  from  nowhere  into  the  multi-million- 
aire class,  leading  an  automobile  industry  as  large  in 
some  dimensions  as  all  others  in  the  country  put 
together,  and  perhaps  the  only  successful  one. 

"The  reason  why  such  men  succeed  is  obvious.  They 
have  faith,  they  believe  in  things  they  cannot  prove, 
possess  the  courage  to  stake  their  reputation  and  their 


future  on  their  ability  to  make  their  dreams  come  true, 
and  obtain  from  these  qualities  the  power  to  inspire 
with  enthusiasm  and  loyalty  the  great  bodies  of  men 
under  their  command  who  are  their  necessaiy  tools, 
controlling  them  with  the  precision  and  power  with 
which  the  great  painter  handles  his  brush. 

"Such  a  spirit  in  an  organization  is  an  essential — one 
is  tempted  to  say  the  one  essential — of  industrial,  as  of 
military,  success — unquestioning  loyalty  and  the  will- 
ingness to  take  desperate  chances  at  the  word  of  com- 
mand Leadership  in  any  field  demands  this  type  of 
man,  this  power  to  inspire. 

"The  great  builders  and  leaders  of  large  industries  in 
the  United  States  have  all  possessed  the  following  quali- 
ties: (1)  Imagination,  giving  (a)  the  power  to  see  with 
remarkable  clearness  the  customer  or  the  market;  (b) 
power  of  leadership,  the  ability  to  inspire  loyalty  and 
enthusiasm  in  subordinates;  (c)  judgment  of  men,  the 
ability  to  pick  subordinates  of  power.  (2)  Administra- 
tive ability,  technique,  the  power  to  use  tools,  to  do  work 
through  others. 

"The  qualities  are  essential  because  large  industries 
involve  the  use  of  large  bodies  of  men  who  must  be  led 
and  cannot  be  driven.  They  must  be  always  kept  grow- 
ing, which  requires  vision  of  the  changing  conditions  of 
the  market.    The  promotion  stage  is  never  over." 


Continental  Industrial  Conditions  Quite 
Similar  to  Those  Here 

THE  general  economic  conditions  existing  in  the 
countries  of  Europe  are  virtually  the  same  as  those 
existing  in  the  United  States,  and  of  the  industries  af- 
fected by  the  present  depression  in  business  the  electri- 
cal industry  is  the  most  favored.  Dr.  Walter  E.  Boveri, 
of  the  old-established  electrical  firm  of  Brown,  Boveri 
&  Company,  Baden,  Switzerland,  told  a  representative 
of  the  Electrical  World  last  week.  Dr.  Boveri  left 
Switzerland  about  a  month  ago  and  will  probably  be 
in  this  country  for  another  six  weeks  or  so.  His  com- 
pany has  important  affiliations  in  many  other  Euro- 
pean countries  besides  Switzerland,  including  France, 
England,  Italy,  Spain,  Germany,  Holland  and  Norway. 

"Financial  conditions  in  Switzerland  have  become  con- 
siderably easier  during  the  last  six  months,"  said  Dr. 
Boveri.  "While  in  the  spring  money  for  industrial 
issues  was  commanding  7  per  cent,  it  can  now  be  had 
for  6  per  cent.  But  under  present  conditions  of  opera- 
tion few  of  the  industries  are  operating  to  such  an  ex- 
tent that  they  require  new  money  for  extensions  to 
plants. 

"Of  course,  the  electrification  of  the  Swiss  railways 
is  providing  a  steady  market  for  electrical  materials  of 
our  own  manufacture.  The  Swiss  government  made 
its  decision  to  proceed  with  its  electrification  at  a  time 
when  coal  was  scarce  and  very  high  in  price,  and  a 
period  of  thirty  years  was  considered  sufficient  in  which 
to  complete  the  work.  Recently,  however,  coal  has  be- 
come more  plentiful  and  the  price  has  decreased  to 
such  an  extent  that  the  efficiencies  of  electrification  do 
not  stand  out  so  prominently  at  this  time,  and,  al- 
though the  work  is  continuing,  in  all  probability  it  will 
extend  beyond  the  thirty-year  period. 

"The  St.  Gotthard  Railroad,  which  is  now  operating 
under  electric  service,  is  running  on  a  very  light  sched- 
ule, only  two  out  of  the  ten  generators  in  the  two  main 
power  stations  being  needed  to  supply  the  power. 
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"The  industrie.s  of  Switzerland  are  running  nowhere 
near  up  to  operating-  capacity.  The  lace-making  and 
the  watch  industries  in  particular  are  extremely  (juiet. 
I  Being  dependent  upon  import  of  raw  materials  for  so 
much  of  its  manufacturing,  Switzerland  must  find  an 
export  market  for  its  manufactured  products  before  it 
can  operate  on  a  capacity  approaching  normal. 

"One  of  the  biggest  markets  for  Swiss  electrical  ma- 
terials was  in  Russia.  Of  course,  the  instability  of  that 
government  does  not  permit  of  its  purchasing  very 
much  equipment  except  on  the  basis  of  cash  in  gold, 
and  it  is  thought  that  a  good  part  of  the  available 
gold  supply  is  used  up. 

"Germany  is  able  to  fill  its  electrical  needs  from 
its  own  manufacturing  companies,  and  Italy,  too,  is 
self-supporting.  In  the  last-named  country  during  the 
war  excess  profits  were  put  into  additional  plant  build- 
ings, because  when  used  in  this  way  they  were  not  sub- 
ject to  government  tax.  Now,  however,  a  great  part 
of  this  plant  capacity  is  idle  and  'eating  its  head  off.' 

"There  is  quite  a  bit  of  non-employment  in  Switzer- 
land occasioned  by  the  lack  of  industrial  activity,  but 
it  is  non-employment  of  an  orderly  nature.  Labor  in 
the  electrical  industries  is  still  costing  less  than  labor 
in  England,  and  this  fact  was  of  great  assistance  to 
Brown,  Boveri  &  Company  in  .securing  a  recent  con- 
tract from  the  London  Town  Council  for  generating 
equipment.  While  our  company  has  still  work  on  its 
books  of  a  hold-over  nature,  incoming  orders  at  this 
time  are  probably  not  more  than  enough  to  operate  its 
plants,  scattered  throughout  the  several  countries,  at 
an  average  rate  of  more  than  30  per  cent." 


in  presenting  the  qualifications  of  the  electric  truck  to 
the  manufacturer.  A  committee  was  therefore  ap- 
pointed to  proceed  with  the  compilation  of  material  and 
the  development  of  a  vehicle  handbook  to  be  ready  for 
use  before  the  next  convention. 


Ohio  Public  Service  Issues  $5,100,000  in 
Bonds  to  Yield  7  %  per  Cent 

AN  ISSUE  of  $5,100,000  in  first  mortgage  and  re- 
^Jl  funding  7i  per  cent  gold  bonds,  due  Oct.  1,  1946, 
and  non-callable  for  ten  years,  is  announced  by  the 
Ohio  Public  Service  Company.  The  price  will  be  971 
and  interest,  which  will  bring  a  yield  of  T',  per  cent. 
The  bonds  will  be  in  denominations  of  $1,000,  $500  and 
$100,  and  application  will  be  made  to  list  them  on  the 
New  York  Stock  Exchange. 


Five  Thousand  Electric  Trucks  in 
New  York  City 

IN  AN  article  appearing  in  the  issue  of  Oct.  15,  en- 
titled "Commercial  Electric  Trucks  in  New  York 
City,"  through  a  typographical  error  the  figure  of  52,- 
128  was  given  as  the  number  of  electric  trucks  regis- 
tered in  the  metropolitan  district.  This  figure  indi- 
cates the  total  number  of  commercial  vehicles  regis- 
tered in  the  New  York  metropolitan  district,  of  which 
5,000  are  electric  trucks. 


Handbook  to  Be  Provided  for  Electric 
Vehicle  Salesmen 

THE  electric  vehicle  salesmen  are  to  be  provided 
with  a  handbook  as  a  result  of  action  last  week  by 
a  committee  of  the  Electric  Vehicle  Bureau  of  the 
National  Electric  Light  Association.  The  pressing 
need  for  more  specific  usable  data  for  these  vehicle 
salesman  was  discussed  at  length,  and  it  was  estab- 
lished that  a  practical  handbook  would  aid  materially 


Some  New  Moves  in  New  Orleans 
Utility  Settlement 

ASSERTING  that  the  City  Council  of  New  Orleans 
L  must  accept  as  the  best  of  a  bad  bargain  the  posi- 
tion of  a  rate-making  and  regulatory  body  in  order 
that  the  negotiations  in  the  controversy  between  the 
New  Orleans  Railway  &  Light  Company  and  the  city 
may  proceed  with  some  degree  of  hope  for  a  satisfac- 
tory settlement.  Commissioner  of  Public  Utilities  Paul 
H.  Maloney  has  submitted  ten  points  on  which  he  be- 
lieves a  satisfactory  settlement  may  be  based.  In  these 
points  a  base  property  value  of  $44,700,000  as  of 
Dec.  31,  1920,  with  a  return  of  7i  per  cent  plus  the 
actual  net  revenue  needed  to  pay  the  cost  of  new  money, 
is  included.  The  company  must  be  reorganized  within 
six  months,  and  the  city  will  select  annually  one-third 
of  the  board  of  directors,  who  shall  not  be  city  or  state 
officials.  All  of  the  directors  are  to  be  citizens  of  New 
Orleans.  The  representatives  of  the  city  shall  have 
access  to  the  property,  books  and  records  of  the  prop- 
erty. The  federal  judge  who  has  jurisdiction  over  the 
receivership  must  approve  the  financial  plan  of  reor- 
ganization, and  approval  must  be  given  by  the  city  and 
the  various  other  bodies  interested. 

Common-stock  dividends  must  not  be  paid  until  after 
June  30,  1923,  and  must  at  no  time  exceed  8  per  cent 
per  annum.  Under  this  plan  the  city,  in  obtaining  the 
control  of  the  utilities  for  operating  purposes,  will  have 
an  option  to  purchase  this  stock  at  par  and  accrued 
dividends.  All  future  stock  issues  shall  be  limited  to 
this  rate  of  dividend,  and  such  options  in  favor  of  the 
city  as  may  be  agreed  on  shall  be  established.  The  city 
shall  have  perpetual  purchase  options  at  a  price  stated 
as  of  Dec.  31,  1920.  The  city  shall  not  be  called  on  to 
pay  for  additions  or  improvements  that  have  been  paid 
for  out  of  revenue  received  during  the  receivership. 
Securities  must  not  be  issued  without  the  consent  of 
the  city,  and  the  city  must  also  agree  to  the  amounts 
to  be  set  aside  for  renewals  and  replacements.  Agree- 
ments on  new  franchises  must  also  be  reached.  A  7-cent 
carfare  with  universal  transfers,  $1.30  per  1,000  cu.ft. 
for  gas  and  the  present  electric  service  rates  for  a  six 
months'  trial  are  suggested. 

One  of  the  difficulties  in  the  settlement  seems  to  be 
a  conflict  between  certain  groups  of  bondholders,  and 
as  a  result  the  holders  of  the  45  per  cent  bonds  of  the 
company  are  being  urged  through  advertisements  in 
the  papers  to  deposit  their  securities  with  a  commit- 
tee that  will  act  to  protect  their  interest,  which  is 
understood  to  be  paramount  to  those  of  other  security 
holders.  It  is  understood  that  under  the  proposed  plan 
of  settlement  the  holders  of  the  45  per  cent  bonds  might 
be  called  on  to  relinquish  the  relative  standing  of  their 
lien.  Mr.  Maloney  states  that  fair  provision  should  be 
arranged  for  these  security  holders.  He  also  states 
that  "the  holders  of  outstanding  bonds  and  notes  should 
receive  in  the  aggregate  no  greater  return  on  their  in- 
vestment than  is  now  payable  under  existing  contracts." 
The  present  move  is  understood  to  be  a  sincere  effort 
ior  the  settlement  of  the  difficulties. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Pittsburgh  Company  Reduces  Power 
Rates. — A  reduction  of  approximately 
7.5  per  cent  in  the  wholesale  electric 
power  rates  of  the  Duquesne  Light 
Company,  Pittsburgh,  has  been  an- 
nounced by  the  company.  Xo  other 
changes  in  electric  rates  will  be  made 
at  present,  it  says. 

"  Loud  Speakers "  to  Be  Used  at 
Armistice  Day  Ceremony. — 'When  Pres- 
ident Harding  delivers  the  address  over 
the  body  of  the  unknown  soldier  at  the 
Arlington  National  Cementery  at  noon 
on  November  11,  his  voice  will  be  car- 
ried by  long-distance  wires  to  New 
York,  Chicago  and  San  Francisco.  In 
those  cities  the  address  will,  through 
the  agency  of  "  loud  speakers,"  be 
heard  clearly  by  vast  audiences  similar 
to  the  great  throng  that  heard  the 
inaugural  address  on  March  4  in 
Washington.  In  addition,  amplifiers 
cleverly  hidden  in  and  about  the  am- 
phitheater at  Arlington  will,  it  is  said, 
enable  any  one  within  half  a  mile  of 
the  President  to  hear  his  words  dis- 
tinctly. 

American  Company  Will  Build  Wire- 
less Towers  in  China. — Information  re- 
ceived by  the  State  Department  at 
Washington  that  the  Federal  Wireless 
Telegraph  Company  has  signed  a  sup- 
plemental agreement  with  the  Chinese 
government  for  the  issuance  of  bonds 
for  radio  stations  brings  to  an  end  an 
international  dispute  over  the  erection 
of  these  enterprises  under  American 
auspices.  The  position  of  the  United 
States  is  considered  to  be  fully  vindi- 
cated, the  protests  made  by  Great 
Britain,  Japan  and  Denmark  having 
proved  unavailing.  Under  the  contract 
the  company  obtained  the  right  to  build 
high-powered  stations  at  Hangkow, 
Harbin  and  Pekin.  The  British,  Japa- 
nese and  Danish  governments  objected 
on  the  ground  that  the  concession  was 
in  effect  a  monopoly. 

Tokyo  Plans  to  Convert  Rubbish  Into 
Electric  Power. — Residents  of  the 
western  suburban  districts  of  Tokyo 
recently  held  a  meeting  to  indorse  a 
plan  for  establishing  two  electric 
power  stations  at  which  the  rubbish 
of  the  section,  amounting  in  weight  to 
1,000  tons  daily,  will  be  used  for  fuel. 
The  capital  to  be  raised  is  only  $250,- 
000,  according  to  advices  from  Japan, 
and  6,000  kw.  of  electrical  energy  will 
be  produced  per  diem  at  an  estimated 
profit  of  $194.  Construction  is  to  be- 
gin immediately.  An  accumulation  of 
rubbish  which  has  reached  the  pro- 
portions of  a  nuisance  will  rapidly  be 
converted    into    fuel    when    the    power 


stations  are  ready.  It  is  reported,  as 
the  result  of  an  investigation  carried 
out  at  Yokahama,  that  the  waste  of 
Japanese  towns  contains  twice  the 
amount  of  combustible  matter  con- 
tained in  the  waste  of  English  towns. 

Cup  Awarded  in  Radio  Speed  Contest. 
— At  the  recent  Xew  York  Electrical 
Show  a  speed  contest  for  the  American 
open  championship  in  receiving  radio 
code  messages  was  won  by  B.  G.  Seut- 
ter,  transatlantic  wireless  operator  for 
the  New  York  Times,  with  a  record  of 
forty-four  and  one-third  words  a  minute 
and  no  mistakes. 

The  Trackless  Trolley  Reaches  New 
York  City. — The  New  York  City  au- 
thorities have  opened  a  trackless  trol- 
ley line  on  Staten  Island,  the  southern- 
most borough  of  the  city.  The  new 
cars,  according  to  the  city's  electrical 
authorities,  possess  greater  stability 
than  has  been  attained  before  with  this 
tj-pe  of  traction.  The  cars  are  equipped 
with  greater  motive  power  and  with  all 
the  safety  appliances  developed  by  ex- 
perience in  high-speed  traction.  The 
electric  power  is  supplied  by  two  over- 
head grooved  trolley  wires.  One  wire 
is  positive  and  delivers  the  current  to 
the  cars,  while  the  other  is  negative, 
receiving  the  current  passing  through 
the  motor  and  completing  the  circuit. 

Water  Power  in  the  Prairie  Provinces 
of  Canada. —  C.  H.  Attwood,  district 
chief  engineer  of  the  Dominion  Water 
Powers  Branch,  Winnipeg,  Manitoba, 
estimates,  as  reported  in  the  Electrical 
Xews  of  Toronto,  that  the  undeveloped 
water  power  in  Manitoba  indicates  a 
minimum  horsepower  of  3,177,049  and 
a  maximum  horsepower  of  5,234,173. 
In  Saskatchewan  the  minimum  horse- 
power is  568,761  and  the  maximum 
1,312,071,  and  in  Alberta  the  figures  are 
respectively  466,134  and  1,114,446.  The 
installed  turbine  or  waterwheel  horse- 
power in  all  three  provinces  is  141.465, 
of  which  more  than  100,000  hp.  is  de- 
veloped on  the  Winnipeg  River  and 
transmitted  to  the  city  of  the  same 
name  and  to  other  towns,  while  32,000 
hp.  generated  on  the  Bow  River  serv-es 
Calgary,  Alberta,  and  adjacent  places 
in  the  Rocky  Mountain  section. 

Important  California  Rate  Hearings. 
— Hearings  to  establish  a  basis  for  rate 
adjustments  of  the  principal  electric 
power  companies  of  northern  Califor- 
nia are  scheduled  by  the  State  Railroad 
Commission  for  the  three  months  be- 
ginning Oct.  25.  The  companies  af- 
fected are  the  Pacific  Gas  &  Electric 
Company,  the  Great  Western  Power 
Company  and  the  San  Joaquin  Light  & 
Power  Corporation.  The  case  of  the 
Pacific  Gas  &  Electric,  including  the 
Sierra  and  San  Francisco  Power  Com- 
pany, under  lease  to  the  Pacific,  is  set 
for  Oct.  25;  the  Great  Western  Power 
Company's  hearing  is  to  begin  Nov.  8, 
and  the  San  Joaquin  Light  &  Power's 
hearing  will  be  early  in  December. 
This  is  the  first  time  that  a  complete 
survey  of  these  companies  has  been 
undertaken  in  order  to  establish  a  defi- 
nite rate  base  and  a  reasonable  rate  of 
return. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


American  Society  for  Steel  Treat- 
ing.— The  Philadelphia  Section  of  this 
society  will  meet  on  Friday  of  next 
week. 

Industrial  Relations  Association  of 
America. — This  association  is  scheduled 
to  meet  at  the  Waldorf-Astoria  Hotel, 
New  York  City,  on  Nov.  1  to  Nov.  5. 

Electric  Power  Club.— The  fall  meet- 
ing of  the  Electric  Power  Club  will  be 
held  at  the  Hotel  Cleveland.  Cleveland, 
on  Monday  and  Tuesday,  Nov.  14  and 
15,  possibly  extending  into  Wednesday. 

New  York  Section,  A.  I.  E.  E.  — Meet- 
ing in  joint  session  with  the  civil, 
mining  and  mechanical  engineers'  local 
bodies  on  Nov  16,  this  section  of  the 
Institute  will  discuss  the  projected 
Great  Lakes-St.  LawTence  Canal. 

Pacific  Coast  Section,  N.  E.  L.  A. — 
The  Pacific  Coast  Section  of  the  Na- 
tional Electric  Light  Association  will 
meet  at  Del  Monte,  Cal.,  N*ov.  11  to 
consider  changes  in  its  constitution 
and  particularly  a  change  in  its  name. 
As  previously  reported,  the  name  pro- 
posed is  Pacific  Coast  Electrical  Asso- 
ciation. 

Philadelphia  A.  S.  .M.  E.  to  Have 
"Public  Utility  Night." — On  Tuesday 
next,  Oct.  25,  the  Philadelphia  Section 
of  the  American  Society  of  Mechanical 
Engineers  -will  hold  a  "public  utility 
night"  at  8  p.m.  in  the  Engineers'  Club, 
preceded  by  an  informal  dinner.  Wil- 
liam D.  B.  Ainey,  chairman  of  the  Pub- 
lic Service  Commission  of  Pennsylvania, 
will  speak  on  "The  Relation  of  Public 
Utilities  to  the  Development  of  the 
Community." 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

Telephone   Pioneers  of  America^St.  Houi^. 

Oct.   24-25. 
American    Society   for   TestinK    Materials — 

Providence,    Oct    28.    29. 
Industrial  Relations  As.sooiation  of  .Vmerica 

— New  York.  Nov.   1-j. 
.\.   I.   and   S.   E.   E..  Philadelphia  Section — 

Philadelphia,  Kov.   5. 
K.    E.    I>.    A..    Parlflc    Coast    Section — Del 

Monte.   Cal.,   Nov.    11 
Electric  Power  Club — Cleveland,  Nov.  H-15. 
.V.  I.  E.  E.  and  Society  of  Naval  .Vrchitcrtsi 

and     Marine     Engineers  —  .N'cw     York. 

Nov.    17. 
American   Physical   Society — Chicago.   Nov. 

25-26. 
Electrical  Supply  Jobbers*  Association — At- 
lantic   Divi.xion — PhllartclphlB.    date    In 

Novemlii  r  to  be  fixed.     Pacific  Division 

—Del   Monte,   Cal..   Nov.    10-12. 
American    In.stitutc   of   Chemical   En^ncera 

— Baltimore.  Dec.   6-9. 
American   Physical   Society — Toronto,   Can. 

ada,  Dec.   27-31. 
American  Association  for  th*  Advancement 

of  Science — Toronto.  Canada.   T>oc.   27- 

31. 
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Conimission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Repairs  lo  Transmission  Line  Dam- 
aged by  Balloon  Not  an  Operatinc  Ex- 
pense.— An  unusual  accident  to  a  trans- 
mission line  was  the  subject  recently 
of  a  decision  by  the  Wisconsin  Rail- 
road Commission,  which  found,  in  val- 
uation proceedings,  that  the  cost  of 
repairing  a  transmission  line  short- 
circuited  by  an  army  balloon  had  been 
charged  to  operating  expense.  The 
commission  held  that,  if  not  collected 
from  the  government,  the  expense 
should  be  amortized  over  a  period  of 
years. 

Standby  Plant  Excluded  from  Valua- 
tion.— ^The  Wisconsin  Railroad  Com- 
mission in  valuation  proceedings  for 
the  purpose  of  fixing  the  rates  of  an 
electric  utility  serving  a  number  of 
small  communities  excluded  a  standby 
plant  maintained  by  the  company  on 
the  ground  that  in  any  ordinary  case 
of  interruption  of  transmission  the 
necessary  repairs  to  the  system  could 
be  made  in  less  time  than  woul  1  be 
required  to  bring  the  standby  plant, 
which,  moreover,  waa  of  inadequate 
size,  into  use. 

Discontinuance  of  Service  for  Non- 
Payment  of  Bills. — It  is  immaterial  to 
the  right  of  an  electric  service  com- 
pany to  discontinue  service  for  non- 
payment of  bills,  the  Arizona  Corpora- 
tion Commission  held  in  adjudicating 
a  complaint  brought  against  the  Ari- 
zona Gas  &  Electric  Company,  whether 
the  account  was  presented  to  the  con- 
sumer month  by  month  as  it  accrued 
or  whether,  through  a  clerical  error,  a 
bill  for  the  whole  amount  was  pre- 
sented at  one  time,  although  the  con- 
sumer should  have  a  reasonable  time 
in  which  to  meet  the  account. 

Watered  Stock  Not  a  Factor  in  Rate 
Fixing. — Dissenting  from  the  refusal 
of  the  Maryland  Public  Service  Com- 
mission to  grant  the  full  amount  of 
increase  in  gas  rates  asked  by  the 
Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore,  Commis- 
sioner Whitman  dwelt  on  the  fact  that, 
contrary  to  the  belief  of  "intelligent 
and  capable  business  men,"  the  amount 
of  a  company's  outstanding  stocks  and 
bonds  receives  virtually  no  considera- 
tion in  making  rates.  "The  law,"  the 
commissioner  observed,  "says  that  a 
utility  is  entitled  to  a  fair  rate  of 
return  on  a  fair  valuation  of  the  prop- 
erty. So,  practically,  the  only  two 
things  to  be  determined  are,  first,  the 
fair  value  of  the  property  and,  second, 
the  fair  rate  of  return,  or  the  percent- 
age of  the  fair  value  to  which  the  utility 
is   legally   entitled.     In   1912      .      .     . 


with  these  two  factors  determined  and 
the  number  of  thousands  of  cubic  feet 
of  gas  and  kilowatt-hours  produced  and 
sold  during  a  year,  the  rates  for  both 
gas  and  electricity  were  established." 

Apportionment  of  Expenses  Betwe«i 
Departments. — In  passing  upon  the 
reasonableness  of  rates  to  be  charged 
by  the  Potomac  Electric  Power  Com- 
pany after  Sept.  1,  the  Public  Utilities 
Commission  of  the  District  of  Colum- 
bia, dealing  with  the  deficit  in  street- 
railway  operations,  says:  "Th?  Wash- 
ington Railway  &  Electric  Company  and 
the  Potomac  Electric  Power  Company 
are  two  separate  and  distinct  corpo- 
rations, furnishing  different  classes  of 
service  to  different  groups  of  custom- 
ers. Even  though  the  companies  were 
combined,  there  is  no  justification  either 
in  law  or  in  equity  that  one  class 
of  consumers  be  required  to  pay  a 
higher  rate  than  the  company's  service 
is  worth  in  order  that  consumers  of 
an  entirely  distinct  class  may  enjoy 
a  lower  rate  than  they  would  otherwise 
have  to  pay.  There  are  many  authori- 
ties to  support  the  commission  in  its 
opinion  that  it  is  unjust  and  unreason- 
able to  increase  the  charge  to  consum- 
ers of  one  commodity  in  order  that  the 
consumers  of  another  commodity  may 
enjoy  an  otherwise  unremunerative 
rate."  The  commission  therefore  re- 
fused to  allow  a  restorption  of  the 
maximum  charge  of  electric  light  and 
power  to  10  cents  per  kilowatt-hour,  the 
rate  existing  prior  to  July,  1917." 

Eflfect  of  Seasonal  Business  in  Serv- 
ice.— Finding  that  the  Cape  May  Illumi- 
nating Company  has  improved  its  serv- 
ice, which  had  previously  been  pro- 
nounced inadequate,  the  New  Jersey 
Board  of  Public  Utility  Commissioners 
has  permitted  it  to  increase  its  rates 
for  gas  materially,  observing:  "In 
reaching  its  conclusion  upon  this  case 
the  board  has  in  mind  the  urgent  in- 
sistence of  the  representatives  of  the 
municipalities  that  their  paramount  in- 
terest is  that  service  should  be  con- 
tinued and  their  agreement  that  the 
board  might  fix  whatever  rate  in  its 
judgment  might  be  necessary  for  the 
company  to  continue  to  render  ade- 
quate service.  Cape  May,  which  is  the 
principal  territory  supplied  by  this 
company,  is  a  summer  resort.  The 
service  is,  therefore,  very  largely  sea- 
sonal. The  company,  however,  must 
maintain  a  plant  of  sufficient  capacity 
to  supply  the  peak  demand  created  by 
the  summer  season.  For  the  rest  of 
the  year  the  demand  upon  the  com- 
pany's ser\'ice  is  comparatively  small. 
Nevertheless,  the  company  is  required 
to  maintain  its  plant  ready  to  serve 
to  the  full  capacity  during  the  ^vinter 
months  with  the  necessary  overhead 
expenses  for  those  months  as  if  the 
demand  for  service  continued  undi- 
minished. This  makes  the  condition  of 
the  company  somewhat  exceptional  and 
requires,  in  order  that  the  company 
shall  continue  to  maintain  serv'ice, 
that  it  be  accorded  a  rate  higher  than 
would  be  necessary  in  territory  not 
affected  by*seasonal  variations." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Mi.ssouri  Commission  Upheld  in  Its 
Rate-Fixing  .Methods. — In  State  ex  reL 
Southwestern  Bell  Telephone  Company 
vs.  Public  Service  Commission,  the 
Supreme  Court  of  Missouri  has  upheld 
the  commission  order  fixing  rates.  Such 
an  order,  the  court  says,  may  be  ques- 
tioned on  the  ground  that  the  rates  are 
so  low  as  to  be  confiscatory,  that  they 
were  fixed  arbitrarily  without  regard 
to  the  evidence,  or  that  they  were  fixed 
in  such  an  unreasonable  manner  as  to 
cause  the  shadow  and  not  the  substance 
to  determine  the  conclusions.  None 
of  these  conditions  existed.  Where  the 
commission  gave  primarj-  considera- 
tion to  the  original  cost  of  the  plant, 
the  estimates  of  the  company's  engi- 
neers of  the  cost  of  reproduction,  the 
depreciation  and  working  capital,  and 
also  considered  the  items  of  engineer- 
ing, supervision,  interest  during  con- 
struction, insurance  and  promotion  and 
development  expenses,  and,  moreover, 
reached  the  same  result  by  taking  the 
book  value  of  the  property,  deducting 
property  not  used,  working  capital  and 
depreciation  resen'e  and  adding  10  per 
cent  for  intangibles,  it  followed  a 
proper  rule.     (233  S.  W.  425.)' 

Failure  to  Serve  in  Its  Relation  to 
Competition. — The  Pennsylvania  Power 
&  Light  Company,  incorporated  in  1913 
by  the  consolidation  of  thirty-eight 
small  electric  companies,  had  up  to 
Nov.  12,  1917,  made  no  effort  to  com- 
ply with  its  charter  obligations  in  the 
township  of  Macungle,  according  to  the 
finding  of  the  Supreme  Court  of  Penn- 
sylvania in  a  suit  brought  against  the 
company  named  above  by  the  Fogels- 
ville  &  Trexlertown  Electric  Company, 
which  was  organized  to  supply  electric- 
ity in  Macungle  because  of  the  failure 
of  the  Pennsylvania  Power  &  Light 
Company  to  do  so.  The  plaintiff  ob- 
tained an  injunction  from  the  lower 
court  ordering  the  defendant  to  remoMe 
the  pole  line  which  it  had  built  after 
the  organization  of  the  plaintiff  com- 
pany. The  Supreme  Court,  holding  that 
the  case  was  one  which  should  have 
been  brought  before  the  Public  Service 
Commission  and  settled  ihere  in  accord- 
ance with  the  policy  of  the  Common- 
wealth to  restrain  competition  between 
public  service  companies,  modified  the 
injunction  so  as  to  preserve  the  status 
quo  for  thirty  days,  during  which  time 
appellee  could  apply  to  the  commission 
for  an  order  that  would  further  pre- 
serve the  status  quo  ur.til  final  deter- 
mination.    (114  At.  822.) 


•  The  left-hand  numbers  refer  to  tlie  vol- 
ume and  Uie  right-hanJ  numbers  to  th« 
page  of  tlie  NaUonal  Keporler  System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industrj- 


Harry  E.  Duren  has  been  appointed 
manager  of  the  Greenfield  (Mass.)  Elec- 
tric  Light  &   Power   Company  and  as- 


Wfm\ 

H.  E.   DUEEr- 

sumes  his  new  duties  about  Oct.  1.  Mr. 
Duren  was  bom  in  1880  at  Fairfield, 
Me.,  and  was  graduated  in  1902  from 
the  University  of  Maine,  electrical  en- 
gineering course.  He  then  went  to  the 
Schenectady  works  of  the  General  Elec- 
tric Company,  taking  the  student  course 
in  the  testing  department  and  serving 
three  years  at  this  plant.  For  two 
years  he  was  in  the  engineering  de- 
partment of  the  company's  office  at  San 
Francisco,  and  from  1910  to  1913  he 
lived  in  the  Pacific  Northwest,  being 
occupied  in  electrical  engineering  work 
at  Portland  and  Seattle.  In  1913  Mr. 
Duren  returned  East,  ar.d  he  has  since 
been  employed  by  various  public  utili- 
ties on  special  power  engineering  work. 
He  acted  as  power  engineer  for  the 
Turners  Falls  (Mass.)  Power  &  Elec- 
tric Company  from  1917  to  1919,  and 
for  the  past  two  years  he  has  been  as- 
sociated with  the  Fall  River  (Mas-,.) 
Electric  Light  Company  as  a  power 
engineer. 

James  M.  Wakeman,  formerly  gen- 
eral manager  of  the  Society  for  Elec- 
trical Development,  Inc.,  is  at  present 
in  England  on  a  visit.  Just  before 
sailing  from  New  York  the  New  York 
Electrical  League,  of  which  he  was  at 
one  time  chairman,  presented  Mr.  Wake- 
man  with  a  gold  fountain  pen.  A  host 
of  friends  also  crowded  his  stateroom 
with  fruit,  flowers  and  other  remem- 
brances at  the  time  of  his  departure. 
Mr.  Wakeman  expects  to  spend  about 
six  months  in  touring  the  British 
Isles,  France  and  Switzerland  with 
Mrs.  Wakeman. 


Sir    Adam    Beck,    chairman    Ontario 

Hydro-Electric  Commission,  is  receiv- 
ing the  condolences  of  his  friends  over 
the  death  of  his  wife  last  Monday. 

Thomas  Henry  Day,  executive  secre- 
tary of  the  National  Association  of 
Electrical  Inspectors,  is  seriously  ill  at 
his  home  at  59  Deerfield  Avenue,  Hart- 
ford, Conn.  Mr.  Day  had  hoped  to  Cele- 
brate his  forty-fifth  anniversary  in  the 
electrical  field  this  month  at  a  meeting 
of  the  association.  Owing  to  his  illness, 
however,  the  meeting  will  not  be  held. 
:\Ir.  Day  began  his  electrical  career  Oct. 
10,  1876,  his  first  task  being  to  install 
a  thermostatic  fire  alarm  in  the  bunkers 
of  the  battleship  Tennessee. 

Admiral  John  Keeler  Robison,  whose 
appointment  as  engineer-in-chief  of  the 
navy  has  been  confirmed  by  the  Senate, 
has  entered  upon  his  new  duties.  Ad- 
miral Robison  was  bom  in  Ann  Arbor, 
Mich.,  Nov.  30,  1870.  His  early  educa- 
tion was  obtained  in  the  public  schools 
of  Detroit.  He  was  graduated  from  the 
United  States  Naval  Academy  in  1891, 
but  continued  his  studies  in  Paris  at 
the  Ecole  d'Application  du  Genie  Mari- 
time, where  he  was  graduated  in  1894. 
He  attained  the  rank  of  past  assistant 
engineer  in  1897  and  in  1899  was  trans- 
ferred to  the  line,  where  he  passed 
through  the  successive  grades,  attain- 
ing his  captaincy  in  1916.  Admiral 
Robison  probably  is  best  known  for 
his  work  in  organizing  the  post-grad- 
uate school  in  engineering  at  Annapolis. 


engineers  which  grew  into  publication 
of  the  manuals  that  guide  the  operation 
and  maintenance  of  engineering  plants 
aboard  ships.  He  is  the  author  of  the 
navy's  first  boiler  manual. 

Carl  D.  Jackson,  who  was  elected 
president  of  the  National  Association  of 
Railway  and  Utility  Commissioners  at 
Atlanta,  Ga.,  Oct.  12,  has  been  chair- 
man of  the  Wisconsin  Railroad  Com- 
mission since  1916  and  has  for  an  equal 
time  been  active  in  the  affairs  of  the 
national  association.  In  1919  he  was 
elected     second    vice-president    and    in 


Throughout  his  career  he  has  special- 
ized in  the  study  of  boilers.  He  has 
been  an  important  factor  for  a  number 
of  years  in  determining  the  navy's  pol- 
icy regarding  their  use.  It  was  he  who 
started  an  information  service  for  naval 


1920  first  vice-president  He  has  served 
on  numerous  committees,  and  as  chair- 
man of  the  committee  on  state  and  fed- 
eral legislation  in  1920  he  did  much 
noteworthy  work.  During  the  past  year 
he  has  served  as  chairman  of  the  exec- 
utive committee.  Mr.  Jackson  was 
bom  at  Evanston,  111.,  in  1870  and  was 
graduated  from  Harvard  in  1894.  Fol- 
lowing graduation  he  practiced  law  con- 
tinuously in  Wisconsin  until  his  election 
to  the  commission  in  Februarj",  1915. 
From  1900  to  1906  he  was  District  At- 
torney of  Winnebago  County.  Although 
the  Railroad  Commission  of  Wisconsin 
is  not  so  old  as  some  of  the  other  com- 
missions, having  been  organized  in  1905, 
it  has  done  much  original  work  under 
the  chairmanship  of  Mr.  Jackson  and 
Halford  Erickson,  whom  he  succeeded. 
This  work  has  been  widely  studied  and 
followed  in  many  details  by  other  com- 
missions. In  railroad  affairs  the  com- 
mission's study  of  the  costs  of  railway 
movements  was  the  first  made  in  this 
country.  In  the  public  utility  field  sim- 
ilar studies  have  been  made,  notably 
on  rates  and  forms  of  schedules.  One 
of  the  special  features  of  the  Wisconsin 
form  of  regulation  is  the  indeterminate 
permit,  which  does  away  with  the  inde- 
terminate franchise.  From  the  start 
the  commission  has  had  regulatory  ju- 
risdiction over  municipal  unilities  as 
well  as  those  privately  owned,  and  this 
has  not  only  met  the  approval  of  the 
municipalities  but  has  been  of  decided 
assistance  to  them  in  the  operation  of 
their  systems  and  the  development  "f 
their  service. 
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Senator  Frederic  Nicholls,  chairman 
of  the  board  of  the  Canadian  General 
Electric  Company,  recently  underwent 
a  serious  operation  at  the  Toronto  Gen- 
eral Hospital.  .'Although  his  many 
friends  have  hopes  of  his  early  re- 
covery, his  condition  has  not  yet  shown 
any  large  dcRree  of  improvement. 

E.  L.  Callahan  has  been  appointed 
sales  manager  of  the  Westinghouse 
Lamp  Company,  sncceedinc  Elliot  Reid, 
who  has  resigned.  Mr.  Callahan  has  rep- 
resented the  company  as  district  man- 
ager in  its   Chicago  office  for  six  and 


one-half  years,  prior  to  which  time 
for  six  years  he  directed  the  activ- 
ities of  the  new-business  department 
of  H.  M.  Byllesby  &  Company,  Chicago. 
Mr.  Callahan  was  graduated  from  the 
Case  School  of  Applied  Science  in  1900. 
Immediately  on  leaving  college  he  re- 
ceived a  commission  in  the  War  Depart- 
ment as  electrical  expert  and  was  as- 
signed to  work  in  connection  with  a  pro- 
posed submarine  cable  from  Nome  to  St. 
Michael's,  Alaska.  His  later  experience 
was  with  the  Westinghouse,  Church, 
Kerr  Company,  assisting  in  the  prelim- 
inary work  on  the  electrification  of  the 
Pennsylvania  Railroad  terminals  in 
and  near  New  York.  After  this  he 
entered  the  appliance  branch  of  the 
industry  as  assistant  manager  of  the 
Simplex  Heating  Company  of  Boston, 
later  becoming  manager  of  the  heating 
department  of  the  General  Electric 
Company  at  Chicago.  His  activities  in 
the  industry  were  such  that  he  was 
made  chairman  of  the  Commercial  Sec- 
tion of  the  National  Electric  Light  As- 
sociation, he  having  been  one  of  the 
founders  of  the  section. 

C.  R.  Alden  has  been  appointed  to  the 
professorship  in  electrical  engineering 
and  the  deanship  of  the  Collego  of 
Engineering  at  the  Ohio  Northern  Uni- 
versity, Ada,  Ohio.  Mr.  .'Mdon  was 
formerly  director  of  the  School  of 
Engineering,  Detroit  Institute  of  Tech- 
nology. He  is  an  associate  member 
of  the  A.  I.  E.  E.,  a  member  of  the 
Society  for  Promotion  of  Engineering 
Education,  and  during  the  war  period 
was  lieutenant  instnictor  in  the  naval 


school  of  steam  engineering  at  the 
Stevens  Institute  of  Technology,  Ho- 
bokon,  N.  J. 

T.  B.  Pierce,  formerly  president  of 
the  Kentucky  &  West  Virginia  Engi- 
neering &  Electric  Company,  is  now 
president  and  general  manager  of  the 
Central  Electric  Company,  Huntington, 
W.  Va. 

Ralph  R.  Rugheimer  has  been  ap- 
pointed representative  of  the  Automatic 
Reclosing  Circuit  Breaker  Company  of 
Columbus,  Ohio,  in  charge  of  the  east- 
ern Kentucky,  Virginia  and  southeast- 
ern Ohio  territory. 

Marcus  .A.  Curran,  former  manager 
of  the  Omaha  (Neb.)  district  of  the 
Western  Electric  Company,  is  now  in 
charge  of  the  Cincinnati  (Ohio)  office. 
He  succeeds  William  H.  Quirk,  who  has 
been  transferred  to  the  Chicago  office 
in  charge  of  the  telephone  department. 

R.  .v.  Stinson.  vice-president  of  the 
Canadian  Crocker-Wheeler  Company, 
Ltd.,  St.  Catharines,  Ontario,  has  been 
made  president  and  general  manager 
of  the  English  Electric  Company  of 
Canada,  which  has  acquired  control  of 
the  Canadian  Crocker-Wheeler  Com- 
pany. 

F.  W.  Price,  who  for  several  years 
has  been  associated  with  the  Apex  Elec- 
trical Distributing  Company,  Cleveland, 
as  Southern  district  manager,  has  been 
promoted  to  the  rank  of  Eastern  district 
manager,  taking  in  the  territory  of 
metropolitan  New  York,  eastern  Penn- 
sylvania, New  Jersey,  Maryland,  West 
Virginia  and  Virginia.  R.  H.  Short, 
who  has  been  associated  with  Mr.  Price 
as  assistant  Southern  district  manager, 
is  now  in  charge  of  the  entire  Southern 
district. 


Obituary 


Col.  Spencer  Borden,  who  in  the  early 
days  had  the  New  England  agency  for 
^tiling  Edison  electric  lighting  plants, 
died  on  Oct.  17,  at  the  age  of  seventy- 
two. 

William  D.  Kohlwey  of  the  Kohlwey- 
Smith  Electrical  Company,  San  Fran- 
cisco, died  in  that  city  on  Sept.  25.  He 
was  one  of  the  leading  contractor- 
dealers  in  the  state. 

Dr.  Joseph  William  Richards,  profes- 
sor of  metallurgy  at  Lehigh  University 
and  secretary  since  1907  of  the  Ameri- 
can Electrochemical  Society,  died  at  his 
home  in  Bethlehem,  Pa.,  on  Oct.  12,  at 
the  age  of  fifty-seven.  Dr.  Richards 
was  one  of  the  founders  of  the  Ameri- 
can Electrochemical  Society  nearly 
twenty  years  ago  and  was  its  first  pres- 
ident. He  was  also  one  of  the  founders 
of  Electrochemical  Ixdiistiii,  the  fore- 
runner of  Chemical  and  Mctaltnrgical 
Engineering,  published  by  the  McGraw- 
Hill  Company,  and  during  its  early 
years  was  president  of  the  Electro- 
chemical Publishing  Company,  which 
issued  the  periodical  first  named.  Dr. 
Richards  was  essentially  a  chemist  and 


metallurgist  and  a  teacher  of  wide  in- 
fluence. 

Prof.  Alexander  Gray,  director  of  the 
School  of  Electrical  Engineering,  Cor- 
nell University,  died  on  Oct.  13,  after 
a  prolonged  illness.  Professor  Gray 
went  to  Cornell  from  McGill  University, 
Montreal,  in  191.5.  He  was  bom  in 
Edinburgh  of  a  well-known  family  of 
engineers.  As  a  boy  of  fifteen  he  was 
apprenticed  and  worked  for  seven  years 
at  the  lathe,  bench  and  drafting  board, 
during  which  time  he  attended  evening 
classes  and  later  engineering  classes  at 
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Edinburgh  University.  He  was  grad- 
uated from  that  institution  in  1903  in 
civil  and  mechanical  engineering.  Sub- 
sequently the  Whitworth  scholarship, 
which  enabled  him  to  spend  two  years 
in  the  study  of  electrical  engineering 
at  McGill  University,  was  awarded  to 
him.  He  joined  the  engineering  staff 
of  the  Bullock  Electric  Company,  where 
he  was  head  of  the  alternating-current 
motor  department,  and  continued  with 
the  Allis-Chalmers  Company  after  the 
merger.  During  the  five  years  that  he 
was  thus  occupied  he  attained  a  wide 
experience  in  the  design,  construction 
and  operation  of  all  t>-pes  of  electrical 
machinery.  He  went  to  McGill  in  1910 
as  an  assistant  professor.  A  number 
of  patents  for  electrical  apparatus  were 
granted  to  him.  and  he  also  contributed 
largely  to  the  literature  of  the  industry. 
His  two  books,  "Electrical  Machine  De- 
sign" and  "Principles  and  Practice  of 
Electrical  Engineering,"  have  been 
widely  adopted  as  university  textbooks. 
Douglas  B.  Bronson,  superintendent 
of  shops  of  the  Commonwealth  Edison 
Company,  died  on  Sept.  24.  Mr.  Bronson 
was  one  of  the  group  of  men  com- 
posing the  original  employees  of  the 
old  Chicago  Edison  Company,  which 
as  started  in  1S87.  In  June  of  that 
year  he  entered  the  service  of  Leonard  & 
Izard,  who  did  the  construction  work 
for  the  company.  The  following 
spring  the  Chicago  Edison  Company 
formed  its  own  construction  depart- 
ment, and  Mr.  Bronson  was  one  of  the 
first  foremen  appointed.  He  became 
superintendent  of  shops  in  1900. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Hand-to-Mouth  Buying  Giving  Way  to 
Near  Future  Purchases 

THROUGHOUT  the  month  of  October  and  also  during 
the  latter  part  of  September  there  has  been  a  notice- 
ably better  feling  in  the  jobbing  trade  and  noticeably  better 
buying  on  the  part  of  dealers  and  contractors.  Virtually 
all  sections  of  the  country  are  now  reporting  a  gradual 
liquidation  of  the  high  stocks  of  wiring  de\nces  and  sup- 
plies held  both  by  the  contractor  and  dealer  trade  and  the 
jobbing  trade  and  a  more  even  degree  of  ordering.  The 
hand-to-mouth  buying  of  the  past  ten  months  seems  to  be 
gi\nng  way  to  a  carefully  laid-out  system  of  purchasing  for 
a  moderate  period  in  advance,  the  result  of  a  gradually 
improved  condition  in  business  in  general. 

Then,  too,  the  volume  of  building  is  on  an  increase,  and 
there  is  undoubtedly  foreseen  a  better  demand  for  wiring 
materials. .  At  least,  up  to .  date  the  increase  in  buying 
appears  to  be  more  along  this  line  than  along  any  other. 
With  lower  prices  in  rubber-covered  wire,  weatherproof 
wire  and  many,  items  of  schedule  material,  trade  in  these 
goods  has  picked  up.  In  the  line  of  heating  devices,  air 
heaters  have  picked  up  well  in  fall  demand  and  sales  are 
on  a  pretty  fair  basis.  Jobbers  have  now  had  to  go  back 
to  manufacturers  to  replenish  stock  moved  by  the  dealers. 
This  is  as  was  expected,  because  many  jobbers  signified 
their  intention  of  waiting  for  a  market  to  develop  before 
making  demands  on  manufacturers'  stocks.  This  may  not 
be  fulfilling  the  whole  function  of  a  jobber,  but  it  is  the 
method  frequently  used  this  year. 

As  an  encouragement  to  the  industrial  company  contem- 
plating new  wiring,  prices  are  reduced  considerably.  Sev- 
eral contractors  in  the  New  York  City  territory  in  refigur- 
ing  bids  for  motor  installations  and  necessary  wiring  find 
their  proposals  in  the  nature  of  20  to  30  per  cent  below 
those  submitted  the  first  of  this  year 


Switch  Exports  in  1920  Exceeded  Those 
of  1919  by  20  per  Cent 

EXPORTS  of  switches  and  accessories  from  the  United 
States  during  the  year  1920  stood  sixth  in  order  of 
value  of  all  exports  for  that  year  and  amounted  to 
$4,438,709.  This  is  an  increase  of  nearly  20  per  cent  over 
the  value  exported  in  1919,  in  amount  $3,-564,772.  It  is 
virtually  one-third  of  the  value  of  motors  exported  in  1920. 
Exports  by  the  month  taken  over  the  last  two  years  showed 
few  parallels,  the  outstanding  feature  being  the  high  peaks 
registered  in  the  month  of  July  of  each  year. 

In  this  item  too  Canada  stands  at  the  top  of  the  list,  with 
imports  valued  at  $964,059.    Belginm  is  not  far  behind,  with 

KXPORTS  OF  SWITCHES  AND  ACCESSORIKS  IN  1920 


Canada  - 
B<-lgiuni... 
Cuba. .  ,  , 

China 

Japan 

Braiil 

England 

.XuAtralin. ,  . 
Arufntim. 

Hpain . . . 
Nrw  Zcal.ir  . 
Britiah  Indi, 
Norway,  - 


J964.059 
775.461 
270,957 
264.462 
249.357 
207.275 
156.741 
I55.49J 
134.890 
129.322 
127.084 
91.572 
86.823 
83.765 


$83,273 

79. 1 1 2 

Philippine  InUnda 

75.064 

42.582 

40.526 

36,977 

35.916 

Italy 

32.588 

fniKUay. ... 

29,702 

Fifly-thrrc  other  i-<.iinlno<« 

importiniT  awitchea  and 

189.675 

acccaa'.nea 

$775,461.  The  countries  next  in  order  are  separated  by  a 
wide  margin  from  these  two,  but  fall  away  in  an  easy 
curve  one  by  one.  Those  countries  taking  over  $25,000  in 
switches  and  accessories  are  shown  in  the  attached  table, 
and  the  total  of  the  twenty-five  so  listed  amounts  to 
$4,249,034,  nearly  96  per  cent  of  total  exports.  The  fifty- 
three  remaining  countries  taking  switches  in  amounts  less 
than  $25,000  each  total  only  $189,675. 

Three  Xorth  American  countries — Canada,  Cuba  and 
Mexico — lead  the  other  geographical  divisions  with  a  value 
of  $1,364,438,  or  30.8  per  cent  of  the  total  exports.  European 


ToUl $4,438,709 


Jan.     Feb.      Mar    Apr.     May    Jur.i    Julij     Aug.     Sept.     Oct.  -Nov.     Dec. 
PEAK  OF  BUYING  IN  BOTH  YEARS  HAS  BEEN  IN  MONTH  OF  JUNE 

States  are  a  close  second,  with  30.7  per  cent,  but  it  took 
eight  states  to  make  up  this  amount.  Four  countries  in 
Asia  accounted  for  14.5  per  cent  of  the  total,  imports  to 
China  and  Japan  being  almost  the  same.  Five  South  Amer- 
ican states  contributed  9.9  per  cent,  and  the  islands  south- 
east of  Asia  took  9.1  per  cent  of  all  the  switch  exports. 

This  compilation  was  made  by  the  Electrical  World 
from  figures  received  from  the  Bureau  of  Foreign  and  Do- 
mestic Commerce. 

Active  Demand  for  the  Medium  to  Higher 
Priced  Lighting  Fixtures 

FIXTURE  manufacturers  and  dealers  are  finding  that  the 
better  grade  of  lighting  fixtures  have  a  more  ready 
sale  than  those  of  lower  price..  There  has  been  consider- 
able building  of  apartment  houses  and  homes  in  and  around 
New  York  which  has  created  a  fairly  good  market  for 
residential  fixtures.  However,  most  dealers  have  fairly 
large  stocks  on  hand  and  competition  is  keen.  The  demand 
for  the  moderately  priced  to  cheaper  grades  of  fixtures 
does  not  appear  so  good.  One  reason  for  this  is  the  fact, 
that  few  apartments  for  low  rental  have  been  built.  There^ 
are  also  a  large  number  of  small  manufacturers  whose 
prices  on  this  class  of  equipment  arc  much  below  what 
would  be  a  profitable  price  for  the  larger  manufacturer. 
Price  competition  is  much  worse  in  the  latter  class. 

Commercial  unit  types  of  fixtures  are  having  a  fair  sale 
in  business  buildings.  These  are  not  only  being  installed 
in  new  establishments  but  in  many  instances  old-type 
fixtures  are  being  replaced.  The  educational  campaigns 
for  better  lighting  are  producing  results  in  the  inquiries 
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which  have  been  received  from  commercial  and  business 
houses.  Industrial  lighting  fixtures  are  also  moving  fairly 
well,  but  the  demand  is  not  so  strong  as  for  the  commercial 
type. 

Stocks  of  nearly  all  types  are  good  and  manufacturers 
are  making  immediate  shipments  from  factory  stock  fre- 
quently phenomenally  quick. 


Some  Comparisons  Between  American 
and  German  Motor  Prices 

FIGURES  have  recently  been  received  from  what  has 
been  ascertained  to  be  an  authoritative  source  giving 
prices  of  German-made  electric  motors  calculated  for  export, 
including  expenses  of  export  and  of  packing,  f.o.b.  German 
port,  except  duty.  This  authority  finds  from  experience, 
however,  that,  although  interestingly  low,  the  prices  are 
believed  to  be  based  upon  higher  exchange  rates  than  exist 
at  present  and  are  subject  to  alteration  when  an  actual 
bona-fide  purchaser  attempts  to  place  an  order.    The  home 


' 

AMERICAN  AND  GERMAN  MOTOR  PRICES 

Thrce-phas 
5 

e.  squirrel-cage,  220-volt : 

German 

Price  in 
R.p.M           Marks 

1.400             1.650 

1.400            3.500 

925            4,200 

1.400            4.500 
1.400            6.800 
1.400          22.500 

1,100            5.300 
1.800            5.300 
1,650            7.400 

. Ame 

R.p.M. 

1.800 

1.800 

900 

1.800 
1.800 
1.800 

1,100 
1,800 
1,700 

Price 

$59  40 
103.50 

5     .... 

144.90 

Three-pha.se.  slip-ring.  220-volt: 

10     '.'.'.'.'. 
50     

DirectHnirrent.  220-volt, shunt-wound: 

5     

7.5 

15     .     .                         

$180  00 
270  00 
628.00 

t2l7  00 
200  00 
297.00 

oflBee  frequently  refuses  to  confirm  the  order  except  at  a 
higher  rate. 

The  motor  trade  in  the  United  States  probably  fears 
little  from  German  competition  in  this  country,  but  must 
certainly  run  against  it  when  considering  the  South  Amer- 
ican field.  Experience  in  that  field  has  established  frequent 
examples  of  refusal  to  confirm  agents'  offers  when  these 
were  sent  as  orders  to  the  manufacturer  of  equipment  in 
Germany. 

A  comparative  table  is  presented  herewith  giving  the 
German  prices  and  representative  American  prices  for 
motors  as  near  similar  as  possible.  The  German  motors 
are  quoted  as  new  with  a  one-year  guarantee.  No  heating 
specifications  are  given.  All  quotations  are  given  without 
pulley,  base  and  starter.  The  mark  on  Oct.  18  was  quoted 
at  0.60  cents. 


More  Co-operation  INeeded  Between  Sales 
and  Credit  Departments 

AS  A  MEANIS  toward  better  credit  conditions  in  the  elec- 
trical jobbing  and  manufacturing  field  it  has  been 
brought  forth  that  a  closer  co-operation  between  the  sales- 
men, the  sales  manager  and  the  credit  manager  would  put 
the  credit  situation  on  a  higher  plane.  This  is  particularly 
true,  it  seems,  on  new  accounts. 

There  is  always  a  certain  amount  of  satisfaction  in  mak- 
ing a  new  sale  and  gaining  a  new  account,  which  is  fre- 
quently the  only  aim  of  the  salesman.  This  would  seem  to 
apply  more  particularly  in  the  case  of  the  jobber's  salesmen. 
The  salesman  is  frequently  the  only  point  of  contact  between 
dealer  or  contractor  and  the  jobbing  house,  and  he  would 
seem  to  be  the  logical  man  to  establish  -a  credit  rating  for 
his  new  customer.  If  the  salesman  felt  that  he  was  per- 
sonally responsible  financially  for  the  credit  of  each  new 
account,  he  would  undoubtedly  be  more  careful  in  opening 
these  new  accounts  than  he  otherwise  would  be  by  putting 
the  financial  responsibility  up  to  the  jobbing  house.  The 
credit  manager  of  the  jobbing  house  pulls  down  his  Dun 
or  Bradstreet,  and  if  the  customer  in  quest-ion  has  a  clear 


rating  ther^  he  is  generally  passed  as  "0.  K."  In  many 
cases  that  have  come  to  notice  a  strict  financial  risk  has 
been  taken  on  in  some  of  the  accounts  so  listed. 

Why  cannot  the  salesman  when  he  is  making  new  con- 
nections for  his  house  quietly  sit  down  with  the  new  cus- 
tomer and  get  from  him  his  banking  connections,  the  names 
of  some  persons  with  whom  he  does  business,  etc.?  A 
check-up  with  other  possible  companies  doing  business  with 
this  customer  would  make  this  credit  check  much  more 
complete. 

In  the  district  covered  by  the  New  York  division  of  the 
National  Electrical  Credit  Association  the  number  of 
accounts  reported  to  that  body  has  increased  considerably 
since  the  middle  of  this  year,  and  the  total  of  reported 
accounts  has  also  increased.  There  have  been  more  accounts 
for  small  amounts  reported  in  the  last  four  months.  The 
total  to  date  is  well  above  that  covering  the  same  period 
in  1920. 

The  whole  question  of  credit  is  a  serious  one  at  this  time, 
and  the  increasing  number  of  small  amounts  is  probably 
due  in  some  part  to  the  lower  prices  of  materials  and  to 
new  customers  coming  back  into  the  market  and  being 
accepted  with  too  little  credit  establishment.  Greater  activ- 
ity in  this  connection  on  the  part  of  the  jobbers'  salesmen 
would  probably  accomplish  much  in  overcoming  this  con- 
dition 


Metal  Market  Situation 

AFTER  several  weeks  of  activity  the  copper  market  has 
•  once  more  quieted  down.  Many  of  the  large  consumers 
have  withdrawn  from  the  market  temporarily  and  it  has 
been  possible  to  supply  the  light  current  demand  with  cop- 
per at  12s  to  13  cents  delivered.  Large  producers,  however, 
v/ill  not  quote  under  13  cents.  The  situation  may  have 
been  influenced  by  heavy  liquidation  in  London,  where  spot 
declined  £3  13s.  to  £65  "l5s. 

Advices  from  the  Intermountain  regions  show  that 
stronger  prices  may  continue  throughout  the  year  in  re- 
sponse to  a  moderate  improvement  of  export  demand  and  a 
seasonable  increase  in  consumption  of  the  metal.  As  a 
usual  thing  there  is  a  good  deal  of  buying  in  November 
and  December  for  spring  delivery  to  manufacturers.  An- 
other encouraging  factor  is  the  consumption  of  the  excess 
supply  of  copper  at  the  rate  of  40,000,000  lb.  per  month, 
instead  of  25,000,000  lb.  as  had  been  expected  when  the 
mines  were  closed  down  early  last  April. 

The  British  government  has  announced  the  sale  of  its 
stock  of  brass  scrap,  totaling,  it  is  said,  about  150,000  tons. 
To  this  transaction  is  attributed  the  break  in  the  London 
copper  market.  It  is  felt  in  some  quarters  that  a  good 
portion  of  this  brass  may  reach  this  country.  Exports  to 
date  this  month  have  been  good.  A  price  of  13  cents  f.a.s. 
prevails. 

Possibility  f  lowered  freight  rates  may  account  for  lack 
of  buying  for  December  shipment.  Prospect  of  a  rail  tie-up 
has  affected  buying  little,  as  a  strike  would  prevent  move- 
ment of  copppr  products  as  well  as  copper. 


NEW  YORK  METAL  MARKET  PRICES 

Oct.  II.  1921  Oct.  18.  IMI 

Copper                                                                        £         5      d  C       »       A 

London,  standard  spot                                       69        7      6  65     15      0 

<".Mit^  per  Pound  Cents  per  Pouini 

PrimeLake 13  00—13  25  13  00 

Elcctrobtic 1 3  00  1 3  00 

Ca-sting 12  62 J  12  37J 

Wirebase 14  50  14  JO 

Load,  Am.  S.  &  R.  Co.  price 4  70  4  70 

.\ntimonv 5  00  4  90 

Nickel,  ingot 41    00  41   00 

Sheet  line,  f,  o.  b.  smelter 10  00  10  00 

Zinc. spot 5   121  5  15—5  20 

Tin.  Straits 27  25  28  00 

Aluminum,  98  to  99  per  cent 24  50  24.50 

OLD  METALS 

Cents  per  Pound  Cents  per  Found 

Hca\T  copper  and  wire 10  00—10  75  10  50    -10  87J 

Brass,  heaxT 4  75  —  525  500  —  550 

Brass.light 4  50—475  450  —  500 

Lead,hea»-y 3  50—3  87)  3  50—400 

Zine,  old  scmp 2  25  —  2  37)  2  25  -  2  37J 
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THE  Week 

IN  TRADE 


Prices   When    Quoted   Are    Those   Prevailing   at    the 

Opening   of   Business    on    Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  all  Eastern  Points 


CONTINUED  improvement  in  virtually  all  sections  of  the 
country  is  the  dominant  note  not  only  of  the  electrical 
industry  but  of  general  business  conditions.  Wire  is,  of 
course,  leading  in  business  booked,  but  there  also  has 
sprung  up  a  heavy  demand  for  all  sorts  of  small  heating 
appliances.  A  Chicago  jobber  this  week  reports  a  shortage 
of  flatirons  and  curling  irons,  and  sales  of  air  heaters  have 
improved  there  also.  The  beginning  of  the  rainy  season  is 
pushing  sales  of  heating  appliances  on  the  Pacific  Coast. 

Sales  of  storage  batteries  for  road  trucks  are  reported 
improving  in  Nevsr  England.  Retail  sales  are  picking  up 
in  Boston,  New  York,  St.  Louis  and  in  the  Far  West,  and 
this  buying  is  reacting  immediately  on  jobbers  and  manu- 
facturers. 

The  construction  outlook  has  improved  in  Chicago,  while 
the  number  of  building  permits  granted  in  San  Francisco 
and  Los  Angeles  indicates  a  building  boom  in  that  section. 
Atlanta  reports  better  collections  in  September  than  for 
any  month  since  February,  and  St.  Louis  lists  improvement 
in  the  Southwest.  Collections  in  Boston  are  on  a  sixty-day 
basis.     Chicago  jobbers  report  some  improvement. 


NEW  YORK 


Conditions  in  the  electrical  trade  continue  gradually  to 
improve,  and  jobbers  generally  report  an  increasing  vol- 
ume of  business.  Buying  is  still  more  or  less  of  the  hand- 
to-mouth  nature,  contractors  purchasing  their  wiring  sup- 
plies as  the  work  in  hand  requires.  Orders,  however,  are 
coming  in  to  the  jobbers  more  often  and  stacks  are  moving 
much  better.  The  fact  that  several  jobbers  have  found 
it  necessary  to  increase  their  clerical  force  to  take  care 
of  the  increase  in  the  number  of  orders  is  a  good  indication 
of  the  trend  of  business.  Prices  remain  unchanged  since 
last  week,  although  there  is  some  buying  of  rubber-covered 
wire  and  armored  conductor  because  of  the  increased  quo- 
tations on  basic  materials. 

An  active  demand  is  reported  for  single-unit  commercial 
and  industrial  fixtures.  Salesmen  working  on  this  class  of 
business  have  developed  a  considerable  market  through 
replacing  old  types  of  fixtures  in  commercial  and  business 
buildings.  Of  the  two  types,  the  commercial  lighting  unit 
is  more  in  demand.  Air  heaters  have  moved  well  during 
the  past  week,  and  jobbers  who  carried  stocks  over  from 
last  year  are  well  satisfied  with  the  results.  Other  heat- 
ing appliances  show  more  activity  than  heretofore,  and 
some  orders  for  the  holiday  trade  have  appeared. 

Collections  appear  to  be  improving  slightly,  jobbers  re- 
porting current  credit  sales  on  a  thirty  to  sixty-day  basis. 

Conduit. — Orders  continue  to  be  for  moderate  quantities 
with  the  demand  steady,  but  there  seems  to  be  no  inclina- 
tion on  the  part  of  contractors  to  lay  in  stocks.  Prices 
quoted  this  week  were  as  follows:  For  J-in.  black  pipe  in 
2,.500-ft.  lots,  $54  to  $.5.5;  Mn.,  $69  to  $71,  and  1-in.,  $99 
to  $101.  Galvanized  pipe  in  the  same  sizes  was  quoted  at 
$59  to  $62,  $76  to  $81  and  $110  to  $116.  Jobbers'  stocks 
are  fair  to  good  in  most  sizes. 

Flexible  Armored  Conductor. — Demand  for  this  material 
continues  strong.  In  addition  to  the  sales  to  contractors  for 
their  immediate  requirements  there  is  considerable  buying 
based  on  the  belief  that  armored  conductor  will  command 
a  higher  price  in  the  near  future.  No  price  changes  were 
reported    this    week.      No.    14,    two-wire,    single-strip,    is 


quoted  at  $43  per  1,000  ft.,  and  double-strip  at  $44.50  per 
1,000  ft.,  in  lots  of  that  quantity.    Jobbers  have  fair  stocks. 

Rubber-Covered  Wire. — Demand  is  moderate  and  orders 
for  small  quantities,  although  prices  are  stiffening  and  an 
advance  is  looked  for.  In  lots  of  5,000  ft.  No.  14  rubber- 
covered  is  quoted  at  $6.35  to  $6.60  per  1,000  ft.  Stocks 
generally  are  good  to  large. 

Lamp  Cord. — Sales  are  a  little  better  and  silk  cord  is  in 
demand  for  holiday  business.  Prices  remain  as  last  quoted, 
No.  18  cotton,  twisted,  selling  for  $12.30  per  1,000  ft.  and 
No.  18  parallel  at  $14.90  per  1,000  ft. 

Heating  Appliances. — Buying  is  better  than  heretofore, 
and  the  appliances  other  than  flatirons  and  toasters  are 
beginning  to  move.  There  is  still  a  shortage  of  some 
makes  of  flatirons,  toasters  and  curling  irons,  although 
jobbers'  stocks  of  other  items  are  fair  to  good.  Some  orders 
for  grills,  percolators,  stoves  and  similar  appliances  for 
holiday  business  have  appeared. 

Loom. — ^The  demand  is  small  and  jobbers'  stocks  are 
limited.  In  1,000-ft.  lots  the  /j-in.  size  sells  for  $19.25 
and  the  l-in.  size  for  $21  per  1,000  ft. 

Heaters. — The  cool  weather  has  stimulated  the  sale  of 
heaters  and  jobbers  report  an  active  demand.  The  carry- 
over from  last  year  has  been  pai-tially  disposed  of  and  stocks 
are  moderate. 

CHICAGO 

Coincident  with  the  strengthening  of  copper  prices,  job- 
bers here  report  much  better  sales  of  weatherproof  and 
rubber-covered  wire  and  flexible  armored  conductor.  This 
has  changed  the  tone  of  jobbing  opinion  to  one  of  mild 
optimism.  Another  indication  of  at  least  fair  business 
during  the  pre-holiday  months  is  seen  in  the  activity  of 
small  heating  appliances,  such  as  flatirons,  curling  irons 
and  air  heaters.  One  large  jobber  already  has  reported 
some  shortage  of  flatirons  and  curling  ii-ons.  An  improve- 
ment in  collections  during  the  week  is  reported,  a  few  job- 
bers having  got  them  down  to  a  forty-day  basis  on  current 
sales. 

The  labor  situation  has  changed  little  during  the  week, 
and  there  is  confidence  that  the  factors  concerned  will 
reach  a  fair  settlement  before  very  long.  Building  permits 
continue  to  gain  over  last  year,  those  for  the  week  ended 
Oct.  13  showing  an  increase  of  129  over  the  similar  period 
in  1920,  with  a  listed  value  $1,656,800  greater. 

Chicago  utilities  are  in  a  very  good  position  as  far  as 
their  coal  supply  is  concerned,  and  the  threatened  railroad 
strike  is  not  causing  much  worry  on  that  score.  The  Com- 
monwealth Edison  Company  has  a  thirty-day  to  thirty-five- 
day  reserve,  while  that  of  the  Public  Service  Company  of 
Northern  Illinois  is  even  better. 

Wire. — The  bare-wire  base  this  week  ranges  from  15  to 
16  cents,  showing  a  strengthened  market.  Weatherproof 
prices  also  are  ranging  from  15  to  16  cents  per  pound  in 
l,C00-lb.  lots.  The  demand  for  No.  14  rubber-covered  wire 
is  strong,  and  it  is  quoted  at  a  price  varying  from  $6.50  to 
$6.75  per  1,000-ft.  in  5,000-ft.  lots.  Jobbers  report  their 
stocks  ample. 

Rigid  Conduit.-^Quotations  continue  on  about  the  same 
basis  as  last  week.  Jobbers  report  demand  fair  and  stocks 
good  in  all  sizes.  The  following  arc  representative  prices: 
1-in.  black  pipe  in  2.500-ft.  lots,  $48  to  $50  per  1,000  ft.; 
J-in  galvanized,  $51  to  $53. 

Flexible  Armored  Conductor. — Prices  have  stiffened,  and 
No.  14  two-wire,  single-strip,  is  quoted  from  $50  to  $52.50 
per  1,000  ft.  in  5,000-ft.  lots.  Movement  is  good,  and  stocks 
are  easily  sufl[icient  to  handle  the  demand. 

Dry  Cells. — Little  has  developed  recently  on  this  item, 
movement  being  slow  but  comparatively  steady.  Stocks 
are  about  normal.  The  standard  cell  is  quoted  at  $30.65 
per  100  in  barrel  lots. 

Lamp  Cord. — No.  18  cotton  twisted  is  quoted  at  $15  per 
1,000  ft.  Demand  continues  steady  and  jobbers'  supplies 
are  easy. 

Tape. — Prices  on  this  item  are  holding  exceptionally  well, 
owing  probably  to  the  recent  flurries  of  the  cotton  market. 
There  has  been  little  increase  in  activity. 


850 


ELECTRICAL    WORLD 


Vol.  78,  No.  17 


Heatinp  Appliances. — Platirons  and  curling  irons  still 
lead  heating  devices  in  number  of  sales  although  the  demand 
for  percolators,  toasters  and  grills  has  increased  noticeably 
during  the  last  few  weeks.  Air-heater  sales  have  been 
very  good  with  prices  varying  from  $10  to  $11  per  unit. 

High-Tension  Equipment. — The  demand  for  this  material 
is  increasing  constantly  and  local  manufacturers  report 
good  production. 

BOSTON 

Trade  is  gradually  picking  up  in  most  lines,  and  dis- 
tributers are  feeling  more  hopeful  as  the  diversification  of 
orders  is  broadened.  No  K.ige  buying  movement  to  re- 
plenish stocks  lowered  by  months  of  liquidation  is  yet 
apparent,  but  demands  upon  manufacturers  are  increasing, 
and  this  is  not  all  due  to  seasonal  activity.  Collections  are 
reported  better,  and  some  houses  are  working  on  a  sixty-day 
basis.  Prices  held  stable  in  most  lines  last  week,  barring 
weakness  in  some  large  commitments  due  to  close  compe- 
tition. Betterment  work  in  industrial  plants  is  showing 
a  little  more  life,  and  central-stations  are  intensively  cul- 
tivating loads  within  reach  of  their  present  systems,  with 
occasional  ventures  into  the  extension  field.  Building  opera- 
tions are  absorbing  considerable  material,  and  suburban 
residence  construction  is  very  active  in  some  districts. 
There  is  a  general  disposition  to  discount  the  adverse  effects 
of  a  railroad  strike,  sentiment  in  New  England  being 
strongly  against  a  walkout. 

Motors. — Inquiries  are  improving  decidedly,  and  sales 
reflect  better  conditions.  The  last  six  weeks  have  shown 
a  much  healthier  tone,  although  the  demand  is  still  too 
light  to  put  much  pressure  on  producers.  Motors  of  50-hp. 
rating  and  below  are  in  chief  demand,  though  occasional 
sales  of  larger  units  are  now  taking  place. 

Radio  Apparatus. — Since  midsummer  business  has  been 
very  active.  September  was  the  best  month  a  leading 
manufacturer  in  this  district  ever  had,  sales  being  main- 
tained equally  well  this  month.  Prices  are  10  to  15  per  cent 
lower  than  in  the  early  fall  on  representative  products. 

Wira — Moderate  sales  continue,  and  prices  reflect  close 
competition.  No.  14  rubber-covered  sold  at  $6.25  per  1,000 
ft.  in  5,000-ft.  lots  Monday,  and  prices  were  quoted  at 
$6  f.o.b.  factory  on  25,000-ft.  lots,  per  1,000  ft.  Labor  diflS- 
culties,  which  held  up  production  in  one  district,  are  reported 
to  be  over.  Weatherproof  is  moving  slowly,  base  price 
being  15J  cents. 

Storage  Batteries. — Sales  for  road-truck  ser\'ice,  notably 
for  Rhode  Island  bakery  and  ice-cream  delivery  use,  are 
improving  perceptibly.  Industrial  truck  batteries  are  quiet, 
and  it  is  i-eported  that  about  fifty  industrial  trucks  have 
been  sold  in  New  England  this  year. 

Porcelain. — "Nail-It"  knobs  are  moving  better,  barrel -lot 
price  being  $18.50  per  1,000.  Tubes  are  also  in  better 
demand,  and  the  3-in.  x  J-in.  tube  sells  for  about  $6.20  per 
1,000  in  barrel  lots.     Stocks  are  satisfactory. 

Flexible  Armored  Conductor. — No.  14  single  strip  sells  for 
$44.68  to  $45  per  1,000  ft.  in  5,000-ft.  lots.  Demand  is 
fairly  good,  and  stocks  are  easily  meeting  it. 

Loom. — Prices  continue  weak,  notwithstanding  the  in- 
creased cost  of  cotton.  The  i^-in.  size  is  quoted  around 
$16.50  per  1,000  ft.  in  5,000-ft.  lots. 

Appliances. — Washers  and  cleaners  are  a  little  more 
active,  and  socket  devices  for  table  use  are  showing  better 
movement.  Stocking  for  fall  trade  is  slow  to  materialize, 
but  it  is  expected  that  more  active  movement  will  be 
noticeable  in  the  next  few  weeks. 


ATLANTA 

Though  there  is  little  marked  change  to  be  reported  in 
the  section  for  the  week,  a  continued  general  betterment  in 
business  conditions  is  in  evidence.  Building  permits  in 
Atlanta  for  the  first  week  in  October  exceeded  $250,000  in 
value,  while  bank  clearings  were  more  than  $5,000,000  in 
excess  of  the  prior  week  and  the  largest  for  any  week 
since  January.  Postal  receipts  are  reported  very  largely 
increasing,  the  heaviest  day  in  this  city's  history  being 
recorded  last  week.     The  larger  contracting  firms,  whose 


business  has  been  somewhat  dull  for  a  considerable  period, 
report  a  reawakening  in  the  activity  in  the  industrial  field 
which  has  resulted  in  a  large  number  of  inquiries  being 
received  by  jobbing  firms  for  quotations  on  materials 
entering  into  construction  for  this  class.  The  smaller  con- 
tracting business  continues  to  show  a  well-maintained 
volume,  and  purchase  of  line  material  by  central-station 
companies  is  increasing  quite  satisfactorily.  A  general 
survey  of  the  situation  seems  to  indicate  that  the  last 
four  weeks  have  witnessed  an  increase  of  25  per  cent  in 
the  volume  of  bona-fide  business.  Money  realized  from 
crops  is  beginning  to  be  in  evidence,  and  all  wholesale 
lines  report  their  collections  for  September  as  having  been 
the  best  for  six  months  past. 

Flexible  Armored  Conductor. — Low  and  somewhat  un- 
stable quotations  on  this  article  have  materially  stimulated 
sales.  Stocks  are  ample  with  the  price  of  No.  14,  two-wire, 
at  $55  per  1,000  ft.  in  1,000-ft.  lots. 

Stamped-Steel  Boxes  and  Covers. — Considerable  activity 
is  to  be  noted,  one  order  alone  this  week  amounting  to 
14,000  boxes,  the  largest  single  order  since  1914.  There 
have  been  no  changes  in  prices  in  the  past  four  weeks. 
Stocks  are  ample  in  all  standard  sizes. 

Rigid  Conduit. — Sales  are  holding  up  satisfactorily,  espe- 
cially in  the  l-in.  size,  in  which  there  existed  a  tem- 
porary shortage,  but  which  was  relieved  this  week  by 
prompt  factory  shipments.  The  black  seems  at  present  to 
have  a  shade  the  better  popularity.  No  recent  price  changes 
are  reported,  but  there  has  been  some  price  cutting  in  the 
slower-moving  sizes. 

Printing-Press  Equipment. — This  line  has  again  become 
active,  especially  in  motor  sizes  of  7i  hp.  and  under. 
Sales  of  the  three-phase  type  amount  to  approximately 
90  per  cent  of  the  business,  most  of  the  single-phase  type 
going  to  the  Florida  territory.  Stocks  of  alternating  type 
are  in  fairly  good  shape,  while  local  stocks  of  the  direct- 
current  class  are  being  steadily  reduced  to  absolute  mini- 
mum because  of  a  general  slackening  in  thi  demand. 

Oil-Engine  Generating  Sets. — Manufacturers  report  a 
number  of  recent  sales  in  this  line  for  sets  of  100  kw.  and 
over,  this  apparatus  going  to  municipalities  in  southern 
Alabama,  Florida  and  Georgia.  Shipments  are  on  a  thirty- 
day  basis  and  prices  are  steady.  A  number  of  inquirie.« 
are  still  in  hand  awaiting  final  action. 

Air  Heaters. — The  recent  cold  snap  has  caused  a  brisk 
movement  in  the  retail  field  of  this  line,  one  dealer  alone 
having  disposed  of  200  in  this  city  in  the  last  few  days. 
Jobbers'  stocks  are  heavy,  and  there  is  little  likelihood  of 
their  reordering  in  the  near  future. 

Industrial  Motors. — Sales  are  becoming  quite  active.  The 
larger  power  companies'  requirements  for  power- factor  cor- 
rection are  causing  an  increased  movement  in  the  synchro- 
nous types,  mostly  in  the  550-volt  and  2,300-volt,  three- 
phase  variety. 

Portables. — Fall  shipments  for  holiday  stocks  are  begin- 
ning to  be  received,  and  retailers  expect  an  excellent  holi- 
day season  in  this  line,  which  is  stimulated  by  price  reduc- 
tions of  from  50  per  cent  to  75  per  cent  under  prices  of  last 
year.  Sales  to  date  are  confined  mostly  to  the  larger 
cities. 

ST.  LOUIS 

Dealers  and  contractors  until  recently  made  purchases  in 
only  very  moderate  amounts  and  maintained  stocks  at  levels 
much  lower  than  would  be  the  case  normally  for  the  vol- 
ume of  business  prevailing,  but  now,  with  stocks  depleted 
and  with  confidence  somewhat  restored,  they  are  placing 
C'dci-s  for  larger  quantities  and  are  building  up  their  stocks 
to  a  more  normal  basis.  This  feature  of  the  market 
accounts  to  a  large  extent  for  the  gradual  improvement  in 
jobbers'  business,  which  continued  to  show  advancement 
last  week.  To  no  class  of  goods  is  especial  favoritism 
being  shown. 

The  same  effect  is  noticed  in  business  generally  in  this 
territoiy,  and  as  a  result  industrial  plants  are  becoming 
more  active.  During  the  week  one  of  the  largest  steel 
mills  in  the  district  resumed  operations  after  a  four-month 
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shutdown  and  a  large  glass  plant,  which  had  been  closed 
since  about  the  first  of  the  year,  started  its  furnace  fires. 
The  shoe  factories  are  running  at  about  80  per  cent  of 
capacity  and  the  two  tire  factories  here  at  full  capacity. 
The  metal  industries  have  increased  production  somewhat, 
but  their  business  is  still  very  quiet. 

Credit  conditions  show  little  change,  the  average  basis  of 
collections  remaining  at  about  sixty  days.  The  long-out- 
standing accounts  are  being  slowly  liquidated  and  new  obli- 
gations are  being  quite  promptly  met.  Some  improvement 
in  the  South  is  observed,  but  because  of  the  vast  amount 
of  indebtedness  in  that  section  it  will  be  a  considerable  time 
before  credit  conditions  there  can  approach  normal. 

Heaters. — The  principal  activity  this  week  was  in  this 
line.  Some  of  the  jobbers'  stocks  have  been  exhausted,  and 
orders  are  being  placed  with  the  manufacturers.  The 
dealers  are  playing  closely  and  are  buying  only  for  short- 
term   requirements. 

Flatirons. — Excellent  movement  is  reported,  one  jobber 
having  no  stock  and  a  large  amount  of  back  orders.  Of 
the  heating  appliances,  flatirons  are  by  far  the  best  sellers 
this  season. 

Ranges. — Movement  is  very  quiet,  though  some  improve- 
ment is  found  in  Kansas  and  Blissouri  owing  to  the  lower 
pi-ices  and  more  active  work  on  the  part  of  the  dealers 
Very  little  range  business  is  being  done  in  St.  Louis. 

Lamps. — Owing  to  the  slack  industrial  demand  sales  ar 
somewhat  less  than  normal,  though  the  recent  price  reduc- 
tion has  aided  buying. 

Safety  Switches. — Particularly  good  demand  is  found  for 
a  new  type  of  two-wire  entrance  switch,  which  is  sell- 
ing for  $1  retail.  All  other  entrance  switches  are  selling 
well,  but  there  is  very  little  call  for  the  industrial  styles. 
A  representative  type  of  three-wire  entrance  switch  is 
selling  for  $1.88. 

Wire. — The  demand  for  the  small  sizes  of  rubber-covered 
is  maintained.  A  representative  quotation  this  week  is 
$6.30  per  1,000  ft.  in  10,000-ft.  lots.  In  the  industrial 
sizes,  especially  250,000-circ.mil  and  larger,  virtually  no 
sales  are  being  made.  There  was  a  small  demand  during 
the  week  for  weatherproof  wire.  The  base  on  weatherproof 
and  bare  is  from  1.5J  cents  to  16  cents  per  pound.  Ample 
stocks  are  found  in  all  but  No.  14  rubber-covered,  where 
some  are  scant. 

Dry  Cells. — Strong  demand  continues,  witn  the  regular 
cell  quoted  at  31  cents  and  the  igniter  at  32  cents,  both 
in  barrel  lots.  Dealer  stocks  are  rather  low,  but  ample 
stocks  are  in  the  hands  of  the  jobbers. 

Metal  Molding. — Though  municipal  wiring  requirements 
are  conducive  to  better  demand,  the  small  amount  of  con- 
struction work  has  kept  the  volume  of  sales  low.  Shocks 
are  light  but  complete.  The  three-wire  size  is  being 
priced  at  $.5.70  per  100  ft. 

Motors. — Some  improvement  in  the  call  for  fractional 
sizes  is  found,  but  their  movement  is  still  quiet.  Further 
improvement  in  sales  of  sizes  from  5  hp.  to  50  hp.  is 
reported  for  the  week. 

SAN  FRANCISCO 

Business  is  steadily  improving,  and  it  is  noticeable  that 
even  in  the  Mission  district  of  San  Francisco,  where  most 
of  the  union  men  affected  by  the  long  building  strike  live, 
there  is  a  better  retail  business.  All  dealers  report  a 
marked  increase  in  the  number  of  small  jobs,  evidently 
because  of  the  new  lower  labor  charge  of  $1.7.")  an  hour. 
A  rail  strike  would  cause  a  serious  dislocation  of  business 
to  the  Pacific  Coast,  which  depends  upon  Central  and  East- 
ern factories  for  its  supplies  and  whose  manufactures  are 
not  in  their  sum  total  well  proportioned. 

Los  Angeles  is  increasing  its  headlong  rate  of  building, 
while  San  Francisco  shows  a  normal  increase  over  last 
year.  The  following  fiures  for  building  permits  for 
September,  1921,  are  self-explanatory:  San  Francisco, 
$2,.577,889;  Los  Angeles,  $8,303,66.'>;  Oakland,  $1,478,739. 
The  corresponding  figures  for  September,  1920,  were:  San 
Franci.sco  $2,053,446;  Los  Angeles,  $7,231,440;  Oakland, 
$798,169. 


Ironers. — The  average  ironer  now  retails  for  from  $150 
to  $170,  there  having  been  a  drop  of  about  10  per  cent. 
There  is  a  marked  increase  in  the  popularity  of  electrically 
heated  ironers. 

Heating  Devices. — There  is  a  temporary  slump  in  sales, 
especially  for  higher-grade  irons.  Some  small  disk  stoves 
are  being  featured  because  of  their  price.  There  is  also  an 
increase  in  waffle-iron  sales,  and  this  device  has  now  become 
a  regular  instead  of  a  rather  special  stock  iron  for  the 
dealers.    Toasters  and  percolators  are  moving  rather  slowly. 


SALT  LAKE  CITY— DENVER 

The  old  characterization  of  business  conditions,  "about 
the  same,"  has  clearly  given  way  to  the  more  hopeful 
response,  "showing  slight  improvement."  The  change  in 
comment  is  so  universal  as  to  warrant  a  belief  that  we 
have  passed  the  lowest  point  of  depression  and  are  now 
slowly  on  the  upward  trend.  Better  times  are  reflected  in 
a  slight  easing  of  the  money  market,  better  liquidation  of 
outstanding  paper  and  a  freer  tendency  to  buy  on  the 
retail  market.  As  a  consequence  of  the  better  demand 
retail  electrical  merchants  are  stocking  in  better  quanti- 
ties, affording  a  much-needed  relief  to  jobbei-s.  A  summary 
of  the  metal  market,  so  important  in  this  region,  shows 
some  encouraging  features  this  week. 

Vacuum  Sweepers. — The  fall  sales  and  advertising  cam- 
paigns are  stimulating  considerable  trade.  Dealers  still 
confine  their  orders  to  small  consignments,  three  to  six 
sweepers  being  the  average  number.  Stocks  are  more 
than  ample.     Prices  show  a  tendency  to  hold. 

Washers. — Recent  reductions  on  the  retail  prices  of 
washers  average  about  10  per  cent.  The  market  is  some- 
what disappointing.     Many  of  the  jobbers  are  overstocked. 


SEATTLE— PORTLAND— SPOKANE 

The  one  outstanding  event  of  the  week  was  the  meeting 
in  Seattle  of  the  port  authorities  of  America.  One  of  the 
concrete  results  of  interest  to  the  West  Coast  which  seems 
fairly  well  assured  is  the  linking  of  the  Eastern  and  West- 
ei-n  ports  and  their  proper  development  for  the  economical 
handling  of  Western  lumber  shipped  East  via  the  canal 
route.  Lumber  during  the  past  two  weeks  has  experi- 
enced the  most  active  market  of  the  past  two  years.  Lum- 
bermen generally,  however,  are  not  inclined  to  the  opinion 
that  this  improved  condition  will  be  lasting. 

Of  particular  interest  in  electrical  circles  was  the  open- 
ing of  the  first  "Home  Electrical"  in  the  Northwest,  under 
the  direction  of  the  Northwest  Electrical  Service  League, 
in  Astoria,  Ore.,  on  Oct.  15.  Electrical  intei-ests  of  Port- 
land report  the  volume  of  business  as  continuing  good. 
The  rainy  season  has  started  and  is  acting  as  a  stimulus  in 
the  movement  of  lamps,  air  heaters  and  other  seasonal 
goods.  Jobbers  of  Seattle  continue  to  be  optimistic  and 
seem  well  satisfied  with  the  trend  of  business  in  electrical 
supplies.  The  number  of  sales  is  showing  a  healthy  in- 
crease, as  is  also  the  total  volume  of  business.  Orders 
are  for  the  most  part  small,  with  large  single  orders  con- 
spicuously absent.  Collections,  which  follow  sales  closely, 
are  slightly  better. 

Prices  have  remained  steady  during  the  week,  with  cop- 
per showing  a  tendency  to  strengthen  further.  Bare  cop- 
per in  large  sizes  is  reported  diiricult  to  get  since  manu- 
facturers are  inclined  to  look  for  a  better  market.  Ironers 
are  moving  well.  Portland  jobbers  report  a  scarcity  of 
No.  14  rubber-covered  wire.  A  slight  price  advance  has 
been  put  into  effect. 

Contractors  of  Portland  report  business  good,  the  great- 
est activity  being  in  residence  wiring  and  wiring  of  tho 
smaller  business  places,  although  some  large  jobs  are  in 
prospect.  Competition  is  very  keen  on  medium-sized  jobs, 
and  contracts  are  being  made  on  a  very  small  margin.  One 
contractor  says  that  the  average  residence  being  wired  at 
present  has  from  six  to  eight  baseboard  receptacle  outlets 
and  that,  owing  to  the  demand  for  more  convenience  outlets 
as  well  as  more  lighting  and  switch  outlets,  a  residence 
wiring  contract  is  no  longer  a  single-coil  job.  Dealers  find 
V'usiness  improving  somewhat. 
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L  R.  Nelson  Companj'  Opens 
New  Department 

The  I.  R.  Nelson  Company,  Bond 
Street,  Newark,  N.  J.,  announces  the 
opening  of  a  new  department  for  the 
sale  of  electrical  supplies  to  industrial 
concerns.  The  company  will  handle 
electrical  supplies  including  wire,  fuses, 
brushes,  friction  tape,  insulating  ma- 
terials, sockets,  Mazda  lamps,  etc.  The 
company  also  does  an  electrical  repair- 
ing and  manufacturing  business. 


Manufacturers'    Representatives 
Discuss  Motors 

More  than  100  central-station  men, 
contractor-dealers  and  industrial-plant 
electrical  department  employees  from 
points  in  southern  New  Hampshire  met 
at  the  Chamber  of  Commerce  Rooms, 
Manchester,  N.  H.,  on  the  evening  of 
Oct.  5  to  listen  to  talks  on  various  as- 
pects of  motor  design  and  application 
by  Leon  E.  Smith,  George  A.  Wortman 
and  E.  A.  Hancock  of  the  General  Elec- 
tric Company.  E.  C.  Foster,  president 
of  the  Manchester  Traction,  Light  & 
Power  Company,  welcomed  the  delega- 
tion to  Manchester,  and  George  H. 
Sander,  commercial  manager  of  the 
company,  presided.  Following  the  ad- 
dresses the  motion-picture  reels  "The 
Conquest  of  the  Forest"  and  "The  Light 
of  a  Race"  were  shown  under  the  direc- 
tion of  M.  R.  Griffeth. 


Employee  Training  Plan  Perfected 
by  Penn  State  College 

Pennsylvania  State  College  has 
worked  out  a  plan  for  employee  train- 
ing which  appears  nearei  to  the  ideal 
than  anything  yet  attempted.  The 
methods  adopted  by  this  institution 
have  long  since  passed  the  experimen- 
tal stage  and  ai'e  in  operation  in  a 
large  number  of  plants  in  Pennsylvania, 
where  it  has  been  demonstrated  that  an 
efficiency  far  beyond  that  of  ordinary 
class   instruction  can  be  obtained. 

For  ten  years  past  a  staff  of  highly 
trained  men  in  industrial  education  has 
been  maintained  at  the  college,  and 
large  sums  of  money  have  been  spent 
in  studying  methods  of  conducting  ap- 
prentice schools  and  night  classes  in 
the  industries.  This  staff,  known  as 
'  he  engineei'ing  extension  division  of 
the  college,  has  personally  organized 
and  operated  hundreds  of  classes  in 
the  best-known  plants  in  Pennsylvania, 
such  as  iron  and  steel,  electrical  equip- 
ment, machines  and  tools,  automobile 
parts,  textiles  and  others  common  to 
the  state.  Each  such  enterprise  was 
accompanied  by  an  intensive  study  as 
to  the  characteristics  which  entered  into 


its  success  or  failure.  The  natural  re- 
sult has  been  that  improved  methods 
were  continually  adopted  until  it  can 
now  be  virtually  assured  that  a  com- 
pany can  inaugurate  a  general  training 
policy  with  far  more  success  than  is 
generally  believed  possible. 

Special  textbook  material  has  been 
prepared  for  shopmen.  The  lessons 
were  prepared  after  an  intensive  study 
as  to  requirements  and  cover  almost 
every  subject  which  has  a  daily  use  in 
industi-y.  Upward  of  thirty  lesson 
pamphlets  have  been  prepared  and  are 
not  only  being  used  widely  by  the  shops 
but  by  school  boards.  Young  Men's 
Christian  Association  classes  and  other 
organizations  having  an  interest  in  the 
educational  welfare  of  their  community. 
This  lesson  material  is  available  at  al- 
most cost  price  to  any  who  are  inter- 
ested in  industrial  education. 


A.  L.  Cushman  Buys  Back 
Cushman  Electric 

On  Oct.  15  A.  L.  Cushman  consum- 
mated the  purchase  of  the  Cushman 
Electric  Company,  Concord,  N.  H.  As 
was  noted  in  the  Aug.  20  issue  of  the 
Electrical  World,  A.  L.  Cushman  had 
then  become  vice-president,  Garrett  M. 
Ross  president  and  Alexander  P.  Achi- 
more  manager  of  the  newly  organized 
company,  continuing  the  name  of  Cush- 
man   Electric   Company. 

Mr.  Achimore's  health  recently  has 
been  such  that  it  has  been  necessary 
for  him  to  retire  from  business  for  the 
time  being,  and  both  he  and  Mr.  Ross 
have  sold  their  interests  in  the  com- 
pany to  Mr.  Cushman.  Mr.  Achimore, 
however,  expects  to  return  to  the 
power  engineering  department  of  the 
Western  Union  Telegraph  Company  on 
his  recovery.  Mr.  Ross  is  continuing 
his  business  as  formerly  at  255  Green- 
wich Street,  New  York  City.  The 
special  products  of  the  Cushman  Elec- 
tric Company  are  motors  for  typeset- 
ting machinery  and  motor-generator 
sets  for  telegraph  use. 


and  install  new  equipment  for  show- 
window  lighting  and  to  increase  inten- 
sities of  store  lighting  to  5  to  12  foot- 
candles.  The  company  states  that  in  a 
survey  in  a  metropolitan  center  the  fact 
•was  revealed  that  out  of  23,000  stores 
of  various  kinds,  25  per  cent  have  a 
lighting  intensity  of  more  than  5  foot- 
candles.  Only  6  per  cent  of  the  stores 
have  intensities  of  illumination  of  8  to 
12  foot-candles.  From  this  it  is  taken 
that  eleven  out  of  every  twelve  stores 
offer  opportunities  for  the  electrical 
contractor-dealer. 

The  mediums  which  the  salesmen  will 
use  are  circular  letters,  newspaper  ad- 
vertisements, window  displays  and 
personal  contact.  Preliminary  arrange- 
ments comprise  contact  with  B  agents, 
A  agents,  the  central-station  company 
and  the  fixture  manufacturer.  The  ad- 
vertising activity  comprises  a  portfolio 
illustrating  and  describing  the  mailing 
program  of  the  agents,  including  win- 
dow display,  blotter,  folder,  lantern 
slide,  newspaper  electros,  circular  let- 
ter campaigns  and  newspaper  advertis- 
ing. The  sales  activities  comprise 
agents'  canvass  of  stores,  assistance  by 
the  Westinghouse  Lamp  Company  and 
demonstrations  and  trial  installations. 
Much  of  the  success  of  the  campaig^i 
depends  upon  the  co-operation  between 
the  Westinghouse  salesmen,  the  B 
agents  and  the  A  agents  served  by  the 
B  agent. 

The  advantages  pointed  out  to  the  A 
agent  are  an  increase  in  the  sale  of 
lamps  and  other  electrical  material,  the 
attracting  of  more  atiintion  and  pres- 
tige to  his  establishment  and  greater 
publicity  for  his  ser%'ices.  The  answer 
to  the  campaign,  of  course,  will  not  be 
limited  only  to  increased  sale  of  lamps 
but  also  to  increased  sale  of  store  and 
window-lighting  equipment  and  wiring 
devices  entering  therein. 


Westinghouse  Lamp  in  Midst  of 
Store-Lighting  Campaign 

The  Westinghouse  Lamp  Company, 
165  Broadway,  New  York  City,  has  put 
on  an  extensive  sales  campaign  for  the 
period  of  Oct.  15,  1921,  to  Jan.  1,  1922, 
under  the  title  "Restoring  the  Store." 
This  competition  is  open  to  all  salesmen 
of  the  Westinghouse  Lamp  Company 
and  is  put  on  to  stimulate  lamp  sales 
in  stores  now  wired  by  improving  and 
increasing  the  illumination,  to  introduce 
electric  lighting  in  stores  now  using 
other  forms  of  illumination,  to  improve 


Export  Association  Opposes 
American  Valuation  Plan 

The  American  valuation  plan  as  part 
of  the  proposed  tariff  bill  came  in  for 
its  share  of  criticism  during  the  ses- 
sions of  the  American  manufacturers' 
E.xport  Association  held  at  the  Waldorf- 
Astoria  in  New  York  City  on  Oct.  5 
and  6.  Considerable  discussion  took 
place  on  this  phase  of  the  tariff  bill, 
which  was  the  subject  assigned  to 
Thomas  J.  Doherty  of  the  National 
Council  of  American  Importers  and 
Traders.  The  other  side  of  the  ques- 
tion was  championed  by  Judge  John  F. 
Zoller,  General  Electric  Company.  As 
an  outcome,  however,  a  resolution  was 
adopted  opposing  the  American  valua- 
tion measure  on  the  ground  that,  being 
a  new  system,  it  would  add  to  already 
unsettled  world  conditions. 

"How  to  Retain  and  Increase  Export 
Trade"  was  the  theme  of  the  conven- 
tion, and  among  the  topics  discussed 
were  "Some  Present-Day  Conditions  in 
Argentina,  Brazil  and  Uraguay." 
"Problems  of  Exchange,"  "Foreigr 
Credits  and  Investments"  and  "Our  Re- 
lation to  the  Present  European  Situ- 
ation." Special  attention  was  given  to 
the  tariff  with  Cuba,  and  a  resolution 
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was  adopted  recommending  to  Congress 
and  to  the  Secretary  of  State  a  most 
careful  consideration  of  the  effect  on 
trade  between  the  United  States  and 
Cuba  of  an  undue  increase  in  the  tariff. 

For  the  coming  year  the  following 
new  officers  were  elected:  President, 
Myron  W.  Robinson  of  the  Crex  Carpet 
Company;  vice-presidents,  H.  S.  De- 
marest  of  Greene,  Tweed  &  Company, 
J.  S.  Lawrence  of  Lav.Tence  &  Com- 
pany, E.  M.  Heinz  of  the  Fort  Dear- 
born National  Banl<,  Frank  H.  Taylor  of 
the  S.  S.  White  Dental  Manufacturing 
Company,  Julius  Goslin  of  the  Jubert  & 
Goslin  Machine  and  Foundry  Company, 
and  V.  H.  Pinckney  of  the  California 
Packing  Company;  treasurer,  Philip  B. 
Kennedy  of  the  First  Federal  Foreign 
Banking  Association. 

For  a  period  of  three  years  the  fol- 
lowing directors  were  elected:  W.  S. 
Gavin,  E.  L  du  Pont  de  Nemours  Ex- 
port Company;  J.  Walter  Drake,  Hupp 
Motor  Car  Corporation;  M.  A.  Oudin, 
International  General  Electric  Com- 
pany; F.  K.  Rhines,  General  Fireproof, 
ing  Company,  and  E.  W.  Droosten,  Rob- 
bins  &  Myers  Company. 


Westinghouse  Establishes  Branch 
at  Huntington,  W.  Va. 

The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh, 
Pa.,  is  planning  to  establish  a  new 
branch  at  Huntington,  W.  Va.,  to  sup- 
ply the  demands  of  its  patrons  in  the 
states  of  West  Virginia,  Ohio,  Kentucky 
and  Tennessee.  This  branch  will  occu- 
py a  three-story  building,  100  ft.  square, 
located  at  the  corner  of  Ninth  Street 
and  Second  Avenue. 


Appleton  Electric  Takes  Over 
Anderson  Company 

A.  I.  Appleton  of  the  Appleton  Elec- 
tric Company,  1703-13  Wellington  Av- 
enue, Chicago,  manufacturer  of  boxes, 
bushings,  fuses,  etc.,  has  acquired  the 
controlling  interest  in  the  Anderson 
Electric  &  Equipment  Company,  1.54- 
160  Whiting  Street,  Chicago,  from  B. 
J.  and  O.  E.  Grigsby.  Among  the 
products  of  the  Anderson  company  are 
the  "Auto-Reelite"  and  "Reelite"  ex- 
tension auto  lobile  and  electric  lighting 
devices. 


Schedule  Out  on  Electric  Motors 
for  Gaseous  Mines 

Information  regarding  the  conditions 
under  which  electric  motors  designed 
for  use  in  gaseous  mines  may  be  sub- 
mitted by  manufacturers  for  testing  by 
the  United  States  Bureau  of  Mines  is 
contained  in  Schedule  2-B,  "Procedure 
for  Establishing  a  List  of  Permissible 
Electric  Motors,"  which  has  just  been 
i-SRued.  The  Bureau  of  Mines  is  pre- 
pared at  its  Pitt.sburgh  experiment 
station  to  conduct  tests  of  motors  and 
their  electrical  accessories,  such  as  arc 
used  in  gaseous  mines  to  operate  con- 
veyors, coal-cutting  machines,  electric 
dfills,    pumps,    coal-loading    apparatus 


and  similar  equipment,  for  the  purpose 
of  determining  the  permissibility  of 
such  motors  and  tileir  accessories  and 
approving  them  as  permissible  for  use 
in  gaseous  mines  or  dust-laden  atmo- 
spheres. Copies  of  the  schedule  may 
be  obtained  by  addressing  the  Director 
of  the  Bureau  of  Mines,  Washington, 
D.  C. 


Too  much  has  been  taken  for  granted 
in  lamp  sales,  and  much  of  the  business 
is  being  allowed  to  drift  in  of  its  own 
momentum.  In  order  to  get  the  real 
business  the  jobbers'  salesman  must  act 
as  lamp  salesman  and  must  really  know 
illumination. 


Westinghouse  Lamp  B  Agents 
to  Hold  Second  Meeting 

When  the  second  meeting  of  the  B 
agents  of  the  Westinghouse  Lamp  Com- 
pany was  called  at  the  factory  in 
Bloomfield,  N.  J.,  on  Oct.  5,  to  extend 
over  the  succeeding  two  days,  it  was 
found  that  B  agents  from  as  far  west 
as  Waterloo,  Iowa,  and  even  Portland, 
Ore.,  were  present.  The  attendance  at 
the  meeting  numbered  forty-six.  The 
principal  result  of  the  meeting  was  the 
vote  of  confidence  in  the  stability  pf 
the  lamp  business  which  was  given  by 
those  present  and  the  assertion  by  vir. 
tually  all   of   the   representatives   that 


A  New  Line  of  Wiring  Devices 

Brought  Out  By  the  General 

Electric  Company 

A  new  line  of  wiring  devices  compris- 
ing several  types  of  switches  and  con- 
nectors for  household  electrical  appli- 
ances and  motor-driven  devices  has  been 
developed  and  placed  on  the  market  by 
the  General  Electric  Company,  includ- 
ing a  compound  through-cord  switch;  a 
new  miniature  single-pole  flush  tumbler 
for  use  on  motor-driven  devices,  such 
as  automobile  ligliting  and  ignition 
systems,  washing  machines,  adding  ma- 
chines, signals,  etc.;  a  miniature  cord 
connector  for  use  wherever  a  small  sep- 
arable connection  is  desired  on  motor- 
driven  devices;  a  series  tap  connector, 
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MANY    SECTIONS    OP   COUNTUV    UErUESEX  TED    AT    WESTINGHOUSE 
I^AMI^  ii  AliliNTS'  MEETING 


their  lamp  business  had  fallen  off  less 
than  any  business  which  they  handled. 

Special  emphasis  was  put  upon  stock 
turnover  of  lamps.  Although  these  are 
a  consigned  commodity,  they  are  con- 
sidered the  sugar  of  the  trade,  and 
energy  must  be  spent  to  turn  them  over 
the  maximum  number  of  times  possible 
in  a  year.  To  facilitate  the  mainte- 
nance of  stock,  the  company  has  discon- 
tinued its  scattered  warehouses,  and  it 
is  now  concentrating  its  lamp  stocks  at 
Blooiiifield,  Indianapolis  and  San  Fran- 
cisco. 

In  the  education  of  the  dealer  in 
lamp  activity  it  was  brought  out  that 
the  jobber  was  the  actual  educational 
factor  in  this  work  and  that  it  was  up 
to  him  to  help  out  his  dealers  in  build- 
ing up  their  lamp  market.  In  the  pub- 
licity line  it  developed  that  it  would 
he  necessary  in  the  future  for  dealers 
to  be  more  explicit  in  their  orders  for 
dealer  help  in  advertising. 


which  is  particularly  applicable  for  at- 
taching electrically-operated  sewing 
machines;  an  attaching  plug  for  con- 
necting the  cord  in  the  handle  of  vacuum 
cleaners  to  the  motor;  a  motor  plug 
for  use  in  the  body  of  motors;  the  G. 
E.  thumb  button  switch,  adapted  for 
vacuum  cleaners,  portable  hand  drills, 
vibrators,  etc. 


The  F.  D.  Lawrence  Electric  Com- 
pany, 219  West  Fourth  Street,  electric 
supply  jobber,  has  increased  its  capital 
stock  from  .$50,000  to  $300,000. 

The  Cutter  Company,  Philadelphia, 
manufacturer  of  the  "Re-Lite"  circuit 
breakers,  announces  that  Maxwell  B. 
Cutting,  formerly  of  its  Chicago  office, 
has  established  a  branch  at  1318  Chem- 
ical Building,  St.  Louis. 

G.  E.  Wise,  Detroit,  dealer  in  electric 
equipment,  has  removed  his  office  from 
845  Book  Building  to  the  General  Mo- 
tors Building. 
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Foreign  Trade  Notes 


THE  EUOEXE  P.  PHILLIPS  KLEC- 
TI{K:AL  works,  ltd.,  Montreal.  Que., 
manufaclurer  of  copper  electric  wii-e.  are 
planning  to  erect  a  plant  at  Brocltville, 
to  cost  about  $3,000,000.  The  proposed 
plant  will  utilize  3,000  electrical  horsepower 
and  will  give  empoyment  to  about  600 
people. 

GERAIAN  COMPETITION  IN  ELEC- 
TRICAL GOODS  IN  PERU.— Electrical 
goods  are  suffering  slightly  from  German 
competition  in  Peru,  according  to  an 
economic  report  submitted  by  Trade  Com- 
missioner W.  E.  Dunn  from  Lima,  under 
the  date  of  Aug.  29,  in  which  he  states 
thai  German  competition  in  regard  to  elec- 
trical goods,  and  especially  in  heavy  in- 
dustrial machinery,  does  not  .seem  to  be 
seriou.s.  Prices  offered  are  a  little  more 
favorable.  If  any,  than  those  of  American 
manufacturers,  but  there  does  not  seem 
to  be  suflicienl  reason  for  dealers  to  change 
to  German  goods.  American  machinery 
has  a  very  good  reputation  in  Peru  and  is 
generally  considered  superior  to  the  Ger- 
man product.  Two  notable  exceptions, 
however,  are  known  where  German  firms 
have  secured  two  large  contracts  ;  one  for 
new  equilJment  for  the  Paramonga  Sugar 
Estate,  the  business  involved  amounting 
approximately  to  $300,000  ;  the  other  a  con- 
tract for  hydro-electric  equipment  for  the 
Sociedad  Industrial  de  Huancavo,  amount- 
ing to  about  $60,000.  In  both  cases  the 
German  quotations  were  considerably  under 
the    lowest   American    bid. 

INTERN.A.TIOXAL  ELECTRICAL  EX- 
HIBITION AT  AMSTERDAM.  HOLLAND. 
— An  international  electrical  exhibition 
will  be  held  at  Amsterdam.  Holland,  from 
Nov.  25  to  Dec.  26,  1921.  The  exhibition  is 
organized  by  the  Amsterdam  Department 
of  the  Netherlands  Society  of  Electrotech- 
nical  Employers,  its  committee  having  been 
formed  under  tlie  patronage  of  the  Dutcli 
government.  It  will  be  divided  into  the 
following  sections:  generation  and  trans- 
mission of  electricity,  electric  lighting, 
electrolysis,  heating,  installation  material, 
traction  and  transport,  electric  apparatus 
in  all  varieties,  for  domestic  purposes  and 
small  industry,  telegraph  and  telephone, 
medical  instruments,  education  and  statis- 
tics. Further  information  can  be  secured 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce   l>y   referring  to   file   No.    48,523. 

IXCRE.VSING  DEIMAND  FOR  ELEC- 
TRICAL EQUIPMENT  IN  INDIA.— Ac- 
cording to  R.  A.  Lundquist,  chief  of  elec- 
trical division,  the  use  of  electrically  driven 
machiner?'  is  rapidly  increasing  in  India. 
On  the  west  coast  the  cotton  mills,  which 
center  about  Bombay,  are  being  equipped 
for  electrical  operation  in  conjunction  with 
the  construction  of  a  large  hydro-electric 
system.  On  the  east  coast,  in  the  vicinitv 
of  Calcutta,  the  jute  industry  with  its 
numerous  large  mills  is  turning"  to  electric 
drive,  and  in  addition  to  individual  mill 
installations  several  groups  of  mills  are 
planning  or  have  under  way  several  power 
schemes.  One  of  these  projects,  which  is 
to  supply  a  group  of  mills,  contemplates 
a  central  station  with  an  ultimate  capacity 
of  40.000  kw. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets.  Where  the  item  is 
numbered  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning the  number: 

An  inquiry  has  been  received  from  a 
business  man  in  Canada  (No.  150)  for  the 
purchase  of  servicealile  street -lichting 
lamps    and    gas    street-lighting    appliances. 

TENDERS  FOR  ELECTRIC  PLANT 
FOR  lll'.MAXSDORP,  SOrTIl  .\FI^ir.\. — 
Tenders  will  be  reooived  by  the  town  clerk. 
Corporiition  of  Huinan.*<loi'p,  Cape  Pro\'itu-e, 
Soutli  Africa,  until  Nov.  30,  for  con.struc- 
tion  of  an  electric  liglit  plant  including 
water  turbine  and  generator,  switchboard, 
accunntlators,  etc.  ;  niaterl;il  for  street  light- 
ing system  with  overhead  distribution : 
ferro-concrete  pipe  line,  concrete  tank  and 
buildings. 

PROPOSED  ELEV.'VTED  ELECTRIC 
RAILWAY  IN  OSAK.'V,  .lAPAX.  —  The 
Osaka  Han.^hin  Kyuko  Electric  Railway 
Company,  which  operates  a  railway  be- 
tween Osaka  and  Kobe,  according  to  Elec- 
trical Tndustries.  is  planning  to  construct 
an  elevated  electric  railway  between  Osaka 


and  Juso,  and  also  to  double  the  present 
lines,  at  a  cost  of  about  3,000,000  yen.  The 
company  also  contemplates  building  an 
underground  railway  from  Its  Kobe  ter- 
minus to  Motomachi,  to  cost  approximately 
7,500,000  yen. 

MUXICIP..\L  ELECTRIC  PL.\NT  PLAN- 
NED FOR  KYOTO,  JAPAN.- The  construc- 
tion of  a  large  electric  power  station  (.-steam- 
driven)  to  cost  about  4,300.000  yen,  to  be 
completed  within  three  years  is  under  con- 
sideration by  the  municipality  of  Kyoto. 
The  equipment  will  include  two  generators 
of  5,000  kw.  each. 

ELECTRIC  LIGHTING  SYSTEM  FOR 
SAN  FERNANDO,  TRINIDAD.— Plans  are 
under  way  to  inaugurate  an  electric  light- 
ing system,  according  to  Consul  Henry  D. 
Baker,  Trinidad,  In  the  town  of  San  Fer- 
nando, Trinidad,  as  soon  as  possible.  At 
present  kerosene  lamps  are  used  for  light- 
ing, except  in  the  ca.se  of  larger  buildings, 
which  have  individual  electric  lighting 
plants.  Complete  specifications  as  furnished 
by  the  town  engineer  of  San  Fernando 
are  on  file  in  the  offlce  of  the  Electrical 
Equipment  Division,  Bureau  of  Foreign  and 
Domestic  Commerce.  Wa.shington.  D.  C, 
and  copies  may  be  obtained  by  referring  to 
file  No.  37,302. 

PROPOSED  NEW  POWER  PLANTS 
IN  ITALY. — The  erection  of  a  series  of 
three  power  stations  in  connection  with 
three  groups  of  mines  has  definitely  been 
decided  upon  by  the  Associated  Miners 
Company  of  Siena.  Italy.  Lignite  is  to  be 
used  for  fuel,  and  part  of  the  total  capacity 
will  be  in  steam  units  and  part  in  pro- 
ducer-gas .sets.  Further  information  may 
I)P  obtained  by  addressing  L'Unione  Eser- 
centi    Miniere    di    Siena,    Siena,    Italy. 


New  Apparatus  and  Publications 


VIBRATOR— The  P.  A.  Geier  Company, 
Cleveland,  announces  a  new  "special"  model 
of  its  royal  vibrator. 

X-RAY  APPARATUS— The  International 
X-Ray  Corporation,  326  Broadway,  New 
York  City,  has  issued  a  technical  paper  by 
Montford  Morrison,  chief  consulting  engi- 
neer, on  "A  Precision  X-Ray  Apparatus." 
describing  the  company's  latest  improve- 
ment in  X-ray  interruptionless  rectifying 
apparatus. 

IGNITION  TESTER— The  Westinghouse 
Lamp  Company,  165  Broadway,  New  York 
City,  is  marketing  a  neon-tube  "Spark-C" 
ignition  tester  tor  gasoline  engines. 

S-mTCHBOARD  METERS— The  Sangn- 
mo  Electric  Company.  Springfield.  111.,  has 
issued  bulletin  No.  57  (suspendmg  No.  49) 
on  "Switchboard  Meters.  Alternating-Cur- 
rent,   Direct-Current   and   Ampere-IIour." 

ASBESTOS  INSULATION— The  De  Fer- 
roized  .Asbestos  Corporation.  Railway  Ex- 
Change  Building.  Chicago,  has  developed  a 
sheet   asbestoL  for   insulation   purposes. 

GRINDER— Forbes  &  Myers.  Worcester, 
Mass.,  has  placed  in  the  market  a  new 
small  motor-driven  grinder  for  general 
light  work. 

HTDRAULIC  TT'RBINES  —  Publication 
1640-A.  entitled  ".■\  New  Tvpe  of  Hvdranlic- 
Turbine  Runner  for  Low-Head  Develop- 
ments," has  been  issued  by  the  Allis- 
Chalmers  Manufacturing  Company,  Mil- 
waukee. 

UPHOLSTERY  CLEANER— The  Wis- 
consin Electric  Company.  Racine.  Wis.,  has 
put  on  the  market  a  new  "Dumore"  elec- 
tric  upholstery   cleaner. 

DRILL  AND  VALVE  GRINT5ER— A 
combination  electric  drill  and  valve  grinder 
has  been  put  on  the  market  bv  the  Wis- 
consin Electric  Company,  Racine,  Wis. 

AIR  HE.A.TER— The  Carmean  Electric 
Company.  Kansas  City,  Mo.,  has  just  placed 
on  the  market  its  new  "Carmean"  port.able 
motor-driven  air  heater  and  tan. 

FtT^NACE  —  The  Repel-Arc  Furnace 
Comp:in,v.  Indianapolis.  Ind..  has  issued 
bulletin   301,   on   the    "Repel-Arc   Furnace." 

STARTING  SWITCH- The  Allen-Brad- 
ley Company,  Milwaukee,  has  issued  bul- 
letin .T-1552,  describing  its  new  automatic 
starting  switch   tor   induction   motors. 

STORE  LIGHTING— The  Macbe»h-Evans 
Glass  Company,  Pittsburgh,  is  distributing 
a  folder  eutilleU  "Good  Light  for  Stores." 

TACHOMETER— The  Jones  hand  tach- 
ometer, type  11-2.  is  described  in  a  bulletin 
of  the  Consolidated  Instrument  Company  of 
America,  461  Eighth  Avenue,  New  York 
City. 


WASHING  MACHINE  —  The  Central 
Manufacturing  Company,  St.  Louis,  has 
perfected  Its  "1922"  model  of  "Humanity'' 
electric   clothes   washer. 

SCHOOL  LIGHTING— "Macbeth-Monax 
for  Modem  School  Lighting"  is  the  title 
of  a  leaflet  distributed  by  the  Macbeth- 
Evans  Glass  Company.  Pittsburgh,  describ- 
ing the  Macbeth-Monax  globes  for  lighting 
purposes. 

TUBE  WELDING  MACHINERY  AND 
FABRICATLNG  EQUIPMENT— The  Davis- 
Bournonville  Company,  Jersey  City,  N.  j., 
is  distributing  a  booklet  covering  its  tube- 
welding  machinery  and  fabricating  eouip- 
ment. 

TOASTER.— The  Security  Electric  Manu 
facturing  Company,  1463  West  Ohio  Street, 
Chicago,  has  ijlaced  on  the  market  an  elec- 
tric toaster  stove  with  interchangeablt 
tray  and  pan. 

FTREPLACE  HEATER.  —  The  Sparling 
Electric  Products  Company.  193  Dearborn 
Street,  Buffalo,  has  brought  out  an  electric 
fireplace    heater    known    as    "Hotglow." 

ELECTRIC  WATER  HEATER — The 
Majestic  Electric  Development  Company. 
656  Howard  Street.  San  Francisco,  has 
placed  on  the  market  an  electric  instan- 
taneous "Majestic'  water  heater  of  the 
portable    type. 

SHOE-SHINING  MACHIN-E— The  Her- 
mes Manufacturing  Company.  448  North 
Wells  Street.  Chicago,  has  placed  on  the 
market    an    electric    shoe-shining    machine 

PARM-LIGHTIXG  PLANTS  —  A  1-kw 
and  a  l}-kw.  farm-lighting  and  power  plant 
has  been  placed  on  the  market  bv  the  Main 
Electric  Company.  1131  East  One  Hundred 
and   Thirteenth   Street,   Cleveland. 

AIR  COMPRESSOR.  —  A  small  motor- 
driven  air  compressor  of  the  automatic 
type  has  been  placed  on  the  ma.'ket  by  the 
f<lsen-Boettger  Manufacturing  Company, 
108   East  Third  Street,   St.   Paul,   Minn. 

TIPLESS  MINIATL-RB  LAMP-SBlVL- 
ING  MACHLXE.  — A  tipless  miniature 
lamp-sealing  or  splicing  machine  has  re- 
cent l.y  been  developed  by  Charles  Eisler, 
la  Kirk  Place,  Newark,  N.  J. 

•    New  Incorpo-ations 

THE  GUARANTEED  BATTERY  M\VU- 
FACTURING  COMP.A.X-^-.  New  York.  N 
Y.,  has  been  incorporated  with  a  capital 
stock  of  $150,000  to  manufacture  electric 
batteries  and  parts.  The  incorporators  are 
P.  Probst,  D.  Smith  and  E.  Harris.  The 
company  is  represented  by  Sidney  Nord- 
linger,   489  Fifth  Avenue. 

THE  SYRACUSE  (N.  Y.)  OIL  BURNER 
COMP.\XY  has  been  organized  bv  F.  W.  J. 
McKibbin.  A.  H.  JIallory  and  R.  H.  Car- 
hart.  623  Oneida  Street,  to  manufacture 
oil-burning,  electric  and  gas  appliances. 
The  company   is   capitalized   at   $600,000. 

THE  NT^BO  (KT.)  LIGHT  COMPANY 
has  been  incorporated  by  J.  M.  O'Bryan. 
L.  J.  Morrow.  T.  H.  Smith  and  others. 
The  company  is  capitalized  i.t  $3,000  and 
proposes  to  furnish  electricity  for  lamps 
and   motors. 

THE  CYNOSURE  ELECTRIC  ADVEK- 
TISI.NG  CORPORATION,  New  York.  N. 
Y.,  has  been  incorporated  with  a  capital 
stock  of  $12,000  to  manufacture  electric 
displays.  The  incorirorators  are  E.  and  J. 
Rojo  and  S.   S.  Goldberg,   350  Broadway. 

THE  FARAD  ELECTRIC  CO^rPAN-Y. 
X'ew  York.  X.  Y..  has  been  incoriwrated 
with  a  capital  stock  of  $15,000  to  manu- 
facture electrical  specialties.  The  incor- 
porators are  F.  Richold.  F.  Landau  and  W. 
.\thenas.  The  company  is  represented  b.v 
Barbieri  &  Zerilli.  313  West  Forty-second 
Street 

THE  TITAN  SHNIATTRE  LAMPS 
COMP.\XY,  Orange.  X.  J.,  has  been  In- 
corporated b.v  George  .\ndersan.  A.  E. 
Jackson  and  D.  G.  LIttell.  Bloomfield.  to 
manufacture  electric  lamps.  The  company 
is    capitalized    at    $100,000. 

THE  ELECTRICAL  TkrERCHANI^TSIVG 
COMP.\NY,  Chester.  Pa.,  has  been  organ- 
ized with  a  capital  tock  of  $l»ii.000  to 
manufacture  electrical  specialties.  Tlie  in- 
corporators are  X.  V.  Reddington.  John  J. 
Reddington  and  George  Shober.  Chester  L 
P.  Moore.  811  Shipley  Street.  Wilmington. 
Del.,  represents  the  companj'. 

THE  PLACKET  (ICY  >  LIGHT  * 
POWER  CO.MPANY  has  been  organiied 
with  a  capital  stock  of  $10,000  by  P.  H. 
Persall  and  others  to  furnish  electricity  In 
Blackey  for  lamps  and  motors. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued   Sept.    20,    1921.) 

15.199  (Reissue).  Molding  Composition: 
James  P.  A.  McCoy,  Milwaukee,  Wis. 
App.  filed  Nov.  13,  1920.  Inert  fillers 
united  into  solid  mass  by  resinous  bind- 
ers. 

1,390.984.  Circuit  (Tloser  for  Musical 
Instruments;  Ralph  Conover  and  Leo 
Hull.  Terre  Haute.  Ind.      App.   filed  April 

26,  1919.      For   pianos,   etc. 

1,390,99s.  Shoe-Heating  Device:  Thomas 
'  Lund.    Beverlv.     Mass.       App.    filed    Feb. 

19,    1920.      Heating   shoe    parts    to   soften 

or  to  dry  tliem. 
1 391.006.        Half-Duplex        Alternating 

Current  Telegraph  System  :  Ralzemond 

D.    Parker.    Brooklyn,    N.    Y.      App.    filed 

Sept.     S.     1919.       Lines     composited     for 

Morse   or   other   telegraph   operation. 
1,391.041.     Sizing  Testeb  :  Henry  G.  Boon, 

Appleton.  Wis.     App.   filed  Aug.   23.  1920. 

For  testing  the  character  of  paper. 
1,391,046.     Lightning    Arrester;    Wallace 

L,  Cook,  Chicago,  111.   App.   filed  Sept.   12, 

1919.      Cross-arm  arrester   of  the  air-gap 

type. 
1,391.085.    'Trollet       Wheel;       John       A. 

Wendell.      Montgomery.     W.     Va.        App. 

filed    March    7,    1921.      Portions   subjected 

to  wear  are  readily  removable. 
J. 391.089.     Storage    Battery:    Edward    S. 
'  Adams  and  Walter  H.  .A.dams.  Columbus, 

Ohio.       App.     filed     July     12,     1920.       An 

improved    connection. 
1391.093.      Meter;       Joseph       W.       Bickel. 
'  Chicago  Heights.   111.     App.  filed  Jan.    28. 

1921.      Maximum-demand   meter. 
1391113.     Electric    Heater:     Andrew    J. 
'  Holmes.  Tacoma.   Wash.      App.   filed  Aug. 

27,  1920.      Uniform  heating  of  air. 
1391.13.5.        Semi  -  Automatic     Telephonb 

System  :  George  E.  Mueller.  Aurora,  111. 
App.  filed  Nov.  16.  1907.  Simple  means 
for    distributing    incoming    calls. 

1.391.136.  Telephone-Excha.nge  System: 
George  E.  Mueller.  Aurora.  III.  App. 
filed  June  20.  1908.  Automatic  and  semi- 
automatic  sj'stems. 

1.391.137.  Wire  Splicer;  Joseph  O.  Mulli- 
gan. McKe^'s  Rocks,  Pa.  App.  filed 
April  30.  1921.  For  application  to  over- 
head  trolley   wires. 

1.391.191.  Trolley  Gitard  anp  FInder  ; 
Patwck  J.  Kelley,  Detroit,  .Mich.  .\pp. 
filed  June  14.  1921.  Can  be  mounted  on 
the   existing   trolley. 

1,391.206.  Telegraphic  Indicator:  Sher- 
man G.  Nye.  Denver,  Col.  App.  filed 
Oct.  23.  1919.  Indicator  for  telegraphic 
instrumenU. 

1.391.211.  Dry  -  Cell  Material  and 
Mpthod  of  MA.NUFAcrruRB ;  Otto  E.  Ru- 
hofr.  Madi.xon.  Wis.  App.  filed  Jan.  31, 
1920.  Constituent  of  depolarizing  mate- 
rial. 

1,391.241.  I^oCKoiT  Relay;  George  A. 
Burnham,  Saugus,  Mass.  App.  filed  Dec. 
8.  1917.  Prevents  closing  oil  switch 
under  overload  conditions. 

1.391.244.  Typewriter  Attachment:  Guil- 
lermo  Ca.itcllanos.  Jxik  Angeles.  <;al. 
A[M.  filed  .luly  2.  laiS.  Traveling 
solenoid  for  moving  the  carriage. 

1,391.289  Regenerative  Motor-Control 
System  ;  Samuel  T.  Web.ster,  .St.  Louis, 
.Mo.  App.  filed  April  7,  1911.  Regen- 
erated   current    automatically    controlled. 

l.S91.29r,.  MoToB-CoNTROf.l.F.R  ;  Thomas  E. 
Barnum,  .Milwaukee.  Wis.  App.  filed 
July  23.  1917.  For  starting  a  polyphase 
motor 

1,391.296.  Electric  Iron:  Reuben  R.  Ben- 
jamin, Chicago,  111.  App.  filed  Dec.  g. 
1919.  Means  for  automatically  opening 
the  circuit 

1.391, S93.  Connector:  Harry  A.  Douel.iii. 
Eronaon,  Mich.  At>P-  fll'd  A\ig  9.  1917. 
Edi^onian   socket. 


1.391.370.  Support  for  Tja-EPHONE  Receiv- 
ers ;  (Tharles  M.  Clarke.  Sewickley.  Pa. 
App.  filed  Aug.  13,  191S.  To  obviate 
necessity  of  waiting  to  replace  receiver 
in  fork  after  call  has  been  answered 
over  another  instrument. 

1.391.377.  Current  -  Generating  Plant  ; 
Oliver  P.  Fritchle,  Denver,  Co.  App. 
filed  Nov.  15.  1920.  For  supporting  a 
plant  on  windmill,  whose  wheel  drives 
the  generator. 

1,391.387.  Trolley  Finder;  Ludwik  Kar- 
andyszewski.  Schenectady,  N.  Y.  App. 
filed  May  5,  1921.  Spiral-cam  trolley 
wheel. 

1,391,392.  Trolley  -  Restoring  Mechan- 
ism ;  George  A.  Lafontaine,  Los  Angeles, 
Cal.  App.  filed  Nov.  7.  1918.  To  catch 
on  wire  whenever  the  trolley  wheel 
jumps. 

l..'!91.400.  Ore  Ses'arator  ;  John  J.  Neville. 
Clifton  Forge,  Va.  App.  filed  June  IS. 
1921.  For  separating  iron  ore  from  non- 
magnetic   materials. 

1,391,442.  Call-Sending  Device;  Albert 
-Vndersen.  Chicago,  111.  App.  filed  Aug. 
8.  1914.  Impulse  transmitters  controlled 
bj'  a  single  keyboard. 

1,391,507.  Method  for  the  Production 
OF  Iron  a.vd  Steel;  Elfego  Riveroll,  Lo.s 
.\ngeles,  Cal.  App.  filed  May  11,  1920. 
For    electrical    smelting    of    iron    sponge. 

1,391.522.  Electric  Controller:  Richard 
Amberton.  London.  England.  App.  filed 
March  3.  1920.  For  cutting  in  or  out 
resistances     in     electric     circuits. 

1.391.529.  Electrical  Driving;  Henrv 
Croehat.  Paris.  France.  App.  filed  Aug. 
For    the    driving    wheels    of 

1.391.552.  Repeater  Cord  Circuits;  Owen 
H.  Loynes,  Woodbridge.  N.  J.  App. 
filed  Sept.  23,  1919.  Super\^isory  signal- 
ing arrangements. 

1.391.576.  Insulating  Unit  for  Electric 
Suspension  Chains  ;  Lucien  E.  T.  Per- 
rin.    Paris,    France.      App.    filed    Oct.    22. 

1920.  For   high-tension   lines. 

1.391.586.  Electric  Translator;  Frank  M. 
Slough.  Rochester,  N.  Y.  App.  filed 
June  23.  1917.  Movement  of  electric 
switches. 

1.391.587.  Subscriber  -  Operated  Telk- 
PHO.NB  System  ;  Frank  M.  Slough.  Ro- 
chester. N.  Y.  App.  filed  Jan.  28,  1918. 
Automatic   switches. 

1.391.588.  Telephone  -  Service  System; 
Frank  M.  Slough.  Rochester.  N.  Y.  .\pp. 
filed  Nov.  1.  1918.  Selective  indication 
and  registration. 

1.391.622.  Combined  Fire-Alarm  Box  and 
HTDR.4NT ;  Edward  E.  Ferguson.  Ports- 
.-nouth.  Va.  App.  filed  Nov.  18.  1919. 
.\voids  opening  valve  without  turning  in 
alarm. 

1.391.631.  Extension  Electric  Light 
Fixture:  Alfred  F.  Hammersmith,  Chi- 
cago. 111.  App.  filed  Aug.  6,  1918.  .\d- 
justable  reel. 

1,391.652.  Electrical  Transmission  Sys- 
tem ;  Elemer  Meitner.  Brooklyn.  N.  Y. 
App.  filed  Oct,  3.  1917.  Step-by-step  or 
impulse  transmission  systems. 

(Issued    Sept.    27,    1921.) 

1.391.671.  Thermionic  Valve  for  Usb  in 
Wireless  Telegraphy  and  Telephony; 
Horace  St.  John  ile  .Vula  Donisthorpe, 
London,    England.      App.    filed    March    23, 

1921.  Hollow  hemispherical  plate  and 
grid  electrodes  in  combination  with  a 
straight  or  loop  filament. 

1.391.672.  Electrical  Condenser;  Wil- 
liam Dubiller.  New  York.  N.  T.  App. 
filed  Aug.  1,  1918.  To  decrease  as  much 
as  possible  leakage  between  adjacent 
plates. 

1.391.673.  Antenna-Shortenin 
William  Dubilier.  New  York.  : 
filed  .March  7.  1919,  Foi 
capacity    to   shorten    wave   length 

1.391.684.  Alarm  Apparatus  :  Aage  H. 
Jorgensen,  Lyngby.  near  Copenhagen, 
Denmark.  App.  filed  April  11,  1919. 
For  use  in  ennnertion  with  previously 
installed    telephone    lines. 

1.391.741.  Trolley  Wheel:  Christian  E. 
Llebenberg.     Esslngton.     Pa.       App.     filed 

July    22.    1920. 

member  In  the 

and   facilitate   its   restoration 

l,.^91.7fi2.  Tiiermomao>etic  Therapeutic 
Aitliancb;  John  11  Dequer.  Kansas 
fity.  Mo.  App.  filed  May  1.  1920.  To 
provide  both  a  mapnetli  field  and  a  heat- 
ing zone. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  Stales 

SKOWHEG.\N,  ME.— Work  will  be  com- 
pleted this  fall  on  the  high-tension  trans- 
mission line  of  the  Central  Maine  Power 
Company  from  Skowhegan  to  Guilford.  The 
company  also  plans  to  erect  a  line  from  the 
mills  of  the  General  Slate  Company  in  Mon- 
.son  to  the  plant  of  the  Monson  Slate  & 
Product  Company  in   Blanchard. 

TORRINGTON.  CONN.— Plans  are  be- 
ing prepared  for  the  installation  of  an  or- 
namental lighting  system  in  the  business 
section  of  Torrington,  to  cost  between  $13,- 
000   and   $17,000. 


Middle  Atlantic  States 

PENN  V.\N.  N.  Y. — .\n  appropriation  of 
$24,000  hes  been  authorized  to  provide  for 
extensions  to  the  municipal  electric  light 
plant 

ROSSIE.  N.  Y.— The  Rossie  Electric  & 
Manufacturing  Company  is  considering  im- 
provements to  its  plant  and  system,  includ- 
ing the  installation  of  a  250-kw.  generator, 
an  additional  waterwheel.  and  the  erection 
of  transmission  lines.  The  present  building 
is  adequate  to  accommodate  the  new  ma- 
chinery. 

JERSEY  CITY.  N.  J.— Plans  are  under 
consideration  for  the  construction  of  a  new 
one-story  power  house  at  the  Brunswick 
Laundry.    222    Tonnelle    .\venue. 

NEWARK,  N.  J.— Bids  will  be  taken  at 
once,  it  is  reported,  by  the  Igoe  Brothers. 
Poinier  Street,  manufacturer  of  wire  nails 
and  other  wire  products,  for  the  construc- 
tion of  a  one-story  addition  to  their  plant, 
A  power  house  will  also  be  built. 

VERONA.  N.  J.— The  installation  of  a 
new  refrigerating  plant  at  the  Essex  Moun- 
tain Sanatorium  at  Verona,  to  cost  about 
$60,000,   is  under   consideration. 

ASHLAND,  PA. — Arrangements  are  be- 
ing made  by  the  Lehigh  Valley  Cpal  Com- 
pany for  the  installation  of  an  electrically 
operated.  3,000  gallons  per  minute  pumping 
unit  at  its  Buck  Mountain  mine,  near 
Mahonoy  City. 

HARRTSBURG.  pa— Plans  »re.  being 
prepared  by  the  Harrisburg  Railways  (Com- 
pany for  an  addition  to  its  power  plant,  to 
cost  about  $75,000. 

HARRISBURG.  PA.— The  Union  Ice  & 
Coal  Company.  Forster  Street,  is  consider- 
ing the  construction  of  a  new  ice-manu- 
facturing plant,  to  cost,  with  machinery, 
about  $200,000.  The  company  also  con- 
templates the  construction  of  a  cold  storage 
plant. 

LANSn.\I>E.  P.\. — .Application  has  been 
made  Iiy  the  Philadelphia  Sulmrban  Gas  & 
Eleclric  Conjp.any  to  the  Pulilio  Service 
Commission  for  permission  to  extend  its 
system  to  Lansdale.  At  the  present  time 
the  section  is  being  served  by  the  munici- 
pal  electric    plant. 

PIIIT/ADELPHIA.  PA.  —  The  Forrest 
Laundr.v.  1225  CoUimbi.a  Avenue,  it  is  un- 
derstood, contem\)lates  the  construction  of 
a  power  and  mechanical  laundry  at  17&4-12 
North    Fawn    Street. 

PITT.SmiRGII.  PA. — Arrangements 'have 
been  made  by  the  West  Penn  Power  Com- 
pany for  an  issue  of  $1,500,000  In  bonds 
for  its  subsidiary,  the  Allegheny  Pittsburgh 
Coal  Company,  the  proceeds  to  be  used  for 
extensions,    etc. 

SMETIIT'ORT.  PA. — J,  C  Backus  la  re- 
ported to  have  organized  a  company  for  the 
purpose     of     erecting     .a     tr.an.smission     line 

..^„ from    (he    power    plant   at    Porlvill.-.    N.    Y.. 

Giiiird    to    ketj)    contact   ito   Smethpnrt.    Pa.,   to  furnish    el.ictriclty   in 
Ighborhood   of  the  wire     the  latter   village 

WILKKS-BARRE.  PA. — The  Pennsylva- 
nia Power  &  T.ighi  Cnmp.iny  has  purchased 
•  the  properly  of  the  Wilkes-Harre  Company 
Surveys  are  under  way  prelintinary  to  thi 
construction  of  transmission  lines  to  con- 
nect the  Wilkes-Barre  plant  with  the  hlgh- 
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ten.sion  system  of  the  Pennsylvania  Com- 
pany William  H.  Conyngham  m  presidenl 
and  K.  A.  Wakeman  is  general  manager  o' 
the  AVilkes-Uarre  Company. 

BAI^TIMORE.  MX).— The  Cookn-.t  Cor- 
poration, Paca  and  Lexington  Streets,  ik 
planning  the  construction  of  a  one-story 
powerhouse  to  be  used  in  connection  with 
its  |)ropo.sed  plant  for  the  manufacture  of 
Jard  substitutes,   to  cost   about   $8.),ouu. 

nORFKK,  W.  VA— Plans  are  under  con- 
•iideratioii  l)y  the  Kanawha  White  A.sh  Col- 
Ueries  Company  for  the  installation  of  elec- 
trical and  other  machinery  at  its  proper- 
ties. V'.  M.  Burns.  Ebensburg,  Pa.,  is 
president. 

FAYKTTBVILLE,  W.  VA.— Application 
has  h.-eu  made  by  C.  n.  Hawlcy.  450  Mun- 
sey  Uuilding,  Washiington.  IX  C^,  and  asso- 
ciates for  permission  to  build  a  hydro- 
electric generating  plant  at  Sandstone 
Falls,  on  the  New  River,  .at  Payetteville 
W  Va  The  initial  capacity  of  the  plant 
will   be   about   4,0fl0   hp. 

YORKTOWN,  VA.— The  Bureau  of  Yards 
and  Docks.  Navy  Dep^iTtmi'Mt.  Washing- 
ton D  C,  is  having  plans  revised  tor  ad- 
ditions to  the  power  plant  at  Yorktown. 
Va  including  the  installation  of  new  equip- 
ment New  bids  will  be  called  for  at  an 
oarly  date. 

WASHINGTON.  D.  C— Rids  will  be  re- 
ceived at  the  omce  of  the.  Chief  S.gijal 
Officer  IT.  S.  Army.  Washington,  .p-  <-.. 
for  furnishing  Uie  following^  Until  Oct. 
25,  circular  PU-4754-A-1CP.  750  hand  gen- 
erators Until  Oct.  26.  circular  VR-872.!- 
2CP,  2,000  ft.  12  pair  armored  ruhlier  in- 
sulated subterranean  c'lhle  and  fi.OOO  tt. 
25  pair  paper  insulated  submarini-  oabli  ; 
circular  PR-7500-1CP.  B,40n  dry  batteries 
SC  type  BA-l.  Until  Oct.  L'8.  rireular  PR- 
S771-1CP,  one  3-uciit.  5-kw.  motor  generator 
set.  motor  to  be  15  hp.  For  further  infor- 
mation  address  as  above. 


North  Central  States 

GRAND  RAPIDS.  MICH.  —  Plans  are 
under  way  for  the  installation  of  an  electric 
lighting  "plant  in  Hotel  Pantlind.  to  be 
oiierated  in  connection  with  its  heating 
plant.  The  cost  is  estim-atcd  at  $40,000. 
NIIjES.  MICH. — Work  has  been  started 
on  the  construction  of  a  new  power  house 
at  the  plant  of  the  French  Paper  Company, 
to  cost,  with  eyuipment,  about  $75,000.  J. 
Parker    is   manager. 

OTSEGO.  MICH. — Plane  are  being  pre- 
pared by  tlie  Mac  Sim  Bar  Paper  Company 
for  the  construction  of  a  one-story  power 
plant.  80  ft.  X  140  ft.,  to  oosl  about  $300,- 
000,  including  machinery.  Rillingham  & 
Cobb,  Press  Building,  Kalamazoo,  are  archi- 
tects. A.  B.  Thomas  is  president  and  gen- 
eral manager. 

CLEVELAND,  OHIO— The  City  Council 
has  authorized  the  installation  of  electric 
lamiis  on  sections  of  East  Sixty-fourlh  and 
East  Sixty-sixth  Streets,  Worsley  Avenue 
from  East  Sixty-fourtii  to  i'last  Seventy- 
first  Street,  Gertrude  Avenue  from  East 
Fif|-'-seventh  to  East  Sixty-fifth  Street, 
and "  on  Ilosmer  Avenue  from  East  Fifty- 
seventh    to    East    Sixty-Fifth    Street. 

CLEVELAND,  OIHO— The  City  Council 
has  authorized  an  i.ssue  of  $40,000  in  bonds, 
the  proceeds  to  be  used  for  the  construc- 
tion of  electric  light  works  in  connection 
with  the   municipal   lighting  system. 

LAKEWOOD.  OHIO— The  City  Ice  & 
Fuel  Companv,  East  Twenty-second  Street, 
Clevel.and.  has  had  plans  prepared  for  the 
construction  of  a  one-story  ice  manuf.'tc- 
turing  plant  at  Fisher  and  Warren  Roads. 
Lakewood,  to  cost  about  $100,000. 

PIKEVILLE.  KY.  —  Tlie  Kentucky  & 
\Yest  Virginia  Power  Company,  Land  Title 
Building.  Philadelphia.  Pa.,  is  planning  the 
construction  of  an  additional  power  house 
in  the  I'.ig  Sandv  District,  and  the  erection 
of  transmission  lines  from  this  point  and 
high-tension  tie  lines  to  connect  with  other 
power  houses.  Francis  R.  Weller.  Hibbs 
Building.  Washington.  D.  C,  is  consulting 
engineer. 

BEDFORD.  IND. — The  local  plant  of  tho 
Interstate  Public  Service  Company  was  re- 
centlv  destroyed  by  fire.  Arrangements 
have"  been  made  to  obtain  electricity  for 
light  and  power  service  from  Seymour,  ind., 
until  a  new  plant  can  be  built. 

SPRINGFIELD,  ILL.— The  Springfield 
Gas  &  Electric  Company  is  contemiMating 
extensions  and  improvements.  The  com- 
panv was  reeeully  Pranted  a  twenty-year 
extension  to  its  franchise.  A.  D.  MaCIKie  is 
general  manager. 


ANTIGO.  WIS.— Arrangements  hav.-  Ijeen 
made,  it  is  understood,  by  E.  A.  Forlies  of 
the  Rhinelander  (Wis.)  Electric  Light  A: 
Power  Comiiany  fflf  the  purchase  of  the 
plant  of  the  Antigo  Electric  Company.  Mr. 
Forbes  contemi)lates  the  erection  of  a  hign- 
tension  transmission  line  from  Rhinelander 
to  Antigo  next  spring.  The  transmission 
line  will  also  .serve  to  provifle  emergency 
service  for  Rhinelander  from  the  steam 
power  plant   in  Antigo. 

EAGLE  RIVER.  WIS.— The  Village 
Board  is  considering  the  installation  of  a 
new  generator  in  the  municipal  electric 
power  plant  and  other  city  improvements, 
to   cost    about    $18,000. 

GILLETT.  WIS. — The  Northern  Wiscon- 
sin Power  Company,  recently  incorporated 
with  a  capital  stock  of  $75,000,  contem- 
plates the  erection  and  operation  of  hydro- 
electric generating  plants.  J.  A.  Read. 
A.  li.  Kreutzer  and  W.  C.  Smith  are  inter- 
ested  in   the  company. 

MILWAUKEE.  W'IS. — The  American 
Hide  &  I..eather  Company.  658  Commerce 
Street,  is  contemplating  the  construction  ot 
a  tannery,  including  main  building,  power- 
house and  bark  house,  to  replace  the  plant 
recently  destroyed  by  fire,  causing  a  loss 
of   about   $1,500,000. 

MILWAITKEE.  WIS. — Contract  has  been 
awarded  by  the  Luick  Ice  Cream  Company, 
1 77  Ogden  Avenue,  to  Theodore  Stark  Ac 
Company.  425  East  Water  Street,  for  the 
construction  of  a  five-story  addition,  6U 
ft  so.  to  cost  complete  about  $100,000, 
Addkional  generating  equipment,  refriger- 
ation tanks,  motors,  etc.  will  be  required. 
Rrust  &  Philipp.  405  Broadway,  are  archi- 
tects. 

WAUKESHA.  WIS. — Inquiries  are  being 
made  by  the  Manitowoc  Church  Furniture 
Companv.  it  is  understood,  for  steam  gen- 
erating equipment  for  a  power  plant  under 
construction  to  cost  about  $30,000  complete. 
KANSAS  CITY.  MO. — Plans  are  being 
prepared  by  the  Superior  Ice  Company  i^ee 
Building,  for  the  construction  of  a  three- 
story  plant  at  Second  and  Main  Streets,  to 
cost  about  $145,000.  including  machinery. 
A  L  Williams  is  interested  in  the  com- 
pany. B.  B.  Ryan,  care  of  the  company,  is 
architect  and   engineer. 

K4NSAS  CITY.  MO. — The  City  Council 
contemplates  improvements  to  the  lighting 
system  on  Walnut.  Tenth.  Twenty-fourth 
and  Twenty-seventh  Streets  and  Prospect 
Avenue. 

ST  LOTTIS  MO. — Plans  are  under  way 
bv  the  Pr.lar  Wave  Ice  &  FueJ  Company. 
Grand  and  Olive  Streets,  for  the  construc- 
tion of  a  new  ice  manufactiiring  Plant  to 
cost,  including  machinery,  about  $500. Ooo. 
IT  n  riymer.  Wainwright  Building,  is 
architect. 

KANSAS  CITY.  K.\N. — Plans  have  been 
prepared  by  the  City  Plngineering  Depart- 
ment for  the  construction  of  a  power  pl.ant 
at  the  Quindaro  pumping  station  for  the 
waterworks  system,  to  cost  about  $25,000. 
Ross  &  Peterson.  Barker  Building,  are 
architects,      Howard    Payne   is   city   clerk. 

McCRACKEN.  KAN. — JBonds  to  the 
amount  of  $35,000  have  been  voted  for  im- 
provements to  the  municipal  light  and 
water  plant. 

WICHITA      K.\N. — The    Kansas    Gas    & 
Electric  Company   is  considering  increasing 
utput    to   40.000   kw. 


plant  on  the  Buffalo  River,  In  the  vicinity 
of  Little  Rock,  Ark.,  to  have  an  Initial  ca- 
pacity of  about  20,000. 

RUSSELLVILLE.  ARK. — The  Council  U 
considering  the  in.stallation  of  a  new  street- 
lighting  system   in  the  business  district. 

ARDMORE,  OKLA. — Plans  are  under 
consideration  by  the  Magnolia  Petroleum 
Company,  Dallas.  Tex.,  for  the  construction 
of  a  new  gasoline  manufacturing  plant  In 
the  vicinity  of  Ardmore,  Okla.  The  work 
will  include  the  erection  of  an  (Sectric 
power  plant.  J.  A.  Nicholson,  Heraldton, 
Okla..    is  engineer. 

MANCHESTER.  OKLA.  —  Bpnds  to  the 
amount  of  $27,000  have  been  voted  for  the 
erection  of  a  transmission  line  from  Man- 
chester, Okla.,  to  Anthony.  Kan.  W. 
Blecha  is  city  clerk.  W.  B.  Rollins,  Rail- 
way Exchange  Building,  Kansas  City,  Mo., 
is    engineer. 

CORPUS  CHRISTI.  JEX. — The  Gulf 
Coast  Power  Company,  recently  incorpo- 
rated with  a  capital  of  $100,000.  it  is  re- 
ported, is  considering  establishing  a  central 
power  plant.  The  present  plans  provide  for 
rehabilitating  an  electric  light  and  power 
plant   and   ice   plant. 

EDINBURG.  TEX. — Bonds  to  the  amount 
of  $30.00(1  have  been  approved  by  the  At- 
torney General's  Department,  Austin,  for 
the  installation  of  an  electric  light  system 
in    Edinburg. 

WACO.  TEX. — Plans  are  under  consider- 
ation by  the  City  Commission  for  the  in- 
stallation of  a  street  lighting  system  on 
sections  of  the  River  Driveway  and  Wash- 
ington  Avenue. 


Pacific  and  Mountain  States 

E\'ERF:tT.  Wash. — Surveys  are  being 
made  by  the  Puget  Sound  International 
Railway  &  Power  Company  in  connection 
with  a  project  to  furnish  electricfty  for 
light  and  power   in   the  outlying  districts. 

OROVILLE.  wash.  —  The  Okanogan 
Valley  Power  Company.  Brewster,  it  is  re- 
ported, is  considering  the  installation  of  a 
second  hydro-electric  unit  on  the  Simulka- 
meen  River  next  year.  Eugene  Enloe  is 
president 

ALBANY.  ORE. — The  city  authorities 
are  pi.anning  extensive  irrnrovements  to  its 
fire-alarm  system,  which  will  require  the 
installation  of  a  motor-generator,  batteries, 
switchboard  and  rewiring  of  the  overhead 
circuits. 

MILTON.  ORE. — The  town  authorities 
have  applied  to  State  Engineer  Cupper  for 
permission  to  appropriate  82  sec. -ft.  of 
water  from  Walla  Walla  River  to  develop 
1.700  hp.  under  a  head  of  190  ft  The  pro- 
ject  includes  a  forebay.  dam  and   pipe  line. 

ROSEBURG.  ORE. — At  an  election  to  be 
held  Nov.  1  the  proposal  to  issue  $500,000 
in  bonds  for  the  purpose  of  acquiring  a 
light,  power  and  water  system  will  be  sut>- 
mitted  to  the   voters. 

LONG  BE.\rH.  CAT.  — Plans  are  being 
prepared  for  the  installation  of  a  lighting 
system  on  .Anaheim  Street  from  Temple  to 
Loma   Avenue. 

RED  BLUFF.  C.AL. — An  expenditure  of 
$24  000  is  planned  by  the  Pacific  Gas  * 
Electric  Company  for  improvements  to  its 
system   in    Red    Bluff. 


Southern  States 

CARTHAGE.  N.  C. — The  power  house  at 
the  plant  of  the  Spencer  Lumber  Company 
was  recently  destroyed  by  fire.  The  build- 
ing, it   is  understood,  will  he  rebuiU. 

CHARLOTTE  N.  C. — Plans  are  under 
consideration  by  the  City  Council  for  ex- 
tensions to  the  lighting  system  on  Fourth 
Street.  Electrical  service  is  furnished  Dy 
the  Southern  Power  Company. 

PERRY,  GA. — The  City  Council  Is  con- 
sidering improvements  to  the  light  and 
water  systems,  to  cost  about  $15,000. 

SAVANNAH.  GA.— The  Savannah  Elec- 
tric &  Power  Comi>any  was  recently  or- 
ganized with  a  capital  stock  of  $4,800.00" 
to  acquire  and  operate  the  power  plants 
and  proiierlv  of  the  Savannah  ElectrK 
Companv.  The  company  has  also  arranged 
for  an  issue  of  $1,750,000  in  honds.  the 
proceeds  to  be  used  fctf  extensions,  etc  A. 
A.   Lawrence    is   president 

LITTLE  ROCK.  .^RK. — The  Dixie  Power 
Company.  Title  Guarantee  Building  St. 
Louis  Mo.  has  applied  for  authority  to 
construct    a    new    hydro-electric    generating 


Canada 

MONTREAL.  OI'E. — Plans  are  under 
consideration  by  the  Commission  of  Elec- 
trical Services  of  the  city  of  Montreal  to 
resume  work  on  the  municipal  underground 
conduit   system. 

VANCOT'VER.  B.  C. — The  mill  of  the 
Canadian  Lumter  &  Timber  Company,  op- 
erated in  the  name  of  the  Vancouver  Ex- 
port Lumber  Company,  was  recently  de- 
stroyed bv  fire,  causing  a  loss,  including 
machinery  and  power  equipment,  of  about 
$125.000. . 


Miscellaneous 


BOQT^ILL.VS.  MEXICO — The  Canadian 
Power  Company  is  .  out.  niiih. ting  ext.-miinR 
its  electric  transmission  system  from  its 
hvdro-eleotric  plant  at  Boquillas  to  a  num- 
ber of  additional  towns  and  mlnme  dis- 
tricts l!,li>w  the  water  storage  reservoir 
of  the  company  are  about  200.000  acres  of 
land  which  are  susceptible  to  -eclamation 
bv  means  of  irrigation.  The  stn.e  .and  fed- 
eral governments  are  considering  the  mat- 
ter of  building  a  system  of  can.ils  and 
ditches  to  utilize  the  water  from  the  dam 
to  Irrigate  the  lands  and  to  colonize  tliem. 
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How  Long,  0  Lord!  How  Long? 


EFORE  the  people  of  the  United 
States  today  there  stand  some  of 
the  most  serious,  complex  and 
pressing  problems  that  any  nation  has 
ever  faced.  They  call  for  honest  analysis, 
for  balanced  judgment,  for  positive 
decision,  for  constructive  legislation 
and  for  prompt  action.  In  Washington 
are  ninety-six  senators  and  four  hundred 
and  thirty-five  representatives,  each  one 
selected,  empowered  and  paid  to  do  this 
job — and  Congress  talks  and  talks  and 
talks. 

The  country  is  burdened  with  an  un- 
just system  of  taxation  that  is  hard  to 
pay.  People  are  sick  of  it.  They  know 
that  a  different  arrangement — preferably 
the  sales  tax — will  produce  the  needed 
revenue  and  yet  make  taxes  easier.  The 
administration  has  promised  it.  The 
country  waits.  But  Congress  talks  and 
talks. 

The  old  economic  relationships  be- 
tween America  and  Europe  are  turned 
topsy-turvy.  Our  export  trade  has  gone 
to  pieces.  The  tariff  must  be  readjusted. 
Business  needs  it.  The  administration 
has  promised  it.  The  country  waits.  And 
Congress  talks. 

The  railway  systems  of  the  country 
cannot  pay  the  dividends  their  stock- 
holders are  entitled  to.  They  cannot 
even  maintain  their  equipment  and  re- 
placements. They  are  powerless  to  better 
these  conditions  until  they  receive  a  set- 
tlement   from    the    government.      This 


settlement  will  loosen  a  flood  of  railway 
orders  that  will  bring  tremendous  stim- 
ulus to  business  everywhere.  The  admin- 
istration has  promised  it.  The  country 
waits.    But  Congress  talks  and  talks. 

America  has  a  huge  fleet  of  merchant 
ships.  A  few  are  profitable.  Many  are 
running  at  a  loss.  Hundreds  upon  hun- 
dreds are  tied  up  idle.  They  cannot  oper- 
ate under  our  existing  shipping  laws  in 
competition  with  foreign  flags.  The 
administration  has  promised  to  right  the 
situation.  The  country  waits.  And  Con- 
gress talks  and  talks  and  talks. 

Ho-iV  long,  O  Lord!  hoiv  long? 

America  today  is  pleased  with  its 
administration.  President  Harding  and 
his  well-chosen  cabinet  have  the  con- 
fidence of  the  country.  These  men  are 
doing  their  utmost  to  work  out  these  and 
our  other  problems,  to  support  our  in- 
dustries and  to  restore  good  times — while 
in  Congress  this  one  orates  about  the 
glory  of  the  Republican  (or  Democratic) 
party  and  that  one  declaims  about  the 
perfidy  of  the  honorable  gentlemen  on  the 
other  side. 

The  Electrical  World  believes  that 
the  situation  has  reached  a  stage  where  it 
has  become  the  duty  of  business  exec- 
utives and  individuals  to  call  upon  their 
senators  and  representatives  in  Congress 
by  letter,  by  wire  and  in  person,  and  ask 
them  flatly:  "What  have  you  done  or  even 
said  to  hurry  through  the  work  we  pay 
you  for?" 


James 

Reniseii 

Strong 

President  of  the  National 
Association  of  Electncal 
Contractors,  now  serv- 
ing his  fourth  term,  to 
whom  the  industry  is 
indebted  for  far-sighted 
guidance  in  association 
organization  and  govern- 
ance. 


SIXTY  years  ago  Friday  of  lliis  week 
James  K.  Strong  was  born  in  the 
city  of  Now  Yorlt.  He  stands  today 
among  that  small  group  who  have  made 
their  earnest  work  the  development  and 
organization  of  the  electrical  contrac- 
tors of  the  country,  and  along  those 
lines  he  has  done  much  for  the  indus- 
try. Mr.  Strong  has  a  peculiar  genius 
for  association  organization  and  the 
framing  of  tlie  machinery  of  constitu- 
tions and  by-laws.  He  has  made  his 
hobby  the  study  of  effective  measures 
for  advancing  the  interests  of  the  elec- 
trical contractor-dealer  through  associ- 
ated work,  and  his  foresight  in  discern- 
ing not  alone  the  functions  and  the 
opportunities  of  such  a  bod.v  but  the 
limitations  of  safety  in  its  activities  has 
boon  a  guiding  innuoncc  through  the 
years. 

Mr.  Strong  was  a  charter  member  of 
the  National  Associat'on  of  Electrical 
Contractors  and  has  been  four  times 
elected  its  presiding  olllcer.  It  is  pri- 
marilv  to  liim  th:it  the  association  owes 
its  constitution  and  the  molding  of  its 
plans  to  meet  the  changing  times.  With 
Earnest  McCleary,  Mr.  Strong  has  served 
on  the  constitution  committee  for  many 


years,  and  in  1917,  wlien  it  was  decided 
to  broaden  tl>e  scope  of  the  organization 
to  Include  all  retailers  of  electrical  mer- 
chandise, this  committee  carried  through 
the  problem  in  a  way  that  was  truly 
constructive. 

The  work  which  Mr.  Strong  has  done 
for  the  electrical  Industry  has  not  been 
spectacular,  but  it  has  b>en  fundamental. 
His  temporament  leads  him  to  .ippiv  him- 
self quietly,  modestly  and  witli.nit  osten- 
tation, but  he  is  a  constant  worker,  ab- 
solutely dependable  and  everlastingly  on 
the  Job.  There  are  few  men  in  the  indus- 
try who  have  so  consistently  applied 
themselves  to  the  service  and  advance- 
ment of  the  electrical  community,  with 
whole-hearted  devotion,  the  saeritlce  of 
personal  time  and  interest  .-tnd  the  actual 
achievement  of  beneOcent  results  of  uer- 
manent  valut.  He  has  almost  unlim- 
ited capacity  to  accept  responsibility 
and  broadly  carry  on  the  a.^socvitio-i 
work  which  for  so  many  years  has  flowed 
to  him.  Because  of  what  ho  has  done 
Mr.  Strong  has  won  the  confidence  and 
affection  of  the  electrical  contractors  of 
the  country  to  a  remarkable  degree.  His 
keen  sense  of  fairness,  his  clear-think- 
ing Impartiality,  his  good  business  Judg- 


ment, his  abllit.v  as  an  executive  and 
administrator,  and  above  a!l.  his  readi- 
ness to  face  facts  and  conditions  as  they 
are,  have  made  him  a  natural  source 
of  strength  and  guidance  through  the 
rapid  evolution  of  the  field  of  his  chosen 
work.  Mr.  Strong  has  been  prodigal  In 
his  gift  of  time  and  effort  to  the  elec- 
trical contractors  of  America.  He  has 
devoted  himself  also  to  the  work  of  the 
church  and  furtherance  of  many  char- 
ities and  campaigns  for  civic  betterment 
with  equal  zeal. 

James  R.  Strong  was  born  in  New 
York.  Oct.  2S,  1S61,  and  w.-js  graduated 
from  Trinity  College.  Hartford,  Conn., 
in  18S2.  For  four  years  he  was  cniploycJ 
bv  the  Watt-Campbell  Corliss  Engine 
Works  and  the  rniti-d  States  Electric 
lighting  Companv  in  Newark.  N.  J  He 
was  next  superintendent  of  the  construc- 
tion di'partment  of  the  I'nited  States 
Illuminating  Company  in  New  York, 
Since  ISfia  l-e  his  been  president  of  the 
Tucker  Electrical  Construction  Company. 
He  served  as  president  of  the  National 
Association  of  Electrical  (\)ntraetors  and 
■Dealers  from  190.".  until  19«S  and  Is 
once     more     serving     .'is     president     this 
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The  Evolution  of  the 
Private  Dwelling 

THE  housing  situation,  trying  as  it  is,  is  not  with- 
out its  bright  side  to  electric  public  utilities,  par- 
ticularly in  the  larger  cities  of  the  country.  These 
cities  abound  with  solidly  built-up  private  dwellings 
block  after  block.  Because  of  the  inability  to  obtain 
servants,  and  for  other  reasons,  these  houses  are  being 
converted  into  small  apartments  or  fiats,  so  that  where 
formerly  but  one  family  was  supplied  with  electricity, 
there  are  now  many.  Moreover,  the  type  of  apart- 
ment evolved  is  particularly  adapted  to  the  use  of 
electricitj-.  Most  of  them  are  not  equipped  for  house- 
keeping, and  in  prepaiing  breakfast  and  light  lunches 
wide  use  is  made  of  electrical  cooking  devices.  Thus  the 
electrical  load  per  house  has  increased  from  fourfold 
to  tenfold  and  the  income  from  it  proportionately. 
Inasmuch  as  this  business  does  not  call  for  additional 
outlay  on  the  part  of  the  utility,  it  is  particularly 
attractive  and  welcome.  It  makes  for  greater  use  of 
investment  and  should  be  sought  and  encouraged. 


The  Crumbling  of 

the  Railroad  Strike 

TRULY  the  people  rule  in  the  United  States  when 
they  assert  themselves.  The  railroad  workers  called 
a  general  strike  intended  to  throw  countless  millions 
out  of  work,  despite  the  unemployment  situation,  and  to 
paralyze  the  business  of  the  country  at  a  time  when 
it  can  least  withstand  the  blow,  because  they  do  not 
want  their  wages  cut  in  line  with  general  deflation. 
The  American  people,  hearing  what  they  had  to  say, 
decided  that  if  regulation  is  fair  for  the  raih'oad  com- 
panies, it  must  be  no  less  fair  for  the  brotherhoods  and 
expressed  this  judgment  calmly  and  flatly  through  the 
presF.  So,  at  the  time  of  writing,  eight  unions,  num- 
bering one-half  of  the  two  million  men  ordered  to  strike, 
have  announced  that  they  will  not  go  out.  The  brother- 
hoods and  telegraphers  stand  alone,  shorn  of  support 
and  sympathy,  and  are  apparently  looking  for  a  way  to 
save  their  face.     The  strike  is  clearly  crumbling. 

It  is  a  most  unfortunate  thing  that  all  this  should 
have  happened.  For  the  .sympathy  of  the  public  natu- 
rally flows  to  the  laboring  man,  and  the  brotherhoods 
have  .sacrificed  a  precious  thing  in  forcing  the  public 
to  decide  against  them  on  an  issue  .so  ill  considered. 
If  the  Interstate  Commerce  Commission  and  the  Federal 
Labor  Board  are  to  guide  and  regulate  the  railroads 
and  workers  and  are  to  act  in  harmony  and  serve  the 
interests  of  the  country,  they  must  make  such  decisions 
and  issue  such  orders  as  their  best  judgment  shall 
direct — and  the  railroads  and  the  workers  must  obey 
them.  Neither  side  can  refuse  to  obey  on  the  ground  that 
the  other  government  regulating  body  has  not  taken 
the  .same  action  with  the  other  side  at  the  .same  time. 
As  prices  and  costs  come  down  and  the  dollar  creeps 


back  toward  its  old-time  value  the  brotherhoods  must 
accept  still  lower  wages  and  the  railroads  must  accept 
still  lower  rates  as  lo^vered  cost  of  living  makes  it  right, 
and  both  must  trust  the  fairness  of  the  public  to  see 
that  an  even  balance  is  maintained  between  them.  The 
railway  workers  are  apparently  about  to  comply.  Now 
we  must  have  lower  freight  rates.  For  on  lower  freight 
rates  hinge  lower  costs  of  food  and  cheaper  building 
materials.  Public  opinion  is  demanding  all  this  with 
no  less  conviction  than  it  has  demanded  lower  wages. 


Maintaining  Service  Ideals 
Through  Interconnection 

DEMONSTRATIONS  of  the  importance  of  con- 
tinuity of  electric  service  are  becoming  more  and 
more  frequent  as  demand  for  service  continues  to  ex- 
ceed station  capacity  in  fast-growing  sections.  By 
utilities  and  customers  alike  the  fundamental  soundness 
of  interconnection  of  adjacent  transmission  systems 
is  being  realized.  This  is  especially  true  where  ad- 
vantage can  be  taken  of  diversity  of  load  and  the  exist- 
ence of  different  watersheds.  The  tjing  in  this  week 
of  the  transmission  system  of  the  Alabama  Power 
Company  with  the  transmission  systems  of  Georgia  and 
North  and  South  Carolina  is  a  case  in  point,  for  it 
has  brought  i-elief  to  the  customers  of  the  Carolina 
Light  &  Power  Company,  which,  owing  to  low  water, 
has  been  short  of  power  for  some  time.  In  this  case  the 
surplus  energy-  literally  passes  through  the  hands  of 
four  organizations  and  represents  a  co-operation  of 
which  the  customers  benefited  should  know  the  extent 
and  the  true  meaning.  To  render  this  service  over 
something  like  a  thousand  miles  of  high-tension  lines 
changes  are  necessary,  together  with  certain  inconven- 
iences to  normal  service  on  each  sy.stem  which  cannot 
be  evaluated  in  dollars  and  cents.  The  service  is  ren- 
dered on  the  basis  of  a  co-operation  in  which  all  con- 
cerned may  need  to  partake  at  some  other  time,  and 
therefore,  after  all,  it  will  reap  its  reward  by  protecting 
the  ideal  of  continuous  service  to  small  and  large  cus- 
tomers alike,  wherever  situated.  This  ideal  all  central- 
station  companies  guard  as  one  of  their  greatest  assets 
and  at  all  times  try  to  protect. 


An  Interesting  Rural-Service 
Contract 

T}]K  latest  move  in  the  rural-line  situation  conies 
from  Iowa  in  the  form  of  a  service  contract  that  is 
designed  to  place  the  responsibility  for  the  construc- 
tion and  maintenance  of  the  lines  on  the  consumer  and 
yet  give  the  utility  the  necessary  supervision  and  re- 
sponsibility to  insure  proper  construction  and  mainte- 
nance and  avoid  future  difliculties  similar  to  those  en- 
countered in  the  rural  telephone  field.  A  discussion  of 
the  contract  by  W.  .1.  Greene  of  the  Iowa  Railway 
&  Light  Company  is  printed  elsewhere  in  this  issue. 
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In  the  features  mentipned  the  application  of  the  con- 
tract will  produce  virtually  the  same  re.sults  that  have 
been  realized  under  other  well-thought-out  plans  for  pro- 
viding the  service.  The  success  of  the  plan  is  largely 
dependent  on  the  ability  of  the  company  to  get  the 
farmer  to  approve  it  and  to  hold  him  in  line  year  after 
year. 

The  form  of  rate  is  the  most  interesting  part  of  the 
contract.  Owing  to  the  nature  of  the  agreement  the 
items  of  construction,  fixed  charges  and  maintenance 
do  not  enter  into  the  rate  but  are  paid  independently. 
The  rate,  therefore,  becomes  uniform  for  the  entire 
territory  and,  except  for  the  coal  clause,  is  independent 
of  the  rates  in  the  adjoining  communities.  Further- 
more, it  concentrates  all  the  service  and  capacity 
charges  in  a  fixed  charge  for  which  the  farmer  under- 
stands that  he  is  getting  no  electricity.  Except  for  a 
small  amount  of  energy,  the  consumer  gets  a  very  low 
rate  that  encourages  him  to  use  the  service  in  the 
largest  possible  way.  The  rate  form  as  expressed  is 
rather  awkward  and  may  be  difficult  to  explain  to  the 
farmer.  This,  however,  is  a  matter  that  could  be  easily 
remedied  if  found  necesary.  It  is  one  of  the  first  con- 
sistent attempts  that  have  been  made  to  get  away  from 
the  older  forms  and  put  into  practice  a  theoi-y  of  rates 
for  the  encouragement  of  rural  business  that  a  great 
many  have  discussed  but  not  yet  had  the  courage  to 
try.  The  effort  will  not  only  be  watched  with  interest 
but  merits  close  study. 


Hijiher  Standards 

in  Streel  Lighting 

IN  THE  current  issue  of  the  Electrical  World  W. 
D.  Jennings  gives  an  account  of  the  new  street-light- 
ing system  at  Stamford,  Conn.  This  is  not  a  case  of 
replacement  of  an  old  and  bad  system,  but  of  the  im- 
provement of  a  thoroughly  good  system  by  better  fix- 
tures, better  distributed,  and  the  addition  of  a  large 
amount  of  useful  light.  The  lighting  was  good,  but 
there  was  not  enough  of  it,  and  the  city  in  making  a 
new  contract  wisely  undertook  to  do  the  work  more 
thoroughly.  To  this  end  150  6.6-amp.  magnetite  lamps 
were  installed  in  ornamental  paneled  globes  mounted 
on  well-designed  posts  on  each  side  of  the  streets  to  be 
lighted.  The  spacing  on  each  side  is  at  about  100 
feet,  and  the  posts  are  staggered  as  respects  the  two 
sides  of  the  street.  At  this  spacing  and  with  these 
powerful  lights  comment  on  the  quality  of  the  illumi- 
nation is  needless.  Eighty  lamps  of  the  earlier  plant 
were  i-etained  for  the  outer  zone  of  the  new  arc-lighted 
area.  Incidentally  the  GO-cp.  vacuum  incandescent 
lamps  formerly  employed  there  were  changed  to  lOO-cp. 
gas-filled  lamps,  which  of  itself  was  a  decided  improve- 
ment. 

The  especially  interesting  features  of  the  new  arc 
system  lie  in  the  methods  of  supply  and  the  methods 
of  control.  The  lamps  are  operated  on  two  independent 
circuits,  one  for  each  side  of  the  street,  so  that  after 
midnight  one  circuit  can  be  cut  out  and  the  streets 
still  be  left  well  lighted  for  the  needs  of  the  late  hours. 
As  regards  the  method  of  feeding,  the  general  supply 
is  through  banded  steel-armored  cable.  This  cable  was 
laid  in  narrow  trenches  just  on  the  street  side  of  the 
curb.  These  trenches  were  excavated  by  machinery, 
the  cable  was  laid  in  and  covered  with  wood  strips,  and 
then  the  trenches  were  filled  in  with  concrete  flush  with 
the  street  surface  of  vitrified  brick.     In  this  wav  the 


entire  new  service  was  inaugurated  without  any  serious 
tearing  up  of  the  streets,  and  it  is  believed  that  the 
system  will  stand  up  well  in  continuous  use.  The  whole 
equipment  is  thoroughly  modern  and  efficient  as  respects 
the  type  of  lighting,  one  toward  which  up-to-date  cities 
are  steadily  moving. 


Insulation  of  Machinery 
a  Con.stant  Problem 

'TANDARD  forms  of  machines  have  now  been  with 

'  us  for  so  long  that  we  have  unconsciously  come  to 
regard  them  as  being  inherently  reliable.  This  con- 
fidence is  apt  to  cause  one  to  overlook  the  constant 
vigilance  and  effort  necessary  on  the  part  of  the  manu- 
facturer in  guarding  and  improving  insulation.  Insu- 
lation is  the  Achilles  heel,  the  almost  invariable  point 
of  failure  of  electrical  machinery.  It  is  an  irony  of 
nature's  laws  that  insulation,  necessarily  composed  of 
the  most  delicate  and  perishable  materials,  should 
usually  be  that  part  of  the  electric  structure  which  is 
subjected  to  the  severest  mechanical  treatment.  Par- 
ticularly is  this  the  case  in  rotating  machinery. 

From  the  very  beginning  of  construction  insulating 
materials  are  subjected  to  treatment  tending  to  destroy 
their  properties.  First  they  must  be  applied  closely  to 
coils  of  the  most  varied  shapes,  having  short  turns  and 
sharp  edges.  Then  the  coil  itself  after  being  insulated 
must  usually  be  bent  in  placing  it  on  the  armature  or  field 
of  the  machine,  and  finally  it  is  either  driven  or  wedged 
into  its  proper  location,  which  generally  results  in  jam- 
ming or  scraping  across  the  sharp  edges  of  laminations. 
Then  when  put  into  operation  the  vibration  due  to  rota- 
tion, together  with  the  air  clearances  between  windings 
and  metal,  creates  the  worst  possible  condition  for  the 
preservation  of  the  qualities  of  insulation.  If  one 
looks  still  further  at  machinery  subjected  to  worse  con- 
ditions than  normal,  as,  for  example,  machines  in  steel 
mills  and  industries  in  which  abrupt  changes  of  load 
occur  and  machines  which  operate  under  abnormal 
temperature  conditions,  it  is  seen  at  once  that  the 
demands  upon  the  mechanical  structure  of  the  insulation 
are  severe  indeed.  The  wonder  is  that  it  is  possible  to 
construct  machinery  which  will  stand  up  and  live  under 
the  conditions  imposed  upon  the  insulation.  The  success 
that  has  been  reached  is  due  to  elaborate  study  and 
experiment,  both  in  the  selection  of  materials  and  the 
design  of  the  insulating  structure,  and  to  the  utmo.^t 
care  in  methods  of  assembly. 

The  two  most  serious  dangers  being  the  actual 
destruction  of  the  material  under  excessive  temperature 
and  mechanical  breakage  due  to  vibration,  it  is  interest- 
ing to  note  the  two  broad  lines  of  defense  which  have 
been  adopted.  Obviously,  as  regards  temperature,  those 
materials  which  possess  the  flexibility  requisite  for 
assembly  are  not  able  to  withstand  high  temperatures. 
This  fact  has  resulted  in  the  limiting  figure  of  tem- 
perature permitted  by  the  Standardization  rules  of 
the  American  Institute  of  Electrical  Engineers  for 
machines  in  which  this  character  of  insulation  is  used. 
Mica  is  about  the  only  substance  which  possesses  high 
insulating  power  together  with  temperature-proof 
qualities.  Consequently,  although  its  mechanical 
properties  are  not  ideal  for  assembly  on  complex  shapes 
of  coil,  it  is  nevertheless  relied  upon  almost  exclusively  | 
for  the  insulation  of  those  machines  which  must  operate 
under  extreme  temperature  conditions. 

As  regards  the  dangers  from  vibration  and  distortion 
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of  insulation  under  the  action  of  the  rotation  of  the 
machine,  the  significant  fact  in  the  attack  of  this  diffi- 
culty is  the  effort  to  insure  as  nearly  as  possible  abso- 
lute unity  and  rigidity  of  structure  between  the  insu- 
lated windings  and  the  frame  of  the  machine.  A  close 
fit  of  the  coil  in  the  slot,  rigid  bracing  of  the  ends  of  the 
coils,  and  often  a  thorough  saturation  of  the  exposed 
parts  of  the  winding  with  a  compound  solidifying  to  a 
stiff  body,  are  the  usual  methods  adopted  in  this  par- 
ticular. It  is  worth  noting  that  there  is  considerable 
evidence  that  if  a  rotor  with  assembled  winding  is  sub- 
mitted as  a  whole  to  the  modern  processes  of  drying 
and  impregnation,  the  life  of  its  winding  can  be  greatly 
increased.  The  objection  to  this  method  of  treatment  is 
probably  that  it  adds  to  the  difficulty  of  repair.  It 
therefore  seems  probable  that  if  this  method  cannot  be 
followed,  manufacturers  must  for  the  present  at  least 
continue  to  retain  some  of  their  best  engineering  talent 
and  the  most  constant  vigilance  in  the  shop  on  the  prob- 
lem of  shutting  out  the  possibility  of  mechanical  move- 
ment of  the  assembled  winding. 


Fair  Return  on  Value  of  Property 

Used  and  Useful  in  Public  Service 

THROUGHOUT  the  sessions  of  the  annual  meeting 
of  the  National  Association  of  Railway  and  Utilities 
Commissioners  in  Atlanta,  Ga.,  unanimous  approval, 
either  spoken  or  implied,  of  the  frankness,  broad  vision 
and  fair  spirit  displayed  by  Commissioner  Perry  of 
Georgia  in  his  presidential  address  was  manifest.  He 
said,  for  instance: 

"Dating  from  two  years  ago,  there  is  no  doubt  that 
many  commissioners  throughout  the  country  made  the 
common  mistake  of  holding  light,  power,  gas  and  street- 
railway  companies  to  rates  that  were  too  low,  hoping 
that  the  immediate  future  would  justify  the  rates  pre- 
scribed, but  this  hoped-for  condition  was  not  realized." 

This  utterance  will  not  only  be  welcome  to  many  utili- 
ties that  are  facing  agitation  for  rate  reductions,  but  it 
will  serve  as  a  fundamental  principle  that  can  well  be 
put  forward  in  rate  discussions  for  some  time  to  come; 
for  if  there  shall  be  any  reduction,  it  must  come  with 
sufficient  slowness  to  protect  the  quality  of  electric 
service  and  offer  no  hindrance  to  its  expansion  at  a-  rate 
in  keeping  with  the  business  needs  of  the  communities 
served. 

Another  interesting  point  touched  upon  by  Mr.  Perry 
in  his  address,  which  appears  elsewhere  in  this  issue, 
has  to  do  with  capitalization  in  rate  making.  Although 
it  has  been  possible  to  show  that  no  overcapitalization 
now  exists  in  utility  finaiicing,  it  is  refreshing  to  have 
a  confirmation  of  this  fact  from  so  high  an  authority  as 
the  National  Association  of  Utility  Commissioners.  The 
assertion  that  "A  fair  return  on  the  value  of  property 
used  and  useful  in  public  service  and  just  compensation 
for  the  use  of  property  owned  by  utilities  is  a  constitu- 
tional right  which  cannot  be  denied"  will  bear  frequent 
repetition  in  this  particular  form  as  embodying  a  funda- 
mental element  of  simple,  adequate  service  to  the  public. 
With  commissioners  everywhere  accepting  it  and  fol- 
lowing Commissioner  Perry's  suggestion  that  regulatory 
bodies  shall  forthwith  publish  the  truth  when  news- 
papers attack  utilities  and  publish  untruthful  state- 
ments concerning  their  earnings,  the  day  will  soon  ar- 
rive when  the  utilities  will  be  free  from  suspicion  and  a 
welcome  factor  in  the  business  plans  and  community  de- 
velopment programs. 


Fundamentals  in  Studies  of 
Power  Factor 

THE  power-factor  problem  is  fundamentally  an 
economic  and  not  an  engineering  one.  Although 
the  final  answer  must  take  an  engineering  form,  the 
real  question  is  the  inci'ease  in  cost  that  a  decrease  in 
iwwer  factor  makes  in  the  service  rendered  a  consumer. 
At  the  present  time  power-factor  discussions  are  clouded 
by  a  lack  of  agreement  as  to  the  results  that  must  be 
obtained  in  the  measurements  taken  as  a  basis  for  bill- 
ing. The  kilovolt-ampere  demand,  kilovolt-ampere- 
hour,  a  combination  of  the  two  and  various  combina- 
tions of  these  with  the  present  accepted  energy  units 
have  been  proposed.  The  confusion  arises  largely  from 
a  lack  of  sufficient  data  on  which  to  base  conclusions, 
since  the  plant  with  its  peak  load  during  the  lighting 
hours  of  the  day  presents  a  different  problem  from  the 
plant  with  a  peak  load  caused  during  the  daytime  by  an 
industrial  power  load.  The  consumer's  maximum  kilo- 
\olt-ampere  demand  may  come  during  the  maximum- 
^oad  hours  or  it  may  not.  Even  if  it  comes  during  the 
off-peak  hours,  it  may  have  characteristics  that  are 
embarrassing  from  the  standpoint  of  other  classes  of 
service.  Although  the  off-peak  kilovolt-ampere  demand 
may  not  affect  the  power-house  investment  required  to 
serve  the  consumer,  it  may  seriously  affect  the  distribu- 
tion or  transmission  system  investment,  which  may  be 
roughly  estimated  at  half  total  average  investment  cost. 
The  greatest  practical  hindrance  so  far  in  obtaining 
adequate  data  has  been  the  lack  of  meters  that  are 
really  practical  for  general  use.  The  various  methods 
or  combinations  that  have  been  used  involve  so  much 
complication  that  the  operator  has  hesitated  to  put  them 
into  general  service.  As  a  result  the  data  so  far  avail- 
able are  confined  to  the  so-called  large  consumers  and 
are  yet  so  meager  that  no  broad  conclusions  can  be 
drawn.  The  big  class  of  small  power  consumers  has 
been  barred  from  consideration  by  the  utter  lack  of 
suitaole  meter  equipment  together  with  other  difficulties 
that  have  so  far  seemed  insurmountable,  and  the  rela- 
tion of  the  lighting  consumer  to  the  problem  has  had 
little  or  no  thought.  The  big  need  of  the  moment  in 
the  study  is  for  data  from  widely  scattered  sources  and 
from  thousands  of  consumers  of  all  classes  that  will 
provide  a  basis  for  determining  the  effect  of  power 
factor  on  both  the  power-house  and  the  distribution  or 
transmission-line  investment.  In  this  study  central- 
station  engineers  and  manufacturers  must  co-operate. 


Good  Records  a  Step 
Toward  Economy 

A  GOOD  set  of  records  on  transformer  ratings  and 
loads  carried  is  an  excellent  basis  on  which  to 
apply  economical  methods  in  the  handling  of  a  dis- 
tribution system.  If  kept  up  to  date,  such  records 
should  pay  for  themselves  in  facilitating  the  planning 
of  new  construction  and  addition  of  new  services. 
However,  it  should  not  be  forgotten  that  the  adop- 
tion of  an  effective  record  system  is  only  a  step 
in  the  economical  handling  of  a  distribution  system. 
Thorough  groundwork  and  costs  and  determination 
of  annual  charges  on  equipment  and  accurate  calcula- 
tion of  energy  losses  can  produce  the  result  that 
is  wanted.  A  correct  practice,  based  on  such  studies, 
is  made  possible  of  application  by  the  possession  of 
records  that  will  indicate  what  is  happening  on  the 
.system  and  give  a  basis  for  planning  improvement. 
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Steel-Clad  Rectifier  Merits  Attention 

In  Europe  They  Have  Been  Developed  for  Outputs  Up  to  900  Amp. 
at  800  Volts  -With  Slight  Changes  They  May  Be  Adapted  to 
2,500  Volts     Efficiencies  and  Power  Factor  Are  Very  Attractive 

By   J.  H.  MILLIKEN 

Midnlates  Engineering  Company,  Chicago,  III. 

WITH  a  record  of  100,000 
kw.  of  installed  capac- 
ity in  Europe,  the  large 
power  rectifier  has 
reached  a  point  where  it  merits 
consideration  in  American  practice. 
The  war  period  interfered  with  the 
usual  international  intercourse,  and 
the  introduction  of  other  prob- 
lems has  also  played  its  part  in 
delaying  consideration  of  the  intro- 
duction of  apparatus  under  new 
/.onditions  and  the  experimental  work 
necessary  thereto.  The  development 
work  in  Europe  has  been  carried  on 
and  the  apparatus  brought  to  its 
present  state  of  operating  efficiency 
by  Brown,  Boveri  &  Company  of 
Baden,  Switzerland.  A  description 
of  European  practice  on  which  this 
article  is  based  may  be  of  interest 
to  any  American  engineers  who  wish 
to  consider  its  use  in  this  country. 

The  negative  electrode  resistance 
phenomenon  of  the  electric  are  in 
mercury  vapor,  permitting  current 
rectification,  is  thoroughly  familiar, 
as  are  the  various  adaptations  of 
this  arc  in  single-phase  rectifiers  for  battery  charging, 
operating  arc  lamps,  etc.,  and  will  not  need  discussion. 

In  constructing  the  large  power  rectifier  the  results 
obtained  from  the  glass-bulb  type  are  of  little  assistance 
as  the  aspect  of  the  problem  is  entirely  changed.  One 
of  the  principal  problems  connected  with  this  apparatus, 
but  one  which  with  the  bulb  type  was  quite  simple,  has 
been  to  make  a  tank  of  sufficient  capacity  that  would  be 
absolutely  tight  under  all  conditions.  This  has  been 
the  subject  of  much  experiment  by  various  manufac- 
turers. Without  going  into  detailed  description,  it  is 
.sufficient  to  say  that  in  the  apparatus  under  the  present 
state  of  development  the  problem  of  sealing  has  been 
solved  so  satisfactorily  that  the  steel  tank  has  actually 
maintained  a  vacuum  equivalent  to  a  mercury-column 
measurement  of  0.01  mm.  to  0.001  mm.  over  long 
periods  with  virtually  no  operation  of  the  vacuum  pump 
after  the  first  evacuation. 

The  rectifier  consists  of  an  arc  chamber  or  cylinder 
having  a  cylindrical  extension  at  the  top,  both  cylinder 
and  extension  being  built  of  steel  plate.  The  cover 
and  the  base  of  the  cylinder  are  also  made  of  thick 
steel  plate.  The  mercury  cathode  is  contained  in  a 
dish-shaped  recess  in  the  bottom,  and  the  anodes  are 
inserted  into  the  arc  chamber  through  the  cover.  The 
cylindrical  extension  acts  as  a  condenser  for  the  mercury 
vapor  which  arises  from  the  cathode,  the  condensed 
mercury  returning  to  the  cathode  to  be  again  vaporized. 


1 — THREE  STANDARD  I'NITS  DESIGNED  FOR  DIRECT-CURRENT  OUTPUT  OF  300,  600 
AND  900  AMP.  AT  ANY  VOLTAGE  UP  TO  800.     WITH  SLIGHT  CHANGES  RECTI- 
FIERS MAY  BE  EASILY  ADAPTED  TO  HIGHER  VOLTAGES  UP  TO  2,.500 

The  arc  chamber  is  surrounded  with  a  water  jacket 
for  circulating  cooling  water.  Thei'e  is  also  a  water 
jacket  arranged  to  cool  the  anode  plate  and  another 
for  the  mercury  cathode  in  the  bottom  of  the  tank,  and 
these  are  connected  to  the  circulating  system,  which  is 
usually  arranged  as  a  closed  and  insulated  .system  using 
radiators  for  recooling.  Circulation  can  be  arranged 
on  the  thermosiphon  principle  or  be  actuated  by  a  small 
pump.  When  direct-current  voltage  of  less  than  600  is 
used  and  the  system  is  not  grounded  clean  service  water 
may  be  used.  The  anodes  through  which  the  current 
from  the  transformers  is  led  to  the  arc  are  inserted 
into  the  cylinder  through  specially  designed  insulators 
and  arc  guides.  The  arc  guides  serve  to  restrict  the 
play  of  the  arc  within  a  definite  area.  The  anodes  on 
the  larger  sizes  are  water-cooled  and  provided  with 
self-contained  radiator  and  circulating  system.  The 
vacuum  in  the  cylinder  is  established  after  installation 
and  maintained  as  occasion  may  require  by  a  small 
vacuum-pump  unit  which  accompanies  each  station 
equipment.  The  cylinder  unit  is  insulated  and  sup- 
ported on  a  suitable  ba,se,  as  is  also  the  vacuum-pump 
outfit.  The  entire  equipment  is  in  all  cases  totally 
inclosed  in  a  protecting  guard. 

The  arc  operates  in  the  arc  chamber  between  the 
main  anodes,  of  which  there  are  six  when  six-phase 
connection  is  used,  and  the  cathode  or  body  of  mercury 
in    the   bottom.     The   arc    is   started   by   an   auxiliary 
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ignition  anode  which  automatically  makes  contact  with 
the  mercury  cathode  when  the  circuit  through  a  solenoid 
operating  this  anode  is  energized.  In  making  contact 
with  the  mercur>'  the  solenoid  coil  is  short-circuited, 
which  allows  the  separation  of  the  ignition  anode  from 
the  mercurj-  by  spring  action  and  starts  an  arc  at  that 
point.  This  small  arc  at  any  time  vaporizes  sufficient 
mercurv-  to  establish  the  main  arc.  A  small  auxiliary 
arc  fed  from  a  single-phase  exciting  transformer  con- 
nection through  a  choke  coil  and  resistance  stabilizes 
the  arc  when  load  is  widely  fluctuating  or  drops  to  zero. 
Supplying  each  rectifier  bank  or  individual  cylinder 
as  the  case  may  be  there  is  a  stepdown  transformer 
suited  to  the  conditions  of  primary  voltage  on  the  sup- 
ply line  and  delivering  current  to  the  rectifier  at  a 
voltage  suited  to  the  required  direct-current  output. 
This  requirement  is  similar  to  that  of  rotary  con- 
verters, though  the  ratio  of  secondary  voltage  to  the 


The  units  work  perfectly  when  banked  in  parallel, 
anode  reactance  coils  being  used  if  they  are  fed  from 
a  common  transformer.  They  can  be  worked  also  in 
parallel  with  any  type  of  direct-current  apparatus  such 


FIG.    2 — INSTALLATION     OF    THf.EE    600-AMP.    UNITS.    SHOWING 
COMPACT  LAYOUT  POSSIBLE  WITH  THIS  TYPE  OF  APPARATUS 

direct-current  voltage  differs  from  that  of  either  the 
three-ring  or  the  six-ring  converter. 

The  rectifier  economizes  floor  space  as  the  cylinder 
unit  need  not  be  accessible  for  operating  attention, 
all  operating  being  done  from  the  switchboard.  The 
cylinder  unit  is  not  heavy  and  has  no  moving  parts,  so 
foundations  are  not  required  and  it  may  be  placed  on 
galleries  or  on  floors  in  buildings  not  especially  designed 
for  substations.  If  erected  in  the  center  of  the  room, 
ducts  or  conduit  for  cable  or  bus  must  be  provided 
in  or  below  the  floor  slab. 

The  simplicity  and  ruggedness  suit  it  especially  to 
automatic  and  portable  substation  uses.  The  attendants 
in  a  non-automatic  substation  need  have  no  more  skill 
than  would  be  demanded  for  a  transforming  station, 
as  the  operating  functions  are  no  more  involved  than 
switching.    Standard  single  units  in  production  and  use: 


TjTJO 
G  3/16 
G  4/6 
G  5/6 
HG3/6 

Amperago 
300 
600 
900 
300 

For  Voltages  Up  to 
800 
800 
800 
1.200 

FIG.  3 — COMPARISON   OF  EFFICIENCY  OF  STEEL-CLAD  EECTIFIEB, 
ROTARY  CONVERTOR  AND  MOTOR-GENERATOR  OVER  LOAD  RANGE 

as  rotary  convertors,  motor-generators  or  storage  bat- 
teries. The  parallel  operation  in  bank  with  proper 
distribution  of  load  is  fixed  so  that  no  adjustment  of 
voltage  is  necessary  when  putting  on  or  taking  off  units. 
Compounding  is  provided  as  required  to  take  care  of 
voltage  change  to  meet  changing  load.  Adjustable  out- 
put voltage  through  a  wide  range  is  possible  by  the 
imposition  of  an  induction  regulator  upon  the  alternat- 
ing-current supply. 

A  most  pronounced  advantage  of  the  rectifier,  par- 
ticularly for  peak,  mill  and  railway  work,  is  its  remark- 
able overload  capacity.    Short-time  overload  capacities: 


Duration  of  Overload, 
Minutes 
2 

5 

10 
30 

Per  Cent  of  Normal  Rating 
Permissible 
300 
200 
ISO 
125 

There  is  no  flashing  over  or  damage  to  the  rectifier 
from  external  short  circuits.  Momentary  short  circuits 
do  not  affect  the  apparatus  at  all,  and  severe  ones  are, 
of  course,  cleared  by  the  usual  protecting  breaker. 

The  characteristics  of  the  units  evidence  high  power 
factor  over  all,  very  high  unit  and  over-all  efficiency  at 
all  loads,  and  excellent  regulation  with  compounding 
where  required.  The  power  factor  averages  around  95 
per  cent,  and  the  efficiency  at  full  load  varies  from 
92  to  98  per  cent,  depending  on  the  direct-current  out- 
put voltage  utilized. 

The  efficiency  of  a  cell  itself  does  not  change  with 
the  load  current,  but  in  taking  account  of  complete 
plant,   transformer  and  auxiliaries  must   be  included. 
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FIG.  4 — SOME  CHARACTEailSTICS  OF  STBXL-CLAD  RECTIFIER 

From  the  accompanying  curves  it  will  be  seen  that  the 
efficiency  remains  virtually  steady  down  to  one-quarter 
load,  when  these  fixed  losses  have  a  marked  lowering 
influence  on  the  curve.    It  may  also  be  seen  that  the  rec- 
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tifier  has  considerable  advantage  over  the  rotary  at 
less  than  full  load  and  somewhat  better  efRciency  at 
full  load.  The  very  high  and  almost  flat  efficiency  curve 
of  a  rectifier  supplying  1,500  volts  direct  current  is 
shown  in  one  of  the  curves. 

The  records  of  a  number  of  stations  that  have  been 
in  service  for  a  sufficient  length  of  time  for  observation 
indicate  that  the  apparatus  gives  reliable  performance 


with  very  small  maintenance  cost.  The  performance 
of  a  substation  supplying  heavy  steel-mill  service  is 
of  particular  interest,  this  being  one  of  the  earliest 
installations.  This  station  was  put  into  service  six 
years  ago  and  has  been  attended  solely  by  women  oper- 
ators since  that  time.  The  station  was  recently  shut 
down  for  inspection  and  all  units  were  opened.  No 
evidence  of  deterioration  was  found. 


A  New  Form  of  Rural  Service  Contract 

Iowa  Company  Employs  Contract  Under  Which  Consumers 
Furnish  Line  and  Company  Assumes  Responsibility  for  Main- 
tenance— Unusual   Form  of  Rate  with  Low  Energy  Charges 

By  W.  J.  GREENE 

loica  Railway  &  Light  Company,  Cedar  Rapids,  Iowa 


A  NEW  form  of  rural  service  contract  that 
/\^  reaches  the  same  general  results  as  do  the 
/ — ^^  rules  in  several  states  where  the  farmer  is 
^L.  xm- required  to  advance  the  money  for  construc- 
tion purposes  and  deed  the  line  to  the  central-station 
company  is  being  put  into  use  on  the  properties  of  the 
Iowa  Railway  &  Light  Company,  with  headquarters  in 
Cedar  Rapids,  Iowa.  The  principal  features  of  the  con- 
tract are  as  follows : 

1.  The  farmer  constructs  the  line  in  accordance  with 
specifications  furnished  by  the  central-station  company. 
The  company  may  refuse  to  connect  if  the  line  in  its 
judgment  is  not  in  accord  with  the  specifications. 
Ownership  remains  with  the  farmer. 

2.  The  central-station  company  takes  charge  of  the 
maintenance  of  the  line  under  the  contract  and  bills 
the  consumers  for  the  expense.  In  making  the  rate  no 
depreciation  charge  is  included  as  it  is  expected  that 
maintenance  will  keep  the  line  at  a  point  .vhere  the  cost 
of  reconstruction  will  be  spread  over  a  long  enough 
period  to  avoid  excessive  charges  at  any  one  time. 


3.  The  rate  carries  a  service  and  capacity  charge 
which  varies  with  the  demand  and  transformer  capac- 
ities respectively  of  the  individual  consumers.  The 
energy  rates  consist  of  a  high  primary-base  rate  that 
is  designed  to  cover  the  capacity  charges  for  the  first 
kilowatt  of  load  and  an  unusually  low  excess-energy  rate. 
The  rate  is  designed  to  put  all  the  consumer  and  e.xcess 
demand  charges  in  a  monthly  fixed  charge  and  prevent 
the  attitude  of  mind  that  the  consumer  usually  takes 
with  the  minimum-charge  form  of  rate.  Under  the 
form  of  rate  used,  the  cost  of  energy  used  for  other 
pur-poses  than  lighting  comes  at  a  very  little  increased 
cost,  thus  encouraging  the  farmer  to  use  the  service 
he  has  already  paid  for  freely.  The  schedule  includes 
a  coal  clause  on  which  the  energy  rates  will  be  adjusted 
as  the  cost  of  coal  fluctuates. 

Following  is  the  contract  form  and  rate  used  for  the 
individual  consumers.  At  the  end  of  this  is  also  given 
the  rate  for  service  to  a  rural  corporation.  It  is  taken 
from  a  contract  which  is  similar  in  form  and  require- 
ments to  the  one  for  the  individual  consumer. 


INDIVIDUAL  RURAL  ELECTRIC  SERVICE   CONTRACT 


Memorandum  of  agreement  made  in 

muUipIe  this  day  of  ,  A.  D. 

192  ,  by  and  between  the  Iowa  Rail- 
way &  Light  Co.,  an  Iowa  corporation, 
hereinafter  called  the  "producer,"  and 
the  undersigned  individuals,  hereinafter 
called  the  "con.sumer.s": 

Witnesseth :  That  for  and  in  consider- 
ation of  the  agreements  of  the  parties 
hereto,  hereinafter  set  forth,  and  the 
performance  of  said  agreements,  it  is 
mutually  understood  and  agreed  by  and 
between  said  parties  as  follows: 

1.  The  consumers  shall  provide  a 

volt, phase,  cycle  rural  dis- 
tribution system  constructed  in  accord- 
ance with  specifications  furnished  by 
the  Board  of  Railroad  Commissioners 
of  the  State  of  Iowa  or  other  legally 
authorized  body,  or  in  the  event  specifi- 
cations have  not  been  provided  by  any 
such  legally  authorized  body,  in  accord- 
ance with  specifications  furnished  by 
the    producer.      Said    distribution    shall 

begin  at  and  end  at  the  meters  on 

the  consumers'  premises.  The  consum- 
ers shall  furnish  the  producer  with  an 
accurate  map  of  the  said  distribution 
system  and  all  extensions  made  thereto. 
Said  distribution  system  shall  be  known 


as  the  •  line.     If,  in  the  judgment 

of  the  producer,  the  construction  of  said 
distribution  system  is  not  in  accord- 
ance with  the  specifications,  the  pro- 
ducer may  refuse  to  make  connection 
with  said  distribution  system  until  the 
construction  complies  with  the  specifi- 
cations or  the  producer  has  been  or- 
dered to  make  connection  by  the  said 
Railroad  Commission  or  other  legally 
authorized   body. 

2.  The  producer  shall  maintain  and 
operate  the  said  rural  distribution  sys- 
tem, and  the  consumers  shall  pay  the 
producer  for  the  service  of  said  main- 
tenance and  operation  the  schedule  of 
charges  filed  in  the  office  of  the  man- 
ager of  the  division  in  which  the  con- 
sumers are  located.  The  charges  for 
said  maintenance  and  operation  shall 
be  apportioned  equally  among  the  con- 
sumers, unless  otherwise  authorized  by 
a  written  notice  signed  by  all  the  con- 
sumers. Each  consumer  shall  make 
payment  for  the  service  of  maintenance 
and  operation  within  ten  days  after 
rendition  of  a  bill  therefor. 

.3.  The  producer  shall,  except  during 
construction,  protect,  defend  and  in- 
demnify the  consumers  against  any  and 


all  claims  for  damages  growing  out  of 
the  maintenance,  operation  and  owner- 
ship of  said  distribution  system,  pro- 
vided the  consumers  give  by  telephone 
immediate  notice  of  all  accidents  to  the 
division  office  of  the  producer  followed 
by  personal  or  written  notice  with  full- 
est information  obtainable.  All  claims 
for  said  damages  shall  be  forwarded 
immediately  to  the  office  of  the  general 
manager  of  the  producer  at  Cedar 
Rapids,  Iowa.  The  consumers  shall  for- 
ward to  the  producer  every  summons  or 
other  process  served  upon  them  in  any 
suit,  however  groundless,  on  account  of 
any  claim.  The  consumers  shall,  except 
in  a  pecuniary  way,  render  to  the  pro- 
ducer all  reasonable  co-operntion  and 
assistance  in  the  protection  of  the  pro- 
ducer of  its  or  the  consumers'  inter- 
ests.   Each  consumer  shall  pay  for  said 

protection  the  sum  of  $ in  advance 

for  the  first  year  of  this  agreement 
and  annually  in  advance  therc>after  the 
suhi  necessary  for  said  protection. 

4.  The  producer  shall  u.se  due  dil- 
igence and  exert  every  reasonable  effort 
to  provide  uninterrupted  service,  but 
shall  not  be  liable  for  damages  result- 
ing from  interruptions  of  service. 
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5.  The  producer  shall  furnish  electric 
service,  and  the  consumer  shall  use  and 
pay  for  such  service  in  accordance  with 
the  terms  and  conditions  of  this  ai?ree- 
ment-  and  the  rules,  regulations  and 
charges  of  the  producer.  The  ruies, 
regulations  and  charges  effective  at  the 
date  of  this  contract  are  given  in  Ex- 
hibit A,  attached  hereto  and  made  a 
part  thereof. 

6.  The  undersigned  consumers  shall 
form  an  electric  farm  line  corporation 
or  association  upon  written  notice  from 
the  producer  whenever  there  arc  more 
than  ten  individuals  who  will  contract 
for  service  from  the  said  distribution 
system  or  any  extension  thereof.  This 
agreement  will  be  terminated  on  the 
date  the  agreement  between  the  pro- 
ducer and  such  electric  farm-line  cor- 
poration or  association  becomes  effec- 
tive. 

7.  The  failure  of  either  of  the  parties 
hereto  to  enforce  from  time  to  time 
the  strict  performance  of  any  of  the 
covenants  and  agreements  herein  con- 
tained, or  the  waiving  from  time  tc) 
time  of  a  default  on  the  part  of  either 
of  the  parties  hereto  shall  not  be  con- 
strued as  a  waiver  of  any  containing 
or  subsequent  default  or  defaults  nor 
impair  the  right  of  either  of  the  pai-ties 
hereto  subsequently  to  require  the  strict 
performance  of  each  and  every  cove- 
nant, agreement  and  undertaking  herein 
contained. 

8.  Ihe  consumers  shall  give  or  secure 
permission  for  the  producer  to  do  the 
necessary  pruning  of  trees  along  the 
right-of-way  of  the  rural  distribution 
system  and  to  do  other  things  essential 
to  the  efficient  and  safe  operation  of 
the  said  rural  distribution  system. 

9.  Each  consumer  shall  obligate  a 
grantee  or  lessee  of  the  premises  of  the 
consumer  to  become  a  party  of  this 
agreement  as  a  consumer. 

10.  Wherever  the  word  consumer  is 
used  in  this  agreement,  it  shall  mean 
each  signer  hereto  as  a  consumer  and 
such  others  as  may  become  consumers 
by  the  execution  of  a  proper  form  of 
rider  to  be  attached  hereto  or  by  a 
supplemental  agreement. 

11.  The  rules,  regulations  and  charges 
of  the  producer  affecting  the  consumers 
may  be  revised  by  mutual  consent  of 
both  parties.  In  the  event  that  either 
part  shall,  by  WTitten  notice,  request 
a  revision  of  said  rules,  regulations  and 
charges,  and  such  revision  shall  not 
have  been  effected  by  mutual  agreement 
within  sixty  days  after  the  date  of  said 
written  notice,  either  party  may  sub- 
mit the  matter  to  any  legally  author- 
ized body  as  provided  in  Article  12,  or 
in  the  absence  of  such  body,  either 
party  may  bring  an  action  in  equity 
in  aiiy  court  having  proper  jurisdiction. 

12.  The  foregoing  terms  and  condi- 
tions of  this  agreement  and  the  i-ules, 
regulations  and  charges  of  the  pro- 
ducer shall  be  subiect  to  revision  by  any 
legally  authorized  body  which  may  be 
given  jurisdiction  thereover  by  the 
State  of  Iowa. 

Individual  Service  Rate 

A  PRIMARY  BASE  RATE  of  10  cents  per 
kilowatt-hour  for  the  first  30  kilowatt- 
hours  used   per  month,  plus 

An  EXCESS  BASE  RATE  of  3  cents  per 
kilowatt-hour  for  all  electricity  used 
in  excess  of  the  first  30  kilowatt-hours 
used  per  month,  plus 

A  MONTHLY  SERVICE  CHARC.E  of  $1   per 

consumer,  plus  12  cents  for  each  tenth 
of  a  kilowatt  of  demand  in  excess  of 
1  kw.,  plus  the  amount  shown  below 
opposite  the   size  of  transformer  used 


by  the  consumer.  When  two  or  more 
consumers  use  a  transformer  in  com- 
mon the  said  amount  will  be  appor- 
tioned among  them  by  the  ratio  that 
the  demand  of  each  bears  to  the  sum 
of  the  demands. 


Size  of  Transformer 

Kva. 

Amount 

Kva. 

.Vmount 

1 

JO.  45 

7i    .    . 

.    $1.50 

1 ; 

60 

10 

.      1.90 

2 

.75 

15 

2  50 

i 

,90 

20 

3   10 

1    10 

25   

3.75 

The  primary  and  excess  base  rates  will 
be  increased  or  decreased  beginning 
with  January  1  and  July  1  of  each 
year  for  the  next  six  months'  period 
at  the  rate  of  1  mill  per  kilowatt- 
hour  for  each  30  cents  or  major  portion 
thereof  variation  above  or  below  $5.50 
per  ton  for  the  cost  of  coal  burned 
in  the  previous  six  months'  period. 
The  cost  of  coal  burned  to  include  all 
the  costs  that  are  chargeable  to  the 
accounts  of  fuel,  boiler-room  labor  and 

water    for    power    at    the    power 

plant. 

The  demand  of  a  consumer  will  be 
determined  by  the  manufacturer's  rat- 
ing of  the  consumer's  largest  electric- 
ity-consuming device  or  by  measure- 
ment at  the  option  of  the  company. 
Minimum  demand,  1  kw.  (Note:  One 
motor  horsepower  will  be  taken  as  the 
equivalent  of  one  kilowatt.) 

No  consumer  shall  install,  without 
notifying  the  producer,  any  device  that 
has  a  larger  kilowatt  rating  than  that 
indicated  opposite  his  name  in  the  fol- 
lowing  table: 

[A  form  is  provided  here  for  the 
listing  of  consumers  contracting  for 
service. — EDITOR.] 

Rules  and  Regulations 

1.  Metering  Equipment. — The  pro- 
ducer will  furnish,  install  and  main- 
tain the  metering  equipment,  but  the 
consumer  shall  provide  a  suitable  place 
for  such  equipment  in  accordance  with 
the  specifications  of  the  producer. 

2.  Installation  and  Maintenance. — 
.\11  wiring,  equipment  and  apparatus 
must  be  installed  and  maintained  in 
accordance  with  the  legally  authorized 
code. 

3.  Protection  of  Sei-vice. — Consum- 
ers shall  not  use  the  producer's  ser- 
vice for  operating  wireless  equipment 
or  other  equipment  that  will  affect  the 
service  of  the  producer,  without  com- 
plying with  the  producer's  rules  gov- 
erning such  equipment. 

4.  Testing  and  Removal  of  Meters. 
— Consumers  shall  allow  the  producer's 
agents  to  enter  the  consumer's  premises 
at  reasonable  times  to  read,  test  or 
remove  the  meters. 

5.  Meter  Loop. — Consumers  shall 
furnish  and  install  the  meter  loop  and 
cutout  in  accordance  with  the  specifi- 
cations of  the  producer. 

6.  Charges  for  Installation  and  Re- 
moval of  Meters. — The  first  installa- 
tion of  a  meter  for  a  consumer  is 
covered  in  the  service  charge,  hut  a 
charge  of  $1.50  will  be  made  for  each 
subsequent  installation  for  the  same 
consumer. 

7.  Correcting  Meter  Errors.  —  In 
case  a  meter  is  found  to  be  incorrect 
by  more  than  2  per  cent  plus  or  minus, 
the  consumption  for  the  two  billing 
months  preceding  the  test  shall  be  ad- 
justed to  conform  to  the  correct  amount 
based   on   said   test. 


r^.  Stopped  Meters. — Should  a  meter 
fail  to  register  during  all  or  part  of  a 
month,  the  bill  for  the  month  shall  be 
calculated  equitably  from  the  previous 
or  succeeding  month  or  from  known 
load  and  hours  of  consumption. 

9.  Reading  Meters. — The  producer 
will  read  meters  on  or  about  the  same 
day  each  calendar  month,  except  in 
cases  where  it  elects  to  furnish  the 
consumer  with  stamped  and  addressed 
meter  cards,  in  which  case  the  con- 
sumer shall  mark  the  position  of  the  ' 
meter  dial  hands  as  they  exist  at  such 
times  as  the  producer  may  request  and 
mail  the  card  promptly  to  the  producer. 

10.  hendition  of  Bills.  —  The  pro- 
ducer will  render  a  bill  or  bills  to  the 
consumer  for  electricity  and  such  other 
services  as  may  be  due  the  producer 
on  or  about  the  same  day  of  each 
calendar  month.  Rendition  of  a  bill 
shall  be  the  mailing  or  delivery  of  the 
bills  to  the  address  designated  by  the 
consumer. 

11.  \on-Payment  of  Bills. — In  the 
event  that  a  consumer  has  not  paid 
all  of  the  money  due  the  producer  for 
electric  service  within  ten  days  after 
rendition  of  a  bill  or  bills,  the  amount 
due  shall  be  increased  by  10  per  cent. 
If  said  bill  or  bills  plus  the  10  per  cent 
increase  is  not  paid  within  twenty  days 
after  rendition,  the  producer  reserves 
the  right  to  discontinue  service  until 
all  amounts  in  arrears  are  paid  in  full. 

12.  Contnuity  of  Service. — The  pro- 
ducer will  use  due  diligence  to  furnish 
continuous  and  uninterrupted  service, 
but  the  producer  shall  not  be  liable  for 
damages  caused  by  any  interruptions 
of  service. 

13.  Applications  and  Contracts. — 
Those  desiring  service  of  the  producer 
will  be  expected  to  sign  a  written 
application  where  open  rate  tariffs 
apply  and  a  contract  for  all  other 
classes  of   service. 

14.  Deposits. — Any  consumer  may 
be  required  to  deposit  S5  or  more  with 
the  producer.  Interest  will  be  allowed 
on  such  deposits  at  the  rate  of  7  per 
cent    per    annum. 

Corporation  Rural  Electric 
Service  Rate 

The  following  rate  schedule  is  used 
for  service  to  rural  corporations  with 
a  similar  form  of  contract; 

An  ENERGY'  base  RATE  of  2.5  cents 
for  all  electricity  used  per  month,  plus 

A    MONTHLY'    DEMAND   CHARGP.   of    $5    per 

kilovolt-ampere  of  demand.  plus  A 
MONTHLY  SERVICE  CHARGE  of  S . 

The  energy  base  rates  will  be  in- 
creased or  decreased  beginning  with 
Jan.  1  and  July  1  of  each  year  for 
the  next  six  months'  period  at  the 
rate  of  1  mill  per  kilowatt-hour  for 
each  30  cents  or  major  portion  thereof 
variation  above  or  below  §5.50  per  ton 
for  the  cost  of  coal  burned  in  the 
previous  six  months  period.  The  cost 
of  coal  burned  to  include  all  the  costs 
that  are  chargeable  to  the  accounts  of 
fuel,  boiler-room  labor  and  water  for 
power  at  the  power  plant. 

The  monthly  demand  shall  l>e  the 
highest  average  number  of  kilovolt- 
amperes  recorded  in  a  fifteen-minute 
period  during  the  month,  unless  said 
monthly  demand  is  less  than  75  per 
cent  of  the  highest  monthly  demand 
established  during  the  preceding  twelve 
months,  in  which  event  the  monthly 
demand  shall  he  75  per  cent  of  such 
preceding  highest  monthly  demand. 
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Appeal  for  Reason  in  Utility  Regulation 

An  Encouraging  Message  for  Public  Service  Companies 
from  the  Recent  Annual  Convention  of  the  National 
Association    of    Railway    and    Utility   Commissioners 

By  JAMES  A.  PERRY 

Member  of  the  Railroad  Cominission  of  Georgia  and  President  of  the  Association 


FOR  many  years  there  has  been  a  nation-wide 
agitation  looking  to  the  abolition  of  the  rights 
of  the  different  states  to  regulate  railroads  in 
any  manner.  The  climax  of  this  agitation 
came  with  the  transportation  act  of  1920,  as  construed 
by  the  Interstate  Commerce  Commission.  The  construc- 
tion of  this  act  by  the  Interstate  Commerce  Commission 
outlaws  state  regulation  and  strikes  at  the  very  funda- 
mentals of  our  system  of  government. 

I  have  not  the  slightest  doubt  that  one  of  the  chief 
financial  troubles  of  the  carriers  of  the  country  today  is 
the  fact  that  rates,  both  freight  and  passenger,  are  so 
high  as  to  result  in  an  aggregate  loss  rather  than  a  gain 
as  contemplated.  High  freight  rates,  especially  in  cases 
of  short  hauls,  have  done  more  for  the  growth  of  motor 
transportation  of  freight  than  has  all  the  progress  of 
motor  transportation  itself,  which  necessarily  results  in 
a  loss  to  the  railroads.     .     .     . 

If  the  construction  of  the  transportation  act  of  1920 
by  the  Interstate  Commerce  Commission  is  to  remain 
the  law  of  the  land,  a  most  hurtful  blow  has  been  given 
our  dual  system  of  government — a  form  of  government 
that  has  stood  the  test  of  time,  and  chiefly  because  its 
form  provides  for  representation  of  the  people,  for  the 
people  and  by  the  people.  The  provision  that  it  is  by  the 
people  is,  so  far  as  concerns  the  regulation  of  our  com- 
merce, partially  defeated  and  the  right  of  local  self- 
government  is  destroyed  in  the  present  construction  of 
the  transportation  act.     .     .     . 

It  has  always  been  with  the  individual  states  that  we 
have  gone  forward  in  the  first  efforts  of  any  new  idea 
pertaining  to  our  commerce.  If  proved  good  in  one 
state,  other  states  can  take  it  up,  and  finally  it  becomes 
national  in  its  scope.  Far  better  that  one  state  try  it, 
should  it  be  unwise,  than  for  our  entire  countr>'  to  be 
subject  to  an  expensive  experiment.  State  regulation 
of  rates  meets  the  demands  of  local  ti-affic  conditions, 
where  an  intimate  knowledge  can  be  quickly  applied, 
whereas  at  one  common  center  the  truth  in  most  cases 
will  never  be  known.  Remove,  if  you  will,  the  state 
lines  and  you  still  have  the  problem  of  reasonable  local 
rates,  and  to  be  fixed  by  one  central  body  that  can  never 
have  more  than  a  smattering  idea  of  the  real  local  con- 
ditions.    .     .     . 

Rates  that  are  higher  than  the  traffic  will  bear  stop 
the  movement.  All  over  the  country,  for  comparatively 
short  hauls,  essential  commodities  are  costing  less  than 
the  freight  to  move  them  to  market,  with  the  result 
that  in  many  intrastate  movements  motor  power  is 
hauling  a  good  percentage  of  short-haul  freight.  .  .  . 
Railroad  property  is  as  much  the  property  of  stock- 
holders who  i)ut  their  money  into  it  as  your  home  and 
my  home  is  property  of  ours.  And  when  it  is  dealt  with 
by  any  consideration  other  than  that  obtaining  when  the 
right.s  of  private  property  are  being  considered,  a 
wrong  is  done,  first,  to  the  man  who  has  invested  his 


money  in  the  particular  railroad;  second,  to  the  public, 
who,  in  the  end,  cannot  hope  to  have  the  service,  regard- 
less of  rates,  if  in  the  meantime  the  pi'operty  has  been 
destroyed  by  prohibitive  operating  costs  and  unre- 
munerative  rates. 

There  has  been  too  much  misunderstanding  between 
the  public  and  the  railroads  in  this  country.  I  am  not 
unmindful  that  railroads  here  and  there  throughout  the 
country  have  been  guilty  of  the  foolishness  of  seeking 
and  receiving  unnecessary  benefits  from  legislatures 
now  and  then — only  to  serve  their  purpose  for  a  while, 
with  the  result  that  an  outraged  people  rise  up  to  cor- 
rect the  wrong  and,  as  is  often  the  case,  go  so  far  as  to 
do  a  real  injustice  to  the  railroad  that  ends  with  a  loss 
to  the  public  and  the  railroad  alike.  The  railroads  of 
this  country  can  no  more  carry  on  their  business  in  this 
country  without  the  co-operation  of  the  people  they 
serve  than  they  can  get  along  without  equipment,  and 
this  business  of  seclusion  by  centralization  of  all  regu- 
lation of  service  and  rates  at  Washington  is  going 
to  prove  the  greatest  hurt  to  the  railroads  and 
the  commerce  of  this  country  that  either  has  ever 
experienced.     .     .     . 

Mistake  in  Holding  to  Low  Rates 

The  question  of  rates  for  utility  properties  has  been 
one  of  nation-wide  concern  for  several  months.  Dating 
from  some  two  years  ago,  there  is  no  question  to  my 
mind  that  any  regulatory  commissions  throughout  the 
country  made  the  common  mistake  of  holding  light  and 
power,  gas  and  street  railway  companies  to  rates  that 
were  too  low,  hoping  that  the  immediate  future  would 
amply  justify  the  rates  prescribed.  This  hoped-for 
condition  was  not  realized.  The  experience  was  just 
the  opposite  of  what  we  had  expected  to  see.  The  raw 
materials  going  into  the  manufacture  of  the  products 
sold  steadily  increased  in  price.  Finally,  when  business 
generally  became  depressed,  public  utilities  had  been 
required  to  do  business  on  such  small  returns  that  they 
were  not  in  a  position  to  withstand,  even  for  a  short 
while,  an  increase  in  actual  losses  already  sustained. 

The  public  at  once  took  the  position  that  public  utili- 
ties should  not  expect  normal  returns,  but  should  endure 
with  other  business  enterprises  slight  or  no  returns  at 
all  and,  if  need  be,  increased  losses. 

The  law  by  which  regulatory  commissions  are  gov- 
erned required  them  to  prescribe  just  and  reasonable 
rates,  and  the  courts  throughout  the  country  have 
declared  that  a  just  and  reasonable  rate  is  one  that  with 
competent  management  will  afford  the  utility  a  reason- 
able return  upon  the  fair  value  of  its  property  being 
used  in  the  public  service.  Just  compensation  for  the 
use  of  private  property  by  the  public  is  a  constitutional 
right  which  cannot  be  denied.  It  is  the  fair  value  of 
the  physical  property  devoted  to  the  service  that  must 
control,  and  it  does  not  matter  whether  it  came  as  a 
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gift  from  earnings  of  years  past,  actual  investment  or 
otherwise.     .     .     . 

The  public  is  interested  in  the  utility  having  such 
rates  as  will  insure  a  reasonable  return  upon  the  fair 
value  of  its  property,  thus  guaranteeing  not  only  an 
unimpaired  service,  but  such  development  from  time  to 
time  as  will  always  be  sufficient  to  meet  the  require- 
ments of  constantly  increasing  demands  for  service. 

At  the  present  time,  in  many  instances,  a  utility  files 
an  application  with  the  regulatory  board  of  the  state 
in  which  it  operates.  This  done,  a  copy  of  such  applica- 
tion is  served  on  the  municipality  affected  by  the  change 
proposed.  It  makes  no  difference  what  the  relief  asked 
for  may  be,  the  mayor  and  council  meet  and  promptly 
vote  to  instruct  the  city  attorney  to  oppose  the  granting 
of  the  relief  sought.  No  investigation  is  made  as  to  the 
justice  of  the  relief  petitioned  for,  the  city  attorney  is 
directed  to  oppose  it,  not  to  investigate  and  a.scertain 
the  truth,  as  information  for  the  mayor  and  council, 
before  action  is  taken  one  way  or  the  other. 

Regulated  Monopolies  on  Trial 

We  seldom  hear  of  a  municipality  under  such  circum- 
stances making  an  investigation  and  ascertaining  if 
there  is  any  merit  in  the  claim  of  the  utility  company. 
Seldom  investigations  are  made,  little  information  is 
had,  and  seemingly  none  is  desired. 

This,  of  course,  is  an  unfortunate  situation.  In  the 
end  it  will  be  overcome,  but  not  without  loss  to  the 
utility  and  the  public  while  such  a  condition  prevails. 
Competitive  business  had  its  day  and  failure.  Regu- 
lated monopolies  are  now  on  trial.  The  public  is  still 
paying  100  per  cent  more  for  some  merchandise  than  the 
same  article  sold  for  four  or  five  years  ago.  but  the 
thought  of  paying  50  per  cent  increase  in  utility  rates 
as  compared  with  prices  for  such  service  three  and  four 
years  ago  meets  with  scant  sympathy.     .     .     . 

The  public  is  vitally  concerned  in  the  e.xpansion  of 
utilities  because  a  city  can  never  grow  faster  or  extend 
further  than  her  utilities  reach.  The  utilities  of  a  com- 
munity are  the  greatest  developers  any  city  ever  had. 
No  city  can  build  beyond  the  lines  of  her  street  rail- 
roads, and  this  is  true  to  a  degree  in  comparison  with 
the  area  covered  by  gas  mains. 

Will  Capital  be  Forthcoming? 

Few  sections  of  this  countiy  can  finance  utility 
development  of  any  kind  from  local  capital.  The 
financial  necessities  of  development,  therefore,  carry  us 
to  foreign  fields  for  money.  Is  there  a  man  anywhere, 
regardless  of  his  business  interest,  with  surplus  money 
for  utility  investments,  who  is  going  to  .send  his  money 
into  communities  where  there  exists  a  citizenry  hostile 
to  foreign  capital  for  such  investment?  Even  worse, 
will  such  a  man  send  his  money  into  a  state  for  such 
investments  where  the  state  regulatory  board  refuses 
rates  that  will  earn  even  less  than  the  lawfully  pre- 
scribed rate  of  interest  as  a  return  for  utility  service? 
Will  such  money  find  its  way  into  a  state  where  condem- 
nation of  such  property  is  the  talk  of  the  day? 

The  public  should  see  to  it  that  such  conditions  do 
not  exist.  It  has  an  interest  greater  than  the  selfish 
interest  of  the  few  who  would  stop  the  utility  develop- 
ment of  everj'  community  while  their  political  ambitions 
are  satisfied  or  a  personal  grouch  is  assuaged.  It  is  a 
sad  picture  to  see  a  community  of  inflamed  citizens 
following  the  leadership  of  one  man,  or  even  several 
men,  in  an  effort  to  handicap  or  destroy  a  local  utility, 


all  because  of  selfishness  on  the  part  of  the  few  self- 
appointed  leaders.  This  kind  of  thing  has  got  to  stop 
in  this  country,  otherwise  the  public  will  pay  the  high 
price  of  stagnation  in  such  growth,  with  a  breaking 
down  of  the  service  now  rendered. 

What  the  people  desire  most  is  efficient  ser\'ice,  so 
long  as  it  is  furnished  at  a  reasonable  price.  This  they 
are  willing  to  pay.  They  have  a  right  to  expect  both 
efficient  service  and  reasonable  rates  at  the  hands  of 
regulatory  commissions.  Is  it  not  high  time  that  the 
public  and  utility  companies  throughout  the  country 
were  coming  to  a  better  understanding?     .     .     . 

The  public  is  concerned  in  seeing  that  light  and 
power  companies,  both  steam  and  hydro-electric,  are 
built  in  such  large  units  and  so  connected  as  to  cover 
a  radius  sufficient  to  overcome  the  interruptions  in 
service  resulting  from  high  and  low  water,  storms, 
breakdowns  and  other  causes,  all  of  which  come  at 
intervals  and  in  spots ;  and  by  a  proper  arrangement  for 
exchange  of  output  between  such  large  companies  inter- 
ruptions in  service  longer  than  the  time  consumed  in 
throwing  in  a  switch  would  never  be  heard  of.     .     .     . 

The  time  has  come  when  the  public  must  have  a 
broader  vision  in  handling  these  questions  if  we  are  to 
keep  pace  with  our  opportunities  for  growth  and  develop- 
ment. We  have  got  to  get  away  from  a  local  considera- 
tion of  services  of  this  kind.  Far  better  for  us  that  the 
lights  we  use  in  our  homes  and  the  power  we  use  in  our 
local  enterprises  be  derived  from  power  even  hundreds 
of  miles  away  from  us,  with  such  an  interrelation  of 
service  as  has  just  been  mentioned,  if  by  such  an 
arrangement  we  have  an  added  guarantee  of  continuous 
service. 

Seclirity  Holders  Must  Increase  in  Number 

I  cannot  believe  the  public  will  stand  for  a  reaction- 
ary program  that  will  certainly  carrj'  us  back  to  crude 
methods,  with  less  service  and  at  higher  rates.  We  may 
halt,  temporarily,  here  and  there  over  the  country,  but 
in  the  end  electric  power  supply,  as  well  as  other  utility 
services,  is  going  to  be  carried  on  in  a  wholesale 
manner.  Any  other  method  is  squarely  in  the  teeth  of 
the  very  fiber  of  our  people  and  form  of  government. 
There  are  1,450,000  citizens  of  our  country  who  have 
invested  in  the  securities  of  the  electric  light  and  power 
companies  of  America.  This  number  should  be 
increased  many  times.  Indeed,  such  a  new  class  of 
investors  may  in  the  end  become  the  only  solution  of  the 
problem  of  financing  the  present  needs  of  our  utility 
companies — saying  nothing  of  the  future — if  such  com- 
panies are  to  keep  pace  in  development  and  expansion 
as  the  public  needs  require.  Either  the  public  will  have 
to  assume  and  practice  a  more  friendly  attitude  toward 
capital  belonging  to  the  other  fellow  or  the  public  will 
have  to  put  up  the  cash,  and  from  a  class  who  have 
heretofore  studiously  avoided  such  investments. 

This  brings  us  face  to  face  with  the  issue  confronting 
the  public  utilities  of  the  nation  today.  They  have  not 
the  financial  strength  of  expansion,  and  in  many  cases 
this  came  to  be  so  from  the  fact  that  they  have  been 
required  by  regulatory  boards  to  operate  on  rates  that 
were  too  low.  This  issue  should  be  presented  to  the 
public  that  it  may  decide  for  itself  the  manner  in  which 
such  financing  hereafter  shall  be  done.  If  private 
citizens  refuse  to  furnish  the  money,  then  the  public 
must  inform  the  other  fellow  that  efforts  at  condemna- 
tion or  confiscation  of  his  property  will  not  be  tolerated. 
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Cost  of  Improved  Street  Lighting  Not  the 

Deciding  Factor 

Civic  Pride  of  Stamford,  Conn.,  and  Belief  that  Traffic  Accidents 
Would  Be  Decreased  by  Better  Illumination  Were  Factors  in 
Increasing   Yearly   Lighting  Expense  More  Than  50  per  Cent 

By  W.  D.  JENNINGS 


IF  CITY  officials  are  not  interested  in  improving 
their  street  lighting  because  of  cnic  pride,  they 
will  at  least  be  interested  because  of  the  definite 
bearing  that  proper  illumination  has  on  traffic  ac- 
cidents. When  the  subject  of  improved  lighting  is  prop- 
erly placed  before  the  various  business  organizations 
there  will  seldom  be  any  protest  against  the  additional 
expense.  This  was  found  to  be  true  at  Stamford,  Conn., 
where  one  of  the  best  and  most  artistic  ornamental 
street-lighting  systems  in  the  East  has  recently  been 
placed  in  operation.  The  Stamford  Gas  &  Electric 
Company  assumed  the  entire  cost  of  the  equipment  and 
installation,  but  the  new  street-lighting  contract  will 
cost  the  city  $47,575,  as  against  the  previous  expendi- 
ture of  $.30,680  yearly.  Although  the  use  of  luminous- 
arc  lamps  for  ornamental  street  lighting  is  well  estab- 
lished and  they  continue  to  hold  the  field  where  high 
intensities  and  low  maintenance  costs  are  chiefly  con- 
sidered, there  are  several  interesting  features  regarding 
the  Stamford  installation  which  merit  recording. 

The  previous  lighting  equipment  was  in  no  sense 
obsolete,  showing  lighting  intensities  of  0.27  foot-candle 
on  the  principal  business  street.  In  the  business  and  in 
part  of  the  residential  section  134  direct-current  6.6.- 
amp.  series  pendent  luminous-arc  lamps  of  the  Boston 
type  were  installed,  equipped  with  opal  globes  and 
mounted  two  on  a  pole  in  the  business  section  and  singly 
in  the  secondary  business  district.  The  lamps  were  on 
one  side  of  the  street  only.  The  price  paid  per  lamp 
per  year  was  $90  for  overhead  construction,  $120  for 


underground,  for  4,000  lighting  hours.  Eighty  of  these 
pendent-type  lamps  will  be  retained  in  service  in  the 
outskirts  of  the  new  lighting  zone. 

The  new  equipment  consists  of  150  direct-current  6.6- 
amp.  series  ornamental  luminous-arc  lamps,  equipped 
with  eight-panel  alabaster  globes  of  pleasing  design. 
The  lamps  are  mounted  on  the  top  of  ornamental  posts 
with  a  mounting  of  14  ft.  6  in.  (4.35  m.)  to  the  light 
source. 

The  standards  are  erected  approximately  100  ft. 
(30  m.)  apart  on  each  side  of  the  street  in  a  staggered 
arrangement.  The  lamps  are  operated  from  two  cir- 
cuits, so  that  those  on  alternate  sides  of  the  street  can 
be  extinguished  after  midnight,  with  the  exception  of 
lamps  adjacent  to  the  Town  Hall,  which  burn  all  night. 
Each  lamp  has  a  series  absolute  plug  cut-out  installed  in 
the  base  of  the  ornamental  pole.  When  the  plug  is  re- 
moved all  connection  between  lamp  and  line  is  abso- 
lutely broken. 

For  convenience  in  trimming,  a  750-lb.  (340-kg.) 
electric  truck  was  converted  into  a  tower  wagon.  This 
has  been  found  almost  indispensable  when  changing  arc 
lamps  or  cleaning  the  globes,  and  in  addition  it  is  used 
for  renewing  burned-out  series  incandescent  lamps. 

The  new  system  employs  the  latest  improvements  in 
design  of  arc  lamps  for  street-lighting  service.  In 
principle  these  lamps  are  the  same  as  the  older  forms 
of  pendent  and  ornamental  luminous-arc  lamps,  although 
a  number  of  detail  changes  have  been  made  in  order  to 
provide  better  electrical  insulation  and  make  the  lamp 
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easier  to  maintain  and  also  more  reliable  in  service. 
The  electrodes  used  in  these  lamps  are,  of  course,  the 
vital  feature  around  which  the  lamp  has  been  developed. 
The  upper  electrode,  which  operates  as  positive,  is  a 
solid  red  of  copper  and  is  relatively  non-consuming — 
8,000  hours  to  10,000  hours'  life  being  obtained  from  a 
single  electrode.  The  lower,  or  negative,  electrode  is 
composed  of  metallic  oxides  packed  into  an  iron  tube  and 
in  the.^e  lamps  burns  for  about  125  hours.  The  principal 
ingredients  of  the  electrodes  are  natural  oxide  of  iron, 
titanium  and  chromium.  The  purest  of  ores  are  used, 
and  the  greatest  care  is  exercised  in  purifying  and 
grinding  them. 

The  calculated  illumination  value  on  the  street  sur- 
face along  the  center  line  of  a  street  is  an  average  of 
0.350  foot-candles.  On  referring  to  the  night  view  the 
even  distribution  and  absence  of  shadows  will  be  ob- 
served. 

Affords  Better  Vision 

In  addition  to  the  genei-al  pleasing  effect  produced  by 
the  soft  whiteness  of  the  light  from  the  luminous  arc. 
it  also  seems  to  afford  better  vision  along  the  street 
than  the  yellow  tones  of  light.  Particularly  is  this 
noticeable  as  contrasted  with  the  ordinary  yellowish 
light  in  store  windows.  Instead  of  reducing  the  ap- 
parent brilliancy  of  the  window,  the  difference  in  color 
serves  to  introduce  a  contrast  that  accentuates  both  the 
street  illumination  and  the  window  display. 

The  luminous-arc  lamps  are  operated  from  series 
mercury-arc  rectifiers,  but  to  insure  continuity  of  oper- 
ation the  duplicate  double-tube  rectifier 
was  specified.  This  outfit  consists  of  a 
seventy-five-light  rectifier,  two  tubes  in 
series,  of  standard  construction,  but  with 
a  special  tube  tank.  The  tank  is  so  modi- 
fied that  each  tube  has  a  duplicate  tube  on 
a  separate  holder  connected  in  multiple 
with  it.  Glass  inserts  in  the  tube-tank 
lids  enable  the  operation  to  be  observed 
without  raising  the  lids.  A  guiding  ar- 
rangement facilitates  inserting  the  tube- 
holder  pin  into  the  shaking  mechanism.  drl 
The  advantage  of  this  design  lies  in  the 
fact  that  operation  is  not  suspended  when  a  tube  fails, 
as  the  tube  in  multiple  will  carry  the  load  while  replace- 
ment is  being  made.  The  price  per  lamp  per  year  is 
$120  for  about  3,000  lighting  hours.  The  contract  covers 
ten  years  from  date  of  installation. 

In  addition  to  the  ornamental  lighting,  the  series  in- 
candescent .system  was  improved  by  replacing  about  931 
60-cp.  6.6-amp.  "Mazda  B"  series  lamps,  furnished  at 
$20  per  lamp  per  year  for  4,000  lighting  hours,  with 
960  100-cp.,  6.6-amp.  "Mazda  C"  series  lamps,  at  $25 
per  lamp  per  year  underground  for  4,000  lighting  hours. 

Not  the  lea.st  important  part  of  any  ornamental  sys- 
tem is  the  manner  of  supplying  the  ene-gy,  which  in 
most  cases  is  through  underground  circuits.  Becau.se 
of  the  use  of  band-steel  armored  cables  it  was  unneces- 
sary to  tear  up  the  streets.  Without  the  slightest  an- 
noyance or  inconvenience  to  traffic,  there  was  placed 
underground  9,000  ft.  (2,740  m.)  of  No.  6  stranded 
and  8.000  ft.  (2,4.30  m.)  of  No.  6  two-conductor  var- 
nished-cambric, lead-covered,  band-steel-armored  cable. 
For  connecting  the  old  underground  cables  with  the  new 
ones  single-conductor  and  duplex-conductor  varnished- 
cambric,  lead-covered  cable  was  used. 

The  armored  cable  was  laid  close  to  the  street  side  of 


the  curb,  and  the  trench  was  prepared  by  the  use  of  a 
specially  designed  gasoline-engine  compressor,  mounted 
on  a  truck  body  for  portability.  The  compressor  was  of 
sufficient  capacity  to  operate  six  "guns."  After  the  de- 
sired length  of  trench  was  opened,  the  cable  was  laid  in, 
covered  with  wooden  strips,  and  concrete  which  was 
prepared  by  a  power-driven  mixer  was  poured  flush  with 
the  street  surface,  which  is  of  vitrified  brick. 

The  luminous-arc  lamps,  cut-outs,  cables  and  mer- 
cury-arc rectifier  equipment  were  furnished  by  the 
General  Electric  Company,  Schenectady,  N.  Y. ;  the  or- 
namental poles  by  the  Union  Metal  Manufacturing  Com- 
pany, Canton,  Ohio,  and  the  installation  work  was  done 
by  the  Central  Station  Equipment  Company,  New  York. 


Portable  Device  for  Testing  Watt-Hour 
dieters  Without  Stop  Watches 

A  PORTABLE  test  meter  for  checking  the  accuracy 
of  a  service-type  watt-hour  meter  has  been  de- 
veloped by  the  Sangamo  Electric  Company  which 
requires  no  indicating  instruments  or  stop  watches  and 
automatically  compensates  for  variations  in  load  and 
voltage.  The  moving  system  of  this  meter  is  essentially 
the  same  as  that  used  in  the  standard  Sangamo  "tjije 
H"  meter  except  for 
modification  of  the 
current  and  poten- 
tial windings  which 
are  necessarv  to  ob- 


.M  CONTROLLER  AND  EXTERIOR  OF   PORTABLE  TEST  SET 

tain  the  various  ranges  of  the  standard.  The  meter 
is  designed  for  various  ratings,  the  changes  being 
effected  by  rotation  of  a  drum  controller  operated  by 
a  dial  switch  on  the  cover. 

Contran,-  to  the  usual  practice,  the  current  for  heavy 
loads  is  carried  by  multiple-leaf  brushes  bearing  down 
on  two  sides  of  a  flat  disk  with  considerable  pressure. 
This  arrangement  pz-ovides  a  greater  contact  area, 
which,  with  the  pressure  exerted,  minimizes  the  contact 
resistance  and  possibility  of  heating.  For  the  lower 
capacities  the  usual  leaf  brush  is  utilized. 

The  standard  meter  is  arranged  for  110-volt  and  220- 
volt  operation,  the  changes  from  one  voltage  to  another 
being  accomplished  by  means  of  a  rotating  switch. 
When  additional  voltage  ranges  are  required,  multi- 
pliers are  used. 

The  register  is  of  the  three-pointer  type.  The  larger 
circle  represents  a  single  revolution  of  the  disk  and  is 
divided  into  hundredths.  The  two  smaller  pointers 
make  one  revolution  for  each  ten  and  each  hundred 
revo'utions  of  the  disk  respectively.  A  resetting  device 
is  provided  consisting  of  a  small  button  on  the  top  of 
the  case  so  aranged  that  upon  applying  a  slight  pressure 
the  hands  are  immediately  returned  to  zero. 
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Practical  Method  for  Calculating  Operating 
Characteristics  of  Magnet  Coils 

An  Analysis  of  the  Fundamental  Considerations  in  Estimating  the  Current-Time  Relations  in 

Magnet  Coils  and  the  Distribution  of  Energy  in  the  Electric  and  Magnetic  Circuits, 

with  Examples  Showing  the  Applications  of  the  Method 

n.v  CHARLES  R.  UNDERBILL 

Consulting  Electrical  Engineer 


THE  object  of  this  article  is  to  provide  a 
method  for  quickly  estimating  the  current- 
time  relations  in  an  electric  circuit  containing 
only  resistance  and  inductance,  as  well  as  the 
distribution  of  energy  in  the  electric  and  magnetic 
circuits.  Examples  are  given  to  show  the  applications 
of  the  method.  Then  follows  the  mathematical  demon- 
sti-ation  of  the  principles  involved.  The  accompanying 
tables  are  unnecessarily  accurate  for  ordinary  calcula- 
tions, but  their  accuracy  will  be  appreciated  in  special 
cases. 

At  the  instant  the  terminals  of  an  electromagnet,  or 
the  primary  of  an  induction  coil,  are  connected  to  the 
■terminals  of  a  storage  battery,  for  instance,  so  that  the 
emf.,  E,  of  the  battery,  impressed  upon  the  coil  tends 
to  cause  a  current  of  instantaneous  strength,  i,  to  flow 
in  the  turns  of  wire  in  the  coil,  the  current  strength 
tends  to  increase  at  a  time-rate 

di/dt  =  E/L  amp.  per  second,  (1) 

wherein  L  is  the  inductance,  in  henries,  when  the  cur- 
rent strength,  i,  approximates  zero.  But  after  a  com- 
paratively small  time  interval  the  current  strength  will 
approximate  a  maximum,  I,  as  limited  by  the  resistance, 
A',  of  the  coil,  and  then  the  time-rate  of  change  in  the 
current  strength  approximates  zero.  During  the  time 
interval  while  i  is  changing  from  0  to  /  the  electrical 
energj'  abstracted  from  the  battery  and  applied  to  the 
coil  is  converted  into 

a.  —  magnetic  energy;   stored   in  the   magnetic  circuit. 
b  —  thermal  energy ;  distributed  heat. 
c  —  potential  electrical  energy;  stored  in  the  dielectric 
or  insulation  between  the  turns  of  wire  in  the  coil. 

If  no  relative  motion  occurs  between  any  of  the  parts 
of  the  electromagnet,  no  mechanical  work  will  be  done, 
and  this  is  the  condition  assumed  in  this  article.  The 
pei'meability  of  the  magnetic  material  in  the  electro- 
magnet changes  as  the  current  strength  increases  from 
0  to  I,  thus  causing  the  inductance  (and  the  permeance) 
of  the  electromagnet  to  vary.  Heat  is  developed  in  the 
wire  of  the  coil,  owing  to  the  phenomenon  of  resistance ; 
in  the  magnetic  circuit  of  the  electromagnet,  owing  to 
magnetic  hysteresis,  and  in  all  metal  parts  interlinked 
with  the  magnetic  field,  owing  to  eddy  currents. 

In  consequence  of  the  distribution  of  the  energy  in 
the  electromagnet,  originally  obtained  from  the  battery, 
the  familiar  equation 


amp. 


(2) 


does  not  correctly  express  the  relations  between  the 
instantaneous  current  strength,  ;,  and  any  time  interval, 
t,  because  the  inductance,  L,  is  variable  and  the  effects 
due  to  hysteresis,  eddy  currents  and  the  distributed 


capacitance  of  the  coil  are  not  considered  in  the  equa- 
tion. However,  equation  (2)  holds  approximately  in 
cases  where  the  inductance  is  fairly  constant,  as  in  elec- 
tromagnets designed  to  pull  light  loads  with  relatively 
weak  magnetizing  forces  and  to  start  their  loads  moving 
after  the  lapse  of  a  brief  time  inten'al  from  the  instant 
the  electric  circuit  is  closed. 

Tables  I  and  II  have  been  calculated  as  aids  in  quickly 
estimating  the  current  strength,  i,  at  the  end  of  any 
time    interval,    t,    or    to    estimate    the    time    interval 


TABLE  I— VALUES  OF 

1/7  ARE  CALCULATED  FROM  EQUATION 

(6)  BY  ASSU.MING  VALUES  FROM  0.01  TO  1 

00  FOR  t 

r 

l/T 

i,I 

IT 

i  I 

HT 

t  / 

0.01 

0.066967 

0.36 

0.917531 

0.71 

0.992711 

0.02 

0.129449 

0.37 

0.923054 

0.72 

0.993199 

0.03 

0.187748 

0.38 

0.928206 

0.73 

0.993654 

0.C4 

0.242142 

0.39 

0.933014 

0.74 

0.994079 

0.05 

0.292893 

0.40 

0.937500 

0.75 

0.994476 

0.06 

0  340246 

0.41 

0.941685 

0.76 

0.994846 

0.07 

0.384428 

0.42 

0.945591 

0.77 

0.995191 

0.08 

0.425651 

0.43 

0.949234 

0.78 

0.9955IJ 

0  09 

0  464113 

0.44 

0.952634 

0.79 

0.99581J 

0.10 

0.500000 

0.45 

0.955806 

0.80 

0.996094 

O.ll 

0.533484 

0.46 

0.958765 

0.81 

0  996355 

0    12 

0  564725 

0.47 

0.961527 

0.82 

0. 996599 

0.13 

0.593874 

0.48 

0.964103 

0.83 

0  996827 

0.14 

0,621071 

0.49 

0.966507 

0.84 

0.997040 

0.15 

0   646447 

0.50 

0.968750 

0.85 

0.997238 

0.16 

0.670123 

0.51 

0.970843 

0.86 

0.997423 

0.17 

0.692214 

0.52 

0.972795 

0.87 

0  997595 

0.18 

0.712825 

0.53 

0  974617 

0.88 

0.997754 

0.19 

0  732057 

0  54 

0.976317 

0.89 

0  997907 

0.20 

0.750000 

0.55 

0  977903 

0.90 

0  998047 

0.21 

0.766742 

0.56 

0.979383 

0.91 

0  998178 

0.22 

0.782362 

0.57 

0.980763 

0.92 

0.998300 

0.23 

0.796937 

0.58 

0.982052 

0.93 

0  998414 

0.24 

0.810535 

0.59 

0.983254 

0.94 

0  998520 

0.25 

0.823223 

0.60 

0.984375 

0.95 

0  998619 

0.26 

0  835062 

0.61 

0.985422 

0.96 

0.998711 

0.27 

0  846107 

0.62 

0.986398 

0.97 

0.9987M 

0.28 

0  856413 

0.63 

0.987309 

0.98 

0. 998878 

0.29 

0.866028 

0.64 

0.988159 

0.99 

0.998953 

0.30 

0.875000 

0.65 

0.988952 

1.00 

0.999023 

0.31 

0.883371 

0.66 

0  989691 

0.32 

0.891181 

0.67 

0,990382 

0.33 

0.898470 

0.68 

0.991026 

0.34 

0.905268 

0.69 

0.991627 

0.35 

0.911612 

0.70 

0.992188 



required  for  the  current  to  attain  a  given  strength  after 

the  instant  the  electric  circuit  is  closed.  In  this  method 
there  is  provided  a  time  interval,  T.  which  is  used  as  a 
standard  with  which  to  compare  any  other  time  inten-al, 
t,  thus  making  it  possible  to  prepare  tables  wherein 
ratios  f  T  may  be  compared  with  ratios  i  I,  and  I'iee 
versa.  This  standard  time  interval,  T,  is  equal  to  ten 
times  the  time  interval  required  for  the  current 
strength,  i,  to  attain  one-half  of  its  maximum,  /.  and  is 
equal  to  6.9315  times  the  ordinary  time-constant,  L/R. 
Therefore, 

r  =  10  L  R  logh  2  =  6.9315  L  R  second  (3) 
represents  a  time  inten'al  during  which  the  instanta- 
neous current  strength,  i,  increases  from  0  to  0.99902  /; 


October  29,  1921 


ELECTRICAL     WORLD 


873 


that  is,  to  i/I  =  0.99902.     For  pui-poses  of  ordinary  In  this  method  either  table  may  hr  used  in  the  calculation 

calculations  i  may  be  considered  equal  to  /  at  the  end  of  either  i/I  or  t/T.    Also,  interpolation  may  be  made  when 

of  the  standard  time  interval,  T.    It  is  to  be  noted  that,  conditions  require  it.                    ,  ,,        , 

whereas    the    instantaneous    current    strenirth      ?      an-  Example  3.— Let  it  be  assumed  that  the  current  strength, 

wnereas    tne    instantaneous    current    strengtn,    i,    ap-  •_  ^^^^^  ^^  2  amp.  after  a  constant  continuous  emf.,  E,  has 

preaches  the  steady  current  strength,  /,  as  a  limit  or  been  impressed  upon  a  coil  for  a  time  interval,  t,  of  0.010 

asymptote,   there   is   no   limit   to   the   time   interval,    t.  second.     What  will  be  the   proper  value  of   L/R?     From 

which    may    become    greater    than    the    standard    time  equation   (3),  T  =  6.9315  L/R  second.     Tliorefore,  in  this 

interval,  T.  case, 

Let  it  be  assumed  that  a  circuit  contains  only  resist-  ^^^         ^'^  =  0.010/?/6.9315I-  =  0.0014427  R/L, 

ance  and  inductance  and  that  both  are  constant  during  ^,^  _  o 0014427/(4/7')  second 

~~~  If  the  values  of  the  constant  continuous  impressed  emf. 

TABLE  II-VALUES  OF  i/r  ARE  CALCULATED  FRO.M  EQUATION  gnd    the    resistance    are    such    that   the    ma.ximum    current 

(5)  BY  ASSUMING  VALUES  FROM  0.01  TO  0.9999  FOR  VI  strength  would  be,  say,  10  amp.,  then  ,//  =  0.2.     Referring 

'■                                                      ,„  to  Table  II,  when  i/I  =  0.2,  t/T  =  0.0322.    Therefore, 

0  178588  L/fl  =  0.0014427/ (i/T)   =0.0014427/0.0322  = 

°q\1111^  0.0448  second. 

0J94342  In  other  words,  the  time  constant  of  the  circuit  must  be 

0.200000  0.0448   second,  and  the  inductance   and  resistance  must  be 

0.205869  proportioned  accordingly. 

0  218442  '^^^  upper  curve  shown  on  page  874  graphically  expresses 

0.225154  the  principles  involved  and  is  sufficiently  accurate  for  ordi- 

0.232193  nary  use.     There  are  199  points  in  this  dotted  curve,  and 

0  239593  each  repi'esents  one  of  the  co-ordinates  as  given  in  these 

0.247393        t    ui 
0.255639       tables. 

°  264386  To  find  the  total  energy,  Wt,  in  joules  abstracted  from 

the  electric  circuit  at  the  end  of  any  time  interval,  t,  first 
0  294342  ^"*^  ^  ~  6.9315  L/R,  and  obtain  the  value  of  the  ratio  t/T.. 
0  305889  From  Fig.  2,  find  the  value  of  Q/Qt  corresponding  to  t/T. 
0  518442      Then  multiply  the  value  of  Q/Qt  thus  found  by  5.91Lr  = 

5MIEiL/R). 
0  364386  '^^^   magnetic  energy   in   joules   stored   during   the   time 

0.383650      interval  t,  is  equal  to  i  Li'.     The  value  of  i  is  found  as 
0  432?93      explained  in  Example  1. 

The  energy  in  joules  converted  into  heat  during  the  same 

0  505889      *""^  interval   is  equal  to  the   difference  between  the   total 

0. 564386      energy  in   joules   abstracted   from    the   electric   circuit   and 

?  32877*      ^^^^  converted    into   magnetic   energy.     Therefore,   to   find 

the   energy   in   joules   converted    into   heat   in    the   electric 

;      cricuit,    subtract   J    Li'   from    the   total    electric   energy    in 

joules  abstracted  from  the  electric  circuit  during  the  time 

interval  t. 

Example  U- — The  inductance  of  a  circuit  is  0.1  henry  and 

,,,..,  1      V        i.1.  J.    i.  xi,  ;„  „t,„„„;„„      the   resistance   is   5   ohms.     If  a   constant   continuous   emf. 

the  time  interval  when  the  current  strength  is  changing  ^^  ^^  ^^,^^  i^  impressed  upon  this  circuit,  what  will  be  (a) 
from  0  to  /  and  that  the  effects  of  hysteresis,  eddy  cur-  the  total  electrical  energy  delivered  to  the  electric  circuit 
rents  and  capacitance  are  absent.  The  current-time  and  reconverted  into  magnetic  energy  and  heat  at  the  end 
relations  will  then  be  correctly  expressed  by  equation 
(2).  Further  assumptions  are  that  the  resistance,  in 
ohms,  and  the  inductance,  in  henries,  are  known. 
Examples  That  Explain  the  Uses  of  Tables  I  and  II 
Example  1. — The  maximum  current  strength,  /,  as  deter- 
mined by  dividing  the  constant  continuous  impressed  emf., 
E,  in  volts,  by  the  resistance,  R,  in  ohms,  is  0.5  amp.,  and 
the  quotient  obtained  by  dividing  the  inductance,  L,  in 
henries,  by  the  resistance,  in  ohms,  is  equal  *^o  0.015,  which 
is  the  ordinary  time  constant.  What  will  be  the  instanta- 
neous current  strength,  i,  0.025  second  after  the  electric 
circuit  has  been  closed? 

Since  T  =  6.9315  L/R,  and  L/R  =  0.015, 
T  =   6.9315  X  0.015  =  0.104  second. 
Therefore,  t/T  =  0.025/0.104  =  0.2404. 
Referring  to  Table  I,  when  t/T  =  0.24,  i/I  =  0.81,  and, 
.since  it  is  known  that  /  =  0.5  amp.,  i  =  0.81  X  0.5  =  0.405 
amp.      Therefore,    under    the    conditions    imposed    in    this 
example,  the   instantaneous  current  strength  will  be  0.405 
amp.  after  the  circuit  has  been  closed  for  0.025  second. 

Example  2. — With  the  same  values  for  inductance,  resist- 
ance and  maximum  current  strength,  /,  as  given  in  Example 
1,  find  the  time  required  for  the  current  to  attain  50  per 
cent  of  its  maximum  strength;  that  is,  for  i  to  become  equal 
to  0.5/  =  0.25  amp. 

Referring  to  Table  II,  when  i/I  -=  0.5,  t/T  =  0.10.  But 
T  —  0.104  second,  as  in  Example  1.  Therefore,  t  =  0.1  T 
=  0.0104  second.  Consequently,  after  the  electric  circuit 
has  been  closed  for  0.0104  second  the  current  strength  will 
be  0.25  amp. 


HI 

tIT 

i/I 

t/T 

in 

0.01 

0.00144996 

0.36 

0.0643856 

0.71 

0.02 

0.00291463 

0.37 

0.0666576 

0.72 

0.03 

0.00439435 

0.38 

0.0689650 

0.73 

0.C4 

0.00588938 

0.39 

0.0713119 

0.74 

0.05 

0.00740006 

0.40 

0.0736965 

0.75 

0.06 

0.00892672 

0.41 

0.0751213 

0.75 

0,07 

0.0104598 

0.42 

0.0785875 

0.77 

0.08 

0.0120294 

0.43 

0.0810966 

0.78 

0.09 

0  0135052 

0.44 

0.083650! 

0.79 

0.10 

0.0152003 

0.45 

0.0852496 

0.80 

o.n 

0.0158123 

0.46 

0.0888959 

0.81 

0.12 

0.0184424 

0.47 

0.0915936 

0.82 

0.13 

0.0200913 

0.48 

0.0943417 

0.83 

0.14 

0.0217591 

0.49 

0.0971431 

0.84 

0.15 

0.0234465 

0.50 

0.100000 

0.85 

0.16 

0.0251539 

0.51 

0.102915 

0.85 

0.17 

0.0258817 

0.52 

0.105889 

0.87 

0.18 

0.0286304 

0.53 

0.108927 

0.88 

0.19 

0.0304006 

0.54 

0.112029 

0.89 

0.20 

0.0321928 

0.55 

0.115200 

0.90 

0.21 

0.0340075 

0.55 

0.118442 

0.91 

0.22 

0.0358454 

0.57 

0.I2I759 

0.92 

0.23 

0.0377070 

0.58 

0.125154 

0.93 

0.24 

0.0395929 

0.59 

0.128630 

0.94 

0.25 

0.0415037 

0.60 

0.132193 

0.95 

0.25 

0.0434403 

0.61 

0.135845 

0.96 

0.27 

0.0454042 

0.62 

0.139593 

0.97 

0.28 

0.0473933 

0.53 

0.143440 

■     0.98 

0.29 

0.0494110 

0.54 

0.147393 

0.99 

0.30 

0.0514573 

0.55 

0.151457 

0.9999 

0.31 

0.0535332 

0.66 

0.155639 

0.32 

0.0556393 

0.57 

0.159945 

0.33 

0.0577767 

0.58 

0.  164385 

0.34 

0.0599462 

0  69 

0   168966 

0.35 

0.0521488 

0.70 

0.173697 

TABLE   III- 

-ELEMENTS  UPON  WHICH  DATA  OF  TABLES  I 

AND 

II 

ARE  BASED 

«■ 

/ 

( 

( 

t/iL/K) 

I 

/— »■ 

(L/R) 

T 

10  logh  2 

0. 

I 

logh  1  =    0 

0 

0.5 

2 

logh  2=    0  69315 

0.1 

0.75 

4 

logh  4=1.  38530 

0.2 

0.875 

S 

logh  8  =    2.07945 

0.3 

0.9375 

16 

logh  16  =    2.77250 

0.4 

0.95875 

32 

logh  32  -    3.46575 

0.5 

0.984375 

64 

logh  64  =    4.15889 

0.6 

0  9921875 

128 

logh  128  =    4.85204 

0.7 

0.99609375 

255 

logh  256  =    5.54519 

0.8 

0.998046875 

512 

logh  512  =    6.23834 

0.9 

0.9990234375 

1,024 

logh  1,024  =    6.93150 

1.0 

of  a  time  interval  of  0.03  second?  and  (b)  how  much  of  this 
energy  will  be  converted  into  magnetic  energy  and  how  much 
will  be  converted  into  heat? 

(a)  The  time  constant  is  L/R  =  0.1/5  =  0.02  second. 
Therefore,  T  =  6.9315  L/R  =  0.13863  second,  and  t/T  = 
0.03/0.13863  =  0.2164.  Referring  to  Fig.  2,  when  t/T 
=  0.2164,  Q/Qt  =  0.124  (about).  Multiplying  this  value 
of  Q/Qt  by  5.91L/'  gives  0.124  x  5.91  X  0.1  X  4  =  0.293 
joules  (approximately)  as  the  total  electrical  energy  de- 
livered  to  the  electric   circuit. 

(b)  Referring  to  Table  I,  when  t/T  =  0.21,  i/l  =  0.7667, 
and  when  t/T  =  0.22,  i/I  =  0.7824.  Therefore,  when  t/T 
=  0.2164,  i/I  has  a  value  between  0.7667  and  0.7824.  A 
difference  in  t/T  =  0.22  —  0.21  =  0.01  produces  a  corre- 
sponding difference  in  i/I  =  0.7824  —  0.7667  =  0.0167. 
Con.sequently,  a  difference  in  t/T  =  0.2164  —  0.21  =  0.0064 
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produces  a  difference  in  i/I  =  (0.0157/0.01)  X  0.0064  = 
1.57  X  0.0064  =  0.01.  Hence,  when  t/T  =  0.2164,  i/I  - 
0.7667  +  0.01  =  0.777  (approximately).  /  =  EIR  —  10/5 
=  2  amp.  Therefore,  i  —  0.7771  —  1.554  amp.  at  the 
expiration  of  the  0.03-second  time  interval.  The  magnetic 
energy  abstracted  from  the  electric  circuit  during  this  time 
interval  is  equal  to  i  L^  —  (0.1  X  1.554') /2  =  0.05  X  2.415 
=  0.121  jou  e.  Therefore,  the  energy  abstracted  from  the 
electric  circuit  and  converted  into  heat  during  the  time 
interval  of  0.0.3  second  is  equal  to  0.293  -  0.121  =  0.172 
joule. 

The  above  method  is  based  upon  the  following 
principle: 

Rearranging  equation   (2), 


Therefore, 


'  =  R  ^°^^  1  -HI)  '^'=°"^- 


t     ^°s^  r=-(iT) 


(4) 


10  logh  2 


'         0.1  log,         ^ 


(5) 


T        "■*  ""'1  -  (ill)- 
By  rearranging  equation  (5), 

, V-TC  =  2""-'^),         1  —  (i/I)  =  2-"^'"'\ 

and  i/I  =   1   —  2-'°('/'"».  (6) 

The  values  of  i/I  in  Table  I  have  been  calculated  from 
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RELATIONS  OF  ill  AND  QIQr  WITH  ii'£ 

Relation  between  ill  and  t/T  plotted  from  values  in  Tables  I  and 
II.  Relation  between  QIQ  and  tIT  obtained  by  planimetering 
the  dotted  curve  and  dividing  the  results  by  0.853. 

equation  (6)  by  assuming  values  from  0.01  to  1.00  for 
t/T,  while  the  values  of  tlT  in  Table  II  have  been 
calculated  from  equation  (5)  by  assuming  values  from 
0.01  to  0.9999  for  i'l.  In  order  to  perform  these  calcu- 
lations, it  is  convenient  to  use  the  logarithmic  base  10. 
Referring  to  equation  (5), 

1  ,  1 


logj 


lOgio  T-Z 


nil) 


log,, 


1  -  HH) 


(il) 


log,o2 


0.8)103 


Substituting  this  value  of  log, 
tion  (5), 


{ill) 


into  equa- 


0.1 


0.30103 


logic  : 


-  {iliy 
1 

1  -  {ill)  • 


(7) 


or  ^  =  0.332193  log,. 

Rearranging  equation  (7), 

and  i/I  =  1  —  IQ-^'^c/t),  (g) 

Equation  (8)  may  be  written, 

i/I  =    1    —    lO-'^'-^ioSC/T).  (9) 


Table  III  clearly  shows  the  principle  upon  which 
Tables  I  and  II   (particularly  Table  I)  are  based. 

Rearranging  equation  (4), 

t   tL/R)  =logh  [/(/  —  !)].  a0> 

Therefore,  when  i  =  0.57,  t  =  (L/R)  logh  2  =  O.IT. 

The  expression  f(R'L)t  j^  equation  (2)  is  equal  to 
E  cl  wherein 

cl  =  Lidi  (It)    volts  (11) 

is  the  emf.  of  self-induction,  which  is  equal  to  E  at  the 
instant  the  electric  circuit  is  closed,  but  decreases  to  0 
by  the  time  that  the  current  strength,  i,  has  attained  its 
maximum,  I  (theoretically,  after  an  indefinite  time  inter- 
val), and  the  time-rate  of  change  in  the  current  .«trength 
is  0. 

The  active  emf., 

e,c  r=  iR  volts  ( 12 1 

is  equal  to  the  difference  between  the  constant  con- 
tinuous impressed  emf.,  E,  and  the  emf.  of  self-induc- 
tion, ei.,  or 

e„  =z  E  —  e,.  volts  (13) 

and  varies  from  0  at  the  instant  that  the  electric  circuit 
is  closed,  to  E  by  the  time  the  current  has  attained  its 
maximum  strength. 

The  induced  emf.,  — er,  is  numerically  equal,  but 
opposite  in  sign,  to  the  emf.  of  self-induction,  which  i.« 
expressed  as  «/.. 

Substituting  E/ei,  for     </?'-)'  in  equation  (2), 

whence,  «>«  =   iR  volts.  (15) 

The  time  rate  at  which  electric  energy  is  converted 
into  magnetic  energy  is 

p,„    =    e,i  watts,  (16) 

and  the  magnetic  energy  stored  at  the  end  of  any  time 
interval,  t,  is 

i  '  p,„dt  =  I  '  (eLi)dt  =  ILf-  joules.     (17> 

The  time  rate  at  which  electrical  energj-  is  converted 

into  thermal  energy,  or  heat,  in  the  wire  of  the  coil  is 

P,.  =  e,ti  watts,  (18) 

and  the  heat  stored  in  the  coil  at  the  end  of  any  time 

inten'al,  t  (provided  that  no  heat  escapes),  is 

Wr  =  r  Pgdi  =  r  (e«i) dt  joules.  ( 19) 

The  total  energy  abstracted  from  the  electric  circuit 
during  any  time  interval,  t.  is 

Wt  =  W„,  -f  Wr  =  E  C  idt  =  EQ  joules,     (20) 


W, 


wherein  IF,,,  is  the  magnetic  energy,  Wr  is  the  thermal 
energy  and  Q  is  the  quantity  of  electricity,  in  coulombs, 
which  has  flowed  during  this  time  inter\'al,  t. 

The  total  area  under  the  dotted  cun'e  indicates  that 
the  total  quantity  of  electricity,  Qt,  which  would  flow 
through  a  plane  in  the  cross-section  of  the  electric  cir- 
cuit during  a  time  inter\-al  T  =  6.9315  (L  'R)  =  1 
second,  with  a  maximum  current  strength,  7  =  1  amp., 
would  be  equal  to  0.853  coulomb  (approximately)  ;  that 
is,  when  7  =  1  amp., 

Qj- =    j     "    (rf(  =  0.853  coulomb  (approximately). 

The  full  curve  shows  the  relation  of  Q/Qt  to  t/T. 
This  was  obtained  by  planimetering  the  dotted  cur\'e, 
which  was  plotted  on  cross-section  paper,  and  dividing  the 
results  by  0.853.  Forty  equidistant  points  were  selected 
on  the  axis  of  time,  the  average  of  several  readings 
being    taken    for    each    point.       Consequently,    when 

Q/Qj.  =  1,  f  =  r  =  1. 
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When  /  and  T  have  values  other  than  unity, 

Qj.  =  0.853  IT  =  0.853  /  X  6.9315  (L/i?)       (21) 
=  5.91  /  (L'R)  coulombs. 
The  maximum  amount  of  energy  abstracted  from  the 
electric  circuit  at  the  end  of  the  standard  time  interval, 
T,  is 

Wt  =  EQt  =  5.91  EHL.R)  joules,  (22) 

and,  since  the   induced   emf.   then   is   so  small  that   it 
may  be  neglected, 

E  =  IR  volts.  •     (23) 

Substituting  this  value  for  E  in  equation  (22), 

Wt  =  IRQt  =  5.91  LP  joules.  (24) 

The  energy  abstracted  from  the  electric  circuit  at  the 
end  of  any  time  interval,  t,  is 

Wt^WT(Q/QT)  =  5.91  Lr  (QQt)  =  EQ  joules  (25) 
Substituting  this  value  of  Wi  into  equation  (20),  and 
rearranging, 

Wr  =  5.91  LP  (Q/Qt)  —  W,n 
=^  5.91  LP  (Q/Qt)  —i  LP  joules 


Wr  =  L  [5.91  P(Q/Qt)  —  0.5  f]  joules, 

W„=  (L/2)  [11.8r(Q,  Or)  —  f  ]  joules. 


(26) 

(27) 
(28) 


Light  and  Power  Industry  in 
South  Africa* 

Central    and     Isolated-Plant    Generator    Installation 

320,736  Kw.— Output  in  1918,  About  849,542,280 

Kwr.-Hr. — Connected  Motor-Load,  548,195  Hp. 

ALTHOUGH  there  are  only  about  eighty-one  cen- 
,  tral  and  isolated  electrical  power  stations  in  the 
Union  of  South  Africa,  and  not  more  than  four  in 
Rhodesia,  yet,  when  the  comparatively  small  white 
or  essentiallly  productive  population  is  taken  into 
consideration,  the  total  installed  rating  of  the  powar 
stations  is  rather  impressive.  The  total  generator 
installation  at  the  beginning  of  1917  was  320,736 
kw.,  or  an  average  installation  of  0.25  kw.  per  white 
inhabitant,  which  is  about  twice  the  central-station 
generator  installation  per  inhabitant  in  the  United 
States.      The   total    output   of    these    light   and    power 

•The  above  data  are  based  on  a  report  by  R.  A.  Lundquist, 
trade  comml.'sgioncr  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce. 


stations  in  1918  was  849,542,280  kw.-hr.,  of  which 
52,000,555  kw.-hr.  was  direct  current  and  797,541,725 
kw.-hr.  was  alternating  current.  Of  the  total  output 
696,179,817  kw.-hr.,  or  82  per  cent,  was  used  for  mining 
purposes.  In  addition  153,873,180  compressed-air  units 
were  sold  to  mining  companies  by  electric  light  and 
power  plants,  the  Victoria  Falls  &  Transvaal  Power 
Company   making    the    sale   and   distribution    of   com- 


TABLE  I— OUTPUT  OF  SOUTH  AFRICAN  ELECTRIC  LIGHT 
AND  POWER  PLANTS  DURING   1918 


Direct 

Provinces  Current,   Kw.-Hr 

Transvaal 23,652.205  743,920,960 

Cape 21,359.723  28,964,813 

Orange  Free  State.. .  890,936  2,544,813 

•Natal 6,097,691  22,111,139 

Total 52,000,555  797.541.725 


Total 

Output.  Kw.-Hr 

767,573,165 

50,324,536 

3.435.749 

28,208,830 

849,542,280 


pressed  air  a  large  part  of  its  business.  There  are 
also  many  small  electric  power  plants  operated  by 
mining  companies,  and  the  output  of  these  has  not 
been  included  in  the  above  figures.  Table  I  gives  the 
output  of  the  four  provinces  during  1918. 

On  account  of  the  large  coal  deposits  in  South  Africa 
steam  power  predominates  among  the  central  and  iso- 
lated plants.  About  90  per  cent  of  the  prime  movers 
in  the  stations  are  steam  turbines,  steam  engines  being 
used  only  in  the  smaller  plants.  Fuel  oil  is  high,  and 
only  a  very  few  gas  engines  are  installed  at  the  present 
time.  South  Africa  offers  small  opportunity  for  water- 
power  development,  there  being  only  three  plants  oper- 
ated solely  by  water  power  and  two  or  three  that  have 
a  small  amount  of  their  capacity  in  hydro-electric  units. 
The  Victoria  Falls  offer  large  water-power  possibilities, 
but  development  of  this  power  site  will  not  be  war- 
ranted for  many  years  to  come  on  account  of  lack  of 
a  suitable  market  for  the  power  generated. 

In  1917  there  were  11,744  motors  connected  with  the 
electric  power  plant  lines,  representing  a  total  load  of 
548,195  hp.  Of  this  number  4,367  were  direct-current 
motors,  totaling  85,347  hp.,  and  7,377  were  alternating- 
current  motors,  with  a  total  rating  of  462,848  hp.  Table 
II  gives  the  distribution  of  the  generators  and  motors 
among  the  various  indu.stries.  Under  "industrials"  are 
included  the  light  and  power  companies  furnishing 
energy    for   lighting    purposes. 


TABLE  II— STATISTICS  OF  GENERATORS  AND  MOTORS  IN  SOUTH  AFRICA,   1917 


Direct-Ciirrent 

Indufltries  and  Districts  No.  Kw. 
TRANSXAAL: 

Gold  mining 151  23,759 

Diftinond  mining 5  1,347 

Coalmining 20  815 

Base-mineral  mining 8  266 

InduBtrial  and  lighting 200  11,348 

CAPE: 

Diamond  mining 28  1,399 

Coal  mining 2  300 

Base-mineral  mining 9  80 1 

Indtutrial  and  lightmg  142  9,937 

ORANGE  FREE  STATE: 

Diamond  mining 13  1,136 

Coal  mining.  6  924 

Induatrial  and  lighting 44  623 

NATAL: 

Coalmining 30  2,326 

Industrial  and  mining 124  10,058 

GRAND  TOTALS: 

Tranavaal 384  37,535 

Cape |g|  12,437 

Orange  Free  Stete 63  2,683 

Naul 154  12,384 

I'uioD  of  South  Africa... 782  65.039 


43.866 

3.000 

3.300 

1.891 

169,613 


9,896 
■  61656 


1,100 

225 

3,342 


221,870 
16,546 
4,667 
12,614 

255,697 


tal 
Kw. 

Direct-Current 
No.           Hp. 

Motors 

Alternating-Current 
No.           Hp. 

Total 
No.          Hp. 

67,625 
4,347 
4,115 
2.157 
181,161 

581 
119 
46 
26 
838 

34,457 

8,126 

915 

542 

8,034 

5,132 

■    '79 
108 
937 

363,163 

■  1,578 
2,636 
68,617 

5,713 
119 
125 
134 

1,775 

397,620 
8,126 
2,493 
3,178 
76,651 

11,295 
300 
801 

16,587 

207 

13 

79 

1,414 

1,890 

205 

1,345 

16,410 

279 
"384 

11,774 
■4;  175 

486 

13 

79 

1,798 

13,664 

205 

1,345 

20,585 

2,236 
1,149 
3,965 

62 
45 
53 

1,118 

1,009 

421 

28 
'184 

1,661 
'  '3,567 

90 
45 
237 

2,779 
1,009 
3,928 

2,829 
22,169 

93 
791 

1,851 
9,025 

12 
234 

612 
5,125 

105 
1,025 

2,462 
14,150 

259,405 
28,983 
7.350 
24,998 

320,736 

1,610 

1,713 

160 

884 

4,367 

52,074 
19,850 
2,548 
10,875 
85.347 

6.256 
663 
212 
246 

7,377 

435,994 
15,949 
5,168 
5,737 

462,848 

7,866 
2,376 
372 
1,130 
11,744 

488,068 
35,799 
7,716 
16,612 

548,  I9S 
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Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Simple  Chart  for  Illumination  Calculations 

To  the  Editors  of  the  Electrical  World: 

I  have  had  pleasure  in  reading  several  articles 
relative  to  the  art  of  illumination  that  have  appeared 
in  the  Electrical  World,  and  the  curves  produced  by 
L  W.  Gross*  concerning  the  relation  between   candle- 

20 -p  400 

-390 

-380 

-370 

nI  9  -4-  360 


5|2- 


^ 


-350 

-340 

-330 

-320 

-310 

-300 

-290      ^^ 

-240''' 

.;  'f 70 

--260^ 
-250N 

-2J0  S 
-220" 
--2I0 
-200 

-  190 

-  ISO 

-  170 

-  160 

1"^     -  140 

■-  130 
II-- 120 

--  110 
10 --  100 


STRAIGHT-LINE   CHART   FOR   ILLUMINATION    CALCULATIONS 
Example:     To  find  candlepower  of  lamps  at  angle  0,   Y  =   10. 
X    =    13.  El   =    10   op.      Then   Z    -    16.4    (from   chart),   Z=  =   269 
(from  chart).  /  =  EZ',  E  =  E,Z/Y,  (10   X  16.4)   -^  10  =  £  =  16.4, 
/  =  EZ"  =  16.4    (269)    =  4.420  op, 

power,  intensity  of  illumination  on  the  horizontal  plane 
and  the  distance  from  the  unit  measured  have  par- 
ticularly interested  me.  I  believe  that  the  curves  in 
the  form  presented  by  Mr.  Gross  are  very  unwieldy 
and  hard  to  handle.  The  eye  can  more  readily  follow 
a  system  of  straight  lines  than  a  system  of  curves 
and  straight  lines. 

I  have  attempted  to  produce  a  chart  correcting  the 
conditions  just  mentioned  and  at  the  same  time  reading 
in  three  variables;  namely,  height  of  lamp  above  the 
working  plane  (Y),  horizontal  distance  from  lamp  (X), 
and  the  distance  (Z)  and  distance  squared  (Z')  from 
the  unit  to  the  point  measured,  in  feet.  On  the  chart 
the  values  of  Z  and  Z'  are  plotted  for  ready  deter- 
mination from  values  of  X  and  Y. 

Let  /  be  the  candlepower  of  the  lamp,  using  fixed 
values  of  X,  Y  and  Z.  Also  let  E  be  the  intensity 
of  illumination  in  foot-candles  measured  on  a  plane 
normal  to  the  line  Z  and  at  the  distance  Z  from  the 
lamp.  Then  /  =  EZ',  and  by  knowing  the  value  / 
or  E  the  value  of  the  other  can  be  found  by  simple 


multiplication  or  division.  The  component  of  light  fall- 
ing on  the  horizontal  plane  is  equal  to  E,  =  Ei.Y/Z); 
also  the  component  of  light  falling  on  the  vertical  plane 
is  equal  to  E,  =  E(X/Z),  thereby  placing  all  calcula- 
tions in  the  form  of  simple  multiplication  and  division 
and  eliminating  all  calculations  involving  the  square, 
square  root,  sine  and  cosine  functions. 

The  values  on  the  chart  may  not  extend  far  enough 
for  all  calculations,  but  it  can  be  used  for  greater  values 
by  multiplying  each  variable  (X,  Y  or  Z)  by  a  com- 
mon number,  for  example,  2,  3  or  4,  which  will  result 
in  an  increase  in  the  range  of  the  chart  of  two,  three 
and  four  times. 

The  average  photometer  cannot  be  read  any  nearer 
than  the  Z  value  of  the  chart,  so  that  it  would  be 
unwise  to  carry  out  the  calculations  to  a  closer  degree 
of  accuracy.  R.  H.  CoOK. 

Detroit,  Mich. 

Outdoor  Meter  Installations  Satisfactory 

To  the  Editors  of  the  Electrical  World: 

Referring  to  G.  C.  Langdell's  experience  with  meters 
on  porches,  as  recounted  in  his  letter  appearing  in  your 
issue  of  July  23,  I  would  say  that  we  have  been  putting 
all  of  our  residence  meters  on  the  back  porch  for  more 
than  fifteen  years  and  have  found  the  practice  very 
satisfactory.  Of  cr.urse,  our  clim.ate  is  considerably 
different  from  that  of  Michigan.  Some  of  these  meters 
are  now  inside  the  house,  owing  to  extensions  having 
been  built  which  inclosed  them,  and  nearly  all  of  our 
trouble  with  "skips"  is  caused  by  these.  We  do  not 
have  any  more  trouble  from  meters  "going  bad"  on  the 
porches  than  we  do  with  those  inside  and  in  business 
houses.  F.  V.  Gallaugher. 

Lake  Charles  Railway,  Light  &  Water  Works  Company, 
Lake  Charles,  La. 


•ELECTRICAL  World,  June  19,  1920.  p.  1423. 


Measurement  of  Volt-Amperes 

To  the  Editors  of  the  Electrical  World: 

The  editorial  in  the  Sept.  24  issue  of  the  ELECTRICAL 
World  on  the  "Adjustment  of  Price  to  Meet  Production 
Costs"  showed  an  unusually  comprehensive  grasp  of  the 
rate  situation  in  regard  to  power  factor.  However,  I 
believe  that  some  of  your  readers  will  receive  the  wrong 
impression  from  the  following  statement  in  that  edi- 
torial: 

"If  the  precaution  is  taken  of  so  adjusting  matters 
that  any  small  error  committed  by  the  instrument  will 
be  in  the  customer's  favor,  we  do  not  see  how  any  public 
service  commission  could  in  the  least  object  to  this 
scheme  of  operations." 

This  language  is  unfortunate  in  that  it  makes  it  ap- 
pear questionable  whether  or  not  the  error  in  using  a 
wattmeter  to  measure  volt-amperes,  as  described  in  my 
article,  is  always  in  favor  of  the  customer.  The  point 
was  definitely  covered  in  the  article  (page  609,  bottom 
first  column).  It  is  comparatively  simple  to  show  that 
this  result  must  necessarily  follow.  The  quantity  meas- 
ured by  any  wattmeter  is  EI  cos  <?,  as  is  well  known. 
It  is  also  well  kno\\Ti  that  the  quantity  cos  <?  can  never 
be  greater  than  one.  It  follows  that  the  quantity 
EI  cos  >}>  can  never  be  greater  than  EI  (.volt-amperes),  no 
matter  how  the  wattmeter  is  connected.  A  connection 
which  will  give  a  quantity  greater  than  volt-amperes 
(£•/)  is  impossible.  P.  M.  LlNXOLN, 

Lincoln  Electric  Company,        Consulting  Engineer 
Cleveland,  Ohio. 


Industrial  and  Station  Practice 

Installation,  Operation  ahd  Maintenance  of 

Generating  and  Distribution  Equipment  and  Econonical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Remote-Control  Station  Makes  Small 
Stream  Development  Profitable 

A  REMOTE-CONTROL  hydro-electric  station  has 
recently  been  placed  in  service  by  the  Georgia- 
Alabama  Power  Company,  which  offers  a  solution  of 
the  problem  of  developing  limited-flow  streams  that 
could  not  otherwise  be  utilized  profitably. 

The  plant  in  question  has  a  single  300-kva.  direct- 
connected  unit  and  utilizes  the  full  flow  of  Omussee 
Creek  without  pondage.  It  was  constructed  as  an  aux- 
iliary to  a  somewhat  larger  plant,  containing  two 
450-kva.  units,  situated  2  miles  higher  up  on  the  same 
stream  and  possessing  the  advantage  of  considerable 
pondage. 

The  lower  plant  is  operated  without  an  attendant, 
being  started  up,  placed  in  parallel  with  the  upper 
plant  (which  feeds  transmission  lines  to  nearby  cities), 
and  when  required  disconnected  and  shut  down  through 
the  medium  of  si.x  control  lines  joining  the  two  plants 
and  strung  on  the  same  poles  as  those  which  carrj-  the 
main  2,300-volt  leads.  Necessary  adjustments  of  the 
load  are  also  controlled  in  this  manner. 

The  cycle  of  starting  the  remote  unit  and  placing 
it  into  service  is  substantially  as  follows: 

By  means  of  two  of  the  control  lines  a  small  solenoid 
is  energized  from  the  exciter  circuit  of  the  upper  plant 
which  lifts  the  pilot  valve  of  the  governor  against  the 
retarding  action  of  a  dashpot  to  prevent  a  too  rapid 
opening  of  the  gates.  The  unit  comes  slowly  up  to 
speed,  bringing  with  it  the  belt-driven  exciter,  and 
since  the  latter  is  permanently  connected  to  the  gen- 
erator slip  rings  the  generator  also  builds  up  its  voltage. 
When  the  unit  approaches  within  a  few  per  cent  of 
normal  speed  it  comes  within  the  regulating  range  of 
the  hydraulic  governor,  which  assumes  control  of  the 
speed.  As  a  means  of  obtaining  control  over  the  gen- 
erator voltage  before  synchronizing  a  Tirrill  regulator 
was  installed  in  the  remote  plant  and  the  circuit  of  its 
alternating-current  coil  was  extended  to  the  upper  plant 
through  two  control  lines,  a  dial  rheostat  being  inserted 
in  the  circuit  at  that  point.  Variations  of  this  resist- 
ance weaken  or  strengthen  the  regulator  coil,  and  this 
is  reflected  in  increased  or  decreased  generator  voltage. 

Final  close  adjustments  of  speed  of  the  units  are 
made  through  the  usual  small  synchronizing  motor  with 
a  range  of  approximately  5  per  cent  in  speed  adjust- 
ment above  and  below  normal.  This  latter  motor  is 
energized  through  the  last  two  control  lines,  using  one 
of  the  starting  solenoid  lines  as  a  return.  Synchroniz- 
ing i.s  then  carried  out  at  the  upper  plant  and  division 
of  load  and  adjustment  of  voltage  is  carried  out  as 
outlined  above. 

The  unit  is  usually  operated  at  a  fixed  load  to  utilize 
the  full  volume  of  water  discharged  by  the  upper  plant, 
the  principal  variations  of  load  being  assumed  by  the 
upper  plant ;  but  complete  control  of  the  load  on   the 


remote  unit  is  always  in  the  attendant's  hand  through 
the  medium  of  the  governor  motor  as  explained  above. 

Consideration  was  given  to  elimination  of  the 
hydraulic  governor  and  substitution  of  motor-operated 
headgates,  but  this  was  rejected  owing  to  the  small 
capacitj-  of  the  upper  units  and  their  inability  to  handle 
maximum-load  peaks,  some  of  which  must  be  thrust 
on  the  remote  unit.  There  are  doubtless  many  instances 
under  which  an  even  simpler  scheme  of  complete  remote 
control  may  be  applied  than  was  found  to  be  expedient 
in  this  case.  WTiere  the  size  of  the  remote  unit  or 
the  value  placed  on  its  continuous  operation  will  justify, 
consideration  should  be  given  to  the  provision  of  differ- 
ential relay  protection  as  a  safeguard  against  self- 
destruction  on  the  occurrence  of  trouble  in  its  windings, 
and  to  bearing  thermostats  and  a  centrifugal  over- 
speed  device  to  meet  the  emergency  of  runaway  or 
overheating  bearings.  Any  one  of  these  devices  may 
be  so  interlocked  with  the  starting  solenoid  on  the  gov- 
ernor as  to  shut  the  unit  down  in  the  event  of  trouble. 

Had  the  load  to  be  served  by  the  two  plants  con- 
tained enough  synchronous  equipment  to  furnish  the 
necessary  exciting  current,  an  induction  generator 
might  have  been  used  and  both  exciter  and  governor 
eliminated,  resulting  in  the  utmost  simplicity  of  equip- 
ment obtainable.  L.  H.  Hardin, 

Electrical  Engineer. 
Mees  &  Mees,  Consulting  Engineers, 

Charlotte,  N.  C. 

Phase-Rotation  and  Synchronizing  Tests 
for  a  New  Alternator 

THE  consequences  of  paralleling  a  new  or  rewound 
alternating-current  generator  without  first  having 
made  a  careful  check  of  the  synchronizing  connections 
and  relative  phase  rotation  of  the  new  unit  and  bus 
may  be  serious  and  should  never  be  risked.  The  pro- 
cedure outlined  herein  has  been  prepared  for  field 
superintendents  of  Stone  &  Webster,  Inc. 

In  cases  where  two  buses  with  selector  oil  circuit 
breakers,  or  a  bus-tie  breaker,  are  available  it  is  a 
simple  matter  to  check  rotation  by  means  of  transform- 
ers and  a  small  motor  or  a  phase-rotation  indicator.  To 
avoid  possibility  of  error,  the  connections  should  be  so 
made  that  it  will  be  unnecessary  to  change  them  while 
rotation  is  being  checked  from  each  source. 

In  single-bus  installations  difficulties  in  following  this 
method  may  be  met.  This  is  particularly  true  of  the 
installations  of  higher  voltage  where  small-capacity 
transformers  and  motor  may  not  be  available.  More- 
over, by  this  method  it  is  necessary  to  do  a  part  of  the 
switching  by  means  of  disconnecting  switches,  which  is 
inadvi-sable.  The  following  procedure  has  been  pre- 
pared for  such  cases  and  presupposes  that  the  generator 
has  been  dried  and  subjected  to  a  potential  test  and  is 
otherwise  prepared  for  service.   This  scheme  considers 
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a  two-phase,  6,600-volt,  four-wire  generator   (see  A), 
but  may  be  adapted  to  a  three-phase  generator  (see  B). 

Connect  one  6,600/1 10-volt  potential  transformer  (fused 
on  hiKh-tension  side)  across  each  pole  of  the  generator  oil 
circuit  breaker,  having  this  breaker  blocked  in  the  open 
position.  Connect  one  110-volt  lamp  across  the  low-tension 
side  of  each  transformer. 

Run  the  generator  at  approximately  synchronous  speed 
and  regulate  the  voltage  to  coi-respond  to  the  bus  voltage, 
then  close  generator  disconnectinj;;  switches. 

If  the  leads  of  the  generator  are  properly  connected  to 
the  circuit  breaker,  all  four  lamps  will  vary  in  brilliancy 
in  like  manner;  i.e.,  all  lamps  will  be  bright  or  all  lamps 
will  be  dark  at  the  same  instant. 

In  case  two  lamps  on  one  phase  are  bright  and  the  other 
two  are  dark  at  the  same  instant,  one  phase  of  the  genera- 
tor is  reversed.  Should  this  condition  be  found,  stop  the 
generator,  open  the  disconnecting  switches  and  interchange 
the  two  leads  of  one  phase  on  the  generator  side  of  the 
breaker  and  reconnect.     Then  repeat  the  test.     All  lamps 


may  be  accomplished  by  gently  tapping  the  instrument  case 
or  by  removing  the  cover.  The  following  procedure  as- 
sumes that  generators  are  synchronized  to  the  bus  and 
that  connections  are  made  for  lamps  dark  at  synchronism. 

V.  Close  the  generator  disconnecting  switches  and  oil 
circuit  breaker.  Determine  by  the  use  of  the  voltmeter 
plug  whether  potential  is  indicated  on  each  phase  of  th« 
generator  potential  transformers. 

VI.  Next  insert  the  synchronizing  plug.  The  pointer  of 
the  synchronism  indicator  should  "jump"  to  the  neutral 
(vertical  upright)  position  and  the  synchronizing  lamps 
be  dark,  provided  that  the  synchronizing  connections  are 
correct.  This  is  an  absolute  check,  as  both  sets  of  poten- 
tial transformers  are  energized  from  the  same  source. 

VII.  Should  the  synchronism  indicator,  on  the  insertion 
of  the  plug,  take  the  vertical  downward  position  and  thp 
lamps  show  bright,  opposite  polarity  of  the  generating  and 
bus  potential  transformers  is  indicated.  In  this  event  dis- 
connect the  bus  potential  transformer  used  for  synchroniz- 
ing and  determine  the  polarity,  additive  or  subtractive,  as 
outlined  by  the  Standardization  Rules  of  the  A.  I.  E.  E. 


To  sw/fch  \  .{f.  )  6(00'm/f 
board 


To  synchronism  . 
jT  t  r  hdicafxy  d.  lamps  - 1 ' 

p"ug  '        ■S/'K^.*ws^^..*  ;  J  Syn 


7b  syncf^'~0'^isfTi  ^ 


Run  /  Start.-        *  l        Sunch.- 
plug      plug       '  ,f.    riceptack' 


DIAGRAMS  FOR  CHECKING  PHASE-ROTATION   AND  SYNCHROSCOPE  CONNECTIONS 
.\ — ^Two-phase  system.      Generator   terminals  are    diaBrammatic       chronizing  connections  between  generator  and  bus.     D — Checkine 
only.      Test   must    be    made    to   determine   which   terminals    corra-        synelironizing  connections  from  generator  to  generator  on  a  two- 
spond  to  each  pha.sc.      li — Three-phase  system.     C — Checking  .syn-        phase  system. 


should  now  vary  in  brilliancy  in  like  manner,  indicating 
that  the  phase  connections  are  correct  and  that  the  phase 
rotation  of  the  new  unit  and  the  bus  are  identical.  Stop 
the  generator,  open  the  disconnecting  switches  and  dis- 
connect the  four  test  transformers  from  the  oil  circuit 
breaker. 

Procedure  for  Checking  Correctxess  of 
Si/iich  ronizing  Connections 

I.  By  magneto  or  lamp  circuit  trace  carefully  the  poten- 
tial lead  used  for  synchronizing  from  the  synchronizing 
receptacle  on  the  generator  panel  back  to  the  potential 
transformer.  Note  the  6,600-volt  bus  to  which  the  corre- 
sponding (adjacent)  high  tension  lead  is  connected  (see  C). 

II.  Next  trace  similarly  the  other  synchronizing  lead  from 
the  generator  synchronizing  receptacle  to  the  bus  poten- 
tial transformer,  in  order  to  make  certain  that  the  ad- 
jacent high-tension  lead  corresponding  to  this  synchroniz- 
ing lead  is  connected  to  the  same  6,600-volt  bus  as  found 
when  checking  the  generator  synchronizing  lead.  In  case 
synchronizing  is  done  between  generators  it  will  be  nec- 
essary to  trace  in  similar  manner  the  synchronizing  lead 
from  another  generator  panel  back  to  6,600-volt  bus  (seeD). 

III.  Disconnect  the  new  generator  cables  at  the  most 
convenient  point  between  the  generator  terminals  and  the 
oil  circuit  breaker  (.»•  in  C  and  D).  This  point  must  be  so 
chosen  that  the  generator  potential  transformers  will  be 
connected  to  the  cables  between  the  point  of  disconnec- 
tion and  the  breaker.  Carefully  tape  and  support  (at  the 
point  of  disconnection)  the  end  of  each  cable  connected 
to  the  breaker. 

IV.  Move  the  pointer  of  the  synchronism  indicator  off 
the  neutral  (vertical  upright)  position  so  that  it  forms 
an  angle  of  approximately  15  deg.  with  the  vertical.    This 


Determine  also  the  polarity  of  the  generator  potential 
transformer  used  for  synchronizing.  These  determinations 
will  show  the  polarity  of  one  potential  transformer  opposite 
to  that  of  the  other.  The  secondary  leads  of  the  generator 
potential  transformer  must  be  reversed  and  the  test  re- 
peated. Results  outlined  in  Section  VI  should  now  be  obtained. 

In  case  s>Tichronizing  is  done  between  generators  instead 
of  generator  to  bus,  substitute  the  following  for  Section 
VI.  Insert  running  plug  in  the  receptacle  of  any  generator 
in  service  and  starting  plug  in  the  receptacle  of  the  new 
generator.  Results  identical  with  Section  VI  or  VII  will 
follow  the   insertion   of  the   second   synchronizing   plug. 

After  the  synchronizing  connections  have  been  proved 
coiTect,  open  the  oil  circuit  breaker  and  disconnecting 
switches,  reconnect  the  generator  cables  and  insulate  the 
joints,  and  the  unit  is  in  condition  to  be  synchronized  and 
placed  in  service. 

Note — In  certain  types  of  synchronism  indicator  it  is 
difficult  to  make  the  pointer  stand  at  any  other  than  the 
vertical  upright  position,  Section  IV.  In  this  case,  if 
synchronizing  is  done  between  machines,  the  pointer  will 
tend  to  creep  from  the  vertical  upright  position  on  the 
insertion  of  the  first  plug  and  will  "jump"  to  the  neutral 
position  when  the  second  plug  is  inserted.  Similar  results 
may  be  obtained  where  a  six-point  receptacle  and  one  plug 
is  used  by  inserting  a  bent  wire  jumper  in  one  pair  of  holes 
of  the  synchronizing  receptacle,  causing  the  pointer  to 
creep,  then  inserting  a  second  jumper  in  the  other  pair 
of  holes. 

A.  H.  SWEETNAM, 
Construction  and  Engineering  Division. 
Stone  &  Webster,  Inc., 

Boston,  Mass. 


October  29,  1921 
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Starting  6,600- Volt  Motor-Generator 
Without  Compensator 

DURING  the  war  period  of  high  production  our  power 
house  became  inadequate  to  carry  the  load  and 
immediate  relief  had  to  be  obtained.  A  motor-gene- 
rator set  was  decided  upon  as  being  the  quickest  and 
most  reliable  unit  inasmuch  as  our  shop  drive  is  220 
volts  direct  current  and  power  is  supplied  from  the 
United  Illuminating  Company  at  6,600  volts  alternating 
current.  The  only  machine  readily  available  was  a 
700-hp.  motor-generator  set  consisting  of  a  6,600-volt 
synchronous  motor  directly  connected  to  two  250-kw.. 
115-volt,  three-wire  generators.  As  no  starting  com- 
pensator could  be  purchased  with  this  set,  the  machine 
was  started  from  the  direct-current  end  and  the  alter- 
nating-current machine  was  synchronized  daily  with 
the  line.  Since  the  delivery  on  all  electrical  material 
was  exceedingly  long,  most  of  the  starting  apparatus 
was  improvised  and  made  from  material  at  hand. 

The  direct-current  connections  are  shown  in  Fig.  1, 
both  armatures  and  both  shunt  fields  being  connected 
in  series.  A  special  change-over  field  switch  was  used, 
as  shown  in  Fig.  3,  to  shift  from  separate  excitation  to 
self-excitation  without  breaking  the  field  current.  Care 
was  used  to  make  temporary  connections  as  easily 
removable  as  possible  so  that  a  quick  change-over  could 
be  effected  when  the  alternating-current  starting  com- 
pensator arrived.  A  direct-current  starting  rheostat 
was  made  by  connecting  several  resistance  grids  in 
parallel  and  using  a  three-pole,  single-throw  knife 
switch  to  short  circuit  these  steps  of  resistance  as  the 
machine  came  up  to  speed.  A  rating  of  400  amp.  for 
two  minutes  was  allowed.  This  switch  was  mounted 
with  the  reversing  switch  on  the  ammeter  on  a  separate 
panel  next  to  the  main  panel.  As  shown  in  Fig.  1, 
this  resistance  was  simply  connected  across  the  line- 
switch  lugs. 

The  ammeter  reversing  switch  was  used  so  that  the 


The  field  of  the  synchronous  motor  was  run  at  115 
volts  and  was  connected  across  one  armature.  When 
the  current  in  the  armature  reverses  owing  to  the  driv- 
ing load  being  taken  by  the  synchronous  motor,  the 
current  in  the  field  does  not  reverse,  but  remains  steady, 
changing  very  slightly  as  the  machine  is  put  on  the  line. 
The  special  direct-current  machine  field  switch  had 
to  be  used,  because  the  direct-current  machines  must 
be  separately  excited  at  the  start  (running  as  motors), 
and  if  they  were  to  re- 
main so  when  the  machine 
is  running  alone  on  the 
bus  and  the  circuit  breaker 
were  to  blow,  the  alternat- 
ing-current machine  would 
have  its  armature  across 
the  line  without  field  ex- 
citation. After  the  ma- 
chine is  synchronized  the 
operator  throws  these 
switches  to  the  self-ex- 
cited position.  Fuses 
on  a  field  circuit  are  bad 
practice,  but  heavy  fuses 
were  placed  on  the  start- 
ing side  because  if  the 
operator  should  pull  both 
these  switches  at  the  same  time  the  armature  would 
be  thrown  aqross  the  line  and  produce  a  short  circuit. 
The  fuses  were  made  extra-heavy,  and  as  they  were  only 
used  during  starting  no  trouble  was  experienced. 

The  phasing  and  synchronizing  connections  on  the 
alternating-current  machine  are  shown  in  Fig.  2.  No 
synchronizing  receptac'es  or  double-voltage  transform- 
ers could  be  secured.  A  wooden  panel  was  wired  using 
a  voltmeter,  synchroscope,  three-pole  single-throw  knife 
switch,  two-pole  double-throw  knife  switch,  single-pole 
single-throw  knife  switch  and  four  lamp  receptacles, 
three  with  110-volt  lamps  and  one  with  a  220-volt  lamp. 


FIG.  3 CHANGE  OVER 

FIELD  SWITCH 


FIG.    1 — niRECT-CURRENT  CONNECTIONS   FOR    MOTOR- 

oene:iator  SETS 

current  at  starting  and  running  could  be  read.  The 
accuracy  was  slightly  impaired,  but  since  heavy  loads 
were  read  the  error  was  not  appreciable.  As  the  direct- 
current  panel  was  one  of  several,  one  voltmeter  and  one 
voltmeter  plug  were  used  for  a'l  by  making  an  eight- 
point  receptacle  of  the  same  spacing  as  the  standard 
four-point  outfit.  With  this,  the  voltage  across  each  ma- 
chine and  the  two  in  series  for  paralleling  could  be  read. 


FIG.  2 — SYNCHRONIZING  CONNECTIONS  FOR  6,600-VOLT 
MOTOR-GENERATOR  SET 

Four  6,600  110-volt  potential  transformers  were  used, 
extreme  care  being  exercised  to  get  the  proper  polarity 
or  relation  of  instantaneous  voltages.  The  arrows  and 
figures  show  these  directions  and  corresponding  phases. 
This  connection  is  equivalent  to  establishing  two  three- 
phase  circuits  similar  to  the  primary  circuit  in  all  re- 
spects except  voltage.  All  three  lamps  thus  dim  and 
brighten    together    when    the    pha.se    rotation    of    the 
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machine  and  the  line  is  the  same.  The  single-pole 
single-throw  switch  remains  open  when  the  lamps  are 
being  used  and  is  kept  closed  afterward,  otherwise  one 
lamp  would  be  short-circuited  by  the  common  connection 
to  the  ground.  If  the  machine  rotation  is  reversed  as 
shown  by  individual  flashing  of  the  lamps,  this  can  be 
easily  corrected  by  reversing  the  alternating-current 
leads  or  the  direct-current  machine  field  leads.  As  soon 
as  the  correct  rotation  is  established  one  potential  trans- 
former of  each  set  can  be  removed,  the  single-pole 
single-throw  switch  permanently  c'.osed  and  the  three 
lamps  removed.  It  is  well  to  check  the  lamps  and  syn- 
chroscope first,  however.  At  the  point  of  synchronism 
the  starting  switch  was  throwTi  in,  the  equalizer  on  the 
direct-current  board  and  the  direct-current  armature 
voltage  being  raised  until  the  required  load  was  carried. 

This   machine   was   started   in   this   manner   for   six 
months  until  the  compensator  was  installed  in  the.  place 
provided.    No  accident  of  any  sort  occurred. 
Bridgeport  Brass  Company,  H.  Y.  Blodgett, 

Bridgeport,  Conn.  Electrical  Engineer. 


i-in.  T  condulet.  The  snap  switch  is  mounted  in  the 
lower  corner  of  the  fixture  and  in  the  two  upper  corners 
are  screwed  lamps.  A  receptacle  for  receiving  the  plug 
of  the  test  leads   is   inserted  in  the  lower   left-hand 


Support  for  Several  Cables 

INSTEAD  of  using  the  ordinary  straps  or  cleats  put 
up  in  the  ordinaiy  manner  for  supporting  seve^  ' 
large    cables    on    a    ceiling    or   wall    run,    the    writer 
assembles  the  cables  between  cleats  as  shown  in  thfei* 
accompanying   drawing.     They   are   supported  on  long " 


Pcrce/an  c'ej*s  ■'  Cctb  >- ' 

METHOD  OF   SUPPORTING  CABLES  WHICH   OBVIATES  ATTACHING 

THEM  BY  INDIVIDUAL  SUPPORTS  TO  CEILING 

rods  which  are  in  turn  run  through  iron  straps  bolted 
to  the  ceiling  or  wall.  This  makes  a  neat  job  and  saves 
the  time  of  fastening  up  a  large  number  of  straps  or 
cleats.  W.  A.  Harris. 

New  York,  N.  Y. 


Neat  and  Inexpensive  Test  Set  for  a 
Repair  Bench 

A  BENCH  test  set  suitable  for  testing  commutators, 
making  bar-to-bar  tests  and  for  other  "lighting- 
out"  purposes  is  shown  in  the  accompanying  illustra- 
tions. It  consists  of  a  switch,  two  resistance  lamps  and 
a  plug  receptacle  for  the  test  leads,  all  of  which  are  em- 
bodied in  a  four-gang  condulet.  Several  of  these  fixtures 
are  mounted  along  the  wall  at  the  back  of  a  bench.  The 
system  is  made  of  standard  conduit  fittings,  A-in.  con- 
duit carrying  three  No.  14  rubber-covered  wires  from 
one  section  to  the  other,  with  T  condulets  inserted  at 
each  point  where  a  fixture  is  required.  The  three  wires 
run  from  a  three-pole,  double-throw  switch  which  gives 
either  alternating  current  or  direct  current  of  110  and 
220  volts.  These  wires  feed  into  the  fixtures.  Each 
fixture  is  a  Paiste  horizontal  four-gang,  pipe  taplet, 
type  GGH,  No.  4369,  having  three  sockets  No.  4257, 
with  three  covers  No.  651,  and  one  double-pole,  double- 
throw  snap  switch  No.  2623.  The  wires  are  fed  in 
through  one    ?-in.   to    i-in.   reducing   bushing  and  one 


Lamp  bcfnk 

y 

f^ 

® 

® 

;• 

i 

'4 

Lamp  or  plug 
a    for  lamp  bank 


CONNECTIONS  FOR  COMPACT  SET  FOB  TESTING  WITH  LAMPS 
IN  SERIES  ON  220  VOLTS  AND  110  VOLTS 

socket.  In  place  of  the  upper  left-hand  lamp  a  plug 
may  be  inserted  as  shown,  connected  to  an  additional 
lamp'  bank  of  six  lamps,  which  is  hung  on  the  wall 
near  by.  The  lamp  bank  has  five  key  sockets  and  one 
keyless  socket,  and  the  leads  are  inserted  in  the  two 
binding  posts  as  shown.  By  the  use  of  one  keyless 
socket  there  will  always  be  one  lamp  in  circuit  on  the 
lamp  bank.  Thus,  when  220  volts  is  used,  this  lamp 
and  the  lamp  in  the  fixture  will  always  be  in  series. 
When  the  snap  switch  is  in  the  position  shown  by  the 
full  lines,  110  volts  is  obtained  on  the  last  leads.  When 
it  is  in  the  position  shown  by  the  dotted  lines,  220  volts 
is  on  the  leads,  with  the  lamps,  of  course,  in  series. 
Following  out  the  circuits,  it  will  be  noticed  that 

there  is  always  one  

lamp  in  series  on  I 
110  volts  and  that 
any  number  up  to 
seven  lamps  may  be 
put  in  parallel.  On 
220  volts  two  lamps 
are  always  in  series. 
If  the  lamp  bank  is 
connected  to  one  of 
the  sockets,  there 
may  be  danger  of 
impressing  too  high 
a  voltage  on  the  lamp 
in  the  condulet  when 
220  volts  is  being 
used.  This  is  pos- 
sible if  the  test  leads 
are    connected   to    a  co.mpact  test  set  .mounted 

fairly  low  resistance  back  of  repair  bench 

and    more    than    one         Lamp  bank   m.iy  be   removed   by  pull- 
,  .      ,  .  .       Ing    out    plug    and    a    single    lamp    sub- 

lamp  is  turned  on  in   sututed. 

the  lamp  bank  in 

series   with    the   one   lamp   which    is    in    the   condulet. 

It  must  be  noted  that  one  of  the  test  leads  is  con- 
nected directly  to  the  line,  and  therefore  this  line 
should  be  properly  fused.  A.  C.  ROE. 

Detroit,  Mich. 
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Remedies  for  Troubles  of 
Induction  Motors 

ALTHOUGH  an  induction  motor  is  an  exceedingly 
efficient  and  rugged  piece  of  machinery,  there  are 
certain  troubles  which  may  develop.  In  the  accompany- 
ing table  is  a  list  of  symptoms  of  troubles  together  with 


their  causes  and  the  proper  procedure  for  their  elimina- 
tion. 

This  information  should  be  quite  useful  to  the  indus- 
trial plant's  electrical  department  in  determining  the 
nature  of  troubles  in  the  shortest  time. 
Provincial  Paper  Mills,  H.  E.  Stafford, 

Port  Arthur,  Ont.  Electrical  Engineer. 


Troubles  of  Induction  Motors  and  How  to  Remedy  Them 


Sympton 


I     Bearing  too  hot  to  touch,  or  smoking. 


3     Smoke  issues  from  T^-indings.     Part  of 
windings  hot  while  remainder  cool. 
T  coils  charred. 


Every  second  coil  in  a  two-phase 
motor  and  every  thinl  coil  in  a 
three-phase  motor  hotter  than  ad- 
jacent coils. 


Motor  runs  hot.  and  on  examination 
it  is  found  the  groups  of  two-phases 
of  a  s tar-con nect«d  motor,  and  the 
groups  of  one-phase  of  a  delta-con- 
nected motor  are  hotter  than  other 
groups. 


Motor  runs  hot  and  explosions 
companied  sometimes  by  fire, 
in  windings. 


7     Motor  runs  hot  with  all  stator  coils 
the  same  temperature. 


?  phases  hot  in  spots,  while 


Motor  refuses  to  start 
handle  in  starting  p< 


ith  starter 

uauum  lu  Bianiug  p<JBition,  although 

the  motor  issues  a  humming  souna.t 


10     Motor  starts  and  runs,  but  rotor  heata 
up  while  the  stator  is  cool. 


Motor  issues  a  pecul  ar  sound  when 
running  light,  as  if  a  heavy  load 
were  thrown  on  periodically  with  a 
slight  slackening  of  speed  at  these 
intervals. 


a.  Bearing  dry. 


b.  Bearing  dirty. 

c.  Bearing  tight. 


d.  Oil  rings  not  working. 

e.  Bearing  binding. 

f .  Bearing  out  of  true. 

g.  I>oose  bearing. 


a.  Not    enough    resistance    in    phase 

which  is  hottest,  causing  unbal- 
anced currents  in 

b.  One  phase  grounded 


Motor  running  single-phase. 


Temporary  ground  or  short  cirouit. 


Motor  usually  overloaded. 


Part  of  windings  inoperati\*e. 


a.  Motor  tries  to  mn  single-phase. 

b.  Air  gap  displaced,  t 

c.  Open  circuit  in  stator  windings. 


Abnormal  cuirenta  in  rotor. 


Cause 


f  Not  sufficient  oil. 
\  Oil  rings  not  working. 
Grit  in  oil. 

Cause  I  and  2  above,  causing  particles 
of  metal  to  be  sheared  off  and  de- 
posited at  other  parts, 
Rings  out  of  slots. 


Shaft  out  of  true. 

Too  much  strain  on  pulley. 


Overload  on  motor. 


Bearing  worn  on  one  side. 


•  overload  relay 


Due  to  dampness  which  causes  circu 
lating  currents  between  coils  and 
between  any  coil  and  ground. 


Motor  overloaded. 


One  fuse  blown  or  one  overload  relay 

out  of  order. 
Bearing  out  of  true. 

Caused  either  from  a  short  circuit, 
which  might  puncture  a  coil  or  from 
rough  handling. 


Rotor  bars  loose  or  grounded. 


One  coil  in  one  phase  reversed. 


12    Motor  issues  a  buszing  sound  when     Loose  connection  on  rotor  bars, 
fully  loaded. 


Due  to  wrong  connection  when  being 
repaired  or  reconnected. 


Overheated  bars  or  rings. 


Remedy 


Refill  with  clean  oil  after  first  washing 
the  bearing  with  kerosene. 

Same  as  above. 

Scrape  bearing  and  shaft  or  replace 
bearing. 

Replace  rings,  making  sure  no  metal 
adheres  to  sides  of  slot.  If  ring 
sticks  or  runs  slowly,  bevel  it  at 
either  top  or  bottom  with  a  fine  file. 

Place  shaft  in  a  lathe  and  true  and 
renew  bearing. 

Bearing  should  be  shimmed  with 
pieces  of  tin,  as  a  temporary  meas- 
ure, or  replaced  with  new  bearing. 

Tighten  set  screws  holding  bearing  in 
journal. 


load  or  increase  size  of  motor. 


If  noticed  before  coils  ; 

realigning  the  bearing  and  inserting 
new  wedges  will  correct  the  fault; 
otherwise  coils  will  need  to  be 
replaced. 


Replace  short-circuited  coil  or  "jump" 
the  coil*  as  a  temporary  expedient. 


;  ground  by  lifting  coil  and  re- 
insulating.  One  ground  not  serious 
if  motor  is  not  overloaded,  when 
delta-connected.  If  star-connected, 
there  may  be  unequal  currents  be- 
tween phases.  If  two  phases  are 
grounded,  a  short  circuit  is  the 
result. 


Replace  fuse  or  adjust  relay  and  take 
ammeter  readings  of  each  phase. 


Bake  motor  until  all  dampness  <^- 
appears  and  dip  or  brush  wth  in- 
sumting  varnish. 
,  If  coils  are  punctured,  replace  with 
new  coils. 
If  motor  is  needed  at  once,  the 
punctured  coils  can  be  cut  out,  if 
not  too  many,  as  a  temporao 
expedient.* 


each  phase  with  an  ammeter,  and 
readings  are  high,  reduce  the  load 
increase  the  size  of  the  motor. 


Replace  short-circuited  coila.  as  they 
will  usually  be  found  badly  charred. 


Replace  fuse  or  adjust  relay. 

Shim  the  bearing  or  replace  with  a  new 

one. 
Insert  new  coil  or  "jump"  the  damaged 

one.* 


Tighten  set  screws  holding  rotor  ban 
to  ehort-circuiting  rings  and  solder 
or  weld  thorn,  and  remove  grounds. 
In  the  more  up-to-date  t>T>e«  of 
rotors  ha\'ing  cast-on  end  rings,  this 
trouble  is  seldom  encountered. 


Connect  coil  to  it«  proper  group  and  in 
proper  polarity. 


Same  as  for  symptom  No.  10. 


•  Carr  must  be  used  in  "jumping"  a  coil  and  thr  ffilU.wing  pninta  should  be  obBcrvc<^l:  Where  n  phaw-boundary  coil  is  cut  out  or  "jumped"  care  must  be  taken 
that  no  intf-rconnection  of  phasf^  or  wrong  groups  takow  pl.'i';.-.  In  one-layrr  windings,  if  the  insulntinn  iH  badly  burnt,  the  coil  will  have  to  be  completrly  taken  out. 
•ince.  if  only  disconnected,  circulating  current*  will  be  prfxiurrd  which  will  heat  up  the  "jumped"  coil  and  damaKC  adjarcr 

idepprBJr.t.      If  more  coils  than  one  per  phase  are  burnt,  care  must  be  taken  that  there  arc  enough  left  to  oflfcr  i 


*  hoatii 


coils. 

ough  resistan 


_    to  thrrf   bring  only  one 
to  keep  the  current  low  on 


coil  I 

account  of  c,...r.,.,.™w,,^. 

t  Wherr  th«>  rotor  is  not  centered  in  the  stator,  it  is  possible  that  a  mot<ir  cannot  develop  sufficient  torque,  and  consequently  will  not  run,  although  all  fuses  are 
inUct.  The  motor  will  hum  and  the  rotor  will  probably  turn  an  inch  or  so.  The  symptom  is  the  same  as  that  of  a  motor  tr>'ing  to  run  single-phase.  In  a  case  of  thia 
kind  insert  a  ffeler  between  the  rotor  and  stator.  and  the  trouble  will  show  up  as  an  irregular  air  gap,  ...  .-.v  i     *  .l 

X  The  following  hintfl  will  bo  found  useful  in  loratmK  tho  trouble:  If  R  motor  docs  not  start.  (I)  examine  the  fuses;  (2>  examme  the  relays;  (3>  look  over  the 
starter  carofully  as  outlined  in  a  previous  artiolo  in  the  Kl.K<  TKICAL  >^ORLU,  Aug.  6.  1921,  page  276;  (4)  inspect  air  gap  with  a  feeler;  (5)  remove  belt  or  coupling, 
as  the  case  may  he,  to  find  if  motor  is  overloado<l;  (6)  t*At  out  motor  wimlings  with  a  mngneto  or  bank  of  lamps.  One  of  these  suggestions  should  locate  the  trouble, 
fcnd  by  applying  the  proper  remedy  the  difficulty  is  soon  bo1vo<1 


Management  and  Policy 


Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


An  Emergency  Policy— "Pay  as  You  Sell" 

By  William  Gould 

Commercial  M(ni(ujer  MaasdcliitKetts  Lightiug  ('ompuiiies, 
Boston,  Mass. 

THE  imperative  need  of  the  electrical  industry  today 
is  to  break  away  from  the  present  Micawber-like 
policy  of  "Waiting  for  something  to  turn  up."  It  is 
my  opinion  that  the  "pay-as-you-buy"  methods  are 
doing  much  to  retard  the  recovery  of  business  and  that 
what  we  need  at  this 
time  is  to  adopt  the 
plan  of  "pay-as-you- 
sell."  This  plan  has 
very  recently  been  put 
into  effect  among  the 
ten  gas  and  electric 
utilities  under  the 
management  of  the 
Massachusetts  Lighting 
•Companies  interests. 
Manufacturers  and  job- 
bers are  allowing  us  to 
pay  for  appliances  as 
we  later  sell  them,  in- 
stead of  buying  out- 
right in  quantity  of 
appliances  or  placing 
blanket  contracts  for 
the  estimated  seasonal  requirements.  The  plan  has  been 
in  use  only  a  few  weeks,  but  even  this  short  trial  shows 
conclusively  that  the  sale  of  appliances  is  being  strik- 
ingly increased.  The  plan  is  not  a  consignment  method, 
but  a  straightforward  attempt  to  concentrate  sales  activ- 
ities  upon  products  arranged  in  "mass  formation"  in  the 
light  of  day,  right  in  the  salesroom,  instead  of  being 
<lemobilized  in  the  unfrequented  recesses  of  the  manu- 
facturer's or  the  jobber's  stockroom. 

By  the  "pay-as-you-sell"  method  the  utility — and  the 
contractor-dealer  of  approved  credit  and  commercial 
((ualifications — agrees  to  adopt  a  definite  sales  policy  for 
the  appliance,  including  a  definite  advertising,  show- 
window  and  display  space  for  it,  backed  by  the  united 
effort  of  the  entire  organization  to  get  it  into  service. 
Instead  of  buying  on  a  hand-to-mouth  basis,  with  low 
production,  heavily  stocked  warehouses  and  small 
volume  of  business,  it  means  larger  and  more  widely  dis- 
tributed buying  by  the  public  and  by  the  sales  organiza- 
tions. It  may  mean  the  carrying  of  substantial  stocks 
by  the  jobber  in  order  to  meet  the  demands  of  growing 
business,  but  it  will  mean  a  more  rapid  turnover  for 
both  the  jobber  and  the  retailer,  and  it  will  mean 
increased  output  for  the  manufacturer. 

The  electrical  industry  has  been  severely  handicapped 
in  the  last  few  years  by  increasing  costs  of  labor, 
material  and  capital.  Manufacturers  have  also  materially 
reduced  their  selling  organizations,  and  a  lack  of  life 
in  selling  campaigns  and  efforts  is  all  too  evident. 


Successful  appliance-selling  campaigns  can  be  revived 
if  this  large  investment  in  money  in  hidden  stocks  can 
be  liquidated  by  the  "pay-as-you-sell"  plan.  Stocks  of 
finished  goods  now  "eating  their  heads  off"  in  fixed 
charges  in  warehouses  can  be  moved  into  the  retail 
showroom  and  vigorously  merchandised  from  quantities 
large  enough  really  to  impress  the  public.  Convenient 
payments,  under  the  installment  principle,  can  be  util- 
ized as  hitherto  between  the  ultimate  purchaser  and  the 
retailer.  Cash  payment,  however,  will  prove  a  big 
factor.  The  desire  to  complete  partial  payments  long 
before  the  term  of  the  agreement  is  up  closes  probably 
60  per  cent  of  such  accounts.  The  public  utility  can 
therefore  well  afford  to  make  the  full  pa>Tnent  to  the 
jobber  or  manufacturer  upon  recording  the  ultimate 
sale. 

This  plan  will  make  it  easier  for  many  small  com- 
panies to  enter  actively  into  the  merchandising  field  and 
will  aid  in  teaching  them  how  to  sell  goods.  It  will 
result  in  the  creation  of  many  new  selling  agencies  in 
hitherto  inactive  quarters  and  without  the  heavy  initial 
investment  usually  required. 

Before-the-war  methods  of  financing  are  changing  to 
meet  present  conditions,  and  a  small  customer  who  buys 
regularly  is  proving  better  than  a  big  one  who  buys 
intermittently.  The  new  plan  may  not  be  needed  in 
normal  times,  when  industries  are  running  at  full  speed. 
l)ut  it  has  worked  well  in  the  sale  of  lamps  and  it  offers 
a  way  to  remove  the  present  barrier  to  selling  activity. 
It  will  bring  large  and  small  companies  and  concerns 
into  step  for  better  times  and  create  new  revenue  for 
everv  branch  of  the  industrv. 


Utilities  >Iiist  Advance,  Says  Nova  Scotia 

Boar<l  of  Comniissionerb 

ff  A  PUBLIC  utility  cannot  .stand  still;  it  must  either 
/\  advance  or  go  backward,"  says  the  annual  report 
of  the  Boai-d  of  Commissioners  of  Public  Utilities  of 
Nova  Scotia.  "To  advance  it  must  procure  capital 
cheaply  or  on  fair  terms  in  order  to  finance  its  under- 
taking and  meet  demands  for  larger  and  better  service. 
Clamor  against  public  service  corporations  undoubtedly 
makes  this  financing  more  difficult  and  will  continue  to 
do  so  until  the  public  or  the  customer  of  the  utility 
comes  to  realize  that  it  reacts  upon  the  customers  and 
has  the  effect  of  causing  the  man  with  capital  to  look 
askance  upon  public  utilit.v  investments  and  securities. 
The  more  unattractive  the  investment  is  made  to  appear 
the  greater  the  inducement  or  premium  which  has  to  be 
offered.  Such  increased  premium  must  sooner  or  later 
be  reflected  in  rates,  and  ultimately  the  constituency 
which  by  its  hostility  and  criticism  made  the  securities 
of  the  utility  unattractive  to  the  investor  is  itself  called 
upon  to  pay  either  by  submitting  to  service  incomplete 
and  unsatisfactory  if  capital  expenditures  are  not  made 
or  in  the  increased  outlay  or  premium  for  capital  ob- 
tained and  expended." 
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Omaha  Electrical  Family  Launches  Strong 
House- Wiring  Campaign 

SUCCESS  in  a  house-wiring  campaign  depends  more 
on  preparation  than  any  one  other  thing,  in  the 
opinion  of  W.  S.  Byrne,  sales  manager  of  the  Nebraska 
Power  Company  of  Omaha.  Before  launching  the 
house-wiring  drive  there,  now  in  full  swing,  a  survey 
was  made  of  the  entire  city  and  a  new  list  built  up 
totaling  4,500  unwired  houses.  Through  the  good  re- 
lations existing  between  the  central-station  company 
and  the  telephone  company  it  was  possible  to  develop 
direct  from  the  file  of  the  telephone  company  2,500 
selected  names  of  homes  using  a  telephone  but  not  elec- 
tric light. 

"We  then  went  to  the  electrical  contractors  of  Omaha 
through  their  organization,"  says  Mr.  Byrne,  "and 
pointed  out  that  there  was  in  the  neighborhood  of 
$600,000  worth  of  wiring  business  available  in  the  ter- 
ritory. A  number  of  them  agreed  to  participate  in  a 
direct  mail  and  house-to-house  solicitation  of  this  busi- 
ness based  on  a   unit  cost  per  outlet   for  the  wiring. 

"The  campaign  is  a.uite  too  young  to  give  a  definite 
estimate  of  the  results,  but  we  are  most  optimistic 
from  the  returns  of  the  first  three  days  of  the  canvass. 
Postal  cards  and  first  letters,  which,  by  the  way,  car- 
ried an  actual  sample  of  wire,  were  sent  out  to  176 
'prospects'  and  were  followed  by  calls  by  the  contractors' 
representatives  on  116  of  them.  Eleven  contracts  were 
immediately  obtained,  and  sixty-two  were,  in  the  opin- 
ion of  the  salesman,  'live  prospects'  whom  they  believed 
could  be  persuaded  to  wire  within  a  very  short  time." 


so  far  not  a  single  visitor  has  failed  to  state  definitely 
that  he  is  "sold"  on  the  idea  of  good  lighting  as  a 
result  of  seeing  the  exhibit. 


Boston  Lighting  Bureau  Aids 
Equipment  Sales 

PURCHASES  of  industrial  lighting  equipment  have 
been  stimulated  in  New  England  by  the  exhibit  of 
the  Bureau  for  Better  Illumination  at  491  Boylston 
Street,  Boston,  according  to  a  preliminary  statement 
by  J.  Daniels  of  the  engineering  department.  As  re- 
cently outlined  in  the  Electrical  World,  this  exhibit 
is  being  maintained  by  co-operating  representatives  of 
all  branches  of  the  electrical  industry,  and  in  the  four 
months  of  its  service  sixteen  major  meetings  have  been 
held,  besides  a  number  of  private  meetings.  More  than 
600  persons  have  examined  the  display,  which  is  de- 
clared on  good  authority  to  be  the  most  complete  thus 
far  assembled  in  the  country.  During  the  summer  visi- 
tors from  the  electrical  industry  predominated,  but 
steps  are  now  being  taken  to  bring  manufacturers  to  the 
exhibit,  and  with  good  results. 

Following  a  visit  of  fourteen  executives  to  the  exhibit, 
the  American  Printing  Company,  Fall  River,  Mass., 
purchased  .several  thousand  dollars  worth  of  improved 
lighting  apparatus.  The  Mead-Morri.son  Company,  East 
Bo.ston;  Gillette  Safety  Razor  Company,  South  Boston; 
Farrington  Manufacturing  Company,  Roxbury,  and  Se- 
curity Mills,  Newton,  Mass.,  are  a  few  of  the  local  fac- 
tories which  are  making  or  have  made  changes  as  a 
result  of  viewing  the  display.  Other  betterment  work 
in  reported  from  Revere,  Salem  and  Lowell,  Mass.,  Man- 
ihester.  N.  H.,  and  Providence,  R.  I.  During  "No 
Accident  Week,"  when  the  tenth  annual  congress  of  the 
National  Safety  Council  was  held  at  Boston,  represent- 
atives from  various  manufacturing  companies  demon- 
strated the  exhibit  to  attending  visitors,  the  display 
bt'ing  kept  open  day  and  night.    Mr.  Daniels  states  that 


Picture  of  Minneapolis  Company's  Growth 
Helps  Sell  Stock 

THIS  customer-ownership  window  display  of  the 
Minneapolis  General  Electric  Company  bears  out 
the  old  saying  ihat  nothing  succeeds  like  success.  On 
a  map  of  the  company's  territory  different-colored  tacks 
are  inserted  representing  the  number  of  stockholders, 
customers  and  towns  served.  Below  the  map  is  a  record 
of  the  company's  growth  telling  how  in  the  period  from 
1912  to  1921  the  towTis  served  have  increased  from  36 
to  290,  the  customers  served  from  48,000  to  151,000, 
the  connected  load  from  92,000  hp.  to  359,000  hp.  and 
the  shareholders  from  2,000  to  16,000.  This  constant 
growth  of  business  and  the  evidence  of  confidence  shown 
by  the  increase  in  shareholders  stimulated  numerous 
inquiries  from  prospective  stockholders.   T.  C.  Erringer, 


CO.NVIiVCI.NG    CL'STOMER-OWNBRSHIP    WINlmW     DISPLAY    OF 
MINNEAPOLIS  COMPANY 

manager  of  the  company's  securities  department,  says: 
■The  display  attracted  a  great  deal  of  attention  and 
brought  many  callers  into  the  office,  resulting  in  quite 
a  few  sales.  It  is  beyond  doubt  one  of  the  most  effec- 
tive window  exhibits  we  have  had." 


"Airplane  Movie"  of  Utility's  Property 
to  Boost  Customer  Ownership 

BELIEVING  that  stock  can  be  sold  more  readily  to 
an  investor  when  he  is  familiar  with  the  physical 
property  of  the  industry  in  which  he  is  asked  to  be- 
come a  partner,  the  Northwestern  Electric  Company  of 
Portland,  Ore.,  is  preparing  an  "Airplane  movie"  for  use 
in  its  stock-selling  campaign.  This  exhibition  will  give 
a  graphic  picture  of  the  company's  property  to  prospec- 
tive stockholders.  It  will  consist  of  a  series  of  motion 
pictures  of  the  company's  hydro-electric  development, 
power  plants  and  transmission  lines  taken  from  an  air- 
plane. 

Flights  are  now  being  made  in  the  mountains  and 
along  the  White  Salmon  River  in  Wa.shington  in  the 
vicinity  of  the  company's  hydro-electric  plant.  A  mo- 
tion-picture operator  is  filming  .scenes  of  the  moun- 
tainous country  and  along  the  river,  showing  where  its 
power  is  converted  into  electric  energy  and  then  carried 
over  transmission  lines  to  the  many  consumers  in  Port- 
land. The  pictures  will  be  exhibited  at  local  motion- 
picture  theaters  in  Portland  and  be  an  excellent  means 
of  stimulating  interest  in  the  company's  preferred  stock. 
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Small  Company  Sells  Fifty-eight  Washing 
Machines  in  Ten  Days 

TO  SELL  fifty-eight  washing  machines  in  ten  days 
in  a  community  with  2,500  residence  customers, 
one-fourth  of  whom  live  in  a  district  just  then  emerg- 
ing from  a  six  months'  strike,  about  800  residing  in  an 
industrial  section  where  the  factories  were  operating 
only  three  or  four  days  a  week,  and  the  remainder 
being  farmers  at  the  height  of  the  crop  season,  was 
the  achievement  of  the  Northern  Connecticut  Light  & 
Power  Company,  Thompsonville,  Conn.  This  was  ac- 
complished by  newspaper  and  direct-mail  advertising 
of  machines  obtained  from  an  overstocked  distributer 
and  offered  at  a  reduction  of  $60.25  from  the  former 
price  of  $160.  Both  the  installment  and  the  cash-pay- 
ment plans  were  used.  Twelve  of  the  thirty  homes 
represented  by  electrical  department  employees  are 
users  of  electric  washers.  Walter  P.  Schwabe  is  gen- 
eral manager  and  John  A.  Ryan  is  in  charge  of  the 
merchandise  and  new-business  department  of  the  com- 
pany. The  department  consists  of  three  people,  a  man- 
ager, one  clerk  in  the  appliance  store  and  one  outside 
salesman. 

Temporary  Floodlighting  Installation 
Profitahle  in  Two  Ways 

PROFITABLE  business  and  public  good  will  can  fre- 
quently be  secured  by  central-station  companies  fi'om 
temporary  lighting  loads.  An  interesting  example 
comes  from  the  Louisville  (Ky.)  Gas  &  Electric  Com- 
pany in  the  floodlighting  of  the  new  Merchants  and 
Manufacturers'  Building  at  the  Kentucky  State  Fair 
grounds.  This  was  the  first  large  floodlighting  job  in 
Louisville,  and  as  the  building  is  now  the  largest  in 
the  state  it  attracted  a  great  deal  of  attention  and 
much  interested  comment.  More  than  200,000  persons 
visited  the  building  during  the  fair.  The  entire  light- 
ing for  the  state  fair,  held  recently,  was  furnished  by 
the  Louisville  company.  The  demand  was  between  500 
kw.  and  600  kw.  and  was  used  about  five  hours  a  night 
for  the  week. 

The  floodlighting  equipment  was  designed  and  in- 
stalled under  the  supervision  of  George  M.  Miller, 
superintendent  of  the  electrical  construction  and  dis- 
tribution department  of  the  Louisville  Gas  &  Electric 
Company. 


What  Other  Companies 
Are  Doing 

San  Diego,  Cal.  —  Business  of  the  San  Diego  Con- 
solidated Gas  &  Electric  Company  has  expanded  so 
rapidly  that  an  addition  to  its  power  plant  will  be  built 
to  house  a  new  15,000-kw.  turbine.  Even  with  the  addi- 
tional capacity  provided  by  the  purchase  of  the  street- 
railway  company's  generating  station  last  winter,  avail- 
able power  is  no  longer  adequate  to  meet  the  demands 
upon  the  company  for  service. 

Pasco,  Wash. — The  Pasco  branch  of  the  Pacific  Power 
&  Light  Company  recently  held  a  successful  "Dollar 
Day"  sale  at  which  some  very  special  bargains  were 
offered  in  the  way  of  old-stock  lighting  glassware.  R. 
B.  Bragg  in  writing  of  the  sale  says:  "We  recommend 
this  means  to  any  company  that  is  still  carrj'ing  on  its 
books  stocks  left  from  ill-advised  purchases  several 
years  ago.  This  sale  left  us  with  only  four  shades  on 
our  hands,  and  one  customer  paid  us  a  dollar  for  two 
of  them  to  use  for  hanging  baskets." 

San  Francisco,  Cal.  —  Merchandise  sales  of  the 
Pacific  Gas  &  Electric  Company  and  the  Great  Western 
Power  Company,  serving  the  territory  in  and  around 
San  Francisco,  have  been  limited  almost  exclusively  to 
electric  ranges,  small  appliances  being  left  entirely  to 
dealers.  The  Pacific  Gas  &  Electric  Company  thus 
far  this  year  has  sold  250  ranges  and  the  Great  Western 
Power  Company  177,  principally  during  the  last  two  or 
three  months.  At  the  present  rate,  under  an  intensive 
campaign  for  the  sale  of  ranges,  they  expect  to  sell  175 
to  200  more  before  the  close  of  the  year.  The  Pacific 
Gas  &  Electric  Company  has  also  sold  175  water  heaters. 

Providence,  R.  I. — The  Narragansett  Electric  Light- 
ing Company  maintained  its  total  appliance  sales  in 
dollars  within  5  per  cent  of  last  year's  record  for  the 
first  six  months  of  1921  compared  with  the  correspond- 
ing period  of  1920.  For  the  first  five  months  of  1921 
the  total  was  98.7  per  cent  of  the  January-May  figures 
a  year  ago.  Such  figures  are  heartening  indeed,  A.  H. 
Alcott,  manager  of  the  merchandise  sales  department, 
points  out,  when  one  considers  the  shrinkage  in  prices 
recently  experienced  by  the  trade  and  the  disposal  of 
1919  left-over  stock  purchased  on  a  rising  market.  To 
June  1  this  year  the  lamp  sales  of  the  company 
exceeded  the  sales  of  the  corresponding  1920  period  by 
8.2  per  cent. 
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Generators,  Motors  and  Transformers  tained  generator  cooling  system  is  used. — Stone  &  Weh- 

Controllers  far  Direct-Current  Motors. — W.  J.  JOHN,  ster  Journal,  September,  1921. 

— Advantages  and  disadvantages  of  the  face-plate  tv-pe.  Ground  Current  in  Theory  and  Practice. — L.  LlCH- 

the  drum  type  and  the  contactor  type  of  controllers  are  tenstein. — The    paper   contains   mathematical    deriva- 

given.     Relative  costs  are  shown  in  the  accompanying  tions     of     formulas     for    the     determination     of     the 

table. — Beama  (British  Electrical  and  Allied  ]\Ianufac-  distribution     and     magnitude     of     currents     traveling 

turers'  Association),  September,  1921.  through  the  ground,  such,  for  example,  as  those  between 

Circle  Diagrams  for  Closed  Slots.—H.  P.  Whitehorn.  steel  towers  with  faulty  iT\su\a.toTS.—Elektrotechnische 

— A  test  of  a  20-hp.  motor  with  closed  slots  to  bring  Zeitschrift,  Aug.  4,  1921. 

out  the  difference  betw-een  them  and  semi-closed  slots  Electrical  Traiismission  Versus  Coed  Transportation. 

in  three-phase  induction  motors.     The  most  important  — Harold  W.  Smith. — An  analysis  is  made  of  the  cost 

effect  of  a  complete  bridge  on  the  slot  is  a  decrease  in  of   transmitting   large   amounts   of   energj^   from   coal- 

the  power  factor  which  is  equivalent  to  a  displacement  mine  districts  to  industrial  centers,  and  these  costs  are 

of  the  center  of  the  circle  diagram  below  the  base  line  compared    with    the    cost    of    shipping    coal. — Electric 

by   an    amount    depending   upon   the   thickness   of   the  Journal,  September,  1921. 

bridge.— London  Electrician,  Sept.  16,  1921.  Water-Poicer  Resources  of  Canada.— A  compilation  of 

Lamps  and  Lighting  the  available  and  developed   water  power  in   Canada. 

Lighting   the  Modern   Cannery.— Wakke^^   Alden.—  The   figures   in  the   accompanying  table   are   based  on 

Proper  illumination  as  a  factor  in  increasing  production  

.   ,r       .    •  J   i.    •  J     u  J  •   iU-       _   /-„  AVAILABIJ:  and  developed  water  power  in  CANADA 

in  the  canning  industry  is  described  in  this  paper.    Gas-  

filled  lamps  rated  at  220  volts  in  RLM  reflectors  are  the  Available  Twentv-foiu--Hour 

^                                              ,1       ■                         •           J          T                f  Power  at  80  per  Cent  Lfficiency 

choice  for  some  of  the  installations  mentioned. — Journal  At  Estimated 

of  Electricity  and  Western  Industry,  Aug.  15,  1921.  Minimum'         Ma°^um           Turbine 

_,....              ._                 _              ,              ,     r                     T-i  Flow,               Development          Installation. 

Specifications   for  Large   Incandescent   Lamps. — For  Pro^-ince                     Hp.                 Hp.«                 Hp. 

the  fiscal  year  that  began  on  July  1,  1921,  new  specifica-     ^'{^'^<^'"°;'''* •  •  • ; ;    ^•\]\}^ii  W'^^Hl  ^ViaA 

tions  were  adopted  which  include  important  changes  in  Saskatchewaii .'.■..... ■.....:.■.::    ,5iM8i           !'3"'"'           ••■„v';ii 

,,       ,      ^  ,  /•        i  1.        1  m.  i        4.    ui  Mamtoba 3,270.491  5.769,444  83.447 

the  test  procedure  tor  tungsten  lamps.   1  he  most  notable     Ontario 4,950.300  6,808,i90  1, 052.048 

of  these  changes  is  the  abandonment  of  *he  long-estab-     g^w'^ni^wiuk    '  ; !    ^''smm         "'imJo?  "uso 

lished  provision  that  the  life  of  test  lamps   shall   be  ^^^^^^i^^::;:-;;;;       ^IIH            '1j5o             "i"' 

considered  as  ended  when  the  candlepower  has  fallen  Yukon  and  Northwest  Temtonea     1 25.220            m.iio             'M^^ 

to  80  per  cent  of  the  initial  value.    The  specification  of        Total 18.255.316         32,075.998  2,470.5go 

such  an  end  point  is  convenient  and  reasonable  in  the  *Dependabie  f.r  six  months 

testing  of  carbon  lamps,  because  those  lamps  will  often  ..,,,, 

burn  for  a  long  period  after  they  have  become  so  black-  known  data  and  do  not   include  the  power  ofjnany 

ened  that  they  should  not  be  continued   in  use.     In  unsurveyed  falls.-London  Engineer,  Sept.  2,  1921. 

tungsten   lamps,  however,  means  have   been   found  to  Traction 

prevent  excessive  blackening  of  the  bulbs,  so  that  the  Electric  Traction  in  Switzerland. — A  review  of  the 
lamps  normally  burn  out  before  their  efficiency  has  fallen  development  of  electrification  since  the  war  on  some 
enough  to  justify  replacing  them.  The  new  tests  will  important  sections  of  the  Swiss  railway.'*.  Descriptions 
therefore  be  based  on  the  total  life  to  the  time  of  burn-  of  the  engines,  substations  and  other  equipment  are 
out,  thus  conforming  more  nearly  to  actual  practice  in  given.— London  Electrician,  Sept.  9,  1921. 
the  use  of  \amps.— Circular  13.  Bureau  of  Standards  Giornico  Substation  of  the  Swiss  Federal  Raihmys.— 
(ninth  edition).  C.  Cohen. — This  is  one  of  two  substations  feeding  the 
Generation,  Transmission  and  Distribution  Gotthard  tunnel  line  with  single-phase  current  at  161 
Condensation  in  Turbine  Rooms.— h.  J.  TOWNE.— In-  cycles  and  15,000  volts  from  the  60,000-volt  trunk  line 
formation  on  this  subject  indicates  that  condensation  from  the  Ritom  power  house.  The  station  contains  two 
difficulties  will  be  eliminated  or  minimized  by  (1)  pro-  5,000-kva.,  single-phase,  lG5-cycle  transformers,  with 
viding  an  inclosed  ventilated  air  space  below  the  roof  room  for  a  third  unit.  The  machines  are  oil-cooled,  the 
slab;  (2)  insulation  of  the  roof  slab  by  some  non-con-  oil  for  each  transformer  being  circulated  by  electrically 
ductor  of  heat;  (3)  reducing  steam  leakage  to  a  mini-  driven  centrifugal  pumps  and  forced  through  two  cool- 
mum;  (4)  providing  wall  radiation  for  large  exposed  ers.  The  design  of  the  coolers  is  identical  with  that  of 
wall  and  window  surfaces;  (5)  adjusting  the  generator  the  "BBC"  surface  condenser  as  u.sed  in  steam  practice, 
air-cooling  .system  to  maintain  a  positive  pressure  in  An  oil  filtering  and  boiling  system  is  permanently  in- 
the  building  in  connection  with  natural  ventilation;  ^6)  stalled  and  connected  to  the  transformers.  The  substa- 
providing  an  independent  heating  and  ventilating  tion  serves  solely  for  the  supply  of  the  railway.— Brojtn- 
system  for  the  turbine  room  itself,  when  a  self-con-  Boveri  Mitteilungen,  September,  1921. 
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Automatic  Safety  Apparatus  for  Train  Control. — M. 
GouiNEAU. — The  Regan  automatic  train-blocking  sys- 
tem, used  in  America  on  the  Chicago,  Rock  Island  & 
Pacific  line,  has  been  slightly  modified  and  adapted  to 
French  railway  service.  It  is  in  very  successful  opera- 
tion on  the  Paris-Dieppe  branch.  Photos,  drawings 
and  connection  diagrams  accompany  the  paper. — Revue 
Generate  de  I'Electricite,  Sept.  24.  1921. 

Installations,  Systems  and  Appliances 

Electrical  Auxiliary  Machinery  for  Ships. — S.  E. 
Glendenning. — Points  to  consider  in  the  design  and 
manufacturing  of  auxiliary  electric  machinery  for  use 
on  a  ship  are  enumei-ated.  It  is  stated  that  direct 
current  at  220  volts  holds  the  field  as  standard  practice. 
Ventilation  of  machines  on  ships  must  be  especially 
provided  for,  and  the  machinery  must  be  as  light 
as  possible,  especially  that  located  on  the  upper  decks. 
One  of  the  most  important  installations  on  board 
a  ship  is  that  of  fans.  Often  these  are  arranged 
for  several  speeds.  Electrically  driven  deck  winches 
form  a  very  large  part  of  the  auxiliaiy  equipment. 
In  all  electrical  equipment  on  shipboard  special  at- 
tention must  be  given  to  insulation,  and  nothing  that 
will  not  stand  2,000  volts  alternating  current  should 
be  allowed.  Careful  attention  must  be  paid  to  paint- 
ing and  enameling  metal  parts  of  motors;  aluminum 
must  not  be  used  on  account  of  corrosive  effects  of  salt 
water. — London  Electrician,  July  29,  1921. 

Elect rophysics  and  Magnetism 

The  Effect  of  the  Short-Circuit  Winding  in  .Alternat- 
ing-Current  Electromagnet. — L.  DREYFUS. — The  author 
examines  in  detail  the  field  conditions  in  an  alternat- 
ing-current magnet  where  part  of  the  core  is  sur- 
rounded by  a  short-circuited  metal  frame  (damper)  in 
order  to  obtain  a  time  lag  in  the  magnetic  induction  of 
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this  part  of  the  core.  The  results  are  shown  in  a  num- 
ber of  curves,  one  of  which  is  reproduced  here.  F  is 
the  ratio  of  minimum  pull  with  damper  to  the  average 
pull  without  damper.  X  is  the  ratio  of  resistance  to 
leakage  reactance  for  the  short-circuited  frame,  and  Z 
is  a  parameter  =  v'f(2a/b),  where  a  is  the  breadth  of 
that  part  of  the  core  which  is  surrounded  by  the  frame, 
and  b  the  total  core  breadth,  while  /  is  a  correction 


factor,  depending  on  the  induction,  and  v  is  the  ratio 
of  quadratic  average  to  arithmetic  average  of  core  in- 
duction within  the  damper  frame.  The  value  of  /  is 
about  0.95  and  v  is  very  nearly  1  in  ordinary  cases. 
The  curves  show  that  a/b  should  be  taken  rather  high; 
that  is,  the  damper  should  surround  almost  the  entire 
core  cross-section.  It  is  interesting  to  note  that  for 
a/b  =  0.8  a  maximum  value  of  F  ^  1  may  be  obtained; 
i.e.,  the  damper  is  increasing  the  pull  so  that  minimum 
pull  with  damper  equals  average  pull  without  damper. 
It  is  very  important,  however,  that  a  proper  resistance 
ratio  X  be  chosen,  and  in  certain  cases  it  may  be  advan- 
tageous to  use  an  open  frame  and  external  rheostat. — 
Teknisk  Tidskrift,  Electroteknik,  June,  1921. 

Electrochemistry  and  Batteries 

Electric  Furnaces  in  Laboratory  Types. — EZER  GRIF- 
FITHS.— A  description  of  the  arc,  induction,  high-fre- 
quency-induction, vacuum-cathode-ray  and  other  fur- 
naces.— Beama  (British  Electrical  and  Allied  Manufac- 
turers' Association),  September,  1921. 

Resistance  Type  of  Electric  Furnace  in  the  Melting 
of  Brass  and  Other  Non-Ferrous  Metais. — T.  F.  Baily. 
— The  various  features  to  be  considered  in  making  an 
electric  furnace  installation  for  melting  non-ferrous 
metals  are  discussed. — Paper  presented  before  American 
Electrochemical  Societ\%  Sept.  30,  1921. 

Electric  Furnace  Melting  of  Nickel-Silver. — F.  C. 
Tho.mpson. — Advantages  of  melting  nickel-sih'er  in 
Ihe  externally  heated  electric  furnace  are  discus.sed. — 
Paper  presented  before  American  Electrochemical  So- 
ciety, Sept.  30,  1921. 

Units,  Measurements  and  Instruments 

Developments  in  Power-station  Meters. — A  descrip- 
tion of  British  instruments  used  for  measuring  steam. 
flue  gas  and  other  temperatures.  The  method  of  em- 
ploying these  instruments  for  increasing  economies  in 
generating  plants  is  discussed. — London  Engineer,  Sept. 
16,  1921. 

Direct-Reading  Wave  Meter. — H.  Thitrn. — A  new 
wave  meter,  based  upon  the  dynamometric  principle,  is 
described  in  detail,  its  function  is  explained,  and  sev- 
eral exterior  and  interior  views  of  it  are  shown.  The 
instrument  can  be  used  with  proper  shunts  for  the 
widest  range  of  wave  lengths.  It  is  manufactured  by 
the  C.  Lorenz  company  of  Berlin. — Jahrbuch  der  Drahi- 
losen  Telegraphie  n7id  Telephonic,  August,  1921. 

Telegraphy,  Telephony  and  Signals 

Testing  Thermionic  Valves. — H.  J.  LucSA. — With 
multistage  amplifier  and  transmitter  sets  a  considerable 
degree  of  uniformity  in  the  valve  employed  is  required. 
This  article  describes  tests  which  may  be  made  to  de- 
termine the  characteristics  of  valves  which  are  to  be 
used  together. — London  Electrician.  Sept.  30,  1921. 

Frequency  Meter  of  Telephonic  Range. — A.  E.  Ken- 
NELLY  and  C.  Manneback. — An  instrument  which  is 
easily  constructed  and  enables  quick  measurements  to 
be  made,  with  the  consumption  of  little  power  and  a 
large  range  of  frequency,  is  described  in  this  paper. 
This  meter  consists  of  a  fine  steel  wire  fastened  at  one 
end  to  the  top  of  a  cathetometer  and  soldered  at  the 
other  end  to  a  known  weight.  The  wire  is  supported  in 
front  of  a  telephone  electromagnet  energized  by  the 
alternating  current  whose  frequency  is  to  be  deter- 
mined. This  instrument  measures  frequency  ranging 
from  250  to  1,750  cycles  per  second. — Journai  of  Frank- 
lin Institute,  September,  1921. 
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Definite  Progress  Being  Made  in  Ford 
Negotiations  for  Muscle  Shoals 

FOLLOWING  a  conference  in  Washington  on  Oct.  24 
between  the  Secretary  of  War,  the  Secretary  of  Com- 
merce, Brig.-Gen.  Harry  Taylor,  W.  B.  Mayo  and  Col. 
J.  W.  Worthington,  Secretary  Weeks  declared  that  def- 
inite progress  is  being  made  and  that  the  divergence 
between  the  estimates  of  the  army  engineers  and  the 
Ford  engineers  on  the  cost  of  the  completion  of  the 
Wilson  Dam  and  the  construction  of  Dam  No.  .3  has 
been  narrowed  materially.  Secretary  Weeks  stated  that 
no  bargaining  was  attempted  at  this  conference  as  that 
will  be  done  between  Mr.  Ford  and  himself  soon  after 
he  has  looked  over  the  project  personally,  but  his  atti- 
tude indicated  plainly  that  he  is  rriuch  more  favorably 
impressed  with  the  proposition  in  its  present  fonn  than 
at  any  previous  time. 

Secretary  Weeks  left  Washington  Oct.  25  on  a  South- 
ern trip  and  expected  to  spend  Friday  in  a  personal 
inspection  of  the  Wilson  Dam  and  the  nitrate  plants. 
He  will  return  to  Washington  Oct.  30  and  expects  to 
"get  down  to  figures"  with  Mr.  Ford  a  few  days  there- 
in f  ter. 

Secretary  Weeks  took  pains  to  point  out  that  a  portion 
of  the  difference  between  the  estimates  of  the  cost  of 
completing  the  Wilson  Dam  and  the  construction  of 
Dam  No.  3  can  be  accounted  for  by  the  diiference  in 
costs  at  the  times  the  estimates  were  made  and  by  the 
fact  that  the  ai-my  estimates  cover  a  better  type  of 
construction  than  is  absolutely  necessary.  He  said  that 
there  is  the  greatest  eagerness  on  the  part  of  contractors 
to  undertake  work  at  this  time  and  that,  as  a  result, 
very  adi'antageous  arrangements  can  be   made. 

Although  Secretary  Weeks  agreed  that  the  reopening 
of  the  work  would  put  smoke  in  many  chimneys  and 
would  help  the  employment  situation,  he  .said  that  he 
could  not  agree  with  statements  attributed  to  Mr.  Ford 
as  to  the  extent  that  active  work  on  this  project  will 
stimulate  industrv. 


national  forests.  It  opens  the  door.  Entire  commercial- 
ization of  all  national  parks  logically  and  inevitably  will 
follow  the  passage  of  the  Walsh  bill." 


National  Parks  Association  Protests 
Against  the  Walsh  Bill 

A  BILL  to  dam  Yellowstone  Lake  inti-oduced  into  the 
United  States  Senate  by  Senator  Walsh  of  Montana 
is  characterized  by  the  National  Parks  Association  as 
"perhaps  the  most  dangerous  blow  ever  aimed  at  Amer- 
ican conservation."  The  as.sociation  is  at  this  time  send- 
ing out  literature  urging  readers  to  insi.st  that  their 
senators  and  representatives  in  Congress  "soundly 
defeat  the  Walsh  bill."  A  further  extract  from  the 
statement  is  as  follows:  "If  Congress  grants  one  single 
irrigation  privilege  in  any  national  park,  no  matter  how 
inconspicuous  the  dam  or  how  little  it  injures  the  park, 
it  de.stroys  the  hi.storic  principle  of  complete  conserva- 
tion   which    alone    differentiates    national    parks    from 


Ohio  Utility  Valuations  Increased 

THE  Tax  Commission  of  Ohio  has  boosted  the  valua- 
tions of  Ohio  utilities  until  the  gain  for  1921  over 
1920  is  two  and  one-half  times  the  gain  of  1920  over 
1919.  The  increase  is  8.2  per  cent  over  1920.  Electric 
light  and  power  companies  received  the  biggest  increase, 
the  total  valuation  being  $93,285,450,  an  increase  of 
$15,187,530  over  the  1920  figures.  This  represents  an 
increase  of  19.4  per  cent  as  against  an  increase  of  8.5 
per  cent  for  the  telephone  companies  and  5.8  per  cent 
for  the  natural-gas  companies.  Electric  railways  re- 
ceived the  smallest  increase  in  percentage,  with  a  figure 
of  5.3  per  cent.  In  addition  to  the  taxes  on  this  valua- 
tion the  companies  must  pay  a  state  excise  tax  of  1.2 
per  cent  on  gross  receipts  and  the  federal  taxes. 


Stockholders  of  Pacific  Gas  &  Electric 
Company  Told  Company's  Plan 

THE  Pacific  Gas  &  Electric  Company  has  held  the 
first  of  a  series  of  twenty  or  twenty-five  stockhold- 
ers' meetings  which  are  planned  for  various  locations  in 
that  company's  territory.  The  first  meeting  was  held 
in  San  Francisco  and  was  attended  by  500  stockholders 
who  were  told  of  the  general  plans  of  the  company. 
The  meeting  was  addressed  by  W.  E.  Creed,  president, 
J.  A.  Britton,  vice-president  and  general  manager,  and 
A.  F.  Hockenbeamer,  vice-president  and  treasurer,  who 
explained  in  detail  the  policy  and  program  of  power 
development.  Mr.  Creed  opened  the  meeting  and  said 
in  part: 

"This  meeting  marks  a  pioneer  movement  in  cor- 
porate management.  The  Pacific  Gas  &  Electric  Com- 
pany is  holding  a  series  of  meetings  of  its  stockholders 
in  various  sections  of  the  state  for  the  pui-pose  of 
acquainting  them  directly  with  the  conditions  and  projr- 
ress  of  the  company  and  its  function  in  the  develop- 
ment of  the  state  and  in  service  to  its  people. 

"In  1912  the  State  of  California  adopted  a  policy 
of  state  regulation  of  public  utilities,  and  under  that 
policy  an  unprecedented  growth  has  followed.  The 
slate  has  grown  not  only  in  population  but  both  In- 
dustrially and  agriculturally,  and  this  growth  has  fol- 
lowed the  growth  of  the  Pacific  Gas  &  Electric  Company 
and  other  utilities.  An  idea  of  the  extent  of  the  growth 
of  the  public  utilities  can  be  gained  from  the  fact  that 
since  the  establishment  of  state  regulation  about  a  bil- 
lion dollars  has  been  invested  in  the  public  service 
industries  in  the  state. 

"The  financial  structure  of  the  Pacific  Gas  &  Electric 
Company  is  sound  and  conservative.  The  construction 
program  of  the  company  is  based  solely  upon  the  needs 
of  the  state  for  gas  and  electricity  and  is  adequate  to 
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meet  those  needs  as  far  as  they  can  now  be  ascertained. 
The  estimate  of  future  demands  is  deemed  to  be  a  con- 
servative one  and  the  'service'  ideal  of  the  company 
requires  that  the  program  be  carried  out.  Close  analysis 
of  the  gas  and  power  demands  of  the  present  and  the 
future  indicates  that  the  increased  facilities  are  fully 
justified  and  will  insure  for  the  company  a  return  upon 
the  investment  made  to  provide  them." 

J.  A.  Britton  outlined  the  ten-year  program  of  elec- 
tricity and  gas  development  which  the  Pacific  Gas  & 
Electric  Company  has  before  it  today.  He  said  the 
stockholders  were  entitled  to  know  what  the  company 
was  doing  and  why  it  was  found  necessarj'  to  spend  an 
enormous  amount  of  money  during  the  next  few  years. 

Mr.  Hockenbeamer  said  that  hundreds  of  millions  of 
dollars  would  have  to  be  raised  in  order  to  meet  the 
demand  for  power  that  must  surely  grow  proportion- 
ately to  the  constant  growing  developments  in  indus- 
trial and  agricultural  activities,  to  say  nothing  of  popu- 
lation. He  told  of  the  methods  and  cost  of  raising 
money  and  other  matters  concerning  the  company's 
finances  of  which  the  public  generally  has  but  a  vague 
knowledge. 

More  Licenses  and  Permits  Are  Issued  by 
Federal  Power  Commission 

A  LICENSE  to  extend  for  fifty  years  has  been 
granted  by  the  Federal  Power  Commission  to  the 
Southern  Sierras  Power  Company  of  Riverside,  Cal. 
The  license  covers  a  transmission  line  and  appurtenant 
structures  in  the  Angeles  National  Forest.  It  requires 
that  construction  work  must  begin  before  Jan.  1  next 
and  be  completed  before  Jan.  1,  1923.  In  connection 
with  the  granting  of  this  license  it  was  stated  that 
James  Hulne,  W.  E.  McKinnon  and  Albert  Piepenburg 
relinquished  all  their  rights  of  prior  application  in  view 
of  an  arrangement  whereby  the  power  company  will 
serve  their  mining  operations. 

A  preliminary  permit  to  extend  for  two  years  was 
granted  the  Connecticut  River  Company  of  Windsor 
Locks,  Conn.,  covering  a  power  project  at  the  Enfield 
Rapids  of  the  Connecticut  River.  A  condition  of  the 
permit  was  that  the  company  must  collect  stream  gage 
and  flow  records  of  the  Connecticut,  Chicopee  and  West- 
field  Rivers  and  so  design  its  works  as  to  utilize  to  best 
advantage  the  flow  of  the  Connecticut  River  without 
undue  interference  with  other  interests.  A  conflicting 
application  by  A.  P.  Connor  of  Springfield,  Mass.,  was 
rejected. 

A  preliminary  permit  to  extend  for  two  years  was 
granted  to  the  town  of  Petersburg,  Alaska,  covering  a 
power  project  on  Crystal  Lake  in  the  Tongass  National 
Forest.  The  power  is  intended  for  public  utility  use. 
A  license  was  applied  for,  but  owing  to  uncertainty  as 
to  when  the  proposition  could  be  financed  the  commission 
granted  a  preliminary  permit  only. 

A  two-year  preliminary  permit  was  granted  to  Charles 
B.  Hawley  of  Washington,  D.  C,  covering  a  power 
project  on  New  River  at  Sandstone  Falls,  Raleigh  and 
Summers  Counties,  West  Va. 

Applications  were  received  by  the  Federal  Power 
Commission  during  the  week  ended  Oct.  15  as  fol- 
lows, the  name  and  address  of  the  applicant,  the  type 
of  application,  a  brief  description  of  the  project,  the 
proposed  use  and  the  horsepower  involved  being  shown : 

J.  G.  Galvin,  620  Alaska  Building,  Seattle,  Wash.;  pre- 
liminary permit;  power  project  involving  the  erection  of  a 
100-ft   dam  and  a  power  house  on  Aaron's  Creek  on  the 


mainland  east  of  Wrangel  Island;  pulp  and  paper  manu- 
facture; power  capacity,  10,000  hp. ;  installed  capacity, 
12,.500  hp. 

Southern  California  Edison  Company,  Los  Angeles;  pre- 
liminary permit;  dam  and  power  house  in  Boulder  Canyon, 
dam  and  power  house  in  Pyramid  Canyon,  Colorado  River, 
Mohave  County,  Ariz.,  and  Clark  County,  Nev. ;  public 
utility;  power  capacity,  900,000  hp. ;  installed  capacity, 
1,200,000  hp.  (This  application  is  in  conflict  with  the 
application  of  Edward  L.  Bayard  of  Seligman,  Ariz.,  and 
with  the  application  of  the  City  of  Los  Angeles.) 

Mitchell  Terzich,  Sonora,  Cal.;  license;  diversion  of  water 
from  Eagle  Creek  through  a  flume  to  develop  8  hp. ;  house 
lighting.  

Commissioner  Favors  "Public  Financing" 
to  Obviate  Excessive  Rates 

SPEAKING  to  his  fellow  commissioners  and  the  mem- 
bers of  the  commission  staff  recently,  Chester  H. 
Rowell  of  the  California  Railroad  Commission  declared 
that  "regulation  will  survive  only  if  it  can  continue  to 
protect  the  public  against  extortion  and  exploitation 
and  at  the  same  time  keep  the  utilities  able  to  render 
their  service  and  finance  themselves  to  expand  that 
service."  Public  ownership,  Mr.  Rowell  declared,  was 
the  only  alternative  of  regulation,  and  he  recognized 
the  unfitness  for  this  responsibility  of  governmental 
bodies  as  at  present  constituted. 

While  there  are  still  many  problems  in  public  service 
regulation,  the  basic  principles  of  rate  fixing  are  well 
established,  Mr.  Rowell  said.  He  went  on  to  assert 
that  a  fair  return  is  one  computed  on  a  property  and 
not  an  investment  basis.  In  discussing  the  contention 
of  many  utilities  that  financial  needs  should  be  the 
basis  for  return,  the  speaker  objected  that  this  might 
lead  to  sustaining  private  financing  even  after  the  cost 
of  that  financing  has  become  so  great  that  the  proper 
remedy  lies  not  in  still  higher  rates  but  in  public  financ- 
ing. In  explanation  of  this  he  instanced  the  case  of  the 
Spring  Valley  Water  Company  in  San  Francisco,  saying: 

"San  Francisco  will  soon  need  more  water  than  the 
present  Spring  Valley  plant  can  supply  and  will  need  it 
before  it  can  be  supplied  from  Hetch-Hetchy  or  the 
municipal  plant.  But  Spring  Valley,  under  existing 
conditions  cannot  finance  the  necessarj^  additional  in- 
vestment except  at  a  cost  which  would  necessitate  rates 
unfairly  high  to  consumers.  The  obvious  remedy  is.  of 
course,  for  the  city  to  take  over  the  existing  plants  and 
finance  the  additions  and  refund  the  present  financing 
at  the  cheaper  rates  which  the  cit\'  can  obtain." 


Moderate  Lnprovement  in  Business 
Persists,  A.  W.  Douglas  Says 

PERSISTING  improvement,  though  of  a  moderate 
character,  in  business  conditions  in  nearly  all  sec- 
tions of  the  country  is  seen  by  Archer  Wall  Douglas, 
chairman  of  the  committee  of  statistics  and  standards 
of  the  Chamber  of  Commerce,  whose  views  are  ex- 
pressed monthly  in  The  Satio»'s  Biwiness. 

Such  change  as  is  apparent  in  industrial  life  gen- 
erally is  rather  for  the  better.  Mr.  Douglas  asserts. 
Textiles  are  in  fair  shape  and  leather  maintains  both 
its  demand  and  appreciation  in  prices.  There  is  some 
increase  in  the  output  in  steel  and  iron  products,  but 
the  recent  rise  in  prices  may  not  la.*t.  There  is  better 
demand  for  lumber  at  somewhat  higher  figures.  The 
belief  is  general  that  next  spring  will  usher  in  re- 
newed construction  activity. 


October  29,  1921 


ELECTRICAL     WORLD 


889 


Electrical  Industry  Prepared  to  Meet 
RaOroad  Strike 

LITTLE  or  no  worry  is  being  indulged  in  by  the  elec- 
>trical  industry  over  the  possible  railroad  strike.  The 
utilities  have  laid  in  their  winter  surplus  of  fuel,  and 
the  trade  feels  that  there  is  enough  local  stock  to 
take  care  of  demand  so  long  as  the  strike  lasts.  The  gen- 
eral feeling,  however,  seems  to  be  that  there  will  be 
no  strike.  A  canvass  of  the  situation  was  made  this 
week  by  the  Electrical  World. 

New  England  and  Middle  Atlantic  States 

Electric  utilities  and  industries  in  New  England 
face  the  threatened  railroad  strike  with  utmost  con- 
fidence in  their  ability  to  maintain  supply  of  energy 
to  the  public  and  to  furnish  the  trade  with  necessary 
products.  The  opinion  is  widespread  that  no  general 
tie-up  of  railroad  transportation  is  likely.  James  J. 
Storrow  of  Boston,  who  was  fuel  administrator  for 
New  England  during  the  world  war,  estimates  that 
from  six  to  eight  weeks'  coal  supply  is  stocked  in  New 
England.  Only  where  local  hydro-electrfc  plants  of 
smaller  size  have  been  hard  hit  by  protracted  drought 
does  there  appear  cause  for  anxiety,  and  it  is  prob- 
able that  relief  can  be  had  in  these  cases  through  co- 
operative effort.  Many  central-station  companies  are 
supplied  with  enough  coal  or  fuel  oil  to  carry  them 
well  beyond  the  maximum  probable  duration  of  a 
strike.  The  falling  off  of  power  loads  in  central  New 
England  because  of  the  now  receding  business  de- 
pression has  not  yet  been  overcome,  and  this  reduces 
the  immediate  demand  for  fuel  by  perhaps  25  or  30 
per  cent.  If  a  strike  comes,  interconnection  of  elec- 
tric systems  will  win  fresh  laurels  through  skillful 
handling  of  loads  where  unbalanced  fuel  conditions 
temporarily  exist. 

Electrical  jobbers  are  not  worrying  so  far  as  the 
Electrical  World  can  find  out.  Stocks  are  still  large 
enough  in  most  lines  to  meet  several  weeks'  require- 
ments, especially  if  supplemented  by  rush  shipments 
by  motor  truck  or  trolley  express  from  New  England 
factories  and  by  water  from  New  York  and  New 
Jersey  districts.  Manufacturers  of  electrical  products 
in  New  England  are  ready  to  meet  the  situation,  hav- 
ing plentiful  stocks  of  raw  material  in  the  main. 

In  the  Middle  Atlantic  States  there  was  no  evidences 
of  worry.  Coal  stocks  are  ample  and  in  one  instance 
run  up  a  four  months'  supply.  Besides,  most  of 
the  larger  stations  are  situated  on  the  water  and  are 
by  no  means  dependent  upon  rail  transportation. 

Jobbers'  stocks  are  ample  and  none  have  been  stock- 
ing up  in  anticipation  of  a  tie-up,  nor  have  dealers 
been  making  any  unusual  demands  on  the  jobbers. 

Indiff;;rence  in  the  Middle  West 

Indifference  marks  the  attitude  of  the  Middle  West 
toward  the  strike  situation  to  an  astonishing  extent. 
Whether  this  is  due  to  an  expectation  that  the  strike 
will  not  materialize,  or  if  it  does  will  not  be  serious,  is 
hard  to  determine,  Vjut  the  general  talk  seems  to  indi- 
cate a  belief  that  there  is  a  great  deal  of  bluffing  being 
indulged  in  on  both  sides  and  a  possibility  that  govern- 
ment action  will  force  an  abandonment  of  the  strike. 
The  central  stations  of  the  Middle  West  are  in  a  favor- 
able position  as  to  fuel,  especially  the  larger  ones. 
Storage  against  winter  contingencies  is  at  least  normal 
and  in  most  cases  above  normal. 


The  larger  utilities  have  storage  that  can  carry  them 
for  thirty  to  ninety  days  at  full  load.  In  most  cases 
no  difficulty  is  expected  from  a  complete  shutdown  until 
after  the  middle  of  December  or  the  first  of  January, 
and  in  one  or  two  cases  until  the  first  of  February. 
The  utilities  in  Kansas  and  Oklahoma  close  to  the  oil 
fields  will  suflfer  least  of  all,  as  most  of  those  depending 
on  oil  are  also  equipped  to  use  gas,  which  is  piped 
directly  into  the  plants.  The  smaller  plants  in  the 
parts  remote  from  oil  supplies  depend  on  coal  and  nor- 
mally carry  somewhat  less  than  a  month's  supply  ahead. 
They  will  probably  begin  to  suffer  in  two  to  three 
weeks.  This  holds  generally  true  all  over  the  Middle 
West,  though  one  Nebraska  operator  in  close  touch 
with  the  situation  asserts  that  the  small  utilities  in  that 
state  will  not  suffer  until  after  the  midddle  of  December. 
The  same  authority  expresses  a  hope  that  a  complete 
showdown  will  come  and  the  trouble  be  settled  for  good 
and  all. 

It  is  probable  that  a  real  strike  causing'  a  complete 
shutdown  would  so  reduce  the  industrial  and  other 
loads  of  consumers  that  many  of  the  utilities  would  be 
able  to  operate  longer  than  the  above  figures  indicate 
because  of  reduced  demands.  Utilities  close  to  the  lake 
port  storages  in  the  Northwest  and  along  the  western 
side  of  Lake  Michigan  are  favored  to  some  extent  by 
their  proximity  to  supplies  that  in  emergencies  can  be 
handled  without  rail  hauls.  The  situation  in  Ohio  and 
Indiana  seems  to  be  about  the  same  as  in  the  territory 
farther  West.  One  peculiar  feature  of  the  situation 
is  the  reports  in  Chicago  Wednesday  morning  that  in- 
dicate an  actual  drop  in  the  demand  for  coal  and  seem 
to  indicate  no  fear  on  the  part  of  the  buyers  that  there 
is  any  real  emergency  ahead.  Dealers  attribute  the 
slump  to  the  warm  weather  occurring  the  early  part  of 
the  week. 

Jobbers  and  dealers  generally  take  the  attitude  that 
there  will  be  no  strike,  and  as  stocks  are  rather  gen- 
erally on  a  thirty-day  to  sixty-day  basis  and  the  demand 
is  below  normal  there  is  nothing  to  worry  about  at 
present.  In  Chicagt,  the  supplies  to  retailers  near  by 
would  be  handled  by  trucks.  Some  of  the  manufac- 
turers that  have  been  doing  a  fairly  good  business 
would  be  handicapped  because  their  trade  extends  over 
a  larger  territory  and  they  are  not  in  possession  of 
storage  space  to  permit  them  to  continue  manufacture 
of  equipment  that  cannot  be  shipped.  High-tension 
equipment  manufacturers  report  the  shipment  of  con- 
siderable amounts  of  apparatus  this  week  in  anticipa- 
tion of  the  strike. 

No  Alarm  in  South  or  Southwest 

Up  to  date  the  strike  has  not  been  considered  in  the 
South  to  be  sufficiently  imminent  to  warrant  material 
preparations  for  handling  the  situation.  A  prelim- 
inary organization  is  being  discussed  to  meet  the 
situation  in  case  a  strike  occurs,  but  unless  it  shall 
appear  that  a  strike  is  inevitable  little  actual  prepara- 
tion will  be  made  by  the  electrical  trade  in  that  ter- 
ritory. 

The  contemplated  strike  is  causing  no  particular 
concern  to  central-station  companies  and  the  elec- 
trical trade  in  the  Southwest.  Some  of  the  smaller 
utilities  have  built  up  coal  .stacks  to  a  slight  extent, 
but  in  St.  Louis  because  of  water-power  from  Keokuk 
and  the  fact  that  coal  can  be  obtained  from  nearby 
mines  in  spite  of  a  strike,  no  special  measures  are" 
being  taken  to  insure  coal  delivery.     Electrical  con- 
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sumption  will  not  be  affected  unless  the  strike  is  pro- 
tracted. Jobbers  and  dealers  will  continue  to  buy  in 
regular  manner  pending  development. 

Pacific  Coast  States  Rely  on  Canal 
Electrical  interests  in  the  Northwest  are  not  much 
concerned  over  the  threatened  disturbance,  first,  be- 
cause they  feel  that  the  backbone  of  the  strike  has 
been  broken  and,  second,  because  it  would  not 
seriously  affect  that  district  if  it  occurred,  because  a 
large  part  of  the  shipments  now  come  by  water 
through  the  Panama  Canal  and  the  rest  could  very 
easily  be  diverted.  Some  jobbers  and  manufacturers 
have  already  diverted  shipments  to  the  water  route 
and  others  are  making  plans  to  do  so.  Stocks  of 
jobbers  and  manufacturers  are  in  most  cases  in  good 
shape  to  withstand  a  temporary  tie-up.  A  surprising 
thing  about  the  situation  is  that  virtually  no  attempt 
has  lieen  made  on  the  part  of  users  of  electrical  ma- 
terial to  fortify  themselves  against  a  possible  suspen- 
sion of  freight  traffic,  an  indication  that  the  trade 
generally  does  not  look  upon  the  situation  with  any 
great  alarm. 

The  threatened  railroad  strike  will  have  little  or  no 
effect  on  the  electrical  industry  of  the  southern  Pa- 
cific Coast  because  the  stocks  on  hand  are  quite  satis- 
factory and  also  because,  just  as  in  the  Northwest, 
the  majority  of  shipments  are  already  being  received 
via  the  Panama  Canal.  If  necessary,  all  material  can 
be  supplied  by  this  route.  The  distribution  of  supplies 
from  the  receiving  centers  is  well  in  hand.  Out  of 
San  Francisco  the  inland  rivers  offer  an  uninterrupted 
route  to  two  of  the  principal  central  cities  of  the 
state,  while  the  others  may  be  readily  served  by  motor 
trucks. 

The  utilities  are  also  in  a  very  good  position.  The 
steam  stations  receive  their  supply  of  fuel  oil  through 
pipe  lines  connecting  through  to  the  oil  fields.  There- 
fore the  fuel  supply  will  be  uninterrupted.  With  but 
a  few  e.xceptions  there  are  no  large  pieces  of  ap- 
paratus en  route  by  rail  at  this  moment,  and  the  de- 
lay of  these  would  not  be  serious.  The  most  important 
of  them  is  the  material  for  the  Pit  River  plant  of  the 
Pacific  Gas  &  Electric  Company.  This  job  would  be 
halted  during  the  strike,  and  if  it  were  long  continued 
the  working  forces  would  have  to  be  reduced  with 
material  loss  in  organization.  All  other  apparatus  and 
supplies  may  be  received  by  water  and  distributed  by 
motors.  

A.  S.  M.  E.  to  Talk  About  Education 
and  Elimination  of  Waste 

ELIMINATION  of  industrial  waste  will  have  espe- 
cial attention  at  the  annual  meeting  of  the  Amer- 
ican Society  of  Mechanical  Engineers,  to  be  held  in  New 
York  City,  Dec.  5-9.  The  report  of  the  American  Engi- 
neering Council's  committee  on  elimination  of  waste  in 
industry  will  provide  the  basis  for  the  discussion,  which 
will  emphasize  the  engineering  phases  of  the  waste 
problem.  The  leading  session  will  point  out  the  neces- 
sity for  waste  elimination  and  develop  essential  prin- 
ciples of  standardization  and  stabilization.  The  profes- 
sional sections  will  consider  in  technical  fashion  the 
steps  that  can  readily  be  taken  more  effectively  to  utilize 
our  national   resources. 

The  tentative  program  shows  an  intimate  relation  be- 
'tween  the  leading  session  and  the  technical  sessions  of 
the  professional  division.     Two  sessions  on  education 


will  be  held,  one  under  the  auspices  of  the  committee 
on  education  and  training  in  the  industries,  which  will 
present  a  program  pointing  ont  the  great  need  for 
education  in  the  industries.  Dean  R.  L.  Sackett  of  the 
Pennsylvania  State  College  will  present  in  one  of  the 
papers  a  resume  of  the  status  of  industrial  education 
throughout  the  country.  Another  paper,  by  D.  C.  Buell 
of  the  Railway  Education  Bureau,  Omaha,  Neb.,  will 
relate  the  steps  taken  by  the  railroads  of  the  country 
for  the  training  of  their  men.  The  second  session  on 
education  will  be  a  joint  meeting  with  the  Societj'  for 
the  Promotion  of  Engineering  Education.  Prof.  Dugald 
C.  Jackson  is  in  charge  of  the  program,  which  will  give 
an  opportunity  for  mechanical  engineers  to  discuss  with 
teachers  the  requirements  of  an  adequate  technical 
school  training  in  mechanical  engineering. 


New  Southern  Interconnection  Relieves 
Power  Shortage  in  the  Carolinas 

RELIEF  for  the  power  shoi-tage  in  the  territory  served 
,  by  the  Carolina  Power  &  Light  Company  in  South 
Carolina,  as  reported  in  the  Electrical  WORLD  for 
Sept.  17,  page  583,  and  Sept.  24.,  page  633,  has  been 
brought  about  through  a  liberal  exchange  of  energy 
by  three  large  Southern  companies,  the  Alabama  Power 
Company,  the  Georgia  Railway  &  Power  Company  and 
the  Southern  Power  Company. 

On  Oct.  23  arrangements  were  completed  to  inter- 
change energy  between  the  system  of  the  Alabama 
Power  Company  and  the  Georgia  Railway  &  Power 
Company  over  a  tie  line  which  was  recently  completed 
between  Gadsden  and  Lindale,  Ala.  Energj'  is  now 
being  transmitted  from  the  Lindale  substation  of  the 
latter  company  to  the  Boulevard  substation  in  Atlanta 
over  a  110,000-volt  circuit.  Use  is  being  made  of  the 
double-circuit  power  line,  which  has  heretofore  been 
operated  at  38,000  volts.  A  second  circuit  at  110,000 
volts  completes  the  direct  line  at  this  voltage  from 
Lindale  substation  to  the  Boulevard  substation  in  At- 
lanta. This  energy  is  being  absorbed  by  the  system  and 
its  equivalent  delivered  to  the  Southern  Power  Com- 
pany through  the  connection  between  that  company  and 
the  Georgia  system  at  the  Tallulan  Falls  station.  The 
Southern  Power  Company  then  delivers  to  the  Carolina 
Power  &  Light  Company  the  amount  originally  absorbed 
by  the  Georgia  company,  so  that  the  interchange  of 
enei-gy  through  high-voltage  trunk  lines  is  now  com- 
pleted over  1  distance  of  something  like  1,100  miles 
through  four  Southern  states.  The  general  plan  in 
the  interchange  is  to  shift  the  distribution  of  load 
centers  so  as  to  absorb  the  energy  exchanged  at  the 
service  points  nearest  to  the  point  where  energj'  is 
received. 

The  Gadsden-to-Lindale  tie  line  is  a  simple  circuit 
with  No.  3  0  aluminum  conductors  on  the  Alabama  side 
and  No.  4  0  aluminum  conductors  on  the  Georgia  side. 
giving  a  capacity  of  20.000  kw.  At  the  present  time 
the  demand  is  fluctuating,  ranging  up  to  10,500  kw. 
The  entire  interchange  will  be  in  the  order  of  150,000 
kw.-hr.  to  200.000  kw.-hr.  a  day.  Besides  taking  power 
from  the  Alabama  system,  the  Georgia  Railway  &  Power 
Company  furnishes  about  10.000  kw.-hr.  in  the  daytime 
to  the  Columbus  (Ga.l  Power  Company  and  at  night 
obtains  20.000  k"vv.-hr.  It  also  takes  about  2,500  kw. 
demand  from  the  Tennessee  Power  Company,  which  in 
turn  is  obtained  from  the  Maryville  (Tenn.l  plant  of 
the  Aluminum  Company  of  America, 
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Report  Submitted  on  Cost  of  Columbia 
River  Project 

THE  report  of  the  board  of  engineers  commissioned 
by  the  Umatilla  Rapids  Power  Site  Association  to 
inquii'e  into  the  results  and  probable  cost  of  construct- 
ing a  dam  in  the  Columbia  River  about  3  miles  east 
of  the  town  of  L'matilla,  180  miles  east  of  Portland, 
Ore.,  and  utilizing  the  head  of  water  thus  obtained  for 
hydro-electric  power  and  irrigation  purposes,  was  sub- 
mitted recently  to  the  association  at  a  meeting  held 
at  Pendleton,  Ore.  The  report  was  prepared  by  John 
H.  Lewis,  former  State  Engineer,  with  the  assistance 
of  a  number  of  other  engineers  of  prominence.  The 
cost  of  the  report  was  borne  by  the  association,  aided  by 
appropriations  by  the  State  Legislatures  of  Oregon  and 
Washington. 

Besides  canalization  of  the  Columbia  River  for  navi- 
gation purposes  above  the  dam  site,  it  is  proposed  to 
develop  irrigation  facilities  by  pumping  water  for  the 
irrigation  of  270,000  acres  of  land  within  45  miles  of 
the  dam  and  to  develop  from  125,000  hp.  to  500,000  hp. 
for  railroad  operation,  irrigation  pumping,  municipal 
and  domestic  supply  and  for  industries  within  the 
Columbia  basin  extending  from  Spokane  and  western 
Idaho  to  Puget  Sound  and  Portland. 

The  height  of  the  proposed  dam  will  be  30  ft.,  back- 
ing the  water  up  in  the  Columbia  nearly  to  its  junction 
with  the  Snake  River.  The  estimated  cost  of  the  proj- 
ect varies  from  .$12,000,000  to  $27,960,000,  according 
to  the  extent  of  -the  work.  It  is  proposed  that  the 
development  shall  be  a  federal  government  undertaking 
carried  through  in  co-operation  with  state  and  local 
community  effort. 


Pacific  Gas  &  Electric  Will  Get  Energy 
from  Irrigation  Districts 

THE  California  Railroad  Commis.-ion  has  approved 
an  agreement  between  the  Pacific  Gas  &  Electric 
Comapny  and  the  Sierra  &  San  Francisco  Power 
Company  with  the  Turlock  and  Jlodesto  irrigation  dis- 
tricts enabling  the  latter  to  proceed  with  the  Don  Pedro 
storage  project.  Under  the  terms  of  the  agreement 
the  irrigation  districts  acquire  the  La  Grange  power 
plant  and  Tuolumne  River  water  rights,  owned  by  the 
Sierra  company  and  under  lease  to  the  Pacific  company. 
As  a  consideration  the  irrigation  districts  agree  to  fur- 
nish to  the  power  companies  10,000,000  kw.-hr.  of  elec- 
trical energy  a  year  for  twenty-five  years.  This  power 
is  to  be  developed  at  a  generating  plant  to  be  built  by 
the  districts  in  connection  with  the  storage  dam.  It 
was  necessary  for  the  districts  to  acquire  the  La  Grange 
plant,  as  the  proposed  storage  reservoir  will  submerge 
several  miles  of  the  company's  ditch  supplying  the  plant' 
and  the  agreement  reached  by  the  respective  interests 
avoids  the  condemnation  proceedings. 

In  passing  on  the  application  the  commission  defines 
the  transaction  as  substantially  a  sale  of  public  utility 
property  on  an  installment  basis  of  payment  and  finds 
that  the  agreement  is  to  the  advantage  of  both  parties. 
At  a  rate  of  4  mills  per  kilowatt-hour  and  an  interest 
rate  of  8  per  cent  the  present  value  of  the  power  cov- 
ered by  the  contract  is  placed  at  $427,000.  From  the 
viewTJoint  of  the  Sierra  company  and  its  consumers  the 
price  is  entirely  adequate,  the  commission  says,  and 
it  adds : 

"While  it  is  not  a  subject  for  consideration  by  the 


commission,  it  is  of  interest  that  by  passing  through 
its  power  plant  the  water  which  would  otherwise  be 
used  by  the  Sierra  company,  the  irrigation  districts 
,can  generate  enough  power  to  satisfy  the  requirements 
of  this  contract  and  that  the  cost  of  the  additional 
generating  machineiy  required  will  be  less  than  the 
additional  cost  of  the  gate  tower,  gates,  trash  racks, 
etc.,  that  would  be  required  if  water  were  to  be  passed 
through  the  dam  to  supply  the  existing  canal  and  power 
plant." 

Nightly  Illumination  of  Utah  State  Capitol 
Has  Brilliant  Effect 

AN  INTERESTING  example  of  the  remarkable  effec- 
l\.  tiveness  of  electric  lighting  is  the  illumination 
each  night  of  the  exterior  of  the  Utah  State  Capitol 
at  Salt  Lake  City.  This  beautiful  building,  at  the 
head  of  State  Street,  with  a  commanding  view  of  the 
entire  Salt  Lake  Valley,  now  maintains  its  prominence 
after  dark  as  well  as  in  the  daylight.     The  electric 


lights  which  blaze  forth  from  its  dome,  cupola  and 
colonnade  have  transformed  its  gray  outline  against  the 
darkened  sky  into  an  inspiring  picture.  Starting  at 
the  top,  Ihe  ball  on  the  dome  is  surmounted  by  a 
cluster  of  fourteen  200-watt  lamps.  On  the  cupola  are 
four  250-watt  lamps.  Around  the  upper  circle  of  the 
dome  are  twenty-four  60-watt  white  tungstens,  and  the 
lower  circle  of  the  dome  is  lighted  by  twenty-five  100- 
watt  clear  tungstens.  Straight  under  the  colonnade 
there  are  ninety-six  100-watt  clear  tungsten  lamps, 
extending  around  three  sides  of  the  building — twenty- 
four  lamps  on  the  east  side,  fortj'-eight  on  the  south 
and  twenty-four  on  the  west. 


New  England  Division,  N.  E.  L.  A., 
Names  New  Chairmen 

FOUR  special  section  chairmen  have  been  named  for 
the  New  England  Division,  National  Electric  Light 
Association,  following  the  recent  annual  convention  at 
New  London,  Conn.:  Accounting  Section,  F.  J.  Stan- 
wood,  Boston,  consulting  accountant;  Commercial  Sec- 
tion, Fred  H.  Smith,  assistant  general  manager 
Worcester  Electric  Light  Company;  Public  Relations 
Section,  Edwin  A.  Barrows,  president  Narragansett 
Electric  Lighting  Company,  Providence;  Technical  Sec- 
tion, Roy  F.  Whitney,  manager  Fall  River  (Mass.)  Elec- 
tric Light  Company. 
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Ronds  Must  Be  Backed  SubsUintially 
with  Junior  Securities 

JOHN  B.  MILLER,  pre.sident  of  the  Southern  Cali- 
fornia Edi.son  Company,  with  headquarters  at  Los 
Angeles,  is  a  born  optimist.  He  and  his  efficient  staflF 
have,  through  the  exercise  of  indomitable  ambition  and 
unflagging  energy,  placed  the  name  of  their  company 
high    up    in    the    records    of    electric    public    utilities 

for  progressiveness, 
growi:h  and  public 
performance.  Mr. 
Miller  himself  is  a 
notable  example  for 
the  emulation  of  any 
aspiring  public  utility 
operator.  No  man  is 
better  acquainted 
than  he  with  the  con- 
ditions, faults  and  re- 
quirements of  modern 
electric  light  and 
power  systems,  par- 
ticularly as  regards 
financing,  and  there- 
fore he  speaks  on  this 
subject  with  a-  full 
measure  of  authority. 
When  he  was  in  the 
East  early  in  October  conferring  with  New  York  and 
Boston  bankers  on  the  enlarged  financial  program  of 
the  Southern  California  Edison  Company,  there  was 
no  question  in  his  mind  of  lack  of  financial  support 
for  the  immense  hydro-electric  development  his  com- 
pany has  in  hand  or  in  contemplation,  nor  had  he 
any  doubt  of  the  ability  of  his  organization  to  dispose 
of  the  additional  billions  of  kilowatt-hours  of  energy 
which  would  be  made  available.  Considering  that  the 
Southern  California  Edison  Company  is  one  of  the 
biggest  operators  in  the  world  and  its  building  program 
is  perhaps  larger  than  that  of  any  other  utility  in  the 
country  at  the  present  time,  Mr.  Miller's  confidence  in 
the  electrical  outlook  is  as  reassuring  as  it  is  refreshing. 
When  asked  to  discuss  the  crucial  question  of  public 
utility  financing  Mr.  Miller  reverted  to  the  history  of 
his  own  company  and  confirmed  the  frequently  expressed 
conviction  of  investment  bankers  and  others  that  elec- 
tric light  and  power  companies  should  raise  from  30 
to  40  per  cent  of  the  money  needed  for  new  work 
through  the  sale  of  junior  securities  and  the  remainder 
through  the  sale  of  bonds.  In  Mr.  Miller's  estimation, 
it  is  no  longer  possible  to  build  power  plants  entirely 
from  the  proceeds  of  bonds  and  it  is  now  imperative  to 
provide  each  bond  with  an  ample  margin  of  equity 
through  the  sale  of  stock,  as  well  as  to  safeguard  the 
company  and  its  operations  through  wider  and  more 
democratic  ownership  of  the  property.  Mr.  Miller  re- 
marked that  proficiency  in  the  latter  accomplishment, 
with  all  that  it  implies  in  the  important  matters  of 
public  relationship,  service,  rates,  etc.,  is  just  as  much 
a  necessity  as  the  efficient  operation  of  the  plants  them- 
selves. 

For  the  greater  part  of  its  funds  the  Southern  Cali- 
fornia Edison  Company  still  looks  to  the  investment 
bankers.  While  naturally  the  company  would  be  pleased 
to  have  all  of  its  bonds  in  the  hands  of  residents  of  the 
State  of  California,  it  is  content  to  rely  on  the  initiative 
and  experience  of  the  bankers  themselves   in  placing 


such  securities.  When  it  comes  to  the  sale  of  junior 
securities,  however,  the  company  has  a  more  direct  and 
personal  interest  than  the  bankers  in  raising  funds  by 
this  means.  Obviously  the  bankers  are  pleased  to  have 
the  company  assume  the  obligation  since  it  can  appeal 
to  a  clientele  beyond  the  reach  of  the  ordinary  banker 
or  broker  and  self-interest  will  prompt  it  to  do  the  job 
well. 

Mr.  Miller  is  obsessed  by  the  urgency  and  importance 
of  building  up  a  feeling  of  good  will  for  the  Southern 
California  Edison  Company,  particularly  among  its 
patrons.  As  a  prerequisite  he  first  intere.sted  the  em- 
ployees of  the  company  by  taking  them  in  as  partners 
through  the  sale  of  stock  on  deferred  pajTnents.  Having 
lined  up  the  organization  so  that  every  man  was  as 
enthusiastic  as  himself  over  the  plan,  the  next  move 
was  to  interest  patrons  of  the  company  and  the  general 
public.    The  results  obtained  were  truly  remarkable. 

Since  Jan.  24,  1921,  and  up  to  Sept.  30,  the  Southern 
California  Edison  Company,  through  its  own  employees, 
sold  to  the  people  in  the  territory  which  the  company 
senses  in  southern  and  central  California  $10,474,800 
par  value  of  its  common  stock.  This  stock  has  been  pur- 
cha.sed  by  20,790  individuals.  On  Oct.  1  3,373  of  the 
company's  own  employees  were  stockholders.  Although 
the  company  has  a  small  department  expressly  equipped 
to  supervise  the  sale  of  its  junior  securities  to  the  public 
in  the  territory  served  by  the  company's  lines,  the  actual 
sales  are  made  by  the  employees,  every  one  of  whom,  in 
addition  to  his  regular  duties,  is  a  stock  salesman. 

Department  of  Greater  Service 

Recently  the  companj'  has  established  a  department 
of  greater  service  whose  function  is  to  ascertain  at  first 
hand  the  attitude  of  the  public  toward  the  company  and 
to  create  in  turn  an  interest  in  the  company's  affairs. 
The  men  intrusted  with  this  diplomatic  work  have,  of 
course,  a  pleasant  approach  and  are  thoroughly  familiar 
with  the  history,  organization,  operation,  practice  and 
aims  of  the  company,  as  well  as  with  the  broad  questions 
of  public  policy  and  the  relationship  and  importance  of 
electric  public  utilities  to  the  general  advancement  and 
development  of  the  community  and  state.  By  this  means 
the  Southern  California  Edison  Company  has  evolved 
a  public  relationship  of  immense  value  to  it.  To  quote 
Jlr.  Miller:  "Our  customers  now  know  in  a  more  per- 
sonal and  intimate  way  just  what  we  are  and  what  we 
stand  for.  Moreover,  they  are  pleased  with  the  atten- 
tion and  courtesy  shown  them,  and  when  they  are 
invited  to  become  part  owners  of  the  property  a  great 
many  of  them  gladly  accept.  I  need  hardly  dwell  on  the 
importance  of  this  to  any  utility  company  and  on  the 
element  of  strength  which  customer  ownership  imparts 
to  it,  but  a  phase  which  appeals  to  me  greatly  is  the 
effect  all  of  this  has  on  the  officers  and  employees  of 
the  company  itself.  So  keen  is  the  interest  of  each 
employee  in  the  stability  and  continued  growth  of  the 
company  that  more  than  90  per  cent  of  them  own  stock. 
Every  employee  of  the  company  is  a  salesman  of  its 
securities.  He  first  'sells'  himself  and  then  his  neigh- 
bors and  friends,  thereby  creating  an  entirely  new 
group  of  investors.  No  investment  banker  could  reach 
this  class  so  thoroughly  and  effectually  and  no  broker 
could  command  the  confidence  which  impels  a  man  who 
never  before  in  his  life  made  an  investment  to  trust  his 
savings  with  a  company  whose  employees,  policies  and 
savings  are  as  an  open  book  to  him.  It  is  all  a  question 
of  winning  the  public  and  keeping  faith  with  them." 
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Soiithern  Operating  Men  Hold  Meeting 

THE  American  Association  of  Operating  Engineers 
held  its  last  meeting  for  the  year  on  Oct.  6,  7  and 
8,  in  the  Southern  Club  Building  at  Birmingham,  Ala., 
with  fifty  present.  Owing  to  the  absence  of  H.  L. 
Wills.  G.  A.  Her  of  the  Georgia  Railway  &  Power  Com- 
pany acted  as  chairman.  An  address  of  welcome  was 
given  by  R.  A.  Mitchell,  vice-president  of  the  Alabama 
Power  Company.  It  was  decided  to  hold  the  next 
meeting  at  Columbus,  Ga.,  by  invitation  of  the  Colum- 
bus Power  Company. 

A  committee  was  appointed  at  the  suggestion  of  Mr. 
Mitchell  to  take  up  with  the  Southeastern  Section  of 
the  Kdtional  Electric  Light  Association  the  feasibility 
and  advisability  of  affiliating  the  A.  A.  0.  E.  with  the 
N.  E.  L.  A.  Discussions  were  had  on  the  advantages 
and  disadvantages  of  the  use  of  choke  coils  on  high- 
tension  lines,  the  correct  location  of  lightning  arresters, 
the  half-soling  of  wooden  poles  used  for  high-tension 
transmission,  the  operation  of  superpower  zones,  and 
a  number  of  other  equally  interesting  subjects.  A  lec- 
ture, with  a  blackboard  diagram,  was  given  by  James 
McC.  Oliver  of  the  Alabama  Power  Company.  Mr. 
Oliver  is  an  authority  on  correct  relay  protection. 

C.  E.  Bennett  spoke  entertainingly  on  choke  coils 
and  surge  arresters  and  their  proper  application,  giving 
a  demonstration  with  working  models  of  the  way  in 
which  high-tension  transmission  lines  are  protected 
from  direct  strokes  of  lightning  and  from  inductive 
Influence  caused  by  flashes  in  the  neighborhood,  as  well 
as  from  surges  due  to  switching  operations  and  arcing 
grounds. 

On  the  evening  of  the  second  day  the  Alabama  Power 
Company  gave  a  banquet  to  the  association,  and  Mr. 
Mitchell  acted  as  toastmaster. 


Directory  of  Manufacturers  and  Users  of 
Electric  Heating  Equipment 

IT  IS  officially  announced  that  the  industrial  heating 
division  of  the  Power  Sales  Bureau  of  the  National 
Electric  Light  Association  is  about  to  compile  a  direc- 
tory of  manufacturers  and  users  of  industrial  electric 
heating  equipment,  including  steel  furnaces,  non-ferrous 
furnaces,  heat-treating  furnaces,  japanning  ovens,  dry- 
ing ovens,  core  ovens,  bread-baking  ovens  (commer- 
cial), welding  and  rivet-heating  equipment  and  electro- 
chemical appliances.  JIanufacturers  of  such  equipment 
are  invited  to  supply  data  upon  it  to  R.  T.  Kaighin,  in 
care  of  the  Cleveland  Electric  Illuminating  Company. 


Stone  &  Webster  Managers  Dedicate 
Organization  to  Greater  Service 

MANAGERS  of  public  utilities  administered  by 
Stone  &  Webster,  Inc.,  devoted  the  week  beginning 
Oct.  10  to  a  vigorous  and  enthusiastic  convention  at  the 
home  office  in  Boston,  117  representatives  being  pres- 
ent from  all  parts  of  the  continent.  A  keen  sense  of 
the  opportunities  for  greater  service  through  the  best 
public  relations  in  the  central-station,  gas  and  railway 
industries  was  manifested  at  the  meetings.  Delegates 
returned  homeward  more  than  ever  convinced  of  the 
wonderful  prospects  for  further  development  of  electric 
service  companies  administered  in  accord  with  popular 
friendship  and  participation  by  the  public  in  security 
ownership.  Forty-three  utilities,  with  a  total  capital- 
ization of  $219,000,000  face  value,  were  represented. 

The  principal  speakers,  Harry  H.  Hunt  presiding, 
were  Charles  A.  Stone,  president  American  Interna- 
tional Corporation,  New  York,  whose  topic  was  "The 
Relation  Between  International  Affairs  and  Public  Util- 
ities"; Edwin  S.  Webster,  "The  Principles  of  Our 
Organization";  Russell  Robb,  "Post-War  Economic 
Conditions";  H.  G.  Bradlee,  "The  Management  Con- 
tract"; H.  A.  Lemmon,  "The  Little  Things";  C.  W. 
Kellogg,  "Public  Relations";  Henry  R.  Hayes,  New 
York  office,  "Street  Railway  Publicity" ;  G.  0.  Muhlfeld, 
"Achievement  of  the  Engineering  Division";  F.  P. 
Royce,  "Relations  of  Securities  Department  to  Man- 
agement"; Samuel  M.  Kennedy,  vice-president  South- 
ern California  Edison  Company,  Los  Angeles,  "Public 
Relations  and  Greater  Service" ;  A.  S.  Pratt,  "Relations 
of  the  Manager  to  the  Firm";  H.  T.  Edgar,  "Team 
Play  and  Employees'  Clubs";  L.  C.  Bradley,  Houston, 
Tex.,  "District  Co-operation";  H.  L.  Rogers.  "Develop- 
ment of  the  Division  of  Construction  and  Engineering"; 
F.  S.  Pratt,  "New  Developments";  H.  B.  Sa%vj-er, 
"Taxation  Conditions  and  Problems";  George  Harring- 
ton, manager  Chicago,  Wilmington  &  Franklin  Coal 
Company,  Chicago,  "Coal-Mining  Activities";  J.  T. 
Ingle,  Haverhill,  Mass.,  "Humanizing  Company  Forms"; 
J.  A.  Hunnewell,  Lowell,  Mass.,  "Training  Employees 
for  Contact  with  Customers" ;  N.  H.  Daniels,  "Develop- 
ment of  the  Statistical  Department,"  and  Leonard 
Buchanan,  "Lumber  Activities."  At  a  luncheon  over 
which  W.  H.  Blood,  Jr.,  presided,  George  J.  Baldwin, 
New  York,  spoke  on  "Stone  &  Webster  and  Hog  Island"  ; 
M.  C.  Brush,  New  York,  "How  I  Joined  the  Circus," 
and  Elliot  Wadsworth,  Assistant  Secretary  of  the  Treas- 
ury-, Washington,  on  "Government  Finances." 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


NarraRansett  Company  Increases 
Generating  Capacity.^ — To  meet  the  de- 
mands imposed  by  a  rapidly  growing 
load  the  Narragansett  Electric  Lighting 
Company  of  Providence,  R.  L,  has  built 
an  addition  to  its  turbine  building  de- 
signed to  house  a  unit  rated  at  45,000 
kw.,  which  will  raise  the  total  generat- 
ing capacity  of  the  station  to  125,- 
000  kw. 

Long-Distance  Telephony  in  China. — 
Work,  it  is  reported,  has  begun  on  a 
telephone  lino  between  Shanghai  and 
Pekin.  This  line  will  connect  with  the 
100-mile  system  now  in  operation  be- 
tween Pekin  and  Tientsin.  The  new 
line,  which  is  to  be  completed  before 
1922,  will  be  constructed  according  to 
American  standards  at  a  cost  appro.x- 
imating  half  a  million  dollars.  The 
total  number  of  telephone  subscribers 
in  Chinese  cities  is  put  at  55,000. 

Chicago  Police  Adopt  Radio  Teleph- 
ony.— The  radio  telephone  has  been 
called  upon  by  the  Chicago  police  and 
fire  departments  to  aid  their  work  by 
enabling  the  chiefs  of  the  forces  to  keep 
in  communication  with  their  subordi- 
nates. The  cars  of  both  departments 
are  to  be  equipped  with  wireless  instru- 
ments that  will  enable  the  occupants  to 
receive  messages  spoken  from  head- 
quarters, miles  away.  A  trial  in  the 
police  department  gave  entirely  satis- 
factory results. 

Progress  at  T.ogan,  W.  Va. — Upward 
of  $2,250,000  is  being  expended,  accord- 
ing to  a  report  in  the  Manufacturers' 
Record,  in  the  construction  of  an  ad- 
ditional generating  plant  with  a  ca- 
pacity of  30,000  kw.  at  Logan,  W.  Va., 
by  the  Kentucky  &  West  Virginia 
Power  Company;  plans  are  being  made 
for  erecting  about  100  miles  of  addi- 
tional transmission  lines  in  Kentucky 
and  West  Virginia  to  supply  coal  mines 
and  other  industries,  and  the  building 
of  an  additional  power  house  in  the 
Big  Sandy  district  of  Kentucky  is  con- 
templated. 

Electrically  Driven  Ferryboat  Accom- 
modates More  Vehicles  than  Old-Type 
Boats. — The  Poughkcepsie  &  Highland 
Ferryboat  Company,  which  operates  a 
ferry  service  across  the  Hudson  River 
between  Poughkcepsie  and  Highland,  N. 
v.,  is  soon  to  operate  an  electrically 
propelled  "hull-fin"  ferryboat  which 
marks  an  advance  in  the  construction 
of  such  craft.  Electric  motors  are 
mounted  next  the  propellers,  and  the 
water  projected  is  prevented  from  read- 
ily rising  to  the  surface  by  the  unusual 
width  of  the  hull,  which  contains  all 
the  boat's  machinery.     The  space  thus 


gained  permits  of  four  driveways  in- 
stead of  two,  as  in  the  old  boats.  The 
largest  ferryboats  now  in  use  have  a 
length  of  225  ft.  and  a  width  over 
beams  of  60  ft,  giving  110  sq.ft.  for 
the  accommodation  of  vehicles.  The 
"Poughkcepsie,"  as  the  new  boat  has 
been  christened,  has  a  length  of  only  140 
ft.  and  is  52  ft.  over  beams,  but  has  an 
area  of  472  sq.ft.  for  accommodation  of 
cars  and  trucks. 

Electric  Enameling. — What  is  said  to 
be  the  only  electric  furnace  in  the  coun- 
try for  enameling  stove  parts  has  re- 
cently been  put  into  operation  by  the 
Galusha  Stove  Company,  Rochester,  N. 
Y.  The  furnace  was  largely  an  experi- 
ment, but  its  product  is  said  to  be  far 
superior  to  that  enameled  in  any  other 
way.  The  furnace  takes  1 15  kw.  and 
supplies  an  off-peak  load. 

How  151ectricity  Helps  Clear  the  At- 
mosphere. —  By  means  of  a  tank 
equipped  with  a  two-cylinder  com- 
pressor driven  by  a  motor  rated  at  0.5 
hp.,  explains  Factory,  the  air  in  textile 
and  knitting  mills  is  freed  from  lint 
and  bits  of  thread  which  would  other- 
wise accumulate  in  sewing  machines, 
motor  windings  and  the  bearings  of 
the  line  shafting  and  necessitate  fre- 
quent stopping  of  the  plant  for  clean- 
ing. The  outfit  employed  to  blow  this 
dust  away  is  portable  and  produces 
an  air  pressure  of  from  60  lb.  to  90 
lb.  With  this  equipment  one  man  can 
clean  twenty-five  motors  of  from  2-hp. 
to  5-hp.  rating,  nine  sewing  machines, 
seventy-five  electric  fans  and  the  shaft- 
ing. In  knitting  mills,  however,  where 
every  machine  must  be  cleaned  sev- 
eral times  daily,  there  is  a  central  com- 
pressor plant  with  pipe  lines  carrying 
the  air  to  each  machine. 

The  Scottish  Water  Powers. —  That 

the  scheme  for  linking  up  the  small 
water  powers  of  Scotland  has  possibil- 
ities of  magnitude  is  the  opinion  of 
experts  as  recorded  by  the  London 
Electrician,  which  abstracts  a  recent 
paper  by  Prof.  F.  G.  Baily  on  this  sub- 
ject. The  scheme  proposed  is  to  utilize 
the  rapid  streams  and  waterfalls  of  the 
high  uplands  and  the  rivers  of  the  long, 
gently  sloping  valleys  by  numerous 
small  hydro-electric  stations  so  that  the 
rainfall  will  pass  through  a  succession 
of  turbines  in  its  passage  from  the 
gathering  ground  to  the  sea  and  yield 
up  a  fair  proportion  of  its  energy.  The 
substations  must  be  small,  probably 
from  50  hp.  to  oOO  hp.,  in  order  to  avoid 
the  need  for  large  dams  and  long  pipe 
lines.  The  central  station  it  is  proposed 
so  to  design  that  it  will  make  up  the 
irregularities  of  the  load  and  supply 
the  magnetizing  current  for  the  small 
dynamos.  In  some  districts  much  of 
the  power  from  the  small  stations  will 
never  reach  the  central  station,  for  the 
collecting  mains  will  also  act  as  dis- 
tributers to  the  adjacent  countryside, 
which  will  thus  be  supplied  with  light 
and  power.  Each  little  station  will  be 
independent  of  the  others  and  not  af- 
fected by  additions.  Hence  the  financial 
risk  will  not  be  great. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Providence  Section,  \.  I.  E.  E. — This 
section  will  meet  on  Friday,  Nov.  4,  at 
8  p.  m.  W.  I.  Middleton,  electrical  en- 
gineer Simplex  Wire  &  Cable  Company, 
will  speak  on  the  manufacture  of  in- 
sulated wire  and  cable. 

Philadelphia  Section,  A.  L  and  S.  E. 
E. — The  topic  already  announced  for 
the  Nov.  5  meeting  of  this  section, 
"Operation  and  Care  of  Power  Trans- 
formers," will  be  discussed  by  J.  G. 
Corrin  of  the  Pittsburgh  Transformer 
Company,  Pittsburgh. 

Providence  Engineering  Society. — A 
meeting  of  the  power  section  of  this 
society  is  scheduled  for  Tuesday,  Nov. 
1,  when  G.  R.  Rowland  and  W.  F.  Os- 
borne of  the  Texas  Company  will  speak 
on  "The  Manufacture  and  Application 
of  Lubricating  Oils."  The  American 
Society  of  Steel  Treating  will  meet  at 
the  Engineering  Society's  rooms  on  the 
following  evening,  Wednesday,  Nov.  2. 
N.  E.  L.  K.  Committee  Meetings. — 
Technical  national  section  meetings  of 
the  N.  E.  L.  A.  are  scheduled  for  Nov- 
ember as  follows:  .Kt  Cleveland — Nov. 
14  and  15,  main  groups  of  committees 
on  inductive  interference,  meters  and 
underground  systems;  Nov.  16  and  17, 
sub-groups  of  committees  on  electrical 
apparatus,  overhead  systems  and  hy- 
draulic power;  Nov.  17  and  18,  main 
groups  of  committees  on  prime  movers 
and  safety  rules.  At  San  Francisco — 
Nov.  14  and  15,  sub-groups  of  commit- 
tees on  inductive  interference,  meters 
and  underground  systems;  Nov.  16  and 
17,  dual  groups  of  committees  on  elec- 
trical apparatus,  overhead  systems  and 
hydraulic  power;  Nov.  17  and  18,  sub- 
groups of  committees  on  prime  movers 
and  safety  rules. 


Coming  Meetings  of   Electrical   and 
Other  Technical  Societies 

Industrhil  Relations  .\ssociation  of  Amorica 

— New  York,   Nov.   1-5. 
A   I    E.  E..  Providence  Section — Providence. 

Nov.   4. 
.\.   I.   and   S.    E.   E.   Philadelphia   Section— 

Philadelphia.   Nov.   5. 
-V.    E.    L.    A.,    Pacific    Coast    Section — Del 

Monte,  Cal..    Nov.    11. 
Klectric  Power  Cluli — Cleveland.  Nov.  H-l.i 
.\.  I.  E.  E.  .ind  Society  of  Naval  .\rchltects 

and    Marine    Engineers   —    New    York. 

Nov.    17. 
.Vnierican    Ph>-sical   Society — Chicago.   Nov. 

:.i-26. 
Electrical    Suppl}'    Jobbers'     Association  — 

Paciflo  Division — Del  Monte.  Cal..  Nov. 

10-12.       Atlantic     Division  —  Cleveland, 

Nov.   30.  Dec.  1-2. 
American    Institute  of   Cheinicil   En^neers 

— Baltimore.   Dec.   6-9. 
.\merican   Pliysical   Society — Toronto.   Can- 
ada.  Dec.   27-31. 
-•Vmerican  .Association  for  the  Advancement 

of  Science — Toronto.   Canada.   Dec.   Si- 

31. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Commission  Has  No  Power  to  Com 
pel  One  Company  to  Supply  Another. — 

Finding,  in  Village  of  St.  Clairsville  vs. 
Public  Utilities  Commission,  that  the 
commission  may  allow  a  gas  company 
to  discontinue  service  to  a  municipality 
if  satisfied  that  the  company  has  no 
longer  a  supply  of  gas,  the  Supreme 
Court  of  Ohio  also  decreed  that  the  com- 
mission has  no  power  to  compel  one 
such  company  to  supply  another  in  or- 
der to  enable  the  latter  to  comply  with 
a  contract  to  serve.  (132  N.  E.  151.)* 

City  Cannot  Enjoin  Rates  Specified  in 
Schedule  Filed  with  Commission. — De- 
claring that  under  the  statutes  a  city 
cannot  sue  as  a  consumer  of  gas  and 
electricity  to  enjoin  the  collection  of 
rates  specified  in  a  schedule  filed  with 
the  Public  Service  Commission,  the 
Supreme  Court  of  New  York  dismissed 
the  complaint  in  City  of  Oswego  vs. 
People's  Gas  &  Electric  Company  of 
Oswego.  The  law  authorizing  the  com- 
mission to  investigate  complaints  made 
by  the  mayor  of  a  city  does  not  author- 
ize a  municipality  to  maintain  an  action 
in  the  courts  to  enjoin  the  collection  of 
rates  alleged  to  be  excessive.  (190  N. 
Y.  S.  39.) 

Judicial  Functions  and  Judicial  Pow- 
ers.— The  Natatorium  Company,  which 
furnishes  hot-water  service,  having  sued 
the  Public  Utilities  Commission  of 
Idaho,  which  the  company  sought  to 
prohibit  from  interfering  with  it  until 
it  could  be  judicially  determined 
whether  the  company  is  or  is  not  a 
public  utility,  the  Supreme  Court  of 
Idaho  has  denied  the  writ  sought,  de- 
claring that  in  the  exercise  of  its  statu- 
tory powers  the  commission  must  in 
every  instance  pass  upon  the  question 
of  its  own  jurisdiction  and  that  in  so 
doing  it  does  not  exercise  a  judicial 
power  but  only  a  judicial  function.  (200 
Pac.  348.) 

City  Violating  Commission  Order  Not 
Liable  for  Damage  Where  Company  Oc- 
cupied Street  Without  Franchise. — Sin- 
gerney  vs.  City  of  Los  Angeles  was  a 
damage  suit  brought  by  a  brakoman 
who  while  climbing  his  car  was  injured 
by  contact  with  a  .street-lighting  pole. 
The  Supreme  Court  of  California  has 
reversed  the  lower  court,  which  held 
the  city  liable  because  of  its  violation 
of  a  Railroad  Commission  order  pro- 
hibiting the  placing  of  poles  within  a 
'ertain  distance  of  railroad  tracks.  The 
upper  court  holds  that  this  violation 
was  not  negligence  because  the  railroad 
company  was  using  the  street  without 

•Thn  Inft-hanfl  numbers  rofor  to  the  vol- 
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a  franchise  and  was  therefore  a  tres- 
passer, and  the  plaintiff,  being  a  mere 
licensee,  could  not  complain  of  the  un- 
safe condition  of  the  premises  where 
he  was  injured.     (200  Pac.  380.) 

Acceptance  of  City  Franchise  Does 
Not  Invalidate  Former  Franchise. — The 
Supreme  Court  of  California  in  an  ac- 
tion brought  by  the  city  of  Oakland 
against  the  Great  Western  Power  Com- 
pany has  found  that  where  an  electric 
light  and  -  power  company  furnished 
electricity  for  lighting  under  a  consti- 
tutional franchise  it  did  not  surrender 
that  franchise  by  bidding  for  and  ac- 
cepting a  franchise  under  a  city  char- 
ter. The  acceptance  of  the  city  charter 
was  held  not  to  necessitate  payment  of 
a  percentage  of  receipts  from  elec- 
tricity furnished  for  lighting  purposes 
contrary  to  the  terms  of  the  prior  fran- 
chise.    (200    Pac.    395.) 

Commission  Must  Dismiss  Applica- 
tion Affecting  Rights  Involved  in  Pend- 
ing Suit. — On  application  of  the  New 
Bremen-Minster  Gas  Company  the  Pub- 
lic Utilities  Commission  of  Ohio 
granted  the  company  leave  to  withdraw 
its  service  and  facilities  from  the  mu- 
nicipalities it  had  supplied,  it  being  al- 
leged that  the  natural  gas  depended 
upon  was  exhausted.  The  village  of 
New  Bremen  thereupon  brought  suit 
against  the  commission,  and  the  Su- 
preme Court  of  Ohio  has  reversed  the 
decision  on  the  ground  that  the  mat- 
ter was  already  involved  in  litigation 
and  that  therefore  it  was  the  duty  of 
the  commission  to  dismiss  the  applica- 
tion.     (132  N.  E.   162.) 

Contract  Prohibiting  Change  of  Rates 
Invalid. — The  United  States  Court  of 
Appeals  has  reversed  the  Nebraska 
District  Court  in  City  of  Kearney  vs. 
Central  Power  Company,  the  upper 
court  holding  that  a  contract  between 
the  city  and  the  company  precluding 
the  company  from  increasing  or  de- 
creasing rates  during  the  life  of  the 
franchise — twenty-five  years — is  invalid 
as  infringing  the  statutory  provision 
that  power  to  regulate  rates  shall  not  be 
abridged  by  ordinance,  resolution  or 
contract.  The  provisions  of  such  a  con- 
tract, the  court  holds,  are  unenforceable 
against  the  company  for  want  of  mu- 
tuality.    (274   Fed.  253.) 

Right  of  Appeal  from  Commission. — 
The  jurisdiction  of  the  Oklahoma 
Supreme  Court  over  commission  deci- 
sions, as  laid  down  by  the  court  in 
Atchison,  Topeka  &  Santa  Fe  Rail- 
way Company  vs.  State,  is  merely,  on 
appeal  being  made  to  it,  "to  consider 
and  determine  the  reasonableness  and 
justness  of  the  action  of  the  commis- 
sion appealed  from  or  any  other  mat- 
ter arising  under  such  appeal.  The 
order  of  the  commission  or  rate  fixed 
by  it  shall  be  regarded  as  prima  facie 
just,  reasonable  and  correct.  If  in  the 
opinion  of  the  court  the  evidence  taken 
before  the  commission  and  certified  to 
the  court  overcomes  this  prima  facie 
presumption,  it  is  then  the  duty  of  this 
court  to  make  such  order  or  fix  such 
rate  as  it  deems  just,  reasonable  and 
correct."  (200  Pac.  232.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Powers    of    Michigan    Commission. — 

Complaint  made  by  a  customer  of  the 
Peninsular  Electric  Light  Company  that 
the  company  charged  rates  in  excess  of 
those  fixed  by  contract  has  been  dis- 
missed by  the  Michigan  Public  Utilities 
Commission,  which  declares  that  it  has 
all  the  power  over  rates  which  the  Mich- 
igan Railroad  Commission  had  before  its 
supersession,  including  the  power  that 
had  been  exercised  in  the  case  under  re- 
view— that  of  eliminating  discrimina- 
tory features  from  rate  contracts. 

Valuation  of  Company  Serving  Small 
Villages. — In  ordering  a  reduction  of 
the  rates  charged  by  the  Katonah 
Lighting  Company  in  the  hamlets  of 
Katonah,  Bedford,  Bedford  Hills  and 
Bedford  Center,  the  New  York  State 
Public  Service  Commission  made  the 
following  decisions:  The  value  of  a 
steam  generating  plant  not  in  actual 
use  on  account  of  a  three-year  contract 
by  which  the  utility  received  energy 
from  a  wholesale  supply  company  was 
included  as  an  item  of  fixed  capital;  no 
allowance  was  made  for  organization 
and  general  overhead  expense,  on  the 
ground  that  the  books  should  include  all 
capital  expenditures,  the  utility  having 
been  under  commission  control  virtually 
since  its  inception;  working  capital 
should  include  what  is  necessary  for 
materials  and  supplies  and  also  a  sum 
large  enough  to  enable  the  company  to 
operate  until  its  current  dues  have  been 
received;  a  transmission  loss  of  38.2 
per  cent  of  current  is  excessive;  a  re- 
turn of  8  per  cent  is  reasonable. 

Non-Operative  Electrical  Companies 
Forfeit  Charters  in  Pennsylvania. — De- 
claring that  a  charter  issued  to  a  com- 
pany two  years  ago  had  been  forfeited 
because  no  use  had  been  made  of  it, 
the  Public  Service  Commission  of  Penn- 
sylvania recently,  over  the  protest  of 
the  original  company,  authorized  the 
issue  of  a  charter  for  the  same  terri- 
tory, in  Jefferson  County,  to  the  Snyder 
Township  Light,  Heat  &  Power  Com- 
pany. There  are  said  to  be  many  cases 
in  central  and  western  Pennsylvania 
where  charters  have  been  granted  to 
"paper"  companies  which  have  failed  to 
exercise  their  rights  under  these  instru- 
ments, some  of  the  companies  having 
been  merged  into  larger  enterprises 
and  others  holding  the  charters  for 
future  exploitation.  The  decision  of  the 
commission  in  the  Snyder  Town.ship 
case  foreshadows  a  policy  on  its  part 
that  will  make  non-exercise  of  fran- 
chise rights  automatically  invalidate 
them  in  the  case  of  these  rural  supply 
companies.  The  state  law  requires  work 
to  be  done  within  two  years. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Fred  Norcross,  secretary  and  man- 
ager of  the  Home  Gas  &  Electric  Com- 
pany,   Greeley,   Col.,   who   was    elected 


president  of  the  Colorado  Electric  Light, 
Power  &  Railway  Association  at  its 
recent  convention  at  Glenwood  Springs, 
started  his  career  in  the  electrical  in- 
dustry as  a  telegraph  operator  in  1889. 
Later  he  became  a  train  dispatcher  with 
the  Union  Pacific  Railroad,  afterward 
chief  dispatcher  for  the  Colorado  & 
Southern  Railroad,  and  then  chief  dis- 
patcher and  trainmaster  and  later  as- 
sistant superintendent  of  the  St.  Louis 
&  San  Francisco  Railroad.  In  1913  he 
was  appointed  to  his  present  post. 

Harold  L.  Geisse,  who  has  gone  to 
Wausau,  Wis.,  as  the  assistant  general 
manager  of  the  Wisconsin  Valley  Elec- 
tric Company,  operating  at  Merrill, 
Wausau,  Stevens  Point  and  intermediate 
communities,  is  a  graduate  of  the  Uni- 
versity of  Wisconsin,  class  of  1905. 
Subsequent  to  his  arracluation  he  was 
statistician  of  the  Railroad  Commission 
of  Wisconsin.  He  was  with  the  Amer- 
ican Light  &  Traction  Company  at  San 
Antonio,  Tex.,  for  five  years  and  then 
returned  to  Wisconsin  to  serve  again  as 
statistician  of  the  Railroad  Commission 
and  later  as  secretary.  He  then  became 
associated  with  the  Insull  interests  in 
Chicago,  first  as  assistant  to  the  presi- 
dent of  one  of  the  property  groups  and 
then  as  secretary  and  treasurer  of  the 
Wisconsin  River  Power  Company,  the 
Southern  Wisconsin  Power  Company, 
the  Wisconsin  Power,  Light  &  Heat 
Company,  the  Central  Wisconsin  Utili- 
ties Company  and  the  IMineral  Point 
Public  Service  Company  and  as  secre- 
tary and  treasurer  and  general  man- 
ager of  the  Janesville  Electric  Company. 


L.  Broadus  Moore  has  taken  charge 
of  the  operation  of  the  plants  in  Geor- 
gia of  the  Georgia  Alabama  Power 
Company.  Mr.  Moore  was  formerly 
manager  of  the  Alabama  division  of 
the  company. 

Albert  L.  Couch  has  succeeded  L. 
Broadus  Moore  as  manager  of  the  Ala- 
bama Division  of  the  Georgia  Alabama 
Power  Company.  For  several  years  Mr. 
Couch  was  superintendent  of  the  water 
and  light  plant  at  Lexington,  N.  C.,  and 
later  built  and  managed  the  Franklin 
Di.strict  plant  of  the  Georgia  Railway 
&  Power  Company.  He  was  later  en- 
gaged in  manufacturing  in  Memphis. 

W.  S.  Hall,  the  new  president  of  the 
Association  of  Iron  and  Steel  Elec- 
trical Engineers,  is  the  electrical  en- 
gineer of  the  Illinois  Steel  Company, 
Chicago.  Mr.  Hall  was  graduated  from 
the  electrical  engineering  course  at  Pur- 
due University  in  1905.  Soon  after 
graduation  he  became  associated  with 
the  Willard  Storage  Battery  Company  at 
Cleveland.  In  1907  he  joined  the  Baker 
Motor  Vehicle  Company  as  wireman 
and  later  was  promoted  to  be  foreman. 
He  left  this  company  in  1910  and  joined 
the  engineering  organization  of  the 
American  Steel  Foundry  at  Hammond, 
Ind.  After  staying  there  a  year,  he 
moved  to  Chicago  and  entered  the 
South  Chicago  works  of  the  Illinois 
Steel  Company.  Working  his  way  up 
through  the  ranks,  he  was  appointed 
electrical  engineer  in  February,  1917. 
Mr.  Hall  has  been  an  active  worker  in 


W.  S.  HALL 


Harold  Wright,  chairman  this  year  of 
the  National  Electric  Light  Associa- 
tion committee  on  commercial  service 
and  relations  with  customers,  was  bom 
in  Schenectady,  N.  Y.,  in  1882.  In 
1890  his  family  moved  to  Chicago  and 
he  was  educated  in  the  Chicago  schools. 
In  1900  he  obtained  a  position  in  the 
Northem  District  office  of  the  Com- 
monwealth Electric  Company.  When 
the  consolidation  of  this  company  and 
the  Chicago  Edison  Company  resulted 
in  the  formation  of  the  Commonwealth 
Edison  Company  he  was  transferred  to 


HAROLD   WRIGHT 


all  departments  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers  and 
has  served  as  director  of  this  associa- 
tion. He  is  also  a  member  of  the 
A.  L  E.  E. 


the  main  office  of  the  new  company, 
where  he  soon  was  made  chief  clerk  of 
the  contract  department.  Through  him 
the  application  bureau  of  the  contract 
department  was  established,  which  per- 
mitted application  for  electric  service  to 
be  made  by  telephone,  and  at  present 
he  is  in  charge  of  that  bureau.  He  has 
served  as  a  member  of  several  commit- 
tees in  the  company  section  of  the  N. 
E.  L.  A.  and  was  vice-president  of  the 
section  in  1915-1916.  He  has  served  as 
a  member  of  the  committee  on  com- 
mercial service  and  relations  with  cus- 
tomers of  the  X.  E.  L.  A.  since  1917 
and,  as  already  mentioned,  is  chairman 
of  that  committee  for  1921-1922. 

John  E.  Harvell  has  been  made  gen- 
eral manager  of  the  Richmond-Peters- 
burg division  of  the  Virginia  Railway  & 
Power  Company,  succeeding  C.  B. 
Buchanan,  resigned.  In  addition  to  his 
new  duties  Mr.  Harvell  will  continue 
to  have  full  charge  of  the  company's 
light  and  power  business  throughout 
the  entire  system.  Mr.  Harvell  has  had 
thirty-four  years'  experience  in  the 
public  utility  field,  working  his  way  up 
from  the  position  of  lineman  with  the 
Upper  Appomattox  Company,  a  pioneer 
developer  of  hydro-electricity.  When 
the  Virginia  Railway  &  Power  Com- 
pany was  organized  in  1909  Mr.  Harvell 
was  continued  in  charge  of  the  opera- 
tion of  the  interurban  and  Petersburg 
railways  that  were  taken  over  and 
later  assumed  in  addition  super\nsion 
over  the  companies'  light  and  power 
properties  at  Weldon  and  Roanoke 
Rapids,    N.    C.      In    1918    he   was   ap- 
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pointed  general  superintendent  of  all 
the  light  and  power  divisions  of  the 
system,  including  Richmond,  Norfolk, 
Portsmouth  and  Suffolk.  During  the 
war  Mr.  Harvell  constructed  a  high- 
tension  transmission  line  between  Rich- 
mond and  Norfolk  in  remarkably  quick 
time  and   under  trying  conditions. 

Oswald  Dale  has  resigned  from  the 
Irvington  Varnish  &  Insulator  Com- 
pany, of  which  he  was  vice-president 
and  general  manager.  He  had  been 
with  the  company  for  five  yeai-s.  He 
was  previously  with  the  General  Elec- 


tric Company  for  eleven  years,  nine 
years  of  which  were  spent  in  the  de- 
partment of  supervision  of  production 
and  two  years  in  the  insulating  division. 
For  two  years  prior  to  that  he  had  been 
in  charge  of  the  heating-device  produc- 
tion of  the  Cutler-Hammer  Manufac- 
turing Company.  Mr.  Dale  has  just 
returned  from  a  nine  weeks'  trip  in 
England  and  France,  where  he  has 
been  investigating  the  market  for  in- 
sulating   materials. 

A.  M.  Lockett,  president  of  the  A.  M. 
Lockett  Company,  has  been  appointed 
to  a  two-year  term  on  the  board  of 
Port  Commissioners  of  New  Orleans  by 
Go'-emor  John  M.  Parker.  Mr.  Locket' 
started  the  business  in  which  he  is  now 
engaged  in  1899,  having  been  previously 
assistant  general  sales  manager  of  the 
Worthington  Pump  &  Machinery  Com- 
pany. He  is  a  mechanical  and  electrical 
engineer  and  a  graduate  of  Stevens  In- 
stitute, Hoboken,  N.  J. 

Herbert  S.  Evans,  who  for  twenty 
years  has  been  connected  with  the  Gen- 
eral Electric  Company,  the  past  ten  of 
which  he  served  as  an  executive  in  its 
foreign  department,  has  become  presi 
dent  of  the  "Bleh"  Company,  New  York 
City,  commercial  adviser  to  manufac- 
turers. Mr.  Evans  writes  that  he  has 
felt  for  a  long  time  that  certain  Ameri- 
can manufacturers  of  electrical  goods, 
particularly  the  smaller  ones,  were  in 
need  of  expert  advice  v/hich  would  make 
it  possible  for  them  properly  to  market 
and  distribute  goods  for  which  there  is 
actual  need,  and  it  is  in  this  work  that 
he  will  be  more  especially  engaged. 


Senator  Frederick  Nicholls,  chairman 
of  the  board  of  directors  of  the  Ca- 
nadian General  Electric  Company,  who, 
as  noted  in  last  week's  "Men  of  the  In- 
ductry,"  recently  underwent  a  serious 
operation,  died  in  Toronto  on  Tuesday 
of  this  week.  Senator  Nicholls  was 
born  in  England  in  1856  and  was  ed- 
ucated in  Stuttgart,  Germany.  After 
going  to  Canada  in  1874  he  was  for 
seven  years  secretary  of  the  Canadian 
Manufacturers'  Association,  and  until 
1893  he  was  editor  and  proprietor  of 
the  Canadian  Mannfacfnrer,  which  he 
founded.  The  first  electric  lighting 
company  in  Canada,  the  Toronto  In- 
candescent Light  Company,  which  was 
established  in  1889,  was  the  result  of 
Senator  Nicholls'  efforts.  This  company 
subsequently  obtained  the  exclusive 
Canadian  rights  to  the  Edison  lighting- 
system,  and  it  was  amalgamated  with 
the  Toronto  Electric  Light  Company  in 
1891,  giving  way  to  the  Toronto  Con- 
struction &  Electrical  Supply  Company, 
which  acted  as  Canadian  agent  for  the 
Thomson-Houston  Company.  From  this 
amalgamation  sprang  the  Canadian 
General  Electric  Company,  organized 
in  1892,  of  which  Senator  Nicholls  be- 
came president  in  1913,  resigning  that 
office  only  last  spring  to  become  chair- 
man of  the  board.  Senator  Nicholls' 
abounding  activities  were  not  limited 
to  one  company  however  important. 
He  was  keenly  interested  in  the  promo- 
tion of  the  first  electric  street  railway 
system  and  the  first  interurban  railway 
of  the  Dominion,  and  he  built  the 
hydro-electric  system  of  the  Electrical 
Development  Company  of  Ontario,  with 
its  power  house  at  Niagara  Falls  and 
an  8.5-mile  transmission  line  to  Toronto. 


Janeiro  and  Sao  Paulo,  Brazil.  He  was 
an  honorary  lieutenant-colonel  of  the 
Canadian  military  forces,  took  a  prom- 
inent part  in  activities  connected  with 
the  war,  and  in  1917  gained  his  title 
of  Senator  by  appointment  to  the  Up- 
per House  at  Ottawa.  In  1896  Mr. 
Nicholls  was  elected  president  of  the 
National  Electric  Light  Association,  he 
having  been  the  only  president  ever 
elected  from  beyond  the  United  States.  * 

Col.  Spencer  Borden,  president  of  the 
Fall  River  (Mass.)  Bleachery,  and  for 
three  years  identified  with  the  early  de- 


He  had  been  president ,  virp-president 
or  director  of  about  thirty  large  Ca- 
nadian manufacturing  or  commercial 
companies  and  took  a  prominent  part 
in    electrical    development    at    Rio    de 


velopment  of  the  electric  lighting  sup- 
ply business  in  New  England  under 
Thomas  A.  Edison,  died  Oct.  17  at 
Woodstock,  Vt.,  as  announced  in  the 
Electrical  World  of  Oct.  22.  Colonel 
Borden  was  one  of  the  most  prominent 
men  in  the  New  England  textile  indus- 
try, but  his  activities  in  this  direction 
never  caused  him  to  lose  interest  in 
electrical  development,  although  he  had 
borne  no  active  part  therein  for  more 
than  a  generation.  He  was  born  at  Fall 
River  in  1849  and  was  graduated  in 
1868  from  the  Brooklyn  Polytechnic 
Institute,  specializing  in  chemistry.  He 
studied  for  several  years  in  France  and 
on  returning  to  America  entered  the 
textile  field.  In  1872  he  organized, 
planned  and  built  the  Fall  River  Bleach- 
cry,  at  that  time  being  elected  a  mem- 
ber of  the  American  Association  for 
the  Advancement  of  Science.  His  work 
at  Fall  River  attracted  the  attention  of 
Mr.  Edison  and  in  1881  he  was  made 
New  England  district  manager  for  Mr. 
Edison's  various  intei'ests,  engaging 
chiefly  in  the  direction  of  the  commer- 
cial installation  of  isolated  plant  and 
mill  lighting  systems.  From  these  be- 
ginnings and  because  of  the  knowledge 
Mr.  Borden  and  his  associates  had  of 
the  textile  industry  developed  in  large 
measure  the  success  of  the  General 
Electric  Company  in  mill-power  engi- 
neering. Upon  the  death  of  a  brother, 
Mr.  Borden  resignect  his  connection  with 
the  electrical  industry  in  1884,  return- 
ing to  Fall  River  and  continuing  for 
the  remainder  of  his  life  to  exert  a  pow- 
erful influence  upon  textile  affairs. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Hardware  Association  Recommends 
Price  Cuts  to  Pre-War  Levels 

IN  VIEW  of  the  fact  that  store  and  building  hardware 
is  distributed  in  much  the  same  way  and  reaches  largely 
the  same  consumers  as  electrical  supplies,  it  is  interesting 
to  note  that  the  executive  committee  of  the  National  Hard- 
ware Association,  in  convention  at  Atlantic  City  last  week, 
recommended  that  all  hardware  prices  be  cut  to  pre-war 
levels  as  a  help  toward  readjustment.  If  the  recommenda- 
tion is  carried  out,  the  new  scale  of  prices  will  be  the 
same  as  in  1914  plus  the  differences  due  to  increased  costs 
and  transportation.  However,  inasmuch  as  the  advances 
were  originally  made  necessary  by  mounting  costs  for  labor, 
material  and  transportation,  it  is  doubtful  whether  price 
cuts  can  be  very  startling  while  rates  and  material  costs 
remain  at  their  present  levels.  Every  drop  in  cost  so  far 
has  been  immediately  followed  by  a  drop  in  price,  a  policy 
dictated  by  the  competitive  market. 

Electrical  supplies  and  wiring  materials  are  in  much  the 
same  position.  It  would  be  wise  to  cut  to  pre-war  levels 
if  only  to  get  building  started  and  business  going,  but 
prices  at  present  are  practically  on  a  1914 'basis  plus  dif- 
ferences in  cost  of  production  and  transportation.  There 
have  been  fairly  large  decreases  in  raw  material  and  labor 
costs  of  electrical  supplies,  but  at  no  time  has  price  failed 
to  follow  cost.  It  '^11  be  seen,  then,  that  there  is  little  room 
for  hardware  and,  even,  less  for  electrical  supply  prices  to 
move  independently.  However,  any  effect  that  the  recom- 
mendation of  the 'National  Hardware  Association  may  have 
cannot  fail  to  be  a  good  one.  Even  a  further  price  reduc- 
tion of  a  few  per  cent  "would  be  attractive  to  the  building 
public.  

Signs  of  Improvement  in  Collections 

/IDVICES  from  various,  sections  of  the  country  as  noted 
■i\ by  the  National  Electrical  Credit  Association  indicate 
that  the  collection  situation  is  experiencing  a  healthy  im- 
provement. While  a  few  sections  are  still  bad  and  others 
show  only  slight  betterment,  the  general  trend  seems  to 
bo  good  and  losses  on  new  accounts  are  at  a  minimum. 
The  year,  nevertheless,  will  be  one  of  the  costliest  from  the 
standpoint  of  bad  debts  ever  experienced  by  the  industry. 
This  condition  is  due  almost  entirely  to  accounts  opened 
in  the  first  few  months  of  the  year.  Since  June  1  there  has 
been  the  necessity  of  scrutinizing  all  new  credits  closely, 
and  as  a  result  losses  for  the  last  part  of  the  year  will 
compare  favorably  with  the  average  of  other  years.  In  the 
case  of  one  large  jobber  the  collection  rate  all  over  the 
country  for  the  first  seven  months  was  more  than  .'iO  per 
cent  higher  than  that  of  last  year.  This  high  average  did  not 
obtain  for  all  jobbers,  but  conditions  now  show  improvement 
over  the  early  part  of  the  year.  At  the  present  time  the 
agricultural  sections  are  perhaps  slightly  worse  off  than  the 
industrial  districts.  On  the  Pacific  coast  low  prices  still 
rule  the  lumber  market;  in  the  Southwest  cattle  and  oil 
are  still  comparatively  low,  and  grain  sections  are  still 
financially  embarrassed.  In  the  South  cotton  price  increases 
have  come  to  the  rescue  of  business  and  a  corresponding 
improvement   is   reported. 

A  report  from  Texas  says  that  collections  are  getting 
slightly  better,  owing  to  cotton  advances.  Credits  are 
rigid.  Trade  acceptances  and  notes  are  not  generally  being 
offered  in  settlement.  Collections  in  Louisiana  are  on  a 
sixty-day  basis  wth  improvement  expected.  Trade  accept- 
ances  are  not   particularly   desired.     Atlanta   reports  con- 


tradictory statements  on  collections,  some  sections  improv- 
ing while  in  others  planters  are  holding  the  cash  received 
from  cotton.  St.  Louis  reports  collections  at  sixty  days  and 
credits  tight,  and  Omaha  and  Sioux  City  have  noticed 
slightly  easier  collections. 

Improvement  has  been  shown  in  the  East  and  particu- 
larly in  the  industrial  districts.  Detroit  is  still  slow,  but 
automobile  production  is  picking  up  there  and  collections 
are  better.  Akron,  Ohio,  is  reported  to  be  showing  very 
little  betterment.  Philadelphia,  Pittsburgh  and  New  York 
are  considerably  better  than  was  the  case  ninety  days  ago 
as  far  as  rate  of  collections  is  concerned.  The  collection 
basis  still  remains  at  sixty  days.  In  the  East  there  is  a 
more  general  use  of  trade  acceptances,  and  some  jobbers 
feel  that  this  has  helped  a  great  deal,  resulting  in  a  de- 
crease in  overdue  investment  and  an  increased  turnover. 


Value  of  September  Electrical  Exports 
Shows  Decrease 

THE  stated  value  of  electrical  exports  for  September, 
1921,  is  $4,878,883,  showing  a  decrease  of  $2,429,210 
as  compared  with  September,  1920,  and  a  decrease  of  $1,178,- 
606  from  the  preceding  month  this  year,  but  it  is  felt  that 
the  volume  of  exports  has  not  fallen  off  in  the  same  ratio. 
The  difference  in  value  between  this  year  and  last  can  be 
accounted  for  by  the  fact  that  many  of  the  in  portant  items 
are  much  lower  in  price  at  present,  while  some  articles  are 
approximately  even  with  pre-war  levels.  The  stated  value 
for  the  month,  however,  remains  one  of  the  lowest  since 
October,  1919. 
An  encouraging  factor  is  the  showing  of  the  first  nine 


ELECTRICAL  EXPORTS  FOR    SEPTEMBER  AND    FOR  FIRST  XINT: 

MONTHS  OF  YE.AR 

Nine  Months  Ended 

. September 

September 

1920 

1921 

1920 

1921 

Batteries 

$607,936 

$271,232 

$4,885,262 

$3,257,633 

119.233 

42.402 

1.085.83! 

347.306 

Dvnanins  and  generators. . . 

461.673 

855.419 

4.655.037 

6.004.816 

70.489 

21,129 

930,990 

1.183,063 

He.iting  and  cooking  appa- 

ratus 

95.986 

1.260.863 

1.419.445 

Insulated  wire  and  cable. . .  . 

635.641 

270.145 

5.298.293 

7.621.996 

Interior  wiring  supplies 

241.042 

55.761 

2.334.168 

1,558,163 

1.053 

455 

1.764 

629 

Carbnn-filanicnt  lamps 

4.402 

2.448 

70.955 

115.396 

244.047 

76.187 

2.756.484 

2.815.163 

Magnetos,  spark  pluRs.  etc. . 

271.177 

66.509 

2.664,864 

1,129.733 

190,331 

191.411 

1.868.300 

2.347.921 

Motors  

1.230.408 

537.558 

8.890,123 

13.472.631 

33,309 

45.304 

1.161,004 

886.628 

Switches  and  accessories 

261.635 

159,690 

3.047,824 

3.670.045 

38.093 

65.563 

481.434 

886.  m 

Telephones 

246.841 

262,062 

2.594.9)9 

4.072.155 

208.493 

353,033 

2.980.186 

6.979.976 

.\11  others 

2.326,304 
$7,308,093 

1.506.876 
$4,878,883 

21.336.636 

23.369.024 

Total 

$68,330,440 

$81,172,702 

months  of  the  year  as  compared  with  the  same  period  last 
year,  this  year's  total  being  $81,172,702  against  $68,330,440 
to  Oct.  1,  1920.  Only  six  articles  show  drops  for  this 
period,  including  batteries,  carbons,  interior  wiring  sup- 
plies, arc  lamps,  rheostats  and  controllers,  and  magnetos. 
Batteries  registered  the  largest  decrease,  the  figure  being 
$1,627,629.  Twelve  totals  show  increases,  some  of  the  most 
important  being  dynamos  and  generators,  fans,  insulated 
wire  and  cable,  meters  and  measuring  instruments,  motors, 
and  transforrners.  Motors  and  transformers  have  the 
greatest  increases,  being  respectively  $4,573,508  and  $3,999,- 
810  ahead  of  the  nine  months'  total  last  year. 
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A  close  comparison  is  possible  between  September  and 
August  of  this  year.  Twelve  items  have  fallen  off  while 
six  have  increased  as  compared  with  the  previous  month. 
It  is  interesting  to  note  that  transformers  show  the  best 
increase  here  also,  while  fans  show  the  largest  drop  from 
August  values.  Among  the  articles  showing  increases  are 
batteries,  carbons,  dynamos  and  generators,  heating  ap- 
pliances and  meters. 

As  contrasted  with  September,  1920,  exports  there  have 
been  decreases  on  such  items  as  fans,  insulated  wire  and 
cable,  metal-filament  lamps,  motors  and  switches,  while 
dynamos  and  generators,  meters,  rheostats  and  controllers, 
telephones  and  transformers  show  gains. 

Figures  in  the  accompanying  table  have  been  received 
from  the  Bureau  of  Foreign  and  Domestic  Commerce, 
Washington,  D.  C. 


Unsettling  Conditions  Again  Invade 
Copper  Market 

THE  copper  market,  after  the  very  encouraging  activity 
of  September,  during  which  quotations  rose  to  13J 
cents,  has  again  become  quiet.  The  prime  factor  in  the 
almost  total  cessation  of  buying  since  Oct.  15  has  been 
the  threatened  railroad  strike.  In  some  quarters  in  the 
beginning  the  possibility  of  a  rail  tie-up  was  looked  on 
more  or  less  as  a  temporary  embanrassment,  but  according 
to  the  opinion  of  an  authority  on  the  copper  situation, 
as  expressed  to  Electrical  World,  the  mere  possibility 
of  impeded  transportation  is  having  an  effect  which  will 
be  felt  in  the  copper  market  for  several  months  to  come. 

The  first  result  has  been  the  curtailment  of  buying  to 
the  point  of  negligibility,  while  producers'  prices  have 
tumbled  to  13  cents  per  pound.  Second  hands  who  in 
reality  possess  only  a  small  amount  of  the  metal  are  able 
to  supply  what  little  demand  there  is  at  121  cents.  The 
opinion  is  general,  however,  that  under  no  circumstances 
will  prices  drop  to  the  level  set  during  the  latter  part  of 
August. 

The  real  harm  will  come  in  connection  with  the  reduc- 
tion of  surplus  stock,  which  was  proceeding  at  a  very 
satisfactory  rate  during  July  and  August  and  was  as 
high  as  60,000,000  lb.  in  September.  On  the  first  of 
September  it  was  estimated  that  the  surplus  amounted 
to  1,250,000,000  lb.,  and  had  sales  continued  the  rest  of 
the  year  at  the  pace  set  in  September,  there  is  little  doubt 
that  the  surplus  would  have  been  reduced  to  approximately 
1,000,000.000  lb.  by  Jan.  1.  From  this  total  could  have 
been  deducted  340,000,000  lb.  which  has  been  financed  for 
export  and  may,  for  all  practical  purposes,  be  disregarded 
as  an  actual  factor.  This  would  leave  a  free  surplus 
of  about  640,000,000  lb.,  of  which  about  300,000,000  lb.  to 
400,000,000  lb.  would  be  considered  in  transit.  In  this 
way  had  sales  continued  in  their  September  volume  the 
first  of  the  yeai  would  have  seen  little  more  than  a  normal 
surplus,  and  producers  could  have  confidently  begun  to 
recruit  their   scattered   mining  and   smelting  forces. 

As  a  matter  of  fact,  October  sales  to  the  eleventh  of  that 
month  were  ahead  of  those  for  the  same  period  of  Sep- 
tember, and  the  resumption  of  mining  and  refining  might 
have  occurred  even  slightly  ahead  of  optimistic  estimates. 
The  cessation  of  buying,  however,  has  put  an  entirely  differ- 
ent face  on  the  matter,  and  the  re-cstablishment  of  mining 
activities  as  a  consequence  will  have  to  be  considerably 
postponed.  At  the  present  time  mining  in  the  United  States 
is  being  carried  on  at  11  per  cent  of  normal,  while  in 
Sonth  America  it  is  at  46  per  cent  of  normal.  Mine  and 
smelter  forces  have  been  widely  scattered,  and  some  authori- 
ties believe  that  it  will  be  the  summer  of  1922  before  normal 
refining  can  be  resumed. 

Thus  far  there  have  been  no  changes  in  finished  copper 
and  brass  products  to  correspond  with  the  let-down  in  de- 
mand. Large  jobbers  continue  to  quote  No.  14  rubber- 
covered  wire  in  5,000-ft.  lots  at  from  $6.30  to  $6.60. 
Weatherproof  also  has  maintained  its  advance.  Provided 
that  copper  producers  are  successful  in  their  present 
attempt  to  maintain  a  price  of  13  cents,  wire  prices  are  also 
expected  to  hold. 


Encouragement  Shown  in  Steel  Poles 
and  Towers 

FROM  reports  received  from  producers  of  steel  poles  and 
towers  for  transmission  lines  there  is  considerable  encour- 
agement shown  in  certain  quarters.  Reports  from  other 
directions,  however,  indicate  that  business  is  not  such  as 
to  hold  up  a  very  bright  outlook  for  the  coming  winter. 
The  business  is  spotty.  Although  it  is  true  that  the  util- 
ities have  been  very  successful  this  year  in  floating  securi- 
ties, it  is  evident  that  not  a  great  deal  of  this  capital  has 
been  expended  in  towers  to  date.  But  the  quality  of  the 
inquiries  shows  the  future  business  now  in  contemplation. 
All  classes  of  steel  poles  and  towers  have  been  considered 
in  this  brief  sur\'ey.  Another  feature  of  the  market  is  that 
while  one  month  may  be  good  the  next  may  be  off.  Foreign 
business  is  providing  a  good  market  in  some  directions, 
notably  the  Far  East  and  South  America.  Particular  prom- 
ise is  held  forth  in  the  possibilities  offered  by  electrifica- 
tions of  railways  in  Chile  and  Brazil,  although  it  is  expected 
that  as  much  local  labor  and  material  as  possible  will  go 
into  this  work. 

Tower  and  pole  prices  are  on  lower  quotations  now  than 
they  were  a  month  ago,  in  general.  Five  per  cent  is  a 
representative  price  reduction,  while  in  one  instance  it  goes 
as  high  as  10  per  cent.  Late  in  September  fabricated-steel 
prices  suffered  a  reduction  of  about  $2  to  $3  per  ton.  The 
wireless  field  is  providing  an  attractive  market  for  fabri- 
cated towers,  and  with  the  development  of  this  branch  of 
the   electrical  industry  a   promising  future   is   foreseen. 

Further  Reductions  Announced  on  Iron 
Conduit  and  Outlet  Boxes 

T3IGID  iron  conduit  and  outlet  boxes  have  reflected  the 
•*- *■  general  trend  in  the  iron  and  steel  market  by  a  further 
drop  in  prices.  The  new  discount  allows  an  additional  5 
per  cent  from  the  price  as  figured  on  Card  48,  which  went 
into  effect  on  Sept.  16.  A  new  card  has  not  yet  been  is- 
sued by  conduit  manufacturers,  but  these  figures  are  ap- 
proximately the  same  as  were  in  effect  in  December,  1916; 
showing  that  pipe  is  back  to  where  it  was  nearly  five  years 
ago. 

Outlet  boxes  have  dropped  about  10  per  cent.  The  new 
discounts  in  lots  of  1,000  are  64  per  cent  for  black  boxes 
and  59  per  cent  for  galvanized  as  compared  with  previous 
discounts  of  57  and  53  per  cent  respectively. 


Metal  Market  Situation 

THERE  has  been  little  change  in  the  metal  market  dur- 
ing the  past  week  with  the  exception  of  a  drop  on 
steel  rails  of  $7  per  ton  and  the  slight  weakening  of  other 
steels.  Lead  demand  has  dropped  off,  but  the  New  York 
price  is  unchanged  on  account  of  limited  supply.  The 
only  movement  in  copper  has  been  a  J -cent  drop  on  elec- 
trolytic, which  is  quoted  now  at  12-:j  cents.  Tin  has  achieved 
a  small  advance  in  the  last  two  weeks  in  spite  of  the  fact 
that  the  visible  supply  of  tin  has  increased  recently. 

NEW  YORK  METAL  MARKET  PRICES 

Oct.  17.  l^il  Ont.  24,  1921 

Copper  £  s      ,1 

London,  standard  spot 65        15    0 


Prime  Lake 

Klo  ctroly  tic 

Casting 

Wire  ba.'ie 

Lnad.  Am.  S.  &  R.  Co.  price.. 

Antimony 

Nickel,  ingot 

.'iheet  zinc,  f.  o.  b.  smelter. . . 

Zinc,  spot 

Tin.  Straits 

Aluminum.  96  to  99  per  cent. 


13  00 
13  00 
12  37J 

14  50 
4  70 
4  90 

41    00 

10  no 

5  15     5  20 

28  00 

24.50 


66 

ape 
13  00 
12  75 

12  37J 

14  50 
4  70 
4  85 
41  00 
10  00 
5  10-5  15 
28  50 
24  50 


OLD  METALS 


("nnt- per  Pound  Cents  per  Pound 

Heavy  copper  and  wire 10  50—10  871  10  50  — 1100 

Bra™,  henvy 5  00  —  550  500  —  550 

Brass  liBlit ..     4.50—5  00  4  75  —  500 

lead.  Ii.avy      .                                              .350  —  400  375—400 

Zine.oldscrap 2  25-2  371  2  25  —  2.37j 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


THE  shadow  of  the  threatened  railroad  strike  spread 
itself  over  the  electrical  industry  this  past  week  and 
buying  as  a  consequence  has  been  spotty.  Chicago  reports 
fair  business  in  wire  but  quietness  in  other  lines.  Resi- 
dence lighting-fi.xture  business  is  good  there,  one  utility 
having  three  times  the  normal  number  of  unfilled  orders. 
Steady  though  gradual  improvement  is  noted  in  New  York 
with  less  hand-to-mouth  buying.  Better  demand  for  heat- 
ing appliances  is  in  evidence. 

Jobbers  in  Atlanta  are  beginning  to  stock  toys  and  holi- 
day goods,  but  dealers  are  not  placing  orders  yet.  Stocks 
of  heating  appliances,  dry  cells  and  porcelain  are  low  in 
St.  Louis.  Jobbers  there  report  satisfactory  business  com- 
pared with  other  lines.  Uneven  improvement  is  noted  in 
Boston,  but  it  is  encouraging  to  note  that  last  week's  build- 
ing pei-mit  total  was  the  best  in  twenty  years.  Better  con- 
ditions are  reported  in  the  Northwest,  the  Intermountain 
region  and  in  San  Francisco.  Holiday  orders  in  the  last- 
named  place  are  comparatively  light  so  far. 

In  no  section  of  the  country  do  jobbers  seem  to  be  wor- 
ried about  the  railroad  strike.  Wherever  possible  ship- 
ments by  water  and  truck  are  being  planned.  By  some 
jobbers  the  possibility  of  a  strike  is  being  discounted,  and 
there  seems  to  be  little  stocking  up  in  preparation  for  a 
freight  tie-up. 

NEW  YORK 

Trade  continues  to  hold  up  well,  and  jobbers  report  that 
they  can  see  a  steady,  although  very  gradual,  improvement 
from  week  to  week.  An  encouraging  indication  of  greater 
confidence  on  the  part  of  buyers  is  the  fact  that  individual 
orders  are  increasing  in  size.  There  is  not  quite  so  much 
hand-to-mouth  buying,  and  there  is  further  evidence  of 
dealers  stocking  up  in  anticipation  of  increased  prices^on 
some  of  the  staple  items. 

Throe  important  price  changes  were  noted  this  week. 
Flexible  armored  conductor,  for  which  there  has  been  a 
strong  demand  for  the  past  six  weeks,  has  been  advanced 
$2  per  1,000  ft.  for  No.  14,  two-wire,  single-strip.  Iron 
conduit  has  been  reduced  5  per  cent  by  manufacturers  and 
outlet  boxes  an  average  of  10  per  cent. 

A  better  demand  for  heating  appliances  is  being  sho^vn, 
and  jobbers  report  considerable  buying  for  holiday  trade. 
Air  heaters  are  moving  fairly  well,  and  there  appears  to 
be  more  activity  than  there  was  a  year  ago. 

Collections  are  reported  to  be  on  the  basis  of  thirty 
to  sixty  days  for  current  billings,  but  there  is  a  general 
sentiment  that  conditions  are  improving. 

Conduit. — An  additional  discount  of  5  per  cent  on  rigid 
iron  conduit  went  into  effect  the  first  of  this  week.  Jobbers 
have  not  issued  a  revised  list  of  prices  to  conform  with 
the  now  discount,  but  are  quoting  5  per  cent  off  on  the 
following:  For  i-in.  black  pipe  in  2,.')00-ft.  lots,  $54  to 
$55;  3-in.,  $69  to  $71,  and  1-in.,  $99  to  $101  per  1.000  ft. 
The  same  discount  applies  to  galvanized  pipe,  which  for 
the  same  sizes  was  quoted  at  $59  to  $62,  $76  to  $81  and 
$110  to  $116.  Demand  continues  steady  with  few  orders 
for  large  quantities.    Jobbers'  stocks  are  good. 

Flexible  Armored  Conductor. — Jobbers  generally  have 
advanced  their  prices  on  this  matoi-ial  about  $2  per  1.000 
ft.  No.  14,  two-wire,  single-strip,  which  was  quoted  last 
week  at  $43,  has  been  increased  to  $45  per  1,000  ft.   There 


has  been  an  active  demand  for  this  material  for  the  past 
month.  Much  buying  has  been  done  in  anticipation  of  the 
increase  as  well  as  for  current  requirements.  Jobbers' 
stocks  are  rather  spotty  and  one  leading  manufacturer  is 
said  to  be  2,000,000  ft.  short  of  the  orders  on  hand. 

Outlet  Boxes. — An  additional  reduction  of  about  10  per 
cent  in  the  price  of  outlet  boxes  has  been  announced.  Black 
boxes  in  standard  package  lots  are  quoted  at  64  per  cent 
off  list  and  galvanized  boxes  in  the  same  quantity  at  59  per 
cent  off  list.     Previous  discounts  were  57  and  53  per  cent. 

Metal  Molding. — Price  on  the  three-wire  size  remains 
unchanged  at  $5.60  per  100  ft.  as  previously  quoted.  De- 
mand  is  light  and  orders  are  for  small  quantities. 

Loom — Jobbers'  stocks  are  kept  low  to  meet  the  limited 
demand  of  this  territory.  Prices  are  unchanged.  In  1,000- 
ft.  lots  the  s's-in.  size  sells  for  $19.25  and  the  i-in.  size  for 
$21  per  1,000  ft. 

Heating  Appliances. — Heating  appliances  are  moving 
better  than  for  some  months  past.  Jobbers,  however,  report 
that  their  sales  are  not  up  to  former  years.  This  they  at- 
tribute partially  to  stocks  remaining  m  dealers'  hands. 

Air  Heaters. — There  continues  to  be  an  active  demand 
for  heaters,  and  in  view  of  the  moderate  demand  for  other 
appliances  jobbers  seem  well  satisfied  with  sales  thus  far. 


CHICAGO 

With  copper  prices  remaining  on  the  same  level  as  last 
week,  jobbers  report  fair  sales  on  weatherproof  and  rubber- 
covered  wire.  Other  lines  have  been  a  little  quiet,  owing 
to  the  possibility  of  a  railroad  strike.  The  threat  of  a 
general  railroad  strike  seems  to  worry  most  jobbers  very 
little.  Some  dealers,  however,  fear  that  a  serious  shortage 
of  materials  would  occur  if  a  strike  should  be  called.  Sev- 
eral dealers  interviewed  expressed  the  feeling  that  activity 
in  the  electrical  industry  will  keep  up  throughout  the  fall 
and  winter  in  view  of  the  fair  start  it  has  received. 

Although  there  are  plenty  of  plans  for  construction  in 
the  city,  they  have  been  delayed  by  one  thing  or  another, 
but  chiefly  by  the  labor  disagreement.  Although  the  labor 
situation  is  still  subject  to  argument  and  delay,  a  tone  of 
improvement  has  been  noticed  following  the  acceptance  of 
the  Landis  decision  this  week  by  several  unions. 

Wire. — The  market  has  not  changed  much  since  last  week. 
The  bare-wire  base  is  still  at  16  cents.  Sales  of  No.  14 
rubber-covered  are  reported  steady  at  prices  ranging  from 
$6.50  to  $6.75  per  1,000  ft.,  in  5,000-ft.  lots.  In  lots  of  1,000 
ft  or  less  it  sells  for  $7.  Weatherproof  is  moving  moderately 
on  a  base  of  16  cents. 

Flexible  Armored  Conductor. — The  activity  of  this  mate- 
rial continues  to  be  fair,  with  jobbers  reporting  prices  for 
No.  14  two-wire,  double-strip,  at  $50  per  1,000  ft.  in  5,000-ft. 
lots.     Stocks  are  on  approximately  a  thirty-day  basis. 

Schedule  Material. — This  material  is  mo%ing  well  and  no 
price  reductions  have  occurred.  Key  sockets  are  quoted  at 
$18.15  per  100  in  500-box  lots.  Pull  sockets  sell  for  $33  per 
100   in  500-box  lots. 

Lighting  Fixtures. — One  large  Middle  Western  public 
utility,  in  a  part  of  its  territory  including  mining,  industrial 
and  agricultural  load,  reports  its  connect  orders  not  yet 
filled  to  be  three  times  normal.  This  is  due  in  some  degree 
to  orders  being  allowed  to  pile  up,  but  to  a  large  degree 
to  activity  in  the  building  industry,  principally  residence 
construction.  Jobbers  interviewed  stated  that  their  orders 
for  residential  lighting  fixtures  were  excellent  and  they  are 
in  good  condition  to  fill  all  orders. 

Fuse  Plugs. — Movement  of  this  line  is  fair,  and  jobbers 
have  sufficient  stock  on  hand  to  supply  the  trade.  .\  repre- 
sentative price  is  $27.50  per  1,000  plugs  in  lots  of  1,000  for 
fuses  up  to  30  amp. 

High  Tension  Equipment. — .Activity  in  indoor  discon- 
necting switches  has  induced  one  manufacturer  to  increase 
his  working  time  from  eight  hours  per  day  to  nine  hours. 
.\nother  manufacturer  reports  a  sale  of  high-tension  equip- 
ment for  two  1,000-kw.  outdoor  substations  in  the  West 
Virginia  coal-mine  district. 
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Continued  improvement  of  business  is  reported  by  dis- 
tributers, marked  by  uneven  buying-  and  scattered  absorp- 
tion of  products.  Little  fear  of  a  transportation  tie-up 
was  evident  locally  early  in  the  week,  and  jobbers  were 
not  increasing  their  purchases  on  this  account.  Boston 
houses  are  well  situated  to  receive  material  by  water  and  by 
motor  truck  in  case  of  a  rail  strike,  but  confidence  in  well- 
maintained  railroad  service  is  strong  in  this  section.  Build- 
ing and  engineering  contracts  for  the  week  ended  Oct.  18 
totaled  $7,902,000,  against  $5,800,000  for  the  correspond- 
ing week  last  year.  This  is  the  best  week's  total  for  this 
period  in  the  past  twenty  years,  according  to  the  Dodge 
tabular  summaries.  Paper,  textile  and  leather  industries 
are  gaining  business  in  New  England,  and  it  is  reported 
that  the  clothing  manufacturers  have  won  a  complete  vic- 
tory for  the  open-shop  principle,  after  several  months  of 
radical  labor  strikes.  Some  shoe  factories  in  this  section 
are  sold  up  to  early  spring.  A  little  buying  for  the  Christ- 
mas trade  is  evident  in  jobbing  circles,  a  few  dealers  having 
begun  to  stock  up. 

Motors. — Further  improvement  in  inquiries  is  noted  and 
buying  is  a  little  better  among  the  smaller  sizes.  Stocks 
are  ample  and  prices  steady.  Textile  mill  buying  is  rela- 
tively active. 

Wire.- — Rubber-covered  No.  14  is  selling  at  $6.25  per  1,000 
ft.  in  5,000-ft.  lots  with  fair  demand  and  good  stocks. 
Weatherproof  base  is  16  cents,  with  light  demand.  Cen- 
tral-station construction  is  dull,  and  many  companies  ap- 
peal to  have  failed  to  take  advantage  of  the  wire  market, 
which  jobbers  declare  has  been  unusually  favorable  to  pur- 
chasers this  fall. 

Appliances. — Washing  machines  and  electric  ironing  ma- 
chines are  moving  slowly  this  week,  but  table  devices  are 
selling  more  briskly.  Electric  radiator  sa'is  have  required 
moderate  purchasing  from  manufactu"Vs,  some  jobbing 
stocks  having  itin  pretty  low.  Toasters  and  irons  are  sell- 
ing with  the  usual  staple  demand  and  stocks  are  easily 
meeting  current  requirements. 

Flexible  Armored  Conductor. — This  material  is  i-elatively 
active  compared  with  loom  and  rigid  conduit.  No.  14  in 
5,000-ft.  lots  sells  around  $44.68  to  $4.5  with  some  shading 
under  sharp  competition.  No  difficulty  is  noted  in  meeting 
current  needs. 

Sockets. — Trade  is  a  little  more  active  and  prices  are  un- 
changed, but  some  comment  is  heard  to  the  effect  that 
fluctuations  may  appear.  Pulls  in  case  lots  sell  for  .311 
cents  net.  Increased  building  activities  are  absorbing  this 
class  of  material. 

Lamp  Cord. — Prices  have  advanced  about  11  per  cent 
this  week,  owing  to  the  increased  cost  of  cotton.  On  No. 
18  cotton-covered  cord,  type  C,  a  price  of  $1.45  per  100  ft. 
is  quoted  in  1,000-ft.  lots,  $1.75  per  100  ft.  in  coil  lots  and 
$2.20  per  100  ft.  in  less-than-coil  lots.  Prices  are  open  on 
5,000-ft.  lots.  Discounts  on  portable  cord  range  from  35  to 
55  per  cent  according  to  quantity,  and  on  silk  cord  they 
are  from  40  to  55  per  cent  off  list. 

Outlet  Boxes. — A  reduction  of  about  5  per  cent  went 
into  effect  this  week.  On  stamped  steel  boxes  and  covers 
discounts  range  from  40  to  60  per  cent  from  below  $10 
list  to  $250  list,  the  corresponding  di.scounts  on  galvanized 
boxes  ranging  from  35  to  55  per  cent.  On  gang  boxes  and 
switch  boxes  30  per  cent  off  is  quoted  on  loss  than  100,  black, 
and  25  per  cent  on  galvanized;  on  100  or  over,  40  and  35 
per  cent  respectively  with  demand  light.  Steady  prices 
prevail  on  rigid  conduit. 


ATLANTA 

Reports  from  mercantile  establishments  throughout  the 
section  indicate  considerably  increased  activity,  though  little 
or  no  credit  is  being  extended.  Collection  reports  seem 
somewhat  contradictory,  some  sections  reporting  a  consid- 
erable improvement  while  others  sta'.e  that  money  realized 
from  crop  sales  is  being  closely  held  by  the  producers,  who 
are  paying  cash  for  purchases  but  not  liquidating  old  ac- 
counts. Apparently  this  is  caused  by  the  fear  that  after 
liquidation   new   credits   cannot   be   obtained.     Taken    as   a 


whole,  however,  the  financial  condition  throughout  the  sec- 
tion is  very  much  improved. 

Electrical  jobbers  report  their  business  continuing  to 
hold  the  increase  registered  in  the  month  of  September, 
while  socket  appliances  and  house-wiring  devices  show  even 
g'reater  activity,  this  being  the  reflection  from  the  large 
number  of  residences  and  small  stores  under  constniction. 
Jobbers  are  beginning  to  accumulate  their  goods  for  holi- 
day trade  on  the  basis  that  there  will  be  approximately  75 
per  cent  of  last  year's  business  in  the  portable  line  and  80 
per  cent  in  the  toy  line.  Orders  on  manufacturers  for  toys, 
however,  will  be  only  50  per  cent  of  last  year  as  jobbers 
had  heavy  carry-overs  in  this  specialty.  Retailers  are  not 
yet  placing  orders  for  Christmas  requirements. 

The  possibility  of  the  general  railroad  strike  is  subject 
for  much  discussion,  but  as  yet  no  heavy  preparations  are 
being  made  to  meet  the  situation. 

Radio  Outfits. — Considerable  interest  is  being  displayed 
both  in  and  out  of  the  cities  in  the  smaller  types  of  radio 
apparatus,  with  the  result  that  sales  have  shown  a  very 
s  .tisfactory  increase  and  prospects  are  bright  for  a  sus- 
tained activity.  Local  stocks  for  normal  requirements  are 
in  good  shape. 

Flexible  Non-Metallic  Conduit. — There  has  been  no  reduc- 
tion in  price  since  the  cut  of  10  per  cent  two  weeks  ago. 
Retailers  are  placing  quite  satisfactory  orders,  and  this 
has  served  to  somewhat  deplete  local  jobbers'  stocks. 

Lock  Nuts  and  Bushings.— The  market  in  this  line  is  quite 
active,  the  sales  keeping  pace  with  the  movement  of  armored 
conductor  and  rigid  conduit.  Local  stocks  are  in  very  fair 
shape,  though  prices  are  somewhat  unsteady.  One  of  the 
largest  jobbers  reports  his  stock  depleted  and  a  large  order 
was  made  on  a  manufacturer  this  week. 

Fuses. — There  is  the  normal  fall  increase  in  the  demand 
for  fuses,  industrial  plants  placing  quite  satisfactory  orders 
for  the  renewable  type,  while  orders  by  central  stations  and 
municipalities  for  plug  fuses  are  very  steady.  No  recent 
price  changes  are  reported. 

Schedule  Material. — The  movement  of  this  line  has  been 
well  sustained  for  several  weeks,  with  key  sockets,  rosettes, 
knobs  and  tubes  leading  in  popularity.  Items  throughout 
the  entire  line  are  on  hand  in  sufficient  quantities  to  meet 
curi-ent  demands. 

ST.  LOUIS 

Though  the  railroad  strike  seems  imminent,  jobbers  here 
are  not  inclined  to  stock  up  in  expectation  of  slow  deliveries, 
for  it  is  felt  that  movement  to  dealers  would  be  equally 
slow. 

Some  betterment  in  the  demand  for  electrical  goods  was 
in  evidence  last  week.  Several  items  are  finding  good  call, 
principally  heating  appliances,  stocks  of  which  are  low. 
The  utilities  are  doing  a  fair  amount  of  buying  and  the 
railroads  showed  some  improvement  last  week,  but  the 
industrial  demand  remains  comparatively  dull.  Dealers  and 
contractors  are  in  general  buying  very  conservatively  and 
maintaining  stocks  at  a  minimum.  However,  in  those  items 
that  are  priced  abnormally  low,  such  as  wire  and  porcelain, 
there  is  a  tendency  to  buy  considerably  in  excess  of  im- 
mediate requirements. 

Electrical  jobbers  are  getting  their  share  of  the  obtain- 
able business.  Net  profits  are  somewhat  better  than  a  few 
months  ago  because  of  the  more  stabilized  prices.  A  rep- 
resentative jobber  says  that  if  the  volume  of  business  should 
increase  by  20  per  cent,  his  business  would  be  yielding  a 
good  profit,  one  which  could  be  considered  as  normal. 

Wire. — Prices  are  holding  steadily.  No.  14  rubber-covered 
selling  for  $6..^0  per  1,000  ft.  in  5,do0-ft.  lots  and  for  $6.40 
in  lots  of  10,000  ft.  or  more.  The  base  on  bare  and  weather- 
proof varies  from  15J  cents  to  16  cents  per  pound.  Stocks 
on  the  smaller  sizes  of  rubber-covered  are  low,  interchange 
among  the  jobbers  being  required  to  meet  the  call.  Weather- 
proof continues  to  sell  in  better  quantities.  There  is  a 
marked  tendency  to  buy  in  excess  of  immediate  require- 
ments because  of  the  present  favorable  market. 
Porcelain. — Strong  demand  and  low  stocks  prevail.     Con- 
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tractors  and  dealers  are  building  up  heavier  stocks.  "Xail- 
it"  knobs  are  selling  for  $17.50  per  1,000;  2i-in.  tubes  for 
$5.25  per  1,000,  3-in.  tubes  for  $5.75  per  1.000,  and  two- wire 
and  three-wire  unglazed  cleats  for  $13  per  1,000,  all  prices 
being  for  barrel  lots. 

Dry  Cells. — The  railroads  made  rather  large  purchases 
last  week.  The  demand  from  other  sources  also  showed 
improvement,  and  as  a  result  stocks  in  jobbers'  hands  are 
becoming  somewhat  low.  The  regular  cell  is  priced  at  31 
cents  and  the  igniter  at  32  cents,  both  in  barrel  lots. 

Heating  Appliances. — Definite  improvement  in  demand 
was  felt  last  week  by  a  number  of  jobbers.  The  most  active 
items  continue  to  be  air  heaters  and  flatirons,  stocks  of 
which  are  extremely  low.  Good  demand  and  low  supply 
also  prevail  for  curling  irons.  A  small  amount  of  goods 
is  being  ordered  for  the  Christmas  trade. 

Farm-Lighting  Outfits. — The  disposal  of  the  fall  crops  by 
the  farmers  is  resulting  in  a  marked  increase  in  sales,  the 
volume  being  much  better  than  at  the  same  period  last 
year.  Special  drives  are  being  conducted  in  Missouri  and 
Illinois. 

Meters. — A  fair  demand  continues.  Utilities  in  the  South 
are  buying  in  better  quantities  than  they  have  for  some 
time.  The  residential  lighting  type  is  virtually  the  only 
one  in  demand.    Stocks  are  good. 

Transformers. — Utilities  are  still  buying  good  quantities 
of  the  distribution  type,  principally  to  take  care  of  the  new 
residential  lighting  business.  The  construction  of  dwellings 
throughout  the  entire  territory  is  progressing  well,  and 
indications  are  that  transformers  to  serve  them  will  be  in 
good  demand  for  several  months.  Stocks  are  in  satisfactory 
shape.  

SAN  FRANCISCO 

Export  business  is  somewhat  better  as  evidenced  by  the 
increase  in  the  number  of  orders  and  inquiries.  The  con- 
solidation of  firms  with  parallel  organizations  and  terri- 
tories will  also  produce  better  conditions,  and  this  has  oc- 
curred in  several  lines  already.  During  the  period  from 
Nov.  19  to  Dec.  10  a  large  industrial  exposition  will  be  held 
in  San  Francisco  showing  the  development  and  prospects 
of  the  industries  of  that  city  and  the  surrounding  terri- 
tory. This  exposition  is  a  part  of  the  Rastall  program  of 
industrial  exploitation.  The  Electrical  Development  League 
has  arranged  to  take  forty  out  of  the  250  booths  available. 

The  threatened  railroad  strike  seems  to  be  decidedly  un- 
popular among  the  rank  and  file  of  Pacific  Coast  employees. 
However,  the  railroads  are  preparing  to  meet  the  emer- 
gency, although  the  strike  is  generally  regarded  as  un- 
likely. Shippers,  too,  are  preparing  for  the  prospective 
shortage,  should  the  strike  develop,  by  wiring  in  emergency 
orders  to  be  shipped  by  short  rail  haul  to  a  seaport,  whence 
they  will  come  by  boat  to  San  Francisco. 

Washers. — Decreases  coupled  with  small  initial  payments 
have  resulted  in  a  good  movement.  It  may  be  said,  how- 
ever, that  generally  poor  results  are  attained  by  special 
price  campaigns  and  that  consistent  selling  and  conscien- 
tious demonstration  are  attracting  the  public  as  much  as 
price  campaigns. 

Heating  Appliances. — Local  stocks  are  good.  The  holi- 
day orders  placed  by  jobbers  are  comparatively  light.  In 
fact,  this  field  is  markedly  quiet,  with  little  evidence  of 
last  year's  enthusiasm.  It  will  be  remembered  that  the 
last  holidays  promised  very  well  up  to  December  1  and  then 
dropped  off.  It  was  felt  that  the  retail  solicitation  of  the 
public  was  begun  too  soon,  and  this  year  the  same  mistake 
will  not  be  made. 

Fuses. — Jobbers'  stocks  are  well  maintained  in  fairly  even 
quantities,  although  the  stock  maximums  have  been  re- 
duced about  25  per  cent  from  the  figures  of  last  year. 
Dealers'  orders  are  usually  placed  so  as  to  secure  the  stand- 
ard-package price  for  full  cartons  of  designated  sizes,  and 
their  buying  of  the  larger  sizes  is  distinctly  of  a  hand-to- 
mouth  character.  The  present  prices  on  new  code  stand- 
ard fuses  up  to  30-amp.  size,  250-volt,  average  about  12 
cents  each  in  cartons  and  11  cents  each  in  packages. 


SALT  LAKE  CITi— DENVER 

Money  realized  from  recent  sales  of  grain  and  lambs, 
two  staples  of  the  Intermonntain  Region,  has  brought  con- 
siderable relief,  enabling  country  banks  to  liquidate  to  a 
moderate  degree.  The  sugar  industry  has  been  granted 
a  new  lease  of  life  with  promise  of  permanent  stabilizatioB, 
by  a  grant  of  $10,000,000  in  loans  to  producing  companies. 
This  comes  as  a  timely  relief  as  there  have  been  rumors 
that  beet  growers  could  not  exi)€ct  immediate  cash  pay- 
ment on  delivery  of  the  season's  crop.  Announcement  of 
the  loan  is  good  news  to  aU  concerned  about  Western  in- 
dustry. 

The  unusual  spell  of  open  weather  seems  to  have  come  to 
an  end,  and  builders  predict  the  slowing  up  of  construction 
work,  with  a  corresponding  falling  off  in  demand  for  lum- 
ber, hardware  and  electrical  wiring  materials.  The  em- 
ployment  situation  is  a  long  way  from  solution,  but  there 
are  no  disturbing  labor  troubles. 

With  the  coming  into  circulation  of  money  realized  from 
crops,  electrical  merchants  are  intensifying  their  selling 
efforts.  Many  are  re\-iving  their  advertising  after  a  lapse 
of  months,  and  some  effective  campaigns  are  already 
launched  with  particular  emphasis  on  hollow  ware,  grills 
and  toasters. 

Schedule  Materials. — Manufacturers  have  announced  re-. 
ductions  that  range  from  30  to  50  per  cent.  Jobbers  have 
passed  on  the  advantage  of  the  new  rate  to  their  dealers 
in  the  hope  that  lowered  costs  will  stimulate  building. 

Conduit. — Jobbers'  stocks  are  heavier  than  the  general 
conditions  and  volume  of  business  warrant.  Price  quota- 
tions are  lower  than  they  have  been  for  years. 

Wire. — There  is  only  moderate  activity  in  wire,  the  de- 
mand being  at  a  rather  low  ebb.  The  recent  small  reduc- 
tion has  had  no  particular  effect  on  the  market. 

Pole-Line  Hardware. — There  is  no  new  construction  under 
way  and  little  repair  work.  Business  in  pole-line  hardware 
is  almost  at  a  standstill. 


SEATTLE— PORTLAND— SPOKANE 

Announcement  has  just  been  made  that  lumber  rates  to 
Eastern  markets  have  been  reduced  so  that  Northwest  ship- 
pers can  now  compete  in  Eastern  markets  with  Southern 
lumber  interests.  This,  together  with  the  big  building  pro- 
gram now  on  and  the  heavy  export  business,  will  mean  a 
speedy  recovery  to  normal  of  the  lumber  business  of  the 
Northwest,  one  of  the  primary  industries  of  this  region. 
Wheat  exports  continue  in  large  volume,  and  a  cargo  of 
80,000  boxes  of  apples  is  being  loaded  for  shipment  to 
Europe. 

Jobbers  report  business  continuing  good,  owing  primarily 
to  the  large  amount  of  building  and  the  usual  fdl  improve- 
ment. It  is  reported  that  large  buyers  are  apparently 
covering  themselves  in  some  lines  against  the  announcer' 
railroad  strike.  It  is  not  anticipated,  however,  that  the 
strike  will  have  any  very  serious  effect  as  most  shipments 
are  now  coming  by  water  through  the  canal.  Some  jobbers 
have  already  diverted  shipments  to  water  while  others  are 
making  plans  to  have  shipments  come  by  water  in  case  of 
a  tie-up.  This  covering  action  has  caused  some  stocks  to 
become  somewhat  short,  but  shipments  are  on  the  way 
and  due  to  arrive  before  Oct.  30,  both  to  replenish  these 
stocks  and  to  handle  satisfactorily  a  two  months'  ordinary 
business.  The  temporary  shortage  on  No.  14  rubber- 
covered  wire,  due  partly  to  hea\Tr  buying  on  account  of  the 
low  price  of  wire  before  the  last  increase,  has  been  over- 
come. 

Reports  from  contractors  indicate  that  not  much  large 
contracting  business  is  in  sight,  and  a  depressed  condition 
for  this  line  of  work  will  probably  exist  throughout  the 
winter.  Contracting  in  small  work  ranging  from  $500  and 
under  seems  to  be  good,  though  the  prices  at  which  it  is 
taken  are  very  close.     Fixtures  are  verj-  active. 

Jobbers  quote  the  following  prices:  No.  14  rubber-covered 
wire,  $7  and  No.  12.  $9.20  per  1.000  ft.  in  5.000  ft  loU. 
Black  conduit  is  quoted  at  S7.50  for  J-in.,  $9.M  for  1-in.  and 
$14.10  for  1-in.  in  10,000-ft.  Iota.  Quotations  for  galvanized 
are  $8  for  i-in.,  $10.45  for  3-in.  and  $15.15  for  1-in. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Washing  Machine  Reversing 
Clutch  Patent  Upheld 

A  decision  in  the  case  of  the  Conlon 
Electric  Washer  Company,  Inc.,  Cicero, 
111.,  against  the  Brokaw-Eden  Company 
(now  Gillespie-Eden  Corporation)  has 
been  handed  down  in  the  United  States 
District  Court,  at  Springfield,  111.,  sus- 
taining the  plaintiff  and  declaring  its 
patent  infringed.  The  Conlon  company, 
manufacturer  of  Western  Electric 
washing  machines,  had  brought  suit 
against  the  Brokaw-Eden  Company  on 
the  ground  that  it  had  infringed  a 
patent  on  a  "combination  of  rotary 
driving  and  driven  members  and  in- 
termediate driving  connections,  includ- 
ing a  positively  acting  motion-revers- 
ing clutch  and  a  frictional  connection, 
the  latter  serving  to  permit  slippage 
and  thus  prevent  shocks  due  to  the  re- 
versal of  the  action  of  such  clutch  and 
the  resulting-reversal  of  the  direction 
of  rotation  of  said  driven  member." 
The  application  of  the  patent  depended 
on  the  use  of  the  frictional  clutch, 
which  had  been  designed  to  protect 
washing  machines  of  the  oscillating 
type. 

The  patent,  known  as  the  Neswold 
patent,  was  purchased  by  the  Conlon 
company.  The  Brokaw-Eden  Company 
pleaded  prior  art  and  cited  prior  patents 
on  methods  of  permitting  slippage  in 
the  drive  of  various  other  oscillating 
machinery. 

It  was  held  by  the  court,  however, 
that  "Neswold's  conception  eliminated 
the  belt-driven  machine  for  the  opera- 
tion of  a  rotating  drum  and  gave  to  the 
art  a  combination  of  old  elements,  pro- 
ducing a  new  result,  through  a  direct- 
connected  unit." 

This  case  has  been  followed  with  a 
good  deal  of  interest  by  the  washing 
machine  industry  as  it  involved  a  tested 
principle  of  oscillating  machine  prac- 
tice. No  announcement  has  been  made 
by  either  party  to  the  suit  in  regard 
to  further  procedure. 


Quigley  Fuel   Department  Taken 
Over  by  Hardinge  Company 

The  Quiirlcy  Furnace  Specialties 
Company,  2G  Cortlandt  Street,  New 
York  City,  has  announced  the  sale  of 
its  pulverized-fuel  department  to  the 
Hardinge  Company,  120  Broadway,  New 
York.  The  transfer,  it  is  stated,  will 
in  no  way  affect  the  refractory  special- 
ties business  of  the  Quigley  company, 
which  manufactures  high  temperature 
cement  and  insulating  refractory  brick. 
According  to  the  announcement,  the 
Hardinge     Company     will     make     no 


change  in  the  method  of  conducting  the 
business  at  its  offices,  as  the  per- 
sonnel of  the  Quigley  company's  engi- 
neering department  has  been  taken  over 
practically  intact.  According  to  offi- 
cials of  the  Quigley  company,  the  sale 
was  made  necessary  by  the  rapid 
growth  of  the  refractory  specialty  busi- 
ness, making  it  advisable  for  the  organ- 
ization to  devote  its  entire  attention  to 
that  branch  of  the  work. 


Automatic  Electric  Heater 
Increasing  Distribution 

Warren  F.  Clark,  general  manager  of 
the  Automatic  Electric  Heater  Com- 
pany, Warren,  Pa.,  is  making  a  trip  to 
the  Pacific  Coast  for  the  purpose  of 
establishing  a  factory  branch  to  handle 
Sepco  electric  water-heater  business  in 
Western  territory.  The  business  of  the 
company  is  developing  rapidly,  author- 
ity having  been  given  at  a  recent  di- 
rectors' meeting  for  the  erection  of  an- 
other building  adjoining  the  main  fac- 
tory to  be  used  for  material  storage 
and  increased  shipping  facilities. 


Plan   Better   Lighting   Week    for 
Fixture  Convention 

In  preparation  for  the  joint  conven- 
tion of  the  National  Council  of  Lighting 
Fixture  Manufacturei-s,  the  Lighting 
Fixture  Dealers'  Society  of  America  and 
the  illuminating  Glassware  Guild  to  be 
held  in  Milwaukee  Jan.  30  to  Feb.  4, 
a  committee  composed  of  representa- 
tives of  all  branches  of  the  industry 
in  that  city  is  drawing  up  plans  for  a 
"better  lighting  week"  to  draw  the 
favorable  attention  of  the  public  to  the 
industry.  F.  A.  Coffin,  chairman  of  the 
"better  lighting  week"  committee,  is 
new-business  manager  of  the  Milwau- 
kee Electric  Railway  &  Light  Company. 
Others  on  the  committee  are  F.  A. 
Raatz,  Cutler-Hammer  Manufacturing 
Company;  H.  Trester,  Electrical  Asso- 
ciation of  Milwaukee;  F.  A.  Vaughn, 
Engineering  Society  of  Milwaukee;  H. 
C.  Hutton  and  Phil  Polacheck,  Milwau- 
kee Contractor  -  Dealers'  Association; 
M.  Massino,  Retail  Dealers'  Society, 
and  J.  A.  Sable,  Manufacturers'  •Coun- 
cil. According  to  present  expectations, 
the  national  lighting  fixture  market  will 
be  attended  by  from  4,000  to  5,000 
members  of  the  three  societies  inter- 
ested. 


Kellogg  Company  Completing 
New  Jersey  City  Plant 

The  M.  W.  Kellogg  Company,  with 
headquarters  at  90  West  Street,  New 
York,  manufacturer  of  pipe,  fittings 
and  power  equipment,  has  moved  into 
a  section  of  its  new  plant  in  the  Droyer's 
Point  section  of  Jersey  City  and 
will  have  the  remainder  of  the  plant 
completed  and  in  operation  by  early 
spring,  according  to  the  announcement 
of  L.  H.  Harbison,  vice-president.  The 
construction  of  a  three-story  building 
for  offices  is  being  planned  to  start  in 
the  very  near  future. 

Another  Plant  for  Witherbee 
Storage  Battery 

Plans  have  been  matured  by  the 
Witherbee  Storage  Battery  Company, 
manufacturer  of  storage  batteries,  649 
West  Forty-third  Street,  New  York, 
for  the  closing  of  its  plant  at  North 
Bergen,  N.  J.,  and  the  concentration  of 
its  manufacturing  in  New  York.  In 
preparation  for  this  move  the  company 
has  purchased  the  property  of  the 
United  Filters  Corporation  at  355-7.3 
Cortlandt  Street,  New  York.  The  prop- 
erty consists  of  a  two-story  factory  and 
a  number  of  one-story  buildings  on  a 
site  200  ft.  X  150  ft.  A  few  changes 
will  be  made  in  the  plant,  and  produc- 
tion will  start  as  soon  as  equipment 
can  be  transferred  from  the  old  to  the 
new  location. 


Association  Formed  to  Study 
Industrial  Friction  Drive 

A  new  professional  .association,  the 
Friction  Drive  and  Engineering  Society, 
organized  for  the  purpose  of  making  a 
study  of  questions  involved-in  design  of 
successful  friction  drives,  willthold  its 
second  meeting  at  the  plant  of  the 
Rockwood  Manufacturing  Company,  In- 
dianapolis, on  Nov.  3.  The  society  was 
formed  at  an  initial  meeting  at  Newark, 
N.  J.,  held  Sept.  20.  The  following 
temporary  officers  were  elected:  C.  A. 
S.  Howlett,  Divine  Brothers,  Utica, 
N.  Y.,  president;  W.  D.  Hamerstadt, 
Rockwood  Manufacturing  Company, 
vice-president,  and  C.  W.  Kelsey,  secre- 
tary and  treasurer. 

The  society  will  attempt  to  further 
the  use  of  friction  drives  by  studying 
methods  of  improving  the  materials 
and  mountings  and  by  compiling  com- 
plete engineering  data,  and,  in  gen- 
eral, will  endeavor  to  aid  any  manu- 
facturer using  the  drive. 

At  the  meeting  to  be  held  on  Nov. 
3  the  permanent  organization  will  be 
completed.  There  will  be  two  papers 
presented,  one  covering  the  "History  of 
Friction  Drives  and  Friction  Materials," 
by  W.  D.  Hamerstadt,  and  the  other 
on  "A  New  Form  of  Friction  Wheel," 
by  C.   A.   S.   Howlett. 


New  Appliance  Association 
Formed 

Announcement  has  been  made  of  the 
organization  of  the  Electrical  Appliance 
Distributers'  As.sociation,  the  charter 
members  of  which  are  among  the  large 
household  appliance  dealers  of  New 
York  City.  The  prime  purposes  of  the 
association  are  to  further  the  interest 
of    the    entire    appliance    industry,    to 


904 


ELECTRICAL     WORLD 


Vol.  78,  No.   18 


maintain  relations  with  manufacturers 
and  jobbers,  to  educate  salesmen  and 
to  see  that  in  contact  with  the  public 
high  standards  are  maintained.  It  has 
also  been  .suggested  that  the  association 
establish  a  yearly  appliance  show. 


General  Electric  Jobbers 
May  Merge 

Efforts  are  being  made,  it  is  reported, 
to  establish  a  basis  upon  which  to 
merge  three  New  York  distributers 
and    one    Newark    distributor    of    the 


A   number   of  ways    wwesuggeste^d     ^.^^^^.^^  Electric   Company.     The   mer- 

ger,  if  completed,  will  include  E.  B. 
Latham  &  Company,  Royal  Eastern. 
Supply  Company,   Sibley-Pitman   Elec- 


in  which  dealers  could  help  manufac 
turers  and  jobbers,  among  which  was 
assistance  in  getting  out  the  proper  sort 
of  advertising  to  appeal  to  the  public 
in  certain  territories.  At  the  present 
time  the  constitution  of  the  society  is 
so  worded  that  manufacturers  and  job- 


IMPROVEMENTS  TO  EI.ECTRIC  AMD 
'IIOLEPHOXE  SERVICE  I.N'  IJAKRETOS 
A.NI)  OLYMPIA.  BRA5CIU— The  Knipresa 
Orion  rle  Barretos  Electric  Light  Company, 
with  hiadquarterK  In  Sao  Paulo.  Brazil,  Is 
advertising  a  public  loan  of  2.000,000  mll- 
reis,  tlie  proceeds  to  be  u.std  for  improve- 
ments to  the  electric  power  and  telephone 
service  In  the  municipal  districts  of  Bar- 
retos and  Olympia,  State  of  Sao  Paula 


New  Apparatus  and  Publications 


SAFETY    SWITCH — The     Cnited     Metal 


trie  Corporation,  all  of  New  York,  and  Box  Company,  514  West  Forty-sixth  Street, 

+v,Q    Tvi  f'itv    F.lpctric    Comnanv     New-  I^'ew    York    City,    has    recently    placed    on 

the    In-City    Hiltciric    i..ompany,    i^ew  ^^^  market   an   externally  operated   safety 

ark,  N.  J.     The  name  of  the  company  switch, 

has   not  been   decided   upon,  but  from  burclar   alarm   clock— The  Mld- 


bers  may   not   hold   membership   in   the      ■■~y;;^-^-^^\^'^^^,,    for     registration    it     nigiu' '.Uarm   System.   6411    Mack    Avenue. 
association,    but    a    proposal    has    been      ''PP'.'r.    "__'      l^.    .i-„   t„„„.i;,i„t:.„     Detroit,    has   recently   developed    a   control 


made  that  the  constitution  be  amended 
to  permit  them  to  hold  associate  mem- 
bership. 

Officers  elected  at  the  first  meeting 
were:  James  McClymont,  Laun-Dry- 
Ette  Sales  Company,  president;  Samuel 
Kimball,  Kimball  Electric  Company, 
vice-president;  J.  N.  Adam,  Hoover  Sue 


would  indicate  that  the  consolidation 
will  ultimately  bear  a  name  symbolic 
of  its  sales  market  along  the  Atlantic 
Seaboard. 

The  merger  would  represent  a  very 
high  capital  investment.  The  lamp 
distribution  controlled  by  the  company 


itcli  and  lock  for  burglar  alarm  installa- 
tions. 

WIRELESS  APPARATUS — A  crystal  de- 
tector radio  receiving  station  "A  B  C", 
lias  recently  been  placed  on  the  market 
by  the  .lewett  Manufacturing  Corporation, 
i2  Austin  Street,   Newark.   N.  J. 

OUTLET  BOX — A  new  tj-pe  of  outiet 
box.    made   in   two   sizes,   one   for   concrete 


io^  Sweeper  Con^any,  treasurer,  and  year  According  to  officials  of  the  inter- 
L  Bailey,  Eureka  Vacuum  Cleaner  ested  companies  the  consohda  .on  vv  11 
^„Jr„,„r   co.votnvv  not  take   place  before   the   end   of   the 


verages     approximately     $4,000,000     a     setting    and    the    other  '  for    bracket.s.    re 


"^"MSKS^of^Se^'association  will  be     year  or  may  be  postponed  indefinitely, 
held    on    the    first    Wednesday    of   each     Ii'^o^''?^'' >t/s,5°;i";^/J^P°f,^'^^„'l*°J^^^^ 
month. 


a  basis  satisfactory  to  all  concerned. 


Foreign  Trade  Notes 


ELECTRIO  SYSTEM  FOR  POLISH 
PETIiOLIOl'M  r.ASlN— A  group  of  ijetro- 
leuiri  .nrnii:iiiir'  :ii  I  •..irvslav,  accordmg  to 
tl«>  /..»/»..  I i:,lii:.ii  !•  I"  .  in  planning  to  coii- 
strirl  I  III  '  rh.iih-  power  station  to 
suuDlv  .Irrinniv  Id  boring  of  soundings 
3  operatint;  pumps.  The  Minister  of 
Industry  and  Commerce  has  promised  the 
co-operation  of  his  department  for  the  pur- 
pose of  croatins  an  electric  system  for  the 
whole  of  the  basin. 

PROPOSED  HYDRO-ELECTRIC  DE- 
VELOPMENT IN  INDIA. — Tata  Sons  & 
Company,  according  to  Electrical  Indns- 
s    have  obtained   a   license  for  the  pro- 


TO  REGULATE  THE  USE  OF  ELEC- 
TRICITY IN  MLXES  OF  BELGIUM. —  A 
permanent  advisory  committee  of  nine 
members  to  deal  with  the  applications  of 
ilcctricity  to  mines  and  the  regulations 
Koverning-  the  use  of  electricity,  etc.,  has 
bien  appointed  by  the  Belgian  Mines  De- 
partment, Among  the  members  of  the- 
committee  are  M.  Lebacqz,  director-general 
of  mines,  Brussels ;  Prof.  O.  De  Bast,  Liege, 
,nnd  M.  Watticz,  electrical  engineer.  Char- 
Icroi. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter   foreign    markets.      Where    the    item    is 
Do'se&'Ni'lgiH^VBH^Tsirinmar  hydro-electric      numbere^d    further    intor 
*^      .     i  tnineti     from     tile 

project, 


PROPOSED  NEW  ELECTRIC  PROJ- 
ECT IN  JAPAN. — Applications  have  beon 
made  to  the  Department  of  Communication 
of  Japan  by  nine  electric  compaiiios,  ac- 
cording to  the  Japan  Chromclc,  for  permis- 
sion to  utilize  the  waters  of  tlir  Tenryii 
River,  which  (lows  into  the  bay  of  Totomi 
through  Nagono  and  ShizuoUa  Provinces. 
It  has  been  decided  that  the  applicants 
should  amalgamate  with  a  capitalization  of 
80,000,000  yen  (about  SSS-OOO.","")-,  P^^'; 
tions  so  far  received  will  develop  200,000 
kw.  in   all. 

PROPOSED  ELECTRIC  RAILWAY 
PROJECT  IN  INDIA. — A  large  supply  of 
electrical  energy  will  be  required,  accord- 
ing to  Blcedical  Industries,  in  connection 
with  tlie  proposed  electrification  of  the 
suburban  lines  of  the  G.  I,  P.  To  insure 
the  supply  of  electricity  it  is  proposed  to 
Interconnect  the  Andhra  Valley,  the  Tata 
power  and  the  hydro-electric  comiiMiiios.  It 
will  reciuire  nearly  17,000,000  units  per 
annum  to  operate  the  railway  from  V  Tel- 
minus,  to  Kurla  ;  when  extended  to  Thana. 
29,000.000  units,  and  when  extended  to  Kal- 
yan.  36,000,000  units. 

EXTENSION  OF  USE  OF  ELECTRIC- 
ITY IN  COLLIERIES  IN  SOUTH  WALHS. 
A  scheme  to  extend  the  use  oi'  ,i,  .Irieit.v  in 
its  collieries,  acconiing  lo  l-:hiliu„l  Iniliis- 
tries,  is  now  being  e,iiii'cl  mil  by  tin' 
Powell  Duffryii  Coal  Company.  .Soulli  Wales, 
the  cost  of  which  is  estimated  at  more  than 
£1,000,000.  The  power  house  at  Bargood 
when  compleled  will  have  a  peneraUng 
capacity  of  about  30,000  kw.  The  transmis- 
sion line,  whieh  will  be  about  15  miles  long, 
will  supply  electrielly  for  lam\is  and  motors 
to  all  the  collieries  in  the  Uliymney,  Abcr- 
dare  and  Deri  Valleys  and  at  Llantrlsanl, 
The  chief  object  of  the  plan  is  to  eJTeet 
economy  in  the  working  of  the  collieries  and 
also  to  substitute  electricity  for  steam 
power. 


ation  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning the  number; 

A  mercantile  firm  In  Sweden  (No.  177) 
desires  to  purchase  or  secure  an  agency 
for  the  sale  of  X-ray  and  electric  lamps. 

MATERIAL  FOR  CITY  OF  .\UCKLAND 
ELECTRICITY  SCHEME,— The  city  en- 
gineer of  Auckland,  New  Zealand,  according 
to  Electrical  Indnstries.  estimates  the  cost 
of  material  for  the  electricity  scheme  dur- 
ing the  next  two  years  as  follows;  Meters. 
£10,000;  60  miles  of  distributing  lines, 
£30,000 ;  sul>station  and  feeder  extensions 
and  switchgear,   £26,000. 

EQUIPMENT  FOR  ELECTRIC  TRAM- 
WAYS. NEWCASTLE,  AUPI'I'.Al.lA.  —  A 
preliminary  installment  of  £l:;ii.uOii,  accord- 
ing to  Ehctrical  Industiks.  is  being  put 
on  the  estim.ites  for  the  next  financial  year 
bv  the  city  of  Newcastle,  New  South  Wales. 
.\ustralia,  to  provide  for  contract  for  plant 
and  material  required  in  connection  with 
the  proposal  to  electrify  the  tramway 
sy.stem, 

EXTENSIONS  TO  TRAMWAY  SYSTEM 
IN  AllClvL.\ND,  NEW  ZE.\LAND. — The 
City  Council,  according  to  Ehctrical  lii- 
dustriis,  has  authorized  extensions  to  the 
tramway  svstem  in  the  sulnirbs  involving 
an  expenditure  of  £82,000.  Seven  new  cars 
will   be    required. 

LONG-DISTANCE  TELEPHONE  SERV- 
ICK  IN  COLOMBIA. — The  establishment 
of  a  long  distance  interurban  telephone 
service  to  bo  operated  in  connection  with 
the  telegraph  system,  whieh  Is  owned  by 
the  government,  according  to  Ehctrical  In- 
dustries is  under  consideration  by  the 
government  of  Colombia.  South  .\merica. 
The  proposed  work  Is  to  be  carried  on  under 
the  supervision  of  the  Director-General  de 
Telegrafos.  Bogota,  from  whom  any  further 
information  which  is  desired  may  be  ob- 
tained. 


ptacles.  switches  and  extension  rings 
has  been  developed  by  the  J.  G.  Knigh* 
Company,  1034  Dean  Street,  Brooklyn. 
N.    Y. 

LAMP  SOCKET — A  socket  designed  to 
maintain  constant  contact  has  been  brought 
out  by  the  Diamond  Electric  Specialties 
Corp<.ration.  101  South  Orange  Avenue, 
Newark,   N.    J. 

BENDER — A  bender  to  use  with  Its 
•■Wiremold"  conduit  has  recently  been  de- 
veloped by  the  American  Wiremold  Com- 
pany,   Hartford,    Conn. 

CHRISTMAS  TREE  OUTFIT  —  The 
United  States  Electric  Manufacturing  Cor- 
poration. 476  Broadway.  New  York  City, 
has  recently  placed  on  the  market  a  Christ- 
mas  tree   lighting   outfit. 

IRONING  MACHINE— 1  he  Quaker  Man- 
ufacturing Company.  140  North  Dearborn 
Street,  Chicago,  has  placed  on  the  market 
an   electric   ironing   machine. 

VACUUM  CLE.\NER  — The  Wisconsin 
Electric  Company,  Inc.,  Racine,  Wis,,  has 
placed  on  the  market  a  vacuum  cleaner 
("Dumore")  designed  primarily  for  clean- 
ing upholstery   of   closed   cars. 

SIGN  LAMPS  —  A  sign  lamp  which 
operates  without  a  filament  has  been  placed 
on  the  market  by  the  Neon  Lamp  Works. 
Inc..  62-70  West  Fourteenth  Street.  New 
York  City. 

ELECTRIC  HEATER  AND  TOASTER 
—  L.  Plant  &  Company.  432  East  Twenty- 
third  Street.  New  York  City,  have  developed 
a  "Double  Ray"  combined  ehctric  heate.- 
and  toaster. 


New  Companies 


THE  PIHLT.IPSTOWN  (N  T.)  ELEC- 
TRIC CORPOU.\TION  has  been  chartered 
to  operate  a  looal  electric  light  and  power 
plant  II  C.  Derham  and  \V.  M,  Benjamin, 
Philllpstown,    are    interested. 

THE  DALITE  LAMP  COMPANY  OP 
Xi;W  JERSEY,  Jersey  City.  N  J,  has 
lieen  organized  by  A.  Carrell  and  Warren 
nixon,  665  Newark  .-Avenue,  to  manufac- 
ture electric  lamps.  The  company  Is  capi- 
talized at  ?50,000. 

THE  MOOREHEAD  ET-ECTRIC  MA- 
CHINERY COMPANY.  Pitt.sburgh.  Pa- 
has  been  incorporated  to  manufacture  elec- 
trical machinerv  and  parts,  I.  R,  Moore- 
head   3417   Kedzie  Avenue,  is  ueasurer. 

THE  OHIO  GENER.\TING  COMPAKT, 
Red  Lion.  Pa,,  has  been  organized  lo 
manufacture  farm  lighting  plants  and  sys- 
tems. The  directors  of  the  company  are 
C,  S.  LaMotto,  president  :  and  Charles  C. 
Meads  secretary,  botti  of  Red  Lion. 

THE  RAY  BATTERY  COMPANY.  De- 
troit. Mich.,  has  been  chartered  under  the 
laws  of  the  State  of  Delaware  by  Joseph 
S,  McDowell  and  M.  J.  Holliday.  Detroit. 
The  company  is  capitalized  at  Jl.OOO.oow 
and  proposes  to  manufacture  el.'^tric  TOt- 
teries  and  other  electrical  products.  TBe 
Corporation  Trust  Company  of  Delaware, 
Equitable  Building.  Wilmington,  Del.,  rep- 
resents  the   company. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Sept.  20.  1921) 
1,390,9C7.  Ai-TOMATic  Call  System  fxjr 
Ho'iELS  :  Albert  H.  Heyroth,  Duluth,  Minn. 
Vpp.  (Ilea  Jan.  19,  1921.  Master  clock  in 
combination  with  an  annunciator  cabinet. 
1,390.921.  Loom  Plate  and  Haxgee  : 
Adolph  Olevin,  Detroit,  Mich.  App.  filed 
Jan.  2S,  1921.  Suspended  from  a  cleat 
hanger  or  overhead  track. 

(Issued  Sept  27,  1921) 

139179  4.  SrsPENSiox  appakatus:  Nor- 
man F.  Rutherford,  East  Falmouth, 
Mas,-;.  App.  filed  May  16.  1919.  For 
suspending  a   power  transmission  line. 

1391,808.  System  op  MotoiI  Control; 
Hermon  U  Van  Valkenburg,  Milwaukee, 
Wii!.  App.  filed  April  14,  1920.  Com- 
pensator  starting    switch. 

1,391.831.  Electric  Lantern:  Louis  A. 
Hornburg.  Omaha,  Xeb.  App.  filed 
March  2.j.  1921.  For  use  as  railway 
signal   and    switch    light. 

1,391,8.5.5.  Wireless  Transmittixg  Sys- 
tem :  Henrv  K.  Sandell,  Chicago.  111. 
App.  filed  Xov.  28,  1919.  By  undamped 
or   continuous   waves. 

1,391,868.  Locking  De^'ice  for  Incan- 
DESCE.NT  Lamps  :  Leon  M.  Topoosian, 
Springfield.  Mass.  App.  filed  Aug.  9, 
1919.  For  preventing  removal  of  lamp 
from  socket. 

1.391.903.  Trollet-Wheel  for  Electric 
Streett  Cars  ;  Julio  S.  Xavarro.  Havana. 
Cuba.  App.  filed  April  9.  1921.  Made 
in  three  or  more  separate  disks. 

1.319.904.  Cluster  Lamp  Socket;  Thomas 
O'Donnell,  Ironwood.  Mich.  App.  filed 
Nov.  12.  1919.  Readily  separated  and 
asembled. 

1,391,911.  Ground  Detector;  Ernest  J. 
Simon.  Ouantanamo,  Cuba.  App.  filed 
July  8.  1918.  Not  easily  thrown  out  of 
adju.stment. 

1.391.944.  Relay:  Frank  L.  Dodgson. 
Rochester.    N".    T.      App.    filed    March    SI, 

1917.  Vrrangement  of  parts  which  in- 
sulate binding  posts  from  supporting 
panel. 

1,391.960.  Electric  Heater;  Richard  G. 
Ledig,  Philadelphia,  Pa.  App.  filed  Oct. 
2.5.    1920.      Reflector    type. 

1.391.996.  Control  for  Electric  Fur- 
naces AND  the  Like;  Edgar  F.  Collins, 
Schenect.idy,   N.   T.     App.   filed  Nov.   14, 

1918.  I'red**termined  temperature  auto- 
.natically   reached   and   maintained. 

•J.392,022.      Dy.vamo  -  Electric       Machine; 

Charles    A.     I'arsons    and    Jc.'sel    Rosen. 

Newcaj<tle-upon-T>ne,      PIngland.         App. 

flied    Feb.    in,   1919.      Heating   lessened. 
1,392.032.     ELfXTROMACNfmc   Braking  De- 

vicb:    Clifford    .\.    M.    Weber.    Edgewood 

Park.      Pa.        App.     filed     Nov.     3.     1916. 

Quick,    positive   and    readily    adjusted. 
1,392.03S      Outlet  Box:  William  H.  Wood. 

Darlcn.   Conn.      App.   fll<  d   Jan.   17.   1920. 

Applied    to    walla    of    buildings    already 

plastered. 

1,392.039.  Dtnamo  -  Electric  Machine; 
John  U  McK.  Yardlev.  Pltt.«tnirph.  Pa. 
App.  filed  April  14,  1913.  Synchronoiis- 
boost'T  rotary  converter.*!  and  mewns  for 
Improving  the   commutatlng   conditions. 

1.392.0.52  M.APHOVER-SlTfRES.'flNO  MEA.SS 
FOR  Rf)TARr-l"r).SVEHTEK  .SV.STEMS;  Fred- 
eric C.  Hanker,  Wllklnsburg,  Pa.  App. 
filed  June  17,  1918.  Simple,  effective 
and  InexiienslVf. 

1.392.056.  Control  Ststkm  ;  Henry  D. 
Jani.s.  Edgewood  T'ark.  Pa.  App.  filed 
May  27,  1918.  .Motor-accelerating  system. 

1.392.057.  Control  St8t>;m  ;  Henry  P. 
Jame.«.  Edg.wood  Park.  Pa.  App.  filed 
Aug.  10,  1918.  Reversing  systf-m  for 
elei  trie  motors. 

1.392.058.  MOTOR-CONTBOL  Sthtem  ;  Henry 
D.  Jam..-»,  Edgewood  Park.  Pa.  App 
filed  Jan.  8,  1919.  Motor-acrelernlInK 
•ystcm. 


1.392.059.  Control  System;  Henr.v  I) 
James,  Edgewood  Park,  Pa.  App.  filed 
Jan.    8,    1919.      Motor-accerlating   system 

1.392.060.  Control  System  :  Henry  D. 
James.  Edgewood  Park.  Pa.  App.  filed 
May  12,  1919.  Motor-accelerating  sys- 
tems. ' 

1,392,073.  End  Bell;  Emil  Mattman. 
^Vilkinsburg.     Pa.       .\pp.     filed    .\pril     4. 

1916.  Turbo-generator. 

1.392.076.  System  of  Excitation  for 
Synchronous  -  Booster  Rotary  Con- 
verters :  Frank  D.  Newburv.  Pitts- 
burgh. Pa.  App.  filed  Dec.  13.  1917. 
Pi'oper  commutatlng  field  supplied 
tliroughout   wide    changes   in   load. 

1.392,084.  Field  -  Control  System  for 
Synchronous  -  Booster  Rotary  Con- 
verters ;  Marvin  W.  Smith,  Wilkins- 
burg.  Pa.  App.  filed  Jan.  16.  1919.  For 
controlling   interpole-field  strength. 

1.392.086.  Me-\ns  for  Reducing  Com- 
mutator Flashing.-  Norman  W.  Storer, 
Pittsburgh,     Pa.       .\pp.     filed     Nov.     23. 

1917.  Simple,  inexpensive  and  highly 
effective. 

1.392.087.  Means  for  Suppressing  Flash- 
overs      IN      ROTARY-CON\'ERTER      SYSTEMS  : 

Norman  ^V.  Storer,  Pittsburgh,  Pa.  App. 
filed  July  25,  1918.  For  suppre.ssing 
flashovers  in  rotary-converter  systems. 

1.392.088.  Me.*j^-s  for  Reducing  Com- 
mutator Flashing  in  Rotary  Convert- 
ers :  Norman  W.  Storer.  Pittsburgh.  Pa. 
App.  filed  March  13.  1921.  To  dissipate 
the  energj-  of  the  machine  in  an  external 
circuit. 

1.392.091.  Electric  Fitting:  George  B. 
Thomas,  Bridgeport,  Conn.  App.  filed 
Dee.  4.  1918.  Combined  electric  lamp 
socket     and     attachment-plug     receptacle. 

1,392.135.  Typewriting  Machine:  Oskar 
Fischer.  Berlin-Wilmersdorf,  Germany. 
App.  filed  March  19,  1914.  Electrically 
operated. 

1,392,137:  Circuit  Interrupter;  Charles 
LeG.  Fortescue,  Pittsburgh,  Pa.  App. 
filed  Oct.  6.  1916.  To  reduce  the  voltage 
an  field-magnet  winding  when  a  ground 
or  short  oircuit  occurs. 

1,392,152.  Multiple  -  Station  Transmis- 
sion Circuits  ;  William  H.  Harden,  New 
York,  N.  T.  .\pp.  filed  Dec.  13,  1918. 
Service  to  a  number  of  stations  bridged 
across  the  line  at  various  points. 

1,392,163.  Electric  Pocket  Lamp;  Oscar 
Hoffmann,  Stuttgart.  Germany.  App. 
filed  Jan.  11.  1921.  Battery  replaced  In 
easiest  possible  manner. 

1,392,176.  Di-PLEX  Lamp  SoCKirr ;  William 
J.  Koenlg.  Brooklyn.  N.  Y.  .\pp.  filed 
Jan.   20.   1920.     Resilient  contact  carrier. 

1,392.179.  Operator's  Trunk  Circuit: 
George  W.  Kulin.  Brooklvn.  N.  Y.  App. 
filed  Sept.  5.  1918.  Ti-unk  circuits  lead- 
ing   to    special    positions. 

1,392,182.  Mea.ns  for  Preventing  Com- 
mutator Flashi.vg  ;  Benjamin  G. 
Lamme.  Pittsburgh,  Pa.  -4pp.  filed 
June  17.  1918.  For  minimizing  or  pre- 
venting  flashing. 

1,392,193.  SiioRT-CiRCi-iTiNG  and  Brush- 
Lifti.vg  Devicb  for  Dynamo-Electric 
Machines;  Chester  B.  Mill.i.  East 
McKccsport.     Pa,       .\pp.     filed     .Vpril     9. 

1918.  For  use  with  rings  of  Induction 
motors  of  wound-rotor  type. 

1.392.198.  Protective  Apparatus  for 
Dtnamo-Electric  Machines;  Charles 
McL.  Moss.  Plttisburgh.  Pa.  .\pp.  filed 
June  29.  1918.  .Means  for  reducing  com- 
mut.'itor   flashing. 

1.392.199.  Electric  Measuring  Instru- 
ment; Alfredo  Muratori,  Rome,  Italv 
Api>.  filed  D.c.  9.  1916.  For  use  on 
systems  where  consumer  is  charged 
under    a   differential   tarlfT. 

1.392.232.  Secondary  or  Storage  Bat- 
tery :  Edward  W.  Smith.  Philadelphia, 
Pa.  .\pp.  filed  Sept.  4.  1915.  Wood 
separ.ator. 

1.392  23  1.  Pivotal  .Moitntino  ;  Allen  A. 
Tlrrlll,  Pittsburgh,  Pa.  App.  filed  Aug. 
11.  1917.  For  vibratory  members  such 
as   armatur>-s   of   electrical    relays. 

1,392,250.  Control  System  :  Ray  E.  De 
Camii,  Wllkinsburg,  Pa.  App.  filed  Aug. 
26.    1918.      .Motor   starting. 

1.392.252.  System  ok  Electrical  Dis- 
tribution ;  James  K.  Delano,  New  York, 
N.  Y.  App.  flied  July  21,  1920.  To 
Rtorage-batlery-iharging    ."y.-itema.   - 

1,392,2.55.  Motor-Control  System  ;  Edwin 
.S.  I.,ammer».  Jr..  Wllkinsburg,  I'a.  App. 
filed  June  13.  1917.  Operation  of  series 
of  eleeironiagnotio  sw'tches  in  prede- 
termined   sequence. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

LOWELL.  JI.\SS. — Tlie  Boott  Manufac- 
turing Company,  it  is  reported,  has  applied 
to  the  Department  of  Public  Works  for 
authority  to  build  a  hvdro-electric  power 
plant  on  the  Merrimack  River. 

PAWrrCKET.  R.  I.— The  Board  of  Edu- 
cation coMtemplate,s  the  construction  of  a 
new  manual  training  and  industrial  arts 
school  on  Fountain  Street,  to  cost  more  than 
$1,000.(11111.  Electrical  equipment  machine 
tools  and  other  apparatus  will  be   required. 

MIDDLETOWN.  CO.NN.— The  Portland 
Silk  Company  is  considering  the  construc- 
tion of  a  one-story  power  house  at  its  plant. 


Middle  Atlantic  States 

JORD.\N.  N.  Y.— The  Jordan  Electric 
Light  &  Power  Company  has  applied  to  the 
Public  Service  Commission  for  approval  of 
charters  to  operate  in  parts  of  the  towns 
of  Klbridge  and  Van  Buren  not  at  present 
supplied    with   electricity. 

POrOHKEEPSIE.  N.  Y.— The  Central 
Hudson  Gas  &  Electric  Compan_y  is  asking 
for  bids  on  an  8?.  mile.  66.000  volt.,  sinffle- 
circuit,    two-conductor    transmission    line. 

UTIC-A..  N.  Y. — Bids  will  be  asked  soon 
by  the  Slate  Hospital  Commission.  Capitol 
Building.  .\Ibany.  for  the  construction  of  a 
two-story  cold  storage  plant.  70  ft.  x  llti 
ft.,  at  the  Marcy  Division  State  Hospital. 
Utica.  to  cost  about  $130,000.  L.  F.  Pil- 
cher,  Capitol  Building,  is  state  architect 

ASBURY  PARK.  N.  J.— Plans  are  under 
way  by  the  Richelieu  Corporal  ■•     ..ii- 

tison  .4  venue,  tor  the  consti 
plant  on  .Asbury  .\ venue,  for  i 
lure  of  automobiles  and  parts 
unit  will  include  a  one-story  a 
building.  8"  ft.  x  200  ft.,  with 
to  cost  about  $200,000  with  ■•.  Hi:,  y 
Samuel  A.  Reeves  is  president. 

LONG    BRANCH.    N.    J.— The    Board    of 

Commi.ssioners  have  authorized  the  instal- 
lation of  a  new  lighting  system  on  pa^t^ 
of  North  Lincoln.  Second.  Third  and  .Atlan- 
tic Avenues.  EUieron  Square  and  part  of 
Ocean   Park  grounds. 

TRENTON.  N.  J. — The  Trenton  &  Mercer 
County  Traction  Corporation  contemplates 
the  instaHntion  of  an  underground  conduit 
system  on  Lincoln  .-Vveniie.  to  cost  about 
$25,000.      R.inUin  Johnson  is  president. 

BE.WEP.  FALLS.  P.\.— Plans  are  under 
consideration  for  tlie  Installation  of  an  or- 
namental lighting  system  on  .Seventh 
.\venue  from  Fourth  to  Seventeenth  Street 
Electrical  servici-  is  supplied  by  the  Beaver 
County  Liglit  Company.  New  Brighton. 

FOXBT'RG.  P.^.— Surveys  are  under  way 
by  the  Clarion  River  Power  Company.  Fox- 
burg,  for  the  construction  of  a  hydro-elec- 
tric geneniting  plant  on  the  (^larion  RLvi'r 
near  Foxhurg.  to  cost  over  $2.iiO0.iiii0.  The 
work  is  being  financed  by  H.  D.  Walbridge 
&  Company.  14  Wall  Street  New  York  City, 
who  will  supervi.sc  the  preparation  of  plans 

JOHNSTOWN.  P.V. — Arrangements  have 
been  maile  by  the  Pcnn  Public  Service  Cor- 
poration for  an  issue  of  $1,082  Oiifl  In  bonds, 
the  jiroct-eds  to  be  used  for  extensUms  ao'I 
improveiiii.nts  to  its  electric  power  plants 
and    system. 

OXFORD.  PA. — The  Pcnn-Oxfnrd  Elec- 
tric i"ompany  and  the  New  London  Elec- 
tric Company  have  been  organized  by  J. 
H.  Ware.  Jr..  and  associates,  to  operate 
electric  light  and  power  plants  in  this  sec- 
tion. 

PHILADKLPHIA.  PA —Horace  T.  Potts 
&  Compain.  316  .\orth  Third  Stris-t.  niaiiii- 
facliirers  of  Iron  and  steel  products,  will 
start  work  at  ono.  It  Is  understood,  on  th. 
ronstruetion  of  a  new  plant,  at  D  Street 
and  Erie  .\ venue.  Including  main  iron-work- 
ing plant,  power  hou.«e,  foundry,  otc.  The 
cost   is  estimated   at   $450. 0"0. 

PHILADELPHIA.  PA. — Plans  have  bein 
prepared  l.v  the  Ponsolldatcd  Ice  Company, 
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2331   Bodine   Struc-t.   for  the  construction  of 
a   ont-story   power   house. 

PITTSBCUCiH.  I'A. — Plans  havu  been 
prepared  bv  the  Duquesne  Light  Company. 
Pittsburgh,  for  the  construction  of  »  »"»- 
.story  power  house  in  Mount  Ijel>anon  Town- 
ship to  furnish  electricity  in  that  district. 
RICADINC.  PA.— Arrangements  ,  have 
Ixen  made  by  the  Metropolitan  I'.dison 
Company  for  an  issue  of  JSlfi-'iOO  m  bonds 
.ind  $11)0,000  in  stoeli.  th'-  proceeds  to  be 
used    for   extensions,    etc. 

.SCRANTON.  PA. — The  Lacliawanna  Kail- 
road  Company.  90  West  Street.  New  \ork. 
V  v..  is  having  estimates  of  cost  prepare.l 
in  coiui.clion  with  the  electrification  of  its 
Scranton  division.  The  pre.s.;nt  plans  pro- 
vide for  power  plants,  electric  locomotives 
and  other  eiiuipmenl.  Upon  ct.mpljtion  oi 
the  project,  eiectrication  of  other  divisions 
of  till-  road  will  be  followed,  particularly 
In  New  Jersey. 

fiCKANTON.  PA.— Bids  will  be  asked 
soon  for  the  construction  of  a  ""P-storj 
power  house  at  Mount  St  Mary  s  Convent. 
2300  Adams  Avenue.  John  J.  Hawley. 
Traders'  Bank  Building,  is  architect. 

BUCK.A.7IAKNOX.  W.  VA.— The  Bucka- 
hannon  Light  &  Water  Company  has  hied 
notice  of  an   increase  in  capital  stock  from 

$25,000  to  $5o.ono. 

CKVKTOK  W.  VA. — The  Kentucky  & 
West  Virginia  Power  Company.  30  Church 
'street  New  York  City,  has  acquired  the 
power' Plant  of  the  Grafton  (W.  Va)  Power 
*  Klectric  Company,  and  contemplates  ex- 
tensions and  improvements  to  the  system, 
including  the  installation  of  new  equip- 
ment Thi'  plant  will  be  operated  m  con- 
junction with  the  generating  system  at 
l"ogan  W  Va.,  as  well  as  Caddell  near 
Kingw'ood,  W.  Va.  The  cost  of  the  pro- 
nosed  improvements  is  estimated  at  $1,500.- 
000.  X.  M.  Argabrite  is  vice-president  and 
general  manager. 

MAN  W.  VA.— The  Man  Power  &  Wght- 
ing  Companv.  recently  incorporated  with  a 
S.pital  -stock  of  $10,000.  has  aw.lied  for  a 
franciiise  to  furnish  electricity  in  the  city 
and  vicinity  for  light  and  ix.w.r  purposes. 


■'    Central  States 

i.    MICH. — The    construction 
electric  light  plant  in  Dimon- 
boul    $13,000.    is   under   con- 
•  lie  village  authorities. 

■  ..  TK.  MICH. — Plans  are  being 
prepaieu  by  tt.  L.  Blackman  for  the  con- 
struction of  a  new  municipal  power  plaiil 
in  Mariette.  Bids  for  construction,  it  is 
understood,  will  be  asked  early   in  1922. 

WKIiBKllVlLLE.  MICH.— Work  will  be 
started  soon  bv  tlie  Detroit  (Mich.)  S-di- 
son  Companv  on  the  construction  of  a  siib- 
.station  in  Webberville  to  supply  electricity 
in   the   towns   in   this   vicinity. 

CI,KV10I,AXD.  OHIO  — Th.-  City  Council 
has  autliorized  an  .xpeii.liture  of  a  sum 
not  to  e.\ceed  $130.1100  for  .  xtensions  to  the 
municipal  electric  light  and  pi>wer  system. 

CL.KVKL.AND.  OHIO. — Tlie  Council  has 
authorized  the  extension  of  the  lightmg 
system  on  West  Boulevard  from  Lorain 
A'venue  south  to  Linnet  _\venue,  to  co.st 
about   $12,500. 

CLKVKLAA'n,  OHIO. — Resolutions  havo 
been  alopted  bv  the  City  Council  providing 
for  tlie  installation  of  an  ornamental  light- 
ing system  in  Central  Avenue  from  Last 
Fourteenth  to  Kast  Fifty-lill li  Str.ets;  U. 
install  necessary  electric  lamps  on  Last 
Kightv-secon<l  Street,  on  West  112th  and 
West  11 4th  Streets,  north  of  Detroit  Avenue, 
and  on  Ludlow  Avenue:  and  to  replace 
gas  lamps  with  electric  lamps  on  a  number 
of   streets. 

.TOLIODO,  OHIO. — The  Toledo  Railways 
&  Liglil  Comliany  has  been  reorganized  un- 
der the  name  of  the  Toledo  |.;dison  Com- 
panv. Notice  has  been  lll.d  of  an  increase 
in  capital  stock  from  Sir.,niMi.iHHi  to  $2,..- 
000,000,  the  proceeds  to  be  use.l  to  Pur- 
chase the  i>lant  of  file  Acme  Power  Com- 
pany, and  for  other  extensions  iind  improve- 
ments to  plants  and  system. 

CKOKC.KTOWX.  KY. — At  an  eUction  to 
be  held  in  November  the  proposal  to  issue 
$100,000  in  bonds  for  the  establishment  of 
electric  light  and  water  systems  will  be 
submitted   to  the  voters. 

SIORdKNT,  KY. — The  Commercial  Min- 
ing Companv.  Connellsville.  Pa.,  is  contem- 
plating the "  inetallation  of  new  electrical 
ofinipmont  and  other  machinery  at  its  coal 
properties   at  Sergent.   Ky. 


VINCKNNES.  IND— Plans  are  undtr 
consideration  for  rebuilding  the  power 
house  and  other  buildings  at  the  flour  mill.s 
of  the  Atlas  Mills  Company,  recifntly  de- 
.stroyed  bv  fire.  The  loss  including  ma- 
chinery,   is  estimated  at  about    $200,000. 

BROWNSTOWX.  ILL. — The  proposal  to 
i.ssue  $8,000  in  bonds  for  the  erection  of  a 
transmission  I'ne  from  Vandalia  to  Browns- 
town    is  under  consideration. 

PEORIA.  ILL.-  -Arrangements  have  been 
made  bv  the  Central  I'linois  Light  Com- 
panv for  an  issue  of  $..053,000  in  bonds 
the  proceeds  to  be  used  for  extensions  and 
improvements  to  its  plant  and  system,  etc. 
SPni.MCFIELD.  ILL  —Seven  subsidiary 
companies  of  the  lllino;s  Traction  System 
have  filed  applications  w:\h  the  Illinois 
Public  ftilities  Commission  foi  th  -  right 
to  issue  additional  stock  and  bonds  as 
follows:  The  Bloomington  &  .Normal  Rail- 
wav  &  Light  Company.  $fia.000  in  bonds 
ami  $73,000  in  stock :  Danville  Street  Rail- 
way &  Light  C:6mpany.  $84,000  in  bonds; 
llrbana  &  Champaign  Railway.  Gas  &  Klec- 
tric Company.  $3  000  in  bonds:;  Madison 
Countv  Light  &  Power  Company  ot  Ld- 
wardsville.  $09,000  in  bonds ;  Galesburg 
Railway.  Lighting  &  Power  Company,  $700,- 
000   in  bonds. 

ADRI.'VX.  MIXX. — Plans  have  been  pre- 
pared for  the  construction  of  a  municipal 
electric  light  and  power  plant,  to  cost  about 
$40,000.     M.  J.  Farrager  is  clerk. 

MINNEAPOLIS.  MIX.N. — The  installation 
of  a  new  svstem  of  lighting  in  the  city 
parks  and  parkways,  providing  for  the 
elimination  of  arc  lamps,  is  under  conside- 
ration bv  the  park  officials.  The  plan  as 
tentativelv  proposed  is  that  the  Park  Board 
should  provide  the  lighting  fixtures  and 
Iiurchase  electricitv  from  the  Minneapolis 
General  Klectric  Company.  A.  C.  Crod- 
ward   is  park  engineer. 

OSHKOSH.  was. — The  Council  has  passed 
an  ordinance  providing  for  establishing  an 
ornamental   lighting  system   in   Oshkosh. 

MILWAX'ICEK.  WIS— Bids  will  be  re- 
ceived bv  the  Sewerage  Commission  of  the 
Citv  of  Milwaukee.  City  Hall,-  until  Nov. 
11  "  for  furnishing  coaf  and  ash  handling 
machinerv  including  track  hopper  equip- 
ment, crusher,  elevator,  skip  hoist,  motors 
and  controllers,  storage  bins,  spouts,  auto- 
matic scales,  ash  cars  and  track,  and  ap- 
purtenances complete,  for  building  on  Jones 
Island.  Milwaukee.  Specifications  and 
blank  forms  of  proposal  can  be  ob^ined 
and  detailed  plans  examined  at  the  office  of 
the  Sewerage  Commission.  City  Hall. 

K'\NS.\S  CITY.  MO. — The  City  Ice  Com- 
pany Tweiitv-first  and  Campbell  Streets, 
is  considering  the  construction  of  a  new  ice- 
manufacturing  plant.  42  x  80  ft.  at 
Twentieth  and  Washington  Streets,  to  cost 
about   $75,000. 

PLATTE  CITY.  MO. — .\uthority  has  been 
granted  to  the  Platte  Cily  Light  &  Power 
Companv  to  purchase  electric  plants  from 
Henry  Gordon  and  A.  C.  Morton  at  .Smith- 
ville.  and  from  George  C.  I'aris  at  Wiston. 
The  company  is  planning  the  erection  of 
an  electric  transmission  line  from  the 
plant  of  the  Kansas  City  Power  &  Lijjht 
Companv  at  Fairview  to  Smithville.  Nashua 
and  Platte  City  including  Linkville. 

ST  LOUIS.  MO. — The  St.  Louis  Lead  & 
Oil  Works,  International  I^ife  Building,  con- 
templates the  imrrtediato  construction  of  a 
power  hou.se  at  its  plant  at  Manchej?ter  and 
Sublette   Streets. 


lines  to  Lakeland  Highlands,  a  distance  of 
8  miles,  and  to  Haskell,  7  miles,  to  fumteh 
electricity  for  light  and  jjower  pun'osi.-s. 

MFJMPHIS.  TEXX. — Plans  are  under  way 
by  the  Stryker  Kot-X-Wood  Product.s  Com- 
pany for  th>-  construction  of  the  first  unit 
of  a  plant,  60  ft.  x  200  ft.,  w  ith  i>ower  houst- 
adjoining  for  the  manufacture  of  wallboani 
producus.     George  B.  Stryker  i.s  prc-iidenl. 

GAXTT.  ALA.— The  River  Falb<  (Ala.) 
Power  Companv  is  contemplating  the  erec- 
tion of  a  2.500-hp.  hydro-electric  generating 
plant  on  the  Conecuh  River  at  Gantt.  Con- 
struction will  be  undertaken  ny  the  com- 
pany's own  forces.  The  Southern  Engineer- 
ing Corporation   is  engineer. 

LAMBERT.  MISS. — Electric  light  and 
street  bonds  to  the  amount  of  $30,000  have 
been  voted. 

H.XTESVILLE.  ARK. — The  City  Council 
is  considering  improvements  to  the  mu- 
nicipal water  and  light  plant,  including  the 
installation  of  two  boilers  and  other  ma- 
chinery,  to  cost  about    $10,000. 

LITTLE  ROCK,  ARK. — Preparations  are 
under  wav  preliminary  to  sur\'ey  for  the 
development  of  a  50.000-hp.  project  on  the 
Buffalo  River,  to  cost  about  $6,250,000.  Col. 
Henrv  .V.  Allen,  154  'West  Rjindolph  Street. 
Chica'go.  111.,  is  engineer. 

MARLOW.  OKL^V. — Plans  are  being  pre- 
pt-ed  bv  V.  V.  Long  &  Company,  engineers 
Co  -ord  Building.  Oklahoma  City,  for  an  ad- 
dition to  the  municipal  jMiwer  plant,  to  cost 
about   $55,000. 

CAMKROX.  TEX. — Bids  will  be  opened 
in  aboi!'  '.>"  days,  it  is  reported,  for  the  con- 
.''tructic-i  ot  a  600-hp.  municipal  plant,  to 
cost  about  S40.0IIII.  James  D.  Fowler,  606 
Sumpter  :Buiiding,    Dallas    is    engineer. 

PORT  WORTH.  TEX. — Extensions  to  the 
lighting  svstenl  to  cost  about  $5(i.0O0.  are 
contempla'ted.  R.  A.  Hunter  is  City  Com- 
missioner. 

P.\LESTINK.  TEX. — The  Anderson  Coun- 
ty Coal  Companv.  Bo.x  OS.  recently  incor- 
porated with  a  capital  of  $100,000.  is  asking 
for  prices,  it  is  under.stood.  on  an  electrical 
power  plant,  hoisting  machinery,  electric 
cutters  for  1-ton  to  l.OOO-ton  daily  capacity 
lignite  mine.   etc.      .T.    J.   Barry   is   manager 


Southern  States 


CH.MtLOTTE.  X.  C.  —  The  Southern 
I'ower  Companv  is  asking  for  bids  on  a 
6G.000-volt  transmission  line  to  be  erected 
near  Charlotte. 

PITTSBORtl.  X.  C. — Negotiations  are 
under  wav  between  the  Town  Commis- 
sioners and  the  Moncure  Manufactunnir 
Companv  whereby  the  latter  would  furnis< 
electricitv  for  lighting  the  town  from  its 
idant  at  Lockville  on  Deep  liiver  now  under 
oonstruction. 

.■\LR.\NY.  GA. — The  Georgia-Alabama 
Power  Companv  has  been  granted  a  fran- 
chise bv  the  t^itv  Council  for  the  erection 
of  a  transmission  line  from  its  bydro-elec- 
tric  plant  in  Albany  to  Cordelc. 

LiHTISVILI-E.  G.\. — The  municipal  elec- 
tric light  )>lant  was  recently  damaged  by 
fire. 

MOUNT  AIRY.  G.V— W.  G.  Martin.  Lees- 
burg,  and  associates,  are  considering  the 
construction  of  a  hvdro-electric  generating 
plant  on  the  Broad  River  near  Mount  Airy. 

IJVKELAX'D.  FL.\. — The  City  Council  is 
contemplating  the  extension  ot  trans. Mission 


Pacific  and  Mountain  States 

ARLINCJTON.  WA.'-^H. — The  Washingti.n 
Coal  Utilities  Company  is  considering  ex- 
tending its  transmission  lines  to  oirining- 
ham. 

EPHRAT.X.  WASH. — The  Soap  Laki- 
(Wash.)  Utilities  Company  has  applied  to 
the  Town  Counoll  for  a  franchise  to  erect 
a  transmission  line  from  Soap  Lake  <o 
Ephrata. 

OLYMPIA,  W.  SH. — The  Gray's  Harbor 
Railwav  &  Light  Company.  Aberdeen. 
Wa.sh..  has  applied  to  the  State  Highway 
Committee.  Obmpia,  for  authority  to  erect 
a  transmissic.i  line  .-ilong  tin-  Olympic  High- 
way. Jaisis  Allen  is  s.-cretary  of  tlie  com- 
mittee. 

SE.\TTI.,K.  W.\SH. — ^The  Puget  Sound 
Power  &  Light  Company  is  considering  an 
i.-jsue  of  $1,000,000  in  notes,  *he  proceeds  to 
be  used  for  extensions  and  improvements  to 
its  iiower  plants  an<l  system. 

C.VNBY.  ORE.— M.  J.  Lee  of  Cnnby  has 
been  granted  a  franchise  bv  the  City  Coun- 
cil to  furnish  electricity  for  light  and  power 
in  Cnnby  and  surrounding  district,  by 
means  of  a  transmission  line  to  be  crect.-d. 
Electrical  energ>-.  it  is  understood,  will  be 
purchased  from  the  Portland  Railway. 
Light  &  Power  Company  at  llregon  I'ltv. 

MERC>:D.  CAL. — Bids,  it  is  reported, 
will  be  received  until  -Nov.  7  for  the  insi.il- 
la'....'.  of  an  eU-ctrolier  system  in  Merced. 
Ij  vcjt  about  $3011,(100.  Plans  are  filed  in 
:.„^  office  of  W.  W.  Cornell,  city  clerk. 

RICHFIELD.  ID.XHO. — .Vppllcation  has 
b-en  inaile  bv  the  Idaho  Power  Company. 
Hoise.  to  the'  Public  Utilities  Commi.-wion. 
for  |>ermission  to  erect  an  ll.oOii-volt  trans- 
mission line  from  Richfield  to  Shoshone,  a 
distance  of  about  18  miles.  The  line  will 
be  constructed  si.  as  to  provide  for  a  maxi- 
mum of  4  4.000  volts. 

GRE\T  F.\LLS.  MONT. — The  City  Coun- 
cil has  adopted  plans  for  the  installation 
of  a  lighting  system  on  First  Avenue  north 
from  Park  Drive  W.st  under  the  Gr.>at 
Northern  viaduct  lo  west  i-nd  of  the  subwa>. 
GUERNSEY.  WYO— Water  usere  of 
North  Platte  Valley  have  approved  the 
construction  of  a  reservoir  dam  and  po^r 
plant  at  Guernsey,  to  cost  more  tnan 
$2,000,000. 
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The  World's  Greatest  Exponent 
of  Co-operation 


MARSHAL  FOCH,  hero  to  the 
world,  has  come  to  America, 
the  welcome  and  much-loved 
guest  of  all  our  people.  While  he  is  here 
and  we  are  reading  daily  of  his  travels 
and  his  entertainment,  it  will  be  well  to 
think  a  bit  of  what  this  great  man  stands 
for.    And  a  word  will  say  it. 

Foch  is  the  greatest  example  in  history 
of  what  a  man  can  do  by  co-operation. 
Four  great  nations  and  many  smaller  ones 
fought  against  the  German  Fmpire  and 
could  not  prevail  so  long  as  the  great 
armies  of  France  and  England,  Italy  and 
America  made  their  own  plans  and  car- 
ried on  the  war  in  their  own  way.  But 
when  the  mind  of  Foch  was  given  power 
over  all,  his  brilliant  military  genius  or- 
ganized the  many  millions  into  one  great 
weapon  and  he  battled  with  it  and  he 
won.  Absolute  order  and  singleness  of 
purpose  did  it.  Foch  conquered  when  he 
compelled  the  forces  of  the  world  to  work 
in  complete  co-operation.  And  it  is  in- 
teresting to  know  that  our  own  General 
Pershing  was  the  first  to  suggest  Ferdi- 
nand Foch  for  the  supreme  command, 
soon  after  he  arrived  in  France. 

It  is  a  lesson  that  should  dominate  us 
all  our  days,  in  all  our  doings,  we  who  did 
hang  upon  the  hours  and  watch  while 
Foch  was  fighting  for  our  lives.  I'or  this 
idea  of  supreme  comm;ind  is  not  a  matter 


just  for  armies.  It  is  a  great  principle 
of  living  that  governs  every  undertaking 
where  men  work  together  for  a  common 
end.  It  is  the  underlying  law  of  practical 
co-operation  in  which  all  must  obey  a 
single  purpose,  be  it  represented  in  a 
human  leader  or  in  an  ideal,  if  they 
would  measure  any  great  achievement. 

We  of  the  electrical  industry  can  well 
afford,  while  Foch  is  here,  to  think  about 
these  things.  We,  too,  have  an  immense 
objective — to  electrify  all  industries  and 
to  teach  all  people  to  provide  complete 
electric  service  in  their  homes.  But  dif- 
ferent classes  of  electrical  men  continue 
to  make  class  plans  and  follow  out  class 
purposes.  There  is  no  man-figure  of  a 
Foch  to  lead  us,  and  we  let  our  eyes  too 
often  wander  from  that  guiding  principle 
which  Foch  embodies  to  supreme  degree. 
And  so,  for  all  our  power  and  all  our 
progress,  the  campaign  lags  and  we  suf- 
fer for  the  want  of  a  united  front  and 
broad  co-ordinated  purpose. 

Too  many  kinds  of  electrical  men  with 
too  many  policies  and  too  many  associa- 
tions trying  to  do  the  same  thing  in  too 
many  ways  are  not  complete  co-operation. 
We  electrical  men  must  think  a  bit  more 
of  the  way  of  Marshal  Foch  and  tie  our 
work  together  closer  so  that  it  may  flow 
on  further  and  faster  in  one  great  impell- 
ing wave. 


(Charles 

Felton 

Scott 

Electrical  engineer,  in- 
ventor and  teacher,  who, 
through  his  versatility 
and  his  exceptional  abil- 
ity always  to  find  at 
least  one  other  method 
of  approach  to  any  proh- 
lem,  has  contributed 
very  substantially  to 
the  advancement  of  the 
science  of  electrical  en- 
gineering and  to  the  up- 
building of  the  engineer- 
ing profession. 


Q  Thr   norm  SFi<Tiii 


Vt-w   llaren,   Coiw. 


SOMK  men  are  masters  ot  a  specially, 
olIuTs  show  mediocrity  in  many 
thinss.  but  to  be  able  to  contribute 
intelligently  to  a  variety  of  subjects  in 
electrical  engineering  and  allied  sciences 
so  that  one's  opinion  is  always  respected 
is  an  exceptional  accomplishment.  This 
is.  however,  the  record  of  Charles  Felton 
Scott,  now  professor  of  electrical  engi- 
neering at  Yale  University.  There  is 
scarcely  any  i  field,  no  matter  how  small, 
which  forms  a  part  of  the  general 
science  or  the  profession  of  electrical 
engineering  in  which  Professor  Scott  has 
not  made  some  worth-while  contribution. 
Prom  an  engineering  standpoint,  prob- 
ably his  most  important  contribution  has 
come  from  his  several  years  of  work  in 
inductive  Interference,  although  his  in- 
ternational reputation  began  with  his 
invention  ot  the  "Scott  connection"  of 
transformers. 

Born  In  18G4  at  Athens.  Ohio,  son  of 
the  president  of  Ohio  University,  he 
attended  that  university  and  later  Ohio 
State  University,  of  which  his  father 
had  meanwhile  become  president.  He 
was  graduated  in  ISSi")  from  the  latter 
institution  and  subsequently  toolc  a  po.<it- 
graduate  course  at  Johns  Hopkins  Uni- 
versity. It  was  while  at  the  Ohio  State 
University,  before  alternating  currents 
had  been  more  than  mentioned  com- 
mercially, that  Professor  Scott.  In  his 
father's    attic    tower    room,    played    for 


hours  wiUi  a  I^i.ssajou  pendulum  and 
studied  the  resulting  designs  or  figures 
which  were  traced  by  the  pen.  Pro- 
fessor Scott  attributes  much  of  his  fun- 
damental knowledge  of  alternating  cur- 
rents to  his  analysis  of  these  figures, 
using  their  physics  to  interpret  alternat- 
ing-current  phenomena. 

In  18SS  he  was  employed  by  the  ^  est- 
inghouse  Electric  &  Manufacturing  Com- 
panv  in  the  testing  department,  later 
being  transferred  to  the  laboratory, 
where  he  assisted  Nikola  Tesla  in  his 
world-renowned  work  on  alternating 
currents.  He  was  later  promoted  to  be 
assistant  electrical  engineer,  in  lS9i 
chief  electrician  and  in  1904  consulting 
engineer.  He  founded  the  Wostinghouse 
Club  and  the  £';«-r(ric  Journal  while  witli 
the  company.  He  is  one  of  that  group 
ot  Westinghousc  engineers  who  have 
done  so  much  to  develop  the  alternating- 
current  system  of  electric  power  genera- 
tion and  distribution  and  its  application 
to  the  requirements  of  present-day  in- 
dustries. In  1911  he  accepted  the  pro- 
fessorship ot  electrical  engineering  at 
Yale.  .        .^, 

Professor  Scott  %vas  connected  with 
the  development  work  on  the  early 
Niagara  Falls  power  stations :  he  had 
a  great  deal  to  do  with  the  electrification 
of  the  New  York,  New  Haven  &  Hart- 
ford Railroad  ;  he  made  Inductive-inter- 
ference   studies    when    the    trouble    first 


arose  in  Indiana  years  ago.  and  he  has 
been  a  consultant  on  many  similar  prob- 
lems since  that  time.  His  latest  work, 
as  a  representative  ot  the  Western  tlec- 
trie  Company,  was  in  the  matter  of  the 
location  of  communication  cables  in 
Italv  Beginning  with  his  first  activities 
in  the  Westinghouse  company,  he  has 
produced  numerous  valuable  inventions. 
Professor  Scott  was  elected  president 
of  the  American  Institute  ot  Klectrical 
Kngiiieers  in  1902.  he  having  been  the 
voiingest  president  that  associalion  h.is 
i?ver  had  It  was  during  his  administra- 
tion that  bnmches  of  the  Institute  were 
formed  at  the  universitie.-s.  a  plan  that 
is  now  followed  by  all  ot  the  leading 
engineering:  societies.  He  was  one  of  the 
small  group  who  had  the  vision  which 
culminated  in  the  erection  of  the  Engi- 
neering Societies  Building  and  the  En- 
gineers' Club  in  New  York,  being  one  of 
those  who  carried  on  the  negotiations 
with  Andrew  Carnegie,  and  was  chair- 
man ot  the  building  commit  lee.  He  was 
instrumental  In  forming  the  Federated 
American  ICngineering  Societies  and  is  a 
member  of  Us  governing  body,  the  Amer- 
ican Engineering  Council.  He  is  pres- 
ident of'  the  Societv  for  the  Promotion 
of  Engineering  Education,  a  member  of 
the  technical  advisory  committee  ot  th« 
N.  E.  L.  A.  and  Is  active  in  the  I.  E. 
S..  the  A.  S.  M.  E.  and  in  various  sec- 
tional engineering  associations. 
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A  Thought  for  Those 
Still  Unemployed 

EACH  week  that  passes  sees  winter  neai-er.  and  it 
must  not  be  forgotten  that  the  situation  of  those 
still  unemployed  becomes  more  critical.  The  President's 
conference  has  pointed  the  way  toward  relief.  What 
are  we  doing  as  individuals  and  as  an  industry  to  help 
provide  the  work?  New  interests  and  other  problems 
are  apt  to  blind  us  to  the  fact  that  this  obligation  still 
confronts  the  country.  But  if  the  manufacturer,  the 
merchant  and  the  householder  do  not  make  it  their  busi- 
ness to  put  more  men  to  work,  the  number  of  the  idle 
will  not  diminish  and  there  is  the  probability  that  the 
suffering  will  increase. 

There  is  no  other  way.  Each  man  must  ask  himself 
what  repair  work,  what  construction  can  be  done  right 
now  by  him;  what  added  benches  and  machines  can 
be  manned  in  his  own  plant,  if  added  selling  effort  is 
applied  to  move  the  product ;  how  many  men  and 
women  can  be  set  to  selling  on  commission  to  provide 
at  least  a  livelihood.  There  is  sustenance  for  many 
families  to  be  found  in  the  house-to-house  selling  of 
many  electric  household  devices.  Who  knows  how  much 
help  could  be  given  in  this  way? 


lament  with  their  Canadian  confreres  that  death  has 
removed  him  from  the  scenes  where  he  accomplished 
so  much. 


Loss  of  Outstanding 
Canadian  Pioneer 

CANADA  lost  one  of  her  pioneers  and  industrial  cap- 
tains when  Frederic  Xicholls  died.  His  career  was 
one  of  the  romance.s  of  the  electrical  industry  of  the 
Dominion.  Starting  first  as  a  promoter  and  operator 
of  electric  light  and  power  companies  in  the  Province 
of  Ontario,  his  genius  and  enterprise  led  him  into 
wider  tield.s  of  electrical  endeavor  and  made  him  at  the 
time  of  his  death  the  outstanding  figure  of  the  industry 
in  Canada.  Besides  being  for  many  years  the  presi- 
dent and  general  manager  of  the  Canadian  General 
Electric  Company,  which  he  helped  to  found,  Senator 
Nicholla  was  either  president  or  director  or  manager 
of  thirty  of  the  largest  concerns  in  Canada,  including 
among  them  the  Canadian  Allis-Chalmers,  Ltd.,  the 
Marconi  Wireless  Telegraphy  Company  of  Canada,  Ltd., 
the  Canadian  Sunbeam  Lamp  Company  and  the  Mac- 
kenzie-Mann group  of  puVilic  utilitie.-^.  His  faith  in 
electricity  and  his  vision  of  the  growth  and  expansion 
of  Canada  were  marvelous.  While  others  hesitated  he 
never  faltered,  so  that,  despite  temperamental  peculi- 
arities which  at  times  baffled  even  his  best  friends. 
Mr.  Nicholls  added  achievement  to  achievement.  In 
both  public  and  private  life  he  retained  to  the  last  his 
tremendous  capacity  for  work  and  his  distinguished 
genius  for  organization  and  financing.  He  was  the 
only  Canadian  ever  to  receive  the  honor  of  being  presi- 
dent of  the  National  Electric  Light  Association,  and 
operators  and  manufacturers  on  this  side  of  the  border 


Protection  and  Prosperity  or 

Cheap  Goods  and  No  Money — Which? 

WE — the  people — must  think  about  the  tariff.  Be- 
cause the  subject  is  difficult  to  understand,  the 
average  American  has  long  refused  to  bother  his  head 
over  it.  It  has  been  left  almost  entirely  to  Congress. 
But  times  have  changed.  The  depreciation  of  foreign 
currencies  and  the  distortion  of  former  foreign  trade 
relationships  have  brought  new  conditions  that  are 
rapidly  becoming  a  grave  menace  to  the  industries  of 
this  country.  And  it  is  time  that  every  man  knew  his 
mind  on  the  subject  of  the  protective  tariff  and  the 
American  valuation  plan. 

The  purpose  of  the  tariff  is  clear-cut — to  protect 
existing  American  industries  and  the  American  work- 
ingman  from  unmeetable  foreign  competition.  The  pass- 
ing of  the  Underwood  tariff  bill  late  in  1913  would  have 
gradually  flooded  this  country  with  imported  goods  on 
sale  at  prices  less  than  they  could  be  made  for  here. 
But  the  war  interposed.  Now  that  European  peoples 
are  getting  back  upon  their  feet  they  are  beginning  to 
invade  our  markets  with  competing  goods  made  of  mate- 
rials and  by  labor  so  cheap  in  comparison  with  ours  that 
we  cannot  possibly  sell  against  them  in  our  own  land. 
Already  some  of  our  industries  have  been  partially 
paralyzed.    Others  are  in  danger. 

To  cite  a  few:  The  glove  manufacturers  in  New 
York  State  have  gradually  laid  off  60  per  cent  of  their 
labor  because  they  cannot  meet  the  competition  of 
French  gla\-es.  Our  lace  industry,  which  is  scattered 
through  the  Eastern  cities,  is  now  making  only  grades 
of  lace  not  made  abroad  and  is  working  about  half  time 
because  Irish  and  Belgian  lace  have  completely  absorbed 
the  market  here.  The  toy  manufacturers  in  Connecti- 
cut, Philadelphia  and  Chicago  reported  in  Augu.st  only 
half  as  many  hands  at  work  as  the  year  before  because 
German  toys  have  undersold  them.  Several  glass  works 
in  New  Jersey  have  recently  closed  down  because  for- 
eign glass  is  now  much  cheaper  than  their  own.  Elec- 
trical manufacturers  of  many  classes  are  beginning  to 
feel  the  knife-cut  of  German  and  Japanese  goods  which 
are  now  beginning  to  come  in,  made  for  this  market  and 
sold  here  at  prices  below  our  factory  costs. 

What  are  we  going  to  do  about  it?  There  is  only  one 
thing  to  do.  We  must  protect  our  own  industries  with 
a  tariff  that  will  allow  competing  foreign  goods  to  come 
in  freely,  but  at  a  price  balanced  to  our  own.  For  it 
does  us  no  good  to  have  cheap  imported  goods  to  buy 
if  our  factories  arc  closed  down,  our  labor  has  no  work, 
our  business  is  flat  with  depression,  and  nobody  has 
free  money  to  buy  these  cheap  things  with.  Far  better 
pay  according  to  our  own  standards,  with  factories  busy, 
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and  the  country  prosperous,  so  that  we  all  have  money 
to  spend.     There  is  the  simple  sense  of  it. 

American  industries  paying  the  American  wage  can- 
not prosper  if  they  must  meet  foreign  competition  with- 
out a  protective  tariff.  We — the  people — must  make  up 
our  minds  which  we  prefer — protection  and  prosperity 
or  cheap  foreign  goods  and  no  money  to  buy  them  with. 
We  must  decide  for  ourselves  and  make  our  wishes 
known.  The  facts  are  clearly  and  convincingly  pre- 
sented in  this  issue  by  a  recognized  authority  on  tariff 
subjects. 

Electrical  Development  and  Politics 
Impossible  Team  Mates 

AN  ORGANIZATION  or  business  subject  to  abrupt 
L  changes  in  policy  is  from  the  very  nature  of  things 
doomed  to  failure.  There  is  perhaps  no  single  thing 
that  stands  out  more  prominently  in  American  business 
life  today  than  the  fact  that  those  great  business  insti- 
tutions which  have  made  outstanding  successes  have 
been  those  institutions  that  have  well-defined  policies 
of  long  standing.  Of  all  the  industries  in  which  Amer- 
ica is  today  engaged  the  one  which  is  most  delicately 
susceptible  to  policy  control  is  the  electrical  industiy, 
particularly  in  its  public  service  branch.  Picture,  then, 
a  business  of  this  sort  subject  to  the  whims  and 
caprices  of  each  incoming  and  outgoing  political  admin- 
istration, and  a  conception  will  be  obtained  of  what  is 
proposed  in  the  so-called  five-hundred-million-dollar 
water-power  enactment  to  be  placed  upon  the  initiative 
ballot  of  November,  1922,  in  California.  This  proposed 
enactment,  in  the  nature  of  a  constitutional  amendment, 
is  designed  to  put  the  state's  resources  to  the  extent  of 
$500,000,000  back  of  a  bond  issue  for  the  development 
of  California's  water-power  resources.  It  proposes  that 
a  board  of  five  men  appointed  by  the  Governor  every 
four  years  shall  have  full  control  of  this  expenditure. 
Should  the  principal  or  interest  be  insufficient  from  the 
sale  of  power,  the  board  has  the  right  to  draw  upon 
the  state's  treasury  to  meet  such  emergencies,  and  even 
to  add  to  the  tax  burden  of  the  state  in  sufficient 
degree  to  meet  the  situation  should  funds  in  the  treas- 
ury be  insufficient.  Such  a  board  would  supersede  in 
autocratic  authority  the  Governor  and  the  Legislaturp 
There  are  many  other  sections  in  this  proposed  enact- 
ment that  are  of  more  than  doubtful  economic  advantage. 
Allusion  will  be  made  to  only  one.  If  there  is  one 
thing  that  has  proved  true  in  the  electrical  industrj' 
above  all  else,  it  is  that  duplication  of  physical  installa- 
tion is  unscientific  and  ruinous.  The  proposed  enact- 
ment would,  with  no  regard  whatsoever  to  this  great 
economic  law,  allow  the  board  to  go  through  the  state 
and  set  up  municipally  owned  or  district-owned  hydro- 
electric generation  and  transmission  systems.  Electrical 
development  as  a  whole  has  created  one  unfortunate 
viewpoint.  In  the  public  mind  the  dazzle,  inspiration 
and  accomplishment  of  its  past  have  established  the 
belief  that,  since  electric  service  is  a  basic  element  in 
modern  industrial  development,  electrical  construction 
projects  can  be  undertaken  on  a  vast  scale  with  little 
if  any  regard  for  the  basic  economic  laws  involved. 
The  public  mind  and  particularly  those  charged  with 
political  responsibilities  have  yet  to  learn  that  if  there 
is  any  one  industry  that  must  proceed  along  sound 
economic  laws  of  development  and  service,  it  is  the 
central-station  industry,  for  here  is  found  a  service 
institution  where  business  is  just  business  with  no 
political  appendages. 


Superpower  Report  Reveals 
Electrical  Opportunities 

THE  tremendous  activity  of  war  industries  along  the 
Atlantic  seaboard  between  Boston  and  Washington 
resulted  in  such  an  exhaustion  of  power  in  that  section 
that  the  necessity  of  a  thorough  investigation  of  the 
situation  was  apparent.  Obviously  no  broad  or  well- 
founded  engineering  judgment  on  future  requirements 
could  be  based  on  anything  less,  and  after  some  persua- 
sion Congress  was  moved  to  appropriate  the  necessary 
funds  to  the  United  States  Geological  Survey,  which 
was  authorized  to  undertake  the  work.  The  report  of 
the  survey  made  by  W.  S.  Murray  and  others  has  just 
been  made  public,  and  a  very  creditable  report  it  is. 
It  indicates  the  enormous  savings  in  labor,  material  and 
money  that  might  be  effected  by  the  installation  of  a 
power  system  adequate  to  serve  all  industry  in  the  dis- 
trict surveyed,  and  suggests  that  the  existing  public 
utilities  act  in  complete  co-operation  and  adopt  a  plan 
of  co-ordinated  interconnection  and  expansion  to  bring 
the  savings  about.  This  they  should  do,  if  for  no  other 
reason  than  self-interest,  as  unquestionably  they  are  the 
only  instrumentalities  through  which  maximum  econ- 
omy in  the  production  of  electrical  energy  can  be 
attained. 

The  report  as  a  whole  is  an  unqualified  indorsement 
of  the  modern  central-station  system  cf  electric  genera- 
tion, transmission  and  distribution,  and  the  pity  of  it 
all  is  that  the  study  was  restricted  to  so  small  a  section 
of  the  country.  Certainly  the  subject  of  power  pro- 
duction is  big  enough  and  important  enough  to  warrant 
a  complete  survey  of  the  entire  United  States  by  the 
government.  Future  construction  \vill  undoubtedly  be 
along  the  lines  of  recent  evolution ;  for  the  best  economy, 
and  therefore  the  highest  national  benefit,  will  result 
from  the  erection  of  large  central  stations  of  the  super- 
power-plant type,  supplemented  by  hydro-electric  re- 
sources where  these  are  found  to  be  efficient  and  eco- 
nomical, all  interconnected  by  a  vast  transmission  net- 
work. Such  indeed  is  the  plan  proposed  by  Mr.  Murray 
and  his  fellow  engineers. 

It  would  be  hard  to  pass  judgment  on  the  predictions 
made  in  the  report,  particularly  as  no  attention  was 
given  to  legal  and  financial  questions.  The  engineers, 
however,  sought  out  and  set  in  order  many  vital  facts 
for  which  the  industry  should  be  thankful.  There  are, 
for  example,  no  less  than  96,000  individual  plants  in  the 
district  which  might  be  supplied  with  electric  service 
at  an  annual  saving  of  $190,000,000.  By  1930  the  esti- 
mated energy  requirements  of  the  zone  will  be  31,000,- 
000,000  kw.-hr.,  and  this  tremendous  output  will  be 
generated  at  a  saving  of  $230,000,000  annually  over 
what  it  would  cost  with  an  unco-ordinated  system.  The 
opportunities  for  business  in  the  districts  surrounding 
Providence,  New  York,  Newark,  Wilkes-Barre.  Potts- 
ville  and  Philadelphia  will  doubtless  be  of  immense  in- 
terest to  the  public  utility  operators  in  those  localities, 
and  they  are  only  a  few  of  the  constructive  conclusions 
with  which  the  report  abounds. 

On  the  showing  there  is  every  reason  for  optimism. 
The  potential  public  utility  business  is  immense,  greater 
perhaps  in  the  district  surveyed  than  anywhere  else  in 
the  country,  and  should  give  encouragement  and  cheer 
to  the  existing  utilities.  It  is  unthinkable  that  they 
should  let  the  opportunity  for  wider  and  more  intensive 
service  slip  or  tolerate  hindrance  from  legal  or  financial 
handicaps.  The  suney  reveals  the  opportunity  and 
points  the  way  to  its  realization. 
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Golf  at  Present-Day 
Conventions 

ALL  MODERN  conventions  are  divided  into  three 
.  parts — meetings,  sitting  around  and  golf,  or  golf, 
meetings  and  sitting  around,  according  to  the  tempera- 
ment and  inclination  of  the  man.  Each  has  its  place, 
and  it  is  hard  to  say  which  is  the  most  important,  for 
the  purpose  of  a  convention  is  to  provide  an  opportunity 
for  men  to  meet  and  exchange  experience  and  ideas. 
Some  kinds  of  ideas  and  experience  come  out  in  meet- 
ings, some  in  corner  conversations,  some  in  golf.  And 
all  are  so  valuable  that  it  is  a  pity  that  golf  and  meet- 
ings should  so  often  be  scheduled  in  competition  ■with 
each  other,  so  that  men  who  go  for  both  should  be 
compelled  to  sacrifice  one  or  the  other. 

It  has  come  ta  be  a  condition  that  convention  meetings 
are  poorly  attended.  Valuable  papers  are  read  before 
a  handful,  and  half  the  possible  discussion  is  lost  be- 
cause so  many  men  are  on  the  links.  They  are  there 
because  they  want  to  talk  and  play  with  other  men  whom 
they  have  come  to  the  convention  to  meet.  The  respon- 
sibilitj'  lies  with  the  makers  of  the  program.  Golf 
should  be  scheduled  with  as  much  consideration  as  a 
meeting.  Meetings  should  not  be  put  into  direct  com- 
petition with  golf.  Morning  and  evening  meetings,  with 
the  afternoons  open  for  golf  and  conversation,  have 
proved  a  very  practical  arrangement. 


Let  electric  light  and  power  companies  get  down  to 
the  use  of  the  simplest  practicable  methods  of  measur- 
ing the  smallest  number  of  factors  with  which  they  can 
reasonably  get  along  in  actual  service. 


Measuring  Kilovolt -Ampere 
Demand 

■|\,TUCH  of  the  power- factor  tremble  which  electric 
iVJ.  service  companies  have  experienced  has  been  due 
to  the  fact  that  adequate  apparatus  for  measuring 
power  factor  has  not  been  available  until  very  recently. 
In  fact,  it  has  taken  a  great  deal  of  hammering  on  this 
particular  theme  to  bring  manufacturers  to  the  point  of 
supplying  something  else  than  the  "standard"  metering 
€quipment  known  for  some  years  back.  In  the  current 
issue  of  the  Electrical  World  S.  A.  Fletcher  of  the 
Alabama  Power  Company  gives  an  account  of  a  scheme 
for  dealing  with  power-factor  difficulties  in  which  a 
duplex  meter  is  employed.  One  of  the  meters  records 
kilowatts  in  the  ordinary  way  and  the  other  records 
reactive  kiloa'olt-amperes,  e^ch  integrating  over  a  fif- 
teen-minute period.  The  relative  readings  of  the  two 
enable  the  consumer  to  get  a  pretty  clear  idea  of  what 
is  happening  on  his  circuit  and  permit  the  station  to 
determine  with  a  considerable  degree  of  precision  the 
whole  situation  as  regards  kilovolt-amperes  and  demand. 
The  apparatus  developed  for  the  Alabama  case  is  cer- 
tainly interesting  and  ought  to  do  a  very  good  job,  but 
we  cannot  refrain  here  from  reiterating  the  opinion  we 
have  often  expressed  that  the  complication  of  central- 
station  operation  by  subsidiary*  apparatus,  with  its 
attendant  care  and  expense,  is  gradually  becoming  in- 
tolerable. We  are  particularly  pleased  to  note  the 
appearance  of  straight  kilovolt-ampere  meters  in  both 
integrating  and  demand  forms,  which,  if  they  turn  out 
as  well  as  they  can  readily  be  made  to  turn  out,  will 
furnish  by  far  the  simplest  means  of  taking  the  neces- 
sary account  of  power  factor.  Mea.suring  of  demand  is 
obviou.tly  not  a  thing  that  can  be  absolutely  neglected, 
but,  after  all,  it  is  only  one  of  the  variables  which  go 
to  make  up  the  cost  of  service.  If  one  attempted  to 
measure  all  these  variables,  he  would  not  have  a  central 
station  but  an  instrument  plant  on  his  hands. 


Ownership  and  Operation 
of  Utilities 

ONE  of  the  most  noteworthy  opinions  yet  set  forth 
in  favor  of  private  owTiership  and  operation  of 
public  utilities  was  presented  by  a  special  committee  at 
the  recent  meeting  of  the  National  Association  of  Rail- 
way and  Utilities  Commissioners.  Since  1917  this  com- 
mittee has  been  studying  the  subject,  and  two  previous 
reports  have  been  rendered  dealing  with  its  various 
aspects.  The  committee  stated  its  conclusions  in  words 
of  no  uncertain  meaning  when  it  said :  "The  foregoing 
considerations  force  your  committee  to  the  conclusion 
that  the  present  system  of  private  o\\Tiership  and  opera- 
tion under  public  regulation  is  the  logical,  just,  equitable 
and  best  system  of  conducting  the  business  of  public 
utilities  that  has  been  or  can  be  devised  to  meet  the 
needs  and  requirements  of  both  the  utilities  in  question 
and  the  public  by  them  served." 

Moreover,  the  references  to  government  operation  and 
ownership  lay  emphasis  on  sound  principles  of  economy 
and  business  efficiency  and  are  a  deserving  tribute  to  the 
operation  and  sei-\'ice  of  systems  under  private  manage- 
ment. In  pointing  out  that  the  business  is  essentially 
management  and  involves,  not  alone  a  plant  and  operat- 
ing principles,  but  the  functioning  of  a  highly  skilled 
managing  personnel,  a  buying  and  selling  organization, 
trade  connections  and  the  intangible  but  valuable  good 
will  of  the  public  served,  the  committee  has  given  ex- 
pression and  indorsement  to  the  identical  principles 
which  have  been  laid  down  by  the  utilities  themselves 
as  the  foundation  on  which  they  expect  their  success 
to  be  based.  M.  H.  Aylesworth,  executive  manager  of 
the  National  Electric  Light  Association  and  its  spokes- 
man on  numerous  occasions,  has  stated  this  in  an- 
other way  by  contending  that  "public  ownership"  of 
utilities  as  against  ownership  by  cities  and  states  is 
now  an  accomplished  fact  inasmuch  as  there  are  more 
than  1,. 500, 000  people  who  own  securities  of  electric 
utilities  under  private  management  and  indorse  the  cor- 
relation of  the  business  of  furnishing  electric  service 
with  all  other  lines  of  business  activities  which  the 
diversified  groups  of  public  utility  security  holders 
represent. 

On  the  ever-vital  rate  problem  the  following  comment 
of  the  committee  is  particularly  pertinent:  "For  the 
last  five  years  their  revenue  rates  did  not  proportion- 
ately increase  with  their  rapidly  increased  costs  of  oper- 
ations. It  therefore  follows  that,  in  order  to  maintain 
a  just,  equitable  balance  and  even  to  keep  such  utilities 
out  of  bankruptcy,  it  is  necessary  to  maintain  their 
higher  rates  longer  than  would  to  the  layman  seem 
necessary  judging  by  the  surrounding  decline  in  com- 
modity prices.  To  follow  any  other  policy  would  be  to 
put  such  utilities  out  of  business  and  to  discontinue  that 
service  to  which  the  public  is  so  justly  entitled  and 
which  is  now  more  necessary  to  the  return  of  the  vast 
bulk  of  private  business  to  the  desired  goal  of  nor- 
malcy." 

Such  an  expression  brings  new  hope  to  electric  utili- 
ties and  can  only  strengthen  the  support  of  commission 
regulation  which  they  have  heretofore  universally  ex- 
tended. 
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The  Protective  Tariff  and  the  Aiiierican 

Vahiation  Plan 

A  Clear,  Detailed  Statement  of  the  Reasons  Why  a  Pro- 
tective Tariff  Is  Needed  in  This  Country  and  the  Advan- 
tages   of  Assessing    Duties  Under  an   American  Valuation 

By  JOSEPH  McELROY,  3d 

Export  Sales  Maiiayer  Paf:s  &■  Seij)i>oiir,  Inc. 


it^nX^HE  BEST  of  all  possible  governments  is 
I  that  in  which  the  last  and  least  citizen  feels 
I  he  is  to  blame  or  to  be  praised  for  all  the 
-'-'-  government  does.  The  worst  is  that  in 
which  the  largest  number  of  citizens  do  not  think  it  is 
any  concern  of  theirs."  This  was  vvTitten  by  Dr.  Frank 
Crane,  and  it  seems  to  have  a  particular  bearing  on 
the  present  situation  of  the  tariff.  Unfortunately,  the 
subject  is  little  understood.  However,  the  revision  of 
the  tariff  law  is  at  the  moment  one  of  the  most 
pressing  problems  before  the  American  people.  When 
one  reads  the  daily  papers,  regardless  of  their  party 
affiliation,  it  is  difficult  to  obtain  a  fair  and  clear 
view  of  this  subject.  One  side  of  the  press  leans 
too  far  one  way  and  the  other  side  too  far  in  the 
reverse  direction.  As  to  the  study  and  reading  of  the 
Fordney  tariff  bill  itself,  no  one  that  I  have  spoken  to 
has  read  it  and  all  seemed  to  have  formed  their  opinion 
from  a  casual  paragraph  or  column  in  the  daily  papers. 
Yet  everj-  man  and  woman  of  us  is  both  interested  and 
concerned  and  should  not  only  understand  the  present 
tariff  situation  but  be  working  steadily  to  influence  the 
proper  solution  of  the  problem.  For  it  is  vital  to  every 
business  and  every  home. 

I  have  had  the  pleasure  of  being  a  member  of  a 
tariff  committee  representing  one  of  the  key  industries 
of  the  United  States  (the  electrical  industry),  and  I  have 
served  for  about  four  years.  During  this  time  we  have 
diligently  .studied  the  subject  of  tariff  from  all  angles, 
not  only  as  it  exists  in  this  country  but  as  it  e.xists  in 
foreign  countries,  and  it  is  distinctly  my  belief  that 
W2  must  have  a  protective  tariff  if  w^  are  going  to  main- 
tain the  indu.stries  of  the  United  States. 

The  exports  of  this  country  have  run  from  10  to  20 
per  cent  of  the  output  of  the  average  individual  fac- 
ton-.  If  a  tariff  is  enacted  which  will  protect  the  80 
or  90  per  cent  of  domestic  trade,  we  shall  then  also  have 
goods  for  export  and  can  fight  for  our  share  of  the 
trade  of  the  world.  But  if  we  look  at  this  tariff  situa- 
tion solely  from  the  export  view  to  protect  the  10  to 
20  per  cent  of  output  now  involved — and  the  factories 
are  compelled  to  close  down  because  of  the  influx  of 
foreign-made  articles,  then  eventually  we  shall  have 
nothing  to  sell,  either  for  domestic  use  or  for  export. 

The  tariff,  however,  is  not  enacted  for  the  protection 
of  manufacturers  or  capitalists  but  solely  from  the 
viewpoint  of  the  protection  of  American  labor,  and 
the  effect  of  the  tariflF  on  labor  is  best  described  by 
concrete  examples  citing  definite  products  concerned. 

In  this  country,  for  instance,  we  have  the  manufac- 
turer of  electric  storage  batteries,  which  are  used 
principally  on  automobiles.  This  is  a  young  and  grow- 
ing industry,  which  employ.^  at  pre.sent  approximately 


10,000  men  in  the  various  plants  and  about  20,000 
additional  men  in  service  stations  in  the  country.  What 
are  the  conditions  of  this  particular  industry? 

Lead  is  the  chief  article  employed  in  the  manufacture 
of  electric  storage  batteries,  and  in  looking  at  the 
statistics  of  the  London  lead  market  for  a  period  of 
fourteen  years  it  is  found  that  the  average  price  is  from 
\  cent  to  11  cents  a  pound  cheaper  than  the  price  of 
lead  in  the  New  York  market,  which  means  that  under 
ordinary  freight  conditions  lead  could  be  shipped  from 
Europe  to  this  country  and  sold  in  New  York  at  a 
cheaper  price  than  the  lead  which  is  found  in  our 
Central  Western  States.  Japanese,  German  and  Eng- 
lish labor  is  cheaper  than  American  labor.  Therefore, 
if  one  starts  with  the  fact  that  the  pure  metal  is 
cheaper  than  the  same  article  in  America  and  then 
adds  to  the  cost  of  the  metal  the  cost  of  the  cheaper 
foreign  labor,  there  results  a  cheaper  general  cost 
in  these  foreign  countries,  and  their  manufacturers 
will  undersell  the  American  manufacturers. 

Impossible  to  Compete 

California  is  one  of  the  best  automobile  states  in 
the  Union,  with  more  cars  per  capita,  I  believe,  than 
any  other  state.  All  of  the  electric  storage-battery 
manufacturers  are  in  the  eastern  part  of  the  country 
and  figure  that  it  costs  approximately  20  per  cent  to 
ship  and  sell  their  batteries  in  California.  That  is, 
it  adds  20  per  cent  to  their  cost.  Now  they  mine  lead 
in  Japan  at  a  cheaper  price  than  that  of  the  London 
market.  Their  labor  is  the  cheapest  in  any  manufactur- 
ing country.  Their  freight  rates  are  cheaper  because 
of  the  subsidized  Japanese  steamers.  It  is  a  simple 
and  inexpensive  run  from  Japan  to  any  of  the  Pacific 
Coast  cities. 

If  there  is  not  tariff  protection  for  the  manufacturer 
of  electric  storage  batteries,  therefore,  what  is  going 
to  become  of  his  business  against  competition  of  this 
kind?  It  is  going  to  mean  that  he  will  have  to  close 
down  his  factory  and  that  10,000  American  working- 
men  will  be  thrown  out  of  work,  to  say  nothing  of  the 
20,000  men  who  are  now  employed  in  the  service 
stations.  Possibly  the  latter  should  not  be  counted, 
for  they  might  still  continue  at  work  in  view  of  the 
fact  that  storage  batteries  of  every  make  need  repairs; 
but  there  are  at  least  the  10,000  factory  workers  to  be 
considered. 

Take  another  case.  By  the  terms  of  the  Undenvood 
tariff  bill,  which  wa.s  in  effect  up  to  the  present  year, 
iron  castings  not  made  up  into  complete  articles  could 
be  imported  into  this  country  at  the  very  low  duty  of 
10  per  cent.  There  is  an  article  made  of  iron  employed 
in  the  electrical  industry  which  is  never  u.sed  without 
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a  face  plate  of  some  other  metal,  usually  porcelain  cr 
glass.  The  article  is  not  complete  without  a  face  plate 
and  yet,  according  to  trade  duties  and  customs,  is  sold 
without  this  plate. 

These  castings  could  be  made  abroad  cheaper  than 
they  can  be  made  in  this  country,  owing  principally 
to  the  low  price  of  labor,  and  the  country  I  have  in 
mind  in  connection  with  this  particular  article  is 
Germany.  There  was  nothing  to  prevent  Germany  from 
sending  these  castings  to  this  country  as  parts  and 
having  agents  in  this  country  purchase  the  face  plates 
in  order  to  complete  these  parts  and  make  them  into 
complete  articles. 

If  this  had  been  done,  it  would  have  meant  the  clos- 
ing down  of  several  large  plants  throughout  the  coun- 
try and  the  throwing  out  of  employment  of  at  least 
500  men  in  connection  with  this  single  small  article. 
Here  is  proof  enough  that  the  tariff  is  a  live,  vital 
matter  to  every  American  workingman,  regardless  of 
his  standing,  whether  skilled  or  unskilled,  and  to  every 
American  business  man. 

The  Underwood  Tariff  and  the  War 
Those  that  are  opposed  to  the  tariff  may  raise  the 
argument,  "Why  is  it,  if  these  dreadful  conditions  exist, 
that  the  country  was  not  flooded  with  merchandise  from 
abroad  when  the  Underwood  bill  was  enacted  toward 
the  close  of  1913,  thereby  repealing  the  Payne-Aklrich 
law,  the  protective  measure  that  existed  up  to  then?" 

Statistics  of  imports  in  some  lines  had  shown  an 
increase  in  consequence  of  the  lowering  of  the  tariff, 
and  had  it  not  been  for  the  war  which  started  in  the 
early  part  of  1914  this  condition  would  have  been 
general.  As  soon  as  the  various  manufacturers  in  the 
foreign  manufacturing  countries  realized  the  change  in 
the  tariff  conditions  in  this  country  their  salesmen  in 
many  industries  visited  the  United  States  to  find  out 
the  possibilities  of  trade.  The  magnitude  of  the  de- 
mand for  certain  lines  of  goods  had  not  previously  been 
fully  appreciated  by  them,  but  it  was  not  long  before 
they  began  copying  articles  made  here  and  offering  them 
for  sale.  It  was  only  the  beginning  of  the  war  that 
prevented  this  business  from  increasing  by  leaps  and 
bounds,  and  the  American  market  would  eventually  have 
been  flooded  with  cheap  foreign  products  in  many  lines 
but  for  this  one  obstacle. 

Those  who  are  old  enough  to  remember  President 
Cleveland's  administration  will  recall  the  fact  that  many 
articles  were  offered  at  that  time  for  sale  at  cheap  prices, 
and  this  particularly  applied  to  clothing.  It  was  pos- 
sible to  purchase  woolen  clothing  made  abroad  at  cheap 
prices,  but  people  were  unable  to  buy  because  they 
were  out  of  employment,  and  when  a  man  is  out  of 
employment  he  is  not  very  much  interested  in  the  price 
of  anything,  because  if  it  is  offered  to  him  for  almost 
nothing  he  is  still  unable  to  purchase  it.  On  the  other 
hand,  if  he  can  keep  his  job  and  receive  a  fair  return 
for  his  work,  he  is  able  to  purchase  articles  even  at  a 
higher  price  as  long  as  the  price  is  reasonable  and  not 
what  might  be  called  prohibitive.  The  fact  that  prices 
of  articles  are  low  does  not  necessarily  mean  that  we 
have  good  times  or  that  people  can  purchase  the  articles. 
The  argument  raised  by  exporters  and  importers 
that  foreign  countries  would  retaliate  in  the  event 
of  our  adopting  a  protective  tariff  is  answered  by  the 
fact  that  the  leading  European  countries  are  now  lean- 
ing toward  higher  tariff,  according  to  reports  received 
recently.  In  great  Britain  the  safeguarding  of  the 
British  industries  bill  is  believed  to  herald  a  modifica- 


tion of  the  free  trade  policy.  In  France  an  important 
increase  in  customs  duties  has  been  announced,  and  new 
protective  tariffs  there  are  also  in  Italy  and  Spain. 

When  shipping  goods  to  any  of  the  Central  or  South 
American  countries,  Australia,  South  Africa,  Canada 
and  many  other  countries,  it  is  necessary  to  furnish 
consular  invoices  for  the  purpose  of  establishing  the 
duty  to  be  paid  on  the  merchandise  shown  on  these 
invoices.  If  these  countries  have  their  tariffs  and 
have  their  own  good  reasons  fcr  them,  this  is  their  own 
business.  It  is  also  the  business  of  the  people  of  the 
United  States  of  America  to  protect  their  interests. 

The  fact  that  duty  proposed  by  the  Fordney  tariff 
bill  is  levied  on  American  articles  going  into  the  coun- 
tries I  have  mentioned  dees  not  prohibit  their  sale, 
and  the  fact  that  duty  is  levied  on  imports  to  this 
country  does  not  prohibit  their  sale,  but  it  does  tend 
to  equalize  the  price  of  the  foreign  article  with  the 
price  of  the  article  as  made  by  the  American  manu- 
facturer. The  duty  is  not  high  enough  to  be  abso- 
lutely prohibitive  except  in  a  few  instances  in  certain 
industries  which  are  vital  in  case  of  war  or  other 
public  necessity  and  therefore  need  to  be  protected 
very  strongly.  In  most  cases  the  duty  is  simply  an 
equalizing  one  to  prevent  the  dumping  of  foreign  goods 
into  this  country. 

Establishing  the  Value 

But  there  is  more  to  tariff  making  than  the  mere 
establishing  of  the  protective  principle  and  the  sched- 
uling of  the  rates.  Tariff  duties  differ  in  their  applica- 
tion. "Specific"  duties  are  based  upon  quantity,  so  much 
per  pound,  yard,  cubic  content,  or  other  measure,  and 
there  is  no  great  difficulty  in  determining  the  amount 
of  any  specific  duty.  It  is  not  practicable,  however,  to 
attempt  to  impose  all  duties  without  regard  to  value 
because  a  certain  specific  duty  might  be  too  low  on  a 
given  quantity  of  merchandise  having  a  high  value, 
whereas  it  might  be  too  high  on  the  same  quantity  of 
similar  merchandise  having  a  low  value.  It  is  there- 
fore nece:=.*ary  in  addition  to  specific  duties  to  impose 
duties  with  reference  to  value.  Tnese  duties  are  known 
as  "ad  valorem." 

To  the  present  time  ad  valorem  duties  in  the  United 
States  have  been  imposed  generally  upon  the  value  of 
the  imported  merchandise  in  the  country  from  which 
it  came  at  the  date  of  exportation  to  this  countr>',  such 
foreign  value  being  determined  by  converting  the 
foreign  money  representing  such  value  into  United 
States  money  at  the  prevailing  rate  of  e.xchange.  It 
follows  therefore  that  the  amount  of  ad  valorem  duty 
imposed  under  the  present  and  past  laws  depends 
upon  (1)  the  rate  of  duty,  (2)  the  foreign  value  in 
foreign  money,  and  (3)  the  value  of  the  foreign  money 
in  United  States  currency.  But  at  present  the  moneys 
of  the  principal  countries  of  the  wor'.d  have  depreciated 
when  compared  with  United  States  value,  and  this 
change  in  value  of  foreign  moneys  has  a  direct  effect 
upon  the  amount  of  duty  collected  under  any  ad  valorem 
duty  where  it  is  based  upon  foreign  value.  This  actual 
depreciation  in  the  value  of  the  principal  foreign 
moneys  is  shown  below: 


Country  Money  Unit 

Grpat  Britain Pound  sterling 

Franco Franc 

Germany M.irk 

Ja|>an Yen 


Value  Value 

in  U.  S.  in  V.  S. 

Money  Monev. 

Jul>- 1,1^14  Ju'.y  I.  "Jl 

J4  88  $3.73 


.194 
.238 


.08 
.013 
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Take  any  article  produced  in  all  of  the  foreign  coun- 
tries and  impoi-ted  into  this  country  to  be  sold  in  com- 
petition with  a  similar  article  manufactured  here.  Let 
it  be  assumed  that  the  rate  of  ad  valorem  duty  on  the 
article  is  33.'i  per  cent.  The  comparative  value  of  this 
article  in  foreign  money  and  in  United  States  money 
in  1914  and  1921  would  be  as  follows: 


Assumed  Value  Value  in  U.  S.  Value  in  U.  S. 

Country                        in  Foreign  Money  1914                      1921 

Great  Britain,  sav lOpounds  $48.80                 $37.30 

France,  say 250  francs  48.50                    20.00 

Germany,  say ISOmarks  35.70                      1.95 

Japan,  say 49  yen  24.55                    23.57 


Since  the  ad  valorem  duty  is  based  upon  the  foreign 
money  representing  the  foreign  value  converted  into 
United  States  money,  therefore  the  amount  of  duty 
paid  upon  any  article  having  these  foreign  values  upon 
its  importation  from  each  of  these  countries  before  the 
war  and  at  present  would  be  as  follows: 


July  I.  1914, 
333   per  Cent   Duty 
Country  Amounts  to 

Great  Britain $16.25 

France 16.16 

Germany 11.90 

Japan 8.18 


July  1,  1921, 

33';  per  Cent  ]")uty 

Amounts  to 

$12.43 

6.66 

.65 

7.85 


Where  ad  valorem  duties  are  imposed  upon  foreign 
values,  as  at  present,  the  amount  of  duty  consequently 
decreases  in  direct  proportion  to  the  value  of  the  foreign 
currency  as  compared  with  the  value  of  the  currency 
of  the  United  States.  This  means  that  the  manu- 
facturer gets  the  least  protection  against  that  country 
whose  currency  is  the  most  depreciated.  The  greater 
the  depreciation  in  currency  the  less  the  duty  and  con- 
sequently the  less  protection  afforded  the  manufacturer 
in  this  country.  There  is  no  way  to  provide  against 
this  automatic  rec'uction  in  duty  due  to  depreciation  of 
foreign  currency  if  ad  valorem  duties  are  based  upon 
foreign  values  measured  in  terms  of  foreign  moneys 
converted  into  United  States  currency  as  under  our 
present  law. 

How  American  Valuation  Helps 

It  is  therefore  proposed  by  the  American  valuation 
plan  that  the  domestic  value  of  imported  articles  shall 
l~e  the  price  at  the  time  of  exportation  of  the  imported 
merchandise  at  which  similar  domestic  merchandise 
packed  ready  for  delivery  in  the  principal  markets  of 
the  United  States  is  sold  or  freely  offered  for  sale  to 
ail  purchasers  in  such  markets  in  the  ordinary  course 
of  trade  and  in  the  usual  wholesale  quantities.  Trans- 
lated into  ordinary  workable  English,  this  means  that 
the  foreign  merchandise  would  pay  duty  at  the  value 
of  similar  articles  as  made  in  this  country,  and  the 
merchandise  would  pay  the  same  amount  of  duty  regard- 
less of  the  country  from  which  it  was  imported  and 
regardless  of  the  foreign  cost.  It  does  not  mean  that 
there  would  be  any  change  in  the  amount  of  the  duty 
(barged  because  the  amount  of  any  ad  valorem  duty 
depends  upon  the  rate  of  duty  and  the  as.sessed  value 
of  the  merchandise  upon   which  the  rate  is  applied. 

The  American  value  of  goods  here  being  greater  than 
the  foreign  value  of  similar  goods  abroad,  owing  to  the 
difference  in  cost  of  production,  it  follows  that  if  a  cer- 
tain duty  is  to  be  realiz.ed  the  rate  would  be  less  if 
based  upon  American  value  than  it  would  be  if  ba.sed 
on  foreign  value.     This  matter  has  been  carefullv  con- 


sidered and  wci'ked  cut  in  the  Fordney  tariff  bill  now 
pending.  The  rates  are  based  upon  American  value. 
If  the  duty  imposed  is  too  high  or  too  low  in  any  par- 
ticular instance,  it  is  not  because  of  the  substitution 
of  American  value,  but  because  the  proper  rate  has 
not  been  applied.  If  the  proper  rates  have  not  been 
applied,  there  can  be  no  intelligent  criticism  of  the  bill, 
so  far  as  concerns  the  amount  of  ad  valorem  duty. 

Under  the  American  valuation  plan  merchandise  im- 
ported from  countries  whose  production  costs  are  low 
is  subjected  to  the  same  ad  valorem  duties  as  similar 
merchandise  from  other  countries  having  higher  produc- 
tion costs.  This  is  as  it  shoull  be.  There  is  no  sound 
reason  for  imposing  less  duty  on  goods  from  China, 
for  example,  than  upon  similar  goods  from  France. 
The  labor  costs  in  China  are  much  less  than  they  are 
in  France,  and  Chinese  goods  selling  in  this  country 
in  competition  with  French  goods  can  be  sold  at  a 
greater  profit.  The  greater  the  profit,  the  greater  the 
ability  to  pay  the  tariff  or  duty. 

The  Reaction  on  Retail  Prices 

The  American  valuation  plan  also  tends  to  lower  retail 
prices.  At  this  time  we  feel  that  retail  prices  are  high 
compared  with  wholesale  prices,  the  prices  of  goods 
manufactured  and  of  raw  materials.  By  imposing  our 
ad  valorem  duties  upon  the  American  wholesale  value 
we  educate  the  American  people  as  to  wholesale  values. 
If  the  people  know  the  wholesale  value,  they  will  have 
some  conception  of  what  the  retail  price  ought  to  be. 
This  should  have  a  tendency  to  adjust  retail  prices  to 
the  benefit  of  the  American  consumer. 

Many  complaints  have  been  lodged  against  the  present 
method  of  imposing  ad  valorem  duties  because  of  the 
undervaluation  abroad  of  the  imported  mrchandise. 
There  is  no  way  to  determine  whether  the  foreign  value 
claimed  by  the  importer  is  correct  except  by  foreign 
inquisition,  or,  in  other  words,  by  taking  evidence  con- 
cerning such  foreign  value  in  the  foreign  country 
whence  the  goods  are  imported.  But  it  has  been  found 
extremely  diflicult  to  obtain  adequate  facts  concerning 
foreign  value.  This  country  has  no  jurisdiction  to 
compel  foreign  witnesses  to  give  testimony  concerning 
such  value.  It  is  beneficial  to  the  foreigner  to  make 
the  value  as  low  as  possible  in  order  to  have  the  goods 
take  the  lowest  duty.  The  result  has  been  that  mer- 
chandise imported  to  this  country  has  been  grossly  un- 
dervalued for  the  purpose  of  ad  valorem  assessment. 

The  American  value,  on  the  other  hand,  can  be  deter- 
mined in  this  country  from  the  testimony  of  impartial 
witnesses  and  our  own  officials  will  have  jurisdiction 
to  get  at  all  the  facts.  It  follows  that  this  country 
would  be  in  a  much  better  position  to  ascertain  actual 
value  for  the  purpose  of  assessment  of  ad  valorem  duties 
under  the  American  valuation  plan. 

I  know  of  no  other  adequate  means  of  insuring  fair 
and  equitable  ad  valorem  duties  under  the  present  ex- 
isting exchange  condition.  Unless  the  American  valua- 
tion plan  is  adopted  there  is  little  hope  of  the  American 
manufacturer  and  American  labor  getting  adequate  pro- 
tection against  foreign-made  goods,  and  there  is  little 
hope  of  this  country  being  put  in  a  position  to  main- 
tain the  present  standard  of  living  of  the  American 
workingman  and  workingvvoman.  For  all  of  these  rea- 
sons I  believe  it  is  necessary  that  citizens  everywhere 
should  investigate  this  subject  and  realize  that  it  is 
something  which  vitally  affects  their  future  and  their 
present  method  of  living. 
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Advantages  of  Superpower  System 

W.  S.  Murray  in  a  Report  to  the  Government  Enumerates 
the  Immense  Savings  Possible  by  Supplementing  and  Co-ordi- 
nating  Existing   Utilities    and    Increasing   Their  Economies 


nr 


UK  United  States  Geological  Survey,  Depart- 
ment of  the  Interior,  has  just  issued  the  re- 
1 1        port    of    W.    S.    Murraj'    and    others    en    "A 

-L'-  Superpower  System  for  the  Region  Between 
Boston  and  Washington."  This  special  short-period 
study  of  the  source  of  energy  along  the  North  Atlantic 
seaboard  was  begun  on  July  1,  1920,  and  completed 
within  a  year.  An  appropriation  of  $125,000  was  made 
by  Congress  for  the  purpose  of  the  survey,  and  $26,000 
additional  was  contributed  by  utilities  and  industries 
in  the  Superpower  Zone. 

The  superpower  scheme  comprehends  a  plan  of  power 
production  that  includes  the  generation  of  electricity 
in  steam  stations  at  tidewater  and  on  inland  rivers 
where  a  sufficient  quantity  of  water  for  condensing  pur- 
poses is  available,  and  also  the  utilization  of  all  hydro- 
electric power  that  can  be  economically  obtainable 
within  the  zone  or  within  transmission  distance  of  it, 
the  whole  to  be  tied  together  through  an  interconnected 
system  orf  transmission  lines. 

Fig.  1  shows  the  Superpower  Zone.  It  lies  between 
the  thirty-ninth  and  forty-fourth  parallels  of  latitude 
and  extends  from  the  coast  approximately  150  miles 
inland,  embracing  parts  of  the  States  of  Maine,  New 
Hampshire,  Vermont,  New  York,  Pennsylvania,  Dela- 
ware and  Maryland  and  all  of  the  States  of  Massachu- 
setts. Rhode  Island,  Connecticut  and  New  Jersey.  Within 
this  zone  is  concentrated  one-fourth  of  the  population  of 
the  United  States,  and  within  it  are  operated,  most  of 
them  independently,  315  electric  public  utilities, 
eighteen  steam  railroads  and  96,000  industrial  plants. 

The  purpose  of  the  study  was  to  show  the  saving  in 
labor,  material  and  money  that  might  be  effected  by 
the  installation  of  a  power  system  adequate  to  serve  the 
railroads,  municipalities,  utilities  and  the  industries  in 
the  Superpower  Zone.  There  is  no  thought  that  this 
system  should  seek  to  supplant  or  even  to  compete  with 
the  existing  electric  public  utilities.  In  fact,  the  idea 
of  the  Superpower  System  is  to  co-ordinate  and  sup- 
plement these  utilities  so  as  to  carry  to  a  higher  degree 
the  economies  incident  to  their  present  operation. 

The  legal  and  financial  aspects  of  the  superpower 
project  are  not  touched  on  in  the  report  for  the  reason 
that  it  was  deemed  inopportune  without  further  con- 
sideration to  formulate  any  conclusions  on  these  impor- 
tant matters.  The  problem  set  for  the  engineering  staff 
was  that  of  determining  the  total  amount  and  the  loca- 
tion of  the  power  load  that  would  be  required  for  private, 
municipal,  industrial  and  railroad  purposes  at  a  date 
sufficiently  in  advance  to  permit  the  construction  of  a 
system  of  the  highest  economy  to  supply  it.  The  date 
chosen  was  1930,  and  the  allocation  of  the  load  and  the 
power-generating  facilities  for  the  six  geographical 
divisions  of  the  Superpower  Zone  forms  a  most  interest- 
ing part  of  the  report.  In  determining  the  amount  and 
location  of  the  load,  the  electric  public  utilities,  the  rail- 
roads and  the  industries  within  the  zone  lent  their 
co-operation. 

The  conclusions   reached  bv   Mr.   Murrav   are  neces- 


sarily largely  based  on  the  special  studies  made  by  the 
members  cf  his  engineering  staff.  These  studies  appear 
as  appendices  to  the  report  and  are  as  follows : 

Appendix  B — "Electric  Utilities  in  Independent  Operation 
in  the  Superpower  Zone  in  1919,"  by  L.  E.  Imlay,  T.  B. 
Rutherford   and  others. 

Appendix  C — "Proposed  Electrification  of  Heavy-trac- 
tion Railroads  in  the  Superpower  Zone,"  by  C.  T.  Hutchin- 
son, \.  C.  McPherson  and  others. 

Appendix  D — "Industry  in  the  Superpower  Zone,"  by  H. 
W.  Butler,  H.  Goodwin,  Jr.,  and  others. 

Appendix  E — "Performance  and  Cost  of  the  .Superpower 
System,"  by  Henry  Flood,  Jr.,  A.  R.  Wellwood  and  others. 


FIG.    1 — SUPERPOWER  ZONE  WHICH   EMBRACES  558 
ELECTRIC   UTILITY   PLANTS 

Appendix  F — "Steam-electric  Plants  for  the  Superpower 
System,"  by  Henry  Flood,  Jr.,  and  others. 

Appendix  G— "Hydro-electric  Plants  for  the  Superpower 
System,"  by  L.  E.  Imlay,  L.  .\.  Whitsit,  B.  J.  Peterson  and 
others. 

Appendix  H — "The  Superpower  Transmission  System," 
by  L.  E.  Imlay. 

Appendix  I — "Reliability  of  Service,"  by  L.  E.  Imlay  and 
others. 

-Appendix  J— "The  Relation  of  Coal  and  Coal-Delivery 
Routes  to  the  Superpower  System,"  by  C.  E.  Lesher,  F.  G. 
Ti-yon  and  others. 

Appendix  K — "Use  of  Process  Fuels  and  Pulverized  Coal 
for  Base-load  Steam-Electric  Plants,"  by  O.  P.  Hood  and 
others. 

Appendix  L — "Basic  Costs,"  by  the  engineering  staff. 

Appendix  M — "Stations  and  Transmission  Lines  of  Elec- 
tric Power  Companies  Engaged  in  Public  Service."  by  .A..  H. 
Horton. 

SuMM.\RY  OF  Conclusions 

The  market  for  superpower  energy  will  be  furnished 
by  the  electric  utilities,  the  industries  and  the  railroads. 
The  estimated  requirements  for  energj- supplied  through 
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the  electric  utilities  for  municipal,  private,  industrial 
and  railroad  purposes  in  1930  is  31,000.000,000  kw.-hr. 
This  energy  could  be  supplied  by  a  co-ordinated  power 
system  at  an  annual  cost  of  $239,000,000  less  than  by  an 
imco-ordinated  system  such  as  is  now  in  use.  The  total 
investment  in  generating  and  transmission  facilities  for 
the  Superpower  System  will  be  $1,109,564,000,  of  which 
$416,346,000  will  represent  the  value  of  existing  facili- 
ties to  be  incorporated  into  the  system. 

A  study  of  the  96,000  manufacturing  establishments 
operating  within  the  Superpower  Zone  shows  that  b.v 
1930,  through  the  maximum  economical  use  of  purchased 
electric    energy,   they   can    save    $190,000,000    annually 


The  order  in  which  the  superpower  steam-electric  and 
hydro-electric  power  plants  and  transmission  systems 
should  be  constructed  must  depend  (1)  on  the  present 
industrial  demand  for  energy  that  cannot  be  sati-sfied 
because  of  the  difficulties  of  the  local  utilities  in  financ- 
ing extensions,  and  (2)  on  the  future  demand  for 
energy  that  will  result  from  the  more  economical  gene- 
ration of  power  under  the  Superpower  System.  It  is 
believed  that  the  quickest  return  will  be  obtained  b.v 
folio-wing  in  chronologic  sequence  the  order  of  procedure 
as  follows: 

1.  The  construction  of  a  steam-electric  plant  near 
Pittston,  Pa.,  to  supply  a  part  of  its  energy  to  the  an- 
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above  the  fixed  annual  charges  against  a  capital  invest- 
ment of  $185,000,000  to  provide  the  motor  equipment 
necessary  to  receive  and  use  this  power. 

The  combined  capital  investment  neces.sary  for  the 
•  lectric  utilities  and  the  industries  as  of  1930  therefore 
amounts  to  $1,294,564,000.  and  this  total  investment- 
will  yield  annually  above  the  fixed  charges  the  sum  of 
$429,000,000.  or  33  per  cent  on  the  investment. 

Within  the  Superpower  Zone  there  are  36.000  miles 
of  railroad  measured  as  single-track— that  is,  including 
€ach  track  of  main  line.s,  yards  and  sidings.  Of  this 
total  about  19,000  miles  can  be  profitably  electrified,  so 
as  to  yield  by  1930  an  annual  saving  of  $81,000,000  as 
compared  with  the  co.st  of  operation  by  steam.  The 
'  apital  expenditure  necessary  to  electrify  the  19,000 
..liles  would  be  $570,000,000,  and  the  average  return 
iifion  the  investment  would  therefore  be  14.2  per  cent. 


Ihracite  division  of  the  Superpower  Zone  and  the  re- 
mainder to  the  metropolitan  division,  particularly  New 
Jerse.v. 

2.  The  construction  of  a  steam-electric  plant  near 
Sunbury,  Pa.,  to  supply  a  part  of  its  energy  to  the 
anthracite  division,  a  part  to  the  Reading  load  center, 
and  the  remainder  to  Philadelphia. 

3.  The  construction  of  hydro-electric  plants  on  the 
Delaware  and  Sus()uehanna  Rivers  to  supplement  the 
steam  plants  indicated  above. 

4.  The  progressive  development  of  the  Hudson  River 
projects  to  meet  the  growth  of  energy  requirements  at 
the  Schenectady,  Utica.  Poughkeepsie  and  Pittsfield  load 
centers. 

5.  The  construction  of  a  steam-electric  plant  near 
Boston  to  supply  the  Boston,  Lowell  and  Newburyport 
load  centers. 
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6.  The  construction  of  a  steam-electric  plant  near 
New  Haven  to  supply  the  New  Haven,  Bridgeport, 
Waterbury  and  Norwich  load  centers. 

7.  The  partial  construction  of  the  first  hydro-electric 
plant  in  the  development  of  the  Potomac  River  as  soon 
as  the  power  demands  of  the  Baltimore  and  Washington 
load  centers  require  additional  plant  capacity. 

Unlike  the  Pacific  Coast  region,  where  water  por\ver 
abounds  and  industry  is  i-elatively  small,  the  Super- 
power Zone  has  relatively  small  hydro-electric  resources 
and    maximum    industrial-power    requirements.      When 


the  increases  during  the  last  ten  years  are  projected  to 
1930,  even  at  a  lower  rate,  the  total  energy  requirement 
of  the  zone  in  that  year  is  found  to  be  31,000,000,000 
kw.-hr.,  of  which  about  21  per  cent  can  be  supplied  from 
water  power. 

Fortunately  some  of  the  best  coal  deposits  in  the 
country  lie  near  this  great  industrial  territory,  and  a 
prime  economic  purpose  should  be  so  to  conjoin  the 
hydro-electric  supply  of  power  to  the  steam-electric 
supply  as  to  produce  a  maximum  of  energy  for  a  mini- 
mum investment  of  capital  and  a  minimum  operating 
expense,  and  at  the  same  time  to  conserve  the  rapidly 
disappearing  cheap  fuels  of  the  Appalachian  coal  fields. 

Figs.  3  and  4  show  how  the  Superpower  System 
should  appear  in  1925  and  1930.  They  give  the  locations 
of  the  new  steam-electric  plants,  the  hydro-electric 
plants  and  the  load  centers  for  each  year  and  show  the 
interconnecting  network  of  transmission  systems  re- 
quired.    Had  superpower  been  obtainable  in  1919,  the 


number  of  load  centers  to  which  its  power  could  have 
been  supplied  economically  would  have  been  twenty,  and 
this  number,  as  the  maps  show,  will  increase  to  thirty- 
four  in  19.30. 

Under  the  present  independent  operation  of  the  elec- 
tric utilities  and  the  manufacturing  industries  in  the 
Superpower  Zone  the  existing  power  plants  are  numer- 
ous and  small.  The  average  capacity  of  the  558  electric 
utility  plants  now  in  operation  in  the  zone  is  7,900  kw. 
and  that  of  the  steam-electric  plants  10,000  kw.,  while 
the  hydro-electric  plants  average  only  2,800  kw.  Out  of 
96,000  industrial  establish- 
ments in  the  Superpower  Zone 
76,000  use  power,  and  each 
of  these  isolated  plants  aver- 
ages about  350  hp.  Under 
the  Superpower  System,  by 
contrast,  the  number  of  power 
stations  required  to  supply 
the  entire  zone  in  1930  will 
be  only  273,  of  which  218  will 
belong  to  the  existing  electric 
utilities.  The  capacity  of  the 
base-load  steam  plants  will 
range  from  60.000  to  300,000 
kw.  In  none  of  these  plants 
will  there  be  installed  a  turbo- 
generator having  a  capacity 
of  less  than  30,000  kw. 

The  new  power  stations  and 
load  centers  will  be  so  located 
with  reference  to  the  e-xisting 
electric  utility  plants  that  are 
to  be  incoi"porated  in  the  sys- 
tem as  to  insure  the  maximum 
aggregate  economy  in  power 
generation  and  transmission. 
A  prime  object  to  be  attained 
in  the  superpower  plan  is  the 
maximum  economic  utiliza- 
tion of  existing  generation 
and  transmission  equipment. 
In  the  New  York.  Balti- 
more and  Washington  load 
centers  the  predominating  fre- 
quency is  25  cycles;  in  the 
remainder  of  the  zone  it  is 
60  cycles. 
The  electric  utility  load  will  grow  from  approxi- 
mately 10,000.000,000  kw.-hr.  in  1919  to  26.000,000,000 
kw.-hr.  in  1930.  The  high-voltage  circuits  of  the  Super- 
power System  in  general  will  form  ring  buses  around 
the  lai-ger  cities  of  the  zone,  in  the  outskirts  of  which 
will  be  located  substations  with  transformers  having 
their  primaries  connected  to  the  superpower  circuits  and 
their  secondaries  connected  to  the  existing  distribution 
lines  of  the  electric  utilities. 

Out  of  558  electric  utility  plants  in  the  Superpower 
Zone  there  are  but  thirty-six  whose  capacity  equals  or 
exceeds  the  average  capacity  of  the  plants  for  the 
Superpower  System  in  1930.  Out  of  the  1.074  generat- 
ing units  of  500  kw.  or  more  operating  within  the  zone 
in  1919,  only  about  twenty  had  a  capacity  greater  than 
30,000  kw. 

A  comparison  of  the  production  cost  for  plants  greater 
than  100,000  kw.  with  that  of  those  less  than  1.000  kw. 
shows  a  ratio  of  three  to  one  for  cost  of  fuel  and  four 
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to  one  foi"  cost  of  maintenance  and  supplies  in  favor  of 
the  larger  plants.  With  these  marked  economies  in 
mind,  it  is  clear  that  base  load  should  be  supplied  from 
superpower  plants  employing  units  of  not  less  than 
30,000  kw.  each. 

Under  independent  operation  in  1919  the  generating 
capacity  required  was  46  per  cent  greater  than  the  an- 
nual peak  load,  and  the  resulting  annual  capacitj'  factor 
was  26  per  cent.  Under  the  Superpower  System  in 
1930,  through  joint  reserve,  the  generating  capacity 
required  will  be  only  9  per  cent  greater  than  the  annual 
peak,  and  the  annual  capacity 
factor    will    be    45    per    cent. 

The  reproduction  costs  for 
steam  and  hydro-electric 
plants  under  independent  oper- 
ation as  of  1919  is  $156  per 
kilowatt  of  capacity.  The  cor- 
responding cost  under  super- 
power operation  is  $125  per 
kilowatt. 

The  average  unit  produc- 
tion cost  for  the  electric  utili- 
ties in  1919  was  1.93  cents 
per  kilowatt-hour;  the  cost 
of  the  electric  power  produced 
by  steam  was  2.12  cents,  and 
that  of  the  hydro  -  electric 
power  was  0.94  cent.  In  the 
steam-electric  base-load  plants 
for  the  Superpower  S.vstem 
the  production  cost,  based 
upon  the  same  capacity  factor 
that  is  applied  to  electric  inde- 
pendent operation,  will  be  0.99 
cent  per  kilowatt-hour,  as  com- 
pared with  2.12  cents. 

Within    the    Superpower 
Zone  there  is  a  large  railroad 
mileage  upon  which  the  traf- 
fic    is    sufficiently    dense     to 
require  careful   consideration 
of    the    savings    to    be    ef- 
fected by  electrification.     The 
zone    contains     some     36,000 
miles    of    main    line,    yards 
End  sidings,  of  which   19,000 
miles  could  be  profitably  elec- 
trified.   The  total  capital  e.xpenditure  necessar\'  to  elec- 
trify this  mileage  is  $570,000,000,  and  the  result  of  the 
analysis  promises  an  annual  saving  of  $81,000,000,  or 
14.2  per  cent  on  the  investment. 

It  is  the  belief  of  Mr.  Murray  that  the  production  of 
electrical  energy  should  be  confined  to  those  in  the  power 
business  and  that  the  railroads  should  purchase  electri- 
cal energy  and  confine  themselves  to  the  transportation 
business.  A  further  step  of  fundamental  importance 
would  be  to  standardize  as  far  as  possible  the  motive- 
power  equipment  required  for  the  three  classes  of  rail- 
road service — passenger,  freight  and  switching.  Such 
standardization  would  simplify  electrification  and  there- 
fore reduce  the  cost  of  maintaining  equipment,  as  well 
a.s  les.sen  the  investment  cost. 

No  recommendation  is  made  with  regard  to  direct- 
current  or  alternating-current  traction  other  than  that 
the  great  electric  manufacturing  companies  of  this 
country  draw  together  rather  than  apart  and  that  they 


unite  in  a  common  specification  for  electric  motive 
power  to  replace  steam. 

The  normal  amount  demanded  annually  for  exten- 
sions and  betterments  for  the  railroads  within  the 
Superpower  Zone  is  approximately  $150,000,000,  an 
amount  which  even  in  the  face  of  present  construction 
prices  would  suffice  in  three  or  four  years  to  co%'er  the 
cost  of  electrifying  all  the  mileage  mentioned. 

Out  of  96,000  individual  establishments  in  the  zone, 
76,000  used  power.  The  industries  analyzed  included 
manufacturing    establishments,    laundries,    mines    and 


FIG.  4 — POSSIBLE  POSITIONS  OF  PRINCIPAL  PLANTS  AND  TRANSMISSIO.N  LINES  IN   1930 


quarries  and  government  manufacturing  institutions. 
The  analysis  showed  that  in  1919  the  equivalent  of 
9,311,440,000  kw.-hr.  was  developed  by  prime  movers 
operated  by  the  industries  themselves  and  that  3,338,- 
800,000  kw.-hr.  was  purchased.  It  further  shows  that 
it  would  have  been  economical  to  shut  down  4,008,200 
hp.  of  prime  movers  and  purchase  energy  to  the  amount 
of  5,623,800,000  k\v.-hr.,  which  would  have  made  a  total 
of  8,962,600,000  kw.-hr.  purchased  in  1919.  The  saving 
in  coal  thus  effected  would  have  been  13,502,100  tons — 
71  per  cent  of  the  coal  used  by  the  industries  for  produc- 
ing power,  or  25  per  cent  of  all  the  coal  used  by  the 
industries.  In  making  the  industrial  power  analysis 
care  has  been  taken  not  to  invade  the  field  of  what 
might  be  termed  by-product  power — that  is,  power  pro- 
duced by  the  industries  from  coal  that  would  have  been 
burned  anyway  for  heat  and  in  industrial  processes. 
In  general  it  was  found  that  plants  which  require  500 
hp.  or  less  can  economically  purcha.se  energy. 
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A  careful  study  of  the  power  requirement  for  indus- 
trial establishments  in  the  Superpower  Zone  has  been 
made  and  has  shown  that  by  1930  an  annual  saving  of 
$190,000,000  can  be  made  to  the  industries  themselves 
above  the  fixed  charges,  against  an  investment  of  $185,- 
000,000  for  the  motor  equipment  necessary  to  utilize  the 
power. 

Performance  and  Cost  of  Superpower  System 

Capacity  to  provide  for  load  growth  has  been  deter- 
mined largely  from  the  trend  of  the  load  factor.  The 
load  factor  for  the  electric  utilities  within  the  zone  in- 
creased from  34  per  cent  in  1910  to  39  per  cent  in  1919. 

In  1919  only  15  per  cent  of  the  total  output  of  the 
electric  utilities  was  hydro-electric  power.  By  1930 
this  proportion  will  have  been  increased  to  21  per  cent. 
In  1925  50  per  cent  of  the  total  generating  capacity  for 
superpower  operation  will  be  contained  in  plants  owned 
by  the  pre.sent  electric  utilities,  and  they  will  produce 
about  26  per  cent  of  the  energy.  By  1930  the  corre- 
sponding percentage  of  generating  capacity  will  have 
dropped  to  39  per  cent,  and  these  plants  will  furnish 
only  18  per  cent  of  the  total  output.  They  will  be  used 
principally  to  carry  peak  load. 

Of  far-reaching  importance  will  be  the  maximum  use 
of  diversity  economy  made  possible  by  the  interconnect- 
ing circuits  of  the  Superpower  System. 

The  unit  investment  cost  in  new  power  plants  for  the 
Superpower  System  is  $118.25  per  kilowatt  of  effective 
capacity;  that  for  all  plants  is  $125  per  kilowatt.  The 
unit  reproduction  cost  of  the  electric  utilities  in  1919 
was  $156  per  kilowatt  of  effective  capacity. 

In  1930  the  transmission  system  of  the  Superpower 
System  will  represent  9.3  per  cent  of  the  total  invest- 
ment cost.  The  new  money  required  for  the  Superpower 
System  up  to  1925  is  $4.53,143,000  and  up  to  1930  .$693,- 
218,000,  thus  making  it  necessary  to  raise  $90,600,000 
annually  for  the  first  five  years  and  $48,000,000  annually 
for  the  following  five  years. 

If  the  demand  of  1930  were  provided  for  by  the  in- 
dependent systems  as  constructed  today,  the  total  sum 
required  would  be  $856,000,000,  or  $85,600,000  a  year. 
Accordingly  the  construction  of  the  Superpower  System 
will  involve  a  saving  in  investment  cost  of  $163,000,000 
during  the  next  ten  years;  in  other  words,  the  increase 
of  capacity  to  meet  growing  demands  can  be  financed  by 
the  superpower  plan  for  $16,300,000  annually  less  than 
by  the  normal  expansion  of  the  existing  electric  utili- 
ties. 

Of  great  interest  is  the  economic  relation  established 
between  the  joint  use  of  steam  and  water  power.  It  is 
shown  that  steam  and  water  power  can  be  so  combined 
as  to  yield  annually  $69,550,000  on  an  increased  invest- 
ment of  only  $44,838,000.  Here  is  exemplified  one  of 
the  prime  advantages  of  superpower  production,  costs 
being  reduced  by  means  of  the  interconnecting  system, 
which  permits  the  highest  economy  in  steam-produced 
power  together  with  the  maximum  use  of  water  power. 

The  load  growth  in  the  eastern  New  England,  western 
New  England  and  Mohawk-Hudson  divisions  should  be 
sufficient  to  absorb  the  total  available  output  of  the  St. 
Lawrence  project  by  1932;  and  the  growth  in  the  metro- 
politan division  should  be  sufficient  to  absorb  300,000 
kw.  at  a  load  factor  of  80  per  cent  from  Niagara  in  the 
same  year.  Power,  Mr.  Murray  believes,  could  be  pur- 
chased from  these  hydro-electric  plants  at  not  over  $20 
per  horsepower-year  delivered  at  their  busbars. 

The  total  annual  cost  for  power  delivered  in  1932  to 


the  load  centers  of  the  eastern  New  England,  western 
New  England  and  Mohawk-Hudson  divisions,  if  St. 
Lawrence  power  is  used,  will  be  $1.30,273,000;  if  the 
excess  energy  required  in  1932  over  that  of  1930  were 
furnished  by  new  steam-electric  plants,  the  cost  would 
be  about  $141,601,000.  The  development  of  the  St. 
Lawrence  River  would  therefore  save  $11,328,000  a  year 
to  these  geographic  divisions.  Moreover,  the  total  in- 
vestment required  to  utilize  purchased  St.  Lawrence 
power  would  be  $24,826,000  less  than  that  required  to 
construct  new  steam-electric  plants  to  supply  this  ex- 
cess energy.  In  the  three  divisions  mentiorned,  which 
lie  farthest  from  the  coal  fields,  the  cost  of  power  gene- 
rated by  steam  plants  is  inherently  high,  and  therefore 
the  St.  Lawrence  development  will  be  of  very  great 
benefit  to  them. 

The  total  cost  to  the  metropolitan  division  for  the 
power  it  will  require  in  1932,  if  Niagara  power  is  u.sed. 
will  be  $107,651,000.  If  the  growth  in  energy  required 
between  1930  and  1932  were  supplied  from  new  steam- 
electric  plants  in  the  metropolitan  division,  the  total 
cost  in  1932  would  be  $110,899,000,  showing  an  annual 
saving  of  $3,248,000  in  favor  of  Niagara  power.  Were 
the  power  purchased  from  the  Niagara  power  interests, 
the  total  investment  for  1932  would  be  $5,080,000  less 
than  that  required  to  generate  an  equal  amount  by 
steam. 

The  use  of  the  St.  Lawrence  power  as  suggested  abo%-e 
would  save  2.234,000  tons  of  coal  annually,  and  the  use 
of  Niagara  power  in  the  metropolitan  division  as  .sug- 
gested would  save  1,204,000  tons  of  coal  annually. 

The  new  power-plant  capacitj'  required  in  the  Super- 
power Zone  would  be  3,098,000  kw.  in  1925  and  4,980,000 
kw.  in  1930. 

The  appendix  shows  that  in  1930  the  cost  of  the  power 
produced  by  the  Superpo^ver  System,  inclusive  of  fixed 
charges,  as  delivered  on  the  buses  of  the  electric  utili- 
ties, would  be  10.6  mills  per  kilowatt-hour,  whereas  the 
cost  under  independent  operation  as  of  1919,  exclusive 
of  fixed  charges,  would  be  virtually  the  same.  This,  in 
Mr.  Murray's  opinion,  is  the  fundamental  reason  why 
the  expansion  of  electric  utilities  should  follow  the 
superpower  plan. 

Steam-Electric  Plants  for  the 
Superpower  System 

The  capacity  of  the  existing  plants  of  the  electi-ic 
utilities  to  be  retained  in  the  Superpower  System  is 
2,677,000  kw..  which  represents  79  per  cent  of  the  effec- 
tive capacity  of  the  steam-electric  public  utilities  in  the 
Superpower  Zone  in  1919.  The  reproduction  cost  of 
these  plants  is  $329,219,000. 

The  performance  of  the  retained  steam  plants  shows 
that  these  should  average  about  2.15  lb.  of  coal  per  kilo- 
watt-hour, as  against  2.73  lb.  per  kilowatt-hour  for  all 
electric-utility  steam  plants  operating  in  the  zone  in 
1919,  when  both  groups  are  operating  at  the  same  an- 
nual capacity  factor. 

The  average  size  of  the  steam  plants  retained  i.< 
44,600  kw..  and  the  reproduction  cost  as  of  1919  is  $124 
per  kilowatt,  as  against  $109.50  for  new  steam  plants  as 
of  1930.  After  consultation  with  many  representatives 
of  manufacturers  in  all  parts  of  the  country  and  with 
designing  and  operating  engineers,  the  following  operat- 
ing characteristics  for  base-load  steam  plants  were  de- 
termined : 

Steam  pressure  at  turbine  throttle.  300  lb.  per  square 
inch. 
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Superheat  at  turbine  throttle,  230  deg.  Fahr. 

Final  temperatui-e  at  turbine  throttle,  652  deg.  Fahr. 

Vacuum  at  turbine  exhaust,  1  in.  of  mercuiy.  absolute. 

The  proposed  new  steam-electric  plants  have  been  so 
located  as  to  obtain  the  fullest  advantage  of  low  freight 
rates,  easy  coal-delivery  routes  and  ample  condensing 
water.  Fourteen  new  steam-electric  plants,  aggregat- 
ing 2,520.000  kw.,  will  be  required  by  1925,  and  four 
additional  plants,  or  eighteen  in  all,  aggregating  3,930,- 
000  kw.,  by  1930.  The  total  for  1925  is  equivalent  to 
63  per  cent  of  all  the  pi-esent  steam-electric  generating 
capacity,  and  that  for  1930  to  98  per  cent. 

In  the  anthracite  division  base-load  steam-electric 
plants,  using  buckwheat  No.  3  coal,  can  be  operated  most 
advantageously  because  of  the  combined  use  of  their 
power  for  the  metropolitan  and  Southern  divisions.  The 
diversity  between  these  divisions  and  the  anthracite 
division  will  permit  operation  at  a  capacity  factor  of 
75  per  cent,  and  under  these  conditions  electric  energy 
can  be  produced  in  1930,  inclusive  of  fixed  charges,  at 
5.7  mills  per  kilowatt-hour.  This  figure  is  sufficiently 
low  to  permit  the  additional  fi.xed  charges  on  trans- 
mission for  the  power  sent  to  the  tidewater  region. 

There  are  three  steam-electric  power-station  sites  in 
the  anthracite  region — one  near  Pittston,  one  near  the 
mouth  of  Nescopeck  Creek  and  one  near  Sunbury,  all  in 
Pennsylvania  and  all  on  the  Susquehanna  River — at 
which  sufficient  condensing  water  is  available  to  permit 
the  development  of  300,000  kw.  each. 

The  principal  rivers  which  can  contribute  water  power 
to  the  Supei'power  Zone  are  the  Potomac,  Susquehanna, 
Delaware,  Hudson  and  Connecticut.  It  is  proposed  to 
utilize  power  from  them  in  1930  to  the  following  extent : 


Kw. 
200.000 

Output 

(Millions  of 

Kw,-hr.' 

950 

1,230 

1.250 

900 

760 

Investment 
$22,000,000 
28.000,000 
51.500,000 
38,350.000 
29.000.000 

Production 

Cost  (.Mills 

per  Kw.-br.) 

3.36 

Stisquehanna 

185.000 

350,000 

3.22 
3.95 

Hudson 

Connectiout 

150.000 

165,000 

5  84 
5.45 

It  is  proposed  to  develop  these  rivers  above  their 
primary  power  capacity  for  peak-load  operation. 

The  water  powers  of  the  Niagara  and  St.  Lawrence 
Rivers  are  within  transmission  distance  of  the  Super- 
power Zone,  but  on  account  of  the  time  required  for 
construction  on  the  St.  Lawrence  and  of  the  treaty 
restrictions  concerning  the  use  of  the  water  at  Niagara 
Falls  the  power  from  these  sources  has  not  been  con- 
sidered available  in  the  zone  prior  to  1930. 

Under  present  construction  and  operating  costs  power 
purcha.sed  at  Niagara  or  on  St.  Lawrence  River  at  $20 
a  horsepower,  ready  for  transmission  at  those  points  at 
potentials  of  not  less  than  220,000  volts,  can  be  placed 
at  Utica  and  Schenectady,  N.  Y.,  and  at  Northampton, 
Mass.,  for  4.6  mills  per  kilowatt-hour,  and  at  Paterson, 
N.  .J.,  for  5.7  mills.  These  figures  assume  purchases  of 
not  less  than  300,000  kw.  delivered  at  a  load  factor  of 
not  less  than  80  per  cent. 

The  reproduction  cost  of  the  451,500  kw.  of  existing 
hydro-electric  capacity  within  the  zone  is  $87,127,000. 
The  new  hydro-electric  capacity  which  should  be  in- 
stalled by  1930  will  bring  the  total  capacity  up  to 
1,501,500  kw..  of  which  the  old  plants  will  represent  30 
per  cent.  In  1930  the  total  hydro-electric  investment  will 
be  $245,977,000,  old  plants  representing  35  per  cent. 

So  far  as  the  existing  electric  utilities  are  concerned 
the  Superpower  System  begins  and  ends  at  their  power- 


station  buses,  and  so  far  as  the  new  superpower  plants 
are  concerned  it  begins  at  these  plants  and  ends  on  the 
buses  of  the  existing  electric  utilities. 

The  existing  transmission  systems  of  the  electric  util- 
ity companies,  which  comprise  about  1,200  miles  oper- 
ated at  33,000  volts  or  higher,  will  become  distribution 
rather  than  transmission  systems,  and  they  will  of 
necessity  require  expansion  to  distribute  the  additional 
power  delivered  to  them  from  the  Superpower  System. 
The  transmission  features  of  the  Superpower  System 
will  therefore  have  to  do  only  with  the  transmission  of 
power  from  the  new  plants  to  load  centers  and  to  the 
buses  of  the  existing  electric  utility  plants. 

In  1930  the  Superpower  Ti-ansmission  System  should 
consist  of  970  circuit  miles  of  220,000-volt  lines  and 
4,696  circuit  miles  of  110,000-volt  interconnecting  lines. 
To  these  lines  will  be  connected  5,600,000  kva.  of  trans- 
former capacity,  not  including  the  transformer  capacity 
in  the  base-load  steam-electric  plants.  The  construction 
of  the  transmission  systems  for  the  St.  Lawrence  and 
Niagara  developments  will  add  3.140  circuit  miles  of 
220,000-volt  lines  and  1,824,000  kva.  of  transformers. 
Thus  potentials  of  not  less  than  220,000  volts  will  be 
selected  to  transmit  power  from  plants  that  are  at  con- 
siderable distances  from  the  general  interconnected 
superpower  plants,  and  within  the  zone  a  potential  of 
not  less  than  110,000  volts  will  be  employed  for  inter- 
connection between  power  and  load  centers. 


Railway  Electrification  in  Brazil 

THE  Companhia  Paulista  de  Estradas  de  Ferro  is 
about  to  begin  electric  operation  over  a  44  km. 
section  of  double  track  on  its  main  line  between 
Jundiahy  and  Campinas,  Brazil.  This  marks  the  initial 
step  in  what  is  expected  to  become  a  broad  program 
of  electrification  in  Brazil,  with  the  ultimate  aim  of 
substituting  hydro-electrically  developed  power  for 
expensive  coal.  It  is  probable  that  eventually  the  entire 
broad-gage  main  line  will  be  electrically  operated. 

The  Westinghouse  Electric  International  Company 
is  furnishing  two  freight  and  two  passenger  locomo- 
tives for  this  initial  electrification.  The  freight  loco- 
motives are  of  the  six-axle  type,  with  two  six-wheel 
articulated  trucks.  There  are  six  axle-mounted  motors 
rated  at  280  hp.  at  the  one-hour  rating.     Each  motor 


LOCOMOTIVE  OK  RECENTLY   ELECTRll'IED  rAl'I.ISTA   RAILROAII 

is  wound  for  1,500  volts  for  operation  two  in  series 
on  3,000  volts  and  is  arranged  for  field  control.  Each 
motor  drives  its  axle  by  a  single  flexible  gear.  The 
passenger  locomotives  have  each  driving  axle  ecjuipped 
with  a  560-hp.,  3,000-volt  twin  motor  and  quill  drive. 
This  information  was  furnished  by  S.  B.  Cooper, 
general  engineering  department,  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pittsburgh.  Pji. 
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Outdoor  Substations  Solve  I'roMrm  or 
Service  to  Small  Coniniuiiilie.«« 

KKEPIN'G  down  the  Investment  in  substation  equipmir.t 
is  a  problem  tliat  is  always  a  puzzling  one  for  the  com- 
pany that  must  furnish  service  to  the  small  community 
Except  by  care  in  selection  of  capacity  the  cost  of  trans- 
formers, switches,  lightning  arresters  and  other  electrical 
equipment  v.aries  within  very  narrow  limits  and  the  prob'cm 
becomes  one  of  eliminating  unnecessary  items  of  equipment 
and  utmost  simpliflcation  of  arrangement.  These  illustra- 
tions show  how  the  Middle  West  Utilities  Comp:iny  has 
met  the  problem.  A  is  a  9U0-kw.,  33-kv.  outdoor  substation 
at  Hoosick  Falls,  N.  Y.,  reduced  to  the  simplest  form.  B  is 
an  Inexpensive  steel  structure  on  the  property  of  the  Inter- 
state Public  Service  Company  at  Edenliurg.  Ind.  C  i-s-  •  a 
splendid  example  of  simple  wood  structure  construction  used 
on  the  900-kw.,  33-kv.  transmission  line  connecting  the 
Henryetta  and  Okmulgee  plants  at  Oklahoma. 
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August  Output  Reflects  Slight  Increase 
in  Industrial  Activity 
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CENTRAL  STATION  OUTPUT  AND  GROSS  REVENUE  INCREASE  DURING  AUGUST 


Ri 


^EPORTS  received  by  the  Electrical  World 
for  the  month  of  August  from  central  gene- 
rating and  distributing  companies  represent- 
■  ing  78  per  cent  of  the  total  installed  gene- 
rator rating  reflect  a  .slight  revival  of  activity  in  the 
industrial  centers  of  the  country.  A  comparison  with 
the  output  reported  in  July  indicates  that  for  the  coun- 
try as  a  whole  the  electrical  output  increased  by  4.1  per 
cent  during  August.  A  certain  increase  in  output  for 
August  over  July  was  to  be  expected  by  reason  of  the 
sea.sonal  increase  in  the  lighting  load.  A  careful  study 
of  the  figures  from  the  ten  largest  industrial  cities  of 
the  nation,  however,  indicates  that  the  increase  in  out- 
put over  that  reported  for  July  was  several  per  cent 
greater  than  the  4.1  per  cent  increase  reported  by  the 
country  as  a  whole.  Two  of  the  intensely  industrial 
cities  reported  an  increase  of  over  10  per  cent  in  output, 
and  the  consumption  in  several  other  cities  of  this  class 
ranged  between  6  and  7  per  cent  above  July.  American 
industry  is  now  relying  on  electrical  energy  to  such  an 
extent  that  the  least  depression  or  increase  in  activity 
in  any  primary  industry  in  any  section  of  the  country  is 
at  once  reflected  in  the  operations  of  the  central  gener- 
ating plant  furnishing  electrical  energy  to  that  section. 
From  an  economic  viewpoint  the  August  returns  are 
most  encouraging  to  the  electric  light  and  power  in- 
dustry, especially  when  the  industry  is  compared  with 
other  primary  industries  of  the  country.  The  electric 
light  and  power  industry,  while  selling  6.4  per  cent  less 
electrical  energy  in  August  this  year  than  in  August 
of  1920,  reported  gross  revenue  from  sale  of  energy  3.7 
per  cent  in  excess  of  that  received  in  August  of  last 
year.  In  addition,  the  operating  and  maintenance  ex- 
penses during  August  were  8.5  per  cent  below  those  of 
August  of  1920. 


Expressing  these  figures  in  terms  of  the  operating 
ration,  or  ratio  between  operating  expenses  and  gross 
revenue  from  sale  of  energy,  gives  further  evidence  of 
the  tendency  toward  financial  prosperity  in  the  electric 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE  MONTHS 
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7   1      53  0 

56.5 

23,9 

53 

17,274 

16,727 

3   1      55  4 

56  8 

24  2 

22  9 

54 

18.836 

19,089 

-13      56  2 

62  5 

20  4 

21   6 

45  0 

50  9 

Julv 

54 

18,111 

20,396 

-11   2    56  8 

65  9 

20  6 

20  2 

43  0 

Aug. 

55 

18.607 

20,344 

-8  5    56  2  '  63  8 

22  3 

•ItK^liulos  ostiimtcs  (or  50  companies,  roprownting  119  per  cent  of  the  total 
instnlled  rating  o(  nil  i-ontralBtotions, 

tliichidcs  Bstimntes  (or  47  companies,  representing  10  4  per  cent  ol  the  total 
installed  rating  of  all  central  Btntions. 

tincludes  estimntoa  for  71  companien.  reprcscntmg  18  8  per  cent  of  the 
total  installed  rating  of  all  central  stations. 
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TABLE  II— CENTRAL-STATION  UETII'.N.S  BY  SECTIONS  0^•ER  A  TWELVE-MONTH  PERIOD 


Sept. 
Oct.. 
Nov.. 
Dec. 


Jan. . . 
Feb... 
Mar.. 
ApriL 
May. 
June. . 
July.. 
Aug... 


Sept.  , 
Oct., 
Nov.. 
Dec.. 


Jan. . 
Feb  . 
Mar. . 
April. 
May.. 
June. . 
July.., 
Aug.  . 


194.750  170,593  M    1 

196.310  191.132,    2    7l 

193.2311  183.6241    5   4 

210.494  227.403  -7   4: 


66 


905,872  758,737  19  5 

964.739  841.694' 14  5 

953.436  823.011:15  5 

969,909  917.945,  5  T 


74 


1921 
200.269 
178.694 
205.348 
196.680 
191.141 
192.007 
187.567 
205.351 


1920 

$5,409 
5.675 
5.898 
6.348 

1921 
6,379 
5.925 
5.784 
5.665 
5.362 
5,285 
5.186 
5,297 


1920 

247,800^-19,2  77 
216.8901-17. 6l  77 

230.309i-l0.8l  79 
227.0081-13.3'  79 
219.298-12,8  79 
219.476 
219.144 
224.324 


1919 

$4,296 
4.623 
5.017 
5.744 

1920 
6.170 
5.728 
5.566 
5.554 
5,342 
5,397 
5.114 
5,483 


1921     ,      1920 

1.003.223  1.043.650-3  91  73 

902.0301    970,5391-7  0;  73 

1.029.120  1.1  19.428,    8    1;  73 

963,659  1.052,716-8  4  73 

934.973      989.408     5    5  73 

940  443, 1.003.7271    6  3  73 

934,435  1. 014. 081  -7  91  73 

981,74511,036,035-5  2  73 


1920 
$I8.0( 
19.2011 
20,938 
22,3321 

1921 

22,I80| 

21.492 

21.822 

21.504 

20,795 

20,058 

19.088 

19,550 


1919 
$14,456 
15,722 
17,119 
19,149 


1920 
19,225  15  3 
18,327  17  4 
I8.934il5  3 
18.609115  8 
I7.6I3'18  0 
17.438  15  0 
17.082  II  7 
17,765  ID  0 


South  Central  States     ^  S 


1920 
Thou- 
itands 


1919 
Thou- 
9and.'4 


56 


758.017  15  91 
817,757  9  5 
861.352  10  5 
852.264    5  9 

1920  ! 

956,078-IO.Ui  62 

882,873-10.61  63 

941.893  -5  0  63 

894.028  7  3;  63 

899.657  -8  9'  63 

880  934  -8  5i  63 

883.903-9  3  64 

910.306-7  9  64 


1919 
$10,522 
11.667 
12,561 
13,142 


31  51  54 

23  9  54 

20  8  54 

21  8  54 


1920 
14.436117  3 
14,070  13  6 
I4,l03'l2  4 
13.8221 12  2 
13.5581  9  8 
I3,5I9| 
14,679 
14.500 


I13.649i30  0 

I26.769i24  I 

125.43815  0 
133.419 

1920 
145.336-0  3 
132.537:-0  7 

136.017 
135.421 
138.416 
129.120 
141,509 
156,784 


1920  1919 

Thou-       Thou- 
,'^and'*        sands 


89 


607.816  526.464  15  5 

583.066  522. 136  II  7 

554.920  507.977  9  2 

568.038  517,715'  9  6 

1921  I  1920 

556.561  550.685  1,1 

451.7541  508.961 -11.2 

538.260  561.934-4  2 

555,048  586.894i-5  4 

586.264  642.495'-«  7 

611.128  639.637-4  5 

639.768  678.725-5  » 

641.383,  676.002-5  I 


1919 

$2,386  36  5    79 

2.551  37  3    79 

2.910:32  4    79 

3,II3|I9  8    79 

1920 

3,484|i9  3 

3.329  17  6 

3.2461 1 5  5 

3.3I2|I3  2 

3.1791 10  7 

3,152  12  2 
3.151 
3.523 


1920 

$8,638 
8.532 
8.775 
9,091 

1921 
9.323 
8.237 
8.307 
8.817 
9.362 
9.021 
9.101 
9.463 


1919 

$6,549  32  0 
6.492  31  5 
7.10423  5 
7.432122  5 

1920  I 
7.546:23  t. 
7.179  14  7 
7.222  15  0 
7.767  13  6 
8.240  13  7 
8.439  6  9 
8.733  4  2 
9.248    2  3 


Jan . . . 
Feb.. 
Mar. . 
April. 
May . 
June. , 
July  . , 
.*ug . . 


$1,098 
1.069 
1.576 
1.418 
1.548 
1.737 
1,715 
1,861 


1920 

$1,288 
1.242 
1.651 
1.479 
1.577 
1,862 
2,072 
2,088 


1921 

$6,373: 
6,799; 
7,9691 
7,5901 
6,921 
6.916 
6.259 
6,334' 


1920 

$5,411 
5.937 
7.241 
7.168 
6,660 
6,878 
6.600 
6.573 


1920 

$3,451 
3.445 
4.228 
4.112 
4.292 


5.152-5.9 
5.759-14.7 
5.6211-12.0 


1920 
$905 
1.053 
1.514 

1.403  ..  - 
1.4861  5  2 
1.6781  9,4 
2.028 
1.9981-6  8 


1921 

$2,135 
2.042 
2.866 
2.893 
2.969 
3.5651 
3.339] 
3  6001 


1920     \ 

$2,030:  5  2 
1.963  3  9 
2.614  9  7 
2.479I16  8 
2.7131  9,5 
3.519  1.3 
3.937-15.2 
4  0631-1 1.4 


light  and  power  industry.  During  August  of  the  pres- 
ent year  the  opei-ating  ratio  of  companie.'^  having  steam 
electric  generating  plants  only,  taken  in  the  aggregate, 
was  56.2  per  cent,  as  against  63.8  per  cent  reported  for 
August,  1920.  Companies  having  combined  systems  of 
both  steam  and  hydro  plants  reported  an  operating  ratio 
of  44.5  per  cent  for  August  of  this  year  and  52.3  per 
cent  for  August  of  1920. 

Reports  of  industrial  conditions  during  August  indi- 


cate that  eight  of  the  fourteen  industrial  groups  of  the 
country  showed  increased  activity  during  August. 
These  eight  industrial  groups  include  the  principal  con- 
sumers of  industrial  electrical  energy,  and  the  fact  that 
these  were  the  first  to  show  a  revival  in  operations 
argues  well  for  the  industrial  load  of  the  central  gene- 
rating and  distributing  companies  during  the  fall  and 
winter. 

Slightly   increased   activity   by   the   metal   and  metal 


TABLE  III— AGGREGATE  OPERATING  R\TIO  OF  COMPANIES  REPORTING  DATA  MONTHLY  TO  THE  "ELECTRICAL  WORLD" 


New  England  States 

Atlantic 

States 

North  Central  States 

South  Central  States 

Mountain  and  Pacific 
States 

Type  of  Generating  Plant   and 
Month 

1921 

1920 

Average  for 

1921 

1920 

.\verage  for 
Year 

1921 

1920 

Average  for 
Year 

1921 

1920 

Average  for 
Year 

1921 

1920 

.\verage  for 

1921 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

192i;    1920 

Steam  Plantt: 

54  0 
54.3 
64,0 
59.4 
63  2 
60   1 
60.7 
67.3 

26.5 
30.1 
29.9 
24.6 
26.5 
29  2 
29.2 
31,4 

45.3 
44.3 
49.7 
46.6 
49.2 
58  5 
56  1 
60  6 

60  8 
59  5 

70  0 
63  5 
69.1 

71  2 
77.3 
72.3 

35.2 
46.5 
30  0 
34.7 
25  6 
21   5 
29.6 
36  5 

53  5 

60.0 
53.8 
48  5 
48  5 
56  5 
63  2 
62  7 

54.0 
54  2 
56.7 
57.3 
58  3 

58  7 

59  0 

60  1 

26.5 
26.8 
26.9 
26  5 
26  5 
26  6 
26  6 
26  8 

45  3 
44.7 
47.3 
47   1 
47.6 

49  6 

50  5 

51  9 

60.8 
60,3 
62  5 

62  7 

63  8 

64  9 

66  7 

67  3 

35.2 
35.6 
35  3 
35.2 
34.3 
33  8 
33  9 
33  9 

53  5 
58.8 
56.0 
53  5 
52.3 

53  2 

54  7 

55  8 

53  5 
52  3 
54.5 
50  9 
56  2 
55  8 
57.2 
55  8 

21.2 
20.1 
21.0 
18.2 

15  5 
17  6 
15.9 

16  7 

43  5 
41.8 
39.7 
42  9 
39.8 
42  3 
42  6 
46  5 

50.9 
53.0 
56  7 
54.3 
58.6 
59  5 
62.7 
61   3 

21.2 
20.6 
20  6 
18.8 
17.4 
18  8 
21.1 
20.9 

45.8 
41.9 
47.3 
43.9 
44.2 
45  8 
51   3 
49  0 

53  5 
52.7 
53  3 
52.8 
53  4 

53  8 

54  1 
54  2 

21.2 
20.7 
20,8 
20  2 
19  2 
19  0 
18,6 
18  3 

43,5 
42,6 
42.0 
41.9 
41.4 
41   6 

41  7 

42  3 

50,9 
52.1 

53  7 
53.8 

54  5 

55  3 
56.1 
56.6 

21   2 

20.9 
20  8 
20.3 
19  7 
19  6 
19.8 
19.8 

45.8 
43.8 
45.3 
44.8 
44  7 

44  9 

45  8 

46  2 

61   2 
63.0 
58  4 
54  8 
54  7 
56  6 
56.9 
56  0 

25  0 
24.1 
23.0 
24  8 
21.5 
21    1 
19  4 
20.7 

39.5 
42.4 
41.5 
45.0 
47  0 

50  1 

51  6 
51   2 

61.8 
57.9 
59.7 
61.2 
63.3 
68  3 
70  6 
70.0 

20.8 
20.6 
20  6 
20  8 
20   1 
19  5 
19  7 
21.6 

38.6 
49  8 
46.0 
48  3 
52  8 
62  2 
64  4 
64  5 

61.2 
62.1 
60.8 
59.3 
58  5 
58  3 
58   1 
57.8 

25.0 
24.6 
23  J 
24.2 
22.5 
22  8 
22  3 
22.0 

39.5 
41.9 
41.8 

42  7 

43  7 

45  0 

46  0 
46  6 

61.8 
59.8 

59  8 

60  2 
60.8 

61  8 
63  0 
63.9 

20.8 
20.6 
20  6 
20  7 
20  5 
20  2 
20  2 
20  4 

38  6 
48.2 
47.3 

47  5 

48  8 
51   6 
53  9 
55  5 

53   1 
59   1 

53  3 

54  1 
53  3 

55  3 
55   1 
53  3 

26.4 
28.6 
30  4 
22.4 
27.9 
27.3 
27  3 
33  7 

38  6 
41.7 
38  6 
43  6 
40  7 
45   1 
53  6 
45  3 

53.7 

51  2 
50  9 

52  8 

56  0 
60  0 
62  4 

57  3 

20.1 
21.4 
23  2 
25  0 
21   2 
18  3 
18  3 
23   1 

46.6 
39  6 
39  2 
48.6 
39  6 

44  8 

45  3 
SO  0 

53  1 
56  2 
55  0 

54  7 
54  4 
54  6 
54  7 
54.3 

26.4 
27.4 
28  4 

2o  8 
27   1 
27   1 

27  7i 

28.5 

38.61 
40.51 
40.2 
40  7 

40  6 

41  3 
41    41 

41.9; 

53.7 
52.3 

51  9 

52  1 

53  0 
53  8 
55  3 
55  7 

20.1 
20  5 
21.3 
21.2 
21.2 
20  7 
20  7 
21.0 

46.6 
42.0 
41.2 
42   8 
42  2 
42  7 

42  8 

43  8 

69.0 
60.2 
68  4 
53  7 
55  0 
53  4 
53  3 
51   8 

27  S 

23  9 

24  0 
27  3 

29  8 

30  3 
24  2 
25.1 

35  2 
39.6 

36  4 

37  0 
35  0 

38  8 

35  4 

36  8 

60  S 

i 
69  0    60  5 

60.3    64  3    60  3 

62  SI   65  9    61.2 

53  7'   61   8    58  6 

\Uy 

57  0    59.9    58  3 

56  2    58  6    57  8 

July 

59  3;   57  8    58  0 
59  8    57  0    58.3 

Hlidro  Planit. 

27.3    27.5    27.3 

27  9    26  0:   27  6 

19.0    25  Sl   25.6 

April 

19  2    26  0    24  2 

May                           

22  9    26  6!   24  0 

27  4    27  6    24  2 

July                       

19.9 
24.3 

45  6 

26  3    23  7 

26  2I  23  6 

Combined  SuiUm9of 
SleamandBudro 
Planti: 

35  2    4S.5 

43  8    37  4i   44.7 

Mkich 

39  7    36  9:   43.0 

April 

36  8'   37.0    41. f> 

38  3    36  4    40.3 

44  31   37  0:    41.1 

July 

43   1    36  8;  41   S 

August 

43  Si  36.7'  41. « 

November  5,  1921 
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products  industry  and  also  in  the  leather  industry  of 
New  England,  in  addition  to  an  increased  lighting  load, 
probably  accounts  for  the  increase  of  9.5  per  cent  in 
the  output  of  the  electric  light  and  power  companies  of 
this  section  above  the  July  operations.  A  further  indi- 
cation of  the  increased  industrial  load  in  New  England 
is  the  fact  that  while  the  energy  consumption  during 
July  of  this  year  was  14.4  per  cent  below  that  of  July, 
1920,  in  August  the  output  had  decreased  to  8.5  per 
cent  under  that  of  August  of  last  year. 

The  iron  and  steel  mills  continue  to  operate  at  greatly 
reduced  activity,  though  increased  activity  in  some  cen- 
ters was  reported.  Other  industries  in  the  Middle 
Atlantic  States  increasing  their  consumption  of  elec- 
trical energy  during  August  were  the  textile  and  leather 
industries.  In  the  South  Atlantic  States  the  textile 
mills  continue  to  call  for  more  energy.  The  unprece- 
dented water  shortage  in  this  section  resulted  in  con- 
siderable decrease  in  the  operation  of  hydro-electric 
plants  during  August,  and  several  companies  found  it 
necessan.'  to  start  up  steam  reserve  plants.  In  one 
instance  curtailment  of  electric  power  supply  resulted. 
As  a  result  of  these  conditions  in  the  South  Atlantic 
States,  the  operating  ratio  in  the  Atlantic  Section  as  a 
whole  of  the  companies  having  combined  steam  and 
hydro  systems  increased  from  the  42.6  per  cent  reported 
in  July  to  46.5  per  cent  in  Augu.st.  The  total  output  of 
the  electric  light  and  power  companies  of  the  Atlantic 
States  during  August  was  about  5  per  cent  above  that 
reported  for  July. 

A  slight  improvement  in  iron  and  steel  mill  opera- 
tions and  near-capacity  operation  of  flour  mills  and 
packing  plants,  aided  by  an  increased  lighting  load,  is 
reflected  to  a  degree  in  the  4.5  per  cent  increase  in  the 
kilowatt-hour  output  of  the  North  Central  States. 

In  the  South  Central  States  the  only  increased  indus- 
trial activity  of  any  extent  during  August  was  reported 
by  the  lumber  industry,  other  indu.stries  operating 
about  on  a  level  with  July.  The  net  re- ults  of  these 
slightly  increased  industrial  energj'  requirements,  plus 
an  increa.sed  lighting  load,  were  an  electrical  output  of 
about  4.5  per  cent  above  that  of  July. 

Manufacturing  and  mining  operations  in  the  Moun- 
tain States  showed  but  slight  improvement  during 
August.  Industrial  activity  in  the  Pacific  States  was 
on  a  par  with  that  during  July.  The  irrigation  load 
was,  however,  considerably  decreased  during  August, 
which  probably  off.set  any  increa.sed  lighting  load  in  that 
section.  Taking  the  Mountain  and  Pacific  States  as  a 
whole,  the  operations  of  the  electric  light  and  power 
companies  of  the  section  were  virtually  the  same  as  dur- 
ing July. 


Hydro-Electric  ConimisHioii  of  Ontario 
Reports  Steady  Growth  of  Demand 

THE  thirteenth  annual  report  of  the  Hydro-Electric 
Power  Commission  of  Ontario,  which  covers  the 
.year  ended  Oct.  31,  1920.  says  that  that  year  was  the 
mo.st  succe.ssful  in  the  history  of  the  commission.  A 
curve  showing  the  gradual  though  persistent  increa.se 
in  electricity  u.sed  by  the  districts  supplied  by  the  com- 
mission from  October,  1910,  to  October,  1920,  takes  a 
lorm  which  indicates  remarkably  small  divergencies 
above  or  below  a  .straight  line,  even  the  falling  off  after 
the  armi.stice  being  moderate  and  temiwrary.  In  Sep- 
tember,   1920,   the   demand   reached   200,000   hp. 


Maintenance  of  Trolley-Type 
Mine  Locomotive 

Daily,  Weekly  and  Semi-Annual  Schedule  of  Inspections 

for  Locating  Trouble  on  Motor,   Controller, 

Trolley,  Brakes,  Etc. 

By  Frederick  Krug 

Kl.itriral  Engiiutr  New  York  &  Honduras  Rosario  ilinine  Co 
San  Jiiancita,  Hondura.«,  C.  A. 

THE  severe  service  to  which  electric  mine  loco- 
motives are  constantly  subjected  makes  them  liable 
to  a  great  many  mere  ills  than  arise  with  machinery 
that  remains  stationary.  Considerable  time  and  expense 
can  be  saved  if  the  methods  of  locating  troubles  are 
standardized  and  followed  in  a  systematic  manner.  If. 
in  addition,  the  locomotives  and  the  trolley  wiring  and 
bonding  as  well  receive  thorough  and  regular  inspec- 
tion, the  interruptions  to  service  and  the  maintenance 
cost  will  be  reduced  to  a  minimum.  A  locomotive  that 
is  handled  properly  and  on  which  repairs  are  made 
before  serious  troubles  develop  will  cost  considerably 
less  for  maintenance  than  if  inspections  are  not  made 
at  regular  intervals.  A  schedule  which  is  followed  in 
one  mine  is  given  herewith. 

The  three  principal  troubles  which  locomotives  are 
apt  to  develop  in  service  are  open  circuits,  grounds  and 
short  circuits.  These  manifest  themselves  in  distinct 
ways,  and  a  little  experience  will  soon  enable  one  to 
ascertain  the  trouble  very  quickly.  As  a  general  guide 
in  locating  trouble  the  accompanying  table  will  prove 
of  value. 

If  the  trouble  is  not  immediately  apparent,  it  is  well 
to  make  the  following  tests  in  regular  order,  making 
use  of  a  magneto  or  lamps  in  series  with  two  test 
leads.  If  the  trouble  is  surmised  to  be  an  open  circuit, 
first  make  certain  that  the  motor  brushes  make  good 
contact  on  the  commutator;  also  remove  the  trolley 
from  the  wire  and  globes  from  the  head  lamps.  Test 
between  the  trolley  wheel  and  the  terminal  marked 
•'T,"  or  "trolley,"  in  the  controller.  If  a  circuit  is 
found,  test  between  the  first  and  last  fingers  of  the 
resistance  leads.  If  no  circuit  is  obtained  here,  discon- 
nect the  resistance  leads  from  the  terminals  one  by  one 
and  thus  isolate  the  trouble,  which  will  be  found  to  be 
either  in  the  wiring  or  in  the  resistance.  If  a  circuit 
is  obtained,  the  open  circuit  is  probably  in  one  of  the 
motors  and  can  be  located  by  testing  the  motor  leads. 
If  it  is  apparent  that  the  trouble  is  a  ground,  proceed 
in  a  similar  manner,  testing  from  the  trolley  wheel  to 
the  motors,  first,  however,  disconnecting  all  permanent 
grounds  and  notching  up  the  motor  brushes.  Isolate 
the  ground  by  disconnecting  the  circuit,  section  by  sec- 
tion. Attach  one  lead  of  the  magneto  or  lamps  to 
ground  and   test  each  part  in   turn   with  the  other. 

In  connection  with  the  scheduled  inspections  it  is 
well  to  remember  the  following:  To  insure  the  proper 
connection  of  motors  when  reinstalled  after  overhaul- 
ing, wire  a  fiber  tag  to  each  motor  lead  and  the  corre- 
sponding tag  to  the  lead  connected  with  it.  Mark  these 
according  to  the  wiring  blueprint  for  the  locomotive. 
Adjust  parts  as  follows  with  the  spring  scales:  Pres- 
sure of  controller  fingers,  2i  lb.;  pressure  of  trolley 
pole  or  wire  at  the  average  height,  about  12  lb.  to  15 
lb.;  pressure  of  motor  brushes,  between  3  lb.  and  4  lb. 
In  the  average  mine  sufficient  attention  is  rarely 
given   to  the  trolley  circuit,  connections  and   bonding. 
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The  effect  of  insufliciont  feeder  capacity,  poor  connec- 
tions and  poor  bonding  is  to  cause  an  excessive  loss  in 
voltage,  the  stalling  of  locomotives  with  load  and  the 
burning  out  of  armatures  because  of  this  low  voltage 
and  the  excessive  current  drawn  from  the  line.  So,  in 
a  sense,  attention  to  these  matters  is  really  a  part 
of  proper  locomotive  maintenance.  The  feeder  con- 
nections to  the  trolley  wire  should  be  inspected  occa- 
sionally as  the  repeated  passage  of  the  locomotive  will 
in  time  often  cause  the  connections  to  work  loose. 
In  a  similar  manner  connections  at  sectionalizing 
switches  will  need  attention  now  and  then.  The  prac- 
tice of  hooking  the  feeder  wire  around  the  trolley 
clamps  should  never  be  permitted,  as  it  invariably  works 
loose  and  causes  trouble  because  of  the  high  resistance 
introduced.     Putting  wire  jumpers  around  section  in- 


SYSTEMATIC    MAINTENANCE    KEEPS   THIS   EQUIPMENT 
IN  CONDITION 

sulators    instead    of    using    switches    with    insulated 
handles  is  also  a  very  poor  practice. 

If  the  bonding  of  the  rails  for  the  return  circuit 
was  properly  done  at  the  time  of  installation,  very  little 
trouble  should  be  experienced  from  this  source.  Wher- 
ever possible,  however,  it  is  advisable  to  give  the  rail 
joints  periodic  tests  in  order  to  maintain  them  at  their 
highest  efficiency.  The  fishplate  bolts  should  be  kept 
tight  so  as  to  eliminate  as  much  vibration  of  the  rails 
as  possible.  Gross  bonding  every  250  ft.  or  so  will 
help  maintain  the  continuity  of  the  circuit  in  event  of 

TROUBLES  TO  LOOK  FOR  ON  MINE  LOCOMOTIVES 


2.  Locomotive  operates  on  some  no  ch 

after  first. 

3.  Locomotive  operates  with  motors  in 

parallel,  but  not  in  series. 

4.  Circuit    breaker    opens    on    some 

notch  of  the  controller,  usually 

the  first. 

5.  Locomotive  op-^rates  in  series,  but 

circuit  breaker  opens  with  con- 
troller in  parallel. 

6.  Jerky   rotation    of   armature  and 

bad  sparking. 

7.  Local    heating    of    armature   and 

sparking  and  pitting  of  oue  spot 
of  comniutulor. 


8.     Heating  and  higher  speed  of  i 
ture  and  perhaps  flashing. 


Caupe 
Open  circuit,  usually  in  wiring. 
Ground    connection    disconnected    or 
burnt  off. 

Open  circuit  in  resistance  grids  between 
notcli  it  starts  on  and  last  previous 
notch. 


Ground  on  one  of  the  motors. 

Open  circuit  in  armature. 
Short  circuit  in  armature. 


the  breakage  of  the  bonds  on  one  section  of  rail.  It 
is  also  good  practice  to  bond  to  water  pipes  or  air  lines 
where  they  parallel  the  track  and  then  run  a  lead  from 
these  pipes  to  the  power  house.  If  the  voltage  at  the 
locomotive  at  maximum  load  is  much  less  than  80  per 
cent  of  the  voltage  at  the  power  house,  it  is  generally 
advisable  to  install  additional  feeders,  first  making  sure 


LOCOMOTIVE  INSPECTION  AND  MAINTENANCE  SCHEDLO.E 

DAILY 

Trolley  Pole 

See  that  the  trolley-pole  runs  freely  and  that  harp,  wheel  axle, 

.springs,   brushings    and    trolley   pole   cable   are   In    good   condition 

for  the  day's  run.     If  any  part  is  found  defective,  change  for  spare 

trolley  pole  and  leave  in  shop  for  repairs.     Put  a  few  drops  of  oU 

on  the  swivel  base  and  trolley-wheel  axle. 

Controlleb 
Examine  carefully  for  any  loose  parts.  Smooth  down  any 
slightly  burned  Angers  or  contact  segments  and  change  any  that 
are  badly  burned,  making  sure  that  they  make  good  contact  by 
turning  controller  off  and  on  several  times.  Clean  controller  thor- 
oughly and  then  put  a  very  light  coat  of  vaseline  on  the  segments 
and  fingers  and  a  few  drops  of  oil  on  the  shaft  bearings  and  pawU. 

Motors 
Note  condition  of  commutator  and  see  that  brushes  work  freely 
and  make  good  contact. 

Brakes  and  Driving  Boxes 
See  that  the  entire  braking  equipment  is  in  satisfactory  condi- 
tion for  the  day's  run,  making  sure  to  note  whether  brake  shoes 
.Tro  wearing  evenly.  If  not,  adjust.  See  that  the  wool  waste  In 
th(j  driving  boxes  is  touching  the  axle  and  is  well  satur.ited  with 
oil.  Make  sure  that  covers  fit  tightly  to  prevent  the  entrance  of 
foreign  matter. 

WEEKLY 

Gen-eral 

Clean  locomotives  th^jroughly  and  blow  out  with  compressed  air. 

liepeat   the   regular  daily   inspection   and   make   any    changes  for 

w  hich    time   could    not   be    found    during   the   week.      In    addition, 

xamine  the  following: 

Circuit  Breaker 
Clean  contacts  and  put  a  few  drops  of  oil  on  all  working  parts. 

Wiring 
See  that  all  connections  are  tight  and  that  the  cable  Is  in  good 
condition.  Replace  marker  tags  before  they  become  unrecogniz- 
able, so  as  to  lieep  the  machine  in  readiness  for  disconnection 
and  reconnection  of  the  wiring  at  short  notice.  See  that  all  Joints 
are  well  taped  and  give  the  cable  an  occasional  coat  of  black 
insulating  varnish. 

Resistance  Grids 
.\fter   thoroughly    cleaning   and   blowing   out,    examine    for  «iny 
tendency  to  buckle  and  replace  any  that  are  likely  to  cause  short 
circuits.     Make  sure  all  parts  are  tight. 

Brasses 
Examine  Journal  brasses  In  the  driving  boxes  and  replace  those 
worn  too  thin.     Repack  any  boxes  in  which  the  waste  has  become 
dirty. 

Bearings 
Note  the  condition  of  the  armature  and  axle  bearings  and  see 
that   the   housing   contains   sufficient   oil  to  keep   the  wool   waste 
well  saturated.     Every  two  weeks  put  a  small  amount  of  greas* 
on  the  ball  bearings  of  the  motors  that  are  thus  equipped. 

Gears  and  Pinions 

E.vamine  carefully  to  see  that  pinions  are  tight  and  not  badlj 
worn.     See  that  the  gear  case  fits  snugly  and  prevents  the  entranc*. 
of  foreign  matter.     Grease  the  gear  wheel. 
Brake  Shoe 

Replace  biake  shoes  when  worn  too  thin. 
Motors 

Remove  tap  from  bottom  of  motor  frame  to  draw  oft  any  oil 
that  may  have  collected.  Remove  top  cover  and  clean  brush 
holders  and  windings  with  a  cloth.  Blow  out  thoroughly  and 
replace.  If  commutator  is  rough  and  blackened,  clean  with  Na  00 
sandpaper  on  the  end  of  a  block  of  wood.  To  do  this  remove  the 
brushes  of  the  motor  to  be  cleaned  and  run  locomotive  with  the 
controller  in  "parallel"  by  the  oUier  motor. 
SEMI-ANNUAL. 

Remove  motors  from  locomotive  and  disassemble.  Clean  thor- 
oughly and  give  the  field  coils  and  armature  a  coat  of  black  air- 
drying  varnish  if  necessary.  See  that  all  connections  and  wiring 
are  in  good  condition.  Replace  any  worn  parts  of  brake  rlgglne. 
Change  armature  and  axle  bearings  if  found  worn.  Change  wheels 
and  axles  if  necossarv  and  put  washers  on  axles  if  there  Is  play 
between  wheels  and  frames.  Thoroughly  overhaul  controllers  »nd 
put  locomotives  in  first-class  operating  condition. 


Short  citouit  in  field. 


that  the  loss  is  not  due  to  excessive  resistance  in  the 
return  circuit.  The  best  practice  calls  for  an  equal  loss 
of  voltage  in  the  feeder  wire  and  in  the  track  circuit. 
Some  attention  should  also  be  given  to  the  mine  cars 
hauled  by  the  locomotive.  They  should  be  kept  in 
proper    operating   condition    and    well    lubricated. 


November  5.  1921 


ELECTRICAL     WORLD 


927 


Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Kva.  Demand  Found  by  Two  Synchronized 
Demand  Meters 

To  the  Editors  of  the  Electrical  World: 

The  fact  that  the  cost  of  virtually  all  alternating- 
current  equipment  is  based  upon  its  kilovolt-ampere 
capacity,  while  the  energy  produced  or  used  by  the  same 
equipment  is  sold  on  the  basis  of  the  kilowatt,  was 
brought  out  in  an  article  by  H.  W.  Meyer  in  the  Sept.  17 
issue  of  the  Electrical  World,  page  576.  This  situa- 
tion has  been  long  understood  and  studied,  and  many 
attempts  have  been  made  to  correct  the  unfair  condition 
by  basing  charges  upon  the  kilowatts  of  demand  cor- 
rected for  power  factor.  This  method,  too,  has  been 
recognized  as  only  a  partial  solution,  since  there  has 
been  no  way  that  the  actual  kilovolt-ampere  demand 
could  be  satisfactorily  measured. 

To  meet  the  required  conditions  the  Alabama  Power 
Company  has  developed  a  meter  which  is  used  success- 
fully for  determining  kilovolt-amperes  of  demand.  This 
meter  is  really  a  combination  of  two  watt-hour-demand 
meters  in  one  case,  controlled  by  one  clock,  which 
insures  synchronous  operation  of  both  charts.  These 
meters  are  standard  meters  which  are  used  extensively 
to  measure  integrated  kilowatt  demands.  One  meter  is 
so  connected  to  the  instrument  transformers  as  to 
record  kilowatts  and  the  other  so  connected  as  to  record 
the  reactive  kilovolt-amperes.  Thus  the  two  components 
which  together  compose  the  kilovolt-amperes  are 
measured  and  recorded.  The  period  over  which  the 
integration  is  made  is  the  same  as  has  been  used  for  the 
kilowatt  demand — fifteen  minutes. 

With  this  duplex  meter  there  are,  then,  recorded  the 
fifteen-minute  demands  in  kilowatts  and  in  reactive  kilo- 
volt-amperes. It  is,  therefore,  possible  to  determine,  by 
a  formula  readily  understood,  the  fifteen-minute  kilo- 
volt-ampere demands  without  the  aid  of  other  instru- 
ments and  with  a  high  degree  of  accuracy.  It  is  also 
possible  for  a  customer  tc  see  at  all  times  just  how  his 
demand  is  varj'ing  and  whether  it  is  possible  for  him 
to  improve  his  power  factor  and  hence  decrease  his 
demand.  These  two  curves  are  drawn  on  difTerent 
charts,  but  are  constantly  in  view  side  by  side  on  the 
meter  and  must  keep  in  synchronism,  so  that  they  give 
what  now  appears  to  be  the  Vjest  means  available  for 
measuring  a  customer's  kilovolt-ampere  demand  for 
billing  purposes.  They  have  the  further  advantage  that 
the  cost  of  the  duplex  meter  is  less  than  one-half  the 
cost  of  a  graphic  kilovolt-ampere  meter  and  a  graphic 
wattmeter.  Each  unit  of  this  duplex  meter  is  equipped 
with  a  dial  which  records  kilowatt-hours  and  reactive 
kilovolt-ampere-hours  respectively,  so  that  all  the  infor- 
mation required  for  billing  the  customer  and  for  helping 
him  to  improve  his  power  factor  and  reduce  his  demand 
is  obtained  from  this  metering  set.     The  illustration 


shows  the  meter  as  installed  on  the  switchboard  of  a 
large  power  customer  operating  from  the  Alabama 
Power  Company's  circuits. 

It  is  thought  that  this  meter  overcomes  many  objec- 
tions which  can  be  raised  to  other  means  of  measuring 
demand.  Mr.  Meyer's  suggestion  that  it- is  possible  to 
measure  this  demand  by  the  use  of  a  graphic  recording 
voltmeter  and  ammeter  is  unusual.  It  is  unfortunately 
open  to  the  objection  that  the  currents  and  the  voltages 
of  a  three-phase  system  are  seldom,  if  ever,  balanced  in 
commercial  circuits,  and  hence  this  method  is  almost 
certain  to  be  in  error.  In  addition,  it  is  difficult  to  use 
the  charts  from  these  meters,  as  virtually  all  demand 
charges  are  today  based  upon  definite  time  intervals, 
that  is,  are  demands  integrated  over  some  period — as 
thirty  minutes,  fifteen,  five  or  even  one  minute.  Hence, 
to  measure  such  a  demand  from  these  curves  with  any 
reasonable  accuracy,  various  sections  of  both  ammeter 


KVA.  DEMAND  DETE.1MIXED  BY  THE3E  TWO  DE.MAND  .METERS, 
WHICH  ARE  BOTH  OPERATED  BY  ONE  CLOCK 


and  voltmeter  curves  must  be  measured  with  a  plani- 
meter,  which  is,  to  say  the  least,  a  cumbersome  method. 

Fortunately,  a  new  meter  has  recently  been  placed 
upon  the  market  which  measures  the  kilovolt-amperes 
directly,  although  Mr.  IMeyer  says  no  such  instrument 
is  available  This  is  a  graphic  recording  meter  which 
gives  a  curve  similar  to  other  graphic  instruments  made 
by  various  manufacturers. 

To  use  this  meter  for  billing  purposes  for  an  inte- 
grated demand  over  a  definite  period  it  is  still  neces- 
sary to  planimeter  the  curve  or  otherwise  average  it. 
This  is  cumbersome  and  has  the  further  objection  that 
no  indication  is  given  of  the  actual  conditions  in  the 
customers'  circuits.  That  is,  the  measurement  of  the 
kilovolt-amperes  per  se  in  no  way  indicates  to  the  cu.s- 
tomer  whether  his  power  factor  is  good  or  bad.  There- 
fore he  cannot  tell  whether  he  ought  to  be  able  to  reduce 
his  demand  or  not.  Central-station  companies  that  are 
selling  on  a  kilowatt-demand  basis  have  already  found 
that  argument  arises  with  customers  whose  demand 
meters  show  higher  than  they  think  is  correct.  The 
chances  for  discussion  over  a  kilovolt-ampere  demand 
are  much  greater  unless  .some  means  is  provided  to 
prove  conclusively  to  a  customer  that  his  power  factor 
has  also  varied.  To  do  this  it  really  is  necessary  to 
have  a  second  graphic  meter  which  registers  kilowatts. 
Alabama  Power  Company,  S.  A.  Fletcher, 

Birmingham,  Ala.  Superintendent  of  Service. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Double  fuu  wire. 


Expulsion  Fuse  for  110,000- Volt  Tests 

A  SATISFACTORY  fuse  was  desired  in  making 
some  recent  tests  on  lightning  arresters  connected 
to  a  three-phase,  110,000-volt  transmission  line  of  the 
Georgia  Railway  &  Power  Company.  The  expulsion- 
type  fuse  shown  in  the  accompanying  drawing  was 
developed  for  the 
purpose  and  was 
found  to  be  very 
satisfactory.  The 
fuse  was  made  of 
two  pieces  of  1-in. 
fiber  tubing  20-in. 
long  and  shellacked 
inside  and  outside  to 
prevent  weathering. 
The  tubes  were  sup- 
ported on  pi  liar- type 
insulators  48  in. 
apart.  The  free  ends 
of  the  tubes  were 
placed  3  in.  on  each 
side  of  the  center 
line  of  the  insula- 
tors and  12  in.  above 
the  top  of  the  insu- 
lator caps,  as  shown 
in   the   diagram,    so 

that  the  fuse  could  not  blow  straight  across  or  to 
ground.  The  fuse  wire  was  doubled  across  the  open 
space  between  the  tubes  to  force  the  arc  formation  to 
some  point  inside  the  tubes,  which  would  allow  the 
doubled  section  to  drop  clear  of  the  arc  path,  thereb.v 
avoiding  a  heav.y  aix  between  the  tubes. 

The  test  was  made  by  clearing  the  line  of  all  load 
and  connecting  it  to  a  separate  12,000-kw.  unit  at 
Tallulah  Falls,  the  test  being  made  in  Atlanta,  89 
miles  away.     This  placed  about  74,000  volts  across  the 


Detail  of  Tube  Connection 
on  lnsi.i~«-c.    Cap 


"USE  USED  IN  TESTING  LIGHTNING 
ARRESTERS  ON   110-KV.  LINE 


fuse  from  line  to  ground  with  very  little  resistance  in 
series. 

During  the  test  two  fuses  were  blown.  WTien  the 
first  one  blew  no  ground  was  indicated  on  the  instru- 
ments at  Tallulah,  but  when  the  second  fuse  blew  a 
ground  showed  up,  caused  by  a  dead  short  circuit  to 
the  ground.  In  both  cases  the  fuse  blew  inside  of 
each  tube  and  the  double  portion  fell  to  the  ground 
without  a  heavy  arc  and  showed  no  signs  of  fusing. 
The  current  was  stopped  so  quickl.v  that  the  circuit 
breaker  at  Tallulah  P'alls  did  not  trip  out. 
Georgia  Railway  &  Power  Co.,         C.  H.  ARMSTRONG, 

Atlanta,  Ga.  Engineer. 

Production  Costs  of  Detroit  Company 
at  Connors  Creek  Station 

PRODUCTION  costs  per  kilowatt-hour  of  output  for 
the  Connors  Creek  station  of  the  Detroit  Edison 
Company  are  .shown  in  the  accompanying  table.  These 
costs  are  compiled  on  the  basis  of  the  twelve-month 
periods  ended  June  and  December  of  the  years  1916 
to  1921  inclusive.  It  must  be  remembered  that  the 
station  has  been  greatly  increased  in  size  since  1916 
and  that  new  equipment  has  been  installed.  About  the 
most  significant  feature  of  the  table  is  the  fact  that 
better  efficiencies  are  being  obtained  during  the  last 
twelve  months  as  a  result  of  getting  the  plant  back  into 
condition,  particulai-ly  the  completion  of  repairs  to  the 
two  turbines  which  had  to  be  taken  out  of  service  in 
July,  1920,  and  the  systematic  overhauling  of  all  equip- 
ment, which  was 'impossible  during  the  war  years  and 
the  boom  years  which  followed.  While  the  efficiency 
for  the  year  1920  was  1.92  lb.  of  coal  i  or  23,300  B.t.u.) 
per  kilowatt-hour,  the  efficiency  of  the  first  seven  months 
of  1921  was  1.05  lb.  of  coal  (or  20,600  B.t.u.)  per 
kilowatt-hour. 

Regarding  the  operating  results  for  the  twelve-month 
period  ended  June  30,   1921.  Alex  Dow,  president  and 


PRODUCTION  EXPENSES  AT  CONNORS  CREEK  POWER  HOUSE  (CENTS  PER  KILOWATT-HOUR  OUTPUTI 


■ For  Twelve-Month   Periods   Ended  • 

June  30,  Dec.  31,  June  30,  Deo.  31,        June  30,  Dec.  31,         June  30,  Dec.  31,  June  30,  Dec.  31,  June  30, 

1916  1916  1917  1917  1918  1918  1919  1919  1920  1920  1921 

Operation: 

Supirintimlcncc 0013  0013  O.OIO  O.Olfl  0.009  0  009  0.010  0  010  0.010  0012  O.OIJ 

WiiKra 0  043  0.042  0  047  0.050  0.055  0.061  0.062  0.060  0.062  0.076  0.07'» 

Fuel 0.158  0.174  0.240  0.325  0.368  0.382  0.394  0  407  0.471  0  652  0.682 

Water 

Lubrieant.s O.OOI  0  OOJ  O.OOi  6.661  6.66i  6.661  0.002  0.002  0.001  0  002  0.002 

Statit)n  .supplies  and  ex- 
pense   0  005  0  006  0.005  0  005  0.006  0  009  0.010  0  007  0  011  0.012  0  010 

Mftintenftnee: 

Station  buildinifs 0.006  0  007  0  011  0  010  0  008  0.007  0  008  0  011  0.010  0  011  0  012 

Steam  eouipment 0.019  0  016  0.019  0.024  0.025  0.023  0  024  0  029  0.036  0.038  0.043 

Electrical  equipment. ..  0.003  0  003  0.001  0.001  0.002  0.001  0  001  0.001  0.001  0.003  0.003 

Total 0.248  0.262  0.334  0.426  0.474  0.493  0511  0  527  0.602  0.804  0.»4» 

Kw.-hr.  output 125,158,800  162.117,600  210.039,700  249,192.200  280.814.700  327,020.500  383,252.000  443.533,500  488,060,600  47«,425.»00  485.I89,500 

Maximum  demand  (thirl  v 

minutes),  kw 35,000  36.000  50,000  58,000  59.000  80.000  82,000  104,000  104.000  100.000  107.500 

Averafte  load,  kw 14,300  18,500  23,900  28,400  32,100  37,300  43.700  50,800  55,600  54,600  55,300 

Loadfactor 0  401  0  514  0  478  0  489  0  544  0  466  0  533  0.488  0.534  0  546  0  515 

Coal  per  kw,-hr„  lb I   44  I   4i  I   52  I   61  I   63  i   63  1   67  1.73  1.83  1.92  l-TJ 

B,t,u.  per  kw,-hr 19,700  I'), 800  20,040  20,470  20,930  20,900  21,200  21.800  22,800  23,300  21,800 
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general  manager  of  the  company,  says :  "I  am  glad  to 
say  that  the  improvement  indicated  continues,  and  that 
unless  there  is  some  unforeseen  mischance,  the  B.t.u. 
figures  for  the  calendar  year  will  be  somewhere  near 
those  of  the  earlier  years  of  the  plant  before  overloads, 
war-time  fuel  and  crippled  turbine  came  into  the  equa- 
tion. The  plant  is  still  without  economizers.  The  tem- 
porary 10,000-kw.  turbine  is  still  in  place  of  one  of 
the  20,000-kw.  machines;  one  20,000-kw.  machine  has 
been  rebuilt,  and  the  second  one  is  in  the  shop,  while 
the  third  is  awaiting  its  turn." 

It  will  be  noted  that  for  almost  every  item  the  costs 
in  the  year  ended  June,  1921,  were  considerably  greater 
than  for  the  preceding  year.  Coal  was  the  chief  item 
which  was  responsible  for  the  40  per  cent  increase  in 
production  costs  comparing  figures  for  the  twelve-month 
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OPERATI.NG   CONDITIO.NS   AT   DETROIT    COMPANY    ARK    IMPROVING 

periods  ended  June,  1920  and  1921.  The  unit  cost  for 
coal  was  45  per  cent  higher  in  the  year  ended  June, 
1921,  than  in  the  previous  year  and  300  per  cent 
higher  than  in  1916.  In  the  year  ended  June,  1921, 
coal  alone  cost  nearly  two  and  three-quarters  times  the 
entire  cost  of  generation  in  1916.  As  may  be  noticed 
from  the  curves,  the  coal  cost  per  kilowatt-hour  and 
also  the  labor  cost  have  reached  their  peaks  and  are 
now  on  the  downward  slope.  In  the  former  case  this 
is,  of  course,  partly  due  to  increased  efficiency. 


Feeder  Voltage  Regulators  to  Reduce 
Cost  of  Line  Construction 

THE  choice  between  voltage  regulators  to  compen- 
sate for  the  voltage  drop  in  a  feeder  and  an  in- 
crease in  the  section  of  the  line  copper  to  decrease  the 
drop  depends  on  the  relation  between  the  cost  of  the 
regulator  plus  the  cost  of  the  losses  in  the  regulator 
and  in  the  line,  on  the  one  hand,  and  the  cost  of  addi- 
tional line  copper  (sufficient  to  decrease  the  line  drop 
to  an  allowable  amount)  plus  the  line  loss,  on  the  other. 

A.ssuming,  as  an  arbitrary  illustration,  a  100-amp., 
2,300-volt,  single-phase  lighting  feeder  one  mile  long, 
and  comparing  the  use  of  a  line  of  one  No.  30  wire 
and  one  of  No.  4  wire,  and  further  assuming  the 
difference  in  the  cost  of  the  line  construction  to  corre- 
spond to  the  difference  in  the  cost  of  the  copper  at 
$0.30  per  pound  (this  cost  including  the  increase  in  the 
line  cost  as  a  whole),  then,  on  the  basis  of  power  cost 
of  1  cent  per  kilowatt-hour  and  with  the  load  factor 
a.ssumed,  the  comparison  shown  in  table  above  applies. 

The  saving  of  $327  in  investment  does  not  justify 
the  annual  loss  of  $259.70,  and  therefore,  a  regulator 
iv  not  desirable. 


FEEDER  COST  WITH  AND  WITHOUT  REGUL.\TOR 

Sizeof  mre One  Xo.  3  0  One  No.  4 

IB  drop,  in  per  cent 2  84  11.4 

Loss  in  line  in  kilowatt-hours  per  year: 

Two  hours  per  day  at  full  load 4.760  19.150 

Two  hours  per  day  at  three-quarters  load 2.670  10.200 

,     Two  hours  per  day  at  half  load 1.190  4.780 

Two  hours  per  day  at  quarter  load 300  1.190 

Total 8,920  35,320 

Feeder  regulator  recommended,  per  cent 7.5 

Kilowatt  rating 17.25 

Kilowatt-hours  per  year  loss  in  regulator: 

Two  hours  per  day  at  full  load 570 

Two  hours  per  day  at  three-quarters  load 325 

Two  hours  per  day  at  half  load 280 

Two  hours  per  day  at  quarter  load •  ?  n 

Sixteen  hours  per  day  at  no  load  loss 1,460 

Total 2,840 

Cost  of  line  at  $0.30  per  pound $1.630  00  $403  00 

Cost  of  regulator 900  00 

Totalcost $1.630  00  1.303  00 

Sa\'ing  in  investment 327 .  00 

Total  losses,  in  kw.-hr 8.920  38,160 

Cost,  at  1  cent  per.kw.-hr $89  20  $381   60 

1 0  per  cent  on  investment 163.00  130.30 

Total  cost  per  year $252.20  $511   90 

Excess  operating  cost  of  Xo.  4  line  per  year $259. 70 

Now,  assuming  for  the  same  load  a  line  two  miles 
long  and  having  the  same  voltage  drop,  this  will  require 
doubling  the  section  of  the  line  without  making  any 
change  in  the  regulator.    The  costs  then  will  be: 

TwoXo.  3  0    Two  No.  4 

Cost  of  Une,  at  $0.30 $6,520  00       $1,612  00 

Cost  of  regulator ^0"  P" 

Total  cost $6,520  00        $2,512  00 

Sa\-irig  in  investment 4.008  00 

Totallosses,  in  kw.-hr 8,920  38.160 

Cost  at  I  cent  per  kw.-hr $89  20  »'*'*" 

1 0  per  cent  on  investment 632.0  251.20 

Total  cost  per  year $741   20  «"  5° 

Excess  operating  cost  of  two  Xo.  3,  0  wires 108.  40 

By  using  a  regulator  the  saving  in  the  investment  is 
very  appreciable,  being  $4,008,  and  the  total  saving  per 
year  in  favor  of  the  "two  No.  4"  regulated  line  is  $108.40. 
From  this  analysis  it  would  seem  that  in  this  case  the 
cost  of  line  construction  can  be  very  appreciably  de- 
creased by  using  a  regulator. 

The  use  of  regulators  to  reduce  line  construction  cost 
is  not,  however,  the  only  consideration,  for  by  their  use 
any  variations  in  bus  voltage  can  be  compensated  for  and 
a  uniform  voltage  maintained  at  the  center  of  distribu- 
tion of  each  feeder,  thereby  increasing  the  sale  of 
power  and  giving  more  satisfactory  service  to  custom- 
ers. The  use  of  various  sizes  of  line  copper  so  that 
each  feeder  will  most  economically  satisfy  the  condi- 
tions of  service  may  be  objectionable  from  a  standard- 
ization viewTJoint,  especially  in  congested  districts  where 
the  feeders  are  short  or  where  underground  feeders  are 
used.  It  would,  however,  seem  that  for  overhead  lines, 
and  especially  for  suburban  lines  of  some  length,  econ- 
omy could  be  obtained  by  the  use  of  smaller  line  copper, 
or  copper-sheathed  wire,  and  feeder  regulators. 
General  Electric  Company,  E.  F,  Gehrkens. 

Pittsfield,  Mass. 

Glass  WindoHs  in  Cell  Doors 

THE  u.se  of  glass  windows  about  8  in.  high  and  14 
in.  wide  placed  at  the  level  of  the  eye  in  oil-switch 
cell  doors  has  been  found  advisable  by  the  Pacific  Gas 
&  Electric  Company,  as  they  permit  easy  inspection  of 
the  interiors  of  the  cells  without  removing  the  doors. 
Field   Editor  Electrical  World. 
San  Francisco,  Cal. 
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Accurate  Cost  Records  Prove  Superiority 
of  Electric  Vehicles 

A  LTHOUGH  electric  trucks  are  fast  growing  in  popu- 
jL\  larity,  the  main  reason  that  they  have  not  been 
adopted  more  widely  for  delivery  purposes  is  that  ac- 
curate economic  comparisons  have  not  been  made  be- 
tween them  and  other  kinds  of  delivery  equipment.  If  a 
form  like  the  one  shown  in  the  accompanying  illustration 
were  used,  it  would  be  found  in  a  great  number  of  cases 
that  the  electric  truck  far  excels  either  gasoline  motor 
or  horse-drawn  vehicles  in  economy.     This  form   con- 


tains parallel  columns  for  all  three  types  of  vehicles. 
In  each  column  may  be  itemized  both  investment  cost 
and  operating  cost.  The  investment  cost  includes  that 
for  the  truck  or  wagon,  the  cost  of  buildings,  land  and 
equipment.  The  cost  of  operation  includes  respectively 
the  feed  or  rental  and  the  fuel  or  rental  for  the  horse- 
drawn  and  gasoline  trucks,  as  well  as  the  energy  cost 
for  the  electric  truck.  In  the  same  class  are  the  costs 
for  lubrication,  cleaning,  etc.  Repairs  and  upkeep  ex- 
penses come  next,  and  then  come  interest  on  investment, 
depreciation,  insurance,  taxes,  license  and  miscellaneous 
charges,  including  salaries.  The  total  is  then  reduced 
to  a  ten-year  basis  for  comparison. 

One  item  which  shows  a  large  difference  is  that  of 
depreciation.  For  horses,  this  is  figured  at  20  per  cent, 
allowing  an  average  life  of  five  years,  although  in  New 
York  City  the  average  life  is  only  four  years.  Deprecia- 
tion of  gasoline  trucks  is  figured  as  20  per  cent  to  33i 
per  cent.  This  is  on  the  basis  that  the  average  life  of 
gasoline  trucks  in  city  delivery  is  less  than  five  years. 
In  fact  the  average  life  of  light-delivery  cars  is  still 
less,  as  in  some  instances  cars  are  "traded  in"  every 
two  years.  The  depreciation  on  the  electric  trucks  is 
given  as  10  per  cent,  although  it  is  probably  safe  to  say 
this  is  not  more  than  7J  per  cent. 

It  may  be  surprising  to  some  users  of  delivery  vehicles 
to  know  that  when  costs  have  been  checked  in  such  a 
manner  as  this  electric  trucks  have  shown  a  saving  of 
some  20  or  35  per  cent  and  more  compared  with  horses 
and  wagons  and  with  gasoline  trucks  on  short-haul  and 
frequent-stop  routes.  In  this  field  the  electric  vehicle 
is  pre-eminent. 

It  is  a  fallacy  to  place  too  great  a  consideration  on  the 
comparison  of  the  first  cost  of  electric  trucks  with  the 
first  cost  of  other  vehicles.  The  saving  in  operating 
expenses  during  a  period  of  ten  years  or  some  such 
period  will  more  than  offset  the  higher  price  of  the 
"electric."  Moreover,  the  first  cost  of  one  electric  truck 
cannot  be  compared  with  the  first  cost  of  one  horse  and 
wagon  or  one  gasoline  truck,  because  the  electric  truck 
will  last  so  much  longer  that  even  the  investment  cost 
when  prorated  per  year  will  be  less  for  the  electric  truck. 
To  convince  the  users  of  trucks  of  the  econom.v  of  elec- 
tric vehicles,  many  of  the  manufacturers  are  willing  to 
make  analyses  of  delivery  cost  at  no  expense  to  the  user. 
The  form  which  is  shown  here  as  a  good  example  has 
been  prepared  by  the  Ward  Motor  Vehicle  Company. 


ACCURATE  ECONOMIC  COMPARISONS  OF  ELECTRIC  TRUCKS  WITH 
OTHER    VEHICLES    MAY    BE    MADE    ON    THIS    FORM 


Individual  Induction-^Iotor  Power  Factor 
Correction  Urged 

THERE  is  little  difficulty  in  correcting  for  power 
factor  by  the  use  of  the  static  condenser  at  the 
individual  motor,  but  the  use  of  such  equipment  has 
been  retarded  commercially,  said  William  C.  L.  Eglin, 
chief  engineer  Philadelphia  Electric  Company,  in  a 
recent  address  delivered  before  the  New  England  Divi- 
sion of  the  N.  E.  L.  A.  No  real  manufacturing  diffi- 
culty exists  in  making  a  condenser  for  induction-motor 
service  which  can  be  applied  at  each  machine  and  in 
sizes  suitable  for  this  purpose. 

Mr.  Eglin's  company  had  imported  condensers  from 
France  for  test  purposes  at  a  cost  of  about  45  cents 
per  microfarad  of  capacity,  or  $50  to  §55  for  correct- 
ing a  5-hp.  motor.  Through  the  co-operative  work  of 
the  N.  E.  L.  A.  and  the  manufacturers  of  electrical  ma- 
chinery in  this  country  it  is  hoped  that  the  building  of 
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static  condensers  may  be  standardized,  and  that  they 
may  be  produced  in  compact  sections  which  will  permit 
adjustment  to  meet  local  conditions  and  quick  replace- 
ment of  units  in  case  of  trouble.  With  the  load  upon 
modern  central  stations  doubling  even-  five  years,  the 
time  is  at  hand  when  it  will  not  be  possible  to  take  on 
any  more  business  at  poor  power  factors  unless  cor- 
rective devices  ai-e  added.  The  speaker  favored  the 
use  of  individual  condensers  and  pointed  out  that 
through  the  improved  power  factor  and  reduction  or 
elimination  of  penalties  the  consumer  will  save  the  price 
of  the  condenser  in  a  year  or  two.  In  many  cases  the 
rate  offers  the  customer  50  to  100  per  cent  return  on 
the  investment  in  corrective  apparatus. 
Boston,  Mass.        Field  Editor  Electrical  World. 


Brush  Setting  on  Interpole  Machines 

ALTHOUGH  setting  brushes  on  interpole  machines  is 
L  well  understood  and  taken  care  of  in  plants  making 
electrical  machines,  this  work  is  often  done  improperly 
outside  such  plants,  owing  to  lack  of  experience  or 
failure  to  realize  the  importance  of  the  matter  to  good 
operation.  Proper  brush  setting  on  all  interpole 
machines  is  far  more  important  than  on  machines  with- 
out interpoles  for  the  reason  that  such  machines  are 
more  sensitive  to  any  brush  shift.  After  the  brushes 
are  once  properly  set  they  should  require  no  shifting  for 
any  variation  in  load  or  direction  of  rotation. 

For  proper  setting  the  brush-holder  studs  must  all 
be  parallel  with  the  shaft  of  the  machine  or  commutator 
bars  and  equally  spaced  around  the  commutator.  This  is 
generally  checked  by  the  use  of  a  strip  of  strong  ribbon 
paper,  about  1  in.  wide,  which  is  first  passed  around  the 
commutator  and  marked  to  get  the  circumference,  after 
which  it  is  divided  into  the  same  number  of  parts  as 
there  are  brush  studs  on  the  machine.  It  is  then  placed 
around  the  commutator  again,  starting  with  one  set  <<i 
brushes  on  one  mark  of  the  paper  and  seeing  that  all 
the  other  sets  of  brushes  are  in  the  same  relative  po.^;!- 
tion  to  the  markings  on  the  paper  as  the  first  set  art. 
The  brushes  should  then  be  carefully  seated  with  fairly 
fine  sandpaper  so  as  to  bring  the  entire  wearing  surface 
of  every  brush  in  contact  with  the  commutator.  For 
machines  without  interpoles  the  brushes  are  simply 
shifted  over  the  bars  that  are  connected  to  the  con- 
ductors, which  are  midway  between  the  poles  of  the 
machine  before  starting  up  and  later  adjusted  for  the 
best  position  under  running  operation.  The  rocker  arm 
or  brush  holder  is  generally  marked  approximately  by 
a  pointer  or  by  a  red-paint  mark.  On  interpole  machines 
the  rocker  arm  is  marked  generally  with  a  cold  chisel. 
giving  a  definite  position,  which  is  carefully  determined 
by  tests.  There  are  several  methods  of  finding  the  neu- 
tral, the  best  no  doubt  for  a  motor  being  that  of  revers- 
ing the  machine.  In  this  method  the  motor  is  reversed 
back  and  forth  and  the  brushes  are  shifted  until  vir- 
tually the  same  current,  voltage  and  r.p.m.  readings  are 
obtained  in  either  direction  at  no  load  and  at  full  load. 
On  generators  that  are  to  run  in  one  direction  only 
the  "fiber-brush"  method  is  very  good.  In  this  case  one 
of  the  bru.shes  is  replaced  by  one  made  of  fiber  or  wood 
like  that  shown  in  the  accompanying  drawing,  having 
two  small  holes  drilled  parallel  with  the  brush  through 
which  two  small  carbon  pencils  can  be  inserted.  The 
holes  must  be  so  drilled  that  one  pencil  slightly  leads  the 
other  as  they  are  pressed  against  the  commutator.    Volt- 


meter  brv^^ 


age  readings  are  then  taken  between  the  pencils  while 
the  machine  is  running.  The  brushes  are  shifted  until 
the  meter  shows  the  least  deflection  under  no  load  and 
at  full  load.  The  voltmeter  reading  simply  shows  the 
difference  of  voltage  between  the  heel  and  the  toe  of 
the  brush,  and  this  should  be  lowest  in  a  certain  brush 
position  for  both  no  load  and  full  load.  If  not  found  so, 
it  would  indicate  that 
the  interpoles  were  not 
of  the  proper  strength 
and  require  adjusting, 
which,  however,  should 
seldom  be  necessary  ex- 
cept at  the  time  the  ma- 
chine is  built. 

A  simpler  and  easier 
method   commonly    used 
for  locating  the  neutral 
is  to  connect  a  millivolt- 
meter  across  brushes  of 
opposite    polarity    while 
the    machine    is    stand- 
ing still  and  note  the  kick  of  .he  voltmeter  needle  while 
throwing  line  voltage  on  and  off  the  shunt  field.    When 
the  kick  is  least  brushes  are  set  in  neutral  position. 
East  Orange,  X.  J.  Philip  G.  Bernholz. 


FIBEK    BRUSH     FOR    USE    IN 

SEFTING    BRUSHES    ON 

NEUTRAL  POSITION 


Secure  Dead-Ending  for  Heavy  Cables  at 
Building  Entrance 

Ax  EXA:\IPLE  of  a  very  strong  method  of  dead- 
.  ending  heavy  cables  at  their  entrance  to  a  building 
is  given  in  the  accompanying  illustrations.  The  cables 
are  spliced  to  small  suspension  insulators  which  are 
bolted  to  4-in.  angle-iron  pieces  held  against  the  brick 
wall  by  means  of  long  bolts  which  pass   through  the 


STRONG    DEAD-E.ND    SUPPORT    FOR     HEAVY    CABLES 

walls  and  through  corresponding  angle-iron  pieces  on 
the  other  side  of  the  wall.  The  cables  are  run  through 
the  wall  in  porcelain  tubes. 

This  substantial  method  of  supporting  the  cables 
keeps  them  in  place  without  any  swinging  and  allows 
a  very  comi>act  arrangement. 

Field  Editor  Electrical  World. 

New  York,  N.  Y. 
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Troubh'sonie  Switchboard  Gives  Perfect 
Service  After  Remodeling 

AN  EXAMPLE  of  the  bad  and  the  good  in  switch- 
board wiring  is  shown  in  the  accompanying  illus- 
trations of  the  440-volt  board  which  was  remodeled  in 
a  Southern  plant.  Although  this  board  had  been 
installed  less  than  four  years,  it  had  become  the  seat 
of  repeated  and  expensive  troubles  by  reason  of  short 
circuits  and  burn-outs  due  to  confused  wiring,  small 
clearances  and  open  fuses.  It  cost  the  owner  about 
$1,000   to   rebuild  this  board,   as  shown  at   the   right. 
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POORLY   DESIGNED   SWITCHBOARD   AND   HOW   IT  WAS   REMODELED 

about  four  years  ago.  The  expense  has  proved  well 
worth  while  as  there  has  been  no  trouble  on  the  board 
since  that  time. 

In  making  the  change  the  switchboard  itself  was  first 
moved  further  from  the  wall,  clearances  between  con- 
ductors were  increased,  every  superfluous  wire  was 
eliminated,  and  inclosed  fuses  were  substituted  for  the 
open  fuses.  Small  control  wiring  was  run  neatly  along 
the  surface  of  the  board,  to  which  it  was  fastened  by 
cleats.  The  potential  transformers  were  removed  from 
their  position  against  the  top  of  the  board  and  were 
hung  from  iron  straps  supported  by  the  new  pipes 
which  were  run  from  the  wall  to  the  board.  Instead 
of  a  mass  of  open  wires  along  the  top  of  the  board,  the 
circuits  from  these  potential  transformers  were  run  in 
conduit  at  one  side  of  the  transformers.  The  buses 
were  originally  supported  on  long  studs  which  passed 
through  the  board,  and  they  were  placed  too  close  to- 
gether. For  the  new  bus  supports  iron-pipe  upright 
pieces  and  cro.ss-pieces  were  fastened  securely  to  the 
floor  and  the  switchboard.  On  these  pieces  were 
clamped  busbar  insulators  with  a  sufficient  space 
between. 

For  the  leads  from  the  buses  to  the  posts  of  the 
switches  copper  straps  were  employed  in  place  of  the 
more  flexible  insulated  wire  which  was  originally  in- 
stalled. 

The  fuses  were  mounted  on  slate  panels,  which  were 
attached  to  the  upright  pipes  back  of  the  boards.  The 
leads  from  below  were  brought  up  through  the  floor  in 
conduit  which  extended  as  high  as  possible.  Where  it 
was  necessary  to  run  them  open  behind  the  board,  they 
wei"e  run  in  straight  lines  and  supported  at  intervals 


with  porcelain  cleats.  Wherever  it  was  possible,  wires 
running  parallel  and  close  to  each  other  were  wrapped 
with  cord  and  taped  on  the  outside,  thus  making  a  neat 
and  safe  job. 

This  change-over  was  accomplished  without  inter- 
rupting the  daily  service  of  the  plant  by  Huntington 
&  Guerry,  Inc.,  Greenville,  S.  C. 

Field  Editor  Electrical  World. 

New  York,  N.  Y. 


Adapting  Standard  Motors  for  Operation 
When  Tipped  20  Deg. 

IN  A  RECENT  installation  of  motors  it  was  found 
that  it  would  be  very  desirable  to  operate  them  when 
tipped  at  an  angle  of  about  20  deg.  from  the  horizontal. 
As  the  motors  had  the  standard  ring-oiling  bearings, 
it  was  impracticable  to  operate  them  as  they  were,  be- 
cause the  rings  would  not  rotate,  the  oil  would  leak  out 
and  there  was  no  provision  for  taking  the  end  thrust 
now  to  be  put  on  the  bearings.  Exchanging  the  motors 
for  such  as  were  designed  for  this  sort  of  service  was 
found  to  be  extremely  costly  in  time  as  well  as  money, 
so  that  some  other  expedient  had  to  be  found. 

As  shown  in  the  accompanying  sketch,  the  motor 
shafts  had  a  light  shoulder  where  they  entered  the  bear- 
ings. For  this  reason  a  ball  thrust  bearing  could  be 
held  up  against  this  shoulder  by  means  of  a  cast-stee! 
hdusing.  This  simple  housing,  its  bearing  and  the  clamp 
for  attaching  to  the  motor  frame  were  so  designed  as  to 
require  no  machine  work  on  the  motors  but  just  bolting 
on  through  bolt  holes  already  in  place.  Spring  com- 
pression grease  cups  were  provided  to  keep  the  housing 
full,  thus  preventing  the  entrance  of  dust.  When  made 
up  this  appliance  was  so  small  that  it  was  entirely  hid- 
den behind  the  motor  pinion. 

The  ring  oilers  with  their  sleeves  were  removed  from 


HOUSING    KOR    BALI.    BEARING    BOLTED   TO    Mt>T(iR    KOR 
WHEN   TIl'l'ED  FROM    LEVEL  POSITI()N 

the  bearings  and  new  liners  put  in  their  stead.  These 
had  larger,  wider  openings  for  allowing  the  waste  with 
which  the  bearings  were  now  packed  to  come  into  contact 
with  the  shafts.  These  motors  now  operate  with  entire 
satisfaction  under  the  new  conditions. 

Chicago,  111.  Thom.\s  Naf. 


Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


Some  Utility  Duties  and  Opportunities 

A  Suggestion  from  a  Recent  Address 
by  William  C.  Lounsbun,-,  President  of 
the  Great  Lakes  Section,  N.  E.  L.  A. 

IN  THE  great  advertising  campaign  for  popular  good 
will  toward  central-station  companies  which  the  lead- 
ing manufacturers  have  been  carrj'ing  on  we  find  an 
excellent  example  of  co-operation.  "Co-operate  with 
Your  Public  Utilitj- — 
Help  It  to  Help  You." 
is  a  typical  heading  to 
much  valuable  adver- 
tising our  industrj'  has 
received  from  the 
manufacturers.  It  is 
a  straightforward  at- 
tempt on  their  part  to 
help  us.  Have  we  as 
local  central  stations 
done  as  much  for  the 
small  contractor  as 
the  manufacturer  and 
large  contractor  have 
done  for  us?  The  man 
who  is  selling  washing 
machines,  vacuum 
cleaners,  motors  and 
the  like  is  just  as  surely  working  for  our  business 
as  he  is  for  his  own,  for  every  appliance  sold  adds  poten- 
tially just  so  much  to  the  central-station  output. 

A  very  determined  effort  is  now  being  made  to 
present  public  utility  problems  fairly,  frankly  and 
honestly  before  the  people.  We  are  very  actively 
engaged  in  this  work.  In  the  program  of  information 
for  the  public,  however,  it  has  become  very  clear  to  its 
leaders  that  the  utility  managers  themselves  need  quite 
a.-  much  education  as  does  the  public.  That  the 
manager  is  learning  his  lesson  is  shown  in  many  ways 
and  places  by  the  changed  attitude  of  the  utility  official 
toward  the  public.  He  is  becoming  convinced  that  his  is 
indeed  a  public  business  and  that  it  is  the  public  which 
he  must  serve. 

But  when  we  talk  about  the  education  of  the  public  do 
wi-  really  have  a  true  conception  of  those  who  compose 
the  public?  Are  we  not  too  prone  to  think  that  the 
verj-  few  men  and  women  with  whom  we  personally 
come  in  contact  and  whose  views  we  hear  constitute  the 
public?  This  is  quite  as  foolish  as  thinking  that  the 
few  hundred  or  thousand  words  which  constitute  our 
votabulary  and  which  we  have  at  our  command  make 
up  the  dictionary.  None  of  us  gets  close  enough  to  the 
mass.  We  are  too  much  influenced  by  the  few  individ- 
uals with  whom  we  are  in  personal  contact. 

I  conceive  of  the  public  as  a  great  complex  organism 
always  changing,  swaying,  yet  strangely  enough  acting 
a-x  a  highly  intelligent  unit  according  to  the  knowledge 


which  it  has  or  believes  it  has  at  the  moment.  Are  we 
too  frequently  misled  by  those  who  profess  to  speak  for 
the  public?  The  public  utility  is  comparatively  new. 
The  public  senses  a  potential  danger  in  such  an  organiza- 
tion. We  have  allowed  the  irresponsible  politician  to 
play  upon  this  intangible  fear  of  the  utility.  Let  us 
inform  and  educate  the  public,  but  let  us  make  sure  that 
we  are  honest  about  it  and  attempt  to  reach  all  of 
the  people  and  not  only  those  who  may  be  interested  in 
our  securities  or  just  those  who  are  reading  our  leading 
magazines. 

After  all,  the  place  to  reach  ultimately  the  great  mass 
of  people  is  through  the  public  school.  Here  we  find 
together  children  from  families  representing  every 
shade  of  political  opinion  and  religious  belief.  Could 
not  the  central-station  company  arrange  to  have  the 
children  in  the  schools  become  moi-e  familiar  with  our 
business  through  their  courses  of  study?  I  feel  very 
certain  that  it  would  be  a  good  thing  for  the  children  if 
simple  electrical  problems  were  taught  them  and  they 
learned  the  nature  of  our  business  and  those  truths 
which  we  are  now  trying  to  get  to  the  readers  of  the 
national  magazines. 


Interesting  the  Employees  as  the  Front 
Rank  of  the  People 

ONE  of  the  secrets  of  the  success  which  has  been 
attained  in  the  selling  of  securities  to  customers  of 
the  Central  Maine  Power  Company  has  been  the  fact 
that  the  company  has  kept  continually  "selling"  itself 
to  its  own  employees.  An  interesting  illustratiom  is 
seen  in  recent  issues  of  the  company's  weekly  house 
organ,  the  Exciter,  in  which  the  course  of  the  construc- 
tion of  a  new  dam  and  hydro-electric  plant  at  Skowhe- 
gan  has  been  pictured,  and  described.  The  building  of 
this  new  capacity  has  supplied  a  running  human-interest 
story  that  has  steadily  engaged  the  attention  of  the  en- 
tire personnel  of  the  company,  although  many  are  not 
directly  affected  in  any  way  and  may  never  see  the  dam 
it.self.  " 

The  body  of  employees,  however,  is  after  all  the  first 
rank  of  the  people  and  the  contact  point  with  the  com- 
munity. Their  interest  is  translated  into  public  interest 
by  telling  them  this  story  of  the  progress  of  the  work 
and  the  engineering  problems  involved. 

Employees  have  thus  been  able  to  talk  intelligently 
about  what  the  company  is  doing  to  improve  and  extend 
its  .service,  and  their  enthusiasm  is  pa.ssed  along.  The 
Central  Maine  Power  Company  financed  the  Skowhegan 
dam  chiefly  through  the  sale  by  employees  of  its  pre- 
ferred stock.  By  showing  the  progress  of  the  work 
emploj'ees  have  had  concrete  evidence  of  what  their 
stock  .sales  have  meant  to  the  company  in  making  pos- 
sible a  new  power  plant,  and  their  activity  in  pushing 
more  sales  for  further  construction  has  been  greatly 
stimulated. 
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Arkansas  Newspaper  Cites  Utility's 
Preparedness  in  Strike  Warning 

THIS  editorial  expression  from  the  Helena  (Ark.) 
World  is  an  unusually  interesting  example  of  the 
value  of  newspaper  appreciation.  In  the  course  of  an 
editorial  on  the  railway  strike  under  the  title  "How 
Many  Are  Prepared?"  the  paper  says: 

There  is  one  important  institution  in  Helenr.  which  can 
operate  for  sixty  days  whether  there  is  or  isn't  a  general 
railroad  strike,  and  the  very  existence  of  this  institution 
depends  upon  its  ability  to  get  coal  and  plenty  of  it.  This 
is  the  Helena  Gas  &  Electric  Company,  whose  manager 
told  us  yesterday  that  ample  provision  had  been  made  for 
contingencies.  Weeks  ago  orders  had  been  placed  for  large 
shipments  of  coal.  There  were  already  about  two  average 
trainloads  of  coal  in  the  company  bins.  Now  the  railroad 
strike  can  go  right  ahead  without  interfering  in  the  least 
with  the  city's  gas  and  electric  service. 

We  wonder  how  many  other  business  and  industrial  insti- 
tutions have  read  between  the  lines  and  prepared  for 
eventualities  as  Mr.  Wharton  has  done  for  the  gas  and 
electric  company. 

The  benefits  which  come  of  good  relations  with  the 
press  and  people  bring  help  at  times  most  unexpected. 
In  this  case  J.  S.  M.  Wharton,  general  manager  of  the 
Helena  Gas  &  Electric  Company,  by  his  good  administra- 
tion of  his  company's  affairs  has  won  the  sympathy  and 
understanding  of  the  newspapers,  and  when  the  threat- 
ened railway  strike  became  the  general  topic  of  dis- 
cussion the  editor  gladly  used  the  preparedness  of  the 
utility  as  a  text  for  a  sermon  to  other  local  industries. 


Pueblo  Disaster  Has  Resulted  in  Much 
Electrical  Activity 

ELECTRIC  light  has  played  a  most  conspicuous  part 
in  the  resurrection  of  the  city  of  Pueblo  after  the 
severe  flood  disaster  in  Colorado  a  few  months  ago. 
Large  numbers  of  stores  and  business  buildings  were 
almost  wrecked  in  so  far  as  stock  and  equipment  were 
concerned,  and  the  merchants  faced  the  necessity  of  not 
only  setting  things  to  rights 
but  impressing  upon  the  peo- 
ple that  they  were  ready  for 
business.  Even  before  the 
floodwaters  had  subsided  rep- 


VIEWS  OF  PUEBIX)  STOPE  JUST  AFTER  FLOOD  AND  A  FEW  MONTHS 
LATER  WITH  IMPROVED  ILLUMINATION 

resentatives  of  the  Arkansas  Valley  Railway,  Light  & 
Power  Company  of  Pueblo  visited  the  merchants  whose 
stores  and  electrical  equipment  had  been  damaged,  ready 
to  help  in  every  possible  way.  This  offer  was  gladly 
accepted,  and  as  a  result  of  the  company's  endeavors, 


Pueblo  has  been  reborn  electrically.  The  two  pictures 
here  show  a  men's  furnishing  store  immediately  after 
the  flood  and  its  complete  recovery  a  few  months  later 
equipped  with  the  latest  tj'pe  of  window  lighting. 

"The  merchants  generally,"  says  W.  F.  Raber,  gen- 
eral manager  of  the  company,  "responded  to  our  sugges- 
tions for  better  illumination  and  electric  advertising. 
The  interior,  exterior,  window  and  sign  lighting  is  now 
much  better  than  it  was  previous  to  the  flood.  Deco- 
rative lighting  has  been  greatly  improved  and  by  the 
end  of  this  month  (October)  we  shall  have  reconnected, 
with  an  increase  in  connected  load,  virtually  all  cus- 
tomers that  we  had  prior  to  the  flood." 

In  other  words,  the  central-station  company  in  times 
of  disaster  is  in  a  position  to  render  a  vital  service  in 
helping  its  afflicted  customers  to  get  back  on  their  feet, 
and  in  the  process  it  inevitably  sets  up  a  new  standard 
of  electric  lighting  and  equipment  that  makes  old  instal- 
lations look  poorly  in  comparison.  The  result  is  new 
and  unexpected  opportunity  both  for  the  business  men 
and  for  the  utilty. 


What  Other  Companies  Are  Doing — 

Yonngstown,  Ohio. — The  Pennsylvania-Ohio  Power 
&.  Light  Company  is  offering  its  8  per  cent  preferred 
stock  to  customers  and  reports  that  employees  have  al- 
ready subscribed  for  $196,000  of  the  issue.  G.  T.  Seeley, 
vice-president  and  general  manager,  states  that  the 
proceeds  will  be  used  to  make  e.xtensions  and  improve- 
ments, and  he  is  of  the  opinion  that  there  is  a  suf- 
ficient supply  of  local  money  to  assure  the  placing  of 
the  entire  issue  at  home. 

Missouri. — Central  station  companies  are  verj-  much 
interested  in  a  potential  market  for  rural  electric  service 
in  this  state.  According  to  the  preliminaiy  statement 
of  the  Missouri  Co-operative  Crcp  Reporting  Service  at 
Jefferson  City  20.523  farms  have  a  general  lighting 
system  of  some  sort.  There  is  a  total  of  8,006  isolated 
electric  lighting  plants  installed  on  different  farms,  only 
3,133  farms  obtain  service  from  central  station  com- 
panies and  9,384  farms  are  equipped  with  acetylene 
lighting  plants. 

Montreal,  Que, — The  Electric  Service  Corporation, 
distributer  of  power  in  and  around  Montreal,  is  actively 
engaged  in  popularizing  the  use  cf  electric  appliances. 
The  company  has  inaugurated  a  plan  of  holding  exhibi- 
tions in  different  towns,  one  of  which  was  recently 
staged  at  St.  Tite,  Que.,  which  lasted  a  week.  A  num- 
ber of  irons,  electric  stoves,  washing  machines  and 
other  appliances  were  sold.  It  is  the  intention  of  the 
company  to  have  special  motor  trucks  fcr  the  transpor- 
tation of  this  material  from  town  to  town  and  village  to 
village,  where  exhibitions  will  be  given. 

Elmira,  N.  Y.— For  the  first  six  months  of  1921  the 
electrical  merchandising  sales  of  the  Elmira  Water, 
Light  &  Railroad  Company  totaled  $30,085  and  for  the 
first  six  months  of  1920  they  were  $12,644,  showing  an 
increase  this  year  of  $17,441.  This  increased  business 
is  attributed  by  M.  F.  Houston,  sales  engineer  of  the 
company,  to  an  intensive  sales  effort  on  the  part  of  the 
commercial  department  backed  up  by  an  increased 
amount  o-f  advertising.  During  January  of  this  year 
the  company,  in  co-operation  with  local  contractors,  job- 
bers and  dealers,  conducted  an  electrical  show,  from 
which  good  results  were  obtained  at  the  time  and  the 
beneficial  effect  is  still  felt  in  the  territory. 
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Generators,  Motors  and  Transformers 

Determination  of  the  Coil-End  Reactance  of  Turbo- 
Generators. — R.  POHL. — The  reactance  of  the  stator 
winding  of  a  turbo-generator  is  almost  the  only  factor 
which  determines  the  magnitude  of  the  impulse  ampli- 
tude of  the  short-circuit  current.  The  largest  part  of 
this  reactance  is  found  to  be  in  the  coil  ends,  and  it  is 
difficult,  if  at  all  possible,  to  calculate  it  or  even  to 
measure  it  by  actual  test.  The  author  shows  a  novel 
method  of  attacking  this  problem.  It  is  easily  possible 
to  measure  accurately  the  reactance  voltage  of  the  gen- 
erator when  its  armature  is  removed  and  to  determine 
the  amount  of  increased  teeth  leakage  over  that  of  the 
complete  machine.  Dr.  Pohl  derives  simple  relations 
between  the  teeth  leakage  and  the  corresponding  emfs. 
of  two  pole  generators  without  armatures  and  proves 
the  exactness  of  these  relations  by  a  number  of  actual 
measurements.  He  deducts  further  the  core  reactance 
and  isolates  thereby  the  desired  coil-end  reactance.  If 
this  method  is  canied  out  first  with  all  three  phases, 
then  with  two  and  finally  with  one  phase,  it  is  possible 
to  find  the  mutual  inductance  between  the  coil  ends. — 
Elektrotechnixche  Zeitschrift,  Sept.  22,  1921. 

Generation,  Transmission  and  Distribution 

Swiss  135-Kv.  Outdoor  Sivitching  Station. — At  Gos- 
gen,  Switzerland,  there  is  an  important  point  for  sev- 
eral intersecting  trunk  lines  of  the  135-kv.  and  50-kv. 
lines  of  the  network  of  the  Schweizer  Kraftiibertrag- 
ungs  company.  After  long  deliberation  between  the 
advantages  and  disadvantages  of  an  open-air  as  against 
a  housed-in  switching  station  the  Swiss  authorities 
decided  upon  the  former  and  erected  what  is  believed  to 
be  the  first  Swiss  high-voltage  outdoor  switching  sta- 
tion, built  after  American  models.  It  is  said  that  the 
cost  of  this  station  amounts  to  only  about  4  francs  per 
cubic  meter  as  against  25  francs  to  30  francs  for  an 
indoor  station.  At  the  same  time  an  indoor  station 
would  have  required  20  per  cent  more  floor  space.  Of 
the  total  cost  of  the  station  25  per  cent  was  building 
cost,  whereas  for  an  inclosed  station  the  cost  of  build- 
ing would  have  been  from  50  to  60  per  cent  of  the  total 
ccst.  To  test  the  merits  of  different  makes  of  switches 
three  types  have  been  installed.  General  Electric,  Brown- 
Boveri  and  Sprecher  &  Schuch.  With  the  exception  of 
open  air-core  choke  coils,  no  protective  apparatus  has 
been  installed,  but  great  stress  is  laid  upon  the  inherent 
safety  of  the  design  of  the  apparatus  itself.  Eight- 
unit  chain  insulators  are  used  throughout,  and  1-in. 
(2..5-cm.)  steel  piping  forms  the  busbars. — Bulletin  de 
I'Assoriation  Si'i.fse  den  Elertririens,  September,  1921. 

Tidal  Pnver  and  Lnnfi-Distanee  Transmission. — P.  F. 
Wall. — This  paper  describes  the  use  of  alternating- 
current  generators  driven  directly  from  turbines  oper- 
ated under  a  varying  head  such  as  results  in  a  tidal- 
water  power  system.  The  frequency  of  the  alternating 
current  and  the  length  of  the  transmission  line  are  so 
related  that  as  the  speed  of  the  turbines  increases  the 


frequency  will  increase  correspondingly,  and  at  the 
same  time,  if  the  excitation  is  constant,  the  generated 
voltage  will  increase  correspondingly.  The  system  is 
such  that  with  constant  current  at  the  receiving  end  of 
the  line,  notwithstanding  the  rise  of  generator  voltage 
as  the  speed  rises,  the  voltage  at  the  receiving  end  will 
remain  constant.— London  Electrician,  Sept.  30,  1921. 

Lamps  and  Lighting 

Effect  of  Intensity  and  Composition  of  Light  on  Ocu- 
lar Relations. — 0.  E.  Ferree  and  Gertrude  Rand. — This 
paper  describes  the  effect  of  angle  of  vision,  intensity 
and  composition  of  light  upon  visual  acuity,  speed  of 
discrimination  and  the  power  to  sustain  acuity.    Results 
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of  observers  for  various  visual  angles  are  plotted.  As 
might  be  expected,  the  speed  of  discrimination  increased 
with  increasing  candlepower.  The  functions  most  af- 
fected by  the  change  of  wave  lengths  as  shown  from  the 
accompanying  curve  are,  first,  the  power  to  sustain 
acuity;  next  in  order,  speed  of  discrimination,  and,  last, 
acuity.  So  far  as  has  been  determined,  this  order  of 
ranking  holds  for  whatever  affects  the  powers  of  the  eye. 
From  the  standpoint  of  testing,  therefore,  the  power  to 
sustain  acuity  affords  the  most  sensitive  basis  for  de- 
tecting small  disturbances  in  the  eye.  The  speed  of 
discrimination,  however,  is  a  very  sensitive  test  and 
more  feasible  for  general  laboratory  purposes  than  tests 
on  power  to  sustain. — Paper  presented  before  Illuminat- 
ing Engineering  Society,  Sept.  26,  1921. 

Traction 

Opei-atinfi  Resvlts  on  the  Electrified  Riksgransen 
Road. — E.  Wist. — The  author  reviews  the  results  ob- 
tained during  the  six  years  of  operation  oi  the  250-km. 
Riksgransen  road  in  Sweden  (15,000  volts,  single-phase, 
15  cycles).  There  are  twenty  locomotives  of  the 
"1C4-C1,"  "2B2"  and  "B -f  B"  types  in  use,  and 
twenty-five  new  engines  are  on  order.  During  the  year 
1920  the  average  distance  traveled  by  each  locomotive 
was  33,000  km.  Under  favorable  climatic  conditions 
each  locomotive  covers  520  km.  daily  for  six  consecutive 
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days.  The  commutators  mu.st  be  trued  up  (turned) 
every  50,000  km.  After  every  25,000  km.  the  bearings 
of  the  coupling  rods  must  be  relined  and  motor  and 
jack-shaft  bearings  be  refitted.  After  50,000  km.  all 
bearings  are  relined  and  compressors,  blowers  and  con- 
tactors are  repaired.  After  100,000  km.  the  tires  are 
turned  off.  Each  locomotive  is  inspected  every  week, 
the  task  taking  one  day.  The  great  oa-erhaul  after  each 
100,000  km.  takes  usually  four  weeks.  The  engines  use 
39  kg.  of  lubricant  for  every  1,000  km.  The  output  of 
the  electric  locomotives  proved  to  be  considerably  higher 
than  expected,  and  to  increase  the  output  of  the  road  it 
was  not  necessary  to  build  a  second  track,  as  would 
have  been  the  case  if  steam  traction  had  been  main- 
tained.— Elektrotechnik  und  Ma.schinenbau,  Sept.  25, 
1921. 

Installations,  Systems  and  Appliances 

Portable  Vacuum  Thermopile. — W.  W.  COBLENTZ. — A 
description  is  given  of  a  vacuum  thermopile  container 
rendered  portable  by  attaching  the  calcium  evacuator 
permanently  to  the  receptacle.  Directions  are  given 
for  operating  the  device.  The  paper  also  gives  some 
observations  extending  over  a  period  of  about  seven 
years  on  the  behavior  of  vacuum  thermopiles  in  which 
the  vacuum  is  maintained  by  means  of  calcium.— 
Bureau  of  Standai'ds  Bulletin  No.  J^IS. 

Reversible  Electri/:  Valve  Tube. — H.  Greinacher. — 
For  some  purposes  where  one-way  electric  valve  tubes 
are  used  it  would  be  desirable  to  reverse  their  valve 
action  without  any  change  in  the  electric  connections. 
This  has  been  made  possible  by  a  new  valve  tube  de- 
signed by  the  author  and  manufactui'ed  by  E.  Gundelach. 
The  tube  consists  of  a  spherical  glass  bulb  with  two 
cylindrical  ends,  containing  each  a  short  leading-in  wire. 
Between  the  two  cylindrical  ends  an  aluminum  tube, 
insulated  fi-om  the  two  electrodes,  is  stretched.  Within 
this  metal  tube  is  a  small  aluminum  ball.  If  this  appa- 
ratus is  tilted  to  the  left  side,  the  ball  rolls  down  to  the 
left  and  makes  contact  between  the  left  leading-in  wire 
and  the  tube,  so  that  in  this  position  the  left  electrode 
is  large  and  cylindrical  and  the  right  electrode  just  a 
short  piece  of  wire,  resulting  in  a  certain  valve  action. 
A  slight  tilt  in  the  opposite  direction  makes  the  ball  roll 
over  to  the  other  side,  when  the  characteristic  and  valve 
action  of  the  tube  will  be  reversed.  A  clever  little 
device. — Elektrotechnische  Zeitschrift,  Sept.  15,  1921. 

Electrochemistry  and  Batteries 

Recent  Developtnent.'^  in  Electric  Funt/jcet>  of  the 
Muffled  Arc  Type. — H.  A.  Winne. — A  description  of 
muffled-arc  melting  furnaces.  Smaller  units  of  1,500  lb. 
and  less  per  hour  capacity  are  described  in  comparison 
with  the  larger  rectangular  shell-type  furnace.  The 
advantages  of  muffle-arc  furnaces  are  that  little  space 
for  heating  elements  is  required,  metal  losses  by  vola- 
tilization are  reduced,  a  neutral  or  reducing  atmosphere 
is  maintained  and  load  fluctuations  are  small.  They  are 
adaptable  to  intei-mittent  operation.  Other  features  are 
accessibility  of  hearth,  low  electrode  consumption  and 
small  expense  of  refractories. — Paper  presented  before 
the  American  Electrochemical  Society,  Sept.  30,  1921. 

The  Electric  Furna^'e  Melting  of  Nickel  Silver. — 
F.  C.  Thompson. — The  author  presents  the  advantages 
of  the  externally  heated  electric  furnace  for  nickel- 
silver  melting,  in  so  far  as  (a")  loss  of  zinc  is  reduced 
to  less  than  1  per  cent,  (b)  occlusion  of  gases  is  mini- 
mized, and  (c)  a  tougher  alloy  results  owing  to  less  car- 


burization. — Paper  presented  before  the  American  Elec- 
trochemical Society,  Sept.  30,  1921. 

Units,  Measurements  and  Instruments 

Measuring  of  High-Frequency  Losses  of  Glass  and 
Other  Dielectrics. — E.  ScHOTT. — Germany  lacked  mica 
during  the  war  and  was  forced  to  find  a  suitable  sub- 
stitute, for  which  glass  was  recommended  in  first  place. 
A  method  had  to  be  devised  to  measure  reliably  the 
dielectric  constants  of  glass  under  high  frequency.  If 
the  dielectric  of  a  condenser  is  a  perfect  insulator,  it.s 
capacity  causes  a  current  leading  the  charging  voltage 
at  90  deg.  Any  imperfectly  insulating  dielectric  will 
cause  a  phase  displacement  of  less  than  90  deg.  (90 
minus  5,  5  being  called  the  loss  angle).  It  was  neces- 
sai-y  to  find  a  very  delicate  measuring  method,  as  the 
angle  5  is  very  small  for  good  dielectrics,  sometimes 
only  fractions  of  one  minute.  The  method  used  con- 
sisted of  a  sending  circuit  (1)  generating  the  desired 
frequency,  a  measuring  circuit  (2)  loosely  coupled  with 
the  sender,  and  an  indicating  circuit  (3).  Circuit  2 
contained  a  fine  variometer,  a  variable  resistor  and  the 
tested  condenser.  When  these  three  circuits  were 
brought  into  resonance,  the  instrument  in  circuit  3 
gave  a  certain  deflection,  and  by  substituting  a  stan- 
dard air  condenser  for  the  tested  condenser  in  circuit 
2  and  varying  the  resistance  until  the  same  deflection 
was  obtained  in  circuit  3  sufficient  data  were  obtained 
to  determine  the  characteristics  of  the  tested  con- 
denser. The  detailed  article  gives  an  account  of  the 
many  difficulties  which  had  to  be  overcome  to  carr>-  out 
this  apparently  simple  method,  and  tabulations  of  re- 
sults obtained  on  different  kinds  of  glass,  quartz  and 
artificial  amber  are  given. — .lahrbuch  der  Drahtlogen 
Telegraphic  und  Telephonic,  August.  1921. 

Telegraphy,  Telephony  and  Signals 

Transatlantic  Radio  Station  at  Eilvese. — F.  LiNKE. — 
Before  describing  the  actual  equipment  of  the  Eilvese 
station,  which  operates  with  Goldschmidt  generators, 
the  author  gives  an  excellent  account  of  the  develop- 
ment, the  theorj'  and  the  constructive  details  of  the 
Goldschmidt  medium-frequency  generators,  manufac- 
tured by  the  C.  Lorenz  Company  in  Berlin.  The  pwwer 
supply  for  this  radio  station  is  taken  from  the  Weser 
power  station  as  three-phase,  15,000-volt  current,  and 
is  transformed  to  5,000  volts  before  it  is  rectified  in  a 
600-hp.  motor-generator  set  consisting  of  one  alternat- 
ing-current motor  and  two  direct-current  dynamos,  one 
for  220  volts,  the  other  for  440  volts.  The  440-volt 
generator  feeds  the  high-frequency  machines.  To  be 
assured  of  continuity  of  senice  there  are  also  installed 
five  Diesel  oil  engines  of  200  hp.  each.  For  the  regular 
telegraph  service  400  hp.  to  600  hp.  is  needed.  There 
are  two  antennas,  one  of  the  so-called  umbrella  type  for 
waves  of  7.000  m.  to  12,000  m.  length  and  a  ring  type  for 
longer  waves.  These  two  antennas  are  well  insulated 
from  each  other  electrically.  The  main  tower  is  250  m. 
high  and  the  six  smaller  towers  are  112  m.  high.  Six 
weights  of  1.500  kg.  each  keep  the  wire  network  under 
proper  tension  mechanically.  The  receiving  station  is  at 
Hager.  5  km.  from  Eilvese.  and  is  connected  to  two 
5-km.  straight-line  antennas,  laid  out  and  built  like  a 
double  high-tension  line  on  poles  with  disk-t\T>e  insu- 
lators, with  two  wires  10  m.  alwve  ground  and  two  wires 
20  m.  above  ground,  both  lines  on  the  same  poles,  one 
above  the  other.  The  corresponding  Goldschmidt  sta- 
tion in  America  is  at  Tuckerton,  N.  J. — Zeitschrift  des 
Vereines  Deittscher  higenieure,  Aug.  20.  1921. 
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Florida  Storm  Does  Slight  Damage  to 
Lighting  Companies 

ALTHOUGH  exact  estimates  are  not  available  from 
L.  scores  of  small  plants  throughout  the  state,  dam- 
age aggregating  probably  $300,000  was  done  to  electric 
systems  within  the  storm  area  of  Florida  last  week. 
From  Dunnellon  and  Ocala  on  the  noi-th  to  Fort  Myers 
on  the  south,  and  from  west  coast  to  east  coast,  there 
were  lighting  and  telephone  and  telegraph  poles  down — 
on  every  hand  along  the  west  coast,  with  fewer  com- 
paratively as  the  state  was  crossed.  Damage  wa«  also 
lighter  north  of  Dade  City  and  south  of  Arcadia. 

The  loss  to  the  Tampa  Electric  Company  will  run 
close  to  $200,000,  incurred  principally  through  the  wash- 
ing out  of  nearly  5  miles  of  track  with  brick  pavement 
along  the  bay  shore  drive  to  Ballast  Point.  Scores  of 
poles  were  snapped  off  throughout  the  city  and  hun- 
dreds shoved  over.  Remarkably  rapid  work  by  line- 
men permitted  resumption  of  service  down  town  the 
night  after  the  storm,  and  within  ninety-six  hours  the 
entire  .system,  stretching  15  miles  north  and  south  and 
11  east  and  west,  was  getting  sei-vice.  Street  cars  were 
running  within  fifty  hours  on  all  except  the  wrecked 
Ballast  Point  line. 

Damage  to  the  St.  Petersburg  municipal  lighting 
plant  will  not  be  more  than  $25,000,  according  to  C.  E. 
Ludwig,  director  of  utilities.  This  includes  the  loss  of 
close  to  a  half  mile  of  track  and  trolley  when  the  bay- 
front  pier  was  washed  away.  Other  damage  through- 
out the  section  was  confined  almost  solely  to  snapped 
poles  and  twisted  wires. 


transmission  circuits  of  the  Lena  company  is  33  kv. 
The  properties  which  are  involved  are  all  in  the  north- 
western part  of  niinois. 


Attempt  in  Illinois  to  Justify  Ground- 
Return  Telephone  Circuits 

ANOTHER  case  of  national  importance  involving  the 
.  use  of  ground-return  telephone  lines  as  a  permis- 
sible standard  for  rural  telephone  service  came  before 
the  Illinois  Commerce  Commission  in  Chicago  Wednes- 
day and  Thursday  of  last  week.  The  Lena  Electric 
Light  &  Power  Company  and  some  other  companies  con- 
nected with  it  through  tran.smission  lines,  together  with 
a  number  of  small  rural  telephone  companies,  were 
cited  to  appear  before  the  commission  in  an  investiga- 
tion of  inductive  interference.  At  previous  hearing.s 
the  telephone  companies  through  witnesses  set  up  the 
contention  that  the  ground-return  line  was  modern  and 
standard  practice  for  the  serving  of  rural  consumers 
and  that  the  paralleling  power  companies  must  assume 
the  burden  of  metallizing  the  telephone  circuits  to  cor- 
rect interference  troubles. 

At  the  hearing  which  took  place  last  week  expert 
te.Htimony  was  introduced  to  show  that  the  ground- 
return  circuits  were  not  proper  practice  and  also 
to  show  that  the  physical  condition  of  the  existing 
ground-return  circuit.s  is  very  poor.    The  voltage  of  the 


Muscle  Shoals  Development  in  Statu  Quo 

IF  THE  Secretary  of  War  saw  anything  during  his 
personal  visit  to  Muscle  Shoals  which  will  influence 
him  in  the  consideration  of  Henry  Ford's  offer,  he  is 
not  talking  about  it.  His  comment  on  his  impressions 
was  avowedly  meager  so  that  he  might  be  left  freer 
to  negotiate  with  Mr.  Ford.  Secretary  Weeks  said  on 
Oct.  31  that  he  was  inviting  Mr.  Ford  to  come  to  Wash- 
ington, but  no  date  was  suggested  in  the  Secretary's 
letter  to  the  Detroit  capitalist.  Some  are  of  the  opinioii 
that  before  Secretary  Weeks  and  Mr.  Ford  can  get  down 
to  actual  bargaining  another  conference  between  the 
latter's  engineers  and  the  engineers  of  the  army  will 
be  necessary. 

In  connection  with  the  proposal  that  the  government's 
steam  plant  at  Muscle  Shoals  be  leased  to  help  the 
SoutheasteiTi  power  companies  tide  over  their  shortage 
of  power,  Secretary  Weeks  said  that  it  would  be  difficult 
to  make  such  an  arrangement  in  view  of  the  negotia- 
tions that  are  pending.  He  expressed  the  opinion  that 
the  Wilson  Dam  could  be  completed  for  $22,000,000. 


Statement  of  Controversy  Between  Coast 
and  National  Contractor-Dealers 

THE  National  Association  of  Electrical  Contractors 
and  Dealers  has  issued  a  statement  covering  the 
details  of  its  controversy  with  the  electrical  contractoi-s 
and  dealers  represented  by  the  California  State  Associa- 
tion of  Electrical  Contractors  and  Dealers,  the  Oregon 
Association  of  Electrical  Contractors  and  Dealers  and 
the  Washington  Association  of  Contractors  and  Dealers. 
These  three  state  organizations  have  recently  announced 
their  secession  from  the  national  body. 

The  national  association  states  that  the  basis  of  the 
difference  rests  on  three  clauses  of  the  national  con- 
stitution and  bylaws  which  stipulate  that  "the  state 
associations  affiliated  with  the  national  shall  adopt  the 
form  of  constitution  and  bylaws  prescribed  by  the  na- 
tional a.s.sociation;  that  all  members  of  such  affiliated 
state  associations  must  affiliate  with  the  national  asso- 
ciation, and  that  the  dues  of  the  members  shall  be 
payable  semi-annually  in  advance."  These  rules  were 
automatically  accepted  in  behalf  of  the  state  member- 
ships by  the  California,  Oregon  and  Washington  groups 
when  they  joined  the  national  body.  California  had 
ninety-two  members,  Oregon  thirty-nine  and  Washing- 
ton thirty.  These  members  paid  an  average  of  $9.12 
per  member  for  the  year,  as  compared  with  $12,  the 
average  for  the  country. 

Differences  of  opinion  having  arisen  on  the  subject  of 
the  payment  of  dues  quarterly  through  the  California 
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state  secretary  instead  of  semi-annually  direct  from 
members  as  the  bylaws  proscribe,  a  representative  of 
the  national  association  visited  the  state  headquarters 
and  there  learned,  according  to  the  statement,  that  the 
actual  membership  of  the  California  association  num- 
bered three  hundred  paying  $60  a  year  dues,  of  whom 
but  ninety-two  had  been  enrolled  as  members  of  the 
national  association.  A  conference  between  repre- 
sentatives of  the  thi-ee  coast  bodies  and  the  national 
association  followed,  in  which  the  coast  group  applied 
for  reduced  membership  dues  and  for  an  allowance  from 
the  national  treasury  to  cover  the  expenses  of  repre- 
sentatives of  the  three  Pacific  groups  in  attending  a 
Pacific  Coast  conference  twice  a  year  and  the  expenses 
of  a  Pacific  Coast  national  committeeman  in  attending 
a  national  executive  committee  meeting  once  a  year, 
the  appropriation  not  to  exceed  $1,600.  The  national 
association  agreed  to  pay  this  amount  if  the  other  mat- 
ters in  dispute  were  adjusted  in  accordance  with  the 
national  constitution.  These  stipulations  were  not 
accepted,  and  the  Coast  groups  then  suggested  that  they 
should  receive  a  flat  appropriation  of  $800  out  of  their 
dues,  then  aggregating  $1,300  a  year,  and  not  look  to 
the  national  association  for  any  traveling  expense.  The 
national  association  held  to  its  former  proposition,  offer- 
ing $1,600,  but  refused  to  reduce  its  dues  in  favor  of 
any  one  section  of  the  country  and  required  that  the 
terms  of  the  constitution  be  adhered  to.  The  formal 
secession  of  the  three  state  groups  followed. 


Local  Security  Ownership  Indorsed  by 
West  Virginia  Utilities 

ASSERTING  that  the  chief  trouble  with  public  util- 
ities in  West  Virginia  is  that  most  of  them  are 
owned  by  outside  companies,  George  R.  C.  Wiles,  chair- 
man of  the  State  Public  Service  Commission,  made  a 
plea  before  the  annual  convention  of  the  Public  Utilities 
Association  of  West  Virginia,  held  on  Oct.  20-21  in 
Charleston,  for  the  ownership  of  bonds  within  the  com- 
munity sei-ved.  A.  H.  Grimsley,  general  manager  of  the 
Virginia-Western  Power  Company,  Clifton  Forge,  Va., 
explained  the  methods  used  to  achieve  this  end  in  his 
territory,  and  C.  P.  Billings  of  the  Wheeling  Traction 
Company  expressed  his  faith  in  the  movement. 

J.  S.  Jenks,  vice-president  of  the  West  Penn  Power 
Company,  Pittsburgh,  outlined  the  progress  of  the  elec- 
tric industry  in  the  last  twenty  years  and  predicted 
that  it  would  become  the  greatest  of  all  industries.  He 
thought  that  with  the  wider  use  of  electricity  there 
would  come  a  slight  recession  in  its  price,  after  which 
the  price  would  tend  to  become  stable. 

Governor  Morgan,  who  was  formerly  chairman  orf  the 
Public  Service  Commission,  in  speaking  at  the  annual 
banquet,  expressed  the  commission's  point  of  view  and 
Fred  M.  Staunton  spoke  for  the  utilities.  In  an  address 
on  "The  Pressing  Problems  of  Public  Utilities,"  James 
P.  Barnes,  president  of  the  Louisville  Railway  Company, 
declared  that  clean  publicity  is  for  the  corporation  what 
clean  living  is  for  the  individual. 

The  men  already  in  office  were  re-elected  as  follows: 
President,  Herbert  Markle,  general  manager  Appa- 
lachian Power  Company,  Bluefield,  first  vice-president, 
C.  P.  Billings,  general  manager  Wheeling  Traction 
Company;  second  vice-president,  Mentor  Hetzer. 
Moundsville  Water  Company;  third  vice-president,  E.  T. 
Alexander,  general  manager  Dunbar  Traction  Company. 
Charleston;  secretary,  A.  Bliss  McCram,  Charleston. 


Future  Electrification  Discussed  Before 
Mining  Congress 

THE  future  electrifications  of  the  mining  industry 
can  be  classified  into  three  groups,  according  to  a 
paper  presented  by  Graham  Bright  of  Pittsburgh  re- 
cently before  the  American  Mining  Congress  at  Chicago. 
These  groups  are,  first,  the  displacement  of  manual 
labor;  second,  the  supplanting  of  present  steam  drive 
by  electric  power;  third,  the  development  of  new  metal- 
lurgical processes.  Electric  power  will  replace  manual 
labor  more  and  more  as  the  supply  of  cheap  labor 
continues  to  decrease  and  as  the  laboring  man  develops 
an  objection  to  monotonous  occupation — an  objection 
always  incident  to  an  improvement  in  the  standard  of 
living. 

Mr.  Bright  painted  out  that  a  great  opportunity  for 
the  lowering  of  metallurgical  costs  lies  in  the  commer- 
cial development  of  processes  using  electric  power 
directly  for  the  production  of  thermal  effects  and  for 
electrolytic  action.  Great  strides  are  being  made  in 
direct  precipitation  of  pure  metal  from  liquors  produced 
by  the  direct  leaching  of  mine  ores,  as  in  the  production 
of  copper  at  the  plant  of  the  New  Cornelia  Copper  Com- 
pany at   Ajo,   Ariz. 

Ways  to  Reduce  Power  Costs 

Mr.  Bright  also  instanced  three  ways  in  which  a  mine 
operator  could  reduce  his  cost  per  ton  mined  by  the 
pi'oper  utilization  of  electric  power.  The  first  is  the 
proper  selection  of  apparatus  to  do  the  work,  thereby 
reducing  the  power  consumption  per  unit  of  work 
accomplished,  eliminating  interruptions  in  operations 
and  decreasing  the  item  of  labor  required  for  carrj'ing 
on  the  process  and  for  the  maintenance  of  the  equip- 
ment. 

Synchroncus  motors  about  mines  offer  a  fruitful 
field  for  reduction  of  costs  because  of  better  po^er- 
factor  correction,  thereby  increasing  the  capacity  of 
transformer  stations,  and  also  because  power  companies 
are  willing  to  make  concessions  in  this  matter. 

The  second  w-ay  of  reducing  cost  lies  in  the  proper 
scheduling  of  operations  in  order  to  use  the  power  pur- 
chased or  generated  to  best  advantage.  Frequently,  Mr. 
Bright  said,  a  great  saving  can  be  accompli-'hed  by  the 
elimination  of  peak  demands  that  might  arise  from  the 
concentrated  or  simultaneous  performance  of  operations 
which  by  proper  scheduling  could  be  arranged  to  suc- 
ceed one  another  so  that  their  power  demands  would 
not  be  coincident.  An  example  of  this  scheduling 
would  be  the  charging  of  storage  batteries  during  the 
"off"  shift. 

The  last  way  concerns  the  possibilit>'  of  reducing  the 
unit  cost  of  power  by  a  superpower  system  which  would 
further  stimulate  the  use  of  electricity  because  the 
poAver  supply  would  be  virtually  free  from  interruption 
and  continuity  of  service  would  be  effectively  perfect. 
The  production  of  power  could  be  cared  for  in  efficient 
large  units,  and  the  wasteful  small  plant  operating  at 
poor  load  factor  could  be  discarded.  The  very  large 
diversitj-  factor  in  the  loading  of  such  a  system  would 
permit  operating  all  generating  equipment  and  all 
trunk-line  transmission  buses  at  very  high  load  factor 
with  consequent  economy. 

Mr.  Bright  said  that  about  20  per  cent  of  the  energy- 
generated  in  the  Western  States  by  public  service  cor- 
porations for  the  year  1920  was  used  by  the  mining 
industry. 
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Further  Hearings  to  Be  Held  on  Water- 
Power  Accounting  Regulations 

A  REQUEST  for  a  further  hearing  on  the  accounting 
regulations  has  been  made  of  the  Federal  Power 
Commission  by  the  National  Electric  Light  Association. 
The  request  will  be  granted.  The  date  has  not  been  set, 
but  it  will  be  arranged  so  that  the  hearing  can  be  had 
before  the  end  of  November. 


General  Electric  Lamp  Patents  Again 
Upheld 

THE  Just  and  Hanaman  tungsten  filament  patent 
and  the  Langmuir  gas-filled  lamp.patent  have  again 
been  found  valid  and  infringed,  in  a  decision  handed 
down  last  week  by  Circuit  Court  Judge  Julius  M.  Mayer 
in  the  United  States  District  Court  for  the  Southern 
District  of  New  York.  This  decision  was  rendered  in  a 
suit  for  infringement  brought  by  the  General  Electric 
Company  against  Nicholas  Fabian,  F.  Alexander  and  the 
Alpha  Electric  Laboratories,  Inc.,  New  York. 

Both  of  these  patents  in  previous  litigation  had  been 
upheld  by  the  same  court  and  by  the  United  States 
Circuit  Court  of  Appeals. 

Judge  Mayer  in  his  decision  has  tried  to  make  this 
case  final  so  far  as  tungsten  lamp  patent  litigation  is 
concerned  and  delivered  his  opinion  in  no  uncertain 
terms,   saying: 

"The  bulk  of  the  record  is  quite  disproportionate  to 
the  simplicity  of  all  but  one  of  the  questions  involved. 
This  extensive  record  is  due  in  part  to  the  fact  that 
the  court  felt  that  the  widest  opportunity  should  be 
given  to  put  forward  almost  any  conceivable  fact,  ex- 
periment or  theory  directed  against  validity  or  infringe- 
ment, as  the  case  might  be,  in  order  that  litigation  in 
any  event,  as  to  the  validity  of  these  patents,  should 
some  day  come  to  an  end,  one  way  or  the  other.  If.  in 
view  of  prior  litigations,  it  be  ultimately  held  in  this 
case  that  the  claim  of  these  patents  are  valid,  it  is  diffi- 
cult to  imagine  what  new  matter  can  later  be  bi-ought 
forth. 

"As  to  the  Langmuir  patent,  there  is  not  a  shred  of 
merit  to  the  present  attack  on  validity.  The  previous 
case  was  ably  tried  for  the  defense  by  experienced  coun- 
sel who  did  not  neglect  anything  of  consequence. 

"In  no  case  has  fuller  opportunity  been  accorded  to 
a  defendant  and  has  more  time  been  allowed  to  make 
experiments  and  prepare  defenses,  and  yet,  notwith- 
standing the  ingenuity  and  ability  with  which  the  Just 
and  Hanaman  American  patent  has  been  attacked,  it 
remains  where  it  was  and  where  it  should  be — the 
embodiment  of  an  impregnable  invention  of  the  highest 
order.  The  court  having  on  other  grounds  dismissed 
the  bill  as  to  Fabian,  plaintiff  may  have  the  usual 
decree  with  costs  against  the  remaining  defendants." 

The  defense  was  in  validity  and  non-infringement  of 
the  Just  and  Hanaman  patent  and  non-infringement  of 
the  Langmuir  patent. 

Numerous  previous  grants  of  patents  were  cited  to 
show  prior  invention,  but  in  no  case  was  the  court  of 
the  opinion  that  lamps  made  under  these  patents  were 
either  practical  or  by  nature  of  their  material  worthy 
of  consideration. 

The  main  defense  was  on  the  use  of  a  substance 
railed  thoria  to  prevent  offsetting  of  the  tung.sten  fila- 
ment.    This  is  used  to  the  extent  of  one-half  of  1  per 


cent  by  weight  and  the  question  arose,  therefore,  as 
to  "substantially  pure  tungsten"  in  a  "coherent"  and 
"homogeneous"  state.  The  court  held  that  action  of 
thoria  was  purely  mechanical  in  strengthening  the  fila- 
ments and  did  make  a  composite  metal  chemically. 

Intelligent  Work  the  Cure  for  Depression, 
Says  James  H.  McGraw 

THAT  only  by  intelligent,  untiring  work  can  this 
country  lift  itself  out  of  the  valley  of  depression 
was  the  message  of  James  H.  McGraw,  president  of  the 
McGraw-Hill  Company,  last  week  at  the  annual  conven- 
tion, in  Chicago,  of  the  Associated  Business  Papers. 
Mr.  McGraw  took  as  his  topic  "What  Business  Papers 
Can  Do  to  Speed  the  Revival  of  Business,"  a  id  after 
reviewing  the  general  economic  situation  abroad  as  well 
as  in  the  United  States  he  launched  into  his  gospel  of 
work. 

"War,"  he  said,  "breeds  extravagance.  In  spite  of 
the  noble  ideals  which  inspired  this  nation  to  take  up 
the  great  conflict  across  the  seas,  the  inevitable  result 

was  the  accumulation 
of  innumerable  wastes 
and  habits  of  extrav- 
agance. We  became 
wasteful  of  our  time, 
our  money,  materials 
and  even  life  itself.  We 
could  not  help  it,  but 
we  can  and  we  must 
overcome  the  habits 
and  tendencies  which 
were  developed  through- 
out our  entire  social 
and  industrial  fabric 
by  that  terrible  conflict. 
As  a  tangible  example 
of  what  can  be  done, 
Herbert  Hoover  has 
focused  the  attention  of 
industry  upon  the  unnecessary  wastes  which  are  .sapping 
the  vitality  and  reducing  the  productivity  of  our  nation. 
"We  are  appalled  when  our  attention  is  called  to 
criminal  wastes  of  life  through  accidents  and  negligence, 
the  prodigal  waste  of  our  natural  resources  through 
underdevelopment  or  political  chicanery,  the  prodigious 
waste  of  materials  through  mismanagement  and  in- 
efliciency.  But  of  all  the  wastes  which  affect  our  hap- 
piness and  prosperity,  the  waste  of  time  and  human 
effort  is  the  greatest  and  has  the  mo.st  damaging  in- 
fluence. 

"If  the  business  papers  collectively  and  individually 
can  instill  into  the  minds  of  the  thinking  men  of  indus- 
tr\  the  gospel  of  intelligent  work,  we  shall  have  per- 
formed a  tremendous  service. 

"In  brief,  I  bring  to  you  as  leaders  of  thought  among 
thinking  men  that,  what  this  country  needs  more  than 
anything  else  is  to  learn  anew  the  gospel  of  work — 
intelligent  work,  untiring  work,  work  in  its  most  homely 
sense. 

"We.  cannot  talk  ourselves  into  prosperity.  We  can- 
not argue  ourselves  into  stability,  but  we  can  work 
ourselves  out  of  the  valley  of  depression  and  up  to  the 
heights  of  plenty.       We  can  do  the.se  three  things: 

"First,  everybody  can  get  busy  at  his  jDresent  task 
and  make  the  most  of  it. 

"Second,  everybody  can  consider  winning  the  peace 
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in  the  same  spirit  as  characterized  the  winning  of 
tlie  war. 

"Third,  the  business  papers,  by  article,  editorial  and 
personal  service,  can  show  that  sellishness  has  now  no 
more  place  than  in  war  time,  that  interest  in  the  welfare 
of  all  men,  individually  and  as  society,  lies  at  the  basis 
of  prosperity. 

"In  conclusion,  let  me  say  that  we  must  consecrate 
ourselves  to  giving  a  full  measure  of  the  best  service 
we  have  within  us.  As  a  nation  and  as  publishers  we 
must  unit  our  petty  quarrels  and  arpunients  and  devote 
ourselves  to  the  tasks  that  lie  before  us.  We  had  to  tiiiht 
and  destroy  to  win  the  war.  We  shall  have  to  work  and 
build  to  win  the  peace.  The  first  nation  that  gets  hold 
of  the  idea  that  the  only  salvation  comes  from  work 
will  come  out  on  top  and  really  win  the  peace." 

At  the  animal  election  Mr.  McGraw  was  elected  presi- 
dent of  the  association. 


if  any  enjoy  excess  profits.  They  are,  however,  vitally 
interested  in  the  application  of  these  taxes  to  investors, 
because  with  their  enforcement  capital  which  should 
How  to  public  utilities  from  large  holders  of  investment 
funds  will  be  forced  more  and  more  into  tax-exempt 
securities.  The  bill  as  it  now  stands  in  the  Senate 
offers  no  relief  in  that  respect. 


Tax  Bill  ill  iMiuIdlo  Before  Senate 

THE  United  States  Senate  is  still  grappling  with  the 
tax  bill  and  endeavoring  to  make  some  headway 
against  the  parliamentary  tangle  into  which  the  meas- 
ure has  fallen.  Added  to  the  original  House  bill  is  the 
report  of  the  Senate  finance  committee,  and  on  top  of 
that  are  numerous  amendments  which  seem  to  grow 
with  the  passing  da.\s.  Then  there  are  the  various 
agreements  entered  into  by  the  "blocs."  the  most  note- 
worthy of  which  is  the  agricultural  bloc.  Thus  far  the 
Senate  has  not  passed  on  the  corporation  tax,  which  is 
one  of  the  most  important  parts  of  the  bill.  The 
Senate  linance  committee  would  raise  this  tax  50  per 
cent  above  what  it  is  at  present. 

An  agreement  was  reached  early  this  week  on  the 
capital-stock  provision.  Senator  Lenroot's  amendment 
providing  a  tax  of  ?1  on  every  $L000  up  to  $3,000,000 
and  $2  on  every  $1,000  in  excess  of  $.3,000,000  having 
been  voted  on  favorably.  The  Lodge  amendment  to  the 
capital-stock  provision  of  the  bill  was  also  passed.  This 
amendment  exempts  holding  corporations  from  paying 
taxes  on  property  on  which  taxes  had  been  paid  pre- 
viously by  subsidiary  corporations  of  the  holding  com- 
panies. 

Senator  Smoot  has  introduced  two  amendments,  one 
proposing  a  1  per  cent  levy  on  all  manufactured  goods 
where  sales  exceed  $(i,000  a  year,  and  another  proposing 
a  general  turnover  tax  of  one-half  of  1  per  cent  where 
the  sales  exceed  ?G.000.  The  Senator  from  Utah  had 
previously  offered  an  amendment  providing  for  a  gen- 
eral manufacturer's  sales  tax  of  3  per  cent  with  certain 
exemptions,  among  them  public  utilities,  this  to  be  in 
lieu  of  all  the  miscellaneous  taxes.  His  plan  also  pro- 
vides for  a  10  per  cent  tax  on  corporations  in  place  of 
the  15  per  cent  tax  suggested  by  the  Senate  finance 
committee. 

Although  the  sentiment  for  a  sales  tax  is  growing  in 
the  Senate,  it  is  strongly  opposed  by  the  agricultural 
bloc,  and  its  passage  by  the  House  for  that  reason  is 
problematical. 

The  Lodge  amendment,  if  concurred  in  by  the  House, 
would  give  some  relief  to  public  utility  holding  com- 
panies. All  public  utilities  as  well  as  electric  manufac- 
turing com^wnies  also  gain  by  the  changes  in  the  trans- 
portation tax.  In  the  New  York  district  alone  this 
appi\>ximates  10  cents  a  ton  on  coal,  not  to  mention 
other  supplies  and  equipment.  The  utilities,  of  course, 
have  only  an  academic  interest  in  surtaxes,  because  few 


Carolina  Company  Goes  the  Limit 
to  Give  Service 

THE  Carolina  Power  &  Light  Company  at  Raleigh, 
N.  C,  has  begun  operation  of  its  steam  plant  and 
is  now  able  to  furnish  power  to  all  of  its  customers  full 
time.  For  several  weeks  about  seventy  cotton  mills  and 
a  number  of  other  industrial  plants  which  obtain  their 
power  from  this  company  have  been  able  to  run  only 
three  days  a  week,  the  company  being  unable  because 
of  the  drought  to  furnish  power  for  full-time  operation. 
The  company  had  its  auxiliary  steam  plant  at  Raleigh. 
but  was  unable  to  operate  this  because  the  city  of 
Raleigh  was  also  suffering  a  water  shortage  and  suffi- 
cient water  could  not  be  obtained  for  boilers  and  con- 
densers. 

The  company,  however,  decided  to  put  the  steam 
plant  in  operation  and  give  service  at  almost  any  cost. 
Some  wells  we.e  sunk,  arrangements  were  made  to  ship 
water  in  tank  cars  from  a  creek  a  few  miles  away,  and 
consent  was  obtained  from  the  city  to  use  the  reservoir 
to  some  extent  at  night.  These  methods  of  keeping  the 
steam  plant  in  operation  will  be  kept  up  so  long  as  is 
necessary.  Within  the  past  week  there  have  been  some 
general  rains  over  the  watershed  affectod  which  have 
helped  somewhat.  By  far  the  most  imjxirtant  step, 
however,  in  remedying  the  situation  is  the  linking  up 
of  the  transmission  lines  of  the  Alabama  Power  Com- 
pany with  those  of  the  Georgia  Railway  &  Power  Com- 
pany and  the  exchange  of  energy  through  the  latter 
company  and  the  Southern  Power  Company,  as  reported 
in  the  Electrical  World  for  Oct.  25,  page  890. 


Boston  Edison  Kate  Hearings  to  Be 
Resumed  Dec.  5. 

FURTHER  developments  in  the  Boston  Edison  rate 
case  are  anticipated  Dec.  5.  when  the  Massachusetts 
Department  of  Public  Utilities  will  resume  sittings  at 
Boston  upon  the  issues  brought  before  it  by  the  city 
and  the  company  in  various  petitions  previously  re- 
ferred to  in  the  Electrical  World.  During  the  last 
few  weeks  representatives  of  the  city  have  been  going 
over  numerous  books  of  the  company  in  the  prepara- 
tion of  their  petition  for  reduced  rates,  but  these  studies 
have  not  yet  been  sufiiciently  completed  to  warrant  the 
presentation  of  testimony  before  the  board.  All  the 
principal  classes  of  service  are  under  consideration, 
including  street  and  commeri-ial  lighting,  power  and 
many   contracts   with   large   industrial   users. 

At  a  hearing  on  Oct.  31  the  company  emphasized  its 
desiro  to  have  the  commission  include  in  the  considera- 
tion of  the  case  the  equity  of  rates  in  contracts  made 
before  the  coal  clause  was  adopted.  The  tendency  of 
the  commission  in  this  inquiry  has  been  to  conduct  it 
on  very  broad  lines,  but  no  decision  has  yet  been 
announced  as  to  its  procedure  in  regard  to  considering 
these  contracts  at  the  same  time  with  the  other  issues 
before  the  board. 
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Bankers  Sound  Note  of  Caution  on  Local 
Stock  Selling 

STOCK  sold  locally  should  represent  actual  invest- 
ment and  be  in  line  with  the  market,  H.  M.  Addin- 
sell,  chairman  of  the  public  service  securities  committee 
of  the  Investment  Bankers'  Association  of  America,  told 
the  association  at  its  annual  conventian  this  week  in 
New  Orleans. 

"It  should  be  borne  in  mind,"  Mr.  Addinsell  stated  in 
his  report,  "that  in  undertaking  the  sale  of  its  own 
securities  a  company  assumes  certain  duties  and  obli- 
gations toward  the  purchasers  of  those  securities.  The 
purchasers,  it  must  be  remembered,  are  mostly  people 
of  comparatively  small  means  who  are  not  accustomed 
to  scrutinizing  carefully  or  judging  the  merits  of  in- 
vestment opportunities.  To  them  the  utility  company 
has  always  seemed  a  financial  pillar  of  strength.  In 
many  cases  they  have  considered  it,  in  spite  of  pub- 
lished figures  to  the  contrary,  a  veritable  gold  mine  to 
its  owners.  To  them,  the  opportunity  to  buy  this  stock 
is  an  opportunity  to  share  in  profits  that  they  have 
always  considered  absolutely  certain.  A  careless  or 
unscrupulous  company  might,  in  some  cases,  sell  stock 
that  had  no  real  value  behind  it.  This  would  be  a  most 
dangerous  practice.  Not  only  would  such  a  company  be 
running  risk  of  losing  the  confidence  and  respect  of  its 
local  public,  but  it  would  be  getting  back  to  the  same 
old  condition  of  inflated  capitalization  which  proved  so 
disastrous  in  the  past.  It  is  thus  plain  that  stock  which 
a  company  expects  to  market  direct  should  be  issued 
under  the  same  conservative  restrictions  which  would  be 
demanded  if  the  issue  were  to  be  made  through  invest- 
ment bankers.  It  should  represent  actual  investment 
in  the  property,  and  the  price  should  be  in  line  with  the 
current  quotations  for  securities  of  a  similar  class." 

The  report  stated  that  the  past  year  of  general  busi- 
ness depression  has  accentuated  the  inherent  stability 
orf  public  utility  businesses  as  a  class.  It  has  witnessed 
a  more  and  more  universal  adoption  of  the  series-mort- 
gage idea,  introducing  without  disadvantage  from  the 
point  of  view  of  the  investor  a  flexibility  advantageous 
to  the  company  in  availing  itself  of  its  principal  means 
of  major  or  mortgage  finance.  The  series  mortgage 
makes  available  to  the  company  its  prime  security  with 
a  face  rate  and  a  maturity  to  meet  existing  market  con- 
ditions. The  past  year  has  also  been  marked,  the  report 
continued,  by  a  more  general  adoption  of  the  "no-par- 
value"  stock  plan,  which  introduces  a  similar  flexibility 
with  respect  to  the  sale  of  junior  securities. 

Commission  regulation,  it  was  pointed  out,  is  steadily 
becoming  more  firmly  established  as  a  permanent  insti- 
tution. The  matter  of  the  Vjasis  for  valuation  of  public 
utilities  was  said  to  be  un.satisfax.tory  and  is  one  that 
is  being  studied  by  a  sub-committee  and  will  be  the 
subject  of  an  interim  report  later  on. 

Water  Power  Regulations 

With  respect  to  the  development  of  water-power  re- 
sources under  the  national  water-power  act  the  report 
states  that  the  regulations  now  in  effect  have  Vjeen  under 
discussion  by  the  leading  men  of  the  water-power  in- 
du.stry  and  in  many  particulars  are  not  yet  satisfactory 
and  workable,  especially  with  reference  to  the  account- 
ing rules  and  the  basis  for" determining  when  amorti- 
zation of  investment  begins.  The  present  regulations 
require  that  amortization  of  capital  shall  commence 
when  the  rate  of  return  on  the  property  has  reached  one 


and  one-half  times  the  weighted  average  true  interest 
rate  upon  the  company's  indebtedness.  A  more  logical 
basis,  it  is  stated,  would  seem  to  be  to  have  amoi-tiza- 
tion  start  after  earnings  equal  a  certain  reasonable  and 
proper  percentage  of  the  value  of  the  entire  property. 
"Many  other  problems,"  the  report  stated,  "are  con- 
stantly coming  up  for  solution.  With  the  readjustment 
of  commodity  prices  has  come  a  temporary  lowering  of 
costs  of  labor  and  essential  materials,  but  it  is  as  yet 
by  no  means  certain  that  this  is  not  a  mere  temporary 
condition  so  far  as  the  utility  business  is  concerned. 
It  is,  therefore,  necessary  to  these  utilities  that  they  be 
allowed  to  maintain  their  present  rates  to  cover  previous 
losses  in  operation  and  to  re-establish  a  credit  for  the 
carrying  on  of  the  large  construction  program  which 
has  been  deferred  for  the  past  four  years." 


Digest  of  Proposed  California  Bill  for 
State  Power  Control 

STATE  control  and  operation  of  electric  power  and 
water  plants  is,  as  has  been  reported  before,  pro- 
posed for  California,  and  the  plan  will  in  all  probability 
be  placed  before  the  voters  of  that  state  at  the  election 
in  November,  1922.  The  bill  as  proposed  creates  a 
board  of  five,  members  of  which  are  subject  to  recall. 
The  term  of  oflice  is  four  years. 
The  powers  of  the  board,  which  are  very  broad,  are: 

(a)  To  acquire  by  purchase,  lease,  condemnation,  gift  or 
other  legal  means  land,  water,  water  rights,  easements,  elec- 
tric energy  and  any  other  property  necessary  or  convenient 
for  the  purposes  of  this  article,  and  likewise  to  acquire 
and  also  to  construct,  complete  and  operate,  works,  dams, 
reservoirs,  canals,  pipe  lines,  conduits,  power  houses,  trans- 
mission lines,  structures,  roads,  railroads,  machinery  and 
equipment,  and  to  do  any  and  all  things  necessary  or  con- 
venient for  the  conservation,  development,  storage  and  dis- 
tribution of  water  and  the  generation,  transmission  and 
distribution  of  electric  energy.  No  electric  energy  shall 
be  purchased  by  the  board  at  a  price  to  exceed  one-half 
of  1  cent  per  kilowatt-hour  at  the  power  plant,  based 
upon  a  50  per  cent  load  factor,  except  for  standby  service 
as  provided  in  Section  12  hereof; 

(b)  To  purchase,  acquire,  produce,  manufacture  or 
otherwise  provide  facilities,  materials  and  supplies,  raw 
or  finished,  and  any  property  or  thing  necessary  or  con- 
venient to  the  accomplishment  of  the  purposes  of  this 
article; 

(c)  To  supply  water  or  electric  energy  or  both  to  the 
state,  political  subdivisions  and  other  users,  and,  sul)ject 
to  the  provisoins  of  this  article,  to  prescribe  the  terms  of 
contracts,  and  fix  the   price  thereon  and   collect  the  same; 

(d)  To  use  the  waters  and  the  lands  of  the  state,  or 
any  material  therein  or  thereon,  and  to  require  the  reserva- 
tion from  cale  or  other  disposition  of  such  lands  and  mate- 
rial as,  in  the  opinion  of  the  board,  will  be  required  for 
the  purposes  of  this  article; 

(e)  To  retiuirc  the  reservation  of  water  from  appropria- 
tion for  such  periods  as  it  may  provide; 

(f)  In  the  name  of  the  state  to  apply  for  and  accept, 
under  the  provisions  of  the  laws  of  the  United  States  or 
of  any  state,  grants,  permits,  licenses  and  privileges  in  the 
opinion  of  the  board  necessary  for  the  accomplishment  of 
the  purposes  of  this  article; 

(g)  To  co-operate  and  contract  with  political  subdivi- 
sions of  this  state,  and,  with  the  approval  of  the  Governor, 
with  the  United  States  and  other  states,  conceming  the 
conservation  and  use  of  interstate  and  other  waters  and 
the  generation  and  use  of  electric  energy  and  the  acquisi- 
tion, construction,  completion,  maintenance  and  operntion 
of  works  necessary  or  convenient  for  the  accomplishment 
of  the  purposes  of  this  article; 

(h)     To   acquire  or  construct  for  political   subdivisions 
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distributing  systems  for  water  or  electric  energy  bought 
from  the  state,  upon  terms  that,  in  the  opinion  of  the 
board,  will  repay  to  the  state  within  twenty-five  years 
the  cost  thereof  with  interest.  The  title  to  or  interest  of 
the  state  in  such  systems  shall  vest  in  the  political  sub- 
division when  paid  for; 

(i)  To  sue  and  be  sued,  and  to  exercise  in  the  name 
of  the  state  the  power  of  eminent  domain  for  the  purpose 
of  acquiring  any  property,  or  the  use  or  joint  use  of  any 
property,  deemed  by  the  board  necessary  for  the  purposes 
of    this    article; 

(j)  To  provide  itself  with  suitable  office  and  field 
facilities,  and  to  appoint,  define  the  duties  and  fix  the 
compensation  of  such  expert  and  technical  officers,  legal 
and  clerical  assistants  and  other  employees  as  it  may 
require,  subject  to  such  civil  service  regulations  as  the 
board  may  provide; 

(k)  To  define  projects  and  to  adopt  rules  and  regula- 
tions to  govern  its  activities; 

(1)  To  exercise  all  powers  needful  for  the  accomplish- 
ments of  the  purposes  of  this  article  and  such  additional 
powers  as  may  be  granted  by  the  Legislature. 

State  bonds  in  amount  not  exceeding  $500,000,000 
may  be  is.sued  in  order  to  acquire  property  and  rights 
and  "for  the  acquisition,  construction  development,, 
completion,  operation  and  maintenance  of  such  projects, 
as  the  board  may  deem  necessary  or  convenient.    .    .    ." 

The  board,  it  is  proposed,  shall  establish  rates  for  the 
service  furnishid  by  each  project  sufficient  to  pay, 
within  fifty  years,  its  cost  and  operating  expenses  ex- 
cept for  municipal  systems  where  the  time  shall  be 
twenty-five  years. 

If  revenues  are  not  sufficient  to  meet  requirements, 
then  the  board  may  draw  upon  the  general  treasury  of 
the  state  to  meet  any  deficiencies.  It  is  provided,  how- 
ever, that  such  loans  by  the  state  are  to  be  returned 
as  soon  as  the  money  is  available.  Six  per  cent  inter- 
est is  to  be  charged. 

The  bill  gives  to  state  and  political  subdivisions  "a 
preferred  right  to  water  and  electric  energy  controlled 
by  the  board  as  against  privately  owned  public  utilities." 
Furthermore  "the  board  shall  not  supply  water  to  a 
privately  owned  public  utility  for  the  production  of 
electric  energy  and  shall  not  supply  directly  or  indirectly 
to  privately  owned  public  utilities  which  sell  electric  en- 
ergy or  water  to  the  public  more  than  20  per  cent  of  the 
total  amount  of  electric  energy  or  water  under  its 
control,  and  contracts  therefore  shall  not  extend  over 
a  longer  period  than  five  years,  or  be  renewed  before 
one  year  prior  to  their  expiration." 


The  bill  also  assures  political  subdivisions  that  they 
may  co-operate  with  each  other  in  developing  water 
power. 

Governor  Allen  to  Address  Engineers 
on  St.  Lawrence  Development 

ON  MONDAY,  Nov.  14,  the  New  York  Section,  Amer- 
ican Institute  of  Electrical  Engineers,  will  join  the 
metropolitan  sections  of  the  civil,  mechanical  and  min- 
ing engineers  in  a  discussion  of  the  St.  Lawrence  River 
ship  canal  and  power  project  at  8  p.m.  at  the  Engineer- 
ing Societies  Building.  The  speakers  will  be  Gov. 
Henry  J.  Allen  of  Kansas,  who  will  represent  the  views 
of  Middle  West  producers;  Gov.  W.  L.  Harding  of  Iowa; 
Dr.  R.  S.  MacElwee  of  Georgetown  University,  who  will 
speak  on  the  economic  features  of  the  project,  and  H.  I. 
Harriman  of  Boston,  on  the  Eastern  point  of  view. 

The  three  hundred  and  seventy-second  meeting  of  the 
Institute  will  be  held  at  the  same  place  on  Thursday, 
Nov.  17,  in  joint  session  with  the  Society  of  Naval 
Architects  and  Marine  Engineers.  At  2  p.m.  these  two 
papers  will  be  presented:  "Electric  Auxiliaries  on  Mer- 
chant Ships,"  by  E.  D.  Dickinson,  marine  department. 
General  Electric  Company,  and  "Electric  Propulsion," 
by  W.  E.  Thau,  commercial  engineer  for  the  Westing- 
house  Electric  &  Manufacturing  Company.  There  will 
also  be  an  evening  ses.sion  of  the  Institute  at  8.15 
o'clock,  which  members  of  the  Society  of  Naval  Archi- 
tects and  Marine  Engineers  and  all  others  interested 
are  invited  to  attend.  This  session  will  be  devoted  to 
a  lecture  on  "World  Communication,"  by  Alfred  N. 
Goldsmith,  professor  of  electrical  engineering.  College 
of  the  City  of  New  York. 


October  Financing  at  IMucli  Lower  Rates 

STOCKS  and  bonds  amounting  to  $30,254,000  were 
offered  investors  by  electric  light  and  power  public 
utilities  during  the  month  of  October,  a  total  represent- 
ing a  deci'ease  of  more  than  $10,000,000  under  that  of 
the  previous  month.  The  month  of  October  showed  a 
marked  decline  in  the'  rate  of  return  yielded  the  inves- 
tor, 7.33  as  compared  with  7.6  for  themonth  of  August. 
The  month's  flotation  is  characterized  by  lower  rates  of 
interest  and  again  by  long-term  investments,  the  periods 
running  from  five  to  fifty  years.  The  largest  single 
issue  was  $160  000  00     for  the  Philadelphia  Company. 


.Amount 

Name  of  Company  of  Is-siif 

Ohio  Public  Service  Co $5, 1 00,000 

San  Joaquin  Light*  Power  Co... .  1,500,000 

Philadclphi.i  Co 16,000.000 

Los  Angeles  Gas  &  Eleetric  Corp.  .  1,500,000 

New  Jersey  Power  &  Light  Co.. . .  361,000 

Seneca  Power  Co 325.000 

Central  Illinois  Light  Co 1,053,000 

Savannah  Electric  &  Power  Co 1,750,000 

Counties  Gas  &  Electric  Co 1.080,000 

Louisville  Gas  &  Electric  Co 500,000 

Hockland  Light  &  Power  Co.  (Now 

York> 500,000 

Wisconsin-Minnesota      Light      &. 

PowcrCo 235  BOO      30-yr. 

Onokston  Water  Works  Power  A 

l.iKhtCo.tMinnesotaV  200,000       1 5-yr 

New  Bedford  Gas  &  Edison  Light  Co.  1 50,000 

Total $30,254,000 


25-yr 
30-yr 


9i  : 


20-yr. 


Class  of  Security  Purpose  of  Issue 

First  mortgage  and  refunding  gold 

bonds,  series  A Retirement  of  bonds 

Vilifying  and  "refunding  mortgage 

bonds Refund  flositing  debt 

First  refunding  and  collateral  trust 

mortgage  gold  bonds,  series  .\  .  . . . 
General    and    reftmding.  mortgage 

gold  bonds,  series  C To  provide  for  addit  ions 

First  mortgage  bonds,  series  of  1916     Rennbursement  for  expenditures  for 

additions  and  bclternients 

General  morl  gago  gold  bonds 

First  and  refunding  mortgage  gold 

bonds Reimbursement  for  expenditures. . . 

First  and  refunding  mortgage  bonds, 

seriesA Torotirebalanecof  floalingdebt... . 

Class  A.  cumulative  preferred  stock     To  rwluee  floating  debt 

First  and  refunding  mortgage  gold 

bonds  of  1918 


Price 

97" 


5 
6 

7   75 

76  JO 
Par 

7! 

7.65 

98J 

y 

7  75 

Par 

7 

7  20 

9»{ 

5-\T.      Convertible  roUI  bonds Ti 


•x;:;;:;;; 


i()o  fund?  topny  ouistundins 


l-irst  mortgaRe  Rold  bonds 
Ou-ltfll  stock 


November  5,  1921 


ELECTRICAL     WORLD 


943 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Mexican  Hydro-Electric  Plant  May 
Be  Extended. — The  Canadian  Power 
Company,  which  has  spent  $11,000,000 
in  constructing  its  dam  and  hydro-elec- 
tric plant  on  the  Conchas  River  at  Bo- 
quillas,  Mexico,  is  reported  to  be  plan- 
ning the  extension  of  its  system  to  a 
number  of  towns  and  mining  plants  in 
addition  to  those  it  already  serves.  The 
state  and  national  governments  are  said 
to  be  contemplating  a  system  of  canals 
and  ditches  which  would  make  possible 
the  irrigation  from  the  company's  stor- 
age reservoir  of  200,000  aci-es  of  arable 
land. 

Oklahoma's  Utilitie.s  to  Pay  Millions 
in  Taxes. — Public  service  companies  of 
Oklahoma  will,  it  is  estimated,  pay 
taxes  on  a  valuation  of  approximately 
$308,000,000  for  1921,  the  total  valua- 
tion of  these  corporations  having  been 
increased  at  least  $10,000,000  over  last 
year.  This  is  represented  largely  by 
improvements  which  have  not  only 
added  millions  to  the  taxable  wealth  of 
the  state,  but  have  brought  about  a 
great  improvement  in  service  to  the 
public.  It  is  estimated  that  the  utility 
companies  will  pay  $9,000,000  in  ad 
valorem  taxes  to  the  state,  county  and 
municipal  governments,  to  say  nothing 
of  what  they  will  pay  in  gross  produc- 
tion and  federal  income  taxes. 

Record  in  Restoring  Service  for 
Wrecked  Substation. — The  Harrington 
substation  of  the  Public  Service  Com- 
pany of  Northern  Illinois,  serving  nine 
towns,  was  destroyed  and  the  station 
operator  on  duty  lest  his  life  when  the 
substation  was  struck  by  lightning  a 
few  weeks  ago.  The  lightning  stroke 
was  followed  by  an  explosion  that 
utterly  wrecked  the  building.  A 
record  was  made  in  restoring  the 
service,  the  large  crew  that  was  quickly 
assembled  having  the  new  outdoor  sta- 
tion in  operation  in  thirty-five  hours 
and  thirty-five  minutes  after  the  acci- 
dent occurred.  The  cause  of  the  ex- 
plosion has  not  been  ascertained, 
though  an  investigation  is  being  made 
to  determine   it. 

Electioneering  by  Radio. — For  the 
first  time  in  the  history  of  electioneer- 
ing voters  were  able  to  listen  to  the 
speeches  of  candidates  without  leaving 
their  homes  when  arrangements  were 
made  in  Pittsburgh  by  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany to  send  the  speeches  broadcast  by 
radio  in  the  recent  contest  for  the 
mayoralty.  Thousands  of  persons  were 
addressed  at  one  time  without  the  in- 
convenience of  leaving  their  own  radio 
set.  Each  candidate  for  mayor  was 
sent  to  the  broadcasting  station,  where 
he  was  allowed  five  minutes  to  tell  the 
reasons  why  he  should  be  elected  to  the 
office.  The  novel  method  of  elec- 
tioneering excited  a  great  deal  of 
■T-tfirest  in   Pittsburgh  and  neighboring 

'TIS. 


Electricity  in  the  Welsh  Collieries. — 

A  million  pounds  will,  it  is  said,  be  ex- 
pended by  a  Welsh  company  in  extend- 
ing the  use  of  electricity  to  the  mines 
under  its  control.  A  new  power  house 
at  Bargoad,  which  represents  the  latest 
practice,  is  to  be  enlarged  to  permit  the 
installation  of  generators  rated  at  .30,- 
000  kw.,  making  it  the  largest  private 
undertaking  in  the  country.  This  sta- 
tion will  supply  energy  to  the  company's 
pits  in  various  sections  and  will  sub- 
stitute electrical  for  steam  operation 
wherever  possible. 

Kansas  City's  New  Lighting  System. 

— Two  thousand  gas  posts  will  be  dis- 
placed when  the  new  all-electric  light- 
ing system  of  Kansas  City,  Mo.,  is 
installed  by  the  Kansas  City  Power  & 
Light  Company.  Electric  lamps  of  the 
pendent  and  cluster  types  will  go,  too, 
and  a  new  system  utilizing  "Novalux" 
units  will  take  their  place.  About  7,000 
of  these  lamps  have  already  been  con- 
tracted for,  and  it  is  possible  that  as 
many  more  will  be  used  before  the 
system  is  pronounced  complete.  Gas, 
which  has  hitherto  been  employed  to 
illuminate  the  residential  districts,  will 
be  entirely  discontinued  for  street- 
lighting  purposes,  and  greatly  improved 
designs  of  posts  and  globes  will  succeed 
the  ones  to  be  discarded.  The  im- 
provements are  expected  to  put  Kansas 
City  in  the  fi'ont  rank  of  the  big  cities 
of  the  country,  as  regards  night-time 
safety  and  brilliancy. 

"Home  Electrical"  Opened  in  North- 
west.— The  first  "home  electrical"  in 
the  Northwest  was  opened  in  Astoria, 
Ore.,  Oct.  15,  under  the  auspices  of  the 
Northwest  Electrical  Service  League. 
The  demonstration,  which  lasted  for 
three  days,  was  designed  to  show  the 
practicability  of  equipping  a  home  elec- 
trically throughout  and  the  necessity 
of  providing  adequate  convenience  out- 
lets. The  house  used,  a  bungalow,  was 
completely  furnished  by  Astoria  mer- 
chants and  the  electrical  equipment 
was  supplied  by  Portland  jobbers.  The 
demonstration  was  arranged  for  by 
W.  D.  Moriarity,  field  man  for  the 
Northwest  Electrical  Service  League, 
and  conducted  under  his  supervision. 
The  attendance  was  very  large,  and 
the  exhibition  was  thoroughly  success- 
ful from  every  standpoint.  It  is 
planned  to  hold  other  demonstrations 
throughout  the  Northwest  during  the 
coming  year. 

Electric  Cargo  Ship  on  Maiden  Trip 
Arrives  in  New  York. — The  San  Benito, 
the  largest  foreign  built  electric  drive 
cargo  steamer  to  enter  New  York, 
arrived  on  her  maiden  voyage  recently 
from  Almeria,  Spain.  She  reported  a 
successful  passage  through  hurricane 
weather  which  tested  her  efficiency  and 
seaworthiness  to  the  utmost.  The  ship 
is  of  .5,.500  tons  gross  burden,  .3.S6  ft. 
long  and  has  a  beam  of  4.5  ft.  She  is 
equipped  with  a  Curtis  turbine  genera- 
tor and  a  3,000-hp.  synchronous  motor 
connected  directly  with  the  propeller. 
The  motor  is  set  far  astern,  thus 
eliminating  the  long  shaft  and  shaft 
tunnel  and  giving  additional  cargo 
space.  The  San  Benito  was  designed 
for  a  speed  of  12  3-.^)  knots  and  on  her 
first  voyage  made  a  minimum  of  10  1-2 
knots  and  a  maximum  of  1.5  1-10  knots. 
Officials  said  that  despite  the  heavy 
weather  the  propellers  did  not  spin 
when  the  stem  left  the  water.  This 
was  said  to  be  due  to  the  action  of  a 
governing  device  on  the  electric  dnve. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Electrical  Manufacturers'  Club. — The 

Electrical  Manufacturers'  Club  will 
hold  its  annual  meeting  at  Hot  Springs, 
Va.,  on  Wednesdav  to  Saturday,  Nov. 
9-12. 

Pacific  Division,  Electrical  Supply 
Jobbers'  Association. — ^The  quarterly 
meeting  of  the  Pacific  Division  of  the 
Electrical  Supply  Jobbers'  Association 
will  meet  at  Del  Monte,  Cal.,  on  Nov. 
10,  11  and  12. 

Milwaukee  Section,  A.  I.  E.  E.— Prof. 
John  R.  Commons,  professor  of  eco- 
nomics at  the  University  of  Wisconsin, 
addressed  the  Milwaukee  Section  of  the 
Institute  on  Oct.  19  on  the  labor  and 
employment    situation. 

A.  I.  and  S.  E.  E.  October  Meetings. 
— Automatic  substations  were  discussed 
before  the  Chicago  Section  of  the  Asso- 
ciation of  Iron  and  Steel  Electrical 
Engineers  on  Oct.  31  by  Charles  H. 
Jones.  On  Oct.  24  the  Pittsburgh  Sec- 
tion discussed  the  papers  presented  at 
the  annual  convention. 

American  Physical  Society. — The  one 
hundred  and  eleventh  regular  meeting 
of  the  American  Physical  Society  will 
be  held  in  Chicago  at  the  Ryerson  Phys- 
ical Laboratory  on  Saturday,  Nov.  26. 
If  the  length  of  the  session  shall  re- 
quire it,  there  will  also  be  sessions  on 
Friday,  Nov.  25. 

Boston  Section,  A.  I.  E.  E.— Dr.  H.  S. 
Osborne  of  the  American  Telephone  & 
Telegraph  Company  spoke  at  the  Oct. 
28  meeting  of  this  section  on  "Tele- 
phone Transmission  Between  Cuba  and 
Catalina."  The  meetings  anc  papers 
committee  of  the  section  has  arranged 
a  very  interesting  program  for  the 
winter.  The  dates  are  not  yet  definitely 
fixed,  but  the  meetings  will  cover  the 
St.  LawTence  project,  recent  details 
upon  radio  communication,  some  of  the 
recent  developments  in  electrical  drive 
for  industrial  plants  and  kindred  sub- 
jects. Joint  meetings  with  the  other 
engineering  societies  are  being  ar- 
ranged for,  as  was  done   last  year. 


Coming    Meetings    of    Electrical    and 
Other  Technical  Societies 

A.    T.    and   S.   E.    E..   Philadelphia  Section — 

rhiladelphia,    Nov.    5. 
Elertrir.Tl        M.Tnnfarturers'        Club  —  Hot 

Springs.  Va..  Nov.  9-12. 
A.   I.  E.   E.,   New   York  Section — Nov.  14. 
N.    E.    li.    A..    Pariflr    Coast    Section — Del 

Monte,    Cal,    Nov.    11. 
Electric  Power  Club — Cleveland.  Nov.  14-15. 
A.   I,  E.   E.  and  Society  of  Naval  Architoots 

nnil     Marine    Knginoiis    —    New    York, 

Nov.  17. 
American    Phy.iiral    Society — Chicago.    Nov. 

L'.''i-26. 
Elertrlral     Suppjy     Jobbers)'     Ai^soriation — 

Parifle  Division — Del   Monte,  ral..  Nov. 

lo-l:;.       Atlantic     Division  — Cleveland 

Nov.  30,  Dec.  1-2. 
.\meriean    In.>!titiitp   of   Chemical    En^neer.s 

— Haltiniore,    Dec.    6-9. 
.\meriean    Phvsieal    Society — Toronto.    Can- 
ada.   Dc.    27-31. 
American   A.xsoolatlon  for  thi»  .\dvftnr<»ment 

of   .Science — Toronto,   Canada,    Deo,    27- 

.11. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Service  Charge  Is  Not  a  Rental 
Charge  for  Meters. — That  a  service 
charge  ^s  not  a  rental  charge  for  gas 
meters  within  the  meaning  of  the 
statute  prohibiting  such  a  charge  was 
the  finding  of  the  New  York  Supreme 
Court,  Special  Term,  in  an  action 
recently  brought  by  the  Town  of  North 
Hempstead  against  the  Public  Service 
Coi-poration   of   Long   Island. 

Change  of  Municipal  Rules  Affecting 
Signs  Not  Valid  as  to  Existing  Signs 
Properly  Erected. — A  new  municipal 
ordinance  affecting  the  size  and  erec- 
tion of  electric  signs  has  been  declared 
by  the  Supreme  Court  of  Oregon  (City 
of  Portland  vs.  Yates)  to  be  invalid  as 
regards  previously  existing  signs  safely 
installed  in  accordance  with  the  former 
rules  of  the  city,  no  question  of  public 
health,  morals  or  welfare  being  in- 
volved.    (199  Pac.  184.)* 

Commission  May  Not  Interfere  with 
Alienation  of  Property  of  Public  Service 
Corporation  Not  Essential  to  Its  Duties. 
— The  Supreme  Court  of  Alabama  has 
declared,  in  Alabama  Public  Service 
Commission  vs.  Louisville  &  Nashville 
Railroad  Company,  that  the  common- 
law  rule  that  a  quasi  public  corpora- 
tion may  not,  in  the  absence  of  statu- 
tory warrant,  make  any  contract  by 
which  its  power  to  perform  its  public 
functions  will  be  impaired  never  did 
prevent  the  alienation  of  such  property 
as  was  not  essential  to  the  exercise  of 
its  duties,  and  hence  the  commission 
was  not  authorized  to  detemiine 
whether  or  not  an  alienation  of  such 
property  was  consistent  with  the  in- 
terest of  the  public.     (89  So.  524.) 

Increase  of  Rates  Without  Full  Hear- 
ing.— In  decreeing  that  the  New  York 
Public  Service  Commission  has  power 
to  authorize  increased  telephone  rates 
where  existing  rates  appear  unreason- 
able, even  though  a  full  hearing  and 
investigation  have  not  been  had,  the 
New  York  Supreme  Court  said  (New 
York  vs.  New  York  Telephone  Com- 
pany): "The  Legislature  has  given  the 
Public  Service  Commission  the  power 
not  only  to  make  orders  fixing  the 
maximum  rates,  but  to  abrogate  such 
orders  and  to  'consent'  to  an  increase 
of  rates.  It  would  be  unreasonable  to 
hold,  without  a  clear  expression  by  the 
Legislature,  that  when  the  commis- 
sion is  of  the  opinion  that  conditions 
have  changed  to  an  extent  which  ren- 
ders the  old  rate  unreasonable  and 
perhaps  unconstitutional,  it  must  con- 
tinue its  old  order  in  force  and  may 
not  'consent'  to  an  increase  of  rates 
pending  the  time  when  it  can,  after  a 
full  hearing,  make  a  new  'prophecy'  as 
to  what  will  constitute  reasonable  rates 
in  the  future."     (189  N.  Y.  S.  701.) 


•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 


Notice  of  Bonus  to  Employees  Does 
Not     Affect     Right     to     Discharge. — A 

notice  by  an  employer  that  salaried 
employees  remaining  with  the  com- 
pany "during  the  year  would  receive  a 
bonus  dos  not,  according  to  the  decision 
of  the  California  District  Court  of 
Appeals,  in  Russell  vs.  H.  W.  Johns- 
Manville  Company  of  California,  affect 
the  employer's  right  to  discharge  an 
employee  hired  from  month  to  month 
at  any  time  before  the  expiration  of 
the  year,  the  bonus  being  a  voluntary 
gratuity  and  not  binding.  (200  Pac. 
668.) 

Where  Does  "Delivery"  of  Electricity 
Take  Place? — Where  an  electric  light 
and  power  company  was  bound  by  its 
franchise  to  pay  a  percentage  of  its  re- 
ceipts on  all  electrical  energy  sold 
within  the  city  limits,  the  city  cannot, 
according  to  a  decision  of  the  Supreme 
Court  of  California  in  City  of  Oakland 
vs.  Great  Western  Power  Company,  col- 
lect for  energy  delivered  to  a  corpora- 
tion outside  the  city  limits,  even  if  the 
makers  are  within  the  limits,  since  "de- 
livery" takes  place  at  the  junction  of 
the  wires  of  the  customer  and  of  the 
wires  of  the  selling  company,  and  not 
at  the  meter.  Nor  does  the  fact  that 
a  customer  outside  the  city  limits  re- 
delivered electrical  energy  for  use 
within  the  city  limits  authorize  the  city 
to  collect  a  percentage  on  the  energy  so 
delivered.      (200   Pac.   395.) 

Control  of  Franchise  Contract  Rates. 

— In  an  action  begun  by  the  town  of 
North  Hempstead,  N.  Y.,  to  enjoin  the 
Public  Service  Corporation  of  Long 
Island  from  increasing  rates  charged 
for  gas  to  private  consumers  over  those 
fixed  by  consent,  which  had  been 
granted  subsequent  to  the  enactment 
of  the  Public  Service  Commissions  law, 
the  Supreme  Court  of  New  York, 
Special  Term,  denied  the  plaintiff's 
motion  to  continue  a  peremptory  in- 
junction. Thereafter,  the  Appellate 
Division,  Second  Department,  reversed 
the  order  of  the  Supreme  Court,  Special 
Term.  The  Court  of  Appeals  has  now 
reversed  the  Appellate  Division  and 
affirmed  the  order  of  the  Special  Term 
vacating  the  temporary  injunction.  The 
court  holds  that  the  consent  given  by 
the  towTi  is  subject  to  the  rijrhts  re- 
served to  the  company  by  the  Public 
Service  Commissions  law  to  put  into 
operation  a  new  schedule  on  giving  the 
prescribed  notice.     (132  N.  E.  144.) 

What  Constitutes  an  Electric  Light 
Company? — In  Commonwealth  vs. 
Pennsylvania  Water  &  Power  Compnny, 
the  defendant,  a  hydro-electric  com- 
pany which  had  been  formed  by  a  con- 
solidation of  water-power  companies, 
contended  that  it  was  not  an  electric 
light  company.  The  state  had  en- 
deavored to  assess  against  it  a  gross 
income  state  tax  on  amounts  received 
from  the  sale  of  electrical  energy. 
Neither  the  defendant  nor  any  of  its 
constituent  companies  was  chartered 
as  an  electric  light  company  or 
engaged  in  electric  lighting,  but  a  part 
of  the  energy  sold  by  it  is  ultimately 
used  for  that  purpose.  In  1916  taxes 
were  assessed  against  the  company 
upon  its  gross  income  from  the  sale  of 
electrical  energy  on  the  theory  that 
its  business  was  that  of  an  electric 
light  company.  The  County  Court 
found  against  this  contention,  and  the 
finding  has  now  been  sustained  by  the 
Supreme  Court  of  the  state.  (114  At. 
489.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Clerk's  Error  Binding  on  Commis- 
sion.— The  North  Dakota  Board  of  Rail- 
road Commissioners  has  held  that  a 
schedule  of  rates  which  owing  to  the 
oversight  of  a  member  of  its  clerical 
force  was  not  placed  before  it  within 
the  legal  period  of  thirty  days  from 
the  time  of  filing  became  the  legal 
schedule  and  cannot  now  be  suspended 
in  order  to  allow  a  hearing. 

Interrelation  of  Good  Ser\nce  and 
Adequate  Rates. — The  principle  that, 
although  increased  rates  should  not  be 
granted  to  a  company  while  its  ser%'ice 
is  below  minimum  standard,  just  as 
soon  as  its  service  is  improved  an  ad- 
vance in  rates  should  be  accorded  it 
in  order  that  it  may  attract  capital 
by  assuring  safety  of  investment  and 
continuity  of  return  was  sanctioned  by 
the  North  Carolina  Corporation  Com- 
mission in  deciding  an  application  for 
increased  gas  rates  made  by  the  Ashe- 
ville   Power   &   Light   Company. 

Cities  Have  Right  to  Appear  Against 
Applications  by  Utilities. — The  right  of 
cities  and  villages  in  New  York  State 
to  appear  in  opposition  to  applications 
made  to  the  Public  Ser\-ice  Commission 
by  utility  companies  affecting  municipal 
contracts  has  been  affirmed  by  the  com- 
mission. This  right  had  been  disputed 
on  the  ground  that  municipalities  had 
no  legal  status.  The  commission  held 
differently  and  said:  "The  theory  of 
the  whole  thing  is  that  a  contract  is  a 
contract,  and  we  are  here  to  sustain 
the  contract  unless  certain  circum- 
stances are  made  to  appear  to  us  to 
show  that  the  contract  should  be  for 
the  time  being  done  away  with  or 
suspended." 

Coal  Rider  Retained  as  Precautionary 
Measure. — In  refusing  increased  rates 
to  the  street-railway  and  electric  de- 
partments of  the  L>Tichburg  Traction 
&  Light  Company  while  granting  them 
to  the  gas  department,  the  Virginia 
State  Corporation  Commission  main- 
tained that  the  water-power  facilities 
of  the  city  should  rightly  inure  to  the 
benefit  of  electrical  customers.  Con- 
cerning the  retention  of  a  coal  rider  it 
said:  "It  is,  of  course,  desirable  to 
minimize  the  operations  of  the  coal 
rider  as  much  as  possible,  so  that  the 
customer  may  more  nearly  apprehend 
what  the  cos;  of  his  energy  \yill  be. 
Since,  however,  we  are  granting_  no 
increase  in  electric  rates  and  it  is  given 
to  no  one  to  prophesy  as  to  the  future, 
we  judge  it  best  to  continue  the  coal 
rider  for  flie  present,  so  that  the  com- 
pany may  be  saved  from  disaster  in  the 
event  that  there  is  another  such  ex- 
traordinarv-  increase  in  coal  prices  as 
that  of  the  fall  of  1920.  and  on  the 
other  hand  so  that  the  customers  may 
have  the  benefit  of  any  saving  the  com- 
pany may  be  able  to  effect  in  the  price 
of  coal  or  in  the  freight  charges  upon 
it" 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


j  p.  A.  Cheney,  who  was  elected  presi- 
dent of  the  Southeastern  Section  of  the 
>fational  Electric  Light  Association  at 
lij^s  meeting  in  Chattanooga.  Tenn.,  Oct. 

i  17-19,   is  general   manager   of   the    Or- 


lando (Fla.)  Water  &  Light  Company. 
Mr.  Cheney  was  born  in  Orlando  Jan. 
23,  1889,  and  educated  in  the  local 
schools  and  Rollins  College  Academy, 
Winter  Park,  Fla.  He  was  graduated 
with  the  degree  of  A.B.  from  Dart- 
mouth in  the  class  of  1911.  Mr.  Che- 
ney was  first  employed  by  the  Orlando 
Water  &  Light  Company  as  an 
engineer  in  the  generating  station. 
After  his  graduation,  however,  he  was 
identified  with  the  business  office,  serv- 
ing successively  as  cashier,  bookkeeper, 
assistant  manager  and  general  man- 
ager. The  latter  position  he  has  hold 
since  1915.  The  Orlando  Water  & 
Light  Company  serves  the  cities  of 
Orlando,  Winter  Park  and  Maitiand 
with  electric  service  and  also  operates 
rural  service  lines.  The  company  oper- 
ates in  addition  waterworks,  gas  and 
ice  plants  in  Orlando.  It  serves  15,000 
people  in  a  fast-growing  section.  The 
company  was  organized  as  the  Orlando 
Water  &  Sewage  Company  in  1887.  In 
1894,  when  it  went  into  the  hand.s  of 
a  receiver,  it  was  taken  over  by  Judge 
I.  M.  Cheney,  father  of  D.  A.  Cheney, 
United  States  district  attorney  and 
United  States  district  judge,  who  has 
developed  the  property  to  the  present 
time.  In  1901  the  electric  plant  was 
installed,  in  1903  the  ice  plant  was 
added,  and  in  1905  the  local  gas  works 
were  absorbed  and  the  three  were  con- 
solidated under  one  organization  be;ir- 
ing  the  present  name.  Mr.  Cheney  has 
been  associated  with  the  Southeastern 
Section  of  the  N.  E.  L.  A.  for  a  num- 


ber of  years  and  has  served  as  a  mem- 
ber of  the  executive  committee  and  as 
second  and  first  vice-president. 

T.  O.  Kennedy,  who  was  recently 
elected  president  of  the  Rocky  Moun- 
tain Division  of  the  N.  E.  L.  A.,  has 
been  general  superintendent  of  the 
Denver  Gas  &  Electric  Light  Com- 
pany since  the  summer  of  1917.  Mr. 
Kennedy  has  been  very  active  in  arous- 
ing public  appreciation  of  electrical 
service.  He  is  chairman  of  the  com- 
mittee on  public  utility  information  in 
the  Rocky  Mountain  territory  and  also 
of  the  advisory  committee  of  the  Den- 
ver Co-operative  Electric  League,  and, 
in  fact,  credit  is  given  to  him  as  the 
first  to  see  the  possibilities  of  such 
co-operative  development.  He  is  also 
head  of  the  league's  committee  in  the 
building  of  Denver's  first  electrical 
home.  In  addition,  he  was  at  one  time 
chairman  of  the  electrical  bureau  of 
the  Denver  Civic  &  Commercial  Asso- 
ciation. Mr.  Kennedy  was  born  Nov. 
26,  1886,  at  Poplar  Bluff,  Mo.,  and  was 
educated  in  the  public  schools  of  that 
place,  later  attending  the  University  of 
Missouri,  where  he  w-as  graduated  as 
an  electrical  engineer  in  1907.  He  then 
started  as  a  junior  engineer  with  the 
old  Denver  Gas  &  Electric  Company 
and  in  September,  1908,  was  trans- 
ferred to  the  Montgomery  (Ala.)  Light 
&  Water  Company.     He  returned  north 


ice,  as  construction  engineer  for  the 
company,  and  in  August,  1914,  he  be- 
came general  manager  of  the  Mas- 
sillon  (Ohio)  Gas  &  Electric  Company. 
In  July,  1917,  the  Doherty  company 
made  some  changes  in  its  Denver  per- 
sonnel, with  the  result  that  Mr.  Ken- 
nedy was  transferred  to  that  city  and 
made  genei-al  superintendent.  Arriv- 
ing there  during  the  war,  he  immedi- 
ately engaged  in  Liberty  loan  and  wel- 
fare agency  drives,  heading  unusually 
successful  teams  in  every  case. 

John  K.  Swanson,  the  recently  elected 
president  of  the  Michigan  Section  of 
the  National  Electric  Light  Association, 


in  September,  1910,  to  become  superin- 
tendent of  the  Lincoln  (Neb.)  Gas  & 
Electric  Company,  and  remained  there 
until  January,  1912,  when  he  was  ap- 
pointed engineer  in  charge  of  the  Ozark 
Power  &  Water  Development  on  the 
White  River  in  Missouri.  The  New 
York  office  of  Henry  L.  Doherty  & 
Company  was  his   next   place   of  serv- 


is  a  native  of  Scotland.  He  came  to 
-America  in  1889  and  resided  in  New 
York  City  until  1900,  when  he  removed 
to  Michigan.  He  is  a  graduate  of  Al- 
bion College  and  first  entered  business 
life  as  a  salesman  for  the  Saginaw 
Milling  Company.  He  entered  the 
utility  field  with  the  Saginaw  Gas  & 
Electric  Company  in  1913  and  became 
the  general  manager  of  the  Bay  City 
Gas  &  Electric  Company  a  year  later. 
In  1916  he  was  transferred  to  the  Jack- 
son office  and  became  secretary  of  the 
Michigan  Light  Company  and  assistant 
secretary  of  the  Consumers'  Power 
Company.  In  1919  he  was  made  dis- 
trict manager  of  the  Michigan  Light  & 
Consumers'  Power  Company  with  head- 
quarters in  Jackson.  "This  position  he 
now  holtis.  Mr.  Swanson  has  been  a 
strong  supporter  of  the  National  Elec- 
tric Light  Association  work  and  a  con- 
sistent "booster"  in  the  state  associa- 
tion work  of  which  he  now  becomes  the 
leader. 

D.  W.  Iloper  was  the  subject  of  a 
biographical  sketch  in  the  Oct.  8  issue 
of  the  Electrical  World  owing  to  his 
appointment  as  chairman  of  the  under- 
ground systems  committee  of  the  N. 
E.  L.  A.  Unfortunately  the  section 
originally  prepared  recording  results 
of  Mr.  Roper's  special  engineering  in- 
vestigations was  accidentally  r.nitted 
in  making  up  the  page.  That  section  is 
as  follows: 

Mr.  Roper  is  a  member  of  the  West- 
ern Society  of  Engineers  and  has  taken 
an  active  part  in  developing  that  organ- 
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ization  as  well  as  the  local  section  of 
the  Institute.  He  has  contributed  many 
important  papers  to  the  A.  I.  E.  E.  on 
underground  cable  work  and  two 
papers,  one  in  191.')  and  the  other  in 
1!120,  on  lightning  protection  for  dis- 
tribution circuits.  His  paper  on  "Ex- 
perience with  Line  Transformers,"  pre- 
sented before  the  A.  I.  E.  E.  on  May 
28,  1914,  preceded  his  investigations 
on  lightning  protection.  He  also  pre- 
sented a  noteworthy  paper  on  electrol- 
ysis before  the  St.  Louis  Section  of 
the  A.  L  E.  E.  on  May  29,  1918.  An- 
other paper  was  presented  before  the 
Edison  Illuminating  Companies  on  un- 
derground work  in  1906.  He  has  also 
served  on  several  committees  of  that 
association.  For  a  paper  on  "A  Few 
Unusual  Burn-outs  of  Underground 
Cables,"  presented  in  1908  before  the 
Western  Society  of  Engineers,  Mr. 
Roper  received  the  award  of  the 
Chanutc  medal. 

William    W.    Merrill,    the   new  chair- 
man of  the  Switch   Box  Section  of  the 


.Associated  IManufacturers  of  Electrical 
Supplies,  is  the  vice-president  and  gen- 
eral manager  of  the  Chicago  Fuse  Man- 
ufacturing Company.  He  has  come  up 
through  the  ranks  in  that  organization 
since  1894,  having  served  successively 
as  bookkeeper,  cashier,  secretary, 
assistant  treasurer,  treasurer,  and  since 
April,  1910,  as  vice-pi'esident  and  gen- 
eral manager. 

His  education  was  received  in  the 
Boston  schools  and  he  went  to  work  for 
the  Boston  &  Maine  Railroad  in  1889. 
He  remained  with  that  company  until 
1892,  when  h,-  went  to  Chicago  and 
entered  the  statistical  depai'tment  of 
the  Illinois  Steel  Company.  He  was 
later  transferred  to  the  auditing  depart- 
ment, remaining  there  until  he  went 
to  the  Chicago  Fuse  Manufacturing 
Company  in  1894.  Mr.  Merrill  has 
made  his  way  up  through  hard  work 
and  knowledge  of  the  business  in  build- 
ing up  the  company  so  that  at  pres- 
ent he  is  the  second  largest  stock- 
holder. 

Edward  Flad  has  resigned  as  a  mem- 
ber   of    the    Missouri    Public    SerN-ice 


Commission  to  resume  the  practice  of 
ci\il    engineering   in    St.   Louis. 

C.  V.  Allen  has  been  appointed 
Mexican  manager  of  the  Westinghouse 
Electric  International  Company  with 
headquarters  at  Mexico  City. 

C.  O.  Wilson,  formerly  merchandising 
manager  for  the  Adirondack  Power  & 
Light  Corporation,  has  become  resident 
manager  for  the  company  at  Oneida, 
N.  Y. 

A.  Telford  Smith  has  become  associ- 
ated with  the  Sao  Paulo  (Brazil)  Elec- 
tric Company,  Ltd.  Mr.  Smith  was  for- 
merly with  the  Winnipeg  (Man.)  Elec- 
tric   Railway   Company. 

Ward  B.  Kindy  has  left  the  Iowa 
State  College,  where  he  was  instructor 
in  the  electrical  engineering  depart- 
ment, to  take  up  similar  work  in  the 
Leland  Stanford,  Jr.,  University. 

William  C.  Murrell  has  become  asso- 
ciated with  the  Public  Service  Electric 
Company,  Newark,  N.  J.  Mr.  Murrell 
was  formerly  an  instructor  in  Cornell 
University. 

W.  Harry  Stone,  who  was  superin- 
tendent of  electrical  construction  with 
the  Los  Angeles  Railway  for  many 
years,  has  resigned  and  entered  into 
business  in  Los  Angeles. 

R.  P.  Harrison  of  the  Thomas  &  Betts 
Company,  New  York  City,  has  recently 
been  appointed  chairman  of  the  Outlet 
Box  and  Outlet  Box  Fittings  Sections  of 
the  Associated  Manufacturers  of  Elec- 
trical Supplies. 

Earl  Browne,  the  newly  elected  pres- 
cient of  the  California  Contractor-Deal- 
ers' Association,  has  been  identified 
with  the  activities  of  the  contractor- 
dealers  of  San  Francisco  since  1907. 
In  that  year  he  joined  the  Electric 
Appliance  Company,  where  he  was  em- 
ployed for  two  years.  Subsequently  he 
was  with  the  Dunham,  Corrigan  &  Hay- 
den  Company  and  the  John  G.  Sutton 
Company.  Two  years  ago  he  organized 
the  firm  of  Browne-Langlais,  electrical 
contractors.  In  1917  he  was  president 
of  the  San  Francisco  Association  of 
Contractor-Dealers. 

Harry  W.  Eastwood,  who  for  the  last 
four  years  has  had  charge  of  the  steel 
mill  and  ci-ane  division  of  the  Cutler- 
Hammer  Manufacturing  Company,  has 
been  appointed  manager  of  the  Cleve- 
land branch  office,  taking  the  place  of 
Lynn  B.  Timmerman,  former  assistant 
manager  of  the  central  district,  who 
leaves  to  enter  the  automobile  busi- 
ness in  Lima,  Ohio,  after  having  been 
associated  with  the  Cutler-Hammer 
Company  at  Cleveland  since  1914.  Mr. 
Eastwood's  experience  in  the  electrical 
industry,  particularly  in  the  controller 
field,  dates  back  from  his  graduation 
from  Rose  Polytechnic  Institute  in  1906 
with  degrees  in  engineering.  He  was 
first  associated  with  the  Ohio  Works 
of  the  Carnegie  Steel  Works  at  Youngs- 
town  and  later  with  the  Electrical 
Controller  &  Manufacturing  Company 
of  Cleveland,  in  association  with  his 
brother,  A.  C.  Eastwood,  who  was  one 
of  the  early  organizers  of  the  Cleve- 
land  company.      Mr.   Eastwood's   asso- 


ciation with  the  Cutler-Hammer  Manu- 
facturing Company  began  in  August, 
1917. 

Charles  L.  Shedd  has  been  appointed 
manager  of  the  Detroit  office  of  the 
American  Bosch  Magneto  Corporation, 
taking  the  place  of  Roy  Davey,  who  has 
been  made  manager  of  the  manufac- 
turing sales  department  at  Springfield, 
Mass.  Mr.  Shedd  was  at  one  time 
promotion  manager  of  the  truck  divi- 
sion of  the  Packard  Motor  Car  Com- 
pany at  Detroit.  Subsequently  he 
served  as  official  distributer  at  Omaha 
for  that  company,  and  still  more  re- 
cently he  acted  as  sales  manager  of 
the  Republic  Truck  Corporation  in  New 
York  City. 

E.  Newnham,  for  the  past  eleven 
years  connected  with  the  Robbins  t 
Myers  Company,  Springfield,  Ohio,  in 
the  capacity  of  electrical  engineer  and 
motor-sales  manager,  is  now  financially 
interested  and  actively  connected  with 
the    H.    G.    Manufacturing    Company, 


St.  Louis,  manufacturer  of  fractional- 
horsepower  motors.  Mr.  Newnham 
will  be  active  in  both  production  and 
sales. 


01)iliiarv 


Herbert  F.  Flagg,  super%isor  of  main- 
tenance for  the  Central  Massachusetts 
Electric  Company,  Brookfield  and  War- 
ren districts,  was  accidentally  killed  at 
Brookfield  Oct.  15  by  the  failure  of  a 
pole  upon  which  he  was  working.  He 
was  born  at  Winchendon,  Mass.,  about 
thirty-one    years    ago. 

James  .\.  .\nderson.  district  manager 
of  the  Minneapolis  and  St  Paul  offices 
of  the  Wagner  Electric  Company,  with 
charge  of  the  company's  business  in 
Minnesota  and  North  and  South  Da- 
kota, died  recently  in  Minneapolis  after 
a  long  illness.  He  had  been  connected 
with  the  electrical  industry  in  Schenec- 
tady, N.  Y.,  and  New  Orleans. 


Some  Improvement  in  Porcelain 
Insulator  Market 

A  SURVEY  of  the  market  for  porcelain  insulators  shows 
that  some  improvement  has  been  experienced  since  last 
summer,  but  that  something  in  the  nature  of  a  dead  level 
may  be  expected  until  around  the  first  of  the  year.  De- 
mand for  the  small  distribution  sizes  of  porcelain  insulators 
is  fairly  good  in  the  East  and  South,  and  indications  are 
that  a  number  of  jobbers  have  let  their  stocks  run  low. 
Rush  orders  have  been  received  by  manufacturers  from 
jobbers  in  Boston  and  in  various  parts  of  Pennsylvania, 
though  none  of  these  orders  has  been  particularly  large. 
A  number  of  fair  orders  have  been  received  from  the  South- 
east and  the  South.  Jobbers  in  other  parts  of  the  country 
seem  fairly  well  stocked. 

Reports  from  the  Middle  West  say  that  jobbers  are  well 
stocked  and  can  make  immediate  shipments  for  all  ordi- 
nary demands.  There  are  numerous  inquiries  and  a  fail- 
number  of  orders,  most  of  them  for  small  lots.  Utilities 
there  are  not  buying  as  heavily  as  was  the  case  several 
months  ago.  This  condition  may  be  accounted  for  by  the 
fact  that  the  number  of  small  extensions  under  construction 
has  dropped  off. 

Prices  remain  unchanged  since  the  drop  which  was  made 
around  the  beginning  of  September.  Manufacturers  say 
that  labor  costs  are  still  high  and  that  there  is  not  apt  to 
be  another  decrease  for  some  time. 


Unemployment  Conference  Sees  Hope  in 
Building  Improvement 

IT  IS  well  to  note  that  the  National  Conference  on  Unem- 
ployment is  depending  to  a  great  extent  on  construction 
work  to  reduce  the  number  of  men  out  of  work  at  the  pres- 
ent time  and  to  help  the  country  over  the  hard  winter  sea- 
son that  has  been  predicted.  Basing  the  program  on  the  tre- 
mendous total  of  contracts  let  during  September,  which 
exceeded  the  largest  previous  September  by  Hi  per  cent. 
Secretary  Hoover  is  keeping  in  touch  with  mayors'  com- 
mittees all  over  the  country  to  speed  up  the  construction 
of  public  works  and  public  utilities.  The  public  works  com- 
mittee of  the  conference  is  co-ordinating  all  this  informa- 
tion and  making  it  available  for  any  community  that 
wishes  it. 

This  step  is  important  not  only  to  the  individual  who  is 
DUt  of  work  but  to  the  contractor-dealer  who  has  been  ex- 
pecting to  "lay  off"  the  i;:reater  part  of  his  organization 
this  winter  and  to  the  manufacturers  of  wire,  fixtures,  sched- 
ule material  and,  in  general,  all  wiring  supplies.  Ordinarily 
public  works  construction  is  allowed  to  drag  along  slowly, 
but  if  the  Unemployment  Conference  succeeds  in  its  pro- 
gram it  will  mean  that  a  good  percentage  of  the  public 
works  and  buildings  which  had  been  scheduled  to  start  next 
spring  will  got  under  way  at  once.  At  the  present  time 
there  is  planned  about  $800,000,000  worth  of  this  kind 
of  construction  which  is  not  contracted  for.  If  one-half  of 
this  could  be  started  now,  it  would  mean  at  least  $20,000,- 
000  worth  of  electrical  work,  figured  on  the  basis  of  5  per 
cent  of  the  total  building  cost. 

It  is  felt  by  the  building  industry  that  the  standing  com- 
mittee of  the  conference  will  prove  of  great  value  to  busi- 
ness interests  of  the  country  later  as  well  as  now.  Studies 
carried  on,  according  to  officials,  will  be  designed  to  ■prevent 
sharp  variations  in  the  country's  employment  curve  over  a 
period  of  years  by  suggesting  methods  of  spreading  work 


opportunity  over  the  lean  and  the  fat  years.  What  this 
would  mean  to  every  branch  of  the  electrical  industry  may 
easily  be  seen. 

Malleable  Fittings  Prices  Unsteady  in 
Dull  Market 

AS  IN  the  other  branches  of  the  iron  and  steel  industry 
the  manufacturers  of  malleable  fittings  are  operating 
only  on  part  time  and  quite  a  wide  range  in  price  quota- 
tions can  be  had.  One  New  England  foundry  which  turns 
out  guy  clamps,  insulator  pins,  washing  machine  parts  and 
other  miscellaneous  small  castings  is  operating  from  two 
to  three  days  a  week.  Very  few  large  orders  are  being 
Dlaced  and  competition  is  keen.  Price  cutting  is  much  in 
evidence  and  some  manufacturers  declare  that  prices  have 
been  quoted  in  a  number  of  instances  which  cover  only  the 
bare  cost  of  material  and  labor  without  any  allowance  for 
overhead  cost  or  profit. 

From  the  high  mark  two  years  ago  of  36  cents  a  pound 
for  small  malleable  castings  the  price  has  dropped  to  around 
13  to  14  cents  a  pound  at  the  present  time.  Some  quota- 
tions as  low  as  8  to  10  cents  have  been  reported.  For  the 
larger  castings  the  price  ranges  from  8,  to  11  cents  per 
pound.  Malleable  prices  at  Pittsburgh  have  held  steady 
around  $20.50  per  ton  for  the  past  month.  However,  slight 
changes  would  have  little  effect  on  finished  castings  and 
there  is  little  to  indicate  that  finished  prices  will  change  for 
some  time. 

Manufacturers  state  that  many  users  of  malleable  cast- 
ings have  large  stocks  on  hand  which  were  purchased  a 
year  or  so  ago  and  these  stocks  must  be  consumed  before 
any  considerable  activity  can  be  expected. 


Metal  Market  Situation 

THE  copper  market  has  shown  some  strength  during  the 
week,  though  some  producers  are  reported  to  have  made 
sales  early  in  the  week  at  slightly  under  13  cents.  However, 
there  was  little  of  this,  and  the  large  producers  have  not 
weakened  in  their  stand  for  a  13-cent  price.  There  is  not 
a  great  deal  of  activity  in  the  market  at  this  price,  though 
domestic  consumers  seem  slightly  more  interested  than  be- 
fore in  covering  their  requirements  for  the  year.  Domestic 
consumption  for  October  was  estimated  at  60,000,000  lb., 
which  is  about  40  per  cent  under  September.  Exports  for 
October  also  apparently  will  be  smaller,  though  govern- 
ment figures  are  not  yet  available. 


NEW  YORK  METAL  MARKET  PRICES 

Oct.  24.  1921  0.:l.  31.    1921 

Coppor                                                                          f          p      (I  £        s       d 

I.oniinn,  Bt.nnd.ird  fpot 66         2       6  66        5       0 

Cent"  pir  I'ouiid   Cents  por  Pound 

Prime  Lake I  >  00  1 3   00 

Klcetrolytio 12  75  12  75 

Ca,sting 12    371  '23'! 

Wircbn.'.e 14  50  14   50 

I..ad.  Am.  S.  &  R.  Co.  prire 4.70  4  70 

Antilnonv 4.85  4   8(1 

Niikrl.  iiigot 41,00  41011 

Sheet  zinc.  f.  o.  b.  iimclter 10  00  10  00 

Zinc,  spot 5   10     5   15  5  05-5   10 

Tin.  Strait.- 28  50  28    12! 

Aluminum.  98  to  99  per  cent 24   50  24   50 

OLD  METALS 

Centipcr  Pound  finli  p.r  Pound 

Heavy  copper  and  wire 10  50— MOO  10  50—10  75 

Br.i^«.  heavy 5  00  —  S  50  5  00  —  525 

Bra^.lighi 4  75—500  475  —  497; 

le.-id.heavv          3  75  •■  4  00  3  75-400 

Zmc.oldscrai 2.25-2)7!  2  25-250 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening   of  Business   on   Monday   of  This  Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


CHANGES  in  the  electrical  industry  of  any  consequence 
are  hard  to  find.  The  tone  of  business  in  all  parts  of 
the  country  still  is  one  of  very  gradual  improvement  with 
very  few  high  spots.  There  is  little  or  no  pessimism  and 
there  seems  to  be  confidence  that  any  improvement  which 
occurs  from  now  on  is  bound  to  be  permanent. 

Chicago  reports  a  fair  movement  of  electrical  supplies, 
with  virtually  no  price  changes.  Contractor-dealers  are 
optimistic  there  on  account  of  suburban  residence  building. 
Manufacturers  of  arc-welding  apparatus  report  good  sales 
for  reclamation  purposes.  New  York  jobbing  houses  are 
experiencing  a  good  call  for  wiring  supplies.  A  reduction 
of  10  per  cent  on  knife  switches  has  been  announced.  Build- 
ing operations  in  Atlanta  to  Nov.  1  have  exceeded  the 
amount  for  the  whole  of  1920.  Drought  is  being  felt  there 
and  power  customers  are  being  rationed  by  the  Carolina 
Light  &  Power  Company.  Conditions  in  the  New  England 
textile  district  have  greatly  improved,  some  mills  operating 
on  a  full-time  basis.  Boston  jobbers  have  low  stocks  and 
are  starting  to  order  from  manufacturers.  The  same  con- 
dition is  reported  from  St.  Louis. 

The  building  strike  of  San  Francisco,  which  lasted  four 
months,  has  been  settled  and  construction  has  started  there 
again.  The  Intermountain  section  reports  better  business 
in  lamps  and  fixtures,  and  particularly  a  flurry  in  ranges. 
Exports  from  Portland  and  Seattle  have  shown  large  in- 
creases recently. 

NEW  YORK 

With  few  and  slight  price  changes  since  last  week  jobbers 
report  that  activity  in  wiring  supplies  continues.  Individual 
orders  have  not  increased  in  size,  but  sales  are  becoming 
more  and  more  frequent,  indicating  that  there  has  been  no 
let-up  in  the  steady  improvement  of  conditions.  A  general 
feeling  of  satisfaction  and  relief  was  expressed  now  that 
the  railroad  strike  is  definitely  out  of  the  way.  An  atmos- 
phere of  optimism  pervades  the  electrical  trade,  and  confi- 
dence in  the  stability  of  the  improvements  seems  to  increase 
from  week  to  week. 

Credits  and  collections  are  improving  gradually,  although 
new  accounts  are  opened  only  after  careful  investigation. 
Current  credit  billings  are  on  a  thirty-day  to  sixty-day  basis. 

Conduit. — Little  change  has  been  shown  in  the  demand  for 
this  material.  Contractors  are  ordering  in  quantities  suffi- 
cient to  meet  immediate  needs,  and  the  additional  5  per 
cent  discount  announced  last  week  apparently  has  not  stim- 
ulated buying.  Prices  quoted  this  week  were  as  follows: 
i-in.  black  pipe  in  2,.'i00  ft.  lots,  $50.83;  3-in.,  $65.32,  and 
1-in.,  $93.16  per  1,000  ft.  Galvanized  pipe  in  the  same  sizes 
was  quoted  at  $55.93,  $72.22  and  $103.36  per  1,000  ft.  Job- 
bers' stocks  in  the  above  sizes  are  good,  but  for  larger  sizes 
are  somewhat  spotty. 

Rubber-Covered  Wire. — The  market  is  slightly  stronger 
than  last  week,  and  a  few  jobbers  who  have  been  offering 
special  price  inducements  have  advanced  tlieir  quotations. 
No.  14  rubber-covered  is  quoted  at  $6.50  per  1,000  ft.  in 
5,000-ft.  lots.  Demand  is  fair  for  moderate-size  quantities 
and  stocks  are  good. 

Flexible  Armored  Conductor. — The  activity  on  this  ma- 
terial continues,  and  some  manufacturers  are  behind  with 
their  deliveries.  No.  14  two-wire  single-strip  is  quoted  this 
week  at  $45  to  $46  per  1,000  ft.  in  lots  of  that  quantity. 


Double-strip  is  quoted  at  $48  per  1,000  ft.  Jobbers'  stocks 
are  limited. 

Lamp  Cord. — Although  wire  prices  are  stronger  this  week, 
jobbers  have  not  advanced  this  material.  No.  18,  cotton, 
twisted,  was  quoted  at  $12.90  per  1,000  ft.  and  the  parallel 
cord  in  the  same  size  at  $15.60.     Stocks  generally  are  good. 

Loom. — Prices  on  this  material,  for  which  there  is  very 
small  demand  in  this  territory  are  easier.  In  1,000-ft.  lots 
the  :i\>-in.  size  is  quoted  at  $16.50  to  $17  and  the  i-in.  size 
from  .|18  to  $18.50  per  1,000  ft. 

Metal  .Moulding. — Demand  is  small  and  stocks  are  kept 
low.     The  three-wire  size  is  quoted  at  $5.60  per  100  ft. 

Schedule  Material. — The  fairly  active  demand  for  wiring 
supplies  keeps  this  material  moving  well.  No  price  changes 
were  announced  this  week.  Key  sockets  in  standard  pack- 
age lots  were  quoted  at  $18.15  per  100  and  pull  sockets  in 
standard  packages  at  $33  per  100. 

Knife  Switches. — Manufacturers  have  reduced  prices  from 
10  to  15  per  cent  on  open-knife  switches  and  slate  and  por- 
celain fuse  blocks.  The  dealers'  maximum  discount,  which 
formerly  was  25  per  cent,  is  now  33  per  cent  off  list. 


CHICAGO 

A  few  jobbers  report  a  decrease  in  sales,  but  in  general 
the  electrical  business  has  been  fair  with  few  price  changes. 
The  interest  in  building  as  shown  by  the  suburbs  has  lent  an 
atmosphere  of  optimism  to  the  trade.  Business  in  both 
fractional  and  large-size  horsepower  motors  is  slow,  but 
several  dealers  interviewed  gave  the  opinion  that  the  large 
number  of  fractional-horsepower  motors  which  were  being 
sold  at  cut  prices  by  irresponsible  jobbers  have  been  cleaned 
up.  With  this  stock  disposed  of  the  dealers  feel  that  a  fair 
demand  for  motors  will  be  noticeable  soon. 

Manufacturers  report  an  active  interest  shown  in  school 
lighting  fixtures  throughout  the  Western  States.  Building 
permits  issued  during  the  week  ended  Oct.  28  numbered  216, 
showing  an  increase  of  166  over  the  similar  period  in  1920. 

Wire. — This  material  continues  to  hold  steady  and  the 
bare  wire  base  is  quoted  at  16  cents.  Weatherproof  has  not 
changed  and  is  selling  fairly  well  at  16  cents  a  pound  in 
1,000-lb.  lots.  Some  better  sales  have  been  reported  this 
week  on  No.  11  rubber-covered,  wire,  although  this  material 
is  still  selling  at  $6.50  to  $6.75  per  1,000-ft.  in  5,000-ft.  lots. 

Conduit. — Several  jobbers  report  an  increased  movement 
on  this  material  because  of  better  activity  in  the  building 
industry  in  the  suburbs.  The  prices  are  as  follows:  For 
1-in  black  pipe  in  2,500-ft.  lots,  $48  to  $50;  3-in.,  $62  to  $65. 
and  1-in.,  $97  to  $103  per  1,000  ft.  Galvanized  pipe  in  the 
same  sizes  sells  at  $.53  to  $56,  $69  to  $73  and  $104  to  $108 
per  1,000  ft.  Jobbers  report  their  stocks  are  on  about  a 
thirty-day    to   forty-day    basis. 

Flexible  .Vrmored  Conductor. — This  material  is  also 
moving  fairly  well,  and  No.  14  two-wire,  double-strip  sells 
at  $50  iier  1,000  ft.  in  5,000-ft.  lots. 

Porcelain. — "Nail-it"  knobs  sell  for  $19.60  per  1,000  in 
barrel  lots,  and  jobbers  report  the  demand  to  be  fair.  Move- 
ment on  the  3-in.  x  J-in.  tube  continues  to  be  fair,  and  it 
sells  for  $6.44  per  1,000  in  barrel  lots. 

Lamp  Cord. — Jobbers  report  an  increase  in  sales  on  No. 
18  cotton,  twisted,  which  sells  for  $13  per  1,000  ft  Stocks 
on  hand  are  ample  enough  to  maintain  a  good  movement  of 
this  material. 

Heating  Appliances. — Portable  stoves  are  reported  as  the 
main  leaders  for  the  week,  although  ironers.  grills,  toasters 
and  open-air  heaters  are  not  far  behind  in  activity.  Certain 
jobbers  state  that  their  stocks  are  on  approximately  « 
thirty-day  basis;  other  jobbers  report  a  scarcity  in  stocks 
of  ironers  and  hair  driers. 

Loom. — The  demand  is  small  and  jobbers'  stocks  are  fair. 
In  1,000-ft.  lots  the  a":; -in.  size  sells  for  $18.50  to  $19  and  the 
J-in.  size  for  $21. 

Arc-Welding  Apparatus. — An  active  movement  on  arc- 
welding  equipment  for  reclamation  purposes  is  reported  by 
the  manufacturers  of  this  material.  Stocks  are  not  very 
heavy. 
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BOSTON 

Better  business  is  apparent  throughout  New  England 
jobbing  circles,  and  manufacturers  of  electrical  supplies  in 
this  section  are  receiving  more  orders.  The  improvement, 
while  slow,  is  reasonably  well  maintained  week  aft«r  week. 
Jobbers'  stocks  are  now  low  enough  to  require  considerable 
buying  and  prices  are  not  deterring  purchases  as  was  the 
case  last  summer.  In  the  textile  field  conditions  are  greatly 
improved,  some  of  the  leading  mills  being  run  at  about  100 
per  cent  capacity.  Woolen  and  worsted  mills  are  sold  up  to 
February,  1922,  in  some  cases. 

The  unwillingness  of  labor  to  take  a  proposed  25  per  cent 
wage  reduction  is  hampering  the  shoe  business  in  some  quar- 
ters, but  the  demand  is  excellent.  Slow  improvement  is  be- 
ginning to  be  evident  in  the  metal-working  industries.  The 
passing  of  the  threatened  railroad  strike  has  contributed  to 
better  feeling,  but  New  England  industries  were  well  pre- 
pareti  for  eventualities.  Building  construction  is  gradually 
increasing,  and  the  total  contracts  of  New  England  for  the 
week  ended  Oct.  25  were  $5,330,900,  compared  with  §4.646,- 
000  for  the  corresponding  week  a  year  ago,  and  the  best 
for  twenty  years. 

Schedule  Material. — Sales  are  improving,  and  New  Eng- 
land manufacturers  of  these  products  are  generally  report- 
ing improved  demand  from  jobbers.  A  much  healthier  fall 
trade  is  expected  than  was  apparent  Sept.  1.  Price  read- 
justments continue,  last  week  registering  an  advance  on  a 
well-known  parallel  plug  of  $1.50  per  1,000,  f.o.b.  factory. 
Pull  sockets  are  moving  well. 

Porcelain. — Insulators  are  moving  fairly,  with  plentiful 
stocks.  A  shortage  of  new  code  "Nail-it"  knobs  was  reported 
early  in  this  week  among  Boston  jobbers.  These  are  selling 
at  $18.50  per  1,000  in  barrel  lots,  but  deliveries  are  a  little 
slow.  Tubes  are  plentiful  and  in  fair  demand,  the  3-in. 
length,  A -in.  diameter  size  selling  at  $6.20  per  1,000  in  bar- 
rel lots. 

Wire. — Sharp  competition  features  the  market,  owing 
largely  to  accumulated  stocks.  Rubber-covered,  No.  14, 
sells  around  $6  per  1,000  ft.  in  5,000-ft.  lots.  The  demand 
is  good,  owing  to  improved  building  construction.  Only 
light  sales  of  weatherproof  wire  are  reported,  base  price 
being  16  cents. 

Flexible  Armored  Conductor. — The  market  is  rather  quiet, 
with  steady  prices.  Stocks  are  ample  for  current  needs. 
No.  14  single-strip  is  moving  at  ibout  $45  per  1,000  ft.  at 
Boston,  but  in  southern  Connecticut  $40  is  being  asked. 

Washers  and  Cleaners. — Intensive  sales  efforts  are  over- 
coming the  disturbing  effect  of  recent  price  cuts  on  wash- 
ers. Sales  are  improving  slowly,  with  vigorous  concentra- 
tion on  quality  characteristics.  Cleaners  are  looking  up  a 
little.     Stocks  are  easily  maintained. 

Transformers. — This  equipment  is  moving  fairly  well 
for  industrial  requirements,  and  some  central-station  busi- 
ness is  reported  on  a  moderate  scale.  Smaller  and  medium 
sizes  are  in  chief  demand  in  this  district. 

Meters. — With  excellent  stocks  and  only  fair  demand,  dis- 
tributers are  largely  marking  time.  The  steady  resump- 
tion of  building  work  and  gradual  extension  of  central-sta- 
tion service  are  drawing  more  units  into  use  month  by 
month. 

Rigid  Conduit. — Trade  is  a  little  brisker,  although  nothing 
remarkable  is  evident.  Prices  are  a  little  easier,  about  5  per 
cent  lower  being  quoted.  Representative  quotations  on  3-in. 
black  pipe  under  5,000  lb.  and  on  galvanized  pipe  in  the 
same  size  are  $68  and  $74.90  per  1,000  ft.  respectively. 


ATLANTA 

Building  operations  in  Atlanta  to  Nov.  1  have  exceeded 
the  entire  volume  of  1920,  the  total  number  of  residential 
permits  being  993,  with  the  prospect  that  the  close  of  the 
year  will  see  the  total  number  of  residences  in  excess  of 
1,100.  Valuation  of  permits  to  date  is  in  excess  of  $10,000,- 
000.  Augusta  is  also  in  the  midst  of  a  building  boom,  having 
approximately  $2,000,000  worth  of  construction  under  way 
in  that  city  at  the  present  time.     .Some  of  the  construction 


is  of  the  large  type,  such  as  hotels  and  the  government  hos- 
pital. Similar  activity  is  reported  from  all  the  other  cen- 
ters in  this  section. 

A  storm,  the  most  severe  in  many  years,  swept  over  Flor- 
ida the  first  of  last  week,  doing  tremendous  damage  to 
docks,  railways,  telegraph  and  telephone  and  lighting  prop- 
erties. Prospects  for  rain  have  failed  to  materialize,  and  the 
drought  throughout  the  larger  portion  of  this  section  con- 
tinues very  serious.  It  has  already  resulted  in  the  curtail- 
ment of  power  customers  by  the  Carolina  Power  &  Light 
Company.  Request  has  been  made  of  Secretary  Weeks  to 
operate  the  60,000-kw.  stean-^  plant  at  the  government's 
nitrate  plant  in  Alabama  to  assist  the  situation  and  fore- 
stall the  possibility  of  a  more  serious  condition.  No  for- 
mal reply  has  yet  been  received  by  power  companies  to  their 
request. 

Armored  Conductor. — A  price  advance  of  5  per  cent  is 
effective  this  week  and  has  caused  some  stimulation  in 
sales.  Local  stocks  are  ample  with  quotation  on  No.  14,  two- 
wire  in  lots  of  5,000  ft.,  at  $57. 

Wire. — Rubber-covered,  which  has  advanced  5  per  cent  in 
price,  is  now  moving  satisfactorily  in  the  smaller  sizes  and 
weatherproof  in  sizes  Nos.  6,  8  and  10  is  also  active.  Local 
stocks  are  in  first-class  condition.  Prices:  Lots  of  5,000  ft., 
rubber-covered.  No.  14,  $7.08;  No.  10,  $16.70,  and  No.  6, 
$27.40  per  1,000  ft. 

Rigid  Conduit. — This  item  continues  to  move  very  satis- 
factorily, particularly  in  the  smaller  sizes,  and  the  shortage 
in  i-in.  has  been  relieved.  Prices  in  small  lots  are:  Black, 
J-in.,  $7.22;  i-in.  $9.42;  1-in.  $13.58,  and  2-in.,  $29.56  per 
100  ft;  galvanized,  i-in.  $7.64;  i-in.,  $10;  1-in.,  $14.44,  and 
2-in.  $31.40  per  100  ft. 

Knobs  and  Tubes. — A  recent  price  advance  is  to  be  noted 
on  these  two  items,  and  the  activity  is  well  sustained  by 
small  store  and  residential  construction.  Prices:  Standard 
packages,  A-in.  .x  3-in.  tubes,  80  cents  each;  "Nail-it"  knobs, 
$22.80  per  1,000.    Local  stocks  are  in  good  condition. 

Hollow  Ware. — Christmas  buying  is  quite  in  evidence, 
very  fair  orders  being  received  from  hardware  and  depart- 
ment stores,  with  bona-fide  electrical  dealers  ordering  very 
cautiously.  Local  stocks  are  in  good  condition  throughout 
the  line. 

Flatirons. — Electrical  contractor"  and  dealers  seem  to 
be  disposing  of  the  majority  of  flatirons,  their  orders  ex- 
ceeding those  of  hardware  and  departnient»stores  for  this 
article.  Sales  are  quite  satisfactory  and  sufficient  stocks 
are  on  hand. 

Cross-Arms. — It  is  generally  rumored  that  there  will  be 
a  price  advance  of  7J  to  10  per  cent  on  all  cross-arms, 
effective  Nov.  1.  The  movement  of  this  item  is  still  quite 
satisfactory,  and  jobbers  have  been  fortunate  in  maintain- 
ing sufficient  stocks. 

ST.  LOUIS 

With  the  railroad  strike  called  off,  there  is  manifest  more 
confidence  in  the  immediate  future  of  business.  The  rail- 
roads have  been  good  purchasers  of  materials  used  -in  com- 
munication, particularly  dry  cells,  but  otherwise  the  week 
was  about  the  same  as  those  preceding.  The  number  of 
ordeis  was  possibly  slightly  less  than  the  week  before,  but 
improvement  was  noted  in  industrial  buying,  one  concern 
purchasing  a  1,000-kw.  generator  set.  Most  of  the  orders, 
however,  are  small  and  cover  only  the  immediate  needs  of 
the  purchasers. 

Stocks  are  being  maintained  by  both  dealers  and  jobbers 
at  the  lowest  possible  values;  in  fact,  jobbers  are  short  of  a 
number  of  items  and  orders  must  be  filled  direct  from  the 
manufacturers.  Owing  to  the  desire  for  immediate  deliv- 
ery of  goods  when  ordered,  this  condition  has  caused  some 
criticism  on  the  part  of  the  buyers.  If  the  demand  should 
take  a  sudden  increase,  local  stocks  would  be  quickly  ex- 
hausted. 

The  volume  of  freight  handled  and  earnings  by  the  rail- 
roads in  this  territory  continue  to  shov/  steady  improvement. 
There  has  been  a  marked  reduction  in  the  number  of^idle 
cars  during  the  past  thirty  days  due  principally  to  better 
movement  of  coal.    Merchandise  and  farm  products  are  also 
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moving  well.  Business  in  general  shows  a  sustained  im- 
provement. 

Conduit. — Prices  declined  about  .5  per  cent  last  week.  In 
bundle  lots  i-in.  black  sells  for  $47.25  per  1,000  ft.  and  1-in. 
black  for  .^88..50.  In  the  galvanized  the  respective  prices  are 
$.5:5.15  and  $98.20.  There  is  a  fair  movement  in  the  i-in. 
black,  but  there  is  little  demand  for  the  larger  sizes  in  black 
or  for  the  galvanized.     Stocks  are  in  fair  condition. 

Pole-Line  Hardware. — A  price  reduction  of  about  Ah  per 
cent  has  been  announced.  Local  stocks  will  take  care  of 
small  orders,  but  factory  shipments,  which  can  be  made 
promptly  are  at  times  necessary  for  some  orders. 

Wire. — There  continues  to  be  a  good  amount  of  buying  of 
rubber-covered,  the  price  of  which  in  the  No.  14  size  re- 
mains at  $6.50  per  1,000  ft.  for  lots  of  5,000  ft.,  and  $6.40 
for  lots  of  10,000  ft.  and  more.  The  demand  for  weather- 
proof also  remains  good.  Wire  of  large  sizes  is  extremely 
quiet.     Stocks  of  small  rubber-covered  are  low. 

Lamp  Cord. — No.  18  twisted,  cotton,  is  priced  at  $12.50 
per  1,000  ft.  in  lots  of  5,000  ft.  or  more.  The  demand  is 
materially  better  and  the  market  is  stiffening.  Stocks  are 
ample  to  meet  immediate  requirements.  Silk-covered  is 
moving  slowly. 

Packing-House  Cord. — No.  14  is  selling  for  $35  per  1,000 
ft.  in  lots  of  5,000  ft.  or  more.  The  demand  shows  some  im- 
provement but  is  still  comparatively  quiet.     Stocks  are  good. 

Connector  Cords. — Good  demand  is  reported  for  automo- 
bile spark-plug  cords,  a  representative  price  being  1.3  cents 
a  set  of  four  in  lots  of  100  sfts.  Regular  battery  connect- 
ors are  quiet  and  are  priced  at  $11.50  for  a  lot  of  1,000. 

Dry  Cells. — Railroads  continued  to  buy  in  liberal  quanti- 
ties last  week,  and  good  sales  were  made  to  other  purchas- 
ers. The 'regular  is  quoted  at  31  cents  and  the  igniter  at  32 
cents,  both  in  barrel  lots. 

Tape. — Jobbers'  stocks  are  getting  low,  and  the  demand 
is  good.  A  local  manufacturer  of  rubber  tape  reports  im- 
proving business,  though  materially  under  normal.  Rubber 
tape  sells  from  36  to  40  cents  per  pound,  and  friction  tape 
around  38  cents  per  pound. 


Poles. — Local  stocks  are  very  heavy  as  there  is  almost 
no  buying.  Next  spring  will  see  some  good  extension  work 
by  the  larger  companies,  but  only  small  maintenance  and 
repair  orders  from  the  smaller  companies  and  municipalities 
are  being  received  now.  A  similar  situation  exists  as  re- 
gards the  cross-arm  supply  and  demand. 


SAN  FRANCISCO 


Pacific  coast  business  men  were  very  relieved  by  the  news 
that  the  railroad  strike  was  called  off,  for  although  it  was 
generally  believed  that  it  would  not  materialize,  such  a 
strike  would  have  paralyzed  the  business  of  the  Pacific 
Coast,  which  is  so  far  away  from  the  manufacturing  centers. 
The  recent  close  of  the  sixteen  weeks'  building  strike,  by 
act  of  the  unions,  involved  returning  to  work  on  the  basis 
of  the  new  day  wage  of  $9.25  for  electrical  workers  and 
their  waiving  of  the  question  of  ojien  shop.  This  has  been 
responsible  for  a  good  increase  in  building  in  San  Francisco, 
but  it  is  felt  that  this  condition  will  be  disturbed.  The  pres- 
ent wage  agreement  will  expire  early  in  November,  and  a 
decided  cut  in  wages  is  generally  expected  at  that  time. 

Insulating  Material. — Well  assorted  stocks  are  maintained 
by  several  jobbers,  who  report  a  fair  but  not  exceptional 
movement,  the  demand  for  repairing  being  considerably  less 
than  it  was  at  this  time  last  year.  A  few  price  adjustments 
have  occurred,  mostly  in  the  nature  of  general  revision  and 
not  of  correction. 

Telephones. — Deliveries  both  of  interphones  and  farmers' 
sets  are  steadily  growing  better.  Four  or  five  fairly  large 
apartment-house  installations  are  made  each  month  and 
are  the  cause  of  keen  competition.  The  financial  pessimism 
of  the  farmers  has  greatly  cut  down  the  number  of  farmer 
lines  installed,  tho'ugh  business,  which  was  held  up  by  the 
war  for  several  years,  was  expected  to  be  far  larger  than  it 
has  proved.  The  Western  Pacific  Company  has  completed  the 
installation  of  a  ten-thousand-dollar  train-dispatching  equip- 
ment from  Gerlach,  Nev.,  in  its  Salt  Lake  City  eastern  ter- 
minal and  is  now  figuring  on  a  corresponding  equipment 
from  Gerlach  westward  into  Oakland. 

Ranges. — Pacific  Coast  stocks  of  new-type  ranges  have 
been  received,  but  there  are  still  a  number  of  ranges  of 
older  models  to  be  sold. 


SALT  LAKE  CITY— DENVER 

The  satisfactory  shipment  of  crops  from  the  Intermoun- 
tain  agricultural  districts  to  various  market  centers  of  the 
country  is  an  encouraging  aspect  of  the  business  situation 
in  this  territory.  The  shipment  of  potatoes,  for  example, 
shows  a  200  per  cent  increase  up  to  date  over  shipments  for 
the  corresponding  period  of  last  year.  The  money  realized 
on  agricultural  produce  is  in  fair  circulation,  imparting  a 
better  tone  to  business  generally.  Everything  possible  is 
being  done  to  rehabilitate  the  live-stock  industry.  Growers 
are  being  urged  to  take  full  advantage  of  the  loans  avail- 
able through  the  Federal  Loan  Corporation. 

Electrical  dealers  are  stocking  well  in  such  seasonable 
merchandise  as  air  heaters.  Electrical  fixtures  are  moving 
slightly  better,  an  expected  and  incidental  feature  of  the 
home-building  campaign.  Lamps  are  feeling  the  usual  im- 
petus that  comes  with  the  approach  of  winter  and  the 
lengthening  of  the  evenings.  A  flurry  in  the  electric  range 
business  has  come  as  a.  result  of  radically  cut  prices  by  one 
of  the  largest  Intermountain  jobbers.  The  reductions  on 
various  models  vary  from  $26  to  $85.  An  overload  of  stocks 
in  old  models  is  assigned  as  the  occasion  for  the  new  but 
temporary  schedule.  No  changes  affecting  factory  prices 
have  been  noted. 


SEATTLE— PORTLAND— SPOKANE 

The  improvement  in  business  throughout  the  Northwest 
which  began  with  the  first  weeks  of  September  continues 
This  •conclusion -is  verified  by -reports  from  various  quarters 
by  interests  which  represent  the  major  business  activities 
of  this  section.  Most  of  these  activities  have  not  only  shown 
an  increase  to  date,  but  they  have  shown  a  more  or  less 
uniform  increase  from  week  to  week  and  are  still  moving 
upward.  Exports  from  both  Seattle  and  Portland  continue  in 
large  volume.  Tonnage  in  the  terminals  operated  by  the 
Port  Commission  of  Seattle  was  71  per  cent  greater  in  the 
last  week  of  October  than  that  of  the  week  ended  Aug.  22. 

Stormy  weather  in  Portland  during  the  past  week  caused 
a  falling  off  in  business  from  the  previous  week,  although 
business  is  still  fair  to  good.  Portland  jobbers  report  con- 
siderable activity  in  the  sales  of  washing  machines  and 
ranges,  this  being  due  primarily  to  active  sales  campaigns 
on  these  two  lines.  No  price  changes  of  importance  have 
been  noted  during  the  past  week  with  the  exception  of  a 
slight  increase  in  fuses.  Dealers  report  business  fair.  Kil- 
owatt-hour generation  of  .central  stations  is  improving, 
showing  a  trend  for  the  better  in  industrial  lines.  Genera- 
tion of  one  power  company  was  10  per  cent  below  that  of 
1920  a  month  ago,  but  is  now  only  ,5-  per  cent  below  that  of 
last  year,  and  present  reports  indicate  that  it  will  equal 
the  1920  output  within  the  next  thirty  to  sixty  days,  this 
in  spite  of  the  closing  down  of  a  5,000-kw.  shipyard  lead 
during  the  last  six  months. 

Electrical  jobbers  of  Seattle  report  continued  improve- 
ment. The  dark  days  of  approaching  winter  are  putting 
the  usual  bulge  in  the  demand  for  lamps  and  lighting  equip- 
ment in  general.  One  manufacturer  with  a  branch  office 
in  Seattle  has  designated  the  week  of  October  24-29  as 
"light  and  power  week"  and  has  conducted  an  active  selling  | 
campaign,  concentrating  on  small  light  and  power  plants, 
including  pumping  equipment.  The  results  of  this  sales 
effort  were  most  gratifying,  an  indication  that  the  rural 
communities  are  not  without  purchasing  power.  Demand 
is  active  on  sewing  machines,  washers  and  ranges.  No 
pronounced  price  changes  were  reported  for  the  week.  The 
general  trend  of  prices  is  in  the  way  of  continued  small 
reductions  on  most  items  with  the  exception  of  copper,  which 
is  holding  firm.  Quotations  on  fuses  in  Portland  are  as  fol- 
lows: 30-amp.  cartridge,  $13;  60-amp.  cartridge,  S19.50,  and 
Edison  plug  fuses,  $4  per  100  in  carton  lots. 
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ance  service  is  not  so  active  as  it  is 
expected  to  be  later,  orders  for  stove 
wire  and  motion-picture  cable  are  more 
vigorous.  The  September  business  of 
the  company  in  these  lines  vi^as  more 
than  50  per  cent  of  that  of  September, 
1920,  which  was  the  peak  month  in  the 
organization's  history.  The  September 
business  was  the  best  in  1921. 


Jeffrey  Company  Receives  U.  S. 

Approval  of  Mine-Battery 

Locomotive 

Official  approval  of  a  storage-battery 
locomotive  for  use  in  gaseous  mines  has 
just  been  issued  by  the  United  States 
Bureau  of  Mines  to  the  Jeffrey  Manu- 
facturing Company,  Columbus,  Ohio. 
This  is  the  second  approval  issued  by 
the  bureau  and  covers  a  -C-ton  storage- 
battery  locomotive,  which  may  be 
equipped  with  a  battery  consisting  of 
either  eighty  type  A-8  Edison  cells  or 
forty-eight  type  MV  twenty-one-plate 
"Iron  Clad  Exide"  cells.  Caustic  pot- 
ash is  specified  as  the  electrolyte  for 
use  with  the  Edison  battery.  The  first 
official  approval  of  a  storage-battery 
locomotive  was  granted  to  the  George 
D.  Whitcomb  Company  a  few  months 
ago. 

Two  other  locomotives,  representing 
the  product  of  two  additional  manu- 
facturers, are  now  under  test.  Con- 
ferences have  also  been  held  with  two 
more  manufacturers  regarding  the  in- 
vestigations of  their  product  under 
Schedule  1.5.  This  indicates  a  decided 
interest  in  the  efforts  of  the  Bureau  of 
Mines  to  safeguard  this  type  of  mining 
equipment.  Each  approved  equipment 
will  have  an  approval  plate  attached 
to  the  controller  bearing  the  seal  of  the 
Department  of  the  Interior,  Bureau  of 
Mines,  and  including  a  cautionary 
statement  which  should  aid  both  com- 
pany and  state  inspectors  in  keeping 
these  locomotives  in  a  permissible  con- 
dition. 

The  testing  of  storage-battery  loco- 
motives for  permissibility  is  in  charge 
of  L.  C.  Ilsley,  electrical  engineer  of 
the  Pittsburgh  experiment  station  of 
the  bureau. 


Stoker  Manufacturers  Hold 
Fall  Meeting 

The  fall  meeting  of  the  Stoker  Manu- 
facturers' Association  was  held  Oct. 
18-20  at  Shawnec-on-Dolaware,  the 
representatives  of  member  companies 
and  gnaests  numbering  about  seventy 
in  all. 

_  President  Maxwell  Alpern  delivered 
his  address  on  Tuesday  morning  and 
was  followed  by  C.  W.  DoForcst  of 
the  Union  Gas  &  Electric  Company, 
Cincinnati,  who  read  a  paper  on  "The 
Necessity  for  and  Savings  Possible 
with  Better  Boiler-Room  Operation." 
The  research  committee  presented  its 
report  in  the  evening. 

On  the  following  day  a  paper  out- 
lining the  "Uses  and  Character  of 
Equipment  Desired  for  Blast  and  In- 
duced-Draft Stokers"  was  read  by  H.  F. 
Pagan,  representing  the  National  Asso- 
ciation of  Fan  Manufacturers.  On 
kjhursday  the  committees  of  conference 
[With, other  associations  presented  their 
,reports\  With  various  committees  of 
,the  A'.  .S.  M.  E.  had  been  discussed 
•the  proper  standard   front  for  water- 


tube  boilers  and  the  matter  of  a  re- 
vision of  the  boiler  test  code,  while 
arrangements  had  been  made  to  pre- 
sent a  series  of  stoker  papers  at  the 
spring  meeting  of  the  Fuel  Division  of 
the  A.  S.  M.  E.  The  stoker  manufac- 
turers' engineering  committee  had  made 
a  study  of  stoker  auxiliaries.  At  the 
same  session  S.  L.  Nicholson  gave  the 
results  of  a  conference  with  Secretary 
Hoover  on  how  the  association  and 
similar  ones  could  best  help  the  activi- 
ties of  the  Department  of  Commerce. 


Rockbestos  Finds  Demand  for 
Heater  Cord  Improving 

A  healthy  increase  is  apparent  in  the 
demand  for  asbestos  wire,  according  to 
a  statement  made  by  Guy  Hutchinson, 
vice-president  of  the  Rockbestos  Prod- 
ucts Corporation,  New  Haven,  Conn.,  to 
a  representative  of  the  Electrical 
World  a  few  days  ago.  Inquiries  are 
more  active  than  for  some  time,  and, 
while  the   demand  for  wire   for   appli- 


Electrical  Credit  Association  to 

Hold  Annual  Meeting 

in  Chicago 

The  annual  meeting  of  the  Electrical 
Credit  Association,  Central  Division, 
will  be  held  at  the  Drake  Hotel,  Chi- 
cago, Nov.  17  and  18.  Among  the  sub- 
jects to  be  discussed  are:  "Credits  and 
Reconstruction,"  by  E.  W.  Shepard, 
ciedit  manager  Western  Electric  Com- 
pany, New  York  City;  "Business  and 
the  Industrial  Press,"  by  Stanley  A. 
Dennis,  associate  editor  Electrical  Mer- 
chandising, New  York  City;  "Supple- 
mental E.  C.  A.  Service  and  Inter- 
change Bureau  Data,"  by  Henry 
Schwab,  Monarch  Electric  &  Wire  Com- 
pany, Chicago;  "How  I  Believe  Diffi- 
cult Credit  and  Collection  Problems 
Should  Be  Handled  During  These  Criti- 
cal Times,"  by  W.  E.  Sargent,  Cutler- 
Hammer  Manufacturing  Company,  Mil- 
waukee; "Problems  Surrounding  Munic- 
ipal Accounts,"  by  C.  E.  Vandel,  West- 
em  Electric  Company,  Kansas  City,  and 
"Sample  Credit  and  Collection  Forms," 
by  H.  H.  Pribbaiiow,  Julius  Andrae  & 
Sons  Company,  Milwaukee. 


Formica  Insulation  Company  Wins  Decisions 
in  Patent  Suits 

Actions  Brought  by  the  Westinghouse   Electric   &  Manufacturing 

Company  and  Continental  Fibre  Company  Dismissed — 

Insulation  Patents  Declared  Not  Infringed 


Decision  has  been  rendered  in  the 
federal  court  at  Cincinnati  in  favor  of 
the  Formica  Insulation  Company,  Cin- 
cinnati, in  three  suits  alleging  patent 
infringement,  two  of  them  filed  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  and  the  other  by  the  Con- 
tinental Fibre  Company.  Another  one 
brought  by  the  Westinghouse  company 
was  decided  in  favor  of  the  defendant 
last  year.  The  claim  of  the  plaintiffs 
in  all  four  suits  was  that  the  Formica 
company  was  infringing  rights  alleged 
to  belong  to  them  exclusively  by  the  use 
of  certain  processes  in  building  up  lami- 
nated insulating  materials. 

One  suit  filed  by  the  Westinghouse 
company  was  an  action  for  an  injunc- 
tion against  infringement  of  the  Hae- 
fcly  patent  for  a  machine  for  the  manu- 
facturing of  insulating  tubes.  The  pri- 
mary inquiry  concerned  infringement, 
and  the  essential  question  in  the  case 
was  whether  two  pressure  rolls,  with 
their  allied  mechanism,  of  the  defend- 
ant's machine  constitute  an  equivalent 
for  "a  longitudinally  recessed  mandrel 
holder,"  which  is  the  vital  element  of 
the  claims  of  which  infringement  is 
alleged. 

The  invention  has  to  do  with 
machines  for  the  manufacture  of  in- 
sulating tubes  composed  of  layers  of 
paper  or  other  fiber  and  some  binding 
material  by  the  process  of  winding 
upon  a  mandrel  and  at  the  same  time 
applying  the  necessary  heat  and  pres- 


sure to  produce  a  tube  having  a  hard 
composite  wall  suitable  for  insulating 
purposes. 

The  decision  found  that  the  machine 
of  the  defendant  did  parallel  in  func- 
tion the  plaintiff's  mandrel  holder,  but 
that  it  did  not  actually  function  in  the 
same  way  and  that  the  difference  was 
real  and  substantial.  Therefore,  it  was 
decided,  infringement  did  not  exist. 

The  second  suit  of  the  Westinghouse 
company  was  also  an  action  for  an 
injunction  against  infringement  of  pat- 
ent on  a  process  of  building  up  lamina- 
tions of  paper  or  cloth  and  hardening 
them  with  a  phenolic  condensation  prod- 
uct under  pressure  and  heat.  It  was 
claimed  in  answer  that  the  plaintiff 
had  delayed  taking  legal  steps  for  a 
number  of  years  and  therefore  was 
estopped  b>  laches.  In  this  suit  it  was 
shown  that  the  incorporators  of  the 
Formica  company  had  been  in  the  em- 
ploy of  the  plaintiff  and  that  one  of 
them,  D.  J.  O'Conor,  while  with  the 
Westinghouse  company  in  1913,  en- 
deavored to  secure  a  patent  on  the 
process  and  at  the  same  time  assigned 
his  rights  in  the  invention  to  the 
plaintiff. 

This  patent  claim  was  rejected  as 
were  several  later  amended  claims  until 
in  March,  1!I18,  certain  parts  were  al- 
lowed. During  a  great  part  of  this 
time  the  defendant  was  using  the  proc- 
ess, O'Conor  and  H.  A.  Faber  having 
resigned  from  the  Westinghouse  com- 
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pany,  but  the  plaintifT  raised  no  objec- 
tion. Therefore,  the  court  ruled,  the 
plaintiff  by  reason  of  delay  had  for- 
feited its  right  to  protest  at  the  present 
time. 

The  suit  of  the  Continental  Fibre 
Company  concerned  infringement  of  a 
patent  on  a  composite  materiall  com- 
posed of  laminations  of  fibrous  ma- 
terials, saturated  throughout  with  ap- 
proximate uniformity  with  a  phenolic 
condensation  product.  It  was  decided 
that  there  was  no  advance  in  invention 
over  the  prior  art  of  performing  this 
work,  but  only  in  a  more  skillful  selec- 
tion of  material  and  greater  thorough- 
ness of  workmanship.  The  court  then 
declared  the  patent  invalid. 


trial  concerns.  Ten  per  cent  were  in- 
dustrial men,  such  as  foremen  and  elec- 
tricians, while  another  10  per  cent  con- 
sisted of  representatives  of  civic  con- 
cerns, such  as  chambers  of  commerce, 
boards  of  trade  and  Rotary  and  Ki- 
wanis  clubs.  The  remaining  .5  per  cent 
was  made  up  of  engineers,  architects, 
teachers,  students,  and  the  general 
publi'\ 

The  demonstrations  are  given  with 
the  co-operation  of  the  jobbers  in  the 
territory  where  they  are  held. 


Company;  J.  J.  Dodds,  president  of  the 
Dodds  Lumber  Company;  Bert  Phil- 
lips, formerly  chief  engineer  Omaha 
plant  of  the  Collis  Products  Company, 
and  Irving  H.  Arey,  with  the  Republic 
Metal  Ware  Company. 


Holtzer-Cabot    Produces    Record- 
Size  Alarm  Control 

The  largest  fire-alarm  and  watchman 
control  that  the  Holtzer-Cabot  Electric 
Company,  Roxbury,  Boston,  has  ever 
turned  out  is  now  installed  in  the  new 
plant  of  the  Kelly-Springfield  Tire 
Company,  Cumberland,  Md.  The  new 
buildings  cover  12  acres  and  there  are 
22   acres  of  flo(  r  space. 

An  interesting  feature  of  the  whole 
system  is  the  amount  of  material  enter- 
ing into  its  manufacture.  The  control 
board  itself  is  9  ft.  8  in.  long  and  6 
ft.  2  in.  high  and  controls  six  box  cir- 


G.  E.  Lighting  Exhibits  to 
Tour  Again 

The  lighting  conferences  and  demon- 
strations, or  industrial  and  commercial 
lighting  exhibits,  which  were  held  last 
winter  and  spring  by  the  Edison  Lamp 
Works  of  the  General  Electric  Com- 
pany in  the  leading  distributing  centers 
of  the  country  are  again  to  be  con- 
ducted.    A   total   of   nearly    11,000   at-    _.. 

tended  these  demonstrations  last  year,    cuits,   ten   gong  circuits,   ten  to  fifteen 
and  the  result  was  not  only  the  selling    station  watch  routes,  ten  telephone  cir- 
of  the  better-illumination  idea,  but  or-     cuits,     twenty-seven     combination     fire 
ders      direct      and 
prospective  for  the 
jobbers. 

During  October 
of  this  year  the 
conference  and 
demonstration  was 
held  in  the  follow- 
ing cities  of  New 
York  State:  Al- 
bany, Glens  Falls, 
Amsterdam,  Utica, 
Ilion,  Rochester 
and  Buffalo.  The 
present  plan  is  to 
have  this  exhibit 
continue  into  Ohio, 
Indiana,  Michigan 
and  Illinois,  down 
along  the  Missis- 
sippi, across  Ten- 
nessee and  back  to 
Harrison,  N.  J. 
It  is  expected  that 
another   booth   and 

demonstrators  will  tour  the  New  Eng- 
land States  and  New  Jersey,  starting 
about  Nov.  1. 

The  methods  followed  are  essentially 
the  same  as  before.  Demonstrations  of  and  telephone  stations.  There  are  45 
various  types  of  lighting  units,  rang-  miles  of  wire,  including  underground 
ing  all  the  way  from  unshaded  glaring  cable,  used  in  the  system  and  2  miles  of 
lamps  to  the  latest,  best  and  most  effi-    conduit. 


BOARD  IJSKD  TO  CONTROL  LARGE  ALARM  SY.STEM 
AT  KELLY-SPRINGFIELD  COMPANY  PLANT 


watch  and  telephone  boxes,  twenty-six 
combination  fire  and  watch  boxes, 
thirty-eight  plain  watch  stations,  two 
plain  fire  alarm  stations  and  two  watch 


cient  units,  are  given  in  a  portable  can 
vas  booth.  Thus  those  who  attend  have 
an  opportunity  to  judge  for  themselves 
the  relative  effiicency  and  desirability 
of  the  different  types,  being  aided  by 
foot-candle  meters  which  are  distrib- 
uted among  them.  A  miniature  show 
window  forms  part  of  the  exhibit,  and 
during  the  demonstration  it  is  lighted 


New  Company  to  Install  Coal 
Pulverizers 


The  Powdered  Coal  Development  Cor- 
poration, which  controls  the  Pruden 
patents  for  the  burning  of  pulverized 
coal  in  the  western  half  of  the  United 
States,  has  been  organized,  with  head- 
with  colored  lights,  showing  the  effects  quarters  at  Omaha,  Neb.  The  company 
that  may  be  obtained  in  show-window  is  actively  engaged  in  financing  and 
illumination  not  only  by  the  use  of  the  erecting  central  pulverizing  plants  and 
primary  colors  but  by  combinations  of  the  installation  of  equipment  for  burn- 
them.  ing  pulverized  coal.     Byron  B.  Oberst, 

Last  winter  and  spring  three  booths,  formerly  with  the  Interstate  Oil  &  Re- 
accompanied  by  demonstrators,  were  on  fining  Company,  is  president  of  the 
tour.  Seventy-two  cities  in  twenty-  company.  The  board  of  directors  in- 
three  states  were  visited,  and  the  total  eludes  R.  M.  Robertson,  construction  en- 
attendance  was  approximately  lO.SOO.  gineer  of  the  American  Smelting  &  Re- 
Seventy-five  per  cent  of  those  attend-  fining  Company;  A.  E.  Hall,  manager 
ing  were  industrial  executives,  such  as  Omaha  plant  of  the  .■\nierican  Smelting 
presidents,  secretaries,  purchasing  &•  Refining  Company;  Joseph  C.  Wecth, 
agents   and    superintendents   of    indus-     president  of  the   Harmon   Weeth   Coal 


The  Belden  .Manufacturing  Company 
of  Chicago  has  appointed  C.  P.  Cush- 
way  as  managir  of  its  cable  and 
specialties  department,  effective  Nov.  1. 
Mr.  Cushway  will  supervise  the  produc- 
tion of  telephone,  automobile  and 
appliance-cord  assemblies,  flexible 
cable,  cordage  and  insulating  materials. 

The  DeFerrorized  .4sbestos  Corpora- 
tion, Railway  Exchange  Building, 
Chicago,  has  been  formed  to  manu- 
facture and  market  a  form  of  asbestos 
paper  from  which  all  iron  has  been 
eliminated  for  use  as  an  insulating 
material.  R.  C.  Hallowell  is  president 
and  J.  F.  Green  vice-president  of  the 
concern. 

Nelson  S.  Moore  &  Company,  district 
agents  for  the  Jeffer>'-Dewitt  Insulator 
Company,  have  opened  an  office  at  19 
South  Wells  Street,  Chicago.  They 
will  also  handle  a  line  of  air-break 
switches  and  other  high-tension  equip- 
ment as  well  as  other  electrical  equip- 
ment. 

The  Blaw-Knox  Company,  613  Farm- 
ers' Bank  Building,  Pittsburgh,  an- 
nounces the  addition  of  H.  0.  Davidson 
to  its  staff.  He  is  to  have  entire 
charge  of  the  Prudential  sectional 
building  department  of  the  com- 
pany and  will  also  be  manager  of 
the  C.  D.  Pruden  plant  of  the  company 
at  Baltimore,  where  he  will  be  sta- 
tioned. Mr.  Davidson  was  for  eight 
years  connected  with  tht  Hydraulic 
Steel  Craft  Company,  of  which  he  was 
general  manager,  when  he  severed  his 
connection  with  that  company  to  join 
the  Blaw-Know  Company. 

The  Rubber  Insulated  Metal  Corpora- 
tion, 91  William  Street,  Now  York  City, 
now  has  as  its  president  C.  P.  L. 
Huston,  who  was  the  organizer  of  the 
company  and  who  has  taken  back  the 
control  and  management  from  the 
Century-Plainfield  Tire  Company.  It  is 
intended  to  pursue  exclusively  the 
manufacture  of  mechanical  rubber 
goods,  the  "Elchemco"  process  being 
used  in  the  manufacture  of  'Rinico" 
insulation  for  such  articles  as  pliers, 
screwdrivers,  flexible  couplings,  etc. 
William  F.  Hart,  who  was  the  sales 
manager  of  the  company,  has  resumed 
his  former  office.  The  executive  office 
wnll  be  at  the  above  address  and  all 
business  transactions  will  be  handled 
there. 

The  Cincinnati  Hy-Speed  Machine 
Company,  Cincinnati,  announces  that  it 
has  made  an  exclusive  selling  arrange- 
ment with  the  Niles-Bement-Pond  Com- 
pany, New  York  City,  covering  its  full 
line"  of  "Hy-Speed"  products. 

The  Lamson  Company.  100  Boylston 
Street,  Boston,  manufacturer  of  pneu- 
matic tubes,  conveyors,  elevators,  etc., 
has  awarded  a  contract  for  the  con- 
struction of  four  buildings  at  its  pro- 
posed new  works  at  Syracuse,  N.  Y. 
Work  has  already  been  started  on  the 
project,  and  if  is  expected  that  it  will 
be  completed  earlv  in  the  spring  of 
1922. 

Shapiro  &  .Vronson,  20  Warren 
Street,  New  York  City,  manufacturers 
of  electric  and  gas  fixtures,  have  filed 
notice  of  increase  in  capital  stock  from 
$250,000  to  $350,000. 
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Foreign  Trade  Notes 


PROPOSED  ELECTRIC  LIGHT  PLANT 
AND  TELEPHONE  SERVICE  IN  CHINA. 
— Surveys  are  being  undertaken  at  Ch'ihfeng 
(Hata)  in  the  Jehol  administrative  area, 
according  to  a  recent  issue  of  the  BiiUetiii 
of  the  Chinese  Government  Bureau  of  Eco- 
nomic Information,  for  the  installation  of  a 
telephone  service  and  an  electric  light  plant 
urder  semi-official  auspices.  The  Sun  Fan 
Electric  Light  Company  formed  by  Hsu 
Tsin  has  petitioned  the  Ministry  of  Com- 
munications and  the  Ministry  of  Agricul- 
ture and  Commerce  for  registration.  The 
Kuang  Hua  Electric  Light  Company,  organ- 
ized by  Wang  Yu-wan  at  Louhokou.  has 
been  registered  by  the  Ministry  of  Agricul- 
ture   and    Commerce. 

HYDRO-ELECTRIC  PROJECTS  PRO- 
POSED AND  UNDER  WAY  IN  NEW 
SOUTH  WALES. — The  report  of  William 
Corin.  chief  engineer  of  the  New  South 
Wales  (Australia)  Department  of  Public 
Works,  electrical  engineering  branch,  for 
the  year  ended  June  30,  according  to  the 
Electrician  states  that  the  volume  of  work 
dealt  with  has  greatly  increased,  owing  to 
the  passing  of  the  hydro-electric  develop- 
ment act  and  the  local  government  act. 
The  former  resulted  in  the  preparations  of 
plans  for  the  Barren  Jack  and  Nymboida 
power  stations  and  the  latter  caused  a 
large  number  of  municipal  proposals  to  be 
referred  to  Mr.  Corbin.  The  investigation 
of  the  water  power  of  the  state  was  con- 
tinued and  further  surveys  are  to  be  made. 
The  final  scheme  for  the  Snowy  River 
power  project  shows  that  24.000  kw.  can 
be  developed  at  a  cost  of  about  £2.000,000. 
The  Clarence  River  project,  it  is  esti- 
mated, will  provide  about  SO.nOil  hp.  If 
the  Kiewa  power  in  Victoria  were  developed 
and  connected  with  the  Hume  power  in 
New  South  Wales  less  conservation  would 
be  required,  and  the  matter  should  be  de- 
cided upon  after  conference  with  the  Vic- 
torian Electricity  Commissioners.  In  con- 
nection with  the  Barren  Jack  scheme  which 
the  government  has  definitely  decided  to 
carry  out  there  is  within  a  radius  of  less 
than  100  miles  an  immediate  demand  of 
about  9.000.000  units  per  annum,  with  a 
maximum  demand  of  2.0OO  kw..  while  with- 
in easy  transmission  distance  there  is  a 
demand  for  15.000.000  kw -hr.  and  a  maxi- 
mum demand  of  4.250  kw.  Tenders  have 
been  invited  for  the  plant  for  the  Nvm- 
boida  project,  designed  to  meet  a  load  of 
500  kw.  at  the  outset,  as  well  as  the  much 
larger  undertaking  on  the  Clarence  River, 
of  which  it  will  form  the  first  unit. 

UNITED  STATE.?  TO  HAVE  EXHIBIT 
AT  BRAZIL  CENTENNI.\L.  —  The  bill 
carrying  an  appropriation  of  Jl.non.onn  to 
provide  for  an  American  building  and  ex- 
hibit at  the  exposition  to  be  held  at  Rio 
de  Janeiro  next  year  to  celebrate  the  cen- 
tennial of  Brazilian  independence  has  been 
passed  by  the  United   States  Senate. 

SECOND  ANNUAL  MEETING  OF  THE 
INTERNATIONAL  CH.\MBEI:  OF  COM- 
MERCE — The  second  annual  meoting  of  the 
International  Chamber  of  C<.nim>-rcf  will 
be  held  at  Rome,   Italy,  in  September,  1922, 

AUTOM.\TIC  TELEPHONE  SYSTEM 
FOR  BOMBAY.  l.NDIA  — The  installation 
of  an  automatic  telephone  system  in  Bom- 
bay within  three  years,  according  to  Elec- 
trical /ndustrics.  is  under  consideration  bv 
the  Bombay  Telephone  Company.  The  plan 
propo.ses  for  IS.Onn  lines,  to  cost  about 
£4011.000.  providing  for  the  Introduction  of 
a  full  automatic  plant.  The  government  of 
India,  it  is  understood,  is  prepared  to  ex- 
tend the  licen.xe  of  the  company  for  twentv 
years  in  ca.se  the  company  installs  :in  auto- 
niatic   or   a    modern    central-battery   system. 

Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets  Where  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce.  Washington,  bv  men- 
tioning the  number; 

A  merchant  in  Spain  CSo.  L'4  4)  desires  to 
purchase  and  secure  an  agency  for  the  sale 
of  copper  bars  and  copper  wire,  both  in- 
■ulalcd  and  i>lain.  for  commercial  electric 
Wiring,  and  ail  necessary  acceusories. 

A  firm  of  Importers  In  India  fNo.  2.')2i 
nesire-s  to  purchase  and  secure  an  agency 
from  nianufacturerers  for  the  sale  of  elec- 
tric novelties,  etc. 

A  commorcl.-i!  apency  Arm  with  offlces 
and  «  irehiivises  in  Prance  (No.  2.14)  desires 


to  secure  an  agency  from  manufacturers 
for  the  sale  of  electrical  apparatus  and 
equipment,    hardware    and    tools,    etc. 

A  mercantile  firm  in  France  (No.  223) 
desires  to  be  placed  in  communication  with 
exporters  able  to  furnish  tJectrolytic  copper 
in  ingots  or  in  bars. 

WIRELESS  APP.\RATUS  FOR  SP.A.N- 
ISH  ARMY. — The  Spanish  government  has 
advertised  for  bids  on  wireless  apparatus 
for  its  army,  according  to  a  cable  from 
Consul  Merrill  at  Madrid.  Bids,  which 
should  be  received  by  .\"ov.  30.  should  be 
made  through  responsible  Spanish  inter- 
ests or  through  a  local  American  agent 
The  Spanish  law  requires  that  bids  be  in 
certain  forms,  which  are  being  forwarded 
and  will  be  available  to  parties  interested 
on  application  to  the  Electrical  Equipment 
Division  of  the  Bureau  of  Foreign  and  Do- 
mestic Commerce. 

EXTENSIONS  TO  MUNICIPAL  ELEC- 
TRIC PLANT  AT  CAPE  TOWN.  SOUTH 
APRICA.  —  New  equipment  is  being  in- 
stalled in  the  electric  power  plant  at  Cape 
Town  which  will  greatly  increase  the  output 
of  the  plant.  The  Cape  Town  Electricity  De- 
partment, "in  accordance  with  plan"  has 
for  some  time  been  gradually  substituting 
three-phase,  alternating  current  in  place 
of  direct  current  in  various  districts,  the 
intention  being  to  provide  the  whole  of 
the  municipal  area  with  this  service,  the 
city  proper  remaining  on  direct  current. 


New  Apparatus  and  Publications 


MOTORS.— The  Imperial  Electric  Com- 
pany, Firestone  Park  Station,  Akron.  Ohio. 
is  distributing  two  circulars,  one  entitled 
"A  Motor  for  Every  Purpose"  and  the 
other  "The  Motor  Built  on  a  Creed."  cover- 
ing its  different  tj-pes  of  motors  and  genera- 
tors, 

ELECTRIC  HEATER  —  jVn  electric 
heater  for  library  use  has  been  developed 
by  the  Majestic  Electric  Development  Com- 
pany,  1705  Allegheny  Avenue,  Philadelphia. 

ELECTRIC  GRILL— Landers.  Frary  & 
Clark  New  Britain.  Conn.,  has  recently 
Placed  on  the  market  a  Universal"  triple- 
heat  electric  grill  set. 

PORTABLE  SEWI.VG  M.\CHINE— The 
Davis  Sewing  Machine  Company.  Da\ton, 
Ohio.,  has  placed  on  the  market  a  "Blue- 
bird" portable  sewing  machine. 

LIGHT  AND  POWER  PLANT  —  The 
Lincoln  Light  Corporation  of  Milwaukee. 
151  Seventh  Street,  Milwaukee,  has  placed 
on  the  market  a  1-kw.  direct-driven  light 
and   power  plant   with  enclosing  casing. 

COIL  WINDING  MACHINE— The  Arma- 
ture Coil  Equipment  Company.  3202  Scran- 
ton  Road.  Cleveland,  has  recently  developed 
a  pulley-driven  coil  winding  machine. 

BUTTON  MAKING  AND  INSERTING 
machine; — A  machine  for  button  making 
and  iiigtail  inserting  machine  has  been 
placed  on  the  market  by  the  Sturdy 
ifechanical  Laboratories,  532  West  Twenty- 
second    Street,    New    Y'ork    City. 

ELECTRIC  WASHER— A  device  which 
cooks  and  steams  the  laundry  in  an  or- 
dinary wash  tub.,  known  as  the  "Electro 
Wa.sher."  has  been  placed  on  the  market 
by  the  Electro  Thermo  Company.  Inc.,  206 
Broadway.   New    Yorli  City. 

EXCAVATING  MACHINERY.  —  "Ex- 
cavating Equipment"  is  the  title  of  bulletin 
5SX.  recently  issued  by  the  Pawling  & 
Harnischfeger  Company.  Thirty-eighth  and 
-National  Avenues.  Milwaukee,  in  which  it 
describes  the  use  of  "P.  &  H."  excavators 
under  various  conditions  of  service  and 
application. 

STREET-LIGHTING  FIXTURES.  —  The 
Erie  Equipment  I'ompany.  Inc.,  Johnstown. 
Pa.,  is  distributing  a  leaflet  covering  the 
new  "Erie"  mast  arm.  supporting  bracket, 
dual    insulator   pin,    etc..    tor   street-lighting. 

BLOWERS  A.ND  FANS— The  Ilg  Elec- 
tric Ventilating  Company.  2S50  North 
Crawford  Avenue  Chicago,  has  issued  a  cir- 
cular de.scribing  the  various  types  of  its 
"Ilg"  self-cooled  motor  pro|)eller  fans  and 
blowers. 

ATTACHMK.VT  PLUG  CAP—  The  Cut- 
ler-Hammer Manufacturing  Company,  Mll- 
wauk-e.  has  recently  developed  a  non- 
breakable  attachment  plug  cap.  "Dread- 
nauclit."  for  use  on  electric  flatirons,  wash- 
ing   machines,    vacuum    cleaners,    etc. 

AUTOMATIC  FIRE  ALARM —The  Aero 
Alarm  Company.  26  Cortland  Street.  New 
York  'Mty,  has  issued  a  booklet  covering 
the  ".Xero"  automatic  (Ire  al.Trm. 


FLUSH  DOOR  RECEPT.\CLES.  —  Bul- 
letm  No.  17-2.  issued  by  Harvey  Hubbell. 
Inc..  Bridgeport,  Conn,  describes  the  new 
"Hubbell"  smgle  and  duplex  flush  door  re- 
ceptacles recently  developed  by  the  com- 
pany. 

STORAGE-BATTERY  TRUCKS.  —  The 
Lakewood  Engineering  Company,  Cleveland 
is  distributing  a  booklet  entitled  "The  Un- 
believable 30%"  describing  its  various  types 
of  storage-battery  trucks  for  use  in  indus- 
trial  and   manufacturing    plants. 

TRACTOR  CRANE.  —  The  Industrial 
^^orks.  Bay  City.  Mich.,  manufacturer  of 
wrecking,  locomotive  and  freight  cranes 
etc.,  has  recently  placed  on  the  market  its 
type  BC  "Industrial"  crawling  tractor 
crane. 

ELECTRIC  HEATER.  —  The  Carmean 
Electric  Company,  2S06  East  Eighteenth 
Street,  Kansas  City.  Mo.,  manufacturer  of 
electric  heaters  and  electric  heating  systems, 
has  placed  on  the  market  a  new  "Carmean" 
motor-driven  electric  heater. 

New  Incorporations 

THE  FARMERS-  CO-OPERATn-E 
LIGHT  &  POWER  COMPANTT,  Olympia, 
Wash.,  has  been  incorporated  by  A  G 
West.  W.  R.  Taylor,  R.  Gerth.  C.  E.  Conn 
and  Elmer  Walker.  The  company  is  capi- 
talized   at    $10,0110. 

THE  GRAVITY  ELECTRIC  SWITCH 
COMPANY.  Portland,  Ore.,  has  been  in- 
corporated with  a  capital  stock  of  $50.0i)0 
to  manufacture  and  deal  in  gravity  and 
electrical  switches  and  automobile  "acces- 
sories. B.  J.  Hecker  125  Fourth  Street. 
Portland,   is  interested   in  the  company. 

THE  AD.A.MS  BASIN  (N.  Y.)  ELEC- 
TRIC LIGHT  &  POWER  COMP.\NY  has 
been  formed  to  operate  a  local  electric  light 
and  power  plant.  J.  J.  Ginther  and  G. 
R.  Ward,  .\dams  Basin,  are  interested  in 
the   company. 

THE  PENCE  AIANUFACTURING  COM- 
PANY. Warsaw.  Ind..  has  been  incor- 
porated with  a  capital  stock  of  $25,000  to 
manufacture  metal  products  and  electrical 
specialties  The  incorporators  are  H.  O. 
Pence  I.  R.  Klinger  and  G.  W.  Polk,  all 
of   Warsaw. 

THE  PRESTO  ELECTRIC  DEVICES 
COMP.A.N'Y,  Phoenix  National  Bank  Build- 
ing. Hartford.  Conn.,  has  been  incorporated 
to  manufacture  electrical  specialties.  The 
directors  of  the  company  are  E.  F.  Kaiser, 
president  and  treasurer ;  and  T.  H.  Grace, 
vice-president. 

THE  P.A.RKWAT  ELECTRIC  COM- 
P--VNY.  Brooklyn.  N.  Y.,  has  been  organ- 
ized with  a  capital  stock  of  $5,000  to 
manufacture  electrical  equipment.  The  in- 
corporators are  B.  E.  Simmons.  L.  M.  Wilk 
and  D.  Moran.  The  company  is  represented 
by  Eisenberg  &  Eisenberg,  1475  Broadwav, 
New   York  City. 

THE  TRI-ELECTRIC  COMPANY.  New 
York.  N.  Y..  has  been  incorporated  bv  W. 
A.  Doyen.  W.  .\.  Klein  and  E.  S.  Klausner, 
80  Delancey  Street.  The  companv  is  capi- 
talized at  $10,000  and  proposes  to  manu- 
facture   electrical    specialties. 

THE  SUNLIGHT  ARC  COMPANT,  New 
York.  N.  Y..  has  been  chartered  under  the 
laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $22.O00.O0ii  to  manufacture 
electric  arc  lamps  and  kindred  products. 
The  incorporators  are  J  -\ustin  Hermer, 
Herman  F  Harris  and  W.  E.  Haskin.  The 
company  is  represented  bv  the  Capital 
Trust  Company.  Dover.   Del. 

THE  CORNISHVn,LE  (KY.)  LIGHTING 
COMPA.VY  has  been  organized  with  a 
capital  stock  of  $3,000  by  S.  H.  Gardner, 
Bishop  Wash  and  W.  W    Gibson. 

THE  ORANGE  &  ROCKl.XST>  ELEC- 
TRICAI,  SUPPLY  COMP.XNY.  Monroe.  N 
Y..  lias  been  chartered  with  a  caplt.Tl  stock 
of  $100,000  to  manufacture  electrical  ma- 
chiner.v,  devices,  etc.  The  directors  of  the 
company  are  Roscoe  W.  Smith  and  Alfred 
J.  Crane,  both  of  Monroe,  and  Frank  Dur- 
land   of   Chester. 

THE  BAYARD  (OHIO)  ELECTRIC 
LIGHT  COMPANV  has  been  organized  by 
F.  L.  Summer.  R.  H.  Morehead.  John 
Schrader.  .\lbert  Whitncre  and  George  His 
son.     The  company  is  capitalized  at  $5,000 

THE  MAGIC  ELECTRIC  WATER 
HEATER  COMP-V.NY.  New  York,  N.  Y.,  has 
been  Incorporated  with  a  capital  stock  of 
$.".0,000  by  F.  Bellak,  J.  -Monte  and  J 
Meyers.  M.  Wolff,  41  Park  Row,  Is  at- 
torney 
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Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued   Sept.    21,  1921.) 

1.392.266.  PnocE.'!.'!  for  the  Manmtacture 

OF  (*ARBON  KLKCTHOPKS  OH  OF  IM'RE  RE- 
TORT Carbon  :  Em<rich  Szarva.sy,  Buila- 
ppst.  Hungary.  j\pp.  filed  June  3,  1920. 
Subjet-ting  methane  to  thertnal  <Iecom- 
position. 

1.392. 267.  Process  for  the  Manitfacturb 
op  Carbon  Electrodes  ;  Emerioh  Szar. 
vasy,  Budapest,  Hunpary.  App.  filed 
June  3.  1920.  Kneading  carbon  witii 
tan  y    binding   agent. 

(Issued  Oct.    4,  1921) 

1,392,293.  SiONAi.iNO  System  ;  Bornett  L. 
Bobioff,  Milwaukee,  Wis.  .\pp.  filed  Jan. 
.').  1918.  For  use  in  ho.spitals  and  sani- 
tariums. 

1,392,302.  Telegraphy:  Kenwrirk  C.  Cox, 
Norfolk  Lsland,  South  Pacifle.  .\pp.  filed 
July  17,  1917.  Submarine  telegraphy  in 
which  a  selenium  relay  is  employed. 

1,392,378.  Controlling  MECHANIs^^ :  Louie 
E.  Willard.  Chula.  Ark.  .\pp.  filed  Nov. 
6,  1916.  Speed  controlling  uiechanism.s 
for  various  kinds  of  machinery. 

1,392.420.  PoRTAHLE  Electric  I-ight  :  Harry 
M.  Koi-Ptzky.  New  York.  N.  Y.  App.  fll?d 
Marcli  10,  1920.  Mounting  for  lamp  and 
reflector-  readily  applied  to  metallic  or 
non-metallic  casing. 

1.392.436.  Method  op  and  .\prARATrs  for 
Arc  Welding  :  Harry  D.  Morton,.  Detroit, 
.Mich.  App.  filed  Dec.  2,  1918.  Means  for 
accuiately  correlating  rate  of  fusion  and 
rate  of  feed. 

1.392.437.  Aec-Welding  .System  and 
Method  op  Operati.ng  the  Same;  Harry 
D.  .Morton,  Detroit,  Mich.  App.  filed  Dec. 
2,  1918.  Automatic  and  semi-automatic 
apparatus. 

1,392, .t24.  Process  for  the  Pitrifying  and 
Clarifying  op  Water  ;  Miguel  I'uiggari 
and  Nestor  Venezia,  Buenos  .\ires,  Argen- 
tina. App.  filed  Nov.  24,  1917.  Submit- 
ting to  action  of  an  electric  current  of 
high   tension. 

1,392, .553.  Electricallt  Heated  Stamping 
Machine:  Jean  Bill.  I.egnano.  Italy. 
-\pp.  filed  April  4,  1918.  For  machines  In 
which  rivets,  bolts  and  the  like  are  manu- 
factured. 

1.392,.")5.T.  Starting  Inpl'ction  Motors; 
Johannes  Bruncken,  Cologne-Bickendorf. 
Germany.  App.  filed  Dec.  2.  1920. 
Double  induction  motor  constructed  for 
starting. 

1.392.3.T7.  Insulation  for  .\rmatures; 
Jasper  F.  Cullin,  Detroit,  iMich.  App. 
filed  Dec.  29,  1919.  No  tape  or  sleeving 
used. 

1.392,n5S.  Electric  Coupling;  William  A. 
Darrah  and  Rex  G.  Averill,  Mansfield, 
Ohio.  App.  filed  Aug,  20.  1917.  Used  in 
connecting  a  plurality  of  separate  and 
distinct  circuits. 

1,392..")60.  Trolley;  Manuel  D.  Dominguez, 
.Vew  Orleans,  La.  App.  filed  l-'eb.  10, 
1921.  Trolley  wheel  cannot  leave  the 
wire. 

1.392,,")63.  Brcsh  Connection  ;  Howard  B. 
Eynon,  Wellsville,  N.  Y.  App.  filed  Nov. 
9,  1920.  Methods  of  securing  cable  ends 
to  brushes. 

1.392,609.  Method  and  Means  op  Selec- 
tion ;  Charles  R.  llndcrhill.  New  Haven. 
Conn.  App.  filed  Nov.  19.  191.').  For 
selecting  from  .stO('k  of  suitable  movable 
elements  a  series  or  combination  of  ele- 
ments. 

1,392,686.  Car  Heater;  Loe  P.  Hvnes, 
.Mbany,  N.  Y.  .\pp.  filed  Julv  2,  1919. 
Installed    under    car   seat. 

1.392,742.  Balancing  Relay;  Wlllard  E. 
Brantigam,  Avery.  Idaho.  .\pp.  Illiii  Jan. 
2,  1920.  For  railway  cars  wherein  the 
propelling  motor  is  utilized  to  recharge 
the  storage  battery. 

1.392,762.  Selective  Telephone  System  ; 
Ruben  C.  M.  Hastings,  Columbus.  Ohio. 
App.  filed  Nov.  28.  1913.  Substations  may 
be  shunted  from  the  line. 


1,392,802.  Electric  Fireless  Cooker  a.nd 
Kange  ;  Lemuel  W.  Serrell,  New  York. 
N.  Y.  App.  filed  Oct.  31.  1919.  Of 
moderate  size  and  simple  constructioji. 

1,392,815.  JIethod  and  Means  of  Detect- 
ing Irregularities  i.n  Transmissio.n 
Lines  ;  George  Crisson,  Hoboken,  X.  J. 
App.  filed  Oct.  15,  1919.  Long-distance 
telephone  line. 

1,392,840.  Sanitary  Telephone  Device; 
W.  W.  Lukenbach,  Philadelphia,  Pa.  App. 
filed  Sept.  28.  1920.  For  liolding  the  re- 
ceiver when  looking  up  information. 

1,392.846.  Trolley  Moi;nt;  Hugh  J. 
.Murphy  and  Edwaid  F.  .Murphy,  Troy. 
N.  Y.  App.  filed  Feb.  23,  1921.  To  pre- 
vent injury  to  cross-wiies  and  other  over- 
head structure. 

(Issued  Oct.  11.  1921) 

1,392,944.  Sterilizer;  Albert  H.  Jessup, 
Erie,  Pa.  App.  filed  Feb.  3.  1920.  For 
sterilizing  surgical  instruments  and 
dressings. 

1,392.965.  Electric  Steel  Furnace  ;  Her- 
man P.  Priwer.  Springfield,  Ohio.  App. 
filed  June  15,  1920.  Easily  and  quickly 
charged. 

1,392,996.  Electric  Ge.verator  Brush 
Holder  ;  Charles  F.  Willev,  Louisville. 
Ky.  App.  filed  May  27,  1921.  Improved 
spring  arrangement. 

1.393.018.  Relay  ;  Peter  C.  Hewitt.  Ring- 
wood  Manor,  N.  J.  App.  filed  May  9, 
1916.  Use  in  evacuated  apparatus  with 
more  than  one  conductor  that  may  act  as 
cathode. 

1.393.019.  Constant-Curre.st  Distribution 
Sy.stem  ;  IVter  C.  H.witt.  Ringwood 
Manor,  N.  J.  .Vpp.  filed  Sept.  12,  1916. 
For  obtaining  constant  current  in  circuit 
having  variable  electrical  characteris- 
tics. 

1,393.038.  Electric  Ge.xerator  and  Motor  ; 
Robert  Rankin.  Leamington  Spa,  Eng- 
land. App.  filed  Dec.  15,  1920.  Self- 
regulating  machine. 

1,393.043.  Pull  Socket;  Ralph  A.  Bel- 
mont, New  York,  N.  Y.  App.  filed  -Vpril 
28,  1916.  Does  away  with  number  of 
springs  heretofore  used. 

1,393.077.  Electrical  Condenser;  William 
C.  Brinton.  Jr.,  Kenn.tt  Square.  Pa.  App. 
filed  Oct.  8.  191S.  Klimi.i.itidii  of  moi.-<t- 
ure  and  reduction  of  tendency  to  "store." 

1.393,089.  Mi-i.tiple-Caiu.e  Gi.and  for 
Bulkheads  a.nd  tjik  Like  a.vd  1'lastic 
Filling  Compoi-nd  Therefor;  James  H. 
Collie.  Birkenhead.  England.  App.  filed 
Jan.  13,   1919. 

1,393.141.  Method  and  Means  for  Im- 
proving THE  Commutation  op  Dy.vamo- 
Electric  .Machines;  Jaroslaw  K  Kostko. 
St.  Louis,  .Mo.      .\pp.   filed   Sept.   18,   1916. 

1,393.228.  Protective  Device  for  Alter- 
nati.n'o-Curre.nt  Electric  .systems:  Al- 
bert E.  .McColl.  Dumbarton.  Scotl.ind. 
App.  filed  Dec.  31.  1919.  Prompt  discon- 
nection of  faulty   apparatus  or  circuits. 

1,393.231.       Device    or     .\rrangrment    for 

the     CONTI.NUOIS     .MOVK.MK.NT    or     HoI.LING 

OR  Slidi.N'G  Bodies;  E<lnuind  .Magcrle 
and  Hermann  Martinek.  Vienna,  .\ustria. 
App.  filed  June  10,  1911.  For  advertis- 
ing purposes. 

1.393.254.  Trolley  Head;  Ivan  van  der 
Streaten.  Li&ge,  Belgium.  App.  filed  May 
24,  1920.  Adapted  to  oscillate  about  Its 
axis. 

1,393,275.  Annunciator  ;  Hector  A.  Franz, 
Hood  River.  Ore.  .\pp.  filed  Nov.  1.  1919. 
Selective  alarm  type. 

1.393.320.  Adjustable  Electric  Heater: 
-Milton  H.  Shoenberg  and  George  J. 
Henry,  San  Francisco,  Cal.  App.  filed 
Oct.  1,  1919.  Adjustment  in  several  di- 
rections. 

1.393.321.  Radiant  Heater;  Milton  H. 
Schoenberg  and  Georgi'  J.  Henrv.  San 
Francisco.  Cal.  .\pp.  filed  Oct.  1.  1919. 
Zone  of  radiating  lieat  extending  at  right 
angles  to  the  axis  of  refiector. 

1.393.323.  Method  op  Electric  Thermal 
Control:  .Milton  H.  Shoenberg.  San  Fran- 
cisco. Cal.  .\pp.  filed  Dec.  27.  1919.  Pre- 
vents ovejheatlng. 

1.393.325.  Electric  Heating  Element: 
Luther  D.  Smith.  Toledo.  Ohio.  App. 
filed  Feb.  21.  1919.  Resistance  wire 
stranded  and  twisted. 

1.393.326.  Telephone  System  ;  Arthur  B. 
Sperry,  New  York,  N.  Y.  App.  filed  July 
26,  1917.     Number-Indicating  devices. 

1,393.344.  :Method  of  and  Means  for 
Switchng:  Nicholas  J.  Conrad.  Chicago. 
III.  .\pp.  niid  Sept.  24.  191T.  Current 
broken  by  portable  switch  shtmted 
around  stationary   knife   switch. 


Conslruclion 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

ROCKLAND.  -ML — Th.-  Knox  County 
Electric  Company  has  submitted  a  proposal 
to  the  street-lighting  committei-  whereby 
tliirty-one  ornamental  standards  surmounted 
with  6eo  cp.  lamps  can  be  erected  on  Main 
Street  and  the  present  incandesceni  lamps 
increased  from  60  cp.  to  lOa  cp.  The  cost 
to  the  company  is  estimated  at  Jlo.OOO. 

ANDOVER.  N.  H. — A  movement  has  been 
started  to  organize  a  company  for  the  pur- 
pose of  securing  electricity  in  .-Vndover. 
It  is  proposed  to  extend  the  lines  from 
East  Andover.  The  Franklin  Light  & 
Power  Company  supplies  electricity  in  East 
Andover. 

FREEDOM,  N.  H. — The  Freedom  Elec- 
tric Company  was  recently  incorporated  to 
take  over  the  business  of  the  Frei-dnm  Elec- 
tric Light  &  Power  Association.  The  com- 
pany operates  in  Center  Ossipee,  Ertingham 
Falls  and  Freedom  Village.  Arthur  P. 
Merrow   is  president. 

RL'TL.\NT),  VT. — The  Hortonia  Power 
Company,  alfiliated  with  the  Port  Henry 
(N.  Y.)  Light.  Heat  &  Power  Company, 
has  plans  under  consideration  for  improve- 
ments and  additions  to  its  systems  during 
the  next  two  years,  to  cost  about  JSOci.noO. 
The  installation  of  a  .">00  kw.  hydro-electric 
generating  unit  to  operate  at  present  un- 
der an  IS  ft.  head  will  be  made  immedi- 
ately at  Weybridge,  Conn.,  where  an  ulti- 
mate 3.."iiio  kw.  will  be  developed  under  a 
30  ft.  head.  The  systems  now  operating  at 
25  cycles  and  60  cycles  will  be  inter-con- 
nected through  a  1.000  kw.  frequency- 
changer  set  and  voltage  regulation  will 
be  provided  for  by  line  changes  and  th*? 
installation  of  automatic  regulators".  The 
above  additions  and  improvements  together 
with  the  devilopment  and  enlarsement  of 
storage  reservoirs  will  increase  the  output 
of  the  plans  of  the  Hortonia  and  Port 
Henry  companies  approximately  50  per  cent. 

BROCKTON.  MASS.— The  W.  L.  Douglas 
Shoe  tr'ompany  is  planning  an  addition  to 
its  power  house.  J.  William  Beal  Sons. 
62  Summer  Street,  Boston,  are  architects. 

FALL  Rn^ER.  MASS.— The  Fall  River 
Electric  Light  Company  has  filed  notice 
of  an  increase  of  $700,000   in  capital  stocK 

GRE.\T  B.-\RRINGTON'.  JI.\SS.  —  The 
Southern  Berk.shire  I'owrr  &  Electric  Com- 
pany is  considering  the  erection  of  a  trans- 
mission line  to  its  new  plant   at   R<  ckdale. 

NEW  HAVEN.  CONN. — An  appro-.)rialion 
of  $12,000  has  been  approved  by  the  board 
of  finance  for  the  installation  of  an  elec- 
trically operated  travelint;  crane  at  the  ci.jr 
wharf. 

WIXSDOR  LOCKS.  CONN  —  Permission 
has  been  granted  to  the  Connecticut  River 
Company.  Pearl  Street,  Hartford,  by  the 
Federal  Power  Commission  for  the  con- 
struction of  a  hydro-electric  generating 
plant  at  Windsor  Locks.  C.  H.  Tenney. 
201    Devonshire  Street.    Boston,    is  engineer. 


Middle  Atlantic  States 

BALDWIN.  N.  Y  — The  instaJIaUon  of  an 
electric  street-lighting  system  in  Baldwin 
Harlwr  is  under  consideration.  The  Bald- 
win Harbor  Civic  .Association  is  lnlereste«I. 

BPFF.XLO.  N.  Y. — The  Council  Is  con- 
sidering the  installation  of  331  arc  lamps 
in  Buffalo,  of  which  270  will  be  required 
for  Main  Street. 

BUFFALO,  N.  Y. — The  City  Council  has 
passed  an  ordinance  requiring  the  elec- 
trification of  the  steam  railroad  lines 
within  the  city  limits.  The  ordinance  fur- 
ther provides  that  a  plan  for  the  electrifica- 
tion be  submitted  bv  Feb.  1.  1922.  and  that 
it  !>«■  put  in  operation  a  year  later.  Frank 
C.  Perkins  is  commissioner. 

ITHACA.  N.  Y.— Bids  will  l)e  receive* 
by  Mr.  C.  D.  Bostwick.  comptroller  Cornell 
I'niversit.v.  until  .Nov.  10,  for  construction, 
electric,    heating    and    sanitary    work.    In- 
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eluding  electric  work-packing  and  cold- 
storage  plant  for  the  department  of 
pomology  at  the  Xew  York  State  College 
of  Agriculture,  Cornell  University,  Ithaca, 
N.  Y.  Drawings,  specifications  and  blank 
forms  of  proposal  may  be  obtained  at 
the  Department  of  Architecture,  Capitol, 
Albany.     L.   F.  Pilcher  is  state  architect. 

NEW  YORK,  X.  Y. — Plans  have  been 
filed  by  the  Xew  York  Steam  Corporation, 
280  Madison  Avenue,  for  extensions  and 
improvements  to  its  power  house  at  507-19 
East  Fifty-ninth  Street,  to  cost  about 
$300,000,  including  equipment. 

RICHMOND,  N.  Y.— Application  has  been 
made  by  Grover  A.  \\'halen,  commissioner 
of  plant  and  structures,  Muncipal  Build- 
ing, New  York  City,  to  the  Board  of  Esti- 
mate for  an  appropriation  of  $177,700  for 
equipment  for  a  trackless  trolley  system 
between  Richmond  and  Tottenville,  Staten 
Island.  The  present  plans  provide  for  a 
new  electric  generator  and  auxiliary  power 
equipment  at  the  Sea  View  power  plant. 
automatic  electric  substation,  cables  and 
wires  for  transmission  lines,  feeder  lines 
and  overhead   trolley   system. 

JERSEY  CITY,  N.  J.— Plans  have  been 
prepared  by  the  Vulcan  Iron  Works,  Hud- 
son and  Exeter  Streets,  for  rebuilding  the 
power  plant  at  its  works,  recently  de- 
stroyed by  fire.  The  cost  is  estimated  at 
?40,000. 

MONTCLAIR,  N.  J.— An  ordinance  pro- 
viding for  improvements  to  the  street- 
lighting  system  in  Montclair.  to  cost  about 
$45,000,  was  recently  introduced  at  a  meet- 
ing of  the  Board  of  Commissioners,  and 
passed  its  first  reading.  James  T.  Hanan 
is  director  of  public  improvements. 

HARRISBURG.  PA.  —  The  City  Com- 
mission is  considering  plans  for  the  in- 
stallation of  a  new  street-lighting  system 
on  a  portion  of  North  Second  Street,  which 
will  require  lamps  varying  from  400  cp.  to 
600  cp.  S.  F.  Hassler  is  commissioner  in 
charge. 

HAZLETOX,  PA. — A  tentative  agreement 
has  been  reached  by  the  City  Council  and 
the  Pennsylvania  Power  &  Light  Company 
in  connection  with  a  ten-year  street- 
lighting  contract  to  become  effective  Jan.  1. 
1922.  The  new  contract  provides  for  an 
increa.se  in  the  candlepower  now  in  use 
120  per  cent,  giving  Hazleton  from  533  to 
600  arc  lamps.  The  change  in  the  lighting 
system  will  necessitate  extensions  and  im- 
provements to  the  .substation  at  Lincoln 
Street  and  Diamond  Avenue. 

HETT^VETIA,  PA.— Work  is  under  way 
by  the  Rochester  &  Pittsburgh  Coal  & 
Iron  Company,  Punxsutawney,  on  the  con- 
struction of  an  electric  generating  plant  at 
Helvetia.  The  proposed  plant  will  have 
an  initial  capacity  of   3,000  hp. 

WILMINGTON,  DEL.— Bids  will  be  re- 
ceived by  the  Board  of  Education  of  Wil- 
mington, until  Nov,  14.  for  the  installation 
Of  a  complete  lighting  system  in  a  public 
school  and  for  wiring  and  fixtures  for  25 
lights  in  seven  other  schools, 

BALTIMORE,  MD.  —  The  Chesapeake 
Paper  Hoard  Company,  Key  Highway  and 
the  Baltimore  &  Ohio  Railroad,  contem- 
plates the  construction  of  a  power  house. 
J.  S.   Smith  is  president. 

EKL  AIR.  MD— The  Bel  Air  Electric 
Company,  in  co-operation  with  the  Con- 
solidated Gas,  Electric  Light  &  Power 
Company.  Baltimore,  plans  to  erect  a  pole 
line  in  the  vicinity  of  the  municipality  to 
provide  for  increa.sed  .service.  The  Con- 
solidated company  also  contemplates  a 
numlier  of  line  improvements  in  this  sec- 
tion. 

BRISTOL,  VA.  —  A  company  to  be 
known  a.s  the  Washington  fountv  Light 
&  Power  Company  is  being  formed  for  the 
purpose  of  erecting  a  high-tension  trans- 
mission line  to  connect  with  the  lines  of 
the  Bristol  G.is  &  i;i.-<tric  Company  and 
extend    alonr    .M.iriL'toii    i;(,;id. 

North  Central  States 

CHARLEVOIX.  Miril— Work  has  been 
started  on  extensions  to  the  municipal 
electric  power  plant.  John  D.  Curtis, 
Charlevoix,   is   In   charee. 

MA.SON,  MICIT  — Tho  Consumers'  Power 
Company  has  preparations  under  way  for 
the  Installation  of  new  lines  in  connection 
With  improvements  to  the  city  lighting 
system,  to  cost  about  $20,000. 

LO^TCLLVILLE,  OHIO —The  Pennsyl- 
vania-Ohio Power  &  Light  Company  has 
Work  under  way  on  the  construction  of 
an  addition  to  tho  Lowellvilie  power  sta- 
tion to  house  an  additional  20,000  hp. 
turbine  generator,   to  provide  tor  Increased 


service.  The  installation  of  the  new  unit 
will  bring  the  capacity  of  the  local  station 
up  to  80,000  hp. 

NEW  RICHLAND,  OHIO— The  County 
Commissioners  have  authorized  the  Belle 
Center  (Ohio)  Light  &  Power  Company  to 
erect  an  electric  transmission  line  to  New 
Richland,   Logan  County, 

EAST  CHICAGO,  IND.  —  Bids  will  be 
received  at  the  office  of  the  Board  of 
Public  Works  until  Nov.  14  for  the  in- 
stallation of  a  lighting  system  on  parts 
of  Grapevine  Street  and  142d  Street.  T.  Y. 
Richards  is  clerk  of  the  board, 

KOKOMO,  IND. — The  J.  M.  Leach  Man- 
ufacturing Company  contemplates  the  con- 
struction of  a  one-story  power  house. 
Thomas   McGraw,   Citizens'   Trust  Building, 

is  architect. 

MITCHELL,  IND.— E.  E.  Dean,  Indian- 
apolis, is  negotiating  for  the  purchase  of 
the  Mitchell  Electric  Light  Plant,  subject 
to  the  approval  of  the  Indiana  Public 
Service  Commission.  Arrangements  have 
been  made  by  Mr.  Dean  to  operate  the 
waterworks   of   the  town. 

WILLIAMS,  IND. — Plans  are  under  way 
by  the  Middle  West  Utilities  Company, 
Williams,  a  subsidiary  of  the  Southern 
Indiana  Power  Companv,  for  a  hydro- 
electric generating  plant  in  Williams,  to 
cost  $80,000.  Holland,  Ackerman  &  Holland, 
Inc.,  53  West  Jackson  Boulevard,  Chicago, 
are   engineers. 

BELLEVILLE,  ILL.— The  City  Council 
has  adopted  recommendation  of  the  Light- 
ing Committee  providing  for  the  installation 
of  new  street  lamps.  A  municipally  owned 
light  plant  is  being  agitated. 

SHEBOYGAN,  -Ras  — The  Ke  No  Com- 
pany, manufacturer  of  furniture  novelties 
and  hardwood  specialties,  is  planning  the 
construction  of  a  new  power  house,  25  ft.  x 
35  ft.     W.  C.  Weeks  is  architect. 

ADRIAN,  MINN— Bids,  it  is  reported, 
will  be  received  for  exrtensions  to  the 
municipal  electric  power  plant,  consisting 
of  one  150-kva.  generator,  one  electric 
switchboard,    etc. 

SHELL  ROCK,  IOWA.— A  company  is 
being  organized,  it  is  understood,  for  the 
construction  of  a  hydro-electric  plant  in 
Shell  Rock,  to  cost  about  $100,000,  W  M 
Roe,  Waverly,  is  interested.  Holland, 
Ackerman  &  Holland,  53  West  Jackson 
Boulevard,   Chicago,  are  engineers. 

EDINA,  MO.  —  The  Edina  Light  Com- 
pany will  extend  its  transmission  lines  to 
Gibbs  and  Labelle,  at  an  earlv  date.  The 
company  is  also  considering  the  installa- 
tion of  additional  machinery  at  its  plant, 
including  a  300  hp.  oil  engine  complete 
with  generator.  L.  A.  Nickell  is  secretary 
and  treasurer. 

MONTGOMERY  CITY,  MO.  —  The  elec- 
tric light  plant  and  a  portion  of  the  ice 
plant  of  the  Montgomery  Ice  &  Electric 
Company  were  recently  destroyed  by  flre, 
B,  H.  Algermissen  is  owner, 

PARKVILLE,  MO. —  The  Kansas  City 
(Mo.)  Light  &  Power  Companv  is  con- 
templating the  erection  of  a  transmission 
line  from  Parkville  to  Fairview. 

SALISBURY,  MO —Plans  are  under  con- 
sideration for  the  erection  of  a  transmis- 
sion line  to  Prairie  Hill.  The  Council 
recently  awarded  contract  for  equipment 
for  the  proposed  new  municipal  electric 
lightiTig  plant  to  the  General  Electric  Com- 
p.'iny,    St.   Louis. 

SCOTTSBLUFF,  NEB.— The  Intermoun- 
tain  Railway,  Light  &  Power  Company 
contemplates  the  installation  of  140  addi- 
tional  street   lamps    in   Scotlsbluff. 


Southern  States 


HIGH  POINT,  N.  C,  —  Work  will  be 
started  soon  by  W.  A.  Davis  and  asso- 
ciates on  the  construction  of  an  electrically 
operated  Ice-manufacturlng  plant,  to  cost 
$75,000, 

RED  SPRINGS,  N.  C— The  town  author- 
ities are  considering  Is.siiing  $50,000  in 
electric    light    and    water    bonds, 

STANTONSBtlRG,  N,  C  —  Pl.ans  are 
under  consideration  by  tho  town  author- 
ities for  the  construction  of  an  electric 
light  system  In  Stantonaburg,  to  cost  about 
$20,000.      G.    L.    Hill    Is  clerk. 

LEKSRTTRO,  PI^A.  —  The  Grass  Fibre 
Pulp  &  Paper  Company  plans  to  construct 
a  power  plant  to  ho  used  in  connection 
with  Its  pulp  and  paper  mill  now  under 
construction.  E.  H,  Lacy  is  vice-president 
and  manager. 


WINGATE,  N.  C— Arrangements  are 
being  made  by  the  Town  Commission  for 
an  appropriation  of  $10,000  for  an  electric 
lighting  system  in  Wingate.  A,  C.  Small 
IS  town  clerk. 

SAN  ANTONIO,  PL.\.— Plans  are  under 
consideration  for  the  establishment  of  an 
electric  light  plant  in  San  Antonio  for 
which  $6,000  in  bonds  have  been  voted. 
The  project  includes  the  extension  of  a 
transmission  line  from  Dade  City  to  San 
Antonio. 

ROGERSVILLE,  TENN— Improvements 
and  extensions  to  its  plant  are  under  con- 
sideration by  the  Rogersville  Electric 
Company. 

HAMMOND,  LA. — Imorovements  and  ex- 
tensions to  the  lighting  .system  in  Hammond 
are  under  consideration  by  the  City  Council. 

SHREV^PORT,  LA.— The  United  States 
Sheet  &  \Vindow  Glass  Companv  Shreve- 
port,  IS  contemplating  the  erection  of  a 
large  electric  power  plant  for  use  in  con- 
nection with  its  plant  under  construction 
at  Jewella,  near  Shreveport.  H.  E  De- 
Vaughn  is  chief  engineer.  The  headquar- 
ters of  the  company  are  at  Morgantown, 
»  .  \  a. 

BILLINGS,  OKLA.  —  A  high-tension 
transmission  line  will  be  erected  to  extend 
from  a  point  on  the  main  line  of  the  Okla- 
homa Gas  &  Electric  Company  at  Oklahoma 
City  into  Billings.  This  project  is  included 
in  the  plan  to  furnish  several  cities  and 
towns  in  northwest  Oklahoma  with  elec- 
tricity from  high-tension  lines. 

HOUSTON.  TEX— The  Houston  Light 
&  Power  Company  is  considering  extensions 
^1  'ts  electric  generating  plant,  to  cost 
about  $500,000.  S.  R.  Berton,  Jr„  is  man- 
ager. 

Pacific  and  Mountain  States 

TACOMA.  WASH.— Work  is  under  way 
by  the  Buftelin  Lumber  &  Manufacturing 
Company  on  the  construction  of  plant  addi- 
tions, to  cost  about  $350,000,  including 
electric  power  plant,  veneer  factory  and 
planing  mill, 

CORVALLIS,  ORE.  —  The  Mountain 
States  Power  Company  contemplates  con- 
siderable construction  work  in  Corvallis 
during  the  remainder  of  the  year,  to  cost 
about  $14,000,  The  company  has  com- 
pleted the  erection  of  a  transmission  line 
into  the  city  at  a  cost  of  $20,000. 

MEDFORD,  ORB— A  new  company  is 
being  organized  by  J.  T.  Gagnon,  operator 
of  a  local  lumber  plant,  for  the  construc- 
tion of  an  electric  power  plant  for  com- 
mercial and  industrial  service,  for  which 
preliminary  plans  are  under  way, 

LOS  ANGELES,  CAL.— Plans  are  under 
consideration  by  the  Ward  Baking  Com- 
pany for  the  construction  of  a  baking 
plant  to  cost  about  $2,00(1,000.  The  installa- 
tion will  include  power  equipment,  ovens, 
conveying  apparatus  and  other  electrical 
and  mechanical  equipment 

MANTECA,  CAL.— Tlie  Pacific  Gas  & 
Electric  Company,  San  Franci-sco,  it  is 
reported,  is  considering  improvements  to 
Its  local  power  house,  including  the  in- 
stallation of  new  machinery,  to  cost  about 
$35,000, 

SAN  MATEO,  CAL.— -Hie  installation  of 
an  electrolier  system  in  San  Mateo  is  under 
consideration.  Stanley  Whitehead  is  city 
engineer. 

SHAFTER,  CAL.— A  petition  has  been 
Firesented  to  the  Board  of  Supervisors  tor 
the  installation  of  a  lighting  svstem  in 
Shafter. 

STOCKTON,  CAL.— A  petition  has  been 
submitted  to  the  County  Supervisors  for 
the  formation  of  the  Lathrop  Highway 
lighting  district.     E.  Graham  is  clerk, 

COLORADO  SPRI.VGS,  COL.— Tentative 
planK  have  been  .igrei  d  u|ion  for  the  in- 
stallation of  an  ornamental  lighting  svstem 
from  Nevada  Av.nue  to  the  Broadmoor 
Hotel.     Joseph   I.  Caldweil  is  city  engineer, 

Canada 

BROCKVILLE,  ONT.  —  Tho  Eugene  P, 
Philips  lOlcctrlcal  Works,  Ltd.,  Montreal, 
contemplate  tho  con.struction  of  a  plant 
to  cost  between  $2,500,(100  and  $3,000,000, 
The  company  will  secure  electrical  energy 
of  between  l,0"(i  hp.  and  3.000  hp.  from 
the  Hydro-Electric  I'owcr  Commission, 

WATFORD,  ONT.— The  establishment  of 
a  hydro-electric  and  iiowir  distribution  sys- 
tem, to  cost  about  $.",0,000,  is  under  con- 
sideration by  the  War\vjck  Township  offi- 
cials. For  further  inform.alion  address  N. 
Herbert,   Watford. 
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Alabama  Light  and  Traction  Associa- 
tion. .Socretary-treasuri;r,  J.  P.  Ross. 
IJinningham  Railway,  Light  &  Power  Co., 
Birmingham,  Ala. 

AMERirAN  Association  op  Engineers. 
Secretary,  C.  E.  Drayer,  63  East  Adams  St.. 
Chicago,  111. 

American  Association  of  Operating  En- 
gineers. Secretary.  H.  C.  Bristol.  Calder- 
wood,  Tenn. 

American  Electric  Railway  Associa- 
tion. Executive  secretary.  .1.  W.  Welsh, 
8  West  40th  St.,  New  York  City. 

American      Electrochemical    Society. 
Acting    secretary,    A.    D.    Spillman,    Lehigh 
University,  Bethlehem,  Pa. 

American  Engineering  Standards  Com- 
mittee. Secretary,  P.  G.  Agnew,  29  West 
39th  St.,  New  York  City. 

American  Institute  of  Consulting  En- 
gineers, Inc.  Secretary.  F.  A.  Molltor.  143 
Liberty  St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
brandies  in  the  principal  electrical  centers 
thioufc'hout  the  country. 

American  Physical  Society.  Secretary, 
Dayton  C.  Miller,  Case  School  of  Applied 
Science,  Cleveland,  Ohio.  Annual  meeting 
Toronto,   Dec.    27. 

American  Society  for  Testing  Ma- 
terials. Secretary-treasurer.  C.  L.  War- 
wick, 1315  Spruce  St.,  Philadelphia,  Pa. 

American  Welding  Society.  Secretary, 
M.  M.  Kelly,  29  West  39th  St.,  New  York 
City. 

Arkansas  Utilities  Association.  Secre- 
tary, R.  I.  Brown,  Little  Rock  Railway  & 
Electric  Company,  Little   Rock,  Ark. 

Associated  Manufacturers  of  Electri- 
cal Supplies.  General  secretary,  C.  E. 
Dustin,  30  East  42nd  St.,  New  York  City. 

Association  op  Edison  Illuminating 
Companies.  Secretary,  Preston  S.  Millar, 
80th   St.  &  East  End  Ave.,  New   York  City. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers.  Secretary.  John  F. 
Kelly,  Empire  Building,  Pittsburgh,  Pa. 

Association  of  Municipal  Electrical 
Utilities  op  Ontario.  Secretary.  S.  R.  A. 
Clement,  190  University  Ave.,  Toronto. 

Association  op  Railway  Electrical  En- 
gineers.       Secretary-treasurer.     Joseph 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Cal. 


Convention,    Del    Monte,    Nov. 


CISCO. 

10-12. 

Electrical  Trade  Association  op  Ca.vada. 
Secretary.  William  R.  Stavely,  Royal  In- 
suiance  Building,  Montreal,  Canada. 

Empire  State   Gas   and  Electric  Asso-     ,...„_...   ,. 

ciATioN.     Secretary.  Charles  H.    B.   Chapin,     h.   E.   Young.   .Minneapolis   General   Electric 
Grand     Central     Terminal     Building,     New     co..    Minneapolis 


Nebraska  Section,  N.  E.  L.  A.  Secrctar>-- 
treaiiurer.  Horace  M.  Davis,  Bankers  Lite 
Bldg.,  Lincoln,  Neb. 

New  E.ncland  Electrical  Credit  Asso- 
ciation. Secretary.  Jam<ai  A.  Loring.  ISl 
Devonshire  St.,  Boston,  Mass. 

New  England  Geographic  Division, 
N'.  E,  L.  A.  Secretary,  Miss  O.  A.  Bursfel. 
119   Tremont  St.,   Boston,  Mass. 

New  Mexico  Electrical  Association. 
.Secretary-treasurer.  Charles  E.  Twogood, 
Albuquerque.   N.    M. 

New  York  Electrical  Credit  Aesocla- 
Tio.v.  Secretary,  W.  J.  Kreger.  47  Went 
34th  St..  New    York  City. 

New  York  Electrical  Society.  Secre- 
tary. George  H.  Guy,  29  West  39th  St. 
New    York   City. 

North  Ce.ntral  Electric  Association, 
Geographic  Divisio.n,  N.  E.  L.  A.    Secretar>-. 


Secro- 

Great  Lakes  Geographic  Division, 
N.  E.  L.  A.  Secretary-treasurer,  R.  V. 
Prather.  305  Illinois  Mine  Workers  Bldg., 
Springfield,  III. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather.  305  Illi- 
nois   Mine    Workers    Bldg.,    Springfield.    111. 

Illuminating  E.vgineering  Society. 
General  secretary.  Clarence  L.  Law.  29 
West  39th  St.,  New  York  City.  Sections  in 
New  Yoik,  Philadelphia,  Chicago  and  Bos- 
ton. Chapters  in  San  Francisco,  Cleveland, 
and   Toronto. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donohue,  Lafayette, 
Ind. 

Institute  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New  York,  New  York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex. 

International  Electrotech.nical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary.  C.  le  Maistre,  28  Victoria 
St.,  Westminister,  London,  S.  W.,  England. 

Iowa    Section,   N.    E.    L^  A.      Secretary, 


Andi-eucetti?  Chicago  &  Northwestern   Rail-     W.   G.   Linn.   Des   Moines  Electric   Co..   Des 


way.  Room '413,  C.   &  N.  W.  Terminal  Sta 
tion,   Chicago,   111. 

British  Columbia  Electrical  Co-opera- 
tive Associatio.n.  Field  Manager,  R.  E. 
Chatfleld  108  B.  C.  Electric  Bldg.,  Van- 
couver, B.  C. 

Canadian  Electrical  Association,  affili- 
ated witli  N.  E.  L.  A.  Secretary -treasurer. 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,  Montreal,  Canada. 

Colodado  Electric  Light.  Power  and 
Railway  Association.  Secretary-treasurer, 
Miss  Minnie  B.  W.  Baker,  900  15th  St., 
Denver,  Col. 

Conference  Club.  Secretary.  Sullivan  W. 
Jones,  19  West  44th  St.,  New   York  City. 

Electric   Hoist    Manufacturers'    Asso 


Moir 


Iowa. 


Kansas  Public 
Secretary-treasurer, 
wood   Falls,   Kan. 

Michigan  Electric  Light  Association. 
Secretary,  Herbert  Silvester,  Edison  Bldg.. 
Ann   Arbor,   Mich. 

Mississippi  Electric  Association,  affil- 
iated witli  the  N.  E.  L.  A.  Secretary.  W. 
A.  Sullivan.  Gulfport  &  Mississippi  Coast 
Traction  Co.,  Gulfport,  Miss. 

Missouri  Association  op  Public  Utili- 
ties. Secretary-treasurer.  F.  D.  Beardslee, 
315  North  12th  St..  St.  Louis,  Mo. 

National  Association  of  Electrical 
Contractors  and  Dealers.  Secretary. 
Farquson   Johnson.    15    West   37th   St..    Ne.v 


CIATION.       Secretary-treasurer.     E.     Donald      York  City.  N.  Y.     State  associations  in  Ala- 


Northwest  Geographic  Division.  N.  E. 
L.  A.  Secretary-treasurer,  J.  F.  Orr,  Idaho 
Power  Co..  Boise.  Idaho. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.   L.  Gasklll,  Greenville.  Ohio. 

Oklahoma  i:tilities  Association.  Man- 
ager, H.  A.  Lane,  1106  First  National  Bank 
Bldg..   Oklahoma   City. 

Ontario  .\ssociation  or  Elbctricai,  Con- 
tractors and  Dealers.  Secretary.  J.  A. 
McKay,  24  Adelaide  St.,  West.  Toronto. 
OnL 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary,  S.  H.  Taylor.  527 
Rialto  Bldg.,  San  Francisco,  Cal. 

Pennsylvania  Electric  Associatio.n. 
State  Section  N.  E.  L.  A.  Secretary.  H.  M. 
Stlnc,  212   Locust  St..  Harrisburg,  Pa. 

Public  Service  Associatio.n  or  Virginia. 
Secretary.  R.  M.  Booker.  Newport  News  & 
Hampton  Railway,  Gas  &  Electric  Co.. 
Hampton,  Va. 

Public  Utilities  Association  of  West 
Virginia,  Secretary,  A.  Bliss  McCrum. 
Charleston,  W.  Va. 

Radio  Club  op  America.  Secretarj-,  Ren- 
ville H.  liJcMann,  150  Nassau  St.,  New  York 
City. 

Rocky  Mountain  Geographic  Diyision. 
N.  E.  L.  A.  Treasurer,  A  C.  Cornell.  Den- 
ver, Col. 

Society  for  Electrical  De\-elopment. 
Inc.  Assistant  to  the  president.  W.  L.  Good- 
win :  secretary-treasurer.  R.  F.  Paige.  522 
5th  Ave.,  New  York  Cltr.  Annual  meeting 
second  Tuesday  in  May  :  directors'  meetings 
second  Tuesday  in  May  and  November : 
executive  committee  meetings  everj-  sixty 
days. 

Society  for  the  Promotio.v  of  Engi- 
neering EnrcATiON.  Secretary,  Dean  F.  1* 
Bishop.  University  of  Pittsburgh.  Pitts- 
burgh, Pa. 

Southeastern  Geographic  Division, 
N.  E.  L.  A.  Secretary-treasurer.  Charles 
A.  Collier.  Georgia  Railway  *  Power  Co.. 
Atlanta,  Ga. 


ToUcs,  165  Broadway,  New  York  City. 

Electric  Furnace  Association.  Secre- 
tary. Dr.  C.  G.  Schluederberg,  Westinghouse 
Electric  &  Manufacturing  Co.,  East  Pitts- 
burgh, Pa. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  West  Adams  St.,  Chicago,   111. 

Electrical  Manufacturers'  Club.  Sec- 
retary, F.  L.  Bishop,  Hartford  Faience  Co., 
Hartford.  Conn.  Convention.  Hot  Springs, 
Va.,  Nov.  9-13. 

Electrical  Manufacturers'  Council. 
Executive  secretary,  Frederic  Nicholas,  522 
Fifth  Ave,  New  York  City. 

Electrical  Safety  Conference.  Sec- 
retary. Dana  Pierce,  25  City  Hall  Place, 
New  York  City. 

Electrical  Supply  Jobbers'  Association. 
General  .secretary.  Franklin  Ovorbagh,  411 
Soutli   Clinton   St.,  Chicago,    111. 

Electrical  Si'Pplt  Jobbers'  Association, 
Atlantic  Division.  Seci-etary,  E.  Donald 
Tolles,  165  Broadway,  New  Yoik  City. 

Electrical  Supply  Jobbers'  Association, 
Pacific  Coast  Divsion.  Secretary,  Albert 
H.  Elliot,  502  FlMtiron  Building,  San  Fran- 


bama,  Ai'kansas,  Connecticut,  Georgia.  Kan 
sas,  Illinois.  Indiana,  Iowa,  Louisiana, 
Maryland,  Massachusetts.  Michigan.  Min- 
nesota, Missouri,  New  Jersey,  New  York, 
Ohio,  Oregon.  Pennsylvania.  Tennessee  and 
Wisconsin.  Also  members  in  Canada  and 
unorganized  states. 

National  Council  Lighting  Fixtitre 
Manufacturers.  Secretary.  Chas.  H.  Hof- 
richter.  23.  Gordon  Square  Bldg.,  W.  65th 
and  Detroit  Ave.,  Cleveland,  Ohio. 

National  Association  of  Electrical  In- 
spectors. Executive  Secretary.  T.  H.  Day, 
59   Deerfleld   Ave.,  Hartford,  Conn. 

National  Association  op  Railway  and 
trTiLiTV  Commissioners.  Secretary,  James 
B.  Walker,  New  York  Transit  Commission, 
New    York    City. 

National   Electric   Light   Association. 
Executive   manager,    M.    H.    Aylesworth,    29     trioal  Section 
West  39th  St.,  New  York  Clt.v.  

National  Electrical  Credit  Associa- 
tion. Secretary.  Frederic  P.  Vose,  1350 
Marquette  Building,  Chicago,  111. 

National  Fire  Protection  Association. 
Chairman  of  electrical  committee,  Dana 
Pierce,  25  City  Hall  Place,  New  York  City. 


Southwestern  Geographic  Division. 
N.  E.  L.  .\.  Secretary.  H.  .\.  Lane.  Okla- 
homa Utilities  .Vssociation.  1106  First  Na- 
tional Bank  Bldg.,  Oklahoma  City,  Okla. 

Southwestern  Electrical  an"d  Gas  As- 
sociation. Secretary.  E.  N.  Willis.  40S-4 
Slaughter  Bldg.,   Dallas.  Tex. 

Tri-State  Water  and  Light  Associatiok. 
Secretarv-troasurer,  W.  F.  Stelglitz.  Colum- 
bia. S.   C. 

Vermont  Electrical  Association.  Sec- 
retary-treasur\'r.  C.  E.  War-<aw,  Burlington. 
Vermont. 

Western  .Vssociation  of  Electrical  In- 
spectors. Secretary.  W.  S.  Boyd.  175  West 
Jackson  Blvd.,  Chicago,  IlL 

Western    Society   op   Engineers,   Elbc- 

JOAL  Section.  Secret.'xry.  E.  S.  Nethercut, 
1735  Monadnock  Block,  Chicago.  111. 

Wisconsin  Electrical  .-Vssociation.  Sec- 
retary. W.  M.  Chester.  14  OS  First  National 
Bank"  Bldg.,  Milwaukee,  Wis. 

Wyoming  Utilities  Association.  Secre- 
tary. C.  Luscombe.  Cheyenne  Liglit.  Fuel  ft 
Power  Co.,  Cheyenne,  Wyo. 
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The  Power  of  the  Greatest  ''Ism" 
in  the  IV o rid 


A  MERICA  has  brought  two  mightv' 
/  V^  thoughts  out  of  the  great  world 
^  i^  war.  The  first  is  that  we  do  not 
live  just  in  a  country,  but  in  a  big 
^vide  world,  where  every  nation's  ac- 
tions and  affairs  affect  and  influence  us 
all.  The  second  is  that  laws  and  habits 
and  traditions  can  be  changed  if  power  is 
applied,  and  that  therefore  old,  wrong 
conditions  need  not  be  suffered  longer  if 
a  way  can  be  devised  to  better  them. 
These  are  great  days  for  thinking  men. 

No  person  can  say  how  history  will 
mark  the  coming  post-war  period,  but 
there  is  one  condition  that  is  sure  to  be 
writ  large.  We  face  an  era  of  mass 
thinking,  a  new  tendency  on  the  part  of 
all  men  and  women  to  wonder  why  things 
should  be  wrong  and  talk  about  the  mak- 
ing of  them  right.  The  world  has 
evolved  through  many  dragging  cen- 
turies. Each  generation  has  accepted  as 
traditional  the  burdens  and  the  evils  that 
it  found  and  passed  them  on  with  little 
change.  There  have  been  few  periods  of 
rapid  renaissance.  But  the  vast  convul- 
sions of  the  world  war,  social  and  eco- 
nomic, have  shaken  free  these  habits  of 
men's  minds,  and  they  are  thinking.  We 
see  it  everywhere.  And  if  we  guide  this 
new-born  thinking  power,  great  good  will 
come  of  it. 

Demagogues  have  charged  that  capital- 
ism  is  the  dominant  force  in  America. 


But  this  is  false.  For  in  all  history  Amer- 
ica is  the  outstanding  example  of  an 
individualistic  country.  In  the  European 
social  structure  a  man  is  born  into  a  class 
and  there  he  stays.  He  is  born  high  or 
he  is  born  low,  and  neither  brains  nor 
energy  will  raise  the  peasant  to  a  peer,  nor 
will  the  absence  of  them  both  displace  a 
noble  to  make  way  for  a  better  man  of 
lower  class.  But  in  America  there  is  no 
power  that  can  prevent  the  smallest  atom 
in  the  social  mass  from  rising  to  the  top, 
or  hold  it  there  once  it  has  ceased  to 
merit  and  maintain  this  high  position. 
There  are  many  "isms''  in  the  world,  but 
the  greatest  of  all  is  individualism.  And 
individualism  rules  in  the  United  States. 

So  men  and  women  in  America  are 
beginning  to  realize  that  the  people — 
every  people — have  the  power  to  shape 
somewhat  the  loads  they  bear  by  guiding 
and  speeding  the  course  of  evolution  in- 
stead of  waiting  in  the  old-time  way.  And 
they  are  thinking  more  deeply — about  the 
cost  of  war,  about  labor,  about  capital, 
about  taxes,  government  and  education, 
about  living.  They  see — we  see — that, 
after  all,  things  can  be  changed. 

The  world  is  as  its  people  make  it. 
Collectively  we  are  the  masters  of  our 
living  and  our  industries.  We  can 
right  wrongs  if  we  will  think  and  work 
together  —  here  and  throughout  the 
world. 


Comfort 

Avery 

Adams 

Educator  and  engineer, 
who  was  largely  respon- 
sible for  the  organization 
of  the  American  Engi- 
neering Standards  Com- 
mittee  and  who  played  a 
leading  part  in  the  war 
stimulus  given  to  electric 
welding. 


ENGINEERING  effort  uncontrolled 
liy  reasonable  standards  soon 
reaches  a  point  where  progress  is 
arrested  because  of  hiph  production  and 
utilization  costs.  Each  branch  of  engi- 
neering, therefore,  h;is  for  years  been 
developing  its  own  standards.  Because, 
however,  of  the  complexity  of  interest 
and  the  growing  interrelation  of  engi- 
neering effort  it  became  apparent  that 
some  agency  must  be  created  to  cor- 
relate these  standardization  activities. 
Such  was  the  genesis  of  the  Americ.in 
Engineering  Standards  Committee,  the 
organization  of  which  was  brought  about 
largely  through  the  efforts  of  Prof.  Com- 
fort A.  Adams.  This  organization,  now 
in  its  third  year,  representing  the  na- 
tional engineering  societies  and  the 
government  departments,  has  become  the 
authoritative  body  through  which  stand- 
ardizing activities  are  co-ordinated.  It 
is  also  recognized  as  the  national  body 
for  the  handling  of  all  International 
standardization.  Professor  Adams  w.ia 
chairman  of  the  organization  committee 
and  first  chairman  of  the  standards  com- 
mittee  Itself. 

To  Professor  Adams  must  be  given 
the  credit  also  for  much  of  the  Im- 
petus given  to  electric  wejding  during 
the  war.  He  was  a  member  of  the 
sub-committee    of    the    Council    of    Na- 


tional Defense  on  electric  welding,  which 
was  later  transferred  to  the  Emergency 
Fleet  Corporation,  with  him  as  chair- 
man. Under  the  stimulus  of  the  com- 
mittee notable  advances  were  made  in 
the  art  of  welding,  particularly  in  Its 
application  to  shipbuilding.  Several 
new  laws  bearing  on  the  quality  of 
wolds  and  the  structure  and  constitu- 
tion of  steel  were  established.  Pro- 
fessor Adams,  besides,  was  chairman 
during  the  war  of  the  electrical  en- 
gineering section  of  the  National  Re- 
search Council,  the  activities  of  which 
were  chiefly  related  to  the  art  of 
electric  welding.  He  was  first  president 
of  the  American  Welding  Society  and 
first  director  of  the  American  Bureau 
of    Welding. 

Professor  Adams  was  born  In  Cleve- 
lanii,  Ohio,  Nov.  1,  1868.  He  received 
his  electrical  engineering  education  at 
the  Case  School  of  Applied  Science, 
from  which  he  was  gr.adunted  In  1890. 
After  a  year  with  two  Cleveland  manu- 
facturers he  became  an  instructor  in 
electrical  engineering  at  Harvard  and  a 
student  of  mathematics  and  physics  He 
was  ad\'anced  to  assistant  professor  of 
electrical  engineering  In  1S96,  professor 
in  1906,  and  since  1896  he  has  been 
Lawrence  professor  of  engineering. 
During   the   years   1915-1918,   under   the 


co-operative  agreement  between  Harvard 
and  the  Massachusetts  Institute  of 
Technology,  he  was  also  professor  at 
the  latter  institution.  After  the  dis- 
solution of  that  agreement  oy  the 
courts  he  was  the  lirst  dean,  during 
1919.  of  the  reorganized  Harvard  En- 
gineering School,  but  resigned  to  become 
chairman  of  the  Division  of  Engineering 
of  the  National  Research  Council.  This 
fall  he  returned  to  Harvard  as  dean 
of  engineering.  It  w.is  In  1917  that 
President  Wilson  appointed  him  a  mem- 
ber of  the  general  engineering  com- 
mittee of  the  advisory  commission  of 
the  Council  of  National  Defense.  In 
this  connection  he  outlined  a  scheme, 
later  adopted  In  part,  for  co-ordinating 
tlie  government  purchase  of  war  supplies 
pS-ofessor  Adams  is  also  a  consulting 
electrical  engineer  and  numbers  among 
his  clients  both  manufacturing  and 
public  utility  companies.  In  1904  he 
was  a  member  of  the  jury  of  awards 
at  the  St.  Louis  Exposition.  He  is  the 
author  of  'Dynamo  Design  Scheiiules" 
and  has  made  many  valuable  contri- 
butions to  the  literature  on  electrical 
machine  design.  For  years  he  has  taken 
a  leading  part  In  engineering  associa- 
tion work.  He  Is  a  past-president  of 
the  A.  I.  E.  E.  and  a  member  of  the 
American  Engineering  Council. 
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Why  There  Are  Objections  to 

the  American  Valuation  Plan 

CLEAELY  the  American  valuation  plan  is  the  most 
practicable  method  that  has  ever  been  proposed  for 
administering  the  tariff.  It  will  change  our  system  of 
appraising  goods  so  that  a  proper  rate  of  duty  will  be 
levied  on  the  basis  of  the  wholesale  price  of  similar 
competing  goods  in  our  own  markets,  where  the  gov- 
ernment's authority  can  ascertain  the  facts.  This  is 
far  more  workable  than  calculation  on  foreign  values 
affected  by  fluctuating  currency  and  impossible  of  proof 
by  the  very  limited  number  of  government  agents  now 
engaged  in  checking  prices  abroad.  The  plan  will  also 
tax  like  goods  alike,  no  matter  where  they  come  from, 
which  under  foreign  valuation  does  not  happen. 

The  idea  is  so  sensible  and  appealing  that  it  is  hard 
to  understand  why  it  is  being  strenuously  opposed. 
Investigation  shows,  however,  that  the  opposition  comes 
from  four  directions — (1)  importers  oppose  it  because 
it  will  raise  the  price  of  foreign  goods  and  affect  their 
opportunitj'  for  profit;  (2)  some  exporters  oppose  it 
because  they  believe  that  foreign  coointries  will  retali- 
ate with  higher  duties  against  our  goods ;  (3)  importing 
retailers,  such  as  department  stores,  oppose  it  because 
it  will  decrease  their  margin  of  profit,  and  (4)  some 
others  oppose  it  because  it  will  change  existing  methods 
and  unsettle  existing  habits.  Analyze  these  objections 
and  they  cannot  stand  against  the  obvious  advantages. 
The  importer  must  regulate  his  business  to  the  needs  of 
the  country ;  the  exporter  cannot  sacrifice  80  to  90  per 
cent  of  the  business  of  our  industries  which  is  domestic 
to  avoid  the  pos.«ibility  of  danger  to  some  part  of  the  10 
to  20  per  cent  of  our  output  which  is  sold  abroad,  and  the 
objectors  to  change  must  not  prevail  with  this  world-old 
argument  against  all  progress. 

The  American  valuation  plan  is  sound.  It  makes  for 
stability  of  trade,  for  healthy  competition,  for  variety 
in  importations.  It  will  substitute  knowledge  and  scien- 
tific regulation  for  guesswork  and  manipulation.  The 
countrj-  needs  it  now. 


A  New  Subject  for  the 
School  Arithmetic 

THERE  is  no  good  reason  why  the  elementarj'  facts 
on  which  the  calculation  of  electric  .service  bills  is 
ba.sed  should  not  be  taught  in  the  public  schools  along 
with  the  other  weights  and  measures  taught  in  simple 
arithmetic.  In  school  textbooks  the  pupil  is  taught  to 
deal  with  common  weights  and  measures  and  the 
methods  of  computing  the  cost  of  the  various  articles 
that  he  must  buy  or  sell  in  everyday  life.  Excepting  the 
avoirdupois  units  of  weight  and  those  of  linear  measure, 
it  is  questionable  whether  any  of  these  unit.s  enter  into 
the  daily  life  of  the  American  family  so  fully  as  the 
units  of  electrical  measure  do.  The  engineer  who 
allows  his  mind   to  dwell   on  the   intricate   foundation 


on  which  the  system  of  electrical  measurements  is  built 
may  be  inclined  to  declare  that  teaching  the  subject  is 
impossible.  But  no  one  will  deny  that  great  good  would 
result  from  a  better  popular  understanding  of  such 
units  as  the  watt  and  kilowatt,  the  watt-hour  and  kilo- 
watt-hour and  the  horsepower.  The  calculation  of  the 
large  majority  of  service  bills  is  based  on  the  use  of 
these  units  in  combination  with  simple  arithmetic.  The 
introduction  of  tables  and  examples  showing  how  the 
kilowatt  and  kilowatt-hour  are  developed  by  the  use  of 
appliances  and  how  these  quantities  enter  into  the 
service  bill  would  be  a  powerful  factor  in  placing  the 
electrical  measurements  in  which  the  public  is  most 
vitally  interested  in  the  same  familiar  light  that  from 
long  habit  has  come  to  surround  other  units  of  measure. 


Where  Shall  Utilities  Eventually 
Obtain  Funds? 

BEFORE  the  days  of  large  government  expenditures, 
when  Congressional  appropriations  were  reckoned 
in  millions,  not  billions,  the  question  of  tax  exemptions 
was  an  academic  one.  Now,  however,  the  total  of  tax- 
exempt  securities  has  grown  so  large  as  to  cause  con- 
cern, as  well  it  might.  What  with  eighteen  billions  of 
Liberty  and  Victory  bonds  outstanding,  one  can  get 
some  conception  of  the  enormity  of  the  problem,  and 
even  then  the  tale  is  only  partly  told.  It  is  conserv- 
atively estimated  that  thirty  billions  (the  national 
wealth  of  Japan  is  only  approximately  twent>'-five 
billions)  is  invested  in  tax-exempt  securities,  and  the 
printing  presses  are  issuing  millions  more  daily.  Obvi- 
ously, if  private  industry  and  initiative  are  not  to  be 
hampei-ed,  much  less  choked,  a  halt  must  be  made ;  other- 
wise we  shall  soon  drift  into  a  condition  of  state  social- 
ism with  the  government  running  everything.  This,  of 
course,  is  un-American  and  would  not  be  tolerated  for 
one  moment.  Both  England  and  Canada  have  sensed 
this  danger,  and  in  Canada  the  policy  of  exemption  has 
been  abolished  without  detriment  to  the  salability  of 
government  bond  issues,  while  in  England  the  income 
from  government  securities  issued  before  and  during 
the  war  is  taxable  except  to  non-residents.  The  situa- 
tion as  it  exists  in  this  country  at  the  present  time  is 
such  that  a  5  per  cent  tax-exempt  security  will  yield  to 
a  wealthy  man  as  great  a  return  as  a  business  enterprise 
paying  from  12  to  17  per  cent. 

While  electric  public  utilities  have  been  able  to  raise 
many  millions  through  the  sale  of  securities  locally  to 
employees  and  patrons  of  the  company  for  the  erection 
of  new  stations  and  transmission  lines,  they  must  look 
to  wealthy  capitalists  for  a  greater  part  of  the  funds. 
Hence  the  necessity  of  a  change  in  a  system  of  taxation 
which  forces  the  investment  of  large  fortunes  in  tax- 
exempt  securities.  Within  a  reasonable  time,  when  the 
indu.stries  of  the  countrj-  shall  move  upward,  the  sum 
total  of  the  financial  needs  of  electric  public  utilities 
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will  be  very  great.  To  the  extent  that  the  utilities  are 
hampered  in  obtaining  the  necessary  capital  by  the  com- 
petition of  tax-exempt  securities  will  municipalities 
and  states  be  encouraged  and  stimulated  to  embark  in 
quasi-public  enterprises,  many  of  which  will  ultimately 
end  in  disaster.  The  function  of  government  is  to 
regulate  and  not  to  operate,  and  we  cannot  cure  too 
much  government  with  more  government.  By  placing 
the  incomes  from  all  bonds  on  a  parity  the  slogan  of 
"Less  government  in  business  and  more  busness  in  gov- 
ernment" will  be  made  effective. 


Industrial-Plant  Electrical 
Specifications 

SPECIFICATION  writing  is  a  science,  but  specifica- 
tion writing  by  one  not  properly  trained  becomes  a 
burden  on  both  the  buyer  and  seller  of  electrical  and 
allied  equipment.  Manufacturers  have  -spent  huge  sums 
in  experimentation  to  perfect  apparatus  which  the  best 
of  engineers  have  toiled  over  in  designing  and  watched 
over  in  operation  for  years  to  the  end  that  standards 
shall  be  evolved  which  mean  low  cost  and  the  greatest 
reliability.  If  standard  apparatus  is  known  to  be  ap- 
plicable in  any  particular  case,  it  is  idle  to  draw  detailed 
specifications  to  cover  its  purchase.  If  it  is  not  known 
that  standard  apparatus  is  available,  or  it  is  thought 
that  something  different  might  be  better,  the  writing  of 
specifications  in  too  great  detail  becomes  an  abomination 
to  the  manufacturer  who  must  twist  his  ideas  and 
ideals  in  a  direction  away  from  his  standard  practice. 
And  the  specification  writer  pays  the  bill.  Common 
sense  indicates  that  every  one  concerned  would  benefit 
if  the  purchaser  were  to  limit  himself  to  describina 
accurately  operating  conditions  and  duty  requirements 
and  let  the  manufacturer  submit  his  bid  on  the  equip- 
ment his  experience  has  shown  to  be  most  suitable. 
Then,  if  changes  should  seem  advisable,  a  more  intelli- 
gent basis  would  be  provided  for  working  them  out. 


harm.  In  the  heat  of  argument  over  what  shall  be  done 
in  specific  cases,  a  statement  of  this  sort  from  a  re- 
sponsible official  in  a  position  to  know  better  always 
breeds  suspicion  of  ulterior  motives.  The  telephone 
people  are  entitled  to  their  own  opinions  in  the  matter 
and  have  the  right  to  fight  for  them  to  the  limit  of  their 
ability.  The  power  interests  likewise  are  free  to  present 
their  own  view  of  the  situation.  It  should  not  be  nec- 
essarj'  to  say  that  the  N.  E.  L.  A.  has  never  through 
its  committee  or  its  executives  recognized  a  voltage 
limit  for  joint  construction  or  for  any  other  purpose. 
Whether  such  a  limit  shall  be  established,  and  if  es- 
tablished, what  it  shall  be,  will  be  determined  by  eco- 
nomic factors  affecting  each  industrj-  and  by  future 
developments  making  for  safety  to  the  public  and  pro- 
tection to  the  telephone  plant.  To  say  that  there  is 
no  progress  possible  in  these  latter  directions  is  to 
belie  past  industrial  history. 


The  5,000- Volt  Limit 
Again 

THE  5,000-volt  limit  still  persists  as  a  source  of  con- 
troversy in  connection  with  the  joint  usage  of  poles 
for  power  and  communication  purposes.  A  recent  letter 
written  by  the  plant  superintendent  of  a  telephone  com- 
pany and  dealing  with  a  question  of  joint  use  at  a 
voltage  above  that  figure  makes  the  direct  statement 
that  this  limit  has  been  agreed  to  by  the  National 
Electric  Light  Association  as  the  proper  one.  Perhaps 
no  one  subject  has  been  productive  of  so  much  con- 
troversy as  this  one  of  voltage  limit.  Starting  with 
the  old  crossing  specifications  and  the  older  joint-pole 
agreements,  the  telephone  interests  have  insisted  that 
this  wa.s  the  limit  to  which  they  could  safely  work  their 
protective  equipment  and  that  the  general  insulation 
of  their  plant  would  stand  no  more.  The  power  in- 
terests have  just  as  strenuously  insisted  that  they  can- 
not tie  up  their  pole  lines  by  such  a  limit,  since  all 
developments  point  to  a  more  or  less  general  use  of 
higher  distribution  voltages.  The  rural-serv'ice  line  de- 
velopments of  the  past  two  or  three  years  unmistakably 
point  to  the  need  for  distribution  voltages  over  wide 
territories  that  will  be  far  above  the  limit  named. 

The  statement  cited  was  probably  due  to  ignorance 
on  the  part  of  the  plant  superintendent,  but  such  igno- 
rance is  the  type  that  does  a  tremendous  amount  of 


The  Interests  of  Electrical 

Men  Cannot  Be  Sectionalized 

ELECTRICAL  men  throughout  the  countr>'  are  dis- 
tressed over  the  situation,  outlined  in  last  week's 
issue,  which  has  arisen  between  the  National  Asso- 
ciation of  Electrical  Contractors  and  Dealers  and  its 
members  upon  the  Pacific  Coast.  For  the  electrical 
industry  is  more  than  a  mere  local  business.  It 
is  a  gi-eat  evolutionarj-  force  which  is  molding  new 
industrial,  social  and  economic  conditions  throughout 
the  world.  It  is  a  fountain  from  which  is  flowing 
an  idea  that  has  spread  the  length  and  breadth  of  our 
country  until  it  has  come  to  be  an  influence  in  every 
home,  in  every  life.  The  purpose  of  electrical  men  in 
the  North,  the  East,  the  South  or  West  is  ever  the  same 
— to  carry  electricity  into  all  homes  and  industries  for 
saving  labor  and  improving  health,  comfort  and  happi- 
ness. There  is  nothing  sectional  about  this  common 
purpose,  nor  in  the  way  they  go  about  it  in  any  state. 

In  recent  years,  however,  there  has  developed  a  feel- 
ing in  more  than  one  localitj'  that  conditions  there  are 
"different."  and  that  because  of  intervening  distance, 
the  affairs  of  the  Coast,  for  instance,  must  be  consid- 
ered as  a  sectional  problem.  This  sentiment  has  led  to 
unfortunate  misunderstanding  between  the  contractor- 
dealers  of  California,  Oregon  and  Washington  and  their 
national  headquarters  in  the  East,  which  has  culminated 
in  the  actual  secession  of  these  three  groups  from  the 
national  body.  And  there  it  stands — a  dangerous 
precedent. 

The  principle  of  national  organization,  interdepend- 
ence and  solidaritj'  is  as  deep  and  as  broad  and  as 
enduring  as  the  nation  itself.  The  arguments  for  mem- 
bership in  any  such  national  association  are  many. 
The  argument  against  it  cannot  be  weightier  than  that 
it  does  not  pay  its  cost — which  in  the  case  of  the 
contractor-dealers  averages,  across  the  country,  but  $12. 
This  would  seem  to  be  a  small  amount  to  pay  for  the 
advantages  that  could  be  made  to  accrue  from  national 
contact  and  national  co-operation  in  any  national  asso- 
ciation work. 

But  this  is  more  than  just  a  controversy.  There  is 
a  broad  living  principle  involved,  for  the  West  needs 
the  East  and  the  East  needs  the  West.  No  man  can  say 
that  the  East  has  no  concern  with  West  Coast  agricul- 
tural products,  for  instance,  or  that  the  West  does  not 
depend  upon  the  East  for  capital  and  for  manufactures. 
Nor  could  he  say  that  such  a  sectional  policy  can  be 
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right  unless  he  thinks  the  Coast  should  fight  its  battles 
unassisted  if  a  war  should  come  with  a  Pacific  power — ■ 
which  God  forbid! 

There  are  tremendous  possibilities  in  local  work 
among  electrical  men  on  the  Coast.  No  doubt  of  it. 
There  is  need  for  local  work  in  every  state.  But 
these  local  activities  can  be  co-ordinated  with  national 
plans  and  achievements,  and  membership  in  a  national 
association  can  be  made  worth  its  cost  to  electrical 
men  everj'where.  It  is  to  be  hoped  that  further  think- 
ing will  lead  to  a  sensible  adjustment  and  cure  this 
apparent  breach  between  two  sections  of  an  industry 
whose  broad  interests  actually  cannot  possibly  be  sepa- 
rated. 


Balanced  Production  the  Key  to 

Orderly  Prosperitj^  Everywhere 

IN  BUSINESS  circles  such  terms  as  "buyers'  strike," 
"deflatioTi"  and  "price  reduction"  have  side-tracked 
attention  from  the  fundamental  factors  that  control 
orderly  prosperity  the  world  around  in  normal  times. 
Evidences  have  been  frequent  of  rising  prices  with  a 
shortage  of  commodities  and  of  falling  prices  as  the 
market  became  saturated,  but  too  infrequently  has  it 
been  realized  that  in  the  controlling  economic  law  of 
supply  and  demand  the  extent  of  the  supply  and  the 
extent  of  the  demand  must  equalize  in  the  long  run  even 
if  not  concurrently.  In  the  electrical  industtry,  for 
instance,  copper  comes  into  the  market  as  a  raw  mate- 
rial supply,  but  it  also  comes  into  the  market  as  a 
demand  for  electric  service,  in  the  form  of  transmis- 
sion and  distribution  line  conductors  and  for  motors, 
generators  and  other  products  which  use  it  in  construc- 
tion. In  the  same  way  every  commordity  enters  into 
the  circle  of  production  and  use,  and  only  in  so  far  as 
every  producer  is  a  consumer  is  the  whole  process  eco- 
nomical and  successful.  No  one  essential  element  in 
the  circle  of  producer  and  consumer  can  either  multiply 
production  beyond  normal  consumption  or  hoard  com- 
modities for  long  without  serious  reaction  of  the 
economic  law  of  supply  and  demand,  such  a  reaction 
as  has  already  been  evident  and  from  which  we  are 
gradually  emerging  as  more  activity  is  shown  in  intensi- 
fied selling  and  tendencies  to  balance  demand  against 
production  and  existing  stores  oi  goods  already  hoarded 
become  evident.  An  interesting  instance  comes  from 
the  Southern  States,  where  a  short  cotton  crop  combined 
with  a  gradual  increase  in  local  and  foreign  demand 
for  the  staple  has  brought  about  improved  coTiditions 
in  all  lines  of  business  during  the  past  six  months 
which  are  probably  more  marked  than  in  any  other 
section. 

In  the  same  way  these  fundamentals  apply  to  the 
world  at  large,  for  order  and  prosperity  can  return 
only  when  all  nations  fall  again  into  harmonious  eco- 
nomic relations  with  one  another.  This  point  was  clearly 
brought  out  by  Dr.  B.  M.  Anderson,  Jr.,  economist  of 
the  Chase  National  Bank  of  New  York,  recently,  before 
the  American  Manufacturers'  Export  Association,  when 
he  stated  that  there  is  no  indication  that  there  has  been 
overproduction  in  the  United  States,  but  rather  a 
maladjustment  of  production.  He  said:  "It  is  impos- 
sible for  a  people  to  produce  more  than  they  can  consume 
so  long  as  they  protluce  things  that  they  want  and  pro- 
duce them  in  right  proportions.  Production  and  con- 
sumption grow  together.  It  is  out  of  production  that 
the  income  of  the  country  comes,  and  the  income  of  the 


country  is  spent  for  goods  and  services.  If  we  substi- 
tute the  word  'utilize'  for  the  word  'consume'  the 
proposition  is  strictly  true  that  if  the  productive  re- 
sources of  a  community  are  apportioned  rightly  and 
devoted  to  the  right  things,  it  is  impossible  to  produce 
more  than  we  can  utilize,  even  though  our  current  con- 
sumption may  not  take  up  the  whole  of  our  current 
production.  The  increase  of  capital  in  the  form  of 
durable,  long-time  goods  is  obviously  a  means  of  utiliz- 
ing productive  energies.  If  things  are  produced  in 
right  proportion,  supply  can  never  exceed  demand." 
The  economic  problem  of  American  manufacturers 
therefore  has  two  distinct  aspects — first,  the  accelera- 
tion of  sales  effort  among  basic  industries  so  as  to 
adjust  supply  facilities  and  demand  on  an  equal  basis 
in  this  country,  and  second,  to  assist  Europe  to  get 
back  on  her  feet  and  resume  her  place  as  a  great  manu- 
facturing center  and  an  outlet  for  the  raw  material  sup- 
plies concentrated  in  the  United  States.  Just  how  to 
promote  the  revival  of  European  industry  in  the  face 
of  a  debt  of  sixteen  billions  of  dollars  owed  to  us  has 
not  as  yet  been  satisfactorily  answered.  To  ignore  the 
problem  for  this  reason,  however,  and  hope  that  the 
world  will  ultimately  shake  itself  into  some  normal 
course,  can  only  prolong  the  condition  holding  back  our 
own  prosperity.  Every  manufacturer  is  in  possession  of 
facts  concerning  his  own  business  and  if  he  will  show 
the  same  desire  to  co-operate  with  the  agencies  of  our 
government  working  on  this  pi'oblem  and  other  econ- 
omists making  individual  studies,  the  resulting  solution 
will  not  be  disappointing.  Pessimism  and  indifference 
at  this  time  have  no  logical  place  in  the  thinking  of 
those  who  expect  to  be  in  business  next  year. 


Traffic  Accidents  and 
Street  Illumination 

THERE  has  been  an  enormous  increase  of  traffic 
accidents  in  the  streets  of  American  towns  and 
cities,  an  increase  altogether  out  of  proportion  even  to 
the  very  large  increase  of  automobile  traffic.  An  im- 
portant contributory  cause  of  night  accidents  was  con- 
sidered in  a  paper  presented  before  the  Illuminating 
Engineering  Society  recently  by  Messrs.  Anderson  and 
Haas.  It  discussed  the  part  played  by  insufficient  street 
illumination  in  such  accidents.  A  thorough  study  of  the 
distribution  of  traffic  accidents  with  respect  to  the  hours 
of  darkness  brings  out  the  important,  though  not  un- 
expected fact  that  more  than  one-sixth  of  all  the  night 
accidents  are  due  to  driving  in  inadequate  or  improper 
illumination.  The  study  indicates  that  five  or  six  hun- 
dred lives  annually  are  sacrificed  to  this  particular  sort 
of  inefficiency,  and  that  the  money  equivalent  of  the 
various  forms  of  accident  chargeable  to  poor  lighting 
is  somewhat  greater  than  the  total  expenditure  for 
street  lighting  in  the  United  States. 

Much  has  been  done  in  various  parts  of  the  country 
through  automobile  headlight  regulation,  but,  as  was 
pointed  out  in  another  paper  at  the  same  convention, 
there  is  a  great  deal  to  be  said  for  lighting  city  streets 
so  efficiently  that  the  main  reliance  need  not  be  placed 
on  headlights.  Experiments  indicate  that  dangerous 
spots  where  night  traffic  is  a  serious  menace  can  be 
sufliciently  well  lighted  to  reduce  the  accident  hazard 
greatly  without  particular  difficulty  or  forbidding  ex- 
pense. Certainly  there  are  many  places  where  this 
should  be  done.  The  situation  is  really  grave,  and  any 
reasonable  method  of  amelioration  should  be  enforced. 


World's  Grcalfsl  Katlio  Slaliou  ou  Long  Island  Formally  Opened 


The;  remotely-controllod  radio  transmitting  station 
at  Rool<y  Point.  Long  Island,  wliicli  was  formally 
optned  last  Saturday,  is  tho  largest  and  most 
powerful  station  in  tliu  world,  its  sending  range 
being  virtually  world-wide.  In  the  ultimate  it  will 
far  surpass  anytlilng  else  of  its  kind  now  considered. 
.Mthough  only  two  rows  of  six  towers  each  are  in- 
stalled at  present  the  ultimate  development  will 
involve  twelve  antennas  radiating  from  a  single  point 
lil<e  the  spoltes  of  a  wheel.  Tliree  spokes  will  be  for 
transpaoillc  communieation  or  radio-teleplione  pur- 
poses   to    Europe.      Another    group    of    tliree    will    be 


for  South  America,  and  each  of  the  remaining  spokes 
tor  England,  France.  Germany.  Sweden.  Denmark 
and  Poland  respectively.  No  conception  of  the  magni- 
tude of  the  towcis  and  spans  can  be  obtained  from 
the  accompanying  illustrations,  but  the  insert  above 
indicates  the  size  of  one-half  of  one  crossarm.  The 
towers  are  410  ft.  high  and  l,:.iO  ft.  apart.  The  cross- 
arms  ai-e  150  ft.  long  and  support  sixteen  parallel 
conductors.  The  construction  work  was  supervised 
by  the  J.  G.  White  Engineering  Corporation  and  the 
station  is  owned  by  the  Radio  v'ornoration  of  Amer- 
ica.    For  furtlier  details  see  page  9 ST. 
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Why  Colorado  River  Should  Be  Developed 

Steady  Growth  of  Load  in  Southwest  Will  Force  Early  Hydro-Elec- 
tric Development — Protection  of  Imperial  Valley  Against  Floods 
and  Need  of  Water  for  Additional   Irrigation  Are  Other  Factors 


AT    THt;    HEAinVATKRS    oh      !HK 


'KALH)    RIVER 


THERE  are  at  least  three  reasons  for  consider- 
ing the  development  of  the  Colorado  River  at 
this  time.  They  are  (1)  the  need  of  protect- 
ing- against  floods  the  lands  now  irrigated 
with  Colorado  River  water;  (2)  to  obtain  a  supply  of 
water  for  additional  irrigable  lands,  and  (3)  the  urgent 
necessity  of  supplying  additional  hydro-electric  power 
in  the  surrounding  country  and  especially  California. 

The  greatest  need  for  haste  in  the  control  of  the 
Colorado  River  is  the  flood  menace  to  the  rich  Imperial 
Valley  in  southern  California,  which  lies  250  ft.  i  76  m.) 
below  sea  level  in  some  places  and  comprises  400,000  acres 
(161,000  hectares)  of  land  irrigated  by  the  Colorado 
River.  There  is  a  grave  danger  to  the  Imperial  Valley 
in  the  fact  that  the  river  is  likely  to  overflow  its  banks 
and  cut  a  deep  channel  directly  to  the  valley.  Such  an 
occurrence,  in   fact,  took  place  in  the  years   1905  and 


1906,  and  the  break  was  closed  only  with  the  greatest 
diflSculty.  The  increasing  danger  to  the  Imperial  Valley 
has  caused  the  residents  there  to  demand  that  Congress 
take  action  looking  toward  the  control  of  the  floodwaters 
of  the  Colorado  River. 

In  a  report  dated  Nov.  27,  1920,  Director  Davis  of  the 
Department  of  the  Interior  transmitted  to  the  Secre- 
tary results  of  a  preliminary  investigation  under  the 
provisions  of  the  Kincaid  act  (passed  in  1920)  which 
included  data  regarding  the  entire  river  and  preliminary 
studies  of  the  cost  and  feasibility  of  various  storage 
reservoir  sites  on  the  river.  A  final  report  authorized 
under  the  same  act  was  presented  on  July  8,  1921,  and 
the  recommendations  which  form  a  part  of  that  report 
are  as  follows : 

1.  That  through  suitable  legislation  the  United  States 
participate    in    the    construction    of    the    Boulder    Canyon 


TABLE  I-FILINGS  WITH  FEDER.\L  POWER  COMMISSION  ON  COLORADO  RIVER 


?}0 
240 
231 

238 


Applicant 


F.  G.  Haum,  .San  Franrisoo.  Cal 

F.  C;.  Baurii.  San  Francisco,  Cal 

Beckman  dc  Linden  Enginei^riDg  Corp..  San  Francisco,  Cal 

C.  A.  HcVK-rlcin,  Preacott,  Aris 

Edward    L.  Bayard,  .Scli^man,  Aril 

Southern  California  Kdiaon  Co..  Edison  Bldji.,  Los  Angeles,  Cal.. . . 

JanicA  H.Girand.  care  of  Parsons,  Klapp,  Brinckerhoff  it  Douglas, 
84  I'inc  St..  .\   V.  City 

Utah  l.iKhi  A  Power  Co.,  care  of  M.O.  I^eighton,  McLachlen  BIdg.. 
Washington,  DC 

Ctoh  Power  &  Light  Co.,  care  of  .VI.  O.  Leighton,  McLachlen  Bldg., 
Washington.  DC 

Green  Kiver  Power  Co.,  Pacific  Electric  Bldg.,  Los  Angeles,  Cal 

James  B  fiirnnd.  CiO'«iing  Bldg.,  Phoenii,  Aril 

,'*teve  Cftnsohdateil  C'onper  Co..  Phoenii,  Aris 

James  B.Girsnd.  GofKling  Bldg.,  Phoenix,  Aril , 

City  of  Ixw  Angeles.  Cal 

Southern  California  Edison  Company 


Location 

Little  Colorado  River  at  Grand  Falls,  Aris 

Black  River,  Aril 

Colorado  River.  Ariz 

Cataract  Creek.  Grand  Canyon  National  Park,  Aris.. 
Hunlpai  Indian  Reservation,  Colorado  River,  Aris. . . 
Three  power  developments  in   Colorado  Canyon,  Colo- 
rado River 

Colorado  River  near  Diamond  Creek 

Green  River  above  Green  River,  Utah 

Green  River  above  Bridgeport,  I'tah 

Green  River,  from  point  near  Green  River,  Wyo.,  to  its 

junction  with  Grand  River,  Utah 

Colorado  Kiver  at  the  mouth  of  Andrus  Canyon 

Big  William.i  River 

.   Cmnrndo  Kiver  just  above  Pierce's  Ferry 

Boulder  Canyon.  Colorado  River.  Nev.  and  Aris 

Boulder  and  P>Tamid  Canyons 


Operating 
Rating 
(Hp.) 


9,400 

6,300 

126,000 

(Cancekrdt 

1.400,000 

2,500,000 


100,000 

912.600 
65,000 
14.000 
65,000 

600,000 


Rating  to 

Be  Installed 

(Up.) 


15,000 

7.000 

200,000 

1,800,600 

3,300,000 

120,000 

100.000 

125.000 

1,200,000 

130,000 

28,000 

1 30,000 

800,000 

1,200,000 
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FIG.    1 — LARGEST    PORTION    OK    POWER    ON    COLORADO    RIVER 

LIES  BET^VEEN  BOULDER  CANYON  AND  JUNCTION 

OF  GRAND  AND  GREEN  RIVERS 

The  500-ft.  dam  proposed  by  the  Southern  California  Edison 

Company  would  store  water  at  the  upper  end  of  this  fall. 


■  Krt/nmling 

ifeservo/r  s:^e 

.'Sulphur  Sc^i 


Boundary    of 
Crcrnd   Canyon 
National  Park 


400     500     60O     TOO     800     900 

Dis+ance    in    Miles    from    Gulf  of    Califor 


FIG.    2 — POWER    SITES    ON    THE    COLORADO    RIVER    ARE    WITHIN  TRANSMISSION   DISTANCE  OF   MANY  LARGE  U>AD  CENTERS 
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Reservoir  and  the  High  Line  Canal  from  Laguna  dam  to 
the  Imperial  Valley,  in  proportion  to  the  interests  of  the 
public  lands  and  the  Indian  lands  as  set  forth  in  the  report. 

2.  That  the  Secretary  of  the  Interior  be  authorized  to 
enter  immediately  into  contracts  with  such  states,  counties, 
municipalities  and  other  interests  as  may  desire  to  partici- 
pate in  the  benefits  of  the  construction  herein  recommended, 
provided  that  each  participating  agency  furnish  funds  with 
which  to  defray  its  proportionate  share  of  the  expense,  as 
allocated  by  a  board  to  be  appointed. 

3.  That  there  be  appointed  a  board  of  three  competent 
persons  who  shall  not  be  resident  in  any  of  the  states 
affected  by  the  decisions  of  the  board  and  who  shall  have 
no  financial  interest  in  those  decisions,  one  being  an  irriga- 
tion engineer,  one  a  power  engineer  and  one  learned  in 
irrigation  law,  to  allocate  the  cost  and  benefits  of  the  pro- 
posed construction  and  assess  the  cost  upon  those  receiving 
the  benefits  in  proportion  to  such  benefits.  The  decisions 
of  this  board  should  supersede  the  preliminary  allocation 
recommended  in  this  report,  and  contract  should  be  entered 
into  with  all  participating  parties  to  abide  by  the  decisions 
of  this  board  and  to  supply  funds  for  construction  in  pro- 
portion to  benefits  as  determined  by  the  board. 

4.  That  the  Secretary  of  the  Interior  be  authorized  to 
proceed  with  the  work  of  development  as  rapidly  as  the 
funds  are  made  available  from  any  of  the  sources  provided. 

The  report  embraces  the  quantity  and  regularity  of 
water  supply  for  irrigation,  data  pertaining  to  flood 
control,  data  concerning  storage  facilities,  and  informa- 
tion as  to  the  amount  of  land  available  for  irrigation 
and  the  canal  systems  which  will  be  required. 

The  opinion  is  expressed  in  the  report  that  the 
investigations  at  Boulder  Canyon  have  shown  the 
feasibility  of  a  high  dam  at  that  point.  The  amount  of 
storage  which  would  be  furnished  by  this  dam  has  been 
computed  at  contour  elevations  ranging  from  750  ft.  to 
1,300  ft.  (228  m.  to  396  m.),  showing  that  the  capacity 
would  range  from  58,750  acre-feet  to  31.600,000  acre- 
feet  (7,050  hectare-meters  to  3.792,000  hectare-meters"). 
The  canyon  walls  extend  to  the  2.000-ft.  (600-m.)  con- 
tour, or  700  ft.  (210  m.)  higher  than  the  contour  which 
would  result  in  a  capacity  of  31,600,000  acre-feet. 

Whatever  action  Congress  may  take  :■:  the  matter  will 
materially  influence  future  power  development  on  the 
Colorado  River.  The  supply  of  additional  water  for  the 
irrigation  of  other  lands  lying  below  and  adjacent  to 
the  Colorado  River  is  inseparably  bound  up  with  the 
supply  of  water  to  the  Imperial  Valley  and  has  a  direct 
bearing  upon  the  possible  power  developments  along  the 
river  and  their  location,  particularly  in  point  of  time  as 
regards  the  order  in  which  the  developments  may  be 
made. 

The  mean  annual  discharge  of  the  river  measured  at 
Yuma,  Ariz.,  of  16,400,000  sec.-ft.  (4,100,000  cu.m.  per 
sec.)  would  be  amply  sufficient  to  meet  all  of  the  require- 
ments for  irrigation.  Inasmuch  as  the  discharge  of  the 
river  varies  materially  from  wet  to  dry  years,  storage 
reservoirs  having  a  capacity  considerably  in  excess  of 
this  will  be  required.  A  large  number  of  possible  and 
ultimate  reservoir  sites  have  been  found  on  the  Grand 
and  Green  Rivers,  as  well  as  on  the  main  stream  of  the 
Colorado.  The  estimates  of  the  capacities  of  these  pro- 
posed reservoirs  made  by  various  authorities  are  shown 
in  Table  II.  The  feasibility  of  the  sites  and  their  rela- 
tive desirability  have  been  the  subject  of  considerable 
conjecture  and  dispute  and  will  probably  necessitate  an 
act  of  Congress  definitely  to  determine  upon  the  order 
of  their  development. 

The  Boulder  Canyon  dam  site  has  been  investigated 
in  detail  under  the  authority  of  the  Kincaid  act.  and 
a  computation  of  the  capacity  of  this  reservoir  is  shown 


MARBLE  CANYON  WALLS  ARE  .3,500  FT.  HIGH  AT  THIS  SITE 

in  Table  III.  A  height  of  dam  approximating  500  ft. 
( 150  m.)  has  been  considered  as  sufficient  to  regulate 
the  flow  of  the  river  below  this  site  to  provide  the  neces- 
sary water  for  the  irrigation  of  the  present  and  ulti- 
mate irrigable  areas.  The  city  of  Los  Angeles,  which 
owns  and  operates  two  hydro-electric  generating  stations 
on  the  Los  Angeles  aqueduct  and  a  distribution  system 
in  the  city,  is  making  plans  to  develop  the  Boulder 
Canyon  dam  site  in  conjunction  with  the  governm.ent 
and  other  municipalities  having  irrigation  districts 
with  the  expectation  of  having  allotted  to  it  a  consider- 
able block  of  power  from  the  generating  stations  which 
it  is  proposed  to  construct  at  the  base  of  the  dam. 

The  Southern  California  Edison  Company  has  pro- 
posed a  500-ft.  (150-m.)  dam  near  Lee"s  Ferry,  which 
is  just  south  of  the  Utah  state  line,  as  indicated  in  the 
map.  This  dam  would  impound  over  40,000,000  acre-ft. 
(49,200,000  hectare-meters)  of  water.  Various  argu- 
ments have  been  advanced  both  for  and  against  each  of 
these  proposed  reservoirs,  which  will  undoubtedly  be 
among  the  first  to  be  constructed  on  the  river.  The 
proponents  of  the  Lee's  Ferry  reservoir  claim  that  the 
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Leqend 

□  Hydroelec+ric 
generoting  centers 

O  Load  centers 


FIG.  3  —  EFFECT  OF  COLORADO  RIVER  POWER  ON  CALIFORNIA  TRANSMISSION  SYSTEMS 


A — At  present  the  hydro-electric  power  generated  in  Cali- 
fornia is  transmitted  in  the  southerly  direction.  B — With  in- 
creasing loads  more  and  more  power  must  be  transferred  toward 
the  south.  C — The  introduction  of  the  first  block  of  Colorado  River 


power  will  affect  the  southern  part  of  the  state  only.  D — With 
large  developments  on  the  Colorado  River  the  entire  transmis- 
sion system  will  be  turned  around  to  transmit  power  from  the 
south   to   the   north. 


impounding  of  a  large  volume  of  water  at  an  elevation 
of  over  3,000  ft.  (900  m.)  and  above  the  section  of  the 
river  wherein  the  greatest  amount  of  power  is  available 
will  not  only  control  the  floodwaters  of  the  river  but 
also  will  permit  with  the  greatest  advantage  later  power 
developments  further  downstream.  Opposed  to  this  is 
the  argument  that  a  reservoir  640  miles  (1,029  km.) 
along  the  stream  from  the  point  of  greatest  diversion 
would  be  too  far  distant  to  permit  of  exact  regulation 
of  the  water  to  provide  for  the  fluctuating  need  for  irri- 
gation. It  has  also  been  claimed  that  some  2,000,000  acre- 
ft.  (2,460,000  hectare-meters)  of  water  per  annum  would 
be  lost  should  the  Lee's  Ferry  reservoir  be  constructed 
rather  than  the  one  in  Boulder  Canyon.  The  advocates 
of  the  Boulder  Canyon  reservoir  site  claim  that  the 
construction  of  a  dam  at  this  location  would  regulate 
the  river  sufliciently  to  meet  the  needs  for  irrigation 
and  dwell  upon  the  further  advantage  that  the  pro- 
posed power  house  would  be  150  miles  (240  km.)  nearer 
Los  Angeles,  which  is  at  present  the  nearest  available 
market. 

Although  the  need  for  additional  hydro-electric  power 
in  this  section  of  the  country  is  not  so  urgent  as  the 
problem  of  controlling  the  floodwaters  of  the  Colorado 
River,  the  time  will  come  within  the  next  decade  when 
this  need  will  be  paramount  to  any  other  requirement. 


The  visible  market  for  the  power  to  be  developed  on 
the  Colorado  River  is  in  California.  The  growth  of  the 
load  in  California  from  1910  to  1921  is  shown  in  Fig.  5. 
During  that  time  the  annual  output  of  the  fifteen 
principal  power  companies  of  California,  which  in- 
cluded virtually  all  of  the  output  in  that  state,  increased 
from  1,208,000,000  kw.-hr.  to  4,386,000,000  kw.-hr.  Dur- 
ing the  last  few  years  the  rate  of  increase  has  been 
approximately  10  per  cent  per  annum.  If  this  curve 
is  extended  at  a  rate  of  increase  of  10  per  cent  per 
annum,  it  will  be  seen  that  in  193-5  the  load  will  have 
increased  to  17,515,000,000  kw.-hr.,  which  is  the  output 
of  4,000,000  kw.  in.stalled  capacity  at  50.5  per  cent  of 
the  maximum  possible  output.  This  ratio  of  50.5  per 
cent  is  that  which  held  for  the  year  1920. 

It  is,  of  course,  hazardous  to  extend  a  curve  of  this 
nature  over  such  a  long  period  in  the  future.  The 
attending  circumstances,  however,  indicate  that  such 
a  growth  of  the  load  in  California  is  not  unreasonable 
when  the  rapid  increase  in  the  population  is  considered 
and  proper  weight  is  given  to  the  undeveloped  re- 
sources of  the  state.  During  the  decade  from  1910  to 
1920  the  population  in  California  increased  appro.xi- 
mately  44  per  cent  while  the  output  of  the  power  com- 
panies increased  200  per  cent. 

In   California  there  are  large  areas  of  agricultural 


TABLE  II— RESERVOIR  AND  POWER  SITES  AND  CALCULATED  POWER  .WAILABLE;  NOT  DEVELOPED  AT  PRESENT 


Stream 

Heiglit  of 

Water  Above 

River,  Ft. 

Reservoir 

Power  De\*eJopment 

Reservoir  and  Power  Sites 

Capacity, 
Aere-Ft. 

Estimated 
Cost 

Date  of 

Estimate 

Head, 
Ft. 

Kilowatt* 

225 
200 
215 
150 

200 
175 
160 

140 
500 

sob 

3,500,000 
1,500,000 
2.270.000 
2.000,000 

$15,991,000 
6.200,000 
11,160.000 

1920 
1920 
1920 
1916 

|9|b 

1916 
1916 
1916 
1916 
1916 
1916 
1916 
1916 
1916 
1921 
1921 
1921 
1920 

290 
f  ISO 
\240 

'    I50' 
224 
400 
80 

2.600 
450 
120 
165 
160 
411 
135 
450 
450 
850 
320 

53.000 

27,000  lo 
43.000  hp. 

27.000 

13.000 

3C.0OO 

28.000 

14.000 

MOO 

4,000.000 

48.000 

70.000 

4.V0O0 

45.000 

46.'odo.666 

9.000 

600.000  hp. 

600.000  hp. 

is,  700'.  666 

1.200.000  hp. 

600.000  hp. 

Pyramid  Canyon    .                                  ... 
Site  Above  Parker 

600.000  hp. 

200.000  hp 

*  If  Boulder  Canyon  if  developed  Lower  Grand  Canyon  will  develop  only  600,000  hp. 
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lands  susceptible  of  development  by  pumped  water  which 
are  yet  untouched.  This  feature,  combined  with  the 
growing  importance  of  the  industrial  load,  which  is 
influenced  by  the  possibilities  of  Oriental  trade,  leads 
to  the  conclusion  that  the  next  decade  will  see  in  Cali- 
fornia an  increase  in  the  load  approximating  10  per 
cent  per  annum.  On  this  basis  the  estimated  com- 
mercially feasible  hydro-electric  possibilities  of  that 
state  will  be  exhausted  between  193.5  and  1940.  For 
these  reasons,  and  because  of  the  present  necessity  of 
transmitting  large  blocks  of  power  from  the  northern 
{X)rtions  of  the  state  to  the  southern,  as  noted  above, 
the  influx  of  power  from  the  Colorado  River  will  be  an 
economic  necessity.  Furthermore,  the  time  element  is 
important  as  several  years  will  be  required  in  which 
to  make  available  in  California  power  generated  on  the 
Colorado   River. 

Other  markets  for  Colorado  River  power  lie  in  south- 
ern Nevada,  where  there  are  large  quantities  of  min- 
erals which  might  be  exploited  provided  there  were 
an  ample  supply  of  sufficiently  cheap  power  available 
near  by.  In  Utah  and  in  Arizona  there  are  also  avail- 
able markets  for  power  which  will  be  materially  in- 
creased by  the  cultivation  of  the  large  areas  now  await- 
ing the  control  of  the  Colorado  River. 

With  the  passage  of  the  federal  water-power  act  a 


T.^BLE  III— CO^rPUTED  CAPACITY  OF  BOUT.DER  CANYON 
RESERVOIR 


Contour 

-^ea 

Capacity, 

Area. 

Capacity, 

Elevation 

(Acres) 

(Acre,  Ft.) 

(Ft.) 

(.4cres) 

(Acre-Ft.) 

700 

1.050 

53,160 

7,130,500 

750 

2,350 

58.750 

1,100 

67.740 

10,153,000 

800 

7.950 

316.250 

1,150 

84.110 

13,949,250 

8S0 

15,260 

846,500 

1,200 

105.100 

18.679.500 

900 

21,600 

1,818,500 

1.250 

127.660 

24,498,500 

950 

29.160 

3,088,000 

1.260 

131.000 

26,000,000 

1.000 

39.690 

4.609.250 

1.280 

142.000 

28,600,000 

number  of  filings  for  power  on  the  Colorado  River 
were  made.  These  are  as  shown  in  Table  1.  Principal 
among  these  filings  are  those  of  the  Southern  Cali- 
fornia Edison  Company,  which  total  3,570,000  hp.  and 
which  are  grouped  in  the  Diamond  Creek,  Marble 
Canyon  and  Glen  Canyon  units.  The  relation  of  these 
is  shown  in  the  accompanying  profile  and  map  of  the 
river. 

Various    estimates    of    the   developed    and    potential 
water  power  of  the  State  of  California  have  been  made 
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FIG.  4  —  ESTIMATED  DISCHARGE  OF  COU)RADO  RIVER 
AT  LACUNA  DAM 


FIG.  o  —  RELATION  OF  GENERATING  CAPACITY  IN  CALIFORNIA 

TO  ANNUAL  OUTPUT 
Based  on  past  and  estimated  figures  that  could  be  expected  in 
case    the    commercially    feasible    projects    in    that    state    are    de- 
veloped within  the  next  fifteen  years. 

by  the  government  and  other  bodies  and  place  the  maxi- 
mum potential  water  power  of  the  state  at  9,250,000  hp. 
The  latest  estimates  made  by  the  California  power  com- 
panies place  the  commercial  maximum  development  at 
4.000,000  hp.  This  figure  is  based  on  the  expected  cost 
of  development  within  the  next  fifteen  years  and  may 
be  increased  or  decreased  as  conditions  change.  Water- 
power  filings  on  California  streams  aggregating  3,513,- 
930  hp.  have  been  made  and  give  an  indication  of  the 
accuracy  of  the  estimate  of  4,000,000  hp.  Up  to  date 
1,107,000  hp.  of  hydro-electric  power  has  been  developed 
in  that  state  in  130  stations.  The  growth  of  the  power 
load  in  California  will  be  the  determining  factor  as  to 
when  and  in  what  quantities  power  will  be  required 
from  the  Colorado  River.  It  will  be  seen  from  the 
tables  and  curves  of  the  California  load  that  the  com- 
mercial maximum  development  will  not  be  reached 
before  the  first  power  from  the  Colorado  River  will  be 
needed.  This  arises  from  the  economic  consideration 
involved  in  the  transmission  of  power  within  California 
due  to  the  fact  that  at  present  the  hydro-electric  power 
generated  in  California  is  all  transmitted  in  a  generally 
southerly  direction.  This  particular  point  is  brought 
out  in  the  maps  which  appear  on  page  966  and  indicate 
the  general  direction  of  transmission  under  different 
conditions. 

Inasmuch  as  the  power  available  in  the  northern 
portion  of  the  state  will  not  in  future  periods  be  suffi- 
cient to  meet  the  demands  of  that  territory,  it  will 
become  necessary  to  transmit  power  from  the  south  to 
the  north,  particularly  to  the  San  Francisco  Bay  dis- 
trict and  to  Sacramento  Valley  and  .still  further  north. 

Therefore  it  would  not  be  economically  sound  to 
construct  sufficient  transmission  lines  to  transmit  all 
of  the  required  power  from  the  north  to  the  south; 
rather  would  it  be  desirable  to  bring  into  the  southern 
part  of  the  state  additional  power  from  the  Colorado 
River,  thus  relieving  the  necessity  of  transmitting  large 
blocks  of  power  from  the  central  part  of  the  state  to 
southern  California. 

The  power  released  in  central  California  by  the  intro- 
duction of  Colorado  River  power  into  southern  Cali- 
fornia can  then  be  tran.smitted  north  to  the  northern 
portions  of  the  San  .Joaquin  Valley,  the  San  Francisco 
Bay  district  and  to  the  Sacramento  Valley.  This  point 
also  is  illustrated. 
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Classification  of  "Electric  Fires" 

A  Practical  Suggestion  Looking  Toward  Protection 

from  the  Present  Popular  Habit  of 

Blaming  Fires  on  Electricity 

By  "Kassandka" 

PUBLISHED  reports  of  fire  departments,  underwrit- 
ing bureaus  and  so  on  often  contain  a  classification 
"electric  fires,"  but  on  inspection  it  is  found  that  this 
classification  includes  such  origins  as  these:  "Lightning 
struck  a  hay  stack,"  "A  trolley  wire  broke  in  the  street 
and  set  fire  to  a  wagon,"  "An  electric  iron  was  left 
alive  on  a  suit  of  clothes,"  "A  spark  of  static  electricity 
set  fire  to  gasoline  in  a  dry-cleansing  establishment," 
"Street-railway  current  entered  a  house  over  a  gas 
pipe,"  and,  perhaps,  even  "A  cigar  lighted  at  an  electric 
cigar  lighter  started  the  fire." 

It  is  true,  of  course,  that  electricity  is  concerned  or 
at  least  mentioned  in  all  of  these.  Moreover,  a  statis- 
tician should  be  left  free  to  classify  and  analyze  his 
data  in  any  way  that  he  sees  fit,  since  it  is  only  by 
leaving  him  free  that  we  shall  in  the  end  get  the  best 
results.  The  object  of  the  classification  and  analysis 
of  fires,  however,  is  to  learn  the  causes  so  that  steps 
may  be  taken  to  improve  conditions,  and  the  inclusion 
of  all  fires  in  which  electricity  is  concerned,  however 
remotely,  under  the  general  classification  of  "electric 
fires"  does  not  help  to  determine  the  causes.  Further- 
more, the  object  is  to  reduce  the  total  fire  loss  rather 
than  the  electric  loss  alone,  and  it  can  be  shown  that 
if  electricity  should  be  entirely  done  away  with,  while 
there  would  be  no  electric  fires,  the  total  fire  loss  would 
be  far  greater  than  now. 

Present  Classification  Misleading 

The  publication  of  figures  showing  a  large  "electric" 
fire  loss  from  such  causes  as  lightning,  static  electricity 
and  stray  railway  current,  therefore,  does  serious  harm 
not  only  to  the  electrical  industry  but  to  the  public. 
For  such  figures  lead  people  to  believe  that  electricity 
is  a  fire  producer,  while  the  reverse  is  the  truth,  and  the 
use  of  electric  light  and  power,  even  if  these  do  occa- 
sionally cause  fires,  yet  on  the  whole  reduces  the  loss 
rather  than  increases  it. 

It  is  not  fair,  however,  to  criticise  the  statistician 
without  offering  constructive  suggestions.  One  is,  of 
course,  that  electric  fires  should  include  only  fires  con- 
nected with  the  ordinary  supply  of  electricity  for  light, 
power  and  heat.  They  should  not  include  fires  due  to 
lightning,  static  electricity,  street-railway  current  or 
similar  remote  causes;  or  at  least,  if  for  historical  rea- 
sons or  otherwise  it  is  desired  to  use  a  main  heading 
"electric  fires"  to  include  all  cases  when  the  word  "elec- 
tric" occurs,  then  the  true  electric  fires  due  to  the  elec- 
tricity used  for  light,  heat  and  power  should  be 
separated  from  the  other  so-called  electric  fires  due  to 
lightning,  static  electricity  and  so  forth. 

Among  the  fires  where  the  wires  for  electric  light 
and  power  are  concerned  there  is  very  important  sub- 
classification  in  which  the  question  arises  whether  the 
electric  service  itself  is  the  cause  or  whether  the  electric 
wiring  is  merely  incidental.  For  instance,  if  street- 
railway  current  enters  a  house  over  the  grounded  neu- 
tral of  the  electric  wiring  or  over  the  conduit  in  which 
it  is  inclosed,  this  might  be  called  a  fire  in  which  the 
electric  wiring  was  involved.  But  street-railway  cur- 
rent also  enters  over  gas,  water  or  steam  pipes.    Hence, 


even  if  all  the  cases  in  which  the  electric  light  wiring 
is  concerned  are  put  together,  the.se  should  still  be 
divided  into  classes  to  show  whether  it  was  the  electric 
light  and  power  current  itself  that  caused  the  trouble 
or  whether  it  was  street-railway  current  or  lightning  or 
static  electricity  which  happened  to  use  the  electric  light 
wiring  but  might  just  as  well  have  used  the  water  pipes 
or  gas  pipes  or  telephone  wires. 

Another  sub-classification  which  would  lead  to  good 
results  would  be  one  that  recognized  that  incendiary 
fires  are  quite  a  different  thing  from  accidental  fires. 
The  application  of  this  is  particularly  to  electric  fiat- 
iron  fires,  which  should  really  be  classified  as  incendiary, 
even  though  obviously  non-criminal.  For  there  is  no 
difference  in  principle  between  lighting  a  match  or  cigar 
and  leaving  it  where  it  will  start  a  fire  and  turning 
the  current  on  an  electric  flatiron  and  leaving  the  appli- 
ance where  the  same  result  will  ensue. 

How  TO  Reduce   "Carelessness"   Fires 

Electric  flatiron  fires  are  not  really  electric  fires,  but 
are  fires  due  to  carelessness.  This  leads  to  a  suggestion 
whereby  these  fires  can  be  reduced.  If  an  insured  person 
intentionally  burns  up  a  suit  of  clothes,  he  should  not 
be  allowed  to  collect  insurance.  If  the  insurance  com- 
panies would  refuse  to  pay  the  direct  loss  due  to  leaving 
flatirons  alive  on  combustible  material,  the  user  would 
be  no  less  careful  than  now  and  in  time  would  become 
far  more  careful.  By  direct  loss  is  meant  the  loss  due 
to  the  burning  or  scorching  of  the  clothes  or  table  on 
which  the  iron  is  left. 

If  a  fire  thus  started  were  in  time  to  set  a  bigger  fire 
and,  perhaps,  burn  the  house  down,  then  the  insurance 
company  would  probably  feel  obligated  to  pay  for  the 
damage  to  the  house,  as  it  does  now.  To  refuse,  how- 
ever, to  pay  the  small  direct  loss  would  be  a  saving 
not  only  to  the  insurance  companies  but  also,  on  the 
whole,  to  the  insured.  Then  the  man  or  woman  who 
now  is  able  to  collect  the  full  replacement  value  of  a 
dress  or  suit  that  has  gone  out  of  fashion  would  be  a 
little  worse  off  than  at  present,  but  this  would  not  be 
serious.  Such  persons,  and  in  fact  every  insured  per- 
son, can  stand  small  occasional  losses.  Against  this 
would  be  set  the  resulting  reduction  in  the  annual  pre- 
miums. This  would  help  a  little  even  the  careless  peo- 
ple who  have  occasional  small  losses,  while  the  careful 
people  would  have  annually  a  real  net  saving  in  the  cost 
of  their  insurance. 

The  insurance  premium  on  an  electrically  wired  house 
is  today  so  low  that  it  is  doubtful  if  the  insurance  com- 
pany would  want  to  complicate  the  ixilicies  by  offering 
a  differential,  but  if  some  insurance  company  would 
boldly  take  the  stand  that  it  would  not  pay  the  direct 
losses  due  to  flatiron  fires — that  is,  would  not  pay  for 
the  clothes  or  table  that  was  burned,  but  would  only  pay 
the  loss  if  a  big  fire  occurred — then  that  company  could 
reduce  its  rates  and  get  the  business  in  fair  competition. 

This  is,  however,  merely  a  constructive  suggestion 
to  insurance  companies.  The  immediate  point  at  issue 
is  that  a  fire  due  to  the  careless  leaving  of  electric  irons 
in  circuit  is  a  "carelessness"  fire,  in  an  entirely  dif- 
ferent class  from  a  fire  due  to  electricity  itself,  and 
that  such  fires  should  be  separately  classified  and  not 
called  electric.  Eventually  such  a  practice  would  un- 
doubtedly protect  the  industry  from  the  present  popular 
habit  of  blaming  on  "electric  wires"  every  fire  that  haa 
the  slightest  connection  with  electricity  or  that  cannot 
be  attributed  to  anything  else. 
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Network  in  Pennsylvania  Would  Greatly 

Benefit  Industries 

Transmission  Lines  Connecting  Steam  Plants  and  Hydro-Electric  Plants 
that  Could  Be  Developed  in  or  Adjacent  to  that  State  Would  Be  of 
Utmost  Value — Use  of  Power  Growing  Three  Times  as  Fast  as  Population 


A  LTHOUGH  bridges,  highways,  steel  mills,  rail- 
/N^     road   tracks,    mining   operations   and   highly 

/— Vk  developed  farms  hinder  the  damming  of 
^^  J^nearly  all  the  important  rivers  in  Pennsyl- 
vania, many  sites  in  that  state  could  be  still  developed 
through  the  exercise  of  a  little  ingenuity.  This  is  the 
substance  of  some  remarks  made  by  H.  W.  Buck  in  a 
recent  address,*  these  observations  leading  up  to  a  con- 
sideration of  the  importance  of  power  development  to 
Pennsylvania.     He  went  on  to  say: 

"Among  the  prominent  streams  of  the  state  where 
there  are  large  potential  power  sites  are  the  Delaware, 
Susquehanna,  Juniata,  Youghiogheny,  Lehigh  and 
Clarion.  Notable  among  these  are  the  proposed  sites 
on  the  Clarion  River.  This  river  valley,  although  com- 
paratively large,  is  almost  free  from  railroad  and  in- 
dustrial development  so  that  high  dams  and  large 
storage  are  possible.  Much  of  the  power  of  the  state, 
however,  will  be  found  in  numerous  small  streams  and 
creeks  of  small  drainage  area  with  large  storage  pos- 
sibilities and  comparatively  high  head.  In  the  aggre- 
gate such  sites  will  represent  a  large  part  of  the  power 
of  the  state,  and  they  are  less  obstructed  by  industrial 
construction  than  the  larger  rivers. 

"Since  industry  cannot  stop  during  the  low-flow  sea- 
son in  the  rivers,  steam  auxiliary  power  must  be  used 
as  a  necessary  part  of  any  water-power  development  in 
order  to  make  the  energy  from  the  water  powers  avail- 
able during  the  entire  year.  In  a  combination  steam 
and  water-power  plant,  while  the  steam  capacity  must 
usually  be  about  80  per  cent  of  the  water-power  plant 
in  order  to  carry  over  the  low-water  season,  the  actual 
energy  produced  in  an  average  year  will  not  exceed 
from  10  per  cent  to  25  per  cent  of  the  annual  total. 
The  cost  of  power  per  year  from  the  combination  will 
be  found  to  be  less  than  steam  power  alone.  Water 
power  alone  cannot  be  considered  on  account  of  the 
shortage  in  the  low-water  season.  In  some  parts  of  the 
state  situations  may  be  found  where  water  storage  can 
take  the  place  of  the  supplementary  steam  power,  but 
this  requires  cheap  overflow  land,  which  is  not  abundant 
in  Pennsylvania. 

Conspicuous  Example  of  Advantage  of 
Combining  Developments 

"A  conspicuous  example  of  the  sati.sfactory  results 
from  the  combination  of  steam  and  water  power  can  be 
.seen  in  the  great  plant  at  Holtwotjd,  on  the  Susque- 
hanna River,  transmitting  power  to  Lancaster  and 
Baltimore.  The  great  amount  of  hydraulic  energy 
annually  available  from  the  Holtwood  plant  result.s  from 
the  combination  with  steam  power  at  Baltimore.  With- 
out that  combination  the  water  power  would  not  be 
economically  possible. 

•Presented  before  the  Pennsylvania  State  Chamber  of  Commerce 
t  Harrisburg. 


"Pennsylvania  is  a  great  coal-producing  state,  and 
developments  which  might  tend  to  reduce  the  consump- 
tion of  coal  by  substitution  of  water  power  might  not 
be  regarded  with  popularity.  Such  a  view,  however, 
is  not  for  the  best  interests  of  the  state.  Every  ton 
of  coal  consumed  for  the  production  of  power  which 
might  have  been  produced  by  water  power  is  wasted. 
There  are  many  uses  for  coal  other  than  for  power 
which  are  highly  important  to  the  future  industry  of 
the  state  and  which  cannot  be  replaced  by  water  power. 
Where  coal  is  used  for  power  purposes  only  about  15 
per  cent  of  its  heat  value  is  utilized.  Where  it  is  used 
for  the  numerous  heating  and  smelting  processes  and  in 
the  manufacture  of  gas  and  byproducts  more  than  75 
per  cent  of  its  value  is  utilized.  It  is  also  of  impor- 
tance to  the  state  that  coal  be  conserved  for  the  pro- 
duction of  coke. 

Network  Would  Release   Coal  for 
Other  Purposes 

"If  all  of  the  feasible  water  powers  of  the  state  were 
developed,  they  might  amount  to  500.000  hp.  and  pos- 
sibly more.  By  applying  such  hydraulic  power  in 
substitution  for  coal,  more  than  5,000,000  tons  of  coal 
would  be  released  annually  for  purposes  of  more  value 
to  the  state  as  a  whole  than  for  power. 

"In  addition  to  the  water  powers  of  the  state  there 
are,  of  course,  others  in  adjacent  states  which,  if  de- 
veloped, would  undoubtedly  have  part  of  their  output 
transmitted  into  Pennsylvania.  Notable  among  the.se  is 
the  power  of  Niagara  Falls.  The  northwestern  boundary 
of  the  state  is  only  about  100  miles  south  of  Niagara, 
which  is  within  easy  transmission  distance.  If  legis- 
lation some  day  extends  the  use  of  the  waters  of 
Niagara  for  po%ver  purposes,  this  power  will  have  a  far- 
reaching  effect  upon  the  industrial  development  of  that 
section  of  the  state  lying  around  Pittsbui'gh,  Bradford 
and  Erie. 

"The  very  small  hydro-electric  power  plant  as  an 
isolated  enterprise  is  not  an  economic  success  as  a  rule. 
The  cost  per  kilowatt  of  the  transmission  lines  usually 
necessary  to  reach  the  market  is  excessive.  If  the  small 
water  powers  of  the  state  are  to  be  utilized,  there 
should  be  a  general  transmission  network  throughout 
the  state  into  which  all  of  the  water  powers  can  deliver 
their  energy.  In  this  way  the  cost  of  line  per  plant  is 
very  much  reduced.  Since  the  State  of  Pennsylvania 
is  only  300  miles  long  and  150  miles  in  width,  such  a 
network  would  be  quite  within  practicable  limits.  Such 
a  network  of  transmission  lines  should  be  interconnected 
with  all  existing  steam  plants  and  with  others  to  be 
built  near  the  coal  mines  and  at  points  where  good  con- 
densing water  is  available.  There  is  nothing  new  in 
such  an  arrangement,  and  many  sections  of  the  countrj' 
are  already  supplied  with  power  from  a  general  system 
in  this  way.     It  enables  the  steam  and  water  power  to 
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work  together  to  the  be.st  advantage  with  the  maximum 
saving  in  coal. 

"The  question  of  power  in  the  country  or  in  any 
state  will  be  of  constantly  increasing  importance  as 
time  goes  on.  The  following  figures  indicate  the  in- 
crease in  power  used  for  manufacturing  purposes  in 
the  United  States  during  the  past  fifty  years: 


Year  1870  1880  1890  1900  1905  I9r5 

Poputation.    38,558,371  50,155.783  63,09,756  76,303,387  82,574,195  102,000,000 
Power  lued, 

bp 2,346,142     ?4IO«17     5.954,655  10,409,625  14,641,544     22,547,500 


"It  will  he  seen  from  this  that  the  use  of  power  grows 
more  than  three  times  as  fast  as  the  increase  in  popu- 
lation. If  the  same  rate  of  increase  holds  for  another 
ten-year  period,  there  must  be  provided  in  the  United 
States  an  increase  of  power-generating  capacity  of 
about  15,000,000  hp.  The  above  figures  do  not  include 
steam-railroad  locomotives.  If  extensive  electrification 
of  steam  railroads  takes  place,  the  figures  will  be  greatly 
increased. 

"Another  table  reproduced  here  indicates  the  increase 
in  power  used  per  employee  in  various  classes  of  indus- 
try between  the  years  1870  and  1915.  Other  available 
figures  would  undoubtedly  show  this  tendency  still  more 
clearly.    A  careful  interpretation  of  these  figures  will 


HORSEPOWER  PER  EMPLOYEE  IN  SELECTED  INDDBTRIES 

Indiutry  1870  1880  1890  1900  1905  1915 

Boots  and  »ho«» O.OI  0.1  0,2  0.4  0.4  0.53 

C«Uon(too<l» 1.1  15  2.1  2.7  33  4.10 

KlourmilU 9.9  13.2  15.9  20.9  19.9  21.44 

IronandstccI 2.2  2.8  5.0  7.5  11.2  14.10 

Paperandpulp 3.0  4.8  9.6  IS. 4  17.0  23.50 

Woolengoods    1.1  1.2  1.6  2.0  2.3  2.41 


show  what  is  coming  in  the  future  in  the  relation  of 
power  to  human  production.  If  wages  are  to  stay  up  or 
to  advance  still  further,  then  there  must  be  an  offset 
by  increasing  production  per  man.  This  will  be  brought 
about  in  the  last  analysis  by  giving  each  man  more 
power  to  work  with.  This  increased  power  should  as 
far  as  possible  come  from  water-power  developments. 
Additional  steam  power  will  not  have  the  same  advan- 
tage, for  that  will  require  more  men  in  the  coal  mines 
and  the  loss  of  their  later  plus  the  loss  of  the  valuable 
coal  consumed. 

"There  has  been  considerable  hostility  in  some  direc- 
tions in  the  past  toward  water-power  development.  It 
has  resulted  largely  from  the  false  popular  belief  that 
vvater  running  down  hill  represents  power  which  should 
be  free  for  all.  Such  an  idea  is,  of  course,  as  absurd 
as  would  be  the  notion  that  the  ownership  of  a  coal 
mine  represents  free  steam  power.  A  vast  amount  of 
capital  and  operating  expense  is  involved  in  water-poaver 
development  as  in  other  forms  of  industry.  Everything 
possible  should  be  done  to  encourage  the  development 
of  water  poaver  as  it  is  for  the  best  interest  of  the  state. 
If  there  is  to  be  restrictive  legislation,  federal  or  state, 
and  intolerant  commission  control,  conditions  will  be- 
come too  burdensome  and  capital  will  seek  other  forms 
of  investment. 

"The  next  wave  of  expansion  which  takes  place  in 
this  country,  and  all  hope  and  believe  that  it  is  close 
at  hand,  will  probably  see  great  activity  in  hydro- 
electric const nu'tion.  It  is  to  he  hoped  that  the  great 
State  of  Pennsylvania  will  play  an  important  part  in 
this  fundamental  branch  of  industrial  development." 


National  Economy  Dependent  on  lining 
More  Power  per  Wage  Earner 

SUPPLEMENTING  man  power  with  more  machine 
power  was  pointed  to  by  Henrj'  Flood,  Jr.,  formerly 
secretary  of  the  Superpower  Survey,  in  an  address 
made  by  him  at  Newburgh,  N.  Y.,  recently,  as  one 
method  for  meeting  foreign  competition.  Mr.  Flood  said : 

"To  keep  our  factories  operating  at  full  time  it  is 
necessary  for  us  to  sell  their  excess  production  over 
our  own  requirements  in  the  markets  of  the  world  and 
to  meet  the  competition  of  other  industrial  nations  in 
that  field.  We  are  Europe's  creditor  to  the  extent 
of  nearly  $15,000,000,000.  Our  manufacturing  indus- 
tries have  developed  to  the  point  where  we  must  look 
beyond  our  domestic  markets  to  keep  them  busy.  Our 
nation  has  changed  from  one  in  which  the  majority 
of  the  people  are  engaged  in  agricultural  pursuits  to 
one  where  they  are  dependent  on  our  factories  for 
prosperity.  Our  resources  have  been  fairly  well  devel- 
oped, and  we  cannot  now  take  a  large  influx  of 
emigrant  labor. 

"Europe's  debt  to  this  country  in  government  loans 
and  commercial  paper  stands  today  at  about  $15,000,- 
000,000.  She  cannot  liquidate  this  debt,  or  even  pay 
interest  on  it,  with  gold,  for  today  we  own  the  greatest 
part  of  the  gold  available,  while  her  gold  reserves  are 
at  low  tide.  She  must  pay  us  with  goods  imported  to 
this  country  in  the  same  manner  that  we  met  our  obliga- 
tions to  her  by  export  in  the  years  preceding  the  World 
War.  In  this  the  low  exchange  rate  resulting  from  the 
war  becomes  an  advantage.  So,  in  order  to  keep  our 
factories  running  at  full  production,  we  must  not  only 
be  able  to  meet  this  competition  in  the  world's  market, 
but  must  compete  with  it  within  our  own  domestic  mar- 
ket. This  is  the  situation  that  calls  for  a  program  of 
national  economy. 

"While  in  the  past  we  have  not  had  to  compete  with 
foreign  products  in  the  sense  we  now  do,  we  have 
been  successful  in  such  competition  by  our  ingenuity 
in  supplementing  the  expensive  man  power  with  cheap 
machine  power,  and  that  principle  will  furnish  one 
answer  to  our  present  difficulties.  There  is  a  direct 
relation  between  the  amount  of  machine  power  used 
per  wage  earner  and  the  value  of  products  which  he 
produces.  In  1899  we  were  using  2.1  hp.  per  wage 
earner,  with  a  resulting  value  of  products  of  $2,400. 
By  1914  we  had  increased  the  amount  of  machine 
power  supplementing  our  man  power  to  3.2  hp.  per 
wage  earner,  and  the  value  of  products  had  correspond- 
ingly increased  to  $3,400. 

"Of  all  the  European  countries  England  leads  in  the 
use  of  power  as  an  adjunct  to  labor.  In  1907,  the 
year  of  the  last  industrial  census  for  Great  Britain, 
that  country  was  using  1.5  hp.  per  wage  earner  against 
our  2.7  and  the  value  of  her  products  was  only  $1,200 
per  wage  earner  as  against  our  $2,950.  Thus,  while 
using  18  times  more  power  per  wage  earner  than  Eng- 
land was  doing,  we  were  producing  products  2.4  times 
the  value  of  her  products. 

"So,  if  we  are  to  progress  and  participate  in  our 
share  of  the  world's  market,  we  must  place  ourselves 
in  the  position  of  being  able  to  compete  with  European 
labor  by  increasing  the  amount  of  power  that  we  give 
each  wage  earner  to  supplement  his  own  efforts,  and 
we  must  not  stop  at  any  figure  of  3  hp.  or  4  hp..  but 
must  carry  it  high  enough  to  wipe  out  the  difference 
in  the  labor  wage  paid  here  and  abroad." 
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Improved  Practices  in  Exterior  and 
Interior  Illviniination 

Broadening  Applications  of  Modern  Equipment  Yielding  Greater  Service  to  Industry  and 

Homes — Continued  High  Efficiency  in  Equipment  Sought — Lighting  for  Night 

Sports.  Public  Buildings,  Factories  and  Theaters 

nous  arcs  of  the  pendant  type,  and  1,107  new  lamps 
have  been  installed  also.  Forty-seven  4-amp.  boulevard- 
type  lamps  have  been  placed  in  Roosevelt  Park,  and 
in  the  ensuing  year  it  is  expected  that  1,260  4-amp. 
luminous-arc  lamps  will  be  installing  in  this  city. 


NO  STARTLING  developments  in  exterior 
or  interior  illumination  have  been  made  in 
the  past  year,  but  progress  has  been  no- 
ticed in  the  more  serious  consideration  of 
lighting  fundamentals  and  the  more  general  recognition 
of  the  relation  between  lighting  and  the  efficiency  of 
human  operations.  In  the  report  which  the  commit- 
tee on  progress  presented  recently  before  the  Illuminat- 
ing Engineering  Society,  attention  was  directed  chiefly 
to  lighting  for  night  sports,  floodlighting,  illumination 
of  hotels  and  public  building  interiors,  factory  and 
laundry  illumination,  street  lighting  and  theater 
illumination.    Features  of  that  report  are  given  below. 

Gas-Fillbd  Lamps  and  Luminous  Arcs  Compete 
IN  Street  Lighting 

Street-lighting  development  in  America  has  begun 
again  to  forge  ahead,  although  lack  of  funds  has  re- 
tarded it  in  some  cases.  The  committee  favors  the 
preparation  by  the  society  of  a  standardized  model  data 
form  for  street-lighting  information.  The  trend  of 
opinion  is  that  street-lighting  development  should  form 
a  part  of  the  architectural  progress  of  every  com- 
munity. There  is  also  a  tendency  now  toward  single 
lamps  with  prismatic  reflectors  and  toward  higher 
mounting  heights.  Typical  present  practice  uses 
heights  of  12  ft.  to  14  ft.  (3.7  m.  to  4.3  m.),  though 
heights  of  2.5  ft.  to  35  ft.  (7.6  m.  to  10.7  m.)  are  used 
somewhat.  Electric  street-traffic  signals  are  growing 
in  use. 

Noteworthy  developments  in  street  lighting  are  under 
way  or  planned  for  early  realization  in  the  Middle  and 
Far  West.  In  San  Francisco  improvements  have  come 
to  a  standstill,  largely  owing  to  the  increased  cost  of 
lighting  through  surcharges  approved  by  the  California 
Railroad  Commission.  In  Los  Angeles  small  orna- 
mental post  installations  have  been  made.  At  Salt  Lake 
City  112  new  "White  Way"  standards  are  to  be  pro- 
vided, using  6.6-amp.  ornamental  luminous-arc  lamps, 
installed  three  per  standard,  fourteen  standards  per 
block,  .seven  on  either  side  of  the  street  and  covering 
2  miles  (3.2  km.)  of  streets.  There  will  be  about 
90  cp.  per  foot  of  street  lighted.  On  the  Williams  High- 
way, near  Denver,  150  600  cp.  series  incandescents  will 
be  mounted  on  20-ft.  (6.1-m.)  posts,  the  lamp  centers 
being  18  ft.  (5.5  m.)  from  the  ground  and  serving  a 
5-mile  (8-km.)  stretch. 

In  Kan.sas  City,  Mo.,  5,600  ga.^  lamp.s  are  to  be  re- 
placed by  2,600  electric  lamps  of  the  600-cp.  size  dowm- 
town  and  400-cp.  in  outlying  parts.  Here  the  "white- 
way"  lighting  is  to  go  upon  the  regular  street-lamp 
schedule  of  operation.  At  Fort  Worth,  Tex.,  800  300- 
watt  lamps  will  be  installed,  increasing  the  system  75 
per  cent,  and  Oklahoma  City,  Okla.,  has  installed  a 
"white-way"  system.  Since  June,  1920,  in  Detroit, 
442  inclosed  arcs  have  been  replaced  by  4-amp.  lumi- 


INTERCHANGE.A.BILITY     ACHIE\T3) 

Four  hundred  more  "white-way"  lamps  are  scheduled 
for  Cleveland  in  the  coming  year,  and  recently  600-cp. 
tungsten  lamps  spaced  200  ft.  (60  m.)  apart,  with 
lamps  20.5  ft.  (6.2  m.)  high,  have  replaced  for  park 
lighting  250  cp.  gas-filled  lamps  250  ft.  (75  m.)  apart 
and  9  ft.  (2.7  ft.)  high.  The  globes  are  of  the  "white- 
way"  type  used  in  the  same  city  and,  with  parts  of 
the  standards,  are  interchangeable.  At  Hamilton,  Ohio. 
1,400  gas-filled  tungsten  lamps  ranging  from  1,000  cp. 
to  250  cp.  will  replace  series  inclosed  arcs,  now  obso- 
lete, and  at  Lima,  Ohio,  1,000  lamps  of  1,000  cp.  are 
going  into  a  new  system.  Two  hundred  "globeless" 
standards  have  been  installed  at  Rochester,  N.  Y.,  and 
Montreal  West  is  to  be  lighted  by  280  tungsten  lamps. 
In  the  western  part  of  Victoria,  B.  C,  gas-filled  tung- 
sten lamps  are  replacing  arcs. 

Outside  North  America,  considerable  activity  is  evi- 
dent. !Many  places  in  Cuba  are  installing  electric 
street  lighting.  Havana  is  providing  electric  lamps  on 
all  streets,  and  500  arc  lamps  have  been  replaced  by 
gas-filled  incandescents,  utilizing  the  old  hoods  as  fix- 
tures, with  bracket-arm  suspension  retained.  The  high 
cost  of  fuel  has  led  to  the  increased  adoption  of  electric 
street  lighting  in  place  of  gas,  notably  in  Holland  and 
Italy.  In  the  latter  country,  high  cost  of  labor  and 
shortage  of  carbon  electrodes  have  hastened  the  use 
of  incandescent  in  place  of  arc  street  lighting.  Last 
fall  the  coal  stock  at  Paris  reached  a  point  permitting 
increased  lighting  and  1,500  electric  lamps  were  to  be 
installed.  In  Shanghai,  China,  the  lighting  of  the  main 
thoroughfare,  Nanking  Road,  has  been  changed,  thirtj'- 
five  400-cp.  cluster  fittings  being  replaced  by  seventy- 
two  600  cp.,  gas-filled  tungsten  lamps. 

Fixtures  Respond  to  Demand  for  Progress 

Several  marked  advances  in  fixtures  for  street  light- 
ing have  been  made.  In  the  so-called  globeless  standard 
(see  Electrical  World,  June  18.  1921,  page  1,430") 
the  main  feature  is  the  porcelain  insulator,  which  is 
made  flaring  and  thus  serves  as  a  reflector  and  socket 
holder.  It  is  designed  to  redistribute  downward  the 
light  coming  upward  from  the  lamp.  Glare  is  elimi- 
nated by  using  bowl-frosted  lamps.  A  new  unit  made 
double  and  fixed  to  utilize  the  light  from  a  single  inter- 
mediate bulb,  to  illuminate  the  road  in  both  directions, 
is  another  striking  development.  Nested  reflectors 
throw  a  large  flux,  much  of  which  is  ordinarily  wasted, 
upon  the  road  surface.  The  rays  make  an  angle  of  10 
deg.  below  the  horizontal,  giving  the  effect  of  an  over- 
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Extent  to  Which  Illuraination  Can  Be  Commercially  Applied  Depends  Largely  on 
How  Fully  Available  Eqiiipm<-nt  Is  Utilized 


A — Suitably  shielded  high-intensity  light  sources 
make  this  banking  space  cheerful  and  facilitate  accuracy. 

B — A  high  intensity  of  21  foot-candles  is  found 
desirable  in  this  machine  shop,  which  is  lighted  by  300- 
watt  gas-filled  lamps  in  R  L  Si  domes. 

C — Floodlighting  makes  building  architecture  as 
attractive  by  night  as  it  is  by  day. 

D — Blue-bulb  gas-filled  sign  lamps  becoming  popular. 


E — Side  lighting  with  twenty-four  250-cp.  series 
lamps  enables  tennis  playing  on  these  courts  at  night. 

F — Cleveland  parks  are  lighted  by  this  type  of  orna- 
mental post  holding  a  600-cp.  lamp. 

G — Three-lamp  posts  illuminate  the  newly  lighted 
busines-s  districts  of  Salt  Lake  City. 

H — For  the  residence  sections  of  Rochester,  X.  Y., 
no  globe  is  employed  in  the  fixture. 
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head  reflector  15  ft.  (4.6  m.)  in  diameter.  The  bracket 
is  both  vertically  and  horizontally  adjustable.  In  a 
test  installation  250-cp.  lamps  were  used  at  a  height  of 
30  ft.  (9.1  m.),  with  400-ft.  to  600-ft.  (121.6-m.  to 
182.4-m.)   spacing. 

In  England  fixtures  combining  mirrors  and  reflectors 
are  being  tried  out,  using  gas-filled  lamps.  Adjustment 
is  a  feature  of  some  of  these  units,  and  easy  cleaning 
has   been   provided   for. 

Opinions  still  diff'er  as  to  the  desirability  of  shadows 
in  tennis-coui't  illumination.  Both  uniform  and  non- 
uniform systems  appear  satisfactoiy.  At  San  Francisco 
installations  of  four  1,000-watt  gas-filled  lamps  per 
court  in  metal  reflectors  mounted  30  ft.  (9  m.)  above 
ground  have  been  made,  the  lamps  being  suspended 
over  the  center  line  on  steel  cables.  The  shadows  caused 
by  the  fixed  position  of  the  lamps  are  said  to  facilitate 
playing.  Interior  court  lighting  has  also  been  adopted 
to  apparent  advantage,  and  a  notable  Montreal  installa- 
tion equipped  with  200-watt  and  100-watt  gas-filled 
lamps  in  rows  and  with  floodlight  supplementary  illumi- 
nation gives  virtually  no  shadows,  with  a  range  of  10 
to  25  foot-candles  on  a  plane  30  in.  fO.76  m.)  above  the 
floor.  In  this  case  the  total  connected  load  gives  5.61 
watts  per  square  foot  of  floor  area. 

Floodlighting  of  the  Executive  Capitol  at  Pretoria, 
South  Africa,  marks  a  pioneer  installation  in  that  region. 
The  building,  920  ft.  x  200  ft.  (187.9  m.  x  60.8  m.)  is 
illuminated  by  thirty-nine  projectors  equipped  with 
1,000-watt  lamps,  and  a  coloring  effect  with  red  glass 
screens  is  also  provided  by  a  number  of  500-watt  lamps. 
At  Vancouver,  B.  C,  railway  terminal  lighting  by 
twelve  1,000-watt  lamps  in  reflectors  placed  on  orna- 
mental standards  in  front  of  the  building  has  replaced 
the  former  direct-lighting  units.  An  angle  reflector 
with  fixed  focus  and  adjustable  about  10  deg.  is  in- 
closed in  a  spherical  globe  of  composite  nature,  the 
lower  half  being  of  copper  and  the  upper  half  of  glass. 
The  standards  are  27  ft.  (8.2  m.)  apart,  and  the  in- 
tensity on  the  building  front  is  1.5  foot-candles.  A 
novel  use  of  floodlighting  is  reported  in  the  case  of  a 
suburban  residence  owner  who  applied  it  to  tree-tops 
within  100  ft.  (30  m.)  of  his  home  to  keep  off  black- 
birds during  certain   periods  of  the  year. 

Electric  Lighting  Flexible  and  Attractive 

Improved  lighting  of  public  building  interiors  re- 
ceived considerable  attention  in  the  report.  The  new 
Town  Hall  of  New  York  City  has  been  lighted  by  2,500 
indirect  units,  and  Independence  Hall,  Philadelphia,  has 
been  equipped  with  chandeliers  duplicating  in  design 
those  used  in  1735,  when  the  building  was  constructed, 
frosted  bulbs  having  replaced  the  original  candles. 
Bracket  lamps  and  pendent  bowls  are  used  effectively 
in  the  new  Sessions  House  of  the  London  County 
Council,  the  glassware  of  the  latter  having  a  transmis- 
sion factor  of  about  45  per  cent.  Tests  .show  3.8  to  4.2 
foot-candles  in  the  court  rooms  and  4  to  5.1  foot- 
candles  in  the  hall.  In  oflices  and  committee  rooms 
the  intensity  varies  from  3.1  to  5.7  foot-candles,  and  in 
the  prison  cells  it  is  0.89  foot-candle  3  ft.  (0.3  m.) 
above  the  floor.  The  famous  Church  of  St.  Dunstan's 
at  Canterbury,  England,  has  been  equipped  with  gas- 
filled  lamps  in  reflectors  giving  2  foot-candles  to  3 
foot-candles  at  an  expenditure  of  0.3  watt  per  square 
foot  of  floor  area,  in  place  of  gas  lighting. 

Advances  in  hotel  lighting  include  a  considerable  use 
of  crystals   in   the   promenade,   ball    room   and  dining 


rooms.  Special  fixtures  have  also  been  designed  to  meet 
the  requirements  of  dark  finishes  in  hotel  lobbies,  a 
noteworthy  installation  being  made  adaptable  for  either 
a  200-watt  or  a  300-watt  lamp,  with  side  panels  of  dense 
opal  glass  and  a  bottom  diffusing  plate.  This  installa- 
tion gave  4.5  foot-candles  on  a  reading  plane  with  an 
energy  consumption  of  1  watt  per  square  foot  and  at 
the  same  time  does  not  distract  attention,  from  the 
main  attractions  of  the  lobby. 

Department-Store  Intensities  Higher 

An  increase  in  the  intensity  of  lighting  counters  and 
tables  in  department  stores  was  recommended  after 
investigation  of  conditions  in  twenty-six  large  estab- 
lishments. For  the  first  floor  it  is  now  recommended 
that  the  intensity  range  from  6  to  10  foot-candles,  and 
from   4   to   8   foot-candles   for  other  floors. 

Wide  ranges  of  spacing,  heights  and  make-up  of 
factory  lighting  units  are  cited  in  the  report,  including 
both  uniform  and  non-uniforai  distribution  of  equip- 
ment. In  one  new  machine  shop  an  intensitj^  of  9 
foot-candles  is  attained  by  the  use  of  150-watt  gas-filled 
lamps  in  standard  steel  reflectors  mounted  9  ft.  (2.7  m.) 
above  the  floor,  the  units  being  staggered  in  rows  7 
ft.  (2.1  m.)  apart  and  with  a  spacing  of  14  ft.  (4.2  m.) 
between  units  in  each  row.  From  other  examples  cited 
illuminations  around  3  foot-candles  over  aisles  and  7 
foot-candles  over  lathes  and  machines  were  given,  and 
the  report  quotes  special  examples  of  lighting  previ- 
ously described  in  the  Electric.a.l  World  (March  19, 
1921,  page  657;  April  16,  1921,  page  884;  May  7,  1921, 
page  1054;  April  2,  1921,  page  768).  In  a  new  lighting 
installation  in  an  English  sawmill  it  was  found  pos- 
sible to  get  an  intensity  of  6  foot-candles  at  an  expendi- 
ture of  only  0.7  watt  per  square  foot.  The  main  shop, 
66  ft.  X  125  ft.  (20  m.  by  38  m.)  is  equipped  with 
fifty-eight  100-watt  gas-filled  lamps  with  intensive 
reflectors  uniformly  spaced  and  10  ft.  (3  m.)  above 
the  floor.  In  the  carpenter  shop,  with  the  same  type 
of  reflectors  and  lamps,  6  foot-candles  were  obtained 
with  only  0.65  watt  per  square  foot. 

Additional  information  on  the  relation  between  light- 
ing and  factory  output  is  given  in  a  report  (Bulletin 
No.  9)  issued  last  year  by  the  Industrial  Fatigue  Re- 
search Board  of  Great  Britain.  This  deals  with  condi- 
tions in  two  mills  investigated,  with  the  following  con- 
clusions: (1)  There  is  a  gradual  increase  in  the  output 
of  silk  weavers  between  December  and  March,  due 
chiefly  to  the  decrease  of  artificial  lighting  required; 
(2)  that  under  artificial  illumination  production  falls 
off  by  about  10  per  cent  of  the  daylight  value  of  the 
output.  The  illumination  at  the  cloth  fell  in  one  mill 
varied  from  3  to  3.5  foot-candles  and  on  the  porry  from 
3  to  5  foot-candles.  In  the  other  mill  each  loom  was 
provided  with  two  30-watt  lamps,  the  control  being  in 
the  hands  of  the  operators. 

Equipment  Meets  Severe  Conditions 
Illumination  of  laundries  is  a  problem  of  some  dif- 
ficulty on  account  of  the  presence  of  steam  vapor  and 
bleaching  chemicals.  A  recent  installation  comprised 
prismatic  reflector  units  of  the  reflector-refractor  type 
mounted  10  ft.  (3  m.)  above  the  floor  on  19-ft.  (5.8-m.) 
centers  and  containing  200-watt  gas-filled  tungsten 
lamps  in  the  washing,  ironing  and  pressing  depart- 
ments. In  the  sorting,  marking  and  packing  rooms  the 
same  unit  with  a  lamp  of  small  wattage,  lower  mount- 
ing heights  and  closer  spacing  was  used.     After  two 
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months'  use  the  intensity  in  the  washing  and  drying 
rooms  was  found  to  be  3  foot-candles  and  in  the  other 
departments  5  foot-candles.  In  the  oflices,  larger  units 
were  used  and  gave  8  foot-candles  illumination. 

A  new  system  has  been  developed  for  railroad  engine- 
house  lighting.  A  special  type  of  reflector  is  used,  and 
these  are  mounted  in  pairs  so  that  the  beams  of  light 
from  each  pair  ai-e  crossed.  The  units  have  a  cast-iron 
body  with  a  reflector  of  glass  of  which  the  surface  is 
like  that  of  sheet  metal  which  has  been  hammered  with 
a  ball-peen  hammer.  This  pi-oduces  many  small  re- 
flectors and  results  in  a  distribution  of  light  rather 
than  glare.  It  is  easily  cleaned  and  is  not  affected  by 
locomotive  smoke.  In  one  installation  the  units  are 
mounted  10  ft.  from  the  floor,  and  generally  they  are 
7.5  ft.  (2.3  m.)  each  side  of  the  track  center  line.  The 
lamps  are  the  100-watt  gas-fllled  tungsten  type.  In 
another  house  a  13.5  ft.  (4.1  m.)  height  is  used. 

Advances  in  the  lighting  of  motion-picture  theaters 
are  noted  in  the  more  skillful  use  of  cove  lighting  and 
in  the  use  of  translucent  glass  ceiling  inserts  conceal- 
ing lamps  of  various  colors.  Tests  show  that  illumina- 
tion on  the  table  plane  may  reach  0.1  to  0.2  foot-candle 
without  interfering  with  the  quality  of  the  projected 
picture,  and  that,  further,  to  avoid  glare  and  undue 
lowering  of  the  adaptation  level,  the  maximum  surface 
brightness  that  may  fall  within  the  field  of  vision  of 
the  observer  should  not  exceed  2.5  to  3  millilamberts. 
The  use  of  chandelier  and  dome  lighting  is  also  being 
extended.  One  of  the  latest  installations  has  a  main 
auditorium  lighted  by  a  sunburst  dome  65  ft.  (19.5  m.) 
in  diameter,  silver-lined  and  lighted  by  lavender-colored 
lamps.  All  lighting  projectors  and  floodlamps  are  con- 
cealed behind  pastel  ornaments,  the  theater  having  three 
separate  means  of  illumination. 

Floodlamps  Displace  Footlights 

A  method  of  eliminating  footlights  is  reported  from 
Germany,  where  two  large  reflectors  totally  inclosed, 
with  a  lens  in  front  of  only  15  cm.  diameter,  are  placed 
high  up  in  the  fore  part  of  the  stage,  one  on  each  side. 
A  dimming  arrangement  and  various  colors  are  pro- 
vided, and  the  results  are  reported  to  be  satisfactoo'. 
Reference  was  also  made  in  the  report  to  the  descrip- 
tion in  the  Electrical  World  of  Oct.  16,  1920,  page  777, 
of  the  lighting  of  the  auditorium  of  one  of  the  largest 
playhouses  in  the  world. 

In  reflector  design  for  mercantile  use  the  general 
tendency  is  to  make  the  units  dustproof  as  far  as  the 
interiors  are  concerned.  This  simplifies  the  cleaning 
problem.  Forms  of  reflectors  vary.  They  include  the 
use  of  multi-surface  housings  for  lamps  and  sometimes 
facilities  for  concentrating  ligbc  on  a  working  plane. 
One  sample  is  made  in  four  sizes  and  can  now  be  ob- 
tained in  decorative  form  for  home  use.  A  feature  of 
a  new  indirect  unit  which  emits  only  14  per  cent  of 
the .  lamp  output  below  the  horizontal  is  the  use  of 
two  inverted  bowls,  one  inside  the  other,  with  different 
optical  properties  for  producing  a  fading  .spot  on  the 
ceiling.  The  new  unit  throws  a  wide  spot  shading 
away  with  no  marked  limit  even  when  mounted  only 
12  in.  (0.3  m.)  below  the  ceiling.  The  outer  bowl  is 
translucent  and  thus  avoids  a  sharp  contrast  against 
the  ceiling.  All  glass  surfaces  exposed  to  the  air  are 
smooth,  making  cleaning  easy,  and  the  space  between 
the  two  bowls  is  sealed  at  the  top  by  a  white-enameled 
diaphragm.  Another  innovation  is  the  use  of  silk  and 
other  fine-mesh  light  filters,  which  may  be  placed  around 


the  inner  reflector  in  the  form  of  an  outside  cover. 
Parchment  and  silk  shades  may  also  be  used  with  this 
unit  in  lighting  the  home. 

Other  units  lately  designed  provide  for  rearrange- 
ment of  parts  to  suit  conditions  in  different  locations, 
and  another  unit  for  .store  and  factorj'  lighting  is  pro- 
vided with  a  focusing  arrangement  for  alteration  of 
the  light  distribution  through  a  considerable  range.  A 
semi-indirect  commercial  unit  has  a  glass  globe  blown 
in  one  piece  and  enameled  on  sides  and  bottom,  low 
intrinsic  brilliancy  being  accompanied  by  good  dis- 
tribution. The  two-piece  units,  however,  still  maintain 
their  popularity,  and  new  designs  continue  to  appear, 
together  with  units  designed  for  heavy  duty  amid  gases 
and  vapors. 

The  Ownership  and  Operation 
of  Utilities 

Conclusions  of  a  Committee  of  National  Association  of 

Railway  and  Utilities  Commissioners  Resulting 

from  a  Study  Begun  in  1917 

AT  THE  annual  convention  of  the  National  Associa- 
l\  tion  of  Railway  and  Utilities  Commissioners  in 
Atlanta,  Ga.,  the  committee  on  public  ownership  and 
operation  of  utilities  rendered  the  following  report, 
resulting  from  a  sLudy  of  all  phases  of  the  subject 
during  the  past  four  years : 

In  1?17  there  was  created  by  the  National  Assot-iation 
of  Railway  and  Utilities  Commissioners  a  sper-ial  standing 
committee  known  as  the  committee  on  public  ownership  and 
operation.  The  report  of  the  first  committee  made  at  the 
thirtieth  annual  convention  of  this  association,  November, 
1918,  outlined  an  elaborate  propram  of  study  of  the  sub- 
ject, and  the  two  reports  of  subsequent  committees  have 
dealt  with  various  aspects  of  the  question.  The  limited 
space  available  in  this  present  report  precludes  the  setting 
out  in  full  of  the  results  of  any  detailed  study  of  the  ques- 
tion and  circumscribes  this  report  to  a  condensed  expression 
on  the  most  salient  and  important  factors  involved. 

There  are,  as  we  see  it,  only  two  elemental  aspects  of  the 
question  of  public  utilities,  viz.,  (1)  publicly  owned,  either 
with  public  or  private  operation,  and  (2)  privately  owned 
and  privately  operated,  either  with  or  without  public  regu- 
lation. 

This  committee  takes  the  negative  view  as  to  the  first 
and  the  affirmative  as  to  the  second,  i.e.,  with  public  regu- 
lation, and   sets  out  its  reasons  therefor  in  the  following: 

Government  is  instituted  among  enlightened,  civilized 
peoples  in  order  to  insure  to  the  majority  of  the  governed 
the  greatest  degree  of  freedom,  liberty  and  happiness. 
There  is  no  other  sound  reason  or  excuse  for  the  existence 
of  government,  if  we  grant  the  truth  of  the  principle  that 
•  all  government  derives  its  just  powers  from  the  consent  of 
the  governed. 

This  granted,  it  is  then  no  less  true  that  a  sound  theory 
of  government  would  dictate  that  there  should  be  as  little 
governmental  interference  with  legitimate  business  activity 
as  is  consistent  with  the  protection  of  the  right*  and  prop- 
erty of  the  citizens  and  their  enjo>Tnent  of  life,  liberty  and 
the  pursuit  of  happiness. 

Building  on  Accepted  .\xioms 

We  take  it  that  these  general  principles  are  now  but 
axiomatic.  If  these  be  the  great  basic  truths  that  they 
are  generally  and  universally  conceded  to  be  in  this  coun- 
try, then  it  naturally  and  logically  and  inevitably  follows, 
as  a  necessary  conclusion,  that  the  less  governmental  en- 
croachment there  is  upon  the  domain  of  private  business 
initiative  and  incentive,  consistent  with  the  fair  and  equi- 
table protection  of  the  rights  of  the  majority  of  citizens, 
the  more  nearly  does  such   government  approach  the  real 
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functions  of  sound  government  as  laid  down  by  our 
forefathers  in  the  basic  principles  of  the  creation  of  our 
republic.  It  necessarily  and  logically  further  follows  that 
government  is  then  not  instituted,  as  one  of  the  ends  of 
its  creation,  for  the  purpose  of  the  ownership  and  operation 
of  what  are  essentially  and  basically  private  businesses. 
Public  utilities  are  essentially  such,  provided  the  public  is 
given  fair  and  adequate  service  at  a  reasonable  cost.  Pub- 
lic, governmental,  regulatory  bodies  are  created  for  this 
latter  purpose  only  and  can  have  no  other  reason  for  their 
existence  at  the  expense  of  the  public.  However,  the  safe- 
guarding of  these  essential  rights  of  the  people  does  make 
the  existence  of  such  bodies  a  real  necessity. 

Politics  Fatal  to  Economy 

Again,  a  closer  examination  of  the  application  of  these 
general  principles,  we  submit,  but  bears  out  the  conclusion 
reached.  In  the  ownership  and  operation  of  such  utilities 
by  government  it  is  practically  impossible  to  exclude  the 
influence  of  politics.  As  long  as  human  nature  and  self- 
interest  is  as  it  is,  and  before  the  coming  of  the  dreamed-of 
Utopia  or  millennium,  the  subtle  influence  of  politics  would 
almost  inevitably  creep  in,  however  ingenious  the  safe- 
guards that  might  be  thrown  around  it.  Again,  with  every 
change  of  political  administration  would  come  a  change  of 
business  administration  of  such  utilities,  with  its  conse- 
quent change  of  business  policy.  This  would  be  fatal  to 
their  operation  under  sound  principles  of  economy  and 
business  efliciency. 

As  illustrative  of  this  fact  we  may  be  pardoned  for  call- 
ing attention  to  two  late  outstanding  examples  in  this 
country,  the  government  operation  of  railways  and  the 
creation,  management  and  operation  of  the  United  States 
Emergency  Fleet  Corporation.  The  first  of  these  is 
now  almost  past  history,  except  for  the  readjustments  to 
private  ownership  and  operation  and  the  liquidation  of  the 
staggering  operation-loss  debt  of  $1,800,000,000  resulting 
from  the  twenty-six  months  of  government  operation. 

The  United  States  Shipping  Board  and  its  subsidiary, 
the  Emergency  Fleet  Corporation,  were  created  in  1917  as 
a  war  measure  to  provide  adequate  transportation  of 
troops  overseas.  Since  the  signing  of  the  armistice,  Novem- 
ber, 1918,  the  fleet  corporation  has  been  operated  as  a 
business  corporation.  It  has  over  $3,000,000,000  worth  of 
property.  For  the  first  two  years  after  the  armistice  there 
was  an  extraordinary  boom  in  shipping.  Yet  the  state- 
ment of  its  business  operations  from  its  inception  to  June 
30,  1920,  <!hows  the  following  astonishing  financial  results 
from  operations:  Revenues  received,  $817,271,542;  ex- 
penses, $1,002,396,579;   operating  loss,  $185,125,037. 

Yet  privately  managed  British  merchant  fleets  reported 
during  the  same  period  net  profits  on  their  investment  rang- 
ing from  20  to  40  per  cent.  The  latter  were  privately 
owned  and  managed,  under  certain  reasonable  government 
regulations;  the  former  was  government  owned  and  oper- 
ated. The  diff'erence  in  the  respective  systems  of  manage- 
ment is  responsible  for  the  difference  in  the  results.  This, 
we  believe,  sufficiently  speaks  for  itself. 

GOVER.NMENT  OWNERSHIP  OF  UTILITIES  A   FAILURE 

However,  it  may  not  be  amiss  to  call  attention  to  a  few 
other  ca.ses  where  government  ownership  and  operation 
has  been  in  recent  years  tried.  The  largest  example, 
carried  to  its  ultimate  logical  conclusion,  is  found  in  the 
communistic  regime  in  Russia.  The  plans  upon  which  their 
theory  is  based  apparently  are  wholly  logical  and  should 
work  out  successfully  if  only  they  had  a  new  and  different 
kind  of  human  being  to  deal  with;  but,  human  nature  being 
what  it  is,  such  plans  will  not  and  do  not  work  out  in  actual 
practice.  The  result  of  the  attempt  to  put  these  into  actual 
practice  is  known  to  the  whole  world.  Another  example 
19  the  tramways  of  Glasgow.  They  are  said  to  be  a  model 
of  municipal  ownership,  and  they  are.  yet  the  tax  rate  of 
Gla.sgow  has  steadily  risen.  The  English  telephones  arc 
owned  by  the  government;  they  are  not  self-supporting. 
The  people  of  this  country  would  not  for  a  moment  submit 
to  such  service  as  they  give.  Our  telephone  service  at  its 
Worst  is  better  than  theirs  at  its  best,  and  yet  onr  tolls 
are  lower.     Instances  of  public  ownership   and   operation 


might  further  be  multiplied.  The  results  are  practically 
all  the  same.  Private  ownership  and  operation  under 
municipal  or  community  regulation  has  also  been  tried  in 
this  country  in  many  instances.  Instances  are  found,  among 
others,  in  the  States  of  Washington,  Arkansas,  North 
Dakota,  etc.  However,  wherever  tried,  it  has  proved  a 
practical  failure,  with  either  a  resultant  increase  in  rates 
beyond  the  reasonable  value  of  the  service  rendered  or  the 
breaking  down  of  the  utility  in  question,  with  a  large  pro- 
portion of  its  operation  costs  borne  by  taxation. 

Business  is  essentially  management — not  a  plant,  nor 
blueprints,  nor  rules,  but  men.  Business  is  the  functioning 
of  a  highly  skilled  managing  personnel,  a  buying  and  sell- 
ing organization,  trade  connections,  and  the  intangible  but 
valuable  good  will,  in  addition  to  plant  and  equipment,  and 
even  finances.  The  latter  constitute  but  the  instrument, 
the  former  the  business.  The  criterion  of  successful  busi- 
ness is  the  periodical  balance  sheet.  Government  is  essen- 
tially a  political  concern;  it  necessarily  thinks  and  acts 
politics.  Politics  is  not  concerned  with  the  profit  or  loss 
showings  of  balance  sheets,  but  is  vitally  concerned  with 
political  campaign  showings.  "Passing  the  buck"  in  critical 
situations  is  necessarily  one  of  politics'  favorite  pastimes. 
Basic  conditions  of  politics  make  it  so.  Making  quick  de- 
cisions and  assuming  responsibility  is  an  essential  part  of 
the  lifeblood  of  business.  The  two  are  uncongenial  bed- 
fellows. Again,  as  above  mentioned,  changes  in  political 
administration  necessarily  bring  about  changes  in  admin- 
istrative policy.  Changes  in  administrative  policy  are 
costly  and  bring  about  unsettled  business  conditions.  Con- 
tinuity in  adherence  to  a  sound,  tried  business  policy  is  an 
essential  to  continued  successful  business  operation  and  the 
maintenance  of  the  concurrently  necessary  business  good 
will.  This  is  at  least  difficult,  if  not  impossible,  in  the 
publicly  owned  and  operated  public  utility.  The  ultimate 
conclusion  in  the  last  analysis  is  self-evident  to  all  thinking 
men,  and  forces  us  to  discard  the  publicly  owned  and 
operated  public  utility. 

There  then  remains  only  the  privately  owned  and  oper- 
ated public  utility,  either  with  or  without  public  regulation. 
All  experience  has  shown,  as  is  generally  conceded,  that 
such,  \vithout  a  regulation  by  a  representative  body  of 
those  who  are  dependent  for  service  upon  such  utility,  is 
both  unwise,  unsound  and  unfair  to  the  public  served.  By 
the  process  of  elimination  there  then  remains  only  the 
public  utility  regulated  by  an  authoritative  governmental 
body  in  close  touch  with  and  sensitive  to  the  needs  of  the 
public  served. 

Utiuty  Rates  Should  Not  Be  Hastily  Reduced 

Such  regulatory  governmental  bodies,  however,  at  the 
same  time  must  be  suflSciently  wise  and  fair  and  far-seeing 
to  stand  between  the  utility  in  question  and  unthinking, 
hasty  public  clamor,  not  based  upon  full  knowledge  and 
careful  thought.  Public  utilities  are  subject  to  the  same 
financial  laws  of  operation  as  are  private  enterprises.  They 
must  operate  successfully  in  order  successfully  and  ade- 
quately to  fulfill  their  duty  of  service  to  the  public,  not 
only  in  the  present,  but  in  the  near  future.  This  is  pecu- 
liarly true  at  the  present  time,  and  for  the  reason  that 
for  the  last  five  years  their  revenue  rates  did  not  propor- 
tionately increase  with  their  rapidly  increased  costs  of 
operations.  It  therefore  follows  that,  in  order  to  main- 
tain a  just,  equitable  balance  and  to  even  keep  such 
utilities  out  of  bankruptcy,  it  is  necessary  to  maintain  their 
higher  rates  longer  than  would  to  the  layman  seem  neces- 
sary, judging  by  the  surrounding  decline  in  commodity 
prices.  To  follow  any  other  policy  would  be  to  put  such 
utility  out  of  business  and  to  discontinue  that  service  to 
which  the  public  is  so  justly  entitled  and  which  is  now  more 
necessary  to  the  return  of  the  vast  bulk  of  private  business 
to  the  desired  goal  of  normalcy. 

The  foregoing  considerations  force  your  committee  to  the 
conclusion  that  the  present  system  of  private  ownership 
and  operation  under  public  regulation  is  the  logical,  just, 
equitable  and  best  system  of  conducting  the  business  of 
public  utilities  that  has  been  or  can  be  devised  to  meet  the 
needs  and  requirements  of  both  the  utilities  in  question  and 
the  public  by  them  served. 
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Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


iMultigap   Arresters  Adopted  as   Home 
by  Woodpeckers 

To  the  Editors  of  the  ELECTRICAL  WORLD: 

Instances  of  multij?ap  lightning  arresters  being  partly 
destroyed  by  the  nest-building  proclivities  of  birds 
were  discovered  recently  on  the  lines  of  the  Kansas 
City  Power  &  Light  Company.  Birds'  nests  are  not  un- 
common in  boxes  of  this  sort  installed  on  poles.  In 
this  case  the  holes  in  the  boxes  were  made  by  wood- 
peckers. After  drilling  the  holes  in  four  different  boxes 
they  in  each  instance  removed  the  sheet  of  asbestos 
which  lined  the  inside  and  then  completely  filled  the 
box  with  grass  and  feathers.  Fortunately,  company 
linemen  on  an  inspection  trip  found  the  nests  before 
fire  had  an  opportunity  to  destroy  evidence,  and  the 
boxes  have  been  preserved  to  demonstrate  how  far 
birds  can  go  with  their  nest  building  in  electrical  ap- 
paratus and  still  not  be  killed. 

The  explanation  of  the  persistence  of  the  woodpeckers 


INTKKIOR  OF  O.NE  OF  THE  BOXES  COMt'LETELV   FLLED 
WITH    G14ASS   AND    FEATHERS 

in  drilling  through  such  thick  pieces  of  wood  is  that 
birds  of  this  species  "drum"  on  any  hollow  wood  to  call 
their  mates.  Lightning  arresters  have  proved  par- 
ticularly attractive  to  the  birds  as  the  accompanying 
photograph  shows.  It  will  be  noted  that  there  are  only 
three  gaps  at  the  top  of  the  box  between  the  line  and 
ground  polarity  and  that  the  birds  built  their  homes 
and  deserted  them  without  in  any  case  being  electro- 
cuted. D.  D.  Clarke, 

Electrical  Engineer. 
Kansas  City  (Mo.)  Power  &  Light  Company. 


The  Accident  at  the  Greendale  .Substation  of 
New  England  Power  Company 

To  the  Editom  of  the  Electrical  World: 

There  has  been  considerable  misunderstanding  in 
electrical  circles  regarding  the  accident  in  Worcester, 
Mass.,  on  Sept.  9  which  resulted  in  the  death  of  P.  C. 
Henry  of  the  New  England  Power  Company  and  H.  B. 
Bush  of  this  firm  and  the  injury  of  Mr.  Armstrong, 
also  of  the  New  England  Pofwer  Company.  We  believe, 
in  justice  to  all  concerned,  that  these  misconceptions 
should  be  corrected.  With  that  end  in  view  the  follow- 
ing report  has  been  prepared  giving  as  accurately  as 
possible  the  events  which  led  up  to  the  unfortunate 
occurrence  and  the  results  of  subsequent  investigation. 

The  demonstration  in  Worcester  was  given  for  the 
purpose  of  testing  the  value  of  the  Bush  phase  stick  as 
a  means  of  locating  defective  insulators  on  66,000-volt 
lines.  The  instrument  had  been  used  with  entire  suc- 
cess in  the  Middle  West  on  voltages  up  to  and  including 
33,000  volts,   but  not   on   any   of  the   higher  voltages. 

The  test  was  conducted  at  the  Greendale  substation 
of  the  New  England  Power  Company.  In  order  that 
various  officials  of  the  company  who  were  present  might 
see  the  operation  of  the  tool  at  close  range  it  was  de- 
cided that  a  preliminary  demonstration  should  be  given 
on  the  ground.  About  eight  insulators  which  had  been 
in  service  were  collected  for  test. 

The  demon.strators  had  with  them  a  Bush  hot-wire 
working  outfit,  and  with  this  equipment  it  was  possible 
to  arrange  a  test  platform.  A  safety  staging  basket 
(made  of  treated  wood)  was  inverted  and  placed  on  the 
ground  at  the  rear  of  the  substation.  Across  this  stag- 
ing was  lashed  a  treated  wood  beam  about  6  ft.  long 
with  a  metal  plate  at  each  end.  To  cne  of  the  metal 
ends  of  this  beam  was  connected  a  length  of  insulated 
No.  10  wire,  and  the  other  end  of  the  wire  was  tapped 
by  means  of  a  grounding  clamp  and  treated  wood  handle 
to  one  phase  of  the  line  just  above  the  insulator  on  the 
framework  over  the  lightning  arresters.  To  the  other 
end  of  the  beam  a  similar  length  of  wire  was  lashed, 
leaving  about  2  ft.  projecting  toward  the  center  of  the 
staging,  its  end  being  attached  to  a  treated  wood  rod 
about  4  ft.  long  provided  with  a  bayonet  point.  The 
other  end  of  this  wire  was  also  run  up  and  tapped  to 
one  of  the  other  phases.  Before  the  hot  taps  were  made 
an  insulator  with  a  piece  of  bare  copper  wire  wrapped 
beneath  the  upper  bell  was  placed  in  the  center  of  the 
staging  for  test  as  shown  in  the  figure. 

For  the  benefit  of  those  not  familiar  with  the  con- 
struction of  the  Bush  phase  stick,  the  following  brief 
description  is  given:  A  current-limiting  device  in  the 
form  of  a  condenser  is  mounted  near  the  end  of  an 
8-ft.  treated  wood  handle.  The  upper  terminal  of  this 
condenser  is  connected  to  the  bayonet  point  of  this 
handle  and  the  lower  terminal  to  a  length  of  flexible 
cable  carried  on  a  spring  reel  just  below  the  condenser. 
On  the  outer  end  of  this  cable  is  a  spring  snap  by  means 
of  which  the  cable  can  be  hooked  into  an  eyelet  on  a 
second  treated  wood  handle  known  as  the  placement 
stick.  This  eyelet  is  near  the  upper  end  of  the  place- 
ment stick  and  is  also  connected  to  a  bayonet  point. 
Thus,  when  the  two  sticks  are  attached,  the  point  of  the 
placement  stick  is  connected  to  the  point  of  the  phase 
stick  throiifjh  the  condenser  on  the  latter.  The  con- 
denser is  designed  with  sufficient  resistance  to  allow 
the  phase  and  placement  sticks  to  be  touched  to  opposite 
phases  on  the  voltage  for  which  the  tool  is  built.  This  iS 
done  in  phasing-out  work,  a  spark  gap  which  may  ba 
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opened  or  closed  being  provided  on  the  side  of  the  phase 
stick  which  gives  the  indication  of  similar  or  dissimilar 
phases.  On  insulator-testing  work  this  phase  gap  is 
closed.  The  point  of  the  phase  stick  is  touched  to  one 
phase  and  the  point  of  the  placement  stick  inserted  be- 
neath the  bell  of  the  insulator  to  be  tested  on  one  of  the 
other  phases.  A  voltage  equal  to  that  of  the  line  is  thus 
impressed  on  the  under  side  of  the  top  unit  of  the 
insulator.  In  the  event  that  there  is  a  defect  a  stream 
of  sparks  will  pass  through  the  insulating  material  to 
the  line  above.  From  the  foregoing  description  it  is 
apparent  that  the  conditions  arranged  for  the  test  were 
similar  to  those  actually  found  on  the  line  except  that 
the  insulator  under  test  was  energized  from  below. 

Mr.  Henry  held  the  phase  stick  in  contact  with  the 
left  phase.  Mr.  Bush  manipulated  the  placement  stick 
connected  to  this  phase  stick,  and  the  writer  held  the 
right  phase  in  contact  with  the  copper  wire  below  the 
upper  unit  of  the  insulator.  An  apparent  flaw  was  dis- 
covered in  the  first  insulator  tested.  On  account  of  the 
bright  sunlight,  however,  it  was  impossible  for  the 
observers  to  see  the  behavior  of  the  spark,  and  Mr. 
Armstrong  was  stationed  to  the  rear  of  Mr.  Bush  and 
Mr.  Henrj'  with  a  long  switch  pole  on  the  end  of  which 
was  a  piece  of  canvas  to  cast  a  shadow  on  the  insulator. 
After  testing  the  top  unit  of  the  first  insulator  for 
possibly  five  minutes  Mr.  Bush  announced  that  he  would 
move  the  point  of  his  placement  stick  over  to  the  edge 
of  the  insulator  bell  and  make  contact  with  the  copper 
wire  which  the  writer  was  energizing  from  the  other 
side,  thus  throwing  the  condenser  directly  across  phases. 
He  proceeded  to  do  this  and  the  condenser  on  Mr. 
Henry's  stick  exploded.  Subsequent  investigation 
showed  that  the  flash  actually  occurred  before  the  point 
of  Mr.  Bush's  stick  touched  the  wire. 

All  four  men  engaged  in  the  test  were  thrown  to  the 
ground.  Mr.  Armstrong  regained  consciousness  in 
about  ten  minutes.  ha\ing  sustained  severe  burns  about 
the  face,  arms  and  side.  Mr.  Henry  attempted  to  rise 
to  his  feet  after  the  explosion  but  dropped  back  uncon- 
scious. Mr.  Bush  spoke  a  few  words  as  he  was  being 
carried  out  of  further  danger  and  then  became  uncon- 
scious.   The  writer  was  uninjured. 

First-aid  measures  were  taken  immediately  by  the 
New  England  Power  Company's  men,  who  showed  a 
very  commendable  familiarity  with  resuscitation  meth- 
ods. Neither  Mr.  Bush  nor  Mr.  Henry  responded  to 
treatment,  and  they  were  pronounced  dead  at  the  hos- 
pital some  hours  later,  after  pulmotors  had  been  used. 

It  is  the  general  opinion  among  the  men  who  saw 
the  accident  that  the  fatalities  were  caused  by  the 
effect  of  gases  generated  by  the  several  arcs  formed. 
This  theory  would  appear  to  be  substantiated  by  the 
condition  of  the  bodies.  Mr.  Bush  had  what  appeared 
to  be  a  small  burn  on  one  of  his  toes  and  another  even 
smaller  on  his  right  thigh.  His  hands  were  slightly 
blistered  as  though  by  the  heat  of  the  arc.  His  shoes 
were  not  marked  in  any  way.  The  writer  did  not  see 
the  other  body,  but  he  understands  that  only  minor 
burns  were  found.  The  direction  of  the  disturbance 
was  apparently  away  from  the  writer  and  toward 
Messrs.  Bush,  Henry  and  Arm-strong,  as  is  evidenced  by 
the  fact  that  Mr.  Armstrong,  who  was  further  from  the 
teat  apparatus  than  any  of  us  and  in  no  way  connected 
to  it.  was  burned  as  described  above.  This  was  due 
no  doubt  to  a  verj'  slight  breeze. 

There  is  no  doubt  in  the  minds  of  any  one  concerned 
that  the  treated  wood  handles  stood  up.     If  the  charge 


had  been  so  received  the  %ictims'  hands  would  certainly 
have  been  burned  electrically,  which  was  not  the  case, 
nor  were  there  marks  of  any  kind  found  on  the  handles. 
In  concluding  this  report  we  wish  to  emphasize  the 
fact  that  the  value  and  safety  of  the  method  of  work- 
ing hot  lines  devised  by  Mr.  Bush  and  exemplified  by  the 
"safety  staging"  and  "safety  ladder"  are  in  no  way 


A-Pf,ase  stick  con+aci 
B-Placemen+  stick  contact 
C-To  wood   handle 
D- Copper  wire 


DIAGRAM  OF  aRCriTS  DURING  INSULATOR  TESTS 

affected  by  this  accident.    The  demonstration  in  Worces- 
ter was  in  reality  a  laboratory  test  of  a  tool  that  in 
no  way  involved  the  Bush  principle  of  putting  the  pro- 
tecting insulation  between  the  man  and  the  ground. 
The  Bush  Electric  Company,  M.  D.  Douglas. 

Cleveland,  Ohio. 

I  have  read  the  foregoing  report  and  find  that  the 
facts  as  given  therein  are  in  accordance  with  my  under- 
standing of  the  accident.  C.  R.  Olr-er, 

Assistant  General  Manager. 
New  England  Power  Company, 

Worcester,  Mass. 


Paramount  Importance  of  Good  Public  Relations 

To  the  Editors  of  the  Electrical  World: 

I  have  read  with  interest  Bert  H.  Peck's  article  on 
"The  Public  Utility  from  the  Customer's  Viewpoint"  in 
the  Oct.  15  issue  of  the  Electrical  World. 

The  one  thing  we  always  preach  about  to  our  own 
people  is  their  relations  with  our  customers.  Viewed 
from  a  merchandising  standpoint,  our  business  is  not 
different  from  any  other  business,  and  we  try  to  con- 
duct it  in  about  the  same  manner  that  any  good  mer- 
chant conducts  his  business.  The  mos^t  successful  de- 
partment store  is  the  one  where  the  salesmen  and  sales- 
women are  educated  in  courtesy  and  good  will  toward 
the  customers.  People  do  business  with  stores  in  a 
certain  way.  Then  why  should  a  public  utility  try  to 
teach  them  any  other  way? 

Mr.  Peck  is  right — public  relations  matters  deserve 
the  best  talent  that  can  be  afforded  in  the  industry. 
Our  success  has  been  largely  due  to  our  efforts  along 
proper  lines  of  merchandising  effort.  We  always  wel- 
come constructive  complaints  and  go  as  far  as  good 
business  methods  permit  in  earning  out  suggestions 
from  our  customers,  who  are  our  best  salesmen. 

We  have  not  gone  into  customer  ownership  because 
our  stockholders  "grab"  new  issues  as  soon  as  offered. 
Worcester  Electric  Light  Co.,  Fred  H.  Smith, 

Worcester,  Mass.  Assistant  General  Manager. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Econor.  ical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Good  and  Safe  Lighting  Necessary 
When  Working  in  Wheel  Pit 

ADEQUATE  and  safe  illumination  of  wheel  pits  dur- 
^iriR  inspection  and  repair  work  in  hydro-electric 
plants  is  a  vital  element  in  operation,  in  the  opinion 
of  Alexander  E.  Bauhan,  Pennsylvania  Water  &  Power 
Company.  Baltimore,  who  presented  a  paper  on  "Haz- 
ards in  Hydro-elec- 
tric Plants"  at  the 
recent  congress  of 
the  National  Safety 
Council  at  Boston. 
In  wheel-pit  illu- 
mination it  is  advis- 
able to  have  portable 
lighting  equipment 
made  up  and  used 
when  needed  in  ac- 
cordance  with  a 
predetermined  plan. 
General  illumination 
can  best  be  pi-ovided 
by  a  few  high-pow- 
ered units  with 
suitable  reflectors, 
particular  attention 
being  paid  to  avoid 
deep  shadows.  Pro- 
vision must  be  made 

for   an    adequate        portable  Di.sTniBimoN  nox  hung 
number   of  portable  j^  wheel  pit  where  work 

lights.  "In  our  case,"  is  being  done 

said    Mr.    Bauhan, 

"the  number  of  circuits  needed  is  large  and  a  pipe 
connection  through  the  wall  of  the  pit,  normally  capped 
at  both  ends,  is  used  for  leading  in  a  pair  of  main  supply 
wires.  A  portable  distribution  box  made  up  for  the 
purpo.se,  equipped  with  fuses  and  receptacles  to  which 
the  various  circuits  can  be  plugged,  is  hung  on  supports 
permanently  mounted  on  the  wall  of  the  pit.  Whenever 
any  extended  work  is  to  be  done  in  the  wheel  pit  electri- 
cians install  this  distribution  box  and  all  the  necessaiT 
lighting  equipment  liefore  the  work  is  started. 

"The  duty  on  the  drop  cords  is  particularly  severe 
as  they  are  pulled  over  castings,  stepped  on  and  fre- 
quently lie  in  the  water.  A  rugged  type  of  heavily 
braided  waterproof  or  vulcanized  rubber  cord  is  needed. 
The  portable  lamps  themselves  are  subject  to  the  same 
abuse  and  should  be  of  a  type  which  has  no  metallic 
parts  which  might  be  made  alive  by  defective  insulation. 
A  defective  drop  cord  may  short-circuit  in  a  man's  hand 
and  burn  him.  Furthermore,  a  wet,  leaky  cord  in  the 
hands  of  a  man  wet  all  over  and  climbing  around  on  wet 
castings  is  a  hazard  of  the  worst  order.  Under  these 
circumstances  a  shock  even  at  110  volts,  and  particularly 
at  220  volts,  may  be  fatal.     In  any  event  a  shock  may 


cause  a  man  to  lose  his  hold  or  balance  and  result 
in  a  bad  fall  into  the  pit.  On  account  of  thiS  hazard 
this  company  has  abandoned  the  use  of  220  volts  in 
wheel-pit  work  and  changed  to  a  32-volt  system.  A 
220/32-volt  transformer  has  been  permanently  installed 
at  a  central  point  in  the  station  and  a  32-volt  circuit 
has  been  run  the  length  of  the  station  with  connectors 
at  each  unit  to  which  the  leads  going  into  the  wheel 
pit  can  be  attached.  At  each  unit  there  is  also  installed 
a  32-volt  receptacle  in  which  a  single  drop  light  can 
be  plugged  to  take  care  of  the  frequent  case  of  a 
man  going  into  the  pit  for  a  brief  inspection  with  only 
one  lamp.  To  prevent  the  danger  of  32-volt  lamps  and 
drop  cords  being  used  in  the  ordinar\-  220-volt  re- 
ceptacles in  other  parts  of  the  station,  all  of  the  32-volt 
equipment  has  been  made  up  with  bayonet-tj'pe  recep- 
tacles instead  of  the  usual  Edison  base  receptacles. 
This  eliminates  the  danger  of  a  32-volt  lamp  exploding 
in  a  man's  face  when  toeing  plugged  into  a  220-volt 
circuit.  A  lighted  oil  lantern  should  be  hung  in  the 
pit  to  guard  against  the  danger  of  all  the  lamps  being 
extinguished,  as  by  electrical  trouble  in  the  station, 
l)lowing  of  fuses  or  accidental  pulling  of  switches.  In 
fact,  this  practice  is  desirable  throughout  the  station 
at  night."  Field  Editor  Electrical  World. 

Boston,  Mass. 


Appliances  Form  Large  Part  of  Connected 
Load  in  Resident  Section 

IN  LAYING  out  or  changing  a  distribution  system  at 
the  present  time  the  amount  of  connected  load  which 
consists  of  appliances  must  not  be  overlooked.  In  mak- 
ing a  survey  of  the  secondary  distribution  system  in 
the  residential  section  of  Canton  a  condition  due  to  the 
use  of  .small  motors  and  appliances  was  found  which 
should  have  attention  in  designing  distribution  systems 
serving  the  better  residence  sections.  In  fact,  the  con- 
nected appliance  load  on  one  tj'pical  transformer  was 
found  to  be  about  42  per  cent  of  the  total  connected 
load.  In  making  this  survey  a  transformer  was  selected 
which  would  be  representative  of  the  load  carried  by 
the  several  distribution  transformers  in  these  high-class 
residential  sections. 

On  this  transformer  were  twenty-three  customers, 
seventeen  two-wire  and  six  three-wire,  with  a  connected 
lighting  load  of  about  30  kw.,  ranging  from  800  watts 
to  2,000  watts  for  each  customer.  The  appliance  load 
was  as  follows:  One  1-hp.  motor,  five  washing  ma- 
chines (motor  of  each  approximately  i  hp.l,  twelve 
sweepers  (motoi  of  each  approximately  1  20  hp.">,  five 
ironers  (motor  of  each  approximately  i  hp.).  one  desk 
fan,  two  heaters  (.550  watts  each),  sixteen  flatirons 
(500  watts  each),  four  grills  (maximum  1,000  watts, 
medium  500  watts  each)  and  seven  percolators  (420 
watts  each). 

No  doubt,   in   the  near  future  the  company  will   be 
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required  to  furnish  range  services  in  this  section  of 
the  citj',  at  which  time  the  appliance  load  will  greatly 
exceed  the  lighting  load.  0.  C.  Keenan. 

Ohio  Power  Company,  Distribution  Department. 

Canton,  Ohio. 

Insulators  Meggered  on  110-Kv.  Line 
in  Fifteen  Minutes  per  String 

IX  THE  first  job  of  changing  insulators  on  a  live 
110,000-volt  line  of  the  Alabama  Power  Company  303 
strings,  seven  units  per  string,  were  tested  and  defec- 
tive units  were  replaced  in  about  fifteen  minutes  per 
jtring  average  time.  Before  this  time  this  company  had 
never  done  any  live-line  maintenance,  so  in  order  to 
obtain  first-hand  information  two  representatives  were 
sent  to  study  the  methods  of  the  Georgia  Railway  & 
Power  Company.  They  stayed  about  a  week,  learning 
the  uses  of  different  tools,  necessary  precautions  to  be 
taken  and  other  tricks  of  the  trade.  On  their  return  a 
dummy  line  was  built  and  a  crew  was  instructed  on  this 
line,  so  that  no  mistake  would  be  made  when  they 
tackled  a  hot  line. 

The  first  job  was  to  megger  insulators  on  the  first 
^2  "H"-frame  structures  of  the  Gadsden-Huntsville 
110,000-volt  line.  Hot-wire  tools  were  used  to  detach 
the  line  wire  with  suspension  clamp  from  each  insulator 
string,  and  then  all  defective  units  were  replaced  and 
the  line  wire  reconnected  to  string.  Three  hundred 
and  three  strings,  or  2,175  10-in.  insulators,  were 
tested  during  seventy-four  hours  of  actual  work,  or 
about  fifteen  minutes  per  string.  About  22  per  cent  of 
the  strings  had  defective  units.  Actual  work  includes 
time  taken  in  moving  from  structure  to  structure,  but 
does  not  include  time  taken  to  travel  to  and  from  work. 
Work  wa5  not  performed  on  wet  days. 

The  success  of  live-line  work  depends  on  keeping  the 
tools  thoroughly  dry,  although  moisture  does  not  per- 
manently affect  their  usefulness  as  their  insulating 
properties  can  easily  be  restored  by  putting  them  in  a 
drying  box  or  room.  Moisture  on  the  tool  handles 
causes  a  brush  discharge,  which  can  be  recognized  by 
a  "fuzzy"  feeling  to  the  bare  hands.  The  brush  dis- 
charge is  very  useful  as  it  warns  the  lineman  when  he 
grasps  the  handle  too  close  to  the  live  end.  He  should 
always  grasp  the  handle  far  enough  away  from  the  live 
end,  so  that  there  will  be  no  fuzz.  A  moist  stick  held 
near  the  line  will  cause  a  fuzzy  feeling,  thus  warning 
the  lineman  that  the  stick  should  bo  dried  before  using. 

A  special  box  was  made  for  transporting  and  drying 
the  tools.  The  box  is  13  ft.  long,  18  in.  wide  and  18  in. 
deep  with  a  compartmert  for  a  heater  in  one  end.  The 
tools  are  mounted  on  racks  on  the  sides  of  the  box  and 
the  blocks  and  tackle  are  hung  from  one  end.  When 
the  box  is  used  for  dr>'ing  purposes  it  is  placed  upright 
and  the  heater  is  turned  on.  The  heater  is  made  from 
■elements  of  a  headlight  heater  connected  for  three  dif- 
ferent degrees  of  heat.  Each  night  the  tools  are  placed 
in  the  box  and  the  next  morning  they  are  in  the  best  of 
condition.  When  the  tools  are  taken  from  the  box  they 
are  wrapped  in  oilcloth  and  carried  to  the  job.  Tools 
cared  for  in  this  manner  will  have  very  little  fuzz,  if 
any  at  all. 

Among  the  tools  employed  is  the  "fuzz  stick,"  a  large 
wood-strain  insulator  which  is  used  between  the  tackle 
and  "come-along"  when  changing  strain  insulators.  It 
is  also  used  between  tackle  and  conductor  to  pick  up  the 
conductor    when    changing   suspension    insulators.      A 


special  "fuzz  stick"  with  four  feet  of  insulation  was 
employed.  The  "forked  stick"  resembles  a  pitch  fork 
and  it  is  used  for  handling  suspension  insulators.  It 
is  very  useful  for  raising  and  lowering  the  string  while 
uncoupling  and  recoupling  suspension  clamp. 

The  hawk-bill  cotter-key  puller  is  used  for  pulling 
cotter  keys.  A  special  cotter-key  puller  is  made  for 
working  Ohio  Brass  hardware. 

The  ccupling-pin  stick,  which  is  shaped  something 
like  a  fishhook,  is  used  for  replacing  coupling  pins  in 
clevis-and-eye  type  insulators.  The  coupling  pin  must 
be  drilled  in  the  head  to  receive  the  point  of  the  coup- 
ling-pin stick  on  which  it  is  wedged.  The  clevis  and 
eye  are  lined  up  and  the  coupling  pin  is  then  pulled. 
Alabama  Power  Company.  L.  T.  Smith. 

Birmingham,  Ala. 


High-ToMer  Truck  for  Street-Lighting 
Maintenance 

ATO\\'ER  truck  with  an  unusual  range  of  height  has 
recently  been  placed  in  service  on  the  municipal 
street-lighting  system  in  Milwaukee.  The  lamps  for  the 
maintenance  of  which  the  truck  is  principally  used  are 
mounted  30  ft.  above  the  street  surface.  As  the  truck 
is  used  largely  on  the  downtown  streets  where  trolley 
wires  and  other  obstructions  must  be  avoided,  it  has 
been  necessary  to  provide  a  double  lift  by  means  of 
which  the  height  of  the  platform  can  be  varied  from  a 

minimum  of  13  ft. 
to  a  maximum  of 
26  ft.  The  mecha- 
nism for  raising 
and  lowering  the 
tower  is  installed 
behind  the  driver's 
seat  and  consists  of 
two  winches  oper- 
ated by  a  battery- 
driven  electric  mo- 
tor. The  mecha- 
nism is  controlled 
by  a  two-position, 
three-  push  -  button 
control  system.  One 
set  of  buttons  is 
back  of  the  cab 
within  reach  of  the 
driver  and  the  other 
is  on  the  working 
platform,  permit- 
ting complete  con- 
trol of  the  working 
tower  by  the  man 
on  the  working 
platform  or  by  the 
three  buttons,  one 
The  working  plat- 


LAMPS  30  FT.  ABOVE  GROUND 

ARE  REACHEH)  FROM  THIS 

MAINTENANCE  TRUCK 


driver.      Each    set    consists    of 

each  for  "up,"  "stop"  and  "down." 

form  can  be  stopped  in  any  desired  position  within  the 

working  range. 

Thirty-six  lOO-amp.-hr.  cells  mounted  along  the  sides 
in  the  truck  body  supply  the  current  for  operating  the 
tower  control  mechanism.  The  covers  of  the  battery 
boxes  serve  as  seats  for  the  crew  when  more  than  two 
men  are  carried,  and  the  space  between  the  boxes  is 
available  for  carrying  material.  The  battery  will  lift 
the  tower  about  forty  times  on  one  charge. 

The  working  platform   is  3  ft.  x  6  ft.  in  size  with 
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collapsible  railings  for  two  sides  and  one  end.  It  can  be 
revolved  about  an  axis  18  in.  from  one  end  and  locked 
in  any  desired  position.  A  capstan  winch,  connected  to 
the  truck  engine  through  a  special  clutch,  is  provided 
for  cable  pulling  or  other  uses.  The  chassis  is  a  stand- 
ard 1,500-lb.  truck  chassis  weighing  6,500  lb.  with  a 
four-cylinder  motor. 
Chicago,  111.  Field  Editor  Electrical  World. 


Mbtbr  Record  Saves  Time  in  Inventory 
and  Assignments 

TO  FACILITATE  keeping  a  record  of  the  number 
of  each  size  and  type  of  motor  in  the  different  build- 
ings and  in  the  storehouse  the  accompanying  chart  is 
employed  by  the  engineering  depai-tment  of  the  Fisk 
Rubber  Company,  Chicopee  Falls,  Mass.  The  listing 
of  sizes  and  buildings  in  the  way  shown  enables  the 
number  of  motors  of  a  given  rating  in  any  particular 
building,  group  of  buildings  or  the  entire  plant  to  be 
determined  almost  at  a  glance.  Under  each  motor  size 
the  number  of  such  ratings  used  in  each  building  is 
given,  with  totals  footed  at  the  bottom  of  the  columns. 
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POWER     DISTRIBUTION     DETAILS  ( MOTORS) 
THE    FISK    ROBBER    COMPANY 
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UISTItlBUTlON  OK  hiVl   MOTORS  IN   21  BUILDINGS  SHOWN  ON    SJ-IN.   X   11-IN.   SHEET 


In  case  of  relocation  of  motors  following  studies  of 
their  loading  it  is  convenient  to  know  in  which  build- 
ings particular  sizes  are  installed,  and  in  making  up 
inventories  of  plant  equipment  a  tabulation  of  this  kind 
is  convenient  in  checking  motor  units.  The  chart  is 
maintained  in  tracing  form  so  that  blueprints  can  be 
supplied  to  officials  concerned  at  any  time  and  is  about 
Si  in.  X  11  in.  in  size,  with  loose-leaf  perforations.  In 
this  factory  425  alternating-current  and  137  direct- 
current  motors  are  in  service.  A.  E.  Trudo, 
Fisk  Rubber  Company,  Mechanical  Superintendent. 
Chicopee  Falls,  Mass. 


Loop  Test  Determines  Held  Polarity 
of  D.C.  Machines 

AFTER  placing  new  field  coils  on  a  direct-current 
.  machine  there  is  sometimes  doubt  as  to  whether 
the  leads  are  connected  to  give  the  correct  polarity. 
Even  if  suitable  current  is  available  for  exciting  the 
fields,  it  is  not  always  possible  to  get  satisfactory  re- 
sults with  a  compass,  the  polarity  of  which  may  be 
reversed  by  the  strong  field.  In  the  case  of  compound- 
wound  machines,  it  is  especially  inconvenient  to  supply 
the  heavy  current  required  in  the  series  windings  for 
excitation  independent  of  the  shunt  coils. 

The  writer  has  used  what  he  calls  the  inductive  loop 
test,  with  e.xcellent  results.  For  a  compound-wound 
machine,  the  coils  should  be  connected  in  the  manner 
thought  to  be  correct,  and  then  tested  as  follows:  Loop 
one  turn  of  wire  around  each  po'.e  to  be  tested,  as  shown 
at  L  in  the  accompanying  sketch.  Connect  batter>'  B, 
consisting  of  several  dry  cells,  to  the  shunt-field  ter- 
minals, leaving  the  circuit  open  at  one  point  C.  If  the 
armature  circuit  is  connected  in  parallel  with  the  shunt, 
open  one  leg,  as  at  D,  so  that  the  battery  will  not  be 
short-circuited  through  the 
armature.  Connect  a  milli- 
voltmeter  (or  a  shunt  am- 
meter without  the  shunt) 
to  the  terminals  of  one  of 
the  test  loops,  as  at  V,.  Close 
the  battery  circuit  at  C  and 
then  suddenly  open  it,  at 
the  same  time  noting  the 
direction  of  meter  deflec- 
tion, caused  bv  the  induced 
emf.  in  the  test  loop,  due  to 
the  dying  flux  in  the  pole. 
Transfer  the  meter  to  the 
next  loop,  keeping  the  leads 
in  the  same  relative  posi- 
tion. Again  make  and  break 
the  circuit  at  C  and  note 
the  direction  of  deflection 
at  the  time  of  break.  If 
the  deflection  at  the  preced- 
ing pole  was  positive  this 
one  should  be  negative.  In 
the  same  way  proceed 
around  the  machine.  If  the 
meter  deflection  is  positive, 
negative,  positive,  negative, 
etc.,  changing  for  each  suc- 
ceeding jKile.  the  shunt  field 
coils  are  properly  connected 
together.  If  the  meter  de- 
flection is  so  great  that  there 
is  danger  of  bending  the 
needle  with  negative  deflection,  the  number  of  dry  cells 
may  be  reduced.  If  the  deflection  is  too  small  to  be 
observed  with  certainty,  several  turns  should  be  used 
in  each  test  loop. 

To  test  the  series  coils  for  alternate  polarity  proceed 
as  outlined,  with  the  meter  connected  to  the  series  coil 
on  each  pole  instead  of  the  test  loop.  If  the  deflection 
is  in  the  same  direction  for  all  the  poles,  the  series 
coils  are  properly  connected.  It  is  necessary,  of  course, 
to  be  sure  that  the  shunt  coils  are  properly  connected 
before  testing  the  series  coils. 

After  these  tests  have  been  completed  and  connec- 
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tions  reversed  where  necessary,  it  remains  to  test  the 
relation  between  the  two  groups  of  field  coils,  to  deter- 
mine whether  the  series  turns  will  bui!d  up  the  field  or 
cut  it  down.  Assume  either  of  the  machine  terminals 
as  positive  and  trace  out  the  direction  of  current  in  the 


CHECKING  POLARin'  OF  FIELD  COILS  OF  COMPOUND-WOUND 
MACHINE 

shunt  and  the  series  leads  of  any  one  pole,  conveniently 
the  uppermost  pole  of  the  machine,  keeping  in  mind 
whether  the  machine  is  to  operate  as  a  motor  or  a  gene- 
rator. Referring  to  the  sketch,  suppose  that  the  cur- 
rent would  flow  from  left  to  right  in  the  shunt  coil,  and 
from  right  to  left  in  the  series  coil,  if  the  machine  were 
in  operation,  which  would  be  the  case  for  a  cumulatively 
compounded  motor.  For  a  generator  the  directions 
would  be  the  same.  This  refers  to  the  direction  from 
lead  to  lead,  and  not  to  the  direction  around  the  pole. 
Connect  the  battery  to  the  shunt-field  terminals  as 
shown,  with  the  battery  polarity  such  that  its  current 
through  the  pole  under  consideration  will  be  from  left 
to  right,  as  traced  out  for  the  operating  current.  Now 
connect  the  milli-voltmeter  to  the  series  coil,  so  that  the 
positive  meter  terminal  \vill  be  connected  to  the  lead 
that  would  provide  a  current  exit  from  the  coil  if  the 
machine  were  in  operation.  In  the  case  shown  in  the 
sketch,  this  will  be  the  lead  at  the  left  of  the  pole,  the 
connections  being  shown  at  V',.  Upon  breaking  the  bat- 
tery current  at  C  the  meter  deflection  .should  be  positive. 
If  so,  the  groups  of  field  coils  are  connected  in  the 
proper  relation  to  build  up  the  field  together.  If  not, 
the  whole  group  should  be  reversed. 

If  any  confusion  arises,  it  is  well  to  keep  in  mind 
that  a  dying  flux  tends  to  maintain  the  current  that 
produced  it.  Thus  when  the  flux  produced  by  battery 
current  in  the  shunt  coils  begins  to  disappear,  the 
direction  of  emf.  induced  in  the  test  loop  or  in   the 


series  coil  is  such  as  to  send  current  around  the  pole 
in  the  same  direction  as  the  battery  current. 
Empire  Tire  &  Rubber  Corporation,       M.  J.  Rich, 
Trenton,  N.  J.  E.xperimental  Engineer. 

SMitch  Prevents  Electrolytic  Load 
Reversing  Generator  Voltage 

TO  PREVENT  an  electrolytic  load  from  reversing 
current  through  an  interpole  generator  when  run- 
ning at  light  load,  a  switch  short-circuiting  the  interpole 
was  installed  recently  in  a  Canadian  plant.  The  machine 
was  a  ten-pole  shunt-wound  interpole  direct-current 
generator  rated  at  75  volts  to  125  volts,  4,000  amp.  It 
was  connected  to  an  electrolytic  load  consisting  of  a 
number  of  cells  in  series.  On  a  certain  occasion  a 
number  of  tanks  were  cut  out,  and  it  should  have 
required  only  about  20  volts  to  circulate  the  4,000  amp. 
The  machine  was  adjusted  to  20  volts  at  no  load  and 
thrown  across  the  tanks.  Immediately  the  current  and 
voltage  built  up  to  high  values,  the  circuit  breaker 
kicking  out,  although  it  was  set  at  6,000  amp.  Many 
theories  were  advanced  for  this,  but  the  final  conclusion 
was  that  the  machine  was  acting  as  a  series  generator, 
the  commutating-pole  flux  serving  as  useful  flux  for 
generating  voltage  on  this  light  load.  With  a  load 
having  a  much  lower  resistance  than  normal  the  shunt 
fields  were  weak  and  ver\'  unstable,  due  to  aiTnature  re- 
action, causing  the  machine  to  build  up  as  a  series 
generator,  under  which  condition  the  armature  current 
cannot  be  controlled. 

As  is  shown  in  the  figure,  the  remedy  was  to  short- 
circuit  the  commutating  poles,  allowing  the  machine  to 
operate  as  a  plain  shunt-wound  generator.  This  was 
found  quite  satisfactory  at  the  light  loads.  The  short- 
circuiting  switch  should  be  mounted  as  close  to  the 
generator  as  pos- 


sible, in  the  same 
manner  as  an 
equalizer  switch, 
owing  to  the  fact 
that  this  ma- 
chine is  supply- 
ing an  electroly- 
tic load  for  the 
refining  of  zinc. 
The  anodes  be- 
ing lead,  the  ca- 
thodes zinc  and 
the  electrolyte 
zinc  sulphate, 
the  result  is  a 
primarj'  battery 
with  potential  of 
about  2  volts  per 
cell,  which  is 
about  60  volts, 
there  being  thir- 
ty cells  in  series. 


To  tlecfrolyHc  hinks 


Reverse  current  relay. 

Main  circuit  breaker... 
over-load  reverse 
currvnt  trip 

Trip  coil- 


Switcli  for  short- circutinq 
interpoles 


Shunt  field-. 


Field  discharge 
resistance 


500  kv^.  130-volt  (max) 
D.  C.generator 

SWITCH   TO   SHORT-CIRCUIT  INTERPOLES 
WHEN   ELECTROLYTIC  LOAD  RE- 
QUIRES LOW  VOLTAGE 


This  voltage  is  made  use  of  as  an  auxiliar\-  lighting 
source  in  emergencies.  When  the  alternating  current 
goes  off  the  motor  driving  the  generator,  the  reverse- 
current  relay  on  the  direct-current  bus  operates  because 
of  the  voltage  mentioned,  opening  the  circuit  breaker 
and  preventing  the  generator  fields  from  being  reversed. 
When  the  breaker  opens,  a  small  switch  mechanically 
connected  to  it  connects  in  the  two  .37.5-volt  lamps. 
Bonnington  Falls,  B.  C.  R.  H.  N.  LOCKYER. 
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Perspective  Wiring  Diajjram  Helps 
Designer  an<l  Installer 

A  WIRING  diagram  drawn  in  perspective  like  the  one 
shown  in  the  accompanying  .sketch  has  been  found 
in  many  instances  quite  valuable  for  the  designing  en- 
gineer, the  construction  crew  and  finally  for  the  operat- 
ing force  after  the  building  is  completed  inasmuch  as  it 
meets  the  needs  of  these  various  departments  for  ready 


'-Junction  box  in 

ceiling 
=Run  of  wins  in  conduit 

PERSPECTIVE  DIAGRAM   OF  WIRING  GIVES  A   CLEARER  VIHTW 

OF  RESPECTIVE  LOCATIONS 
This   shows  m<ains  and    sub-ni.ains   ruti    in    conduit   concealed    in 
floors  and  posts. 

and  accurate  reference.  This  type  of  diagram  furnishes 
a  comprehensive  view  of  the  entire  layout  and  shows  the 
distribution  or  grouping  of  equipment  and  the  mains 
feeding  it.  The  diagram  also  provides  the  operating 
crew  with  a  quick  reference  for  use  when  making 
changes  or  when  it  is  necessary  to  make  emergency  con- 
nections. Moreover,  when  holes  have  to  be  drilled  in 
the  floor  or  walls  for  other  purposes  the  perspective  dia- 
gram will  show  where  they  must  be  located  to  avoid 
striking  the  conduit. 

The  diagram  shows  the  basis  of  the  perspective  method 
of  drawing.  The  angle  at  which  the  oblique  lines  are 
to  be  drawn  as  well  as  the  scale  will  depend  quite 
largely  upon  the  subject  to  be  covered.  They  should  be 
determined  by  preliminary  sketches.  As  it  may  be 
desired  to  make  the  diagram  of  a  large  plant  upon  a 
sheet  that  may  be  handled  without  difficulty,  a  metric 
scale  can  be  used  to  advantage.  By  use  of  such  a  scale 
and  starting  all  measurements  from  one  point,  the 
"creeping  errors"  due  to  measuring  from  point  to  point 
may  be  avoided. 

For  example,  assume  a  building  with  rows  of  posts 
the  length  of  the  structure,  and  that  the  preliminary 
sketches  have  indicated  the  advisability  of  making  the 
drawing  to  a  scale  of  10  mm.  to  the  post  space;  then, 
measuring  along  the  post  line  with  the  metric  scale, 
the  posts  can  be  spotted  at  the  10,  20,  30,  40,  etc., 
marks  on  the  scale,  thus  avoiding  errors  that  might 
occur  if  measurements  were  made  from  point  to  point. 
If  in  place  of  10  mm.  to  the  post  space  12  mm.  to  the 
post  space  had  been  selected,  12,  24,  36,  etc.,  can  be 
easily  read  on  the  metric  scale. 

It  will  be  found  at  times  that  it  is  advisable  to  make 
the  measurements  along  the  oblique  lines  on  a  basis 


differing  from  that  used  for  the  horizontal  lines;  for 
example,  8  mm.  along  the  oblique  lines  may  represent  the 
same  actual  distance  as  10  mm.  along  the  horizontal 
lines.  This  difference,  often  a  great  help  in  the  making 
of  the  diagram,  is  not  a  hindrance  to  its  use,  as  the 
diagram  indicates  relative  rather  than  actual  locations. 
The  diagram  reproduced  in  the  preceding  column  is 
drawn  with  a  30-deg.  triangle  which  is  very  suitable 
in  this  case.  For  another  case  it  is  possible  that  a 
clearer  drawing  might  be  obtained  by  using  some  other 
angle. 

In  making  a  diagram  of  this  kind  it  should  be  kept 
in  mind  that  the  drawing  is  to  be  a  picture  and  as  such 
should  be  clear,  concise  and  not  crowded.  Although  the 
diagram  is  not  a  "drawing  to  scale"  as  that  term  is 
ordinarily  used,  yet  accurate  planning  and  measuring 
will  assist  greatly  in  laying  it  out.  This  refers  es- 
pecially to  the  floor  plan  that  is  drawn  first. 

C.  W.  Kinney, 

Worcester,  Mass.  Electrical  Engineer. 


Support  Protects  Lanip  Against 
Destruction  by  Vibration 

A  METHOD  of  lamp  suspension  which  enables  metal- 
lic-filament lamps  to  be  used  where  previously  their 
use  has  been  found  inexpedient  on  account  of  vibration 
is  shown  in  the  accompanying  drawing.  The  device  has 
been  tested  under  the  most  severe  conditions  on  board 
ship  and  under  gunfire,  also  by  vibration  set  up  by  a 
pneumatic  hammer,  and  in  no  instance  has  a  metallic- 
filament  lamp  been  broken,  although  carbon  lamps  in  the 
vicinity  which  were  fitted  in  ordinary  sockets  have  been 
destroyed. 

In  this  support  the  lamp  is  hung  by  a  number  of  phos- 


Lamp  receptacle 


BRONZE  GAUZE  STRIPS   SUPPORTING   LAMP   PROTECT  IT 
AGAINST  VIBRATION 

phor-bronze  gauze  strips  cut  on  the  bias  and  attached 
to  an  inner  and  outer  ring.  This  cutting  on  the  bias 
effectively  damps  out  any  vibration.  The  support  does 
not  allow  side  sway,  is  unaffected  by  heat  or  atmospheric 
conditions  and  will  readily  dissipate  heat  set  up  when 
gas-filled  lamps  are  used.  C.  M.  Whitfield. 

New  York.  N.  Y. 


Managemeiit  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


Utilities  Just  Groups  of  Thrifty  Neighbors 

A  Well-Tumed  Thought  from  a  Recent 
Address  by  S.  B  Irelan,  President  of 
the   Southeastern    Section,    N.  E.  L.  A. 

THE  public  does  not  appreciate  that  the  capital 
employed  and  necessary  in  the  utilization  of  our 
water-power  resources  and  in  the  building  of  our  steam- 
electric  generating  and 
transmission  systems  is 
in  actual  fact  simply 
the  combined  small  sav- 
ings of  a  number  of  its 
thrifty  neighbors.  It 
has  been  gathered  and 
collected  by  an  organ- 
ized group  of  individ- 
uals who  serve  them 
with  vision  and  fore- 
sight and  put  the 
money  to  work  for  their 
benefit  and  use.  There- 
fore the  co-operation 
that  to  the  man  on  the 
street  sometimes  seems 
to  represent  so  much  in 
power,  booty  and  cor- 
ruption is  after  all,  just  this — an  organization  of  thrifty 
neighbors.  This  thought  must  be  carried  to  the  public  so 
that  they  will  stop  and  think  and  realize  that  our  cor- 
porations'' charters  simply  set  out  our  objective  and 
define  how  each  thrifty  neighbor  is  to  share  in  the 
undertaking. 

People  already  realize  and  appreciate  the  necessity  of 
our  giving  continuous  electrical  service  and  its  impor- 
tance to  the  development  of  the  communities  and  dis- 
tricts. They  are  ready  and  willing  to  support  honest 
efforts  of  organized  groups  of  thrifty  investors  to  sup- 
ply their  community  with  this  commodity,  but  must  be 
truly  informed  of  the  various  problems  of  our  business 
and  must  realize  that  they  also  have  a  responsibility  of 
securing  an  adequate  supply  of  electrical  energy  for 
.the  community. 

Today  we  have  million.s  of  dollars  invested  in  our 
plants  and  facilities,  and  we  shall  require  millions  more 
each  succeeding  year.  This  new  capital  must  come  from 
our  consuming  public  in  all  of  f)ur  communities  served 
and  must  represent  the  small  savings  of  our  thrifty 
neighV>ors.  And  we  must  organize  as  never  before  to 
present  the  investment  advantages  of  our  business  to 
our  customers. 

In  our  own  organization  we  must  perfect  our  plans 
for  an  honest  and  prudent  application  of  the  funds 
gathered,  then  if  we  take  our  consuming  public  into  our 
entire  confidence  and  inform  its  members  of  the  high 
principles  and  the  high  objectives  of  our  business,  we 


shall  mold  a  favorable  sentiment  that  will  insure  a  sound 
and  healthy  business  and  will  give  the  electrical  central- 
station  company  a  stability  and  earning  power  that  will 
insure  its  securities  a  high  position  among  invest- 
ments. 


The  Local  Pride  Appeal  in  Small-City 
Stock  Campaigns 

rNTEREST  and  local  pride  in  the  development  of  home 
L  industry  has  been  turned  to  advantage  in  the  sale  of 
stock  to  customers  by  the  Cape  &  Vineyard  Electric 
Company,  which  supplies  electric  service  in  the  Cape 
Cod  and  Martha's  Vineyard  sections  of  Massachusetts. 
The  company  has  been  encouraging  customer  ownership 
through  small  advertisements  in  the  local  press  calling 
attention  to  the  opportunity  for  safe  and  profitable  in- 
vestment right  at  home.  One  of  the  advertisements, 
which  have  attracted  much  interest  in  the  Vineyard 
sound  section  because  of  their  local  appeal,  is  reproduced 
here. 


STOP 

ini 

'esting  your  money  away  from  the  Island.                     | 

WHY 

let 

people  vou  know  nothing  about 

have  vour  money 

to 

develop  some  other  state? 

INVEST 

in 

your  electric  light  company  and  get  the  benefit  of     | 

Isl 

and  improvement  as  well  as  a  6 

per  cent  dividend 

every  quarter. 

Help    Us   Develop    the 

Island. 

Cape  &  Vineyard  Electric 

Company 

Henry  C.  Taylor,  general  manager  of  the  company 
with  headquarters  at  Falmouth,  Mass.,  says  that  these 
advertisements  have  proved  particularly  successful  in 
stimulating  a  sense  of  obligation  to  support  the  com- 
pany's stock  sale  because  it  represents  strictly  a  home 
industry. 

"Why  should  strangers  invest  their  money  in  our 
utilities  if  we  have  not  sufficient  confidence  in  the  future 
of  our  communities  to  back  them  ourselves?"  It  is  a 
pointed  appeal  that  makes  a  strong  impression. 


District  f  jistomer  Expense  as  an  Index  to 
Hraiich  Oflice  Efficiency 

COST  per  month  to  serve  each  customer  exclusive  of 
the  co.st  of  generating  and  transmitting  electrical 
energy  furnishes  the  Texas  Power  &  Light  Company 
with  a  good  index  to  the  efficiency  of  its  district  offices. 
The  accompanying  tabulation  of  district  customer  ex- 
pense includes  the  cost  of  distribution,  municipal  street 
lighting,  local  commercial  and  local  general  expense 
only,  per  customer  for  each  district.     Cost  of  produc- 
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tion,  taxes,  insurance,  .salaries  and  expenses  not  con- 
trolled by  the  manajj-ci-  are  not  included. 


DISTRICT   CUSTOMEU    EXPENSE   OF    PR.ANCH 

OFFICES 

No. 

2 
3 
4 
5 
6 
7 
R 

District 

Gaincsrillc 

Tyler 

Sherman 

Bonham  . .    - 

Cleburne 

Denison 

Ennis , 

No.                 Cost  per 
Customers            Ctostomer 
1.743                  $0  62 
2,000                     0.72 
2.997                     0.75 
1.889                      0.79 
3,111                      0.80 
3.718                    0.89 
2.190                     0.89 
2,610                    0  90 

9 

in 

Brownwood 

3,098 

2.893 

0.94 

n 

12 
13 
14 
15 
16 
17 

Commerce  

Waco 

Terrell 

Temple 

Palestine 

Taylor 

HilUboro   .. 

1,387 

7.345 

1.464 

4.194 

1.699 

2.467 

2,512 

0.99 
1.01 
1.04 
1.05 
1.07 
1.07 
l.ll 

18 
19 

McKinney ... 

3,607 

.      .                     17 

1.26 
6.76 

Total 

50.941 
1.599 
1   140 

$0.95 

$1    12 

7 

1   24 

3 
4 

WichitaFalls 

7.717 

674 

1.70 
1.72 

Total 

111  30 

$1   57 

Grand  Total 

62,071 

$1.06 

In  comparing  the  standing  of  the  different  branches, 
due  allowance,  of  course,  is  made  for  the  local  condi- 
tions in  each  district.  But  the  net  result  is  a  practical 
comparison  of  the  cost  of  doing  business  in  so  far  as 
serving  the  customer  is  concerned,  and  should  carry  an 
impulse  of  intercompetition  through  the  organization. 

Results  of  Joint  Selling  Compared  with 
Independent  E£fort 

MUTUAL  profit  from  co-operative  selling  effort  is 
shown  in  the  results  of  a  recent  flatiron  campaign 
conducted  jointly  in  Newark,  N.  J.,  by  the  Public  Service 
Electric  Company  and  the  local  electrical  dealers.  It 
gives  a  good  comparison  between  a  combined  campaign 
and  one  in  which  the  central-station  company  and  the 
dealers  worked  independently  and  in  some  respects  at 
cross  purposes. 

In  June.  1919,  the  Public  Service  company  sold  a 
special  iron  of  its  own  at  $5.7.5.  It  was  a  standard  iron 
of  a  well-known  make  but  different  in  design,  with  a 
special  finish,  extra  stand  and  attached  cord.  Dealers 
who  sold  the  standard  iron  of  regular  design  met  the 
price  of  $5.75  but  advertised  it  as  "genuine."  As  a 
result  there  was  considerable  confusion  in  the  minds  of 
purchasers  as  to  why  there  should  be  so  much  talk 
about  the  fine  points  of  difference  in  the  same  make  of 
flatiron.  In  that  campaign  the  Public  Sei-vice  Electric 
Company  sold  about  5,000  irons,  while  the  electrical 
jobber  who  is  the  local  distributer  for  the  standard 
iron  sold  a  few  more  than  200  to  the  dealers. 

This  year  the  Public  Service  company  scheduled  its 
flatiron  sale  for  September  and  arrangements  were  made 
so  that  the  jobber  could  purchase  irons  for  resale  by 
dealers  and  department  stores  at  the  same  price,  thus 
making  it  a  united  effort  by  the  entire  electrical  trade. 
The  central-station  company  also  purchased  through 
the  jobber.  The  outlook  for  business  was  not  so  good 
as  in  1919,  and  it  was  expected  that  the  sale  would  not 
net  over  3,000  flatirons. 

However,  this  sale  was  made  a  feature  in  twenty-five 
Public  Service  salesrooms,  ninety-four  dealers'  stores 
and  two  large  department  stores.  The  largest  depart- 
ment store,  carrying  a  number  of  different  makes  of 
irons,  in  June,  1919,  sold  about  fifty  of  this  particular 


iron.  This  September  the  store  sold  over  300  during 
the  general  campaign.  Dealers  who  before  had  taken 
only  210  from  the  jobber  sold  nearly  1,700.  The  Public 
Service  Electric  Company  purchased  during  the  sale 
just  under  5,000  in  spite  of  slack  times  and  the  fact 
that  a  September  campaign  has  never  before  netted 
more  than  about  60  per  cent  of  a  June  campaign. 

The  success  of  this  campaign  was  attributed  largely 
to  the  concerted  publicity  and  the  absence  of  any  con- 
fusion in  the  public  mind  because  of  opposing  adver- 
tisements as  in  the  former  sale.  This  is  an  excellent 
example  of  the  value  of  co-ordinated  effort  in  selling 
and  the  profit  that  accrues  when  the  local  electrical 
family  really  co-operates. 


What  Other  Companies  Are  Doing — 

Oklahoma. — A  recent  suney  shows  that  with  but  a 
few  exceptions  all  the  public  service  corporations  in 
Oklahoma  are  offering  their  capital  stock  to  the  public 
served.  This  proves  that  customer  ownership  thrives 
even  where  10  and  12  per  cent  interest  rates  are  com- 
mon, as  at  present  in  this  state.  The  yields  var>-  from 
7  to  9  per  cent  and  the  investment  departments  of  these 
companies  are  very  successful  in  spite  of  the  high  yields 
of  building  and  loan  associations  and  others.  More 
than  $16,000,000  capital  stock  of  Oklahoma's  public 
utility  companies  is  now  owned  by  customers  and  small 
stockholders. 

Illinois. — A  particularly  useful  seven-page  booklet 
for  promoting  the  sales  of  household  electric  appli- 
ances has  been  issued  by  the  Public  Service  Company 
of  Northern  Illinois.  On  each  page  there  is  a  photo- 
graph and  description  of  one  appliance,  whilt'  the  reverse 
.side  of  the  page  carries  an  order  blank  for  the  appliance, 
stating  the  rate  of  monthly  payments  to  be  made  with 
the  regular  electric  light  bill.  The  pages  can  be  torn 
out  of  the  booklet,  signed  and  sent  to  the  company  as 
an  order  for  the  appliance.  The  last  page  is  a  detach- 
able post  card  on  which  the  customer  may  request 
catalogs  on  other  appliances  sold  by  the  company. 

Thompsonville,  Conn.  —  The  Northern  Connecticut 
Light  &  Power  Company  closed  its  books  on  Oct.  13  on 
a  500-share  issue  which  was  10  per  cent  oversubscribed 
in  just  four  days.  The  company  serves  somewhat  under 
4,000  customers,  and  the  territory  was  financially  stag- 
nant because  of  a  recent  protracted  strike  and  an 
unsatisfactory  market  for  the  local  tobacco  crop.  The 
sale  was  conducted  under  the  general  direction  of 
Walter  P.  Schv.-abe.  vice-president  and  general  manager 
of  the  company,  and  under  the  immediate  supervision  of 
Percy  H.  Whiting,  1921  chairman  of  the  customer- 
ownership  committee  of  the  New  England  Division  of 
the  N.  E.  L.  A. 

Massachusetts. — Through  contracts  placed  with  the 
Haverhill  (Mass.")  Electric  Company  and  the  Salem 
(Mass.)  Electric  Lighting  Company,  the  Eastern  Mas- 
sachusetts Street  Railway  Company  has  been  enabled 
to  shut  down  its  steam  plants  in  these  places  and  to 
simplify  the  supply  of  energy  to  substantial  portions 
of  its  lines  north  of  Boston.  .\t  Haverhill  three  500-kw. 
rotaries  have  been  installed  and  at  Salem  one  1. 500-kw. 
and  two  500-kw.  rotaries  have  gone  in  for  this  .ser\-ice. 
The  estimated  output  to  be  supplied  at  these  places  is 
3.500.000  kw.-hr.  and  6.000.000  k•^v.-hr.  respectively  per 
year.  The  contracts  are  for  ten  years  and  were 
negotiated  by  Vernon  M.  F.  Tallman,  power  engineer 
with  Charles  H.  Tenney  &  Company  of  Boston. 
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Generators,  Motors  and  Transformers 

Automatic  Synchronizing  Apparatus  of  the  Siemens- 
Schuckert  Works. — C.  Michalke. — This  apparatus, 
suitable  for  three-phase  machines,  is  operated  by  a 
small,  special  motor  the  stator  of  which  has  a  three- 
phase  winding  while  its  rotor  represents  a  short- 
circuited  single-phase  field.  The  characteristics  of  such 
a  motor  are  explained  in  theory  and  with  diagrams. 
The  complete  apparatus  consists  of  the  motor,  a  time 
relay,  an  auxiliary  relay,  two  contactors,  three  indicat- 
ing lamps  and  the  necessary  transformers  and  resistors. 
A  connecting  diagram  and  several  photos  are  shown. — 
Elektrotechnische  Zeitschrift,  Sept.  29,  1921. 

Use  and  Abuse  of  Electric  Motors. — J.  M.  HlPPLE. — 
This  article  describes  the  causes  of  trouble  in  electrical 
motors,  particularly  those  used  on  railway  cars,  and  tells 
what  must  be  done  to  prevent  such  troubles.  A  table 
is  given  showing  what  characteristics  govern  the  choice 
of  material  and  what  material  is  used  for  each  part  of 
the  motor.  Systematic  maintenance  is  declared  to  be 
the  wisest  policy  for  preventing  trouble. — Electric 
Journal,  October,   1921. 

Electric-Steam  GeAierator  for  Low  Voltafje. — F.  A. 
LiDRUEY  and  F.  A.  Stamps. — A  description  is  given  of 
an  ine.xpensive  form  of  apparatus  and  its  method  of 
employment  for  generation  of  steam  by  means  of  alter- 
nating current  at  voltages  of  from  100  to  500.  This 
apparatus  is  particularly  adapted  to  a  plant  which 
operates  its  own  hydro-electric  installation  or  pur- 
chases blocks  of  hydro-electric  power  and  has  available 
at  tinies  energy  which  it  can  use  at  little  or  no  addi- 
tional cost.  Under  such  conditions  considerable  saving 
in  fuel  may  be  made  by  use  of  the  electric  boiler. — 
Paper  presented  before  American  Electrochemical  So- 
ciety, Oct.  1,  1921. 

Lamps  and  Lighting 

Incandescent  Lamp  Temperatures  in  Modern  Practice. 
—Chester  L.  Dows  and  Willard  C.  Brown.— This 
paper  is  intended  to  clear  up  any  questions  on  the  operat- 
ing temperatures  of  incandescent  lamps.  The  material  is 
divided  into  four  main  parts:  (1)  Temperature  of 
lamps  operated  without  reflecting  and  diffusing  equip- 
ments; (2)  temperatures  of  lamps  operated  with  reflect- 
ing or  diffusing  equipments;  (3)  ventilation  versus 
non-ventilation;  (4)  suggestions  on  the  use  of  incan- 
descent lamps  in  interiors  which  present  special  tem- 
perature problems. — Paper  presented  before  Illuminat- 
ing Engineering  Society,  Sept.  29,  1921. 

Regulation  of  Automobile  Headlights. — A  report  of 
the  committee  on  motor  vehicle  lighting  of  the  Illu- 
minating Engineering  Society  says  that  state  laws  con- 
trolling approximately  43  per  cent  of  the  automobiles 
in  the  United  States  have  embodied  the  system  advo- 
cated by  the  society.  The  bulletin  issued  by  the  society 
gives  tests  to  determine  whether  the  headlights  of  the 
motor  vehicle?  conform  to  the  requirements  of  the  law. 
Methods   of   using   equipment   in    accordance   with    the 


regulations  are  also  described,  including  a  headlight 
controlling  device,  lamps,  adjustment  of  tilt,  focus  ad- 
justment, beam  adjustment,  etc. — Paper  presented  be- 
fore Illuminating  Engineering  Society,  Sept.  29,  1921. 

Generation,  Transmission  and  Distribution 

Hydro-Electric  Development  in  New  Zealand. — Plans 
have  been  made  and  are  being  carried  out  for  developing 
the  three  principal  power  sources  in  New  Zealand.  This 
article  indicates  the  progress  which  has  been  made  to 
date.— Electrical  Times,  Sept.  8,  1921. 

Hydro-Electric  Developments. — F.  ROWLINSON. — This 
article  considers  the  hydro-electric  plants  now  under 
construction  or  soon  to  be  constructed  in  every  part  of 
the  world.  Probable  cost  of  the  construction  and  prob- 
able amount  of  power  which  can  be  developed  are  given. 
— Beama  (British  Electrical  and  Allied  Manufacturers' 
Association),  September,  1921. 

Water  Powers  of  the  World.— K.  H.  Gibson.— A  dis- 
cussion of  the  developed  and  available  water-power 
sites  of  the  world  and  particularly  those  of  Great 
Britain.  Of  the  developed  power  in  the  empire,  about 
80  per  cent  is  in  Canada.  Throughout  the  remainder 
of  the  territory  only  about  700,000  hp.  is  now  devel- 
oped, which  is  a  little  over  1  per  cent  of  the  power 
avaiable. — Electrical  Times,  Sept.   15,   1921. 

Edinburgh  Poioer  Statipn.—S.  B.  DONKIN.— A  de- 
scription of  a  power  plant  with  a  present  rating  of 
30,000  normal  output  from  three  10,000-kw.  turbo- 
generators.— London  Electrician,  Sept.  30,  1921. 

Water  Power  in  IceUmd. — An  account  of  the  chief 
waterfalls  in  Iceland  taken  from  the  report  of  a 
traveler  on  horseback.  Considerable  power  is  available 
and  the  volume  is  remarkably  constant. — Electrical 
Times,  Sept.  15,  1921. 

Developments  in  Power-Station  Design.— A  descrip- 
tion of  various  equipment  which  has  been  developed  in 
recent  years  for  the  boiler  room.  This  includes  pumps, 
oil  burners,  etc. — London  Engineer,  Sept.  2,  1921. 

Water-Poiver  Development.— A.  H.  Gibson.— A  study 
of  the  water  powers  available  in  Great  Britain  with 
suggested  plans  for  developing  them. — London  Elec- 
trician, Sept.  If),  1921. 

Installations,  Systems  and  Appliances 

High-Voltage  Outdoor  Oil  Switches.— Y.  Candie.— 
The  good  results  achieved  in  American  power  plants 
with  outdoor  apparatus  seem  to  have  been  acknowl- 
edged by  French  engineers,  and  this  article  describes 
a  new  outdoor  type  of  high-voltage  oil  switch  manufac- 
tured by  the  French  concern  Metallurgique  Elect rique. 
The  author  of  the  article,  who  is  the  designer  of  the 
new  switches,  made  an  inspection  tour  through  America 
to  study  our  structures  and  their  performance.  As 
a  consequence  several  of  our  well-established  switch 
features  reappear  in  the  French  design.  For  example, 
the    oil-filled    lead    has    been    adopted.       A    good    and 
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apparently  original  feature  is  a  quadruple  contact  open- 
ing per  phase,  so  arranged  as  to  have  a  current  trans- 
former between  the  two  main  leads.  Two  movable 
rods  with  two  contacts  each  complete  or  break  the  cir- 
cuit. The  primary  and  secondary  of  the  current  trans- 
former have  no  insulation  between  them  except  oil,  being 
interlinked  in  planes  meeting  each  other  at  90  deg.  The 
entire  contact-making  apparatus  is  surrounded  by  a 
double-wall  fireproof  container,  the  two  rods  being  sep- 
arated from  each  other  and  from  the  main  steel  tank  by 
oil  spaces.  Careful  study  has  been  given  to  the  ruptur- 
ing capacity  of  switches,  and  a  formula  for  determining 
this  capacity  from  certain  dimensions  of  the  switch  is 
printed.  The  necessity  that  the  contacts  shall  have  a 
high  mechanical  rupturing  speed — from  8  m.  to  10  m. 
per  second — and  that  the  arcing  contacts  shall  be  care- 
fully designed  is  emphasized.  The  author  rejects  the 
automatic  opening  device  if  the  opening  is  actuated  by 
an  external  current  source,  maintaining  that  in  case 
of  serious  trouble  this  source  is  liable  to  fail.  He 
advocates  the  use  of  the  controlled  current  itself  to  open 
the  circuit.  A  sectional  drawing  and  several  photo- 
graphs of  the  switches  accompany  this  noteworthy 
article. — Revue  Generale  de  I'Electricitc,  Sept.  3,  1921. 
Electrical  Equipment  for  a  Mine  Hoist. — Graham 
Bright. — A  discussion  of  the  many  factors  which  have 
to  be  taken  into  account  when  choosing  a  hoist  for  a 
mine.  Numerous  examples  are  given  and  sample  load 
curves  are  shown.  Various  types  of  control  are  dis- 
cussed.— Transactions  American  Institute  of  Mining 
and  Metallurgical  Engineers,  September,  1921. 

Units,  Measurements  and  Instruments 

Electrolysis  Measurement  and  Mitigation. — An  ac- 
count of  the  first  successful  attempt  to  make,  under 
practical  conditions  of  field  testing,  a  definite  quanti- 
tative measurement  of  the  current  density  discharged 
from  a  pipe  at  any  point,  this  being  the  factor  directly 
responsible  for  corrosion.  The  method  described  will 
probably  prove  the  basis  of  future  research  work  of  the 
American  Committee  on  Electrolysis,  and  the  results 
of  approaching  surveys  in  certain  cities  w-ill  depend  on 
its  use  and  accuracy.  It  is  an  attempt  to  place  the  art 
of  electrolysis  testing  on  a  definite  engineering  basis. — 
Report  of  American  Committee  on  Electrolysis,  1921. 

Electrochemistry  and  Batteries 

Electric  Silver  Melting. — H.  A.  DeFries. — A  descrip- 
tion of  the  advantages  of  electric  furnace  melting  of 
silver,  relating  how  a  more  ductile  and  tougher  silvei' 
results  upon  introducing  an  iron  block  into  the  bath. — 
Paper  presented  before  American  Electrochemical  So- 
ciety, Sept.  30,  1921. 

A  New  Theory  of  the  Corrosion  of  Iron. — J.  Newton 
Friend. — An  auto-colloidal  catalytic  theory,  which  pos- 
tulates the  corrosion  as  starting  by  the  formation  of 
colloidal  ferrous  hydroxide.  This  by-contact  with  the 
air  forms  hydrated  ferris  hydroxide,  which  in  turn  is 
alternately  reduced  by  contact  with  iron  and  oxidized 
by  contact  with  air,  thus  continuing  the  corrosion. — 
Paper  presented  before  American  Electrochemical  So- 
ciety, Sept.  29,  1921. 

Rust  Prevention  by  Slushing. — Haakon  Styri. — An 
extended  research  which  shows  that  for  protection 
against  rust  by  greases  a  thorough  cleaning  of  the  steel 
parts  by  an  aqueous  solution  is  essential.  An  oil  emul- 
sion which  leaves  an  oil  film  for  short-time  protection  is 


preferable.  Such  emulsions  protect  against  rust. — 
Paper  presented  before  American  Electrochemical  So- 
ciety, Sept.  29,  1921. 

Aluminum-Copper  Alloys. — R.  J.  ANDERSON. — A  dis- 
cussion of  the  manufacture,  properties  and  uses  of  the 
commercial  aluminum-copper  alloys  employed  in  the 
United  States. — Paper  presented  before  American 
Electrochemical  Society,  Sept.  30,  1921. 

Telegraphy,  Telephony  and  Signals 

Rectifying  Properties  of  Three-Electrode  Valves. — 
L.  F.  Palmer. — An  investigation  undertaken  for  deter- 
mining constants  by  which  the  rectifying  properties  of 
valves  may  be  calculated.  Curves  were  plotted  from 
experimental  data. — Radio  Review,  September,  1921. 

New  Experiments  -unth  the  Telegraphone. — A.  Nasari- 
SCHWILY. — In  the  "telegraphone,"  devised  many  years 
ago  by  Poulsen.  a  telephonic  conversation  was  "fixed" 
by  magnetic  action  upon  a  steel  ribbon  or  a  steel  wire 
and  could  be  reproduced  later  by  passing  this  ribbon 
again  over  a  small  electromagnet  in  the  winding  of 
which  a  fluctuating  voltage  was  set  up  which  in  turn 
energized  a  telephone  receiver.  The  results  obtained 
with  this  apparatus  did  not  warrant  its  more  general 
use,  on  account  of  the  faintness  of  the  reproduction. 
Since,  however,  the  modern  vacuum  tube  came  into 
vogue,  it  has  been  possible  to  amplify  the  sound  to  any 
degree,  and  the  author  has  built  an  electromagnetic 
phonograph  on  the  combined  principles  of  the  telegra- 
phone and  the  amplifying  tube.  He  shows  further  that 
with  this  method  a  message  may  be  "spoken  into"'  a  rail 
and  may  be  picked  up  by  the  engineer  of  the  train  fol- 
lowing. Here  is  a  suggestion  that  might  be  of  great 
value  for  railway  signaling  purposes. — Elektrotech- 
ni.'iche  Zeitschrift,  Sept.  22,  1921. 

Miscellaneous 

Electrically  Welded  Steel  Boats.— A.  Lagane.— The 
author  advocates  the  use  of  electric  welding  instead  of 

riveting  for  the  steel 
hulls  of  boats.  He 
uses  metallic  elec- 
trodes with  a  non- 
metallic  coating,  or 
the  so-called  "quasi- 
arc."  As  examples  of 
accomplished  jobs  a 
20-m.  X  4-m.  x  2U 
m.  boat  and  a  500-. 
ton  cargo  boat  are 
given.  The  former 
had  to  be  transported 
on  land  for  a  dis- 
tance of  3  miles  (4.8 
km.)  before  it  was 
launched,  subjecting 
all  welds  to  a  ver>- 
abnormal  stress,  but  no  damage  to  the  welded  joints 
resulted. — Revue  Generate  de  I'Electricitc,  Sept.  24.  1921. 
Insulation  Experiments. — F.  Fernie. — A  test  made 
on  the  insulation  i-esistance  of  various  materials.  Ac- 
companying curves  show  the  breakdown  voltage  of  an 
air-drying  varnish  painted  on  in  coats,  each  coat  being 
allowed  to  dry  before  the  next  one  is  applied.  The  tests 
were  made  at  15  deg.  C.  between  a  sphere  and  plate. — 
Beama  ^British  Electrical  and  Allied  Manufacturers* 
Association),  September.  1921. 
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Hearing  on  Colorado  River  Projects 

THE  Secretary  of  the  Interior  and  the  Director  of 
the  Reclamation  Service  expect  to  hold  a  hearing 
in  San  Diego  Dec.  1.  At  this  hearing  the  report  of  the 
Reclamation  Ser\-ice  in  which  have  been  assembled  all 
available  data  bearing  on  the  problems  of  the  Colorado 
River  will  be  considered.  Owing  to  the  demands  made 
on  Secretary  Fall's  time,  it  has  been  impossible  for  him 
to  conduct  this  hearing  on  the  dates  which  have  been 
fixed  previously. 

Bankers  Opposed  to  Interest-Rate  Basis 
for  Water-Power  Amortization 

MEMBERS  of  the  Investment  Bankers'  Association 
of  America  unanimously  adopted  at  the  annual 
convention  in  New  Orleans  last  week  a  resolution  urging 
the  Federal  Power  Commission  to  modify  the  regula- 
tion on  amortization  of  investment.  The  association 
went  on  record  as  being  opposed  to  interest  rate  on 
bonds  as  a  basis  for  determination  of  amortization. 

The  resolution,  a  copy  of  which  has  been  sent  to  the 
Federal  Power  Commission,  follows : 

Whereas  the  federal  water-power  act  of  June  11,  1920, 
requires  among  other  things  that  provision  shall  be  made 
in  licenses  granted  under  such  act  whereby  a  large  portion 
of  the  profits  on  the  investment  of  the  licensee  in  excess 
of  a  specified  rate  of  return  to  be  named  in  the  license  shall 
be  used   to  amortize   the   investment;    and 

Whereas  the  Federal  Power  Commission's  rules  and  regu- 
lations, effective  June  6,  1921,  provide  among  other  things, 
in  Regulation   17,   as  follows: 

"Sec.  3.  Specified  Rate  of  Return.— Method  of  Determin- 
ing.— A.  The  'specified  rate  of  return'  upon  the  actual, 
legitimate  investment  of  a  licensee  in  any  project  or  proj- 
ects shall,  for  the  purposes  of  this  regulation,  be  one  and 
one-half  times  the  weighted  average  annual  interest  rate 
payable  on  the  par  value  of  the  bona-fide  interest-bearing 
debt  of  the  licensee  actually  outstanding,  in  whole  or  in 
part,  on  account  of  the  project  property  at  the  beginning 
of  the  period  of  amortization  and  of  each  calendar  year 
thereafter;  provided,  that,  if  at  the  beginning  of  the  period 
of  amortization  or  of  any  calendar  year  thereafter  the  out- 
standing interest-bearing  debt  of  the  licensee  on  account  of 
the  project  or  projects  under  license,  together  with  any 
other  works  or  property  operated  in  connection  therewith, 
is  less  than  25  per  cent  of  the  actual,  legitimate  investment 
of  the  licensee  in  said  project  or  projects,  then  and  in  such 
event  for  the  calendar  year  next  following  the  specified 
rate  of  return  shall  be  two  times  the  legal  rate  of  interest  in 
the  state  in  which  the  project,  or  the  greater  part  thereof, 
is  located";    and 

Whereas  sound  financing  of  water  powers  and  other  public 
enterprises  necessitates  the  providing  of  a  large  part  of  the 
capital  from  the  proceeds  of  stock  to  the  end  that  the  com- 
panies may  maintain  a  high  degree  of  credit  and  thus  be 
able  to  sell  their  bonds  on  a  low  interest  basis  and  always 
be  able  to  finance  the  necessary  facilities  to  enable  such 
companies  adequately  to  serve  the  public;  and 

Whereas  the  financing  of  public  enterprises  wholly  through 
debt  obligations  is  under  modem  conditions  usually  im- 
Dracticable  and  in  any  event  is  always  unsound  and  danger- 


ous because  it  necessitates  the  selling  of  bonds  on  a  high- 
yield  basis  and  places  the  companies  in  bad  credit,  thus 
hampering  them  in  serving  the  public  and  increasing  the 
cost  of  any  service  that  can  be  given  to  the  public;  and 

Whereas  the  above-quoted  regulation  penalizes  the  de- 
velopment of  water  pow-ers  upon  a  basis  that  is  safe  for  the 
investor  and  economical  from  the  standpoint  of  the  con- 
sumer and  places  a  premium  upon  uneconomical  develop- 
ment and  unsound  finance;   and 

Whereas  the  cost  of  money  acquired  through  the  sale  of 
stocks  depends  upon  many  factors  besides  the  amount  of 
bonds  outstanding  or  the  effective  rate  of  interest  thereon; 

Therefore,  be  it  resolved,  that  the  American  Investment 
Bankers'  Association  respectfully  call  the  attention  of  the 
Federal  Power  Commission  to  these  facts  and  earnestly  re- 
quest a  reconsideration  and  modification  of  the  regulation 
above  referred  to  as  being  in  effect  a  serious  deterrent  to 
the  development  of  the  water  powers  of  the  nation  and 
injurious  to  the  public  interests;   and 

Be  it  further  resolved,  that  in  the  opinion  of  this  asso- 
ciation a  requirement  that  when  earnings  equal  one  and 
one-half  times  the  average  effective  bond  interest  amortiza- 
tion of  investment  shall  begin  is  unfair  to  the  investors  in 
the  case  of  properly  financed  companies  and  will  seriously 
retard  the  development  of  water  powers,  and  that  this 
association  earnestly  urge  the  adoption  of  some  standard 
as  a  basis  for  determining  earnings  applicable  to  amortiza- 
tion of  investment  other  than  the  effective  interest  rate 
on  bonded  debt;  and 

Be  it  further  resolved,  that  the  secretary  of  this  asso- 
ciation be  instructed  to  send  certified  copies  of  this  resolu- 
tion immediately  to  the  members  of  the  Federal  Power 
Commission. 

Most  Powerfid  Radio  Station  Opened 

THE  Radio  Central  station  of  the  Radio  Corporation 
of  America,  on  Long  Island,  declared  by  the 
corporation's  engineers  to  be  the  most  powerful  yet 
built,  was  formally  opened  Nov.  5  by  President  Harding. 
Seated  at  his  desk  in  Washington,  the  President  pressed 
a  key  and  an  automatic  sending  device  began  to  send 
out  his  message  to  receiving  stations  in  twenty-nine 
countries.     The  message  read  as  follows : 

To  be  able  to  transmit  a  message  by  radio  in  expectation 
that  it  may  reach  every  radio  station  in  the  world  is  so 
marvelous  a  scientific  and  technical  achievement  as  to  jus- 
tify special  recognition.  It  affords  peculiar  gratification 
that  such  a  message,  from  the  Chief  Executive  of  the 
United  States  of  America,  may  be  received  in  every  land, 
from  every  sky.  by  peoples  with  whom  our  nation  is  at 
peace  and  amity.  That  this  happy  situation  may  ever  con- 
tinue, and  that  the  peace  which  blesses  our  own  land  may 
presently  become  the  fortune  of  all  lands  and  peoples  is 
the  earnest  hope  of  the  American  nation. 

Warren  G.   Harding. 

Within  a  few  minutes  after  the  message  had  been 
flashed  out  replies  were  being  received  from  England, 
France,  Norway  and  Italy.  All  congratulated  the  Radio 
Corporation  on  the  construction  of  a  station  that  meant 
such  a  great  advance  in  the  science  of  wireless  com- 
munication. 

The  station  is  situated  near  Port  Jefferson,  L.  I., 
abotit  70  miles  from  New  York.     The  site  covers  ten 
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square  miles,  and  when  completed  the  station  will  re- 
semble a  huge  wheel  with  twelve  spokes.  The  power 
house  and  sending  station  will  form  the  hub,  while  each 
set  of  antennas,  mounted  upon  six  towers,  will  form  a 
spoke.  At  the  present  time  only  two  sets  of  towers 
have  been  erected,  but  it  is  planned  to  build  ten  more 
as  it  becomes  necessary.  Each  tower  is  410  ft.  high, 
while  the  cross-arms  are  150  ft.  long.  The  distance 
between  towers  is  1,250  ft.,  each  antenna  system  being 
almost  li  miles  long.  Each  antenna  consists  of  sixteen 
silicon  bronze  cables,  2  in.  in  diameter,  stretched  hori- 
zontally from  tower  to  tower.  In  all,  50  miles  of  this 
cable  has  been  used  for  the  first  two  sections.  The 
ground  .system  for  each  antenna  consists  of  450  miles 
of  copper  wire  buried  in  the  ground  of  the  entire 
antenna  system  in  starfish  and  gridiron  fashion.  Ten 
high-frequency  Alexanderson  alternators  will  eventually 
be  used,  giving  an  output  of  20,000  kw. 

A  sending  speed  of  100  words  a  minute  is  possible 
with  each  unit,  so  that  when  the  entire  installation  is 
completed  twelve  different  messages  may  be  sent  simul- 
taneously, each  at  the  rate  of  100  words  a  minute.  The 
transmitting  range  of  the  station  is  virtually  world- 
wide, preliminary  tests  having  been  heard  in  all  parts 
of  Europe  and  in  Australia,  South  America  and  Japan- 
The  station  is  to  be  operated  by  remote  control  from 
the  New  York  office  of  the  corporation,  oVer  wire  lines 
built  by  the  forces  of  the  New  York  Telephone 
Company. 

The  receiving  station  is  at  Riverhead,  L.  I.,  Ifi 
miles  away.  No  operators  ai-e  stationed  there  either, 
the  signals  being  automatically  transferred  to  wire 
linos  and  received  at  the  New  York  office.  The  action 
is  simultaneous  from  the  time  the  signals  are  trans- 
mitted abroad,  picked  up  by  the  aerial,  to  the  moment 
of  actual  transcribing  by  the  receiving  operators  in 
New  York  at  the  central  traffic  office,  64  Broad  Street. 
The  formal  opening  of  the  station  took  place  before 
about  400  visitors  who  had  been  brought  from  New 
York  by  the  Radio  Corporation  on  a  special  train. 
There  were  present  a  large  number  of  men  prominent  in 
electrical  and  governmental  circles. 

In  the  absence  in  Europe  of  Edward  J.  Nally,  presi- 
dent of  the  corporation,  the  guests  were  addressed 
by  Owen  D.  Young,  chairman  of  the  board  of  directors. 
Mr.  Young  said  that  America  now  stood  in  the  van  of 
the  world  in  radio  communication,  but  that  only  cour- 
age, skill  and  the  use  of  financial  resources  would 
continue  to  keep  her  there. 

"lOngland  has  taken  advantage,  and  properly,  of  her 
geographical  position  to  control  European  cable  lines, 
and  America  should  follow  the  same  method."  said  Mr. 
Young.  "With  the  construction  of  this  station  America 
becomes  the  center  of  radio  communication.  Poland  has 
contracted  with  us  for  a  station  there,  and  we  have  just 
come  from  Europe,  where  an  agreement  was  made  with 
French,  British  and  German  representatives  that  the 
station  to  be  built  in  Chile  shall  be  jointly  owned  and 
operated.  Another  station  is  proposed  for  Brazil,  and 
still  more  will  be  built  in  South  America  as  the  need 
arises.  Of  all  these.  Radio  Central  will  be  the  center." 
Mr.  Young  gave  great  credit  to  the  engineers  and 
executives  of  the  General  Electric  Company,  the  West- 
inghouse  Electric  &  Manufacturing  Company,  the  West- 
ern Electric  Company  and  the  United  Fruit  Company 
for  their  aid  in  working  out  commercial,  financial  and 
technical  problems.  He  announced  that  these  companies 
all  had  agreed  to  turn  over  to  the  Radio  Corporation  all 


inventions  dealing  with  radio  for  a  period  of  twenty 
years  so  that  the  progress  of  American-controlled  radio 
would  not  be  hindered  by  any  patent  litigation  whatever. 


Approves  Million  and  a  Half  Expenditure 
for  Alaskan  Cable 

THE  Director  of  the  Budget  has  approved  the  ex- 
penditure of  $1,500,000  for  replacing  the  worn-out 
portions  of  the  Washington-Alaska  submarine  cable 
system.  The  President  has  forwarded  the  request  for 
this  appropriation  to  Congress. 

The  cable  composing  this  system  is  2,675  miles  in 
length.  It  is  a  single-strand  conductor  installed  nine- 
teen years  ago.  It  is  so  worn  that  95  per  cent  of  the 
current  escapes  through  grounds,  abrasions  and  mechan- 
ical defects.  Since  it  has  been  established  that  wire- 
less communication  to  Alaska  is  subject  to  such  great 
interruptions,  the  War  Department  urges  that  this 
appropriation  be  made  so  that  a  contract  may  be  closed 
at  the  earliest  possible  time  for  this  cable,  allowing 
for  its  delivery  next  spring.  It  is  intended  that  prac- 
tically the  entire  amount  of  this  appropriation  shall  be 
expended  for  the  cable,  as  the  War  Department  will  use 
its  own  personnel  for  its  installation. 


Kentucky  Association  of  Public  Utilities 
Issues  Convention  Program 

MORNING  and  afternoon  sessions  will  be  held  by 
the  Kentucky  Association  of  Public  Utilities  when 
it  meets  in  annual  convention  at  the  Seelbach  Hotel, 
Louisville,  on  Tuesday,  Nov.  22.  In  the  morning  the 
outlook  for  power  and  light  companies,  the  electric  rail- 
way industry  and  the  telephone  industry  will  be  dis- 
cussed by  representatives  of  the  respective  interests. 
The  speaker  for  power  and  light  companies  will  be 
Donald  McDonald,  vice-president  and  general  manager 
of  the  Louisville  Gas  &  Electric  Company.  James  P. 
Barnes  will  speak  for  the  railways  and  M.  F.  Hosea 
for  the  telephone  companies.  This  session  will  be  fol- 
lowed by  a  luncheon  at  which  jNIartin  Insull.  past-presi- 
dent of  the  N.  E.  L.  A.,  will  be  the  guest  of  honor. 

In  the  afternoon  "Public  Safety"  will  be  di>cussed  by 
George  H.  McClain,  manager  of  the  Louisville  Safety 
Council;  "The  Financial  Outlook"  by  Richard  M.  Bean, 
president  Louisville  National  Bank,  and  "The  Functions 
of  a  Public  Utility  Association"  by  A.  Bliss  McCrum, 
secretary  of  the  Public  Utilities  Association  of  West 
Virginia. 

Puget  Sound  Power  &  Light  to  Supply 
Energy  in  Wenatchee  Valley 

1  FOLLOWING  negotiations  extending  over  a  period  of 
months,  it  is  reported  steps  were  recently  taken  to 
supply  the  Wenatchee  Valley  and  parts  of  Chelan  and 
Douglas  Counties  in  Washington  with  electric  power 
from  the  Seattle  district  under  a  contract  entered  into 
between  the  Puget  Sound  Power  &  Light  Company  and 
the  Washington  Coast  Utilities  Company,  in  which  the 
former  agrees  to  supply  the  latter's  power  require- 
ments in  this  district  for  a  period  of  thirty-five  years. 
A  total  of  5,060  hp.  will  be  delivered  as  soon  as  the 
necessary  construction  work  is  completed,  but  as  ex- 
pansion proceeds  it  is  estimated  that  the  load  in  this 
district  may  run  up  to  30,000  hp.  or  more.     The  con- 
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tract  is  an  "open-end"  instrument,  allowing  for  un- 
limited development,  the  Puget  Sound  Light  &  Power 
Company  standing  ready  at  all  limes  to  meet  the  needs 
of  the  district  as  they  develop. 

It  is  planned  to  supply  the  power  over  a  110,000-volt 
transmission  line  running  from  Snoqualmie  Falls  to 
Wenatchee,  a  distance  of  approximately  100  miles.  Pre- 
liminary surveys  of  the  transmission-line  route  have 
been  made,  and  it  is  expected  that  construction  will 
begin  early  in  the  coming  year.  The  work  will  probably 
be  completed  about  the  first   of  July. 

The  Washington  Coast  Utilities  Company  now  owms 
and  operates  what  was  formerly  the  property  of  the 
Wenatchee  Gas  &  Electric  Company. 


Use  of  80,000- Volt  Cables  and  Water- 
Cooled  Generators  in  Europe 

THE  most  impressive  example  of  the  electrical 
progress  made  by  Europeans,  according  to  Philip 
Torchio,  chief  electrical  engineer  of  the  New  York 
Edison  Company,  who  has  just  returned  from  a  visit 
to  Italy,  France  and  England,  has  been  the  practical 
application  of  under- 
ground transmission 
pressures  far  above  any 
voltages  employed  for 
that  purpose  in  this 
countrj'.  One  impor- 
tant underground  cir- 
cuit, he  stated,  has  op- 
erated at  50,000  volts 
without  failure  for  four 
years,  while  the  Union 
d'Electricite  of  Paris 
is  installing  an  exten- 
sive system  of  60,000- 
volt  cable  transmission 
and  in  Italy  cables  have 
been  bu'lt  for  ser\'ice  at 
80,000  volts.  In  steam 
power-station  develop- 
ment, the  construction  of  the  Gennevilliers  central  sta- 
tion of  the  Union  d'Electricite  is  a  remarkable  example 
of  the  broad  basis  on  which  modern  France  is  planning 
to  cope  with  the  problems  of  reconstruction,  Mr.  Torchio 
said.  He  has  obtained  from  Colonel  ilercier's  engineers 
considerable  information,  but  because  they  will  undoubt- 
edly shortly  publish  full  details  of  the  work  he  did  not 
feel  at  liberty  to  say  more  than  that  the  station  will  con- 
tain five  40,000-kw.  turbo-generators,  three  of  which  are 
water-cooled.  The  generators  will  be  connected  to 
G,000/60,000-volt  transformers  without  intervening  low- 
tension  buses.  Another  plant  specially  mentioned  by 
Mr.  Torchio  was  the  North  Tees  power  plant  in  Eng- 
land, which  contains  two  20,000-kw.,  40-cycle,  11,000- 
volt  turbo-generators  operating  at  450  lb.  steam  pres- 
sure. Mr.  Torchio  said  he  was  under  the  impression 
that  the  cost  per  kilowatt  installed  in  both  of  the  sta- 
tions mentioned  is  considerably  below  the  cost  that  can 
be  obtained  under  American  conditions. 

"Several  million  horsepower  of  hydro-electric  plants," 
Mr.  Torchio  continued,  telling  the  Electrical  World 
of  his  impressions,  "are  being  considered  by  France 
in  the  Pyrenees  and  Alps  to  conserve  its  natural  re- 
sources. In  this  undertaking  the  government  is  giving 
its  whole-hearted  support  and  financial  backing  where 


necessaiy.  Italy,  too.  has  numerous  water-power  proj- 
ects under  consideration  or  construction.  Several  in 
northern  Italy  have  been  completed  and  are  supplying 
energy  to  operate  electric  furnaces  for  making  iron. 
The  transmission  system  which  has  been  recently  in- 
stalled to  connect  the  water  powers  of  the  Alps  and 
the  Appenines  has  been  productive  of  e.xtremely  bene- 
ficial results. 

"Despite  the  great  difference  in  size  between  Italy 
and  the  United  States,  Italy  has  230  electric  locomotives 
compared  with  385  in  this  country.  This  high  state  of 
electrification  is  largely  due  to  the  topography  of  Italy 
and  the  almost  prohibitive  price  of  coal.  About  4.000 
miles  of  electrified  track  is  now  under  consideration. 
In  the  north  of  Italy  three-phase  energj-  is  being  used 
chiefly  to  operate  trains.  Although  this  sysiem  has 
several  disadvantages,  it  desen-es  more  atteiition  in 
this  country  than  it  has  received.  Between  Roine  and 
Naples  a  direct-current  system  is  being  installed,  while 
near  Rome  a  45-cycle  system  is  being  constructed  for 
e.xperimental  purposes. 

"From  a  business  point  of  view,  Italy  and  France 
appear  to  be  in  a  much  better  position  than  one  year 
ago,  their  chief  activity,  namely  agriculture,  having 
increased  considerably.  The  combination  of  the  world- 
wide business  depre.ssion  and  the  inability  of  the  Soviet 
government  of  Russia  to  fulfill  its  promises  to  the 
laborer  has  helped  stabilize  European  labor  conditions. 

"As  a  result  of  the  exchange  situation,  most  of  the 
European  countries  are  raising  barriers  higher  than 
the  Woolworth  tower  against  the  exchange  of  labor  and 
commodities.  Unless  each  nation  will  lower  import 
tariffs  on  some  of  the  products  which  the  other  nations 
have  to  sell  it  cannot  be  expected  that  international 
business  will  improve  greatly." 

Tax  Bill  Now  in  Conference 

THE  much-revised  tax  bill  is  now  in  conference  an  1 
the  hope  is  expressed  that  it  will  be  reported  out 
within  ten  days.  It  passed  the  Senate  on  Tuesday  with 
some  further  amendments  and  with  others  disallowed. 
All  hope  of  a  sales  tax  was  lost  when  the  Sraoot  amend- 
ments to  that  effect  were  rejected. 

Reconsidering  its  former  action,  the  Senate  voted  to 
strike  out  the  Lodge  amendment  allowing  holding  com- 
panies to  deduct  from  their  capital  stock  tax  the  amount 
of  such  tax  paid  on  the  stock  of  subsidiaries.  The 
capital  stock  tax  on  all  corporations  will  remain  as  it 
is  at  present — one  dollar  on  each  $1,000,  in  excess  of 
$5,000.  Another  effort  to  continue  the  excess  profits 
tax  after  this  calendar  year  failed. 

In  rapid  succession  the  Senate  rejected  three  amend- 
ments proposing  changes  in  the  corporation  income  tax 
late  of  15  per  cent  previously  agreed  on.  As  it  now 
stands  the  Senate  and  House  are  in  agreement  in  re- 
pealing the  excess  profits  tax  and  the  transportation 
tax  on  Jan.  1,  1922.  The  corporation  tax  fixed  by  the 
Senate  is  15  per  cent  in.stead  of  10  per  cent  as  fn  the 
existing  law,  while  the  House  nas  placed  the  figure  at 
121  per  cent.  Of  interest  to  the  electrical  industry 
in  particular  is  the  Senate  amendment  r^pealing  ta.xes 
on  portable  electric  fj-ns  and  portable  lighting  fixtures. 

The  Senate  also  passed  the  House  bill  extending  the 
emergency  tariff,  but  amended  so  as  to  continue  in  effert 
until  superseded  by  the  permanent  l^ill  instead  of  expir- 
ing on  Feb.  1.  All  provisions  of  the  temporary  law 
passed  originally  on  May  27  were  retained. 
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Merrill  Makes  Statement  on  Water-Power 
Depreciation  Regulations 

MEMBERS  of  the  water-power  development  com- 
mittee of  the  National  Electric  Light  Association 
conferred  with  Secretary  Merrill  of  the  Federal  Power 
Commission  on  Nov.  3  in  regard  to  the  depreciation  reg- 
ulation of  the  commission.  After  the  conference  Mr. 
Merrill  said  that  he  is  very  willing  to  receive  practical 
suggestions  in  regard  to  this  regulation  but  that  he 
does  not  believe  it  wise  to  throw  open  these  regulations 
for  reconsideration  at  this  time.  A  further  conference 
was  to  have  been  had  Nov.  10.  Mr.  Merrill  stated  that 
it  is  probable  a  plan  can  be  worked  out  which  will  per- 
mit of  some  elasticity  in  the  application  of  this  regula- 
tion, but,  he  said,  there  are  some  who  would  have  the 
principle  of  the  regulation  thrown  overboard,  and  to 
this  he  is  unalterably  opposed.  He  believes  it  is  neces- 
sary to  perfect  a  system  as  nearly  uniform  as  can  be 
so  that  the  licensees  of  the  eonmiission,  in  fulfillment 
of  the  requirements  of  the  act,  will  not  have  to  do  more 
than  submit  copies  of  the  reports  which  are  made  to 
the  state  commissions.  In  this  way  all  questions  of 
accounting  can  be  left  exclusively  to  the  states,  he 
pointed  out. 


Supreme  Court  Holds  Municipal  Plant 

Exempt  from  Regulation 

AN  OPINION  unfavorable  to  the  contention  of  the 
l\  Springfield  Gas  &  Electric  Company  in  its  case 
against  the  city  of  Springfield,  111.,  was  handed  down 
by  the  Supreme  Court  of  the  United  States  on  Nov.  7. 
The  company  contended  that  the  exemption  of  munici- 
pal corporations  from  the  provisions  of  the  Illinois 
public  utilities  act  is  void  under  the  Fourteenth  Amend- 
ment to  the  Constitution  and  that  the  act  should  be 
enforced  without  regard  to  this  exxeption.  In  its 
opinion  the  Supreme  Court  upheld  the  decree  of  the 
Illinois  Supreme  Court.  Extracts  from  the  decision 
just  rendered  are  as  follows: 

"The  plantiff's  argument  shortly  stated  is  that  in 
selling  electricity  the  citj'  stands  like  any  other  party 
engaged  in  a  commercial  enterprise  and  that  to  leave 
it  free  in  the  matter  of  charges  while  the  plaintiff  is 
subject  to  the  Public  Utilities  Board  is  to  deny  to  the 
plaintiff  the  equal  protection  of  the  laws.  We  agree 
with  the  Supreme  Court  of  the  state  that  the  difference 
between  the  two  types  of  corporation  warrants  the 
different  treatment  that  they  have  received. 

"The  private  corporation,  whatever  its  public  duties, 
is  organized  for  private  ends  and  may  be  presumed 
to  intend  to  make  "vhatever  profit  the  business  will 
allow.  The  municipal  corporation  is  allowed  to  go  into 
business  only  on  the  theory  that  thereby  the  public 
welfare  will  be  subserved.  So  far  as  gain  is  an  object, 
it  is  a  gain  to  a  public  body  and  must  be  used  for 
public  ends.  Those  who  manage  the  work  cannot  law- 
fully make  private  profit  an  aim  as  the  plantiff's 
directors  not  only  may  but  must. 

'The  fact  that  the  municipality  owned  the  plant  for 
which  its  counsel  fixed  the  rate  was  supposed  to  dis- 
qualify its  ofiicers  at  least  when  other  plants  were 
submitted  to  the  judgment  of  strangers.  But  a  city 
council  has  no  such  interest  in  the  city's  electric  plant 
as  to  make  it  incompetent  to  fix  the  rates.  Whatever 
the  value  of  the  distinction  between  the  private  and 


public  functions  of  the  municipalitj',  the  duty  of  its 
governing  board  in  this  respect,  as  we  have  said,  is 
public  and  narrowly  fixed  by  the  act.  The  conduct  of 
which  the  plaintiff  complains  is  not  extortion,  but  on 
the  contrary  charging  rates  that  draw  the  plaintiff's 
customers  away.  The  standard  of  these  rates,  how- 
ever, according  to  the  Supreme  Court,  is  fixed  by  the 
Legislature.  If  the  rates  had  been  fixed  by  law  at  the 
present  amounts,  it  would  be  vain  to  deny  their  valid- 
ity. The  trouble  with  the  plaintiff's  argument  is  that 
it  attempts  to  go  behind  the  interpretation  that  the 
Supreme  Court  has  given  to  the  acts  concerned  and  to 
overwork  the  delicate  distinction  between  the  private 
and  public  capacities  of  commercial  corporations.  It 
is  unnecessary  to  refer  tS  the  numerous  cases  upon 
classification  by  state  laws  in  order  to  show  that  the 
distinction  in  question  here  is  very  far  from  being  so 
arbitrary  that  we  must  pronounce  it  bad." 


Authorizations  Granted  by  and  Sought 
from  Federal  Power  Commission 

THE  Federal  Power  Commission  has  authorized  a 
twenty-five  year  license  for  the  Gladstone  Mining 
Company  of  Buena  Vista,  Col.  The  application  was  filed 
Sept.  28  and  was  approved  Oct.  31.  The  license  covers 
a  small  power  development  on  Denny  Creek  to  be  used 
for  mining  purposes.  The  commission  has  authorized 
the  issuance  of  a  preliminary  permit  covering  a  small 
power  project  at  the  government  lock  and  dam  in  the 
Ocklawaha  River  in  Marion  County,  Fla.,  where  600  hp. 
is  to  be  developed  for  public  utilitj'  purposes  by  the 
Ocklawaha  Reclamation  Farms  of  Ocala  Fla.  A  pre- 
liminary permit  was  granted  the  Louisiana  Gravity 
Canal  Company  of  Alexandria.  La.,  covering  a  power 
project  on  Bayou  Cocodrie  in  Rapides  and  Evangeline 
Parishes.  Another  preliminarj'  permit  was  granted  for 
the  project  of  the  Elmore  Copper  Company  on  the  south 
fork  of  the  Boise  River  in  Elmore  County,  Idaho. 

The  commission  also  has  ruled  on  four  declarations 
of  intentions.  In  the  case  of  a  proposed  development 
by  Ira  Cornelius  on  the  ^Miitt  River  near  Rogers,  Ark., 
the  commission  found  that  the  interests  of  interstate 
and  foreign  commerce  were  not  affected.  The  proposal 
of  the  Pigeon  River  Lumber  Company  to  build  four 
dams  in  Pigeon  River  near  the  international  boundary 
between  Minnesota  and  Canada  is  of  a  nature  to  affect 
interstate  and  foreign  commerce,  the  commission  held. 
A  similar  finding  was  made  in  the  case  of  the  pro- 
posed project  of  Fred  D.  Breit  in  the  Fox  River  near 
Dayton,  111.  The  proposed  project  of  F.  M.  Waring  in 
the  Juanlta  River  near  Ne^vport,  Pa.,  was  held  to  come 
under  the  purview  of  the  water-power  act.  The  Juanita 
River  is  not  navigable,  but  it  is  believed  that  the  project 
will  affect  the  navigable  capacitj*  of  the  Susquehanna. 

An  application  for  a  preliminarj-  permit  has  been 
filed  by  the  Fort  Klamath  Meadows  Company  of  Kla- 
math Falls,  Ore.  The  project  involves  550  hp.  intended 
to  furnish  light  and  power  on  the  company's  own  land. 

The  San  Joaquin  Light  &  Power  Corporation  of  Los 
Angeles  has  applied  for  a  preliminary  pei-mit  covering 
one  large  reservoir,  three  conduits,  two  diversion  dams 
and  three  power  houses  on  the  South  Fork  of  the  Merced 
River  and  one  dam  and  power  house  on  the  main  stream 
of  the  Merced  River.  The  project  is  located  in  Mari- 
posa County,  Cal.  The  power  capacity  is  estimated  at 
55,000  hp.  and  the  insatlled  capacitj*  at  110.000  hp. 
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American  Valuation  to  Bring  Price 
Statistics 

A  BENEFIT  of  the  American  valuation  plan  which 
had  not  been  emphasized  before  has  been  pointed  out 
by  Secretary  of  Commerce  Hoover.  He  calls  attention 
to  the  fact  that  the  adoption  of  this  method  of  valuing 
imports  will  necessitate  the  building  up  of  a  much  need- 
ed statistical  service  on  prices.  He  believes  the  Ameri- 
can valuation  plan  will  require  a  very  elaborate  return 
of  price  data.     " 


American  Engineers  to  Design  Brazilian 
Centennial  Lighting 

DESIGN  of  the  general  illumination  ol  the  Brazilian 
Centennial  Exposition  has  been  placed  in  the 
hands  of  American  engineers.  An  appropriation  of 
$500,000  has  already  been  approved  by  the  Brazilian 
government,  which  may  be  increased.  The  contract  for 
the  wiring  has  been  obtained  by  the  General  Electri'. 
Company  of  Brazil,  the  Brazilian  subsidiary  of  the 
International  General  Electric  Company. 

W.  D'Arcy  Ryan,  designer  of  the  Pan-American  Ex- 
position illumination  and  numerous  other  spectacies, 
including  the  National  Capitoi  illumination  on  Armistice 
Day,  together  with  his  chief  engineer  and  designer, 
is  being  sent  to  Brazil  to  taKe  charge  of  the  work= 
His  engineer  and  designer  are  leaving  tor  Brazil  this 
week,  and  Mr.  Ryan  expects  to  follow  about  Nov    25. 

The  contract  was  taken  on  a  cost  basis,  whicn  will 
permit  the  General  Electric  Company  to  take  advantage 
of  Brazilian  stocks.  The  company  is  now  engaged  in 
manufacturing  lamps  in  Brazil  ana  has  been  able  to 
build  up  a  Brazilian  stock  of  a  million  or  more  lamps. 

Congress  has  appropriated  $1,000,000  for  the  erection 
and  equipment  of  the  American  building  at  the  ex- 
position, and  it  is  understood  that  the  British  govern- 
ment as  well  as  several  others  will  have  buildings.  An 
effort  is  being  made  to  standardize  on  the  lighting  of 
all  the  buildings. 


Holds  Pre- War  Valuation  Unfair  for 
War-Time  Rates 

THE  Court  of  Appeals  of  the  District  of  Columbia 
this  week  reversed  the  opinion  of  the  District 
Supreme  Court  which  had  upheld  the  valuation  placed 
by  the  Public  Utilities  Commission  on  the  property  of 
the  Potomac  Electric  Power  Company.  The  higher 
court  held  that  the  commission  erred  in  making  the 
valuation  as  of  July  1,  1914,  rather  than  as  of  Dec.  31, 
1916.  The  commission  has  decided  to  appeal  to  the 
United  States  Supreme  Court. 

The  company  is  collecting  10  cents  per  kilowatt-hour, 
of  which  it  keeps  8.075  cents  and  places  the  remainder 
in  a  fund  pending  the  price  outcome  of  the  case. 
Already  over  $2,000,000  has  so  far  been  set  aside  and 
there  is  a  possibility  that  the  fund  may  reach  $3,000,000 
before  the  case  is  decided. 

In  issuing  its  decision  the  Appellate  Court  said: 

The  commission  found  the  fair  value  of  the  property  as  of 
.July  1,  1914,  to  be  $10,250,000.  The  uncontradicted  evidence 
showed  that  between  that  date  ami  Dec.  31,  1916,  the  time 
of  said  valuation  there  had  been  a  sharp  rise  in  values.  Ap- 
pellants contend  that  the  commission  as  matter  of  law  in 
reaching  a  conclusion  as  to  the  fair  value  of  their  property 
on  Dec.  31,  1910,  should  have  taken  into  consideration  the 


increased  value  of  that  property  as  shown  by  the  evidence 
between  the  earlier  and  the  later  dates.  This  the  commis- 
sion declined  to  do,  but  taking  for  a  basis  the  fair  value 
of  the  property  as  of  July  1,  1914,  the  commission  added  net 
additional  expenditures  on  the  property  subsequent  to  that 
date  and  they  entirely  ignored  the  evidence  as  to  the  in- 
crease in  the  value  of  the  property  forming  the  basis  of  the 
valuation  of  July  1,  1914. 

The  trial  court  was  of  the  view  that  the  rule  adopted  by 
the  commission  was  correct.  We  are  unable  to  concur  in 
that  view. 

The  principal  object  of  valuation  of  cost  is  to  provide  a 
rate  base  and  the  statute  clearly  contemplates  that  the  com- 
mission shall  ascertain  the  value  as  of  the  time  of  said 
valuation  and  not  as  of  some  anterior  date.  It  has  been 
ruled  many  times  that  there  must  be  a  fair  return  to  a 
public  utility  "upon  the  reasonable  value  of  the  property  at 
the  time  it  is  being  used  for  the  public." 

In  the  present  case  the  commission,  in  effect,  declined  to 
find  the  present  value  of  the  property  because  not  satisfied 
as  to  how  long  existing  conditions  would  continue.  In  as- 
suming this  position  the  commission  must  have  overlooked 
paragraph  nine  of  the  statute,  authorizing  it  at  any  time,  of 
its  own  initiative,  to  make  a  revaluation  of  the  property  of 
any  public  utility. 

As  conditions  changed  and  values  were  substantially 
affected,  it  would  have  been  the  further  duty  of  the  commis- 
sion to  exercise  its  discretion  and  revalue  the  property.  The 
conditions  existing  were  world-wide,  and,  while  their  dura- 
tion and  tuture  effect  were  problematic,  there  was  no  im- 
mediate prospect  of  a  return  to  normal  conditions.  It  may 
be  suggested,  although  the  point  was  not  raised  in  the 
opinion  of  the  commission,  that  practical  difficulties  would 
have  been  encountered  in  an  attempt  to  ascertain  the  in- 
crease in  value  of  the  property  between  July  1,  1914,  and 
Dec.  31,  1916.  But  there  was  substantial  evidence  before 
the  commission  as  to  the  rise  in  values,  and  a  brief  investi- 
gation would  have  enabled  the  commission  to  determine 
with  substantial  accuracy,  how  much  in  fairness  should  be 
added  to  the  earlier  valuation. 


Electric  Bond  &  Share  Investigating 
American  Cities  Properties 

THE  American  Cities  Company,  the  5  per  cent-6 
per  cent  collateral  trust  gold  bonds  of  which  are 
in  default,  is  to  be  reorganized.  The  Electric  Bond  & 
Share  Company  has  been  invited  to  participate  in  the 
reorganization  ana  pending  its  decision  is  making  an 
investigation  of  the  properties.  The  bonds  in  default 
and  outstanding  amount  to  $7,709,000  and  are  secured 
by  a  majority  of  stock  of  each  of  the  underlying  com- 
panies. 

The  subsidiary  properties  are  the  Birmingham  (Ala.) 
Railway,  Light  &  Power  Company,  Memphis  (Tenn.) 
Street  Railway  Company,  Little  Rock  (Ark.i  Railway 
&  Electric  Company,  Knoxville  (Tenn.)  Railway  &  Light 
Company,  Houston  (Tex.)  Lighting  &  Power  Company 
and  New  Orleans  (La.)  Railway  &  Light  Company. 

The  American  Cities  Company  in  turn  is  controlled 
by  the  United  Gas  &  Electric  Corporation. 


Utah  Light  &  Power  Issue  Sells  on  6Vz 
per  Cent  Basis 

AS  A  FURTHER  indication  of  the  strengthening  of 
the  public  utility  security  market  is  the  eagerness 
with  which  a  $2,000,000  issue  of  first  lien  general 
mortgage  6  per  cent  bonds  of  the  Utah  Light  &  Power 
Company  due  on  Feb.  1,  1944,  was  taken  up  by  investors 
this  week  on  a  65  per  cent  basis.  This  is  a  particularly 
low  yield  for  public  utility  bonds. 

A  $4,000,000  issue  of  cumulative  8  per  cent 
preferred  stock  of  the  Connecticut  Light  &  Power  Com- 
pany was  placed  on  the  market  this  week  at  98,  yield- 
ing 8.16  per  cent. 
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The  Proposed  Engineering  Center 
for  San  Francisco 

PLANS  are  under  way  for  interesting  a  large  num- 
ber of  San  Francisco  engineers  in  the  movement 
for  constructing  and  operating  an  office  building  of 
from  twenty  to  twenty-five  stories  which  would  be  rec- 
ognized as  a  center  of  engineering  activity.  The  move- 
ment is  fostered  by  the  San  Francisco  Electrical  Devel- 
opment League,  which  estimates  the  cost  of  the  project 
at  about  $2,000,000.  Several  schemes  for  financing  have 
been  considered,  the  preferred  means  being  to  accept 
the  offer  of  a  capitalist  who  has  agreed  to  advance 
$1,700,000  toward  the  total  amount  necessary  provided 
that  1,500  San  Francisco  engineers  will  buy  stock  in  the 
enterprise  to  the  extent  of  $200  each.  An  alternative 
plan  is  to  accept  an  offer  of  capitalists  to  meet  the  en- 
tire cost  of  construction,  provided  that  engineering 
societies,  the  Engineers'  Club  and  a  representative 
number  of  other  engineering  interests  agree  to  become 
tenants. 

Rocky  Mountain  Committee  on  Public 
Utility  Information  Formed 

PERMANENT  organization  of  the  Rocky  Mountain 
Committee  on  Public  Utility  Information  has  been 
completed.  The  committee,  whose  field  will  cover  the 
states  of  Wyoming,  Colorado  and  New  Mexico,  was 
organized  under  the  joint  auspices  of  the  Rocky  Moun- 
tain Division  of  the  N.  E.  L.  A.,  the  Wyoming  Utilities 
Association,  the  Colorado  Electric  Light,  Power  and 
Railway  Association  and  the  New  Mexico  Utilities  As- 
sociation. The  presidents  of  these  four  organizations 
are  to  be  ex  officio  members  of  the  committee. 

The  full  membership  of  the  committee  and  its  officers 
are  as  follows:  T.  0.  Kennedy  (chairman),  Denver 
(Col.)  Gas  &  Electric  Light  Company;  V.  L.  Board, 
(secretary  and  treasurer),  Denver  Gas  &  Electric  Light 
Company;  Frank  Kivel,  Denver  Gas  &  Electric  Light 
Company;  Norman  Read,  Colorado  Power  Company, 
Denver;  W.  C.  Sterne,  Summit  County  Power  Company, 
Denver;  Walter  F.  Brown,  Mountain  States  Telephone 
&  Telegraph  Company,  Denver;  John  J.  Cooper,  Moun 
tain  Electric  Company,  Denver;  John  F.  Greenawalt, 
Mountain  States  Telephone  &  Telegraph  Company;  E. 
A.  West,  Denver  Tramway  Company;  E.  A.  Phinney, 
Jefferson  County  Power  &  Light  Company,  Golden.  Col. ; 
Fred  Norcross,  Home  Gas  &  Electric  Company,  Greeley, 
Col.;  Frank  J.  Dostal,  Colorado  Springs  (Col.)  Light, 
Heat  &  Power  Company;  Charles  A.  Semrad,  Western 
Light  &  Power  Company,  Boulder,  Col.;  W.  F.  Raber, 
Arkansas  Valley  Railway,  Light  &  Power  Company, 
Pueblo,  Col;  E.  P.  Bacon,  Natrona  Power  Company, 
Casper,  Wyo. ;  Arthur  Prager,  Albuquerque  (N.  M.) 
Gas  &  Electric  Company ;  H.  D.  Randall,  General  Elec- 
tric Company,  Denver;  L.  M.  Cargo,  Westinghouse  Elec- 
tive &  Manufacturing  Company,  Denver;  A.  C.  Cornell, 
Western  Electric  Company,  Denver;  D.  P.  Strickler, 
Colorado  Springs  (Col.)  &  Interurban  Railway  Com- 
pany; J.  A.  Clay,  Western  Colorado  Power  Company, 
Durango,  Col.;  W.  P.  Southard,  Trinidad  (Col.)  Elec- 
tric Transmission  Railway  &  Gas  Company;  E.  J.  Con- 
don, Jr..  Intei-mountain  Railway  Light  &  Power  Com- 
pany, Colorado  Springs;  A.  E.  Bent.  Tucumcari  (N.  M.) 
Light  &  Power  Company;  0.  JI.  Einhart.  Roswell  (N. 
M.)  Gas  &  Electric  Company;  J.  H.  Macr.Iillan,  Santa 
Fe  (N.  M.")  Water  &  Light  Company;  E.  A.  Bradner, 


Las  Vegas  (N.  M.)  Light  &  Power  Company;  F.  H. 
Roberts,  Popo  Agie  Light  &  Power  Company,  Riverton, 
Wyo.;  J.  J.  Withrow,  Sheridan  (Wyo.)  County  Elec- 
tric Company,  and  R.  R.  Beddow,  Intermountain  Rail- 
way, Light  &  Power  Company,  Laramie,  Wyo. 


Automatic  Substaions  Discussed 

SPEAKING  before  the  Chicago  Section  of  the  Asso- 
ciation of  Iron  and  Steel  Electrical  Engineers  on 
Oct.  31,  Charles  H.  Jones  of  the  Chicago,  North  Shore 
&  Milwaukee  Railroad  said  that  one  substation  on  that 
road  had  only  0.485  failure  in  1,000  operations.  Mr. 
Jones  also  asserted  that  should  the  alternating-current 
supply  be  lost  and  a  number  of  trains  be  stalled  near 
the  substation,  when  the  lines  were  again  energized 
the  substation  would  go  through  its  usual  operations, 
but  the  direct-current  output  would  be  curtailed  by  the 
load-limiting  resistors,  which  would  merely  decrease  the 
acceleration  of  the  trains  instead  of  pulling  the  circuit 
breakers. 

The  future  of  the  substation,  in  Edward  Taylor's 
opinion,  depended  upon  standardization  of  equipment, 
and  he  predicted  that  present  apparatus  would  not  be 
recognizable  within  five  years.  Gordan  Fox  favored  the 
automatic  substation  for  steel  mills  because  it  would 
require  less  operators  than  the  semi-automatic  station. 
Because  there  are  many  cases  where  attendants  cannot 
be  eliminated  completely,  some  of  the  engineers  dis- 
cussing the  subject  favored  the  semi-automatic  type  in 
which  the  m.ain  supply  circuit  switches  must  be  closed 
by  an  attendant,  after  which  the  equipment  cares  for 
itself  automatically. 

Maine  Utility  Works  PSight  and  Day 
in  Race  Against  Record  Drought 


BY  CONSTRUCTING  a  dam  on  the  north  channel  of  the 
Kennebec  River  at  Skowhcgan,  Jle.,  the  Central  Maine 
Power  Company  is  raising  the  head  from  25  ft.  to  32  ft 
upon  the  waterwhoels  of  tlie  Woston  station  and  increasing 
the  capacity  of  the  three  present  generating  units  from 
2,500  kva.  to  3,750  kva.  each.  This  photograph  was  taken 
at  1  a.m.  Oct.  14,  as  the  company  is  maintaining  nigfat 
shifts  on  this  job  and  in  the  instaUation  of  additional  boiler 
capacity  at  its  Farniingdale  steam  plant  in  a  race  against 
the  worst  drought  experienced  in  eighteen  years.  So  far 
no  industry  has  suffered  for  power,  although  the  maximum 
daily  output  recently  reached  40S,000  kw.-hr.  aeainst  310,- 
000  kw.-hr.,  largest  twenty-four-hour  output  in  1920. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


New    Norwegian    Accumulator.  —  A 

Reuters  message  from  Christiania,  Nor- 
way, announces  that  an  important  new 
invention  has  been  made  there  by  Court 
Gross.  The  invention  is  a  storage  bat- 
tery said  to  possess  more  than  eleven 
times  the  capacity  of  those  now  on  the 
market.  By  its  use,  it  is  said,  an  elec- 
tric motor  car  can  loin  six  or  seven 
times  longer  than  with  the  older  types. 

Great  Northern  Power  Will  Extend 
Reservoirs  to  Increase  Employment. — 

To  afford  the  greatest  possible  amount 
of  employment  the  Great  Northern 
Power  Company  of  Duluth,  Minn.,  will 
throughout  the  winter  extend  its  reser- 
voirs to  provide  for  future  needs.  A 
substantial  reservoir  will  be  built  on 
the  Whiteface  River,  where  work  has 
already  been  started,  and  work  will  also 
be  carried  on  on  several  smaller  storage 
basins. 

War  Claims  Against  Telephone  and 
Telegraph  Companies. — Transfer  to 
federal  courts  of  claims  for  loss  and 
damage  against  telegraph,  telephone, 
cable  and  radio  companies  during  the 
period  of  federal  control  will  be  pre- 
cluded if  a  bill  introduced  in  the  Senate 
by  Senator  Sheppard  of  Texas  should 
be  approved.  The  bill  provides  that 
the  mere  fact  of  federal  control  is 
insufficient  to  bring  the  suit  within  the 
jurisdiction  of  a  federal  court. 

Palmer  Electric  Company  Elstablishes 
Bonus  System. — The  Palmer  Electric 
Company  of  Des  Moines,  Iowa,  has 
established  a  system  of  bonuses  by 
which  every  man  making  accessory 
sales  will  be  rewarded.  To  maintain 
the  force  over  the  winter  it  was  decided 
aJso  to  place  the  shop  on  an  hour 
basis,  each  man  to  be  paid  only  for  the 
productive  hours  he  works  each  day 
and  the  company's  inspector  to  have  the 
privilege  of  reducing  the  time  charged 
a  customer  if  there  is  evidence  of  time 
being  wasted.  Should  work  be  re- 
turned, the  workman  will  lose  the  time. 
The  hourly  rate  of  pay  has  been  in- 
creased. 

Ohio  Village  Fights  Discontinuance 
of  Electric  Service. — Because  the  village 
of  Ridgeway,  Ohio,  is  in  arrears  more 
than  $1,500  ifor  street-lighting  service, 
the  Mount  Victory  Electric  Light  & 
Power  Company  has  discontinued  the 
street-lighting  service  in  that  village 
and  has  applied  to  the  Ohio  Public  Utili- 
ties Commission  for  permission  to  cut 
off  all  other  service  to  Ridgeway  also. 
The  village  has  hired  counsel  and 
expects  to  fight  the  application.  It  is 
declared  that  almost  every  house  in 
Ridgeway  has  installed  electrical  fix- 
tures and  appliances  which  would  be 
useless  if  the  service  were  stopped.  An 
attempt  is  being  made  to  secure  a 
settlement  by  allowinier  a  slightly  higher 
rate  for  domestic  service  and  by  arrang- 
ing for  a  five-year  bond  issue  to  cover 
the  amount  in  arrears  on  the  street 
lighting. 


Nova  Scotian  Water-Power  Develop- 
ment.— The  first  undertaking  of  the 
Nova  Scotia  Power  Commission,  which 
is  only  two  years  old,  was  a  develop- 
ment at  St.  Margaret's  Bay  primarily 
intended  to  supply  the  city  of  Halifax. 
An  initial  installation  of  10,700  hp., 
delivering  approximately  20,000,000 
kw.-hr.  a  year  in  the  city,  has  been 
made  and  constitutes  the  largest  under- 
taking of  its  kind  in  the  province. 
Ultimately  the  rating  will  reach  15,000 
hp.  and  the  output  30,000,000  kw.-hr. 

Electricity  Aids  Interpretation  of 
Church  Service  by  Color. — Four  large 
circular  lanterns  which  shed  many 
variations  of  blue,  red,  amber  and 
green  as  the  electricity  was  switched 
on  and  off  were  installed  in  a  New  York 
City  church  recently,  the  idea  being 
that  by  the  use  of  "interpretative" 
lighting  the  ritual  and  music  of  church 
services  can  be  made  more  impressive 
and  their  emotional  significance  en- 
hanced. The  idea  appears  to  be  a  de- 
velopment of  the  "color  harmony" 
theory  that  has  been  demonstrated  be- 
fore the  Illuminating  Engineering 
Society  and  others  and  which  aims  to 
synchronize  color  and  music. 

Rochester  Company's  New  Rural 
Transmission  Line. — A  new  35,000-volt, 
60-cycle  transmission  line  between 
Rochester  and  Webster,  N.  Y.,  which 
takes  the  place  of  a  former  25-cycle 
line  energized  from  the  wires  of  the 
Rochester  &  Sodus  Bay  Railway,  is 
described  in  the  October  house  organ  of 
the  Rochester  Gas  &  Electric  Company. 
An  interesting  feature  of  the  new  line  is 
that  it  carries  lead  covered  cable  over- 
head on  poles  for  11.000-volt  operation, 
the  smaller  space  occupied  and  the  free- 
dom from  danger  and  trouble  being 
thought  to  outweigh  the  difficulty  and 
cost  of  installation.  Unusually  rugged 
construction  was  necessitated,  particu- 
larly where  crossings  with  other  lines 
were  made,  and  in  one  place  stone- 
filled  cribs  had  to  be  constructed  in 
order  to  support  the  poles  where  a 
marsh  was  crossed. 

First  Canadian  Electric  Light  Plant. 

— In  sketches  of  the  life  of  the  late 
Senator  Frederic  Nicholls  of  Canada 
appearing  in  our  columns  it  was  stated 
that  "the  first  system  for  supplying 
electric  light  to  the  Canadian  home  was 
the  Toronto  Incandescent  Light  Com- 
pany, which  came  into  being  June  26, 
1889."  An  authority  on  such  matters, 
John  Murphy,  electrical  engineer  of  the 
Department  of  Railways  and  Canals  of 
the  Dominion  of  Canada,  brings  to  our 
attention  the  fact  that  the  Chaudiere 
Electric  Light  &  Power  Company, 
predecessor  of  the  present  Ottawa  Elec- 
tric Company,  began  to  supply  electric 
lighting  to  Canadian  homes  on  May  21, 
1887,  more  than  two  years  before  the 
date  of  the  Toronto  installation,  thus 
making  the  Ottawa  station  the  pioneer 
electric  light  plant  of  Canada.  We  are 
glad  to  set  the  record  right  in  the  in- 
terest of  historical  accuracy. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Electrical  Supply  Jobbers'  Associa- 
tion.— The  general  meeting  of  this 
association  will  be  held  at  the  Hotel 
Cleveland,  Cleveland,  Ohio,  on  Nov.  30, 
Dec.  1  and  2.  It  will  be  preceded  by  a 
meeting  of  the  Atlantic  Division,  to  be 
held  at  the  same  place  on  Nov.  29. 

New  York  Section,  Illuminating  En- 
gineering Society. — This  section  will 
consider  "Color  Psychology  and  Its  Ap- 
plication in  Church  Lighting"  at  its  next 
meeting,  Nov.  17.  A  practical  demon- 
stration will  be  given  and  there  wrill  be 
a  discussion  of  the  technical  and 
mechanical  phases  of  the  system. 

New  York  Companies*  Section,  N.  E. 
L.  A. — The  first  meeting  of  this  section 
for  1921-22  will  be  held  on  Nov.  16  at 
130  East  Fifteenth  Street.  John  W. 
Lieb,  vice-president  of  the  New  York 
Edison  Company,  will  deliver  his  lecture 
on  Leonardo  da  Vinci  and  H.  M.  Ayles- 
worth,  executive  manager  of  the  N.  E. 
L.  A.,  will  talk  of  the  national  body. 

Institute  Section  Meetings.' — Section 
meetings  of  the  A.  I.  E.  E.  for 
next  week  are  scheduled  as  follows: 
Nov.  14,  New  York,  "The  Great  Lakes- 
St.  Lawrence  Canal";  Nov.  14,  Phila- 
delphia, "The  One  Best  Way  to  Do 
Work,"  by  Frank  Gilbreth;  Nov.  18, 
Akron,  "'The  Superpower  Survey  Re- 
port," by  W.  S.  Murray;  Nov.  18, 
Schenectady,  "Energy,"  by  David  B. 
Rushmore. 

Activities  of  the  A.  I.  and  S.  E,  E.— 
The  1921-1922  activities  of  the  Asso- 
ciation of  Iron  and  Steel  Electrical 
Engineers  are  now  in  full  swing,  and 
programs  for  the  next  meeting  of  each 
section  have  been  foiinulated  as  fol- 
lows: Cleveland  District  Section,  Nov. 
14  (joint  meeting  with  the  Cleveland 
Safety  Council),  "Mechanical  Breathing 
Apparatus  as  Compared  with  Manual 
Methods  of  Resuscitation  from  Electri- 
cal Shock  and  Other  Asphyxiation,"  by 
E.  H.  Lyon,  president  Cleveland 
Breathing  Machine  Company;  Pitts- 
burgh Section,  Nov.  21,  "Large  Power 
Rectifiers,"  by  James  H.  Milliken,  con- 
sulting engineer,  Chicago;  Chicago  Sec- 
tion, Dec.  16  (joint  meeting  with  West- 
ern Society  of  Engineers),  "Electricity 
in  Steel  Mills,"  by  W.  S.  Hall;  Philadel- 
phia Section,  Dec.  20  (joint  meeting 
with  A.  S.  M.  E.  and  Engineers'  Club), 
"Yard  Electrification  of  Industrial 
Plant  Railways,"  by  D.  M.  Petty,  elec- 
trical superintendent  Bethlehem  Steel 
Company,  Lehigh  plant. 


Coming  Meetings  of  Electrical  and  Other  Technical  Societies 


Electric  Tower  Club — Cleveland,  Nov.  ll-l.i. 

A.  I.  R.  K.  Section  Meetings— New  York. 
Nov.  14:  Philadelphia.  Nov.  11;  Wor- 
ce«|er.  Nov.  17;  Akron.  Nov.  IS; 
Schenectady,  Nov.  18;  Kansas  CItv, 
Nov.  26  ;  Toronto,  Nov.  25  ;  MinneBota, 
Nov.  28;  Atlanta,  Nov.  30;  Baltimore, 
Dec.  8. 

A.  I.  and  S.  R  E, — Cleveland  Section,  Nov. 
U  ;  PlflBbiirgh  .Sertlon,  Nov.  21  ;  Chl- 
caKO  .Section.  TVr.  Ifi  :  Philadelphia 
Sertlon,  Dor.  20. 


A.  I.  E.  E.  .nnd  Society  of  Naval  Architect.-! 

and    Marine   Engineers    —   New    York, 

Nov.  17. 
Central  Division,  Electrical  Credit  Associa- 
tion— Chicago,    Nov.  17-18. 
Philadelphia     Serlion.     American     Welding 

•Soelctv— PhiliKlclphIa,    Nov.    21. 
Kentucky   Assoclallon   of  Public   Utilities — 

Louisville.    Nov.    22. 
Electrical     Supply     .Tobbers'     Assorlatlon — 

ricv.Innd,   Nnv.    30,   Deo.   1-2.      Atlantic 

Division,  ricvelnnd,  Nov.   2!). 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Fact  that  Automobilist  Could  Have 
Seen  Pole  with  Which  He  Collided  Not 
Sufficient  to  Nonsuit  Him. — In  sus- 
taining a  non.suit  found  by  the  lower 
court  in  Luckhart  vs.  Director-General 
of  Railroads,  the  Supreme  Court  of 
WashinRtdn  found  the  plaintiff,  vvho 
sought  damages  because  of  his  collision 
with  an  electric  light  pole  while  driving 
an  automobile,  to  have  been  negligent 
and  therefore  not  entitled  to  recover  a 
verdict,  but  none  the  less  asserted  that 
the  mere  fact  that  the  driver  was  able 
to  see  the  pole  was  not  in  itself  enough 
to  establish  negligence  on  his  part. 
(200  Pac.  564.)* 

Impairment  of  Contract  in  Franchise 
.Vntedating  Commission  Law  Forbidden. 
— Where  a  franchise  was  accepted  by  a 
company  with  a  provision  limiting  the 
i-ates,  the  Supreme  Court  of  New  York 
has  held  (Village  of  Warsaw  vs.  Pa- 
vilion Natural  Gas  Company),  the  sub- 
sequent passage  of  the  Public  Service 
Commissions  law  permitting  increases 
of  rates  by  filing  a  schedule  and  pub- 
lishing it,  as  ordered  by  the  commis- 
sion, does  not  apply,  as  it  would  impair 
the  obligation  of  the  contract  contained 
in  the  franchise;  nor  does  an  order  of 
the  commission  not  retroactive  in  its 
terms  authorize  an  increase  in  rates 
for  service  prior  to  the  order.  (190  N. 
Y.   S.   79.) 

Powers  of  Pennsylvania  Commis-sion. 
— When  the  appeal  of  the  Pennsylvania 
Power  &  Light  Company  from  the  deci- 
sion of  the  Superior  Court  of  Pennsyl- 
vania reversing  the  Public  Service  Com- 
mission and  holding  that  a  public  serv- 
ice company  cannot  increase  its  I'ates 
while  a  prior  increase  complained 
against  remains  undetermined  by  the 
commission  reached  the  Pennsylvania 
Supreme  Court  (see  Electrical  WoRU), 
Oct.  1,  page  687),  that  body  found  the 
decision  of  the  commission  that  it  had 
no  power  to  forbid  the  increase  was  a 
proper  one,  declaring  that  the  Superior 
Court  fell  into  error  in  not  considering 
the  general  scope  and  scheme  of  the 
|)ublic  service  act  and  its  applicability 
to  utilities  in  the  performance  of  their 
various  obligations.  The  act  did  not 
mean  abrogation  or  restriction  of  the 
rights  of  i)ublic  service  companies  to 
manage  their  own  affairs  to  the  fullest 
extent  consistent  with  the  protection  of 
the  public's  interest.  "Public  service 
business,"  the  court  continued,  "occu- 
pies a  peculiar  position  in  the  com- 
munity, interwoven  as  it  is  with  com- 
munal life,  of  a  nature  nionopoli.stic  in 
character,  compelling  the  public  to  be 
its  customer,  whether  it  would  or  not, 
operating  under  laws  with  govern- 
mental powers  not  given  to  ordinary 
companies.  In  determining  whether 
the  exercise  of  a  right  such  as  now 
discussed  offends  against  the  regula- 
tory  control    necessary   for    such   con- 

•The  Ipft-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  Systmn. 


cems,  in  the  interest  of  the  conveni- 
ence, accommodation  and  safety  of  the 
public,  the  authority  given  the  commis- 
sion should  be  liberally  construed,  and 
that  incidentally  necessary  to  a  full 
exposition  of  the  legislative  intent  be 
upheld  as  being  germane  to  the  law. 
Whore,  therefore,  the  unrestricted  ex- 
ercise of  existing  powers  tends  to 
nullify  the  commission's  control,  a  re- 
strictive use  is  intended,  its  extent  to 
be  determined  by  the  commission,  with 
a  right  of  appeal  to  the  courts  as  pro- 
vided by  the  act.  .  .  .  There  is  no 
limitation  on  the  number  of  times  a 
company  'may  demand,  collect  and  re- 
ceive fair,  just  and  reasonable  rates.' 
When  a  given  rate,  because  of  business 
conditions,  becomes  unfair,  unjust  and 
unreasonable,  the  company  has  the 
power  to  demand  fair,  just  and  reason- 
able rates.  It  initiates  rates  when  the 
necessity  here  defined  compels  it;  the 
wavering  scale  of  reasonableness  is  the 
standard,  and  of  it  the  utility  is  the  sole 
judge  in  the  first  instance,  subject,  of 
course,  to  what  may  later  follow  when 
the  commission's  machinery  is  started. 
This  authority  certainly  is  not  hostile 
to  the  public  service  act,  but  makes  the 
act  a  more  workable  one,  secures  to 
the  public  the  service  demanded,  the 
public  being  fully  protected  by  com- 
plaint and  reparation.  .  .  .  Gov- 
ernmental control  over  these  essential 
elements  of  corporate  existence  must 
be  carefully  exercised.  The  commis- 
sion and  the  utility  are  not  dealing  with 
a  purely  legal  proposition,  subject  to 
inflexible  rules  of  law,  but  with  an 
ever  -  changing  economic  condition, 
through  this  administrative  body,  with 
powers  adapted  to  fit  recurring  changes 
in  economic  life.  To  attempt  to  con- 
fine it  or  the  utility  to  the  sometimes 
unwieldy  procedure  adopted  by  the 
courts  would  be  subversive  of  all  the 
good  intended  by  the  act.  The  busi- 
ness disposed  of  by  this  body,  with  the 
speedy  and  expeditious  manner  in 
which  it  is  conducted,  is  enormous.  Cer- 
tain matters  before  it  must  assume  a 
legal  aspect,  as  appears  from  the  act. 
But  subjects  like  that  now  before  us 
(frequency  of  change  of  rate  of  utility) 
are  not  to  be  adjudged  by  technical 
legal  procedure.  They  are  regulated  by 
economic  law,  which,  so  far,  courts  or 
legislatures  have  not  been  able  to  con- 
trol. What  may  be  an  adequate  rate 
today  next  month  may  be  quite  unrea- 
sonable, and  this  through  circumstances 
beyond  the  control  of  the  commission^ 
utility  or  courts.  Therefore  the  right 
to  initiate  and  change  is  fundamental 
to  the  company."     (114  At.  649.) 

Relief  from  Alleged  Excessive 
Charges  in  New  Jersey  Must  Come 
from  Commission. — The  New  Jersey 
Court  of  Chancery  has  refused  to  the 
city  of  Millville  an  injunction  against 
the  collection  of  increased  rates  by  the 
Millville  Electric  Light  Company,  whose 
application  was  heard  but  not  passed 
upon  by  the  old  Board  of  Public  Utili- 
ties Commissioners.  The  company 
claimed  that  with  the  expiration  of 
ninety  days  from  the  date  of  the  appli- 
cation its  amended  rates  became  legal, 
while  the  city  held  that  the  original  ap- 
plication had  been  withdrawn.  The  new 
commission  refused  to  consider  the 
city's  request  for  its  adjudication,  on 
the  ground  that  it  could  not  take  up 
holdover  cases  from  its  predecessor. 
The  court  has  refused  the  city's  appli- 
cation, holding  that  relief  can  come  only 
through  the  Board  of  Public  Utility 
Commissioners. 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Reasonableness  of  Rates  and  Value  of 
Service. — Rates  sufficient  to  produce  a 
full  return  should  not  be  allowed,  the 
Wisconsin  Railroad  Commission  ob- 
served in  granting  increased  rates  for 
gas  to  the  Interstate  Light  &  Power 
Company,  when  such  rates  would  ex- 
ceed the  value  of  service  and  mean  a 
probable  discontinuance  by  consumers. 

Municipal-Plant  Rates. — Authorizing 
increased  electric  rates  for  the  munici- 
pal plant  of  the  village  of  Argyle,  the 
Wisconsin  Railroad  Commission  de- 
clared that  separate  schedules  should  be 
established  for  light  and  for  power  ser\'- 
ice  rendered  by  a  municipal  electric 
plant,  that  street  lighting  service  should 
return  its  share  of  the  cost  of  operation, 
that  energy  used  for  electric  pumping 
in  the  municipal  waterworks  should  be 
metered,  and  that  a  charge  should  be 
mr;de  for  energy  used  to  operate  a  city 
stone  crusher. 

Grounding  Secondary  Circuits  In- 
sisted On. — Declaring  that  a  large  num- 
ber of  fatalities  and  less  serious  acci- 
dents have  occurred  in  the  last  few 
years  through  the  failure  of  electric 
light  and  power  comparies  to  ground 
their  secondary  circuits  properly,  the 
Public  Utilities  Commission  of  Illinois 
ordered  the  Springfield  Gas  &  Electric 
Company  to  comply  with  the  commis- 
sion's rule  on  the  matter.  Failure  to 
do  so,  it  pointed  out,  "permits  exces- 
sive and  dangerous  voltages  to  exist 
on  wiring  in  buildings  and  sometimes 
makes  it  possible  for  persons  to  come 
in  contact  with  dangerous  voltages 
while    handling    lamps    or    appliances." 

Full  Return  Cannot  .\lways  Follow  at 
Once  Upon  Plant  Extension. — In  reduc- 
ing the  amount  of  surcharge  tempo- 
rarily allowed  the  Great  Western  Power 
Company  (see  Electricai.  World, 
June  4,  page  1329),  the  California  Rail- 
road Commission  observed :  "The  rea- 
sonable amount  on  its  investment  in  the 
Caribou  development  which  applicant 
is  entitled  to  earn  during  the  present 
year  is  difficult  of  definite  determina- 
tion. The  contention  of  applicant  that 
it  should  be  allowed  a  full  return  upon 
all  of  the  money  invested  for  the  period 
when  the  plant  is  physically  in  opera- 
tion, even  during  the  present  depres- 
sion when  an  actual  decrease  in  busi- 
ness is  estimated,  does  not  appear  to  be 
reasonable.  Applicant  has  increased 
its  hydro-electric  capacity  in  one  instal- 
lation by  60  per  cent  and  its  total  plant 
capacity  by  approximately  45  per  cent. 
If  it  sells  no  more  power  than  orig- 
inally estimated  to  the  Pacific  Gas  & 
Electric  Company,  it  would  without 
question  be  unfair  to  the  existing  con- 
sumers to  require  them  to  bear  the  en- 
tire additional  burden  this  year.  Ap- 
plicant cannot  expect  during  a  period 
when  its  business  do;s  not  increase  to 
receive  a  full  return  on  all  additions 
immedintely  upon  an  increase  of  ap- 
proximately 40  per  cent  in  its  fixed 
charges  and  plant  capacity." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  branches  of  the  Industry 


Eugene  H.  Rosenquest,  the  new  pres- 
ident of  the  Empire  State  Gas  and  Elec- 
tric Association,  has  been  engaged  in 
the  business  of  supplying  gas  and  elec- 
tric   light    and    power   for    twenty-five 


years.  He  is  the  president  of  the  Bronx 
Gas  &  Electric  Company,  which  supplies 
gas  and  electricity  to  the  eastern  sec- 
tion of  the  Boroujrh  of  the  Bronx,  New 
York  City.  Mr.  Rosenquest  is  a  mem- 
ber of  the  American  Institute  of  Elec- 
trical Engineers,  the  National  Electric 
Light  Association  and  the  Illuminating 
Engineering  Society.  He  has  served  on 
the  executive  committee  of  the  Empire 
State  Gas  and  Electric  Association  foi- 
the  past  ten  or  twelve  years  and  h;is 
taken  an  active  interest  in  all  its  affairs. 

Dr.  Kenneth  G.  .Matheson,  president, 
of  the  Georgia  School  of  Technolog>', 
has  accepted  the  pr-sidency  of  the 
Drexel  Institute  of  Philadelphia  and 
will  assume  his  duties  there  in  April 
next. 

John  S.  Hester,  superintendent  of 
overhead  and  transportation  of  the 
Laurel  (Miss.)  Light  &  Railway  Com- 
pany, has  been  promoted  to  succeed  A. 
B.  Coryell  as  general  superintendent, 
and  will  supervise  the  operation  of  the 
power  plant  in  connection  with  other 
duties. 

RuBHell  G.  Warner  has  been  promoted 
from  instructor  in  electrical  engineer- 
ing to  assistant  professor  in  electrical 
engineering  at  Yale  University.  He  will 
handle  the  technical  courses  formerly 
conducted  by  Prof.  H.  V.  Bozell,  who 
has  resigned  to  devote  his  entire  time 
to  the  MeGraw-Hill  Company  as  co- 
editor  of  the  Electric  Railway  Journal 
and  editor  of  Bus  Transportation, 
which  is  a  new  monthly  section  of  the 
first-named  publication.  For  the  past 
year  and  a  half  Professor  Bozell  has 
devoted  part  time  to  Yale  in  addition 
to  his  duties  as  co-editor  of  Elcciric 
Railway  Journal.  *" 


G.  F.  Lackey,  consulting  engineer,  has 
been  elected  vice-president  of  the  Col- 
orado Springs  (Col.)  Light,  Heat  & 
Power  Company  to  succeed  Rush  L. 
Holland,  who  has  resigned  to  become 
Assistant  Attoi'ney-General  of  the 
United  States. 

Lieut.-Col.  S.  W.  Fleming,  Jr.,  of  the 
firm  of  Gannett,  Seelye  &  Fleming,  en- 
gineers, Harrisburg,  Pa.,  has  been  ap- 
pointed by  Governor  Sproul  of  Pennsyl- 
vania a  member  of  a  commission  to 
study  the  battlefields  of  France  and 
Belgiun.  with  the  object  of  marking 
where  Pennsylvania  troops  fought  In 
the  war. 

A.  H.  Horton  is  now  directing  a  new 
census  by  the  United  States  Geological 
Survey  of  d:*veloped  water  powers  in 
the  United  States.  This  survey  will,  it 
is  believed,  be  completed  by  Jan.  L  It 
was  under  Mr.  Horton's  direction  that 
the  Survey  prepared  state  maps  show- 
ing the  location  of  power  stations  and 
transmission  lines  used  in  the  public 
service. 

Mr.  Horton  is  a  native  of  Franklin, 
Pa.  His  primary  education  was  ob- 
tained in  the  public  schools  of  Silver 
Creek,  N.  Y.  He  received  his  engineer- 
ing training  at  Cornell  University, 
where  he  was  graduated  in  1898.  His 
first  year  out  of  the  university  was 
spent  in  the  service  of  the  United  States 
Deep  Waterway  Survey.  He  then  spent 
five  years  with  the  United  States  Lake 
Survey,  after  which  he  was  for  two 
years  a  member  of  the  staff  of  the 
Uiiiled   States   Reclamation   Service. 

Since  1906  Mr.  Horton  has  been  with 


the  Geological  Survey.  He  began  as 
a  junior  hydraulic  engineer  and  has 
risen  through  various  promotions  to  the 
important  position  of  chief  of  the  power 
resources  division.  In  addition  he  is 
the  district  engineer  in  charge  of  the 
Survey's  power  work  in  the  middle  At- 
lantic and  Ohio  River  districts. 


Henry  G.  .Morris  has  been  appointed 
by  Secretary  Hoover  to  head  the  new 
fuel  division  of  the  Bureau  of  Foreign 
and  Domestic  Commerce.  Mr.  Morris, 
who  is  a  graduate  of  the  Massachu- 
setts Institute  ci  Technology,  has  beer 
connected  with  goveniment  activities 
since  1917. 

D.  JIcFarlan  Moore,  who  has  been 
elected  a  vice-president  of  the  Illumi- 
nating Engineering  Society,  has  been 
pi-ominent  in  electrical  ciixles  for  a 
number  of  years.  He  was  one  of  Edi- 
son's sixty-five  early  assistants.  In 
1894  he  organized  his  own  company  and 
at  one  time  there  were  over  four  miles 
of  the  unique  "Moore  Light"  long  tubes 
in    domestic    use.      The    advent    of   the 


tungsten  lamp  resulted  in  Mr.  Moore's 
activities  being  absorbed  by  the  General 
Electric  Company.  Mr.  Moore  is  a 
fellow  of  the  .\.  I.  E.  E.  and  has  served 
on  other  technical  bodies.  Jlore  than  a 
hundred  patents  have  been  granted  to 
him,  and  at  the  Rochester  convention  of 
the  Illuminating  Engineering  Society, 
in  September,  he  gave  an  interesting 
demonstration  of  several  new  forms  of 
electric  lamps. 

F.  H.  Saufer  has  become  connected 
with  Ginbs  &  Hill,  consulting  engineers. 
New  York,  and  will  be  concerned  with 
the  development  of  i-aih-oad  electrifica- 
tion. He  was  in  the  service  of  the  Gen- 
eral Electric  Company  from  1894  to 
1903  and  has  also  held  positions  with 
the  American  Locomotive  Company  of 
Schenectady,  N.  Y..  including  those  of 
designer  of  steam  and  electric  locomo- 
tives. Recently  Mr.  Sauter  has  been 
associate  editor  of  the  "Locomotive 
Dictionary." 

C.  O.  Mallloux.  well-known  consult- 
ing engineer  and  chairman  of  the  Inter- 
national Eleetroteehnical  Commission, 
has  been  invited  by  the  President  of 
France  through  M.  Berthelot,  of  the 
Academie  des  Sciences  and  chairman  of 
the  Ampiere  centennial  committee,  to 
deliver  the  address  of  eulogy  on  Am- 
piere on  Nov.  24.  The  ceremony  will 
take  place  at  the  Sorbonne  in  Paris  and 
will  be  presided  over  by  President  Mil- 
lerand  of  the  French"  Republic.  Mr. 
Mailloux  has  also  been  asked  to  act  as 
honorary  president  of  the  Internal  Con- 
ference on  Superpower  Systems,  which 
will  be  held  during  the  same  week.  The 
expectations  are  that  Mr.  Mailloux  will 
sail  from  New  York  on  Nov.  12  on  the 
S    S.  Lafavette. 
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J.  I.  Colwell,  district  manajrer  of  the 
Western  Electric  Company  at  Seattle, 
na-.  been  appointed  on  the  industrial 
bureau  of  the  Seattle  Chamber  of  Com- 
merce, which  is  making  a  survey  of  in- 
dustrial opportunities  in  the  Puget 
Sound  district. 

Bruno  H.  Ahlers  has  been  appointed 
sales  representative  of  the  Rockbostos 
Products  Corporation  of  New  Haven, 
Conn.,  with  offices  at  366  Madison  Ave- 
nue, New  York  City,  and  Alvah  D. 
Stein,  Boston  representative,  with 
offices  at  l.")6   Purchase  Street,  Boston. 

J.  H.  Lobban,  who  has  been  appointed 
chairman  of  the  fixed-capital  records 
committee  of  the  N.  E.  L.  A.,  is  as- 
sistant general  accountant  of  the  De- 
troit Edison  Company.  He  has  served 
as  vice-chairman  of  the  committee  on 
classification  of  accounts,  reports  to 
commissions    and   relations    with   other 


Henry   Harvie,    who    was    killed    re- 


business.  Later  he  became  associated 
with  H.  A.  Tremaine,  an  association 
which  continued  throughout  his  career. 
In  the  early  eighties  Messrs.  Crouse 
and  Tremaine  established  the  Cleveland 
Carbon  Company,  which  was  later 
merged  with  the  Bolton  &  Cr>'stal 
Carbon    Company,  forming   the    Stand- 


tently  in  the  plant  of  the  Canadian  Gen-  grd  Carbon  Company.  Later  the  con- 
cral  Electric  Company  at  Peterborough,  trolling  interests  in  the  latter  corn- 
Ontario,  when  a  large  generator  burst  pany  were  sold  to  the  National  Carbon 
during  an  overspeed  contest,  was  well  Company.  Messrs.  Crouse  and  Tre- 
known   among   hydro-elc  trie   engineers  niaine    then    went    to    Fostoria,    Ohio 


in  eastern  Canada,  having  been  associ 
ated  with  the  design  and  construction  of 
power  plants  for  twenty  years.  Mr. 
Harvie  was  born  in  England  and  studied 
mechanical  engineering  at  London  Uni- 
versity. In  1900,  when  about  twenty- 
two  years  of  age,  he  went  to  the  United 
States,   and    in    the   following    year   he 


where  they  conducted  the  Crouse  & 
Tremaine  Carbon  Company.  Later 
they  sold  their  interest  to  the  National 
Carbon  Company  and,  together  with 
B.  G.  Tremaine,  R.  Crocker  and  Ira 
Cadwalder,  organized  the  Seneca  Bak- 
ing Company  at  Fostoria  and  the  Fos- 
toria    Incandescent     Lamp     Company, 


associations.  Mr.  Lobban  was  grad- 
uated from  the  University  of  Michi- 
gan in  electrical  engineering  in  the 
year  1911  and  entered  the  statistical 
department  of  the  Detroit  Edison  Com- 
pany as  engineer.  Later  he  was  pro- 
moted to  be  property  engineer  in 
charge  of  valuation  work,  property  and 
construction  records. 

L.  H.  Lund  has  been  elected  auditor 
of  the  Westinghouse  Electric  Interna- 
tional Company,  to  succeed  F.  N.  Kol- 
lock,  resigned. 

Charles  F.  Leonard  has  taken  charge 
of  business  promotion  for  Walter  N. 
Polakov  &  Company,  Inc.,  New  York, 
managerial  counsel,  and  has  severed  his 
connection  with  the  American  Insti- 
tute of  Weights  and  Measures,  for 
which  he  has  been  acting  as  technical 
adviser.  Mr.  Leonai'd  has  become  a 
vice-president  of  the  above  company 
rnd  makes  bis  headquarters  at  33  West 
Forty-second  Street,  New  York. 

Charles  Schneider,  formerly  superin- 
tendent in  charge  of  electrical  construc- 
tion of  the  Robbins  &  Myers  Company, 
has  been  appointed  general  factory  su- 
perintendent of  the  company.  Mr. 
Schneider  joined  the  Robbins  &  Myers 
Company  in  1898  and  wound  and  as- 
sembled with  his  own  hands  that  year 
the  fii-st  power  motor  ever  built  by  the 
company.  Previous  to  his  emplojniient 
by  the  Robbins  &  Myers  Company  Mr. 
Schneider  had  several  years'  experience 
in  central-station  work. 


joined  the  engineering  staff  of  the  On-  ^^^^h  Mr.  Crouse  president  of  the  lat 
tario  Power  Company  at  Niagara  Falls,  tg^.  This  group  then  purchased  the 
Ont,  where  he  spent  the  next  seven 
years.  In  1909  Mr.  Harvie  was  engaged 
by  the  Algoma  Steel  Corporation  on  the 
construction  of  a  plant  on  the  Michipi- 
coten  River  to  supply  power  to  the  com- 
pany's mines  in  that  district.  After  the 
completion  of  that  work,  he  went  to 
New  York,  where  he  spent  a  few  years 
on  the  staff  of  a  well-known  firm  of  con- 
sulting engineers,  returning  to  Canada 
in  1915  to  join  the  Ontario  Hydro-Elec- 
tric Power  Commission's  staff  as  chief 
draftsman  in  the  hydraulic  department. 
Early  in  1920  Mr.  Harvie  became  hy- 
draulic engineer  and  designer  for  the 
Canadian  IngersoU-Rand  Company  at 
Montreal,  but  this  position  he  relin- 
quished at  the  end  of  the  year,  joining 
the  staff  of  C.  H.  &  P.  H.  Mitchell,  To- 
ronto. 

.lohn  B.  Crouse,  who  died  at  his  home 
in  Cleveland  on  Nov.  6,  was  one  of  the 
pioneers  in  the  manufacture  of  electric 
lamps  and  a  persistent  advocate  of  the 
elimination  of  competition  through  co- 
operation. His  bi-oad  vision  led  to 
the  conviction  that  the  bitter  warfare 
between,  lamp  manufacturers  in  tjhe 
early  days  could  not  continue  without  Fostoria  Bulb 
sacrificing  quality  and  destroying  stand-  -!->i>nn.;no.  itc  r 
ards  which  were  essential  to  progress 
in  the  manufacture  of  lamps.  With 
H.  A.  Tremaine,  F.  S.  Ten-y,  J.  R. 
Crouse  and  B.  G.  Tremaine,  Mr.  Crouse 
co-operated  in  the  development  of  the 
idea  of  concentrating  the  lamp  busi- 
ness of  the  country  through  the  or- 
ganization of  the  National  Electric 
Lamp   Association.     The  first   step   af- 


Bottle  Company, 
changing  its  name  to  the  Fostoria  Glass 
Specialty  Company  and  using  the  fac- 
tory largely  for  the  incandescent-lamp 
business.  While  engaged  in  this  work 
the  idea  of  the  National  Electric  Lamp 
Association  was  conceived,  and  Mr. 
Crouse  devoted  to  it  his  whole-hearted 
attention.  Of  late  the  wt  rk  of  Mr. 
Crouse    in    promoting    co-operation    in 

_  the  electrical   industry  has   been   taker 

ter  the  organization  of  this  associa-  up  by  his  son,  J.  Robert  Crouse,  who 
tion  was  the  establishing  of  a  mutual  has  been  associated  with  and  a  partner 
engineering  department  and  lalora-  in  his  father's  business  since  his  grad- 
tories  in  Cleveland,  where  a  personnel     uation   frim    college    in    1897. 


was  provided  for  conducting,  through 
co-operative  effort,  investigations  in 
chemical  and  physical  research,  test- 
ing, factory  inspection  and  organiza- 
tion, illuminating  engineering,  techni- 
cal publicity,  business  development  and 


Winthrop  G.  Bushnell,  who  for  thirty 
years  had  been  active  in  the  develop- 
ment of  public  utilities,  particularly  in 
Connecticut,  died  suddenly  of  heart  dis- 
ease on  Oct.  23.  He  was  graduated 
from   Yale   in   1888   and   a   little   later 


sales    conferences    for    the    betterment    entered   the  commercial  department  of 
of  the  lamp   business   and   the  benefit    the  United  Edison  Manufacturing  Com- 


of  members  of  the  association.  One 
of  the  great  influences  of  this  organi- 
zation, which  has  been  extended  to  the 
present  time,  was  its  activity  and  en- 
terprise in  advanced  investigations  in 
the  field  of  lighting  and  illumination. 
In  recent  years  the  publications  issued 


pany.  This  company  was  afterward 
merged  \\ith  the  General  Electric  Com- 
pany. Mr.  Bushnell  remaining  with  the 
latter  until  1906  and  acquiring  much 
knowledge  along  electrical  engineering 
lines.  .About  190.5  he  bought  the  Falls 
Village  Water   Power  Company,   merg- 


as  the  result  of  these  researches  have     ing  it  into  the  Connecticut  Power  Com 


been  considered  the  most  authoritative 
available.  In  all  of  this  work  Mr.  Crouse 
took  an  active  interest  and  lent  his 
support   up  to   the   time  of  his  death. 

Mr.  Crouse  was  bom  Nov.  29,  1S42. 
in  Hartland,  Mich.,  and  at  an  early 
age  became  connected  with  the  milling 


pany,  together  with  the  New  London 
Gas  &  Electric  Company.  Under  thf 
guidance  of  Stone  &  Webster  the  Con- 
necticut Power  Company,  of  which  Mr. 
Bushnell  became  vice-president,  gr«w 
until  today  it  supplies  twelve  Connecti- 
cut cities   and    towns  with   electricity. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Spotty  Collections  Rule  in  New  England 

COLLECTIONS  in  New  England  electrical  circles  are 
still  slow,  according  to  leading  jobbers.  Settlements 
are  being  made  anywhere  between  sixty  and  ninety  days, 
and  the  improvement  noted  in  merchandise  sales  since 
summer  has  not  yet  extended  perceptibly  to  credit  de- 
partments. Underlying  financial  conditions  are  unques- 
tionably better,  and  business  is  gradually  recovering  in 
most  lines  of  manufacture  and  distribution.  Some  jobbers 
report  that  contractor-dealers  of  moderate  size  are  paying 
their  bills  more  promptly  than  the  larger  houses.  The 
stronger  central  stations  are  discounting  their  bills,  and 
the  large  industrial  buyers  are  doing  better.  Municipal 
plants  are  meeting  their  obligations  very  slowly,  pending 
tax  levies.  ■:  Heavy  business  is  yet  to  materialize  in  the 
construction  field,  but  on  the  whole  a  gradual  improvement 
is  expected. 

English  Electrical  Industry  Hoping  to 
Increase  Exports  to  Canada 

FIGURES  recently  laid  before  the  parliamentary  fuel 
committee  by  the  Water-Power  Branch  of  the  Canadian 
Department  of  the  Interior  are  interesting  in  showing  how 
completely  the  United  States  has  dominated  Canadian  elec- 
trical imports  during  the  fiscal  years  1919-1920  and  1920- 
1921.  According  to  these  statistics,  the  United  States 
shipped  into  Canada  during  the  fiscal  year  of  1919-1920  a 
total  of  $7,311,499  worth  of  electrical  equipment  and  ma- 
chinery against  $88,981  worth  from  the  United  Kingdom 
and  $34,7.59  from  all  other  countries.  In  1920-1921  the  pro- 
portion was  almost  the  same,  imports  from  this  country 
being  $7,296,-540,  from  the  United  Kingdom  $313,344,  and 
from  all  other  sources  $23,541.  How  imports  from  the 
United  States  were  divided  may  be  seen  in  Table  I. 

That  this  important  export  market  may  be  in  danger  is 
pointed  out  by  no  less  an  authority  than  Electrical  Indus- 
tries of  London.  According  to  that  paper,  English  elec- 
trical manufacturers  are  looking  hopefully  forward  to  in- 
creasing the  total  of  their  exports  to  Canada  and  are  de- 
pending on  the  exchange  situation  which   is  likely  to  de- 


TABLE  I— I.MPORTS  FROM  tXITED  STATES  UURINQ 
FISCAL  YEARS   1919-1920  AND   1920-1921 

1919-1920  1920-1921 

BaKorica $222,243  »I53,924 

f 'fiokinK  and  heatinK  appliancea.                                                  111,148  123,637 

Dviiamosandgcncratore.  ..                                                 1,039.067  1,227,398 

Li'ghliiiK  fixtures       698.879  650,548 

Mpirre           243.252  352.348 

Laiiipn,  arc   .                 9,719  28,669 

Lamps,  incandescent 1,153.407  970.163 

Moton.                       1.956.639  2,578,807 

Siwkrls            .                                                                                    138.312  300,935 

TrlrKrapIi,  telephone  and  wireleMspparattu                           754,179  966,084 

Inmstonncre,    123.118  167.427  , 

T„tal   $7,31 1,499  $7,296,540 


velop  as  a  result  of  the  passing  of  the  emergency  tariff 
by  congress.  English  manufacturers  feel  that  this  situation 
is  exceedingly  favorable  to  them  and  strongly  prejudicial  to 
American  firms  seeking  trade  in  Canada. 

In  addition  to  this,  the  opinion  is  held  that  the  recent 
decision  of  the  Canadian  Customs  Department  to  add  the 
exchange  margin  to  the  face  value  of  American  invoices 
when  valuing  goods  for  duty  should  set  a  large  number  of 
wholesalers  in  Canada  to  seeking  an  alternative  source  of 
supply. 


That  the  Canadian  market  for  electrical  material  will 
grow  largely  in  importance  during  the  next  few  years  can 
be  seen  from  the  repoi-t  of  the  Water-Power  Branch.  At 
the  beginning  of  1920  there  were  developed  2,417,896  hp.  in 
hydro-electric  plants  with  another  650,000  hp.  under  con- 
struction. Figures  are  not  available  on  the  amount  under 
construction  in  the  beginning  of  1921.    Numerous  rural-dis- 


TABLE  II— PRODUCTION  OF  ELECTRICAL  SUPPLIES  AND 

EQUIPMENT  IN  CANADA,  DURING  THE  FISCAL  YEAR 

1920-21 


Classes  of  Products 

Dynamos,  generators,  etc 

Transformers 

Switchboards,  panelboards  and 

Motors,  all  kinds 

Storage  batteries 

Primary  batteries 

Parts  and  supplies: 

Dynamos  and  generators,  etc 

Motors 

Storage  batteries 

Carb^ 


abinets 


Incandescent  lights 2,424,720 

Sockets,  receptacles,  bases,  et 

Electric  lighting  fixtures 

Telegraph  apparatus 

Telephone  apparatus 
Insulated  wires  and  cables. 
Electric  stoves  and  heaters. 

Electric  irons  and  fans 

Fuses 

All  other  electrical  apparatus  and  supplie 
All  other  products,  including  repair  work 


Total 


tribution  lines  are  being  planned,  according  to  the  report, 
as  is  also  the  construction  of  several  hundred  miles  of  light 
radial  railways. 

A  glance  at  the  total  yearly  production  of  electrical  ma- 
terials in  Canada  is  sufficient  to  show  that  much  of  the  sup- 
plies for  these  improvements  must  be  imported,  and  this 
applies  not  only  to  materials  and  equipment  for  generation 
and  transmission  but  to  household  appliances  also. 


Improving  Outlook  for  Schedule  Material 
Production  and  Sales 

WITH  but  one  or  two  exception.s,  manufacturers  of 
schetlule  material  interviewed  recently  by  a  repre- 
sentative of  the  Electrical  World  point  to  a  continuing 
improvement  in  demand  for  this  class  of  supplies.  Within 
the  past  two  months  substantial  progress  has  been  made 
in  converting  raw  material  purchased  at  former  high  price 
levels  into  finished  products  covered  by  actual  orders  from 
distributers.  Thus  one  considerable  obstacle  to  the  re- 
sumption of  buying  by  switch  and  socket  makers  has 
been  minimized,  and  in  a  striking  instance,  raw  material 
is  now  being  purchased  at  the  value  of  $20,000  in  a  given 
period  compared  with  about  $1,000  but  a  comparatively  few 
weeks  back.  Doubtless  it  will  be  some  months  more  before 
the  heavy  stocks  of  raw  material  on  hand  in  this  or  that 
manufacturer's  plant  since  war-time  orders  were  a  factor 
in  the  market  are  completely  liquidated,  but  the  propor- 
tion of  new  material  coming  in  is  rapidly  increasing,  and 
with  this  condition  is  coming  about  a  greater  stabiliza- 
tion in  production  costs  and  prices. 

Wages  have  been  slowly  going  down  in  comparison  with 
war-time  scales,  defining  these  as  the  total  compensation 
of  employees  within  a  stated  period.  One  leading  manu- 
facturer stated  that  further  reductions  must  be  established 
before  good  business  can  be  enjoyed  and  pointed  out  that 
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better  work  is  being  performed  by  new  employees.  Addi- 
tions to  the  payrolls  have  been  made  in  other  plants  also, 
and  one  manufacturer  now  utilizes  700  employees  as 
against  about  350  on  Sept.  1.  It  is  noted  in  more  than 
one  plant  that  the  efficiency  of  labor  is  decidedly  better 
than  a  year  or  two  ago.  The  continuance  of  very  high 
wages  in  the  building  industry,  one  manufacturer  holds, 
is  retarding  the  expansion  of  switch  and  socket  production 
in  different  sections  of  the  country  where  such  products 
are  fabricated. 

The  volume  of  business  now  being  handled  by  repre- 
sentative concerns  was  declared  to  have  reached  from 
60  to  75  per  cent  of  the  1920  peak.  Notwithstanding  the 
slow  revival  of  building,  enough  new  construction  is  being 
done  in  scattered  fields  to  make  a  decided  impression  on 
the  demand  for  schedule  materials.  Foreign  trade  in  this 
line  is  still  dull,  but  it  is  believed  that  the  high  quality 
of  American  products  will  be  more  and  more  recognized  in 
other  lands,  and  that  a  gradual  increase  in  shipments  is  to 
be  expected  where  the  necessary  credits  can  be  granted. 
Jobbers  are  buying  more  frequently  and  in  larger  volume, 
as  regards  domestic  business.  As  the  electrical  appliance 
trade  improves,  the  demand  for  plugs  and  switches  is 
bound  to  increase  perceptibly  over  the  present  fairly  good 
totals. 

Good  Holiday  Trade  Expected 

OPINIONS  of  jobbers  and  dealers  throughout  the  coun- 
try are  divided  on  the  subject  of  the  volume  of  holi- 
day trade  to  be  expected  this  fall.  The  amount  to  be 
done  is  given  at  anywhere  from  75  per  cent  to  125  per 
cent  of  last  year's  business,  the  majority,  however,  seem- 
ing to  feel  they  would  be  satisfied  with  a  volume  equal 
to  last  year's.  In  several  localities  dealers  and  jobbers 
are  said  to  have  considerable  caiTy-overs  from  last  year, 
and  this  will  tend  to  cut  down  orders  to  manufacturers. 
Always,  however,  there  remains  the  chance  thnt  there  will 
be  a  rush  of  buying  at  the  last  moment  that  will  bring 
up  sales  to  the  desired  level,  though  at  the  present  time 
dealers  in  only  a  few  sections  of  the  counti-j'  seem  to  show 
any  desire  to  place  oi-ders.  Most  jobbers,  however,  are 
going  ahead  with  confidence  and  stocking  up. 

New  York  jobbers  say  they  are  placing  orders  for  th3 
holiday  trade,  and  manufacturers  are  urging  dealers  to 
provide  for  their  requirements  as  early  as  possible  to  avoid 
a  last  minute  shortage.  Estimates  of  the  probable  volume 
of  Christmas  business  in  the  East  this  year  vary  con- 
siderably because  of  price  reductions  which  have  been 
made  during  the  year,  stocks  carried  over  and  the  hesi- 
tancy on  the  part  of  dealers  to  put  in  new  stocks.  Indi- 
cations are  that  jobbers  and  dealers  will  do  from  75  to  80 
per  cent  of  the  business,  in  dollars,  that  they  did  last 
year.  Manufacturers'  business  will  probably  be  slightly 
under  this  figure. 

Chicago  Christmas  trade  in  electrical  appliances  this 
year  will  vary  anywhere  from  60  to  100  per  cent  of  the 
1920  business,  according  to  the  opinions  of  dealers  and 
jobbers  interviewed  by  a  representative  of  ELECTRICAL 
World.  V-ry  few  dealers  have  had  any  Christmas  stock 
left  over  from  1920  so  that  they  are  buying  now.  One 
dealer  is  expecting  a  better  sale  of  small  appliances  than 
of  the  larger  equipment,  such  as  washers  and  vacuum 
cleaners.  The  majority  of  dealers  feel  that  most  of  the 
Christmas  retail  buying  will  come  in  a  rush  just  before 
Christmas.  This  occurred  last  year  and  brought  what  had 
started  out  as  a  dull  holiday  season  to  an  unusually  suc- 
cessful end. 

A  holiday  trade  equal  to  last  year's  and  in  some  cases 
surpassing  it  by  at  least  25  per  cent  is  anticipated  by 
New  England  jobbers.  General  buying  from  manufacturers 
for  this  trade  has  been  in  progress  for  some  time,  carry- 
over stocks  amounting  to  little  or  nothing.  A  shortage 
of  a  leading  make  of  hollow  ware  is  already  being  en- 
countered, and  new  orders  for  delivery  from  the  factories 
before  Christmas  must  be  placed  promptly  if  they  are  to 
be  filled  in  time  by  other  representative  manuf.^cturers. 
This  year's  stocks  are  more  diversified  than  last  ye.  r's  ac- 
cumulations.    Few  electrical  toys  were  carried  over,  and 


the  demand  for  flatirons,  toasters  and  percolators  overtops 
the  call  for  other  appliances. 

.Jobbers  in  the  Southea.st,  according  to  a  recent  report, 
are  beginning  to  accumulate  their  goods  for  holiday  trade 
on  the  basis  that  there  will  be  approximately  75  per  cent 
of  last  year's  business  in  the  portable  line  and  80  per  cent 
in  the  toy  line.  Orders  on  manufacturers  for  toys,  how- 
ever, will  be  only  50  per  cent  of  last  year  as  jobbers  there 
had  heavy  carry-overs  in  this  specialty. 

Holiday  purchasing  is  commanding  the  interest  of  jobbers 
in  St.  Louis.  It  is  the  general  expectation  there  that  the 
business  done  this  year  will  equal  and  possibly  exceed 
that  of  last  year.  The  reduced  prices  have  resulted  in 
more  liberal  buying  by  the  public,  and  trade  conditions 
here  are  better  than  they  were  in  November  and  De- 
cember of  last  year.  Dealers  have  placed  but  a  small 
portion  of  their  orders,  but  jobbers  are  laying  in  their 
stocks.  During  the  year  stocks  in  the  hands  of  both 
dealers  and  jobbers  were  substantially  reduced,  so  that 
almost  all  of  the  demand  for  this  season  will  pass  through 
their  hands  and  to  the  manufacturers.  It  is  expected  that 
the  principal  demand  will  be  for  heating  appliances,  espe- 
cially flatirons  and  toasters.  Some  difficulty  is  being 
experienced  in  getting  a  satisfactory  supply  of  irons  and 
also  of  curling  irons. 

Inquiries  are  coming  in  for  holiday  goods  on  the  Pa- 
cific Coast,  but  not  many  sales  are  being  made  at  the 
present  time.  Jobbers  in  general  are  anticipating  that  the 
holiday  trade  will  approximately  equal  that  of  last  year. 
Jobbers  held  over  considerable  stock,  in  some  cases  prac- 
tically the  entire  stock  that  will  be  needed  for  this  year's 
demands.  What  new  orders  have  been  placed  by  jobbers 
were  placed  on  the  basis  of  last  year's  sales.  Dealers  are 
anticipating  that  the  holiday  business  will  range  anywhere 
from  70  per"  cent  of  last  year's  sales  to  from  15  to  25  per 
cent  greater  than  last  year.  Many  dealers  carried  over  a 
considerable  amount  of  stock  from  last  year  and  probably 
will  not  do  much  reordering  until  this  has  been  moved. 


Metal  Market  Situation 

SALES  of  copper  in  October  were  considerably  in  excess 
of  estimates,  some  of  which  put  October  under  Septem- 
ber. The  official  figures  on  sales  were  140,000,000  lb., 
compared  with  97,000,000  lb.  in  September.  Output  in 
October  was  unchanged  from  the  previous  month,  amount- 
ing to  40,000,000  lb.  This  means  a  decrease  of  100,000,000 
lb.   in   the    surplus    of   copper. 

During  the  first  week  in  November  price  was  an  un- 
certain quantity.  Some  of  the  producers  were  reported  to 
be  shading  13  cents,  others  stuck  to  131  cents,  and  some 
met  13-cent  competition.  The  publication  of  the  sales 
figures  for  October  bolstered  the  market,  however,  and  pro- 
ducers are  declining  to  quote  under  131  cents  for  the  rest 
of  the  year.  During  the  week  it  became  known  that  a 
large  utility  had  covered  its  needs  for  some  time,  and  this 
has  made  many  feel  that  the  utilities  are  confident  of  a 
steadily  rising  copper  market.  Export  movement  for  the 
year  to  date  is  behind  1920. 


NEW  YORK  METAL  MARKET  PRICES 

Oct.  31.  1921  Nov.  7.  1921 

Copper                                                                    £         5     d  £       s       d 

London,  standard  spot 66        5      0  66      0       0 

Onts  por  Pound  Cents  per  Pound 

PrimcLakc BOO  l3.06-)3  2S 

Elcctrobtic \\\>  '2  M 

Ca-.ting "2   "J  '2   371 

Wire  base '^  >»  '*  ^° 

Load.  .\m.  S.  &  R.  Co.  price. j  70  4  70 

Tin  strai'V ::::::.... 2«  '21  « *2i 

Aluminum,  98  to  99  per  cent 2*iO  24.50 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Heax-,- copper «.dw.re 'US  "'s  «  's  oS  -  5  2? 

Brass.  hcivT 5  ??  ~  !  Ul  i  7?  —  4  S7« 

1  ead    heavv                           '   »'  —  '  "''  '   ''  —  I  ,i' 

zSr.cJd»^p.;. ;;;:..;: 2.25-250  200-225 
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The  Week 

IN  TRADE 

Prices   When    Quoted    Are   Those   Prevailing   at   the 

Opening  of  Business  on  Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


NOVEMBER  has  started  well  in  electrical  lines,  with 
demand  good  for  many  items,  some  shortages,  and 
with  the  price  trend  seemingly  deflected  from  the  down- 
ward path  to  the  level.  New  York  jobbers  report  numer- 
ous orders  for  more  than  ordinary  quantities,  and  as  they 
have  let  their  stocks  run  low  on  a  number  of  lines,  there 
is  a  good  movement  from  manufacturer  to  consumer. 
Chicago  manufacturers  and  jobbers  are  expecting  a  con- 
stantly increasing  business  until  the  first  of  the  year. 
There  is  a  considerably  improved  sign  business  noted 
there.  St.  Louis  sales  to  contractor-dealers  are  very  good, 
and  a  shortage  in  i-in.  black  iron  conduit  is  reported  there. 
Atlanta  jobbers  have  had  an  exceptionally  good  movement 
of  farm-lighting  plants,  as  a  result  of  higher  cotton 
prices. 

Electrical  contracts  in  New  England  have  shown  activity, 
and  this,  coupled  with  better  motor  sales,  is  a  cause  for 
optimism  on  the  part  of  jobbers.  On  the  Pacific  coast 
and  in  the  Intermountain  region  there  is  a  great  deal  of 
construction,  and  jobbers  are  moving  their  stocks  better 
than  in  the  summer  and  early  fall.  A  reduction  of  10 
per  cent  in  pole  line  hardware  took  effect  Nov.  3  and  is 
expected  to  stimulate  demand  for  that  article. 


NEW  YORK 

November  promises  to  be  a  still  better  month  for  the 
electrical  trade  than  was  October,  according  to  jobbers' 
comments  on  the  nature  of  last  week's  business.  This 
month  started  off  with  more  activity  in  all  lines,  and  orders 
have  been  for  somewhat  larger  quantities.  Close,  hand- 
to-mouth  buying  of  wiring  supplies  is  gradually  giving 
way  to  purchases  which  vdll  build  up  dealers'  stocks.  Few 
jobbers  are  carrying  any  large  stocks,  and  there  is  a 
much  better  movement  of  material  from  manufacturer  to 
jobber  and  jobber  to  dealer.  There  is  a  shortage  of  flexible 
armored  conductor,  and  some  jobbers  have  been  unable  to 
fill  orders  immediately  because  of  delayed  shipments  from 
the  manufacturer. 

Heating  appliances  and  household  devices  are  moving 
better  and  orders  for  holiday  stocks  are  beginning  to  make 
a  definite  showing. 

Conduit. — Trade  is  a  little  more  active,  but  so  far  there 
has  been  no  tendency  toward  large  orders.  The  following 
prices  were  quoted  this  week:  For  J-in.  black  pipe  in 
2,500-ft.  lots,  $48.29  to  $50.83;  3-in.,  $62.06  to  $65.32,  and 
1-in.,  $88.51  to  $93.16  per  1,000  ft.  Galvanized  pipe  in  the 
same  sizes  wa.s  quoted  at  $53.19  to  $55.93,  $68.61  to  $72.22 
and  $98.19  to  $103.36.  .Jobbers'  stocks  are  ample  in  the 
above  sizes  but  stock  in  larger  sizes  is  rather  low. 

Rubber-Covered  Wire. — No  change  has  been  noted  in  the 
conditions  of  the  wire  market  during  the  week.  Demand 
is  moderate  and  prices  remain  as  last  quoto<l.  No.  14 
rubber-covered  sells  at  $6.50  to  .$6.60  per  1,000  ft.  in  5,000- 
ft.  lots.    Stocks  generally  are  good. 

Flexible  Armored  Conductor. — The  active  demand  for 
this  material  has  completely  exhausted  some  jobber.s' 
stocks,  and  one  leading  manufacturer  is  reported  to  be 
from  2,000,000  ft.  to  3,000,000  ft.  behind  with  his  orders. 
No.  14,  two-wire,  single-strip,  is  (|iiotcd  this  week  at  $44. .50 
to  $46  per  1,000  ft.  in  lots  of  that  quantity.  Double-strip 
is  quoted  at  $46.50  to  $48  per  1,000  ft. 

Lamp  Cord. — .Tobbera  report  a  fair  demand  for  No.  18 
cotton,  twisted,  which  sells  for  $11.22  to  $12.90  per  1,000 


ft.  Parallel  cord  in  the  same  size  is  quoted  at  $14.96  to 
$15.60  per  1,000  ft.  Stocks  are  ample  to  meet  the  present 
demand. 

Loom. — There  is  only  a  very  moderate  demand  for  this 
material  and  stocks  are  small.  The  i^-in.  size  is  quoted  at 
$16.50  to  $17.33  per  1,000  ft.  and  the  Mn.  size  is  quoted  at 
$18  to  $18.90  per  1,000  ft.  in  lots  of  that  quantity. 

Metal  Molding. — This  material  is  in  fair  demand,  stocks, 
however,  being  kept  small.  The  three-wire  size  remains 
at  $5.60  per  1,000  ft. 

Tape. — Friction  and  rubber  tape  is  in  fairly  active  de- 
mand and  stocks  are  good.  Both  are  quoted  at  36  cents 
per  pound  in  100-lb.  lots. 

Heating  Appliances. — Jobbers  who  specialize  in  house- 
hold devices  report  that  the  demand  is  increasing  and 
dealers  are  ordering  for  holiday  requirements.  On  some 
makes  of  flatirons  and  curling  irons  there  is  still  a  short- 
age, but  manufacturers  are  promising  deliveries  in  ten 
days  to  two  weeks. 

CHICAGO 

A  strengthened  copper  market  was  the  principal  event 
of  the  week,  but  it  has  not  hampered  the  suburban  build- 
ing industry,  because  jobbers  report  brisk  ti'ade  on  flexible 
armored  conductor.  In  general,  the  trade  this  week  has 
been  good  on  most  lines,  especially  on  portable  lamps  and 
ironers.  Jobbers  and  dealers  are  gaining  confidence,  and 
they  express  the  opinion  that  trade  for  the  remaining  year 
will  improve  each  week. 

Pole-line  hardware  has  been  reduced  about  74  to  10  per 
cent,  but  prices  on  poles  and  cross-arms  still  stand  the 
same.  Price  changes  on  conduit  have  been  reported  by 
some  jobbers  while  others  report  no  change.  Meters  for 
central  stations  in  the  Middle  West  are  reported  selling 
well. 

Wire. — Movement  on  rubber-covered  No.  14  has  been  good 
this  week,  and  it  is  selling  for  $6.75  per  1,000  ft.  in 
5,000-ft.  lots.  Weatherproof  went  up  to  164  cents  a  pound 
in  1,000-lb.  lots,  and  jobbers  report  a  fair  market  vnth 
ample  stocks  to  fill  the  orders.  The  bare  wire  base  also 
has  advanced  to  164   cents. 

Flexible  Armored  Conductor. — This  material  has  in- 
creased in  price  along  with  the  rise  in  copper,  and  No.  14 
single-strip,  two-wire  sells  for  $50  per  1,000  ft.  in  5,000-ft. 
lots.  The  No.  14  double-strip,  two-wire  conductor  sells  for 
$52.50  per  1,000  ft.  in  5,000-ft.  lots.  The  demand  is  very 
active,  and  stocks  in  some  cases  are  just  even  with  the 
orders. 

Conduit. — The  new  discount  of  5  per  cent  has  been  re- 
ported by  some  dealers.  The  prices  for  black  pipe  in 
5,000-ft.  lots  per  1,000  ft.  are  as  follows:  4-in.,  $46.55  to 
$48;  S-in.,  $59.72  to  $62,  and  1-in.,  $85.05  to  $90.  Gal- 
vanized pipe  for  the  same  quantity  in  the  same  respective 
sizes  sells  for  $51.39  to  $53,  $66.26  to  $70  and  $94.72  to 
$100.     Sales  have  been  fair  to  good  and  stocks  are  ample. 

Heating  Appliances. — Jobbers  report  all  lines  of  appli- 
ances moving  well,  but  principally  ironers  and  portable 
stoves.  With  a  few  exceptions  the  stocks  of  most  jobbers 
are  heavy  enough  to  supply  the  trade. 

Tape. — Tape  has  not  changed  in  price,  but  the  market 
is  still  moving  fairly  well.  Rubber  tape  sells  for  40  cents 
a  pound,  while  cotton  tape  sells  for  38  cents  a  pound,  both 
in  100-lb.  lots.     Stocks  are  ample. 

Portable  LampK. — Several  jobbers  report  very  active  in- 
quiries on  portable  reading  lamps  and  also  report  some 
good  sales  on  this  line.    Stocks  are  sufficient  for  the  trade. 

High-Tension  Equipment. — Numerous  inquiries  on  high- 
tension  equipment  for  irrigation  purposes  in  the  West  are 
reported  by  one  manufacturer.  This  company  also  reports  a 
sale  of  a  3,600-kw.  outdoor  substation  in  the  eastern  Pennsyl- 
vania coal  mine  district.  Other  manufacturers  report  busi- 
ness better  than  last  week  because  of  the  removal  of  the 
railroad   strike   threat. 

Pole- Line  Hardwarej — A  general  price  reduction  of  be- 
tween 7i  and  10  per  cent  has  been  reported  on  this  mate- 
rial by  several  large  jobbers.  This  equipment  is  moving 
fairly  well,  and  jobbers  hav«  ample  stocks  for  trade. 
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Meiers. — One  dealer  reports  a  orisk  trade  on  this  mate- 
rial for  central  stations  in  the  Middle  West.  Another 
dealer  reports  an  upward  trend  on  sales  of  meters  for  every 
month  since  July. 

BOSTO^ 

Business  activity  is  well  sustained  in  electrical  lines, 
barring  the  development  of  large  projects  in  the  con- 
struction field.  Industrial  activities  in  New  England  are 
(generally  reflecting  better  sentiment  in  trade,  and  building 
operations  are  picking  up  somewhat  outside  of  Boston. 
Prices  were  easier  at  the  week  end  on  pole  line  hardware 
and  rigid  conduit. 

Considerable  buying  interest  was  reported  from  last 
week's  textile  show  'at  Boston  along  electrical  lines,  in- 
dustrial electric  truck  and  motor  sales  showing  more  life 
than  of  late.  Jobbers  are  still  buying  on  a  moderate 
scale,  though  less  hesitation  is  apparent  than  a  few  weeks 
ago.  Stocks  are  spotty  and  certain  appliances  are  in  strong 
demand,  making  deliveries  a  little  longer  than  earlier 
in  the  season.  Non-employment  is  diminishing  slowly. 
The  labor  situation  is  somewhat  unsettled  here  and  there, 
but  in  electrical  circles  conditions  appear  fairly  tranquil. 

Wire. — Prices  remained  relatively  firm  last  week,  but 
an  early  advance  is  expected  in  rubber-covered  wire,  at 
least  in  some  quarters.  In  5,000-ft.  lots  No.  14  sells  around 
$6.25  iper  1,000  ft.  Weatherproof  base  is  16  cents,  with  a 
little  better  movement.  Bare  base,  at  15i  cents,  is  unac- 
companied by  much  activity. 

Lamps. — Trade  is  better  in  tliis  line  than  in  many  other 
branches.  There  is  a  very  healthy  seasonal  demand  this 
year,  and  popular  interest  in  artistic  illumination  is  more 
evident  than  for  some  time.  Industrial  lighting  is  also 
receiving  widespread  attention.  No  shortages  are  reported 
in  the  usual  sizes  of  lamps,  and  deliveries  are  excellent  in 
til  is  territory. 

Pole-Line  Hardware. — A  revived  interest  in  this  class 
of  material  was  apparent  at  the  close  of  the  week,  and 
a  price  reduction  of  the  order  of  10  per  cent  was  an- 
nounced effective  Nov.  3.  Central-station  buying  has  picked 
up  somewhat.  A  few  representative  prices  from  jobbers' 
sheets  are  as  follows:  Cross-arm  braces,  IJ^-in.  x  /j-in.  x 
28-in.,  per  100  pieces,  order  of  $50  to  $100  net  value, 
$11.22;  galvanized  carriage  bolts,  less  $50  net  value,  4i-in. 
X  i-'m.,  $2.23  per  100;  galvanized  lag  screws,  less  than  $50, 
J-in.  X  4-in.,  $2.81  per  100;  machine  bolts,  S-in.  x  10  in., 
under  $50,  $9.07  per  100;  galvanized  thimbles,  l-'m.,  under 
$50,  $5.76  per  100. 

Flexible  Armored  Conductor. — No.  14  double-strip  stiff- 
ened last  week  to  $47..50  per  1,000  ft.  in  5,000-ft.  lots,  single 
strip  remaining  at  $45.  Trade  is  not  very  vigorous,  but 
routine  requirements  are  yielding  a  fair  volume  of  small 
business. 

Loom. — Recent  price  movements  appear  to  have  dulled 
the  edge  of  demand  somewhat.  So  far  the  increased  cost 
of  cotton  has  had  little  effect  on  quotations  for  this  mate- 
rial, which  is  readily  obtainable  in  quantity.  Some  com- 
plaint is  heard  that  present  prices  are  unprofitable  to  the 
trade.  In  1,000-ft.  lots  the  quotation  Saturday  was  $17.50 
on  ,Vin.  loom. 

Porcelain. — Shipments  of  "Nail-it"  knobs  have  reduced 
the  shortage  mentioned  last  week  to  nominal  proportions. 
These  are  selling  around  $18.50  per  1,000  in  barrel  lots, 
and  the  demand  is  fairly  good. 

Sockets. — These  moved  bi-iskly  last  week.  In  case  lots, 
pulls  sell  around  31  i  cents  net. 


ATLANTA 


Reports  from  all  over  the  section  indicate  considerable 
improvement,  though  some  of  the  banks  and  mercantile 
establishments  report  disappointment  that  the  liquidation 
of  cotton  and  other  agricultural  paper  has  not  been  made 
with  the  rapidity  that  was  anticipated.  This  is  causing 
some  little  delay  in  readjustment,  especially  in  central  and 
south  Georgia,  where  the  cotton  yield  this  year  was  most 
unsatisfactory.  In  north  and  northeast  Georgia,  however, 
the    crop   approximated   normal,   and   a   trip   through    the 


principal  cities  this  week  shows  business  to  be  well  on  the 
road  to  normal  conditions. 

The  report  of  the  Sixth  Federal  Reserve  District  shows 
improvement  in  the  volume  of  business  done  in  wholesale 
grocery,  dry  goods,  hardware,  shoe  and  furniture  lines, 
this  increase  varj'ing  from  6  per  cent  increase  in  grocery 
to  35  per  cent  in  the  shoe  line.  The  acute  housing  short- 
age is  continuing  to  hold  up  building  activities,  with  the 
result  that  October  permits  for  Atlanta  amounted  to 
$1,074,000,  while  other  centers  in  this  district  show  some- 
what similar  activity.  A  number  of  steel  mills  in  Birming- 
ham have  reopened  for  business,  while  plants  that  were 
already  operating  are  increasing  production.  Reports  are 
that  cement  mills  are  operating  to  capacity,  while  iron 
pipe,  clay  pipe  and  brick  plants  are  on  a  70  per  cent  basis 
with  business  on  the  increase.  Reports  from  Florida  in- 
dicate considerable  activity  in  the  building  line  in  anticipa- 
ton  of  the  winter  tourist  trade. 

Pole-Line  Hardware. — A  price  reduction  of  10  per  cent 
is  effective  this  week  in  the  face  of  a  brisk  demand  for 
all  articles  in  this  line.  Stocks  are  reported  in  fair  to 
good  condition  with  factory   shipments   satisfactory. 

Safety  Switches. — The  new  low-priced  switch  recently 
introduced  is  beginning  to  make  itself  felt  in  the  safety 
switch  line,  though  jobbers  are  not  making  special  efforts 
to  push  this  particular  size.  Other  sizes  continue  in  popu- 
larity, the  two-pole  and  three-pole  30-amp.  being  most  in 
demand.     Stocks  are  in  good  shape. 

Farm-Lighting  Outfits. — Business  in  this  specialty  is  the 
best  for  many  months,  one  of  the  largest  dealers  reporting 
that  improved  conditions  in  rural  districts  is  most  notice- 
able in  this  line.  The  demand  is  mostly  for  the  small  to 
medium-size  outfits. 

Air  Heaters. — This  line  has  again  become  dormant  after 
the  flurry  of  three  weeks  ago,  despite  efforts  of  dealers 
to  move  their  stocks  through  the  medium  of  reduced  prices. 
Very  few  of  the  new-style  heaters  are  being  ordered  as  a 
large  portion  of  last  year's  stocks  still  rem.^in  unsold. 

Starting  and  Lighting  Batteries. — Approaching  winter, 
together  with  better  conditions  in  rural  districts,  is  re- 
sponsible for  an  increase  in  the  volume  of  business  being 
clone  in  this  line. 

Interphones. — Apartment-house  construction  is  taking  a 
fair  to  good  volume  of  the  moderate-priced  installations. 
Jobbers  report  a  slightly  increased  activity  during  the 
past  sixty  days,  with  prices  steady. 

Panelboards. — Sales  in  this  line  are  quite  satisfactory, 
one  jobber  reporting  his  business  approximately  $20,000 
ahead  of  last  year's.  Sizes  range  from  four-circuit  to 
fifty-circuit  sizes,  though  the  twelve-circuit  t><  fourteen- 
circuit  size  is  by  far  the  most  popular.  Shipments  are 
satisfactory. 

Poles. — Maintenance  and  replacement  work  is  responsible 
for  heavy  pole  purchases  throughout  the  district.  Chestnut 
and  cypress  varieties  lead  in  the  volume  of  sales,  with 
cypress  particularly  popular.  Pole  yard  stocks  are  in  first 
class  shape  with  better  quality  available. 

Lamps. — The  usual  fall  buying  is  under  way,  and  as  far 
as  can  be  ascertained  no  unusual  stimulus  resulted  from 
the  recent  price  reductions.  The  Type  C  lamp  in  40-wat1 
and  60-watt  sizes  continues  the  most  popular. 


ST.  LOUIS 


Conditions  continue  to  show  gradual  improvement,  as 
is  shown  by  the  fact  that  the  so-called  "bread-and-butter" 
materials  are  being  sold  to  contractors  and  dealers  in 
more  liberal  amounts.  The  low  prices  which  have  pre- 
vailed, especially  in  wire  and  porcelain,  have  resulted  in 
their  carrying  heavier  stocks,  and  also  small  residential 
wiring  jobs  are  more  numerous.  More  confidence  is  felt 
in  the  stability  of  the  present  prices. 

Business  in  the  South  is  showing  improvement.  For  a 
time  it  did  not  pay  to  have  men  cover  the  territorj-,  but  all 
of  the  larger  jobbers  are  now  actively  soliciting  business 
there.  Sales  are  evenly  distributed  over  various  lines,  ex- 
cept for   industrial   goods. 
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Fuses. — Plug  fuses  are  finding  excellent  demand  and 
stocks  have  a  tendency  to  be  low.  Cartridge  fuses  are 
moving  slowly.  A  clear-window  plug  fuse  is  priced  at 
$31.50  per  1,000  in  lots  of  1,000  or  more.  N.  E.  C.  non- 
renewable cartridges,  3  amp.  to  30  amp.,  sell  for  $9.60 
per  100  in  standard  packages,  and  31  amp.  to  60  amp. 
sell  for  $14.40  per  100. 

Sockets. — Fairly  good  demand  obtains,  principally  for 
house  wiring,  and  stocks  are  on  a  satisfactoiy  basis.  In 
lots  of  500,  keys  are  quoted  at  $18.15  per  100,  keyless  at 
$16.50  and  pull  at  $33.    Contractor-dealer  stocks  are  low. 

Conduit. — There  is  a  shortage  of  l-in.  black,  on  which 
sales  have  been  particularly  good  the  past  week,  but  satis- 
factory stocks  of  other  sizes  are  on  hand.  Representative 
prices  are:  l-in.  black,  $47.30;  J-in.  galvanized,  $53.20; 
i-in.  black,  $62;   i-in.   galvanized,  $68.60  per   1,000  ft. 

Flexible  Armored  Conductor. — Slightly  higher  prices  pre- 
vail, No.  14,  2-wire,  double-strip  being  priced  at  $52.50  per 
1,000  ft.  in  5,000-ft.  lots.  Stocks  are  in  good  condition,  but 
the  market  is  weak. 

Outlet  Boxes. — The  following  discounts  from  list  have 
been  established  for  lots  of  100  to  1,000:  black,  60  per 
cent;  galvanized,  55  per  cent.  The  34-in.  round  box  sells 
for  $7.20  in  the  black  and  for  $8  in  the  galvanized.  The 
demand  is  not  active. 

Metal  Molding. — Jobbers  are  finding  molding  hard  to 
obtain  and  stocks  are  getting  low.  The  demand  has  shown 
substantial  improvement.  The  three-wire  size  is  quoted 
around  $5.70  per  100  ft. 

Pliers. — The  demand  has  been  quiet  for  several  weeks, 
and  stocks,  while  low,  are  complete.  The  6-in.  side-cutting 
Klein  plier  is  priced  at  $2.80  and  the  8-in.  at  $3.75. 

Wire. — A  good  and  steady  demand  is  found  for  No.  14 
rubber-covered,  which  is  selling  for  $6.50  per  1,000  ft. 
in  5,000-ft.  lots.  Stocks  are  being  maintained  but  are 
getting  low.  The  larger  sizes  of  rubber-covered  are  in- 
active. A  falling  off  in  the  demand  for  weatherproof  was 
felt  last  week.  The  base  on  both  bare  and  weatherproof 
remains  around  16  cents  per  pound. 

Lamp  Cord. — Increased  sales  for  the  week  were  reported, 
almost  entirely  in  the  cotton-covered,  though  there  was 
a  slight  improvement  in  the  call  for  silk.  Stocks  are  rea- 
sonably good.  Cotton-covered  is  selling  for  $13.25  per 
1,000  ft.  and  silk-covered  for  $27  per  1,000  ft.,  both  in 
size  No.  18  and  in  lots  of  1,000  ft. 

SAN  FRANCISCO 

The  report  of  building  permits  for  October  shows  a 
marked  increase  over  October,  1920.  The  figures  follow: 
October,  1921,  San  Francisco,  $2,498,523;  Los  Angeles, 
$9,781,394;  Oakland,  $1,245,220.  The  corresponding  figures 
for  October,  1920,  were:  San  Francisco,  $1,890,530;  Los 
Angeles,  $6,431,661;  Oakland.  $520,717.  San  Francisco 
shews  somewhat  more  than  its  normal  rate  of  increase, 
but  Los  Angeles  is  particularly  noteworthy  in  running  far 
ahead  of  even  last  year's  extraordinary  record.  It  is 
predicted  that  Los  Angeles  will  achieve  a  total  of  close 
to  $80,000,000  for  the  entire  year. 

Boxes. — Single  boxes  in  the  2J-in.  size  are  now  selling 
for  about  11  cents  each  in  lots  of  100.  There  is  a  con- 
sistent demand,  but  it  is  far  below  last  year's  sale. 

Boxes  and  Covers. — The  present  standard-package  lots 
take  these  discounts:  Galvanized,  40  and  10  per  cent;  in 
1,000  lots,  in  packages,  42i  and  10  per  cent.  Stocks  are 
rather  large  and  the  call  rather  light  just  now  save  in  the 
Southern  District. 

Ranges. — There  has  been  a  very  good  demand  for  the 
new-type  ranges,  especially  in  the  open-coil  units,  and 
reorders  were  sent  to  the  factory  within  two  weeks  of 
receipt  of  Coast  stock,  the  most  popular  type  being  the 
four-coil  top  with  side  oven  and  warming  compartment. 

Batteries. — The  dry-cell  line,  de.^pite  new  substitutions, 
such  as  bell-ringing  transformers  and  new  ignition  special- 
ties, still  holds  its  own  and  finds  sti'ady  sale.  The  greater 
publicity  given  flashlights  and  the  educational  campaign 
to  keep  them  properly  renewed  ha.s  made  a  good  business 
for  1921. 


SEATTLE— PORTLAND— SPOKANE 

Business  conditions  in  general  are  good,  and  the  pre- 
vailing state  of  mind  among  merchants  and  business  men 
generally  continues  to  be  optimistic.  The  upward  trend 
which  set  in  two  months  ago  has  been  well  maintained  to 
date,  although  in  the  Puget  Sound  region  there  are  signs 
of  a  tendency  for  the  curve  to  flatten  out  to  a  new  fixed 
level.  The  export  business  of  Portland  is  the  largest 
in  the  history  of  the  city. 

Building  permits  so  far  this  year  for  Portland  are  nearly 
200  per  cent  greater  than  for  1920.  This  heavy  building 
program  is  manifesting  itself  in  increased  sales  of  wiring 
materials  and  greater  volume  of  business  for  the  con- 
tractors. 

The  reduction  of  freight  lates  recently  ordered  by  the 
Transcontinental  Freight  Bureau  on  several  hundred  items 
of  merchandise  is  a  matter  of  importance  to  the  North- 
west, since  this  will  help  to  bring  to  the  Northwest  ports 
much  business  which  they  previously  enjoyed  but  which 
has  sought  other  routes  since  the  last  tariff  increases. 
This  is  particularly  true  of  steel  rails  and  other  steel 
products.  A  large  electrically  driven  sawmill  will  be 
built  at  Astoria,  Ore.,  soon  and  the  town  of  McMinnville, 
Ore.,  plans  the  construction  of  a  6,000-hp.  hydro-electric 
municipal  plant  soon. 

In  the  electrical  supply  business  jobbers  report  greater 
activity  in  the  industry  than  at  any  time  during  the  past 
year,  although  in  some  sections  there  was  a  slight  slowing 
down  during  the  past  week.  Portland  jobbers  report  de- 
mand for  heaters  and  ranges  active,  with  seven  car  loads 
of  ranges  placed  on  order  during  the  past  week.  In  Seattle 
business  consists  largely  of  lighting  equipment,  lamps  and 
fixtures,  farm  lighting  and  pumping  plants  and  domestic 
appliances.  The  only  price  change  of  note  during  the 
past  week  was  a  5  to  6  per  cent  drop  in  watt-hour  meters. 

Electrical  dealers  and  contractors  of  Portland  report 
wiring  in  small  jobs  to  be  exceptionally  good  at  the  present 
time,  store  sales  good  and  fixtures  somewhat  less  active 
than  for  the  past  few  weeks.  While  prices  received  for 
goods  are  lower  than  last  year,  the  volume  is  reported 
greater,  which  indicates  considerable  activity  in  actual 
sales. 

Electrical  construction  for  the  month  of  October  exceeded 
anything  in  the  history  of  Portland.  Portland  quotes  as 
follows  on  knobs,  cleats  and  tubes:  "Nail-it"  knobs,  unit 
packages,  $26.40  per  1,000;  standard  packages,  $24  per 
1,000;  two-viire  unglazed  cleats,  unit  package?,  $23.30  per 
1,000;  standard  packages,  $22.20  per  1,000;  tubes,  t'V-in.  x 
3-in.,  unit  packages,  $9.05  per  1,000;  standard  packages, 
$8.60  per  1,000. 


SALT  LAKE  CITY— DENVER 

Continued  mild  and  fair  weather  is  a  great  stimulus  to 
late  fall  building.  Except  for  a  week  of  storms  the  Inter- 
mountain  region  has  enjoyed  an  autumn  phenomenal  for 
sunshine  and  moderate  temperature.  Scores  of  homes  are 
being  fully  completed  that  builders  had  expected  would  be 
held  up  on  account  of  inclement  weather.  There  are  scarcely 
any  large  construction  jobs  now  under  way  and  few  are 
projected  for  spring. 

Retail  business  has  not  been  brisk  during  the  past  week. 
Aggressive  advertising  is  necessary  to  keep  business  from 
lapsing  into  a  state  of  lethargy.  The  mild  weather  is 
considered  one  of  the  prime  causes  of  the  tendency  to 
inactivity.  The  first  storm,  it  is  believed,  will  bring  the 
purchases  out  in  goodly  numbers.  The  live-stock  industry 
is  in  much  better  shape  than  it  has  been  for  a  long  time. 
Credit  is  now  available  to  all  responsible  growers,  feed  is 
cheap  and  forced  liquidations  of  a  disastrous  nature  are 
now  a  thing  of  the  past. 

The  sugar  industry  is  making  a  hard  fight  for  its  life. 
The  outlook,  however,  is  far  more  encouraging  than  it  has 
been  for  some  months.  Farmers  are  being  paid  for  their 
beet  crop  as  per  contract  schedule  and  are  in  a  position 
to  make  necessary  fall  purchases.  The  electrical  trade 
reports  steady  improvement,  with  sales  picking  up  at  a 
slow  pace.  Jobbers  are  moving  their  stocks  at  a  better  rate 
than  during  the  summer  and  early  fall  months. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Woodrow  Reports  Washiiy? 
Machine  8ales  Better 

October  proved  to-  be  the  largtest 
month  in  point  of  production  and  sales 
that  the  Woodrow  Manufacturing  Com- 
pany, washing-machine  manufacturer, 
Newton,  Iowa,  has  had  since  the  first 
of  the  year,  according  to  Charles  M. 
Brown,  sales  manager  J>f  the  company. 
Mr.  Brown  stated  that  on  account  of 
the  numerous  orders  which  had  been 
received  in  October  the  company  has 
become  considerably  behind  ia  delivery. 
He  continued  to  the  effect  tb-^C  it  ■"as 
apparent  that  people  are  noO  b-'.ying 
entirely  on  a  price  basis  at  tbi:.  lime. 
as  the  Woodrow  company  hue  aiadc 
only  two  reductions  this  yeai'  and  does 
not  contemplate  another.  The  wash- 
ing-machine market  is  considerably 
nearer  stabilization  at  the  present  time 
than  was  the  case  last  summer,  he  said, 
and  the  expectation  of  tl^e  Woodrow 
company  is  that  a  gradual  improvement 
will  continue. 

St.  Louis  G.  E.  Lamp  Factory 
Completion  Postponed 

The  Missouri  <?lass  Division  of  the 
National  Lamp  Works  of  General  Elec- 
tric Company  has  postponed  for  about 
a  year  the  completion  of  its  St.  Louis 
factory.  The  demand  for  lamps  is  low 
because  of  the  diminished  industrial 
activity  throughout  the  country,  there 
is  about  three  months  stock  of  glass  on 
hand,  and  the  Eastern  plants  of  the 
National  Lamp  Works  can  supply  all 
the  bulbs  now  necessary.  The  building 
is  completed  and  a  small  portion  of  the 
equipment  has  been   installed. 

Habirshaw  Finds  Good  Code 
Wire  Demand 

The  output  of  the  Habirshaw  Elec- 
tric Cable  Company  has  been  increased 
to  45,000,000  ft.  of  wire  per  month  at 
its  Bridgeport  plant  by  the  addition 
of  a  night  force  there.  The  Bridgeport 
plant  is  now  running  to  full  capacity, 
and  the  company  hopes  to  be  able  to 
continue  the  operation  of  the  plant  at 
this  rate  for  some  time  to  come.  Of- 
ficials do  not  look  for  any  phenomenal 
increase  in  business,  but  find  that  at 
the  pi'esent  time  there  is  a  heavy  de- 
mand for  small  sizes  of  code  and  tele- 
phone wire. 

Chicafto  Pneumatic  Alleges 
Patent  Infringement 

Suit  has  been  instituted  by  the  Chi- 
cago Pneumatic  Tool  Company  in  the 
United  States  District  Court  in  the 
western  district  of  Michigan  against 
the  Keller  Pneumatic  Tool  Company 
for  injunction  and  accounting  of  profit 
and  damages  due  to  alleged  infringe- 
ment of  certain  United  States  patents 
covering  powei  hammers.  The  patents 
alleged  to  be  infringed  are  N'os.  879,106, 
t.07,9.58,  1,029,08?  and  l,12i;,096. 


Suit  also  has  been  brought  against 
the  H.  Channon  Company  in  the  United 
States  District  Court  in  Chicago  for 
alleged  infringement  by  sale  and  offering 
for  sale  of  the  power  hammers  manu- 
factured by  the  Keller  Company  and 
for  alleged  unfair  comp'tition  by  acts 
calculated  to  produce  confusion  in  the 
trade.  Two  previous  suits  filed  by  the 
Chicago  Pneumatic  Tool  Company 
against  the  Keller  Pneumatic  Tool  Com- 
pany for  alleged  infringeruent  of  pat- 
ents are  now  pending.  One  is  for 
alleged  infringement  of  patents  730,887, 
822,146,  866,573  and  917,242.  The  other 
action  is  for  alleged  infringement  by 
the  use  of  the  trade  name  "Keller"  and 
certain  other  trade  marks  of  the  Chi- 
cago Pneumatic  Tool  Company. 


Brass  Goods  Manufacturer  Now 
Publishing  Net  Prices 

The  H.  B.  Sherman  Manufacturing 
Company,  Battle  Creek,  Mich.,  manu- 
facturer of  brass  goods,  has  announced 
its  adoption  of  the  plan  of  publishing 
net  prices  instead  oi  list  and  discount. 
The  present  system  has  been  in  use  only 
three  months,  the  latest  bulletin — price 
sheet  No.  14— -being  dated  Aug.  1.  The 
new  method  involved  an  elaborate 
change  on  the  part  of  the  company, 
inasmuch  as  it  had  several  hundred 
prices  on  its  sheet,  but  officials  .state 
that  it  is  proving  a  success  and  will  be 
continued. 


Gainaday  Goes  Into  Production 
of  Cleaners 

The  Pittsburgh  Gage  &  Supply  Com- 
pany, manufacturer  of  electrical  house- 
hold appliances,  has  announced  its 
entrance  into  the  electric  suction 
cleaner  field.  The  new  product  is  being 
sold  under  the  trade  name  of  "Gain- 
aday" and  is  being  distributed  through 
branches  already  established,  number- 
ing thirteen,  and  also  through  fifty-two 
previously  established  agencies,  which 
handle  products  of  the  company  only. 


Appleton  Company  Not  Interested 

in  Anderson 

An  item  on  page  853  of  the  Oct.  22 
issue  of  the  Electrical  World  dealing 
with  a  change  in  the  control  of  the  An- 
derson Electric  &  Equipment  Company 
gave  the  impression  in  its  headline  that 
the  Appleton  Electric  Company  was 
interested.  Officials  deny  any  company 
interest  in  the  transactions,  and  this 
statement  is  made  to  correc*  any  idea 
that  the  Appleton  company  h  interested 
in  the  changes. 


Tacoma  Manufacturer  Producing 
Electric  Appliances 

The  Western  Foundry  &  Furnace 
Company,  3002  South  Chandler  Street, 
Tacoma,  Wash.,  has  announced  that  it 
has  started  production  of  electric 
household  appliances.  At  the  present 
time  the  company  has  on  the  market 
an  electric  heater,  and  production  of 
an  electric  clothes  drier  will  start  in  the 
near  future.  The  company  has  been 
manufacturing  furnaces  in  Tacoma  for 
the  past  ten  years,  but  only  recently 
has  the  manufacture  of  electric  ap- 
pliances been  attempted.  A  short  time 
ago  the  company  was  reorganized  and 
the  capital  stock  was  increased  from 
$29,000  to  $50,000.  the  management  be- 
ing taken  over  by  J.  W.  Wright,  now 
vice-president.  A.  Z.  Love  is  president 
and  A.  R.  Chastain,  formerly  manager 
of  the  Johns-Manville  offices  in  Van- 
couver, B.  C,  was  named  as  secretary- 
treasurer. 


Philadelphia  Electrical  &  Manu- 
facturing Company  Enlarges 
Plant 

The  Philadelphia  Electrical  &  Manu- 
facturing Company,  1206-1220  North 
Thirtieth  Street,  Philadelphia,  has 
acquired  the  property  adjoining  the  site 
of  its  present  factory  and  will  use  it 
for  expansion  purposes.  The  property 
is  already  improved  with  a  one-story 
building,  62  ft.  x  157  ft,  and  alter- 
ations are  being  made.  Not  all  of  the 
building  will  befused  by  the  company  at 
the  present  time,  part  being  reserved 
for  expansion  as  conditions  improve. 


Westinghouse  Buys  Seattle  Plant 
for  Assembling 

Negotiations^  leading  up  to  the 
establishment  in  Seattle  bv  the  West- 
inghouse Electric  &  Manufacturing 
Company  of  a  manufacturing  and 
assembling  plant  were  consummated 
during  the  past  week  when 'this  com- 
pany purchased  the  plant  of  the  Kil- 
bourne  &  Clark  Manufacturing  Com- 
pany of  Seattle  for  a  reported 
consideration  of  $130,000.  The  plant 
will  be  used  for  the  assembling  and 
testing  of  machinery,  manufacturing 
switch-boards  and  instrument  panels, 
warehousing  of  the  company's  products 
and  the  housing  of  its  sales  organi- 
zation. Seattle  is  the  principal  distrib- 
uting center  for  the  Westinghouse 
products  in  the  Northwest. 


Joint  Rubber  Insulation 

Committee  Disbands 

The  Joint  Rubber  Insulation  Com- 
mittee, whose  specifications  for  30  per 
cent  Hevea  rubber  insulation  are  now 
almost  universally  used  in  the  purchase 
of  high-grade  rubber  insulation,  has 
gone  out  of  existence  after  ten  years 
of  service  to  the  electrical  indu-'^try. 
On  July  15  a  sub-committee  of  the  Joint 
Rubber  Insulation  Committee  phssed 
the  following  resolution:  "Whereas  the 
Joint  Rubber  Insulation  Committee  has 
completed  its  special  work,  and  whereas 
its  members  are  no  longer  in  a  position 
to  continue  its  activities  and  whereas 
the  American  Engineering  Standards 
Committee  is  now  the  recognized  organ- 
ization for  the  control  of  engineering 
standards,  and  whereas  the  constitution 
of  the  American  Engineering  Stand- 
ards Committee  requires  that  engineer- 
ing standardization  be  brought  within 
the  influence  of  that  committee  through 
a  recognized  technical  society,  such  as 
the  American  Society  for  Testing  Ma- 
terials, therefore  be"  it  resolved,  that 
the  American  Society  for  Testing  Ma- 
terials be  requested  to  assume  the  re- 
sponsibility for   this   work,   and   be  it 
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resolved,  that  should  the  American  So- 
ciety for  Testing  Materials  accept  this 
invitation,  it  be  requested  to  add  to 
the  membership  of  the  committee  to 
which  this  work  will  be  assigned  a 
suitable  number  of  members  of  the 
Joint  Rubber  Insulation  Committee  to 
insure  continuity  of  efforts,  and  be  it 
resolved,  that  if  this  consolidation  is 
effected,  the  Joint  Rubber  Insulation 
Committee  shall  go  out  of  existence  and 
the  secretary  shall  give  due  notice  to 
the  technical  press,  to  the  members  of 
this  committee  and  others,  duly  inter- 
ested." 

The  American  Society  for  Testing 
Materials  acted  favorably  upon  the  re- 
quests contained  in  these  resolutions  at 
a  meeting  of  its  executive  committee 
held  Oct.  11,  1921.  The  work  of  ':he 
Joint  Rubber  Insulation  Committee  will 
be  taken  over  by  committee  D-11,  on 
rubber  products,  the  chairman  of  which 
is  F.  M.  F''i'mer  and  the  secretary  C 
D.  Martin,  466  Lexington  Avenue,  Nev 
York  City. 

The  history  of  the  work  of  the  Joint 
Rubber  Insulation  Committee  will  be 
found  in  the  report  printed  in  the  Pro- 
ceedings of  the  A.  I.  E.  E.,  April,  1917. 
Reprints  of  the  report  may  be  secured 
from  John  Wiley  &  Son,  New  York 
City.  It  contains  specifications  for 
rubber  compound  and  the  details  of 
analytical  procedures  which  will  deter- 
mine the  amount  and  quality  of  rubber. 


Whitall  Company  Changes 
Name 

The  name  of  the  Whitall  Engineering 
Company,  Waterbury,  Conn.,  has  been 
changed  to  the  Whitall  Electric  Com- 
pany. The  company  manufactures 
lighting  fixtures,  household  appliances 
and  engineers'  and  contractors'  sup- 
plies.    P.  S.  Whitall  is  in  charge. 


Washing-Machine  Reversing- 
Clutch  Patent  Upheld 

In  reporting  the  victory  of  the  Con- 
Ion  Electric  Washer  Company  in  its 
suit  against  the  Brokaw-Eden  Company 
for  infringement  of  its  reversing- 
clutch  patent  the  Electrical  World, 
in  its  Oct.  29  issue,  referred  to  this 
clutch  as  having  been  designed  to  pro- 
tect washing  machines  of  the  "oscillat- 
ing type."  The  Conlon  company  writes 
that  this  is  incorrect  in  the  present  case 
as  the  patent  in  suit  had  to  do  with 
washing  machines  of  the  "reversing- 
cylinder  type." 

Trumbull  Company  Declares 

Present  Prices  Afford  Fine 

Investment 

Another  vigorous  declaration  about 
the  attractiveness  of  present  prices  to 
electrical  material  buyers  appears  in 
the  October  issue  of  the  Trumhidl 
Cheer,  the  house  organ  of  the  Trum- 
bull Electric  Manufacturing  Company, 
Plainville,  Conn.  The  company  points 
out  that  to  any  careful  observer  it 
must  be  evident  that  prices  on  many 
lines  are  particularly  low  and  should 
be  very  inviting.  "When  it  becomes 
true,"  the  statement  says,  "that  any 
given  lines  are  selling  for  less  than 
they  co.st  to  produce,  then,  indeed,  is 
it  time  for  the  buyer  to  open  his  eyes  to 
an  opportunity.  Today's  prices  on 
many  items  are  lower  than  they  inst 
to  make,  even  below  a  normal  factory 
cost,  and  it  is  absolutely  certain  that 


sooner  or  later  they  must  advance. 
Such  a  condition  is  in  spots  only  and 
caused  to  some  extent  by  those  so  in 
need  of  a  dollar  in  currency  as  to  dis- 
regard the  more  than  dollar  in  the 
material  they  sell.  Buyers  have  a  good 
chance  right  now,  if  they  have  the 
money  to  spend,  to  make  a  real  invest- 
ment in  a  good  many  lines,  and  it  would 
not  be  a  half  bad  idea  for  jobbers  and 
(iealers  to  cast  a  careful  eye  on  the 
price  situation  as  it  is  today  on  wiring 
devices." 

The  company  points  out  that  on  Oct. 
19  prices  were  reduced  10  to  15  per  cent 
on  its  open  knife  switches,  slate  and 
porcelain  fuseblocks.  L.  L.  Brastow  is 
sales  manager. 

Large  Electric  Vehicle  Garage 
Opened  in  Chicago 

An  electric  garage  for  the  accom- 
modation of  e'cctric  trucks  and  vehicles 
has  been  opened  recently  by  the  Elec- 
tric Storage  Battery  Company  in  Chi- 
cago.   The  garage  is  on  the  south  side 


Westinghouse  Issues  New  Series 
of  Publicity  Matter 

A  number  of  leaflets  and  publications 
have  just  been  issued  by  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany discussing  and  illustrating  a  num- 
ber of  its  products  and  the  uses  to 
which  they  nxay  be  put.  The  sei'ies 
includes  No.  3,665,  on  motors  for  ele- 
vator service;  No.  57,  on  type  No.  LC 
crane  safety  switches;  No.  56,  on  insur- 
ance against  loss  by  stock  renewal 
parts;  No.  1,732,  describing  and  illus- 
trating inclosed  float  switches  for  use 
on  motor  operation  pumps  to  maintain 
a  water  level  in  tanks  or  reservoirs, 
and  No.  1,950,  on  electric  motor  drive 
for  power  pumps.  Vol.  3,  No.  1,  of  the 
Westinghouse  Electrification  Data  is 
also  being  distributed.  This  issue  treats 
of  the  economy  of  railroad  electrifica- 
tion and  includes  a  portion  of  the  prog- 
ress report  made  by  the  Superpower 
Survey  to  the  ex-Secretary  of  the  In- 
terior. Among  the  installations  men- 
tioned are  the  Norfolk  &  Western  Rail- 


NEW  CHICAGO  BXECTRIC  VEHICLE  GARAGE  WITH  TORTV  TRUCK  CHARGING  CAPACITY 


of  the  city  on  Twenty-fifth  Street  and  is 
large  enough  to  accommodate  forty 
trucks.  It  will  be  used  exclusively  for 
garaging  electric  vehicles. 

It  is  felt  that  the  new  Chicago  gar- 
age will  be  of  distinct  benefit  to  the 
owners  of  one  or  two  trucks  rather  than 
the  owners  who  maintain  their  own  bat- 
tery service.  There  are  forty  charging 
circuits  on  the  switchboard,  allowing 
each  car  its  own  individual  charging 
circuit,  and  thus  it  will  not  be  necessary 
to  hurry  one  car  in  order  to  make  room 
for  another  vehicle.  In  addition,  these 
small  fleet  owners  will  have  at  their 
disposal  the  services  of  an  organization 
of  factory  battery  experts. 

Considerable  care  will  be  exercised 
at  the  new  garage,  according  to  the  an- 
nouncement, to  have  all  charging  done 
according  to  the  instructions  furnished 
by  the  battery  manufacturer  of  the 
particular  battery  with  which  the  truck 
is  equipped.  In  case  it  is  necessary  to 
boost  at  high  rate  two  charging  cir- 
cuits with  a  capacity  of  300  amp.  have 
also  been  installed. 


Anaconda  Receives  Large  Order 

From  Chilean  State  Railway 

An  order  for  the  trolley  wire  to  be 
used  by  the  Chilean  State  Railways  in 
the  electrification  of  their  system  has 
been  received  by  the  Anaconda  copper 
Mining  Company,  New  York  City.  The 
copper  involved  in  the  order  is  1,000,000 
lb.,  but  before  the  work  is  completed 
much  more  will  probably  be  used. 


road.  New  York,  New  Haven  &  Hart- 
ford Railroad,  Erie  Railroad,  Grand 
Trunk  Railroad  and  Chicago,  Milwaukee 
&  St.  Paul.  .Another  publication  dis- 
cusses electric  railway  problems  of  1921. 

The  Peerless  Drawn  Steel  Company, 
Massillon,  Ohio,  manufacturer  of  cold- 
drawn  screw  stock,  shafting  and  alloy 
steels,  announces  the  appointment  of 
Clyde  E.  Dickey,  Woolworth  Building, 
233  Broadway,  New  York  City,  as  its 
sales  representative  for  the  metropol- 
itan district. 

The  Universal  Crane  Company,  Elyr- 
ia,  Ohio,  announces  that  George  L. 
Sawyer,  formerly  sales  manager  of  ma- 
terial handling  machinery  for  the  Bar- 
ber-Greene Company,  .\urora.  111.,  has 
been  appointed  as  its  representative  in 
the  New  York  field  in  the  sale  of  Uni 
versal  cranes.  His  offices  are  at  Al- 
lied Machinery  Center,  141  Centei 
Street,  New  York  City. 

The  National  Electric  Condenser 
Company,  Pennsylvania  Building,  Phil- 
adv'lphia,  has  obtained  the  exclusive 
rights  in  the  United  States  from  the 
Eslablissement  Industriel,  L.  Segal  et 
Cie.,  for  static  condensers.  The  com- 
pany ij  now  importing  these  condensers 
and  announces  that  it  has  a  fair  stock 
on  hand  and  intends  to  begin  manufac- 
ture soon.  The  contract  with  Segal 
ct  Cie.,  it  is  understood,  calls  for 
manufacture  within  one  year.  These 
condensers  are  now  undergoing  tests 
by  some  of  the  larger  Eastern  utilities. 
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Foreign  Trade  Notes 


PRODUCTION  OF  7;  I>  K  C  T  R  I  C  AT. 
EQUII'MKNT  IN  SVVITXHRLAND— Tho 
maviufacture  of  electrical  machinery  and 
equipment  and  apparatus  for  utilizmg  elec- 
trical energy,  acoonlitig  to  the  commercia 
and  industrial  handbook  on  Switzerland 
issued  by  the  Bureau  of  Foreign  and  Do- 
liiestic  Commerce,  Department  of  Commerce 
olds  a  leading  place  in  the  Swiss  metal 
industry.  More  than  20,0liii  omployees  ar.- 
occupied  in  different  establi.shments  m  the 
country  in  the  pro.Iuction  of  such  equip- 
ment ranging  from  hoiisclioUl  articles  to 
mowi-S  of  from  one-lu.n.lro<lth  of  a  horse- 
power to  many  hundred  horsepower  and 
electric  locomotives  for  use  on  federal  rail- 
ways The  production  of  practically  all  ol 
these  articles  greatly  exceeds  the  demand, 
with  the  result  that  a  foreign  trade  lias 
been  built  up  amounting  in  J'Jl'J  to  nearly 
40  000.000  francs.  Imports  of  complete  elec- 
tric machines  are  very  small.  Prior  to  the 
war  the  bulk  of  the  copper  wire  for  rail- 
way electrification  and  other  purposes  was 
imported,  but  with  government  assistance 
the  manufacture  of  wire  has  been  much  de- 
veloped and  the  copper  is  imported  largely 
in  the  form  of  bars.  Certain  types  of. 
large  in.sulators  for  use  in  connection  with 
high-tension  voltage,  especially  on  railways, 
are  not  manufactured  in  the  country,  or 
are  not  of  satisfactory  quality  The  con- 
tinuance of  railway  electrification  will  fur- 
nish a  market  for  a  limited  quantity  ot  this 
equipment.  Switch  etiuipment,  more  es- 
pecially  for  out-door  use.  is  needed  by  trie 
railways  and  must  be  imported. 

PROPOSF.D  -WATKR-PO-WKR  DEVEL- 
OPMENT IN  CZECHOSI^OV.VKIA.— A  law 
has  recently  been  pa.ssed  by  the  Czecho- 
slovakian  Government,  according  to  C<ym- 
merce  Reports,  providing  for  the  systematic 
development  of  the  water-power  resources 
of  the  country.  In  accorrlance  with  this 
law  the  state  will  take  over  the  utiliza- 
tion of  water  power  and  construction  of 
hydro-electric  plants,  while  the  construction 
of  the  distribution  systems  and  auxiliary 
steam  plants  will  be  left  to  private  com- 
panies. In  the  latter  case  at  least  60  per 
cent  of  the  capital  will  be  held  by  the 
state  or  local  authorities.  The  National 
Assembly  has  assigned  7,';. 000, 000  crowns 
(about  $750,000  at  present  exchange)  to- 
ward the  electrification  of  the  country.  This 
sum  is  to  be  distributed  over  the  budeots 
up  to  1928.  The  unused  water  power  of 
Czechoslovakia  today  is  estimated  at  more 
than  1,600,000  hp.  This  plan  also  contem- 
plates ultimately  a  system  ot  nine  Bleam 
plants  in  the  coal  districts  of  the  eninitr., . 
which  will  operate  in  conjunction  with  tho 
hTdro-electric  project.  Standard  transmis- 
sion pressures  of  22,000  volts  and  JOO.OOO 
volts  are  proposed. 

"electric    railt\-\ts    for    NOR- 

\VAY — The  NorwiRiaii  Sun  ihiiig  lias  granted 
a  concession  to  ••.\/.S  .M<.  rshaiierne."  ac- 
cording to  the  Electric  Tinus,  for  the  con- 
struction of  an  electric  railway  from  the 
center  of  Christiania  to  Ostensjo.  a  distance 
of  about  S  km.  Work  on  this  line  will 
probably  commence  simultaneously  with 
the  construction  of  the  Majorsteun-Sogn- 
.svandet  railway,  a  concession  for  which 
was  tranted  recently. 

PROPnSFD  WATFR-rO-WT;R  DRVET. 
OPMFNT  in  JUTLAND.  DIONMARK.— The 
commission  appoinl.d  in  .Xcvcmlier,  1920. 
lo  study  the  question  ot  utilizing  the  water 
power  of  .lutland  to  generate  electricity, 
:ii  (wording  to  the  Klrctricnl  Industries,  has 
.submittid  its  report.  The  commission  ex- 
amined sixteen  schemes  in  connection  with 
water  power  developments  and  recommends, 
subject  to  further  comprehensive  investi- 
gations, the  establishment  of  seven  plants, 
to  be  located  at  Vestbirk,  Holstebro,  Bur  I 
Ahlersgaard,  Skjern,  Karlsgaarde  and  .\n- 
saager.  The  cost  is  estimated  at  about  .1",- 
1100,000  kronen. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets.  Where  the  item  Is 
numbered,  further  information  can  be  ob- 
Itiincd  lii>m  the  Bureau  ot  Foreign  and 
Domislic  ("onimeree,  Washington,  by  men- 
tionina  ilie  number. 

A  mercantile  firm  In  Spain  (No.  2SS)  de- 
sires to  purcliase  and  secure  an  agency  tor 
the  sale  of  flashlights  and  dry  batteries. 

A  manufacturing  firm  In  Mesopotamia 
(No.  257)  desires  to  secure  the  representa- 
tion of  manufacturers  of  copper  and  brass 
Sheets. 


ELECTRICAL  EQUIPMENT  FOR  RAIL- 
WAVS  IN  ALSTKALIA.— Tenders  will  I-- 
received  by  the  Victorian  Government  Rail- 
ivav  Commissioners,  Melbourne,  Au-stralia. 
until  .Jan.  4,  1922,  according  to  Electrical 
Industries,  for  furnishing  the  following 
.(luipment:  60  tons  ot  galvanized  telegraph 
wire,  23  steam  meters  and  accessories  for 
Newport  power  house,  and  laO  electric 
train  .stops  for  jiower  slenaling.  Par- 
ticulars may  \>e  obtained  at  the  inquiry 
room.  Department  of  Over.seas  Trade,  '.U, 
Old  (iueen  Street,  London,  S.W.I,  England. 

HVnRO-ELBCTRIC  PRO.TECT  FOR 
AUCKLAND.  .NEW  ZKA LA.NI  >.— The  Do- 
minion government,  according  to  EUctrical 
Industries,  has  adopted  the  Arapuni  hydro- 
electric scheme  to  supply  electricity  m 
Auckland.  The  proposed  plan  provides  for 
a  water-power  development  of  50,000  hp.  as 
soon  as  po.ssible,  with  an  ultimate  capacity 
ot  162,000  hp,  Tlie  cost  is  estimated  at 
approximately  £1,879,000.  Work  is  not  to 
be  started  until  funds  are  available. 

EXTENSIONS  TO  STOKE-ON-TJRENT 
KLFX'TRIC  SYSTEM. — Plans  have  been 
approved  liv  the  Corporation  of  Stoke-on- 
Trent,  according  to  the  Electrieian,  for  the 
proposed  extensions  at  the  Hanley  power 
house,  to  cost  about  £200,000. 

New  Apparatus  and  Publications 

CHAIN  SCREEN  DOORS —The  E.  J. 
Codd  Company,  700-708  Carolina  Street. 
Baltimore  has  issued  a  booklet  covering 
the  "Wiegand"  patent-chain  screen  doors 
for  furnaces  and  ovens. 

ELECTRIC  CONDUIT. — The  Dahlstrom 
Metallic  Door  Company,  Jamestown,  N.  Y,, 
is  distributing  a  twelve-page  booklet  de- 
scribing its  •■Condue-Base."  which  is  a 
combination  metal  base,  electric  conduit  for 
low-tension  and  high-tension  wires  and  a 
continuous  electric  outlet  box. 

LUBRIC.\TION. — "Diesel  Engines'  is  the 
subject  of  the  leading  article  in  the  Sep- 
tember issue  of  Lubrication,  published  by 
the  Texas  Company,  17  Battery  Place,  New- 
York  City. 

BLOWERS. — The  Coppus  Engineering  & 
Equipment  Company,  Worcester,  Mass.,  has 
recently  placed  on  the  market  a  new  pro- 
peller blower,  known  as  the  Coppus  "Vano' 
Ijlower. 

LATHE  AND  MICA  UNDERCUTTER.— 
D.avid  W.  Onan,  43  Royalston  Avenue.  Min- 
neapolis, Is  distributing  a  leaflet  describing 
the  "Onan"  lathe  and  mica  undercutter. 

ILLUMINATING  SHADES.— Tindal  & 
White,  Inc.,  329  East  Twenty-second  Street, 
New  York  Citv,  is  distributing  a  circular 
describing  the  "Perfection"  electric  illu- 
minating   shade. 

ELECTRIC  HEATERS. — The  Hale  Elec- 
tric Manufacturing  Company,  1073  Power 
Avenue,  Cleveland,  manufacturer  of  Hal- 
electric"  radiators,  is  distributing  a  new 
folder  on  Its  electric  air  heater. 

AIR  TIGHT  DOORS. — The  Conveyors 
forporation  of  America.  326  West  Madison 
SUeet  Chicago,  is  distributing  a  circular 
descrifcing  its  "American"  air-tight  door 
for  ash  pits,  boiler  settings,  coke  ovens,  etc. 

AUTOMATIC  ST.\RTE[R. — .\  new  auto- 
matic starter  for  direct-current  motors  of 
10  hp.  capacity  or  less  has  recently  be  i 
placed  on  the  market  by  the  Automatio  Re- 
closing  Circuit  Breaker  Company,  Sixth  and 
Wesley   Avenues,   Columbus,   Ohio. 

SOLDERING  P.VSTE. — A  new  soldering 
paste  has  recently  been  placed  on  the  mar- 
ket bv  the  Killark  Electric  Manufacturing 
Company.  3940-3948  Easton  Avenue,  St. 
Louis,   Mo. 

SOCKET. — The  Tremont  Products  Com- 
pany, 216  High  Street.  Boston,  has  recently 
developed   a   new   pull   socket. 

LAMPS.— The  Multiple  Electric  Products 
Company,  Inc.,  450  Fourth  Avenue,  New- 
York  CItv,  has  placed  on  the  market  an 
"Ediswan"  base  lamp  and  adapter  and  al«o 
a  concentrated  filament  lamp. 

ARC  A\T7LDING  RESISTORS.  —  Th« 
\merioan  Steel  &  Wire  Company,  Chicago, 
is  distributing  a  bulletin  describing  two 
resistors  for  welding  rail  bonds  recently 
developed  by  the  company. 

DRY  VACUT.''M  PT'MPS.— Bulletin  710, 
Issued  bv  the  Chicago  Pneumatic  Tool  Com- 
panv  Chicago,  describes  its  steam,  belt  and 
motor  driven  pneumatic  dry  vacuum  pumps. 

rNEUM.\TIC  TOOLS.  —  The  Chicago 
Pneumatic  Tool  Company.  Chicago,  has 
i.ssued  a  special  publication,  674,  covering 
Its   different    types   of   pneumatic    tools. 


DRILLING  AND  AUTOMATIC  TAPP^'G 
.MACHINES. — The  Cincinnati  Hy-Speed  Mja- 
chlne  Company.  Cincinnati,  has  issued  cir- 
culars covering  its  "Hy-Speed"  drilling  and 
automatic  tapping  machines. 

CRANES. — The  WTiltIng  Corporation. 
Harvey,  HI,  has  issued  a  catalog  158,  su- 
perseding 151,  describing  its  standard  crane 
designs.  It  also  contains  several  tables  of 
standard  clearances. 

GARAGE  AND  MACHINE  WELDING 
TORCH  — The  Davis-Bournonville  Com- 
pany, Jersey  City,  N.  J.,  has  issued  a  cir- 
cular describing  its  garage  and  smal. 
machine  shop  welding  torch  and  carrying 
outflt. 

ELECTRIC  IRON.  —  The  (Commercial 
Mectrical  Supply  Company,  corner  Broad- 
way and  Spruce  Streets.  St.  Louis,  has 
recently  placed  on  the  market  a  small  elec- 
tric iron  know-n  as  the  "Tommy  iron,"  de- 
signed for  the  use  of  milliners,  hat  manu- 
facturers, dressmakers,  etc. 

ELECTRIC  WATER  HE.\TER.  —  The 
Standard  Electric  Stove  Company,  Toledo, 
Ohio,  is  distributing  a  leaflet  describing  the 
new-  circulation  electric  water  heater  re- 
cently developed  by  the  company. 

PORTABLE  ELECTRIC  BLOWERS.— 
"Fights  'Dustruction'  "  is  the  title  of  a 
folder  issued  by  the  Clements  Manufac- 
turing Companv,  6fi9  Fulton  Street,  Chicago, 
covering  its  •Cadillac"  portable  electric 
blowers. 


New  Companies 


THE  SELSO  COMP.A.N'Y.  Ogdensbur^,  N. 
Y,  has  been  organized  by  H.  J.  Parker,  M. 
H  Stevenson  and  R.  C.  sanford.  all  of 
Ogdensburg,  to  manufacture  electrlcaUy 
operated  water  heaters  and  parts.  The 
company  is  capitalized  at  $50,000. 

THE  ENCO  ELECTRIC  NOVELTY 
COMPANY'  New  York,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $24,000 
to  manufacture  electrical  specialties.  The 
incorporators  are  F.  David,  M.  H.  Cohen 
and  M.  Smiley.  The  company  is  represented 
by  Frederick  Lese,  277  Broadway. 

THE  NATIONAL  LIGIT..'  &  ELECTRIC 
COMPANY,  Newark.  N.  J.,  has  been  in- 
corporated by  George  OUendorf  .\lbert  R. 
Hamerslag  and  Harry  Hirscli.  Ne\yark,  to 
manufacture  electric  lamps,  electrical  fix- 
tures and  kindred  equipment  The  com- 
pany is  capitalized  at  $100,000.  Harry  A. 
Friedman,  9  Clinton  Street,  represents  the 
company. 

FORD  &  MANION,  INC.,  WUmlngton, 
Del  has  been  incorporated  with  a  capital 
stock  ot  $100,000  by  Joseph  J.  Ford  and 
Francis  T.  Manion.  Wilmington.  The  com- 
pany proposes  to  manufacture  el^otrical 
lieating  equipment  and  appliances.  Henry 
R  Isaacs!  Equitable  Buildhig.  represenu 
the  company. 

THE  O  &  R  ELECTRICAL  SUPPLY 
COMPANY,  Monroe.  N  Y .  h.ts  been  in- 
corporated with  a  capital  stock  of  $10".000 
to  manufacture  electrical  machinery  devices 
and  supplies.  R.  W.  Smith,  Monroe,  ana 
others  are  incorporators. 

THE  H\N'LEY  ELECrrRIC.\L  COM- 
T'WY  1  awreiicc,  Mass.,  has  been  incor- 
porated with  a  capital  stock  ot  $1.5.000  to 
iianufacture  electrical  appliances.  The  In- 
corporators are  Thom.as  J.  Hanley  and 
Charles  V.  Hanley  of  Methuen  and  \V  il- 
liam  J.  Kelleher  of  Lawrence. 

THE  MERRn.L  COMPANY.  Ipswich. 
Mass  has  been  incorporaied  by  John  Mer- 
rill aiid  Arthur  C.  Damon  of  IP^wj'^h  '^"^ 
Louis  H.  Harriman  of  Haverhill.  The  com- 
panv is  capitalized  at  $25.0oO  and  proposes 
to  manufacture  electrical  appliances. 

THE  UNITED  LIGHT  &  POWER  COM- 
P\NY  laeger,  W  Va..  h.as  been  incor- 
porated with  a  capital  stock  of  $25,000  to 
operate  an  e'ectrie  light,  heat  and  power 
plant  in  laeger.  The  incorporators  are  F. 
B.  Lamp,  H.  P.  Musser.  C.  E.  Elson,  M  D. 
.lennlngs  and  William  T.  Lively,  all  of 
Charleston. 

TOHN  D.  OSGOOD.  INC..  Haverhill. 
Mass.,  has  been  chartered  with  a  capital 
stock  of  $35,000  to  manufacture  electric 
heating  ai.pliance.s.  John  D.  Osgood.  10 
Falmouth  Street,  is  president  and  tre.-»surer. 
THE  R-VDIO  DE^'ELOPME^•T  COM- 
P\NY,  SpringlieUl.  Ma.ss,,  has  been  incor- 
.onued  with  a  ca,.ital  stock  of  $25,000  to 
manufacture  radio  e<iuipnient.  The  officers 
are  Frank  W.  Sickles,  president,  and  A. 
Roul  Silber,  treasurer,  both  of  Springneia. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Oct.  11.  1921) 

1,393,346.  Insulating  Composition  or 
-Matter  :  Frank  J.  Cook,  Cleveland.  Ohio. 
App.  filed  Aug.  19.  1920.  For  use  as 
composition  in  which  electric  resistance 
wire   is    embedded. 

1,393.352.  Telephone  Ststeh  ;  William  L. 
Dodge,  Maplewood,  X.  J.  App.  filed 
Sept.  22,  1919.  Signals  for  plurality  of 
trunk  lines  controlled  over  a  single  path. 

1.393.368.  Radiant  Reflector  :  George  J. 
Henry,  San  Francisco,  Cal.  App.  filed 
March  10,  1920.  Heater  of  the  radiant 
tJ-pe. 

1.393.369.  Apparatus  for  Teanslatno 
Electrical  Variations  ;  Peter  C.  Hewitt. 
Ringwood  Manor,  N.  J.  App.  filed  March 
12,  1915.  Receiver  for  wireless  teleg- 
raphy. 

1.393.370.  Process  op  Making  Aluminum 
NiTpjDB  and  Other  Chemical  S^-b- 
STANCES ;  William  Hoopes,  Pittsburgh, 
Pa.  App.  filed  Sept  19,  1919.  Means  for 
heating  charge. 

1.393.371.  Apparatus  for  Making  Alumi- 
num Nitride  and  Other  Chemical  Sub- 
stances :  William  Hoopes :  Pittsburgh, 
Pa.  App.  filed  Sept  19,  1919.  Mean* 
for  heating  charge. 

1.393.372.  Process  op  Making  Aluminum 
Nitride  and  Other  Chemical  Sub- 
stances :  William  Hoopes,  Pittsburgh, 
Pa,  App.  filed  Sept  19.  1919.  Means 
for  heating  charge.  | 

1.393.373.  Electrical  Resistor;  William 
Hoopes.  Pittsburgh.  Pa.  App.  filed  Oct. 
2.  1919.  For  nitrifying  aluminous 
charges. 

1,393,375.  Thermocouple  :  Matthew  A. 
Hunter,  Troy.  N.  T.  App.  filed  Feb. 
17.  1920.  One  element  of  an  alloy  hav- 
ing a  high  melting  point  and  resistant 
to  oxidation. 

1.393.395.  Electric  Machine:  Otto  Plets- 
cher.  Albisrieden.  Switzerland.  App.  filed 
April  14,  1917.  For  production  of  light 
in  electric  pocket  lamps. 

1,393,398.  Insulator  :  Howard  N.  Rich- 
ards, Pittsburgh,  I'a.  App.  filed  Feb. 
19.  1921.  For  supporting  trolley  con- 
ductors. 

1.393.404.  Safett  Device  for  Electricallt 
Operated  Systems  :  William  S.  Smith. 
Cambridge.  Mass.  App.  filed  Aug.  3.  1918. 
For  elevators,  etc. 

1,393.427.  Electric  Toaster;  Emil  A. 
Chrlstoph.  f'hkago.  III.  App.  filed  July 
1,  1920.     Horizontal  domestic  type. 

1.393.429.  Telephone  System;  Henry  P 
Clausen,  Mount  Vernon.  N.  Y  App.  filed 
July  12,  1917.  Trunking  arrangements 
between  exchanges. 

1.393.430.  Telephone  System  ;  Henry  P. 
Clausen,  "Mount  Vernon,  N.  T.  App.  filed 
Jan.  4,  1918.  System.')  wherein  both  auto- 
matic and  manual  lines  arc  u.sed. 

1,393,433.  MoTOR-OovERxiNO  Device  ■  Wil- 
liam W.  I>..,n.  Wilmette.  111.  App.  filed 
May  16.  1919  For  use  in  connection  with 
electric  phonogiaph   motor."". 

1.393  439.  System  op  Control;  Arthur  J. 
i'''l'A.^"'''"''''"'"e.  Pa.  App.  flleil  .Ian. 
5,  1918  Contrnl  of  electric  motors  and 
generators  located  upon  mechanically 
coupled  cabs  of  a  locomotive. 

1.393,442.  Control  System  ;  Rudolf  E. 
Hellmund.  Swlssvah-.  Pa.  App.  filed 
•Sept  27,  1916.  For  governing  operation 
of  prop<'lling  motoi.s  of  el,-,  trie  vehicles. 

1.393,158  Catenary  Tholley-Clampino 
t.AR:  Paul  (J.  Schwarz.  Indianapolis.  Ind. 
App.  fli.d  Dec.  22.  1919.  Catenary  hanger 
for  overhead  trolley. 

1.393.465.      Telephone-Exchanoe    Svstfm 
Dawson    M.  Taggart.   En.«t  Orange.   ,N     .1 
App     filed    S.pt.    4.    1919.      Common    himI 
local  battery  lines  m.iy  be  interronn.  ei,  ,1. 

1.393.467.  PRoc»:sa  k-or  Prodi-cinc  Ski'a- 
RAtors;  Clunles  J.  Thatcher.  New  York. 
N.  T.  App.  filed  Dee.  13.  1918  Process 
lor   Impii'gnating   pores    of    materials 


1.393.471.  SuBMARi.vE  Signaling;  Raymond 
L.  Wegel.  New  York.  N.  Y.  App  filed 
Oct.  9.  1919.  For  receiving  vibrations 
transmitted  through  water. 

1.393.472.  Tide  Motor:  Harrv  Williams. 
Return.  Va.  App.  filed  Feb.  28.  1920. 
Power  from  the  tide  utilized  for  com- 
mercial purposes. 

1.393.483.  Electrode  ;  Joseph  M.  Askin. 
Chicago.  III.  .\pp.  filed  Dec.  5,  1919. 
iiobbin    type    involving    a    core, 

1,393,491.  Trolley  Hanger;  Leland  F. 
Brahmer,  Edgewood  Park.  Pa.  ,\pp.  filed 
July  30,  1920.  .Means  for  holding  lock 
washers  in  assembled  position. 

1.393.502.  Machine-Switching  Telephone 
System  ;  Henry  P.  Clausen,  Mount  Ver- 
"°".  ,N.  Y.  App.  filed  Dec.  26,  1917. 
li-stablished  connection  may  be  more 
closely  supervised. 

1.393.503.  Electrical  System  ;  Henry  P. 
Clausen,  Mount  Vernon.  N.  Y.  .A.pp.  filed 
Aug.  19,  1918.  For  the  automatic  charg- 
ing of  storage  batteries. 

^•393.520.  Inclosed  Arc  Device  and  the 
Method  of  Starting  the  Same;  Ernst 
Friederich.  Berlin,  Germany.  App.  filed 
Oct  13.  1914.  .\rc  operated  in  an  in- 
closed envelop  between  electrodes  of  re- 
fractory   material. 

1.393.521.  Machin-e-Switching  Telephont: 
System  :  Charles  L.  Goodrum.  New  York. 
N  Y  App.  filed  April  27.  1917.  Group- 
selecting  switches. 

1.393.522.  Telephon-e-Exchange  System; 
Charles  L.  Goodrum.  New  York  N  Y 
App  filed  Oct  25,  1918.  Circuit  arrange- 
ments for  selector  switches. 

1.393.530.  Trolley  -  Wire  Extension 
Splice;  Mike  W.  Hermes,  Bulger  Pa 
App.  filed  March  18.  1921.  Adjusted  to 
accommodate  expansion  and  contraction. 

1.393.531.  Electric  Incubator:  John  A. 
Howard.  Sr..  West  New  Brighton.  N.  T. 
App.  filed  July  3,  1920.  Automatic  con- 
trol of  current. 

1.393.558.  Telephone-Exchange  System  : 
James  L.  McQuarrie.  Montclair.  N  J 
App  filed  Aug.  7.  1919.  Circuit  arrange- 
ments for  various  switches. 

1.393.559.  Telephon-e-Exchange  System  ■ 
James  L.  McQuarrie  and  Charles  L. 
Goodrum.  New  York.  N.  Y.  .\pp.  filed 
Aug.  7.  1919.  .\rrangement  for  control- 
ling selector  switches. 

1,393.594.  Means  for  Producing  High- 
Frequency  Oscillations:  William  C 
■VVTiite  Schenectady.  N.  Y.  App.  filed 
June  3,  1918.  Receiving  system  of  heter- 
odyne type. 

1.393.602.  Electrical  Con-denser;  Ernest 
A.  Bayles  and  Harold  Higham.  Helsbv. 
England.  App.  filed  Dec.  22.  1919.  Made 
•  f  laminae  of  paper  and  metal 

1.393.635.  Electrical  Brush  ;  Helen  R 
Mondy  Atlantic  City,  N.  J.  App.  filed 
Feb.    12,    1921.      For   drying   the   hair. 

1.393.674.  Battery  Connector;  Walter  S 
Doe.  Kent.  Ohio.  .-Xpp.  filed  Oct  25.  1919. 
Non-corrosive   and   acid-proof. 

1.393.675.  Flashlight:  Walter  S.  Doe, 
Kent,  Ohio.  App.  filed  Nov.  2,  1920. 
New   and    improved   switch. 

1,393.685.  Annx-nciator  Drop  ;  Charles  J. 
Henschel,  Brooklyn,  N.  Y.  App.  filed 
April  25,  1919.  Suitable  for  use  on  ship- 
board. 

1,393,715.  System  of  Control;  Normal  W. 
Storer  and  Rudolf  E.  Hellmund.  Pitts- 
burgh, Pa.  App.  filed  Feb.  10.  1916. 
Automatic  regenerative  control  of  elec- 
tric-railway motors. 

1.393.727.  Call-Distributino  System; 
S-muel  B.  Williams.  Jr..  Brooklyn.  N.  T. 
App.  filed  Nov.  28.  1919.  Automatic 
switches  for  dtstrlbutlng  calls. 

1.393.728.  Telephone-Exchange  System; 
S.  H.  Williams,  Jr..  Brooklyn.  N.  Y.  App. 
filed  Dec  8.  1919.  Automatic  switches 
for  establishing  talking  connections. 

(Issued  Oct  18.  1921) 

1,393.732.  Electric  Heating  Unit;  Charles 
C.  Abbott.  Plttsfield.  Mass.  App.  filed 
Dec.  17.  1920.  Simple,  compact  and 
reliable. 

1.393,737.  Electric  Meter  :  Edwin  C.  Ball- 
miin.  St  I^ouls.  Mo.  App.  filed  Nov.  15, 
1918.  Const.int  in.igneti.-  n.  Id  and  mag- 
nitlc  field   varying  with  current 

1.393.739.  Electric  Battery;  Raymond  C. 
Henner  and  Harry  F.  French.  Fremont 
Ohio.       App.     filed     Jan.     16,     1919.       Dry 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

BOSTON.  MASS.— The  Edison  Electric 
Illuminating  Company  of  Boston  has  been 
granted  permission  by  the  Massachusetts 
Department  of  Public  Utilities  to  issue  45,- 
056  shares  of  stock,  par  $100,  at  $130  a 
Chare,  to  take  up  outstanding  indebtedness 
and  for  extensions. 


ell. 

1,393,7.50.  Sector  Cable;  Hilton  P  M. 
Carter,  Montreal,  Quehi  r.  Can.  App  filed 
Feb.  28.  1920.  Without  distortion  of  form 
or  wlreg  thi'mse|v...<. 


Middle  Atlantic  States 

BROOKLYN.  .X.  Y.— Bids  will  be  re- 
ceived by  Thomas  J.  Drennan.  fire  commis- 
sioner eleventh  floor.  Municipal  JBuildlng 
.New  -iork  City,  until  Nov.  15.  for  furnish- 
ing, delivering  and  installing-  protector 
board,  jack  and  te.st  board,  relay  boards 
dispatcher's  receiving  and  transmitting 
board,  automatictransmitters,  control  table 
cable  and  wire,  conduit,  cable  racks  and 
miscellaneous  appurtenances  in  new  central 
office,    borough   of   Brooklyn,   N.   Y. 

BUFFALO,  N.  Y.— The  Bison  Ice  &  Coal 
Company,  Rapin  Street  near  Doat  Street 
is  planning  the  construction  of  a  one-story 
addition.  12  ft.  X  84  ft.,  to  its  Ice-manu- 
facturing  plant.     Fred  Teichert  is  treasurer. 

p-i£:^^'^^r^  b^^^-  ^  "S-.-The  Kolenaka 
Electric  Light  Company,  Johnstown,  re- 
cently incorporated  with  a  capital  of  $15  - 
"00,  contemplates  the  construction  of  a 
generating  plant  to  supply  electricity  fo? 
street-lighting  and  domestic  purposes  at 
taroga  Lake.  Tlie  plant  will  be  driven  by 
a  Diesel  engine.  T.  H.  Cepereley.  Argusvilli^ 
IS  in  charge. 

T  ■'H?,^i-''§^''^*^-  ^'-  Y.— The  Adams  Electric 
Light  &  Power  Company  has  been  granted 
permission  by  the  Public  Service  Commis- 
sion to  erect  a  distribution  system  in  the 
village  of  Eihslnirg.  The  commission  has 
al-so  approved  franchise  granted  by  the 
town  and  village  authorities. 

.^'EW  YORK,  N.  Y.— Bids  will  be  re- 
ceived by  R  \\.  Rodman,  superintendent 
ot  plant  operation  of  the  Board  of  Edu- 
cation of  the  School  District  of  the  city  of 
>,e»-  \ork,  room  515,  Municipal  Building 
.New  -Sork  City,  until  Nov.  21,  for  electric 
ash  hoists  m  Public  Schools  3.  4.  5,  46 
and  4S.  borough  of  the  Bronx,  and  in  Pub- 
lie  .Schools  84,  85.  109.  14S  and  168,  and 
installing  ash  trolley  in  Public  School  84. 
borough  of  Brooklyn.  Bids  will  also  be  re- 
ceived until  the  same  date  by  C.  B  J 
o"J.?'^'^-.  superintendent  of  schools,  room 
2800,  Municipal  Building.  New  York  City 
for  installing  electric  wiring  .and  fittings  iii 
new  Public  School  54,  Sanford  Street  be- 
tween DeKalb  and  Willoughby  Avenues, 
borough  of  Brooklyn. 

SCOTCH  PLAINS.  N.  J.— Plans  are  un- 
der consideration  by  the  Board  of  Free- 
holders of  Union  Countv,  Court  House 
Klizabeth.  N.  J.,  for  extensions  and  im- 
provements to  the  power  plant  at  the  county 
mstitution   at   Scotch   Plains,   to  cost  about 

HUNTINGTON,  PA.— The  consolidation 
of  the  Cove  Kleciric  CnnipMny.  the  Roaring 
Spring  Licllt.  Ileal  &  P,iw.r  Cnmpany  and 
the  .Vorth  Woodberry  Klectric  Company,  to 
operate  under  the  nrst-iianied  company  has 
been  authorized  by  the  Public  Service  Com- 
mi.ssion.  Extensive  improvements  and  ex- 
tensions  are   under  eonsirleration. 

LANCA.STEa  PA.— Tlie  Lancaster  Milk 
Products  Company,  Inc.  Mollinger.  Pa.  is 
planning  the  construction  of  a  power  plant 
to  be  used  in  connection  with  Its  proposed 
plant  to  be  built  at  62.1  Thirtv-second 
Street  Lancaster,  to  cost  about  $100  000 
John  Harmon.  4.S  North  Queen  Street,  Lan- 
caster, is  architect. 

NEW  BRITAIN,  PA.— Tlie  New  Britain 
Improvement  Association  has  obtained  sulll- 
<-ient  fumls  to  provide  for  the  Installation 
of  an  electric  lighting  system  In  this  vil- 
lage, 

PHILADELPHIA,  PA.— New  bids.  It  Is 
reported,  will  be  ujtked  by  the  Department 
of  <'lty  Transit,  City  Hall,  for  a  power 
house      at      Cumberland      and      Kensington 
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rniT^ADRLPHIA.  PA.— The  Department 
of  Public  Works,  Bureau  of  City  Property. 
City  Hall,  i.s  considtririg  the  construction  of 
.a  ijower  house  for  the  building  compris- 
ing Indepcndi-ncf  Hall,  Sixth  and  Chest- 
nut Streets.  John  P.  B.  Sinkler,  Otis  Build- 
ing, is  architect. 

POTTSVILLE,  PA. — Application  has  been 
made  by  the  Eastern  Pennsylvania  LiBht, 
Heat  &  Power  Company  to  the  Public  Serv- 
ice Commission  for  permission  to  install 
and  operate  a  system  in  certain  sections 
of  Schuykill  County. 

TEMPLETON.  PA. — Plans  are  under 
consideration  by  the  Templeton  Limestone 
Company,  Kittanninpr,  for  the  construction  of 
a  crushing  plant,  .'ill  ft  x  60  ft.,  and  a 
power  house,  2^>  ft.  x  25  ft.,  at  its  property 
at  Templeton  near  Kittanning,  to  replace  its 
works  recently  destroyed  by  fire.  W.  L. 
Snyder  is  superintendent. 

TOWANBA.  PA. — The  Towanda  Electric 
IlluminatinK  Company  Is  considering  the 
construction  of  a  new  power  house. 

WEST  MIDDLESEX.  PA.  —  The  She- 
nango  Valley  Electric  Company,  Sharon,  Is 
considering  furnishing  elcctrioity  for  lamps 
and  motors  in  West  Middlesex.  Mark 
Pendleton  is  superintendent. 

FROSTBURG.  MD. — The  power  house, 
consisting  of  boiler  and  engine  departments, 
at  Mint;  is  of  the  Consolidation  Coal  Com- 
pany, Consolidation,  near  Frostburg,  was 
recently  destroyed  by  fire.  .  The  plant,  it  is 
understood,  will  be  rebuilt. 

RICHWOOD.  W.  VA. — The  Cherry  River 
Paper  Company  is  planning  the  erection  of 
a  one-story  power  plant,  40  ft.  x  150  ft., 
to  cost,  with  machinery,  about  $250,000. 
George  Snyder  is  assistant  superintendent. 

HOPEWELL,  VA. — The  Ioc.tI  power  plant 
and  watenvorks  of  the  Du  Pont  Chemical 
Company  has  been  acquired  by  the  Indus- 
trial Service  Corporation.  Hopewell.  The 
new  owner,  it  is  understood,  will  make  ex- 
tensions and  improvements.  J.  F.  Muhlig 
is  general  manager. 

WASHINGTON,  D.  C. — The  Bureau  of 
Supplies  and  Accounts,  Navy  Department, 
Washington,  D.  C,  will  receive  bids  for 
furnishing  the  following:  Until  Xov.  22, 
Washington,  Schedule  S992,  300  porcelain 
insulators;  until  Nov.  29.  Mare  Island. 
Schedule  8994,  10,000  ft.  single  conductor 
lighting  and  power  wire. 


North  Central  States 

CLEVELAND.  OHIO — An  ordinance  pro- 
viding for  the  expenditure  of  approximately 
$52,000  for  extensions  to  the  municipal 
electric  light  and  power  system  has  passed 
its  first  reading. 

CLEVELAND,  OHIO — The  City  Council 
has  authorized  the  installation  of  an  orna- 
mental lighting  system  on  Euclid  Avenue 
from  East  Ninety-third  to  East  107th 
Street,  and  on  East  105th  Street  from 
Fairmount  Street  to  the  proposed  exten- 
sion of  Carnegie  Avenue,  to  cost  about 
$40,000. 

COLUMBUS.  OHIO— Bids  -will  be  re- 
ceived by  C.  L.  Steele,  secretary  of  the 
bo.ird  of  trustees  of  the  Ohio  State  Uni- 
versity, until  Nov.  18,  for  the  construction 
of  a  power  house,  IS  ft.  x  204  ft.,  to  cost 
about  $300,000.  J.  N.  Bradford.  Ohio  State 
University,  Columbus,  is  architect. 

MARIETT.\.  OHIO— The  City  Council 
has  authorized  improvements  to  the  munici- 
pal electric  light  plant,  to  cost  $5,000.  The 
plans  provide  for  replacing  the  three  arc 
machines  now  in  use  with  a  two-phase, 
2,200-volt  generator.  The  distribution  lines 
will  be  overhauled  and  stand-arc  lamps  will 
be  substituted  for  the  present  streets  lamps. 
G.  H.  Gamper,  220  New  First  National 
Bank   Building,  Columbus,   is  engineer. 

STEtTRENVTLLE,  OHIO  —  The  Ohio 
Power  Company  is  considering  plans  for  the 
const  ruction  of  a  new  substation,  to  cost 
about  $50,000. 

WARREN,  OHIO.  —  The  Ohio  Public 
Service  Company  has  disposed  of  an  issue 
of  $5,100,000  in  bonds,  the  proceeds  to  be 
used  for  improvements  and  extensions  to 
its  system, 

CONNERS%aLLE,  IND. — Arrangements, 
it  is  reported,  are  being  made  by  the  Inter- 
state Public  Service  Company,  Sholbyville, 
for  the  pureliase  of  the  local  power  pl;\ni  of 
the  Ilydro-lClectric  Company,  which  Will  be 
consolidated  with  its  distribution  system. 
Connection,  it  is  understood,  will  be  made 
wth  the  New  Oastle  plant  of  tlie  Inter- 
state Company,  which  contemplates  exten- 
sions and  Improvement^ 


SPRINGFIELD,  ILL. — Improvements  to 
lie  made  In  the  near  future  at  a  cost  of 
about  $3,000,000  are  under  consideration  by 
the  Springfield  Gas  &  Electric  Company  and 
the  city  authorities.  The  work  includes 
construction  of  underground  conduit  for 
electric  light  and  power  wires,  ornamental 
lighting  system,  purchase  of  the  Fourth 
Street  lighting  system  by  the  city,  etc. 
For  further  information  address  A.  D. 
Mackie.  vice-president  of  the  Springfield 
comi)any. 

BELOIT,  WIS. — The  Council  is  consider- 
ing changes  to  the  street-lighting  system  in 
Beloit.  providing  for  replacing  arc  lamp! 
with  incandescent  lamps.  The  proposed 
new  s.vstem  will  comprise  328  units,  each 
requiring  a  250-cp.  incandescent  lamp. 

DODGEVILLE,  WIS.— The  Wisconsin 
River  Power  Company,  Gay  Building, 
Madison,  is  planning  the  construction  of  a 
two-story  electric  substation,  60  ft,  x  86  ft., 
in   Dodgeville,  to  cost  about   $55,000. 

OCONTO  FALLS,  WIS.— Work  will  be 
started  soon,  it  is  reported,  by  the  Union 
Manufacturing  Company,  which  is  the  hy- 
dro-electric power  division  of  the  Contin- 
ental Paper  &  Bag  Mills  of  New  York  and 
serves  the  paper  mills  at  Oconto  and  Ma- 
rinette, Wis.,  on  extensions  to  its  plant. 
The  output  will  be  increased  from  1,500  hp. 
to   2.750   lip. 

WAUWATOSA,  -ms— The  Board  of  Ad- 
ministration has  appointed  Vaughn  &  Meyer, 
engineers,  to  make  a  survey  to  determine 
the  advisability  of  building  a  central 
power,  light  and  heat  plant  for  use  In  con- 
nection with  the  county  institutions  at  Wau- 
watosa. 

B.\RNES^^LLE.  MINN. — Improvements 
to  the  electric  lighting  system  in  Barnes- 
ville  are  under  consideration.  E.  Aamoot 
is  city  clerk. 

CRANE.  MO. — The  J.  P.  Cantrell  Oil 
Company  is  considering  the  construction  of 
an  electric  light  and   ice  plant. 

HOLTS  StTiraiT,  MO.— The  Central  Mis- 
souri Coal  Mining  Company,  314  Central 
Trust  Building,  Jefferson  City,  is  planning 
the  installation  of  engines,  boiler,  pumps, 
conveying  apparatus  and  other  power  equip- 
ment to  cost  about  $75,000,  at  its  properties 
at  Holts  Summit.  John  McManus  is  sec- 
retary  and    treasurer. 

ST.  LOUIS.  MO — The  St.  Louis  Lead  & 
OH  Works.  International  Life  Building,  has 
awarded  a  contract  for  the  construction  of 
a  one-story  addition  to  its  power  house  to 
FiUespie  &  Daly,  International  Life  Build- 
ing. 

NEMARA  CITY,  NEB. — The  transmission 
line  of  the  Nebraska  Gas  &  Electric  Com- 
pany will  be  extended  from  Shubert  to 
Nemara  City  to  provide  electricity  for  light 
and  power  in  the  latter  town. 

RANDOLPH.  NEB. — Extensions  to  the 
municipal  electric  light  pi  .nt,  to  cost  about 
$65,000  are  under  consideration.  C.  Bliz- 
zard   is   clerk. 

NEODESHA,  KAN.  —  Bonds  to  the 
amount  of  $195,000  have  been  voted  for 
electric  light  and  water  improvements.  It 
is  proposed  to  install  new  engines  in  the 
power  plant,  replacing  the  steam  plant  now 
in  use  with  oil-engines  and  motor-driven 
pumps.  An  ornamental  lighting  system 
will  be  erected  on  two  of  the  principal 
streets  of   the  city. 

OTTAWA,  KAN. — A  movement  has  been 
started  to  link  Melvern.  Lyndon.  Waveriv, 
Michigan  Valley  and  Overbrook  with  tlie 
transmission  line  from  Ottawa  to  Quenemo, 
on  which  work  is  under  way. 


the  construction  of  an  electric  power  plant. 
60  ft  X  60  ft.     G.  IL  Felmet  Is  interested. 

WILSON.  OKLA. — The  Council  is  con- 
sidering Issuing  $70,000  in  bonds  for  ex- 
tensions to  the  municipal  electric  lighting 
plant  and   system. 

SAN  ANTONIO,  TEX. — The  Texas  Cen- 
tral Power  Company,  recently  organized, 
is  planning  the  operation  of  electric  power 
plants  to  supply  electricitj'  in  Victoria, 
Cuero,  Bishop,  Kingsville  and  other  points 
in  this  section.  R.  W.  Morrison.  San  An- 
tonio, is  interested  In  the  company. 

VERNON.  TEX. — The  City  Commis- 
sioners are  considering  the  establishment 
of  electric  light  and   ice  plants   in   Vernon. 

WORTHAM.  TEX.— The  installation  of 
an  electric  light  plant  in  Wortham  is  under 
consideration  by  the  City  CounclL 


Southern  States 

WINSTON-SALEM.  N.  C— Bids  will  be 
received  by  the  city  of  Winston-Salem. 
N.  C.  until  Nov.  16,  for  the  construction  of 
the  Academic  .\rts  Building,  power  house 
and  other  work  in  coneclion  with  the 
Richard  J.  Reynolds  High  School.  Plans 
and  specifications  may  be  obtained  from  the 
office  of  Wiley  &  Wilson,  Lynchburg,  Va., 
consulting  engineers. 

GREEN  COVE  SPtRINGS.  FL.\— Bonds 
to  the  amount  of  $150,000  have  been  voted 
for  extensions  to  the  municipal  electric  light 
and  water  plants,  construction  of  sewers, 
etc 

LAKE  WORTH.  FLA. — Plans  are  under 
consideration  for  the  installation  of  a  larger 
engine  at  the  municipal  electric  light  plant. 
Ward  Randolph  is  city  engineer. 

T\'HITE  PINE.  TENN— The  White  Pine 
Power  &   Light  Company   is  contemplating 


Pacific  and  Mountain  States 

SEATTLE.  WASH. — The  Puget  Sound 
Power  &  Light  Company  has  entered  into 
contract  with  the  Washington  Coast  Utili- 
ties Company  of  Wenatchee,  to  supply  ele?- 
tricity  for  the  Wenatchee  Valley  district 
and  Chelan  and  Douglas  Counties.  Tlie 
present  plans  provide  for  the  erection  of  a 
transmission  line  from  the  present  Sno- 
qualmie  plant  of  the  Puget  Sound  company 
The  Washington  Coast  Utilities  Company 
recently  took  over  the  properties  of  the  old 
Wenatchee  Gas  &  Electric  Company.  Will- 
iam H.  McGrath  is  vice-president  of  the 
Puget  Sound  company. 

VANCOUVER.  WASH.— The  Lewis  River 
Hydro-Electric  Power  Company,  Vancouver, 
has  plans  under  consideration  for  the  con- 
struction of  a  hydro-electric  generating 
plant  on  the  North  Fork  of  the  Lewis  River, 
near  Kearns,  Wash. 

YAKIM.\.  W.\SH. — Word  has  been  re- 
ceived from  Washington.  D.  C.  that  the 
federal  government  has  authorized  the  ex- 
penditure of  $3,600,000  on  reclamation  proj- 
ects in  Washington  during  the  coming 
winter,  half  of  which  amount  is  to  be 
spent  on  the  Kennewick  unit  of  the  Sunny- 
side  Canal.  The  project  includes  a  diver- 
sion dam.  headworks  at  Prosser.  construc- 
tion of  a  power  canal  and  pumping  plant 

PORTLAND.  ORE. — Malcolm  J.  Anderson 
of  Portland  has  applied  to  the  state  engi- 
neering department  for  authority  to  ap- 
propriate 7o  sec. -ft.  from  the  south  fork  of 
the  Coquille  River  to  develop  13,361  hp 
The  project  includes  a  dam  100  ft  hi^ 
and  400  ft.  long.  The  cost  Is  estimated  at 
$750,000. 

SAN  DIEGO,  CAL.  —  The  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington. D.  C.  is  contemplating  the  installa- 
tion of  a  street-lighting  and  flre-al&rm  sys- 
tem in  San  Diego.  -\pplicalions  accom- 
panied by  a  deposit  of  $10  may  now  be  filed 
for  plans  and  specifications  (4526),  and 
necessary  data  for  bidding  will  be  for- 
warded in  the  near  future  All  communica- 
tions should  be  addressed  to  the  chief  of 
the  Bureau  of  Yards  and  Docks. 

SAN  FRANCISCO.  CAL  — R.  W.  Hawley. 
San  Francisco,  it  is  reported.  has_been 
granted  a  permit  by  the  Federal  rower 
Commission,  Washington.  D  C.  providing 
for  a  power  development  scheme  on  Silver 
Creek.  Under  this  permit  it  is  planned  to 
equalize  the  flow  of  Silver  Creek  by  the 
construction  of  two  reservoirs,  the  water 
being  utilized   through   three  power   plants. 

STOCKTON.  C.\L.— Permission  has  been 
granted  to  the  Western  States  Gas  &  Elec- 
tric Comjiany  by  the  Railroad  Commis- 
sion to  proceed  with  the  construction  of 
a  hvdro-electric  plant,  to  have  an  ultimate 
capacity  of  lOO.ooO  hp..  on  the  south  fork 
of  the  .\merican  River.  Extensions  will 
also  be  made  to  its  present  plant  to  provide 
for  an  increase  in  capacity  to  56,000  hp. 

GLENnn'E.  MON'T.— Tlie  Eastern  Mon- 
tana Light  &  Power  Company  is  considerlnit 
extensions  and  improvements  to  its  distri- 
bution system   in  Glendive. 

Canada 

WINNIPEG.  M.\N.  —  The  Manitoba 
Power  Company.  Ltd  ,  Winnipeg.  Man.,  has 
.awarded  general  contract  for  the  construc- 
tion of  its  power  plant  at  Great  Palls,  to 
cost  about  $5. ."00.000  to  Fraser.  Brace  * 
Company,  Ltd..  S3  Craig  Street,  West.  Mon- 
treal. Que.  Separate  bids  will  be  asked  for 
machinery  and  equipment.  F.  H.  Martin  is 
engineer  and  F.  J.  Pratt  is  purchasing 
agent. 

MAMOR-V.  ONT. — The  Pearce  Company 
has  plans  under  consideration  for  rebuild- 
ing the  power  house  at  its  woolen  mills, 
recently  destroyed  by  fire. 
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JVhat  the  IVorld  Wants 
from  the  Washington  Conference 


IN  our  capital  this  week  the  great 
nations  have  gathered  in  a  confer- 
ence in  the  hope  that  some  way  can 
be  found  to  limit  armaments.  They  want 
to  lessen  the  tax  burden  on  all  peoples 
and  to  put  an  end  to  war. 

A  few  years  back  many  millions  of  the 
young  men  of  France,  Great  Britain, 
Italy  and  America  gave  up  their  lives  in 
bitter  agony.  But  it  was  not  to  win  the 
world  war  that  they  marched  out  and 
died.  It  was  to  stop  the  war  and  to  win 
back  peace.  And  the  war  was  stopped. 
But  the  peace  has  not  been  won.  And 
peace  cannot  return  again  while  govern- 
ments with  evil  ingenuity  continue  add- 
ing to  their  armaments — which  threaten 
war — and  piling  up  more  wasteful  debts 
for  war-stricken  humanity  to  pay. 

Think!  Of  all  the  money  that  is  poured 
into  the  national  treasury  in  Washington 
93  per  cent  is  spent  for  navies,  armies  and 
the  cost  of  former  wars.  And  in  France 
and  England  it  is  worse.  The  pity  and  the 
folly  of  it  that  men  and  women  should 
persistently  pursue  a  course  so  imbecile! 
How  can  we  and  why  should  we  carry 
such  a  load? 

Lloyd  George,  in  his  Guildhall  speech, 
said  that  around  the  entire  horizon  of  the 
world's  affairs  todgy  the  only  bright  spot 
of  hope  comes  from  the  Washington  con- 
ference. For  economically  the  world  lies 
paralyzed.     The    human    mind    fails    to 


grasp  the  complexity  of  the  situation.  Its 
all-shadowing  menace  we  do  not  half  see. 
Yet  it  is  not  a  theory  but  a  condition  of 
impending  peril  to  all,  and  something 
must  be  done  and  done  at  once  and  done 
by  the  people. 

There  is  but  one  way  out — one  road  to 
economic  health  and  safety.  The  world 
must  work.  We  cannot  talk  ourselves  into 
prosperity.  We  cannot  argue  ourselves 
into  stability.  Work  alone  can  save  the 
world — intelligent  work — untiring  work 
— work  in  its  most  homely  sense.  And 
this  work  must  be  done  not  by  nations, 
but  by  individuals — avoiding  the  dupli- 
cation and  wastefulness  of  competition 
and  employing  to  the  full  the  progressive 
and  constructive  power  of  co-operation — 
individually,  industrially  and  internation- 
ally. 

The  leaders  of  the  world  have  come  to 
Washington  because  upon  this  conference 
rests  the  only  hope.  Wq  must  win  back 
our  peace  through  work.  But  it  must  be 
unthreatened  peace  of  the  heart  and  peace 
of  the  mind,  and  it  must  be  permanent. 
Therefore  the  people  call  upon  these  men 
in  Washington  to  see  to  it  ri(jlit  noic  that 
the  fruits  of  this  saving  labor  be  not  here- 
after perpetually  jeopardized  and  almost 
entirely  wasted  in  taxation  for  war.  Our 
lives  and  treasure  must  be  made  secure 
and  safe  now.  That  is  what  the  whole 
world  wants. 


Carl 
Hering 

Engineer  and  scientist 
who  has  contributed  in 
a  large  degree  to  the  de- 
velopment of  the  science 
of  electrometallurgy. 


OXK  of  the  oldest  and  yet  one  of 
the  newest  phases  of  the  science  of 
electricity  is  electrochemistry.  In 
the  battery  the  electric  current  was  dis- 
covered. In  the  production  of  intense 
hewts  for  metallurgrical  processes  lies  one 
of  the  fairly  recent  applications  of  elec- 
tricity— one  which  is  prowino:  bv  lenps 
«nd  bounds.  In  l)olh  of  these  fields,  but 
more  especially  the  latter,  the  name  of 
Carl  Hering  Is  Justly  prominent.  Since 
18S6  he  has  been  practicing  in  Phila- 
delphia as  a  consulting  electrical  engi- 
neer. A  man  of  many  attainments  and 
international  reputation,  he  has  all  his 
life  been  an  enthusiastic  searcher  for  a 
scientific  explanation  of  apparent  excep- 
tions to  generally  accepted  physical  laws, 
and  as  an  outcome  of  this  trait  he  has 
been  a  stickler  for  the  correct  expression 
of  scientific  results  in  standard  unit.s  and 
h'as  contributed  considerably  to  the  con- 
struction and  classification  of  electrical 
nomenclatin*e. 

Dr.  Hering's  work  In  electrochemistry 
began  with  extended  researches  with 
storage  batteries  prior  to  1890,  as  a  re- 
sult of  ^vhich  he  obtained  numerous 
patents.  He  also  Investigated  the  com- 
mercial regeneration  of  spent  battery 
solutions.  His  electric  furnace  work 
dales  hack  to  some  tests  in  1900  for 
the  reduction  of  arsenic  ore.  Some  six 
years  later,  while  designing  and  operat- 
ing electric  furnaces,  he  began  a   series 


of  experiments  which  resulted  in  the  an- 
nouncement of  the  discovery  of  a  new 
internal  electromagnetic  force  tending  to 
contract  a  conductor  through  which  cur- 
rent is  flowing  even  to  the  extent  of 
rupture  wlien  it  is  a  fluid,  and  which  is 
now  known  as  the  "pinch"  effect.  He 
later  demonstrated  the  existence  of  other 
effects  showing  that  the  electromagnetic 
forces  act  on  the  material  of  the  con- 
ductor. In  inoi)  he  applied  these  forces 
to  impart  rapid  motion  to  masses  of 
molten  material  and  on  this  principle 
invented  an  electric  furnace  now  In  wide 
commercial  use. 

.\s  early  as  1883  he  began  the  com- 
putation of  conversion  factors  of  elec- 
trical and  mechanical  energy,  and  he 
liublished  a  comprehensive  book  on  this 
sub.lect  in  1904.  A  few  years  later  he 
made  a  recalculation  of  all  electrochem- 
ical eriuivalents.  In  1908  he  made  an 
analysis  of  the  Interrelations  of  the 
various  quantities  of  units  entering  into 
the  calculation  of  light  phenomena.  That 
.sMtne  yeiir  he  described  an  experiment 
demonstrating  a  hitherto  unrecognized 
factor  in  electiomagnetic  induction  tend- 
ing to  show  that  Maxwell's  well-known 
law  of  Induction  should  be  modified  in 
order  to  become  a  universal  law. 

Dr.  Hering  was  also  one  of  that  brill- 
iant group  of  men  who  contributed  to 
the  upbuilding  of  the  Ki.ki-trio.m.  Wori.p 
as  a   strong  -and  forceful  electrical  engi- 


neering publication.  In  1S92  he  was  its 
technical  editor,  and  in  1893  he  origi- 
nated its  weekly  "Digest  of  Current 
Klectrical  Literature,"  both  foreign  and 
domestic,  which  has  come  to  be  one  of 
the  well-recognized  institutions  of  the 
electrical  industry.  This  dep-artment  he 
conducted   for  ten  years. 

He  was  ime  of  the  three  men  who  in 
the  fall  of  H'Ml  laid  the  plans  for  the 
organization  in  the  following  spring  of 
the  American  Electrochemical  Societv.  of 
which  he  was  later  electeil  pr.  sident 
He  was  also  one  of  those  who  started 
Elec(roc/ir 111 i(<i/  Indiuslru.  now  r;i>iiiii-o7 
and  Mctallurpical  Eutiinccr.  I>r.  E.  V. 
Roeber.  the  first  editor  of  this  paper, 
to  whose  brilliant  work  it  owes  much 
of  its  phenomenal  growth,  was  at  the 
time  of  his  appointment  Dr.  Hertng's  as- 
sistant. 

Dr.  Hesing  was  born  in  Phll.adelphia. 
March  29,  1S60,  and  was  e«iucateti  at 
the  Unlversit.v  of  Pennsylvania  and  in 
Germany.  He  has  been  a  prolific  writer 
on  electrical  engineering  topics  and  until 
quite  recently  has  represented  .\nierican 
electrical  engineers  at  almost  all  of  the 
expositions  and  electrical  congresses  both 
here  and  abroad.  He  has  twice  receivtHl 
French  decorations  for  these  activities 
He  has  been  unusually  prominent  in  as- 
sociation work  and  has  the  distinction 
of  having  been  president  of  the  Ameri- 
can  Institute  of  Electrical  Engineers. 
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The  Sacrifices  of 
Disarmament 

WE,  AS  an  industry,  are  vitally  concerned  in  the 
present  conference  on  the  limitations  of  arm- 
aments being  held  in  the  capital  city  of  Washington. 
The  modern  battleship,  costing  complete  about  forty 
million  dollars,  has  much  electrical  equipment,  from  the 
turbo-generators  which  supply  the  motive  power  foi' 
electric  propulsion  to  the  pocket  spotlamp  of  the  boat- 
swain. The  suggested  abandonment  of  all  capital  ships 
on  the  building  program  is  therefore  not  without  in- 
terest to  us.  It  means  a  large  sacrifice  from  a  peaceful 
industry  for  the  ultimate  good  of  mankind.  The  oppor- 
tunity and  the  necessity  are  here  together,  and  we 
gladly  embrace  both.  Obviously  nations  cannot  continue 
their  mad  orgy  of  war,  nor  can  we,  as  an  industry, 
permit  selfishness  or  petty  advantage  to  stand  in  the 
way  of  the  realization  of  an  era  of  permanent  peace. 
Magnanimous  we  will  be  if  by  that  means  light  may 
shine  upon  a  darkened  world.  Unfortunately  our 
civilization  is  as  yet  imperfect.  We  have  not  attained 
unto  the  ideal  set  for  us  by  the  humble  Nazarene.  Total 
disarmament  is  therefore  neither  expected  nor  desired. 
The  millennium  is  not  yet.  but  we  are  on  the  road  to 
that  blessed  day  when  "nation  shall  not  lift  up  sword 
against  nation,  neither  shall  they  learn  war  any  mare," 
and  the  electrical  industry  is  prepared  to  make  any 
sacrifice  to  hasten  that  time,  far  distant  though  it  be. 


Standardization  as  a  Weapon 
of  Commerce 

POSSIBLY  the  most  significant  thing,  commercially 
speaking,  that  the  world  war  has  evolved  is  stand- 
ardization. Prior  to  that  eventful  time  standardization 
was  desultory  and  squeamish.  It  neither  asserted 
itself  nor  was  it  mildly  acquiescent.  Like  the  lily  of  the 
field,  it  toiled  not  neither  did  it  spin.  It  simply  enjoyed 
an  anemic  growth  and  was  tolerated  as  an  engineering 
fetish.  War,  however,  served  to  reveal  and  emphasize 
our  selfish  and  ineflicient  individualism  and  the  futility 
of  any  hope  of  success  under  such  handicaps.  With  the 
mobilization  of  all  that  America  possessed — its  men, 
industries,  material,  wealth  and  knowledge — came  organ- 
ized and  scientific  co-operation  and  an  appreciation  of 
the  true  value  of  standardization. 

But  we  were  not  alone  in  our  conclusions.  Other 
industrial  nations,  like  Great  Britain  and  Germany,  also 
realizing  the  saving  grace  of  standardization,  began  at 
once  to  put  it  into  practice.  To  what  extent  Germany 
has  woven  standardization  into  her  industrial  fabric 
is  indicated  in  the  report  of  the  American  Engineering 
Standards  Committee.  Needless  to  say,  she  has  done 
the  job  in  Teutonic  fashion,  thoroughly  and  effectively, 
and  thereon  hangs  a  threat  to  American  industry.  We 
aim  in  all  manufacture  today  to  increase  efliciency  and 
minimize  indu.strial  waste,  but  what  hope  have  we  of 
ever    bringing    this    about    until    ve    are    prepared    to 


embrace  standardization  wholly  and  unconditionally? 
It  is  of  little  use  to  accept  it  as  a  principle  and  then 
fight  foolishly  upon  its  application.  We  can  make  no 
progress  until  we  deal  with  the  subject  in  a  mood  of 
mutual  helpfulness.  Such  is  the  approach  followed  by 
the  American  Engineering  Standards  Committee,  and 
it  has  aided  admirably  in  bringing  about  the  unification 
of  industrial  standards.  The  work  of  this  committee, 
however,  has  only  just  begun  because  industry-  does  not 
yet  understand  that  standardization  is  first  and  fore- 
most an  economic  and  commercial  weapon  of  immense 
value.  With  the  broadening  of  this  knowledge  the  full 
industrial  significance  of  standardization  will  be  more 
readily  apparent,  but  it  will  not  grow  of  itself.  Industry 
must  seek  it  and,  having  found  it,  should  treasure  it. 
In  reasonable  standardization  lies  the  solution  of  many 
of  our  industrial  and  commercial  problems. 


Like  Any  01  her  Kind 
of  Friendship 

CUSTOMER  relations  are  made  up  of  little  things. 
A  word  here,  a  bit  of  service  there,  a  chance 
impression — and  the  thing  is  done.  If  the  word  is  good, 
the  bit  of  service  prompt  and  cheerful  and  the  chance 
impression  pleasing,  a  new  friend  is  made.  But  if 
these  random  contacts  give  offense,  harm  can  be  done 
beyond  the  power  of  many  costly  advertisements  and 
much  talking  to  correct.  For  such  is  human  nature,  and 
the  business  of  the  central-station  com'^any  with  the 
household  is  a  very  human  business. 

In  this  issue  S.  M.  Kennedy  tells  in  detail  of  the 
manner  in  which  the  "greater  service"  department  of 
the  Southern  California  Edison  Company  does  its  work. 
It  is  a  story  of  little  things  consistently  combined  to 
make  a  mighty  power  for  winning  friends  among  the 
customers  of  this  far-seeing  utility.  It  should  be  read 
with  closest  attention,  not  only  for  the  interest  which 
it  holds  but  because  it  offers  many  good  sug7:estions 
useful  to  any  company  for  the  improvement  of  its 
contact  with  the  community  for  which  it  works.  Good 
relations  with  the  public  do  not  come  by  accident;  they 
are  slowly  builded  of  good  words  and  deeds,  like  any 
other  kind  of  friendship. 


A  Comprehensive,  Not  a  Makeshift, 

Development  of  Colorado  River  Needed 

WE  WERE  glad  to  present  last  week  some  details 
regarding  the  projects  for  the  development  of  the 
Colorado  River  which  are  in  contemplation.  As  our 
readers  are  well  aware,  the  Colorado  is  one  of  the  very 
big  streams  of  the  country,  carrying  an  enormous  and 
extremely  variable  quantity  of  w.'er.  canable  of  im- 
mense good  or  evil,  as  the  case  may  be.  Running  as  it 
does  through  saveral  states  and  emptying  into  the  Gulf 
of  California  many  miles  across  the  Mexican  border, 
it    presents    problems    at    once    physical,    commercial, 
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strategic  and  political.  Its  water,  now  running  to  wild 
waste,  is  needed  for  irrigation  and  for  power  develop- 
ment and  must  be  restrained  from  going  on  the  rampage. 

The  report  under  the  Kincaid  act  presented  a  few 
months  ago  opens  the  way  for  a  complete  study  of  the 
development  of  the  Colorado.  The  hydro-electric  pos- 
sibilities of  the  projected  developments  run  to  nearly 
4,000,000  hp.,  merely  including  the  actual  projects  on 
the  Colorado  already  definitely  considered.  What  the 
electrical  growth  of  this  great  Western  country  is  to 
be  no  one  can  safely  predict.  California,  of  course, 
has  shown  very  great  possibilities  and  rapid  growth  of 
population,  but  it  would  be  essaying  the  role  of  the 
prophet  to  predict  how  much  the  other  states  reached 
by  the  valley  of  the  Colorado  may  grow  in  agricultural 
activities,  and  how  far  the  demands  of  California 
based  on  normal  growth  compare  with  the  increase  of 
population  due  chiefly  to  tourist  enterprise.  The  pos- 
sibilities of  the  irrigation  of  regions  otherwise  beyond 
cultivation  by  means  of  pumping  must  also  be  taken 
into  account  as  one  of  the  factors  in  providing  a 
genuine,  though  seasonal,  demand  for  power. 

It  is  obvious,  therefore,  from  the  start  that  this  de- 
velopment of  the  Colorado  is  of  vast  importance.  When 
begun,  it  ought  to  be  carried  through  in  a  manner 
thoroughly  comprehensive,  having  in  mind  not  the 
easiest  method  of  attack  for  temporary  results,  but 
that  form  of  project  which  will  give  to  the  far  South- 
west the  largest  possibilities  of  supporting  greatly 
increased  population  by  rendering  fertile  territory  not 
yet  doing  its  duty  in  the  service  of  mankind. 


International  Exchange  of  Power 

Necessary  to  Development  of  St.  Lawrence 
AS  PROJECTS  for  development  and  distribution  of 
l\  power  on  a  vast  and  comprehensive  scale  grad- 
ually begin  to  assume  form  it  is  necessary  to  look  about 
for  all  the  possible  unutilized  hydraulic  privileges  as 
a  part  of  the  grand  scheme  of  supply.  Whether  a 
"superpower"  system  in  the  form  which  has  been 
sketched  will  actually  come  into  service  is  of  less  im- 
portance than  the  certainty  that  some  general  intercon- 
nection will  eventually  be  brought  into  being.  In  this 
connection  a  recent  report  of  the  St.  Lawrence  River 
projects  assumes  large  importance.  It  is  the  result 
of  international  study  and  is  directly  of  international 
interest,  the  more  so  since  sooner  or  later  a  united  plan 
of  power  supply  must,  on  some  equitable  basis,  permit 
the  interchange  of  power  between  the  United  States 
and  the  neighboring  and  friendly  Dominion  of  Canada. 
From  Lake  Ontario  to  Montreal  the  St.  Lawrence,  carry- 
ing the  enormous  flow  of  the  entire  great  lake  system, 
is  about  182  miles  long  and  in  that  distance  falls  224 
feet.  The  utilization  of  this  fall  involves  a  very  large 
amount  of  work,  for  there  are  no  very  great  single  falls 
and  the  whole  scheme  of  utilization  is  involved  with 
the  possible  provision  of  a  deep-water  route  from  the 
sea  into  Lake  Ontario. 

To  a  certain  extent  these  two  uses  of  the  great 
stream  may  seem  incompatible,  but  projects  have  been 
worked  out  for  a  system  of  locks  and  power  dams  which 
permit  both  of  navigation  and  of  the  development  of 
power  in  so  great  amount  as  to  be  an  important  addi- 
tion to  the  resources  of  the  continent.  The  total 
amount  indicated  as  available  under  the  plans  thus  far 
made  public  is  close  to  4.000,000  hp. 

Of   the    three   great    power   sites   which    this    report 


classifies  as  practicable  to  develop,  the  one  at  the  Long 
Sault,  the  uppermost  of  the  three,  is  international  in 
its  character  and  will  aggregate  about  1,-500,000  hp. 

Of  the  two  lower  projects,  one  well  above  Montreal, 
the  St.  Francis-St.  Louis  site,  promises  at  least  another 
1,500,000  hp.,  and  in  addition  the  propo.sed  Lachine 
Rapids  development  can  be  expanded  to  nearly  7.50,000 
hp.  It  is  going  to  be  no  small  task  to  work  out  the 
full  engineering  features  of  these  plants  in  their  prac- 
tical development  and  to  arrange  the  international  de- 
tails of  the  plan,  so  involved  with  the  problem  of  deep- 
water  navigation.  Nevertheless,  it  is  entirely  clear 
that  the  work  should  be  done  and  should  be  undertaken 
at  no  distant  date.  The  estimated  cost  of  the  complete 
canalization  from  the  Great  Lakes  to  Montreal,  includ- 
ing the  1,500,000-hp.  hydro-electric  development  at  Long 
Sault,  is  figured  at  about  $250,000,000. 


Economy  in  Building 

Switching  Structures 

THREE  principal  elements  of  cost  in  the  construction 
of  outdoor  racks  for  switching  apparatus  at  dis- 
tribution substations  are  the  cost  of  the  materials,  the 
labor  of  erection  and  the  supply  of  parts.  These  ele- 
ments are,  of  course,  axiomatic,  but  the  careful 
consideration  of  the  relative  importance  of  each  has, 
according  to  the  article  elsewhere  in  this  issue  by  L.  J. 
Moore,  resulted  in  the  greatest  economy.  As  a  result 
of  experience  the  San  Joaquin  Light  &  Power  Company 
has  standardized  upon  a  design  of  outdoor  switching 
frames  which  are  assembled  from  standard  pipe  and  fit- 
tings. The  use  of  such  material  has  resulted  in  a  low 
cost  for  materials  and  the  greatest  ease  o'  construction 
in  that  no  highly  specialized  labor  is  required.  Of  per- 
haps the  most  interest  is  the  facility  of  obtaining 
the  materials.  As  these  are  standard,  they  may  be  pur- 
chased in  many  places  or  carried  in  the  warehouse  stock 
at  a  small  idle  investment. 

The  durability  of  the  structures  is  all  that  need  be 
desired.  To  serve  a  rapidly  growing  territory  it  wotild 
be  impracticable  to  erect  structures  designed  for  a  serv- 
ice of  three  or  four  decades.  Experience  has  shown  that 
many  changes  and  rebuildings  would  be  required  in  such 
a  period.  The  pipe  framework  is  therefore  a  logical  and 
an  economical  solution  of  the  problem. 


Industrial  Electrical 
Record  Si  Pay 

SCIENTIFIC  management — which  may  equally  well  be 
called  systematized  common  sense  in  administration 
— leaves  less  and  less  to  fallible  memory  as  the  size  of 
plants  increases.  Equipment  accounting  in  industrial 
establishments  is  but  a  fledgling  science  compared  with 
what  we  shall  see  in  the  future,  but  the  design  and 
application  of  suitable  record  systems  for  the  use  of 
the  industrial  electrical  engineer  is  at  last  l>eginning 
to  come  into  its  own.  The  limitations  of  personal  mem- 
ory are  too  great  and  the  value  of  nervous  energy  is  too 
high  to  try  to  run  plants  much  longer  on  the  old  basis 
of  fragmentary — or  worse — logs  and  reports  of  appa- 
ratus performance,  which  only  serve  to  emphasize  the 
uncertainties  of  recollection,  unsupported  by  historic 
evidence  in  the  offices  of  departmental  executives. 

In  another  column  J.  Elmer  Housley  describes  the 
record  system  used  by  the  electrical  department  of  the 
Aluminum  Ore  Company,  East  St.  Louis,   111.,  embrac- 
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ing  a  connected  motor  load  of  25,000  hp.  As  an  example 
of  clear-cut  system,  free  apparently  from  needless 
complications  and  so  well  organized  that  data  upon  any 
portion  of  the  plant  covered  and  for  any  period  since 
the  installation  totaled  10,000  hp.  can  be  obtained  at  a 
glance,  this  material  deserves  much  commendation.  The 
care  with  which  stock  records,  test  and  service  records 
are  prepared — and.  what  is  more,  maintained — -insures 
the  supply  of  unusually  reliable  information  to  company 
e.xecutives.  The  installation,  indeed,  is  exceptionally 
large,  but  the  careful  reader  will  quickly  see  that  the 
forms  and  methods  described  by  !Mr.  Housley  can  be 
applied  without  undue  expense  to  an  immense  range 
of  smaller  plants  at  present  so  lacking  in  these  prac- 
tices as  to  move  even  a  field  editor  of  an  electrical 
journal  to  ask,  "Hew  long,  oh,  how  long?" 

We  shall  not  recapitulate  here  the  good  things  con- 
tained in  this  article,  but  in  passing  favorable  com- 
ment should  be  made  upon  the  methods  of  filing  test 
records  outlined  and  especially  upon  the  careful  preser- 
vation of  graphic  instrumental  charts.  It  is  nothing 
less  than  a  triumph  to  be  able  to  "spot"  these  months 
after  they  have  been  taken,  and  along  with  them  to 
study  the  tabulations  of  test  readings,  repair  outlays, 
etc.,  which  throw  so  much  light  upon  the  fitness  of 
equipment  selection  for  specific  tasks.  Then,  too,  the 
method  of  keeping  track  of  broken  and  missing  lamps 
is  one  of  wide  possibilities  elsewhere,  and  it  is  refresh- 
ing to  find  a  company  which  has  enough  appreciation 
of  its  industrial  electric  trucks  as  economic  tools  to 
compile  their  written  history  periodically.  Of  course, 
to  be  of  maximum  value,  such  records  must  be  analyzed 
and  interpreted  by  e.xperienced  eyes  and  heads ;  but  the 
beauty  of  the  system  described  here  is  that  it  utilizes 
simple  and  well-tried  means  in  such  a  straightforward 
fashion  that  one  is  surprised  at  the  comprehensiveness 
of  the  layout.  As  basic  data  for  graphic  studies  such 
records  are  ver>-  valuable  indeed,  and  as  time  goes  on 
we  shall  see  their  general  application,  modified,  it  may 
be,  for  local  conditions,  but  welcomed  and  respected  by 
industrial-plant  executives  who  are  today  unaware  of 
the  economic  worth  of  these  systems. 


Effectiveness  of  Partly  Wet 
Insulators 

^]■OTABLE  work  has  been  done  toward  developing 
N  insulators  for  lines  to  operate  at  voltages  higher 
than  any  now  in  service,  but  thus  far  one  very  impor- 
tant phase  has  not  been  thoroughly  covered.  This  con- 
cerns the  changes  that  take  place  in  the  voltage  gra- 
dient of  a  string  of  suspension  insulators  at  the  time 
when  rain,  fog  or  dew  begins  and  at  the  time  of  drying 
off  at  the  end  of  a  moist  period.  These  are  critical 
times  in  the  operation  of  such  insulators. 

Studies  have  been  made,  conclusions  drawn  and 
methods  of  protection  against  flashovers  evolved  when 
the  strings  are  either  wet  or  dry  all  over  and  all  at 
the  same  time.  But  neither  of  these  cases  is  in  point. 
Although  the  voltage  gradient  and  unit  voltage  duty  on 
a  string  of  dry  insulators  may  he  clo.sely  determined 
and  controlled  so  that  under  normal  or  expected  volt- 
ages the  stress  on  the  line-end  units  will  be  limited  to 
the  point  where  incipient  flashovers  will  not  form  and 
be  followed  by  ca.scading  of  the  entire  unit,  and  although 
when  wet  this  same  insulator  string  will  survive  the 
same  voltages,  yet  flashovers  are  quite  apt  to  occur 
under  conditions  of  partial  wetness.     This  is  due  to 


the  destruction  of  the  voltage  gradient  forcing  the  line- 
end  units  to  undergo  strains  for  which  they  were  not 
designed.  \\Tien  drying  off  a  similar  disturbed  condi- 
tion results. 

Practical  experience  with  high-voltage  lines  has  in- 
dicated that  such  a  condition  of  partial  wetness  of  the 
insulator  strings  is  everywhere  a  vital  one  in  the  opera- 
tion of  such  lines.  Facilities  for  carrying  on  investi- 
gations of  the  nature  required  to  determine  an  eft'ective 
method  of  meeting  this  problem  are  somewhat  limited, 
but  the  urgent  need  for  an  answer  demands  that  the 
problem  be  attacked  with  vigor. 


Better  Appreciation  of  Value 
of  Good  Lighting 

REPORTS  of  the  I.  E.  S.  committee  on  progress  have 
always  brought  to  view  some  notable  illuminating 
practices  and  achievements,  and  this  year's  report,  part 
of  which  was  presented  in  our  last  issue,  is  no 
exception.  The  general  tendency,  as  shown  by  the 
report,  is  to  increase  the  illumination  to  an  intensity 
considerably  above  that  which  would  have  been  entirely 
acceptable  a  few  years  ago.  Floodlighting  of  important 
buildings,  inside  and  out,  has  been  resumed,  in  some 
cases  with  rather  notable  results.  The  tendency  is 
toward  as  effective  concealment  of  the  sources  as  is 
practicable,  and  where  projectors  are  not  used  other 
special  fixtures  equally  efficient  in  concealing  are  put 
into  service.  Indirect  lighting,  in  this  field  of  large 
areas  and  big  units,  has  certainly  taken  on  a  new  activ- 
ity, and  the  semi-indirect  methods  have  also  been  very 
largely  developed  by  the  improved  adaptations  of  diffus- 
ing glass  often  considerably  denser  than  has  been  gen- 
erally utilized  heretofore.  The  same  tendency  toward 
brighter  lighting  has  appeared  in  department  stores 
and  other  large  commercial  areas,  where  intensities  are 
gradually  working  up  into  the  region  between  5  and  10 
foot-candles.  Indeed,  these  same  intensities  are  becom- 
ing common  in  the  general  service  of  manufacturing. 

The  report  indicates  that  there  is  a  more  complete 
realization  that  good  lighting  is  doubly  valuable  where 
the  operations  in  hand  require  quickness  in  recogniz- 
ing detail.  The  demands  of  illumination  for  static 
vision,  so  to  speak,  are  very  much  less  than  for  djTiamic 
vision.  It  is  this  particular  fact  that  has  recently  com- 
pelled revision  of  many  preconceived  ideas  about  the 
intensities  required  for  manufacturing  operations. 

Another  rather  notable  tendency  much  to  be  com- 
mended is  toward  a  better  appreciation  of  the  impor- 
tance of  cleanliness.  There  has  been  a  good  deal  of 
study  as  to  the  amount  of  mischief  done  by  dirt  in 
reducing  the  illumination  of  working  spaces.  It  is  fully 
understood  now  that  cleanliness  is  just  as  essential  as 
the  supply  of  proper  lamps  and  suitable  voltage,  and 
there  is  a  marked  tendency  to  make  the  "luminaires" 
as  unlikely  to  catch  dirt  as  conditions  permit.  A  good 
many  finishes  once  common  would  not  now  be  tolerated 
on  account  of  the  difficulty  of  cleaning.  There  is  an  in- 
creasingly strong  inclination  to  use  closed-in  structures 
which  can  be  readily  dusted  off  on  the  exterior  and 
retain  a  decent  interior  surface  for  a  considerable 
period.  The  subject  still  deserves  a  good  bit  of  study, 
especially  in  the  rather  large  industrial  units  hung 
fairly  high  and  not  altogether  easy  to  get  at.  The  effi- 
ciency of  any  installation  is  a  direct  result  of  the  care 
exercised  in  keeping  it  clean,  and  both  methods  and 
apparatus  are  in  need  of  improvement. 


DURING  October  over  $73,000,000  in  construction 
contracts  were  let  for  industrial  and  public 
buildingrs  exclusive  of  tedt-ral  and  home  build- 
liiK.  Of  this  nearly  $63.00".n00  represents  public 
building,  which  is  the  largest  since  May,  1920.  and 
nearly  three  times  the  value  ot  contracts  let  in 
October  of  the  same  year.  Industrial  construction 
is  .iO  per  cent  larger  than  it  was  this  summer,  thero 
being  marked  activity  in  contracts  of  $100,000  and 
over. 

This  goes  to  indicate  that  a  healthy  increase  In 
construction  work  Is  being  maintained  and  that  the 
electrical  business  is  bound  to  bonefli  likewise.  As 
an  indication  of  the  extent  to  which  equipment  will 
be  required,  five  buildings  which  are  under  construc- 
tion   or   have   been    completed    have    been    picked    at 


random  and  are  shown  here.  The  Sears-Roebuck 
Building.  Philadelphia  (A),  alone  will  require  about 
$100,000  worth  of  electrical  equipment.  The  American 
Telephone  &  Telegraph  Company's  extension  (Bl  will 
involve  at  least  $l(iii.000  worth  of  light  and  power 
.(luipment.  and  the  Santa  Ff  shops  (Cl  at  Albuquer- 
iiue.  N.  M..  will  take  about  $40,000  worth.  The  Fed- 
eral Reserve  Bank.  Boston  (D).  will  require  over 
200.000  ft.  of  interior  wiring.  4S5  hp.  in  motors, 
thirteen  elevators,  a  large  electric  kitchen  for  em- 
ployees" restaurant  and  an  elaborate  signal  system. 
l'"rench  &  Hubbard  of  Boston  are  consulting  engi- 
neers for  the  bank  construction,  and  the  electrical 
work  tor  all  of  the  other  buildings  mentionetl  is  to 
be  or  has  been  done  by  L.  K.  Comstock  &  Company. 
New  York  City. 
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How  Greater  Service  Develops  Public 
Relations  Into  Friendship 

Detailed  Description  of  the  Manner  in  Which  the  "Department  of  Greater  Service"  Is  Operating 

in  Southern  California  and  the  Results  that  It  Is  Bringing  to  the 

Electric  Light  and  Power  Company 


By  S.  M.  KENNEDY 

Vice-president  in  Charge  of  Busiitess  Development  and  Pziblie  Relations, 
Southern   California   Edison   Company,  Los  Angeles 
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ka  "department  of 

'greater  service" 
was  established 
by  the  Southern  California 
Edison  Company,  manned 
by  twenty  employees  spe- 
cially trained  for  their  new- 
duties.  The  puiT30se  of 
this  department  was  to  as- 
certain by  personal  calls 
upon  customers  whether  the 
service  is  satisfactory,  to 
give  information  about  the 
relations  of  the  company 
and  its  employees,  details 
regarding  rates,  welfare 
and  development  work,  and 
data  upon  the  broader  re- 
lations of  the  public  and 
the  utility  organization. 
This  department  has  now 
expanded  to  forty  men  who 
are  constantly  traveling 
about  in  local  districts 
served  by  the  company  and 
are  in  intimate  and  friend- 
ly touch  with  all  affairs 
which  are  of  both  gen- 
eral and  company  interest. 

In  calling  upon  a  customer,  the  representative  of  the 
greater  service  department  notes  the  mental  attitude  of 
the  customer  toward  the  company  and  later  records  it 
for  a  card-index  file,  cla.ssifying  him  as  la)  in  accord 
with  the  company,  (b)  indifferent  to  the  company,  (c) 
antagonistic  to  the  company.  A  white  card  is  filled  out 
and  filed  at  the  office  if  a  customer  is  in  accord  with 
the  company,  and  a  blue  card  is  used  in  case  of  an  un- 
favorable attitude.  During  these  calls,  but  purely  inci- 
dentally and  not  as  a  part  of  the  securit.v-marketing 
routine,  the  repre.sentative  refers  in  passing  to  the 
customer-ownership  department  of  the  company,  per- 
haps inquiring  whether  the  customer  has  heard  of  it, 
and  merely  bringing  it  to  his  attention  in  a  casual 
way  that  often  leads  to  further  inquin,'  and  ultimate 
demand  for  participation  in  the  stock  ownership.  The 
representative  then  leaves  a  folder  and  card  and  de- 
parts, the  card  bearing  a  statement  of  the  representa- 
tive's desire  to  render  .service  at  any  time  to  the 
customer. 

The  reception  that  has  been  given  to  these  represent- 
atives   shows   that   the    customers    are    talking   about 


THE  Southern  California  Edison  Company  through 
a  recently  organized  "department  of  greater  service" 
is  deepening  and  broadening  public  relations  throughout 
its  territory  into  strong  and  spreading  friendship. 
The  story  was  told  by  S.  M.  Kennedy-  at  the  recent 
convention  of  the  Ston;  &  Webster  Managers'  Associ- 
ation in  Boston.  So  great  was  the  enthusiasm  with 
which  Mr.  Kennedy's  address  was  rectived  that  a 
second  session  was  devoted  in  large  part  to  questioning 
the  speaker  closely  upon  many  phases  of  public  rela- 
tions. H.  H.  Hunt,  of  Stone  &  Webster,  Inc.,  intro- 
duced Mr.  Kennedy  as  one  of  the  highest  authorities 
in  the  country  upon  public  relations,  a  pioneer  worker 
in  this  field  and  a  past-master  in  its  development. 
Amid  applause,  a  rising  vote  of  thanks  was  tendered 
Mr.  Kennedy  for  his  inspiring  address. 

The  Southern  California  Edison  system  now  has  an 
annual  revenue  of  about  519.000,000,  serving  twenty- 
eight  geographical  districts  with  a  total  developed 
capacity  of  425,000  kw.  About  sixty  offices  of  the 
company  are  maintained  in  the  twenty-eight  districts. 
The  system  peak  this  year  occurred  on  a  forenoon  in 
July  and  totaled  about  240,000  kw.  More  than  260,000 
customers  are  served.  The  greatest  difficulty  at  present 
is  to  obtain  enough  meters  to  supply  the  new  homes 
under  construction.  The  experience  of  this  company  is. 
therefore,  on  a  large  scale,  but  the  problems  and  poU- 
cies  have  had  the  test  of  practice  in  the  small  commu- 
nities embraced  in  this  wide  territory  and  thus  are 
generalh  applicable.  The  broader  princioles  underly- 
ing the  need  for  such  a  department  of  greater  service 
were  discussed  in  an  earlier  paper  by  Mr.  Kennedy 
published  in  the  ELECTRICAL  WORLD  May  28, 
1921.  page  1280. 


this  new  department  and 
its  work,  and  often  the  ad- 
vent of  a  representative  in 
a  neighborhood  is  discussed 
about  the  dinner-table  to 
such  an  extent  that  the  way 
is  paved  for  the  visit.  A 
sort  of  leaven  is  spreading 
through  the  company  as  a 
result  of  this  closer  con- 
tact with  the  public  through 
the  representatives.  Em- 
ployees are  showing  them- 
selves more  ambitious  to 
render  good  service  in  local 
and  general  territory,  and 
executives  are  learning 
much  more  about  the  com- 
pany and  its  public  rela- 
tions through  the  reports 
which  the  greater  service 
department  men  bring  back. 
Community  interest  is  be- 
ing fostered,  and  the  public 
good  will  gained  is  being 
held  like  a  military  objec- 
tive which  has  been  cap- 
tured. 

The  folders  which  are 
used  by  the  representatives 
of  the  department  are  four  in  number,  one  only  being 
left  with  a  customer  after  a  call.  One  folder  is  entitled 
"The  People's  Project,"  another  "Twenty-four  Hours 
per  Day — 8,760  Hours  per  Year,"  a  third  "Edison  and 
Its  Partners"  and  the  fourth  "Who  Is  the  Edi.son  Com- 
pany?" These  folders  in  simple  language  set  forth  the 
interest  of  the  public  in  the  development  of  the  com- 
pany's .ser\'ice  through  popular  stock  ownership,  the 
efforts  made  to  insure  continuous  reliable  service,  the 
siz.?  and  growth  of  the  utility  and  the  distributed  own- 
ership of  the  company.  Wherever  a  customer  becomes 
a  stock  "prospect"  the  fact  is  recorded  on  a  pink  card. 
All  cards  are  .sent  to  the  district  office  of  the  repre- 
sentative and  thence  to  the  main  office  at  Los  Angeles 
for  scrutiny,  after  which  they  are  returned  for  filing 
to  the  district  office. 

Popular  interest  in  the  greater  service  department 
has  led  to  the  supplying  of  a  desk  for  each  representa- 
tive at  the  district  office  to  facilitate  calls  upon  him 
by  appointment.  It  was  originally  expected  that  these 
men  would  .spend  all  their  time  in  the  field,  but  requests 
for  appointments  have  increased  sufficiently  to  warrant 
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some  time  being  assigned  in  this  way.  Clerk.s,  meter 
readers  and  other  employees  have  become  remarkably 
"keyed  up"  to  more  efficient  service  as  a  result  of  the 
work  of  this  department.  The  public  appreciates  it 
so  much  that  inquiries  are  frequently  received  asking 
why  other  utilities  do  not  adopt  the  same  plan  of 
meeting  the  public  on  its  home  territory.  The  depart- 
ment is  now  well  past  the  experimental  stage. 

The  company  makes  every  effort  to  go  over  its  terri- 
tory literally  "with  a  fine-toothed  comb"  for  complaints 
and  leaves  no  stone  unturned  to  settle  these.  There 
was  one  instance  of  a  barber  who  was  a  customer  of 
a  predecessor  company  since  purchased  by  the  Edison 
system  and  who  had  been  obliged,  he  said,  to  pay  $20 
years  ago  for  a  pole  involved  in  connection  with  his 
sei-vice.  No  receipt  had  been  made  by  the  earlier  com- 
pany and  no  record  was  on  the  books.  The  barber  was 
hostile  to  the  Edison  company  and  talked  freely  against 
it,  and  when  the  greater  service  department  repre- 
sentative arrived  on  the  scene  the  reason  was  divulged. 
The  matter  was  brought  to  the  company  office,  and 
instructions  were  issued  to  refund  the  money.  The 
customer  was  so  pleased  that  he  immediately  bought 
two  shares  of  stock  in  the  company  and  has  since  been 
a  consistent  friend  of  the  utility.  In  another  instance 
a  woman  customer  was  disturbed  because  her  bills  for 
service  greatly  exceeded  those  of  her  neighbors.  An 
inquiry  by  the  greater  service  department  revealed  a 
much  larger  use  of  socket  appliances  in  the  first  wom- 
an's home,  and  this  satisfactorily  accounted  for  most 
of  the  diff'erence. 

The  average  district  on  the  Edison  system  has  about 
10,000  customers,  and  the  greater  service  representa- 
tives make  about  600  calls  each  per  month.  The  plan 
is  to  begin  anew  after  making  the  rounds.  The  repre- 
sentatives range  in  age  from  thirty-five  to  fifty-five 
years,  and  a  technical  knowledge  of  the  company's  busi- 
ness is  not  required.  Before  they  went  into  the  field  they 
were  given  a  two  weeks'  training  in  the  general  offices, 
which  included  talks  on  the  company  organization,  its 
finances,  welfare  work,  development  plans,  and  so  on. 
After  about  thirty  days  in  the  field  a  man  "hits  his 
gait."  The  cost  per  representative  is  about  $2,500  per 
year  for  this  service.  The  men  were  all  new  and  none 
were  previously  known  in  the  districts  to  which  they 
were  assigned.  This  plan  is  proving  more  effective  than 
utilizing  "products"  of  a  district  in  this  newer  service. 
These  representatives  do  not  handle  troubles,  their 
duties  being  strictly  confined  to  the  greater  service 
department. 

The  Importance  ok  Appkarances 

After  twenty  years'  experience  we  have  found  that 
the  public  is  observant  and  that  well-kept  properties 
are  vitally  essential  to  the  best  public  relations.  De- 
crepit steam  plants,  broken  fences  and  fractured  win- 
dows are  a  poor  advertisement  for  a  company  selling 
securities  to  its  local  public.  To  neglect  the  appearance 
of  substations  in  residential  districts  is  a  great  mis- 
take. Weeds  and  rubbish  should  not  be  tolerated.  A 
tidy,  clean  and  inviting  property  is  a  decided  asset 
when  scrutinized  by  the  citizen  or  by  the  investor. 
Trimmed  grass,  clear  driveways,  well-painted  buildings 
— in  short,  attractive  plants  and  vehicles  and  well-kept 
lines — are  of  real  value  in  public  relations. 

The  appearance  of  company  offices  is  of  immense 
consequence  from  the  public  relations  standpoint.  Peo- 
ple comment  on  the  condition  of  these,  and  the  policy 


of  removing  obstructions  between  the  public  and  the 
employees  and  executives  is  one  to  be  cultivated  to  the 
limit  of  practicability.  We  do  not  agree  with  advocates 
of  high  railings  which  keep  the  customer  from  coming 
into  close  touch  with  the  personnel.  In  all  the  Edison 
offices  the  company  has  nothing  showing  above  the  level 
of  the  counter.  Railings  make  the  customer  feel  that 
he  is  an  outsider.  The  company  is  entertaining  guests 
in  a  verj'  real  sense  when  customers  come  into  its  offices, 
and  it  should  act  accordingly.  Clerks  should  keep  their 
desks  clean  and  managers  should  have  their  desks 
placed  where  they  can  see  all  that  goes  on  and  be 
promptly  accessible,  as  are  the  officers  of  many  modern 
banks.  In  business  hours  the  manager  should  be  visible. 
The  office  employee  has  no  excuse  for  standing  behind 
a  counter  with  an  unshaven  face  or  slovenly  appear- 
ance. The  public  has  a  right  to  exi)ect  neatness  in 
employees  as  well  as  courtesy  from  them.  A  company. 
is  judged  by  the  men  it  keeps.  Employees  who  are 
constitutionally  unable  to  meet  the  public  cheerfully  and 
in  a  friendly  fashion  .should  be  transferred  behind  the 
front  office. 

Open-Handed  Publicity  Will  Win  Friends 

To  let  the  public  know  what  a  company  is  doing  and 
what  it  proposes  to  do  is  most  important.  Utilities 
have  nothing  to  conceal  and  should  be  proud  to  show 
the  public  every  phase  of  the  business.  Proper  adver- 
tising will  help.  Utilities  should  make  judicious  use 
of  paid  advertising  space  in  the  press  and  should  also, 
through  local  officials  and  others,  make  friends  with 
the  editorial  staffs  of  the  dailies  and  weeklies.  The 
opportunities  for  a  district  manager  or  other  official 
to  tell  the  utility  story  to  the  public  are  sometimes 
very  attractive.  Thus  a  w^oman's  club  may  ask  a  man- 
ager to  address  it,  or  through  proper  channels  such 
an  opportunity  may  be  obtained.  The  address  to  the 
membership  should  be  at  least  summarized  in  advance 
and  handed  to  the  press  in  time  to  permit  insertion  if 
available,  instead  of  waiting  for  an  assigned  reporter 
to  write  a  "story"  after  the  meeting  and  then  verj' 
likely  have  it  "killed"  because  the  edition  is  already 
overset  or  so  nearly  filled  with  material  that  only  a 
few  lines  can  be  inserted.  Editors  are  becoming  more 
critical,  and  real  news  value  must  be  apparent  in  mate- 
rial sent  to  them.  There  are  about  140  newspapers  pub- 
lished in  the  territory  served  by  the  Southern  Cali- 
fornia Edison  Company,  and  we  endeavor  to  follow  this 
policy  with  all  of  them. 

Public  relations  are  no  less  important  than  the  tan- 
gible delivery  of  kilowatt-hours  to  customers.  To  many 
people  unfamiliar  with  utility  problems  the  apparent 
tossing  about  of  millions  of  dollars  freely  in  annual  re- 
ports seemed  to  signify  ill-gotten  gains,  but  a  bettc" 
understanding  is  coming.  Employees  must  have  the 
right  ideas  as  to  public  policies,  otherwise  excellent 
plans  and  the  best  of  managerial  intentions  are  dis- 
sipated. 

Unless  the  employees  are  in  harmony  with  the  com- 
pany's ideas  as  to  cultivating  friendly  relations  with 
the  public,  little  can  be  accomplished.  You  cannot  over- 
emphasize the  importance  of  adequately  training  em- 
ployees along  these  lines  by  repeated  instructions  and 
meetings  to  make  clear  the  company's  aims  and  policies. 
The  employee  must  be  brought  to  the  point  of  being 
really  interested  in  this  work.  Employees'  clubs  on 
the  Edison  system  are  making  many  helpful  sugges- 
tions, and  greater  efficiency  is  being  obtained.     Pleas- 
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ing,  agreeable  manners  in  telephone  operators,  clerks 
and  others  are  invaluable,  and  the  plan  of  testing  em- 
ployees over  the  telephone  by  outside  calls  is  some- 
times advisable.  It  is  not  advisable  to  keep  the  same 
employee  at  a  busy  complaint  window  for  more  than 
four  hours,  in  view  of  the  strain  to  which  he  is  sub- 
jected. Smoking  is  not  permitted  in  employees'  sec- 
tions of  the  company  offices  during  business  hours. 

In  all  this  public  relations  work  it  is  better  to  express 
the  giving  of  information  to  the  public  as  "informing 
the  public"  rather  than  to  call  it  "educating  the  public," 
as  we  sometimes  have  it  put. 


It  is  most  important  that  public  utility  companies, 
through  their  officials  and  employees,  deal  with  their 
customers  as  indi\iduals  rather  than  handle  them  in 
groups,  communities  and  districts.  It  is  the  injection 
of  personality  into  business  that  makes  friends — the 
more  personality  the  more  friends.  If  the  individuals 
are  recognized  and  pleased,  then  the  public  must  be 
pleased  because  it  is  made  up  of  individuals.  Under 
such  conditions  the  problem  of  public  relations  becomes 
solved,  and  the  utility  company  cannot  ask  for  anything 
reasonable  from  the  community  which  will  not  be 
granted. 


Efficient  Record  Svstein  for  Industrial 
Electrical  Department 

Pays  for  Itself  b}'  Insuring  that  Proper  Equipment  Is  Installed  and 
that  It  Is  Operated  Economically  and  Kept  in  Efficient  Condition — ■ 
Forms  Are  Shown  for  Motors,  Lamps  and  Also  for  Industrial  Trucks 

By  J.  ELMER  HOUSLEY 

Electrical  Engineer  Aluminum  Ore  Company,  East  St.  Louis,  111. 


THE  heads  of  the  electrical  department  of  a 
large  industrial  plant  must  keep  themselves 
free  from  a  mass  of  detail  work  and  yet  have 
all  facts  pertaining  to  their  department 
instantly  accessible.  One  of  the  most  important  details 
of  organization  to  bring  this  about  is  a  record  system 
which  will  leave  a  history  of  all  that  has  happened  and 
show  the  trend  toward  future  conditions.  The  record 
system  to  be  adquate  should  always  be  such  that  in  the 
absence  of  any  member  of  the  department  no  vital 
information  would  be  inaccessible.  The  determination 
of  the  extent  to  which  the  record  system  should  be 
developed  in  any  plant  deserves  the  most  careful  con- 
sideration of  executives  of  the  electrical,  accounting, 
cost,  engineering,  power  and  storekeeping  departments 
or  of  whoever  may  handle  the  duties  of  these  depart- 
ments. Where  interchange  of  data  is  made  between 
interested  departments,  the  data  should  be  presented 
either  on  a  form  sheet  or  in  mimeographed  outline  in 
order  that  the  reports  shall  contain  all  essential  infor- 
mation and  not  necessitate  further  correspondence  or 
consultation  between  the  departments. 

The  re.sponsibility  for  the  maintenance  of  the  record 
.system  with  which  the  writer  is  familiar  has  usually 
been  centered  in  some  technical  man,  as  a  rule  a  student 
just  entering  the  industrial  field.  The  training  is  in 
itself  valuable  to  a  man  just  out  of  college  because  it 
quickly  gives  him  a  gra.sp  of  the  extent  of  the  workings 
of  a  large  electrical  department  and  pre.sents  a  graphic 
view  of  the  problems  confronting  it. 

The  record  system  which  is  described  here  was 
developed  gradually  as  the  system  grew  from  one 
employing  10,000  hp.  in  motors  to  one  having  a  25,000- 
hp.  connected  load.  The  service  for  the  most  part  is 
twenty-four  hours  per  day  all  the  year  around  with 
difficult  operating  conditions.  This  would  naturally 
make  the  number  of  motor  changes  during  the  course  of 
a  year  run  rather  high,  with  a  corresponding  high 
mortality  among  the  motor  bearings.  The  first  .step  in 
ttie  record  system  is  the  plant  serial  number,  which  is 


affixed  to  the  motor  as  it  enters  the  storeroom  and  is 
noted  on  the  receiving  entry  made  out  by  the  receiving 
department.  This  serial  number  is  also  recorded  in  a 
loose-leaf  book  by  the  electrical  department  with  com- 
plete data  from  the  name  plate  of  the  motor.  Order 
number  and  purchase  price  are  recorded  in  this  book 
and  any  additional  data  desired  concerning  the  intended 
use  of  the  motor  and  where  it  should  be  delivered  in  the 
plant  or  if  to  be  stored  for  reserve.  A  form  is  not  used 
for  the  loose-leaf  book  on  account  of  the  various  tMJes 
and  classes  of  machines  which  are  received.  When 
slip-ring  or  direct-current  motors  are  received  com- 
plete data  regarding  make,  grade  and  size  of  the  cai-bon 
brushes  used  and  the  brush  rigging  are  recorded.  The 
essential  portion  of  this  record  is  then  transcribed  on 
the  "Motor  Record  Card,"  which  is  illustrated  at  B 
and  shows  the  data  carried  by  this  card.  The  card  is 
then  filed  according  to  horsepower  rating.  This  index 
is  divided  into  two  sections — the  "Active  Index"  and 
the  "Motors-in-Stock  Index."  The  "Active  Index"  con- 
tains all  motors  which  are  installed  on  some  job,  and 
the  "Motors-in-Stock"  are  all  of  those  which  are  in  the 
shop  for  repairs,  the  spares  which  are  kept  on  the  shop 
floor  or  the  motors  still  held  in  the  storeroom.  Space  is 
provided  on  the  card  to  show  the  last  location  of  the 
motor  and  the  date  it  was  placed  there.  It  should  be 
noted  here  that  spare  motors  under  this  plan  are  not 
charged  back  into  the  stores  account,  since  every  motor 
when  it  is  received  is  charged  to  a  general  motor 
account  which  covers  the  entire  plant. 

An  index  called  the  "Motor  Service  Record"  is  com- 
posed of  cards  (see  C),  one  of  which  is  made  out  for 
each  individual  or  group  drive  requiring  a  motor.  This 
index  covers  information  as  to  cla.ss  of  ser\nce — whether 
it  is  continuous  duty,  day  or  night  service,  or  inter- 
mittent duty.  Since  a  large  proportion  of  the  drives  are 
on  centrifugal  pumps,  space  is  provided  on  the  card  for 
data  concerning  the  pump  characteristics.  A  blank  line 
is  provided  for  other  data.  Space  is  provided  for  the 
date  on  which  each  different  motor  was  installed  on  the 
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drive,  the  plant  serial  number,  horsepower  and  make, 
and  the  record  of  all  tests  made  on  each  particular  drive, 
giving  the  date  of  the  test,  the  average  load  and  the 
page  number  of  that  particular  test  in  the  "Motor  Test 
Record"  described  later.  Should  detailed  information 
on  the  test  be  desired,  reference  can  be  quickly  made  to 
the  page  of  the  "Motor  Test  Record"  book,  which  gives 
the  complete  data  covering  the  test.  The  recording- 
meter  chart  may  also  be  consulted  by  finding  the  chart 
which  is  numbered  to  correspond  with  the  page  number 
of  the  test.  These  two  forms  are  printed  on  4-in.  x 
6-in.  cards. 

The  former,  or  "Motor  Record  Card,"  has  nine  spaces 
and  the  "Motor  Service  Record"  has  eight  spaces.  When 
the  card  is  filled  it  is  only  necessary  to  put  the  filled 
card  in  the  rear  of  the  file,  and  a  new  card  is  made  up 
with  "duplicate"  written  across  the  corner.  Only  in 
rare  instances  is  it  necessarj-  to  look  up  the  original 
card,  and  consequently  it  is  not  necessary  to  keep  the 
two  cards  together  or  to  utilize  the  back  of  the  card. 

The  "Motor  Test  Record"  (see  A)  sheets  are  kept  in 
a  loose-leaf  binder.  The  pages  are  punched  for  the 
binder  posts  and  were  made  9V  in.  x  12  in.  in  order  to 
give  ample  room  for  complete  records  on  any  test.  When 
a  new  page  is  entered  in  the  back  it  receives  a  con- 
secutive number  and  a  numerical  list  of  contents 
appears  at  the  front  of  the  book.  As  most  of  the  tests 
are  on  induction  motors,  the  form  was  made  out  for 
poljTJhase  meter  readings.  Space  is  provided  for  the 
original  readings  taken  on  the  instruments.  These  read- 
ings are  always  transcribed  from  a  pocket  notebook  on 
the  day  of  the  test  even  if  the  test  is  not  written  up 
that  day,  in  order  to  eliminate  as  far  as  possible  any 
mistake  in  using  meter  constants  while  engrossed  in 
the  work  connected  with  making  the  test.  No  attempt  is 
made  to  provide  definite  spaces  for  such  data  as  ton- 
nage or  volume  of  materials  handled  or  data  concerning 
the  pressures  and  quantities  handled  by  pumps.  All  of 
these  data  which  the  test  would  indicate  as  necessan- 
are  recorded  under  "Remarks."  All  tests  are  made  with 
portable  graphic  recording  wattmeters,  and  the  strip 
charts  from  these  tests  are  filed  by  themselves,  each 
chart  being  numbered  to  correspond  to  the  page  cover- 
ing this  test  ir  the  motor  test  book.  The  charts,  which 
are  6  in.  wide,  are  filed  in  a  very  convenient  method  by 
rolling  each  chart  up  tight  and  fastening  the  roll  at 
each  end  with  paper  clips  to  a  plain  4-in  x  6-in.  index 
card.  Each  card  will  accommodate  five  to  seven  charts 
and  at  its  top  carries  the  numbers  for  the  charts  which 
are  attached  to  this  card.  After  the  rolled  chart  is  filed 
the  chart  number  is  placed  on  the  exposed  side  of  the 
roll.  In  this  way  a  large  number  of  bulky  charts  may 
be  filed  in  a  minimum  of  space.  We  have  found  that  it 
is  highly  desirable  to  have  these  charts  easily  accessible 
as  it  is  often  advantageous  to  consult  them  in  order  to 
interpret  properly  the  average  figures  which  are  shown 
in  the  motor  test  book  and  to  visualize  the  load  curve 
where  variable  loads  are  encountered. 

A  large  shop  force  is  maintained  for  the  repair  and 
rewinding  of  the  motors  coming  in  from  the  plant.  It 
i.s  ver>-  desirable  to  maintain  complete  data  as  to  the 
amount  and  nature  of  repairs  as  well  as  on  the  time 
required  for  repairing  the  various  makes  of  machines, 
the  different  departments  of  the  plant  and  the  ability  of 
the  different  men  employed  on  the  repair  jobs.  This  is 
done  on  the  form  illustrated  at  D.  It  sometimes 
develops  that  a  particular  type  of  motor  is  not  at  all 
suitable  for  certain  classes  of  service  in  the  plant.    The 


selection  of  the  proper  motor  by  the  engineering  depart- 
ment can  often  be  aided  by  pertinent  data  compiled 
from  the  shop  records  of  rewinding  and  repairs  as  well 
as  from  test  data  compiled  from  various  drives.  Data 
of  this  kind  should  not  be  applied  indiscriminately  in 
the  choice  of  new  equipment  but  should  be  used  in  the 
light  of  personal  experience  of  the  men  responsible  for 
'he  repairs. 

The  form  of  data  covering  the  rewinding  of  motors 
has  been  particularly  valuable  in  the  determination  of 
the  proper  application  of  open-slot  motors  in  the  5-hp., 
25-cycle  size,  which  is  not  a  standard  motor  with  all 
manufacturers.  Data  covering  the  number  of  burnouts, 
the  time  required  for  rewinding  and  the  value  of 
various  impregnations  for  the  closed-slot  type  of  con- 
struction were  obtained  and  demonstrated  the  poor 
economy  of  a  motor  with  slot  partly  closed  for  service 
in  the  presence  of  chemicals  and  excess  moisture. 

Breakdown  Reports  Permit  An.^ lysis  of  Troubles 

In  order  to  record  properly  all  electrical  breakdowns, 
a  form  is  furnished  which  is  called  the  "Electrician's 
Breakdown  Report"  (see  E).  It  provides  for  informa- 
tion covering  the  motor  name-plate  data,  the  building 
and  drive  and  the  kind  of  trouble  encountered,  with  a 
statement  concerning  the  time  required  for  the  repairs 
and  the  time  the  drive  went  back  into  service.  Space 
is  provided  for  mention  of  any  new  motors  or  compen- 
sators which  may  be  installed.  One  of  these  reports  is 
made  out  by  the  shift  electrician  for  each  breakdown 
handled  by  him.  This  report  is  the  only  clerical  work 
required  from  workmen,  and  it 'is  required  only  from 
the  "trouble-shooters"  who  handle  breakdowns  or  repair 
jobs  through  the  plant,  because  it  is  much  more 
desirable  to  keep  a  high-priced  mechanic  busy  with  his 
tools  rather  than  have  him  enter  the  clerical  field  where 
less  skilled  persons  can  do  the  work.  Such  a  report  as 
is  required  should,  above  all,  be  accurate  as  to  trans- 
fers of  equipment,  and  the  men  should  be  held  strictly 
accountable  for  any  errors  found  in  checking  reports. 
From  this  report  are  secured  the  data  for  changes  to 
the  "Motor  Record  Index"  and  the  "Motor  Service 
Index."  As  an  additional  check,  each  breakdown  sheet 
is  checked  against  the  motors  which  are  brought  into 
the  shop  and  those  which  are  taken  out  of  the  shop  after 
being  tagged  "O.K."  The  form  for  this  "Electrician's 
Breakdown  Report"  is  printed  on  sheets  5i  in.  x  8  in., 
which  are  furnished  to  the  electricians  in  block  form. 

Where  continuous  operation  is  encountered  and  it  is 
not  possible  to  provide  duplicate  drives,  it  is  vitally 
necessary  for  the  electrical  department  to  have  an 
accurate  record  of  the  time  during  which  any  particular 
drive  is  shut  down  for  electrical  repairs,  both  to  clear 
the  responsibility  for  unnecessary  delays  and  to  furnish 
data  concerning  reliability  of  t.\-pes  of  motors,  systems 
of  oiling  or  grade  of  oils  and  reliability  of  different 
types  of  compensators.  This  information,  taken  from  the 
"Electrician's  Breakdown  Report,"  is  incorporated  into 
a  card  form  called  "Electric  Service  Interruptions" 
(F).  The  report  is  summarized  by  buildings  for  each 
month.  Space  is  provided  for  data  on  fourteen  drives, 
and  additional  cards  may  be  utilized  if  the  space  is 
insufficient.  The  data  noted  on  the  cards  give  the 
number  of  interruptions  per  drive,  the  total  time  the 
drive  was  down  and  the  average  time  the  drive  was 
down  for  each  interruption.  When  desired,  the  per- 
centage of  the  time  the  machine  was  actually  running  is 
shown.     Ample  space  is  provided  for  remarks  concern- 
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ing  pertinent  information  as  to  causes  of  the  interrup- 
tion. The  causes  may  be  shown  as  low  bearings,  coils 
shorted,  coils  grounded,  coils  cut  out,  compensator  fail- 
ure, etc.,  and  these  reasons  may  be  tabulated  when 
investigations  of  troubles  are  made  or  during  an 
unusual  run  of  trouble  such  as  is  caused  by  changing 
operating  conditions,  temperature  changes  or  inefficient 
personnel. 

For  the  benefit  of  the  accounting,  cost  and  power 
departments  a  watt-hour  meter  record  card  is  made  out 
the  first  of  each  month  covering  each  meter  in  the  plant 
(see  G).  These  records  on  cards  are  also  a  valuable  aid 
to  the  electrical  department  for  use  in  tracing  seasonal 
or  periodic  changes  in  the  power  demand  in  various 
departments.  Considerable  care  should  be  exercised  in 
planning  the  power  distribution  lines  with  respect  to 
facilities  for  metering  both  the  present  and  future 
power  requirements  of  the  various  departments. 
Estimates  of  power  required  are  never  sufficiently 
accurate,  regardless  of  the  methods  employed  in  reach- 
ing the  estimated  figures. 

The  watt-hour  meters  throughout  the  plant  are  tested 
regularly  and  a  "Meter  Te.st  Card"  (H)  is  made  out  for 
each  meter  upon  installation,  a  new  card  being  made  out 
each  time  the  meter  is  moved  to  a  new  location. 
Ordinarily  the  meters  are  tested  about  once  every  year. 
Should  an  une.xpected  variation  in  reading  occur,  an 
immediate  investigation  is  made,  and  often  it  is  found 
that  a  potential  fuse  has  blown. 

Causes  of  Lamp  Loss  Determined 
FROM  Records 

A  large  industrial  plant  will  use  several  thousand 
dollars'  worth  of  incandescent  lamps  in  the  course  of 
a  year,  and  large  sums  are  spent  for  guards  and  special 
fixtures  to  prevent  the  unauthorized  removal  of  lamps 
from  the  sockets  and  reflectors  about  the  plant.  The 
ideal  method  of  lighting  would  be  to  use  large  units 
high  enough  to  be  out  of  reach;  but  with  the  many 
passageways,  stairs  and  galleries  in  the  general  run  of 
plant  buildings,  it  is  impossible  to  keep  the  lamps  out  of 
reaching  or  climbing  distance.  The  various  methods 
taken  to  prevent  the  removal  of  lamps  will  not  be  taken 
up  here,  but  rather  the  record  system  which  tells  what 
becomes  of  the  1,500  lamps  normally  replaced  every 
month.  Four  lamp  washers  are  responsible  for  the 
replacement  of  missing  or  broken  lamps.  Every  day 
they  record  the  lamps  replaced  on  a  6-in.  x.  6-in. 
printed  card  (I)  with  thirteen  lines,  each  line  providing 
for  the  building  number,  the  location  or  circuit  number, 
the  wattage  of  the  lamp  used  and  the  number  of  lamps 
replaced.  For  additional  record  the  men  are  required  to 
put  the  letter  "M"  after  the  number  of  lamps  which  are 
missing,  the  others  replaced  being  those  found  with  a 
stub  of  the  bulb  or  a  burned-out  bulb  remaining.  A 
monthly  summary  by  buildings  is  made  on  a  printed  24- 
in.  X  5-in.  card  which  shows  the  number  of  lamps  of 
each  size  used,  together  with  the  distinguishing  letter 
as  to  whether  missing  or  burned  out.  The  total 
number  of  lamps  used  for  the  month  for  each  building 
is  shown.  From  these  data  monthly  lamp-consumption 
curves  are  prepared  and  variations  are  traced  down  to 
find  whether  they  are  caused  by  construction  work,  an 
unusual  amount  of  repairs  or  unauthorized  removal 
from  the  plant  by  individuals. 

A  very  complete  and  efficient  system  to  meet  the 
special  conditions  in  this  plant  was  worked  out  for 
handling  sixteen  industrial  platform  electric  trucks,  one 


tractor  and  four  large  trailers.  The  method  employed 
took  into  consideration  that  all  calls  should  be  handled 
through  the  automatic  telephone,  which  makes  virtually 
every  building  accessible  to  the  truck-dispatching  office 
connected  with  the  garage  and  electric  shop.  To 
schedule  the  trucks  properly  it  is  neces.sar>-  to  have  a 
record  of  the  time  the  call  is  received,  the  time  the 
truck  starts  and  the  times  the  material  is  delivered.  The 
same  is  true  of  the  trailers  because  they  will  stand  idle 
or  keep  the  loading  gangs  waiting  if  not  kept  on  a 
time  schedule  for  loading,  unloading  and  deliverv'.  The 
cost  of  operating  each  truck  is  charged  to  each  job 
number  covering  the  material  handled,  and  the  nature 
and  quantity  must  be  known  in  order  to  dispatch  the 
proper  truck  or  trailer. 

These  requirements  led  to  the  development  of  the 
"Industrial  Truck  Daily  Report"  for  use  of  the  dis- 
patcher in  recording  the  requests  for  trucks  (see  form 
K).  The  form  is  printed  on  an  84-in.  x  11-in.  sheet 
which  has  forty-five  lines  and  is  furnished  in  blocks. 
As  may  be  noted  from  the  illustration,  a  complete 
record  is  obtained  which  permits  of  the  ready  tracing  of 
any  material  that  cannot  be  found  and  constitutes  a 
written  record  in  cases  of  disputes  as  to  the  cause  of 
delays  in  getting  a  truck  to  the  job.  In  order  to  keep  a 
check  on  each  driver  and  a  record  of  the  actual  time  of 
delivery,  each  driver  is  furnished  everj-  day  with  a 
printed  "Industrial  Truck  Driver's  Daily  Report"  card 
( L),  4  in.  X  6  in.  in  size,  on  which  he  fills  out  a  line  for 
each  delivery  made.  The  card  is  ruled  on  both  sides 
with  a  total  space  for  thirty-three  trips,  since  the  aver- 
age number  of  deliveries  per  truck  was  found  to  be 
about  twenty-five  per  day. 

Transformer  Development  Is 
Recalletl  by  Anniversary 

Twenty-five  Years  Ago  935-Kva.,  22,000-Volt  Units 
Operated  for  First  Time  on  Niagara- 
Buffalo  Transmission  Line 

By  W.  S.  Moody 

Enginetr  Transformer  Department,  General  Electric  Company 

A  QUARTER  century  of  experience  in  the  develop- 
ment of  power  transformers,  together  with  certain 
practical  lessons  which  may  be  drawn  therefrom,  is 
recalled  by  the  celebration  this  month  of  the  twenty- 
fifth  anniversary  of  the  opening  of  the  transmission 
line  between  Niagara  Falls  and  Buffalo.  This  took 
place  on  Nov.  16.  1896,  when  current  fi-om  Niagara 
Falls  was  first  transmitted  to  operate  cars  on  the  Buffalo 
Street  Railway.  It  marked  the  complete  success  of  one 
of  the  earliest  and  most  important  transmission  enter- 
prises, which  dated  from  the  incorporation  of  the 
Niagara  Power  Company  in  1886. 

One  of  the  most  interesting  problems  connected  with 
this  undertaking  involved  the  building  of  the  trans- 
foiTner  equipment. 

Such  a  problem  as  was  then  presented — namely,  the 
design  of  25-cycle.  935-kva..  2,200  22.000-volt.  two-phase- 
to-three-phase  transformers  is  comparatively  elemen- 
tary today.  It  is  one  which  might,  in  fact,  safely  be 
assigned  to  a  junior  engineer  of  a  few  years'  practical 
experience,  yet  in  1896  it  was  a  serious  task  and  one 
which  was  looked  upon  with  certain  misgivings. 

A  review  of  the  state  of  the  art  at  that  time  and  the 
manner   in   which   difficulties   were   overcome   holds  a 
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lesson  not  without  its  practical  side  for  the  engineering 
fraternity  today.  If,  as  was  the  case,  engineers  were 
called  upon  then  to  build  transformer  apparatus  five 
times  as  large  as  the  largest  then  existing  air-cooled 
units  and  four  times  the  voltage  with  which  any  one  had 
had  actual  experience — and  did  it  successfully — why 
should  we  not  look  forward  with  confidence  to  solving 
future  problems  which  may  present  quite  as  many 
obstacles  ? 

First  Transformers  in  1887 

The  first  static  transformers  were  built  commercially 
in  1887.  Five  years  thereafter  the  art  had  progressed 
only  sufficiently  to  enable  7i-kva.,  1,000-volt  trans- 
formers to  be  successfully  built,  and  some  experienced 
engineers  then  made  the  claim  that  larger  sizes  would 
be  impracticable.  Three  years  later,  in  1894,  however, 
it  was  learned  how  to  build  successful  self-cooled  oil- 
immersed  units  up  to  25  kva.  or  30  kva.  at  2.000  volts ; 
also  air-cooled  designs  commonly  called  "natural  draft" 
up  to  100  kva.  and  forced  air-cooled  units  up  to  200  kva. 


in  the  core  and  ducts  between  the  coils.  Therefore  no 
continuous  insulation  could  be  placed  between  the  coils 
and  core.  Consequently  the  insulation  had  to  be  placed 
on  the  individual  coils  if  a  reasonable  "space  factor" 
was  to  exist  in  the  winding. 

The  limitations  in  voltage  set  by  the  earlier  construc- 
tion were  foreseen,  and  a  construction  was  worked  out 
for  the  22.000-volt  Niagara  transformers  in  which  the 
air  ducts  in  the  core  and  the  air  ducts  between  coils 
were  fed  from  independent  air  chambers.  As  shown  in 
Fig.  B,  the  windings  could  be  separated  from  the  core 
by  a  continuous  housing  of  insulation  of  any  necessary 
thickness,  because  no  heat  or  air  has  to  be  transferred 
through  this  insulation.  With  similar  insulating  bar- 
riers between  coils  or  groups  of  coils,  the  amount  of 
insulation  on  the  coils  could  be  limited  to  only  that 
necessary  to  insulate  each  turn  from  the  adjacent  turn. 
With  such  a  construction  it  is  unnecessary  to  carry  heat 
through  any  considerable  amount  of  insulation  before  it 
is  delivered  to  the  cooling  air. 

The  Niagara  type  of  construction  eventually  became 


EXTERIORS  AND  CROSS-SECTIONS  OF  ORIGINAL  NIAGARA   AIR   BLAST    TRANSFORMER    AND    A    PRESENT-DAY    TNIT 


Almost  simultaneously  with  the  designing  of  the  935- 
kva.  Niagara  transformers,  a  limited  number  of  low- 
voltage  oil-immersed  transformers  running  up  to  750 
kva.  in  size  were  constructed,  but  these  were  not  com- 
pleted in  time  to  make  any  real  use  of  the  experience  in 
connection  with  the  larger  and  much  higher  voltage 
transformers  for  the  transmission  in  question.  More- 
over, oil-immersed  transformers  in  large  sizes  were  then 
looked  upon  as  experimental,  and  the  possibility  of  their 
general  use  was  seriously  questioned,  because  of  the 
.supposedly  great  fire  risk  involved  in  such  large  units 
if  oil-immersed.  Both  manufacturers  and  operating 
engineers  looked  with  distrust  at  that  time  on  large  oil- 
filled  transformers.  Experience  had  not  shown  how 
rarely  such  units  would  take  fire  even  if  internal  short 
circuits  should  develop.  As  an  outdoor  installation  was 
unthought  of,  the  imaginary  fire  risk  .seemed  prohibi- 
tively great. 

Consequently,  during  the  two  or  three  years  imme- 
diately preceding  engineers  had  been  called  upon  to 
build  a  large  number  of  transformers  cooled  by  forced 
air,  but  they  were  limited  in  size  to  200  kva.  and  in  volt- 
age to  10,000.  None  of  these  had  undergone  service 
teat  when  the  Niagara  units  were  designed.  In  the.se 
designs  the  cooling  air  passed  alternately  through  ducts 


standard  for  all  air-blast  transformers  and  has  remained 
so  up  to  the  present  time,  except  for  the  slight  modifica- 
tion shown  in  Fig.  C.  In  this  late.st  con.struction  (made 
possible  by  the  reduced  core  losses  resulting  from  the 
use  of  improved  steel  and  the  improved  thermal  effi- 
ciency that  comes  from  using  a  construction  that  does 
not  require  the  passage  of  heat  from  sheet  to  sheet  of 
the  laminated  structure)  the  core  ducts  are  aLso  vertical 
but  still  independent  of  the  coil  ducts.  This  construc- 
tion allows  far  better  space  factor  in  the  core  than  when 


COMPARISON  OF  MODERN  AIR-COOLED  TRANSFORMER 
WITH  UNITS  INSTALLED  TWENTY-FIVE  YEARS  AGO 

Niftfcnrn  UniU, 
1896  Design 
Kflicioncy  (per  cent) ; 

Full  load                 98,20 

Present 
Practice 

98.00 

Half  load                       ..                             98  90 

98.03 

Temperature  rise,  full  load  (deg.  C.)                                               50 

WeighUdb): 

Active  material    .                                                                     ^Vn 
Mechanical  parta                                                                  6.160 

55 

7,500 
2.240 

Total >«.9" 

Floor  apace  (in.) ,A''iSi 

C  ibical  content  (cu.in.) Ml 

9.740 

47x5} 
127,500 

too 
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ducts  were  parallel  to  the  laminations  and  separates  the 
iron  from  all  insulation  bv  cool-air  ducts.  Consequently 
core  temperatures  need  not  be  limited  to  safe  insulation 
temperatures,  since  modern   silicon  steel   is  non-aging. 

Unfortunately  the  first  Niagara  generators  werewound 
for  quarter  phase  so  that  the  transformers  had  to  be 
made  to  transform  phases  as  well  as  voltage.  The  early 
work  of  Thomson,  Scott  and  Steinmetz  had  pointed  out 
how  this  might  be  done,  but  little  practical  experience 
was  available.  This  part  of  the  problem,  however,  was  so 
successfully  solved  as  to  give  the  three-phase  voltage  as 
perfect  balance  as  necessary  under  the  operating  condi- 
tions which  have  existed. 

Even  at  that  time  it  was  generally  known  that 
primary  and  secondary  coils  in  a  transformer  tend  to 
repel  each  other  when  carrying  load,  and  that  in  a  unit 


of  this  size  this  force  must  be  considerable  at  the  time 
of  short  circuits  on  the  line.  However,  no  one  had  any 
definite  idea  of  what  these  forces  were,  for  no  one  had 
even  suggested  a  method  by  which  they  might  be  cal- 
culated, and  experience  was  entirely  lacking.  Fortunately 
the  generators  had  rather  high  reactance,  and  the 
mechanical  layout  of  the  transformer  coils  and  insula- 
tion wa.s  so  substantial  that  trouble  from  this  source 
did  not  become  appreciable  even  later  when  the  total 
generator  capacity  at  Niagara  became  very  large. 

A  comparison  of  operating  data,  weights,  etc.,  of 
these  transformers  and  up-to-date  design  for  the  same 
service  is  here  given  to  show  that  while  great  progress 
has  been  made  in  the  intervening  twenty-five  years,  yet 
the  old  designs  were,  taken  by  and  large,  remarkably 
good. 


Standard  Pipe  and  Fittings  for  Ontdoor 
Switching  Frames 

Found  More  Convenient  to  Keep  in  Stock  and  Transport — Do  Not  Require 

Special  Labor  for  Assembly — Can  Be  Quickly  Erected  ahd  Stand 

Service  Better  than  Wood  Frames 

By  L.  J.  MOORE 

Electrical  Engineer  San  Joaquin  Light  &  Power  Corporation 


[TRUCTURAL  steel  and  wood  poles  are  still  used 
and  will  probably  always  be  required  in  many 
cases  for  high-tension  switching  frameworks, 
but  the  San  Joaquin  Light  &  Power  Corpora- 
tion has  found  that  pipe  frameworks  are  very  desir- 
able for  outdoor  structures  under  some  conditions.  For 
example,  in  the  cases  where  they  have  been  used  they 
have  been  found  cheaper  to  install  than  either  struc- 
tural-steel or  wood-pole  frames.  Being  convenient  to 
keep  in  stock,  the  pipe,  fittings,  clamps,  etc.,  are  al- 
ways readily  available  and  can  be  easily  transported. 
It  does  not  require  special  labor  to  assemble  the  parts. 
The  work  can  be  easily  done  in  the  field,  and  the  speed 
of  erection  is  greater  than  for  frameworks  of  other 
material. 

Outdoor  transfer  buses  have  been  used  for  the  out- 
going feeders  of  all  11,000-volt  substations  of  the  San 
Joaquin  Light  &  Power  Corporation  for  a  considerable 
time.  The  feeder  switches  and  main  buses  are  installed 
inside  the  buildings  at  these  substations,  together  with 
disconnecting  switches  between  the  oil  switches  and 
the  11,000-volt  bus.  The  disconnecting  switches  on  the 
line  side  of  the  feeder  switches,  however,  are  installed 
outside  on  the  tran.sfer-bus  structure.  The  transfer 
bus  is  tapped  to  the  outgoing  lines  through  a  set  of 
disconnecting  switches  for  each  line,  connection  being 
made  just  outside  of  the  line  "disconnects,"  which  are 
between  the  line  and  the  oil  switch.  This  connection 
is  shown  by  the  one-line  diagram  at  the  left  and  middle 
of  the  accompanying  drawing.  This  transfer  bus  is 
very  useful  in  allowing  two  or  more  line  circuits  to  be 
carried  through  one  oil  switch,  thus  making  it  readily 
possible  to  make  repairs  to  oil  switches,  current  trans- 
formers and   other  apparatus   without    interruption   to 


service.  Furthermore,  automatic  protection  is  still  kept 
on  all  circuits,  but  of  course  one  switch  will  control  two 
circuits   for  the  time   being,   instead   of  one.     As   the 


LIST  OF  MATERt.VL  FOR  PIPE-FR.\ME  OITDOOR 

TR.\N'SFER-BIS  STRICTURE 

This  is 

for  ttic  four-circuit  struclure  shown  in  the  upper  part  of  the  aceampany- 

ing  drawing. 

Quantity  — 

Trans- 

Main 

former 

Transfer 

.\ddition 

Structure 

MalerinI 

2  pieces 

2  pieces 

2-in.  fcnlvanized  wroushl-iron  pipe.  21  ft.  8  'n.  lonit 

2  pieces 

2-in.  galvanii!e<t  wroliithl-iron  pipe.  16  ft.  8  in.  long.  (hr.-»d» 
one  end. 

2  pieces 
2 

2-in.  gah  aniied  WTOught-iron  pipe.  4  ft.  9  in.  long,  lhre«iU 

one  end. 
2-in.  X  2-in.  x  i-in.  extra-heavy  pipe  T'a. 

2  pieces 

2-in.  gnlv.iniRed  wrought-iron  pipe.  20  ft.  6  in.  hmg- 

3  pieces 

5  piece* 

2-in.  giilvaniied  wroughi-irnn  pipe.  5  fl.  6in  l.jng 

3  pieces 

7  pieces 

M-in.  galv;iniEe<l  wrought-iron  pipe.  20  ft. Ti  in  I -tng 

6  pieces 

1 0  pieces 

1 1-iii.  galianiied  wTought-iron  pipe.  5  ft   6  in  1  mg. 

2  pieces 

1 0  pieces 

Wroiighl-ir.in  b.ir  [jlj  in..  7  fl.  3  in.  hing. 

2  pieces 

10  pieces 

Wroughl-iron  bar  {xlj-in..  7  ft.  6  in.  long. 

2  pieces 

1 0  pieces 

Wroughl-iron  bar.  ixl'-in.,  7  ft.  9  in.  long 

8 

40 

E.E.t;.  clamp  T  clcTO.  No.  5147. 

4 

20 

E.E.i:  r-l..,Ii  clamp  cross.  No.  5190. 

8 

55 

E  E  i:   l-lwlt  claiiip  cross.  No.  5189. 

3 

15 

i:  E  K    iiLsulator  pin.  No.  4001. 

3 

15 

1..  <'Kr  ii..-ul:i:>  r    N...  6512. 

1  5  in. 

65  in. 

;.  •                            .;,  standard  pipe  site. 

8 

40 

M                          •  ii  in. 

2 

ro 

.M  .                            -1  in. 

3  pieces 

1 5  pieces 

U  ;                           ■    Oin.  long. 

4  pieces 

20  pieces 

i-iii   ^.|   ti;ir^.  ^  tt    3  in.  long. 

2  pieces 

10  pieces 

2x25ti-in.  angle.  2  ft.  0  in.  long. 
Concrete  ba!*e.  0.52  cu.>'d.  each. 

2 

2li-ill.  pilH>  r.   i:.    r- 

2  pieces 

J-in.  coli.l                                   UK. 

2  pieces 

Ixl-in.  wr                               .  !t.  0  in.  long. 

2  pieces 

!xl-in.  >v                               -  It.  Oin.  lone 

2  pieces 

X-5403  H.  ■                           .-rA  l»-in.  reflector 

Wirinc 

nmteri.Hl  for  one  circuit 

6 

12 

Possert  connectors. 

3 

6 

l.C;-»<-ven  disc.innecling  switch  pipe  mounting. 

52  ft. 

i-iii    ...  n-p.  r  -uiimc.  stand.trd  pipe  site. 

lilt. 

1                                .;.  standard  pipe  site. 
1                                   ,,  No    4001. 

3 

3 

I                                \.     6512.           • 

3 

12 

1"^                                -    \o    1056. 

) 

b 

H.x.k  Iv.lif.   !x4  n, 
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transfer  bus  and  line  disconnecting  switches  are  in- 
stalled outdoors,  it  is  possible  to  clean  or  change 
entrance  bushings  when  necessary. 

The  first  structures  were  made  of  wood,  but  on  ac- 
count of  the  difficulty  of  keeping  parts  lined  up  and 
of  keeping  the  structure  from  loosening  after  season- 
ing such  construction  has  be€n  abandoned.  The  next 
step  was  to  use  structural  steel,  and  two  racks  of  that 
construction  were  made.  These  were  satisfactory  ex- 
cept for  the  fact  that  in  the  design  too  great  a  height 
was  allowed  and  it  was  difficult  to  operate  the  "discon- 
nects," especially  at  night.  This  problem  was  solved 
by  providing  a  raised  walkway.  Another  difficulty  was 
that  such  a  rack  usually  had  to  be  purchased  from  a 
structural-steel  shop  and   slow  deliveries   might  inter- 


tion.  The  final  result  as  shown  by  the  drawing  is  to 
carry  the  lighting  circuit  underground  through  conduit 
from  the  lighting  panel  inside  the  building  to  two  or 
piore  upright  pipes  in  the  structure.  Conduit  goose- 
necks are  mounted  on  the  top  of  the  upright  2-in.  (5-cm.) 
pipes  as  shown,  and  the  wires  are  brought  up  through 
the  pipes.  The  result  is  quite  satisfactory,  but  in  a 
few  cases  flood  lamps  have  been  provided  on  the  sub- 
station building,  and  so  placed  as  to  project  on  the 
rack. 

Many  modifications  of  this  transfer  rack  readily  sug- 
gest themselves.  One  which  is  being  used  by  this  com- 
pany is  shown  in  the  lower  half  of  the  drawing.  In 
this  case  a  heavy  11,000-volt  feeder  is  being  brought 
to  a  center  of   distribution   and   there  broken   up   into 
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fere  with  construction.  The  pipe  frame  in  the  upper 
part  of  the  drawing  was  then  finally  evolved. 

This  is  made  entirely  of  standard  galvanized  pipe 
connected  together  with  standard  clamp-type  switch- 
board fittings.  The  parts  are  carried  in  stock  at  all 
times,  and  a  rack  can  be  made  up  at  once  to  suit  any 
requirement.  The  cost  worked  out  somewhat  less  than 
that  for  the  structural-steel  rack.  The  accompanying 
table  shows  the  complete  bill  of  material.  The  struc- 
ture is  designed  to  stand  the  pull  of  three  No.  2  copper 
wires  per  section  for  a  span  of  40  ft.  (12  m.)  on  one 
side  only,  and  the  number  of  sections  or  circuits  can 
be  increa.sed  indefinitely.  The  fact  that  there  are  wires 
dead-ended  to  both  sides  relieves  the  mechanical  stresses 
until  they  are  practically  negligible.  A  cement-color 
gray  paint  is  u.sed  on  all  parts,  and  a  very  pleasing 
appearance  results.  As  all  switches  of  one  phase  are 
between  two  of  the  upright  pipes,  they  provide  a  safe 
guide  in  preventing  the  operator  from  opening  or  clos- 
ing the  wrong  disconnecting  switches.  These  pipes  can 
be  painted  a  distinctive  color  if  desired. 

The  question  of  suitable  lighting  so  that  the  switches 
could  be  easily  operated  at  night  was  given  considera- 


a  number  of  branches.  It  was  desired  to  protect  the 
branches  by  automatic  switches,  which  will  very  likely 
be  made  reclosing  by  some  electrical  or  mechanical  de- 
vice. A  second  bus  and  "disconnects"  corresponding 
to  the  indoor  ones  in  the  usual  substation  were  added 
to  the  pipe  rack,  and  outdoor-type  oil  switches  were 
located  as  shown  in  the  drawing.  Such  an  arrangement 
could  readily  take  the  place  of  a  building  entirely  at 
a  transformer  station,  all  feeder  and  disconnecting 
switches  being  placed  on  it  and  an  outdoor  metering 
outfit  being  installed  on  the  incoming  lines,  which  in 
that  case  would  be  the  secondary  leads  from  the  trans- 
formers. 

The  San  Joaquin  Light  &  Power  Corporation  has  not 
generally  adopted  a  plan  for  placing  all  feeder  and 
metering  e()uipment  outdoors,  but  uses  that  scheme  in 
i.solated  ca.ses  only.  The  saving,  if  any,  is  small,  while 
the  benefits  derived  from  having  a  small  building  for 
housing  small  equipment  are  great  enough  to  make  it 
a  good  investment.  Some  .sort  of  building  would  be 
necessary  in  any  case  to  house  telephone  equipment, 
switching  sticks,  records,  etc.,  and  to  provide  a  place 
for  the  operator  to  stay  in  case  of  bad  weather,  during 
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CONSTRUCTION  OF  PIPE  FRAMES  FOR  11,000-VOLT  TRANSFER  BUSES 


grJm'atTeft"'*'Bo°ttom"'on"frt„Al'''Hi=f  if''?,""  }"  °"e-line  dia-  over  several  feeders  as  shown  in  one-line  dia^am  at  right. 
Inergy  from  an  iTooo  vnU  In  ^n^Iri*""' ?"  ^"^"i^'.  Receives  Outdoor  oil  circuit  breakers  are  employed.  A  transfer  bus 
•.neri,y    irom    an    n.uoo-volt    incoming    line    and    distributes       also  is  mounted  on  the  same  frame. 
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MATEHIAL   RKQIIHED   FOR   OUTDOOR   SUBSTATIOX 
-MADE  OF  PIPES 

This  is  the  four-circuit  structure  shown  in  the  lower  part  of  the  drawing  i 
panying  this  article. 

Quantity  Material 

1 0  pieces  2-in.  galvanized  WTOught-iron  pipe,  22  ft.  6  in.  long. 

2  pieces  2-in.  galvanized  WTOught-iron  pipe,  24  ft.  6  in.  long. 

I  piece  2-in.  galvanized  wrought-iron  pipe,  5  ft.  6  in.  long. 

9  pieces  I  i-in.  galvanized  »Tought-iron,  24  ft,  6  in.  long. 
22  pieces  I  i-in.  galvanized  wTought-iron  pipe,  5  ft.  5  in  !„„(, 
1 2  pieces  E.E.E.  f-bolt  clamp  cross,  No.  5 1 90. 

89  pieces     E.E.E.  t'-bolt  clamp  cross.  No.  5 1 89. 

40  pieces     E.E.  E.  clamp  T  clevis,  No.  5147. 

20  pieces     i!x4  in.  machine  bolts. 

40  pieces     jxM  in.  machine  bolts. 

10  pieces     |x3j  in.  machine  bolts. 

10  pieces     I-in.  plate.  3x15  in. 

10  pieces     Wrought-iron  bar,  ixl}  in.,  7  fl.  9  in.  long. 

ID  pieces     Wrought-iron  bar,  JxlJ  in.,  7  ft.  II  in.  long. 

10  pieces     Wrought-iron  bar,  JxlJ  in.,  7  ft.  2  in.  long. 

30  pieces     Locke  insulator.  No.  6512. 

30pieces     E.E.E.  insulator  pin.  No.  4001. 

185  ft.         ?-in.  copper  tubing,  standard  pipe  size. 

3  ft.         Hook  bolts,  ix4  in. 

6  Thomas  insulators.  No.  1056. 

3  Q,-^-  L-G-7  disconnecting  switch  pipe  mounting. 

5  Concrete  base,  J  cu.yd.  each. 

10  pieces  2x2xi  in.  Ls.,  2  ft.  6  in.  long. 
15  pieces  }-in.  sq.  bars,  2  ft.  0  in.  long. 
20  pieces  3-in.  .sq.  bars,  6  ft.  3  in.  long. 

3  Dossert  connectors. 

Wiring  material  for  each  feeder  circuit: 
3  Hook  bolts,  5x4  in. 

6  Thomas  insulators.  No.  1056. 

9  G.E.  I^G-7  disconnecting-switch  pipe  mounting. 

3  Locke  insulators.  No.  6512. 

3  E.E.E.  insulators  pins.  No.  4001. 

1 10  ft.         J  in:  copper  tubing,  standard  pipe  size. 

4  JxH-in.  machine  bolts. 
9  Dossert  connectors. 


which  time  most  distribution  trouble  is  likely  to  occur. 
Then,  too,  feeder  switches  require  more  adjustment  and 
maintenance  than  any  others,  and  a  shelter  is  nece.s- 
sary  for  such  work. 

Prices  on  parts  have  not  been  given  because  these 
are  continually  changing.  Any  one  who  desires  can  ob- 
tain current  prices  and  make  up  an  estimate  for  any 
condition  desired  from  the  bill  of  material. 


Industrial  Standardization 
in  Germany 

Significance    of   the    Movement    for    Mechanical  Uni- 
formity that  Is  Part  of  Reconstruction  Program  - 
Continental  and  Anglo-Saxon    Methods 

INSUFFICIENT  attention  has  been  given  to  the 
role  which  standardization  is  playing  in  German 
industrial  reconstruction.  The  American  Engineering 
Standards  Committee  states  that  the  German  indus- 
tries are  planning  and  are  carrying  out  a  far-reaching 
program  of  standardization  as  a  necessary  step  in  build- 
ing up  an  unprecedented  industrial  structure  which 
must  rest  in  large  measure  on  an  extensive  foreign 
trade.  According  to  this  committee,  in  no  other  coun- 
try except  Great  Britain  is  standardization  work  being 
carried  on  upon  a  scale  or  with  an  intensity  comparable 
to  that  in  Germany. 

The  American  Engineering  Standards  Committee 
feels  that  the  German  work  should  be  of  .special  inter- 
est to  those  responsible  for  the  management  of  Amer- 
ican industries,  not  only  becau.se  of  its  importance,  but 
atlso  becau.se  of  the  similarity  in  the  historical  conditions 
surrounding  the  national  standardization  movements  in 
Germany  and  in  America.  Accordingly  it  has  issued 
monographs  on  the  subject. 

Prir/r  to  1917  a  va.st  amount  of  standardization  work 
had  been  carried  out  in  Germany  by  individual  com- 
panies and  by  engineering  .societies  and  industrial  asso- 
ciations, but,  as  was  the  case  in  America  before  the 
organization   of  the  American   Engineering   Standards 


Committee,  the  work  had  not  been  unified  along  national 
lines. 

As  has  been  the  case  with  all  the  other  national 
standardizing  bodies  except  the  British,  which  was 
organized  in  1901,  the  success  of  the  standardization 
work  carried  out  by  the  various  countries  during  the 
World  War  as  a  part  of  their  national  conservation 
programs  was  a  chief  cause  of  the  formation  of  the 
central  German  body.  It  is  called  the  Normenausschuss 
der  Deutschen  Industrie  and  was  organized  by  the 
Verein  Deutscher  Ingenieure,  at  the  suggestion  of  the 
German  government,  in  1917.  The  present  membership 
consists  of  engineering  societies,  industrial  associations 
and  government  ministries,  and  in  addition  there  are 
700  firms  that  are  contributing  members.  The  work  of 
the  Normenausschuss  deals  only  with  those  subjects 
which  concern  two  or  more  industries  or  branches  of 
industries. 

It  is  remarkable  that  the  national  standardization 
movement  in  Germany  should  have  been  so  thoroughly 
organized  and  that  so  much  work  should  have  been 
accomplished  in  four  years.  One  hundred  and  forty-four 
apprcA'ed  standards  sheets  have  been  issued  and  more 
than  500  others  have  been  so  far  developed  that  they 
have  been  published  in  tentative  form.  The  standards 
are  issued  under  the  general  designation  of  German 
Industrial  Standards  (Deutsche  Industrie  Normen,  usu- 
ally contracted  to  "Dinorm").  The  Germans  were  the 
first  of  the  national  bodies  to  publish  standards  in  loose- 
leaf  form.  The  work  is  so  divided  as  to-  make  each  sheet 
as  nearly  independent  as  possible.  Firms  purchase  these 
sheets  in  quantity,  issuing  them  directly  to  designers, 
di-aftsmen  and  foremen  for  use  as  working  drawings 
and  data  sheets.  (This  plan  is  now  followed  by  the 
Austrian,  Dutch,  Swedish  and  Swiss  bodies.)  The  sale 
of  sheets  amounts  to  about  100,000  monthly. 

Organization  and  Methods  of  Work 
The  organization  and  methods  of  work  are  similar  to 
those  in  other  countries.  Next  to  the  American  Engi- 
neering Standards  Committee,  the  German  organization 
is  the  most  decentralized  of  the  national  standardizing 
bodies.  There  is  a  main  committee  composed  of 
representatives  of  the  various  national  organizations 
supporting  the  movement,  as  well  as  a  smaller  executive 
committee.  The  detailed  technical  work  of  each  project 
is  in  the  hands  of  a  working  committee,  which  in  Anglo- 
Saxon  countries  would  be  called  a  "sectional  commit- 
tee" ;  that  is,  a  committee  made  up  of  representatives  of 
all  bodies  interested  in  the  particular  subject  in  hand. 
Proposals  for  new  subjects  for  standardization  must 
come  from  some  responsible  body.  The  industry  con- 
cerned is  consulted,  generally  by  a  conference  of  the 
various  organizations  interested,  to  determine  whether 
it  is  the  consensus  of  opinion  that  the  work  should  go 
forward.  In  case  it  is  decided  to  undertake  the  work, 
the  conference  designates  the  chairman  of  the  working 
committee. 

The  central  office  digests  the  information  available 
on  the  subject  for  the  use  of  the  working  committee. 
When  agreement  is  reached  in  the  committee  on  the 
draft  of  a  standard  it  goes  to  the  central  oflice  for 
editorial  work.  There  it  is  scrutinized  to  see  whether 
it  is  consistent  with  other  standards,  whether  points 
have  been  included  which  concern  other  working  com- 
mittees, whether  the  drawings  and  nomenclature  are  in 
approved  form,  etc.  After  this  editorial  checking  the 
central   office  has  the  draft   of  the   standard   put   into 
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proof  form.  It  is  then  reviewed  by  an  official  clearing 
house  committee,  which  contains  a  representative  from 
each  major  line  of  work  being  carried  on  by  working 
committees.  If  any  change  in  substance  has  been 
made,  it  goes  back  to  the  working  committee.  If  no 
such  change  has  been  made,  it  is  published  in  the 
Mitteilungen,  the  official  publication  of  the  Normenaus- 
schuss,  as  a  tentative  proposal.  Upon  recommendation 
of  the  working  committee,  the  standard  is  mailed  to 
the  members  of  the  executive  committee  with  a  support- 
ing statement.  With  their  approval  it  is  then  repub- 
lished as  an  official  proposal.  Six  weeks  are  allowed 
for  criticism  when  a  standard  is  finally  published  unless 
additional   important  criticisms   are   received. 


Work  in  Special  Industries 
The  foregoing  refers  to  the  work  of  the  central  body 
only,  which  is  limited  to  subjects  common  to  two  or 
more  industries.  In  addition  there  are  some  fifteen 
organizations  known  as  special  industry  committees, 
each  of  which  deals  with  the  standardization  work 
peculiar  to  a  single  industry,  such  as  shipbuilding, 
electrical,  agricultural,  automotive,  elevator,  locomotive, 
paper,  textile  and  woodworking. 

These  committees  are  closely  affiliated  with  but  are  not 
strictly  an  organic  part  of  the  central  body.  They  are 
organized  not  by  the  Normenausschuss,  but  by  one  or 
more  technical  or  trade  associations  concerned  with  the 
particular  subject  in  hand.  Standards  formulated  by 
the  special  industry  committees  are  published  by  the 
organization  responsible.  In  most  cases  the  final  stand- 
ards are  published  in  loose-leaf  form  modeled  closely 
after  that  of  the  standards  issued  by  the  Normenaus- 
.schuss  itself.  These  standards  are  submitted  to  the 
Normenausschuss  before  publication,  in  order  to  keep 
them  consistent  with  the  regular  series  of  German 
industrial  standards. 

The  volume  of  work  being  carried  out  through  these 
special  industry  committees  appears  to  be  at  least  as 
great  as  that  under  the  direct  control  of  the  central  body. 
Looked  at  broadly  and  with  exceptions  such  as  must 
always  be  made  in  general  statements  of  the  kind,  the 
Continental    countries    are    going    much    further    into 
dimensional    standardization    than    has    been    done    in 
Anglo-Saxon  countries.     This  includes  interchangeabil- 
ity  of  supplies  and  of  machine  elements,  the  interwork- 
ing  of  parts  and  of  related  apparatus  made  by  different 
makers,  and  the  interchangeability,  so  far  as  the  use  is 
concerned,  of  complete  machines  and  apparatus.    By  far 
the  greater  part  of  the  work  of  the  Normenausschuss  is 
dimensional,  greater  attention  being  paid  to  such  mat- 
ters as  machine  elements,  screw  heads,  bolts  and  nuts, 
standard  diameters  and  systems  of  limit  gaging.     The 
Anglo-Saxon  mind  takes  more  to  matters  having  to  do 
with  purchase  and  contract,  such  as  specifications  for 
materials  and   for  performance  of  apparatus,  methods 
of   test,    etc.      The    Normenausschuss    itself   has    done 
very  little  of  this  type  of  work  as  yet,  but  it  has  been 
highly   developed   by  some   of  the   German   special    in- 
dustry   committees,     for    example,     in     the    electrical 
industry. 

There  is  on  the  Continent  a  greater  dependence  upon 
theoretical  and  fundamental  considerations,  the  Anglo- 
Saxon  temperament  giving  rise  to  a  much  larger  degree 
of  expediency  in  adjusting  commercial  considerations  in 
the  process  of  arriving  at  agreements. 

German  manufacturers  will  go  farther  in  yielding 
apparent  temporary  commercial  advantages  for  the  sake 


of  advancing  their  national  industry  as  a  whole  than 
is  the  case  in  America  or  Great  Britain.  Three  prin- 
cipal reasons  for  this  are  the  great  economic  pressure 
under  which  German  industry  is  laboring,  the  mental 
trait  of  more  readily  acquiescing  in  decisions  affecting 
national  welfare,  and  the  belief  that  an  essential  to  the 
rehabilitation  of  German  industry  is  the  rebuilding  and 
great  enlargement  of  their  export  trade,  for  which  the 
importance  of  standardization  on  national  lines  is  more 
readily  apparent  than  it  is  in  domestic  trade. 

The  Germans  have  not  yet  had  their  standards  trans- 
lated into  foreign  languages  for  use  in  export,  as  the 
British  are  doing,  but  they  are  considering  doing  so. 
As  typical  examples  of  the  German  work,  their  sys- 
tem of  "preferred  numbers"  and  their  standard  series 
of  handles  may  be  mentioned.  The  first  is  a  fundamental 
piece  of  work,  founded  on  theoretical  considerations  and 
of  the  first  importance.  It  is  a  simple  system  of  num- 
bers for  use  in  all  new  standardization  work,  in  which 
gradated  numerical  values  are  required,  such  as  stand- 
ard gradated  diameters  of  pulleys,  thicknesses  of 
plates  or  capacities  of  machines.  The  Germans  believe 
that  its  use  is  going  to  lead  to  great  economies  in 
material,  in  reducing  the  number  of  sizes,  ranges,  etc.. 
to  simplify  the  carrying  o-f  stocks  and  to  facilitate  in- 
terchangeability. It  may  be  shown  theoretically  that, 
under  average  conditions,  a  given  number  of  standard 
sizes  laid  out  according  to  these  numbers  will  be  better 
fitted  to  any  series  of  jobs  taken  at  random  than  would 
be  the  same  number  of  sizes  laid  out  in  any  other  way, 
and  this  with  a  minimum  of  material. 

The  standard  handles  furnish  a  typical  example  of 
German  love  of  thoroughness  of  detail.  There  are  two 
shapes,  each  adapted  to  a  particular  metliod  of  use,  and 
there  is  a  series  of  sizes  for  each  shape.  The  profiles 
have  been  worked  out  with  the  most  extreme  care,  an 
efficiency  engineer  having  been  employed  to  make  time- 
motion  studies  to  determine  the  exact  profile  that  would 
insure  the  greatest  accuracy  in  operation  with  the  mini- 
mum fatigue  of  the  workman's  hand.  It  is  felt  that  by 
doing  a  thorough  job  once  for  all  different  industries 
and  firms  will  be  saved  from  doing  the"  same  thing  over 
and  over,  but  always  less  well,  and  that  at  the  saino 
time  interchangeability  is  introduced. 


INDUSTRIAL  SIGNIFICANCE 

The  standardization  movement  in  Germany  is  particu- 
larly significant  since  Germany  is  one  of  the  thn-e 
leading  industrial  countries.  The  industries  of  Aus- 
tria, Holland.  Sweden  and  Switzerland  are  s>,  intimately 
related  to  those  of  Germany  on  account  of  geographical 
and  other  relationships  that  they  are  necessarily  affected 
very  largely  by  developments  in  Germany. 

It  appears  that  the  work  is  being  woven  very  in- 
timatelv  into  the  industrial  fabric.  The  very  large 
number  of  standards  purchased  by  the  industry  and  the 
fact  that  the  central  organization  has  5,000  firms  which 
are  co-operating  members  are  a  sufficient  indication  of 
this.  There  seems  to  be  a  striking  analogy  between  the 
present  standardization  movement  in  Germany  and 
the  research  movement  developed  there  a  generation 
ago.  Whatever  estimate  one  may  place  upon  the  role 
it  plaved  in  German  industries  generally,  every  one 
agrees  that  research  was  fundamental  in  the  develop- 
ment of  the  great  German  chemical  industries.  The 
role  which  the  Germans  are  expecting  standardization 
to  plav  in  all  their  industries  would  be  not  unlike  the 
role  which  research  has  played  in  their  chemical  work. 
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Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


entirely  too  much  stress  is  laid  upon  the  mysterious 
phases  of  electricity  by  men  within  the  industry,  and 
they  have  failed  to  convey  the  simple  truth  to  the  pur- 
,  chaser  that,  as  far  as  electricity  is  concerned,  it  is  one 
of  the  most  simple  and  dependable  forms  of  energy. 

L.  F.  Leurey. 
San  Francisco,  Cal.  Practicing  Engineer. 


Explaining  the  Kilowatt-Hour 

To  the  Editors  of  the  Electrical  World: 

The  wTiter  was  very  much  interested  in  reading  your 
editorial  comment  of  Sept.  24  entitled  "Put  the  Kilo- 
watt-hour in  Its  Place."  In  a  recent  talk  before  the 
Purchasing  Agents'  Association  of  Northern  California 
he  had  the  following  to  say  about  the  kilowatt-hour: 

There  are  verj-  few  commodities  which  the  average  man 
pays  for  that  he  knows  so  little  about  as  he  does  about  the 
kilowatt-hour,  and  yet  there  is  no  commodity  of  any  nature 
that  he  buys  that  is  so  definite  in  character  as  the  kilowatt- 
hour. 

The  early  inventors  of  the  steam  engine  turned  to  things 
familiar  in  their  selection  of  a  unit  of  power,  and  by  actual 
experiment  they  determined  the  amount  of  work  done  by 
the  English  dray  horses  of  that  period  and  called  the  aver- 
age amount  of  work  done  by  one  of  these  animals  a  horse- 
power. Unfortunately,  the  kilowatt-hour  does  not  visualize 
for  us  such  a  concrete  picture  of  power,  but  when  we  con- 
sider that  a  kilowatt-hour  is  IS  horsepower  it  will  bring 
before  us  a  mental  picture  of  what  we  are  buying.  The 
horsepower  is  defined  as  the  amount  of  work  which  is  done 
in  lifting  a  weight  of  33,000  lb.  through  a  distance  of  one 
foot  in  one  minute.  The  kilowatt  is,  therefore,  the  amount 
of  work  done  in  lifting  a  weight  of  44,000  lb.  through  one 
foot  in  one  minute,  or  the  work  done  in  lifting  440  lb. 
through  a  height  of  a  hundred  feet  in  one  minute. 

Now,  if  we  put  the  kilowatt  to  work  for  one  hour  instead 
of  one  minute,  it  will  have  the  power  to  lift  26,400  lb.  to 
a  height  of  100  ft.  If  we  allow  a  2.5  per  cent  loss  in  the 
motor  and  the  elevating  machinery,  the  Kilowatt-hour  still 
has  sufficient  power  actually  to  hoist  200  100-lb.  sacks  of 
flour  from  the  basement  to  the  eighth  floor  of  a  flour  mill 
or  to  lift  2,800  50-lb.  lugs  of  fruit  from  the  first  to  the 
second  floor  of  a  warehouse. 

And  now,  gentlemen,  when  you  stop  and  consider  that 
your  respective  companies  pay  about  li  cents  for  the  kilo- 
watt-hour we  have  just  been  talkinpr  about,  I  claim  that 
they  are  getting  something  for  their  money. 

Your  Mr.  Gray's  company  at  Crockett  handles  1,200  tons 
of  raw  sugar  in  and  1,000  tons  of  refined  sugar  out  every 
twenty-four  hours  on  a  belt  conveyor  700  ft.  in  length  .ex- 
tending between  its  mill  and  its  warehouse.  The  actual 
energy  used  by  this  belt  costs  his  company  about  |4.80  per 
day.  I  have  figured  out  that  it  would  take  about  ten  3-ton 
trucks  working  two  ten-^iour  shifts  to  do  the  same  work, 
and  instead  of  costing  this  sugar  company  $4.80  per  day  it 
would  cost  it  at  least  $600. 

The  writer  feels  that  it  would  be  a  very  difficult  thing, 
and  perhaps  an  injudicious  thing,  to  attempt  to  change 
the  rate  schedule  from  the  point  of  view  of  eliminating 
the  kilowatt-hour,  because  the  kilowatt-hour  is  now 
basically  interwoven  with  other  units  in  the  complex 
fabric  of  the  electrical  industry  as  a  whole.  He  there- 
fore suggests  that,  instead  of  attempting  to  eliminate 
•  the  kilowatt-hour,  the  whole  industry  unite  to  interpret 
the  kilowatt-hour  to  the  purcha.ser  by  means  of  such 
simple  illustrations  as  the  one  shown  in  the  above  quo- 
tation. This  can  be  done  both  through  the  medium  of 
public  talks  to  representative  bodies  in  the  industrial 
organizations  and  through  the  wider  medium  of  the 
press. 

The  writer  has  found  from  his  own  experience  that 


All  Reserve  Funds  Should  Be  Reinvested 
in  Property 

To  the  Editors  of  the  Electrical  World: 

Your  editorial  of  Oct.  8.  "Injustice  of  Large  Cash 
Depreciation  Funds,"  emphasizes  the  need  for  a  clearer 
understanding  of  the  principles  involved  in  accounting 
for  replacements  due  to  depreciation  of  parts  of  a  pub- 
lic utility  property. 

Each  unit  or  item  of  physical  property  eventually 
reaches  a  point  where  owing  to  decay,  wear,  obsolescence 
or  inadequacy  it  is  no  longer  useful  and  must  be  aban- 
doned or  replaced.  Each  such  item  represents  a  cer- 
tain investment  which  must  be  accounted  for  when  the 
unit  is  abandoned.  These  facts  were  recognized  in  the 
beginning  of  rate  regulation,  and  commissions  and 
courts  have  included  an  allowance  for  "replacement" 
or  "depreciation  annuity"  as  an  operating  expense 
item  in  almost  all  rate-making  decisions.  It  is  the 
almost  universal  practice  to  base  these  annuities  on 
assumed  average  lives  for  various  classes  of  equipment. 
The  tendency  is  to  overestimate  rather  than  to  under- 
estimate these  average  lives.  This  is  due  to  the  fact 
that  improvements  in  design  or  changes  on  account  of 
growth  make  it  economy  to  abandon  most  items  of 
equipment  long  before  they  are  worn  out  in  service. 
A  very  typical  case  is  that  of  one  of  the  smaller 
electric  companies  which  since  its  beginning  in  1890 
has  abandoned  in  order  a  direct-current  system,  a 
single-phase  system,  an  installation  of  engine-driven 
polyphase  generators  and  one  of  turbo-generators  and 
is  now  operating  machines  which  could  be  junked  with 
economy  except  that  they  are  used  only  for  peak-load 
service. 

The  workings  of  a  practical  replacement  reserve 
account  in  use  by  one  utility  is  as  follows:  Average 
lives  are  assigned  to  classes  of  items  corresponding  as 
far  as  possible  with  the  classification  of  accounts,  and 
an  annuity  based  on  these  lives  with  compound  interest 
is  set  up  for  each  group.  A  charge  is  made  to  operat- 
ing expen.se  and  a  credit  to  the  fund  at  the  end  of  each 
year.  All  items  of  property  abandoned  or  replaced  are 
charged  to  the  fund  and  credited  to  capital.  All  new 
items,  whether  replacing  others  or  not,  are  charged  to 
capital  at  actual  cost.  The  reserve  is  not  held  in  cash 
but  used  for  mortgage  sinking  funds  to  repurchase 
bonds  of  the  company  and  for  extensions  and  additions 
to  property. 

The  total  reserve  fund  at  any  time,  if  properly  cal- 
culated, represents  the  progress  of  the  total  investment 
toward  extinction  due  to  the  decay,  wear  and  tear,  and 
obsolescence  of  the  items  of  physical  property  which 
represent  it.  In  other  wcrds,  it  is  the  total  amount 
which  the  utility  should  have  earned,  on  account  of 
depreciation,  to  maintain  the  investment  intact. 

Such  reserves  properly  accounted  for  have  two  very 
important  u.ses — first,  to  enable  regulatory  authorities 
to  allow  utilities  to  earn  sufficient  to  maintain  their 
investment  intact  in  addition  to  earning  a  return; 
second,  to  insure  that  the  allowance  for  this  purpose 
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is  used  to  retire  securities  or  extend  the  system.  In 
other  words,  it  remains  in  the  business  and  is  not  paid 
out  to  present  stockholders  at  the  expense  of  future 
stockholders. 

The  failure  of  many  utilities  to  earn  fixed  charges 
today  is  due  to  the  fact  that  they  did  not  or  could  not 
in  earlier  years  maintain  their  investment  by  means  of 
replacement  funds. 

A  large  utility  which  has  ceased  to  grow  and  has 
come  to  the  limit  of  improvement  will  eventually 
reach  a  stage  where  the  annual  total  of  abandoned  and 
replaced  property  will  be  quite  uniform.  However, 
with  utilities  where  growth  and  improvement  is  as 
rapid  as  it  is  with  our  electric  utilities  today,  any 
attempt  to  base  the  annuities  on  current  replacement 
experience  is  bound  to  result  in  allowances  very  much 
under  what  the  companies  are  entitled  to  if  their  invest- 
ment is  to  be  maintained  out  of  earnings,  as  it  must  be 
if  they  are  to  remain  prosperous. 

It  should  not  be  difficult  to  safeguard  the  reserve  to 
the  satisfaction  of  the  commission  without  maintain- 
ing it  in  cash.  In  these  days  of  difficult  and  costly  bor- 
rowing coupled  with  large  expansion  requirements,  all 
reserve  or  other  excess  funds  not  liable  to  sudden  call 
should  be  reinvested  in  the  property,  and  this  is  particu- 
larly true  of  depreciation  or  replacement  reserves  whose 
sole  final  purpose  is  to  maintain  the  investment  made 
by  the  owners.  G.  R.  Kenny. 

East  Orange,  N.  J. 


Electrically  Heated  Steam  Boilers  Prove 
Successful  in  Sweden 

To  the  Editors  of  the  Electrical  World: 

Although  an  electrically  heated  steam  boiler  ap- 
pears at  first  sight  to  be  economically  an  utterly 
hopeless  proposition,  nevertheless,  in  places  where  there 
is  access  to  what  may  be  termed  "spillway  power"  from 
hydro-electric  stations,  and  even  in  certain  other  cases, 
the  electric  steam  boiler  may  be  used  to  good  advan- 
tage, as  is  shown  by  several  successful  experiments  re- 
ported from  Sweden. 

The  most  important  electric  boiler  plant  in  Sweden 
was  put  in  operation  last  year  at  the  pulp  and  paper 
mills  at  Vargon.  This  plant  consists  of  steam  boilers, 
each  of  3,000  hp.,  which  are  fed  at  10,000  volts  directly. 
The  Vargon  mills  ai'e  thoroughly  electrified  and  are 
supplied  from  the  hydro-electric  station  at  Trollhiittan. 
The  steam  from  the  electric  boilers  is  used  for  various 
heating  processes,  and  economically  the  electrification 
of  the  boilers  was  made  possible  by  the  Trollhiittan 
plant  being  able  to  give  up  considerable  amounts  of 
night  and  off-peak  energy  at  reduced  rates. 

In  another  category  come  plants  where  electric  heat- 
ing is  used  to  keep  steam  boilers  in  preparedness  for 
emergencies.  In  the  municipal  power  station  at  Jon- 
koping,  for  instance,  the  old  steam-electric  generating 
plant  is  maintained  as  a  stand-by,  while  normally  the 
power  demand  of  the  city  is  cared  for  by  a  hydraulic 
station  at  Huskvarna.  Two  of  the  boilers,  however, 
have  been  provided  with  resistance  heaters,  and  during 
seasons  of  frequent  disturbance  are  continually  kept 
under  full  steam  pressure,  ready  to  take  up  full  load 
in  a  few  minutes.  The  boilers  being  well  insulated 
thermally,  the  energy  loss  is  rather  insignificant. 

An  auxiliary  electric  steam  boiler  used  for  somewhat 
different  purposes  has  been  in  operation  for  a  few  years 
in    the   state   steam-electric    power   plant    at    Vasteriis, 


Sweden,  and  has  proved  to  be  an  economical  success,  it 
being  estimated  that  every  kilowatt-hour  put  into  the 
boiler  serves  about  3  ore — or  more  than  half  a  cent — 
in  fuel,  while  the  power  cost  is  considerably  less.  The 
boiler  is  designed  V;y  N.  Forssblad  and  built  for  1,000 
kw.  and  a  steam  pressure  of  15  kg.  per  sq.cm.  (213  lb. 
per  sq.in.),  the  power  being  applied  at  6.300  volts, 
directly  in  the  water.  The  boiler  has  three  tight  bush- 
ings, insulating  for  this  voltage,  and  the  power  may  be 
regulated  in  the  ratio  of  one  to  two  by  simply  turning 
a  handwheel.  The  Vasteriis  plant  is  a  reserve  and  peak 
station  connected  to  the  state  power  system  in  middle 
Sweden,  but  the  station  during  a  great  part  of  the  year 
is  used  almost  exclusively  as  a  synchronous-condenser 
plant  for  voltage  regulation.  During  this  period  much 
time  and  money  is  saved  by  using  the  Forssblad  boiler 
to  generate  the  steam  needed  for  "cooling  of  the  tur- 
bines." Steam  from  this  boiler  also  is  used  for  various 
other  purposes,  tests,  etc.,  and  during  the  stormy  sea- 
son one  of  the  ordinary  boilers  is  kept  in  preparedness 
by  a  so-called  silent  boiler  placed  at  its  lowest  point  and 
fed  by  steam  from  the  electric  boiler.  Oil  burners  are 
installed  in  the  boiler,  which  is  thus  preheated,  and  it  is 
therefore  capable  of  picking  up  full  load  almost  in- 
stantaneously. 

Among  central-station  men  electrically  heated  steam 
boilers  are  rather  popular  owing  to  their  good  power 
factor  and  load  factor.  It  is  probable  that  the  electri- 
cally heated  steam  boiler,  in  connection  with  the  Ruuths 
vapor  accumulator,  will  be  of  importance  in  providing 
a  simple  means  of  utilizing  "spillway  power"  by  stor- 
ing the  energy  during  the  night  for  use  next  day. 

Stockholm,  Sweden.  Edy  Velander. 


Electric  Heat  Used  in  Boiling  Linseed  Oil 

To  the  Editors  of  the  Electrical  World: 

Difficulties,  disastrous  fires  and  explosions  have  oc- 
curred in  many  cases  when  boiling  linseed  oil,  especially 
when  it  is  used  for  the  production  of  linoleums  and  oil- 
cloth. The  engineers  of  our  company  have  completed 
both  the  installation  and  the  test  of  a  new  boiling 
method  using  electric  heat.  This  process,  besides  doing 
away  with  the  distinct  disadvantages  of  the  old  method, 
has  made  possible  complete  heat  and  chemical  control 
over  the  very  wide  range  of  temperatures  involved. 

This  installation  was  made  at  the  works  of  the  Arm- 
strong Cork  Company,  linoleum  section,  Lancaster,  Pa. 
It  is  of  considerable  size,  having  a  connected  load  of 
75  kw.  and  handling  batches  of  2  tons  of  material  at 
each  heat.  In  approaching  the  problem  it  was  necessary 
to  consider  the  inherent  characteristics  of  linseed  oil  to 
build  up  heat  within  itself  during  the  oxidation  period, 
as  well  as  the  fact  that  viscosity  changes  materially 
within  a  very  low  degree  Fahrenheit  range,  making 
definite  and  exacting  control  obligatory.  The  heating 
method  applied  is  indirect,  and  therefore  the  tempera- 
ture of  the  ribbon  is  considerably  higher  than  that 
desired  in  the  oil.  This  necessitated  the  installation  of 
a  special  cooling  system  to  reduce  the  exterior  heat  to 
the  normal  oil  requirement  when  stopping  the  furnace 
to  hold  for  processing. 

General  Electric  heating  units  and  Leed  &  Xorthrup 
control  are  used,  while  the  main  furnace  body  and  ap- 
pliances for  operation  were  constructed  at  the  Lancaster 
Iron  Works,  which  are  associated  with  our  company. 

F.  J.  Ryan  &  Company,  F.  J.  Ryan. 

Philadelphia,  Pa.  President. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Test  Shows  Flexibility  of  New  Stokers 

FLEXIBILITY  of  a  new  stokei-  operating  at  a  range 
of  60  per  cent  to  350  per  cent  of  normal  boiler  rating 
is  shown  by  the  accompanying  curves  plotted  from  a 
test  performance.  The  test  was  made  on  a  6,000-sq.ft. 
water-tube  boiler  on  which  the  fire  had  been  banked 
previously  for  four  hours,  with  the  boiler  developing 
only  about  10  per  cent  of  normal  rating.     Within  one 
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PERFX)RMANCE  OF  BOILER  A.VD  NEW  .^TOKER 
I'pper  chart  shows  record  of  tests.     Lower  chart  was  calculated. 

minute  after  the  heavy  load  was  placed  on  the  boiler 
it  was  developing  normal  rating;  within  two  minutes 
it  was  developing  200  per  cent  of  rating,  and  within 
four  minutes  300  per  cent.  Two  types  of  this  furnace 
are  made.  One  of  these,  a  single-retort,  side-cleaning 
stoker,  is  intended  for  boilers  up  to  3,000  sq.ft.  or 
4,000  sq.ft.  of  heating  surface;  the  other  is  of  the 
multiple-retort  end-cleaning  type  for  larger  installations. 
Among  the  principal  features  may  be  noted  a  level  fuel 
bed,  adjustable  rams,  auxiliary  pushers  with  indepen- 
dent adjustment,  hand-operated  end  dump,  adjustable 
air  intake  under  the  stoker,  and  adjustable  air  admis- 
sion over  the  fuel  bed  through  ports  in  the  front  wall. 
Retorts  and  tuyeres  have  been  designed  to  operate 
at  comparatively  low  air  pressures  and  have  been 
arranged    to    minimize    clinker    formation.      The    air 


admitted  thi-ough  the  tuyeres  is  forced  through  the 
fuel  bed  at  right  angles  to  the  retorts  so  that  the  major 
portion  of  the  fly  ash  and  soot  is  kept  in  the  stoker 
furnace  chamber  and  not  deposited  in  the  front  bank  of 
boiler  tubes.  Side-wall  tuyeres  e.xtend  above  the 
retorts  and  protect  the  brickwork  from  the  clinker 
formation.  Edwin  Fitts. 

Detroit  Stoker  Company, 
Detroit,  Mich. 


Every  Accident  Teaches  a  Lesson 

SOME  practical  lessons  in  the  design  and  operation 
of  hydro-electric  plants  should  be  gleaned  from  the 
observations  which  were  made  during  and  following  a 
recent  penstock  accident  where  the  plant  involved  oper- 
ated under  a  680-ft.  head.  The  penstock  had  been 
subjected  to  both  shop  and  field  tests.  At  the  time  of 
the  accident  the  plant  was  being  subjected  to  a  pre- 
liminary try-out,  operating  without  any  forebay  or 
surge  chamber.  Construction  of  that  feature  had  not 
been  completed,  and  a  bypass  or  temporary  direct  con- 
nection was  being  used  between  the  supply  tunnel  and 
the  2,800-ft.  penstock  which  fed  the  plant.  This  bypass 
consisted  of  150  ft.  of  pipe  having  only  three-quarters 
the  diameter  of  the  penstock  supplied  and  unfortunately 
was  connected  with  it  at  a  point  not  much  below  the 
hydraulic  grade  line.  The  upper  part  of  the  penstock, 
which  was  8  ft.  in  diameter,  contained  a  6-in.  air  vent. 

As  nearly  as  the  facts  can  be  established  from  data 
now  available,  a  short  circuit  occurred  just  before  the 
accident,  causing  a  big  withdrawal  of  water  from  the 
penstock  and  apparently  breaking  the  water  column 
belcrw  the  construction  formed  by  the  temporary  fore- 
bay  bypass.  Upon  clearance  of  the  short  circuit  the 
gates  closed,  retaining  what  water  remained  in  the  pen- 
stock as  a  solid  front  to  the  trailing  water  column. 
Although  there  are  no  data  to  indicate  the  force  of  the 
impact  with  which  the  two  columns  of  water  met,  it  is 
quite  easy  to  imagine  that  the  trailing  column  of  water 
must  have  acquired  an  enonnous  momentum  in  rushing 
almost  unrestrained  through  the  long  penstock.  At  any 
rate,  the  weakest  part  of  the  penstock  in  the  vicinity 
of  the  impact,  namely,  a  cast-iron  manhole  frame  about 
200  ft.  above  the  power  house,  failed,  starting  a  cir- 
cumferential and  longitudinal  rip  in  the  penstock  itself. 
Although  there  were  welded  seams,  they  did  not  fail, 
which  is  excellent  testimony  to  their  strength. 

In  general,  the  following  conclusions  might  be  made: 
Before  subjecting  a  new  plant  to  a  try-out  it  should 
be  protected  by  all  the  safeguards  that  it  will  have 
in  finished  form.  In  this  case  the  safeguard  which 
was  lacking  was  the  forebay.  Its  absence  was  accentu- 
ated by  the  bypass  which  had  smaller  cross-section  than 
the  penstock  supplied.  This  was  particularly  unfor- 
tunate because  the  bypass  section  was  not  under  much 
if  any  hydraulic  pressure.  It  would  also  appear  that 
a  6-in.  vent  on  an  8-ft.  penstock  wa,s  entirely  too  small. 
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While  some  weakest  spot  had  to  fail,  the  fact  that  a 
cast-iron  manhole  frame  ruptured  raises  a  question 
whether  castings  liable  to  accidental  impacts  should 
not  be  made  extra  heavy,  or  possibly  whether  steel 
forgings  should  not  be  used  where  the  stresses  that 
may  be  encountered  are  extreme.  From  an  operating 
point  of  view  it  seems  obvious  that  no  high-head  wheel 
should  be  tested  until  its  governor  has  been  set  so  that 
there  will  be  no  danger  of  breaking  the  water  column  in 
the  penstocks  and,  furthermore,  so  that  the  water  col- 
umn cannot  be  retarded  so  rapidly  as  to  cause  dangerous 
pressures.  Field  Editor  Elkctrical  World. 

San  Francisco,  Cal. 


Load-liidicatiiig  Iiistriuiients  Facilitate 
Operation  in  Boiler  Room 

FOR  the  purpose  of  speeding  up  power-house  opera- 
tion and  improving  its  reliability,  instruments  for 
indicating  to  the  boiler  room  the  kilowatt  load  carried 
have  been  adapted  for  the  plants  of  the  San  Joaquin 
Light  &  Power  Corporation.  For  indicating  the  gen- 
erator load  to  the  firemen  an  indicating  watt-meter  in 
the  boiler  room  is  a  very  useful  adjunct,  and  one  is 
being  installed  in  the  company's  new  plant  near  Button 
Willow,  Cal.  Another  instrument  for  the  boiler  room  is 
shown  in  the  accompanying  photographs,  which  illus- 
trate an  interesting  application  of  a  standard  Rristol 
long-distance  indicating  outfit,  consisting  of  indicators 
in  the  boiler  room  which  are  set  from  the  operating 
room. 

In  this  particular  instance  such  an  installation  was 
more  feasible  than  installing  wattmeters,  although  the 
cost  was  about  the  same.  The  scales  of  the  instru- 
ments are  calibrated  in  kilowatts,  and  when  the  opera- 
tor sets  the  transmitting  instrument  to  correspond  to 
the  load  the  receiving  instrument  in  the  boiler  room 
takes  a  similar  position.  Since  this  plant  is  a  "block- 
load"  plant,  the  operator  is  not  particularly  burdened 
in  setting  the  transmitter  for  ditTerent  loads.  The 
scheme  works  perfectly  and  has  proved  very  useful. 
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liOILKIi-RllOM    LOAD   INDKATOK    (LEFT)    IS  SET  BY    MEANS  OF 

SIMILAR   INSTKUMENT   ON    OPERATING   I'LOOR    (RIGHT) 
Openxtor    sets    instrumoiU    on    his    linarit    ;inil    pointer    in    lioiloi- 
room  takes  same  position 

In  the  hydro-electric  plants  the  floorman  or  pitman 
generally  has  an  indication  of  the  load  on  the  unit  by 
the  amount  of  gate  opening,  which  is  also  generally 
indicated  at  the  governor  head  where  the  floorman  can 
observe  it.     This  virtually   obviates   the   use  of  special 


indicating  instruments  in  the  hydro  plants.     From  re- 
sults   so    far   obtained    there    is    no    doubt    that    these 
devices  save  much  time  in  power-house  operation  and 
at  the  same  time  improve  reliability  and  efliciency. 
San  Joaquin  Light  &  Power  Corp.,       R.  C.  Denny, 
Fresno,  Cal.  Operating  Engineer. 


Possible  Errors  Through  Use  of  Line  Data 

TABLES  and  curves  are  often  prepared  for  quick 
reference  in  obtaining  the  amount  of  line  drop, 
owing  to  a  given  current  passing  over  a  power  line  of 
known  length  and  size  of  conductors.  Such  data  are 
used  in  some  cases  over  a  wide  range  of  voltages,  gen- 
erally 100  to  G,600.  The  following  examples  and  vector 
diagram  will  show  the  possible  inaccuracy  that  may 
arise  from  using  data  at  any  other  voltage  than  that 
for  which  it  was  computed. 

For  purposes  of  calculation  consider  a  three-phase, 
GO-cycle  line  of  No.  4/0  copper,  1  mile  in  length,  carr>'- 


VOITAGE  DROPS  ON  SA.ME  LINE  WITH  DIFFERENT  LINE  VOLTAGES 

ing  100  amp.  at  a  receiving  voltage  of  2,200  and  a  load 
power  factor  of  95  per  cent  lagging.     Then: 

E  =^  V  (E'  cos  9  +  Riy  -\-  {E'  sin  e  -f  XIY, 
in  which: 

E  =  generator  voltage  from  conductor  to  neutral. 
£"^  receiving  voltage  from  conductor  to  neutral, 
/  =  current  per  phase, 
9  =  angle  of  lag  between  £"  and  /, 
R  -~  the  resistance  of  one  conductor  per  mile. 
A'^  the  reactance  of  one  conductor  per  mile. 
£"  in  this  case,  will  equal  2,200  -f   1.732  or  1,270  volts. 
Substituting  the  values  assumed  for  the  line  constants: 
E^\r(l,2Wx  0^95  4^0.53  X  100)'  ^^^   (1,270  X 
0.3T2  +'0:56~X  100)'  =  Vi;259.¥'  +  452'  = 
V  1,586,343  +  204,304  =.  1,338  volts. 
Or   1,338   X    1.732  =  2,318  volts  between  conductors, 
ihen  2,318  —  2,200  =  118  volts  drop  per  mile. 

If  calculations  are  miide  for  a   receiving  voltage  of 
173,  there  results: 

£=  VTlOO  X  0.95  4-  0.53  X  lOOr  +  (100  X  6.312 
+  0.56  X  100)'  =  \/148'  +  87.2'  =  \/2l,904 


+  7,604  =  171.8  volts. 

Or  171.8  X  1-732  =  298  volts  between  conductors. 
Then  298  —  173  =  125  volts  drop. 

Everything  in  the  two  examples  given  was  the  same 
except  the  voltages,  and  yet  the  drop  per  mile  of  line 
was  7  volts  greater  with  one  voltage  than  with  the 
other.  It  is  evident  that  the  error  in  using  data  com- 
ruted  for  2.200  volts  on  lines  carrying  173  volts  would 
be  too  great  for  any  except  the  roughest  computations. 
The  reason  for  the  difference  in  line  drop  for  changes 
in  voltage  is  best  shown  graphically.  In  the  accom- 
panying figure  the  lower  receiving  voltage  is  repre- 
sented by  OA.  and  the  higher  receiving  voltage  by  0.4'. 
As  IR  and  IX  are  the  san-e  for  both  voltages,  the  tri- 
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angles  ABC  and  A'B'C  are  constructed  equal  in  all 
their  parts.  In  the  triangles  OBA  and  OB'A'.  angle 
OAB  equals  angle  OA'B';  also  AB  equals  A'B'.  and  the 
sum  of  the  interior  angles  of  each  triangle  equal  180 
deg.  Therefore  as  q  is  greater  than  <?',  the  angle  D'B'A' 
is  greater  than  angle  DAB  and  DB  is  greater  than  D'B'. 
As  DB  and  D'B'  represent  in  magnitude  and  direction 
the  drop  in  voltage  caused  by  the  current  /,  first  at  the 
lower  voltage  0.4,  and  second  at  the  greater  voltage  OA', 
the  drop  BD  for  the  lesser  voltage  has  been  shown  to 
be  the  greater.  It  will  be  seen  that  if  the  power  factor 
at  the  receiving  end  had  been  such  that  IZ  and  OA  fell 
in  the  same  straight  line,  the  voltage  drops  DB  and  D'B' 
would  have  been  the  same  for  any  voltage  whatsoever. 

In  other  words,  the  error  in  using  data  or  tables  for 
different  voltages  changes  for  different  power  factors, 
and  the  error  becomes  nil  when  the  value  A'  7?  happens 
to  equal  the  tangent  of  the  angle  ".  It  is  when  the  above 
condition  occurs  that  we  have  the  greatest  possible  line 
drop,  for  OAB  then  becomes  a  straight  line,  and  DB. 
the  drop,  equals  IZ,  the  impedance.  W.  S.  Guthrie. 
Anaconda  Copper  Mining  Company. 

Butte,  Mont. 


Individual  Condensers  at  Motor  for 
Reducing  Power-Factor  Loss 

CAREFUL  selection  of  motor  sizes  is  naturally  the 
first  step  in  obtaining  high  power  factor,  but  there 
are  cases  where  a  motor  must  operate  for  a  good  part 
of  the  time  at  low  load  and  consequently  low  power 
factor.  As  a  means  for  correcting  power  factor  in  such 
cases  an  individual  type  of  condenser  has  been  developed 
for  application  at  the  terminals  of  each  motor  which 

SIZES   AN'D    WEIGHTS   OF    IXDIVIDUAI,    CO\DEN.SERS 
OF  VARIOIS  CAPACITIF^ 


""n^r 

Service 
Voltage 

Test 
Voltage 

Dimensions 
Approumate  <  In.^ 

Weight 
.Approximate  (Lb.  1 

SINGI,F,-PH.\SE    CONDENSER.* 

1 

2 

220 
220 
220 
440 
440 

800 

800 

800 

1,500 

1,500 

6.75i9  5  jl    44 
6.75x9.64x2  88 
6.75x9.6i).t5   75 
6.75x9   69x    .44 
6.75x9  69x2  88 

4  375 
8.75 

17  5 

5  0 
10.5 

THREE-PHA.SF 

CONDENSER.-; 

5 
1 

2 

220 
220 
220 
440 
440 

800 

800 

800 

1,500 

1.500 

6.75x9  5  il   6 
6.75x9  5  x3.25 
6.75x9  5  x6.5 
6.75x9,5  xl.44 
6.75x9.5  x2.88 

5  0 
10  0 
20  0 

5.0 
lO.O 

has  low  power  factor.  An  advantage  of  this  method  of 
installation  lies  in  the  fact  that  the  low  po\\:er  factor  is 
corrected  at  the  place  where  it  is  produced  and  all  line 
losses  due  to  it  are  eliminated.  The  internal  losses  in 
the  condenser  it.'-elf  are  less  than  one-half  of  I  per  cent 
ao  that  the  only  cost  of  the  correction  to  the  consumer 
i.s  the  interest  on  the  first  cost  of  the  condenser  and 
virtually  the  entire  possible  saving  in  current  is  actually 
obtained. 

A  further  advantage  lies  in  the  fact  that  where  a 
number  of  motors  have  low  power  factor  the  investment 
necessary  for  the  correction  of  all  does  not  have  to  be 
made  at  one  time  but  can  be  made  gradually  as  con- 
venient, the  worst  cases  being  picked  first. 

An  induction  motor  on  a  circuit  whose  power  factor 
Is  below  a  certain  point  will  not  carry  its  full  load 
owing  to  the  dropping  of  its  breakdowTi  point.  This  is 
an  excuse  often  used  for  overmotoring  that  might  be 
eliminated  by  the  installation  of  individual  conlensers. 


It  is  obvious  that  a  group  installation  of  condensers  at 
the  consumer's  meter,  while  coi-recting  the  objections  of 
a  low  power  factor  from  the  standpoint  of  the  company 
furnishing  the  electric  service,  may  not  raise  the  service 
power  factor  at  any  individual  motor  to  a  point  that 
enables  it  to  carrj,'  the  load  for  which  it  is  designed. 

Weights  and  sizes  of  condenser  units  made  by  one 
manufacturer  are  shown  in  the  accompanying  table. 
They  are  made  in  sizes  of  i  kva.  to  2  kva.  in  single- 
phase  and  three-phase  types.  The  units  can  be  combined 
into  a  battery  of  any  capacity  desired.  J.  L.  Merrill. 
National  Electric  Condenser  Company, 

Philadelphia,  Pa. 


Bus  Construction  for  Heavy  Low- Voltage 
Alternating  Currents 

A  LOW-VOLTAGE  bus  system  for  carrying  consider- 
able power  presents  a  number  of  difficulties  both 
from  the  construction  and  the  operating  standpoint. 
The  cost  is  excessive  and  much  of  the  equipment  is  of 
a  highly  special  nature.  The  heating  of  the  bus  and 
the  magnetic  effects  of  such  currents  must  be  con- 
sidered very  carefully  or  trouble  will  be  encountered. 
The  skin  effect  in  the  customary  construction  of  lami- 
nated busbars  renders  a  bus  of  five  i-in.  x  5-in.  bars 
about  the  maximum  for  economically  utilizing  the 
copper.  The  eddy  currents  will  cause  undue  heating 
if  thicker  or  wider  bars  are  used.  The  addition  of  more 
bars  adds  little  to  the  current-carrying  capacity  as 
determined  by  the  heating.  Better  results  will  be 
attained  by  splitting  the  bars  into  two  or  more  sets. 
Switching  equipment  for  heavy  currents  requires  con- 
siderable floor  space;  thus  the  bus  will  be  spread  con- 
siderably more  than  with  a  similar  amount  of  power 
at  a  higher  voltage.  If  advantage  is  taken  of  this  point 
and  the  feeder  switches  are  arranged  in  several  rows, 
each  with  a  separate  bus,  man        "     i  -    iioubles  can  be 


DROP-OIT    LINKS    f-OK    DISCONNECTING    BUS    SYSTEM 

eliminated,  as  the  current  in  each  bus  can  be  kept  to 
a  reasonable  amount. 

The  supporting  structures  must  be  very  rigid  as  the 
weight  of  the  copper  is  quite  considerable  and  the 
stresses  in  case  of  short  circuit  are  enormous.  Great 
care  should  be  taken  to  insure  clean  surfaces  and  as 
nearly  a  perfect  fit  as  possible  at  all  joints.  Many  of 
the  bus  clamps  on   the  market   are  too   light   for  this 
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cla.ss  of  .service  and  will  bow  in  the  center  if  drawn  too 
tightly.  This  brings  all  the  contact  on  the  edges  of 
the  bars  and  will  cause  heating. 

The  use  of  even  one  iron  clamp  and  iron  bolts  with 
such  currents  will  add  considerably  to  the  heating  even 
though  they  do  not  completely  inclose  the  bus.  Iron 
supporting  structures  will  heat  to  a  remarkable  degree. 
The  heating  from  the  induced  currents  in  building  steel 
2  ft.  or  3  ft.  from  the  bus  is  readily  noticed.  Extra- 
heavy  brass  pipe  substituted  for  the  iron  pipe  supports 
must  be  insulated  at  the  joints  to  break  up  the  currents 
which  will  circulate  through  them.  The  heating  effect 
in  the  reinforcing  rods  of  concrete  floors  is  sometimes 
suflicient  to  cause  a  sag  in  the  floor.  These  effects  are 
most  noticeable  where  the  buses  are  brought  together 
for  metering.  If  the  bus  system  is  divided  into  several 
bus  circuits  the  individual  induced  magnetic  circuits 
are  not  so  strong  and  these  effects  can  be  minimized. 
Metering  can  be  accomplished  by  totaling  the  individual 
meters  on  each  bus  or  by  paralleling  the  current  trans- 
formers of  the  various  branches  of  the  bus  on  the  sec- 
ondary side  and  measuring  the  combined  current  on  the 
meters.  Either  method  will  avoid  the  concentration  of 
magnetic  fields. 

Disconnecting  switches  between  the  buses  and  the 
oil  switches  are  a  necessity  for  proper  inspection  and 
repair.  In  the  larger  sizes  they  are  a  frequent  source 
of  trouble  from  overheating.  Unless  operated  fre- 
quently they  gradually  become  coated  with  a  film  of 
oxide.  Once  this  film  is  started  it  will  spread  very 
rapidly.  The  action  is  cumulative  and  the  heat  will 
rise  till  the  jaws  lose  their  spring  temper.  The  usual 
remedy  for  such  trouble  is  to  attach  carpenter's  par- 
allel clamps,  and  in  plants  using  heavy  currents  such 
clamps  are  kept  handy.  If  the  trouble  is  detected  in 
time  it  may  be  remedied  by  grinding  the  switch  with 
a  fine  grade  of  valve  compound. 

In  a  recent  installation  of  2,000-amp.  and  3,000-amp. 
switches  for  this  class  of  service  the  disconnecting 
switches  were  eliminated  but  drop-out  links  were  placed 
in  the  bus  connections  as  the  accompanying  illustration 
shows.  These  links  were  made  to  serve  the  purpose  of 
the  disconnecting  switches,  but  were  clamped  in  the 
same  manner  as  a  splice  in  the  bus  except  that  one  end 
was  drilled  and  a  bolt  placed  through  the  center  of  the 
joint.  This  allows  greater  contact  pressure  at  the  joint 
than  can  be  attained  with  the  disconnecting  switch.  It 
also  simplified  the  bus  design  considerably.  A  switch 
of  this  size  is  seldom  opened  except  for  inspection  or 
repairs  to  equipment,  and  a  competent  electrician  is 
usually  present.  With  the  clearances  allowed  the  loosen- 
ing of  the  clamps  does  not  present  any  great  hazard 
if  done  by  a  properly  qualified  man. 

For  higher  voltages  and  for  currents  of  lesg  than 
500  ami),  the  standard  disconnecting  switches  will  prob- 
ably  be  more  safe   and   will   not   usually   give   trouble. 

El  Pa.so,  Tex.  f.  H.  Arnold. 


Tripping  Out  Motor  Automatically  at 
Certain  Time 

IT  OFTEN  happens  that  a  motor  in  some  isolated  place 
runs  for  several  hours  or  oven  for  a  few  days,  at  the 
end  of  which  time  a  special  trip  has  to  be  made  to  shut 
it  down.  Where  conditions  do  not  warrant  the  expense 
of  standard  automatic  time  apparatus  for  performing 
this  function  a  trip  can  sometimes  be  saved  by  a  very 
simple  time  relay  that  costs  practically  nothing  and  can 


be  relied  upon  to  act  within  a  few  per  cent  of  the 
desired  time  to  shut  down  the  motor,  whether  it  be  one 
hour  from  starting  or  several  days.  Practically  all 
starters  have  a  holding  coil  in  series  with  a  resistance 
tube  in  such  a  way  that  when  the  holding  coil  is  short 
circuited  the  starter  trips,  disconnecting  the  motor  from 
the  line.  Therefore  all  that  is  necessary  is  some  device 
that  will  close  a  circuit  shunting  this  tripping  or  no- 
voltage  release  coil  at  the  end  of  the  time  desired  to 
shut  the  motor  down. 

A  piece  of  ordinary  soldering  wire  held  by  one  end 
in  a  horizontal  position  may  be  used  for  this  purpose 
as  it  will  bend  down  gradually  and  act  as  a  short-cir- 
cuiting switch.  A  test  showed  that  a  piece  of  such  wire 
about  i  in.  in  diameter  and  6  in.  long  would  yield  under 
its  own  weight  about  1  in.  in  eighteen  hours  and  3  in. 
in  about  eighty-five  hours.  This  time  is  about  the  same 
for  any  sample  of  the  same  wire,  though  it  might  be 
different  for  different  compositions.  A  little  experi- 
menting on  any  particular  size  of  solder  wire  will  give 
the  length  best  suited  for  a  certain  ca.se.  After  that 
nothing  is  required  except  to  arrange  it  so  in  the 
circuit  that  the  end  as  it  sags  down  will  make  contact 
and  complete  the  circuit.  Philip  G.  Bernholz. 

East  Orange,  N.  J. 


Cleaning  Commutator  Bars 

IN  ELECTRICAL  repair  shops  it  is  often  necessary 
to  re-mica  commutators,  i.e.,  put  in  new  mica  seg- 
ments between  bars.  In  doing  this  the  old  mica  and 
shellac  must  be  removed  from  the  bars,  which  must  be 
left  thoroughly  clean.  The  old  method  was  to  knock  the 
commutator  apart,  scrape  off  the  mica  wirh  a  knife  and 
then  put  the  bars  against  a  garnet-paper  wheel  to 
remove  the  shellac  and  particles  of  mica  adhering  to 
the  bars.  In  nine  cases  out  of  ten  the  wheel  removes 
considerable  copper  in  spots  before  all  the  old  residue 
is  removed.  This  method  does  not  make  a  satisfactory 
job  and,  moreover,  it  takes  considerable  time. 

The  following  method  has  been  found  to  save  time 
and  shows  a  decided  improvement  in  the  quality  of  the 
work.  The  commutator  is  knocked  apart  i.e.,  the  indi- 
vidual bars  are  separated  by  hitting  the  commutator 
with  a  mallet.  No  attention  is  paid  to  the  mica  adher- 
ing to  the  bars  except  to  gage  the  thickness  of  one  or 
two  samples,  but  as  each  bar  is  separated  from  the 
assembled  commutator  it  is  dropped  into  a  wire  mesh 
basket,  mica  and  all.  When  the  whole  commutator  has 
been  knocked  down,  the  basket  is  suspended  in  a  tank 
containing  n  boiling  Wyndotte  solution  and  allowed  to 
remain  there  from  three  to  five  hours,  depending  upon 
the  size  of  the  bars  and  the  number.  A  tank  of  any 
size,  such  as  an  old  water  pail  or  clothes  boiler,  will 
do,  provided  that  the  bars  are  kept  away  from  the 
bottom.  After  the  boiling  the  basket  is  remoA'ed  and 
the  contents  are  emptied  onto  a  flat  draining  surface, 
when  a  stream  of  clean  cold  water  is  turned  on  the  bars, 
which  washes  away  all  particles  of  mica  flakes,  leaving 
the  bars  clean  and  bright  as  new.  If  desired,  instead 
of  turning  a  hose  on  the  spilled-out  bars,  place  the 
basket  in  a  pail  containing  clean  cold  water  and  remove 
one  bar  at  a  time,  shaking  the  bar  while  under  water 
to  remove  the  mica  flakes. 

If  the  commutator  bars  do  not  have  risers  but  have  a 
slot  cut  for  the  wires,  the  armature  is  stripped  by  chop- 
ping off  the  leads  back  of  the  commutator  with  a  cold 
chisel  and  the  old  wire  is  allowed  to  remain  in  the  bar 
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until  the  commutator  has  been  completely  re-micaed. 
Then  it  is  put  in  the  miller  and  the  necks  are  milled  out. 

With  the  bars  that  have  risers  the  procedure  is  to 
clean  in  the  way  already  described.  Tin  the  risers  by 
dipping  in  hot  solder.  After  cutting  the  mica  dip  the 
complete  bar  in  clean  shellac,  place  the  bar  on  a  mica 
segment  and  allow  it  to  dry.  Then  trim  the  mica  to  fit 
the  bar  with  a  knife  and  a  knife  file.  The  bar  with 
the  riser  is  tinned  before  applying  the  mica  because 
with  this  type  of  bar  the  mica  does  not  extend  up  to 
the  tinned  section,  hence  the  part  will  not  get  covered 
with  shellac.  On  the  other  hand,  if  the  old  wires  in  the 
low-neck  type  were  cleaned  out  and  the  bars  dipped  in 
shellac,  it  would  interfere  with  the  soldering. 

Dipping  the  bar  instead  of  painting  the  shellac  on 
the  mica  segment  has  the  advantage  that  when  the  com- 
mutator is  heated  for  the  final  setting  and  tightening 
the  shellac  will  soften  and  cause  the  mica  to  adhere  to 
both  sides  of  the  bar,  and  it  is  also  a  quicker  method. 

The  cleaning  process  requires  very  little  time  and 
attention  and  can  be  done  by  the  average  shop  helper. 

Detroit,  Mich.  A.  C.  Roe. 


Alternating-Current  Motor-Control 
Apparatus  for  Shop  Service 

PROPER  choice  of  control  apparatus  for  motors  used 
in  industrial  applications  is  one  which  requires  per- 
sonal knowledge  of  the  diff"erent  operations  effected  by 
these  machines.  Many  purchasers  take  standard  control 
with  whatever  motor  they  buy  and  find  on  installation 
that  it  is  not  so  satisfactory  as  they  would  like  to  have 
it.  While  standard  control  may  be  satisfactory  in  the 
majority  of  cases,  there  are  many  cases  where  it  would 
be  a  great  advantage  to  production  and  safety  to  use 
special  equipment. 

Many  engineers  make  the  mistake  of  putting  on  con- 
trol apparatus  without  considering  the  man  running  the 
machine.  The  writer  very  seldom  completes  an  equip- 
ment without  talking  with  the  foreman  of  the  room  in 
which  the  machine  is  installed,  and  on  a  change-over 
job  with  the  man  who  operates  the  machine.  They 
know  which  is  the  handiest  place  for  the  control,  and  if 
it  is  found  that  the  control  will  work  just  as  satisfacto- 
rily in  the  place  they  suggest,  it  is  placed  there. 

When  machines  are  started  and  stopped  at  infrequent 
intervals  and  there  is  no  danger  to  the  operator  from 
the  machine,  the  simplest  control  is  the  most  satisfac- 
tory and  will  require  the  least  attention.  For  small 
motors  from  7'  hp.  down,  where  there  is  no  heavy  start- 
ing torque,  we  use  hand-operated  oil  switches,  with  all 
parts  totally  inclosed  and  equipped  with  overload  relays. 
These  are  further  protected  with  fuses  where  the  line  is 
tapped  on  the  main  line.  If  repairs  are  necessary  on  the 
oil  switch,  the  fuses  are  removed,  which  kills  the  line 
and  the  switch. 

We  have  a  number  of  machines  equipped  with  motors 
from  3  hp.  to  10  hp.  on  which  it  is  impossible  to  put  a 
large  switch  or  control,  either  because  the  machine  is 
continuously  in  motion,  swinging  back  and  forth — for 
example,  polishing  lathes — or  because  the  machine  is  so 
small  that  there  is  no  room  for  large  control.  On  these 
machines  we  use  remote  control,  mounted  on  the  wall  or 
overhead,  with  a  push-button  on  the  machine.  On  the 
polishing  lathes  this  method  is  far  ahead  of  any  other 
because  the  operator  uses  both  hands  to  operate  his 
machine  when  polishing  and  one  hand  to  steady  it  while 
shutting  down  or  starting  up.  The  push-button  is  placed 


in  such  a  position  that  he  can  raise  one  finger  from  the 
machines  and  stop  or  start  it  at  will.  The  cost  is  prac- 
tically double  the  standard  control,  but  the  convenience 
and  flexibility  and  the  good  will  of  the  operator  offset 
this  many  times. 

The  choice  of  control  for  motors  of  from  10  hp.  tO' 
25  hp.  inclusive  depends  largely  on  local  conditions. 
Where  there  is  no  heavy  starting  current  required  and 
only  one  speed,  we  use  a  squirrel-cage  motor  with  com- 
pensator and  a  totally  inclosed  safety  switch.  This  we 
mount  on  the  machine,  if  there  is  room;  if  not,  on  the- 
wall  nearby.  Sometimes,  when  conditions  require  it,  if 
the  control  is  on  the  wall,  we  run  a  line  from  the  trip 
coil  of  the  compensator  to  the  machine  and  mount  a 
snap  switch  on  the  machine  so  that  it  can  be  stopped 
quickly. 

In  many  localities  the  power  company  will  not 
allow  squirrel-cage  motors  of  over  25  hp.  to  be  used.  In 
this  case  the  only  solution  is  the  slip-ring  motor  with 
which  we  use  drum  control,  either  with  a  safety  inclosed 
switch  or  with  an  oil  switch,  depending  on  conditions 
of  the  individual  installations. 

On  all  motors  over  50  hp.  it  is  good  policy  to  use  oil 
switches  for  safety.  An  operator  sometimes,  when 
excited,  may  pull  out  a  switch  carrying  a  heavy  load 
before  throwing  back  his  controller,  and  draw  an  arc 
heavy  enough  to  short-circuit  his  switch.  With  a  plain 
switch  he  is  liable  to  get  badly  burned,  besides  ruining- 
his  switch.  With  the  oil  switch  he  is  safe,  as  the  oil 
will  quench  the  arc. 

The  larger  the  motor,  the  more  foolproof  should  be 
the  control  apparatus,  under  ordinary  conditions.  It  is 
poor  economy  to  buy  a  large  expensive  motor  and  try  to 
save  by  putting  on  cheap  control  equipment.  One  mis- 
take may  cost  many  times  more  than  one  saves  in 
control.  L.  N.  BURHOE, 

Electrical  Engineer. 
Seymour  Manufacturing  Company, 

Seymour,  Conn. 


Idlers  for  Increasing  Belt  Contact  on 
Small  Driving  Pulley 

IN  THE  Aug.  6  issue  of  the  Electrical  World,  page 
273.  E.  L.  Bragdon  tells  how  lost  motion  was  taken 
up  in  a  waterwheel  control.  His  scheme  seems  very 
practical  and  evidently  original,  but  the  writer  would 
suggest  as  an  improvement  that  the  idler  pulleys  be 
of  generous  diameter  to  reduce  the  bearing  speed  and 
that  they  bear  on  the  outside  of  the  belt,  thus  closing- 


IDLERS  TAKE  UP  SLACK   OF  BELT  AND  INCREASE  LENGTH 
OF    CONTACT    WITH    PULLEY 

it  about  the  smaller  pulley  instead  of  opening  the  belt,, 
which  reduces  the  arc  of  contact.  A  further  improve- 
ment could  be  introduced  by  making  each  of  the  idler 
arms  independent  and  drawing  them  together  with  a 
coiled  spring  which  would  take  up  the  continued  slack 
of  the  belt.  H.  S.  Rich. 

Little  River,  Conn. 


Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


Electrical  Men  Themselves  Must  Use 
Appliances 

A  Frank  Criticism  from  an  Address  by  F. 
J.  Allen,  Chairman  Merchandising  Com- 
mittee New  England  Section,  N.  E.  L.  A. 


''T^HE  most  serious  condition  which  faces  the  com- 
J.  merciai  branch  of  the  electrical  industry  today  is 
the  undisputed  fact  that  we  are  not  functioning  prop- 
erly as  merchandisers  of  electrical  appliances.  Every 
one  is  mor-e  or  less  concerned  over  the  fact  that  depart- 
ment stores,  drug 
stores  and  specialty 
houses,  recognizing  the 
worth  of  electrical  ap- 
pliances, are  taking 
them  on — with  success- 
ful results.  But  they 
are  not  getting  down  to 
the  two  true  causes 
why  we  are  not  going 
ahead  and  holding  the 
market.  First,  the 
various  branches  of  the 
industry,  for  one  reason 
or  another,  fail  to  sup- 
port the  merchandising 
department.  Second,  we 
as  an  industry  are  far 
from  "sold"  on  the  use 

of  the  appliances  ourselves.  When  I  say  that  the  vari- 
ous branches  fail  to  support  the  merchandising  depart- 
ment I  do  not  mean  that  this  is  necessarily  intentional. 

The  attitude  of  the  general  public  is  that  whenever 
a  person  is  engaged  in  any  form  of  electrical  business, 
regardless  of  his  actual  job,  he  should  know  all  about 
the  various  electrically  operated  appliances.  And  the 
general  public  is  right. 

The  fact  that  we  ourselves  are  very  much  "unsold" 
on  the  appliances  was  clearly  evidenced  at  a  recent  Com- 
mercial Section  meeting  when,  out  of  about  200  mem- 
bers present,  only  two  were  able  to  say  that  they  used 
all  or  nearly  all  of  the  appliances  which  they  were  try- 
ing to  sell.  There  is  but  one  way  to  get  real  "honest- 
to-goodness"  conviction  on  anything  you  are  trying  to 
push  and  that  is  to  use  it  or  do  it  yourself.  We  electri- 
cal men  are  not  successful  merchants  primarily  because 
we  do  not  really  know  what  and  how  the  various  devices 
perform  their  functions  and  the  unlimited  possibilities 
and  economies  which  they  introduce  into  the  home. 

In  general,  the  failure  to  use  appliances  includes  every 
one  in  the  industry,  and  possibly  the  greatest  burden 
and  criticism  can  justly  be  laid  at  the  door  of  the  men 
higher  up.  Very  often  the  homes  of  these  people  are 
largely  conducted  by  servants,  and  because  of  this  fact 
little  real  necessity  for  labor-saving  devices  is  felt.    But 
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this  is  no  excu.se  for  them  to  hide  behind,  and  the  fact 
that  they  can  better  afford  these  appliances  only  makes 
their  inactivity  more  open  to  criticism. 

Few  commercial  managers  realize  their  opportunities 
to  educate  all  members  of  their  organization  to  the  full- 
est use  of  electric  appliances  in  the  home.  It  is  true 
many  cannot  afford  to  equip  their  homes  electrically  all 
at  once  or  pay  cash  for  the  larger  appliances,  but  very 
few  companies  are  offering  the  lowest  prices  and  long 
terms  of  payment  to  employees. 

There  is  another  phase  of  the  situatiom  which  also 
clearly  shows  the  attitude  of  the  industry  as  a  whole 
toward  the  merchandising  department.  In  many  in- 
stances the  appliance  department,  which  should  be  given 
the  choice  location  in  the  building,  is  put  in  the  base- 
ment or  some  other  equally  inaccessible,  unattractive 
place.  Are  we  not  all  wrong  in  this  attitude  toward 
the  appliance  department?  It  is  the  department  to 
which  we  look  for  a  large  portion  of  future  business, 
and  it  must  have  every  possible  chance  if  its  growth 
is  to  be  assured.  It  is  entitled  to  the  best  space  in  the 
building. 

But  the  appliance  manager  can  only  go  a  certain  dis- 
tance in  obtaining  these  necessary  requisites.  The 
executives  must  see  the  value  of  approving  such  changes 
as  may  be  required  to  give  merchandising  ever>'  possible 
advantage  and  opportunity. 


A  Practical  C.heck-Up  on  the  Use 
of  Periodicals 

THIS  card  has  proved  an  effective  and  almost  auto- 
matic means  of  keeping  track  of  the  technical  jour- 
nals and  other  periodicals  to  which  the  Chattanooga 
(Tenn.)    Railway  &  Light  Company  subscribes  for  its 


OUT  CARD  ron.J^&it^A<^^A''^%^ 

SIGN    THISCARD-   PLEASE 

WHEN  YOU  TAKE 

THIS  MAGAZINE 


iHt  Co>».NT  ru«~is-ts  I»t51  P.SL.^.r  OSS  .;.  --t  -.ll 
AKt  ^»ctl>  0~  I~is  »»«  10  IH»T  YOU  »NO  ALL  OIICRS  >u» 
In  »tt»0'N«  TMEw  Ru^Mcit  iHt  OT>€R  FEU-Ot.   %••  «n*N.N 

CARD.     AND     I'     VOy    rOUCCT     TmC    L'WAWIAN    CAN    »tMI»«    TOO. 


«a.  E»LOTt£S     •-. 


Mg    YOU    »N     IHCOtSIOBJATE    CKIP    OR    »_  SECUJX    SORT    Of    faxOl 


SIGN    ON    SPACE    BELOW    -    PLEASE 

1  BY  DATE  TAKEN  DATE  RETUBCO  fiSAAWS 


A?^ ^'/n/>' ^/'•"/v 


OVT  CARD  FOR  PERIODICALS  TAKEN   FROM   LIBRARY 

employees.  All  magazines  are  filed  in  the  company's 
library.  When  a  new  copy  comes  in  the  librarian  writes 
the  name  of  the  magazine  on  one  of  the  cards  and 
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places  both  the  card  and  the  magazine  in  the  same 
rack.  Any  one  wishing  to  take  a  paper  from  the  library 
simply  signs  his  name  on  the  card  with  the  date  and 
leaves  the  card  in  the  proper  space,  and  upon  returning 
the  magazine  the  card  is  again  dated. 

It  is  thus  possible  to  tell  at  all  times  who  has  taken 
any  of  the  papers,  and  should  there  be  a  call  for  any 
particular  magazine  the  librarian  knows  exactly  where 
it  can  be  located.  This  method  has  proved  much  more 
satisfactory  than  routing  the  magazines  from  one  de- 
partment to  another,  as  there  was  then  no  record  of 
their  whereabouts  and  many  were  either  completely 
lost  or  long  delayed  in  being  returned  to  the  library. 


Featuring  Local  Industries  by 
Electric  Utility 

WITH  a  view  to  acquainting  people  with  the  prod- 
ucts of  local  manufacturers,  the  Hartford  (Conn.) 
Electric  Light  Company  is  displaying  in  its  office  win- 
dows  the  leading  products   of  concerns   using   electric 


WINDOW   DISPLAY  SHOWS  PRODUCTS  OF  LOCAL  MANIFACTIRER 

power  from  the  coTnpany's  system.  One  of  these,  show- 
ing meter  testing  and  protective  devices,  molded  insu- 
lation, packing  and  fuses,  produced  by  the  Johns-Pratt 
Company,  is  shown  in  the  picture.  A  very  satisfactory 
co-operation  between  the  electric  light  and  power  com- 
pany and  a  local  electrical  manufacturer  was  thus 
attained  for  the  commercial  good  of  the  community 
as  a  whole.  Popular  interest  in  these  displays  is  in- 
creasing, and  the  Hartford  chamber  of  commerce  has 
heartily  approved  showing  the  citizens  finished  products 
of  their  town,  often  unrealized  outside  trade  channels. 


In  cases  where  the  stock  was  bought  through  a  broker 
who  has  "traded  somebody  out"  and  hence  sold  it  at  less 
than  the  company  price,  the  company  does  not  plan  to 
resell  except  at  a  price  agreed  upon  in  each  instance. 
The  natural  channel  for  resales  in  such  cases,  the  com- 
pany maintains,  is  the  banker  or  broker  with  whom 
the  owner  dealt.  Employees  engaged  in  customer- 
ownership  campaigning,  now  a  continuous  program  with 
this  company,  have  been  cautioned  to  make  clear  to  the 
public  that  the  company  does  not  "buy  back"  stock. 


Handling  Customers'  Stock  for  Resale 

WHEN  an  owner  of  .stock  in  the  Central  Maine 
Power  Company  requests  that  the  utility  shall 
repurchase  his  shares,  as  sometimes  happens,  the  com- 
pany does  not  guarantee  to  resell  immediately  or  to 
buy  back  the  stock.  It  does  nf)t  repurchase  stock,  but 
in  the  case  of  a  stockholder  who  bought  his  holdings 
directly  from  the  company  every  effort  is  made  to  dispose 
of  the  stock  through  resale,  charging  a  commission  of 
$2..50  per  share  for  this  selling  service.  When  stock 
is  handled  for  resale  it  is  sold  at  the  same  price  for 
which  the  regular  authorized  issue  is  marketed.  As  a 
rule  the  resale  transaction  takes  from  three  to  ten  days. 


\^  hat  Other  Companies  Are  Doing — 

Faribault,  Minn, — Donald  Daube,  securities  sales- 
man for  the  Northern  States  Power  Company  in  its 
Faribault  and  southwestern  Minnesota  divisions,  has 
established  a  new  record  in  the  sale  of  the  company's 
preferred  stock.  In  the  period  from  Jan.  1,  1921,  to 
Oct.  1,  1921,  he  added  803  shareholders  to  the  Fari- 
bault division  list,  which  nearly  equals  the  863  share- 
holders added  during  the  previous  five  years  and  rep- 
resents an  increase  of  93.5  per  cent  over  the  number 
of  shareholders  on  Jan.  1  this  year.  In  the  Monte- 
video division  he  increased  the  number  of  shareholders 
from  281  to  499,  an  increase  of  77.5  per  cent.  It  is 
expected  that  by  the  end  of  this  year  the  increase  in 
both  divisions  will  be  at  least  100  per  cent. 

Denver,  Col. — An  "Electrical  Day"  was  featured  at 
the  weekly  meeting  of  the  real  estate  bureau  of  the 
Denver  Civic  and  Commercial  Association  held  Nov.  2, 
at  which  time  the  Denver  Electrical  Co-operative  League 
had  charge  of  the  program.  The  part  electricity  plays 
in  the  modern  home,  the  education  of  the  public  in 
things  electrical  and  co-operation  between  the  real  es- 
tate interests  and  the  electrical  industry  v^•ere  stressed. 
T.  0.  Kennedy,  chairman  of  the  league's  advisory  com- 
mittee, explained  to  the  i-eal-estate  men  how  every  dol- 
lar spent  in  the  electrical  equipment  of  a  home  added 
four  dollars  in  value  to  the  selling  price  of  the  property. 
Humboldt,  Iowa. — In  promoting  the  sale  of  its  securi- 
ties to  customers  the  Northern  Iowa  Gas  &  Electric 
Company  is  using  an  interesting  window  display  which 
represents  in  miniature  a  night  scene  in  a  town.  Streets 
are  laid  out  in  grass  and  gravel  on  the  floor  of  the 
window  and  small  houses  with  lamps  concealed  inside 
are  placed  along  the  street.  Street  standards  about 
6  in.  high,  equipped  with  Christmas  tree  bulbs,  add  to 
the  effect.  The  entire  display  is  worked  out  in  per- 
spective, and  in  the  back  of  the  window  a  sign  reads, 
"Let  your  preferred  stock  pay  your  light  bill."  This 
display  is  being  sent  to  the  company's  division  offices 
and  has  pro%'ed  a  material  help  in  the  campaign. 

New  Haven,  Conn. — Two  hundred  and  twenty-four 
wiring  jobs,  totaling  6,760  outlets  and  342  meter.s,  have 
been  installed  in  residences  on  the  New  Haven  division 
of  the  United  Illuminating  Company,  following  a  cam- 
paign of  one  month  along  co-operative  lines  with  six 
local  contractor-dealers.  Customers  were  billed  at  $5 
per  outlet  by  the  company,  which  paid  the  contractors 
$6  per  outlet.  The  average  was  30.17  outlets  per  job. 
Ninety-three  per  cent  of  the  jobs  had  been  paid  for 
six  months  after  the  campaign,  and  the  total  outlay 
by  the  central-station  company  was  $8,138,  the  cam- 
paign expen.ses  being  $1,378.  D.  P.  Robinson,  sales 
manager,  states  that  the  campaign  helped  the  con- 
tractors to  keep  full  forces  busy  and  that  it  has  brought 
them  and  the  company  into  closer  touch. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators.  Motors  and  Transformers 

Induction-Motor  Nomogram.  —  R.  G.  Warner.  —  A 
method  for  making  a  movable  diagram  for  reading 
all  performance  characteristics  of  any  three-phase  in- 
duction motor. — Journal  A.  I.  E.  E.,  October,   1921. 

Desif/n  of  Large  Electric  Units. — Stanley  Parker 
Smith. — This  article  explains  details  of  design  and 
shows  the  method  in  which  field  poles  are  fastened  to 
rotating  spiders.  Numerous  illustrations  serve  to  make 
the  text  clear. — London  Engineering,  Sept.  16,  1921. 

Brush  Discharges  in  Air  and  in  Oil. — W.  Kehse. — 
The  insulation  of  transformers,  switches  and  other 
high-voltage  apparatus  has  so  far  been  determined  only 
from  experiences  gained  from  tests  on  actually  built 
machines.  The  author  gives  in  this  interesting  paper 
data  to  calculate  beforehand  the  beginning  of  any  dan- 
gerous brush  discharge.  As  the  type  of  winding  used 
on  transformers  of  very  high  voltage  is  invariably  of 
the  concentric  design,  the  primary  and  secondary  wind- 
ings of  such  a  transformer  may  be  considered  as  con- 
centric metallic  layers,  and  any  results  obtained  from 
such  an  arrangement  may  be  used  properly  for  the 
design  of  transformers.  It  has  been  proved  that  even 
short  brush  discharges  under  oil  damage  the  insulating 
paper  cylinders.  Upon  immediate  removal  of  such  a 
cylinder  the  damage  may  not  be  visible,  but  after  stand- 
ing for  a  few  days  in  air  the  upper  layers  of  the  cylinder 
peel  off  and  the  carbonized  brush-discharge  paths  be- 
come visible.  The  author  gives  test  results  obtained 
between  needle  points  under  oil  and  along  the  surface 
of  resin-treated  paper  surfaces.  The  primary  object  of 
the  paper  seems  to  be  to  advocate  air-insulated  testing 
transformers.  One  illustration  is  given  of  an  actually 
built  r)50,000-volt  transformer  consisting  of  three  air- 
insulated  units  in  series.  Complete  data  and  drawings 
are  given  for  a  150-kva.,  400,000-volt  unit  testing  trans- 
former of  the  air-insulated  type.  This  is  the  second 
article  to  appear  recently  in  the  European  technical 
press  describing  and  advocating  the  design  of  testing 
transformers  of  very  high  voltage  which  shall  be  air- 
insulated.  By  following  certain  precautions  as  to  proper 
distances,  materials  and  specially  formed  metallic  shields 
European  manufacturers  seem  to  have  succeeded  in 
building  such  transformer  sets  for  more  than  500,000 
volts,  showing  great  savings  in  floor  space,  weight  and 
cost.  It  might  be  worth  while  to  call  the  attention  of 
American  transformer  designers  to  these  types. — Elek- 
trotechnische  Zeitschrift,  Sept.  22,  1921. 

Side  Wear  of  Brii.shes  on  Motors. — J.  S.  Dean. — 
From  a  study  of  the  side  wear  on  carbon  brushes  in 
railway  motors  it  is  concluded  that  if  the  action  of  dust 
and  dirt  can  be  eliminated,  side  wear  upon  brushes  in 
ventilated  motors  will  be  greatly  reduced.  It  is  not 
thought  that  all  side  wear  is  caused  by  the  action  of 
dust  and  dirt,  as  mechanical  vibration  and  probably 
some  burning  action  of  the  electrical  current  are  con- 
tributing   factors.      Side   wear,    hcnvever,    is    relatively 


unimportant  compared  with  the  marked  advantages  of 
parallel-ventilated  motors  over  closed  motors  or  series- 
ventilated   motors. — Electric  Journal,  October.   1921. 

Novel  Starting  Method  for  Direct-Current  Motors. 
— M.  ViDMAR. — -The  author  has  developed  and  patented' 
a  new  and  very  simple  starting  method  for  direct- 
current  motors  having  multiple  circuit  Hap)  winding 
— a  method  which  entirely  obviates  the  starter.  It 
is  suitable  for  all  four-pole  to  eight-pole  motors  and 
consists  in  starting  the  machines  \vith  all  but  one  pair 
of  brushes  lifted  off  the  commutator.  Assuming  a 
four-pole  motor,  its  armature  represents  four  circuits 
put  in  parallel  by  the  four  sets  of  brushes,  and  the- 
starting  current  is  represented  by  /  =  4E/r.  If  one- 
positive  and  one  negative  brush  are  lifted  off  the  com- 
mutator, the  starting  current  will  be  reduced  to  only 
I  =  4E  3r,  or  cne-third  of  the  first  value.  If  it  is 
attempted  simply  to  disconnect  the  rest  of  the  brushes 
from  the  line,  brush  fire  will  result  under  the  remaining- 
brushes.  It  is.  therefore,  not  only  necessary  to  lift 
the  brushes  bodily  off  the  commutator,  but  with  the 
brushes  the  commutating  field,  if  the  motor  has  corn- 
mutating  poles,  must  also  be  disccmnected.  This  can 
be  easily  managed  by  connecting  the  brashes  directly 
in  series  with  these  auxiliary  fields.  Actual  test*  on 
direct-current  motors  have  proved  the  full  feasibility 
of  this  starting  method. — Elektrotechnische  Zeitschrift, 
Sept.  29.   1921. 

Mechanical  Cause.^  of  Flashing  on  Railway  Motors. — 
J.  K.  Stoltz. — An  enumeration  of  the  causes  of  flashing, 
together  with  the  proper  remedies  for  preventing  it. 
The  most  common  causes  are  interruption  and  re-estab- 
lishment of  power  supply  by  jumping  trolley,  etc., 
braking  by  bucking,  presence  of  salt,  incorrect  brush 
spacing  and  jumping  brushes. — Electric  Jouniai,  Oc- 
tober,  1921. 

Generation,   Transmission  and   Distribution 

Eccnomical  Generation  of  Electrical  Power. — A.  B. 
Clark. — Design  and  operation  of  a  plant  of  about 
15.000  kw.  average  load  with  peaks  running  up  to 
25,000  kw..  such  as  is  found  in  the  power  plants  of 
steel  mills.  Discussion  includes  the  size  of  units  to 
use,  the  type  of  condensers,  the  size  of  boilers  and 
grates,  and  various  types  of  auxiliaries. — Bulletin  of 
Association  of  Iron  and  Steel  Electrical  Engineers, 
October.  1921. 

Electric  Generating  Station  of  the  Edinburgh  Cor- 
poration.— S.  B.  DONKIN. — Some  notes  on  the  Porto- 
bello  electric  power  station  of  the  Edinburgh  Corpora- 
tion for  supplying  energy  in  bulk  to  the  city  of  Edin- 
burgh and  to  the  Lothian.  This  is  a  30.000-kw.  steam 
plant. — London  Engineering,  Sept.  16,  1921. 

High-Pressure  Oil-Burning  In.itallation. — A  15.000- 
kw.  plant  of  the  Fall  River  Electric  Light  Company 
converted  from  coal  to  oil  burning  is  described. — Poirer, 
Oct.  25,  1921. 
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Power  Extensions  in  Manitoba. — A  description  of  the 
66,000-volt  Morden  line  installed  by  the  Manitoba  Power 
■Commission. — Electrical  Neu-s,  Oct.  15,  1921. 

Diesel-Engine  Poicer  Station  of  Lugano. — F.  Regard. 
— The  city  of  Lugano  derives  its  power  supply  from 
the  hydro-electric  station  in  Gordola.  situated  23  km. 
from  the  city.  In  spite  of  a  double  high-tension  line, 
operated  under  45,000  volts,  it  happened  several  times 
that  the  supply  failed  because  of  the  very  severe 
climatic  conditions  that  prevail  on  the  right-of-way  of 
the  line,  leading  over  the  high  Ceneri  mountain  range. 
It  was  therefore  decided  to  erect  in  the  city  itself  a 
standby  power  plant  which  could  be  started  at  a  mo- 
ment's notice.  Two  2,200-kva.  Diesel-engine  generators 
were  installed.  They  are  two-cycle,  four-cylinder 
■engines,  running  at  125  r.p.m.  A  direct-current  motor 
starter,  fed  from  a  storage  battery,  is  employed.  To 
synchronize  properly  with  the  Gordola  plant,  a  remote- 
control  regulator  is  provided  on  the  Diesel  engines,  cov- 
ering a  speed  range  of  — 15  to  -|-8  per  cent.  The  in- 
terior of  this  station  is  more  like  a  castle  than  a  power 
house. — Broivn-Boveri  Mitteilungen,  October,   1921. 

Electrochemistry  and  Batteries 

Rectifier  Plant  in  Switzerland. — B.  Walty. — For  the 
■  electrolytic  manufacture  of  hydrogen  and  oxygen  from 
water  a  large  mercury  rectifier  plant  wa.s  erected  in 
Bodio,  Switzerland,  changing  over  8.000-volt,  56-cycle, 
three-phase  current  into  430-vo-lt  direct  current.  Four 
175-kva.  steel  vessel  rectifiers  were  provided  and  have 
been  in  perfect  operation  since  1920.  One  three-phase 
transformer,  connected   "open-six-phase,"  with  a   ratio 

•  of  8,000  volts  to  358  volts,  operates  the  battery  of 
rectifiers.  To  provide  necessai-j'  regulation  of  the 
direct-current  voltage  a  six-phase  induction  regultor  is 

•  connected  between  the  main  transformer  and  the  recti- 
fiers, with  a  voltage  range  of  plus  or  minus  36.  The 
resistance  of  the  electrolytic  dissociator,  when  cold,  is 
sufficiently  large  (1.6  ohms)  to  be  started  up  on  full 
voltage  and  with  the  high-voltage  winding  of  the  trans- 
former in  delta.  If  for  some  reason  the  dissociator  has 
to  be  started  up  hot,  its  low  resistance  of  only  0.25  ohm 
necessitates  a  start  with  reduced  voltage,  which  is 
.accomplished  by  connecting  the  transformer  primary  in 
.star.     During  normal  operation  a  vacuum  of  0.001  mm. 

to  0.01  mm.  mercury  pressure  must  be  maintained  in 
the  rectifier  vessels.  Two  vacuum  pumps  are  provided 
for  this  purpose,  one  of  which  is  kept  running  from 
■one-half  hour  to  one  hour  daily.  Both  pumps  consist 
•of  a  rotar>-  oil  pump  and  a  stationary  mercury  high- 
vacuum  pump.  The  cooling  water  for  the  rectifiers  is 
kept  cool  in  an  overhead  battery  of  twelve  radiators 
and  is  used  over  and  over  again. — Brown-Boveri 
Mitteilungen,  October,  1921. 

Comparison  of  Electric  Furnace  Practice  xcith  Fuel- 
Fired  Furnace  Practice.— 'S.  K.  B.  Patch.— The  au- 
thor's experiences  are  that  the  cost  of  metal  melted,  the 
melting  losses  and  the  solution  of  gases  in  metal  are 
substantially  the  same  in  the  electric  and  the  fuel-fired 
furnace,  provided  that  there  is  intelligent  operation. — 
Paper  pre.';ented  before  American  Electrochemical  So- 
ciety, Sept.  .30,  1921. 

Recent  Developtnents  in  Electric  Furnaces  of  the 
Muffled  Arc  Type. — H.  A.  Winne. — Several  types  of 
muffled-arc  melting  furnaces  are  described  with  their 
features  and  adaptabilities. — Paper  presented  before 
American  Electrochemical  Society,  Sept.  30,  1921. 


Installations,  Systems  and  Appliances 

Motor  Drives  on  Rolls  and  Rini-Out  Table. — A  descrip- 
tion of  special  methods  adopted  in  a  new  steel  mill  to 
co-ordinate  roll  trains  and  run-out  table.  Three-phase 
motors  and  frequency  changers  are  used.  This  is  the 
Interstate  Iron  &  Steel  Company's  mill  at  South  Chi- 
cago.—7ron  Age,  Oct.  13,  1921. 

Insulation  for  Steel-Mill  Motors. — J.  L.  Rylander. — 
Insulation  on  a  motor  must  (1)  protect  against  a  short 
circuit  between  adjacent  turns  or  other  parts  of  the 
same  coil,  (2)  protect  against  the  ground  strain  in  the 
slots  or  other  parts  in  contact  with  the  core,  and  (3) 
protect  one  circuit  from  another  between  which  there  is 
possibly  full  rated  voltage,  such  as  between  one  phase 
and  another  on  a  polyphase  alternating-current  motor 
and  from  the  positive  side  to  the  negative  side  of  the 
circuit  on  direct-current  motor.  IVIethods  of  fulfilling 
these  requirements  in  steel-mill  motors  are  described  in 
this  paper. — Electric  Journal,  September,  1921. 

Gathering  in  Coal  Mines. — R.  L.  Kingsland. — A  dis- 
cussion of  the  various  methods  of  gathering  coal  and 
their  limitations. — Joui~nal  A.  I.  E.  E.,  October,  1921. 
Crane  Operating  Costs  at  Blast  Furnafes. — GEORGE 
L.  COLLORD. — Locomotive  and  ore-bridge  cranes  are 
shown  to  save  much  money  compared  with  the  hand 
methods  formerly  in  vogue.  An  analysis  of  the  cost 
per  ton  is  given  as  well  as  a  description  of  the  motor 
equipment  and  the  power  consumption.  The  annual  cost 
of  operation  of  ore-bridge,  bins  and  scale  cars  amounted 
in  this  case  to  about  21  cents  per  ton  of  pig  iron  pro- 
duced.—/row  Age,  Oct.  13,  1921. 

Electric  Auxiliaries  on  Merchant  Ships. — E.  D.  Dick- 
inson.— A  discussion  which  shows  that  electrically 
equipped  ships  can  be  operated  more  economically  on 
account  of  the  speed  and  reliability  of  electrical  equip- 
ment. Most  suitable  machinery,  wiring  equipment  and 
operating  voltages  are  discussed.  Costs  of  loading  and 
unloading,  wharfage,  etc.,  are  given. — Journal  A.  I. 
E.  E.,  October,  1921. 

Telegraphy.  Telephony  and  Signals 

Magneto-Mechanical  Sijstems  Applied  to  Telephone 
Receivers.— R.  L.  Wegel.— The  object  of  this  paper 
is  to  reduce  the  theory  of  typical  magnetic  vibratory 
devices  to  the  simplicity  of  the  electrical  network  theory. 
The  method  involves  the  manipulation  of  complex  alge- 
bra and  is  illustrated  by  experimental  data  on  receivers 
and  transmitters.  It  is  applicable  to  types  having  any 
number  of  circuits  or  vibratory  systems,  including  gal- 
vanometers and  meters. — Journal  A.  I.  E.  E..  October, 
1921. 

RoAiatinn  from  Transmission  Lines. — lOHN  R.  COR- 
SON.— Radiation  losses  from  lines  on  which  high-fre- 
quency currents  are  transmitted,  as  in  carrier-wave 
transmission  over  wires  where  frequencies  are  em- 
ployed comparable  with  those  used  in  radio  communica- 
tion, are  discussed.— 7o»r/m/  .-l.  /.  E.  E..  October,  1921. 

Miscellaneous 

Rates  for  Electrical  Energy  and  Service.— F.  \V.  C. 
Bailey.— A  discussion  of  the  various  t\-pes  of  rates, 
including  the  straight-line.  step,  block,  Wright  demand 
rate,  Hopkinson  demand  rate,  throe-charge  and  other 
rates.  Curves  and  concrete  applications  of  the  various 
rates  help  to  explain  the  article.— Joi/rn«/  A.  I.  E.  E., 
October,   1921. 


1036 


ELECTRICAL    WORLD 


Vol.  78,  No.  21 


Scientific  and 
Industrial  Research 

(Printed  i.v  the  Thied  Issue  of  Each   Month) 

A  Department  Devoted  to  Reports  of  Investigations 
Contemplated  or  Completed,  Research  Facilities 
Available,   and   Suggestions    for    Co-operative  Work. 

Conducted  by  Prof.  Vladimir  Karapetoff 

Cornell  University,  Ithaca.  X.  T. 


Research  in  Progress  and  Completed 

[\%nien  investigations  which  have  been  completed  are,  in  the 
opinion  of  the  editors,  of  wide  enough  intere.st  to  tlie  field  we 
serve,  details  thereof  will  be  presented  in  other  parts  of  this 
paper.  Contemplated  research  or  that  which  appears  to  have 
limited  appeal  will  be  only  briefly  reported  in  this  section,  but 
details  may  be  had  by  communicating  with  the  investigator  or 
institution  named  in  the  report.  Readers  are  referred  to  the  de- 
partment "Digest  of  Electrical  Literature"  for  investigations 
reported  in  other  Journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 

CIRCUIT  BREAKERS.  OIL.  EXPLOSION  CHAMBER  FOR. 

.\n  improved  explosion  cliamber  has  been  developed  for  high- 
tension  oil  circuit  brealiers.  The  arc.  which  is  drawn  down  by 
the  movable  contact  at  opening,  forms  gases  in  the  chamber 
which  create  pressure,  driving  the  oil  into  the  arc.  The  re- 
maining oil  and  gases  are  then  forced  through  the  outlet,  thus 
extinguishing  the  arc  very  quickly. — General  Electric  Companu. 
Schenectady,  .V.   1'. 

FEEDERS.  .\UTOM.A.TIC  SECTIOX.\LIZlNG  OF. 

A  switch  has  been  designed  to  save  feeder  copper.  It  auto- 
matically ties  together  two  feeders,  permitting  the  flow  of  cur- 
rent from  an  idle  to  a  loaded  section,  thereby  obtaining  the 
maximum  amount  of  service.  An  automatic  overload  feature 
is  included  to  limit  the  exchange  of  current  between  feeders 
to  a  safe  predetermined  degree. — General  Electric  Covipany, 
Schen(ctady,  N.   Y. 

RELUCTIVITY,  MAGXETIC,  EFFECT  OF  HEAT  TRBATMEXT 
UPON. 

Experiments  have  been  made  on  the  variations  of  magnetic 
properties  of  some  eutectoid  carbon  steel  specimens  (0.85  per 
cent  carbon)  for  various  kinds  of  heat  treatment,  especially  at 
higher  values  of  magnetizing  force.  A  definite  relationship  has 
been  found  to  exist  between  structural  changes  in  the  sample 
and  the  slope  of  the  reluctivity  line. — Bureau  of  Standards. 
Washington,  D.  C. 

WATT.METER,  POLYPH.\SE,   WITH   COXXECTINC    ROD. 

A  polyphase  waltm>ter  has  been  developed  of  the  electro- 
dynamometer  type  in  which  the  two  potential  coils,  instead  of 
being  mounted  on  the  same  shaft,  are  mechanically  intercon- 
nected by  an  aluminum  rod  and  move  like  a  single  unit.  The 
principal  objection  to  polyphase  wattmeters  has  been  that,  unless 
they  are  of  the  semi-flush  type,  they  project  farther  out  from 
the  switchboard  than  the  other  instruments.  The  total  moving 
element  is  lighter  than  that  of  the  usual  polyphase  wattmeter. 
Furthermore,  instead  of  pivots  and  Jewels  being  subjected  to 
the  weight  of  two  moving  elements,  in  this  design  the  Jewels 
and  pivots  are  subjected  to  no  greater  weight  than  in  the  case 
of  a  voltmeter  or  a  single-phase  wattmeter. — F.  W  Roller  Yric 
York  City. 

TELEPHONE  RATES,  DETERMINATION  OF, 

A  study  of  the  economic  factors  which  determine  telephone 
rates  has  been  completed  recently.  The  valuation  of  telephone 
plants,  their  cost  and  depreciation,  the  operating  revenue,  in- 
cluding local  and  toll  telephone  rale.s,  were  all  found  to  be  de- 
termining factors  and  were  thoroughly  treated  as  such. — C  A 
Wright  and  F.   L.   ilcKinncy.  Ohio  State    University,  Columbus. 

MI.XES,  EXPLOSION-PROOF  MOTORS  AND  SWITCHES   FOR. 

Investigations  and  tests  have  been  conducted  to  determine  the 

danger  of   ignition  of  mine  gases  from  electric  motors  equipped 

with  protective  devices  and  from  various  types  of  oil-break  and 

air-break  switches. — Bureau  of  Mines,   Waiihington,  D.   C. 

W.WE  STUDY  BY-   JIOTION   PICTURES. 

Motion  pictures  have  been  made  showing  the  propagation.  In- 
terference and  reflection  of  water  waves.  A  stream  of  com- 
pressed air  was  interrupted  by  passing  through  a  circle  of 
holes  in  a  rotating  disk,  so  that  the  puffs  of  air  impinged 
periodically  upon  a  water  surface.  The  waves  generated  were 
made  visible  by  flashes  of  light  coming  through  a  second  series 
of  holes  in  the  same  rotating  disk  that  were  reflected  upward 
through  the  glass  bottom  of  the  water  tank  so  as  to  cast  a 
shadow  of  the  waves  on  a  frosted  gla.-is.  The  photographs  were 
taken  of  these  shadows.  The  flashes  of  light  came  a  little  less 
frequently  tlian  the  waves,  so  that  the  latter  appeared  to  move 
slowlv.  and  the  shadows  were  a  composite  of  a  number  of 
waves— F.  R.  Watson.  Vrhana,  III 
[The   motion-picture   camera    is   being   used    more    and    more   In 

the  study   of  performance  of  brushes,  circuit   breakers,   etc.      The 

above  description  illustrates  one  of  the  methods  of  using  such  a 

camera. — Editor.  ] 

VACUUM  TUBE.  DOUBLE-GRID.  CIRCUITS  FOR. 

Some  new  vacuum-tube  circuits  have  been  devised  to  be  used 
with  double-grid  tube.  Tlie  particular  advantage  of  the  pro- 
posed arrangement  is  that  the  locally  generated  oscillations  of 
the  tube  cannot  excite  the  aSrial  and  cause  disturbances  In 
neighboring  receiving  stations. — J.  Scott-Taggart,  London,  Eng- 
land. 


LAMPS,  LVCAXDESCEXT,  STANDARD  SPECIFICATIONS  FOR. 
Xew  specifications  have  been  adopted  which  include  Important 
changes  in  the  test  procedure  for  tungsten  lamps.  The  most 
notable  of  these  changes  is  the  abandonment  of  the  long-estab- 
lished provision  that  the  life  of  test  lamps  shall  be  considered  as 
ended  when  the  candle-power  has  fallen  to  80  per  cent  of  the 
initial  value.  Now  the  life  Is  considered  as  the  total  life  of  the 
lamp  since  the  efficiency  of  tung.sten  lamps  drops  but  verj' 
little  up  to  the  point  of  burn-out. — Bureau  of  Standards.  Wash- 
ington, D.  C. 

TELEPHO.XE  CROSS-TALK  METER. 

.\  meter  has  been  designed  for  giving  a  quantitative  idea 
of  the  qualities  of  the  various  pairs  of  wires  In  a  telephone 
cable  as  regards  that  irritating  feature  known  as  "cross-talk." 
-V  telejjhone  receiver  is  so  arranged  that  it  may  be  shunted 
across  one  pair  of  wires,  which  are  u..;ed  as  a  lran.«mitting  cir- 
cuit. The  shunt  is  through  a  high  variable  resistance.  A  switch 
is  so  arranged  that  the  telephone  receiver  mav  then  be  quickly 
put  across  any  other  pair  of  wires  in  the  cable,  and  the  in- 
tensity of  the  sound  as  heard  through  the  resistance  in  the 
main  circuit  is  compared  to  that  heard  by  induction  in  the 
neighboring  circuit.  The  cross-talk  factor  is  found  bv  varying 
the  resistance  until  there  is  no  change  in  audibility  when  shift- 
ing from  one  connection  to  the  other. — Cantbridge  d  Paul  Inttru- 
inent  Company,  London,  England. 

ELECTROLYSIS.  E.ARTH-CURRENT  METER  FOR, 

Final  experimental  trials  of  the  earth-current  meter  have  been 
conipleted  and  the  utility  of  this  instrument  for  practical  elec- 
trolysis survey  work  has  been  definitely  established.  Several  of 
these  instruments  have  been  used  in  connection  with  the  co- 
operative work  of  the  bureau  and  the  research  sub-committee 
of  the  American  Committee  on  Electrolysis. — Bureau  of  Stand- 
ards,  Washington,  D.  C. 

PYRO.METER,   TUNGSTEN-MOLYBDENUM. 

A  tungsten-molybdenum  pyrometer  has  been  developed  for 
measurements  of  tempei-atures  above  the  range  of  ordinary 
thermocouples.  A  coating  of  crystalline  carborundum,  copper. 
Portland  cement  and  quartz  is  fused  to  the  thermocouple  to 
prevent  oxidation  at  high  temperatures.  N'umerous  tests  have 
shown  that  the  thermal  emf.  between  tungsten  and  molybdenum 
reverses  when  tho  hot  junction  passes  through  l.OSO  deg.  C. — 
George  F.   Dickins,  Stone  <t   Webster,  Inc.,  Boston,  Mass. 


Suggestions  for  Research 

PROTECTIVE  DEVICE  AG.A.INST  CONTINTJOUS  OVERLOADS. 
The  usual  overload  protection  of  electric  motors  is  set  by 
operators  high  enough  to  take  care  of  short-time  peak  loads. 
Most  motors  are  without  any  real  protection  against  continuous 
overloads  which  may  finally  injure  them.  There  is.  therefore, 
opportunity  for  developing  overload  devices  which  will  have 
time  elements  of  five  to  thirty  minutes  instead  of  five  to  thirty 
seconds,  as  is  the  case  with  most  of  the  existing  apparatus. 
The  longer  the  time  element  can  be  made,  the  more  desirable 
it  is  for  operation  of  motors. — H.  D.  James,  Pittsburgh,  Pa. 

TEMPER.\TURE  ME.\SUREMENT  IN  EMBEDDED  WINDINGS. 
.\  better  method  is  needed  for  measuring  li.e  actual  "hot- 
spot"  temperature  of  stator  windings  of  large  alternators  and  of 
other  enibedded  copper  conductors.  On  account  of  a  consider- 
able temperature  drop  across  the  thick  insulation  in  a  high- 
tension  machine,  the  temperature  measured  by  a  thermocouple 
placed  in  the  slot  may  be  much  lower  tlian  that  of  the  copper 
itself.  Resistance  measurements  are  practically  useless  be- 
cause the  cooler  parts  of  the  conductors  in  the  end  connections 
are  included.  A  device  or  method  is  needed  for  determining 
the  actual  maximum  temperature  of  copper,  without  any  elec- 
trical connection  with  the  high-tension  winding  and  without 
leads  that  would   impair  the  continuity  of  the  insulation. 

CURRENT  TR.ANSFORMERS,  SHORT-CIRCUIT  STRESSES  IN. 
Under  a  heavy  sustained  short  circuit  on  the  line,  a  current 
transformer  may  carry  many  times  its  rated  current  and  the 
resulting  mechanical  stresses  may  injure  the  insulation,  thus 
facilitating  a  burn-out.  Mr.  Torchio  reports  an  aggravated 
case  in  which  the  primary  winding  blew  open  {Journal  .4.  /.  E.  E., 
1921,  page  12S).  A  theoretical  and  experimental  ir,vestig:ition 
of  these  stresses  is  desired,  with  suggestions  for  improved  de- 
sign. With  a  miniature  model  an  investigation  may  be  pos- 
sible with  direct  current.  If  alternating  current  is  useo,  a 
motion-picture  camera  synchronized  with  an  oscillograph  will 
be    found    serviceable. — Editorial    Suggestion. 

TELEPHONE.  .-VUTOM.XTIC.  TR.VFFIC. 

An  investigation  is  desired  toward  establishing  and  placing 
upon  record  once  for  all  a  logical  metliod  of  attack  whereby  one 
may  calculate  Ihe  number  of  trunks  in  a  group  required  to  give 
good  service  for  a  given  amount  of  traffic.  The  investigation 
should  be  partly  experimental,  involving  the  recording  of  traffic 
over  groups  of  automatic  trunks,  and  very  largely  mathematical, 
discovering  the  proper  way  to  apply  the  theory  of  probabilities 
to  this  problem.  A  difference  will  be  found  betwe^'n  manual 
and  automatic  operations  of  groups  of  trunks,  and  the  features 
of  this  difference  should  be  incorporated  in  the  complete  treat- 
ment.—.1.    B.   Smith.  Chicago.  111. 

HARMONICS  IN  VOLTAGE  W.WE.  .\MPLITUDE  AND  PHASE 
OF. 

The  development  of  a  readily  portable  device  Is  desired  for 
the  determination  of  amplitude  and  phase  angles  of  the  har- 
monics in  a  voltage  wave.  .\n  instrument  which  could  be  carried 
about  as  readily  -is  present  types  of  portable  meters  would 
be  of  value  in  making  investigations  of  abnormal  eonditions 
arising  in  a  high-tension  system.  The  oscillograph  is  bulky  and 
Us  transportation  is  not  convenient,  especially  where  power 
houses  are  located  in  districts  remote  from  railway  st.itlons. — 
W.  P.  Dobson.  Hydro-Electric  Potccr  Commission.  Toronto.  Ont. 

BOOSTER  FOR  B.VTTERY  CH.XRGING. 

In  the  manufacture  of  storage  batteries,  and  also  In  large 
repair  shops  where  batteries  are  restored  to  usefulness  after 
hard  service,  it  is  necessary  to  charge  and  to  discharge  cells 
more  than  once.  It  should  be  possible  to  arrange  the  routine 
operations  In  such  a  way  that  one  battery  is  charging  while 
another  of  about  the  same  ampere  capacity  is  disch.irping.  Con- 
siderable energy  could  be  saved  by  circulating  the  .«ame  curr»'nt 
between  the  two  batteries  by  means  of  a  booster  in  iscrles  with 
the  charging  generator.  Details  of  such  an  arrangement  are 
desired,  an  automatic  regulating  device,  the  saving  involved,  etc 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Alabama  Power  Leases  Muscle  Shoals 
Steam  Plant 

THE  Secretary  of  War  has  authorized  the  execution 
of  a  temporary  lease  of  the  large  steam  plant  at 
Muscle  Shoals  to  the  Alabama  Power  Company.  The 
lease  may  be  discontinued  on  one  month's  notice  and  is 
intended  solely  to  relieve  the  emergency  caused  by  the 
continued  shortage  of  water  in  the  streams  which  fur- 
nish the  power  for  many  of  the  industries  in  the  South- 
east. Secretary  Weeks  stated  that  while  he  had  been 
disinclined  to  lease  the  plant  with  negotiations  for  its 
sale  pending,  the  emergency  is  such  as  to  justify  this 
step,  especially  at  a  time  when  great  hardship  would 
result  in  adding  to  the  number  of  unemployed. 


London  Superpower  Proposals 
Expected  Soon 

THE  Electricity  Commissioners  of  London  will  re- 
port at  an  early  date  on  plans  to  obtain  cheaper 
electric  power  in  the  metropolitan  area  and  in  its 
vicinity,  according  to  advices  to  the  Department  of 
Commerce.  The  London  County  Council  proposes  to 
arrange  a  superpower  system  which  will  link  several 
large  projected  plants  with  the  existing  plants.  It  is 
claimed  that  this  will  make  possible  decided  reductions 
in  the  cost  of  power  and  will  permit  of  additional  elec- 
trification of  railroads. 


Department  of  Commerce  Champions 
Trade  Association  Idea 

DESPITE  the  criticisms  that  have  been  heaped  upon 
the  trade  associations  and  the  disinclination  on  the 
part  of  the  Department  of  Justice  to  attempt  to  clarify 
the  situation  prior  to  the  decision  of  the  Supreme  Court 
in  the  hardwood  lumber  case,  the  Department  of  Com- 
merce i.s  actively  championing  the  trade  association 
idea.  Secretary  Hoover  and  members  of  his  staff  are 
taking  pains  in  their  utterances  to  show  that  the  ques- 
tionable conduct  of  a  very  few  trade  associations,  or 
aggregations  calling  themselves  trade  associations,  has 
resulted  in  uncharitable  criticism  of  all  trade  organiza- 
tions. Mr.  Hoover  has  expressed  himself  so  definitely 
on  the  subject  that  there  can  be  no  doubt  that  he  be- 
lieves trade  associations  are  necessary  to  the  maximum 
progress  of  industry.  The  rapid  multiplication  of  trade 
associations  until  they  number  nearly  3,000  is  inter- 
preted by  Mr.  Hoover  to  indicate  "a  great  and  vital 
movement  and  .something  permanent  in  our  economic 
system."  Other  quotations  from  Mr.  Hoover  on  the 
subject  follow: 

"The  coming  together  of  manufacturers  and  produc- 
ers in  the  different  trades  for  the  purpose  of  the  ad- 
vancement of  their  industries  as  a  whole  is  a  profound 
step  toward  co-operation   in  the  whole  business  world. 


Out  of  it  will  be  gained  tremendous  benefits  for  the 
business  public.  The  various  trade  associations  present 
a  point  of  contact  with  the  Government  such  as  did 
not  exist  ten  years  ago. 

"I  know  of  no  way  in  which  we  can  undertake  the 
solution  of  collective  questions  except  by  the  co-opera- 
tive organization  of  the  men  in  the  industry.  We  can- 
not go  on  maintaining  our  standard  of  living  in  the 
face  of  the  foreign  competition  that  we  have  in  front 
of  us  unless  we  can  make  some  progress  in  the  collec- 
tive sense.  The  only  way  that  we  can  hope  for  it  is 
through  the  organization  of  associations  that  will  take 
up  the  problems  common  to  all  and  gain  inch  by  inch 
the  efficiency  and  stability  that  make  for  national 
efficiency." 

F.  M.  Feiker,  assistant  to  the  Secretary  of  Commerce, 
in  a  recent  public  address  said: 

"The  trade  association  is  the  natural  organization 
functioning  in  the  establishment  of  contacts  between 
the  Government  and  industry.  They  are  indispensable 
in  such  matters  as  the  collection  of  statistics,  the  de- 
tailed promotion  of  foreign  trade  and  in  elimination 
of  excess  variety.  It  is  the  only  avenue  that  the  De- 
partment of  Commerce  sees  by  which  the  Government 
can  establish  contact  with  a  trade  to  the  mutual  ad- 
vancement  of  fundamental   interests." 


Pacific  Coast  N.  E.  L.  A.  Section 
Changes  Name 

THE  Pacific  Coast  Electrical  Association  was  selected 
as  the  new  name  of  the  Pacific  Coast  geographical 
division  of  the  National  Electric  Light  Association 
at  a  general  meeting  held  in  Delmonte,  Cal.,  last  week. 
The  new  name  is  felt  on  the  coast  to  be  more  expres- 
sive of  the  functions  and  scope  of  the  organization  and 
less  cumbersome  than  the  old.  It  is  not  intended  that 
the  relations  of  the  association  with  the  National  Elec- 
tric Light  Association  with  which  it  will  continue  to  be 
affiliated  will  be  affected.  A  revision  of  the  constitu- 
tion is  to  be  undertaken  which  will  more  clearly  define 
the  status  of  the  Pacific  Coast  Electi-ical  Association. 
This  revised  constitution  will  come  up  for  adoption  at 
the  annual  convention  which  will  be  held  in  Riverside, 
Cal.,  next  May. 

Southwest  League  to  Hohl  Coh)rado 
River  Conference  in  Deci'inher 

THE  League  of  the  Southwest  will  hold,  at  Riverside. 
Cal.,  Dec.  8,  9  and  10,  a  conference  on  the  subject  of 
the  Development  of  the  Colorado  River,  which  will  be 
for  the  purpose  of  crystallizing  opinion  on  the  subject. 
Nationally  known  men  are  expected  to  be  present  and 
address  the  meeting,  principal  among  them  being  Her- 
bert Hoover,  who  has  provisionally  planned  to  attend 
the  meeting  and   deliver  an   address  written   by  Presi- 
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dent  Harding.  The  Federal  Water  Power  Commission 
will  be  represented  by  executive  Secretary  0.  C.  Merrill, 
who  will  outline  the  policies  of  that  body  with  reference 
to  power  development  on  the  Colorado  River.  Gov- 
ernors of  the  several  states  of  the  Colorado  River  Basin 
have  signified  their  intention  of  being  present  and 
-address  the  meeting  as  have  also  representatives  of  all 
other  bodies  interested  in  this  development.  Sir  Adam 
Beck  of  the  Hydro-Electric  Power  Commission  of 
Ontario  is  expected  to  present  the  case  for  the  advocates 
■of  political  development  and  ownership. 


Complete  Service  Necessary  to  Hold 
Exclusive  Territory 

IN  ORDER  to  retain  exclusive  rights  in  a  field  a  public 
utility  must  be  serving  it  to  an  extent  where  competi- 
-tion  would  involve  duplication  and  waste,  and  in  addi- 
tion it  must  be  alert  to  render  all  proper  service  not 
only  to  patrons  but  to  prospective  patrons.  When  the 
•entrance  of  a  new  utility  into  a  field  will  result  in 
greater  industrial  development  it  will  not  be  excluded. 
'These  principles  of  regulation  were  contained  in  a  deci- 
.sion  of  the  California  Railroad  Commission  recently  per- 
mitting the  Great  Western  Power  Company  to  render 
industrial  service  in  Butte  County  over  the  protest  of 
the  Pacific  Gas  &  Electric  Company,  which  charged  its 
competitor  with  invading  its  territory.  The  contest 
between  the  power  companies  arose  over  the  right  to 
furnish  power  to  a  lumber  company  at  a  mill  to  be 
■erected  near  Oroville,  an  account  estimated  at  $60,000 
a  year.  After  carrying  on  negotiations  with  the  two 
power  companies  the  lumber  firm  entered  into  a  con- 
tract with  the  Great  Western  Power  Company.  The 
commission  found  in  effect  that  the  Great  Western 
Power  Company  had  shown  more  eagerness  for  the 
business;  in  fact,  had  virtually  developed  it  by  induc- 
ing the  company  to  use  electricity  in  its  mill  as  well  as 
in  its  logging  operations. 

The  lumber  company  had  first  intended  to  use  elec- 
tric power  only  for  its  logging  operations  at  Moretown. 
about  25  miles  from  Oroville.  and  according  to  the 
findings  of  the  commission  the  Pacific  Gas  &  Electric 
Company  "virtually  refused  to  serve  the  logging  works." 
After  the  Great  Western  Power  Company  had  offered 
to  furnish  power  to  the  logging  camp  and  had  induced 
the  lumber  company  to  use  electricity  at  the  mill  also, 
the  Pacific  Gas  &  Electric  Company  protested  against 
the  contemplated  mill  service,  claiming  that  it  had 
exclusive  rights  to  supply  electric  power  in  the  vicinity 
of  Oroville. 

Duty  to  Make  Extentions 

That  the  Pacific  Gas  &  Electric  Company  failed  in 
service  in  not  doing  everything  in  its  power  to  assist  a 
large  industrial  concern  seeking  to  enter  the  state  was 
the  conclusion  of  the  commission,  which  said :  "A  utility 
owes  a  duty  to  that  portion  of  the  public  which  seeks 
to  obtain  service  as  well  as  to  that  portion  which  is 
alread.y  being  served.  It  is  the  duty  of  a  utility  in 
proper  cases  to  make  extensions  in  order  to  serve  new 
consumers  and  to  furnish  information  to  prospective 
consumers  as  to  the  costs  or  terms  under  which  .such 
extensions  may  be  made.  The  evidence  in  the  present 
case  shows  that  the  Pacific  Gas  &  Electric  Company 
did  not  perform  its  duty  to  the  public  in  this  respect. 
The  lumber  company  was  given  no  information  which 


would  enable  it  to  determine  whether  or  not  it  was 
feasible  or  profitable  for  it  to  use  electrical  energy  at 
its  logging  camp." 

Pointing  out  that  it  has  consistently  encouraged  the 
development  of  hydro-electric  power,  the  commission 
asserted  that  it  was  not  its  policy  to  exclude  from  a 
field  a  company  which  created  new  uses  for  power. 
Elaborating  this  position,  the  commission  said:  "As  it 
was  said  in  this  and  other  former  opinions,  whenever 
the  coming  of  a  new  utility  into  a  territorj-  will  serve 
to  develop  such  territory  and  to  build  it  up  either  in- 
dustrially or  agriculturally  and  thereby  enhance  the 
general  prosperity  of  the  state  such  utility  will  not  be 
excluded.  It  appears  from  the  evidence  that  the  Great 
Western  Power  Company  was  largely  responsible  for 
the  action  of  the  lumber  company  in  changing  its  plan 
with  regard  to  the  use  of  power  at  its  mill  near  Oroville. 
It  is  quite  possible  that  had  it  not  been  for  the  efforts 
of  that  company  electrical  energy  would  not  have  been 
used  at  all  at  this  mill.  The  state  is  interested  in  the 
development  of  its  natural  resources  through  the  de- 
velopment and  sale  of  hydro-electric  energ\'.  This  com- 
mission .has  encouraged  utilities  to  develop  hydro-elec- 
tric energj'.  Competition  which  results  in  new  uses 
for  and  the  additional  sale  of  electrical  energy  is  not 
to  be  stifled  unless  it  appears  that  such  competition 
actually  results  in  harmful  duplication  and  economic 
waste.  In  the  present  case  we  do  not  believe  that 
serious  duplication  w'il  result.  Nor  is  this  a  case  where 
one  utility  is  taking  the  'cream  of  the  business'  by  tak- 
ing a  large  consumer  away  from  another  utility.  Rather 
does  it  appear  here  that  the  Great  Western  Power  Com- 
pany is  developing  business  which  would  not  otherwise 
have  been  developed." 

The  Great  Western  Power  Company  was  sharply 
criticised  by  the  commission  for  entering  into  a  con- 
tract with  the  lumber  company  before  securing  a  certifi- 
cate, and  the  commission  adds  that  it  is  diflicult  to 
understand  how  the  company  could  have  assumed  that 
a  certificate  was  not  necessarv. 


Few  Bond  Issues  of  Electric  Li«ht  &  Power 
Companies  in  Default 

DEFAULTED  bonds  of  public  utility  companies  are, 
according  to  a  list  compiled  by  Dow,  Jones  &  Com- 
pany, New  York,  fewer  in  number  and  less  in  value 
than  a  year  ago.  the  total  par  value  of  such  bonds 
being  placed  at  $470,000,000  against  $494,858,000  on 
Nov.  25,  1920.     Traction  issues  make  up  the  greater 


Alfred  Light  &  Power  first  5's $230,000 

Commonwealth  Power  of  Xebraska  6's 750.000 

Memphis  Consolidated  Gas  &  Electric  5's 5.159.000 

Merchants   Power  llrst   5's 1.260.000 

Miehoacan   (Mexico)    Power  first  6's 1.680.000 

New  Orleans  Railway  &  Light  refunding  5's 6.118.000 

Pcnsacola  Electric  7  per  cent  notes.  1921 281.900 

South  Carolina  Light.  Railway  &  Power  5's 3,497,000 

South   Carolina  Light.   Railway  &  Power  7  per  cent 

notes.   1921    450.000 

United  Traction  &  Electric  5's 9.000,000 

Total J28.445.900 


part  of  the  list,  defaulted  bonds  of  traction  companies 
in  greater  New  York  alone  totaling  more  than  $176,000,- 
000.  Among  electric  light  and  power  companies  de- 
faulted paper  is  conspicuously  small,  the  total  among 
companies  doing  a  lighting  and  power  business  in  part 
or  entirely  amounting  to  less  than  $28,500,000,  divided 
as  shown  in  table  above. 
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Wasliington  Clothed  in  niuminating 
Splendor 

IN  HONOR  of  the  "unknown  soldier"  and  as  a  greet- 
ing to  the  delegates  to  the  disarmament  conference, 
Washington  was  ablaze  on  Friday  and  Saturday  nights 
last  week  with  electric  light.  A  jeweled  archway,  con- 
sisting of  two  obelisks,  85  ft.  high,  with  a  jeweled 
curtain  suspended  between,  served  as  an  approach  to 
the  building  where  the  arms  conference  convened.  An 
avenue  of  light  consisting  of  thirty-two  Roman  lamps 
in  rows  on  each  side  of  Seventeenth  Street  stretched 
from  the  Corcoran  Art  Gallery  to  the  jeweled  archway. 

Behind  the  dome  of  the  Capitol  and  visible  for  miles 
was  the  "light  of  the  states,"  an  "aurora  borealis"  with 
rays  of  tinted  light  radiating  in  all  directions.  At  the 
base  of  the  Washington  Monument  were  four  search- 
lamps  bathing  the  monument  in  light  clear  up  to  its  top. 
From  the  top  searchlights  also  played  upon  the  White 
House,  the  dome  of  the  Capitol,  the  United  States  Naval 
Observatory,  the  amphitheater  at  Arlington,  the  Soldiers' 
Home  and  the  Bureau  of  Printing  and  Engraving. 
Other  features  consisted  of  illuminated  banners  of  artis- 
tic design  and  rose-tinted  lights  embellishing  prominent 
buildings. 

The  illumination  was  planned  by  W.  D'A.  Ryan, 
illuminating  engineer  of  the  General  Electric  Company. 
The  entire  scheme  is  an  adaptation  of  the  illumination 
originally  planned  for  President  Harding's  inaugura- 
tion. 


attributed  to  H.  G.  Acres,  hydraulic  engineer  for  the 
commission,  that  experiments  in  heating  the  water 
adjacent  to  generating  plants  are  to  be  carried  out  by 
the  commission  for  the  purpose  of  eliminatingr  ice 
troubles. 


Four  Different  Proposals  for  Developing 
the  St.  Lawrence 

I?OUR  different  ways  of  developing  the  St.  Lawrence 
River  were  placed  before  the  International  Joint 
Commission  in  Ottawa  on  Monday  of  this  week,  known 
as  the  Wooten-Bowden,  Hydro-Electric  Commission, 
Connolly  and  Cooper  plans.  The  first  is  that  submitted 
last  July  by  W.  A.  Bowden,  chief  engineer  of  the  Cana- 
dian Department  of  Public  Works,  and  Colonel  Wooten, 
representing  the  United  States  government,  for  a  single 
power  development  at  the  Long  Sault  and  for  canaliza- 
tion of  the  rest  of  the  river  to  provide  a  waterway  for 
shipping.  Under  this  scheme  1,450,000  hp.  is  to  be  de- 
veloped. 

The  Hydro-Electric  Power  Commission  of  Ontario 
made  three  proposals,  the  first  being  identical  with  the 
Wooten-Bowden  plan,  the  second  and  third  somewhat 
similar,  though  providing  in  addition  to  the  Long  Sault 
development  a  smaller  one  at  Morrisburg.  The  addi- 
tional power  to  be  thus  deiived  is  placed  at  100,000  hp. 

W.  S.  Connolly,  representing  the  New  York  &  On- 
tario Power  Company  of  Waddington,  N.  Y.,  in  his  plan 
provides  for  a  series  of  dams  from  Waddington  to  Mor- 
risburg, developing  660,000  hp.,  and  a  second  series  at 
the  Long  Sault,  developing  slightly  in  excess  of  1,000,- 
000  hp. 

The  fourth  plan  is  that  of  Col.  Hugh  L.  Cooper,  con- 
sulting engineer  of  New  York.  Under  this  it  is  pro- 
posed to  develop  5,400,000  hp.  in  four  stages,  utilizing 
the  entire  river.  Colonel  Cooper,  in  presenting  his  plan, 
asserted  his  conviction  that  dams  could  be  built  at  the 
places  he  had  selected  because  he  had  ascertained  that 
the  required  foundations  are  there.  He  also  emphasized 
the  handicap  the  other  systems  would  be  under  because 
of  ice  troubles. 

P  is  interesting  to  note  in  this  connection  a  statement 


Manufacturers  Must  Create 
Demand 

PRESIDENT  R.  J.  RUSSELL  of  the  Electric  Power 
Club,  in  his  address  at  the  fall  meeting  of  the  club, 
held  at  Cleveland  on  Nov.  14,  called  attention  to  the 
conditions  which  the  electrical  industry  is  now  facing 
and  indorsed  the  general  opinion  that  business  has 
turned  the  corner.  He  pointed  out,  however,  that  too 
great  a  percentage  of  the  business  done  by  some  manu- 
facturers is  not  created  by  them  but  just  naturally  flows 
to  them.  Owing  to  this  situation,  he  believed  that  in 
most  cases  manufacturers  should  spend  more  money  in 
developing  a  demand  for  the  apparatus  they  manufac- 
tui'e.  This  activity,  he  maintained,  should,  in  addition 
to  the  various  forms  of  advertising,  include  a  sufficient 
amount  for  the  training  of  sales  engineers.  Another 
form  of  development  he  urged  is  an  increase  in  the 
number  of  machinery  manufacturers  that  will  foster 
the  sale  of  motor-driven  units.  He  pointed  out  that 
records  show  that  there  were  1,030  electrical  apparatus 
and  supply  manufacturers  in  1914,  their  product  being 
valued  at  $335,000,000,  and  1,403,  or  a  40  per  cent  in- 
crease, in  1919,  with  an  increase  in  value  of  products  to 
$884,000,000.  He  urged  that  these  companies  should  be 
classified  and  become  members  of  the  American  Manu- 
facturers of  Electrical  Supplies  because  their  policies 
and  acts  directly  influence  public  opinion  on  the  elec- 
trical industry.  He  said  the  Electric  Power  Club  has 
among  its  membership  a  majority  of  all  electrical  appa- 
ratus manufacturers,  these  manufacturers  producing  85 
per  cent  of  the  product  coming  within  the  scope  of  the 
club.  He  urged  the  members  to  become  familiar  with 
the  work  of  other  electrical  associations. 

In  referring  to  the  activity  of  the  Electric  Power  Club 
in  establishing  standards  for  the  guidance  of  its  men- 
bers,  Mr.  Russell  voiced  a  need  for  the  compilation  and 
insertion  in  the  Electric  Power  Club  handbook  of  those 
suggested  standards  which  have  failed  of  adoption  and 
are  now  frowmed  upon  by  the  club. 

Mr.  Russell's  address  was  received  with  enthusiasm, 
and  a  recommendation  was  unanimously  adopted  to 
print  it  and  distribute  it  to  all  members. 

At  the  second  session  A.  H.  Moore  of  the  General 
Electric  Company  outlined  the  work  of  the  National 
Industrial  Conference  Board  and  the  formulation  of 
rules  covering  life  hazards  in  electrical  installations. 
He  was  followed  by  Victor  Tousley,  head  of  the  elec- 
trical inspection  department  of  the  city  of  Chicago,  who 
described  in  some  detail  the  formulation  of  Chicago 
rules  cm'ering  fire  hazard  and  hazards  to  life  and  limb. 
He  reported  a  high  percentage  of  compliance  in  a  num- 
ber of  rules,  particularly  those  referring  to  the  safety 
switch  and  the  inclosing  of  motors.  He  explained  the 
responsibility  of  municipal  inspection  departments  in 
the  creating  and  enforcing  of  safety  provisions  and 
pointed  out  that  it  was  the  ambition  of  his  department 
to  co-operate  in  this  work  rather  than  to  impose  impos- 
sible restrictions.  He  maintained  that  the  Chicago  rules 
bear  liberal  interpretation  and  that  the  same  degree 
of  protection  is  not  required  in  all  cases.  Certain  in- 
stallations require  safety  measures  against  both  fire  and 
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life  hazards,  while  others,  on  account  of  the  conditions 
of  installation,  require  protection  from  OTie  hazard  only. 

At  this  session  S.  L.  Nicholson,  at  the  request  of  the 
president,  outlined  the  co-operation  which  the  electrical 
industry  is  giving  to  the  government,  and  particularly 
to  the  Department  of  Commerce  in  response  to  an  in- 
vitation received  from  Secretary  Hoover.  This  invita- 
tion suggested  the  appointment  of  committees  to  act 
with  the  Department  of  Commerce  in  the  reorganizing 
of  the  work  of  the  Bureau  of  the  Census,  which  i.' 
seeking  to  develop  monthly  statistics  on  production  ana 
stocks  and  to  systematize  the  relations  of  the  bureau  with 
the  specialized  fields  of  industry  in  connection  with  the 
biennial  Census  of  Manufactures.  This  invitation  also 
referred  to  similar  co-operation  with  the  Bureau  of 
Standards,  which  is  seeking  to  systematize  its  relation 
to  the  various  activities  of  the  industries  with  which  it 
has  heretofore  come  in  contact.  Mr.  Nicholson  ex- 
plained the  nature  of  labor  statistics  covering  the 
electrical  industry  that  are  now  being  compiled  by  the 
National  Industrial  Conference  Board. 

At  a  banquet  on  Monday  night  Col.  Leonard  P.  Ayers, 
vice-president  of  the  Cleveland  Trust  Company,  gave 
an  interesting  lecture  on  business  conditions,  in  which 
he  continually  emphasized  that  "business  is  prices.'' 
In  developing  this  thought  he  showed  the  trend  of 
prices  over  a  long  period  in  the  history  of  this  country 
and  interpreted  their  rise  and  fall  in  economic  condi- 
tions. He  showed  that  from  1810  to  1920  the  cycle  of 
price  changes  has  comprised  periods  of  twenty  years 
of  increases  in  prices  followed  by  thirty  years  of  de- 
creases in  prices.  The  first  such  cycle  was  started 
during  the  war  of  1812,  when  the  maximum  price  index 
was  250.  The  second  one  was  started  by  the  civil  war, 
when  approximately  the  same  price  index  was  reached, 
and  the  third  one  was  started  by  the  world  war  in  1914. 
He  pointed  out  that  the  conditions  under  which  busi- 
ness was  conducted  during  these  various  cycles  were  very 
different  and  that  due  consideration  of  this  fact  is  im- 
portant in  an  analysis  of  any  business  situation  at  the 
present  time  and  in  predictions  for  the  future. 

50-Deg.  Resolution 

The  morning  of  Tuesday  was  devoted  to  a  meeting 
of  the  board  of  governors,  followed  by  a  general  after- 
noon session.  At  this  time  there  came  up  for  considera- 
tion the  proposed  revised  constitution  and  bylaws  for 
the  Electrical  Manufacturers'  Council,  which  had  pre- 
viously been  approved  at  a  joint  meeting  of  the  mem- 
bers of  the  board  of  governors  of  the  Associated  Manu- 
facturers of  Electrical  Supplies,  the  Electrical  Manu- 
facturers' Club,  the  Electric  Power  Club  and  the  council. 
This  action,  which  proposed  a  broader  scope  and  more 
authority  for  the  council,  was  considered  advisable  in 
order  to  enable  the  council  to  handle  in  a  more  effective 
way  the  important  national  problems  affecting  the 
many  branches  of  the  electrical  manufacturing  industry 
which  are  embraced  in  the  three  organizations  involved. 
The  general  meeting  unanimously  indorsed  the  proposed 
revisions.  Under  the  new  arrangement  the  members  of 
the  boards  of  governors  of  the  three  organizations  will 
constitute  the  representatives  of  their  organizations  in 
the  council.  Direct  contact  of  the  boards  of  governors 
assures  the  necessary  consideration  of  matters  concern- 
ing their  interests  as  a  whole  and  prompt  action  on 
them.  This  action  enlarges  the  membership  of  the 
council  to  a  group  of  thirty-eight  representatives. 

At  this  meeting  also  the  question  of  40-degr.  and  50- 


deg.  motor  ratings  was  presented  in  a  joint  report  of 
the  fractional-horsepower  motor  committee,  the  large- 
power  motor  committee  and  the  generator  committee. 
This  report  presented  the  recommendation  approved 
by  these  committees  at  a  joint  meeting  in  Cleveland  on 
Oct.  7  last  and,  in  accordance  with  instructions  from 
the  board  of  governors  dated  Sept.  20,  brought  up  for 
consideration  in  the  general  meeting  of  the  Electric 
Power  Club.     The  recommendation  follows: 

Whereas  the  Electric  Power  Club  has  at  the  present  time 
two  adopted  .standards  for  open-type  continuous-duty  motors, 
described  in  Rule  5,303  as  the  40-deg.  rating  and  the  50-deg. 
rating;  and 

Whereas,  during  a  period  of  progressive  development  of 
the  use  and  application  of  the  50-deg.  rating,  it  has  been 
considered  necessary  to  differentiate  between  the  various 
uses  and  applications  of  the  50-deg.  rating  and  to  recognize 
as  a  departure  the  50-deg.  rating  where  sold  for  general 
purposes  as  distinguished  from  the  50-deg.  rating  specially 
applied;  and 

Whereas,  in  the  judgment  of  the  Electric  Power  Club,  this 
differentiation  in  the  use  and  application  of  the  50-deg. 
rating  is  no  longer  necessary;  and 

Whereas  the  purchasing  public  now  recognizes  the  two 
ratings  for  open-type  machines  with  continuous  time  rat- 
ings, and  with  proper  co-operation  on  the  part  of  the 
manufacturers  and  proper  education  can  intelligently  apply 
whatever  rating  in  its  judgment  best  meets  the  duty  cycle 
and  conditions  of  service  to  which  the  motor  or  generator 
is  to  be  applied; 

Now,  therefore,  be  it  resolved,  that  all  limitations  in 
respect  to  the  50-deg.  rating  as  an  adopted  standard  of  the 
Electric  Power  Club  be  removed,  as  follows:  [Then  followed 
detailed  references  to  items  in  the  handbook  with  appropri- 
ate changes]. 

This  resolution  was  unaimously  approved  by  members 
present  at  the  meeting. 

This  joint  report  also  contained  a  recommendation  to 
change  Rule  1,123  so  that  this  rule  will  read  as  follows: 

A  machine  in  which  the  ventilating  openings  in  the  frame 
are  protected  with  wire  screen,  expanded  metal  or  perfo- 
rated covers,  the  openings  in  which  must  not  exceed  i  sq.in. 
in  area,  must  be  of  such  shape  as  not  to  permit  the  passage 
of  a  rod  larger  than  I  in.  in  diameter,  except  that  where 
the   distance   of   live   parts   from  the   guard   is   more   than 

4  in.,  the  openings  may  be  3  sq.in.  in  area,  but  must  be  of 
such  shape  as  not  to  permit  the  passage  of  a  rod  larger  than 

5  in.  in  diameter. 

At  this  session  it  was  voted  to  elect  a  permanent 
secretary  and  establish  an  office  of  the  Electric  Power 
Club  at  some  convenient  point. 


Chicago  Committee  to  Support 
Landis  Award 

REPRESENTATIVE  business  men  of  Chicago  to  the 
.  number  of  150  from  the  various  business  and  civic 
organizations  of  the  city  will  act  as  a  citizens'  com- 
mittee to  bring  about  full  adoption  of  the  Landis  build- 
ing award.  The  appointments  were  made  by  Joseph 
R.  Noel,  president  of  the  Association  of  Commerce,  and 
include  Samuel  Insull  and  John  F.  Gilchrist  of  the  Com- 
monwealth Edison  Company  and  B.  E.  Sunny  of  the 
Illinois  Bell  Telephone  Company.  John  W.  Lean,',  on 
whose  motion  the  appointments  were  made,  says  of  the 
committee  work:  "The  committee  is  making  no  fight 
on  trade  unions  as  such.  Those  unions  which  have 
accepted  the  Landis  award  and  are  working  under  it 
will  have  the  support  of  the  committee  in  their  action. 
Those  crafts  which  withdraw  from  the  award  or  refuse 
to  accept  its  conditions  automatically  place  themselves 
beyond  the  support  of  the  public." 
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Western  States  Gas  &  Electric  Company  to 
Build  New  Hydro  Plant 

THE  California  Railroad  Commission  has  authorized 
the  Western  States  Gas  &  Electric  Company  to 
proceed  with  the  construction  of  a  hydro-electric  power 
plant  on  the  south  fork  of  the  American  River  and 
to  enlarge  its  existing  plant.  The  plans  of  the  company 
call  for  the  development  of  storage  reservoirs  on  tribu- 
taries of  the  American  River  and  the  construction  10 
miles  above  its  present  plant  of  a  new  hydro-electric 
plant  with  an  ultimate  capacity  of  100.000  hp.  The 
additional  water  resources  to  be  developed  will  be  avail- 
able to  increase  the  capacity  of  the  company's  present 
plant  to  approximately  56,000  hp. 

In  order  that  the  bonds  to  be  issued  may  be  a  first 
lien  upon  the  project,  the  Western  States  Company  has 
organized  the  El  Dorado  Power  Company  as  a  sub- 
sidiary. All  of  its  stock  will  be  held  by  the  Western 
States  Gas  &  Electric  Company,  which  will  also  guar- 
antee its  bonds. 

Doherty  Properties  in  Ohio  to  Be 
Interconnected 

FOR  the  purpose  of  combining  and  interconnecting 
several  of  the  Doherty  properties  in  Ohio  the  Ohio 
Public  Service  Company  has  been  incorporated  to  act 
as  holding  company  for  the  properties  in  Warren.  Alli- 
ance, Massillon,  Elyria  and  Lorain.  The  demand  for 
power  has  loaded  to  capacity  the  plants  at  all  of  these 
places,  and  additional  generating  units  can  be  installed 
only  in  the  Trumbull  Public  Service  Company's  plant 
at  Warren,  where  there  is  suificient  water  available  for 
condensing  purposes. 

A  high-tension  transmission  line  is  to  be  built  at 
once  connecting  Warren,  Alliance  and  Massillon.  Later 
transmission  lines  will  be  built  to  connect  Ashland, 
Lorain  and  the  intervening  territory.  In  addition  it  is 
proposed  to  construct  a  transmission  line  to  a  site  on 
the  Ohio  River  where  a  plant  will  be  constructed  of 
sufficient  capacity  to  supply  the  future  demands  of  the 
entire  system. 

Comprehensive  Analysis  of  Rural  Service 
Situation  to  Be  Made 

AN  ANALYSIS  of  farm  service  methods  is  to  be 
iXmade  by  the  rural  service  committee  of  the  N.  E. 
L.  A.,  according  to  plans  outlined  at  its  meeting  last 
week  in  Chicago.  The  committee  intends  to  select  sev- 
eral of  these  methods,  which  are  more  or  less  alike  in 
principle,  differing  only  in  application,  and  include 
them  in  its  report  with  discussions  of  the  advantages 
and  disadvantages  of  the  points  wherein  the  methods 
differ.  It  is  also  proposed  to  collect  data  and  make  such 
an  investigation  as  will  facilitate  a  more  correct  deter- 
mination of  the  difference  in  costs  between  urban  and 
rural  service.  The  committee  believes  that  there  should 
be  some  standard  form  for  rural-service  line  construc- 
tion, and  it  is  consequently  going  ahead  to  collect  in- 
formation on  present  practice.  The  committee  also 
believes  that  it  is  absolutely  necessary  to  educate  the 
farmer  to  the  value  of  electrical  service  and  i.s  conse- 
quently planning  to  gather  information  to  show  in  a 
conclusive  way  that  the  farmer  can  pay  a  rate  sufficient 
to  make  this  kind  of  service  profitable  to  the  utility. 
Believing  that  there  is  a  lack  of  electrically  driven  farm 
machines,  the  committee  plans  to  point  out  to  manufac- 


turers in  a  general  way  the  things  that  are  most  needed. 
Ccrmpilation  of  statistics  showing  the  number  of 
farms  in  the  country,  how  they  are  distributed  and  the 
number  of  lines  necessary  to  serve  them,  and  an  ap- 
proximate estimate  of  the  cost  of  such  a  system,  are 
among  the  further  plans  of  the  committee. 


One  Hundred  and  Fifty  Thousand 
Hear  Arlington  Exercises 

SOUND  amplifiers  and  the  latest  developments  in  long- 
distance telephony  made  it  possible  for  approximately 
150,000  persons  in  Washington,  New  York  and  San 
Francisco  to  hear  the  Armistice  Day  exercises  at  the 
Arlington  (Va.)  National  Cemetery  as  clearly  as  if  they 
had  been  there.  This  was  the  largest  audience  that  had 
ever  been  able  to  hear  the  same  speaker  simultaneously 
and  the  first  time  that  a  crowd  had  been  addressed  at 
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PART  OF  THE  THIRTY  THOUSAND  IN  FRONT  OP 
MADISON  SQUARE  GARDEN  IN  NEW  YORK 

such  long  distance.  Col.  J.  J.  Cartj%  vice-president  of 
the  American  Telephone  &  Telegraph  Company  and  head 
of  the  development  and  research  department  which  per- 
fected the  apparatus  used,  declared  that  the  exercises 
could  have  been  heard  in  many  other  cities  but  for  the 
fact  that  much  of  the  apparatus  required  was  of  such 
recent  development  that  the  parts  could  not  be  manu- 
factured in  time. 

Upon  being  questioned  regarding  his  opinion  of 
the  significance  of  the  development.  Colonel  Carty  said: 
"It  constitutes  an  event  of  the  first  magnitude  in  com- 
munication. It  enables  audiences  in  numbers  and  size 
heretofore  undreamed  of  to  hear  a  speaker's  voice  or 
the  sound  of  music  at  the  moment  of  delivery  despite 
the  distance  of  its  origin.  With  more  elaborate  prepa- 
rations it  will  be  possible  for  the  President  of  the 
United  States,  if  he  so  desires,  to  talk  to  audiences 
assembled  in  every  state  in  the  Union  without  leaving 
his  desk,  or  the  head  of  an  industrial  corporation  may 
address  simultaneously  his  workers  gathered  in  plants 
all  over  the  country.  The  achievement  will  even  have 
a  marked  effect  on  the  future  design  of  auditoriums. 
No  large  one  will  be  complete  without  the  loud  speaker." 

The  tremendous  physical  accomplishment  was  not  the 
only  thing.  Colonel  Carty  went  on  to  say:  "The  re- 
sults transcend  the  importance  of  the  apparatus  in- 
volved. More  important  than  the  .scientific  aspects  was 
the  fact  that  masses  of  people  separated  by  nearly  4,000 
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miles  were  thereby  enabled  to  pray,  to  sing  and  to  listen 
in  unison.  The  results  were  sublime  and  impressive 
The  emotions  aroused  cannot  be  expressed  in  print; 
they  must  be  experienced. 

By  far  the  most  difficult  problems  which  had  to  be 
solved  in  developing  the  loud-speaker  system  were  those 
involving  the  transmission  and  reproduction  of  speech 
with  such  perfect  fidelity  that  all  individual  character- 
istics and  modulation  of  a  speaker's  voice  would  be  ac- 
curately preserved.  These  problems  were  much  more 
difficult  than  that  of  simply  amplifying  the  voice.  Never- 
theless, the  present  loud-speaker  system  has  proved  emi- 
nently successful  from  each  of  these  viewpoints. 

In  general,  the  system  comprises  two  distinct  sets  of 
equipment,  namely,  (1)  the  apparatus  for  receiving  the 
sound  vibrations  and  amplifying  them  at  the  delivery 
end,  and  (2)  the  intervening  telephone  circuits.  The 
outward  appearance  of  the  loud-speaker,  as  installed  at 
Madison  Square  Garden,  where  30,000  people  are  esti- 
mated to  have  heard  the  exercises,  is  shown  in  the 
accompanying  illustration.  Similar  but  concealed  pro- 
jectors were  employed  inside  the. auditorium.  At  Arling- 
ton Cemetery  the  projectors  were  placed  on  top  of  the 
semicircular  colonnade  of  the  amphitheater,  but  there 
too  they  were  concealed  from  view  of  the  audience. 
Tests  made  by  the  telephone  engineers  showed  that  in 
general  the  best  acoustic  results  are  obtained  by  the  use 
of  a  large  cluster  of  projectors,  rather  than  a  number 
of  small  horns  distributed  at  intervals  over  the  area  to 
be  covered.  In  the  long-distance  telephone  circuits  be- 
tween Washington  and  San  Francisco  there  were  fifteen 
small  amplifiers  or  telephone  repeaters  placed  at  inter- 
vals of  about  300  miles.  Each  of  these  repeaters  ampli- 
fied the  incoming  energy  about  eleven  times.  Both  the 
repeaterg  and  the  loud-speaker  amplifiers  involved  the 
application  of  the  so-called  "vacuum  tube,"  which  is 
rapidly  becoming  one  of  the  most  important  items  of 
electrical  apparatus.  While  the  vacuum  tube  is  the 
direct  result  of  many  recent  discoveries  in  science,  much 
of  the  credit  for  its  present  state  of  perfection  belongs 
to  the  telephone  engineers  already  mentioned  and  to  the 
laboratories  of  the  Western  Electric  Company,  of  which 
Dr.  A.  C.  Jewett  is  director. 


Southern  Power  to  Build  Two 
New  Plants 

THE  Southern  Power  Company,  with  headquarters 
in  Raleigh,  N.  C,  announced  this  week  that  it  has 
just  let  contracts  for  the  wheels  and  generators  for 
two  new  stations  on  the  Catawba  River,  one  at  Great 
Falls,  S.  C,  and  the  other  at  Mountain  Island,  N.  C. 
For  the  first,  to  be  known  as  Great  Falls  Power  House 
No.  2,  three  18,750-kva.  units  have  been  ordered.  It 
is  expected  to  have  the  plants  completed  and  ready  for 
operation  in  twelve  months.  The  Southern  Power  Com- 
pany already  has  a  dam  at  this  place  and  a  plant 
developing  40,000  hp. 

Construction  at  Mountain  Island  will  be  from  the 
ground  up,  as  there  is  nothing  on  the  site  now  but  the 
remains  of  the  old  Mountain  Island  cotton  mill,  which 
was  washed  away  in  the  flood  of  1916.  Both  dam  and 
plant  are  to  be  constructed  here,  besides  necessary  pre- 
liminary work,  and  it  is  estimated  that  it  will  take  two 
years  to  complete  the  job.  Four  18,750-kva.  units  have 
been  ordered  for  this  plant.  This  will  be  the  second 
largest  station  in  the  company's  system,  being  exceeded 
only  by  the  station  at  Wateree,  S.  C,  with  84,000  hp. 


capacity.  To  facilitate  construction  of  the  plant,  the 
Piedmont  &  Northern  Railway,  a  subsidiarj'  of  the 
power  company,  will  be  extended  three  and  a  half  miles 
from  Mount  Holly  to  the  scene  of  operations. 

The  news  that  the  Southern  Power  Company  is  to 
resume  construction  work,  discontinued  some  three 
years  ago,  is  received  with  intense  gratification 
throughout  the  Piedmont  section.  For  some  time  there 
has  not  been  enough  power  available  to  meet  all  the 
demands,  and  the  power  company  has  not  been  able 
to  make  any  important  new  contracts  for  a  year  or 
more.  Although  it  has  been  generally  known  that  the 
company  had  no  power  to  sell,  it  has  on  file  now  applica- 
tions for  35,000  hp. 

The  wheels  and  generators  in  the  two  plants  will  be 
of  identical  design.  The  wheel  contract  has  been  let  to 
the  S.  Morgan  Smith  Company  and  the  generator  con- 
tract to  the  Allis-Chalmers  Company.  Contracts  for 
the  construction  work  are  to  be  let  shortly. 


Open  Meeting  for  Metermen  to  Be  Held 
in  Springfield,  111.,  in  February 

THE  national  meter  committee  of  the  National  Elec- 
tric Light  Association  will  hold  an  open  meeting  in 
Springfield,  111.,  on  Feb.  15  in  the  Sangamo  Electric 
Company's  assembly  hall,  at  which  metermen  and  men 
who  are  interested  in  the  metering  of  electrical  cur- 
rent, especially  thosf;  who  are  directly  in  charge  of 
meter  departments,  are  cordially  invited  to  be  present. 
The  committee  in  charge  has  arranged  an  interesting 
and  educational  program  and  feels  that  considerable 
benefit  will  be  derived  by  those  who  are  in  attendance 
at  this  meeting.  The  national  meter  committee  is  ask- 
ing for  a  large  attendance  so  that  it  may  find  out  the 
problems  which  the  men  have  and  help  to  solve  them. 


Manitoba  Power  Building  Large  Plant 
on  Winnipeg  River 

THE  MANITOBA  Power  Company,  Ltd.,  is  building 
on  the  Winnipeg  River  at  Great  Falls  a  hydro- 
electric plant  which  will  have  an  ultimate  rating  of 
168,000  hp.  The  initial  capacity  will  be  56,000  hp.. 
consisting  of  two  28,000-hp.  units.  The  plant  will 
operate  under  an  effective  head  of  56  ft. 

The  company  is  also  building  17  miles  of  high-tension 
line  from  the  Great  Falls  plant  to  a  connection  with  the 
existing  line  from  the  Pinawa  hydro-electric  power 
plant  of  the  Winnipeg  Electric  Railway  Company  to 
Winnipeg.  

New  Orleans  Negotiations  Halted 

A  DECISION  of  the  Louisiana  Supreme  Court  con- 
tinuing in  force  the  injunction  restraining  the  city 
of  New  Orleans  from  entering  into  any  agreement  with 
the  New  Orleans  Railway  &  Light  Company  on  car  fares 
caused  the  negotiations  between  the  city  and  the  com- 
pany to  come  to  a  halt  last  week.  It  had  been  con- 
fidently expected  that  all  points  in  discussion  would  be 
amicably  settled  this  week.  It  is  now  felt  that  nothing 
can  be  done  until  the  city  has  got  free  from  the  injunc- 
tion proceedings. 

All  this  time  the  company  is  unable  to  go  ahead  with 
electrical  development  because  its  plans  for  extending 
service  are  a  part  of  the  proposed  joint  agreement. 
There  are  now  more  than  3,000  unfilled  applications  for 
electric  light  and  power  service 
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Wireless  Telephony  Carries  the  Final 
Speeches    of    Mayoralty    Candidates. — 

The  heated  mayoralty  campaign  in  Xew 
York  City  came  to  an  end  last  week  on 
the  eve  of  election  with  bursts  of  wire- 
less eloquence  from  both  candidates. 
Their  final  appeals  and  arguments  were 
spoken  into  radio-telephonic  apparatus 
and  carried  to  receiving  stations  every- 
where in  the  Greater  City,  by  which 
means  they  were  heard  by  thousands  of 
auditors  scattered  over  a  territory  many 
miles  in  area. 

The  Youngest  President  .of  the 
A.  I.  E.  E.  —  In  the  Electrical 
World's  frontispiece  sketch  of  Prof. 
Charles  F.  Scott,  printed  on  Nov.  5, 
reference  was  made  to  his  election  to 
the  presidency  of  the  American  Insti- 
tute of  Electrical  Engineers  in  1902, 
when  he  was  only  thirty-eight  years 
old,  and  the  distinction  of  having  been 
the  youngest  of  all  the  Institute  presi- 
dents was  accorded  to  him.  This  was 
an  error.  Young  for  such  an  honor 
as  Mr.  Scott  was,  a  man  even  younger 
had  previously  had  it  conferred  upon 
him,  in  1887,  when  T.  Commerford 
Martin,  then  in  his  thirty-first  year, 
was  chosen  as  the  man  fittest  to  head 
the  body.  Mr.  Martin  was  the  third 
president  of  the  Institute  and  had  al- 
ready in  those  pioneer  days  begun  the 
willing,  vigorous  and  able  service  in 
his  chosen  field  that  he  was  for  so  long 
to  continue. 

Engineering  Libraries. — The  Special 
Libraries  Association,  a  national  body 
with  offices  in  Washington,  has  found 
more  than  1,300  "special"  libraries  in 
the  country,  many  of  which  are  largely 
concerned  with  engineering,  technology, 
electricity,  chemistry  and  industrial 
management.  Engineering  libraries  of 
various  types  are  maintained  by  na- 
tional and  local  engineering  societies, 
by  colleges  and  universities,  by  large 
manufacturing  companies,  by  profes- 
sional engineering  firms,  by  public 
utility  companies  and  by  various  other 
agencies.  Some  of  these  libraries  have 
been  in  existence  for  many  years,  but 
many  others  have  only  recently  been 
established.  The  most  complete  and 
comprehensive  collection  is  that  of  the 
Engineering  Societies'  Library  in  New 
York  City.  Thirty-six  libraries  devoted 
especially  to  electricity  were  found. 
As  a  result  of  the  association's  survey 
a  "Special  Libraries  Directory"  has 
been  issued. 

Oil-Immersed  X-Ray  Apparatus. — An 
important  advance  in  the  development 
of  X-ray  apparatus  has  lately  been 
announced  by  Dr.  W.  D.  Coolidge  of 
the  General  Electric  Company's  re- 
search laboratory,  in  speaking  before 
the  American  Roentgen  Ray  Society. 
Dr.  Coolidge  described  new  types  of 
experimental  outfits  which  have  elim- 
inated the  danger  of  electric  shook  to 
patient  or  operator  by  complete  isola- 
tion of  high-tension  sources  within  a 
grounded  oil-filled  metallic  container. 
This  receptacle  contains  the  X-ray  tube, 
a  high-tension  transformer  and  a 
Kearsley  stabilizer,  the  whole  weighing 
only  20  lb.  The  metal  can  is  rotatably 
mounted  in  a  .steel-forked  bracket  giv- 
ing thorough  freedom  of  motion  both 
vertically  and  horizontally  through  a 
considerable  space  and  with  just  enough 
friction  to  hold  it  wherever  put.  The 
X-rays  pass  through  the  top  of  the 
scaled  container  and  are  focused  by  a 
"bakelite"  tube  attached  to  the  con- 
tainer which  also  serves  as  a  mechan- 
ical contact  between  the  outfit  and  the 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


patient.  The  small-sized  apparatus  for 
dental  radiography  operates  on  40,000 
volts  and  10  milliamperes,  and  the 
larger  apparatus  for  more  general  work 
on  60,000  volts  and  50  milliamperes. 
The  tube,  which  is  of  the  self-rectify- 
ing type,  is  only  5.75  in.  long,  the 
smallest  yet  developed. 

Increased  Capacity  at  Lowellville, 
Ohio. — Work  has  been  begun  by  the 
Pennsylvania-Ohio  Power  &  Light 
Company  on  the  erection  of  an  addition 
to  the  Lowellville  (Ohio)  generating 
station  to  house  a  new  20,000-hp.  turbo- 
generator. This  additional  unit  will 
bring  the  capacity  of  the  Lowellville 
station  to  80,000  hp.  The  greater  part 
of  the  foundation  work  was  completed 
some  time  ago.  The  need  for  an  in- 
creased production  at  Lowellville  has 
sprung  up  in  the  last  four  months,  when 
industrial  and  commercial  consumers  of 
power  have  been  added  steadily  in  the 
Youngstown,  Newcastle  and  Sharon  dis- 
tricts. The  power  output  in  the  four 
weeks  ended  Oct.  22  showed  an  increase 
of  25.5  per  cent  over  the  four-week 
period  ended  July  30. 

Power  Project  for  Lancashire  District 
of  England. — Plans  for  supplying  elec- 
ttncal  energy  to  the  southeastern  part 
of  Lancashire,  England,  of  which  the 
city  of  Manchester  is  the  center  and 
which  includes  many  smaller  manufac- 
turing towns,  have  been  completed 
which,  though  they  still  lack  municipal 
and  parliamentary  acceptance,  will,  it 
is  thought,  be  finally  adopted.  By 
these  plans  it  is  hoped  to  save  £250,000 
in  generating  costs  in  ten  years.  Many 
existing  central  stations  will,  if  the 
plan  goes  through,  be  put  out  of  com- 
mission, but  five  or  six  will  be  extended 
and  will  co-operate  with  a  great  station 
that  the  Manchester  Corporation  is 
erecting  at  Barton.  It  is  a  curious 
fact,  says  the  London  Eyigineer,  that 
within  this  great  industrial  area  there 
is  no  waste  heat  available,  either  in  the 
form  of  gas  or  of  exhaust  steam,  for 
use  in  the  generation  of  electricity, 
nor  any  water  resources  which  can  be 
utilized  except  for  condensing  purposes. 

Electric  Steamship  Drive  Scores  Two 
More  Successes. — The  first  electrically 
driven  cutter  in  the  United  States  Coast 
Guard — the  Tampa — which  takes  the 
place  of  the  boat  of  the  same  name 
torpedoed  off  the  English  coast  in  the 
last  year  of  the  war  with  a  loss  of  all 
hands,  has  had  her  sea  tests,  and  the 
drive  is  pronounced  by  her  officers  to 
be  a  complete  success,  especially  as  re- 
gards reversing  and  stopping  the  craft. 
From  full  speed  ahead  at  better  than 
15  knots  to  a  dead  stop  in  less  than  the 
ship's  length  was  her  record.  The  best 
that  any  other  cutter  has  done  has  been 
to  stop  within  three  ship's  lengths,  the 
boat's  engineer  said.  A  similar  ad- 
vantage was  found  in  the  case  of  the 
Victorious,  the  fifth  of  the  12,000-ton 
cargo  carriers  which  are  being  equipped 
with  electric  drive  for  the  United  States 


Shipping  Board  at  the  Todd  Shipyard 
Corporation's  basin  in  Brooklyn,  N.  Y. 
The  average  speed  attained  by  the  Vic- 
torious during  her  trials  showed  a  gain 
of  1.6  knots  over  her  speed  before  the 
electric  drive  was  installed.  From  full 
speed  ahead,  with  the  propeller  turn- 
ing at  the  rate  of  100  revolutions  a 
minute,  full  speed  astern,  with  the  pro- 
peller turning  at  the  same  rate,  was 
accomplished  in  four  seconds.  The  ves- 
sel was  brought  to  a  complete  halt  in 
two  minutes  and  forty  seconds. 

University  of  Illinois  Annual  Elec- 
trical Show.  —  Plans  for  the  annual 
electrical  show  to  be  given  by  faculty 
and  students  of  the  electrical  engineer- 
ing department  of  the  University  of 
Illinois  have  just  been  made.  The  show, 
which  will  be  given  next  March  or  early 
in  April,  will  be  a  notable  exhibit  of 
the  most  advanced  ideas  in  electrical 
devices  and  merchandise.  Since  the 
close  of  the  war  these  shows  have  been 
revived  and  marked  interest  has  been 
demonstrated  in  them  by  faculty,  stu- 
dents and  the  public  generally. 

Louisville's  Electric  Home. — Through 
the  efforts  of  the  Electric  Club  of  Louis- 
ville, Ky.,  an  electric  home  was  opened 
to  the  public  in  that  city  on  Oct.  24. 
This  eight-room  house,  with  an  adjoin- 
ing garage,  has  105  outlets  and  forty- 
nine  electric  appliances  including  an 
electric  victrola,  clock,  furnace-heat 
regulator,  refrigerator  and  clothes 
drier.  Such  an  interest  was  shown  in 
this  ideal  home  that  during  the  first 
four  days  9,000  people  visited  it  and 
became  acquainted  with  the  possibilities 
of  service  offered  by  the  public  utilities. 

Valuation  of  Ohio  Utilities.— The  1921 
tax  valuation  of  Ohio  electric  light  and 
power,  natural  gas,  telephone  and  elec- 
tric railway  companies  is  $42,068,220 
higher  than  the  1920  valuation,  an  in- 
crease of  8.2  per  cent,  according  to 
figures  compiled  by  the  State  Tax  Com- 
missioners and  circulated  by  the  Ohio 
Committee  on  Public  Utility  Informa- 
tion. The  electric  light  and  power, 
natural  gas,  telephone  and  electric  rail- 
way companies  paid  $19,000,000  in 
taxes  for  1920.  'The  increased  valua- 
tions, combined  with  higher  rates  in 
almost  all  of  the  counties,  mean  that 
more  millions  must  be  collected  by 
these  companies  to  pay  their  higher  tax 
bill  for  1921.  Electric  light  and  power 
companies  received  the  biggest  increase 
in  their  tax  valuations,  being  boosted 
from  $78,097,920  in  1920  to  $93,285,450 
this  year,  an  increase  of  $15,187,530,  or 
19.4  per  cent. 

Progress  of  the  Rhone  Dam. — Prelim- 
inary work  on  the  hydro-electric  de- 
velopment upon  the  Rhone,  in  France,  is 
proceeding  satisfactorily,  according  to 
the  Engineer's  Paris  correspondent.  The 
most  difficult  part  of  the  undertaking 
will  be  the  Genissiat  dam,  which  is  to 
have  a  height  of  about  330  ft.  and  which 
it  was  feared  might  be  imperiled  by  pos- 
sible fissures  in  the  underlying  chalk 
strata.  For  nearly  two  years  past  an 
elaborate  system  of  soundings  and  bor- 
ings has  been  in  progress.  This  work 
proved  that  the  foundation  for  the  dam 
would  be  perfectly  sound.  It  is  hoped 
that  with  the  termination  of  the  pre- 
liminary work  it  will  be  possible  to 
proceed  with  the  construction  of  the 
Compapnie  Nationale  de  Rhone,  which 
does  not  appear  to  be  making  so  much 
headway  as  had  been  expected,  first, 
on  account  of  the  financial  situation 
generally  and  then  because  public 
opinion  was  influenced  against  it. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Decree  Impounding  Part  of  Custom- 
ers' Payments  Does  Not  Empower  Com- 
mission to  Fix  Kate  Retroactively. — In 

Consolidated  Gas  Company  of  New 
York  vs.  Attorney-General  the  United 
States  Court  for  the  Southern  District 
of  New  York  declared  that  a  decree  lim- 
iting the  rate  to  be  charged  by  a  gas 
company  and  impounding  a  certain  part 
of  the  money  collected,  to  be  later  dis- 
tributed according  to  a  rate  eventually 
determined  by  authority  of  the  state, 
does  not  require  that  the  power  given 
to  the  Public  Service  Commission  shall 
extend  to  fixing  a  rate  to  be  effective 
retroactively.  The  time  fixed  by  the 
decree  for  impounding  was  extended  for 
three  months  after  the  determination 
of  the  appeal  in  order  to  give  the  Pub- 
lic Ser\'ice  Commission  time  to  set  a 
new  rate.     (274  Fed.  986.)' 

Trade  Associations  May  Exchange 
Price  Lists  and  Other  Data.— A  point 
of  interest  to  the  three  thousand  trade 
associations  existing  in  the  United 
States  was  settled  in  the  Federal  Dis- 
trict Court  at  Chicago  when  it  was  held 
that  such  associations  may  lav\'fully 
exchange  price  lists  and  other  trade 
data.  Suit  had  been  brought  against 
the  Armstrong  Bureau — maintained  by 
thirteen  manufacturers  of  linseed  oil  for 
purposes  such  as  those  named — as  a  part 
of  the  government's  anti-tnast  prosecu- 
tions. "Logic  which  assumes  that  be- 
cause there  is  an  opportunity  to  fix 
prices,  therefore  prices  are  fixed,  is  con- 
trary to  the  genius  and  logic  of  our 
law,"  said  the  court.  "Every  man  is 
presumed  to  be  innocent  until  he  is 
proved  guilty.  If  the  Armstrong  Bu- 
reau is  to  be  dissolved  merely  because 
it  afforded  the  members  an  opportunity 
to  fix  prices,  then  this  court  with  equal 
propriety  could  be  asked  to  dissolve  any 
lunch  club  where  business  men  meet. 
This  theory  hardly  warrants  discussion." 

Federal  Court  Issues  Restraining  Or- 
der Permitting  Increased  Kates  Tempo- 
rarily.— In  Northwestern  Bell  Telephone 
Company  and  Tri-State  Telephone  & 
Telegraph  Company  vs.  Attorney-Gen- 
eral, the  United  States  District  Court 
for  the  District  of  Minnesota  has  held 
that  pending  an  application  for  an  in- 
terlocutory injunction  against  the  en- 
forcement by  state  officials  of  existing 
telephone  rates  and  an  order  of  a  state 
commission  denying  temporary  in- 
creases where  it  appears  that  the  exist- 
ing rates  are  confiscatory,  that  the 
companies  have  been  trying  for  several 
months  to  get  temporary  relief,  and  that 
every  day's  delay  is  important  and  per- 
haps vital  and  it  cannot  be  told  when 
the  application  for  an  interlocutory  in- 
junction can  be  heard  by  throe  judges 
as  required  by  law,  a  temporary  re- 
straining order  granting  an  increase  in 
rates  until  the  hearing  of  such  applica- 
tion will  be  granted  on  conditions  pro- 

*The  Ipft-hand  numbers  refer  to  the  vol- 
ume and  thp  ritrht-hand  numbers  to  the 
page  o£,the  National  Reporter  S.vstem. 


tecting  customers  in  case  it  is  finally 
determined  that  the  increase  ought  not 
to  have  been  granted.  (274  Fed.  384.) 
Contract  Rights  of  Cities  in  South 
Dakota.  —  A  preliminary  injunction 
granted  to  the  Water,  Light  &  Power 
Company  against  the  city  of  Hot 
Springs,  S.  D.,  was  dissolved  and  the 
company's  bill  dismissed  by  the  United 
States  District  Court,  which  held  that 
the  constitutional  provision  that  "no 
law  making  any  irrevocable  grant  of 
privileges,  franchises  or  immunity  shall 
be  passed"  was  not  violated  by  a  city 
ordinance  granting  a  franchise  for  a 
term  of  years  to  an  electric  company, 
including  a  rate  contract.  In  granting 
a  franchise  to  an  electric  company,  the 
court  held,  a  city  may  by  a  contract  ac- 
cepted by  the  company  fix  maximum 
rates  of  charge  for  a  stated  term,  and 
this  contract  will  be  valid  and  binding 
during  the  term,  regardless  of  the  fact 
that  the  rates  so  fixed  may  be  or  may 
become  confiscator>'.     (274  Fed.  827.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Funding  Bond  Discount. — The  Indi- 
ana Public  Service  Commission,  dismis- 
sing an  application  from  the  Wabash 
Valley  Electric  Company,  has  declared 
that  a  public  utility  is  not  permitted 
under  the  laws  of  the  state  to  issue 
securities  for  the  purpose  of  funding 
bond  discount. 

Motion-Picture  Theater  Allowed  to  Go 
on  Power  Schedule.  —  The  New  York 
Public  Service  Commission  has  granted 
the  application  of  the  Bellevue  Theater 
Ciorporation  for  a  power  rate  on  the 
electrical  energy  used  to  operate  its 
motion-picture  projecting  machine  at 
Niagara  Falls,  instead  of  the  lighting 
rate  which  had  previously  been  charged 
by  the  Niagara  Electric  Service  Corpo- 
ration. The  fact  that  the  alternating- 
current  energy  delivered  by  the  com- 
pany had  to  be  changed  to  direct  current 
for  the  use  of  the  theater  was  the 
ground  on  which  the  Bellevue  corpora- 
tion claimed  the  much  lower  rate  now 
accorded  to  it. 

Rates  for  Hauling  Coal  to  Central 
Station  Reduced.  —  "The  Public  SerN-ice 
Commission  of  Pennsylvania  has  ordered 
the  Lehigh  &  New  England  Railroad 
Company  to  reduce  to  35  cents  a  ton 
its  rates  for  hauling  coal  from  Coaldale, 
Lansford.  Nesquehoning  and  other 
places  in  that  neighborhood  to  the  plant 
of  the  Pennsylvania  Power  &  Light 
Company  at  Hauto.  This  order  sustains 
a  complaint  of  the  central-station  com- 
pany. In  announcing  its  decision  the 
commission  said  that  the  contention 
that  the  commission  had  no  authority 
to  change  rates  within  the  federal 
guarantee  period  was  without  merit. 
The  rates  of  40  and  70  cents  in  effect 
during  the  period  covered  by  the  com- 
plaint are  set  aside.  In  regard  to  a 
contention  regarding  switching  service 
charges,  the  commission  said  there  was 
no  such  thing  as  a  foot-rule  standard 
for  switching  and  other  charges  com- 
parable to  that  under  attack. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Institute  Section  .Meetings. — Section 
meetings  of  the  A.  I.  E.  E.  for  next 
week  are  scheduled  as  follows:  Nov.  2.5, 
Kansas  City,  "Diesel  Engines,"  by  C. 
E.  Beck;  Nov.  25,  Toronto,  "Instruments 
and  Measurements." 

Boston  Section,  A.  I.  E.  E. — "Electric 
Waves  and  Their  Application  to  Radio 
Telegraphy  and  Telephony"'  was  the 
subject  of  an  address  before  this  section 
on  Wednesday,  Nov.  16,  by  Prof.  E. 
Leon  Chaffee  of  the  Har\'ard  Engineer- 
ing School. 

Western  Inspectors  -Announce  Janu- 
ary Convention. — .Announcement  comes 
from  the  Western  Association  of  Elec- 
trical Inspectors  that  the  seventeenth 
annual  convention  of  that  association 
will  be  held  in  Chicago  at  the  Hotel 
Sherman  on  Jan.  17,  18  and   19,  1922. 

Engineers'  Club  of  Philadelphia. — O. 
C.  Merrill,  executive  secretary  of  the 
Federal  Power  Commission,  will  discuss 
"Accomplishments  Under  the  Federal 
Water-Power  Act"  before  this  club  at 
the  luncheon  on  Tuesday,  Nov.  22.  On 
Nov.  29  Jacob  Billikopf,  founder  of  the 
Kansas  City  Board  of  Public  Welfare, 
will  be  the  speaker. 

Dr.  Hollis  to  Speak  on  Waste. — At 
the  Philadelphia  Chamber  of  Commerce 
on  Monday,  Nov.  28,  at  8  p.m..  Dr.  Ira 
N.  Hollis,  president  Worcester  Poly- 
technic Institute,  past-president  A.  "S. 
M.  E.  and  a  member  of  the  committee 
on  the  elimination  of  waste  in  industry 
appointed  by  Secretary  of  Commerce 
Hoover,  will  address  a  joint  meeting  of 
the  Philadelphia  Section  of  the  Taylor 
Society,  the  Atlantic  Chapter,  Society 
of  Industrial  Engineers,  and  the  Indus- 
trial Engineering  Club  on  "Waste  and 
Its  Relation  to  the  Industries." 


Coming     Meetings     of     Electrical     and 
Other  Technical  Societies 

A.  I.  E.  E.  Section  Meetings — Kansas  City, 

Nov.   25  ;  Toronto,  Xov.  25  ,  Minnesota. 

Nov.  2S  ;  Atlanta,  Nov.  30  ;  Providence. 

Pec   2  ;   Baltimore,   Dec   S  ;  New  York. 

Pec.   14. 
A.  I.  and  S.  E.  E. — Pittsburgh  Section.  Nov. 

21  :  Cleveland  Section.  Dec  12  ;  Chicago 

Section.   Dec   16;  Philadelphia  Section, 

Pec   20. 
Philadelphia     Section.     American     Welding 

Society — Philadelphia.  Nov.  21. 
Kentucky   .\ssociation   of   Public   Utilities^ 

Louisville.  Xov.   22. 
Philadelphia  Chapter,  .\merican  Society  for 

Steel    TreatinK — Philadelphia,    Nov,    25. 
American    Physical    Society — Chicago,    Nov. 

25-26  ;  Toronto,  Pec.  27-30. 
Electrical     Supplv     Jobbers'     Association — 

Cleveland.   Nov.   3".  Pec  1-2.     Atlantic 

Pivision.  Cleveland.  Nov.  29. 
.\merioan  Society  of  Mechanical  Engineers 

— New  York,  Dec.  5-9. 
.\mcrican    Society    of    Refrigerating-    Elngi- 

neers — New  York.  Pec.   5-7. 
.\mcrican  Institute  of  Chemicil  Engineers.— 

Baltimore.  Pee.  6-9. 
.\raerican  A.s.xocialion  for  the  Advancement 

of  Science — Toronto.  Pec  27-31. 
American     Engineering     Council  —  Wash- 
ington. Jan.   5-6. 
.\meric;>n   Society  of  Civil    Engineers — New 

York.  Jan.  1?-19. 
National   Sleter   Committee.   N.    E.   I*.  A. — 

Springfield,  111.,  Feb.  15. 


November  19,  1921 


ELECTRICAL     WORLD 


1045 


Men  of  the  Iiidvistry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


John  N.  Cadby,  consulting  engineer 
of  Madison,  Wis.,  has  been  selected  as 
executive  manager  of  the  Wisconsin 
Electrical  Association  and  will  take 
office  on  March  1,  1922.  Mr.  Cadby 
comes  to  this  important  work  after 
many  years  of  intimate  contact  with 
the  public  utilities  industry  of  Wiscon- 
sin. He  was  born  in  Merton,  Wis.,  in 
1880  and  graduated  from  the  Electrical 
Engineering  College  of  Wisconsin 
University  in  1903.     During  the  years 


immediately  following  graduation  Mr. 
Cadby  was  employed  in  designing,  con- 
tracting, teaching  and  other_  engineer- 
ing pursuits.  In  1908  he  joined  the 
engineering  staff  of  the  Railroad  Com- 
mission of  Wisconsin  and  for  the  next 
ten  years  was  in  direct  charge  of  the 
numerous  regulatory  operations  under- 
taken by  that  commission  relating  to 
the  gas,  electric  and  telephone  com- 
panies operating  in  Wisconsin.  Dur- 
ing these  years  he  visited  utilities  in 
numerous  cities  outside  the  state  to  re- 
port on  the  practices  and  standards  in 
force  when  no  state  commission  was 
in  existence.  In  recent  years  he  has 
frequently  been  called  upon  to  repre- 
sent the  commission  at  conferences  with 
the  national  engineering  and  public 
utilities  associations  and  to  describe 
the  work  of  the  Wisconsin  commission 
both  in  technical  publications  and  be- 
fore such  conventions.  One  example  of 
Mr.  Cadby's  pioneering  work  is  the 
Wisconsin  telephone  standards  of  serv- 
ice in  force  since  1914.  In  1917  he  re- 
signed from  the  commission's  staff  and 
opened  a  consulting  engineering  office. 

O.  G.  r.illett  has  been  appointed 
superintendent  of  the  South  Meadow 
station  of  the  Hartford  (Conn.)  Elec- 
tric Lighi  Company,  and  F.  V.  Whitney 
has  been  appointed  to  the  same  post  at 
the  Dutch  Point  station  of  the  same 
company.  IBoth  will  report  to  F.  M. 
Wilbraham,  superintendent  of  power. 


Prof.  Walther  Nemst  of  the  Uni- 
versity of  Berlin  has  been  awarded  the 
Nobel  prize  for  1920  in  chemistry  by 
the  Swedish  Academy.  Professor 
Nernst  is  one  of  the  best  known 
physical  chemists  in  Germany  and  was 
awarded  the  iron  cross  of  the  first 
class  for  distinguished  service  of  a 
scientific  character  for  the  German 
army.  He  is  probably  best  known, 
however,  as  the  inventor  of  the  Nernst 
incandescent  lamp,  which  appeared  at 
one  time  to  be  about  to  enter  into  uni- 
versal use  but  was  superseded  by  the 
tungsten  lamp.  Dr.  Nernst  has  con- 
tributed to  the  technical  press  many 
papers  on  scientific,  physical  and  elec- 
trochemical topics,  based  upon  his 
original  researches. 

Philip  Torchio,  chief  electrical  engi- 
neer of  the  New  York  Edison  Company, 
who  has  been  abroad  for  two  and  a  half 
months  observing  engineering  develop- 
ments in  Italy,  France  and  England, 
returned  to  this  country  recently.  He 
also  visited  northern  Africa,  but  most 
of  his  time  was  occupied  in  Naples, 
Rome,  Florence,  Venice,  Milan,  Paris, 
London  and  Birmingham.  Mr.  Torchio's 
recent  work  has  been  chiefly  the  de- 
velopment of  methods  which  will  in- 
crease the  reliability  and  continuity  of 
electric  service  from  central-station 
systems.  Toward  this  end  he  has  con- 
tributed considerably  to  the  industry, 
he  having  been  responsible  for  the  in- 
troduction of  thin-plate  storage  bat- 
teries for  central-station  standby  serv- 
ice and  being  the  patentee  of  various 
important  devices  used  in  connection 
with  underground  transmission,  such  as 
high-tension  cable-joint  construction, 
ground  and  fault  detectors,  insulating 
covering  for  cables,  manhole  circuit 
breakers,  reactance  coils  and  protective 
devices  for  busbars  and  cable  joints. 
Although  usually  associated  with  the 
direct-current  system  of  the  New  York 
Edison  Company,  Mr.  Torchio  has  also 
been  closely  identified  as  consulting 
engineer  with  the  development  of  the 
extensive  alternating-current  network 
in  and  around  New  York  City. 

S.  E.  Wolff,  well  known  as  a  public 
utility  valuation  and  rate  expert,  has 
been  elected  vice-president  of  the  United 
States  Food  Products  Corporation.  Mr. 
Wolff  is  a  Western  man,  having  been 
born  and  educated  in  Michigan,  where 
he  spent  his  earlier  business  life  in  the 
operation  of  public  utility  and  railroad 
properties.  In  1903  he  became  general 
manager  of  the  Jackson  (Mich.)  Gas 
Company  and  two  years  later  became 
vice-president  and  also  vice-president 
and  general  manager  of  the  gas,  elec- 
tric light  and  power  and  city  traction 
properties  in  Saginaw  and  Bay  City 
and  the  interurban  road  connecting 
these  cities.  In  1908  he  removed  to 
New  York  City  and  was  engaged  in 
the  executive  offices  of  Hodonpyl,  Wal- 
bridge  &  Company,  principally  in 
examination  and  reports  on  properties 
and  the  reorganization  of  working 
forces     of     such     properties     as     were 


acquired.  He  remained  with  this  com- 
pany until  1911,  when  it  was  succeeded 
by  Hodenpyl,  Hardy  &  Company,  Inc., 
for  whom  he  has  been  constantly  en- 
gaged in  examinations  of  organizations 
of  working  forces  and  management  of 
corporations,  principally  public  utilities, 
but  embracing  also  railroad,  manufac- 
turing and  mining  properties.  In  1917 
he  entered  the  army  and  was  assigned 
to  the  Signal  Corps  and  later  to  the 
Bureau  of  Aircraft  Production,  where 
he  served  as  the  head  of  the  finance 
division.  On  his  discharge  from  the 
army  he  resumed  his  duties  with  Hoden- 
pyl, Hardy  &  Company. 

G.  C.  Neff,  chaimian  of  the  newly 
formed  farm-life  committee  of  the  Na- 
tional Electric  Light  Association,  is  a 
native  of  Indiana  and  a  graduate  from 
Purdue  University,  class  of  1907.  After 
short  perio<ls  of  employment  with  the 
American  Bridge  Company  and  the 
Sandusky    Portland    Cement    Company, 


he  became  the  resident  engineer  on  the 
location  and  construction  of  a  68-mile, 
44-kv.,  double-circuit,  three-phase  trans- 
mission line  in  Wisconsin.  On  the  com- 
pletion of  the  line  he  became  the  super- 
intendent of  consti-uction  on  the  Portage 
transformer  and  frequency-changer 
substation.  In  1910  he  took  the  super- 
intendency  of  the  Southern  Wisconsin 
Power  Company,  and  in  1914  was  made 
the  general  superintendent  of  the 
Southern  Wisconsin  Power  Company 
and  Wisconsin  River  Power  Company. 
To  these  duties  were  added  those  of 
general  superintendent  of  the  Wiscon- 
sin Power,  Light  &  Heat  Company  and 
Central  Wisconsin  Utilities  Company 
in  1918,  the  Mineral  Point  Public  Serv- 
ice Company  in  1919  and  the  Janesville 
Electric  Company  in  1921.  The  six 
companies  o\vn  and  operate  hydro-elec- 
tric and  steam  plants  with  a  combined 
capacity  in  excess  of  .')0,000  kw.,  gen- 
erate annually  over  120,000,000  kw.-hr. 
of  electrical  energy  and  serve  fifty-five 
communities  in  central  and  southern 
Wisconsin.  He  has  been  a  member  of 
the  overhead  systems  and  inductive- 
interference  committees  of  the  National 
Electric  Light  Association  since  1920 
and  was  chairman  of  the  Madison  Sec- 
tion of  the  A.  I.  E.  E.  in  1920.  Re  is 
chairman  of  the  rural  lines  extension 
committee  of  the  Wisconsin  Electrical 
Association,  which  has  been  one  of  the 
leaders  in  formulating  rural  exten- 
sions rules  and  policies. 
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E.  R.  John.son  of  Minneapolis  has  been 
engaged  by  the  Ideal  Eleptric  &  Manu- 
facturing Company  of  Mansfield,  Ohio, 
to  take  entire  charge  of  all  synchronous- 
motor  sales. 

Bernard  R.  Hensel  has  been  selected 
by  the  Los  Angeles  contractor-dealers 
to  represent  them  on  the  joint  commit- 
tee which  will  direct  the  new  activity 
of  the  California  Electrical  Co-operative 
Campaign  looking  toward  closer  co- 
operation with  the  building  industry  in 
southern  California. 

C.  H.  Mackelfresh  has  opened  a  new 
district  office  in  Cincinnati,  Ohio,  at 
6  Greenwood  Building,  for  the  Railway 
&  Industrial  En^iineering  Company  of 
Greensburg,  Pa.  Mr.  Mackelfresh  is  a 
graduate  of  the  College  of  the  Univer- 
sity of  Cincinnati,  class  of  1909.  For 
several  years  past  he  has  been  con- 
nected with  the  supply  department  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company,  having  been  pre- 
viously engaged  in  central-station  and 
general  engineering  work. 

T.  D.  MacMuUen,  secretary  and  sales 
manager  of  the  Majestic  Electric  De- 
velopment Company  of  San  Francisco, 
is  the  chairman  of  a  committee  prepar- 
ing an  electrical  exhibit  for  the  coming 
Industrial  Exposition  at  San  Francisco. 
Mr.  MacMullen,  whose  company,  organ- 
ized in  1914,  has  expanded  until  it  now 
has  a  branch  factory  in  Philadelphia, 
has  been  active  in  the  affairs  of  the 
N.  E.  L.  A.,  the  Electrical  Development 
League  and  the  California  Electrical 
Co-operative  Campaign,  as  well  as  tak- 
ing part  in  civic  and  general  industrial 
affairs. 

Edward  M.  Eliot  has  been  appointed 
assistant  to  the  vice-presidency  of  the 
Underfeed  Stoker  Company  of  America. 
He  has  previously  been  service  manager 
for  the  Diamond  Power  Specialty  Com- 
pany, Detroit.  Mr.  Eliot  was  engaged  in 
power-plant  design  and  construction  for 
eight  years  with  the  Oregon  Electric 
Railway  Company,  the  Electric  Bond 
&  Share  Company  and  other  companies 
and  for  the  last  seven  years  has  spe- 
cialized in  the  organization  of  service 
work  and  repair  sales.  He  is  a  grad- 
uate of  Massachusetts  Institute  of 
Technology. 

Martin  J.  Wolf,  until  recently  vice- 
president  and  sales  manager  of  W.  N. 
Matthews  &  Brother,  Inc.,  of  St.  Louis, 
has  been  appointed  sales  manager  of 
the  Bussmann  Manufacturing  Company 
of  that  city.  Mr.  Wolf  entered  the  elec- 
trical field  in  1910  with  the  Hobson 
Electric  Company  of  Dallas,  Tex.,  as 
assistant     sales     manager.      Early     in 

1913  he  went  to  Chicago  as  sales  man- 
ager of  the  Hot  Point  Electric  Heat- 
ing Company.  His  aggressive  methods 
in  connection  with  this  organization  in 
some  measure  were  responsible  for  its 
remarkable  success  in  the  merchan- 
dising    of     electrical     appliances.      In 

1914  Mr.  Wolf  joined  the  organization 
of  W.  N.  Matthews  &  Brother,  as  man- 
ager of  sales,  becoming  vice-president 
and  a  director  in  1016.  In  this  com- 
pany he  retains  his  identity  as  an  offi- 
cer and  stockholder.  Mr.  Wolf  has  al- 
ways been  an  exponent  of  vigorous  but 
strictly  ethical  sales  policies,  and  has 
preached  and  pi-acticed  co-operation  be- 
tween the  various  elements  of  the  ebc- 
trical  industry.  He  is  a  close  student 
of  business  administration,  business 
economics  and  the  psychology  of  sales- 
manship and  has  lectured  upon  the  last- 
named  subject  before  business,  frater- 


nal and  civic  organizations  in  many 
parts  of  the  country. 

W.  P.  L'Honmedicu,  manager  of  the 
power  department,  San  Francisco  dis- 
trict, Westinghouse  Electric  &  Manu- 
ifacturing  Company,  has  been  elected 
chairman  of  the  San  Francisco  Section 
of  the  American  Institute  of  Electrical 
Engineers.  Mr.  L'Hommedieu  has  been 
an  untiring  factor  in  the  promotion  of 
Institute  and  engineering  interests  in 
central  California  and  has  helped  to 
strengthen  the  power  industry  of  that 
section  in  its  commercial  aspects.  For 
three  years  he  has  been  on  the  execu- 
tive committee  of  the  local  section  of 
the  A.  I.  E.  E.  and  he  is  serving  for 
the  fourth  time  on  the  engineering  com- 
mittee of  the  Pacific  Coast  Geographic 
Division  of  the  N.  E.  L.  A. 

G.  R.  Vi'atson,  formerly  Cincinnati 
representative  of  the  Crouse-Hinds 
Company,  has  just  been  made  sales 
manager  of  the  Wadsworth  Electric 
Manufacturing  Company.  For  seven 
years  he  was  electrical  supervisor  of 
the  Pullman  Car  Company  in  Chicago. 


H.  E.  Rice,  commercial  manager  of 
the  Atwater-Kent  Manufacturing  Com- 
pany, has  resigned  that  post  to  become 
associated  with  the  American  Bosch 
Magneto  Corporation  as  assistant  to 
the  president.  Mr.  Rice,  who  was  with 
the  Atwater-Kent  company  for  nearly 
twelve  years,  has  a  business  experience 
in  the  electrical  and  engineering  field 
covering  a  period  of  more  than  twenty 
years.  Trained  as  an  electrical  and 
mechanical  engineer,  he  has  held  posi- 
tions of  responsibility  in  different  elec- 
trical manufacturing  organizations  and 
for  a  long  period  devoted  himself  to  ex- 
perimental and  development  work  in 
connection  with  electrical  instruments, 
measuring  devices,  signaling  equipment 
and  small  refrigerating  machinery.  On 
leaving  his  former  associates  he  was 
presented  with  a  gold  watch.  In  the 
American  Bosch  organization  Mr.  Rice 
will  be  closely  identified  with  the  in- 
tensive and  substantial  sales  and  engi- 
neering program  of  the  new  organiza- 
tion in  connection  with  the  lighting, 
starting  and  ignition  equipment  now  in- 
cluded among  its  products. 
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The  next  three  years  were  spent  as  as- 
sistant to  the  New  York  manager  of 
the  Crouse-Hinds  Company,  after  which 
he  took  up  the  work  in  Cincinnati  from 
which  he  has  just  resigned. 

J.  G.  Sharp,  head  of  the  works  finan- 
cial division  of  the  Western  El.'ctric 
Company  at  Hawthorne,  has  recently 
been  made  assistant  treasurer.  Mr. 
Sharp's  Western  Electric  career  Logan 
in  October,  1893,  at  Chicago,  where  he 
was  hir;d  in  the  old  Clinton  Street 
factory  by  J.  Mason  Jackson,  then  sec- 
retary and  tre.^.surer  of  the  company. 
For  the  first  few  years  Mr.  Sharp  was 
switched  about  through  several  posi- 
tions to  afford  him  an  acquaintance 
with  the  company's  shops  and  busi- 
ness methods.  About  1S96  he  was  put 
in  charge  of  the  time  office,  to  which 
payroll  work  was  added  in  1898.  Dur- 
ing 1901  and  1902  he  was  chief  of  the 
machine  expense  and  time-posting  de- 
partment. The  following  year  he  had 
charge  of  shop  costs.  On  Oct.  15,  1904, 
he  took  the  helm  in  the  ticket  audit- 
ing and  record  room,  being  transferred 
to  Hawthorne  in  the  same  capacity 
four  years  later.  He  was  made  cashier 
and  head  paj-ni aster  at  Hawthorne  in 
December,  1910,  and  chief  of  the  finan- 
cial division  in  April,  1917.  His  ap- 
pointment as  assistant  treasurer  took 
effect  on  June  14  last. 
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Rayner  M.  Bedell,  an  electrical  en- 
gineer in  the  laboratories  of  Peter 
Cooper  Hewitt  until  Mr.  Hewitt's  death 
in  Paris  last  August,  died  of  tetanus 
Nov.  5,  at  Montclair,  N.  J.  He  was 
forty-one  years  old  and  a  graduate  of 
Cornell  University,  class  of  1902.  Mr. 
Bedell  was  a  candidate  for  the  Assembly 
on  the  single-tax  ticket  in  the  recent 
election. 

John  A.  Perkins,  who  died  on  Oct.  27 
from  apoplexy,  while  on  a  hunting  trip 
near  his  home  at  Lockport,  N.  Y.,  was 
well  known  both  in  the  electrical  field 
and  in  the  gas  industry.  His  capacity 
for  hard  work  and  his  mastery  of  the 
industries  with  which  he  was  identified 
earned  for  him  the  highest  esteem  cf 
public  utility  men.  Mr.  Perkins  was 
bom  in  South  Bend,  Ind.,  Sept.  2,  1877. 
At  the  age  of  sixteen  he  entered  the 
employ  of  the  South  Bend  &  Misha- 
waka  Gas  Company,  of  which  his 
father  had  been  the  manager  some 
years  before.  He  stayed  with  this  com- 
pany sixteen  years,  working  up  through 
the  organization  step  bv  step,  and  bv 
the  time  he  left  South"  Bend  in  1906 
he  had  a  knowledee  of  the  pas  busi- 
ness probably  second  to  that  of  no 
man  in  the  industry.  With  this  back- 
ground Mr.  Per'.dns  joined  the  Unitec 
Gas  &  Electric  Engineering  Corpora- 
tion as  superintendent  of  the  gas  depart- 
ment of  the  Altoona  (Pa.)  Gas  Light 
Company.  Tvvo  years  later  he  was  sent 
to  the  Richmond  (Ind.)  Light,  Heat 
&  Power  Company  as  general  manager. 
In  1910  he  went  to  Bloomington,  111., 
as  general  manager  of  the  Union  Gas 
&  Electric  Company,  and  in  May,  1916, 
he  became  general  manager  of  the 
Lockport  Light,  Heat  &  Power  Com- 
pany. Later  he  became  vice-president 
of  the  company  as  well  as  general 
manager,  which  positions  he  held  at  his 
death.  Mr.  Perkins  was  not  only  an 
executive  but  a  leader  and  companion 
of  the  men  working  for  him.  He  pos- 
sessed two  great  business  qualifications 
— an  apparently  inexhaustible  fund_  of 
energy  and  a  capacity  for  mastering', 
applying  and  enjoying  detailed  knowl- 
edge and  experience. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Foreign  Heating  Appliance  Imports 
Attracting  Attention 

REPORTS  emanating  from  various  sources  in  the  elec- 
trical industry  indicate  that  there  are  a  considerable 
number  of  foreign-made  heating  devices  Deing  brought  into 
this  country.  Actual  iigures  en  the  numbers  being  brought 
in  are  not  available,  some  authorities  frankly  stating  that 
they  have  no  idea  what  they  are,  while  others  are  positive 
that  the  numbers  are  very  great.  For  instance,  one  manu- 
facturer in  Connecticut  has  recently  declared  that  a  ship- 
ment of  German-made  electric  flatirons,  numbering  500,000, 
has  been  brought  into  this  country  since  the  first  of  August. 
Most  of  these  devices,  it  is  understood,  are  coming  in  from 
Germany,  while  a  few  are  imported  from  Austria. 

The  present  import  duty  on  articles  of  this  sort  is  only 
20  per  cent  of  the  foreign  prices  and  inasmuch  as  German 
flatirons,  for  instance,  are  reported  to  be  sold  at  wholesale 
in  this  country  for  from  $1.32  to  $1.75,  it  can  be  seen  that 
even  a  100  per  cent  ad  valorem  import  duty  would  not 
suffice  to  bring  these  articles  up  to  American  price  levels. 

So  far  only  the  following  devices  have  been  brought  to 
the  attention  of  American  manufacturers:  An  electric  flat- 
iron  weighing  6  lb.,  a  traveling  iron  in  leather  case  weighing 
2  lb.,  a  cooking  kettle  and  water  heater  wdth  a  capacity  of 
IJ  kg.,  several  types  of  disk  stoves  and  a  reflector  heater. 
The  heating  unit  in  the  6-lb.  flatiron  has  been  analyzed,  and 
it  has  been  found  that  this  unit  contained  nickel  chromium 
alloy.  The  use  of  this  alloy  in  heating  appliances  as  a 
heating  element  is  covered  in  the  United  States  by  the  Marsh 
patent,  and  the  owners  of  the  patent  have  announced  that 
they  intend  to  do  everything  necessary  to  protect  not  only 
their  interests  but  those  of  the  licensees. 

The  retail  selling  price  of  these  products  averages  lower 
than  prices  of  similar  products  of  American  make,  the  6-lb. 
flatiron  selling  for  $3.95,  the  2-lb.  traveler's  iron  in  leather 
case  for  $6.50,  and  the  water  heaters  and  cooking  kettles 
for  $5.  

Spain  Best  1920  Customer  for 
Control  Devices 

A  STUDY  of  the  exports  of  control  devices,  including 
rheostats,  for  the  calendar  year  1920  reveals  some 
interesting  figures  in  regard  to  the  foreign  markets  for 
this  class  of  material.  The  value  of  the  exports  for  the 
year  was  $1,371,689,  an  increase  of  1G7  per  cent  over  the 
exports  of  the  year  1919,  when  they  amounted  to  $514,760. 
The  increase  over  1918  is  even  more  marked,  the  value  for 
that  year  being  $288,757,  so  that  1920  was  376  per  cent  in 
advance. 

In  the  accompanying  table,  figures  for  which  were  com- 
plied by  the  Elf.ctrical  World  from  data  received  from  the 
Bureau  of  Foreign  and  Domestic  Commerce,  it  is  shown 
that   in   the    year    1920   only   fourteen   countries    imported 
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American-made  rheostats  and  control  devices  in  amounts 
over  $15,000.  These  countries  took  practically  94J  per 
cent  of  the  American  exports,  while  South  American  coun- 
tries, excluding  Brazil,  took  oh  per  cent,  and  thirty-three 
other  countries  took  the  remaining  2  per  cent  divided  be- 
tween them. 

European  countries  took  $920,693  worth,  or  over  66  per 
cent  of  the  total.  Spain  proved  by  far  the  most  important 
customer  of  the  year,  buying  $727,140  worth,  this  being  52 
per  cent  of  the  total  exports  to  all  countries.  The  greater 
part  of  this  amount,  or  $703,128  worth,  was  purchased  in 
the  month  of  August  and  was  evidently  intended  for  one  or 
several  large  installations,  since  exports  to  that  country 
w^ere  not  particularly  high  in  other  months.  Canada 
was   a  poor  second   in  yearly  total,   taking  $95,673   worth. 
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but  proved  to  be  one  of  our  best  month-to-month  customers. 
Japan  was  only  slightly  behind  Canada,  with  $92,945.  Only 
small  amounts  separate  the  rest  of  the  countries  on  the 
list.  Departing  from  her  relative  position  in  the  importation 
of  other  electrical  commodities,  Mexico  is  at  the  foot  of  the 
list  of  countries  importing  rheostats.  It  is  interesting  to 
note  that  British  India  stands  comparatively  high  in  im- 
ports of  this  sort  of  equipment,  having  purchased  $39,190 
worth  from  the  United  States.  This  would  indicate  that 
that  part  of  the  Orient  is  a  better  market  for  electrical 
equipment    than    has    been    commonly    supposed. 

In  general  the  curves  of  monthly  exports  for  1920  and 
1919  followed  each  other  closely.  The  only  great  divergence 
is  noticeable  in  August,  that  month  in  1920  including  the 
large  shipment  to  Spain.  November  and  December,  1920, 
showed  some  increase  over  the  same  months  in  1919. 


Basic  Conditions  Show  Betterment 

SINCE  the  first  of  the  year  there  has  been  a  widespread 
belief  among  business  men  that  one  of  the  first  and  best 
indications  of  returning  prosperity  would  be  heavy  buying 
by  the  large  railroad  corporations.  According  to  this  an 
era  of  good  business  is  at  hand,  as  railroad  buying,  since 
the  last  week  in  October,  has  been  exceptionally  heavy.  Or- 
ders have  been  booked  or  arc  soon  to  be  placed,  mostly  by 
Western  roads,  for  105  locomotives  and  more  than  13,000 
cars,  valued  at  approximately  $32,000,000.  There  have  also 
been  inquiries  for  up  to  400,000  tons  of  steel  rails.  This 
buying,  which  in  reality  is  larger  than  normal  for  the  roads 
concerned,  may  well  be  accepted  as  a  sign  that  things  arc 
improving,  for  unless  they  were  able  to  see  a  distinct  upward 
trend  to  their  traffic  and  to  business  in  general,  there  is  no 
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reason  to  suppose  that  they  would  be  making  such  active 
preparation. 

Another  straw  to  show  the  way  the  wind  is  blowing  is 
the  issuance  by  municipalities  of  $94,000,000  worth  of  bonds. 
Moi-e  than  .$60,000,000  in  municipal  bonds  have  been  dis- 
posed of  recently  in  thirteen  states,  and  more  than  $.34,000,- 
000  worth  in  addition  have  been  offered  for  sale.  Besides 
this,  $10,000,000  worth  of  state  bonds  have  been  sold,  and 
an  equal  amount  has  been  offered  for  sale.  This  comes  as 
a  result  of  lowered  interest  rates,  and  it  shows  better  op- 
portunities for  industrial  securities  also.  These  municipal 
and  state  bonds  mean  an  almost  immediate  aid  to  business 
in  the  form  of  construction  of  schools,  filtration  plants,  wa- 
terworks, bridges,  lighting  systems,  court  houses  and  mu- 
nicipal light  and  power  plants. 

One  more  very  favorable  sign  is  the  large  number  of 
building  contracts  let  during  the  last  two  months.  Figures 
just  compiled  by  the  F.  W.  Dodge  Company  show  that  Oc- 
tober contracts  were  25  per  cent  greater  than  those  for  Octo- 
ber, 1920,  and  only  10  per  cent  under  September,  1921,  which 
was  a  record  month.  The  total  value  of  the  month's  con- 
tracts was  $222,480,000.  Considering  the  large  volume  of 
construction  started  in  the  past  eight  weeks,  it  appears  that 
activity  will  continue  at  a  vei'y  substantial  rate  through  the 
winter  months,  an  outlook  which  is  particularly  inviting 
to  manufacturers  and  distributers  of  electrical  and  building 
supplies.  According  to  the  statement  of  the  Dodge  com- 
pany, residential  building  continued  to  lead  in  importance, 
but  industrial  building  showed  a  large  increase,  being  63 
per  cent  ahead  of  September. 

Taking  all  these  hopeful  signs  into  consideration,  repre- 
sentative men  in  electrical  circles  and  business  men  in  gen- 
eral express  themselves  as  satisfied  with  the  trend,  and 
the  opinion  seems  to  be  common  that  the  improvement  is 
not  a  flurry  but  will  be  gradual  and  lasting. 


which  are  greatly  increased  as  compared  with  pre-war  con- 
ditions. A  chart,  based  on  July,  1921,  figures,  shows  prices 
to  be  slightly  over  20  per  cent  ahead  of  the  191.5  price  level, 
while  the  average  of  all  commodities  stands  at  60  per  cent 
ahead  of  1915  levels.  Manufacturers,  therefore,  are  looking 
forward  to  a  reduction  in  freight  rates  as  the  most  logical 
method  of  reducing  their  prices. 


^ 


Motor  Situation  Improving  with 
Popular  Size  Stocks  Low 

ALES  of  industrial  electric  motors  up  to  50  hp.  have  im- 
O  proved  somewhat  during  the  last  sixty  days,  according 
to  a  statement  made  to  a  representative  of  the  Electrical 
World  by  a  sales  executive  of  a  leading  motor  manufacturer. 
It  is  his  belief  that  the  improvement  is  due  as  much  to 
strenuous  sales  efforts  as  it  is  to  a  general  improvement  in 
business  conditions,  inasmuch  as  the  sales  are  being  dis- 
tributed equally  well  over  dozens  of  industries,  no  one  in- 
dustry showing  any  extraordinary  demand.  The  sales  curves 
for  the  Eastern  territory  are  about  10  per  cent  under  1919 
to  date,  and  while  other  sections  of  the  country  may  not 
have  done  quite  so  well,  their  records  will  compare  favor- 
ably with  the  1919  records.  However,  he  stated,  motor  busi- 
ness for  the  first  ten  months  of  1921  shows  a  decrease  of  ap- 
proximately 20  to  25  per  cent  from  the  same  period  of  1920. 
During  the  summer  it  was  felt  that  the  large  stock  of  mo- 
tors in  the  hands  of  used-motor  distributors  would  take  a 
very  long  time  to  move,  but  it  has  been  found  that  the 
stocks  of  second-hand  popular  sizes  are  getting  low  and 
the  effect  is  being  felt  in  the  movement  of  popular  sizes 
from  the  manufacturer.  The  same  condition  is  found  in 
contractor-dealers'  stocks,  and  some  contractor-dealers  are 
starting  to  buy  the  popular  sizes.  Motors  of  special  types 
and  sizes  are  having  their  usually  slow  movement,  and 
second-hand  contractor-dealer  stocks  of  these  are  still  heavy. 
The  condition  of  the  fractional-horsepower-motor  market 
remains  bad,  he  continued,  but  there  has  been  some  better- 
ment, due  mainly  to  increasing  production  of  washing  ma- 
chines. Motor  manufacturers  feel  that  the  outlook  for  the 
washing-machine  industry  is  one  of  the  brightest  spots  in 
business.  One  particular  manufacturer  of  washing  ma- 
chines in  the  Middle  West  reports  better  business  during 
October  than  in  any  month  since  the  first,  of  the  year,  and 
this  condition  is  thought  to  be  fairly  general. 

The  question  of  prices  is  one  which  is  engaging  some  at- 
tention, but,  according  to  this  manufacturer,  it  is  difficult  to 
find  a  basis  for  much  of  a  reduction.  The  costs  of  raw  ma- 
terial and  labor  are  fairly  low,  he  declared,  but  nearly  all 
manufacturers    have    to    contend    with   overhead    expenses, 


Conduit  Prices  High  in  Southeast 

INVESTIGATION  by  a  representative  of  the  ELECTRICAL 
World  discloses  the  fact  that  jobbers'  prices  on  rigid 
iron  conduit  in  the  Southeastern  section  of  the  country  are 
unstable  but  will  average  higher  than  those  quoted  in  the 
Middle  West,  New  England  and  the  New  York  territory. 
A  few  jobbers  in  Atlanta  are  quoting  the  following  prices  in 
lots  under  2,500  ft.  to  the  contractor  trade:  Black,  i-in., 
$7.22;  Mn.,  $9.42;  1-in.,  $13.58,  and  2-in.,  $29.56  per  100  ft. 
Galvanized  is  being  quoted  at  $7.64,  $10,  $14.44  and  $31.40 
per  100  ft.  on  the  same  sizes  respectively.  This  is  about 
50  per  cent  higher  than  the  quotation  in  Chicago,  where  the 
J-in.  black  conduit  is  quoted  at  $4.82  per  100  ft.  in  lots  of 
1,000  ft.,  and  about  40  per  cent  higher  than  the  New  York 
price,  the  quotation  there  being  $5.08  per  100  ft.  in  lots  of 
1,000  ft.  Other  large  jobbers  there  are  making  a  somewhat 
lower  price  on  lots  of  over  2,500  ft.,  the  lowest  price  being 
$6.28  per  100  ft.  of  1-in  black,  in  less  than  carload  lots.  In 
other  parts  of  the  territory  prices  are  generally  lower,  but 
the  average  for  the  whole  territory  is  higher  than  in  any 
other  section  of  the  country.  There  is,  however,  a  tendency 
on  the  part  of  smaller  jobbers  to  make  sharp  cuts  in  order 
to  move  stocks  of  certain  sizes.  A  canvass  of  Southeastern 
jobbers  shows  that  on  small  lots  the  average  jobbers  expect 
to  make  a  gross  profit  of  from  12  to  18  per  cent. 

There  is  no  unusual  demand  in  the  section  for  conduit, 
though  it  is  moving  very  satisfactorily  in  popular  sizes. 
While  improved  conditions  are  to  be  noted  all  over  the  sec- 
tion as  a  result  of  the  higher  prices  of  cottt.,n,  the  increase 
has  not  been  sufficient  for  boom  conditions  anywhere  in  the 
territory.  Additional  freight  charges,  it  is  stated,  will  ac- 
count for  some  increase  in  the  Southeastern  market  price 
over  those  of  New  Y'ork  and  Chicago. 


Metal  Market  Situation 

THE  week  opened  with  a  strong  market  with  prices  I 
cent  to  i  cent  higher  than  last  week.  Some  producers 
are  taking  only  a  few  orders  at  13i  to  13?  cents  delivered 
per  pound,  and  two  large  ones  have  gone  out  of  the  market 
entirely.  The  market  is  partially  controlled  by  the  pro- 
ducers, but  a  sharp  price  increase  is  not  looked  for  as  it 
would  be  unhealthy  for  the  industry  in  the  end.  Domestic 
demand  remains  active  in  the  anticipation  of  higher  prices 
about  the  first  of  the  year.  One  of  the  brightest  spots  in 
the  industry  is  the  larger  buying  of  copper  by  brass  manu- 
facturers in  the  last  two  weeks.  Most  of  them  are  said  to 
have  covered  their  requirements  for  the  I'est  of  the  year, 
some  even  for  January  and  February.  Foreign  sales  are 
f.iir  with  Germany,  France,  Japan  and  England  prominent 
••long  the  buyers. 

NEW  vox;;   METAL  T.IARKET  PRICES 


Prime  Lake 

Elertrolylic 

Casting 

Wiro  b(u*© 

Lend,  Am.  S.  &  H.  Co.  price. 


Ni.-'k.-1.  ingot 

sluN't  zinc,  f.  o.  b.  Rmeltcr. 
Zinc,  spot 


Aluminum,  98  to  99  per  cent. 


0  67      0      0 

Cent,s  per  Pound   Cent.-,  per  Poui 

n  2S  1}  2S 

12  50  13  12) 

12  37J  12  37} 

14  SO  M  7S 

4  70  4  70 

4  70  4  70 

41   00  41   00 

10  00  9  00 

5  20  -5  25  5  20— 5  25 

28  62)  28  75 

24.50  24  50 


OLD  METALS 

Cents  per  Pound  Ccnta  per  Pound 

Heavy  copper  and  wire 10  50—10  871  10  50—10  871 

Brii.s.slicavv 5  00—525  500  —  525 

Brn.<s.  light". 4  75  —  4  87)  4  75  —  500 

load.hcavv J  75  --  4  12)  3  75—4   12) 

Zinc,  old  .scrap 2.00  —  2.2$  2  50  —  2.75 
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The  Week 

IN  TRADE 


Prices   When   Quoted   Are   Those   Prevailing   at   the 

Opening  of  Business  on  Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


BUSINESS  in  all  sections  of  the  country  seems  to  be  well 
sustained,  but  there  are  very  few  high  spots.  Construc- 
tion is  active  in  New  England,  New  York,  the  Middle  West 
and  the  South,  a  great  deal  of  it  being  of  the  residential 
type  though  there  are  quite  a  few  industrial  projects  being 
considered.  There  have  been  only  a  few  price  changes,  in- 
cluding a  10  per  cent  cut  on  watt-hour  meters,  and  a  10  per 
cent  additional  discount  on  locknuts  and  bushings.  Boston 
reports  a  slight  softening  of  prices  on  pole-line  hardware 
and  rigid  conduit. 

Washing  machines  are  reported  to  be  moving  sluggishly 
in  New  York  but  manufacturers  declare  October  was  a  good 
month  and  dealers  in  other  cities  are  having  good  sales. 
Vacuum  cleaner  sales  are  good  while  heating  device  move- 
ment seems  somewhat  spotty. 

St.  Louis  jobbers  are  finding  a  good  market  in  Arkansas 
where  municipalities  are  buying  for  light  and  power  plants. 
Outside  of  that  state,  however,  line  material  does  not  appear 
to  be  moving  fast.  Transcontinental  freight  rate  cuts  have 
been  announced  in  San  Francisco  but  not  on  any  electrical 
items  as  yet. 

NEW  YORK 

Jobbers  report  that  activity  in  electrical  lines  is  being 
well  sustained  and  that  there  is  a  good  current  demand  for 
wiring  supplies  and  schedule  material.  This  ih  attributed 
partly  to  a  gradual  increase  in  building  operations,  and  in- 
dications point  to  their  continuation  through  the  winter. 
Jobbers  and  contractor-dealers  are  going  ahead  with  more 
confidence,  and  they  are  of  the  opinion  that  conditions  will 
continue  to  improve  for  the  remainder  of  the  year.  Stocks 
generally  are  kept  moderate  but  are  sufficient  to  meet  the 
demand  with  the  exception  of  flexible  armored  conductor, 
of  which  there  is  still  a  shortage. 

Heating  appliances,  household  devices  and  hollow  ware 
are  moving  fairly  well.  However,  jobbers  and  dealers  are 
both  ordering  carefully.  Of  the  large  appliances  vacuum 
cleaners  are  in  most  active  demand.  One  jobber  reports 
having  handled  nearly  1,000  during  the  past  month  and 
finds  the  market  still  very  good.  Washing  machines  are 
moving  somewhat  sluggishly  here. 

Conduit. — Prices  on  th's  material  remain  virtually  the 
same  as  last  week.  Jobbers  quoted  the  following  prices: 
For  J-in.  black  pipe  in  2,.500-ft.  lots,  $48.29;  J-in.,  $62.06, 
and  1-in.,  $88. .51  per  1,000  ft.  Galvanized  pipe  in  the  same 
sizes  was  quoted  at  $53.19,  $55.93  and  $98.19.  Jobbers, 
stocks   are   ample   to   meet   the   present   demand. 

Rubber-Covered  Wire. — Little  change  has  been  reported 
in  the  condition  of  the  wire  market.  Demand  is  moderate. 
No.  14  rubber-covered  is  quoted  at  $6.50  to  $6.77  per  1,000 
ft.  in  5,000-ft.  lots,  although  on  orders  for  larger  quantities 
it  is  understood  that  these  prices  have  been  shaded  slightly. 

Flexible  Armored  Conductor. — Shortage  of  armored  con- 
ductor is  not  quite  so  acute  as  last  week,  but  jobbers'  stocks 
are  still  very  low  and  orders  for  large  quantities  cannot  be 
accepted  with  a  definite  date  of  delivery.  No.  14,  two-wire, 
single-strip,  is  quoted  at  $44.50  to  $46  per  1,000  ft.  in  lots 
of  that  quantity.  Double-strip  is  quoted  at  $46.50  to  $48 
per  1,000  ft. 

Lamps. — All  jobbers  report  that  their  lamp  sales  have 
been  very  satisfactory  this  year.  The  gas-filled  lamps  are 
becoming  more  popular  in  all  sizes.     Commercial  unit-type 


fixtures  have  been  moving  very  well,  and  the  demand  for 
industrial  fixtures  is  increasing. 

Loom. — Demand  is  very  light  and  stocks  are  purposely 
kept  small.  No  change  in  price  has  been  noted.  The  3'2-in. 
size  is  quoted  at  $16.50  per  1,000  ft.  and  the  ^-in.  size  at 
$18  per  1,000  ft.  in  that  quantity. 

Locknuts  and  Bushings. — An  additional  10  per  cent  dis- 
count on  locknuts  and  bushings  was  announced  by  a  leading 
manufacturer  this  week.  Formerly  the  maximum  discount 
to  the  trade  in  standard  package  lots  was  75  per  cent  off 
list.  Jobbers  are  now  quoting  a  maximum  discount  of  75 
and  10  per  cent. 

Vacuum  Cleaners. — There  has  been  a  brisk  demand  for 
cleaners  this  fall.  One  jobber  reports  sales  of  1,000  clean- 
ers since  Oct.  1  and  has  placed  orders  for  10,000  additional 
for  immediate  delivery. 


CHICAGO 

Sales  of  electrical  equipment  have  been  steady  this  week, 
especially  of  wiring  materials  for  use  in  the  construction  of 
residences  in  the  suburbs  and  also  for  apartments  in  the 
city.  This  activity  has  developed  into  a  greater  magnitude 
than  is  generally  realized.  Jobbers  are  aware  of  this  situa- 
tion and  competition  is  very  keen  so  that  prices  quoted  by 
several  dealers  vary  from  10  to  15  per  cent.  An  index  of 
this  building  activity  is  given  by  the  number  of  permits 
issued  for  the  month  up  to  Nov.  10  reaching  188,  with  a 
valuation  of  $3,434,800.  This  is  an  increase  of  123  over  the 
same  period  last  year. 

A  significant  movement  in  the  building  controversy  v/as 
made  this  week  by  completion  of  the  organization  of  the 
committee  of  more  than  150  men  representing  civic  and  busi- 
ness organizations.  The  avowed  purpose  is  full  support  to 
contractors,  labor  organizations  and  material  dealers  who 
observe  the  Landis  award  and  the  outlawing  of  organiza- 
tions that  refuse  to  support  it. 

Wire. — Jobbers  report  good  sales  on  No.  14  rubber-cov- 
ered this  week,  which  is  indicative  of  building  activity  in 
the  suburbs.  The  price  on  this  material  varies  from  $6.60 
to  $6.75  per  1,000  ft.  in  5,000-ft.  lots.  The  base  on  bare 
wire  remains  16^  cents  and  the  demand  is  fair  to  good. 
Weatherproof  is  also  selling  for  16^  cents  a  pound  in  1,000- 
Ib.  lots  and  is  moving  well. 

Flexible  Armored  Conductor. — Demand  is  reported  brisk, 
and  No.  14  two-wire,  double-strip,  is  selling  at  prices  rang- 
ing from  $48  to  $52.50  per  1,000  ft.  in  5,000-ft.  lots.  Stocks 
are  fair,  but  in  most  cases  not  excessive. 

Conduit. — Movement  on  conduit  has  been  steady  during 
the  past  week,  but  there  has  been  no  price  change.  A  rep- 
resentative price  on  J-in.  black  pipe  runs  from  $47  to  $49 
per  1,000  ft.  The  same  size  in  galvanized  pipe  costs  be- 
tween $51  and  $52. 

Lamp  Cord. — This  material  is  keeping  pace  with  the  sale 
of  portable  lamps  and  heating  devices.  The  cH-in.  insula- 
tion, No.  18  cotton,  twisted,  sells  for  $13.50  per  1,000  ft; 
the  A-in.  insulation  in  the  same  size  and  material  sells  for 
$19.72  per  1,000  ft.  The  silk-covered,  twisted,  No.  18,  costs 
between  $24  and  $26  per  1.000  ft. 

Loom. — The  demand  is  very  poor  and  jobbers  are  not 
overstocked.  In  1,000-ft.  lots  the  h-'m.  size  sells  for  $16 
and  the  i-in.  size  for  $18.50. 

Washers  and  Cleaners. — Dealers  report  fairly  good  sales 
because  of  intensive  sales  effort  which  overcame  the  dis- 
turbing effect  of  the  recent  price  cuts.  More  attention  is 
paid  to  quality  characteristics  of  the  sale  than  to  attempt- 
ing to  procure  quantity  sales.  Dealers'  stocks  are  suffi- 
cient to  supply  the  trade. 

Safety  Knife  Switch. — Trade  on  this  switch  is  also  brisk 
and  jobbers  report  stocks  ample.  A  representative  price  on 
a  30-amp.  two-pole  safety  switch  is  $1.75. 

High-Tension  Equipment. — Activity  in  the  steel  mills  is 
reacting  on  a  manufacturer  of  high-tension  equipment,  who 
reports  sales  of  outdoor  substations  to  the  mills.  Another 
manufacturer  has  sold  seventy-five  15,000-volt  lightning 
arresters  to  southern  California  and  about  sixty  100-arap. 
25,000-volt  fuses  to  Australia. 
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BOSTON 

Trade  runs  along  without  much  change  in  volume  at 
present,  but  small-order  business  is  well  sustained  and 
comparisons  with  earlier  periods  this  year  reflect  improved 
conditions.  Central-station  outputs  in  a  number  of  cases 
show  substantial  pains  over  corresponding  weeks  of  1920. 
Building  and  engineering  contracts  for  the  week  ended  Nov. 
8  in  New  England  totaled  $4,361,000,  comparing  favorably 
with  most  pre-war  years  and  exceeding  many  weekly  records 
of  the  past  summer.  Stocks  in  jobbers'  warehouses  are  not 
accumulating  to  any  extent,  nor  are  orders  on  the  factories 
being  placed  for  much  more  than  current  requirements. 
Prices  softened  somewhat  last  week  on  pole-line  hardware 
and  rigid  conduit. 

Motors. — Small-order  business  features  the  market,  with 
good  stocks  and  steady  prices.     Deliveries  are  easy. 

Electric  Radiators. — Moderate  sales  are  being  made,  owing 
to  mild  weather.  These  devices  are  gradually  getting  into 
the  staple  class,  however,  and  their  seasonal  popularity  is 
increasing.     Stocks  are  ample  for  present  requirements. 

Wire. — Rubber-covered  No.  14  wire  sold  Monday  at  $6  to 
$6.25  per  1,000  ft,  in  5,000-ft.  lots,  with  close  competition 
and  fair  movement.  Demand  for  weather-proof  is  quieter 
and  not  much  bare  wire  is  moving,  despite  upward  tenden- 
cies in  base  prices. 

Lamps. — Sales  are  excellent  and  on  mill-type  lamps  of 
25  watts  and  50  watts  rating  there  has  been  a  slight  short- 
age until  very  recently.  Deliveries  ran  between  three  and 
five  weeks,  but  some  sales  are  now  going  through  on  a 
ten-day  delivery  basis.  The  demand  for  lamps  is  very  di- 
versified and  commercial  exhibits  are  yielding  good  returns. 

Farm-Lighting  Sets. — Last  year's  sales  are  being  ex- 
ceeded in  New  England,  and  the  summer-cottage  business 
has  been  good  until  lately.  Stocks  are  very  satisfactory, 
one  dealer  reporting  more  than  two  carloads  on  hand  ready 
for  immediate  deliveries.  A  representative  outfit  of  300- 
watts  rating  and  an  80-amp.-hr.  battery  sells  for  $250. 

Rigid  Conduit>— Demand  is  not  very  active,  but  prices 
are  easier,  approximately  5  per  cent  lower  than  a  week  or 
two  ago.  On  less  than  5,000  lb.  the  following  prices  were 
reported  Monday:  Galvanized,  3-in.,  $77.22  per  1,000  ft.,  and 
black,  $71.84;  galvanized,  i-in.,  $59.63  and  black,  $54.53, 
per  1,000  ft.    Shipments  are  coming  through  easily. 

Fixtures. — Business  is  much  better  than  earlier  in  the 
year,  but  it  still  suffers  from  small  orders  multiplied  by 
diversified  buyers,  so  to  speak.  It  is  felt  that  when  build- 
ing activities  improve  more,  the  fixture  trade  will  respond. 

Porcelain. — Stocks  appear  to  have  recovered  from  the  re- 
cent flurry  which  took  effect  in  a  shortage  in  some  quarters 
whei'e  "Nail-it"  knobs  were  wanted.  The  current  quotation 
is  $18.50  per  1,000  in  barrel  lots. 


of  the  larger  jobbers  have  been  productive  of  good  results 
in  this  line,  purchases  by  retailers  being  heavier  than  for 
some  time  past.  Stocks  are  in  good  condition  with  ship- 
ments satisfactory.     No  recent  change  in  price  is  reported. 

Electric  Churns. — These  continue  to  move  fairly  well,  es- 
pecially in  the  smaller  towns,  though  few  are  sold  in  the 
large  cities.     Stocks  are  only  fair  and  prices  remain  firm. 

Lead  Cable. — Varnished-cambric  cable  is  moving  very 
slowly,  but  duplex  lead-covered  cable  sales  are  reported  as 
fairly  good  in  the  larger  centers.     Local  sticks  are  fair. 

Commercial  Lighting  Fixtures. — The  completion  of  schools 
and  municipal  buildings  is  doing  much  to  sustain  the  excel- 
lent demand  for  this  line.  The  demand  is  for  both  the  mod- 
erate and  the  high-priced  types,  the  semi-indirect  unit  being 
very  popular.     Local  stocks  are  in  good  shape. 

Flexible  Non-Metallic  Conduit. — The  movement  of  this 
item  continues  rather  sluggish,  with  the  price  on  i-in.  at  $18 
per  1,000  ft.     Stocks  are  in  good  condition. 

Tape. — The  movement  in  this  line  continues  to  hold  up 
satisfactorily,  the  buying  of  the  duplex  variety  becoming 
more  noticeable.  Prices,  friction,  100-lb.  lots,  30  cents  per 
pound;  duplex,  75  cents  per  pound. 

Air  Heaters. — Apparently  sales  in  this  line  have  come  to 
a  standstill  and  present  prospects  are  that  the  larger  job- 
bers will  have  about  a  30  per  cent  carry-over,  despite  their 
efforts  to  clean  up  their  holdings. 

Distributing  Translormers. — An  increase  in  the  demand 
for  the  popular  sizes  has  been  noted  for  the  past  few  weeks. 
The  recent  storm  in  Florida  is  responsible  for  heavy  orders 
being  received  from  the  companies  that  suffered  damages  to 
distribution  lines.  Local  stocks  are  in  fair  to  good  condi- 
tion. There  is  an  increase  also  to  be  noted  in  the  sales  of 
high-tension  transformers  for  industrial  plant  operation. 


ATLANTA 

This  week  has  brought  a  noticeable  increase  in  the  number 
of  inquiries  being  received  by  the  more  substantial  con- 
tracting firms  in  this  section  for  estimates  on  large  indus- 
trial plant  undertakings.  One  of  the  more  prominent  job- 
bers reports  having  all  the  inquiries  and  work  that  he  can 
handle,  while  sixty  days  ago  he  had  little  work  on  hand. 
The  report  for  Georgia  of  the  United  States  Department  of 
Agriculture,  while  disappointing  in  some  respects,  sounds 
a  real  note  of  optimism  regarding  the  outlook  in  the  rural 
districts,  particular  attention  being  called  to  the  growing 
tendency  toward  a  gi-eater  diversification  of  crops  through- 
out the  state.  Residential  and  commercial  building  continues 
active,  and  some  heavy  construction  in  industrial  lines  is 
at  last  beginning  to  get  under  way.  Interviews  with  bank- 
ers seem  to  indicate  that  the  sections  of  north  Georgia  and 
Georgia  south  of  Macon  are  the  most  prosperous  at  this 
time,  there  being,  however,  a  belt  running  from  a  few  miles 
south  of  Atlanta  to  Macon  in  which  conditions  are  rather 
unsatisfactory.  A  close  survey  seems  to  indicate  that  ap- 
proximately 35  per  cent  of  all  commercial  paper  will  be 
liquidated  when  due,  but  bankers  and  mercantile  institu- 
tions will  be  forced  to  renew  the  remaining  65  per  cent. 
Vacuum  Cleaners. — Campaigns  on  the  part  of  one  or  two 


ST.  LOUIS 

Building  permits  here  for  the  month  of  October  amounted 
to  $1,557,173,  as  compared  with  $1,055,730  'or  the  same 
month  of  last  year.  No  large  jobs  were  included,  as  was 
the  case  in  September,  but  the  construction  of  factories  and 
workshops  showed  a  better  tone,  the  money  value  repre- 
sented by  them  being  larger  than  for  any  preceding  month 
since  July,  1920.  Virtually  all  of  the  permits  were  for  resi- 
dences, and  very  healthy  progress  is  observed  in  that  field. 

To  reduce  non-employment  and  to  further  building  the 
St.  Louis  Building  Trades  Council  and  the  contractors  are 
in  conference  to  work  out  a  scheme  for  raduced  wages  if 
a  substantial  increase  in  building  can  thereby  be  effected. 
Prospects  for  some  adjustment  are  more  promising  than 
they  have  been  for  some  time,  and  it  is  understood  that 
work  aggregating  about  $20,000,000  awaits  only  lower  con- 
struction costs. 

More  buying  strength  on  the  part  of  the  municipalities  in 
Arkansas  is  apparent,  a  number  having  plans  under  way 
for  cither  new  power  plants  or  additions  to  their  present 
equipment.  Tl.o  situation  will  be  further  improved  by  the 
$1,000,000  loan  of  the  War  Finance  Corporation  to  the 
Arkansas  Rice  Growers'  Association,  as  has  just  been  an- 
nounced. This  money  is  to  be  used  for  promoting  the  mill- 
ing and  marketing  of  rice. 

Meiers. — A  reduction  in  price  of  about  10  per  cent  was 
made  effective  Nov.  7  on  both  direct-current  and  alternating- 
current  watt-hour  meters.  They  have  been  mo\nng  well, 
particularly  the  residential  lighting  t>-pe,  and  stocks  are 
maintained  in  good  condition.  The  three-wire  residential 
type  is  selling  for  about  $8.50. 

Transformers. — Movement  of  distribution  transformers  Is 
not  keeping  pace  with  meters,  as  stocks  in  the  hands  of 
utilities  were  larger  and  line  extensions  had  previously  been 
made  to  care  for  the  coming  winter  load. 

Lightning  Arresters. — A  few  small  sales  of  the  compres- 
sion chamber  type  are  being  made,  but  utilities  are  now 
very  well  supplied  with  their  requirements  and  virtually 
no  additional  protection  is  being  installed  on  existing  cir- 
cuits. 

Portable  Drills  and  Il^immers. — Tliis  business  is  noticeably 


XO\-EMBER    19,    1921 


ELECTRICAL    WORLD 


1051 


quieter.  The  numerous  inquiries  on  hand  some  time  ago  did 
not  develop  into  sizable  orders. 

Insulators. — Immediate  factory  shipments  can  now  be 
given  for  all  ordinary  orders.  There  are  numerous  inquiries 
and  orders,  but  they  are  all  for  small  lots.  Utilities  are 
not  buying  as  well  as  a  few  weeks  ago,  there  being  a  de- 
cline in  the  amount  of  small  extension  work  in  the  sur- 
rounding territory. 

Cross-Arms. — Sales  are  slower,  though  there  are  a  num- 
ber of  inquiries  for  good  amounts.  Representative  prices  of 
fir  arms,  size  3Mn  x  4i-in.,  are:  3-ft.,  S40.43  per  100;  4-ft., 
$53.90;  6-ft.,  ?80.86;  10-ft.,  $135,  all  f.o.b.  St.  Louis. 

Victors. — Considerable  improvement  in  demand  was  ex- 
perienced last  week,  the  demand  being  for  sizes  up  to  50  hp. 
There  is  some  demand  for  fractional  motors,  but  it  is  com- 
paratively quiet.  A  large  manufacturer  reports  sales  as 
being  about  50  per  cent  of  normal. 

Hollow  Ware. — Jobbers  report  that  buying  by  dealers  for 
the  holiday  trade  is  slowly  getting  under  way.  A  good  busi- 
ness is  predicted,  and  stocks  are  ample. 

Farm-Lighting  Outfits. — Sales  much  better  than  antici- 
pated are  reported,  though  the  decline  in  prices  on  farm 
products  is  tending  to  hold  back  a  good  many  purchases. 
The  latter  effect  is  particularly  noticeable  in  the  sections 
where  wheat  and  com  are  chiefly  relied  upon. 


SAN  FRANCISCO 

Although  store  business  is  now  in  a  slight  slump  because 
of  the  interseason  period,  contracting  business  is  very 
brisk.  A  new  wage  schedule  that  will  probably  be  based 
upon  a  figure  of  $1  per  hour  for  the  standard  trades  will 
soon  become  effective.  New  freight  rates  on  a  number  of 
commodities  that  represent  a  cut  of  about  20  per  cent  are 
announced  for  transcontinental  freight  shipments,  but  so 
far  there  are  no  electrical  items  affected.  The  San  Fran- 
cisco Industrial  Exposition,  opening  Nov.  19  and  featuring 
local  products,  is  practically  oversubscribed  for  space,  and 
its  success  is  assured.  Dealers  report  increasing  call  for 
curling  irons.  These  are  becoming  more  popular  than  curl- 
ing-iron heat«-s,  although  sales  of  the  latter  are  also  in- 
creasing in  number. 

Plugs  and  Clusters. — In  conformance  with  the  local  policy 
of  decreasing  the  maximum  quantities  necessary  to  secure 
maximum  prices  some  plugs  are  now  sold  to  dealers  at  10 
cents  each  in  lots  of  100  and  plug  clusters  at  58J  cents  each 
in  lots  of  ten.    There  is  a  brisk  demand. 

Knobs  and  Cleats. — Prices  on  the  split  portion  of  knobs 
are  quoted  at  a  decrease  of  10  per  cent  from  previous  prices, 
No.  5J  split  being  sold  in  barrel  lots  at  |17.75  per  1,000  and 
tenpenny  "Nail-it"  knobs  in  barrel  lots  at  $22.50  per  1,000. 
Two  and  three-wire  unglazed  cleats  in  barrel  lots  are  sell- 
ing at  $20  per  $1,000  or  $36  per  1,000  if  glazed.  Local 
stocks  are  good. 

Fuses. — New  code  non-refillable  fuses  are  selling  in  stan- 
dard package  lots  for  $9.15  per  100  and  31-amp.  to  60-amp. 
of  the  other  type  for  $16.20  per  100.  This  marks  a  10  per 
cent  decrease  on  the  small  size  and  20  per  cent  on  all  larger 
sizes.  The  demand  is  l;Ot  very  good,  however,  and  is  re- 
stricted to  one  or  two  standard  sizes,  other  sizes  being  pur- 
chased only  in  very  scattering  quantities. 

Metallic  Flexible  Conduit. — The  2-in.  size  in  coil  lots  is 
selling  for  $8.40  per  100  feet  and  the  J-in.  for  $11.25  per 
100  ft.  Six-coil  lots  take  a  10  per  cent  better  price,  with 
the  privilege  of  assorting  various  sizes  in  full  coils  to  se- 
cure the  assortment.  Flexible  armored  conductor  in  coil 
lots  is  selling  for  $57.30  per  1,000  ft.,  these  prices  being 
quoted  generally.     Local  stocks  are  rather  low. 


tensive  municipal  improvements  during  the  coming  winter 
to  give  work  to  the  unemployed  and  thus  help  to  relieve  the 
situation. 

Business  in  general  seems  to  be  holding  up  verj-  well,  and 
the  slump  that  was  predicted  to  follow  the  gains  made  in 
September  and  October  has  failed  to  materialize.  Business 
'  volume  continues  to  be  an  aggregate  of  many  small  and 
diversified  items,  no  large  contracts  having  characterized 
the  sales  of  recent  weeks.  Conditions  in  the  lumber  indus- 
try remain  good,  production  for  the  past  week  being  only 
13  per  cent  below  normal.     Building  continues  active. 

Electrical  jobbers  report  stocks  in  good  shape  generally, 
although  there  has  been  a  temporary  shortage  in  wiring- 
device  stocks  which  is  now  rapidly  being  overcome.  Job- 
bers have  been  buying  short  in  these  lines  for  some  time 
past,  and  when  an  unusual  demand  came  upon  them  a  few 
weeks  ago  they  were  unprepared.  Shipments  to  replenish 
stocks  require  from  thirty  to  si.xty  days,  most  of  them  now 
coming  by  water,  which  means  sixty  days.  Prices  are  be- 
coming more  stabilized  in  the  standard  lines,  and  although 
dealei-s  are  carefully  guarding  against  overstocking,  they 
are  buying  in  larger  quantities  than  heretofore.  Buying 
is  generally  on  a  thirty-day  basis  at  present.  Activity  con- 
tinues in  vacuum  cleaners  and  electric  ranges  in  Portland 
as  a  result  of  campaigns  being  conducted  by  the  electrical 
dealers  and  the  power  companies. 

Seattle  reports  much  activity  in  lamps  due  to  darker 
weather.  A  marked  reduction  in  the  price  of  "Mazda  Type 
C"  lamps  was  the  principal  price  change  of  the  week  in  this 
territory.  Portland  reports  a  drop  of  3  to  4  per  cent  in 
the  price  of  conduit  during  the  week. 

Heaters. — Air  heaters  have  been  moving  well  during  the 
past  few  weeks,  sizes  ranging  from  500  watts  to  5,000  watts. 
In  Tacoma  2-kw.  and  3-kw.  sizes  are  most  popular. 


PORTLAND— SEATTLE 

In  common  with  many  other  sections  of  the  country,  the 
Northwest,  it  appears,  will  have  to  face  the  problem  of 
non-employment.  The  numbers  out  of  work  have  decreased 
in  some  sections  and  increased  in  others.  The  situation  in 
general  is  bad  and  there  are  many  head.s  of  families  without 
employment.    Almost  all  the  larger  cities  are  planning  ex- 


SALT  LAKE  CITY— DENVER 

Business  prospects  are  still  brightening  slowly  but  surely. 
Electrical  dealers  are  buying  in  slightly  better  quantities, 
and  the  outlet  for  overstocked  jobbers  is  correspondingly 
widening.  Buying  for  the  holiday  season  has  begun,  but 
not  with  anything  like  the  old-time  volume.  It  looks,  how- 
ever, as  though  a  great  deal  of  hollow  ware  will  move  out  to 
the  ultimate  consumer  during  the  next  two  months.  In  the 
Denver  jobbing  ai'ea  business  has  shovvn  quite  a  brisk  pick- 
up in  the  past  two  or  three  weeks.  Conditions  there  on  the 
whole  are  better  than  elsewhere  in  the  Intermountain  terri- 
tory. The  farmers  have  had  a  good  year  and  have  been  able 
to  liquidate  in  a  satisfactory  way  with  the  banks.  The  cop- 
per shut-down  has  not  been  felt  to  so  damaging  a  degree  in 
Denver  as  in  the  Salt  Lake  region. 

All  jobbers  report  stock  on  electrical  lines  ample  to  meet 
their  requirements  and  in  many  instances  too  heavj'.  Fac- 
tories are  making  good  deliveries.  The  jobbers'  big  prob- 
lem just  at  present  is  how  to  reduce  stocks  in  spots  where 
there  is  an  overload.  Collections  are  on  a  better  basis  than 
they  have  been  in  two  years.  Nov.  15  was  the  biggest  pay 
day  the  farmers  of  the  Intermountain  territory  have  had, 
the  occasion  being  the  distribution  of  several  million  dollars 
to  sugar-beet  growers  by  the  sugar  companies.  What  at- 
titude the  country  banks  will  assume  in  the  matter  of  col- 
lecting on  notes  is  problematical.  It  is  believed  they  will 
be  as  lenient  as  the  larger  banks  controlling  their  activities 
will  permit.  If  the  farmers  are  allowed  liberal  extensions  of 
time,  business  from  now  to  the  end  of  the  year  is  sure  to 
show  marked  improvement,  whereas  if  collections  are  forced 
marked  depression  will  follow. 

^Vire. — The  opinion  seems  to  be  that  wire  is  a  good  "buy" 
at  present  prices.  A  sharp  stiffening  is  expected  in  the  near 
future. 

Wiring  Devices. — A  steady  though  rather  limited  demand 
has  characterized  the  fall  market.  The  large  volume  of 
cottage  construction  now  in  progress  is  consuming  consid- 
erable stocks.     Prices  are  back  to  a  pre-war  basis. 

Washing  Machines. — The  past  week  has  recorded  an  im- 
provement in  the  market,  with  the  Dolly  type  of  washer  de- 
cidedly in  favor.  Dealers  are  ordering  in  quantities  barely 
sufficient  to  meet  their  current  needs. 
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ManufacUirers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Sales  of  Woods  Motors  Rapidly 
Increasing 

During  the  past  three  or  four  months 
sales  of  motors  have  increased  at  the 
rate  of  about  50  per  cent  per  month, 
according  to  M.  F.  Fitch,  sales  manager, 
motor  division,  S.  A.  Woods  Machine 
Company,  Boston,  Mass.  Although  this 
concern  has  only  lately  entered  the 
field  of  motor  building,  it  has  been 
obliged  to  enlarge  its  manufacturing 
facilities     almost     continuously 


the  low  monthly  level  of  the  year,  it  Is 
only  25  per  cent  of  the  1920  figures. 
Foreign  business  is  holding  up  well, 
running  about  25  per  cent  of  total 
business. 


Ward  Pamphlet  Deals  with  City 
Delivery  Waste 

The  biggest  cost  in  city  delivery  is 
ignorance,  according  to  a  new  pamphlet 
just  issued  by  the  Ward  Motor  Vehicle 

_     _  Company,   Mount  Vernon,   N.   Y.     The 

placing  "  its"*  product  on  the  "market.,  booklet  discusses  the  value  of  the  elec- 
Orders  are  now  coming  in  at  a  rate  trie  truck  in  making  city  deliveries,  as 
which    greatly    encourages    the    officers     compared  with  gasoline  truck  and  horse 


of  the  company.  Since  June  the  work 
ing  force  has  been  increased  more  than 
100  per  cent.  Mr.  Fitch  states  that 
gratifying  sales  resulted  from  the  com- 
pany's display  at  the  recent  Boston 
textile  show. 

Hoover  Preparing  Advertising 
and  Sales  Drive 

Plans  are  being  prepared  by  the 
Hoover  Suction  Sweeper  Company, 
North  Canton,  Ohio,  for  its  annual  week 
of  intensified  local  advertising  and  deal- 
ers' sales.  The  date  has  been  set  for 
the   week    of   Dec.    8-15.      One    of    the 


Beardslee  Issues  "Ad"  Series 
to  Dealers 

It  is  the  belief  of  the  Beardslee 
Chandelier  Manufacturing  Company, 
Chicago,  that  the  average  electrical 
contractor-dealer  on  account  of  the  de- 
mands of  his  business  can  find  very 
little  time  to  prepare  advertising  matter 
for  local  papers.  To  offset  this  disad- 
vantage the  Beardslee  company  has  for 
the  second  time  prepared  a  series  of 
home-lighting  fixture  advertisements, 
accompanied  by  electrotypes,  for  the 
use  of  its  dealers.  Recently  the  com- 
pany sent  out  a  "ready-made  ad"  circu- 
lar to  electrical  dealers,  and  more  than 
300  took  advantage  of  the  offer,  70  per 
cent  requesting  electrotypes  to  go  with 
the  full  series.  A  large  percentage  of 
the  dealers  used  the  advertisem.ents  just 
as  they  were  written,  showing  willing- 
ness to  co-operate  along  advertising 
lines  and  an  appreciation  of  the  value 
of  newspaper  advertisements.  The  re- 
sults of  the  first  series  of  "ads"  were  so 
good  that  the  Beardslee  company  de- 
cided to  prepare  another  Series,  and,  ac- 
cording to  F.  L.  Farmer,  manager  of 
the  Denzar  division  of  the  company, 
these  are  being  mailed  out  at  the  pres- 


may  make  the  difference  between  a  los 
ing  and  a  profitable  business." 

The  pamphlet  includes  discussions  of 

—    --      ,  1      •    1  horse  delivery,  gasoline  truck  delivery, 

events  planned  is  the  national  window-     ^he    proper    length    of    truck    life,    the 
display  contest,   attractive   cash   prices     economy  of  electric  tnjcks,  the  value  of 
being  awarded  to  those  dealers  design-     jj^g  .^^.^j.,,^  ^j^j^.g  ^^^  ^jj^gj.  subjects, 
ing   the    most   attractive    and    effective 


delivery. 

"If  business  executives  will  get  into 

the  delivery  situation  again,"  says  the  ent  time. 

pamphlet,  "get  the  real  facts  and  take  

a  good  square  look  at  theni  they  can  Standard  Underground  Rebuild- 

cut  their  city  delivery  costs  20  per  cent  .        n-tt   u        u  t>lon4 

to   35   per  cent,  and   in   some  cases   50  ^"ff  ritlSDurgn  nam 

per  cent.     Looking   at  the  coming  ten  The     Standard    Underground     Cable 

years,  with  the  return  to  normal  busi-  Company,  whose  general  offices  are  in 

ness,  normal  margins  of  profit  and  keen  tije  Westinghouse  Building.  Pittsburgh, 

competition,  the  money  saved  by  elimi-  Pa.,  is  rebuilding  its  Pittsburgh  plant, 

nating    extravagance    in    city    delivery  the  pioneer  plant  of  the  industry  in  its 


window  exhibit  featuring  the  product  of 
the  company.  It  is  stated  that  dealers 
in  all  parts  of  the  country  are  arrang- 
ing to  stage  a  large  number  of  home 
and  store  demonstrations,  and  the  cam- 
paign, coming  only  two  weeks  before 
Christmas,  is  expected  to  show  good  re- 
sults in  sales. 


Greenfield  Tap  &  Die  Reports 
Moderate  Improvement 

There  has  been  a  slight  improvement 
in  the  business  of  the  Greenfield  Tap  & 
Die   Corporation   in   the   last  thirty   to 


Century  Entertains  St.  Louis 
Engineering  Societies 

A  meeting  of  the  Associated  En- 
gineering Societies  of  St.  Louis  was 
held  at  the  plant  of  the  Century  Elec- 
tric Company,  1811  Pine  Street,  St. 
Louis,  on  Oct.  26,  under  the  auspices 
of  the  St.  Louis  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers. 
Among  the  speakers  were  J.  L.  Hamil- 
ton, chief  engineer  of  the  Century 
Electric  Company;  Prof.  A.  C.  Lanier, 
professor  of  electrical  engineering, 
Missouri       State       University;       Hans 


line.  In  addition  to  some  lesser  altera- 
tions and  additions  to  the  original  plant, 
it  has  under  erection  a  new  four-story- 
and-basement,  steel  fr^ime  and  brick- 
construction  building,  100  ft.  x  292  ft, 
to  provide  for  a  general  increase  in  the 
manufacture  of  lead-covered  cable, 
cable  accessories,  etc.  These  additions 
are  expected  to  be  completed  by  spring 
of  1922. 


sixty  days,  according  to  a  public  state-  Weitzel,    designing    engineer,    Wagner 

ment   of    the   concern,   resulting   in   an  Electric    Company,    and    H.    W.    Eales, 

increase  in  operations  to  about  30  per  electrical  engineer  for  the  Union  Elec- 

cent   of   capacity   and   the  employment  4^;^  Light  &  Power  Company,  St.  Louis, 

of  about  550  men.  The  plants  were  shut  Previous    to    the    presentation    of    the 


down  tight  on  July  1,  1921,  and  oper 
ated  with  only  a  skeleton  organization 
for  the  greater  part  of  the  summer. 
Shipments  have  run  about  40  per  cent 
of  the  1920  volume  to  date,  but  in  per 
unit  size  they  have  been  disappointing. 
Incoming  orders  have  been  somewhat 
less  than  this,  but,  according  to  Francis 
G.  Echols,  vice-president  and  general 
manager,  there  is  at  the  present  time 
a  considerable  improvement  in  this 
matter  over  the  midsummer.  Job- 
bers and  retailers  are  reported  to 
be  ninning  with  extremely  low  stock, 
but  until  there  are  more  distinct  signs 
of  revival  the  Greenfield  concern  will 
manufacture  on  an  exceedingly  con- 
servative basis,  inventory  still  being 
disproportionately  heavy. 

It  is  interesting  to  note  that,  though 


papers  the  guests  were  taken  on  an 
inspection  trip  through  the  entire 
Century  plant. 


Simplex  Company  Conducting 
Campaign  in  Dailies 

To  stimulate  local  demand  for  its 
"Sunbowl"  heater,  the  Simplex  Electric 
Heating  Company,  Cambridge,  Mass.. 
is  conducting  a  somewhat  unusual  cam- 
paign in  the  daily  press  of  Boston, 
Philadelphia  and  Chicago,  nine  papers 
with  a  total  circulation  of  2,630,000 
being  utilized.  R.  P.  Ingalls,  sales  man- 
ager, informed  a  representative  of  the 
Electrical  World  that  the  company 
is  buying  space  in  these  dailies  x^-ith 
the  idea  of  co-operating  to  the  utmost 
extent  with  local  jobbers  and  dealers 
in  establishing  a  closer  contact  with  the 
public  and  in  bringing  home  to  the 
latter  the  comfort,  convenience,  safety 
and  cheer  of  radiant  heater  service 
from  the  lamp  socket.  The  canipaign 
began  early  in  October  and  will  con- 
tinue to  Christmas. 

Four  dailies  in  Boston,  three  in 
Philadelphia  and  two  in  Chicago  were 
selected  for  the  publicity  work  required. 


Allis-Chalmers  Unfilled 
Orders  Large 

The   unfilled   orders   on   hand    as    of 
Sept.    30,    1921,    on    the    books   of    the 

Alli.s-Cha!mers     Manufacturing     Com-  .  .  •    .     » 

pany.  Inc.,  Milwaukee,  Wis.,  aggregated  The  usual  display  is  a  100-line  "reader 

17,260,574.89,    almost    $2,000,000    ahead  advertisement  twice  a  week  and  a  300- 

of    the    total    sales    during    the    three  line  feature  advertisement  once  a  week. 

months  of  July,  August  and  September.  Each  display  includes  an  illustration  of 

These    figures'   were    obtained    from    a  some  application  of  radiant  heater  serv- 

statement    of    earnings    issued    by   the  ice,  the  standard  retail  price,  and  pithy 

company  for  the  third  quarter  of"  1921.  phrases  emphasizing  the  value  of  this 

Sales  billed  for  July,  according  to  the  t>'pe  of  equipment  at  this  season.     Ex- 
tensive dealer  helps  have  been  sent  out 


statement,      were      $2,063,242.93,      for 

August  $1,785,901.22  and  for  Septem-  by  the  company  to  facilitate  tying  in 
the  size  of  the  average  bookings  has  her  $1,520,468.17,  making  a  total  for  local  displays  of  dealers  with  the  news- 
appreciated  perhaps  40  per  cent  from    the  quarter  of  $5,369,612.32.  paper  publicity.    The  results  have  been 
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very  satisfactory,  Mr.  Ingalls  stated. 
Jobbers  have  enlarged  their  stocks  and 
a  noteworthy  increase  in  buying  by  the 
general  public  is  apparent,  despite  a 
season  most  trying  from  the  standpoint 
of  the  unusually  long-continued  non- 
freezing  weather. 

American  Steel  &  Wire 
Improves  Plant 

The  American  Steel  &  Wire  Com- 
pany, Worcester,  Mass.,  contemplates 
an  expenditure  of  .?100,000  on  its  Wor- 
cester works  at  once  to  give  employ- 
ment to  its  men  who  w-ould  be  idle 
otherwise.  This  is  the  local  share  of 
the  110,000,000  which  the  United  States 
Steel  Corporation  has  voted  to  expand 
in  the  extension  of  its  manufacturing 
plants. 

Jeffery-Dewitt  Voluntary  Bank- 
rupt— To  Reorganize 

The  Jeffery-Dewitt  Insulator  Com- 
pany, Kenova,  W.  Va.,  filed  a  voluntary 
petition  in  bankruptcy  in  the  United 
States  District  Court  at  Huntington, 
W.  Va.,  on  Nov.  2.  The  action,  ac- 
cording to  a  statement  given  out  to 
the  trade,  is  entirely  a  friendly  one  and 
was  taken  to  aid  in  the  reorganization 
of  the  company  on  a  more  solid  finan- 
cial basis.  Walter  M.  Dailey,  formerly 
assistant  secretary  and  treasurer  of  the 
company,  has  been  appointed  receiver 
and  will  carry  on  the  business  until  the 
reorganization  is  completed.  Over  70 
per  cent  of  the  liabilities  are  held  bv 
A.  B.  Jeffery,  J.  A.  Jeffery,  M.  C. 
Dewitt,  the  Jeffery-Dewitt  Company, 
and  the  Champion  Spark  Plug  Com- 
pany, all  of  whom  are  interested  in  the 
company.  A  notice  has  been  sent  out 
to  other  creditors  notifying  them  that 
there  is  no  possibility  of  loss.  It  was 
also  announced  that  during  the  re- 
ceivership the  business  would  be  carried 
on  as  usual  and  that  guarantees  would 
be  maintained  as  before.  The  condition 
of  the  business  is  good,  according  to 
officers  of  the  company,  a  profit  having 
been  realized  in  September,  while  there 
is  considerable  business  on  the  books 
and  in  sight. 

New  Electrical  Machinery  Insur- 
ance Policies  Issued 

Two  large  insurance  companies  have 
just  announced  that  they  are  prepared 
to  quote  rates  on  electrical  machinery 
insurance  and  to  issue  policies  to  in- 
demnify against  loss  or  damage  on  ac- 
count of  mechanical  breakdown  and 
electrical  burn-out  of  machinery 
covered.  The  policy  of  thp  Ocean  Acci- 
dent &  Guarantee  Corporation,  Ltd.,  of 
London,  England,  covers  damage  to  the 
property  of  the  assured  and  to  the  prop- 
erty of  others  for  which  the  assured 
may  be  liable  It  may  be  indorsed  to 
cover  liability  for  injury  to  employees 
or  public  or  both,  and  may  also  be  in- 
dor.sed  to  cover  loss  of  use.  The  second 
policy,  issued  by  the  Travelers'  Indem- 
nity Company,  protects  the  assured 
against  loss  or  damage  sustained  by 
him  on  account  of  mechanical  break- 
down and  electrical  burn-out  of  the  in- 
sured machines  accidentally  caused. 
Rating  information  required  is  virtu- 
ally the  same  in  both  cases,  it  being 
necessary  to  furnish  the  name  of  the 
manufacturer,  the  capacity,  the  speed, 
motor,  kind  of  current  generated  or 
used,  phases,  various  diameters,  pres- 
sure in  the  case  of  steam  turbine,  etc. 


Wadsworth  Companj-  Holds  First 
Sales  Conference 

The  Wadsworth  Electric  Manu- 
facturing Company  held  a  sales  con- 
ference Oct.  26  and  27  to  discuss  sales 
and  to  assist  in  developing  means  by 
which  the  electrical  industry  could  be 
informed  of  the  use  of  inclosed  switches 
for  the  purpose  of  safety.  Comment 
was  made  during  the  meeting  on  the 
entrance  safety  switch  for  electrical 
homes  to  insure  the  development  of 
good  will  on  the  part  of  the  customer 
toward  the  power  companies  and  to 
eliminate  trouble  and  expense  formerly 
experienced  with  fuse  blowouts  and 
renewals. 

The  industrial  field  was  also  dis- 
cussed, and  it  was  the  opinion  of  all  the 
representatives  that  the  inclosed- 
switch  idea  is  more  widely  appreciated 


of  the  General  Electric  Company,  which 
first  felt  the  business  depression  a  year 
ago  this  September  and  which  has  been 
running  with  greatly  depleted  forces 
and  on  only  a  part-time  basis  since  the 
first  of  the  vear. 


Richardson-Phenix  and  Bowser 
Consolidate 

An  announcement  has  teen  made  of 
the  consolidation  of  the  Richardson- 
Pheni.x  Company  and  the  S.  F.  Bowser 
Company.  The  former  is  well  known 
for  its  development  of  lubricating  de 
vices  and  appliances  for  filtration  nna 
reclamation  of  lubricating  oils,  while 
the  latter  is  equally  prominent  as  a 
manufacturer  of  pumps  and  storage 
systems  for  oils  and  gasoline.  The 
name  and  personnel  of  each  company 
remain    unchanged.      Executive    head- 


WADSWOKTH  SALES  OEIGANIZATION    GETS    I  "GCTHER  TO  DISCUSS 
PROMOnO.X   OF  IN'CLOSO)  SWITCH 


among  electrical  engineers  than  for- 
merly and  that  the  use  of  safety  switches 
of  the  inclosed  type  is  becoming  more 
widely  understood  and  applied.  G.  R. 
Watson,  formerly  Cincinnati  represen- 
tative of  the  Crouse-Hinds  Company, 
has  been  appointed  general  sales  man- 
ager of  the  Wadsworth  Electric  Manu- 
facturing Company  and  will  assume  his 
duties  at  once. 


Fort  Wayne  Works  of  General 
Electric  to  Increase  Output 

The  meter  department  of  the  Fort 
Wayne  (Ind.)  works  of  the  General 
Electric  Company,  now  employing  be- 
tween 400  and  500  men  four  days  a 
week,  according  to  Walter  S.  Goll,  as- 
sistant manager,  will  be  put  on  a  full- 
time  basis  at  once,  while  the  small 
motor  department,  now  employing 
about  the  same  number  of  men  on  the 
same  basis,  may  also  be  put  on  full 
time  in  the  near  future.  Following 
the  decision  of  the  officials  to  increase 
the  time  of  the  present  force  in  these 
departments,  the  question  of  increasing 
the  time  in  the  fractional-horsepower 
motor  departments  is  also  being  con- 
sidered. This  is  almost  the  first  rift 
in  the  clouds  for  the  Fort  Wayne  plant 


quarters  will  be  established  in  the  new 
office  building  of  the  Bowser  company 
at  Fort  Wayne,  Ind.  S.  F.  Bowser  is 
president  of  the  Bowser  company. 
S.  B.  Bechtel,  vice-president  of  that 
company,  becomes  vice-president  and 
general  manager  of  Richardson-Phenix, 
while  J.  William  Peterson,  president  of 
the  latter  company,  becomes  vice-presi- 
dent of  the  Bowser  company.  L.  E. 
Strothman,  vice-president  and  general 
manager  of  the  Richardson-Phenix 
Company  and  vice-president-elect  of  the 
A.  S.  M.  E.,  has  been  in  ill  health  for 
some  time  and  is  to  have  an  extended 
leave  of  absence. 


Charles  Cory  &  Son,  Inc.,  183-7 
Variak  Street.  New  York  City,  have 
secured  the  American  sales  rights  of 
the  "Cory-Record"  ohmmeter,  manu- 
factured by  the  Record  Electrical  Com- 
pany,   Ltd.,    Altringham,    England. 

The  Mohawk  Electrical  Supply  Com- 
pany. Syracuse,  N.  Y.,  has  discontinued 
its  retail  business  and  moved  from  its 
old  location  at  325  South  Warren 
Street  to  the  Great  Northern  Ware- 
hou.se  Building,  348-360  West  Fayette 
Street.  At  the  present  time  the  com- 
pany is  doing  a  wholesale  business  onLv. 
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Foreign  Trade  Notes 


THE  CANADIAN  AU.9TIN  MACHIN- 
2UY.  LTJJ.,  VVoodslock,  Ont.,  incorporated 
antler  the  laws  of  Canada,  will  act  as  manu- 
facturer and  di.slriljutor  in  Canada  of  the 
completi'  line  of  products  manufactured  by 
the  Au.stin  JMachinery  Corporation  of  Chi- 
cago. 

HYDRO-ETvECTRIC  DEVELOPMENT 
ON  THE  JORDAN,  PALESTINE.— Con- 
ee.ssion.s  have  li  en  granted  by  the  Palestine 
govi-rnment  and  the  Colonial  Office  to  a  Mr. 
llulinlierg  to  develop  the  water  puwer  of 
tlie  .lordan,  the  Yarmulf  and  other  rivers 
in  I'alestine  to  generate  electricity,  which 
will   be  distrilnited   throunliout   the  country. 

DEVELOPMENT  OF  W.VTER  POWT7R 
IN  HODMANIA  PROPOSEU.— A  law  re- 
recently  drafted  provides  for  the  develop- 
ment of  water  jiower  in  Roumania.  The 
law  li-as  the  approval  of  the  appropriate 
committees  of  bolli  houses  of  tin-  l.-u'ls- 
lature  and  is  e.Npec'ted  to  be  .mmi.-i  |.i;i.-- 
tically  as  drafted.  As  the  r..,i  ,.  in..- 
of  the  country  are  poor,  it  is  ,  ,|..  .|..I,  ih.ii 
the  water  power  will  probably  be  dev.l..|>ed 
extensively. 

HYDRO-Et-ECTRIC  DEVELOPMENT 
AND  RAILWAY  ELECTRIFICATION  IN 
SWITZERLAND.  —  The  development  of 
water  power,  in  spite  of  the  present  high 
cost  of  installation,  according  to  a  com- 
mercial and  industrial  handbook  on  Swit- 
zerland issued  by  the  Bureau  of  Foreign 
and  Domestic  Commerce.  Department  of 
Commerce,  is  being^  pushed  as  never  before 
in  Switzerland.  The  most  important  part 
of  this  work  Is  being  carried  on  by  the 
government  in  connection  with  the  electri- 
fication of  the  federal  railways,  and  a  num- 
ber of  important  installations  are  now  un- 
der construction  or  contract.  The  first 
important  stage  of  the  general  electrifica- 
tion program  was  nearing  completion  at 
the  end  of  1920.  For  furnishing  the  elec- 
trical energy  two  large  installations  are 
being  made.  The  first  is  the  Ritom  works 
on  the  south  side  of  the  Gotthard  tunnel 
in  the  Canton  Tessin.  which  utilizes  the 
water  of  the  Ritom  Lake.  In  this  plant 
four  high-pressure  turbines  of  12.000  hp. 
each  have  been  installed,  with  provision  tor 
two  more  turbines  of  the  same  rating, 
bringing  the  total  capacity  to  72,0(io  hp 
The  other  power  plant  for  the  Gotthard 
line,  the  Amsteg  installation,  is  in  the 
Canton  of  Uri  on  the  northern  side  of  the 
tunnel  and  utilizes  the  water  of  the  River 
Reuss.  This  plant  is  now  under  construc- 
tion and  is  designed  to  have  an  initial  in- 
stallation of  60,000  hp.,  to  be  increased 
later  to  90,000  hp.  The  program  of  elec- 
trification on  which  the  government  is  now 
launched  forsees  the  electrification  of  prac- 
tically the  entire  federal  system  of  some 
1,750  miles  within  a  period  of  twenty 
years,  and  the  total  cost  of  the  work  is 
estimated  at  more  than  a  billion  francs. 
The  average  amount  of  power  required   for 

the    entire    system    is    estimated    at    2iiii  i 

hp.,  with  a  ma.\imum  of  600,00  hp.  I'oii- 
siderablo  progress  has  been  made  on  the 
electrification  of  the  so-called  secondary 
line.s,  which  are  for  the  most  part  pri- 
vately owned,  but  further  development  is 
being  impeded  by  the  lack  of  financial  re- 
sources, which  the  federal  railways  are 
better  able  to  command.  One  of  the  ar- 
ticles which  the  railway  authorities  have 
had  the  greatest  dirticulty  in  obtaining  in 
satisfactory  quality  and  quantity  for  elec- 
trification purpo.ses  is  heavy  porcelain  in- 
sulators for  high-tension  use.  Insulators 
of  the  kind  specified  by  the  railway  engi- 
neers are  not  obtainable  in  Switzerland. 
Switches  for  outdoor  use  in  high-tension 
transmission  lines  along  the  riglit-of-way 
are  also  in  demand,  as  dilliculty  has  been 
experienced  in  ohl.uiiinf;  proper  apparatus 
of  this  kind  from  llie  domestic  market.  In- 
quiries for  information  in  connection  with 
this  work  should  be  made  to  the  manage- 
ment at  Berne  (Direction  des  Chemins  de 
Fer  Federaux). 

Foreign  Trade  Opportunities 

EQUIPMENT  FOR  ELECTRIC  PL.\NT 
AT  milONOS  AIRES.— Bids  will  be  re- 
ceived by  the  Board  of  Sanitary  Works  of 
the  Nation,  Buenos  Aires,  Argentina,  until 
Jan.  19,  1922,  according  to  Ehclrical  In- 
dustries, for  fui-nishing  and  erecting  a  new 
electric  generating  station,  previous  bids 
having  been  asked  for  in  1919,  1920  and 
June  3.  1921.  The  equipment  will  include 
three  four-cycle  Diesel  engines  of  ST.";  ho. 
each,  adapted  to  run  on  crude  petroleum 
and  three  three-phase  alternators,  each  o£ 
2,50  kw.,  2200  volts  between  phases,  BO 
cycles. 


ELECTRICAL  EQUIPMENT  FOR  MU- 
NICIPAL PLANT.  MELBOURNE.  —  The 
I'ity  Council  of  Melbourne.  Australia,  ac- 
cording to  EUr-trical  Induntrus,  will  receive 
tenders  until  Feb.  20,  1922,  for  a  2,000  kw. 
rotary  eonvertir  and  transforming  acces- 
sories, and  also  a  6.600  volt,  50  cycle, 
three-phase  .switchgear. 

TURBO-ALTERNATOR  AND  C  O  N- 
VERTERS  FOR  SYDNEY.— Tenders  will 
be  received  by  the  Municipal  Council  of 
Sydney,  New  South  Wales.  Australia,  until 
April  24,  1922,  according  to  Electrical  In- 
dustries, for  furnishing  and  ere<ting  a  10.- 
000  kw.  turbo-alternator  and  two  2,000  kw. 
rotary  converters. 

New  Apparatus  and  Publications 

THE  BLACK  &  DECKER  MANUFAC- 
TURING COMPANY.  Chicago,  has  pU-iced 
on  the  market  a  light-weight,  V4-in  port- 
able electric  drill  with  pistol  grip, 

RECORDER.— The  Tarnall  Waring  Oom- 
pan.v.  Chestnut  Hill.  Philadelphia  is  dis- 
tributing a  leaflet  describing  the  "WR  (•02" 
self-contained  recorder  recently  developed 
by   the  company. 

ELECTRIC  CLOCK.— An  electric  clock, 
which  requires  no  winding,  tor  u.se  in  of- 
fices, homes,  motor  cars,  etc.,  has  recent ly 
been  placed  on  the  market  by  the  Keith- 
Landis  Corporation,  332  South  La  Sall.i 
Street,  Chicago. 

ELECTRIC  GRINDER. —  The  Black  & 
Decker  Manufacturing  Company,  Baltimore, 
Md..  has  recently  brought  out  a  new 
grinder  known  as  an  8-in.  electric  bench 
grinder. 

ILLUMINATING  GLASSWARE.  —  The 
Beardslee  Chandelier  Manufacturing  Com- 
pany, 216-220  South  Jefferson  Street,  Chi- 
cago, has  issued  a  new  net  price  list  on  its 
illuminating  glassware  carried  in  stock, 
which  is  illustrated  in  catalog  G-S-1. 

TRANSFORMERS.— "Power  Transform- 
ers" is  the  title  of  bulletin  No.  1,108  issued 
l)y  the  Allis-Chalmers  Manufacturing 
Company,  Milwaukee,  covering  its  different 
types  of  transformers. 

ELECTRIC  IRON. —  The  Tommy  Iron 
Manufacturing  Company,  1900  Oliver  street. 
St.  Louis,  has  placed  on  the  market  a  new 
electric  iron,  known  as  the  "Tommy  iron." 
designed  for  use  of  milliner.s.  dressmakers, 
manufacturers   and   for   domestic   purposes. 

PULL  CHAINS.  —  The  Brvant  Electric 
Company,  Bridgeport,  Conn.,  has  developed 
a  line  of  decorative  pull  chains  to  match 
stands  and  shades  of  table  and  floor  lamps. 

FLUSH  PLATES. — Several  types  of  flush 
plates  with  a  new  fiinish.  known  as 
"Perma,"  are  being  produced  bv  the  Bry- 
ant Electric  Company,   Bridgeport,  Conn. 

HOSPIT.\L  CONTROL  SWITCH.  —  A 
manually  operated  toggle  hospital  signal- 
system  control  switch  has  recently  been 
placed  on  the  market  bv  the  Brvant  Elec- 
tric Company,  Bridgeport,  Conn. 

BABBITT  METAL.— The  Westinghouse 
Electric  &  Manufacturing  Company,  East 
Pittsburgh.  Pa.,  is  distributing  folder  No. 
4,474.  covering  the  Westinghouse  lead-base 
babbitt  metal. 

BALL  BEARINGS.— "Good  Fractional 
Horsepower  Motors  Made  Better"  is  the 
title  of  a  booklet  issued  by  the  Norma  Com- 
pany of  America,  Anable  Avenue.  Long 
Island  (Mty.  N.  Y.,  describing  the  "Norma" 
precision   ball   bearings. 

CEILING  AND  W.-VLL  OUTLETS  — 
Bulletin  No.  17-7.  issued  by  Harvey  Hub- 
bell.  Inc..  BridgeiKirt,  Conn.,  describes  its 
"Elexit"    de\'ices. 

LIGHTING  FIXTURES.- The  St.  Louis 
Brass  Manufacturing  Company.  St.  Louis, 
has  issued  catalog  BC-11.  describing  its 
different  types  of  residence  llghtine  fixtures. 

VALVES.  GOVERNORS  AND  REGU- 
LATORS—The  Atlas  Valve  Company.  282 
South  Street,  Newark,  N.  J.,  has  issued 
junior  catalog  No.  21,  describing  its 
"Atlas,"  "Ideal"  and  "Victor"  reducing 
valves,  pump  governors,  pressure  regula- 
tors,  etc. 

AUTOM.\TIC  ELECTRIC  STOVE— The 
William  Campbell  Company.  Detroit,  is  dis- 
tributing a  circular  describing  its  "auto- 
matic rapid  electric  cook  stove,"  and  also 
a  leaflet  covering  equipment  and  list  of 
parts  for  tlie  electric  stove. 

BALL  BE.\RINGS— The  November  Is- 
sue of  the  Dragon,  Issued  by  the  Fafnir 
Bearing  Company,  New  Britain,  Conn.,  con- 
tains  a    description    of   a    testing    machine 


for  demonstrating  the  relative  power  con- 
sumption of  ball  bearings  and  plain  bear- 
ing*. 

ELECTRIC  MOTOPwS— The  Metropoli- 
tan-Vicker»  Electrical  Company,  Ltd. 
TrafTord  Park,  Manchester,  Eng.,  has  Is- 
sued special  publication  No.  7855/2,  deal- 
ing with  the  choice  of  motors  for  indus- 
trial  work. 

LIGHTING  DEVICES.  —  Bulletin  No. 
17-5.  issued  by  Harvey  Hubbell.  Inc., 
Bridgeport,  Conn.,  describes  several  new 
devices  added  to  its  products,  including  In- 
terchangeable "Knostrain"  plug  caps, 
polarized  cord  connector,  round  flush  re- 
ceptacle and  separate  red  lamp  for  Hub- 
bell  "Signallte." 

n.,LUMTNATION.— "Eye  Comfort"  is  the 

title  of  a  folder  inclosing  leaflets  being 
distributed  by  the  National  X-Ray  Re- 
flector Company.  235  West  Jackson  Boule- 
vard. Chicago,  covering  its  reflectors  for 
show-window  lighting,  showcase  lighting, 
indirect  lighting  and  crystal  fixtures  for 
theater   lighting. 

SWITCHES.  —  Har\'ey     Hubbell.  Inc., 

Bridgeport,    Conn.,    is    distributing   a  four- 

piige  leaflet  describing  its  toggle  flush 
switches. 


New  Companies 


THE  .-VTL.ANTIC  ELECTRIC  LAMP 
COMPANY,  Danvers,  Mass..  has  been  or- 
ganized bv  V.  A.  and  William  W.  Trotter 
and  John  H.  ONeil.  all  of  Danvers.  The 
company  is  capitalized  at  Jiri.OuO  and  pro- 
poses to  manufacture  incandescent  lamps. 

THE  THOM.\S  PRODUCTS  COMPANY. 
Seattle,  Wash.,  has  been  organized  with  a 
capital  stock  of  $50,000  to  manufacture 
electrical  and  mechanical  fittings,  fixtures, 
devices  and  searchlights.  Baushman.  Old- 
ham. Bullitt  &  Bggerman.  1 408  Hoge 
Euilding,   represent  the  company. 

THE  CLEVELAND  (VA.)  LIGHT  & 
POWER  COMPANY  has  been  incorporated 
with  a  capital  stock  of  $10,000.  The  ofli- 
cers  are  S.  C.  Couch,  president,  and  D.  £. 
Campbell,    secretary. 

THE  STANDARD  ELECTRIC  &  RADIO 
CORPORATION.  Wilkinsburg.  Pa.,  has 
been  incorporated  with  a  capital  of  $5,000 
to  manufacture  electrical  equipment.  T.  K. 
Lewis,   Wilkinsburg,  is  treasurer. 

THE  AUTOMOTIVE  ELECTRIC  SALES 
COMP.\NY,  2637  South  Michigan  Avenue, 
Chicago,  111.,  has  been  incorpor.ated  by 
Philip  and  Benjamin  Siegal.  The  company 
is  capitalized  at  $50,000  and  proposes  to 
manufacture  and  deal  in  electrical  devices, 
etc 

THE  FRANKLIN  LIGHT  COMPANY, 
127  North  Dearborn  Street,  Chicago,  111., 
has  been  organized  with  a  cajiital  stock 
of  $10,000  to  manufacture  and  deal  in 
electrical  fixtures,  supplies,  etc  The  In- 
corporators are  Harvey  Adams,  Benjamin 
H.  Kanue  and  G.  Litka.  ^Veil  &  Chaikin, 
room  120S,  137  North  Dearborn  Street,  rep- 
resent the  company. 

THE  BUCKEYE  ELECTP.IC  LIGHT 
COMP.\NY',  Lima,  Ohio,  has  been  incorpo- 
rated with  a  capital  stock  of  $10,000  by 
A.  E,  Henry,  H.  V.  Swinehart,  G.  M.  Kin- 
dell  and  others. 

THE  H.  E.  GELHART  &  COMPANY, 
2030  Seventh  Avenue.  Rock  Island.  IlL. 
has  been  chartered  with  a  capital  stock  of 
$50,000  to  manufacture  electricil  supplies 
and  fixtures.  The  incorporators  are  H.  K, 
and  C.  Gelbart  and  Willard  E.  Hartman. 

THE  COLONIAL  LAMPS  &  FIXTURE 
WORKS.  r>634  LiUce  Park  .Wenue.  Chicago, 
III.,  has  been  chartered  with  a  capital  of 
$50,000  to  manufacture  and  deal  in  electric 
lamps,  fixtures,  etc.  The  incorporators  are 
Leon  Hornstein.  Eugene  H.  Joseph  and  Al- 
bert Hornslein. 

THE  ECONOMY  ELECTRIC.XL  SI'PPLY 
COMP.VNY.  Brooklyn.  N.  Y"..  has  been  In- 
corporated by  C.  A.  Carlson.  C.  A.  Loscilxo 
and  C.  Kearney.  The  company  is  capita- 
lized at  $10,000  and  proposes  to  manufac- 
ture electrical  equipment.  I.  K.^nicaberg, 
114  Liberty  Street,  represents  the  company. 

THE  UNTTT  ELECTRIC  COMPANY, 
West  Unity.  Ohio,  has  been  organized  with 
a  capital  of  $100,000  by  Charles  F.  Chap- 
man, Frank  M.  Coburn  and  others. 

THE  HA-^-ERHILL-LAUREL  ELECTRIC 
COMIWNY.  Laurel.  Iowa,  h.is  been  or- 
ganized with  a  capit.tl  stock  of  $50,000. 
Peter  Neuroth,  Haverhill.  Iowa,  is  presi- 
dent. 


November  19,  1921 


ELECTRICAL     WORLD 


1055 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued    Oct.    18.    1921.) 

1393,806.  Automatic  Telephone  System; 
'  Talbot  G.  ilartin,  Chicago,  111.  App.  flled 
Oct.  13.  1917.  Private  automatic  ex- 
change. 

1.393.859.  Stxchroxizer  for  T.^lkixg 
Motion  Pictires  ;  Kenneth  M.  Walley. 
Chicago.  111.  App.  flled  Feb.  17.  1917. 
For  maintaining  synchronism  between 
phonograph  and  motion-picture  machine. 

1.393.878.  Method  of  Building  Commu- 
tators :  Vincent  G.  Apple.  Dayton.  Ohio. 
App.  flled  Aug.  6,  1919.  Bars  inserted  in 
grooves  of  ring. 

1.393.888.  Cigar  Lighter;  Francis  B. 
Farnsworth.  Montreal.  Que.,  Can.  -A.pp. 
flled  Sept.  30.  1919.  For  use  in  auto- 
mobiles. 

1,393.921.  Electrical  Uncapping  Knife; 
Henrv  C.  Swann.  Spokane.  Wash.  .\pp. 
flled  May  11.  1920.     Electrically  heated. 

1.393.939.  0\-ERHE.iD  Trolley  or  Collector 
FOR  Electric  Tr.a.mwat  and  Railway 
Vehicles  ;  Thomas  Blaney  and  David 
^ViUiams.  Walton.  Liverpool.  England. 
App.  flled  June  6,  1921.  Means  for  ab- 
sorbing sudden   jar. 

1.393.94.5.  Electrolier:  Le  Rov  G.  Clark. 
Detroit.  Mich.  .\pp.  flled  Xov.  5.  1319. 
Repairs  made   without  disturbing  wiring. 

1.393.946.  Telephone-Exchange  System  ; 
Henry  P.  Clausen.  Mount  Vernon,  X.  Y. 
.\pp.  filed  March  21,  1917.  To  attract 
operator's  attention  when  called  sub- 
scriber answers. 

1.394.020.  Insulator  Changer;  Tomlin- 
son  F.  Johnson.  Jr..  .\tlanta.  Ga.  .^pp. 
filed  March  16.  1918.  Holds  live  line 
while  changing  insulator. 

1.394.026.  Radio  System;  Llovd  M.  Knoll. 
Philadelphia.  Pa.  .\pp.  flled  April  2. 
1920.      Minimum   of   interference. 

1,394.044.  Water-Cooled  Transformer; 
Howard  O.  Stephens.  PitLsfield.  Mass, 
App  flled  March  25,  1919.  For  trans- 
formers used  on  welding  machines. 

1.394.055.  Resistance-I'nit  Terminal: 
William  C.  White,  Schenectadv.  N.  T. 
App.  flled  .March  15,  1920.  terminals 
dipped    in    carbonizable    material. 

1.394.056.  Signaling  System  ;  William  C. 
White,  Schenectadv,  N.  T.  .\pp.  flled 
July  3.  1920.  Energy  from  alternating 
current  of  commercial  low  frequency. 

1.394.057.  Electric  Coupling  Device: 
Harry  F.  Woernley.  Pittsburgh.  Pa.  App. 
flled  May  4.  1918.  For  connecting  elec- 
tric  train-line    circuits. 

1.394.062.  Means  for  and  Method  of  Re- 
d;ci.vg  Cross-Talk  i.n  Four-Wire  Cir- 
Ci-ITS ;  Otto  B.  Blackwell.  Garden  Citv. 
K  Y.  App.  flled  May  20.  1918.  Re- 
peater system. 

1.394.064.  Printing- Press  Attachment: 
William  H.  Chapman.  Portlami.  Me.  App. 
filed  July   27.  1921.      For  drying  the   ink. 

1.334.090.  Valve  of  Wirele.^s  Transmis- 
sion Syste-ms;  Cassius  E.  HiatI  and  Wil- 
liam J.  Davis.  London.  England.  App. 
flled    .May   19.    1919.      Thermionic. 

1.394.101.  Electric  Hanolamp  ;  Bert  A. 
Little.  Tul.'<a.  Okla.  App.  flled  Sept.  8. 
1919.     Tubular  type. 

1.394.121.  Elec-trical  Apparatus  :  Ivanhoe 
H.  Sclater.  Pittsflcld,  .M:i.s.s.  App.  filed 
June  12.  1919.  Transformer-core  con- 
stru'tion. 

1.394.143.  X-Ray  Apparatus:  William  D. 
Coolidge,  Sclifnectady.  X.  Y.  App.  filed 
Oct,  24.  1919.  Tank  completely  filled 
with  OIL 

1.394.144.  Incandescent-Cathode  Appa- 
ratus :  William  D.  Coolidge.  Schenectady. 
N*.  Y.  App.  filed  Oct.  24.  1919.  Operated 
In  oil. 

1.394.145.  Thermionic  Discharge  Appa- 
RATi-s:  William  D.  Coolidge.  Schenect.Tdy. 
N'.  Y.  App.  fll.d  Xov.  15.  1919.  For  con- 
tlnuou."  rip<ration  with  high  energy  Input. 

1  594.H7.  Electrolytic  Retinino  op 
Ietals;  Frederick  D.  Crane,  .Mont<  lair, 
■■'    J.     App.  flled  Dec.  18,  1920. 


1.394,171.     Electric  X^eedle  :  Mary  E.  Hall 

Chicago.  111.     App.  flled  -May  2.  1921.     For 

removing  superfluous   hair. 
1,394.18".      Resistor;   Elmer  E.   F.   Creigh- 

ton,  Schenectadv.  X.  Y.     -\pp.  filed  March 

15,  1920.     Of  unusual  stabil.ty. 

1.394.189.  Repe.\ter-Contp.olling  System 
FOR  Four-Wire  Circuits  :  Charles  S. 
Demarest.  Xew  York.  ^.  V.  -A.pp.  filed 
Feb.  24.  1919.  For  controlling  connection 
of   telephone    repeaters. 

1.394.190.  Testing  System  for  Four-Wire 
Circuits  ;  Charles  S.  Demarest.  Ridge- 
wood.  X.  J.  .\pp.  flled  July  24.  1920. 
For  controlling  connection  of  telephone 
repeaters. 

1.394.211.  .Apparatus  for  Discharging 
St.itic  Ch.^rges  ;  John  H.  Morgan.  Hol- 
yoke.  Mass.  .\pp.  filed  April  21.  1917. 
Especially   from   paper. 

1.394.220.  Baking  Oven;  William  Roberts. 
Winnipeg.  Man..  Can.  App.  flled  Jan. 
4.  1919.  Low  consumption,  even  heat  and 
easy  control. 

1.394.279.  Separator  Plate  for  Storage 
Batteries  ;  Frank  .\.  Coleraan  and  Joseph 
J.  Hoffman,  Denver.  Col.  -A.pp.  filed 
March   12,   1921.      Xon-short-circuiting. 

1.394,325.  Frequency  Changer;  Fried- 
rich  W.  Meyer,  Milwaukee,  Wis.  --Vpp. 
flled  Nov.  15,  1917.     Simple  static  means. 

1,394,439.  Code-Transforming  .Apparatus 
FOR  Telegraph  Systems  :  Donald  Murray, 
London,     England.       -^pp.     flled    Jan.     20. 

1919.  Printing-telegraph  system. 
1,394.450.        Bread     Toaster;     Charles     P. 

Strite.  Mineapolis.  Minn.  .\pp.  filed  June 
22.  1920.  .\utomatically  cut  off  after 
bread  has  been  toasted. 

1.394.462.  Process  ant)  .\pparatus  for  Re- 
fining Liquid  Mixtures  ;  Seth  F.  Alden. 
San  Francisco.  Cal.  .\pp.  flled  Dec.  23. 
1916.  To  break  up  liquid  mixtures  or 
emulsion. 

1,394.466.  Storage-Battery  Separator  and 
Method  of  Producing  Same  ;  Harry  L. 
Boyer.  Trenton.  X.  J.  App.  flled  Sept. 
29.  1919.  Composed  of  porous  and  non- 
porous  portions. 

1.394,503.  Dental  X-Ray-Film  Packet; 
Ravmond  R.  Taylor.  Rochester.  X".  Y. 
App.  flled  Jan.  8.  1919.  May  be  used  in 
patient's  mouth. 

1.394.307.  Trolley-Harp  Carrier  :  Charles 
J.  Dorrance.  Chicago.  111.  .A.pp.  filed 
.\pril   21.   1920.      Shock-absorbing  device. 

(Issued  Oct.  25,  1921) 

1.394.518.    Electric  Heating  Unit:  Charles 

C.    .\bbott.    Pittsfleld.    Mass.       App.    flled 

Oct.     30.    1919.       Conductors    inclosed    in 

metallic  sheath. 
1.394.528.     Electric   Meter   Construction; 

Donald  J.  .\ngus.  Indianapolis.  Ind.     App. 

filed   May    20.    1918.      The    metering  parts 

and   the   record   and    record-making  parts 

are  in  separate  compartments. 
1,394.535.         Electric       Motor;       Edward 

Bretch,    St.    Louis,    Mo.       .\pp.    flled    July 

12,  1920.     Motor-starting  arrangement. 
1  394,555.   Electrical  Transformer  :  Harry 

L.   Idem.    Springfield.    111.      App.   filed  Oct 

6,  1920.     For  radio  use. 
1.394.560.       Apparatus    for    Tra.nsmitting 

Radiant    Energy  ;    Frederick    A.    Kolster. 

Washington.    D.    C.      App.    flled    Nov.    27, 

1916.  Telegraphy,  telephony  or  any  other 
signaling  or  control  purposes. 

1.394.563.  Telepho.ne  Instrument;  Hubert 
A.  Ijelse.  .Meridtn.  Conn.  .\pp.  flled  May 
27.  1920.     Vented  diaphragm  chamber. 

1.394.565.  Electric  Sign  ;  John  E.  Long, 
Hot   Springs.    Mont.      App.    filed    Aug.    24, 

1917.  Flashing  type. 

1.394.569.  Increasing  the  Efficiency  of 
X-Ray  Tubes  :  William  Meyer,  Chicago, 
111.     App.  flled  Aug.   19,  1918. 

1,394.57.5.  Suspension  XIeans  for  Elec- 
tric Lighting  Fixtures;  Ira  L.  Park. 
Washington.    D.    C.       App.    flled    Jan.    28. 

1920.  Wire  concealed  in  .supporting  chain. 

1.394.600.  Wireless-Telegraph  Receiver; 
George  M.  Wright.  London.  England.  App. 
filed  June  8.  1916.  Noises  due  to  atmos- 
pherics reduced. 

1.394.601.  Thermionic  Device;  George  M. 
Wright,  I..ondon.  England.  App.  filed 
May   1.   1918.     Any  d. sired  magnification. 

1.39*1.604.    Method  of  Manufacturing  Rail 

Bonds  ;  William  P.  Bovard.  Mansfield.  Pa. 

App.   filed   p-eb.   10.   1921. 
1.394.642.       Electric    .Signaling    System  ; 

Ralph    L.   Quass.   Hawthorne,  N.  J.     App. 

flled    Nov.    12.    1919.       .Machine-switching 

telephone. 
1.394.647.    Time-Indicatino  System;  Alfred 

U  Sohm.  Chicago.  III.     App.  filed  Feb.  24, 

1920.     Electromagnetically  wound  master 

clock. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

GRAY,  ME. — The  Cumberland  County 
Power  &  Light  Company.  Portland,  is  con- 
sidering the  erection  of  a  transmission  line 
from  Gray  Corner  to  East  Gray. 

HOLYOKE.  M.\SS.— The  Hegy  Company, 
Inc.,  South  Main  Street,  has  had  plans  pre- 
pared for  the  construction  of  a  one-story 
power  house. 


Middle  Atlantic  States 

BOLIV.\R.  X.  Y — Plans  are  under  con- 
sideration by  the  local  electric  light  com- 
mittee to  secure  electricity  for  domestic  and 
power  purposes  in  Bolivar.  The  project 
includes  the  erection  of  an  electric  trans- 
mission line.  H.  L.  Hulett  is  chairman  of 
the   light   committee. 

BROOKLYX.  X'.  Y. — Plans  are  under  con- 
sideration by  the  Brooklj-n  Edison  Com- 
pany for  the  construction  of  a  power  plant. 
SO  ft.  X  130  ft.,  on  Sixty-sixth  Street,  to 
cost  about  ?120.000.  G.  L.  Knight.  360 
Pearl   Street,    Brooklyn,    is   engineer. 

BROOKLYX*.  X.  Y. — Plans  have  been 
prepared  bv  the  Xew  York  Dock  Company. 
41  Whitehall  Street.  Xew  York  City,  for 
the  construction  of  a  one-story  power  house 
at  Furman  and  Montague  Streets,  Brooklyn. 

BUFF.XLO,  X.  Y. — T.  Kennard  Thompson 
and  Peter  .\.  Porter  have  applied  to  the 
Xew  York  State  Water  Power  Commission. 
Albany,  for  preliminary  permit  for  hydro- 
electric development  at  Foster  Flats  on  the 
lower  Xiagara. 

CLIXTOX.  N.  Y. — The  Madison  Power 
Company  has  petitioned  the  Public  Service 
Commission  for  permission  to  erect  an  elec- 
tric transmission  line  from  the  substation 
of  the  Utica  Gas  &  Electric  Company  at 
Clinton  to  Hamilton,  a  distance  of  20  miles. 

NEW  YORK.  X.  Y. — .\rrangements  are 
being  made  by  the  Electric  Bond  &  Share 
Company  for  an  increase  in  its  capital 
stock  from  $20,000,000  to  $25,000,000.  the 
proceeds  to  be  used  for  extensions  to  its 
plants   and   system. 

X^EW  YORK.  X.  Y.— The  Sheflield  Farms 
Company.  Inc..  524  West  Fifty-seventh 
Street,  has  had  plans  prepared  for  the 
construction  of  a  three-story  ice  and  re- 
frigerating plant  on  Webster  Avenue,  to 
cost  about  $125,000.  Frank  A.  Rooke.  15 
East   Fortieth   Street,    is   architect. 

OLE.\N".  X.  Y. — The  Bradford  Electric 
Railway  Comi>any  and  the  Olean.  Brad- 
ford &  Salamanca  Railway  Company  have 
been  consolidated  under  the  name  of  the 
latter  company,  with  a  capital  stock  of 
$3,808,000.  Improvements  and  extensions 
to  plant  and  system  are  under  consideration. 
J.  B.  Mayer  and  others  arc  incorporators. 

OSSIXIXG.  X.  Y. — Pl.-ins  are  being  pre- 
pared l>y  C.  F.  Rattigan.  superintendent  of 
State  Prisons,  for  the  installation  of  a  n»'W 
underground  feeder  system,  pumping  plant 
and  auxiliary  equipment  at  Sing  Sing 
Prison. 

SPEXCERPORT.  X'.  Y. — A  company  is 
being  organized  in  the  town  of  Parma  for 
the  purpose  of  furnishing  electricity  to 
residents  on  Ridge  Hoad  and  as  f.ar  north 
as  Peck  Road.  Electrical  energy  will  be 
purchased  from   the   village   of  Spencerport 

CAMPEX.  X  J. — The  Harbor  Engineer. 
Room  II.  City  Hall.  Camden,  it  Is  reported. 
Is  receiving  bids  for  a  3-ton  electric 
traveling  crane  of  locomotive  type,  electric 
tractor  with  eight  trailer  trucks,  and  two 
portable  electric  winches,  to  be  Installed  at 
the  city  harbor.  .Spruce  Street  pier.  George 
W.  Bradley  is  chairman  of  harbor  com- 
mittee. 

LAKE  HOPATCOXG— N.  J.— The  Ice 
plant,  including  power  house,  of  Brady 
Brothers,  was  r' I'-ntlv  destroyed  by  fire, 
causing  a   loss  of  about   $I50.0UO. 
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tlon.  Public  Service  Terminal  Building,  for 
an  Issue  of  $2,000,000  in  stock,  the  proceeds 
to  be  used  for  improvements  and  exten- 
sions. 

VENTNOR  CITY,  N.  J. — A  new  contract 
has  been  entered  into  with  the  Atlantic  City 
(N.  J.)  Electric  Company,  by  the  City  Coun- 
cil, under  which  a  new  street-lighting  sys- 
tem will  be  installed. 

BKNTLEYVILLK.  PA. — A  contract  with 
the  West  Penn  Power  Company.  Pittsburgh, 
has  been  approved  by  the  Borough  Council 
for  the  in.stallation  of  a  new  street-lighting 
system   in   Bentleyville. 

FAYETTEVILLE,  PA. — The  Fayetteville 
Electric  Company  and  the  Greene  Township 
Electric  Company  have  arranged  a  terri- 
torial agreement  and  contemplate  the  ex- 
tension of  their  transmission  lines  to  neigh- 
horing  sections. 

PHILADELPHIA,  PA.  —  Improvements 
and  extensions  to  the  pumping  plant  for  the 
waterworks  department  at  Lardner's  Point 
are  under  consideration  by  the  Water 
Bureau. 

PITTSnURGII,  PA. — Plans  are  under 
consideration  for  the  installation  of  a  burg- 
lar alarm  and  police  signalling  system 
in  Pittsburgh.  Robert  J.  Alderdice  is  direc- 
tor of  public  safety. 

BALTIMORE.  MD. — One  of  the  plants  of 
the  Maryland  Brick  Company,  Maryland 
Trust  Building,  including  power  house,  etc., 
was  recently  destroyed  by  fire,  causing  a 
lo.ss  of  about  $100,000.  Warren  Griffiss 
is   manager. 

BETTERTON,  MD. — Plans  are  being 
prepared  for  the  construction  of  a  two- 
story  power  house,  60  ft.  x  150  ft.,  for  the 
Hotel  Colonial.  Clark  &  Dudnick.  Drexel 
Building,  Philadelphia,  are  architects. 

CUMBERL.\XD,  MD. — Thomas  B.  Finan 
of  Cumberland,  and  Townsend,  Scott  & 
Son,  209  East  Fayette  Street.  Baltimore, 
it  is  reported,  have  purchased  the  sy.stem.s 
of  the  Cumberland  Electric  Railway  and 
the  Edison  Electric  Illuminating  Company 
subject  to  the  approval  of  the  Public  Scrv 
Ice  Commission  of  Maryland.  The  pur- 
chasers are  planning  to  organize  a  new  com- 
pany and  consolidate  the  railway  and  power 
and  lighting  plants  under  one  management. 
Extensions  and  improvements,  it  is  under- 
stood, will  be  made  to  both  systems. 

CUMBERLAND,  MD. — The  Jamison  Coal 
&  Coke  Company  is  considering  the  in- 
stallation of  electrical  equipment  for  opera- 
tion of  its  Jamison  Mine  No.  9.  Electrical 
energy  will  be  furnished  by  the  Mononga- 
hela  Power  &  Railway  Company. 

HAVRE  DE  GR.\CE,  MD. — Plans  are 
under  consideration  by  tlie  Susquehanna 
Power  Company  for  the  construction  of  a 
large  dam  above  Conowingo  Bridge  on  the 
Susquehanna.  Extensive  charter  rights  in 
Maryland  and  Virginia  have  been  obtained. 
The  company,  it  is  understood,  proposes  to 
build  another  dam  further  down  the  river, 
and  ultimately  a  third  a  short  distance 
above  Port  Deposit.  The  power  developed 
will  be  furnished  to  towns  in  Pennsylvania 
and  Delaware.  Francis  T.  Homer,  40  Wall 
Street,  New  York  City,  is  reported  in- 
terested. 

AMHERST,  VA.— The  Amherst  Light  & 
Power  Company,  recently  organized,  is 
planning  to  install  an  electric  lighting  sys- 
tem in  Amherst.  W.  A.  Baldock  is  presi- 
dent. 

North  Central  States 

BLOOMINGTOX.  MD.— The  installation 
of  a  new  ornamental  lighting  s.vstem  in 
Bloomington  is  under  consideration  by  the 
City  Council. 

BLOUNTSVILLE.  IND. — Kilmer  Broth- 
ers, operators  of  an  electrical  distriliution 
system  in  Blountsville.  have  rcqucstiil  the 
Indiana  Public  Service  Commission  for 
permission  to  discontinue  the  plant.  Should 
the  Kilmer  plant  be  closed,  electrical 
energy  will  be  obtained  from  a  nearby 
transmission   line. 

UNION  CITY.  IND.  —  The  Union  City 
Electric  Company  has  filed  notice  of  in- 
crease in  its  capital  stock  from  $50,000  to 
J100,000. 

CHAMPAIGN,  ILL. — Plans  are  under 
consideration  by  the  City  Council  for  the 
installation  of  a  lighting  system  in  the  Uni- 
versity district,  to  cost  aliout  $82,000.  A 
total  of  540  lamps  will  be  required. 

CRYSTAL  LAKE.  ILL. — Negotiations  are 
under  wav  between  the  residents  of  Crys- 
tal Lake  and   the  Rockland   Lighting  Com- 


pany   of    Suffern    to    supply    electricity    ior 
lighting  in  Crystal  Lake. 

DODGEVILLE,  WIS.  —  The  Wisconsin 
Light  &  Power  Company,  Madison,  is 
planning  the  construction  of  a  substation 
in  Dodgeville. 

NEE.VAH,  WIS. — The  Valley  Paper  Mills 
Company,  recently  incorporated  with  a  capi- 
tal stock  of  $1,000,000,  it  is  reported,  is 
planning  the  construction  and  equipment  of 
a  plant,  to  cost  about  $800,000.  The  main 
two-story  and  three-story  mill  will  be  about 
80  ft.  X  600  ft.,  with  separate  hydro-elec- 
tric power  plant  with  steam  auxiliary.  A 
filtration  will  also  tie  built.  Contracts,  it 
is  understood,  will  l)e  awarded  about  Dec.  1. 
E.  A.  Wettengel,  Appleton,  is  architect. 
George  W.  Burnside,  Neenah,  is  secretary 
and   treasurer. 

OSHKOSH.  WIS.  —  The  Council  ha 
adopted  revised  plans  and  specifications  fo 
the  installation  of  an  ornamental  lighting 
system  in  Oshkosh.  Bids,  it  is  understood, 
will  be  advertised  for  immediately. 

WAUTOMA.  WIS.  —  Dahlke.  Giese  & 
Wedkl  are  having  plans  prepared  for  the 
construction  of  a  hydro-electric  plant  at 
White  River.  The  project  includes  a  dam, 
pipe  line,  etc  Jacobson  Engineering  Com 
pany,  533  Metropolitan  Bank  Building, 
Minneapolis,  Minn.,  is  engineer. 

WHITE;WATER,  wis. — Plans  are  being 
prepared  for  the  construction  of  a  one- 
story  heating  and  power  plant,  60  ft.  x 
150  ft.,  at  the  State  Normal  School  at 
Whitewater.  W.  Kittle,  Capitol  Building, 
Madison,  is  secretary  of  the  Board  of  Nor- 
mal Regents.  A.  Peabody,  State  Capitol, 
is  architect. 

BROXSON,  MINN. — The  construction  of 
a  power  plant  in  Bronson  is  under  con- 
sideration. E.  F.  Behrendt,  Foley,  is  in- 
terested. 

ST.  PAUL,  MINN. — Under  a  reorganiza- 
tion scheme  the  plants  of  the  General 
Utilities  Company  of  St.  Paul,  at  Devils 
Lake,  Carrington,  Enderlin.  New  Rockford. 
Oaks  and  Sheldon  have  been  purchased  by 
Edwin  White  of  Gates.  White  &  Company, 
St.  Paul,  for  the  stockholders  and  will  be 
operated  by  Savage  &  White.  St.  Paul.  The 
new  owners,  it  is  understood,  contemplate 
improvements,  including  extension  of  elec- 
tric service  to  tlie  lake  from   St.   Paul. 

JASPER,  MO. — The  local  electric  light 
plant  has  been  purchased  l^y  W.  N. 
Vaughan.  W.  L.  Collier  and  W.  E.  Vaughan. 
A  company  known  as  the  Jasper  Electric 
Light  Company  has  been  organized  to 
operate  the  plant.  The  installation  of  new 
equipment,  including  oil  engines,  is  under 
consideration.     W.  L.  Collier  is  manager. 

KANSAS  CITY,  MO. — The  Kansas  City 
Power  &  Light  Company  has  been  autlior- 
ized  to  issue  $2,000,000  in  bonds,  part  of 
the  proceeds  to  be  used  for  improvements 
and  extensions. 

CASTLEWOOD.  S.  D. — The  City  Coun- 
cil has  been  autliorized  to  purchase  the 
electric  lighting  system  owned  by  the 
Castlewood  Telephone  Company.  The  tele- 
phone company,  it  is  understood,  will  make 
necessary  improvements  preliminary  to  the 
plant   being  taken   over   by   the  city. 


Southern  States 

ASHEVILLE.  N.  C. — The  Council  is  con- 
sidering plans  for  extensions  to  the  street 
lighting  system. 

GOLDSBORO.  N.  C. — Plans  have  been 
prepared  l>y  tlie  Building  Commission  of 
the  State  Hospibal  for  the  Insane,  Golds- 
boro.  for  the  construction  of  a  new  power 
hou.se  and  ice  plant,  to  cost  about  $75,000. 
Nathan  O' Berry  is  chairman. 

GREENSBORO.  N.  C. — The  installation 
of  a  new  street-ligliting  system  is  under 
consideration  by  the  Council. 

MOUNTAIN  CREEK.  AL.-V.— The  Ala- 
bama Power  Company.  Birmingliam.  is 
planning  to  erect  an  electric  transmission 
line  over  a  distance  of  6  miles,  to  provide 
ligUting  service  for  the  buildings  and  cam- 
pus at  the  Alabama  Old  Soldier.s'  Home  at 
Mountain  Creek.  Spur  linos  will  be  ex- 
tended to  Marbury,  Graphite  Mines.  Ver- 
bena and  Mountain  Creek. 

SAN  MARCOS,  TEX. — A  committee  has 
been  appointed  to  investigate  the  matter 
of  installing  an  ornamental  lighting  sys- 
tem in  San  Marcos  from  the  Missouri. 
Kansas  &  Texas  Railway  station  to  the 
Southwest  Texas   State  Normal   College. 

SLATON.  TEX.— Tl>e  Slaton  I-ight  & 
Power  Company  is  reported  to  be  consider- 
ing extensions  to  its  plant. 


Pacific  and  Mountain  States 

BREMERTON,  W.\SH. — The  Council  Ls 
considering  an  issue  of  $250,000  in  txinda 
to  establish  a  municipal  electric  lighting 
plant. 

SEATTLE.  WASH. — A  report  recom- 
mending extensions  to  the  city  lighting  sys- 
tem during  the  next  two  years,  to  cost 
$1,500,000,  has  been  submitted  to  the  City 
Council  by  J.  D.  Ross,  superintendent  of 
lighting.  The  plans  include  tie  lines  at 
Spokane  Street,  to  cost  $100,000.  and  a  like 
amount  for  insulator  and  switch  changes ; 
changes  to  transformers,  $30.0uO :  under- 
ground wiring,  $500,000 ;  Spokane  Street 
substation,  $183,000;  Seventh  Avenue  sub- 
station. $72.000 :  Ballard  substation.  $48.- 
000;  and  $15,000  for  Hillman,  West  Seattle 
and  Fremont  substations. 

CAXn'ON  CITY.  ORE — The  town  authori- 
ties are  considering  the  installation  of  a 
light  and  j)ower  system  or  the  purchase  of 
the  local  c<iuipment  of  the  Consolidated 
Electric  Light  Company,   John   Day,  Ore. 

McMINX^^LLE.  ORE. — Application  has 
been  filed  with  the  State  Engineer  for  a 
permit  to  construct  a  reservoir  at  the  head- 
waters of  the  Nestucca  River  for  the  stor- 
age of  6,000  acre-ft.  of  water  and  to  ap- 
propriate 35  sec.-ft.  of  water  through  a  pipe 
line  and  tunnel.  5  miles  long,  for  the  de- 
velopment of  5.807  hp.  under  a  h<iad  of 
1.460  ft.,  for  municipal  purposes.  The  cost 
of  the   project   is  estimated  at   $350,u00. 

OREGON  CITY.  ORE. — E.  C.  Latourette. 
Oregon  City,  has  applied  to  the  state  engi- 
neer for  permission  to  appropriate  5  sec.-ft. 
of  water  from  a  small  stream  tributary  to 
the  WiUiamette  River  for  light  and  power 
purposes  in  East  Canby  Gardens. 

Y.\MHILL.  ORE. — The  city  authorities 
are  considering  issuing  $10,000  in  bonds  for 
the  purchase  or  construction  of  an  electric 
liglit  and  power  system. 

FAIRFIELD.  C.-VL. — The  installation  of 
an  electrolier  system  on  a  portion  of  Texas 
Street,  to  cost  about  $10,000.  is  under 
consideration. 

FILLMORE.  CAL. — The  City  Trustees 
are  considering  improvements  to  the  street- 
lighting  system  in  Fillmore. 

FRESNO.  CAL. — The  San  Joaquin  Light 
&  Power  Corporation  has  applied  to  the 
State  Water  Commission  for  water  right? 
on  tlie  south  fork  of  the  Merced  Kiver  and 
to  create  an  artificial  lake  at  Wawona. 
The  project  involves  the  construction  of  a 
large  dam  and  four  power  houses.  R.  C. 
Starr,  Fresno,  is  engineer. 

LOS  ANGELES.  CAL.— The  Southern 
California  Edison  Company  has  been 
awarded  contract  for  a  lighting  system  in 
the   Jefferson   Lighting   District. 

QUINCY,  CAL.  —  T.  Gansner  has  pur- 
chased the  plant  of  the  Quincy  Light  & 
Power  Company. 

SAN  FRANCISCO.  CAL.— The  Moke 
lumne  River  Power  Company.  502  Flat- 
iron  Building,  has  applied  to  the  State 
Water  Commission  for  permission  to  divert 
500  sec.-ft.  direct  and  51.00"  acre-ft.  per 
annum  for  storage  from  the  Mokelumno 
River  for  power  purposes.  The  amount  of 
power  to  be  developed  will  be  about  4w.oii0 
hp.  The  diversion  works  will  consist  of 
canal,  tunnel  and  a  flume  about  21  mil  •<> 
long.     The  cost  is  estimated  at  $6.000.o00. 

BOISE.  IDAHO— The  Murtaigh  Irriga- 
tion District  has  filed  application  with  the 
State  Department  of  Reclamation  to  appro- 
priate l.ooo  soc.-ft.  of  water  from  the  Snake 
River  for  power  purposes.  The  project  in- 
cludes the  construction  of  a  power  plant 
and  a  pumping  plant,  to  cost  about  $494.- 
500. 

BONNERS  FERRY,  IDAHO— The  pur- 
chase of  equipment,  including  generator, 
switchboard  and  transmission  line,  in  con- 
nection with  the  proposed  power  plant  at 
Movie  Springs  power  site,  is  under  con- 
sideration. H.  H.  Hughes  is  manager  of 
tile  city  electric  light  and  water  system. 

L.WA  HOT  SPRINGS.  rDAHO.— The 
village  authorities  have  applied  to  the  State 
Reclamation  Department  for  permission  to 
build  a  hydro-electric  light  .and  p  iwer  plant 
and  dam  at  P.  aver  Falls  on  the  Porlneuf 
River.  The  cost  is  estimated  at  about 
$30,000. 


Canada 

YARMOUTH.    N.    S.— The  plant    of    the 

Yarmouth     Light    &     Power  Company,    at 

Carleton.   it   is  reported,  was  recently  dam- 
aged by  fire. 
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y4re  Electrical  Men  in  Earnest  F 


N  architect  usually  lives  in  a 
good-looking  house.  A  man  in 
.the  automobile  business  usually 
drives  the  kind  of  a  car  he  sells.  The  fur 
man's  wife  usually  wears  a  handsome 
coat.  But  the  electrical  man's  family  has 
almost  no  electrical  appliances. 

What  is  the  matter  with  the  electrical 
man?    Is  he  blind  or  can't  he  see? 

Manufacturers,  jobbers,  central-station 
men,  contractors,  dealers — all  agree  that 
electricity  is  a  wonderful  thing.  They 
believe  that  the  day  is  coming  when  every 
household  will  be  cooking,  washing,  iron- 
ing, sweeping,  heating,  refrigerating  and 
doing  all  the  hard  housework  electrically. 
They  know  what  this  will  mean  to  all  the 
industry.  But  still  they  go  on  talking 
about  selling  the  public  and  they  buy 
nothing  themselves. 

Where  is  our  vision  and  our  sense  of 
humor — we  electrical  men? 

In  some  of  the  large  cities  there  are 
electric  shows  where  once  a  year  many 
people  look  upon  many  appliances.  In 
smaller  cities  there  have  been  "Home 
Electric  '  demonstrations  that  have  ex- 
hibited complete  electrical  equipment  in 
a  house.  The  people  come  and  see  and  go 
away  and  wonder  when  such  things  will 
be  in  general  use.  They  fail  to  appre- 
ciate that  they  could  be  enjoying  these 
comforts  right  now,  because  they  find  in 
homes  they  visit  only  one  or  two  or  three 
appliances.    And  no  one  has  ever  heard 


of  anybody  living  in  a  real  electric  home. 

In  these  United  States,  however,  there 
are  six  thousand  and  more  central  sta- 
tions. In  each  one  of  them  there  are 
from  a  dozen  to  a  hundred  men — officials 
and  directors,  stockholders  and  employ- 
ees— all  personally  interested  in  demon- 
strating to  the  people  that  electrical  appli- 
ances can  be  used.  Then  why  don't  they 
use  them  themselves'/  Here  are,  say, 
300,000  men  who  should  be  living  this 
very  day  in  electric  homes,  so  that,  their 
friends  will  see  and  tell  their  friends, 
who'll  tell  their  friends  and  spread  the 
word  and  swell  the  wave  of  buying.  And 
Heaven  knows  how  many  manufacturers 
and  jobbers,  contractors  and  dealers 
should  have  their  homes  equipped  in  the 
same  way — -and  haven't.  If  all  these  men 
should  order  now  all  the  appliances  they 
should  have  bought  long  since  to  help 
their  business — to  say  nothing  of  their 
families — the  industry  would  be  snowed 
under  with  rush  work  and  profits. 

Are  we  electrical  men  in  earnest  or  are 
we  not?  If  we  are,  then  let's  quit  stand- 
ing back  and  waiting  for  the  rest  of  the 
world  to  use  electrical  appliances  first. 
The  rest  of  the  world  will  naturally  wait 
for  us — unless  wc  tire  them  out.  We 
must  equip  ourselves.  And  it  will  pay 
richly  to  help  the  employee  finance  his 
purchases  and  even  pay  part  of  the  cost 
to  get  a  lot  of  living  "Electric  Homes" 
in  each  town. 


Samuel 

Lindzey 

Nicholson 

An  executive  with  an 
analytical  turn  of  mind 
who  as  chairman  has 
guided  the  activities  of 
the  Electrical  Manufac- 
turers' Council  since  its 
organization. 


AT  THIS  time  when  it  is  proposed  to 
/-%  broaden  the  scope  and  increase  the 
■*■  -"-authority  of  the  Electrical  Manufac- 
turers' Council,  it  seems  fitting  to  speak 
of  S.  L.  Nicholson,  assistant  to  the  vice- 
president  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  who  has  served 
as  chairman  of  the  Council  since  the 
day  of  its  organization  in  the  early  part 
of  1916.  Possessed  of  a  keenly  analytical 
mind  and  a  strong  desire  al-ways  to  get 
at  the  bottom  of  things,  he  has  actively 
and  carefully  guided  the  activities  of 
the  Council  during  this  initial  stage  of 
its  existence.  The  Council,  -n-hich  it  is 
now  proposed  shall  be  composed  of  the 
boards  of  governors  of  the  thne  con- 
stituent members,  the  Associated  Manu- 
facturers of  Klectrical  Supplies,  the 
Rlectric  Power  Club  and  the  Electrical 
Manufacturers'  Club,  has  since  its  organ- 
ization been  composed  of  four  represen- 
tatives from  each  of  these  bodies  and 
has  acted  as  the  co-ordinating  body  in 
reference  to  general  matters  affecting  the 
relations  of  electrical  manufacturers  with 
other  organizations.  The  accomplish- 
ments of  the  Council  have  been  many 
and  fundamental.  They  Include  a  uni- 
form cost  accounting  system,  recommen- 
dations for  standard  catalog  sizes  and 
formation  and  participation  in  the  work 
of  the  Electrical  Safety  Conference.  Much 
of  the  work  of  the  Council  has  nnturally 
been  of  a  more  routine  and  of  a  less  public 
nature  but  has  nevertheless  been  of  con- 
siderable  importance  to  electrionl  manu- 


facturi  IS.  The  co-operative  work  of  the 
Council  with  various  governmental  de- 
partments has  been  particularly  effective 
and  has  attracted  much  attention.  The 
organization  of  the  electrical  manufac- 
turers through  the  Council  has  been  one 
of  the  reasons  why  the  electric-,U  manu- 
facturers Iiave  in  this  way  been  able  to 
function  so  conspicuously  as  .-in  industry. 

Mr.  Nicholson  was  born  in  Philadel- 
phia and  began  his  electrical  cai-ecr  in 
the  Novelty  Electric  Works  of  that  city 
in  1SS7.  .Shortlv  afterward  he  entered 
the  employ  of  the  Chadbourne-Hazelton 
Company,  which  was  the  sole  repn'scn- 
tative  of  the  Sprague  Electric  Railway 
&  Motor  Company.  As  this  company, 
through  a  subsidiary,  was  engaged  in 
the  construction  and  often  in  the  operation 
of  public  service  companies.  Mr.  Nich- 
olson has  been  engaged  in  almost  every 
phase  of  this  work  from  installing  motors 
to  managing  traction  properties  and 
central   stations. 

Thus  it  will  be  seen  Mr.  Nicholson  has 
been  associated  with  the  electrical  Indus- 
ti-v  almost  from  its  very  beginning  as  a 
rommerclal  art.  His  name  will  always 
be  linked  with  the  development  of  the 
single  reduction  motor,  the  gearless 
motor  and  the  Cutter  circuit  breaker 
It  was  he  who  exploited  this  breaker 
for  the  Cutter  Electric  &  Manufacturing 
I'ompanv  in  the  early  days  when  It  was 
the  first  high-tension  breaker  on  the 
ni.arUet  He  was  also  associated  with 
tb.     C    &    C    Electric    Company    in    sales 


work  in  New  York.  Then  in  1897  he 
was  appointed  sales  representative  of 
the  New  York  ofUce  of  the  Westinghouse 
Electric  &  Manufacturing  Company. 
Here  his  previous  experience  proved  of 
special  value  and  within  a  short  time 
he  became  manager  of  the  company's 
newlv  created  industrial  division  located 
in  New  York.  Five  years  later  he  went 
to  East  Pittsburgh  as  manag-r  of  the 
companv's  industrial  department,  and 
in  1909  was  made  sales  manager  of  the 
company.  Then  it  had  but  a  small  sales 
force  and  during  the  seven  years  he  was 
so  engaged  he  built  lip  the  Westinghouse 
sales  organization.  In  1917  he  was 
called  into  the  executive  department  in 
order  to  give  the  company  the  benefit 
of    his    wide    knowledge    on    matters    of 

poi'oy-  .  ,  ,    ., 

Mr  Nicholson  was  Instrumental  in  the 
formation  of  the  American  Association 
of  Electric  Motor  Manufacturers,  now 
known  as  Oie  Electric  Power  Club,  w-as 
its  first  president,  and  has  served  on  Its 
board  of  governors  almost  contlnuously 
from  the  beginning.  He  also  assiste<l 
in  the  formation  of  the  American  Gear 
Association  and  the  Stoker  Manufac- 
turers' Association  -.ind  was  a  charter 
member  of  the  Electrical  Manufacturers 
Club.  He  is  chairman  of  the  tarllT  com- 
mittee of  the  Council  and  represents  the 
electrical  industry  on  the  National  In- 
dustrial Conference  Board.  He  Is  also 
a  fellow  of  the  American  Institute  of 
Electrical   Engineers. 
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Shall  We  Support  Our  Labor  or 
the  Japanese  and  German? 

ABOUT  $300,000,000  worth  of  foreign  goods  are 
L  coming  into  the  United  States  each  month.  It  is 
our  experience  that  not  less  than  90  per  cent  of  the 
cost  of  a  manufactured  article — from  raw  material  to 
finished  product — represents  labor.  This  means  that 
America  is  now  sending  abroad  about  $250,000,000  a 
month  to  employ  German,  French,  English,  Japanese 
and  Chinese  labor,  while  our  own  workers  walk  the 
streets.  For  German  labor  now  earns  about  65  cents 
a  day  and  Japanese  labor  about  18  cents.  We  cannot 
employ  our  labor  at  our  price  and  compete  with  these 
foreign  workers.  We  cannot  sell  the  goods  we  make 
as  cheaply  as  the  foreigner  can  sell  his  goods.  And 
so  if  we  would  have  our  labor  employed,  we  must  create 
an  artificial  balance,  that  our  products  may  be  sold  in 
our  own  market  somewhere  near  the  same  price  as 
competing  importations. 

There  are  just  two  ways  in  which  this  thing  can 
possibly  be  done.  Either  our  workers  must  lower  their 
living  standard  to  the  level  of  the  German  and  the 
Japanese,  or  the  price  of  the  imported  goods  must  be 
raised  by  a  protective  tariff  to  a  point  where  American 
industries  can  offer  competition.  There  is  no  other 
alternative,  and  it  requires  no  second  thought  to  make 
selection.  American  labor  must  have  employment,  and 
the  American  worker  must  live  according  to  our  estab- 
lished standards.  Therefore  the  protective  tariff  is 
absolutely  vital  to  affected  industries — and  electrical 
manufacturers  are  particularly  concerned. 


Sixty  Years  of  Service  to 
Electrical  Progress 

ON  BEHALF  of  the  electrical  industry  of  America 
the  Electrical  World  extends  its  congratulations 
to  the  Electrician  of  London  on  the  occasion  of  its 
diamond  jubilee,  just  celebrated.  The  Electrician  is 
"the  oldest  weekly  journal  of  electrical  engineering,  in- 
dustry, science  and  finance"  in  the  world.  It  has  served 
electrical  progress  since  November,  1861,  and  through 
the  recognition  of  this  service  has  won  its  high  position, 
long  maintained,  as  the  leading  electrical  journal  of  the 
Old  World. 

The  Electrician  was  born  in  the  days  when  electricity 
meant  to  most  men  the  telegraph  and  the  art  of  elec- 
trical experiment.  What  changes  it  has  been  the  part 
of  this  fine  old  journal  to  influence  and  to  record!  The 
telephone  has  come  and  established  itself  as  an  essential 
of  modern  life.  The  motor  has  come  and  been  generally 
adopted  for  industrial  and  transportation  purposes. 
Electric  light  has  come  and  grown  to  be  the  universal 
standard  of  illumination.  Alternating  current  has  come 
and  made  possible  the  broad  service  of  electric  power 
to  mankind.  Wireless  telegraphy  and  telephony  have 
been   discovered   and   the   viewless    air    made    to   carrv 


the  world's  messages.  Electric  comforts  and  labor- 
saving  appliances  have  been  devised  and  diversified 
until  they  are  destined  to  be  the  servants  of  all  homes 
in  everj-  nation.  And  the  Electrician  has  watched  and 
helped  it  all;  for  the  influence  of  its  progressive  and 
constructive  thinking  through  these  many  years  has 
been  a  beacon  to  accomplishment  and  a  guide  past 
pitfalls. 

The  "Diamond  Jubilee"  issue  of  the  Electrician  re- 
views in  a  most  interesting  way  this  long  record  of  its 
participation  in  the  evolution  of  the  electrical  industry. 
The  fortunate  few  in  this  countrA'  to  whom  this  English 
paper  comes  will  prize  the  issue  highly  as  a  mirror  of 
the  past.  For,  although  American  and  British  elec- 
trical journals  may  differ  somewhat  in  matters  of  ap- 
pearance and  may  have  held  divergent  views  from  time 
to  time  on  points  of  theory  and  practice,  in  purpose 
they  have  been  ever  single-minded  to  protect,  promote 
and  prosper  the  science,  profession  and  business  of 
electricity.  May  there  be  sixty  more  years,  and  then 
more,  in  which  the  Electrician  shall  continue  its  good 
work,  which  is  part  of  a  common  service  to  the  elec- 
trical men  of  all  the  world! 


Water  Power  Development 
Hampered  by  Red  Tape 

WHEN  in  the  summer  of  1920  the  President  affixed 
his  signature  to  the  water-power  act  it  was  very 
generally  supposed  that  all  restrictions  on  water-power 
development  were  removed  and  that  from  then  on  work 
would  be  started  in  earnest.  Indeed,  so  popular  was  this 
belief  that  applications  began  to  pour  into  the  offices 
of  the  Federal  Power  Commission,  and  up  to  date  appli- 
cations for  over  16,000.000  hp.  are  on  file.  Not  all  appli- 
cants have  been  granted  permits,  however,  and  such 
work  as  has  been  undertaken  has  been  essayed  prin- 
cipally by  existing  utilities.  The  trouble  is  not  with 
the  act  itself — little  fault  can  be  found  with  the  law — 
but  with  its  interpretation.  Great  interest  therefore  cen- 
ters around  the  hearing  held  in  Washington  this  week 
before  the  Federal  Power  Commission,  at  which  time 
the  National  Electric  Light  Association,  supported  by 
the  manufacturers  of  waterAvheels,  the  Investment 
Bankers'  Association  and  others,  protested  against 
certain  of  the  rules  and  regulations  as  prejudicial  to 
water-power  development  and  inimical  to  the  public 
welfare.  Opposition  was  directed  particularly  against 
the  proposed  classification  of  accounts  embodied  in  regu- 
lations 16  and  17.  The  National  Association  of  Rail- 
way and  Utilities  Commissioners  after  several  years  of 
study  by  its  accounting  committee  adopted  a  uniform 
classification  of  accounts  for  public  utilities.  To  this 
classification  all  of  the  public  utilities  of  the  country 
subscribe.  Provision  is  made  in  it  for  a  retirement 
reserve  which  is  ample  to  cover  the  requirements  of 
steam  as  well  as  of  hydro-electric  properties  and  cer- 
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tainly  the  requirements  of  the  water-power  act  making 
it  obligatory  on  licen.see.s  to  maintain  adequate  reserves. 
This  cla.ssification  of  accounts  which  prevails  through- 
out the  country,  however,  differs  greatly  from  that  pro- 
posed by  the  Federal  Power  Commission,  and  objection 
is  made  to  the  latter  because  it  involves  keeping  two 
separate  systems  of  accounts,  which  is  an  unnecessary 
waste.  However,  that  is  trifling  compared  with  the 
chief  objection  to  the  proposed  system  of  accounts, 
which  is  that  it  impo.ses  a  hardship  upon  public  utili- 
ties and  hampers  their  proper  and  adequate  financing. 
To  companies  operating  in  a  virgin  field  the  regulations 
are  particularly  onerous,  and  few  if  any  could  operate 
under  them.  The  experience  of  manufacturers  and  oper- 
ators was  singularly  convincing  on  this  point.  The 
shops  of  the  former  are  idle,  while  the  latter  cannot 
raise  the  money  with  which  to  make  the  developments. 
We  have  therefore  reached  an  impasse,  and  unless  some 
change  is  made  water-power  development  will  come  to 
a  standstill.  The  utilities  cannot  serve  two  masters. 
They  are  operating  under  state  regulation  and  are  con- 
tent to  do  so.  They  are  therefore  already  publicly  con- 
trolled, and  there  is  force  in  their  argument  that  this 
should  suffice.  The  general  understanding  of  the  Con- 
gress which  passed  the  enabling  legislation  was  that  the 
Federal  Power  Commission  would  be  a  supervisory 
and  not  a  regulatory  body.  On  that  account  any  attempt 
toward  bureaucracy  cannot  be  too  quickly  killed  in  the 
public  interest.  It  simply  adds  needlessly  to  expense, 
which  must  be  reflected  in  increased  rates,  and  dis- 
courages development,  and  that  is  not  what  the  act  was 
designed  to  do. 


Unanimity  of  Opinion  on 

Mitigation  of  Electrolysis 

MITIGATION  of  electrolytic  corrosion  of  under- 
ground structures  has  been  attempted  in  this 
country  by  devoting  greater  attention  to  track  bonding, 
by  "draining"  of  neighboring  pipes  and  cables,  and 
more  recently  by  the  use  of  insulating  joints.  Notwith- 
standing the  use  of  these  preventive  measures,  the 
trouble  from  electrolysis  is  becoming  increasingly  im- 
portant by  reason  of  the  rapid  increase  in  trafl[ic  on 
electric  railways.  Therefore,  in  view  of  the  difficulties 
which  most  companies  have  experienced  in  investigat- 
ing and  combating  this  trouble,  they  should  receive 
the  report  of  the  American  Committee  on  Electrolysis 
with  a  great  deal  of  gratitude.  Besides  being  a  com- 
prehensive treatise  on  the  subject,  the  report  should 
be  particularly  valuable  because  it  represents  unanimity 
of  opinion  on  the  part  of  nine  important  national  engi- 
neering organizations. 

The  committee  emphasizes  the  necessity  of  a  practical 
means  for  measuring  current  density  across  contact 
surfaces  of  pipes  and  earth  and  for  the  determination 
of  polarity  of  structures  and  adjacent  earth.  Fortu- 
nately, this  need  has  been  answered  to  a  large  extent 
by  the  recent  work  of  the  Bureau  of  Standards,  which 
has  developed  an  instrument  that  will,  it  claims,  meas- 
ure the  mean  current  density  in  a  sphere  of  soil  as 
small  as  3  in.  or  4  in.  in  diameter.  This  qualification 
is  particularly  important  since  it  makes  it  possible  to 
select  the  point  of  observation  close  to  the  underground 
structure  being  investigated.  The  necessary  measure- 
ments may  be  made  by  driving  a  small  pipe  into  the 
earth,  removing  it  and  inserting  in  the  hole  a  rod 
•carrying  the  requisite  electrodes.     However,  it  should 


be  remembered  that  the  dangerous  corrosion  usually 
takes  place  over  very  small  surface  areas  of  pipes.  Con- 
sequently, even  though  the  instrument  mentioned  rep- 
resents a  long  step  in  advance,  it  does  not  yet  permit 
actually  getting  to  the  vital  part  on  the  surface  of  the 
pipe.  A  further  development  of  the  method,  as  promised 
by  the  Bureau  of  Standards,  will  be  awaited  with  in- 
terest. 

Electric  Service  and 

Farm  Productiveness 

THE  National  Electric  Light  Association  has  started 
this  year  a  committee  on  rural  line  extensions  which 
will  take  up  a  pressing  and  much-needed  work.  It  is 
not  generally  appreciated  that  one  of  the  biggest  prob- 
lems facing  the  farmer  is  that  of  substituting  mechan- 
ical power  for  the  labor,  both  human  and  animal,  that 
has  been  the  mainstay  of  the  farm.  The  gas  and  steam 
engines  have  already  played  a  large  part  in  transporta- 
tion, and  the  tractor  is  rapidly  assuming  a  larger  .share 
in  the  same  work.  The  farmer  is  in  the  same  position 
with  reference  to  the  use  of  electricity  that  the  manu- 
facturer was  in  twenty  years  ago.  It  represents  a 
means  of  pulling  him  out  of  some  of  the  economic  diffi- 
culties he  is  facing  and  enabling  him  to  employ  labor- 
saving  devices  to  a  degree  comparable  with  other  indus- 
tries. 

Not  only  must  methods  of  providing  the  supply  of 
electricity  be  developed,  but  the  farmer  must  be  edu- 
cated in  its  use  and  equipment  for  his  purposes  must  be 
developed.  Not  the  least  important  factor  is  the  possi- 
bility of  improvement  in  the  farm-home  problem.  Few 
women  are  so  greatly  overworked  as  the  farmer's  wife 
without  help.  She  must  cook,  wash,  sweep  and  busy 
herself  about  the  house  and  farm  from  early  morning 
till  night.  In  fact,  hers  is  largely  a  life  of  drudgery, 
and  on  her  strength  and  ability  to  care  for  and  feed  the 
farmhands  depends  to  a  large  measure  the  size  of  the 
farm.  Obviously,  electricity  can  do  much  in  easing  her 
household  burdens  and  making  farm  life  more  attrac- 
tive to  her  and  to  her  children,  and  few  there  are  who 
appreciate  its  advantages  more.  The  question  of  farm 
productivity  does  not  always  depend  on  getting  farm 
hands,  but  on  the  ability  of  the  farmer's  wife  to  care 
for  them,  and  in  studying  the  whole  question  of  rural 
line  extensions  the  National  Electric  Light  Association 
is  doing  a  truly  national  service  of  immense  social  and 
economic  value. 


The  Illumination  of  Metal-Working 
Plants 

METAL  working  is  a  broad  term  covering  all  sorts 
of  shop  work  from  the  coarsest  stamping  and 
roughing  out  to  the  finest  lathe  work.  There  is,  how- 
ever, a  certain  consistency  about  it  in  that  on  the  aver- 
age the  body  of  the  work  is  dark  while  surfaces  exposed 
to  tooling  may  be  astonishingly  light,  presenting  there- 
fore the  double  requirement  of  very  good  illumination 
on  the  work  and  the  minimum  possible  glare.  A.  L. 
Powell's  notes  on  the  proper  method  of  lighting  such 
plants  to  increase  production,  published  elsewhere  in 
this  issue  of  the  Electric.-vl  World,  are  very  much  to 
the  point  in  showing  the  kind  of  thing  which  has  to  be 
done.  Whatever  the  exact  lighting  equipment,  Mr. 
Powell's  advice  that  the  walls  and  ceilings  should  be 
of  light  color  is  thoroughly  sound.  In  these  days  of 
general  use  of  electric  drive  and  appreciation  of  cleanli- 
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ness  in  shops,  some  illuminating  value  from  paint  and 
whitewash  may  fairly  be  counted  on.  There  are  various 
classes  of  metal  working  demanding  a  wide  range  of 
intensities  of  illumination.  Mr.  Powell's  specifications 
for  good  practice  run  from  4  foot-candles  up  to  12  foot- 
candles,  according  to  the  nature  of  the  work.  The  varia- 
tions which  have  prcA-ed  actually  to  be  desirable  are 
probably  even  greater  than  this. 

A  factor  often  neglected  in  dealing  with  requirements 
for  illumination  is  the  effect  of  automatic  and  semi- 
automatic operations  of  various  sorts.  In  running  cer- 
tain machines  the  operator  is  simply  going  through  a 
series  of  regular  movements  requiring  under  ordinar>- 
circumstances  very  little  ocular  attention.  The  work 
may  not  be  necessarily  such  as  would  be  classified  as 
rough,  but  it  makes  no  demands  on  keenness  of  vision. 
Some  operations  of  this  type  require  no  more  light  than 
the  verj-  coarsest  kind  of  machine  work.  Others,  at 
first  glance  not  dissimilar,  differ  in  that  while  the 
operations  are  nine-tenths  of  the  time  semi-automatic, 
the  variations  from  this  orderly  procedure  require  very 
keen  vision.  In  such  cases  the  illumination  has  to  be 
pushed  up  considerably  beyond  the  point  which  would 
otherwise  seem  necessary.  Then,  too,  while  the  speed 
of  recognition  of  detail  increases  materially  with  added 
illumination,  there  are  a  good  many  operations  in  which 
the  speed  is  fixed  entirely  by  other  considerations. 

These  points  are  mentioned  merely  to  show  how  far 
the  illumination  of  shops  still  is  from  a  state  for  which 
a  prescription  can  be  written  out.  One  phase  of  this 
matter  Mr.  Powell  emphasizes,  namely,  the  desirability 
of  departing  from  so-called  general  illumination,  not  in 
decreasing  the  total  amount  of  light  to  be  furnished 
but  in  changing  its  distribution  so  that  it  will  do  the 
greatest  possible  good  in  lighting  specific  machines. 
This  is  really  nothing  more  than  recognition  of  the 
almost  self-evident  fact  that  on  few  manufacturing 
floors  is  there  a  wholly  uniform  and  orderly  disposition 
of  the  machines  with  relation  to  the  outlets  more  or 
less  thoughtfully  provided  by  the  architect.  The  weak- 
est point  in  general  factorj-  illumination  is  the  fact  that 
the  wiring  is  too  often  planned  without  the  slightest 
reference  to  the  installation  which  must  through  it  be 
provided  with  light. 


creased  volume  to  large  audiences  is  still  subject  to  the 
imperfections  attendant  upon  everyday  telephonic  trans- 
mission and  which  are  imposed  by  the  limitations  of  the 
transmitter  and  receiver  as  we  have  them  todav. 


A  Triumph  for  Long-Distance 
Oratory 

PRESIDENT  HARDING'S  address  at  Arlington  on 
Armistice  Day  was  transmitted  to  New  York  and  San 
Francisco  and  was  heard  by  an  audience  estimated  in  the 
aggregate  at  1.50,000  persons.  This  telephonic  triumph 
emphasizes  again  the  important  achievements  of  recent 
research  in  that  field.  Considered  from  the  standpoint 
of  engineering,  the  feature  demanding  perhaps  greatest 
admiration  was  the  maintenance  of  the  purity  of  the 
speaker's  voice  throughout  the  whole  range  of  transmis- 
sion. Virtually  every  step  in  the  long  sequence  of 
equipment  presented  danger  of  distortion  of  the  compli- 
cated current  waves  corresponding  to  a  speaker's  voice, 
but  the  demonstration  showed  that  at  each  one  of  these 
danger  points  study  and  development  have  succeeded  in 
transmitting  the  current  wave  almost  undisturbed. 

Long-distance  oratory  has  appealed  to  the  imagina- 
tion ever  since  its  first  announcement  several  years  ago 
and  has  excited  further  admiration  with  its  perfection. 
However,  it  must  be  remembered  that  speech  so  trans- 
mitted to  long  distances  and  delivered  broadcast  in  in- 


Design  of  220,000-Volt  Power 
Transformers 

IN  THE  frequent  discussion  during  the  past  few 
years  of  superpower  systems  and  higher  voltage 
transmission  in  general,  manufacturers'  engineers 
have  invariably  expressed  confidence  that  the  neces- 
sarj-  transformers  would  be  forthcoming  when  needed 
and  would  possess  the  certain  reliability  indispensable 
to  so  vital  an  element  in  the  complete  system.  Some 
of  the  grounds  for  this  confidence  have  been  revealed 
recently  in  the  published  accounts  of  several  note- 
worthy instances  of  transformer  construction.  The 
completion  and  successful  operation  of  transformers 
for  1,000,000  volts,  even  though  for  testing  purposes 
only,  would  seem  to  indicate  that  the  problem  of 
insulation  is  well  in  hand.  Even  greater  interest 
perhaps   attaches    to   the   220-kv.   power   transformers. 

Details  of  design  are  now  becoming  available  and 
we  present  in  this  issue  an  account  by  Walter  M.  Dann 
of  the  principal  features  of  design  of  six  16,667-kva., 
220,000-volt  transformers  for  the  Fall  River  trans- 
mission of  the  Pacific  Gas  &  Electric  Company.  The 
article  indicates  forcibly  the  dependence  of  the  design 
of  this  last  word  in  the  manufacturer's  art  on  years 
of  obser\-ation  of  transformer  performance  and  the 
most  careful  study  of  and  attention  to  everj-  detail  of 
assembly.  For  the  transformer  remains  in  its  essen- 
tial elements  the  same  simple  device  which  first 
appeared  some  thirty-five  years  ago.  Its  principle 
permits  no  radical  improvement.  Its  growth,  its 
increasing  ability  to  meet  all  demands,  has  been  solely 
due  to  a  better  understanding  of  its  limitations  in 
performance  and  a  steady  betterment  in  the  materials 
entering  into  its  construction. 

The  new  designs  are  characterized  by  several  new 
tendencies  in  further  precaution  against  insulation 
and  temperature  troubles.  The  coil  construction  and 
assembly  are  such  as  to  place  the  high-tension  end  of 
the  winding  as  far  as  possible  from  the  body  of  the 
core.  The  permanent  grounding  of  the  neutral  of 
the  high-tension  Y-connection  aids  materially  in 
enhancing  this  feature.  Moreover,  there  is  a  more 
rational  distribution  of  insulating  material  through- 
out the  windings  than  ever  before.  Part  of  the  low- 
tension  winding,  for  example,  is  bare,  and  the  insula- 
tion per  turn  varies  in  individual  high-tension  coils. 

Perhaps  the  most  striking  features  are  those  bear- 
ing on  the  dissipation  of  the  losses  and  the  main- 
tenance of  uniform  temperature.  The  usual  vertical 
ducts  and  the  spaces  between  coils  and  coils  and  iron 
are  increased  in  number  and  size,  and  now  in  addition 
the  core  itself  is  in  two  parts,  one  within  the  other, 
with  liberal  space  between  for  coil  circulation.  The 
impression  given  is  that  the  transformer  is  gradually 
assuming  a  cagelike  form  with  all  solid  parts  honey- 
combed in  every  direction,  in  sharp  contrast  with  the 
early  idea  of  a  compact  solid  mass  in  which  coils  and 
iron  were  brought  into  closest  relation  in  the  interests 
of  economy  of  material.  In  the  race  for  reliahility 
electrical  performance  has  not  been  forgotten.  A  full- 
load  efficiency  better  than  99  per  cent  is  announced, 
with  other  interesting  figures. 


ELECTRICITY,  the  ever-ready  servant  on  all 
occasions,  made  possible  at  Washington  on 
Armistice  Day  one  of  the  most  elaborately 
executed  lipliting  displays  since  the  Panama- 
Pacitic  Exposition.  Searchlights  and  floodlights 
totaling  4,950,000,000  beam-candlepower  bathed 
Washington    Monument    and    public    buildings. 


in  an  illununalcd  arcliway,  an  avenue  of  light 
leading  to  the  Pan-American  Building  and  an 
"aurora  borealis"  back  of  the  Capitol.  W.  D'A. 
Ryan,  director  of  the  illuminating  laboratory. 
General  Electric  Company,  planned  the  effects. 
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Features  of  220,000- Volt  Transformers 
Available  for  First  Time 

Rated  at  16,667  Kva.  Each,  the  Pacific  Gas  fie  Electric  Transformers  Constitute 
the  Largest  220,000-Volt  Units  Built  to  Date  —  Unusual  Coil  Arrangements, 
Insulation    and    Departure   in  Ventilation   Make  Them    of   Particular    Interest 

By  WALTER  M.  DANN 

Engineer  Westinghouse  Electric  &  Manufacturing  Company 


UNDOUBTEDLY  one  of  the  first  220,000-volt 
lines  to  be  put  in  operation  will  be  that  of 
the  Pacific  Gas  &  Electric  Company  from 
its  Fall  River  No.  1  generating  station  on  the 
Pit  River  to  the  San  Francisco  Bay  District,  about  250 
miles  (400  km.)  distant.  At  the  start  the  development 
will  have  an  output  of  70,000  kva.,  but  ultimately  its 
generating  capacity  will  be  in  the  neighborhood  of  450,- 


of  three  single-phase,  oil-insulated,  16,667-kva.  trans- 
formers, which  are  cooled  by  water  circulating  through 
internal  cooling  coils.  The  high-tension  windings  are 
connected  in  star  and  the  low-tension  in  delta,  the  high- 
tension  windings  being  arranged  so  that  they  may  be 
operated  at  110,  125,  175  or  220  kv. 

Since  the  220,000-volt  transmission  line  is  to  be  oper- 
ated with  its  neutral  point  directly  grounded  at  both 


FIG.    1 — SCHEMATIC  DIAGRAM   OF  INTER- 
CONNECTIONS BETWEEN    HIGH- 
VOLTAGE  COILS 


FIG.  2 — VENTILATED  SPACING  STRIPS  USED 

TO  SEPARATE  LOW-VOLTAGE  COILS 

FROM  ADJACENT  INSULATION 


FIG.     3   —  THE    CORE    IS    CON- 
STRUCTED SO  THAT  OIL  WILL 
CIRCULATE    THROUGH    IT 


OCO  kva.  While  the  lines  will  in  the  first  instance  be  oper- 
ated at  175,000  volts,  they  will  be  energized  for  220,000 
volts  in  the  near  future.  The  transformers  which  will 
step  up  the  voltage  from  the  11,000-volt  generators  are 
particularly  interesting  because  of  the  unusual  coil  ar- 
rangement provided,  the  in.sulation  of  both  the  low- 
tension  and  high-tension  winding.s,  and  the  departure 
in  ventilating  practice.  These  and  other  features  will 
be  de.scribed  in  the  following  article,  which  also  contains 
results  of  tests  of  important  characteristics.  The  trans- 
formers are  the  logical  successors  of  the  16,667-kva., 
single-phase  experimental  transformer  for  220,000-volt 
service  that  had  previou.sly  been  designed,  built  and 
tested  at  the  manufacturer's  plant.  Extensive  tests 
made  on  these  transformers  proved  what  had  been 
anticipated,  namely,  that  there  were  no  reasons  why 
units  of  .such  size  and  for  such  a  high  operating  volt- 
age could  not  be  built  as  succe.ssfully  as  for  much  lower 
voltages. 

Two   .50,000-kva.   banks   of   transformers   will   be   in- 
stalled in  the  Fall  River  station,  each  bank  to  consist 


ends  of  the  line,  the  voltage  stresses  in  the  transformers 
will  be  greatly  reduced,  and  the  insulation  can  be 
tapered  from  the  high-voltage  line  end  to  the  neutral 
point.  Although  the  usual  test  voltage  applied  to  trans- 
former windings  is  twice  the  operating  voltage  plus 
1,000  volts,  experience  with  transformers  operated  on 
three-phase  lines  with  the  neutral  point  directly 
grounded  has  proved  that  the  operation  in  service  is 
successful  if  the  test  applied  is  based  upon  the  actual 
voltages  to  ground  which  arc  developed  in  the  wind- 
ings. The  Fall  River  transformers  have  been  designed 
on  this  basis  and  the  high-voltage  windings  have  re- 
ceived a  one-minute  test  of  350,000  volts,  which  is 
induced  in  the  winding  by  applying  30,000  volts  at  a 
suitable  frequency  to  the  low-voltage  winding.  This 
is  the  most  searching  kind  of  a  test  that  can  be  applied 
to  a  transformer. 

Owing  to  the  grounding  of  the  neutral  point  it  has 
l)een  possible  to  arrange  the  coils  in  a  very  unusual 
wa.v,  quite  different  from  the  ordinary  core-type  wind- 
ing, but  similar  to  the  arrangement  used  by  the  West- 
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inghouse  company  for  the  past  ten  years  in  high-voltage 
testing  transformers  of  the  core-type.  The  high-voltage 
coils  of  the  transformer  are  divided  into  two  circuits 
connected  in  parallel,  one  made  up  of  the  coils  in  the 
top  half  of  the  transformer  and  the  other  of  the  coils 
in  the  bottom  half.  The  220,000-volt  line  terminal 
is  connected  to  a  coil  near  the  middle  of  the  stack  in 
each  leg,  and  the  coils  in  each  half  are  connected  in 
series  back  and  forth  between  the  stacks,  as  indicated 
in  an  accompanying  illustration.  Since  the  other  end 
of  the  winding  is  grounded,  the  t;oiIs  next  to  the  top 
and  bottom  yokes  are  practically  at  ground  potential. 
This   arrangement   makes    the   difference   of   potential 


This  spacing  of  solid  insulation  between  conductors 
tapers  from  a  very  substantial  amount  at  the  high 
voltage  end  turns  to  a  smaller  amount  in  the  body  of 
the  winding  and  is  again  gradually  increased  to  a  con- 
siderable amount  at  the  grounded  end  of  the  winding. 
Between  adjacent  high-voltage  coils  are  spacers  which 
form  ducts  for  circulation  of  oil  past  the  face  of  coils. 
During  the  drying  and  impregnating  process,  and 
until  the  coils  are  finally  assembled  on  the  core,  the 
stacks  of  coils  are  clamped  between  heavv'  rings  by 
means  of  bolts.  After  assembling,  the  temporar>'  bolts 
are  removed  and  the  permanent  clamping  from  the  end 
frames  holds  the  coils  in  place.     This  practice  prevents 
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FIG.  4 — TOP,  LEFT,  EFFICrENCIES  OBTAINBH)  AT  VARIOUS  LOADS.     TOP,  RIGHT,  EXCITING  CURRENT  AND  KILOWATT- 
AMPERES   AT   VARIOUS   IMPRESSED   VOLTAGES.      BOTTOM,    LEFT.    REGULATION    OF   TRANSFOR>rER    AT 
DIFFERENT   LOADS   AND   POWER  FACTORS.      BOTTOM,  RIGHT,    REGUI-ATION    WITH    NORMAL 
FULL- LOAD  CURRENT  AT  DIFFERENT  POWER  FACTORS 


between  any  coil  of  one  stack  and  the  adjacent  coil  on 
the  other  stack  equal  to  the  voltage  of  only  two  coils. 
For  this  reason  very  little  separation  is  required  be- 
tween the  two  stacks  of  coils,  and  virtually  no  insulation 
is  necessary  between  the  yokes  and  the  high-voltage 
coils  at  the  top  and  bottom  of  the  transformers.  Be- 
cause of  these  features  it  has  been  possible  to  make  the 
transformers  relatively  small  and  compact  compared 
with  what  would  be  expected  in  transformers  designed 
to  operate  at  the  voltage  for  which  these  are  intended. 
The  high-voltage  winding  is  composed  of  132  pancake 
coils,  sixty-six  in  each  stack,  placed  concentrically  over 
cylindrical  low-voltage  windings.  For  the  high-voltage 
coils  use  is  made  of  rectangular  copper  strap  inclosed 
in  a  sleeve  made  up  of  a  number  of  paper  and  treated 
cloth  strips  formed  continuously  over  the  conductor  as 
the  coil  is  wound.  The  sleeve,  which  has  a  very  high 
dielectric  strength  in  itself,  is  supplemented  by  insulat- 
ing  material    placed    between   the   sleeved    conductors. 


the  swelling  of  the  coils  due  to  absorption  of  moisture 
and  assures  the  correct  dimensions  of  the  stack  when 
finally  mounted. 

The  low-voltage  coils  also  have  novel  features  not 
found  in  most  core-type  windings.  The  windings,  which 
are  cylindrical,  are  placed  on  micarta  tubes,  one  placed 
on  each  leg  of  the  core  next  to  the  core.  The  winding 
consists  of  three  copper  straps  in  parallel,  one  outside 
conductor  being  insulated  and  the  two  remaining  con- 
ductors bare,  so  the  covering  of  the  single  conductor  plus 
an  insulating  strip  forms  the  insulation  between  turns. 

Another  feature  of  the  low-voltage  winding  is  the 
ventilated  spacing  strip  used  to  maintain  separation 
between  the  winding  and  the  micarta  tube  on  which 
it  is  wound  and,  in  addition,  to  afford  a  path  through 
which  oil  may  circulate  past  the  conductors  of  the  coil. 
Although  solid  spacing  strips  have  been  used  heretofore 
almost  universally  for  this  purpose,  the  spacers  in  these 
transformers  are  made  of  molded  material  set  at  an 
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angle  between  two  thin  inclosing  strips.  Being  set  on 
a  bias,  the  internal  spacers  afford  firm  support  to  every 
conductor  and  at  the  same  time  provide  ducts  through 
which  a  free  interchange  of  oil  can  take  place  between 
adjacent   ducts. 

The  bare  conductors  of  the  low-voltage  coils  and  the 
ventilated  spacing  strips  are  both  important  factors  in 
producing  the  uniform  temperatures  and  freedom  from 


short-circuit    forces    which    would    otherwise    tend    to 
cause  vertical  movement  of  the  coils. 

Only  one  high-voltage  bushing  is  required  per  trans- 
former to  carry  the  line  lead  through  the  cover.  The 
other  end  of  the  winding  is  grounded  permanently  tO' 
a  stud  in  the  cover,  and  a  terminal  is  provided  to  which 
an  external  ground  connection  can  be  made.  The  well- 
known  condenser-type  bushing  is  employed.     It  is  an 


Coil  Arrangement,  Insulation  and  Ventilation  Are  Features  of  This 
16.667-Kva..  220,000-VoU  Transformer 


hot  .spots  which  the  te.Ht.s  of  the.se  transformers  disclosed. 
Between  the  high-voltage  and  low-voltage  winding.s 
are  tubes  of  insulating  material  interspersed  with  oil 
ducts.  The  coil  stacks  rest  directly  upon  the  end  frames 
of  the  transformers,  great  care  having  been  taken  in  the 
as.sembjy  of  the  coils  to  make  the  heights  of  the  high- 
voltage  and  low-voltage  columns  exactly  the  same  so  as 
to  eliminate  any  difference.s  in  the  magnetic  centers  of 
the  coils.     In  this  way  it  is  expected  to  minimize  the 


c-xtension  of  the  standard  line  of  condenser  bu.shings 
which  has  been  made  for  interchangeable  use  on  trans- 
formers, circuit  breakers  and  lightning  arresters.  The 
lead  from  the  transformer  windings  can  be  fished 
through  the  bushing  after  it  is  mounted  in  place,  mak- 
ing its  installation  an  easy  matter. 

The  bushings  have  received  a  test  of  375,000  volts 
at  60  cycles  for  one  minute  under  rain  conditions,  i.e., 
with  0.1  in.    (2.5  mm.)   of  water  per  minute  directed 
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toward  the  bushing  at  an  angle  of  45  deg.  It  would 
require  in  the  neighborhood  of  52.5,000  volts  to  produce 
a  flashover  under  these  conditions. 

The  magnetic  circuit  of  a  large  core-type  transformer 
requires  more  than  ordinary  attention  in  the  design  if 
troubles  of  various  kinds  are  to  be  avoided,  since  it 
represents  a  considerable  bulk  of  material  with  a  rel- 
atively small  radiating  surface.  If  no  special  attention 
were  given  to  the  ventilation  of  such  a  core,  the  result 
would  be  high  temperatures  at  the  innermost  parts  of 
the  core,  a  gradual  breaking  down  of  the  insulation 
between  laminations  and  finally  fusing  of  the  iron. 
This  train  of  events  would  spread  over  quite  a  period 
of  time,  not  becoming  evident  perhaps  for  months,  but 
in  the  final  stages  of  deterioration  would  move  swiftly 
to  a  failure  of  the  transformer  which  would  be  more 
or  less  complete. 

For  the  foregoing  reason  a  departure  has  been  made 
from  the  ordinarj'  practice  of  ventilating  the  core  of 
a  core-type  transformer  by  making  the  inner  part  of 
the  iron  circuit  virtually  of  two  separate  cores,  one  set 
within  the  other,  with  a  space  1  in.  (2.5  cm.)  wide 
formed  between  the  two  parts  and  extending  completely 
around  the  length  of  the  magnetic  circuit.  Slots  are 
punched  in  the  yokes  at  the  top  and  bottom  of  the  core 
to  form  a  passageway  into  the  internal  duct.  By  this 
construction  an  internal  circulation  of  oil  is  set  up 
along  the  yokes  and  vertically  through  the  legs  of  the 
core.  The  advantage  of  this  construction  is  shown  by 
tests  made  with  thermocouples  well  distributed  through- 
out the  core  during  a  heat  run.  The  thermocouples 
showed  that  the  internal  temperatures  were  uniformly 
moderate  and  that  there  were  no  hot  spots. 

In  order  to  make  the  coils  fit  properly  over  the  core 
and  relieve  them  from  unnecessary  mechanical  strain, 
the  cores  are  accurately  aligned  and  held  rigid  by 
angles  and  stiffening  strips.  The  bolts  which  clamp 
the  laminations  together  are  attached  to  heavy  insulat- 
ing tubes  of  micarta  and  are  well  insulated  at  the  ends 
to  prevent  contact  with  the  core.  Additional  insurance 
against  misalignment  of  the  laminations  and  unneces- 
sary air  gaps  was  provided  by  assembling  the  lamina- 
tions on  cradles  and  using  temporary  pins  in  place  of 
the  permanent  bolts  with  their  insulating  tubes  in  place. 
The  temporary  pins  eliminated  the  wear  and  tear  to 
which  the  insulating  tubes  would  have  been  subjected 
if  the  core  had  been  built  up  around  them.  The  lamina- 
tions were  held  in  the  cradle  until  they  are  raised  into 
a  vertical  position  in  order  to  avoid  abnormal  strains. 

Measuring  the  Temperature 

Until  quite  recently  it  has  always  been  the  practice 
to  use  the  temperature  of  the  hottest  oil  in  a  trans- 
former tank  as  an  index  of  the  operating  tempei'ature 
of  the  winding,  but  this  sort  of  measurement  gives  a 
very  incomplete  idea  of  the  proper  temperature.  In- 
stead of  employing  this  method  in  the  Fall  River  trans- 
formers, temperature  measurements  are  made  on  a  small 
auxiliary  coil  which  is  heated  by  current  proportional 
to  the  load  current  and  subjected  to  the  same  radiating 
conditions  as  the  main  windings.  The  bulb  of  a  ther- 
mometer is  embedded  in  this  coil,  which  is  mounted 
inside  the  transformer  case.  The  bulb  temperatures 
which  correspond  at  all  loads  to  the  temperature  of 
the  hottest  parts  of  the  main  winding  are  read  directly 
on  a  dial  attached  to  the  outside  of  the  transformer 
case.     By  observing  the  indicator  the  operator  is  enabled 


to  load  the  unit  intelligently  and  to  avoid  dangerous 
temperatures. 

For  cooling  the  transformer  copper-tube  cooling  coils 
placed  in  the  upper  part  of  the  transformer  case  are 
used.  The  coil  is  made  of  three  equal  lengths  of  tubing 
in  parallel  in  order  to  reduce  the  pressure  required  to 
circulate  the  water.  Since  the  transformers  are  to  be 
operated  out  of  doors,  the  inlets  and  outlets  of  the  cool- 
ing coils  are  brought  through  the  walls  of  the  tank  at 
a  point  below  the  lowest  level  of  the  coils  in  order  that 
the  water  may  be  drained  if  the  transformer  is  to  stand 
.idle  in  cold  weather.  It  may  be  interesting  to  know 
that  almost  a  half  mile  of  tubing  is  required  in  the 
complete  cooling  coil. 

Since  the  over-all  dimensions  of  the  tanks  for  these 
transformers  were  large  enough  to  prevent  shipping 
them  from  Pittsburgh  to  their  destination  in  one  piece, 
it  was  necessary-  to  build  them  in  two  parts  with  a  joint 
around  their  girth.  When  the  tanks  were  received  at 
their  destination  the  two  parts  were  assembled,  riveted 
together  and  calked.  The  core  and  coils  complete  weigh 
29  tons — the  case  weighs  17  tons,  and  the  transformer 
complete  with  oil  weighs  79  tons.  The  floor  space  re- 
quired is  11  ft.  9  in.  X  14  ft.  5  in.  (.3.5  m.  x  4.3  m. ). 

Performance  of  Units 

Results  of  some  of  the  tests  conducted  on  the  com- 
pleted transformers  in  the  works  of  the  Westinghouse 
Electric  &  Manufacturing  Company  at  East  Pittsburgh 
are  shown  in  accompanying  curves.  In  comparison  with 
most  electrical  and  mechanical  machines  the  efficiency 
obtained  is  remarkable,  especially  in  view  of  the  ex- 
tremely high  voltage  for  which  they  were  insulated. 
The  losses  at  full  load  are  a  trifle  less  than  1  per  cent 
of  the  rated  output,  giving  an  efficiency  under  stand- 
ard A.  I.  E.  E.  conditions  of  slightly  more  than  99  per 
cent.  On  account  of  the  care  used  in  designing  and 
building  the  core,  the  iron  loss  amounts  to  only  four- 
tenths  of  1  per  cent  of  the  output.  Measurements 
also  showed  very  low  exciting-current  characteristics. 
A.t  normal  voltage  and  frequency  the  exciting  current 
is  only  2.25  per  cent  of  the  normal  full-load  current. 
For  impressed  voltages  as  high  as  120  per  cent  of 
normal  it  remains  within  10  per  cent  of  the  full  load 
current.  The  regulation  characteristics  under  vari- 
ous conditions  of  load  and  pwwer  factor  are  shown  in 
an  accompanying  cur\'e.  The  impedance  voltage  at 
normal  frequency  and  with  full-load  currents  in  the 
windings  amounts  to  10  per  cent  of  the  normal  voltage. 

Two  of  the  transformers  were  tested  before  shipment 
under  full  load  and  normal  excitation  for  a  period 
long  enough  to  obtain  steady  temperature  conditions. 
Measurements  by  thermometer  and  by  the  resistance 
method  showed  that  temperature  rises  were  within  the 
guarantee  of  55  deg.  C.  The  insulation  tests  described 
previously  were  successfully  applied  while  the  trans- 
formers were  hot. 


V^  ificons^in  Taxes  Municipal  Plant 

FOR  the  first  time  in  the  history  of  Wisconsin  the 
tax  commissioners  of  that  state  are  to  \e\y  an  impost 
on  a  municipal  utility,  the  electric  plant  of  Stoughton 
having  made  itself  amenable  to  state  taxation  by  ex- 
tending its  service  outside  the  city.  Stoughton  will  be 
forced  to  apply  to  the  Public  Senice  Commission  for 
permission  to  increase  its  rates  to  meet  the  tax. 
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Selling  Utility  Securities  in  Alabama 

Recent  Experience  in  Restoring  the  Old-Time  Method  of  Financing 
Public  Service  Corporations  by  the  Sale  of  Junior  Securities 
Widely  Distributed  Among  the  Consumers  and  the  Local  Public 

By  F.  D.  MAHONEY 

Manager  Alabama  Poiver  Company,  Bhiningham,  Ala. 


THE  electric  light  and  power  company  execu- 
tive of  today — contemplating  his  eificient 
generating  stations,  adequate  transmission 
and  distribution  systems  and  his  corps  of 
trained  men — no  doubt  has  a  feeling  akin  to  pity 
for  his  predecessor  of  the  early  nineties.  And  it 
is  true  that  the  present-day  central  station  compares 
with  its  prototype  of  the  period  referred  to  as  the 
modern  machine  gun  compares  with  the  flint-lock 
musket  of  bygone  days.  However  strange  it  may  seem, 
these  ultra-modern  central-station  companies  are  revert- 
ing without  hesitation  to  the  ancient  but  disregarded 
policy  of  customer  ownership  of  securities,  which  was 
so  largely  responsible  for  the  upbuilding  of  our  great 
industry. 

The  majority  of  the  pioneer  lighting  and  power  plants 
were  promoted  and  financed  by  progressive  citizens 
of  the  communities  in  which  they  were  built.  A  keen 
personal  interest  in  the  utility  as  a  home  institution 
pervaded  the  public  mind,  and  inadequate  and  costly 
service  was  overlooked.  A  spirit  of  co-operation  be- 
tween utility  officials  and  the  general  public  usually 
existed  in  the  same  degree  as  that  in  which  securities 
were  held  in  the  districts  sensed,  and  harmony  was  the 
watchword  of  progress. 

The  Background  of  Customer  Ownership 

As  the  cities  increased  in  size  and  population  more 
capital  was  needed  for  development  of  the  utilities,  and 
the  financial  requirements  rapidly  exceeded  the  re- 
sources of  local  banking  institutions.  The  expanding 
properties  called  for  more  and  more  capital  for  plants 
and  extensions,  and  as  time  went  on  the  financial  con- 
trol of  the  majority  of  utilities  gradually  passed  to  the 
•great  banking  interests  in  centers  usually  remote  from 
the  home  district  of  the  utility  concerned.  In  the  in- 
terest of  economy  in  operation  and  stability  of  earnings 
through  consolidation,  many  syndicates  and  holding 
companies  were  formed,  and  thus  the  physical  as  well  as 
the  financial  control  of  the  utilities  pas.sed  from  local 
to    foreign    interests. 

Of  course,  nothing  so  interwoven  with  civic  life  as 
the  utility  supplying  the  public  with  transportation, 
light,  heat  and  power  could  hope  to  escape  the  atten- 
tion of  the  political  element,  and  as  a  football  between 
the  parties  in  power  and  the  aspirants  for  oflice  the 
average  utility  was  misrepresented  until  it  was  gen- 
erally placed  in  an  unenviable  position  before  the  public 
and  the  hue  and  cry  against  "absentee  landlordism" 
echoed  throughout  the  land. 

So  even  before  the  world  war,  to  counteract  all  this, 
■certain  central-station  companies — fortunate  in  having 
far-sighted  leaders — experimented  with  the  idea  of  sell- 
ing junior  securities  in  small  lots  and  at  especially 
attractive  prices  to  employees  and  customers. 

The  advent  of  the  high-price  era  during  and  following 


the  late  war  changed  this  policy  from  one  of  public  rela- 
tions promotion  to  one  of  grim  necessity.  Material 
and  equipment  prices  soared  beyond  reason,  and  to 
accentuate  further  the  difficulties  of  the  operators  the 
cost  of  obtaining  money  kept  pace  with  the  rising  cost 
of  other  materials  and  commodities.  In  order  to  dis- 
pose of  public  utility  securities  in  large  blocks  it  became 
necessary  to  sell  them  at  a  sacrifice  to  make  them  yield 
the  high  rate  of  interest  demanded  by  inventors.  Even 
with  a  high  yield,  the  precarious  condition  of  the  major- 
ity of  the  utilities,  their  inability  in  many  instances  to 
pay  bond  interest,  and  in  some  cases  even  failure  to  earn 
operating  expenses,  made  investment  in  public  utility 
securities  an  unattractive  one  for  investors  who  were 
readily  attracted  to  industrial  and  more  speculative 
securities  bearing  higher  interest  rates. 

It  was  then  that  the  urgent  requirements  for  new 
capital  drove  home  the  fact  that  a  fertile  field  for  the 
sale  of  junior  securities  in  small  blocks  existed  at  home, 
and  a  trial  of  the  plan  invariably  convinced  its  sponsors 
that  it  was  not  only  feasible  but  would  probably  prove 
the  salvation  of  many  companies  that  were  unable 
otherwise  to  obtain  sufficient  money  to  carry  on  the 
mandatory  extensions  to  their  facilities  brought  about 
by  the  general  prosperity  in  industry.  The  success  of 
the  plan  was  immediate  and  opened  a  field  that  is  seem- 
ingly inexhaustible,  possessing  as  it  does  the  twofold 
advantage  of  obtaining  mone.v  at  reasonable  rates  and 
at  the  same  time  laying  the  foundation  of  a  firm 
friendship  for  and  an  active  interest  in  the  company  on 
the  part  of  every  person  buying  its  securities.  The 
latter  result  is  an  asset  of  greatest  value  under  the 
present  system  of  state  regulation  of  public  utilities. 
The  regulating  authorities  are  keenly  alive  to  the  mani- 
fold advantages  of  customer  ownership,  and  many  state 
commissions  have  gone  on  record  as  favoring  this 
policy. 

Preparing  for  the  Campaign 

The  Alabama  Power  Company  was  one  of  the  pioneers 
in  this  movement  in  the  South.  In  the  early  part  of 
■Tune,  1920,  a  sales  campaign  was  launched  to  dispose  of 
10,000  .shares  of  $100  each,  par  value,  7  per  cent  cumu- 
lative preferred  stock,  to  be  sold  at  93  plus  accrued 
interest,  to  yield  7.53  per  cent.  The  potential  sales 
force  consisted  of  the  1,200  employees  of  the  company, 
directed  by  an  investment  department,  consisting  of  a 
department  manager  and  a  "clean-up  squad"  of  two  or 
three  men.  Before  placing  this  stock  on  the  market 
a  careful  study  was  made  of  the  methods  and  practices 
employed  with  success  by  other  companies,  and  a  sales 
policy  was  outlined  incorporating  those  features  deemed 
most  applicable  to  our  territory  and  situation.  Attrac- 
tive literature  descriptive  of  the  physical  property  and 
the  financial  condition  of  the  company  was  prepared  and 
an  intensive  advertising  campaign  waged  in  the  daily 
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and  weekly  papers  of  the  state.  Bulletin  boards  were 
erected  at  convenient  points  on  the  system,  and  instruc- 
tive and  inspiring  bulletins  were  published  frequently. 

The  campaign  was  formally  opened  at  a  mass  meet- 
ing of  employees  at  headquarters,  followed  by  similar 
meetings  at  each  operating  center.  Inspirational  and 
instructive  talks  on  methods  of  selling  stock  and  the 
urgent  necessity  therefor  were  delivered  by  executives 
and  directors  of  the  company,  and  each  employee  was 
requested  to  make  stock  selling  a  part  of  his  daily  work. 
As  an  inducement  to  investment  by  wage  earners  and 
people  of  limited  means  a  partial-payment  plan  was 
devised  whereby  a  small  initial  payment  could  be  made 
on  each  share  and  the  balance  paid  in  seventeen  equal 
installments.  Interest  on  partial  payments  was  allowed 
and  the  privilege  of  withdrawal  at  any  time  was  ex- 
tended. 

As  an  incentive  to  placing  the  stock  commissions 
were  offered  to  all  employees  on  the  basis  of  $2 
for  the  first  share  sold  on  time  payments  and  50  cents 
for  each  additional  share.  Three  dollars  was  offered 
for  the  first  share  sold  for  cash  and  50  cents  for  each 
additional  share.  The  commission  on  cash  sales  is  paid 
promptly,  but  on  the  time  payment  sales  $1  of  the  com- 
mission due  is  paid  immediately  and  the  balance  when 
$40  on  each  share  is  paid  to  the  company.  To  further 
stimulate  sales  cash  prizes  were  offered  to  employees 
and  to  departments  selling  the  greatest  number  of 
shares  each  week. 

AcTU.'iL  Results  in  Sales 

The  campaign  was  a  success  from  the  start.  The 
sales  of  stock  mounted  steadily  until  in  the  early  part 
of  1921  the  total  issue  of  10,000  shares  had  been  sub- 
scribed. Of  this  issue  our  employees  had  purchased 
or  subscribed  for  1.500  shares,  or  15  per  cent  of  the 
total  offering.  It  is  interesting  to  note  that  approxi- 
mately 50  per  cent  of  the  shares  sold  were  disposed  of 
for  cash  and  the  balance  on  the  time-payment  plan. 

So  successful  was  the  first  attempt  at  security  sales 
locally  that  stock  selling  now  has  become  an  important 
part  of  our  daily  operation  routine.  To  assist  in 
financing  our  second  large  hydro-electric  development 
on  the  Coosa  River,  we  expect  to  raise  several  millions 
of  dollars  by  sales  of  preferred  stock  to  our  customers 
and  to  our  employees,  and  this  offering  is  now  being 
absorbed  as  fast  as  can  be  expected  under  the  economic 
conditions  prevailing  in  our  section. 

The  present  issue  differs  from  the  original  only  in 
the  fact  that  the  shares  are  without  nominal  or  par 
value,  instead  of  being  $100  par  value  as  before.  Con- 
trarj'  to  the  general  idea,  this  fact  has  been  no  deter- 
rent to  the  sale  of  this  security,  and  our  experience 
shows  that  the  small  investor  is  more  concerned  with 
the  reputation  of  the  company  and  the  integrity  of  its 
representatives  than  he  is  with  the  engraving  on  the 
certificate.  It  goes  without  saying  that  this  confidence 
must  not  be  shaken  or  disastrous  results  may  be 
expected. 

The  Value  of  a  Bogie  for  E.\ch  Town 

The  Liberty  loan  and  other  patriotic  drives  demon- 
strated the  value  of  having  a  mark  to  shoot  at,  and  we 
have  endeavored — for  competitive  purposes — to  set  up 
an  allotment  of  stock  to  be  absorbed  by  each  operating 
division  of  the  company  and  for  each  of  the  many  towns 
in  our  territory.  In  arriving  at  the  allotment  or 
"bogie"  for  future  sales  careful  consideration  was  given 


to  the  results  obtained  from  the  first  sale.  The  sales 
record  was  analyzed  to  show  the  number  of  shares  sold 
per  capita  and  per  customer,  and  likewise  the  number 
of  dollars  of  savings  bank  deposits,  post  office  receipts 
and  lighting  revenue  per  share  sold. 

The  results  in  towns  where  we  supply  lighting  and 
power  service  directly  to  the  ultimate  consumer  were 
segregated  from  those  towns  which  are  served  by  a 
separate  operating  company  not  allied  to  our  own  but 
purchasing  energy  from  our  system.  A  weighted  aver- 
age involving  all  factors  was  arrived  at,  and  the  stock 
allotments  were  placed  by  years  for  the  ensuing  three- 
year  period.  Interest  and  enthusiasm  can  thus  be  main- 
tained over  a  long  period,  as  the  mark — although 
absolutely  equitable  and  attainable — is  a  high  one. 

The  Effect  on  Public  and  Personnel 

The  visible  effect  of  this  policy  upon  the  general 
public  and  upon  the  employee  salesmen  has  been  most 
interesting.  The  public  generally  has  welcomed  the 
frank  statements  contained  in  our  advertising  matter, 
and  much  favorable  editorial  comment  has  been  received. 
The  shareholders  have  become  stanch  partisans  of  the 
company  and  defenders  of  its  policies.  Frequent  expres- 
sions of  sui-prise  are  heard  that  stock  selling  was  not 
started  sooner,  in  view  of  the  unquestioned  favorable 
effect  it  has  had  on  public  opinion.  The  rank  and  file 
of  our  employees  have  been  benefited  by  their  efforts 
to  sell  as  well  as  by  their  own  purchases  of  stock. 
Expert  salesmen  have  been  developed  as  well  from  the 
substation  operators  and  accounting  department  as  from 
the  local  managers  and  commercial  forces,  who  are 
accustomed  to  meeting  the  public  daily. 

It  is  particularly  noticeable  that  our  wholesale  power 
customers  have  generally  invested  in  our  securities,  and 
we  feel  that  this  is  a  concrete  evidence  of  their  satis- 
faction with  our  power  service  and  of  their  desire  to 
see  our  company  grow  and  develop  in  advance  of  their 
own  power  requirements.  In  almost  every  instance 
these  consumers  have  cordially  recommended  the  pur- 
chase of  our  stock  to  their  employees  and  have  been  of 
material  assistance  to  our  salesmen  in  this  connection. 
Another  striking  feature  is  that  original  purchasers 
of  securities  among  the  industrial  workers  are  acquir- 
ing more  stock  as  their  means  permit.  The  regular 
payment  of  quarterly  dividends  undoubtedly  has  a 
stimulating  effect  on  "repeat"  sales. 

Four  of  the  Many  Benefits  Derived 

In  conclusion,  it  can  be  said  that  the  experience  of 
the  Alabama  Power  Company  gained  in  the  sale  of 
preferred  stock  to  its  customers  and  employees  has 
pi'oved  successful  in  many  ways,  four  of  which  are  here 
set  out  in  the  seeming  order  of  their  importance: 

First — As  a  means  of  interesting  and  educating  the 
general  public  in  the  affairs  of  the  company  and  build- 
ing up  a  more  friendly  and  co-operative  spirit  between 
producer  and  consumer. 

Second — As  a  ready  method  of  financing  extensions 
and  improvements  by  the  company  at  a  reasonable  cost. 

Third — As  a  means  of  educating  the  employee  stock 
salesman  in  the  policies  and  financial  condition  of  the 
company  and  likewise  increasing  his  sense  of  respon- 
sibility to  the  company. 

Fourth — As  a  means  of  heightening  the  morale  of  the 
organization  by  giving  to  each  employee  owner  of  stock 
a  financial  interest  in  the  welfare  of  the  company  over 
and  above  that  of  his  daily  wage  or  salary. 
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Lighting  Metal-Working  Plants 
to  Increase  Production 

Proper  Intensities,  Spacings  and  Fixtures  for  Benches,  Machine  Tools,  Sheet-Metal  Work, 

Assembling,  Painting,  Etc. — General  or  "Localized-General"  System  of 

Illumination  Is  Satisfactory  in  Most  Cases 


By  A.  L.  POWELL 

Edison  Lamp  Works,  Harrison,  N.  J. 


E 


[CONOMY  in  production  is  most  essential  at 
all  times,  but  just  now  the  question  is  of 
supreme  importance  in  view  of  the  present 
necessity  for  lowering  costs.  A  mere  curtail- 
ment of  certain  expenses  does  not  necessarily  mean  a 
reduction  in  cost.  Lighting  might  be  cut  down  and  the 
power  bill  reduced,  but  under  the  low  intensity  every 
movement  would  be  slowed  down  and  the  costs  per  unit 
of  output  would  mount  at  a  surprising  rate.  To  go 
further,  lighting  expense  might  often  be  increased  to 
make  desirable  increases  in  plant  efficiency,  as  high- 
level  illumination  without  doubt  makes  it  possible  for 
each  operator  to  turn  out  more  work  per  day.  Further- 
more, good  lighting  will  reduce  unnecessary  expenses  in 
the  form  of  compensation  to  injured  workmen.  Care- 
ful investigators  have  shown  that  a  high  percentage 
of  industrial  accidents  are  avoidable  and  that  improper 
lighting  is  responsible  for  many  of  them. 

General  Illumination  Being  Widely  Adopted 

In  shops  as  well  as  elsewhere,  although  localized 
lighting  has  advantages  for  certain  operations,  it  has 
been  in  a  large  degree  superseded  by  general  illumina- 
tion with  more  efficient,  larger  lamps.  One  reason  for 
this  replacement  has  been  the  movement  toward  the 
prevention  of  glare.  With  a  well-designed  general 
lighting  system  work  can  be  carried  on  effectively,  rela- 
tively few  outlets  are  required,  and  efficient  lamps  can 
be  used. 

The  most  widely  applicable  system  of  machine-shop 
lighting  has  been  termed  "localized-general."  Usually 
a  higher  intensity  is  required  along  rows  of  machines 
or  benches,  while  a  lower  illumination  is  sufficient  for 
the  remainder  of  the  room.  This  effect  of  varied  inten- 
sitj-  is  accomplished  by  placing  medium-sized  lamps 
relative  to  the  machines  at  a  height  of  9  ft.  or  10  ft. 
C2.7  m.  or  3  m.).  The  maximum  intensity  is  then 
delivered  on  the  work  from  the  correct  direction,  and 
the  spread  light  takes  care  of  the  surrounding  areas, 
aisles,  etc. 

When  the  arrangement  of  a  shop  is  such  that  the 
greater  part  of  the  area  needs  only  a  relatively  low 
intensity  of  general  illumination  but  some  few  opera- 
tions require  much  higher  intensity  an  economical  plan 
is  to  supplement  overhead  lighting  with  local  lamps 
judiciously  placed.  Thi.s  is  especially  true  of  machine 
shops  with  automatic  machinery,  where  a  local  lamp 
may  be  necessan.*  when  setting  the  tool. 

The  RLM  standard  dome  reflector  and  bowl-enameled 
lamp  is  the  most  widely  used  equipment  for  general  or 
localized-general  illumination.  The  combination  gives 
a  desirable  distribution  of  light  with  adequate  illumina- 


tion on  vertical  surfaces.  It  is  efficient,  easy  to  clean 
and  so  designed  that  direct  glare  is  reduced  to  a  satis- 
factory minimum.  For  use  in  drop  lamps  or  portables 
the  mill-type  "Mazda"  lamps  are  desirable. 

Whatever  system  of  illumination  is  chosen,  it  is  good 
practice  to  provide  light-colored  walls  and  ceilings  and 
refinish  these  at  frequent  intervals.  Thus  light  which 
would  otherwise  be  wasted  is  conser\'ed.  The  impor- 
tance of  a  well-supervised  carefully  planned  system  of 
cleaning  lamps  and  reflectors  cannot  be  overemphasized. 

In  many  plants  lighting  circuits  are  not  separate 
from  the  power  circuits,  but  it  is  most  desirable  to 
separate  them  and  provide  110  volts  for  lighting. 

There  are  two  characteristic  types  of  buildings 
devoted  to  metal  working  which  require  different 
methods  of  lighting: 

A.  Those  having  relatively  high  ceilings,  from  20  ft. 
to  60  ft.  (6  m.  to  18  m.),  with  a  crane  traveling  the 
length  of  the  bay  (center  bays).  Figs.  E  and  F  show 
tj-pical  structures. 

B.  Those  with  low  ceilings,  from  10  ft.  to  15  ft.  (3  m. 
to  4.-5  m.),  having  machines  frequently  driven  by  over- 
head shafting  (side  bays).  Figs.  A,  B,  G  and  D 
illustrate  different  forms  of  construction. 

In  the  first  case  units  must  be  hung  high  above  the 
crane  travel  or  angle  reflectors  placed  on  columns  below 
the  crane  track.  In  the  second  case  shafting  and  belts 
are  likely  to  cast  shadows.  Larger,  rougher  work  is 
usually  carried  on  in  the  high-ceiling  room  and  finer 
work  in  the  side  bays. 

Overhanging  parts  of  many  metal-working  machines 
tend  to  cast  shadows  on  areas  where  good  lighting  is 
vital  unless  the  proper  direction  of  predominant  light 
is  obtained.  This  is  of  particular  importance  in  the  room 
where  units  must  be  hung  low,  for  any  individual 
machine  generally  receives  most  of  its  light  from  only 
one  unit.  In  the  other  case,  with  lamps  well  above  the 
floor,  each  machine  receives  light  from  a  number  of 
units,  thus  reducing  the  tendency  for  dense  shadows  to 
be  produced. 

The  operations  in  the  metal-working  industry  may  be 
divided  into  four  general  headings:  (a)  Bench  work, 
(b)  machine-tool  work,  (c)  sheet-metal  work,  (d) 
assembling,  painting,  etc. 

Lighting  Requirements  for  Bench  Work 
Benches  fall  in  tvvo  general  groups,  single  benches 
2  ft.  or  3  ft.  (0.6  m.  or  0.9  m.)  wide  along  the 
walls  and  single  or  double  benches  away  from  the 
walls.  Single  benches  along  the  walls  should  be 
lighted  by  a  row  of  lamps  about  6  in.  (15  cm.)  in  from 
the  forward  edge  of  the  bench  spaced  on  6-ft.  to  10-ft. 
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\  i  ;  .  (I  iiKichiiio  sliop  well  llshtod  by  2i'ii-\vatt  "Mazil:! 
<■■  lamps  111  ciome-enanu'led  steel  reflectors  with  glass  dif- 
fusing globes  on  centers  10  ft.  .\   12  ft.  and   11  ft.   high. 

B — A  general  lighting  arrangement  In  a  well  lighted  shop. 
Outlets  are  spaced  15  ft.  x  14  ft.  and  the  300-watt  "Mazda 
C"  lamps  in  reflecto-cap  dlffusers  are  hung   11    ft.   high. 

C — General  Illumination  of  a  power  press  room  where  100- 
watt  bowl-frosted  Mazda  lamp.';  in  deep-bowl  steel  reflectors 
are  hung  9J  ft.  high  on  10-ft  centers.  The  illumination 
at  the  machine  Is  4   foot-candles. 

n — Well    lighted    benches    and    assembly    area.      The    150- 


iSllS^§3«tKE^. 


wall  ■Maziia  <"'  lamps  '.11  gla.-s-wp  I'l.irro  reflectors  are 
spaced  on  S-lt.  centers.  I'nils  for  general  Illumination  are 
close  to  the  12-ft.  ceiling,  while  those  over  the  benches  are 
S  ft.  high      Outlets  are  located  between  vises. 

E— Assembly  floor  of  a  shop  devoted  to  heavy  work.  The 
300-wntt  "Mazda  C"  lamps  in  dome  reflectors  are  hung  above 
tlie  crane  travel  20  ft.  above  the  floor  on  centers  2,i  ft.  x  28  ft. 

F — Plant  devoted  to  the  assembly  of  textile  maehlnery. 
The  300-watt  and  600-watt  "Mazda  C"  lamps  In  RLM  stan- 
dard dome  reflectors  are  IS  ft.  high  on  20-ft.  centers.  .\ 
uniform  Intensity  of   10  foot-candles  is  secured. 
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1  1.8-m.  to  3-m.)  centers,  with  from  40-\vatt  to  100-watt 
bowl-frosted  or  bowl-enameled  "Mazda"  lamps  in  deep- 
bowl  or  RLM  standard  dome  reflectors.  The  size  of 
lamp  will  depend  on  the  fineness  of  the  work  and  the 
spacing  on  the  location  of  the  vises  or  working  points. 
It  is  desirable  to  locate  units  between  vises  rather  than 
directly  above  them,  for  with  this  arrangement  light 
is  received  from  two  sides  and  the  operator  is  less 
likely  to  cast  a  shadow  on  the  work.  The  units  for 
bench  lighting  should  be  hung  about  5  ft.  (1.5  m.) 
above  the  bench. 

Where  general  illumination  is  used  for  the  shop  with 
outlets  symmetrically  spaced — as.  for  example,  four 
outlets  on  10-ft.  i3-m.)  centers  per  20-ft.  (6-m.)  bay — 
it  is  often  feasible  to  move  the  first  row  of  outlets  2  ft. 
or  3  ft.  (0.6  m.  or  0.9  m.)  nearer  the  wall  than  would 
be  necessary  with  a  strictly  symmetrical  arrangement. 
and  thus  obtain  satisfactory  bench  lighting  with  but 
little  sacrifice  of  general  illumination  and  a  minimum 
number  of  outlets.  Such  a  scheme  is  followed  in  the 
plant  illustrated  in  D,  where  outlets  are  on  8-ft.  (2.4- 
m.)  centers. 

For  benches  away  from  the  wall  general  illumination 
is  quite  satisfactory,  provided  that  fairly  close  spacing 
of  outlets,  not  over  10-ft.  or  12-ft.  (3-m.  or  3. 6-m.) 
centers  for  ordinary  conditions,  is  adhered  to.  Where 
the  ceiling  is  very  low  or  the  work  exacting,  localized 
general  illumination  with  the  units  arranged  as  sug- 
gested for  benches  along  the  wall  is  sometimes  neces- 
sary. Again,  where  minute  parts  are  handled,  such  as 
in  a  watch  factory,  or  for  very  close  inspection  work, 
local  lighting  with  low-wattage  lamps  in  deep-bowl 
reflectors  offers  the  most  economical  means  of  provid- 
ing the  high  intensity  (50  foot-candles  and  upward) 
which  is  necessary.  This  should,  of  course,  supplement 
general  illumination. 

The  intensity  for  bench  lighting  depends  on  the  type 
of  work  carried  on  and  ranges  from  about  6  foot-candles 
for  soldering  to  20  foot-candles  for  accurate  fitting  of 
machine  parts. 

It  is  almost  always  desirable  to  avoid  specular  or 
image  reflections  of  the  light  sources  from  polished  sur- 
faces, yet  there  are  a  few  exceptional  cases.  When 
inspecting  glossy  surfaces  with  natural  light,  the 
inspector  holds  the  object  so  that  the  sky  is  reflected 
from  its  surface  and  thus  detects  irregularities.  With 
artificial  light  it  is  necessary  to  duplicate  this  condition 
by  having  a  relatively  large  diffusing  source  so  placed 
that  the  inspector  can  view  the  reflection  of  this  in  the 
surface  of  the  metal. 

Lighting  Machine-Tool  Work 
There  are  a  few  proces.ses,  including  deep  boring, 
punching  and  pressing  of  large  blanks  and  lathe  work 
on  minute  parts,  such  as  watch  mechanisms  and  the 
like,  which  require  a  local  lamp.  With  these  few  excep- 
tions machine-tool  work  can  he  most  effectively  carried 
on  with  the  artificial  lighting  by  overhead  units.  This 
statement  is  home  out  by  numerous  satisfactory  instal- 
lations in  constant  use.  Many  mechanics  will  argue 
otherwise,  thinking  they  cannot  work  unless  there  is  a 
drop  lamp  directly  over  the  tool,  but  this  is  largely  a 
question  of  psychology. 

The  sy-stem  to  use  for  lighting  machine  tools  depends 
on  the  type  of  building  as  pointed  out.  Strictly  general 
illumination — that  is,  a  symmetrical  arrangement  of  out- 
lets with  reference  to  the  hays — is  quite  satisfactory  in 
the   high    structure,    as   indicated    in    Figs.    E   and    F 


There  are  many  degrees  of  precision  requiring  differ- 
ent amounts  of  light.  The  following  table  indicates 
good  practice  for  general  lighting  of  machine  tool  work: 

Foot-Candles  Watts  per  Sq.Ft 

Rough  work 4  to    6  0.6  to  0.75 

Average  work 6  to    8  1.0  to  1.25 

Fine  work 8  to  12  1.5  to  2.0 


The  RLM  standard  dome  reflector  with  clear  "Mazda 
C"  lamps,  when  the  hanging  height  is  more  than  20  ft. 
(6  m. ) .  is  probably  the  most  universally  applicable  unit 
for  these  conditions.  The  size  of  lamp  will  depend  on 
the  spacing  and  intensity  desired.  The  spacing  in  turn 
depends  on  the  hanging  height  and  size  of  bay.  A  safe 
general  rule  for  a  satisfactory  installation  in  a  machine 
shop  of  this  nature  is  that  the  spacing  should  be  about 
equal  to  the  distance  above  the  floor. 

Where  the  ceiling  is  low  in  order  that  the  predomi- 
nant light  may  come  from  the  proper  direction,  it  is 
usually  advisable  to  employ  localized  general  lighting 
which  is  an  intermediate  practice  between  general  and 
local  lighting  with  common  sense  used  in  the  placement 
of  outlets.  In  the  accompanying  diagram  is  shown  the 
diflference  in  arrangement  between  a  general  and  a 
localized-general  lighting  layout.  In  the  case  of  the 
symmetrical  arrangement  an  analysis  shows  that  many 


•  =  Lamp 

"localized-general"  ughting  used  where  ceiling  is  low 

This  is  a  typical  section  of  a  machine  shop.  At  the  left  is  shown 
the  arrangement  of  outlets  for  symmetrical  general  Illumination 
in  which  many  of  the  units  are  ineffective.  For  example,  two  are 
located  directly  behind  the  shapers.  where  they  would  be  of  little 
u.«e.  The  lighting  of  the  lathes  along  the  wall  is  from  the  wrong 
direction  as  the  headstock  would  cause  a  shadow  on  the  work. 
At  the  right  in  the  localized  general  arrangement  the  units  have 
been  placed  with  regard  to  the  position  of  each  machine.  The 
abbreviations  are:  A — lathe  (engine)  :  B — large  planer  ;  C^shaper  ; 
r> — drill  press:  E — lathe  (turret);  F — automatic  screw  machine: 
i; — universal  miller:  H — emery  wheel  and  buffer:  O — lighting  out- 
I'-t  :  X — position  of  opei-ator. 

of  the  units  are  quite  ineffective.  In  the  other  half 
of  the  diagram  lighting  units  are  arranged  so  that  the 
correct  direction  of  light  results,  the  position  of  each 
machine  being  taken  into  consideration. 

One  might  justly  bring  up  the  criticism  that  this  is 
nothing  but  an  extravagant  system  of  local  lighting  pro- 
viding a  rather  large  lamp  for  each  machine.  On  the 
other  hand,  one  would  be  willing  to  grant  that  with  our 
present  standards  four  100-watt  or  150-watt  lamps  in 
a  20-ft.  (6-m.)  bay  was  not  extravagant  for  general 
lighting.  If  the  number  of  units  in  the  four  bays 
pictured  is  tallied,  the  general  lighting  system  would 
show  sixteen  and  the  localized-general  seventeen. 
Analyses  similar  to  this  of  entire  shops  have  been  made 
time  and  time  again,  and  the  power  required  for  a 
localized  general  system  checks  up  very  closely  with  the 
power  required  for  a  general  lighting  system.  With  an 
arrangement  like  this  each  machine  receives  the  kind  of 
lighting  it  requires.  All  the  advantages  of  general 
lighting  are  obtained  and  the  disadvantages  of  local 
lighting  eliminated.  (See  Figs.  A,  B  and  C  for 
examples.) 

The  size  of  lamp  required  for  this  scheme  depends,  as 
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before,  on  the  fineness  of  the  work.  For  rough  work 
75-watt  bowl-frosted  "Mazda  C"  lamps  in  RLM  stand- 
ard dome  reflectors  arranged  approximately  as  shown 
will  prove  satisfactory.  For  average  work  100-watt 
and  for  fine  work  150-watt  units  of  the  same  type  are 
used.  Where  "Reflecto-cap"  diffusers  or  similar  devices 
are  used  to  obtain  additional  diffusion,  it  is  usually 
desirable  to  employ  the  next  larger  size  of  lamp  than 
specified. 

The  following  general  rules  indicate  the  desirable 
direction  of  light  for  the  different  types  of  machines: 

Lai/ics.— From  above  to  the  right  of  the  chuck,  very 
slightly  forward. 

Millers  and  Simpers. — From  above,  in  front,  and  prefer- 
ably both  sides. 

Planers. — Large  machines,  above  center  of  bed  when  at 
end  of  cutting  stroke;  small  machines,  see  shapers.  On 
planers  where  it  is  advisable  to  supply  only  moderate  gen- 
eral fllumination.  A  small  lamp  with  reflector  may  often  be 
mounted  near  the  tool. 

Drill  Presses.— From  above,  in  front,  unless  overhanging 
parts  prevent,  then  slightly  from  the  side. 

Buffers,  Grinding  Wheels,  Etc.  —  Above  the  wheel, 
slightly  forward. 

Saws. — In  line  with  the  saw,  slightly  forward. 

Proper  Illumination  for  Sheet-Metal  Work 
Many  of  the  processes  in  a  sheet-metal  plant  are 
similar  to  those  treated  under  machine-tool  works. 
Punching,  pressing  and  stamping,  contrary  to  the 
general  impression,  can  be  satisfactorily  illuminated 
by  the  overhead  system  with  the  predominating  light 
from  the  front  and  from  the  left  or  right  of  the 
operator.  It  is  true  that  where  very  large  pieces  are 
pressed  overhanging  parts  may  be  such  as  to  make  it 
quite  essential  to  install  drop  lamps  in  the  mechanism  of 
the  punch  or  press.  On  the  other  hand,  the  practice  of 
having  a  bare  unshielded  lamp  lying  on  the  bed  of  the 
press  continuously  in  the  operator's  field  of  view  should 
be  abolished.  Eye  strain  is  severe,  fatigue  is  increased, 
and  the  glaring  effect  with  its  attendant  after-image  is 
very  likely  to  be  the  direct  cause  of  a  crushed  hand. 
One  certainly  can  work  with  a  greater  degree  of  safety 
in  a  room  lighted  as  pictured  in  F,  where  the  white 
side  walls  eliminate  shadows,  than  under  the  conditions 
too  frequently  noted  in  a  punch  room. 

Cutting,  shearing,  edge  setting,  rolling,  polishing, 
burnishing  and  similar  processes  can  be  satisfactorily 
illuminated  by  a  system  of  general  lighting  providing 
an  intensity  of  from  4  foot-candles  to  8  foot-candles, 
depending  on  the  fineness  of  the  work  and  the  degree  of 
accuracy  required. 

General  illumination  is  entirely  satisfactory  for  the 
assembling,  painting,  etc.,  of  the  metal-working  plant. 
This  work  usually  takes  place  in  the  high  center  bay, 
and  the  rules  laid  down  for  machine-tool  work  in  this 
area  apply.  The  RLM  standard  dome  reflector  with 
clear  "Mazda  C"  lamps  symmetrically  spaced  above  the 
crane  travel  as  pictured  in  F  or  a  combination  of  this 
unit  and  angle  steel  reflectors  with  bowl-enameled 
lamps  below  the  crane  travel  are  the  two  most  nearly 
universal  methods  of  applying  light  applicable  here. 
The  angle  equipment  has  the  advantage  of  directing  the 
light  from  the  side  and  producing  excellent  illumination 
on  vertical  surfaces.  It  is  rarely  of  service  alone  and 
should  be  supplemented  by  overhead  units  to  prevent 
the  dense  conflicting  cross  shadows. 
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Unit  Costs  of  New  Bedford 
Generating  Station 

Economical  Construction  and  Efficient  Operation 

Shown  —  Analysis  Prorated  on  Capacity 

Basis  Yields  Interesting  Results 

BEGUN  about  five  years  ago  and  completed  to  a 
present  rating  of  72,000  kw.,  the  Cannon  Street 
station  of  the  Edi.son  Gas  &  Electric  Light  Company, 
New  Bedford,  Mass.,  represents  a  construction  cost  of 
i?4,027,029,  or  $58.98  per  kilowatt,  according  to  data 
filed  recently  by  the  company  with  the  Massachusetts 
Department  of  Public  Utilities.  A  description  of  this 
station  was  published  in  the  Electrical  World  of 
Feb.  23,  1918,  page  397,  and  April  13,  1918,  page  771. 
The  plant  now  contains  twenty-four  boilers,  aggregat- 
ing 15,600  hp.,  and  seven  turbo-generators,  of  which 
one  is  rated  at  20,000,  two  at  15,000,  one  at  10,000 
and  three  at  4,000  kw.  Surface  condensers  are  used, 
and  the  plant  is  a  tidewater  installation  supplying 
energy  to  many  points  in  southeastern  Massachusetts 
and  to  Cape  Cod. 

The  cost  summary  printed  below  was  prepared  at  the 
request  of  the  company  by  Stone  &  Webster,  Inc.,  de- 
signers and  builders  of  the  plant.  In  a  letter  accom- 
panying the  summary  Stone  &  Webster  stated  that  the 
costs  of  steam-power  stations,  usually  expressed  in 
dollars  per  kilowatt,  are  apt  to  be  misleading  unless  the 
basis  of  computation  is  known,  especially  as  regards 
the  load-carrying  capacitj'  of  the  boiler  plant  relative 
to  the  installed  turbo-generator  capacity,  the  number 
of  reserve  units  and  the  ultimate  capacity  of  the  con- 
densing water  tunnels.  Published  costs,  the  letter 
pointed  out,  are  usually  much  lower  than  figures  fairly 
representing  the  actual  investments. 

The  following  comparative  schedule  of  costs  contrasts 
the  Cannon  Street  station  with  other  modern  plants: 


Per  Kilowatt 

1.  Cost  of  Cannon  Street  (72.000  kw.  and  twenty-four 
boilers)     $59 

2.  Average  comparable  cost  of  other  representative 
modern  plants  on  which  Stone  &  Webster  have  ac- 
curate dat.a  is  about 76 

3.  The  Cannon  Street  station  if  constructed  now  (sum- 
mer of  1921)  would  cost  about 73  to  SO 

4.  Present-day  power  stations  in  general  of  about  the 
same  capacity  as  Cannon  Street,  constructed  now 
(summer  of  1921),  cost  on  the  average  about 90  to  110 

The  comparable  cost  of  this  station  prior  to  the  last 
extension  (No.  7  unit  and  eight  boilers")  was  about 
$48  per  kilowatt.  It  would  be  permissible  to  reduce  the 
above  stated  cost  of  $59  per  kilowatt  by  modifying 
slightly  the  assumptions  in  the  computations,  but  a 
conservative  figure  of  104.000  kw.  was  taken  as  the 
capacity  of  the  ultimate  station  in  prorating  items  of 
construction  and  equipment  now  completed  but  designed 
to  serve  the  fully  developed  station.  The  actual  in- 
stalled generating  capacity,  however,  will  be  132.000 
kw.,  and  this  figure  could  be  used  in  prorating  costs  if 
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special  effort  were  made  to  arrive  at  a  minimum  cost  per 
kilowatt.  It  was  thought  better  to  adhere  to  the  figure 
stated  above,  as  this  will  be  more  in  line  with  the  load- 
carrying  capacitj'  of  the  ultimate  plant. 

The  reference  to  other  modern  plants  of  greater  cost 
was  intended  to  apply  to  stations  of  the  type  recently 
built  by  Stone  &  Webster,  Inc.,  at  Philadelphia  and 
now  being  constructed  in  New  York  and  Chicago.  In 
each  instance  these  stations  are  only  one  of  a  number  of 
plants  composing  the  generating  sj'stems  of  those 
cities,  and,  as  they  are  expected  to  operate  at  much 
higher  load  factors  than  would  be  possible  in  New 
Bedford,  the  ratio  of  fuel  costs  to  fixed  charges  is  cor- 
respondingly  higher.     This  justifies   the   use  of   econ- 
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LATEST  STATION  OF  NEW  BEDFORD  Ca.VIPANY 

omizers  with  higher  steam  pressures  and  superheat, 
with  other  features  and  refinements  necessary  to  obtain 
the  highest  obtainable  fuel  economy.  The  additional 
investment  required  for  such  power  stations,  the  letter 
states,  would  not  be  warranted  in  New  Bedford,  because 
a  large  percentage  of  the  load  is  derived  from  mills 


OPERATING   COSTS   FOR   FISCAL   YEAR    1920-21 

Coal  (1 .02  cents  per  kw.-hr.) $831,518 

Oil  waste,  packing 5,140 

Water 8,793 

Station  wages 1 16,575 

Station  expense 3,883 

Station  structure  repairs 23.819 

Steam  plant  repairs 52,427 

Electric  plant  repairs 8.233 

Total  manufacturing  expense $1,050,390 

Total  manufacturing  expense  per  kw.  in  centa 1.283 

Maximum  load,  kw .....!?; 31,800 

Coal  used,  tons 73,379 

Coal  per  kilowatt-hour,  lb 2 

Completed  station  will  Include  132.000  kw.  in  turbo-generators 
and  forty  boller.-i.  In  prorating  costs,  however,  104,000  kw.  has 
been  taken  as  the  ultimate  capacity  of  the  station,  as  this  Is 
assumed  to  be  approximately  the  load-carrying  capacity  on  a 
stoker-fired  coal  burning  basis  and  with  the  largest  unit  out  of 
ser\ice.  The  prorating  of  costs  as  follows  givis  a  basic  coat  per 
kilowatt  for  the  various  portions  of  the  competed  station.  In 
general  the  station  as  completed  (June,  1921)  was  considered  as 
from  60  to  65  per  cent  of  the  ultimate  station  development. 


and  factories  operating  only  five  and  one-half  days  per 
week.  The  load  factor  is  comparatively  low,  so  that 
the  additional  annual  charges  and  labor  costs  would  be 
more  than  the  saving  in  fuel. 

The  above-stated  cost  of  $59  per  kilowatt  indicates 
that  the  Cannon  Street  plant  cost  is  very  low,  even  if 
considered  on  the  pre-war  basis  of  prices,  and  the  sta- 
tion today  has  a  value  correspondingly  advantageous, 
its  more  modern  equipment  being  considerably  more 
reliable  and  eflicient  than  corresponding  equipment 
previously  installed. 


COXSTRUCTIOX  COST  ANALYSIS  NEW  BEDFORD  STATION 

Basis    of  . Cost ■ 

Unit     Cost  Per 

Item  (Kw.>               Total  Kw. 

Dredging 104.000            $1,071.87  $0.01 

Wharves 104,000                  928.20  0.01 

Station  yard: 

Removing  sheds,  grading,  fill,  fencing,  walks       72,000  11,226.69  0.16 

Turbineroom 72.000       $182,400.00  $2.54 

Electrical  galleries 72,000          140,127.61  1.95 

Boilerroom 62.400          338,700.00  5.42 

Total $661,227  61  $9.91 

Mae^  ine  fcundati^ns: 

Turbine  foundations 72,000         $22,671.57  $0.31 

Turbine  supports 72,000            30.683.38  0.43 

Auxiliary  foundations 72,000             12,652,79  0.18 

Total 72,000          $66,007.74  $0.92 

Boiler  plant 58.700         563.331.61  9.60 

Draft  system: 

Stacks 58.700          $47,207.37  $0.80 

Smoke  flues,  dampers,  etc 58.700           90.298.36  1.54 

Forced-draft  fans 58.700            30.282.42  0.52 

Forced-draft  air  ducts 58,700            24,245.07  0.41 

Total 58,700       $192,033.22  $3.27 

Fe^d-vater  Sfjstem: 

Pumps  and  heaters 58.700          $23,942.68  $0.41 

Feed-water  regulators 58.700              3,597.46  0.06 

50,000-gal.  water  tank 104,000              5.129.28  0.05 

Total $32,669.42  $0.52 

C  ndenser system: 

Tunnels  in  building 92.000        $112,054.98  $1.22 

Tunnels  outside  building 104.000            30.000.00  0.29 

Screen  weU  and  fittings 104.000             15,000.00  0.14 

Condensers  and  auxiliaries 72.000          459.759.96  6.39 

Total $616,814.94  $8.04 

Piping  system 62,400          304,623.41  4.89 

Ccal  and  ash-handlim  plant: 

Coal  unloading  towers 104,000        $115,446.89  $1.11 

Coal  unloading  trestle 104,000            21.950  00  0.21 

Coal  distributing  auto  railway,  locomotive 

cranes,  cars,  tracks  in  yard 52.000           42,171.18  0.81 

Traveling  coal  larries 104.000             18.501.51  0.18 

Coal  bunker  ( 1.000  tons),  skip  hoist,  receiv- 
ing hopper,  extension  hoppers 58,700           65.154.39  .111 

.^h  hoppers,  track  spits 58,700            53,503.14  0.91 

.^hbunker 104.000           21,976.95  0.21 

Total $338,704.06  $4.54 

General  rs: 

Turbo-generators 72.000        $770,696.91  $10.70 

.\ir  washers,  ducts 72.000            30,720.12  0.43 

Eicitersets 72,000           26.856  52  0.37 

Total $828,273  55  $11.50 

Transf  rment: 

Bus-tie  transformers 72.000          $24.340. 86  $0.34 

Station  power  and  lighting 72.000             2.252.43  0.03 

Total 72,000          $26,593.29  $0.37 

Switehboard   and   wiring,   generator,   ex- 
citer, station  lighting  ana  power,  mer- 

ctiry-arc  rectifier   and   control   battery 

panel  and  wiring,  control  batter>*,  arc 

rectifiers,  conduit  cables  and  wiring 72,000          306,188.22  4.25 

Anxiliar'j  e  ,iiipmet't: 

Traveling  crane  (50-ton) 104,000          $12,444.50  $0.12 

Compressed-air    system,     oiling    8>'stem, 

telephone    system,    low-ser\-ice    pump 

equipment,  instruments,  painting,  etc. . .  72,000            40.949.57  0.57 

Total $53,394.07  $0.69 

Machine-shop  equipment 104,000              6,694.48  0.06 

Testing  and  prehmmar>' operation 72,000             17,246,70  0,24 

Duct  lines  and  manholes  not  included .  ■ .  - 

Grandtotal $4,027,029.08  $58.98 


Stone  &  Webster  state  that  in  their  opinion  the  low 
cost  of  this  plant  and  the  excellent  economies  obtained 
in  operation  over  the  period  of  years  since  the  station 
was  started  place  it  among  the  best  in  the  countr>'. 

From  the  company's  return  to  the  Massachusetts 
commi-ssion  for  the  year  ended  June  30,  1921,  it  appears 
that  the  plant  generated  1,112  kw.-hr.  per  ton  of  coal 
used.  Its  yearly  load  factor  was  29.3  per  cent,  and 
the  cost  of  coal  was  $11.09  per  ton  u.sed  and  unac- 
counted for.  The  output  for  the  year  was  81,G91,800 
kw.-hr.,  and  the  co.st  of  production  at  the  station  was 
1.283  cents  per  kilowatt-hour  delivered  at  the  buses. 
The  itemized  station  cost  was  as  shown  in  table  above. 

An  accompanying  tabulation  shows  the  unit  costs  for 
the  major  items  of  construction  and  equipment.  Land, 
waterfront  development  and  station  supplies  on  hand 
are  not  included. 
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2,631 
(34  6) 


NUMBER    OF   INDUSTRIAL    PLANTS 

1  9  19 '914 
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NUMBER    OF    MOTORS    iinSTALLED 
1919  1914 
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The  Mountain  States  are  fast  overcoming  their  past 
isolation.  The  above  data,  taken  from  the  1919  census 
of  manufactures,  indicates  that  this  large  section  of 
the  nation  showed  the  same  large  industrial  growth 
during  the  census  five-year  period  from  1914  to  1919 
that  was  experienced  in  other  more  intensely  industrial 
sections.  A  glance  at  the  diagram  will "  show  that 
practically  every  state  showed  substantial  growth. 


PERSONS    ENGAGED    IN    INDUSTRIAL     PLANTS 

1919                                     1914 
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$12,891,267  (7. 

5)    1  WYO    i    |S|  5  4,048,857(4.8) 

$7,685,603 

(4  5)     [^     [g  $3,272,691  (4.0) 

$4,965,667(28!   Q     [|j  $  2.642,738(3.4) 
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1  919 

HORSEPOWER 
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'':i;^^t     1 

II             COL         ;^  162.828  (3i3) 

170,206(24  5)     1            MONT 

i     |mont,      j  91,671  (19.9)'                          1 

103.958  (151)     1        *R'z: 

93.942    (IJ.6)     t    UTAH 

73.876  (10.7)  [iDAl- 

19,874  (2  9) 

n,669  (2.6) 

17,260(25 

1     |uTAHJ   59,536(12.0) 

~~j     [arizJ  54,697(11.9) 

Tj     [lOAHoj  50,326  (11.0) 

[g     i  '8,746  (41) 

[1    §    12,468(2.7) 

[^     1  10.004  (2.2) 
*  WY9 

TOTAL    HORSEPOWER    RATING    OF   INSTALLED    MOTORS 

1919                                              1914 

';t^^^i 

1     1             COL            1  57,278  (3011                 1 

^^j?    1;              col 

j     1     MONT      j  36,109    (200)                            1 

58.721(16.7)    1         UTAH 

1     1   UTAH      ]  34,018(17.8)                               1 

44,903(126)1       ARii       1     |arii|  23,116(12.1) 
29.669(8.5)  [iDAHO    1     InEv]   17.574(9.2) 
11.040  (5:)   0     jiDAN0|   16,120(85) 
¥40(2.6)    0     [j:,6l7(l4) 
fil78  (15)  g     |]  1,691  (0  9) 

Colorado  leads  the  section  in  every  item  except  horse- 
power of  installed  motors,  in  which  Montana  takes  the 
lead.  But  some  of  the  other  states  are  rapidly  com- 
ing to  the  front,  as  is  evidenced  by  the  fact  that  in 
every  item  the  position  of  Colorado  has  declined  several 
per  cent  since  1914.  It  does  not  seem  likely,  however, 
that  Colorado  will  be  displaced  as  the  leader  of  the 
section  for  some  years  to  come. 
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Industries  of  Mountain  States 
Highly  Electrified 

Census  of  Manufactures  for  1919  Indicates  that  More  than  37  per  Cent  of  Primary  Power  Is 

Electrical — Metal  and  Metal  Products  Industry  Other  than  Iron  and 

Steel  Has  Largest  Amount  of  Electrified  Power 


IT  APPEARS  from  data  recently  issued  by  the 
Census  Bureau  in  connection  with  the  1919  census 
of  manufactures  that  industries  of  the  Mountain 
States  made  unusual  strides  during  the  five-year 
period  from  1914  to  1919.  In  1914  the  total  horsepower 
of  the  prime  movers  of  the  industries  in  this  section 
was  given  as  460,278.  This  figure  increased  to  703,294 
hp.  in  1919,  or  more  than  65  per  cent.  It  is  doubtful  if 
any  section  of  the  country  will  show  more  favorable 
returns  for  the  same  period. 

Table  I  gives  the  number  of  engines  and  motors  and 
their  horsepower  as  reported  by  the  industries  of  the 
Mountain    States   in   five-year   periods    beginning   with 


took  place.  In  1919  the  proportion  of  the  plant  machin- 
ery driven  by  steam  power  had  decreased  to  less  than  63 
per  cent,  while  electrically  driven  machinery  increased 
to  more  than  37  per  cent. 

That  this  large  increase  in  the  use  of  electrical  energy 
for  industrial  purposes  was  a  direct  result  of  the  expan- 
sion and  service  facilities  of  the  central  generating 
companies  of  the  Mountain  States  is  apparent  from  the 
figures  in  the  table.  The  geographical  section  is  one  of 
unusually  long  distances  and  also  one  which,  from  the 
nature  of  its  primary  industries,  lends  itself  to  the 
successful  development  of  the  isolated  or  private  gen- 
erating plant.     It  is,  therefore,  of  special  significance 


TABLE 

I— SOURCES  OF  POWER  OF  THE  INDUSTRIAI.  PLANTS  OF  THE  MOUNTAIN  STATES 



Horsepov 

Number  of  Engines  ( 

1899         1904         1909 

5r  Motors 
1914 

1919 

1899 

Per  Cent  Distribution 
1904       1909       1914 

Prime  Mover 

1899 

1904 

1909 

1914 

1919 

1919 

2.610 

3.340 

8.141 

12.164 

21,500 

122,514 

240.639 

400,885 

460,278 

703.294 

100  0 

100.0 

100.0 

100.0 

100.0 

Owned 

2.420 

2,427 

3,575 

3,385 

3,498 

117,170 

225,546 

332.741 

357,223 

1.938 

1.865 

2.909 

2,498 

2,423 

97,772 

204,931 

307,010 

326,841 

399,946 

79.8 

85.1 

76.7 

71.0 

56.9 

Engines 

1.938 

1.865 

2.909 

2,498 

2,283 

97,772 

204,931 

307.010 

326.841 

322.388 

79,8 

* 

* 

* 

* 

140 

* 

* 

* 

* 

166 

233 

421 

609 

868 

1,237 

2,296 

4,188 

6.871 

Water 

316 

329 

245 

278 

207 

18,161 

18,319 

21,543 

23,511 

32.371 

14.9 

7.6 

5.4 

5.1 

4-.  6 

316 

208 

212 

197 

180 

18,161 

17,803 

21.345 

18.788 

32,02} 

190 

121 
913 

33 
4,566 

81 
8.779 

27 
18,002 

5,344 

516 
15,093 

198 
68.144 

4.723 
103.055 

348 
261.006 

4.3 

0.2 
6.3 

0.1 
16.9 

1.0 
22.4 

2.4 

37.1 

Electric 

190 

913 

4,566 

8.779 

18,002 

4,031 

12,105 

66.956 

102.293 

259.619 

3.2 

5.1 

16.7 

22.2 

36.9 

0 
190 

0 
913 

0 
6,721 

0 

12,312 

0 
22,411 

1,313 
8,545 

2,988 
35,419 

1.188 
113.984 

762 
190.525 

1,387 
351,224 

1.1 
100.0 

1.2 
100.0 

0.2 
100.0 

100.0 

100.0 

Rented 

« 

4,566 

8.779 

18,002 

4,031 

12,105 

66,956 

102,293 

259.619 

47.2 

34.2  , 

58.8 

53.7 

74.0 

Generated  by  private 

1  plants. . . 

190 

913 

2.155 

3,533 

4,409 

4,514 

23.314 

47,028 

88,232 

91.605 

52.8 

65.8 

41.2 

46.3 

26.0 

*  Not  reported  separately. 

1899,  at  which  time  the  first  national  census  of  manu- 
factures was  taken.  Since  1899  the  number  of  engines 
and  motors  has  increased  from  2.610  to  21,500,  and  their 
combined  rating  has  increased  from  122,514  hp.  to  703,- 
294  hp.  The  rapid  development  in  the  utilization  of 
electrical  energy  as  the  source  of  power  by  the  indus- 
tries of  this  section  is  most  interesting.  In  1899  almost 
96  per  cent  of  the  machinerv'  was  ^team-driven  and  less 
than  5  per  cent  was  electrically  driven.  During  the 
twenty-year  period  from  1899  to  1919  a  distinct  change 


that  while  in  1899  less  than  50  per  cent  of  the  total 
rating  was  supplied  by  central-station  energy,  in  1919 
this  figure  had  increased  to  74  per  cent. 

Table  II  shows  the  horsepower  rating  of  the  prime 
movers  in  the  various  industries  of  the  Mountain 
States  and  also  the  prominence  of  the  isolated  electric 
generating  plant  in  the  various  industries  of  the  section. 
These  figures  indicate  that  the  metal  industry  leads  in 
the  rating  of  installed  electric  motors,  with  the  food 
industry  a  close  second. 


TABLE  II— PRIME  MOVERS  I.NSTALLED  BY  THE  VARIOUS  INDUSTRIES  OF  THE  MOUNTAIN  STATES 


^Steam  Engines— 
<  Horsepower) 


Industry  1919  1914 

Chemical.,  anti  allied  producu 2.211  0 

Food  and  kindred  pro<lucls 42.089  44,445 

Iron  and  Bt<>rl  and  their  produeu 698  1.465 

I.«ather  and  its  products 140     

Liquors  and  beverases 1.774  4.767 

Lumber  and  it«  prn^lucu 64,500  67.723 

Metals  and  meial  produeu  other  than  iron  and  steel.  . .  36,720  35.386 

Paper  and  printing      117  763 

Rajlroa/1  repair -hops 19,908  16.548 

Stone,  clay  and  glass    4,022  4,819 

Textiles 75  0 

Tobacco     0  0 

Vehicles  for  land  tranaportatioo 87  0 

Miscellaneoua 150.047  150.905 

Total*  for  all  Mountain  .Suta 322.38S  }26,)22 


Steam  Turbines    Internal-Combus- 
tion Engines 
(Horsepoweri          (Horsepower) 


Waterwheels  and    Horsepow 
Turbines 
(Horsepower) 


Rating   of    Installed 
Motors 
Run  by  Pur-        Run  by  Energy 


1919  1914  1919 

714  .  500 

1.529     3.774 

248  .  115 
6 

13  .  0 

12,606     764 

41,241      230 

0     766 

1,333     461 

2     479 

0       0 

0  .  0 

6       1.250 

19.866      1.626 


1914         1919 

2  500 

1,720        5,696 


583 
442 
654 
277 


2,605      24,285 


1914  1919 

0  2,186 

3,392  42,106 

0  13.824 

1  909 

153  1.020 

797  8.125 

0  24.658 

42  6,969 

201  30.975 

1.250  15,506 

0  353 

0  15 

0  5,321 

12,952  107,652 


Generated  in 

Private    Plants 

1919  1914 

320  0 

6,360        5,724 

806  253 


77,558 


1914 

475 

12.863 

5.906 

206 

1,469 
4,998 
6.374 

3,714  63  363 

11,798  7,995  5.102 

4,433  215  1,981 

217  0  0 

12  0  0 

271  33  0 

49,557  39.722  51,962 

9,971    6,871   32,023   18,788  259.619  102,29}   91,605   88,232 


897 
8,249 
13.700 


1076 


ELECTRICAL     WORLD 


Vol.  78,  No.  22 


Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


While  We  Walt  for  Congress 

To  the  Editors  of  the  Electrical  World: 

Permit  me  to  compliment  you  on  the  erlitorial  appear- 
ing in  the  issue  of  the  Electrical  World  of  Oct.  29 
entitled  "How  Long,  0  Lord!  How  Long?"  Your  re- 
marks are  particularly  pertinent  at  this  time,  and  I 
agree  with  you  that  it  is  the  duty  of  the  business  men 
to  let  their  senators  and  representatives  in  some  way 
know  that  we  are  wholly  dissatisfied  with  the  situation. 
I  am  writing  all  of  the  jobbers  in  Philadelphia  today 
calling  their  attention  to  this  editorial  and  suggesting 
that  they  try  to  do  something  to  get  action. 

While  writing  you,  I  should  like  to  call  your  atten- 
tion to  the  article  appearing  in  the  September  issue  of 
The  Reminder,  page  12,  entitled  "The  Federal  Trade 
Commission."  What  do  you  suppose  it  cost  the  taxpayer 
to  go  through  all  the  motions  in  connection  with  this 
silly  order?  It  would  not  be  impossible  for  any  of  us  to 
give  the  commission  cases  of  unfair  competition  that 
would  make  the  giving  of  a  few  neckties  as  a  premium 
to  a  salesman  look  like  a  trifle.  F.  R.  Elliott, 

Elliott-Lewis  Electrical  Company,  Inc.,  President. 

Philadelphia,  Pa. 


Says  Dimming  Lights  to  Flash  Time 
Is  Impracticable 

To  the  Editors  of  the  Electrical  World: 

The  editorial  in  the  Electrical  World  of  Aug.  6  and 
L.  M.  Klauber's  comments  on  the  Uruguayan  practice 
of  dimming  lights  to  indicate  the  correct  time  have  just 
come  to  my  notice.  Perhaps  a  few  more  remarks  on 
this  practice  may  prove  not  to  be  without  interest. 

In  a  town  supplied  by  a  single  station,  or  a  group  of 
towns  supplied  by  a  single  power  plant,  where  all  light- 
ing service  is  fed  b.y  alternating  current  and  where 
tramway  service  is  supplied  by  induction-motor-driven 
generators,  the  thing  would  be  relatively  simple.  After 
the  public  had  been  educated  to  the  fact  that  dimming 
the  light  is  a  reminder  to  set  their  watches,  the  Uru- 
guayan scheme  would  doubtless  be  a  satisfactory  way 
of  indicating  the  time.  The  public  can  generally  grow 
accustomed  to  anything. 

Mr.  Klauber  indicated  a  few  of  those  who  would  be 
particularly  enthusiastic  over  the  scheme,  but  it  seems 
to  me  that  he  omitted  some  of  those  to  whom  it  would 
really  be  a  boon.  I  refer  in  particular  to  certain  power 
company  employees — those  whose  duty  it  is  to  smooth 
the  fur  of  the  peevish  customer.  They  would  have  a 
stock  excuse  or  explanation  for  all  service  complaints, 
and  the  load  dispatchers  of  an  extensive  interconnected 
system  would  be  provided  with  a  routine  operation  in 
which  they  would  only  have  to  insure  abnormal  and 
simultaneous  Operation  of  voltage  regulators  at  power 
houses,  voltage  regulators  on  synchronous  condensers. 


induction-type  voltage  regulators  on  feeders  and  bat- 
tery control  switches  in  direct-current  substations. 

When  the  operating  engineer  saw  the  graphic  record 
of  voltage,  instantaneous  load,  "morning  newspaper" 
and  other  little  reminders  of  what  life  really  is,  he 
would  certainly  be  pleased  to  note  that  in  carrying  out 
the  little  Uruguayan  operation  the  operators  and  dis- 
patchers between  them  had  managed  to  flash  not  only 
the  time  but  also  a  couple  of  100-kv.  bushings,  that 
20,000  kw.  of  load  had  been  lost  for  ten  minutes  or  so, 
and — oh,  well,  what  is  the  use? 

To  the  man  in  charge  of  the  physical  operation  of  a 
large  generating  and  transmission   system   it   is  quite 
a  surprise  that  any  one  should  favor  what  would  amount 
to  a  deliberate  daily  interruption  of  service. 
Riegos  y  Fuerza  del  Ebro,  F.  M.  GILLESPIE, 

Barcelona,   Spain.  Operating  Engineer. 


Suggestion  to  Bring  Out  Six  Leads  to 
Terminal  Block  of  Motors 

To  the  Editors  of  Electrical  World: 

In  the  plant  with  which  the  writer  is  connected  there 
are  motors  operating  on  both  60-cycle,  two-phase,  four- 
wire  alternating  current  and  25-cycle,  three-phase,  three- 
wire  alternating  current.  When  we  have  trouble  with 
the  two-phase  motors  it  is  very  easy  to  "ring  out"  the 
two  single  phases  for  grounds  or  short  circuits  as  ail 
four  wires  are  outside  leads  to  the  motor.  To  do  the 
same  testing  with  a  three-phase,  three-wire  motor,  how- 
ever, one  has  to  remove  the  end  bell  over  the  stater 
connections  and  disconnect  the  star  or  delta  connection 
before  ringing  the  separate  phases.  This  inconvenience 
could  be  eliminated  if  more  manufacturers  would  make 
motors  that  have  some  kind  of  an  easily  uncovered  con- 
nection block  on  the  outside  of  the  frame  to  which  all 
six  wires  could  be  brought  out.  Then  to  make  a  test 
for  short  circuits  or  grounds  it  would  be  an  easy  matter 
to  remove  the  connections  and  "ring"  the  single  phases 
without  removing  an  end  bell.  N.  S.  Davis. 

Batavia,  N.  Y. 


Base  Demand  on  Kilovolt-Amperes 

To  the  Editors  of  the  Electrical  World: 

Referring  to  the  editorial  in  the  Electrical  World 
for  Oct.  29  in  regard  to  power  factor,  it  seems  to  me 
that  the  question  as  to  whether  the  kilovolt-amperes 
should  be  taken  at  time  of  maximum  load  of  the  cus- 
tomer or  maximum  load  on  the  station  has  been  largely 
solved  in  the  present  rate  schedules,  in  which  the 
demand  is  based  on  kilowatts.  It  would  seem  to  me 
that  the  proper  solution  would  be  simply  to  change 
the  basis  of  demand  in  the  present  rate  schedules  from 
kilowatts  to  kilovolt-amperes.  F.  V.  Gallaugher. 

Lake  Charles  Railway,  Light  &  Waterworks  Company, 
Lake  Charles.  La. 


False  Representations 

To  the  Editors  of  the  Electrical  World: 

In  a  recent  letter  to  your  paper  regarding  false  rep- 
resentations of  electrical  engineering  I  inadvertently 
used  the  expression  "emblazoned  with  Niagara's  tur- 
bines." The  New  York  Electrical  School  uses  a  cut 
similar  to  this  in  its  advertising,  and  as  I  had  no  inten- 
tion of  hurting  that  school  or,  for  that  matter,  any  other 
le;jritimate  school,  and  have  only  good  will  toward  it, 
will  you  kindly  print  this  explanation? 

Fulton,  N.  Y.  Frank  E.  Wooley. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Econondcal  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Operation  of  Oil  Switches  on  Isolated- 
Phase  System 

ALTHOUGH  the  switching  equipment  of  the  new 
.  Calumet  station  of  the  Commonwealth  Edison  Com- 
pany was  mentioned  in  an  article  on  page  761  of  the 
April  2,  1921,  issue  of  the  Electrical  World,  a  more 
detailed  description  of  the  switch  operation  may  be  of 
interest.  As  stated  in  the  former  article,  the  system  is 
known  as  the  isolated-phase  system,  in  which  all  breaker 
jKjles,  disconnecting  switches  and  bus  work  of  any 
particular  phase  are  installed  in  cell  structures  isolated 
from  other  phases,  thus  preventing  all  possibility'  of 
interphase  short  circuits.  The  switching  equipment  is 
mounted  in  three  stages  or  tiers,  one  above  the  other. 
The   lowest    comprises    the    oil    circuit    breakers,    the 


ISOLATED-PHASE   CIRCUIT    BREAKER   AND    DISCON.N-ECTING 
SWITCH  FX)R  NEW  CALUMET  STATION 

second  the  disconnecting  switches,  and  the  top  the  main 
operating  mechanism  and  the  unit  mechanisms. 

Each  breaker  is  operated  by  a  heavy  main  operating 
mechanism  which  consists  essentially  of  strong  spiral 
springs  and  a  motor.  It  is  so  constructed  that  the 
motor  acts  to  compress  the  springs,  thereby  storing  up 
sufficient  energ>'  in  them  for  both  the  closing  and  the 
opening  strokes  of  the  oil  circuit  breakers.  The 
springs,  released,  actuate  a  series  of  operating  pipes 
which  act  on  three  unit  mechanisms  to  throw  the 
breaker  to  either  the  closed  or  the  open  position.  The 
main  operating  mechanism  is  controlled  by  a  three- 
button  control  .switch  with  visual  indicating  signals. 
A  white  light  indicates  that  the  breaker  and  discon- 
necting switches  are  open  and  the  compression  springs 
are  relaxed.  When  the  first  control  switch  is  closed  the 
motor  compresses  the  springs,  closes  the  disconnecting 
switches,  and  a  green  light  indicates  that  all  is  in 
readiness  for  the  closing  of  the  oil  circuit  breaker.    The 


second  control  switch  is  then  closed,  which  causes  the 
mechanism  to  close  the  oil  circuit  breaker,  a  red  light 
indicating  that  the  circuit  breaker  has  been  closed. 
When  it  is  desired  to  open  the  breaker,  the  third  control 
switch  is  closed,  and  the  breaker  trips  out,  the  discon- 
necting switches  open,  and  the  white  light  appears. 

The  breakers  and  disconnecting  switches  are  both 
operated  from  the  breaker  mechanism,  the  latter  being 
timed  to  open  shortly  after  the  breaker  opens.  When 
the  circuit  is  opened  it  cannot  be  closed  again  until  the 
springs  of  the  main  mechanism  are  compressed  by  the 
motor  and  energy  for  the  closing  and  opening  stroke 
restored.  The  disconnecting  switches  are  adapted  to 
manual  operation,  but,  as  a  safety  measure,  interlocks 
between  them  and  the  breakers  prevent  the  opening  or 
closing  of  the  switches  when  the  breaker  is  closed. 

The  breakers  and  disconnecting  switches  are  of 
General  Electric  Company  manufacture.  They  are 
triple-pole,  single-throw,  and  are  made  in  two  ratings  of 
600  amp.  and  2,000  amp..  150,000  volts. 


Loud-Speaking  Telephones  and  Signals 
Assist  in  Power-House  Operation 

RELIABLE  and  efficient  operation  of  any  power 
.  house,  whether  it  be  hydro  or  steam,  depends  to  a 
very  great  extent  upon  thorough  co-operation  among 
the  operators  and  oilers  or  engineers  and  firemen.  Like- 
wise the  co-operation  of  the  station  operators  with  the 
dispatcher  greatly  influences  the  operation  of  the  sys- 
tem as  a  whole.  Realizing  the  vital  importance  of  such 
co-operation  and  desiring  to  promote  it  to  a  high  degree, 
the  San  Joaquin  Light  &  Power  Corporation  has  been 
installing  modern  systems  of  signaling,  indicating  and 
communication  in  the  power  houses  of  its  system. 

The  first  step  in  this  direction  was  taken  several 
years  ago  when  a  high-power  loud-speaking  telephone 
was  installed  in  the  dispatchers'  office  of  Fresno.  The 
telephone  lines  of  this  company,  like  those  of  many 
other  power  companies,  are  carried  along  on  the  same 
pole  lines  with  high-voltage  transmission  circuits  and 
are  more  or  less  subject  to  inductive  interference.  The 
use  of  repeating  coils  and  relays  such  as  are  employed 
by  the  commercial  telephone  companies  is  out  of  the 
question  on  such  lines,  owing  to  frequent  high-voltage 
disturbances  due  to  transmission-line  failures. 

This  dispatching  set,  known  as  the  "Wonder-phone," 
shown  in  the  accompanying  photograph,  is  simply  a 
telephone  set  on  a  big  scale  designed  to  transmit  a 
greater  volume  of  power  and  to  amplify  greatly  the 
received  energy.  The  set  has  proved  a  decided  success 
in  "getting  through"  over  lines  on  which  ordinary  tele- 
phone apparatus  would  be  inoperative.  This  set  has 
other  good  features  worthy  of  mention.  For  instance, 
owing  to  the  fact  that  it  virtually  "talks  out  loud," 
the  dispatcher  does  not  have  to  hold  a  receiver  to  his 
ear.     Thus  he  has  both  hands  free  to  work  with  his 
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notes  and  records  and  is  not  subject  to  the  sharp  "raps" 
in  the  ears  which  he  would  get  if  he  had  an  ordinary 
receiver  over  them. 

Until  the  advent  of  the  "Magnavox"  telephone  trans- 
mitter the  use  of  an  ordinary  telephone  in  power  houses 
was  very  unsatisfactory,  to  say  the  least,  e.xcept  when 
installed  in  a  soundproof  Iwoth.  The  use  of  booths  is 
not  conducive  to  the  best  co-operation,  particularly  in 
summer  weather,  as  the  operator  does  not  care  to 
engage  in  an  extended  discussion  with  the  dispatcher 
about  operating  conditions.  The  principal  objection  to 
the  booth,  however,  is  that  it  takes  the  operator  away 
from  his  switchboard,  where  load  and  power  factor 
conditions  may  be  changing  even  as  he  is  talking  to 
the  dispatcher,  or  trouble  may  develop  that  would  de- 
mand his  immediate  presence  at  the  board.  Use  of  the 
loud-speaking  telephone  is  being  extended  to  all  the 
power  houses  of  the  San  Joaquin  system.     The  accom- 
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LOUD-SPEAKINfi    TELEPHONES    INCREASE   CO-OPERATION 
BETWEEN   DISPATCHER,   OPERATOR,    ENGINES,   ETC. 
Lett,  upper — Floorman  does  not  have  to  enter  a  booth  to  talk  to 
operator  (left,  lower),  who  remains  in  front  of  his  board.     Right — - 
Dispatcher's  set  which  allows  communication  over   noisy  lines. 

panying  photographs  show  its  use  in  the  Kerckhoff  power 
house.  It  will  be  noticed  that  the  operator  does  not 
have  to  leave  his  position  in  front  of  the  board  to  talk 
to  his  floorman,  who  in  turn  is  at  his  post  of  duty  with 
the  machines  in  full  view.  The  oiler  in  the  turbine  pit 
also  has  a  telephone  so  that  all  three  men  may  com- 
municate with  each  other  amid  the  noise  of  the  plant, 
none  of  the  side  tones  being  transmitted. 

In  the  steam  plants  the  loud-speaking  instrument 
is  even  more  valuable  for  intercommunication  between 
operating  gallery  and  boiler  room.  The  fireman  requires 
a  certain  amount  of  notice  before  load  may  be  picked 
up  or  dropped  and  it  is  only  through  his  close  co-opera- 
tion with  the  operator  that  the  plant  may  be  operated 
reliably  and  efficiently. 

For  signaling  in  large  and  noisy  plants  a  steam 
whistle — or  a  compressed-air  horn  operated  by  a  magnet 
valve  if  the  plant  is  run  by  water  power — has  been 
found  very  satisfactory.  The  compressed-air  horn 
gives  a  pleasing  tone  of  great  volume,  easily  distin- 
guished in  the  noisiest  plant.  The  magnet  valve  is 
operated   from    the   exciter   bus    through    high-voltage 


push-buttons  at  the  telegraph  stations.  An  ordinary 
vibrating-type  electric  bell  is  used  for  signaling  the 
opei-ator.  In  the  steam  plants  the  same  type  of  magnet 
valve  is  used,  but  it  operates  a  steam  whistle  for  signal- 
ing. R.  C.  Denny, 

Operating  Engineer. 
San  .Joaquin  Light  &  Power  Corporation, 
Fresno,  Cal. 

Indicator  Stick  Tells  Whether  Circuit 
Is  Alive  or  Dead 

BEFORE  working  on  cables  it  is  absolutely  essential 
to  know  that  they  are  not  energized,  and  for  this 
purpose  a  "live-wire  indicator"  has  been  developed  by 
the  Consolidated  Gas,  Electric  Light  &  Power  Company 
of  Baltimore.  It  is  the  practice  in  this  company  for 
the  purpose  of  safeguarding  men  who  are  to  work  on 
cables  to  place  grounds  on  all  three  conductors  at  both 
ends  of  a  13,200-volt  underground  cable.  There  is  con- 
siderable hazard  involved,  however,  for  the  men  who 
apply  the  grounds  unless  they  can  be  absolutely  sure 
that  the  cable  is  dead.  The  "live-wire  indicator  stick" 
affords  a  very  reliable  means  for  determining  whether 
a  conductor  is  alive  or  not  before  the  operator  attempts 
to  attach  any  ground  wires.  The  details  of  this  indi- 
cator are  shown  in  the  accompanying  drawing,  from 
which  it  will  be  noted  that  the  construction  is  rugged. 

It  consists  essentially  of  a  micarta  tube  inclosing  a 
copper  tube  which  connects  with  a  binding  post  out- 
side. It  is  easy  to  handle  and  weighs  only  7  lb.  When 
the  metal  contact  of  the  indicator  touches  the  conductor 
of  a  13,200-volt,  25-cycle  circuit  and  is  drawn  away, 
there  is  a  spark  approximately  i  in.  long.  The  noise 
from  this  spark  is  clearly  audible  and  ser\'es  as  an  indi- 
cation even  though  the  spark  may  not  ije  seen.  A 
reliable  indication  is  given  on  a  three-phase  circuit  with 
a  potential  as  low  as  4.000  volts  even  when  the  frequency 
is  as  low  as  25  cycles. 

The  application  of  the  indicator  stick  may  be  better 
understood  by  reference  to  the  rules  of  the  company 
for  high-potential  conductoi-s,  a  portion  of  which  are 
given  below. 

Instructions  for  High-Tension  Circuits 

The  following  shall  be  the  procedure  for  grounding 
13,000-volt  or  2fi,000-volt  circuits  or  apparatus: 

1.  Instructions  must  come  from  load  dispatchei. 

2.  Be  sure  that  circuit  is  clear. 

3.  Put  up  safety  boards,  covering  the  ph.ises  of  the 
adjacent   circuits. 

4.  Call  the  station  to  which  the  cable  connects  and 
satisfy  yourself  that  the  oil  switch  and  "disconnects"  are 
open.  This  must  be  done  in  addition  to  instructions  given 
by  the  load  dispatcher. 

5.  Test  for  potential  with  indicator  stick  to  satisfy 
yourself  that  the  cable  to  be  grounded  does  not  show  any 
spark  or  sizzling  sound.  Then  repeat  test  with  indicator 
stick  on  a  live  cable  to  make  sure  that  the  indicator  stick 
is  in  good  shape.  After  live  cable  has  been  tested  for 
comparison,  again  test  the  conductor  of  cable  to  be  grounded, 
so  as  to  be  doubly  sure  the  cable  is  dead,  before  actually 
applying  the  grounds. 

6.  If  this  test  indicates  that  the  circuit  is  clear  and 
dead,  call  the  system  operator  and  say,  "I  am  going  to  short- 
circuit  and  ground  No.  —  cable."  If  the  system  operator 
tells  you  to  go  ahead,  place  a  ground  wire  on  a  long  pole 
and  touch  conductors  to  be  grounded  with  the  ground  wire. 

7.  Put  on  the  regular  grounding  jumpers  provided  for 
this  purpose.  The  grounding  jumpers  should  then  be  con- 
nected to  ground.  Then  apply  the  ground  to  the  first  con- 
ductor of  the  circuit  in  such  a  manner  that  a  solid 
connection  is  made  from  the  beginning,  because,  should  the 
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conductor  have  been  made  alive  since  testing,  the  making 
of  a  quick  solid  connection  prevents  the  formation  of  a  bad 
arc  and  injury  to  the  workman.  Make  the  connection  to 
the  second  and  third  conductors  of  the  circuit  in  the  same 
way,  assuming  in  every  case  that  the  circuit  might  be  alive 
when  the  ground  is  applied. 

Never  allow  any  part  of  the  body  to  touch  a  conductor 
on  which  the  ground  has  not  been  made.  The  fact  that  one 
conductor  has  been  successfully  grounded  does  not  neces- 
sarily indicate  that  the  other  conductors  are  clear,  and, 
furthermore,  the  static  effect  on  an  ungrounded  trans- 
mission-line conductor  caused  by  neighboring  live  circuits 
is  in  some  cases  sufficient  to  cause  death. 

In  removing  a  ground  the  same  precautions  must  be 
observed,  namely,  not  to  touch  the  conductors  after  the 
ground  connections  have  been  removed.  The  jumper  should 
be  disconnected  first  from  the  line  conductors  and  last  from 
the  ground  connection. 

The  load  dispatcher  will  order  all  short  circuits  and 
grounds  applied  to  and  removed  from  any  transmission  or 
distribution  circuits. 

When  receiving  orders  over  the  telephone  pertaining  to 
switching  of  any  kind,  you  will,  in  addition  to  repeating 
the  order,  spell  the  number.  For  example,  if  you  receive 
this  order:     "You  are  ordered  to  cut  out  No.  999  feeder," 


Betterment  Work  in  Industrial  Plant? 
Improves  Operating  Conditions 

IN  ELECTRICAL  distribution  systems  long-continued 
operation  gives  opportunity  for  unfavorable  condi- 
tions to  develop  unless  checked  by  close  inspection  and 
Jjrompt  action.  This  is  no  criticism  of  the  reliability 
of  electric  service,  which  has  long  since  become  famous 
for  its  abilitj-  to  withstand  both  neglect  and  abuse,  but 
in  order  to  keep  installations  up  to  "concert  pitch"  and 
thus  obtain  the  most  efficient  performance  possible 
systematic  analyses  of  operation  are  essential.  As  a 
guide  to  others  in  checking  bad  conditions  a  few  ex- 
amples of  easily  remedied  cases  encountered  in  practice 
will  be  cited  here.  Some  of  the  faults  noted  were  due 
to  improper  selection  of  equipment  and  others  to  its 
neglect  in  service.  Taken  in  group,  they  emphasize 
the  importance  of  so-called  "little  things"  in  the  per- 
formance of  electrical  apparatus. 

In  one  industrial  plant  examined  a  field  rheostat  in 
a  generator  excitation  circuit  was  found  to  have  too 
few  points  to  permit  a  graded  control  of  voltage.     It 
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you  will  answer  as  follows:  "I  am  going  to  cut  out  number 
nine  hundred  and  ninety-nine  feeder,"  and  immediately  spell 
the  number. 

Operators  in  stations  will  not  permit  assistant  operators 
to  ground  any  circuit  or  apparatus  after  it  has  been  made 
clear  without  a  personal  inspection  to  make  sure  that  the 
circuit  is  clear  and  ready  for  grounding. 

Besides  the  foregoing  use,  the  indicator  stick  is  of 
very  definite  value  in  phasing  out  circuits,  and  in 
determining  the  continuity  of  an  overhead  transmission 
circuit.  R.  H.  Lang, 

Chief  Operator. 
Consolidated  Gas,  Electric  Light  &  Power  Company, 

Baltimore,  Md. 


Simple  and  Quick  Method  of  Locating 
Correct  Brush  Position 

A  NUMBER  of  articles  on  locating  the  neutral  point 
on  commutators  have  been  read  by  the  writer,  but 
none  of  the  methods  described  is  so  simple  or  quick  as 
that  employed  in  the  shop  with  which  the  writer  is  con- 
nected. In  this  shop  every  motor  and  generator  i.s 
tested  as  follows  while  running.  The  floor  man  has  a 
piece  of  lamp  cord  which  is  skinned  back  about  \h  in. 
and  the  wires  fanned  out.  This  is  held  against  the  end 
of  the  commutator  and  moved  back  and  forth.  The 
intensity  of  the  spark  at  the  center  of  the  fanned-out 
wires  locates  the  neutral  point.  A.  C.  ROE. 

Detroit,  Mich. 


was  found  that  when  the  generator  was  operating  at 
117  volts  one  division  adjustment  of  the  rheostat 
reduced  the  potential  to  100  volts.  This  was  due  to  the 
fact  that  the  generator  field  at  normal  voltage  was 
operating  at  a  point  just  below  the  knee  of  the  mag- 
netization curve,  or  at  a  point  which  gives  maximum 
change  of  terminal  voltage  for  variations  in  the  field 
current.  In  another  case  a  switchboard  was  installed 
where  a  wooden  door  swung  back  against  a  large 
rheostat  when  closed.  The  shunt  leads  for  the  am- 
meters were  uninsulated,  and  temporary  lines  for  charg- 
ing batteries  were  left  for  permanent  use. 

The  failure  to  maintain  the  lighting  installation  in 
an  industrial  shop  led  to  the  gradual  loss  of  reflecting 
material  from  shades  and  to  resulting  poor  illumination. 
Open  wiring  in  a  tidewater  shop  led  to  the  gradual  cor- 
rosion of  leads  with  actual  breaks  in  some  cases.  The 
fire  hazard  of  this  installation  was  thus  increased,  apart 
from  the  loss  of  service  threatened.  Carelessness  was 
also  noted  in  regard  to  the  installation  of  lamps  on 
motor  circuits  instead  of  on  independent  lighting  leads. 
Motor-starting  switches  are  often  left  without  cleaning 
for  long  periods.  In  one  case  it  was  found  that  the  arms 
of  the  starter  handles  did  not  return  to  the  "off"  posi- 
tion owing  to  the  amount  of  residual  magnetism  in  the 
starter  magnet.s.  It  was  recommended  that  this  be 
prevented  by  the  use  of  shellac  and  very  thin  paper 
to  break  the  actual  contact. 

In    another    establishment    it    was    found    that    the 
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motors  were  not  all  purchased  for  the  same  standard 
voltage.  In  several  cases  110-volt  motors  were  used  and 
run  above  their  normal  speed  on  115  volts.  Too  high 
fusing  of  motors  for  proper  protection  was  encountered, 
with  exposed  runs  of  bare  wiring  near  motor  frames. 
Fuses  of  400-amp.  rating  were  installed  for  a  motor 
which  was  properly  fused  at  250  amp.  Another  case 
occurred  where  wiring  passing  over  a  motor  came  in 
contact  with  piping  and  also  changed  size  without  elec- 
trical reasons  therefor.  Abrasions  on  the  insulation  of 
control  coils,  burned  and  neglected  starting-box  contacts, 
inoperative  springs  on  starters  and  non-adjustment  in 
contactors  were  also  found  in  this  installation.  Two 
starters  were  found  inclosed  in  a  box  containing  rags, 
cans,  etc.  Moisture-proof  and  properly  lined  cabinets 
wdre  advised  here,  together  with  the  listing  of  all 
starters  of  which  the  contacts  tended  to  burn  and  the 
maintenance  of  a  few  spare  parts  for  starting  switches. 

Unclean  fuse  and  cut-out  contacts  were  found  to  cause 
annoying  heating  effects  in  one  industrial  plant.  This 
was  especially  noticeable  on  knife-blade  tjTJes  of  fuse 
clips  and  contacts  rated  at  85  amp.  and  over.  The 
absence  of  asbestos  backing  and  the  mounting  of 
switches  and  cut-outs  directly  on  wooden  backs  with- 
out asbestos  protection  were  also  encountered  in  an  old 
plant  which  had  not  enjoyed  proper  supervision  from 
its  staff  or  from  outside  inspectors.  Thei-e  was  a  tend- 
ency toward  the  multiplication  of  switches  and  cut-outs 
through  non-standardization,  thus  cutting  down  the 
number  of  spares  required.  In  one  case  vibration  of  a 
floor  due  to  operating  machinery  led  to  the  falling  out 
of  fuses  from  clips  placed  on  bases  attached  to  the 
ceiling  below,  and  for  future  work  it  was  advised  that 
no  more  ceiling  fuse  installations  be  made.  The  former 
location  also  made  it  a  slower  and  more  difficult  task  to 
renew  fuses  in  case  of  blowing.  Some  overloaded  cir- 
cuits were  also  noted  in  this  establishment. 

The  foregoing  examples  illustrate  that  many  weak- 
nesses in  service  result  from  the  lack  of  acute  inspection 
and  subsequent  i-evision  at  low  cost  of  undesirable  prac- 
tices. The  expense  of  systematic  maintenance  through 
proper  inspection,  locally  or  from  without  a  plant,  is 
not  to  be  weighed  in  the  same  scale  as  the  petty  econ- 
omies of  short-lived  character  that  appear  to  be  possible 
where  installations  are  allowed  to  run  with  little  care. 

E.  S.  Lincoln. 

Portland,   Me.  Consulting   Engineer. 


Methods  of  Stripping  a  Stator 

STRIPPING  the  coils  from  a  stator  with  partly  closed 
slots  is  a  job  which  is  rather  difficult  to  do  satisfac- 
torily. Some  repair  shops  drive  out  the  wedges  and 
remove  the  coils  by  lifting  the  wires  out  of  the  slots  one 
by  one.  This  method  is  not  bad  if  the  motor  is  com- 
pletely burned  out.  but  most  motors  have  only  a  few 
coils  burned,  and  then  the  method  is  slow,  tedious  and 
expensive.  We  generally  cut  off  one  side  of  the  coils 
all  the  way  around  with  a  sharp,  flat,  long-tapered 
chisel,  making  the  cut  as  close  to  the  laminations  as 
possible.  Then,  laying  the  motor  flat  on  the  side  where 
the  coils  have  l>een  cut,  we  hook  a  chain  fall  on  the 
other  end,  taking  out  four  or  five  coils  at  a  time.  The 
greatest  objection  to  this  method  is  that  it  pulls  the 
laminations  out  of  alignment,  and  unless  the  winder  is 
careful,  he  will  get  into  difficulty  inserting  the  new  coils 
as  some  of  the  sharp  edges  of  the  laminations  will 
puncture. 


Another  method  we  sometimes  use  is  to  connect  a 
low  potential  across  one  or  two  poles  in  series  and  allow 
enough  current  to  flow  completely  to  burn  insulation 
and  wedges.  This  method  perhaps  has  fewer  draw- 
backs than  the  previous  one.  The  last  two  methods 
apply  also  to  closed-slot  machines. 

Arthur  R.  McDonald, 
McCleary,  Wallin  &  Crouse,  Chief  Electrician. 

Amsterdam.  N.  Y. 


Alternating  and  Direct  Current  Carried 
Temporarily  on  Same  Wire 

TO  SAVE  copper  feeders  in  a  recent  temporar>'  in- 
stallation at  the  factory  of  a  large  publishing  house, 
both  alternating  and  direct  current  were  carried  over 
the  same  wire.  Three-phase  alternating  current  at  232 
volts,  single-phase  at  116  volts  and  230-volt  direct- 
current  were  supplied  over  four  wires,  using  the  ground 
for  a  fifth  conductor.  Operation  of  both  alternating- 
current  and  direct-current  motors,  as  well  as  supply- 
ing current  for  photographic  arc  lamps,   besides   the 
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FETEDEm    CONDUCTORS    ELIMINATED    BY    CARRYING    ALTERNATING 
AND  DIRECT  CURRENT  ON    SAME    WIRE 

usual  lighting  problems,  required  this  complex  service. 
The  alternating  current  was  obtained  from  the  three- 
phase  side  of  Scott-connected  transformers  fed  from 
the  two-phase  lines  of  the  power  company,  with  a  mid- 
dle tap  on  one  of  the  power  transformers  for  il5  230- 
volt  three-wire  service.  A  motor-generator  set  supplied 
the  direct-current  service. 

The  original  installation  was  destroyed  by  fire,  and 
while  the  plant  was  being  rebuilt  and  re-equipped  a 
small  temporary  factory  was  served  by  the  original 
transformers  and  a  temporarj-  belted  motor-generator 
set.  The  temporary  factorj'  was  about  600  ft.  distant 
from  the  original  factory  and  temporary  motor-gen- 
erator set,  so  the  transmission  of  even  small  blocks  of 
power  required  considerable  copper.  To  save  this  copper 
it  was  decided  to  use  the  temporary  service  wires  for 
wiring  the  new  plant.  There  were  six  of  these  wires, 
and  the  problem  was  to  release  as  many  of  them  as 
possible  for  use  in  wiring  the  new  plant  before  the 
temporary  plant  was  shut  down. 

The  writer  remembered  having  seen  in  the  Elec- 
trical World  some  time  ago  a  brief  reference  to  the 
possibility  of  using  the  same  wire  for  both  alternating 
and  direct  current,  and  it  was  decided  to  tr>-  this  plan. 
The  six  wires  supplying  service  for  the  temporary  plant 
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were  arranged  originally  as  shown  at  the  top  of  the 
diagram.  Then  one  leg  of  the  direct-current  circuit 
was  eliminated,  tapping  the  ends  to  one  leg  of  the  three- 
phase  circuit.  This  worked  out  so  w-eil  that  another 
step  was  taken  and  one  leg  of  the  three-phase  circuit 
was  eliminated,  using  the  ground  in  place  of  it,  as  shown 
at  the  bottom  of  the  diagram.  Under  these  conditions 
the  temporary  plant  was  satisfactorily  operated  for  two 
months  without  any  voltage  disturbance  between  the 
circuits.  The  voltage  on  either  circuit  seemed  to  be 
entirely  unaffected  by  the  load  on  the  other  circuit. 
This  was  proved  visually  on  the  lighting  circuits  and  by 
means  of  a  voltmeter  on  both  circuits. 

The  remaining  temporary  service  wires  were  even- 
tually taken  down  and  used  as  feeders  in  the  perma- 
nent plant,  thus  avoiding  a  heavy  investment  in  copper. 
The  temporarj-  service,  of  course,  was  interrupted  at 
this  time.  F.  H.  Gage, 

Pacific  Press  Publishing  Association,    Superintendent. 

Mountain  View,  Cal. 


Load  Test  on  Induction  3Iotor  Without 
Special  Apparatus 

IT  IS  often  a  problem  to  load  up  induction  motors  with- 
out regular  testing  apparatus  and  intruments  to  get 
comparative  results  of  their  behavior  under  load.  Such 
a  problem  is  likely  to  arise  when  a  firm  contemplating 
the  purchase  of  a  large  number  of  motors  wishes  to 
satisfy  itself  as  to  what  make  suits  it  best  and  there- 
fore orders  sample  machines  of  different  makes  to  com- 
pare and  try  out. 

In  such  a  case  the  sample  induction  motors  w-ould 
most  likely  be  of  the  same  horsepower  and  speed, 
especially  if  of  the  smaller  sizes.  One  of  the  best 
methods  for  testing  would  be  to  belt  two  motors  of  dif- 
ferent makes  together  with  pulleys  having  diameters  of 
such  ratio  that  when  one  motor  is  running  at  the  full- 
load  speed  the  other  motor  will  be  driven  at  synchronous 
speed  plus  the  slip  as  given  on  the  nameplate.  For 
instance,  if  the  nameplate  is  stamped  1,720  r.p.m. 
synchronous  speed  is  1,800  r.p.m.  The  slip  is  therefore 
80  r.p.m.,  and  when  belted  together  one  motor  should 
run  at  1,720  r.p.m.  and  the  other  at  1,880  r.p.m.  The 
two  machines  are  then  separately  tried  out  to  see  that 
they  run  in  the  same  direction,  after  which  both  are  put 
on  the  line.  The  motor  with  the  large  pulley  will  act 
as  a  motor  while  the  one  with  the  smaller  pulley  will  act 
as  a  generator.  Slip  is  slightly  less  running  as  a  gen- 
erator than  running  as  a  motor,  which  would  make  the 
load  slightly  high  but  near  enough  for  an  ordinar>'  try- 
out.  The  two  machines,  although  working  slightly  over- 
loaded, take  but  a  small  amount  of  power  from  the  line, 
just  enough  to  supply  the  losses  of  heat  friction,  etc. 
For  close  comparison  on  heating,  thermometers  should 
be  placed  on  the  laminated  core  and  winding  and  covered 
with  putty.  Readings  must  be  taken  for  a  definite 
length  of  time  or  till  constant  temperatures  are  attained. 
Repeating  the  operation  with  the  pulleys  changed  on  the 
two  machines  so  as  to  make  the  one  formerly  running  as 
a  motor  run  as  a  generator  and  vice  versa  give  the  best 
basis  for  comparison. 

On  large  machines  run  in  the  manner  described  the 
work  done  and  the  temperatures  are  quite  nearly  alike 
whether  acting  as  a  generator  or  as  a  motor.  On  small 
machines  the  difference  is  jrreater,  owing  to  their  lower 
efficiency,  greater  slip,  etc. 

Machines    of    the    same    dimensions    and    speed    are 


simpler  to  connect  together,  but  it  is  not  necessary  that 
they  be  alike  in  these  respects  if  the  right  pulleys  are 
selected.  The  essential  requirements  are  that  the  horse- 
power ratings  must  be  equal  and  that  the  pulley  sizes 
are  such  that  when  hooked  together  by  a  belt  the  driv- 
ing machine  will  have  to  drop  down  to  full-load  speed 
while  the  driven  machine  is  pushed  on  above  .synchi-o- 
nous  speed  till  it  pumps  all  the  energy  received  from  the 
driver  (minus  the  losses)  into  the  line.  Any  adjust- 
ment in  load  must  be  made  by  changing  the  pulley  ratio. 
East  Orange,  N.  J.  Philip  G.  Bernholz. 


Motor  Record  for  Large  Plant 

A  PERPETU- 
AL inven- 
torj-  of  about 
2,000  motors  in 
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service  at  the 
Amoskeag  Man- 
ufacturing Com- 
pany's plant  in 
Manchester,  N. 
H.,  is  main- 
tained by  the 
electrical  de- 
partment in  the 
form  of  4i-in.  x 
7i-in.  loose-leaf 
sheets.  One  of 
these,  designed 
for  induction- 
motor  use,  is  re- 
produced here- 
with. In  this 
compact  space 
provision  is 
made  for  about 
thirty-eight  data 
items  as  location, 
make,  rating,  di- 
mensions, drive 
details,  machinery  driven  and  loading  information. 
The  record  is  unusually  complete  in  listing  driven 
machinery,  the  source  of  energv'  supply  and  m.echanical 
dimensions  useful  in  shifting  motor  locations. 
Amoskeag  Manufacturing  Co.,  Frank  L.  Clarke, 

Manchester,  N.  H.  Chief  Electrical  Engineer. 
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Emergency  Operation  of  Self-Cooled 
Transformers 

ON  ACCOUNT  of  self-cooled  transformers  being 
designed  on  an  ambient  temperature  of  40  deg.  C, 
advantage  of  the  full  rating  of  the  transformer  may  not 
be  obtained  where  temperatures  are  above  this  point. 
This  happened  in  a  substation  of  the  Southern  Cali- 
fornia Edison  Company,  and  artificial  cooling  became 
necessary.  To  meet  the  conditions  air  ducts  were  in- 
stalled around  the  base  of  the  5,000  kva.,  single-phase, 
maximum-rated,  self-cooled  radiator-type  transformer 
and  so  arranged  with  openings  Ijetween  the  radiators  as 
to  direct  the  flow  of  air  supplied  by  a  motor-driven 
blower.  With  this  method  of  artificial  cooling  these 
maximum  rated  transformers  will  carry  25  per  cent 
overload  continuously  with  the  same  winding  tempera- 
tures as  at  full  load  without  artificial  circulation  of  air. 
San  Francisco.  Cal.    Field  Editor  P'lectrical  World. 
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Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


The  Need  for  Closer  Association 

Extracts  from  a  Recent  Address  by 
Stephen  I.  Miller  Before  the  British 
Columbia    Electrical  Association 

ELECTRICAL  development  fulfills  two  economic  laws : 
First,  as  you  develop  electric  power  you  decrease 
the  unit  cost  of  a  kilowatt-hour  and  thus  the  cost  of 
electric  service ;  second,  no  matter  how  much  you  develop 
that  power  you  never  exhaust  it.  The  importance  of  all 
this  is  made  clear  when  it  is  appreciated  that  at  the 
present  rate  of  consumption  the  petroleum  supply  of  the 
United  States  will  be  exhausted  in  ten  years.  Every 
available  hydro-electric  horsepower  must  therefore  be 
harnessed  to  preserve  the  continuity  of  industry. 

A  kilowatt  of  electricity  is  generally  divided  among 
four  interests — the  central  station,  the  manufacturer  of 
appliances,  the  jobber  of  appliances  and  the  mer- 
chandiser. These  four  interests  are  inseparable,  and 
the  lack  of  a  mutual  understanding  on  the  part  of 
these  groups  will  retard  not  only  individual  interests 
but  also  the  public  welfare.  It  is  high  time  therefore 
that  the  electrical  industry  should  appreciate  the  power 
of  association,  organization  and  concentration. 

Electrical  co-operative  associations  and  leagues  have 
come  into  existence  as  an  economic  medium  for  the 
promotion  of  better  business  methods  in  the  industry. 
A  man  with  no  knowledge  of  his  wiring  and  merchandis- 
ing costs,  with  poor  methods  of  salesmanship,  with  an 
unattractive  store  interior,  with  display  windows  unap- 
preciated, and  with  no  knowledge  of  the  benefits  of 
advertising,  is  a  menace  to  good  business. 

Leagues  and  associations  constitute  a  rallying  point 
for  the  promotion  of  service  and  intelligent  business 
methods.  Co-operative  effort  may  express  itself  in  elec- 
trical exhibits,  electrical  homes,  co-operative  newspaper 
advertising,  salesmanship,  classes,  merchandising  classes 
and  motion  pictures.  Electrical  exhibitions  and  elec- 
trical homes  are  among  the  most  effective  means  of  pub- 
licity. I  consider  these,  above  all,  as  an  aid  to  the 
spirit  of  co-operation. 

In  the  electrical  business  we  have  manufacturers  who 
put  out  inferior  articles,  jobbers  who  extend  credit  to 
the  wrong  people,  contractor-dealers  who  dump  every- 
thing into  their  stores,  outlaw  jobbers,  "curbstoners," 
men  who  won't  speak  to  the  man  across  the  street,  and 
so  on.  Not  one  contractor-dealer  out  of  forty  has  any 
idea  of  his  cost  of  doing  business.  Associations  to 
straighten  out  these  tangles  are  meant  to  lift  the  elec- 
trical business  to  a  higher  plane,  and  to  provide  the 
publicity  needed  to  raise  capital  to  develop  power. 

Electrical  organizations  in  the  United  States  are 
making  a  modern  mass  move  for  the  extension  and  bet- 
terment of  electrical  service.  Men  capable  of  such 
co-operation  will  be  the  leaders  in  industry  tomorrow. 
If,  by  normal  evolution,  it  is  possible  to  reach  a  cer- 
tain stage  in  the  use  of  electricity  without  any  organi- 


zation or  effort,  and  by  co-operation  and  organization 
we  can  reach  that  point  only  twentj'-four  hours  earlier 
than  we  would  otherwise  have  reached  it.  how  much 
that  will  mean  in  human  welfare  and  net  profits.  If  we 
hand  on  to  posterity  only  one  day's  acceleration,  this 
organization  will  have  amply  repaid  itself. 


Three  Hundred  and  Fifty  Thousand  Baby 
Trout  Planted  by  One  Central  Station 

LAST  month  the  San  Joaquin  Light  &  Power  Corpora- 
^  tion  planted  .300,000  small  trout  along  Kings  River. 
in  California,  where  the  company  novi-  has  in  course  of 
construction  a  hundred-million-dollar  hydro-electric  de- 
velopment. The  fish  ranged  in  length  from  1  in.  to 
2  in.  and  were  obtained  by  the  power  company  from  one 
of  the  hatcheries  of  the  California  Fish  and  Game  Com- 
mission. The  picture  shows  the  125  15-gal.  cans  con- 
taining the  trout  being  loaded  on  the  company's  trucks 
at  6:30  in  the  morning.  They  were  immediately  taken 
to  the  end  of  the  wagon  road  in  the  Kings  River  coun- 
try, where  part  of  the  trout  were  liberated.  The  re- 
mainder were  loaded  on  pack  trains  and  carried  to  the 
higher  mountain  streams.  This  was  in  addition  to 
50,000  trout  planted  in  Kings  River  ten  ilays  before. 

The  hydro-electric  development  of  this  section  has 
made  necessary  the  building  of  good  roads,  substantial 
bridges  and  better  means  of  communication  in  a  countr>' 
that  heretofore  has  been  inaccessible,  except  on  horse- 
back.  Now  motor  travel   is  increasing,   with   a  large 


LOADING  350,000  SMALL  TROUT  ONTO  SAN  JOAQUIN 
COMPANY'S  TRUCKS 

number  of  fishermen  coming  in.  The  San  Joaquin  com- 
pany in  adopting  this  method  of  propagating  trout  in 
the  mountain  streams  is  performing  a  public  service 
which  is  appreciated  by  every  angler  who  visits  the 
Kings  River  country.  It  is  just  another  evidence  that 
utilities  are  really  builders  of  the  public  domain  and  not 
destroyerr:  i^f  natural  sce<iery  as  has  often  been  charged. 
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A  Suggestion  for  Bank  Advertising 

ONE  OF  the  leading  banking  houses  of  the  South, 
the  Central  Bank  &  Trust  Coi-poration  of  Atlanta, 
Ga.,  recently  published  this  advertisement  in  the  local 
papers  for  the  purpose  of  impressing  upon  the  public 

^ ,j>.      the     importance 

^MEMBER  FEDERAL  RESERVE  SYSTEMfl     of  the  light  and 
^^  ,     power    companv 


V 


^^  ^ 


^^i^M»^ 


Current  and  Capital 


as  a  factor  in 
industrial  and 
economic  devel- 
opment. It  is  a 
fair  and  honest 
appraisal  by  a 
conservative  fi- 
nancial house  of 
the  part  utili- 
ties play  in  ad- 
vancing the  pub- 
lic welfare  and 
community  in- 
terest. This  is 
a  type  of  con- 
structive bank 
advertising  that 
might  well  be 
suggested  by  a 
utility  to  its 
local  banking 
institutions. 
Many  of  them 
Mi,eh.us.B„„.h       '.;;;srrr        l"Zf:JrT2     would    undoubt- 

Mitchell  31  Forsyth  '^'^■'     ■  ^  '  Feacntreeot  icntn 

1&CAP1TAL&  SURPLUS  11.500.000  a     ^J^vVJIdea 

A    CONSTRUCTIVE    BANK    ADVERTISEMENT       ^^^  "jj.   ^QyJJ  j.g. 

suit  in  much  good  influence  in  suport  of  the  public 
service  corporations,  creating,  as  it  does,  good  will  for 
both  the  bank  and  the  utility  company  at  the  same  time. 


COMMERCIAL  AND  SAVINGS  ACCOUNTS 


Central  Bank  85  Trust  Corporation 

■  —     -   .  Candler  Building  : ■— 


How  Old  Employees  Were  Turned  Into 
Successful  Appliance  Salesmen 

By  F.  M.  Houston 

Sales  Engineer  Elmira  Water,  Light  &  Railroad.  Elmira.  N.  Y. 

AT  THE  beginning  of  this  year,  the  outlook  for  busi- 
1.  ness  in  Elmira  was  very  poor,  because  of  the  fact 
that  practically  ever>'  industry  was  at  a  standstill  and 
business  in  general  was  very  poor.  We  decided  that 
the  best  thing  to  do  was  to  try  to  increase  our  lamp 
socket  load  by  the  selling  of  small  appliances.  During 
the  war,  when  the  industries  were  paying  enormous 
wages,  some  of  our  oldest  employees  left  us  and  went 
with  the  different  factories  around  the  town.  When 
the  slump  came  they  were  naturally  thrown  out  of  a 
job  and  a.s  they  never  worked  for  any  other  company 
but  ours,  they  naturally  turned  to  us  for  something  to 
do.  It  was  while  trying  to  take  care  of  these  men  that 
we  hit  upon  the  scheme  of  selling  small  appliances. 
These  men  were  mostly  men  who  had  been  with  the 
company  for  anywhere  from  twelve  to  twenty  years, 
consequently  were  glad  to  get  work  on  almost  any  terms. 
We,  therefore,  devised  this  proposition. 

We  would  pay  them  $1.00  a  day  salarj^  and  a  commis- 
sion on  small  appliances  as  follows :  Irons  $1.00,  toaster 
stoves    $1.00,    toasters    $1.00.    vacuum    cleaners    $6.00. 


washing  machines  $7.50  and  $12.50.  In  addition  to  this 
a  5  per  cent  commission  was  paid  on  all  lamps  sold. 
We  furnished  each  salesman  with  a  grip  in  which  he 
could  carry  one  flatiron.  one  toaster  stove  and  about  ten 
lamps,  and  started  them  out  on  a  straight  house  to 
house  canvass.  We  started  originally  with  two  men 
and  have  added  since  then  eight  more. 

A  sales  meeting  is  held  each  morning  and  the  men 
are  required  to  give  an  account  of  prospects  which  are 
filed  away  according  to  dates.  We  have  a  large  black- 
board showing  the  daily,  monthly  and  yearly  record  of 
each  man  and  we  also  give  them  a  quota  in  dollars  for 
the  month.  We  did  about  four  times  as  much  advertis- 
ing as  we  did  last  year  and  the  results  secured  have 
been  perfectly  amazing,  considering  the  fact  that  all 
the  men  were  absolutely  green  at  the  selling  game  and 
had  to  be  instructed  as  to  the  proper  way  to  appi'oach 
a  prospect  and  close  a  sale. 

The  result  of  this  plan  is  that  in  the  first  nine  months 
of  this  year  we  have  sold  $15,000  worth  of  merchandise 
more  than  the  entire  year  last  year,  and  have  exceeded 
any  year's  business  for  the  past  seven  years.  The  mark 
we  are  shooting  at  and  which  we  fully  expect  to  hit  is 
to  double  last  year's  sales. 

The  salesmen  have  fared  very  well  in  regard  to  the 
amount  of  money  drawn  and  our  selling  expense  has 
been  averaging  about  15  per  cent  of  our  selling  price. 
While  this  figure  is  high,  yet  when  we  consider  the  addi- 
tional benefit  we  are  getting  from  increased  load,  we 
feel  that  it  is  justified. 


What  Other  Companies  Are  Doing 

Chicago,  111. — August  is  usually  the  lightest  season 
of  the  year  in  customer  ownership  preferred-stock  sales, 
but  the  Byllesby  subsidiaries  placed  a  total  in  excess 
of  $415,000  par  value  among  customers  during  that 
month.  Compared  with  August  a  year  ago,  sales  in- 
creased 10  per  cent.  Sales  of  preferred  stock  direct  to 
customers  during  September  aggregated  $575,000  in 
1,250  separate  sales.  This  compares  with  $483,000  in 
September.  1920,  and  is  an  increase  of  19  per  cent  over 
last   year. 

California. — During  the  fii'st  eight  months  of  this 
year  2,534  electric  appliances  were  sold  by  the  dealers 
in  a  certain  district  in  this  state.  Some  of  the  out- 
standing items  which  made  up  this  total  were  704 
electric  flatirons,  167  toasters,  158  percolators,  460  fans. 
124  curling  irons.  164  washing  machines  and  210  vacuum 
cleaners. 

Muskogee,  Okla. — Walter  G.  Humphrey,  meter  reader 
of  the  Muskogee  Gas  &  Electric  Company,  claims  to 
have  established  a  record  for  speed  in  reading  meters. 
According  to  a  story  in  the  Muskogee  Times-Democrat, 
Mr.  Humphrey  read  500  meters  in  315  separate  house- 
holds in  six  hours. 

Boston,  Mass. — An  active  effort  to  increase  the  use 
of  electrical  appliances  in  the  homes  of  officers  and 
employees  of  central-station  companies  managed  by 
Charles  H.  Tenney  &  Company  of  Boston  is  in  progress. 
Statistics  presented  at  the  recent  New  London  conven- 
tion of  the  New  England  division,  N.  E.  L.  A.,  brought 
home  the  importance  of  cultivating  this  development 
within  the  central-station  household,  and  the  Tenney 
companies  were  among  the  first  to  take  to  heart  the 
conditions  revealed  and  seek  more  thoroughly  to  "sell 
themselves"  the  electrical  idea. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Simplified  Representation  of  Direct-Current  Arma- 
ture Windings. — J.  BOJKO. — It  is  customary  to  show  a 
direct-current  armature  winding  cut  open  parallel  to 
the  shaft  and  developed  into  a  plane.  If  it  is  desired 
to  show  all  of  the  coils  and  their  connections  with 
one  another  and  with  the  commutator  bars,  a  very 
complex  drawing  will  result,  with  innumerable  crossings 
of  lines,  fonning  a  rather  bewildering  picture.  Still 
more  complication  is  introduced  in  the  case  of  larger 
machines  when  there  are  equalizing  bars  and  their  con- 


nections  to  be  shown.  The  author  suggests  a  method 
which  is  simplicity  itself,  complete  and  very  clear. 
Instead  of  showing  the  individual  coils  as  they  are  ar- 
ranged bodily  upon  the  armature,  he  shows  their  elec- 
trical arrangement,  which  is  essentially  a  multiple 
series-parallel  connection.  To  make  the  picture  still 
more  comprehensive,  a  four-pole  machine  winding  is 
represented  as  a  square,  a  si.x-pole  machine  as  a  hexag- 
onal, etc.  All  electric  connections  and  the  location  of 
positive  and  negative  brushes  become  logical  and  clear. 
The  author  claims  that  such  a  representation  is  a  great 
help  in  hunting  down  trouble  with  the  aid  of  a  milli- 
voltmeter. — Elektrotechnische  Zeitschrift,  Oct.  6,  1921. 

Lamps  and  Lighting 

Tendencies  in  Electric  Lighting. — Haydn  T.  Har- 
bison.— Description  of  good  lighting  practice  for  fac- 
tories, workshops,  schools,  offices,  etc.  The  importance 
of  high  intensities  and  suitable  i-eflectors  is  emphasized. 
— London  Electrician,  Oct.  7,  1921. 

Use  of  the  Ulbricht  Sphere  in  Measuring  Reflection 
and  Transmission  Factors. — Enoch  Karreb. — A  survey 
of  the  methods  and  instruments  used  in  measuring  re- 
flection factors  embodying  recent  suggestions  of  the  use 
of  the  Ulbricht  sphere.    A  transmissometer  based  on  the 


same  theory  and  a  simpler  reflectometer  that  will 
enable  determination  of  reflecting  factor  to  within  10 
or  15  per  cent  are  d(!scribed. — Bureau  of  Standards 
Paper  No.  AIS. 

Difficulties  in  School  Lighting. — Frank  H.  Wood. — 
The  requirements  governing  the  lighting  of  .schoolrooms 
are  stated  succinctly  as  follows:  Windows  to  be 
grouped  on  the  left  of  the  pupils,  opposite  their  desks 
and  not  beyond  the  line  of  the  front  desks;  windows 
to  extend  to  ceiling  and  be  equal  to  one-fifth  of  the 
floor  area,  their  height  from  the  floor  to  be  at  least 
one-half  the  width  of  the  room ;  windows  must  be 
without  transoms,  and  there  must  be  no  unnecessary 
width  of  mullicns. — Transactions  L  E.  S.,  Vol.  16,  No.  6, 

Generation,  Transmission  and  Distribution 

Electricity  Supply  Sy.'sttms  in  Large  Cities. — Philip 
TORCHIO. — A  lecture  on  the  best  operating  practices 
in  the  large  cities  of  the  world  and  a  historj-  of  the 
development  of  the  mdustry  that  has  led  up  to  these 
practices.  Details  of  distribution  features  are  thor- 
oughly covered. — Bidletin  of  the  Johns  Hopkins  Uni- 
versity, School  of  Engineering,  1920-21. 

Use  of  Static  Condensers  to  Improve  the  Power 
Factor. — R.  Varret. — The  author  gives  formula  and 
graphic  charts  for  the  determination  of  the  proper 
amount  of  capacity  to  be  used  for  different  inductive 
loads  on  alternating-current  lines.  The  use  of  easily 
assembled  batteries  with  25-mf.  condensers  is  advo- 
cated, the  author  being  a  manufacturer  of  these  units. 
The  elements  represent  small  cylindrical  containers, 
105  mm.  in  diameter  and  230  mm.  high,  and  are  tested 
with  600  volts  for  220-volt  lines.  Each  unit  contains 
an  inbuilt  fuse  to  cut  it  out  of  ser\'ice  in  case  of 
puncture. — Revue  Generate  de  VElectricite,  Oct.  22,  1921. 

Application  of  Reactances  to  Large  Systems. — W.  A. 
CoATES. — Account  of  a  specific  investigation  of  a  system 
where  two  existing  stations  are  to  be  linked  to  a  third 
new  plant  by  means  of  a  high-voltage  cable  network. 
— Beama  (British  Electrical  and  Allied  Manufacturers' 
Association),  October,  1921. 

Testing  High-Tension  Insidators. — An  enumeration 
of  the  methods  for  testing  high-tension  insulators  em- 
ployed by  the  Central  Electrotechnical  Laboratory, 
France.  Electrical  and  mechanical  tests  are  both  de- 
scribed.— Electrical  Times,  Oct.  13,  1921. 

Calculations  on  Three-Phase  Mercury  Arc  Recti- 
fiers.— H.  NiELSON. — In  this  mathematical  paper  the 
author  derives  all  necessary  formulas  for  the  calcula- 
tion of  three-phase  mercury  rectifiers  which  are  fed 
from  "Y-Y"  connected  transformers.  The  current  dis- 
tribution in  the  auto-transformer  with  or  without  a 
series  inductance  is  considered.  A  very  simple  equation 
is  given  to  determine  the  relation  between  the  primary 
reactance  and  the  desired  voltage  drop.  The  algebraic 
results  are  further  e.xplained  by  two  concrete  examples. 
—Elektrotechnische  Zeitschrift.  Oct.  20,   1921. 
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Herlandsfossen  (Norway)  Hydro-Electric  Plant. — 
An  unusual  feature  in  the  construction  of  this  plant  is 
an  unlined  pressure  tunnel  having  a  static  head  of 
450  ft.  at  its  lower  end.  This  and  other  hydraulic 
features  of  the  14,000-hp.  plant  are  discussed. — London 
Engineering,  Oct.  7,  1921. 

Traction 

Electrification  of  Siviss  Railways. — A  discussion  of 
three-phase,  single-phase  and  continuous  current  as 
used  by  railways  in  other  countries  and  their  future 
application  to  the  Swiss  railways.  The  conclusion  is 
that  for  Switzerland  the  energy  will  be  single-phase 
or  continuous  current  and  the  choice  will  depend  upon 
economic  conditions. — London  Engineer,  Sept.  30,  1921. 

Electrification  Progress  on  Italian  Railways. — 
Giovanni  B.  Santi. — Electrification  of  lines  with 
grades  and  hea\n'  trafltic  has  been  carried  out  to  some 
extent  in  Italy,  and  at  the  present  time  other  lines  are 
being  electrified.  This  article  tells  of  the  past  accom- 
plishments and  the  plants  for  the  future. — Railway 
Electrical  Engineer,  October,  1921. 

Installations,  Systems  and  Appliances 

Electrical  Development  in  Steel  Mills.— H.  B.  GER- 
HARDT. — Report  of  the  progress  made  during  the  past 
year  in  extension  of  electric  drive  to  steel  mills.  Ad- 
vances made  in  control  equipment  are  also  discussed. 
The  use  of  electrical  energy  for  heating  in  the  electric 
furnaces  and  also  in  the  apparatus  operated  at  lower 
temperature  and  the  possibilities  of  electrifying  rail- 
road yards  are  explained. — Paper  presented  before 
Association  of  Iron  and   Steel   Electrical  Engineers. 

Dynamic  Versus  Mechanical  Braking. — GEORGE  W. 
Richardson. — A  comparison  of  the  two  forms  of 
braking  as  applied  to  cranes  and  hoists  employed  around 
steel  mills.- — Journal  of  Engineers'  Club  of  Philadelphia, 
October,  1921. 

Performance  and  Cost  of  Superpower  System. — 
Arthitr  R.  Wellwood. — An  enumeration  of  the  power 
and  energj'  requirements,  past  and  estimated  future 
loads,  load  factor  and  diversity,  present  generating 
facilities,  fuel  requirements,  investment  cost  of  future 
systems   and   possible   saving. — Power,   Nov.    8,    1921. 

Units,  Measurements  and  Instruments 

Two  Pyrometers  for  Measuring  Very  High  Tempera- 
tures.—G.  Keinath. — The  principle  of  neither  of  these 
instruments  is  new.  One  measures  by  the  con- 
trast between  a  hot  lamp  filament  and  the  hot  body. 
The  other  concentrates  the  heat  from  the  hot  body 
upon  a  small  thermocouple  the  emf.  of  which  is 
measured  on  a  millivoltmeter  calibrated  in  degrees. 
These  pyrometers  give  the  desired  reading  within  a 
few  seconds,  with  an  accuracy  of  ±  10  deg.  C. 
The  article  seems  to  favor  the  thermocouple  type 
called  "ardometer"  and  gives  a  detailed  description 
of  it.  The  thermocouple  itself  is  a  tiny  disk  2 
mm.  to  .3  mm.  in  diameter  and  is  inclosed  within  an 
evacuated  glass  bulb.  At  the  highest  temperature 
(2,000  deg.  C.)  a  potential  of  15  millivolts  is  obtained. 
Plotting  the  curve  on  logarithmic  co-ordinates,  the  rela- 
tion between  the  emf.  of  the  thermocouple  and  the 
temperature  is  almost  a  straight  line.  Contrary  to  the 
method  used  in  previous  instruments  of  a  similar  type, 
a  glass  lens  was  used  to  concentrate  the  heat  upon  the 
disk,  instead  of  the  very  much  more  expensive  lens  of 
fluor.spar. — Siemens  Zeitschrift,  September,  1921. 


Telegraphy,  Telephony  and  Signals 

Recent  Advances  in  Long-Distance  Telephony. — 
Frank  B.  Jewell. — An  outline  of  the  important  ad- 
vances which  have  been  made  in  long-distance  telephony 
in  the  past  ten  or  twelve  years.  The  develop- 
rnent  and  use  of  loading  coils  and  the  more  recent 
advances  which  have  been  made  in  carrier-wave  trans- 
mission, making  possible  transcontinental  communi- 
cation, are  discussed. — Bulletin  of  the  Johns  Hopkins 
University,  School  of  Engineering,  1920-21. 

Pilotless  Warboat. — L;  Chauveau. — A  boat  built  by 
the  French  Navy  during  the  war  was  controlled 
from  an  aeroplane.  The  construction  of  the  control 
mechanism  is  described  in  this  article.  This  boat  was 
patterned  after  a  German  pilotless  boat  which  attacked 
a  French  pier.  The  German  boat  was  driven  by  a 
gasoline  motor  and  electrically  controlled  by  means  of 
a  50-km.  one-conductor  cable.  The  boat  contained  two 
gasoline  motors  such  as  are  used  on  zeppelins,  operating 
twin-screw  propellers  capable  of  giving  the  boat  a  top 
speed  of  40  knots  per  hour.  Seven  distinct  operations 
of  the  engine  and  the  rudder  could  be  performed  by 
means  of  the  remote  electric  control.  The  control  was 
essentially  by  means  of  a  ratchet  mechanism,  a  differ- 
ent number  of  ratchet  impulses  corresponding  to  cer- 
tain actions  of  the  boat.  A  small  gasoline-electric 
generator  set  and  a  storage  battery  furnished  the 
energj-  for  the  operation  of  the  different  motions.  A 
special  time  relay  was  in  series  with  each  of  the  seven 
distinct  positions,  so  that  every  one  of  the  different 
operations  was  executed  only  after  the  contact-making 
ratchet  mechanism  stopped  for  a  certain  minimum 
time  on  a  given  position.  In  case  of  imminent  danger 
to  the  boat  an  eighth  position  of  the  contact  apparatus 
was  provided  for  the  self-destruction  of  the  boat  by 
ignition  of  its  own  charge. — Radioelectricite,  Sept.  21, 
1921. 

Miscellaneous 

Electric  Propulsion  of  Ships.— \X.  E.  Thau.— This 
paper  deals  with  the  electric  propulsion  of  ships  and 
compares  it  wdth  other  methods  of  driving  as  regards 
reliability,  weight,  space,  cost,  operation  and  main- 
tenance.— Journal  A.  I.  E.  E.,  November,  1921. 

Iiisulating  Materials. — W.  H.  Nuttall.— Some  theo- 
retical chemical  considerations  regarding  insulating 
varnishes,  solid  substances  and  synthetic  gums. — Lon- 
don Electrician.  Oct.  14,  1921. 

Electric  Touing  of  Ships  Along  Canals.— C.  Reindl. 
— The  large  number  of  canals  in  Europe  and  the 
heavj-  traflic  along  them  make  this  paper  of  great 
interest  for  European  countries.  The  author  gives 
many  data,  gained  from  actual  experience,  on  towing 
locomotives  and  storage-battery-driven  boats  and 
comes  to  the  conclusion  that  both  storage-battery  loco- 
motives and  storage-battery  power  boats  give  good  and 
economical  ser\'ice,  the  former,  however,  only  in  con- 
junction with  a  trolley  system,  which  is  discontinued 
at  places  where  it  interferes  with  structures  along  the 
caniil.-Elektrotechnische  Zeitschrift,  Oct.  20,  1921. 

Physical  and  Electrical  Tests  of  S/afe.— Merton 
0.  Fuller. — The  object  of  the  tests  reported  was  to 
determine  the  suitability  of  slate  for  use  in  the  elec- 
trical industry.  Tests  were  made  for  porosity,  tensile 
.strength,  compression,  flexure,  toughness,  hardness, 
expansion,  results  of  high  temperature  and  ohmic  re- 
sistance.— Bulletin  of  Fritz  Engineering  Laboratory, 
Lehigh  University,  1921. 
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Books  of  Teohnifal  and 
Industrial  Interest 


Elements  of  Direct-Current  Electrical  Engineer- 
ing.    By    H.    F.    Trewman    and    G.    E.    Condllffe. 
London:  Sir  Isaac  Pitman  &  Sons,  Ltd. 
This  work  has  been  prepared  to  bridge  the  gap  ex- 
isting  between   the   elementary    textbooks   on   magnet- 
ism, simple  current  electricity,  etc.,  and  the  more  ad- 
vanced  books  written   from   the  point   of  view  of   de- 
sign.    It  will  present  to  students  the  theoretical  prin- 
ciples   underlying    direct-current    engineering    without 
superfluous  details.     Typical  examples  of  various  ma- 
chines are  described  and  explained  in  such  a  manner 
that  the  principles  of  other  types  of  instruments  and 
machines  will  be  readily  understood. 


The  Engineering  Index.  1920.  New  York:  The 
American  Society  of  Mechanical  Engineers. 
586  pp. 
Nearly  14,000  items  referring  to  articles  in  about 
700  engineering  and  allied  technical  publications  are 
listed  in  the  new  "Engineering  Index"  just  issued  by 
the  American  Society  of  Mechanical  Engineers.  The 
alphabetical  dictionaiy  arrangement  found  so  conven- 
ient and  satisfactory  in  the  1919  volume  has  been  re- 
tained. This  method  is  being  used  in  place  of  the 
divisional  arrangement  previously  employed.  Each  item 
contains  the  exact  title  of  the  article  indexed,  the 
author's  name  where  the  article  is  signed,  the  name  of 
the  periodical  in  which  the  article  appears,  the  volume, 
number  and  date  of  publication  and  the  number  of 
pages  and  illustrations  in  the  article.  It  also  includes 
a  brief  note  summarizing  the  articles  indexed.  This 
feature,  together  with  the  numerous  cross  references 
throughout  the  volume,  makes  it  possible  for  any  one 
consulting  the  index  to  confine  his  search  to  those  par- 
ticular articles  which  bear  directly  upon  his  problem. 


Tables  of  Complex  Hyperbolic  and  Circular  Func- 
tions. By  A.  E.  Kennelly,  Cambridge,  Mass.: 
Harvard  University  Press,  1921.  Second  edition, 
240  pages. 

The  second  edition  of  this  well-known  book  has  re- 
cently appeared  after  an  interval  of  some  seven  years 
and  is  essentially  a  reprint  of  the  first  edition,  with 
the  following  additions:  (a)  The  fundamental  tables 
(I  to  V),  which  were  originally  computed  for  the 
range  of  45  degrees  to  90  degrees  in  the  slope  of  the 
argument  of  the  entering  vector  quantity,  have  been 
extended  to  include  the  range  of  0  degree  to  45  degrees. 
The  new  material  is  intended  for  use  in  track-signal 
computations  and  other  circuits  of  low  frequency, 
small  capacitance,  and  large  leakance.  (b)  A  table 
similar  to  Table  XI  has  been  added  which  expands  its 
region  so  as  to  make  it  applicable  to  short  lengths  of 
alternating-current  line  having  negligible  inductance 
and  leakance  per  unit  length,  (c)  A  collection  of  for- 
mulas on  hyperbolic  functions  has  been  reprinted  from 
the  Smithsonian  "Hyperbolic  Functions"  by  Baker  and 
Van  Ostrand. 

Dr.    Kennelly   deserves  considerable   credit   for   hav- 


ing published  these  tables  and  also  the  atlas  in  which 
hyperbolic  functions  of  complex  quantities  are  repre- 
sented in  the  form  of  curves.  It  would  be  a  mistake, 
however,  to  consider  the  task  as  completed.  In  the 
present  tables  the  steps  between  consecutive  entries 
are  too  large,  and  the  use  of  the  tables  therefore  in- 
volves considerable  labor  in  double  interpolation.  The 
author  himself  realizes  this  fact  and  states  in  the  ex- 
planatory text,  on  page  15.3,  that  his  applications  for 
financial  assistance  were  unsuccessful  and  therefore 
the  steps  had  to  be  made  larger  than  originally  in- 
tended. Because  of  this  drawback  it  seems  that  at 
the  present  time  a  shorter  method  of  computation  con- 
sists in  resolving  a  hjijerbolic  function  of  a  complex 
variable  into  the  real  and  imaginary  parts  and  using 
the  Smithsonian  tables  of  real  hyperbolic  functions 
and  ordinary  good  tables  of  circular  functions.  It  has 
been  the  experience  of  educators  that  students  inva- 
riably get  tired  of  double  interpolations  in  Dr.  Ken- 
nelly's  tables  and  prefer  the  second  method.  It  is  to  be 
hoped  that  financial  aid  will  be  forthcoming  and  that 
detailed  tables  will  be  published,  making  an  interpola- 
tion in  many  cases  unnecessary  or  very  simple. 

In  his  explanatorv-  text  the  author  seems  to  empha- 
size the  geometric  interpretation  of  hyperbolic  func- 
tions too  much,  presumably  for  the  sake  of  the  charts 
in  the  atlas.  In  actual  experience  in  electrical  prob- 
lems such  a  geometric  interpolation  is  superfluous  and 
rather  confusing.  It  might  be  well  in  the  ne.xt  edition 
to  add  a  purely  analytical  definition  of  hyperbolic  func- 
tions, in  terms  of  exponentials  and  of  infinite  series, 
by  analogy  with  circular  functions,  the  latter  being 
also  defined  analytically  and  not  geometrically.  This 
will  save  the  reader  the  necessity  of  going  over  sev- 
eral tedious  pages  of  properties  of  hvperbolas  and 
ellipses  not  necessary  for  an  understanding  and  use 
of  the  tables. 

A  chart  atlas  supplements  the  tables,  enabling  inter- 
polations to  be  effected  from  direct  inspection  to  a 
moderate  degree  of  precision  for  most  practical  pur- 
poses. The  charts  are  numbered  to  correspond  with 
the  tables.  By  means  of  this  atlas  the  h\-perbolic  sine, 
cosine  or  tangent  of  any  complex  quantity  can  be  di- 
rectly read  between  the  limits  a-=:0toa-^rt4  and 
y  ^  0  to  1/  =^  rir  infinity,  expressed  either  in  rectangu- 
lar or  polar  cc-ordinates. 


Thkorie  du  Coup  de  Beliek  By  Lorenzo  Aliievi. 
Translated  from  the  Italian  into  French  by  the 
author  and  D.  Gaden.  Two  volumes.  64  illustra- 
tions. 
The  investigations  of  Aliievi  on  hydro-dynamics  are 
well  knowni.  His  works  have  been  cited  by  many  other 
authors  and  his  experiences  have  often  been  the  basis 
on  which  others  have  made  further  investigations.  The 
present  books  deal  with  the  theorj-  of  what  is  gen- 
erally termed  "water  hammer,"  that  is,  the  motion  of  a 
column  of  water  in  a  conduit  at  the  moment  of  opening 
or  closing.  The  entire  investigation  is  purely  mathe- 
matical, very  original  methods  of  analyzing  being  em- 
ployed. Special  attention  has  been  paid  to  the  difficult 
problem  of  resonance  in  pipe  lines.  In  all  cases  the 
results  obtained  mathematically  are  plotted  as  curves 
or  tabulated,  so  that  b.v  introducing  concrete  values 
actual  numerical  results  may  be  quickly  arrived  at.  Of 
the  two  volumes  composing  this  work  one  contains  the 
te.xt  proper  and  the  other  sixty-four  illustrations 
(curves  and  diagrams"). 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Rain  Comes  to  the  Aid  of  Southeastern 
Power  Companies 

FAIRLY  general  rains  in  the  past  few  days  have 
served  to  assist  materially  in  relieving  what  had 
all  the  appearance  of  a  water  shortage  among  the  South- 
eastern power  companies.  The  Tennessee  Power  Com- 
pany, the  Columbus  Power  Company  and  the  Georgia 
Railway  &  Power  Company  have  water  going  over  the 
dams  at  their  low-head  developments,  while  the  Central 
Georgia  Power  Company  has  been  able  materially  to 
increase  its  storage.  The  Georgia  Railway  &  Power 
Company  was  likewise  able  to  accumulate  additional 
water  in  its  impounding  reservoir  above  the  Tallulah 
Falls  development,  and  while  the  Alabama  Power  Com- 
pany has  at  this  time  not  begun  to  feel  the  effect  of 
these  rains  at  its  developments,  this  company  will  be 
benefited  in  the  next  few  days. 

It  will  be  recalled  that  the  Carolina  Power  &  Light 
Company,  Raleigh,  N.  C.  was  forced  to  curtail  service 
during  the  month  of  August  because  of  low  water  and 
obtained  partial  relief  through  the  transfer  of  power 
from  the  Alabama  Power  Company  to  the  Georgia  Rail- 
way &  Power  Company,  the  latter  company  in  turn 
delivering  to  the  Southern  Power  Company  for  delivery 
to  the  Carolina  Power  &  Light  Company. 


Utility  Operators  View  Secondary 
Inflation  with  Alarm 

WORD  comes  from  the  Middle  West  that  public 
utility  operators  in  that  section  are  beginning 
to  view  with  some  alarm  what  appears  to  be  a  sec- 
ondary' inflation  of  the  prices  of  general  commodities. 
Prices  of  steel  products,  copper,  oil  and  other  materials 
are  beginning  to  advance,  and  operators  are  asking 
themselves  if  this  is  the  beginning  of  a  general  increase 
in  prices  all  along  the  line. 

"The  secondary  inflation  period  has  become  of  serious 
moment,"  one  important  operator  nf  utility  properties 
said.  '"Unless  there  is  a  halt  in  the  upward  trend  of 
prices,  the  utilities  may  find  themselves  in  worse  shape 
than  they  were  two  years  ago  and  forced  to  ask  for 
increa.sed  rates." 


Business  and  Industry  Report  Increased 
Activity 

THAT  there  is  a  real  basis  for  the  general  statement 
of  improved  business  already  issued  by  the  Depart- 
ment of  Commerce  is  revealed  by  the  detailed  depart- 
mental survey  for  October  just  issued.  A  careful  study 
of  the  figures  presented  shows  that,  considered  as  a 
whole,  business  and  industry  have  moved  forward.  In 
the  majority  of  industries  production  and  consumption 
increased  and  stocks  declined. 

Textile  consumption  figures  continued  to  advance  and 
exports  of  raw  cotton  were  substantially  larger  than  a 


year  ago.  The  iron  and  steel  industry  evinced  a  slight 
improvement  during  September  and  copper  production 
turned  upward.  Bituminous-coal  production  foi-  Sep- 
tember increased  slightly  over  August,  while  anthracite 
production  showed  a  slight  decline.  Reports  on  build- 
ing and  construction  contracts  awarded  in  twenty-seven 
Northeastern  states  showed  a  gain  in  value  of  11.5  per 
cent  over  August  in  place  of  the  usual  seasonal  decline. 
The  September  tolal  in  value  of  new  construction  is  the 
largest  monthly  total  this  year  and  is  the  largest  Sep- 
tember total  on  record. 

Business  failures  declined  in  number  by  6  per  cent, 
and  in  extent  of  liabilities  by  13.8  per  cent,  as  compared 
with  August.  New  incorporations  were  15.7  per  cent 
less  than  in  August,  but  September  provided  an  increase 
of  48.5  per  cent  in  new  capital  issues,  the  largest  month 
since  April. 

Indiana  Commission  Explains  Why  Utility 
Rates  Cannot  Be  Slashed 

REDUCTIONS  of  public  utility  rates  to  correspond 
.  with  the  marked  decline  in  prices  of  other  commodi- 
ties cannot  be  expected  by  utility  patrons  because  the 
rates  were  not  advanced  commensurately  with  the  gen- 
eral increase  of  prices  during  the  war  period,  accord- 
ing to  the  annual  report  of  the  Indiana  Public  Service 
Commission,  which  has  been  completed  by  Frank  B. 
Faris,  examiner  for  the  commission. 

"The  past  year  has  been  one  of  rather  marked  de- 
cline in  most  commodity  prices,"  the  report  says,  "and 
has  been  characterized  by  a  business  depression.  The 
commission  is  aware  of  the  fact  that  the  public  is  im- 
patient to  see  lowered  rates  for  public  utilities.  It  is 
impossible,  however,  for  the  commission  radically  to 
reduce  utility  rates  to  correspond  with  the  decrease  in 
farm  products,  etc.  During  the  past  year  there  were 
only  538  formal  cases  filed,  as  against  827  the  year 
before,  a  reduction  of  35  per  cent. 

"There  is,  however,  a  sound  distinction  to  be  made 
between  the  cessation  of  demand  for  increased  rates 
on  the  part  of  the  utilities  and  a  .sla.shing  of  utility  rates 
on  the  part  of  the  commission.  Utility  rates  did  not 
increase  in  proportion  to  or  contemporaneously  with  the 
rapid  increase  of  prices  during  the  year  1919  and  a  part 
of  1020.  Had  utility  rates  been  increased  in  direct  pro- 
portion to  and  simultaneously  with  all  commodity  prices 
and  labor  costs,  they  could  have  been  reduced  in  direct 
proportion  to  the  decrease  in  these  elements  in  utility 
expense." 

In  another  part  of  the  report,  however,  the  commis- 
sion expresses  the  hope  that  the  economic  readjustment 
will  work  for  a  reduction  of  rates  commensurate  with 
utility  costs.  "It  was  during  the  fore  part  of  this  fiscal 
year."  the  report  says,  "that  prices  reached  the  maxi- 
mum upward  limit.  It  is  some  satisfaction  to  make  the 
observation  that  prices  of  materials  and  labor  have 
started  on  the  decline,  which   ultimately  will  result  in 
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better  public  service,  a  more  liberal  policy  of  making 
public  utility  exten.sions  and  finally  a  reduction  in  rates 
commen.surate  with  the  reduction  in  co.st  of  utility 
service." 


Constructive  Series  of  Electric  Vehicle 
Lectures  in  New  York 

AN  INTERESTING  series  of  talk.s  i.s  planned  for  the 
.  winter  by  the  electric  vehicle  bureau  of  the  New 
York  Edison  Company.  The  program,  still  in  a  ten- 
tative form,  has  been  designed  for  the  interested  pro- 
spective user  who  wants  facts  from  those  who  have 
operated  electric  trucks. 

The  first  meeting  is  scheduled  for  Dec.  2,  in  the  com- 
pany's auditorium  on  Twenty-seventh  Street.  The  topic 
of  the  evening,  "The  Field,  Application  and  Economy 
of  the  Electric  Street  Truck,"  will  be  discussed  by 
Arthur  Williams,  general  commercial  manager  of  the 
company;  C.  G.  Lambert,  general  manager  Westcott 
Express  Company,  New  York,  and  H.  S.  Baldwin,  Gen- 
eral Electric  Company,  West  Lynn,  Mass.  James  H.  Mc- 
Graw,  president  McGraw-Hill  Company,  will  act  as 
chairman  at  the  opening  meeting.  The  program  ar- 
ranged for  the  other  meetings  is  as  follows : 

2.  Symposium  on  the  construction  of  electric  street  truck 
drive  by  truck  manufacturers. 

3.  "The  Application  of  Electric  Trucks  in  Po.stal  Service." 

4.  "Proper  Charging  of  Electric  Truck." 

5.  "A  Word  from  the  Oldest  Users  of  Electric  Trucks  in 
New  York  City." 

6.  "Winter  Operation  of  Electric  Trucks." 

7.  "Electric  Trucks  in  Department  Store  Business," 
■"Electric  Trucks  in  Laundries"  and  "Electric  Trucks  in  Ice 
and  Ice  Cream  Business." 

8.  "Industrial   Trucks." 

9.  Talk  by  advertising  agency. 

10.  "Tires  and  Lubrication." 


Conference  Held  This  Week  on  Inter- 
national Radio  Regulation 

A  SUMMARY  of  the  result.s  of  the  international  radio 
meeting  held  this  summer  in  Paris  has  been  pre- 
pared by  the  Bureau  of  Standards.  This*  work  of  the  In- 
terallied Technical  Committee  on  Radio  Communication 
was  done  in  anticipation  of  an  international  conference 
•on  communication.  Feeling  that  it  was  desirable  that 
plans  be  formulated  to  insure  suitable  representation 
■of  United  States  communication  interests  at  this  con- 
ference when  held.  Secretary  of  Commerce  Herbert 
Hoover  invited  interested  radio  concerns  to  send  rep- 
resentatives to  a  conference  held  on  Friday  of  this 
week  at  the  Engineering  Societies  Building,  New  York. 

Radio  communication  is  now  regulated  in  accordance 
with  the  London  convention  of  1912,  and  the  revolu- 
tionary developments  in  radio  since  that  time  have  made 
new  regulations  imperative. 

The  Interallied  Technical  Committee,  which  sat  at 
Paris  from  June  21  to  Aug.  22,  considered  primarily 
a  set  of  fourteen  questions  prepared  by  the  preliminary 
communications  conference  of  the  five  principal  powers, 
which  met  in  Washington  in  1920.  Two  delegates  of 
the  Depai-tment  of  Commerce  were  present.  One  of 
the  fundamental  questions  was  the  classification  of 
waves.  The  final  conclusion  really  adopts  two  wave 
classifications,  one  by  types  and  one  by  classes. 

The  Paris  conference  did  not  attempt  to  allocate 
particular  ranges  of  long  waves  to  particular  countries, 
but   formulated  the  technical  principles  on  which  such 


an  allocation  should  be  considered  by  the  next  Inter- 
national Communications  Conference.  The  technical 
principles  adopted  were  in  brief  these:  (a;  Lower-fre- 
quency waves  should  be  used  for  the  longer  distances 
and  higher-frequency  waves  for  the  shorter  distances; 
(b)  stations  situated  in  the  same  general  locality  and 
working  at  similar  distances  should  in  principle  use 
adjacent  frequencies;  (c)  each  nation  should  use  only 
the  smallest  possible  number  of  wave  lengths  necessary 
to  carry  on  its  radio  communication,  and  Cd)  use 
should  be  made  of  the  directional  properties  of  radio 
whereby  the  number  of  com.munications  carried  on  in 
a  given  region  may  be  increased  by  employing  the 
same  frequency  a  plurality  of  times. 


Postmaster  Hays  Indorses  Proposed 
Department  of  Public  Works 

THE  Postmaster-General  expects  to  see  the  Depart- 
ment of  Public  Works  become  a  reality.  In  an 
address  on  Nov.  15  before  the  Fifth  Avenue  Association 
of  New  York  Mr.  Hays  commented  on  the  reorganiza- 
tion of  the  federal  government.  His  opinion  at  this 
time,  when  the  final  report  on  reorganization  is  about 
to  be  made,  is  regarded  as  being  of  much  significance. 
Mr.  Hays  said   in  part : 

"I  would  not  presume  to  suggest,  of  course,  the  final 
detail  of  this  effort,  but  it  would  seem  natural  to  e.xpect 
the  creation  of  a  Department  of  Public  Works;  the  es- 
tablishment of  a  Department  of  Public  Welfare,  inde- 
pendently or  merged  with  labor,  with  which  it  is  so 
intimately  connected,  to  have  charge  of  all  bureaus  and 
offices  which  handle  relief  work  for  the  veterans  of  the 
war  with  Germany,  including  the  Bureau  of  War  Risk 
Insurance,  the  Federal  Board  for  Vocational  Education, 
hospitalization,  the  division  of  public  health,  and  all 
those  bureaus  which  would  deal  with  health  questions 
generally  and  with  educational  and  social  welfare;  the 
stripping  of  the  Treasury  Department  of  all  except  its 
proper  fiscal  functions;  the  transfer  of  all  non-militarj- 
work  from  the  War  Department  and  the  NaNn,-  Depart- 
ment to  the  regular  civilian  departments  of  the  govern- 
ment; enlargement  of  the  Department  of  Commerce 
and  transfer  to  that  department  of  all  agencies  which 
have  to  do  with  the  promotion  of  commerce  and  the 
protection  of  navigation;  establishment  of  a  centralized 
purchasing  agency  to  do  the  buying  of  all  branches  of 
the  executive  establishment:  full  functioning  of  the 
budget  system,  and  altogether  a  reorganization  which 
will  bring  a  material  reduction  of  the  overhead  ex- 
penses." 

To  IMake  New  York  Industrial  Lighting 
Code  Mandatory 

HEARINGS  will  take  place  during  the  third  week  in 
December  on  the  proposed  rules  of  the  industrial 
code,  as  amended,  relating  to  lighting  of  factories  and 
mercantile  establishments  in  the  State  of  New  York. 
Hearings  will  be  held  in  Buffalo  on  Dec.  13,  in  Roch- 
ester on  Dec.  15,  in  Syracuse  on  Dec.  17  and  in  New 
York  City  on  Dec.  21. 

The  table  of  intensities  of  all  of  the  factories  of 
the  state  is  made  mandatory  instead  of  tentative  as 
under  the  rules  now  in  existence.  Here  and  there  in- 
tensities have  been  increased  slightly.  The  rule  relating 
to  shading  of  lamps  has  been  strengthened  by  specifying 
that   the  shades  must  be  of  non-inflammable  material. 
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New  York  Supreme  Court  Declares  Service 
Charge  for  Gas  Illegal 

IN  THE  case  of  the  City  of  Rochester  versus  the 
Rochester  Gas  &  Electric  Corporation  the  Appellate 
Division,  Third  Department,  of  the  Supreme  Court  of 
New  York  recently  handed  down  a  decision  declaring 
illegal  a  service  charge  on  bills  to  gas  consumers.  This 
decision  is  contrary  to  one  rendered  last  spring  and  is 
based  on  Section  66  of  the  transportation  corporation 
law,  which  provides:  "No  gaslight  corporation  in  this 
state  shall  charge  or  collect  rent  for  its  gas  meters 
either  in  a  direct  or  indirect  manner."  No  opinion  was 
expressed  by  the  court  as  to  the  equity  of  the  charge, 
and  it  is  interesting  to  note  that  two  of  the  judges  dis- 
sented from  the  decision,  and  in  another  case,  that  of 
the  town  of  North  Hempstead  versus  the  Public  Service 
Corporation  of  Long  Island,  the  New  York  Supreme 
Court  sustained  the  service  charge.  The  cases  have 
been  referred  to  the  Court  of  Appeals. 

While  the  decision  does  not  affect  electric  companies 
as  the  law  applies  only  to  gaslight  corporations,  con- 
siderable significance  is  attached  to  it.  Frequently  un- 
successful attempts  have  been  made  within  the  past 
few  years  to  redraft  the  law  to  include  electric  com- 
panies. 

Interconnection  of  New  York  Companies 

Is  Urged  at  Empire  State  Meeting 

\N  INTERCONNECTING  system  for  the  companies 
l\. of  New  York  State  and  various  production  and 
distribution  topics  were  discussed  at  a  meeting  of  the 
Empire  State  Gas  and  Electric  Association  at  Albany, 
N.  Y.,  Nov.  17  and  18. 

The  interconnection  project  was  advocated  by  E.  P. 
Peck,  general  superintendent  electrical  department, 
Utica  Gas  &  Electric  Company,  who  pointed  out  that 
such  an  interconnection  would  reduce  production  costs 
and  would  enable  a  general  enjoj-ment  of  the  benefits  to 
be  received  from  the  superpower  system.  As  a  practi- 
cable plan  to  accomplish  this  interconnection  Mr.  Peck 
suggested  that  on  all  new  or  revised  construction  equip- 
ment be  installed  which  can  be  connected  to  trunk  lines 
of  suitable  frequency  and  voltage  for  such  a  system. 
Although  this  frequency  and  voltage  will  have  to  be 
decided  by  the  companies  concerned,  he  suggested  60 
cycles  and  66,000  volts  as  most  logical.  As  the  load  of 
practically  every  company  lies  within  about  a  .50-mile 
radius,  he  thought  that  no  higher  voltage  would  be 
satisfactory.  Sixty  cycles,  he  stated,  was  becoming  gen- 
erally recognized  as  most  suitable  for  ordinary  trans- 
mission. One  company,  he  said,  was  already  buying 
new  equipment  for  60  cycles  instead  of  its  old  frequency 
of  40  cycles.  Transmission  lines  built  now  should  be 
spaced  for  66,000  volts  and  insulated  for  present  voltage, 
while  transformers  .should  be  purchased  with  66,000- 
volt  taps,  according  to  Mr.  Peck. 

Such  an  "interpower"  system,  he  claimed,  would  do 
as  much  good  comparatively  in  New  York  as  the  super- 
power scheme  will  do  for  the  larger  territory  it  covers. 
It  would  cut  dawn  plant  capacities  necessary,  as  well 
as  cutting  down  interruptions  and  low-water  and  high- 
water  losses. 

A  .symposium  of  operating  practices  of  power  com- 
panies having  various  combinations  of  steam  and  hydro- 
electric plants  was  given  by  engineers  of  the  companies. 
A  particularly  interesting  method  of  load  dispatching 


was  described  by  Mr.  Hague  of  the  Rochester  Gas  & 
Electric  Corporation. 

In  a  discussion  of  transformer  loading  it  was  stated 
that  the  Elmira  Water,  Light  &  Power  Company  disre- 
gards connected  load,  as  it  has  found  that  the  peak  on 
nearly  all  transformers  where  no  range  loads  are  pres- 
ent is  about  0.2  kva.  per  service  to  each  customer  (0.24 
kva.  on  dark  days).  About  500  watts  per  customer  is 
allowed  in  transformer  rating. 

J.  K.  Waterhouse,  New  York  &  Queens  Electric  Light 
&  Power  Company,  said  that  to  decrease  the  number  of 
tree  grounds  on  distribution  lines  his  company  used  a 
certain  twine-braid,  rubber-covered  wire  which  was 
cabled  together  with  heavy  twine  for  use  in  thick  woods 
and  used  separately  in  thinner  trees  with  hardwood 
molding  where  necessai-y. 


Princeton  Establishes  New  Engineering 
Lecturesliip 

IN  CONNECTION  with  the  expansion  of  the  engi- 
neering schools  of  Princeton  University  made  possiWe 
by  the  Frick  bequest  and  the  university's  endowment 
fund,  the  Cyrus  Fogg  Bi-ackett  lecture^ip  in  applied 
engineering  technology  has  been  established  by  the 
Princeton  Engineering  Association  of  New  York  City. 
The  first  lecture  under  these  auspices  will  be  delivered 
to  the  engineering  faculty  and  undergraduates  at 
Princeton  on  Dec.  1  by  Samuel  Insull,  pi-esident  of  the 
Commonwealth  Edison  Company,  Chicago,  whose  topic 
will  be  "The  Production  and  Distribution  of  Electrical 
Energy  in  the  Central  Portion  of  the  Mississippi 
Valley. '  Other  lectures  on  public  utility  engineering 
and  i.ianagement  will  follow  Mr.  InsuU's,  and  among 
the  lectui-ers  ■will  be  Charles  L.  Edgar,  pi-esident  of 
the  Edison  Electric  Illuminating  Company  of  Boston; 
Jolui  W.  Lieb,  vice-president  of  the  New  York  Edison 
Company;  Joseph  B.  McCall,  president  of  the  Phila- 
delphia Electric  Company;  William  C.  L.  Eglin,  chief 
engineer  of  the  Philadelphia  Electric  Company,  and 
Herbert  A  Wagner,  president  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  of  Baltimore,  all  of 
them  past-presidents  of  the  National  Electric  Light 
As.sociation. 


Mortgages  on  Memphis  Gas  &  Electric 
Property  to  Be  Foreclosed 

PL'RSUANl-  to  bills  filed  against  the  Memphis  Gas 
&  Electric  Company  in  the  interests  of  New  York 
and  Chicago  controlling  interests,  foreclosure  proceed- 
ings on  mortgages  of  which  payment  w'as  guaranteed 
by  three  bond  issues  of  the  Memphis  utility  company 
have  Ijeen  authorized  in  the  United  States  District  Court. 
The  Memphis  company  has  been  in  the  hands  of  re- 
ceivers for  some  time,  and  their  control  is  continued 
by  the  court  order.  The  bond  issues  on  which  interest 
is  in  default  include  one  of  the  Memphis  Gas  &  Electric 
Company  for  $20,000,000,  of  which  $2,263,000  was  sold; 
one  of  the  Memphis  Consolidated  Gas  &  Electric  Com- 
pany for  $10,000,000,  of  which  $5,728,000  was  sold,  and 
one  of  the  Merchants'  Power  Company.  The  last  two 
companies  were  merged  into  the  one  first  named. 

The  franchises  of  the  Memphis  Gas  &  Electric  Com- 
pany will  be  affected  in  no  way  by  the  action  of  the 
mortgagees,  but  local  holders  of  the  securities  are  likely 
to  be  heavy  losers,  and  of  such  holders  in  the  city  and 
state  there  are  said  to  be  many.     All  the  bills  were 
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filed  for  the  Central  Union  Trust  Company  of  New 
York,  representing  the  Brady  interests  of  New  York 
and  the  Billings  interests  of  Chicago.  The  result  of 
the  foreclosure  will  probably  be  a  sale  at  auction  to 
the  highest  bidder,  and  there  is  thought  to  be  little  doubt 
that  the  metropolitan  interests  will  bid  the  property  in. 


A.  S.  M.  E.  Will  Discuss  Heat  Balance 
and  Fuel  Waste 

POWER  problems  are  to  come  in  for  a  large  share  of 
attention  at  the  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers,  which  will  be  held 
from  Monday  to  Friday,  Dec.  5-9,  in  the  Engineering 
Societies  Building,  New  York  City.  On  Monday  there 
will  be  a  session  on  the  elimination  of  waste  in  industry 
and  an  evening  session  on  education  and  training  in  the 
industries. 

The  main  feature  on  Tuesday  will  be  a  power  waste 
session,  which  will  take  up  the  whole  morning.  It  will 
be  in  the  nature  of  a  "heat-balance  symposium"  and  will 
comprise  four  papers  on  the  heat  balance  of  the  follow- 
ing stations:  Connors  Creek  station  of  the  Detroit 
Edison  Company,  by  C.  H.  Berry  and  F.  E.  Moreton; 
Colfax  station  of  the  Duquesne  Light  Company,  Pitts- 
burgh, by  C.  W.  E.  Clarke;  Delaware  station  of  the 
Philadelphia  Electric  Company,  by  E.  L.  Hopping,  and 
Hell  Gate  station  of  the  United  Electric  Light  &  Power 
Company,  New  York,  by  J.  II.  Lawrence  and  W.  M. 
Keenan.  Simultaneously  with  the  power  waste  session 
there  will  be  a  machine-shop  waste  session  and  a  railway 
session. 

Wednesday  will  be  devoted  to  business.  On  Thursday 
morning  four  papers  will  be  devoted  to  fuel  waste  as 
follows:  "Boiler  Plant  Efficiency,"  by  Victor  J.  Azbe; 
"Fuel  Saving  in  Relation  to  Capital  Necessary,"  by 
Joseph  Harrington;  "Developments  in  Boiler  and  Fur- 
nace Design,"  by  D.  S.  Jacobus,  and  "Producer  Gas  for 
Industrial  Furnaces,"  by  W.  B.  Chapman.  Papers  on 
"Testing  of  Emergency  Fleet  Boilers  Using  Oil  Fuel," 
by  F.  W.  Dean,  and  "Steam  Condensing  Plants,"  by  Paul 
A.  Bancel,  will  be  presented  on  Friday. 


Basis  of  the  New  Orleans  Settlement  that 
Was  Halted  by  Court 

NEW  ORLEANS  newspapers  publish  what  pui-port 
to  be  the  principal  points  of  the  agreement  reached 
by  the  conferees  who  had  under  advisement  a  settle- 
ment of  the  utility  troubles  in  that  city.  This  agree- 
ment, as  reported  in  the  Electrical  World  for  Nov.  19, 
page  1042,  was  halted  by  the  continuing  of  an  injunc- 
tion from  the  Louisiana  Supreme  Court  restraining  the 
city  from  entering  into  any  agreement  with  the  New 
Orleans  Railway  &  Light  Company  on  car  fares.  In 
this  plan,  which  its  supporters  still  hope  to  make  effec- 
tive by  inducing  the  state  to  drop  its  suit  against  the 
city,  detailed  provision  is  made  for  the  financial  read- 
justments that  are  necessary,  though  some  points  are 
still  in  dispute  between  the  city  and  the  company. 

The  outstanding  underlying  bonds  are  not  to  be  dis- 
tributed, and  the  outstanding  4?  per  cen'  general  mort- 
gage bonds,  due  July  1,  1935,  are  to  be  exchanged  for 
25  per  cent  cash  and  75  per  cent  new  general  lien  bonds, 
due  July  1,  1935.  The  new  4  V  jier  cent  bonds  are  to  have 
a  preferred  position  in  that  they  will  rank  after  the  new 
first  and  refunding  open  mortgage  bonds.  Two  reserve 
funds  are  provided,  and  provision  is  made  for  the  crea- 


tion of  a  fund  of  $200,000,  50  per  cent  of  which  is  to  be 
used  for  betterments  and  improvements,  and  the  remain- 
der for  purchase  and  retirement  of  the  new  4J  per  cent 
bonds  at  their  lowest  bid  value. 

No  new  securities  are  to  be  issued  by  the  company 
without  the  consent  of  the  Council,  the  city  to  have  a 
perpetual  option  on  the  property  of  the  company  at  the 
valuation  stipulated  as  of  Dec.  31,  1920,  plus  such  addi- 
tions as  may  have  been  made. 

Electric  light  and  power  rates  are,  by  the  contem- 
plated agreement,  to  remain  unchanged  for  the  test 
period  of  twelve  months,  and  sufficient  funds  are  to  be 
provided  the  receiver  by  the  security  holders'  committee 
for  the  purchase  and  installation  of  needed  equipment 
for  the  electric  light  and  power  plants. 


Committee  on  Electrolysis  Report  Is  Com« 
pilation  of  Present-Day  Knowledge 

THE  American  Committee  on  Electrolysis  has  just 
issued  its  1921  report,  superseding  its  preliminary 
report  of  1916,  in  book  form.  It  is  primarily  a  mar- 
shaling of  the  general  and  specific  knowledge  regarding 
the  causes  of  electrolysis  and  methods  of  electrolysis 
mitigation,  and  in  no  way  attempts  to  lay  dowTi  specific 
recommendations  as  to  best  methods  of  preventing  or 
mitigating  electrolysis  troubles. 

From  one  angle,  the  book  or  report  might  be  regarded 
as  a  complete  text  on  electrolysis,  and  in  a  way  it  is  so 
presented  and  arranged.  A  good  synopsis  of  principles 
with  definitions  of  tenns  is  placed  at  the  beginning  of 
the  report. 

More  than  one-third  of  the  204  pages  of  the  book  are 
devoted  to  discussion  of  the  design,  construction,  opera- 
tion  and  maintenance  of  railways  and  of  underground 
structures  affected  by  electrolysis  and  to  a  discussion  of 
measures  involving  the  interconnection  of  affected  struc- 
tures and  railways,  ending  with  a  summary  of  good 
practice  as  analyzed  by  the  committee. 

The  other  chapter  headings  in  the  book  are  "Elec- 
trolysis Surveys,"  "European  Practice"  and  "Electrolysis 
Research." 

The  committee  making  this  report  is  a  joint  commit- 
tee of  the  following  nine  organizations,  each  having 
three  members  on  the  committee:  American  Institute 
of  Electrical  Engineers,  American  Electric  Railway  As- 
sociation, American  Railway  Engineering  A.ssociation, 
National  Electric  Light  Association,  American  Gas  As- 
sociation, Natural  Gas  Association  of  America,  Ameri- 
can Telephone  &  Telegraph  Company,  American  Water 
Works  Association  and  the  National  Bureau  of  Stand- 
ards.   Bion  J.  Arnold  is  chairman. 


Woman's  Public  Information  Committee 
Appointees 

MISS  0.  A.  BURSIEL  of  Boston,  secretar>-  of  the 
New  England  Division,  National  Electric  Light 
Association,  has  been  appointed  chairman  of  the  re- 
cently formed  woman's  public  information  committee  of 
the  Public  Relations  Section  of  the  national  association. 
Other  members  are  Jliss  R.  E.  McKee.  IMiddle  West 
Utilities  Company,  Chicago;  Mrs.  Paul  Rittenhouse, 
Northern  States  Power  Company,  Minneapolis;  Miss 
Clotilde  Grunsky,  Journal  of  Electricity  and  Western 
ludiistnj,  San  Francisco;  ^liss  B.  H.  LowTey,  Henry  L. 
Doherty  &  Company,  New  York,  and  Miss  Clare  Zilles- 
son,  Philadelphia  Electric  Company,  Philadelphia. 
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Federal  Power  Commission  Hears  Protest 
of  Electric  Utilities  and  Others 

THE  National  Electric  Light  Association  made  a 
vigorous  protest  to  the  Federal  Power  Commissiodi 
at  a  hearing  in  Washington  on  Monday  of  this  week 
against  General  Regulations  16  and  17,  dealing  with 
depreciation  and  amortization  reserves.  Appearing  for 
the  association  were  Milan  R.  Bump,  president;  Frank- 
lin T.  Griffith,  vice-president  and  chairman  of  the  water- 
power  committee ;  S.  Z.  Mitchell,  H.  G.  Bradlee,  Guy  E. 
Tripp  and  0.  D.  Young  of  the  public  policy  committee; 
W.  E.  Robertson  of  the  executive  committee;  H.  M. 
Edwards,  chairman  of  a  special  accounting  committee; 
W.  J.  Myers,  chairman  of  the  committee  on  uniform 
classification  of  accounts;  Guy  W.  Talbot,  president  of 
the  Pacific  Power  &  Light  Company;  Thomas  Martin, 
president  of  the  Alabama  Power  Company;  H.  J.  Pierce, 
president  of  the  Washington  Irrigation  &  Improvement 
Company;  Gen.  George  H.  Harries,  Dennis  T.  Flynn  and 
F.  W.  Stehr  of  H.  M.  Byllesby  &  Company ;  W.  Paxton 
Little  of  the  Niagara  Falls  Power  Company,  W.  C. 
Lang  of  the  Electric  Bond  &  Share  Company,  G.  F. 
Nevins  of  the  Pacific  Power  &  Light  Company,  and 
George  F.  Oxley  and  Fred  Herbert  of  the  association's 
headquarters  staff.  Dr.  William  McClellan  appeared  for 
the  American  Institute  of  Electrical  Engineers  and 
Colonel  Hugh  Cooper  for  the  consulting  engineers.  The 
Investment  Bankers'  Association  sent  as  its  spokesman 
H.  M.  Addinsell  of  Harris,  Forbes  &  Company,  chair- 
man of  its  public  utility  securities  committee.  Oscar 
Fogg,  executive  manager  of  the  American  Gas  Associa- 
tion, and  R.  A.  Carter,  chairman  of  its  rate  fundamentals 
committee ;  H.  M.  Brundage  of  the  Empire  State  Gas  & 
Electric  Association,  and  W.  H.  Onken,  Jr..  editor  of  the 
Electrical  World,  were  also  in  attendance. 

The  manufacturers  of  electrical  apparatus  and  of 
waterwheels  sent  a  strong  delegation,  which  included, 
besides  Guy  E.  Tripp  of  the  Westinghouse  Electric  & 
Manufacturing  Company  and  0.  D.  Young  of  the  Gen- 
eral Electric  Company,  W.  W,  Nichols  of  the  Allis-Chal- 
mers  Manufacturing  Company,  C.  Elmer  Smith  of  the 
S.  Morgan  Smith  Company,  W.  D.  Ward  of  the  Pelton 
Water  Wheel  Company,  Edwin  S.  Church  of  the  Well- 
man-Seaver-Morgan  Company.  H.  B.  Taylor  of  the  I.  P. 
Morris  department  of  the  William  Cramp  &  Sons  Ship 
&  Engine  Building  Company,  and  A.  F.  Sparks  of  James 
Leffell  &  Company.  The  Electrical  Supply  Jobbers'  As- 
sociation was  represented  by  W.  E.  Robertson  of  Buffalo. 

Industry  Anxious  to  Proceed 
Objection  was  made  to  the  principle  and  theory  of 
depreciation  embodied  in  Regulation  16.  the  National 
Electric  Light  Association  maintaining  that  this  regu- 
lation is  economically  unsound  and  not  required  by  the 
provisions  of  the  water-power  act.  A  recasting  of  the 
regulation  was  suggested  so  as  to  eliminate  the  life-table 
method  and  to  substitute  therefor  a  proviso  that  depre- 
ciation reserves  shall  be  maintained  by  the  licensee  suffi- 
cient to  keep  the  project  in  a  condition  of  repair  adequate 
for  efficient  operation  by  providing  for  necessary  re- 
newals and  replacements  when  made.  With  reference  to 
Regulation  17  it  was  again  urged  by  the  a.ssociation  that 
in  effect  it  penalizes  the  conservatively  financed  licensee 
and  puts  a  premium  on  the  unsoundly  or  extravagantly 
financed  licensee.  Statements  were  filed  by  M.  R.  Bump, 
Franklin  T.  Griffith,  H.  J.  Pierce,  H.  M.  Addinsell,  H.  M. 
Edward.i.  W.  J.  Myers  and  0.  D.  Young. 


In  his  opening  address  at  the  hearing  President  Bump 
outlined  the  objections  to  the  regulations  and  expressed 
the  hope  that  the  restrictions  would  be  removed.  He  said 
the  water-power  act  was  created  to  stop  an  enormous 
national  waste;  to  promote  and  make  possible  the  de- 
velopment of  the  water  resources  of  the  country,  to 
render  these  resources  quickly  available  to  the  general 
public.  From  the  standpoint  of  conservation  of  the  coal 
and  fuel  supplies,  the  re-employment  of  labor  and  the 
reclamation  of  desert  lands,  the  act  is  of  vast  impor- 
tance. He  believed  that  the  machinery  set  up  under  the 
act  governing  the  granting  of  permits  and  cariying  out 
the  terms  imposed  by  the  act  did  not  and  does  not 
contemplate  the  interpretation  placed  upon  the  act  nor 
did  it  contemplate  the  harmful  regulations  which  the 
staff  now  proposes.  The  act,  he  said,  limits  the  making 
of  rules  and  regulations  to  such  as  are  not  in  conflict 
with  the  acf,  and  he  held  that  the  proposed  rules  and 
regulations  are  in  conflict  with  the  act  because,  among 
other  things,  their  effect  is  to  defeat  its  purpose. 

A  careful  sun'ey  of  the  entire  electrical  industry  indi- 
cates the  need  for  an  expenditure  of  §1,000,000,000  an- 
nually over  the  next  five  years,  a  large  portion  of  which 
is  dependent  upon  water-power  development.  Mr. 
Bump  said  that  the  industry  stands  ready  to  proceed 
today  with  the  largest  program  of  development  in  its 
historj',  provided  that  the  water-power  act  is  inter- 
preted in  a  constructive  way  in  accordance  with  both 
its  spirit  and  letter  so  that  the  financing  cf  these  im- 
provements will  be  made  possible. 

Objections  to  Tentative  Classification 

Franklin  Griffith,  speaking  for  the  water-power  com- 
mittee, likened  the  differences  of  opinion  which  existed 
between  the  utilities  and  the  commission  as  the  differ- 
ence between  practice  and  theory.  Under  the  provisions 
of  Regulation  16,  he  said,  a  reserve  is  required  to  main- 
tain 100  per  cent  of  physical  value  base^^.  upon  theoreti- 
cal depreciation  of  the  units  of  the  project  property, 
founded  upon  estimates  of  the  operatir.g-  life  of  such 
units,  which  estimates  are  guesses  and  necessarily  inac- 
curate. In  practical  operation,  he  said  there  is  no 
necessitj'  for  the  gradual  accumulation  in  a  depreciation 
reserve  account  of  a  large  credit  balance  in  excess  of 
that  required  for  the  actual  renewals  and  replacements 
as  made.  Moreover,  he  declared,  the  i-egulat)on  does 
not  take  into  account  the  vicissitudes  of  the  business, 
nor  the  necessity  of  safeguarding  the  financial  struc- 
ture of  the  project,  which,  if  disregarded,  would  make 
it  impossible  to  maintain  and  expand  the  physical  struc- 
ture. 

It  was  pointed  out  by  Mr.  Griffith  that  a  licensee's 
credit  and  power  to  obtain  investment  funds  for  expan- 
sion depends  upon  its  ability  to  make  a  regular  return 
upon  the  investment  in  its  securities.  It  would  there- 
fore be  a  cruel  and  disastrous  rule  which  required  in- 
vestors to  forego  a  return  upon  their  legitimate  invest- 
ment in  order  to  enable  a  licensee  to  ouild  up  in  a 
depreciation  reserve  a  fund  not  vequired  for  actual 
renewals  and  replacements.  He  did  not  contend  that  no 
depreciation  should  be  provided,  but  that  the  deprecia- 
tion reserve  should  be  only  such  as  would  be  necessary 
to  maintain  the  project  works  in.  efficient  operation.  .The 
plan  whicl\  he  suggested  was  that  adopted  Tjy  the  Na- 
tional Association  of  Railway  and  Utility  Commissioner.s. 
and  a  recasting  of  Regulation  16  was  submitted  in  con- 
formity with  these,  regulations.  As  for  the  amortiza- 
tion reserve,  Mr.  Griffith  suggested  that  none  would  be 
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created  unless  and  until  the  licensee  shall  have  received 
a  minimum  definite  return  of  at  least  10  per  cent.  This, 
in  exceptional  cases,  might  be  increased,  depending  upon 
the  hazard  involved. 

Economic  Features  of  Depreciation 

The  brief  of  H.  M.  Edwards  was  devoted  entirely  to 
proving  that  the  straight-line  theory  on  depreciation 
bases  on  life  tables,  which  Regulation  16  prescribes,  is 
wrong  and  unsound  because  it  is  contrary  to  the  facts 
of  the  business.  Mr.  Edwards  also  showed  that  the 
alternate  plan  recommended  by  the  National  Electric 
Light  Association  not  only  conformed  with  the  require- 
ments of  the  act  but  also  adhered  to  the  facts  of  the 
business.  His  contention  was  that  the  regulation  as 
now  worded  attempts  to  force  into  the  utilities'  books 
and  accounts  mere  matters  of  opinion,  estimate  or  con- 
jecture, whereas  books  and  accounts  should  reflect  only 
facts  and  the  actualities  of  the  business.  The  regula- 
tion requires  that  a  reserve  should  be  created  against 
every  unit  in  service,  beginning  six  months  after  instal- 
lation, whether  it  is  to  be  ultimately  retired  or  not. 
Such  resei'ves  against  units  remaining  in  service  inflate 
the  cost  of  operation  and  are  not  in  fact  reserves  for 
depreciation,  but  are  provisions  for  the  amortization 
of  the  investment.  The  method  outlined  by  the  National 
Electric  Light  Association  for  meeting  the  requirements 
of  the  act  as  regards  depreciation  reserves  represents, 
Mr.  Edwards  maintained,  the  matured  opinion  of  the 
entire  central-station  industry  of  the  country  and  is 
the  method  followed  by  the  great  bulk  of  the  individual 
corporations  engaged  in  the  business.  They  are  similar 
to  those  adopted  by  the  National  Association  of  Railway 
and  Utility  Commissioners,  which  system  was  adopted 
after  long  conference  with  all  types  of  public  utilities. 

W,  J.  Myers  filed  a  memorandum  objecting  to  the 
form  of  annual  report  required  by  the  commission, 
which  he  said  called  for  much  information  beyond  the 
scope  of  the  federal  water-power  act.  He  suggested 
that  the  annual  report  might  be  confined  to  four  pages, 
ome  for  the  annual  income  account,  the  next  two  for 
a  comparative  balance  sheet,  and  the  fourth  for  such 
statistics  as  the  commission  legitimately  needs  to  gather. 

The  Intent  of  Congress 

H.  J.  Pierce,  who  was  in  Washington  from  1913  until 
the  water-power  act  was  enacted  in  June,  1920  reviewed 
his  impressions  of  how  Congress  intended  the  act  to  be 
interpreted  and  administered.  He  said  that  Congress 
did  not  intend  the  Federal  Power  Commission  to  be  a 
regulatory  body,  nor  did  it  expect  that  the  commission 
would  adopt  such  drastic  and  restrictive  regulations  as 
those  proposed  by  the  staff.  This,  he  said,  was  indi- 
cated by  the  appropriation  of  $100,000  to  administer 
the  act,  a  sum  which  the  next  Congress  refused  to  in- 
crease. His  impres.'^ion  was  that  Congress  intended  that 
the  act  should  be  simply  administrative  and  that  regula- 
tion should  be  left  to  the  states.  In  his  opinion  the 
regulations  as  adopted  by  the  commission  are  too  re- 
strictive and  technical  and  tend  to  destroy  the  entire 
benefits  of  the  act. 

H.  M.  Addinsell  of  Harris,  Forbes  &  Company,  in  re- 
ferring to  Regulation  17,  said  the  simpler  and  clearer 
the  regulations  are  made,  having  in  mind  the  protection 
of  the  consumers,  the  government  and  the  security  hold- 
ers, the  better  it  will  be  for  all  concerned.  If,  he  said, 
we  are  to  go  forward  on  the  vast  program  of  develop- 
ment of  water  powers  that  economists  and  students  of 


the  affairs  of  our  country  had  hoped  would  be  made 
possible  by  the  enactment  of  the  federal  water-power 
act,  we  must  necessarily  make  the  financing  of  those 
water  powers  and  the  resulting  securities  attractive  to 
the  investment  public.  There  is  no  great  central  reser- 
voir of  capital  waiting  to  be  invested  in  these  enter- 
prises. A  rate  of  return,  before  amortization  sets  in, 
of  at  least  10  per  cent  in  any  case  should  meet  this 
objection  to  the  present  regulation.  It  should  be  borne 
in  mind,  he  said,  that  the  rate  of  return  under  dis- 
cussion is,  moreover,  merely  permissive  and  not  guaran- 
teed. It  imposes  a  limitation  on  maximum  profits,  but 
gives  no  insurance  as  to  any  minimum  return. 

The  Viewpoint  of  the  Manih^acturees 

0.  D.  Young,  vice-president  of  the  General  Electric 
Company,  acted  as  the  spokesman  for  the  various  manu- 
facturing interests  represented.  He  made  no  preten- 
sions, he  said,  to  understand  the  various  theories  of 
depreciation  involved,  but  was  willing  to  abide  by  the 
judgment  of  those  who  are  purchasers  of  equipment. 
His  recent  visit  to  Germany  indicated  that  the  large 
electrical  manufacturing  companies  there  were  working 
100  per  cent  on  electrical  apparatus  and  supplies  in- 
tended not  only  for  German  consumption  but  for  export 
to  the  Scandinavian  countries  and  to  Italy.  The  same 
condition,  he  said,  prevailed  in  Japan,  which  he  also 
recently  visited.  Mr.  Young  contrasted  this  condition 
of  affairs  with  that  existing  in  this  country,  where  the 
manufacturers  are  operating  only  about  25  per  cent  of 
their  capacity.  Inquiry,  he  said,  revealed  that  the 
hydro-electric  construction  program  was  being  retarded 
because  of  differences  over  Regulations  16  and  17.  He 
hoped,  therefore,  it  would  be  possible  to  reconcile  these 
differences  so  that  the  utility  companies  would  be  en- 
abled to  finance  new  developments  and  place  orders  with 
the  manufacturers  of  waterwheels  and  electrical  machin- 
ery. This,  he  maintained,  would  go  a  long  way  toward 
solving  the  unemployment  problem  which  now  confronts 
the  industry  and  would  permit  the  country  to  take  its 
proper  place  in  catering  to  the  larger  needs  of  the  world. 

No  decision  was  reached  by  the  commission  on  the 
questions  involved,  but  the  expectation  is  that  after  a 
perusal  of  the  briefs  some  modification  would  be  made 
in  Regulations  16  and  17. 


Pennsylvania  Edison  Reached  Its 
Maximum  Output  in  October 

THE  highest  hourly  peak  load  ever  reached  on  the 
Pennsylvania  Edison  Company  system,  which  sup- 
plies the  city  of  Easton  and  other  places,  was  carried 
during  the  month  of  October,  when  it  rose  to  17,330  kw. 
That  this  was  not  merely  a  momentary  demand,  but 
was  an  indication  of  an  improvement  in  industrial  con- 
ditions, is  shown  by  the  fact  that  the  kilowatt-hour 
output  for  the  month  was  also  the  highest  recorded,  in 
the  history  of  the  company.  The  figure,  S, 108.270 
kw.hr.,  was  more  than  500.000  kw.hr.  above  the  total 
for  the  previous  month,  which  was  7,538,750  kw.-hr.- — 
up  to  that  time  the  highest. 

These  encouraging  records  were  made  notwithstand- 
ing the  fact  that  the  lai-gest  of  the  power  customers  are 
using  less  energy  than  in  normal  times.  The  increase 
is  thus  due  to  the  large  number  of  new  customers  taken 
on  during  the  past  year  and  the  f;n  t  that  manj'  of  the 
smaller  communities  are  using  an  increasing  -amount  of 
energy. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Electric  Yacht  on  Pacific. — ^The  first 
electrically  driven  yacht  built  on  the 
Pacific  Ocean  is  under  construction  at 
Los  Angeles  for  Capt.  G.  Allen  Han- 
cock, oil  operator.  It  will  have  a 
cruising  radius  of  6,000  miles  and  when 
completed  next  summer  will  go  on  a 
cruise  of  the  South  Seas. 

New  Municipal  Plant  in  Ohio. — Fol- 
lowing discontinuance  of  the  Spring- 
field, Troy  and  Piqua  traction  service 
because  of  financial  troubles,  the  village 
of  North  Hampton,  Ohio,  found  itself 
cut  off  from  electric  light  and  power 
service.  The  village  has  in  consequence 
just  installed  a  municipal  plant  supply- 
ing street,  residence  and  business  serv- 
ice at  110  volts. 

University  of  Toronto  Opens  New 
Electrical  Building. — The  new  electri- 
cal building  of  the  University  of 
Toronto,  Canada,  which  was  in  partial 
use  last  session,  has  been  completed 
and  was  formally  opened  on  Nov.  4  in 
connection  with  the  annual  reunion  of 
the  Engineering  Alumni  Association  of 
the  university.  The  new  building, 
which  forms  a  group  with  the  mining 
and  mechanical  engineering  buildings, 
is  225  ft.  X  68  ft.  in  area.  Two-thirds 
of  the  space  is  occupied  by  the  depart- 
ment of  electrical  engineering  and  one- 
third  by  the  departments  of  civil  engi- 
neering and  applied  mechanics. 

How  Norwegian  Hydro-Electric  Com- 
pany Avoids  Pipe  Lines  on  Hillside. — 
The  disfigurement  of  the  scenery  by 
exposed  pipe  lines  on  the  hillside  has 
been  obviated  by  one  of  Norway's 
newest  hydro-electric  systems — that  at 
Herlandsfossen.  Here  the  water  is 
conveyed  from  the  service  reser\'oir  to 
the  turbines  by  an  unlined  pressure 
tunnel  the  static  head  of  which  at  its 
lower  end  is  450  ft.  This,  Engineering 
believes,  is  by  far  the  highest  head  for 
which  an  unlined  tunnel  has  been  de- 
vised in  Europe,  if  not  in  the  world. 
From  the  foot  of  this  tunnel  the  pipe 
lines  run  through  a  horizontal  tunnel 
to  the  power  house.  The  power  pro- 
duced is  used  mainly  for  lighting  and 
general  purposes  in  the  neighboring 
toivns  and  villages.  The  power  station 
has  been  built  for  a  maximum  capacity 
of  14,000  hp. 

Grand  Opera  by  Wireless. — The  pos- 
sibilities of  wireless  telephony  were 
once  more  demonstrated  recently  in 
Chicago  when  Edith  Mason,  lyric  so- 
prano of  the  Chicago  Urand  Opera 
Company,  from  the  Auditorium 
Theater  sang  to  50,000  persons  in 
Kansas  City,  Minneapolis,  Cincinnati, 
Pittsburgh  and  intermediate  points. 
The  test  was  made  under  actual  opera 
conditions  and  consisted  of  an  opening 
address  by  Mary  Garden,  an  orchestra 
.selection  and  Miss  Mason's  solo.  High 
up  in  the  wings  of  the  theater,  almost 
out  of  sight  of  the  audience,  a  small  in- 
strument caught  the  music  of  the  r)r- 
chestra  and  the  voice  of  the  singer  an<-' 
firried  them  by  wire  to  the  roof  of  the 


Commonwealth  Edison  Company,  where 
they  were  transmitted  to  50,000  receiv- 
ing instruments.  For  days  a  notice 
of  the  test  had  been  going  out  over  the 
wireless  to  the  operators  within  a  radius 
of  1,000  miles,  and  when  the  announce- 
ment, "This  is  station. KYW,  Chicago," 
was  sent,  all  were  "listening  in." 
The  Westinghouse  Electric  &  Manu- 
facturing Company,  which  is  con- 
ducting this  work,  has  also  broadcastea 
on  a  360-meter  wave  length,  without 
relaying,  entire  operas  and  vsdll  con- 
tinue to  do  so  during  the  season. 

More  Electric  Steam  Boilers. — For 
some  time  past  there  have  been  in 
operation  in  Italy,  Switzerland  and 
France  boilers  in  which  the  steam  is 
generated  by  the  passage  of  electric 
current  through  the  water  they  contain. 
Le  Genie  Civil  describes  a  large  boiler 
— one  of  two  working  on  this  principle 
— which  is  of  the  Bergeon-Fredet  type 
and  which  has  been  supplied  by  the 
Etablissements  Joya  of  Grenoble  to 
paper  works  at  Brignoud,  in  the  De- 
partment of  Isere.  Actually  the  instal- 
lation at  the  works  comprises  three  of 
these  electric  steam  boilers,  but  one 
of  them  is  only  half  the  size  of  the 
others  and  was  laid  down  experiment- 
ally. The  results  obtained  with  it  were, 
however,  so  successful  that  the  two 
larger  boilers,  each  of  which  is  suf- 
ficiently large  to  absorb  3,500  kw.  of 
electrical  energy,  were  ordered. 

Electrification  of  London  Railway. — 
A  comprehensive  scheme  for  the  elec- 
trification of  the  London  suburban 
lines  of  the  Southeastern  &  Chatham 
Railway  is  reported  in  the  Electrician. 
The  scheme  embraces  the  lines  within 
a  radius  of  about  30  miles  from  Char- 
ing Cross.  Section  A  of  the  route  has 
a  mileage  of  94  and  Section  B  a  mile- 
age of  140.  It  is  hoped  to  gain  gov- 
ernment aid  and  to  proceed  with  the 
work  of  electrification  by  three  stages. 
Increased  speed  and  service  will  be  the 
great  advantages.  The  equipment  will 
be  of  the  direct-current  third-rail  type, 
supplying  energy  to  the  train  motors 
at  1,500  volts  from  substations  which 
will  receive  and  convert  high-tension 
alternating  current.  Rolling  stock  will 
be  of  the  motor-car  type  with  multiple- 
unit  control.  Two  motor  coaches  and 
one  trailer  coach  will  constitute  a  unit, 
and  trains  of  three,  six  or  nine  coaches, 
accommodating  256,  512  and  768  pas- 
sengers respectively,  will  be  run. 

New  Indiana  System  Developed. — 
An  order  just  issued  by  the  Indiana 
Public  Service  Commission  to  the 
Browne-Mills  Electric  Company  of 
North  Manchester  reveals  the  develop- 
ment of  a  small  electric  system  in 
northern  Indiana  by  the  Bippus  inter- 
ests of  Huntington.  In  petitioning  for 
relief  from  part  of  a  previous  order,  the 
Browne-Mills  company  told  the  com- 
mission that  the  Bippus  interests  have 
already  built  an  electric  transmission 
line  from  Huntington,  where  they  have 
a  private  electric  plant,  to  GobJesville 
and  to  Bippus,  nearby  places.  The  Bip- 
pus Utilities  Company  is  being  formed. 
By  January  or  February,  the  Browne- 
Mills  petition  said,  the  new  company 
will  have  connected  the  North  Man- 
rhostor  system,  now  operated  by  the 
Browne-Mills  Company,  with  Bippus 
lines,  which  now  are  within  about  5 
miles  of  North  Manchester.  Because 
of  this  fact  the  Browne-Mills  company 
requested  the  commission  to  relieve  it 
from  certain  improvements  which  the 
commission  ordered  should  be  made  in 
the  North  Manchester  service. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


New    York    Electrical    Society. — Dr. 

Charles  P.  Steinmetz  spoke  on  "Long- 
Distance  Power  Transmission"  before 
the  meeting  of  this  society  on  Nov.  25. 

Institute  Section  Meetings. — Section 
meetings  of  the  A.  I.  E.  E.  for  next 
week  are  scheduled  as  follows:  Nov. 
28,  Minnesota,  "Theory  of  the  Vacuum 
Tube  and  Its  Engineering  Applica- 
tions," by  C.  M.  Jansky,  Jr.;  Nov.  30, 
Atlanta,  "Waterwheels";  Dec  2,  Sche- 
nectady, "The  Superpower  System,"  by 
W.  S.  Murray;  Dec.  2,  Providence,  "Re- 
cent Developments  in  Electrolysis  Test- 
ing," by  E.  R.  Shephard. 

St.  Louis  Electrical  Board  of  Trade. 
— The  executive  committee  of  this  or- 
ganization has  voted  to  hold  an  elec- 
tric show  in  St.  Louis  during  the  spring 
of  1922.  A  preliminary  committee  to 
canvass  the  trade  reported  that  60  per 
cent  of  the  space  was  spoken  for  by  St. 
Louis  firms  in  the  course  of  ten  days' 
work.  This  committee  was  composed 
of  E.  J.  Spencer  (chairman),  C.  E. 
Michel,  F.  A.  Rick,  L.  F.  Philo,  J.  J. 
Roche,  H.  T.  Bussmann  and  A.  C. 
Brandt. 

Worcester  A.  I.  E.  E.  Section  Forms 
Program. — The  Worcester  (Mass.)  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  has  planned  the  follow- 
ing program  for  this  year's  meetings 
under  the  chairmanship  of  George  M. 
Hardy,  superintendent  of  distribution 
for  the  Worcester  Electric  Light  Com- 
pany: Dec.  15,  "Meters,"  by  A.  R. 
Rutter,  meter  engineer  with  the  West- 
inghouse Electric  &  Manufacturing 
Company;  Jan.  19,  1922,  "Electric 
Traction,"  by  W.  S.  Murray,  consulting 
engineer.  New  York  City;  Feb.  16, 
paper  on  "Telephony,"  speaker  to  be 
announced;  March  16,  ladies'  night, 
"Electrical  Household  Appliances"; 
April  20,  prize  competition  paper  by 
local  member;  May  18,  annual  meeting. 


Coming    Meetings    of    Electrical    and 
Other  Technical  Societies 

A.    I.    E.    E.    Section    Meetings — Jnnnesota. 

Nov.  2S  ;  Atlanta.  Nov.  30  ;  Providence. 

Dec.   2  ;  Baltimore,  Dec   8  ;  New  York. 

Dec.  U. 
A.  I.  and  S.  E.  E. — Cleveland  Section,  Dec. 

U:    Chiraco    Section.    Dec.    16:    Pitt.s- 

burgh    Section,    Dec.    19;    Philadelphia 

Section,   Deo.   20. 
Electrical     Supply     Jobbers'     Association — 

Cleveland,   Xov.    30,  Dec.  1-2.     Atlantic 

Division,  Cleveland,  Nov.  29. 
American  Socii'ty   of  Mechanical   Engineers 

— New  Vorlc.  Doc.   5-9. 
American    Society    of    Refrigerating    Engi- 

neiTs — New  Yorli,  Dec.   5-7. 
American  Institute  of  Chemical  Engineers — 

Baltimore,  Dec.  6-9. 
American    Physical    Society — Toronto,    Dec. 

27-30. 
American  As.>iociation  for  the  Advancement 

of  Science — Toronto,  Dec.  27-31. 
American      Engineering     Council  —  Wash- 

InKtnn,  ,Ian.   B-6. 
Western    Association    of    Electrical    Inspec- 
tors—Cliicaco,    Jon.    17-19. 
American   Soclctv  of  Civil  Engineers — New 

York.  Jan.  18-19. 
Lighting  Fixture  Dialers*  Society  of  Amer- 

Ira— Milwaukee.   Jnn.    .'in. Feb.    2. 
National    Meter   Committee.    N.    E.    L.    A. — 

Springfield,  111.,  Feb.  15. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Relative  WeiRhl  of  Observation  and 
of  Scientific  Measurement  in  AssessinR 
DamaKes  from  Overflow. — Holcomb  vs. 
Alpena  Power  Company  was  a  suit 
arisinK  because  of  the  overflowing  of 
part  of  plaintiff's  farm  on  account  of 
a  dam  maintained  by  the  power  com- 
pany. The  plaintiff's  original  suit  for 
an  injunction  forbidding  the  mainte- 
nance of  the  dam  had  been  denied,  but 
damages  had  been  awarded  to  him,  and 
against  these  the  power  company  ap- 
pealed to  the  Supreme  Court  of  iVIichi- 
gan.  This  court  found  the  award  ex- 
cessive, reducing  it  from  $6,555  to 
$3,820.  In  estimating  the  relative 
weight  of  conflicting  testimony  the 
court  said:  "The  law  is  well  settled  in 
ihis  state,  as  well  as  elsewhere,  that 
tests  from  observation  and  experience 
are  competent  evidence  against  scien- 
tific measurements  and  theories  and 
often  more  satisfactory  when  the  two 
are  brought  into  conflict."  (184  N.  W. 
587.)* 

The  Fourteenth  Amendment  Applied 
to  the  Public  Service  Railway  Company 
of  New  Jersey. — In  Public  Service  Rail- 
way Company  vs.  Boai'd  of  Public 
Utility  Commissioners  of  New  Jersey 
an  application  was  made  to  the  United 
States  Circuit  Court  of  Appeals  against 
decisions  of  the  commission  on  the 
ground  tlmt  those  decisions  involved 
confiscation.  The  court  in  granting  a 
temporary  injunction  against  the  com- 
mission's order  of  July  14  made  it  con- 
tingent upon  a  certain  rate  of  fare  not 
being  exceeded  during  the  pendency  of 
the  injunction.  The  grounds  for  over- 
ruling the  commission's  decision  were 
that  the  board  had  underestimated  or 
wholly  excluded  from  its  valuation  cer- 
tain of  the  company's  properties,  that 
the  rates  fixed  by  the  board  provided 
no  return  for  the  service  of  the  proper- 
ties excluded,  and  that  the  rates  fixed 
were  to  that  extent  confiscatory  and 
therefore  in  conflict  with  the  Fourteenth 
Amendment  of  the  Constitution. 

Purchasing  Company  Not  Hound  by 
an  Original  (Contract  Subsequently 
Modified.— In  City  of  Albany  vs. 
Georgia-Alabama  Power  Company  the 
city  sought  to  have  the  company  en- 
joined from  cutting  off  the  energy  fur- 
nished the  city  under  contract,  the  city 
alleging  that  the  company  wrongfully 
demanded  immediate  payment  of  a  bill 
".reatly  in  excess  of  the  amount  justly 
owed  it  by  the  city.  The  company  predi- 
cated its  claim  upon  an  alleged  con- 
tract subsequent  to  the  original  one  be- 
tween the  city  and  the  Albany  Power 
^  Manufacturing  Company,  which  the 
defendant  company  had  succeeded.  In 
affirming  judgment  for  the  defendant 
the  Supreme  Court  of  Georgia  held 
that  the  purchasing  corporation  was 
not  bound  to  fulfill  the  terms  of  the 
original  contract  and  was  not  estopped 

•The  left-hand  mimliers  refer  to  the  vol- 
ume nnd  the  rlBht-hnnd  numbers  to  the 
page   of  the  Nntional   Recorder   System. 


from  asserting  that  if  it  was  bound  by 
any  contract  it  was  the  one  under 
which  it  had  operated  from  the  time 
of  its  purchase  of  the  property  of  the 
first  corporation  up  to  the  time  that  the 
controversy  had  its  origin.  (108  S.  E. 
528.) 

Company's  Control  of  Appliances  Not 
an  Inference  from  Rules  Printed  on 
Hack  of  Contract. — On  a  rehearing  of 
McTerran  vs.  Merchants'  Heat  &  Light 
Company  (see  Electrical  World, 
Aug.  27,  page  438),  the  Appellate  Court 
of  Indiana,  which  had  found  the  defend- 
ant company  not  liable  because  of  an 
electrical  injury  causing  death,  the  court 
holding  that  the  company  did  not  own 
or  control  and  therefore  was  not  re- 
sponsible for  the  defective  apparatus 
to  which  the  injury  was  due,  refused 
to  amend  its  former  decision.  Counsel 
urged  that  certain  statements  printed 
on  the  back  of  the  sheet  of  paper  on  the 
face  of  which  the  contract  was  written 
constituted  evidence  from  which  the 
jurors  might  have  concluded  the  com- 
pany did  control  the  apparatus  in  ques- 
tion, the  contract  being  made  "subject 
to  the  rules  and  regulations  printed  on 
the  back"  and  something  being  said  in 
these  rules  and  regulations  about  appli- 
ances "installed  in  the  premises  by  the 
company  at  its  expense."  The  Appellate 
Court  found  no  evidence  whatever  to 
bear  out  counsel's  supposition,  it  hav- 
ing been  conceded  that  the  company 
did  nothing  more  than  connect  its  wire 
to  the  customer's  switchboard.  (132 
N.  E.  267.) 

Pennsylvania  Supreme  Court  on  Po- 
lice Power. — In  reversing  an  order  of 
the  Public  Service  Commission  of 
Pennsylvania  for  a  reduction  of  tolls 
charged  by  a  Bethlehem  bridge-owning 
coporation  to  a  street  railway  (New- 
Street  Bridge  Company  vs.  Commis- 
sion), the  Pennsylvania  Supreme  Court 
made  these  observations  on  police 
power:  "It  seems  the  growing  tend- 
ency is  to  broaden  the  scope  of  the 
police  power;  it  is  now  out  of  the  ques- 
tion to  hazard  a  definition  of  it,  or 
even  to  decide  that  action  such  as  in- 
dicated may  not  be  declared  a  lawful 
exercise  of  this  power.  Judges  in  other 
days  said  it  was  for  the  benefit  of  the 
common  weal,  in  furtherance  of 
morality,  health,  safety,  general  pros- 
perity and  the  like;  but  it  is  growing 
to  be  regarded  by  some  more  as  the 
handmaid  of  socialism,  without  refer- 
ence to  any  of  the  great  fundamental 
principles  on  which  organized  society 
rests.  The  justification  for  the  exercise 
of  police  power  over  these  companies 
and  their  contracts  was  that  their 
business  occupied  a  peculiar  position 
on  the  highways  of  the  commonwealth, 
interwoven  with  the  public  life  and  of 
a  nature  essentially  monopolistic  in 
character,  compelling  the  public  to  be 
their  customer  whether  it  would  or  not. 
They  operated  under  charters  and  laws 
with  certain  governmental  powers  not 
given  to  ordinaiy  companies.  Indis- 
pensably creatures  of  the  state,  they 
dealt  with  the  public  directly  and  the 
public  had  to  deal  with  them.  As  to 
the  extent  of  regulation,  this  court  has 
consistently  held  that  neither  the  com- 
mission nor  the  Legislature  could  enter 
the  field  of  public  service  activity  un- 
less it  was  for  the  benefit  of  the  public 
generally,  and  then  only  after  a  fair 
return  was  made  to  the  company,  or, 
in  other  words,  in  the  application  of  the 
police  power  confiscation  could  not  take 
place."     (114  At.  378.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Contract  for  Sale  of  Bonds  Is  Modi- 
fied.— The  practice  of  some  California 
utilities  of  entering  into  a  contract  for 
the  sale  of  bonds,  subject  to  the  ap- 
proval of  the  Railroad  Commission,  en- 
countered a  snag  when  the  commission 
modified  the  terms  of  an  issue  of  $1,- 
000,000  of  7  per  cent  bonds  sought  by 
the  Southern  California  Gas  Company. 
The  utility  on  Sept.  26  had  made  a  con- 
tract to  sell  this  issue  at  93  J  per  cent 
of  its  face  value,  plus  accrued  interest, 
and  filed  its  application  with  the  com- 
mission on  Oct.  10.  The  matter  was 
heard  and  submitted  on  Oct.  28.  In  the 
meantime,  the  commission  pointed  out, 
the  bond  market  had  improved,  and  the 
commission's  order  directed  the  com- 
pany to  sell  the  bonds  at  not  less  than 
95  per  cent  net  and  accrued  interest, 
without  the  payment  of  any  commis- 
sion or  brokerage.  The  commission  an- 
nounced that  it  will  be  governed  by 
market  conditions  as  they  exist  at  the 
time  it  passes  on  an  issue  of  securities, 
and  not  by  the  market  conditions  as 
they  existed  at  the  time  any  contract  to 
sell  bonds  was  made. 

Regulation     of    Off-Peak    Service. — 

Canceling  proposed  limited-hour  rate 
schedules  of  the  Commonwealth  Edison 
Company  and  substituting  others  as  a 
result  of  complaint  against  the  com- 
pany's charges  by  a  number  of  indus- 
trial companies,  the  Illinois  Commerce 
Commission  laid  down  the  following 
principles  as  governing  ones  in  the 
cases  at  issue:  (1)  The  Illinois  Com- 
merce Commission  has  full  authority 
over  all  public  utility  rates  regardless 
of  the  fact  that  they  may  have  been  the 
subject  of  private  agreement;  (2)  the 
failure  of  an  electric  company  render- 
ing service  at  reduced  rates  iluring  off- 
peak  hours  to  enforce  restrictions  on 
service  is  not  a  waiver  of  the  right  to 
enforce  such  restrictions;  (3)  an  elec- 
tric company  should  not  be  allowed  to 
insert  in  a  rate  schedule  for  off-peak 
service  a  provision  that  when  a  con- 
sumer exceeds  the  allowable  demand  at 
the  time  of  the  peak  hours  he  shall  be 
billed  for  unrestricted  ser\'ice  from  the 
date  of  the  contract  or  from  the  effec- 
tive date  of  the  schedule;  (4>  it  is 
proper  to  include  in  an  electric  rate 
schedule  for  off-peak  service  a  provi- 
sion for  placing  a  limited-hour  con- 
sumer on  the  regular  rate  from  the  be- 
ginning of  any  month  in  which  his  de- 
mand first  exceeds  that  permitted  in 
the  limited-hour  rate  contract;  (5)  it  is 
proper  to  include  in  a  rate  schedule  for 
off-peak  electric  service  a  provision  that 
in  case  a  consumer  who  has  been 
changed  from  the  limited-hour  rate  to 
the  regular  rate,  after  exceeding  the 
allowable  maximum  demand,  shall 
again  elect  to  substitute  the  limited- 
hour  rate  and  then  shall  again  exceed 
the  allowable  minimum,  he  shall  be 
billed  retroactively  under  the  regular 
rates  to  the  be:'inning  of  the  peak  pe- 
riod then  existing. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Charles  E.  Gurney  has  been  appointed 
chairman  of  the  Maine  Public  Utilities 
Commission,  succeeding  B.  F.  Cleaves, 
who  resigned  recently  to  become  secre- 
tary  of   the   Associated    Industries    of 


Maine.  Mr.  Gurney's  nomination  was 
unanimously  confirmed  by  the  Gov- 
ernor's Council  Oct.  29,  and  he  has 
entered  upon  his  duties,  with  head- 
quarters at  Augusta.  The  new  chair- 
man was  bom  at  Portland,  Me.,  forty- 
six  years  ago,  and  since  his  graduation 
from  Colby  College,  in  1898,  he  has 
been  engaged  in  legal  practice.  In 
1917  he  was  a  member  of  the  Maine 
House  of  Representatives,  and  he  was 
elected  from  Cumberland  County  to  the 
State  Senate  for  the  sessions  of  1919 
and  1921.  Upon  the  assumption  of  the 
governorship  by  Percival  P.  Baxter, 
following  the  death  of  the  late  Governor 
Parkhurst,  Mr.  Gurney  was  elected 
president  of  the  Maine  Senate,  and  he 
filled  that  office  until  his  appointment 
as  head  of  the  Maine  commission.  To 
a  representative  of  the  Electrical 
World  Chairman  Gurney  said  that  it 
is  his  belief  that  the  most  valuable  as- 
set of  a  public  utility  is  the  confidence, 
good  will  and  support  of  its  patrons; 
that  there  is  no  deadline  with  public 
utilities  on  the  one  side  and  people 
on  the  other,  and  that  honest  and  iiii- 
partial  regulatory  policies  must  be 
mindful  of  the  fact  that  along  with 
their  application  should  go  a  recogni- 
tion of  the  fact  that  the  money  of 
the  citizens  is  invested  in  these  utilities. 
Henry  K.  Mclntyre,  formerly  associ- 
ate professor  of  electrical  engineering 
at  the  North  Carolina  State  College  of 
Agriculture  and  Engineering,  West 
Raleigh,  N.  C,  has  been  made  full  pro- 
fessor of  electrical  applications.  Geortre 
C.  Cox,  formerly  instructor,  has  been 
made  assistant  professor  of  electrical 
engineering.  William  Hand  Brown,  Jr., 
remains  professor  in  charge  of  the  de- 
partment. 


R.  Joel  Andrus,  until  recently  oper- 
ating engineer  of  the  Central  Power 
Company  at  Grand  Island,  Neb.,  has 
been  transferred  to  the  engineering 
department  of  the  Middle  West  Util- 
ities Company  in  Chicago.  Mr.  Andrus 
is  a  graduate  of  the  electrical  engi- 
neeinng  department  of  the  University  of 
Minnesota,  1907.  He  was  with  the 
Washington  Water  Power  Company 
from  1907  to  1909  and  district  manager 
for  the  Pacific  Power  &  Light  Company 
in  the  Pasco-Kennewick  district  in 
Washington  from  1909  to  1912.  From 
1912  to  1916  he  was  vice-president  and 
general  manager  of  the  Northwest 
Electric  &  Watenvorks  Company  at 
Seattle.  He  was  the  general  manager 
of  the  Indiana  Water  &  Power  Com- 
pany at  Bloomfield,  Ind.,  in  1916  and 
1917  and  has  been  with  the  InsuU  prop- 
erties in  Nebraska  from  that  time  to 
the  present. 

E.  M.  Walker,  who  was  elected  presi- 
dent of  the  Indiana  Electric  Light  As- 
sociation at  the  recent  French  Lick 
Springs  convention,  is  president  of  the 
Terre  Haute  &  Western  Railway,  which 
operates  in  Illinois  as  well  as  Indiana. 
For  a  number  of  years  he  was  con- 
nected with  the  combined  electric  light 
and  gas  business  and  later  had  the 
duty  of  managing  a  gas,  electric  and 
street-railway  business.  Up  to  1912 
he  was  with  the  utility  properties  at 
Muscatine,  Iowa.  From  1912  to  1917 
he  was  in  charge  of  the  electric  light 
and  street  railway  properties  at  Du- 
buque, Iowa,  resigning  in  1917  to  go 
to  Terre  Haute,  Ind.,  as  the  general 
manager    of    the    company.      He    was 


president  of  the  Iowa  Electric  Light 
Association  for  the  year  19)6-1917  and 
for  the  p;ist  year  president  of  the  Illi- 
nois Electric  Railways  Association. 
Mr.  Walker  is  a  native  of  England, 
having  come  to  this  country  in  1887. 
He  was  graduated  from  Williams  Col- 
lege  in    1H97 


Arthur  S.  Blair  has  been  appointed 
assistant  superintendent  of  the  general 
service  department  of  the  Edison  Elec- 
tric Illuminating  Company  of  Boston. 
Mr.  Blair  entered  the  company's  serv- 
ice in  1896  and  was  employed  for  a  time 
in  the  generating  department.  He  re- 
signed in  1897,  but  re-entered  the  or- 
ganization in  1903  as  a  test  man  in 
the  laboratory,  later  becoming  chief 
clerk  and  ultimately  head  of  the  office 
division,  which  post  he  occupied  at  the 
time   of   his   latest  appointment. 

Charles  K.  Nichols,  who  has  been  ap- 
pointed chairman  of  the  Power  Sales 
Bureau,  Commercial  National  Section, 
N.  E.  L.  A.,  is  general  power  agent  of 
the  New  York  Edison  Company.    After 


leaving  Pratt  Institute  in  Brooklyn  Mr. 
Nichols  took  up  special  work  in  indus- 
trial and  works  engineering  in  the 
Brooklyn  Polytechnic  Institute  and  then 
spent  three  years  in  practical  work  in 
New  England  textile  mills.  In  1902  he 
entered  the  service  of  the  New  York 
Edison  Company  and  after  filling  sev- 
eral positions  in  the  commercial  de- 
partment was  placed  in  charge  of  the 
then  newly  organized  power  bureau. 
Since  then  he  has  handled  all  of  the 
commercial  power  work  for  the  com- 
pany. Mr.  Nichols  has  served  as  mem- 
ber of  the  industrial  power  committee 
of  the  A.  I.  E.  E.  and  has  long  been 
identified  with  the  activities  of  the  N. 
E.  L.  A.  both  in  the  national  body  and 
in  the  New  York  Companies'  Section. 
In  the  New  York  section  he  has  been 
a  member  of  the  executive  committee 
for  several  years.  He  was  one  of  the 
original  members  of  the  Power  Sales 
Bureau  of  the  Commercial  National 
Section,  serving  for  two  years  as  its' 
vice-chairman. 

Prof.  Alexander  J.  Wurtz,  who  has 
been  in  charge  of  the  department  of 
electrical  engineering  of  the  Carnegie 
Institute  of  Technology  since  the  open- 
ing of  the  institute  in  1905,  has  been 
named  research  professor  in  the  new 
research  division  of  the  institute  and 
will  give  the  major  portion  of  his  time 
to  this  field  of  work,  though  he  will  still 
give  one  or  two  courses  in  the  electrical 
engineering  dopartmcnt.  William  R. 
Work,  associate  professor,  who  has  also 
been  in  the  department  about  fifteen 
years,  has  been  promoted  to  professor 
and  acting  head  of  the  department  of 
electrical  engineering,  thus  taking  over 
the  administrative  work  formerly  han- 
dled by  Professor  Wurtz. 


1096 


ELECTRICAL     WORLD 


Vol.  78,  No.  22 


Harold  B.  Fisk,  who  was  recently  ap- 
pointed manager  of  the  Walsh  Plate  & 
Structural  Works,  Ltd.,  at  Drummond- 
ville,  Quebec,  was  boi-n  in  England  in 
18S5.  He  was  educated  at  a  grammar 
school  and  Kings  College,  London. 
After  serving  as  a  pupil  with  Baily, 
Grundy  &  Barrett,  a  firm  of  mechanical 
and  electrical  engineers,  at  Cambridge, 
England,  he  went  to  Canada  in  1907, 
entering  the  service  of  the  Shawinigan 
Water  &  Power  Company  as  operator 
in  the  Montreal  terminal  station  and 
being  soon  transferred  to  the  head  of- 
fice of  the  company  in  Jlontreal.     Mr. 


Fisk  has  also  seen  ser\-ice  with  the 
British  Canadian  Power  Company,  now 
the  Northern  Ontario  Power  Company, 
Ltd.,  at  Cobalt,  being  assistant  to  the 
general  superintendent  and  afterward 
superintendent  of  the  Matabitchouan 
River  power  development.  He  has 
been  connected  with  the  Toronto  Power 
Company  at  London,  Ont.  and  the 
Kaministiquia  Power  Company  at  Fort 
William,  Ont.  The  period  from  1916 
to  his  present  appointment  he  spent 
with  the  Southern  Canada  Power  Com- 
pany as  superintendent  of  the  Drum»- 
mond%ille  di%-ision.  Mr.  Fisk  became  a 
member  of  the  A.  I.  E.  E.  in  August, 
1919. 

Guy  Barker,  formerly  in  the  engineer- 
ing department  of  the  Pacific  Gas  & 
Electric  Company,  is  now  associated 
with  the  H.  W.  Johns-Manville  Com- 
pany as  electrical  specialist,  with  head- 
quarters in  San  Francisco. 

Emory  M.  Coffin,  formerly  sales 
manager  of  the  Pierce  Fuse  Corpora- 
tion, Buffalo,  and  B.  F.  Perry,  former- 
ly district  manager  of  the  same  com- 
pany, have  announced  their  resignation 
in  order  to  form  the  Coffin-Perry  Com- 
pany, with  headquarters  at  Columbus, 
Ohio.  The  new  company  will  represent 
well-known  electrical  manufacturers  in 
West  Virginia,  western  Pennsylvania, 
Ohio  and  Kentucky. 

X.  L  Allen,  for  the  past  ten  years 
connected  with  the  Western  Electric 
Company,  Inc..  has  resigned  as  sales 
manager  of  the  Providence  (R.  I.) 
branch  and  has  become  sales  manager 
of  W.  A.  Huse  &  Son,  consulting  elec- 
trical engineers  and  contractors,  128 
Empire  Street,  Providence.  The  light- 
ing and  household-appliance  depart- 
ments of  the  organization  will  be  placed 
under  the  personal  supervision  of  Mr. 
Allen. 


T.  M.  Orchard  has  been  appointed 
production  manager  of  the  Hygrade 
Lamp  Company,  Salem,  Mass.,  succeed- 
ing A.  B.  Stetson,  who  severed  his 
connection  with  the  company  Nov.  1 
to  enter  another  line  of  business.  Mr. 
Orchard  is  a  graduate  of  Bucknell 
University  and  of  the  Massachusetts 
Institute  of  Technology,  and  has  been 
on  the  staff  of  the  Hygrade  company 
about  a  year.  Mr.  Stetson  entered  the 
company's  service  in  1916  after  a  suc- 
cessful career  with  the  General  Electric 
and  Westinghouse  companies  . 

D.  K.  Chadboume  has  been  appointed 
manager  of  the  New  York  office  of  the 
Westinghouse  Electric  International 
Company.  Mr.  Chadboume  went  to  the 
Westinghouse  company  from  the 
George  Cutter  Company  in  1920.  before 
the  latter  was  affiliated  with  the  West- 
inghouse organization,  having  served 
successively  as  Western  district  man- 
ager and  Eastern  district  manager  of 
the  George  Cutter  Company  for  eight 
yeai-s.  beginning  in  1912.  Before  be- 
coming connected  with  the  Cutter  in- 
terests he  spent  six  years  with  the 
.A.llis-Chalmers  Company.  Mr.  Chad- 
bourne  was  graduated  from  Purdue 
University  in  1906. 

Frank  M.  Germane,  known  through- 
out the  automotive  and  allied  indus- 
tries through  his  years  of  association 
with  manufacturers'  distribution  of  ball 
bearings,  has  resigned  as  director  and 
sales  manager  of  the  Marlin-Rockwell 
group.  Mr.  Germane  joined  the  old 
Standard  Roller  Bearing  Company  in 
1903  as  Western  sales  manager  in  Chi- 
cago, covering  all  the  manufacturing 
plants  from  Buffalo  west.  Two  years 
later  he  went  to  the  Philadelphia  fac- 
tory as  sales  manager  and  became  suc- 
cessively general  manager  and  vice- 
president,  when  the  company  was  ab- 
sorbed by  the  Marlin-Rockwell  interests. 
Charles  P.  Cnshway  has  been  ap- 
pointed manager  of  the  cable  and 
specialties  department  of  the  Belden 
Manufacturing  Company.  Mr.  Cush- 
way  joined  this  company  in  1918  and 
since  then  has  served  as  junior  and 
senior  engineer  and  as  assistant  chief 


Leon  H.  Scherck,  general  sales  man- 
ager of  the  Central  Hudson  Gas  &  Elec- 
tric Company,  Poughkeepsie,  N.  Y., 
died  suddenly  on  Nov.  16,  of  angina 
pectoris.  Mr.  Scherck  was  bom  at  New 
Orleans  in  1876.  He  was  graduated 
from  Tulane  University  of  New  Orleans. 
Soon    after   graduation    he    was    asso- 


engineer.  Previous  to  this  he  had  been 
with  the  Commonwealth  Edison  Com- 
pany in  its  meter-testing  department- 
Mr.  "Cushwav  received  his  education  at 
the  Crane  technical  High  School  and 
in  the  electrical  engineering  course  at 
the  Armour  Institute  of  Technology. 


ciated  with  Isadore  Newman  &  Sons, 
bankers  of  New  Orleans,  and  later  with 
Ford,  Bacon  &  Da\-is,  engineers  of  New 
York  City.  In  1909  he  became  general 
sales  manager  of  the  Central  Hudson 
Gas  &  Electric  Company,  which  posi- 
tion he  held  at  the  time  of  his  death. 
Mr.  Scherck  was  nationally  known  as 
an  authority  on  matters  dealing  with 
public  utility  sales.  He  was  also  largely 
interested  in  local  affairs  and  was  presi- 
dent of  the  Poughkeepsie  Chamber  of 
Commei-ce  during  the  year  1917. 

Prof.  Charles  R.  Cross,  for  forty- 
three  years  actively  connected  with  the 
Massachusetts  Institute  of  Technology 
and  because  of  whose  foresight  and  zeal 
the  institute  offered  the  first  degree 
riven  in  an  electrical  engineeri.ng  course 
in  the  United  States,  died  Nov.  16  at 
his  home  in  Brookline,  Mass.  Professor 
Cross  was  bom  at  Troy.  N.  Y.,  in  1848, 
He  was  graduated  from  the  Massachu- 
setts Institute  of  Technology-  in  1870 
.ind  in  1S71  became  an  assistant  in 
physics.  After  seven  years'  ser\-ice  he 
•.vas  appointed  professor  of  physics,  and 
:n  1SS6  he  became  director  of  the  Rogers 
Laboratory,  which  post  he  held  until  m 
tew  years  ago,  when  he  retired  with 
the  title  of  professor  emeritus.  The 
inclusion  of  electrical  studies  in  the 
physics  courses  and  their  later  exten- 
sion into  an  electrical  engineerine  cur- 
riculum at  the  institute  was  largely  due 
to  Professor  Cross's  recognition  of  the 
increasing  importance  of  electrical  ap- 
plications in  civilized  life.  He  was  an  au- 
thority on  sound  and  played  an  import- 
ant part  in  telephonic  development.  As 
a  teacher  he  was  noted  for  his  pioneer 
vision,  thoroughness  of  work  and  devo- 
tion to  the  highest  standards  of  student 
training.  In  the  days  when  the  insti- 
tute itself  was  largely  an  experiment 
Professor  Cross's  self-sacrificing  serv- 
ice v-ds  no  small  factor  in  its  soccess. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Electrical  Sheet  Firm  in  Unsteady 
Steel  Market 

PIPE  and  tubular  goods  seem  to  be  the  most  favored 
of  iron  and  steel  products  at  the  present  time,  and  they 
are  barely  holding  their  own.  Steel  sheets  are  sagging 
consistently,  though  it  was  only  a  little  over  a  month  ago 
that  a  number  of  independent  sheet  makei'S  notified  their 
customers  of  a  five-dollar-per-ton  increase  in  sheet  prices 
which  brought  quotations  to  3.25  cents  on  black,  2.75  cents 
on  blue  annealed  and  4.25  cents  on  galvanized  on  Oct.  15. 
These  quotations  endured  for  some  time,  but  in  the  last 
two  weeks  weakness  has  developed,  and  sheets  may  now 
be  obtained  from  several  sources  for  2.75,  2.25  and  3.75 
cents  for  black,  blue  annealed  and  galvanized  respectively. 
Production  of  sheets  is  still  fairly  high,  some  mills  run- 
ning as  high  as  80  to  85  per  cent  of  capacity,  though  the 
general  average  for  steel  products  is  only  around  50  per 
cent.  The  output  of  electrical  sheet  still  remains  low, 
however,  and  producers  have  their  stocks  well  ahead  of 
demand.  Buying  is  considerably  better  than  a  month  ago. 
Then  even  inquiries  were  somewhat  scarce.  Transformer 
manufacturers  are  coming  into  the  market  more  boldly, 
and  one  producer  is  said  to  have  obtained  several  good 
orders  for  electrical  sheet  from  this  source.  Motor  manu- 
facturers apparently  are  out  of  the  electrical  sheet  market, 
though  it  is  felt  that  the  movement  of  popular-size  motors 
will  encourage  them  to  come  into  the  market  for  raw 
materials  soon.  The  prices  of  electrical  sheet  have  not 
been  affected  either  by  the  two  increases  on  ordinary  sheets 
put  into  effect  Sept.  15  and  Oct.  15  respectively  or  by  the 
weakness  of  the  present  market. 


October  Electrical  Exports  Show  Moderate 
Increase  Over  September 

ELECTRICAL  exports  for  October,  1921,  are  valued  at 
$4,970,332,  showing  an  increase  over  the  preceding 
iT.onth  this  year  of  $91,449,  or  less  than  2  per  cent.  How- 
ever, as  compared  with  Octob  r,  1920,  there  was  a  loss  of 
$5,007,883,  or  approximately  100  per  cent.  This  decrease 
would  be  startling  if  it  were  not  for  the  fact  that  many 
of  the  items  listed  have  decreased  in  money  value  from  25 
to  30  per  cent  during  the  twelve  months  that  have  elapsed. 
That  exports  have  shown  even  a  slight  upward  turn,  how- 
ever, is  taken  for  a  sign  of  encouragement,  and  there  is 
hope  that  the  bottom  of  the  curve,  which  has  been  going 
down  since  March  of  this  year,  has  been  reached.  Septem- 
ber -.vas  the  lowest  month  this  year,  and  the  previous  lowest 
month,  August,  is  still  ahead  of  October  in  value  of  exports. 

The  value  of  exports  for  the  year  to  date  is  still  con- 
siderably ahead  of  that  for  the  first  ten  months  of  1920, 
and  it  may  be  taken  for  grr.nted  that  the  volume  is  far 
ahead.  The  total  value  up  to  Nov.  1,  1921,  is  $86,143,034, 
while  that  for  the  corresponding  period  in  the  previous  year 
is  only  $78,318,655.  However,  it  is  doubtful  whether  the 
end  of  the  year  will  see  this  ratio  still  good,  as  at  the 
present  rate  last  year  will  eclipse  this  by  several  million 
dollars.  Under  the  present  conditions  in  the  export  field 
the  fact  that  the  current  year's  total  will  come  so  close  to 
that  of  1920  may  be  taken  hopefully. 

Only  seven  articles  show  decreases  for  this  ten-month 
period,  including  batteries,  carbons,  interior  wiring  supplies, 
arc  lamps,  metal-filament  lamps,  magnetos  and  rheostats 
and  controllers.    The  most  important  decrease  was  on  bat- 


teries, amounting  to  $1,898,980,  or  approximately  56  per 
cent  of  total  exports  of  this  item  for  1921  to  date.  Ex- 
cluding the  miscellaneous  classification,  eleven  totals  show 
increases,  some  of  the  more  important  being  dynamos  and 
generators,  insulated  wire  and  cable,  motors,  telephones 
and  transformers.  Transformers  continue  to  hold  the 
lead  in  percentage  of  increase,  being  almost  exactly  100 
per  cent  ahead  of  last  year,  with  a  total  of  $7,444,257. 
A  comparison   of  October  and   September  of  this  year 


Oct.,  1920 

Batteries $483,109 

Carbons 137,760 

Dynamos  and  generators 970,840 

Fans 55,212 

Heating  and  cookmg  apparatus.  182,715 

Insulating  wire  and  cable 575,041 

Interior  wiring  supplies 282,999 

Arc  lamps 1,548 

Carbon-filament  lamps 16,871 

Metal-filament  lamps .  354,536 

Magnetos,  spark  plugs,  etc 317,891 

Meters  and   measuring  instru- 
ments     254,876 

Motors 1,255,539 

Rheostats  and  controllexs 64,25 1 

Switches 425,615 

Telegraph  apparatus 24,751 

Telephones   282,488 

Transformers 785,300 

.■Ul  others 3,516,873 

Total $9,988,215 


Nine  Months  Ended 

October 

i>ct.,  1921 

1920 

1921 

$211,758 

$5,368,371 

$3,469,391 

26,526 

1,223,591 

373,832 

779,338 

5,625,877 

6,784,154 

15,444 

986,202 

1,198.509 

74,302 

1.443,578 

1,493,747 

177,536 

5,873,334 

7,799,532 

86,822 

2,617,167 

1,644,985 

1,250 

3,312 

1,879 

3,980 

87,826 

119.376 

104.889 

3.111,320 

2,920,052 

140,063 

2,982,755 

1.269,801 

161,462 

2,123,176 

2,509,383 

525,142 

10,154,662 

13,997,773 

77,735 

1,225,855 

964,363 

176,154 

3,473,439 

3,846,199 

42,769 

506,185 

928,942 

163,397 

2,877,427 

4,235,552 

464,281 

3,765,485 

7,444,257 

1,737,479 

24.853,509 

25,106,503 

$4,970,332  $78,318,655  $86,143,034 


shows  that  the  past  month  exceeded  September  totals  in 
only  eight  items,  including  interior  wiring  supplies,  arc 
lamps,  carbon  lamps,  metal-filament  lamps,  magnetos  and 
spark  plugs,  rheostats  and  controllers,  switches  and  acces- 
sories, and  transformers.  As  in  the  previous  month,  trans- 
formers made  the  best  gain,  one  of  approximately  35  per 
cent.  Insulated  wire  and  cable,  with  a  total  of  $177,536, 
showed  the  largest  drop,  being  30  per  cent  behind  September. 

In  only  two  items  did  the  month  surpass  October,  1920. 
They  are  telegraph  apparatus  and  rheostats  and  controllers. 
All  other  items  showed  a  decrease.  Motor  exports  have 
fallen  off  most,  being  valued  at  only  $525,142,  as  against 
n,255,539    in   October,    1920. 

Figures  in  the  accompanying  table  have  been  received 
from  the  Bureau  of  Foreign  and  Domestic  Commerce, 
Washington,  D.  C. 


Pole  Producers  Awaiting  Freight 
Reduction 

ANY  drop  that  may  come  in  pole  prices  before  the  end  of 
.the  coming  season  in  the  woods,  according  to  a  large 
producer,  is  entirely  contingent  upon  the  movement  of 
freight  rates.  The  present  stock  of  poles  was  brought  out  of 
the  woods  when  labor  costs  were  at  their  peak,  and  it  will 
be  well  into  spring  before  a  new  supply  cut  under  better  la- 
bor conditions  will  be  available.  What  lower  freight  rates  in 
the  meantime  would  mean  to  buyers  can  be  seen  by  compar- 
ing delivered  prices  in  various  cities  of  the  East.  A  40-ft., 
8-in.  Western  red-cedar  pole  is  delivered  f.o.b.  New  York 
for  $19.50,  in  Buffalo  for  $18.50,  in  Pittsburgh  for  $18.10 
and  in  Toledo  for  $17. ."iS.  When  the  freight  rates  from  the 
mill  to  two  points  as  close  together  as  New  York  and  Toledo 
show  a  differential  of  $1.60,  it  is  not  difficult  to  see  what  a 
reduction  of  from  20  to  25  per  cent  would  mean  in  the  cost 
delivered  of  several  carloads  of  poles.  Prices  are  now  about 
200  per  cent  in  advance  of  tht   1915  prices,  90  per  cent  of 
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the  increase,  the  producers  claim,  being  accountetl  for  by 
freight  rates  and  the  other  10  per  cent  by  higher  labor  costs 
and  overhead.  At  the  present  time  there  has  been  some 
reduction  in  rates  in  the  territory  west  of  the  Mississippi 
River,  and  producers  are  looking  forward  to  similar  action 
in  the  Eastern  classification  territory. 

In  spite  of  the  fact  that  some  potential  buyers  are  holding 
off  on  account  of  the  possibility  of  lower  prices,  October  is 
reported  to  have  been  one  of  the  best  months  for  pole  pro- 
ducers in  the  last  year.  There  has  been  some  new  construc- 
tion work  in  the  East  with  quite  a  bit  of  maintenance  and 
replacement  activity  in  th  South  and  Middle  West.  Supply 
is  the  best  for  some  time,  oeing  sufficient  cc  fill  almost  any 
demand.  One  large  producer  reports  ovci  2,000t000  poles  in 
stock  in  various  yards  throughout  th-  country.  There  is  no 
difficulty  in  obtaining  cars  for  shipment,  one  producer  even 
having  gone  so  far  as  to  permit  his  privately  owned  cars  to 
be  put  on  sidings. 

Freight  and  Interest  Cut  Will  React 
on  Electrical  Industry 

Two  important  steps  toward  readjustment  of  business 
conditions  have  just  been  taken  in  the  reduction  of  the 
Federal  Reserve  rediscount  rate  to  4i  or  5i  per  cent,  de- 
pending on  the  locality,  ano  the  cut  ot  10  per  cent  in  freight 
rates  on  agricultural  products,  it  the  opinion  of  several 
large  electrical  manufacturers  and  jobbers  interviewed  by  a 
representative  of  the  Elex:trical  World,  these  reductions 
should  react  favorably  for  them  withm  the  near  future. 

At  the  present  time  the  farmers  ir  many  parts  of  the 
country  have  been  unwilling  to  .iquidate  their  loans  with 
the  cash  they  have  received  for  then  season's  crops,  but 
the  reduction  of  interest  rates  will  induce  them  to  do  so 
in  order  to  take  advantage  of  the  lower  rate  on  new  loans. 
This  action  will  free  considerably  more  money,  and  the 
opportunity  will  then  be  ript  to  push  the  sale  of  farm 
light  and  power  plants,  32-voit  accessories,  farm-line  equip- 
ment, appliances,  etc.  Moreover  a  general  liquidation  will 
result  from  this,  extending  back  inrough  the  dealer  to  the 
jobber  and  to  the  manufacturer.  Not  much  of  this  has  been 
observed  as  yet  on  account  of  the  comparatively  short 
time  the  new  rate  has  been  in  effect. 

Lower  freight  rates  on  agricultural  products,  coming  now 
at  the  season  when  crops  are  moving  well,  are  hoped  to  have 
the  same  effect — that  of  freeing  more  money  in  the  farm 
district,  with  the  same  happy  consequences. 


Christmas-Tree  Lighting-Set  Business 
Expected  to  Be  Good 

ADVICES  received  from  both  manufacturing  and  dis- 
.  tributing  sources  in  the  past  week  indicate  that  for  the 
next  two  months  business  in  miniature  lamps,  including 
Christmas-tree  lighting  sets,  is  expected  to  be  good.  It  is 
true  that  a  good  many  jobbers  and  some  dealers  had  a 
carryover  from  last  year,  but  this  was  not  unwieldy,  and 
in  addition  a  new  type  of  outfit  has  been  put  on  the  market 
and  there  have  been  good  orders  for  this  as  it  has  proved 
popular  with  the  public. 

In  the  East  jobbers  already  have  or  have  on  order  from 
one-half  to  two-thirds  of  the  stocks  they  put  in  last  year, 
but  as  there  was  very  little  carryover  these  orders  may  be 
regarded  as  cautious  feelers.  As  yet  dealers  in  that  section 
are  not  expressing  any  active  demand,  but  things  are 
expected  to  open  up  more  fully  about  the  first  oi  December 
as  retailers  seem  reluctant  at  present  to  order  from  jobbers 
unless  they  are  being  prodded  by  the  public.  Three  leading 
jobbers  in  New  York  expect  to  dispose  of  from  750  to 
1,000  sets  each  this  year.  These  figures  are  from  25  to 
30  per  cent  below  last  year  and  are  conservative  estimates 
of  business  which  is  almost  sure.  The  eight-light  set, 
which  is  proving  a  popular  type,  is  listed  at  $4.75  with 
40  per  cent  off  in  lots  of  one  to  twenty-five  and  45  per 
cent  off  in  lots  of  twenty-five  to  fifty. 

In  New  England  small-lot  buying  is  under  way  from 
jobbers.     So  far,  the  report  continues,  there  is  little  tend- 


ency to  stock  up,  but  orders  very  probably  will  expand  as 
the  holidays  draw  nearer.  The  same  eight-light  set  is 
selling  at  $3  net  in  Boston,  there  being  included  attach- 
ments for  adding  lamps  without  wiring  back  to  the  base 
plug  or  receptacle. 

In  the  Middle  West  both  jobbers  and  dealers  seem  to  be 
moving  cautiously,  with  neither  carrying  very  heavy 
stocks.  Jobbers  estimate  that  this  year's  business  will  be 
within  15  or  20  per  cent  of  last  year's,  or  even  closer. 
The  carryover  from  last  year  was  not  excessively  heavy, 
and  as  a  result  manufacturers  expect  to  do  a  good  busi- 
ness there. 

Pacific  Coas  reports  are  optimistic,  inasmuch  as  dealers 
there  have  ordered  their  full  quota  for  the  season  in  spite 
of  the  fact  that  the  carryover  from  last  year  was  fairly 
heavy  Here  again  the  popularity  of  the  eight-light  set 
overshadowed  the  question  of  the  carryover.  Jobbers  there 
are  expecting  delivery  of  their  orders  within  the  next 
couple  of  weeks. 

The  market  oi.  other  miniature  lamps  is  picking  np  also. 
The  booking  of  a  leading  manufacturer  has  increased  40 
per  cent  in  the  last  three  months  on  automobile  lamps  and 
other  miniatures.  Whether  this  is  due  to  more  confidence 
on  the  part  of  jobbers  and  dealers  or  to  an  actual  increase 
in  use  it  is  difficult  to  say.  This  same  manufacturer  reports 
the  possibility  of  a  shortage  of  Christmas-tree  lighting 
sets  if  demand  is  equal  to  that  of  last  year,  as  some 
makers  cut  down  their  production  considerably  earlier  in 
the  fall.  Business  in  flashlight  bulbs  is  picking  up  also, 
this  being  a  seasonal  phenomenon.  Manufacturers  state 
that,  strangely  enough,  the  demand  curve  for  miniature 
lamps  is  fairly  steady  all  the  year  round  and  has  been  for 
the  last  two  years,  whereas  before  that  there  was  a  heavy 
demand  in  October,  November  and  December  of  each  year 
and  a  light  demand  the  remainder  of  the  year. 

Foreign  competition  in  the  miniarture  lamp  business 
seems  to  be  on  a  par  with  last  year,  about  8,000,000  lamps 
being  imported  up  to  Oct.  1. 


Metal  Market  Situation 

THE  domestic  copper  market  during  the  past  week  has 
been  featured  by  purchases  by  the  brass  makers  and 
the  rolling  mills,  as  was  the  case  the  week  before.  Wire 
makers  placed  a  few  orders,  but  their  needs  are  reported 
to  be  well  covered.  There'  is  a  distinct  improvement  in 
copper,  and  not  for  some  time  have  the  producers  been 
more  optimistic  about  the  outlook.  One  most  noticeable 
development  has  been  the  disposition  on  the  part  of  con- 
sumers to  provide  against  future  requirements,  and  con- 
siderable business  has  been  reported  covering  deliveries  over 
the  first  half  of  next  year. 

Some  of  the  largest  sellers  are  consistent  in  their  un- 
willingness to  quote  beyond  January,  but  it  is  much  rumored 
that  sales  have  been  made  extending  shipment  as  far  ahead 
as  June.  The  effect  of  this  bu>-ing  has  been  to  strengthen 
the  hands  of  the  sellers,  and  the  market  has  been  advancing 
steadily  an  eij-hth  of  a  cent  at  a  time.  Spot  prices  on 
electrolytic  have  been  fixed  at  ISJc.  by  the  refineries. 


NEW  YORK  METAL  MARKET  PRICES 

Kov.  14.  1921  Nov.  21,  ini 

Copper                                                                    £         9     A  £       a       d 

London,  standuxl  spot 67        0      0  67      0      0 

Cents  per  Pound  CentsperPoand 

PrimcLakc 13.25  13  37|  — IJ.SO 

Electrobtio 13   I2J  13  25 

Casting 12  37}  12.50—13.621 

Wirobasc 14  75  14  75—15.00 

Lead,  Am.  S.4R.  Co.  price 4  70  4  70 

Aiitimoiiv 4  70  4  55 

Nil  kel.  iiiftot 4100  4100 

Sheet  zinr,  t.  o.  b.  smelter.                                               9  00  9  00 

Zinc,  spot .       5.20—5.25  5  15 

Tin,  SIrai's 28  75  29  75 

Aluminmn.  98  to  99  per  cent 24.50  29.50 

OLD  METALS 

Cents  per  Pound  Cent*  per  Pound 

Heavy  copper  and  wire 10.50— 10  t7J  10  50"— II  00 

Bras3.he..»vv 5  00-525  500  —  525 

Brasj,  light". 4.75  —  5  00  4  75—500 

Iead,lieavy 3  75  —  4  175  J  75  —  4  I2| 

Zme.oldaorap 2.50  —  2. 75  2.50  —  2.75 


November  26.  1921 
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The  Week 

IN  TRADE 


Prices    When    Quoted    Are    Those    PrevaiUng    at    the 

Opening   of  Business  on   Monday   of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


JOBBERS  in  all  sections  of  the  country  report  a  steady 
movement  of  supplies,  though  not  much  improvement 
over  October  is  noted  by  any  center  but  New  York.  Sev- 
eral large  New  York  jobbers  have  stated  that  if  the  present 
volume  of  sales  continues  the  current  month  will  be  un- 
usually satisfactory.  Much  of  this  business  is  in  wiring 
supplies.  In  New  England  business  is  running  along 
smoothly  and  retail  trade  is  improving  noticeably  owing 
to  better  general  business  conditions  there.  As  a  contrast 
to  this,  retail  sales  in  Atlanta  and  the  Southeast  have 
slumped,  though  jobbers  are  finding  satisfactory  business. 

A  few  price  cuts  have  come  through  during  the  week. 
Chicago  notes  a  10  per  cent  cut  on  high-tension  equipment, 
New  York  a  5  per  cent  lower  discount  on  outlet  boxes, 
and  the  Pacific  Northwest  a  slight  reduction  on  switch 
and  conduit  boxes,  knobs,  tubes,  cleats  and  pole-line  hard- 
ware. 

Construction  seems  to  be  keeping  up  unusually  well  for 
the  time  of  year  and  wiring  materials  are  going  well.  In 
the  Pacific  Northwest  wiring  work  is  so  plentiful  that  there 
is  a  shortage  of  electricians. 


NEW  YORK 


Activity  in  the  electrical  trade  has  held  up  well  this 
week,  and  the  demand  for  wiring  materials  is  increasing 
gradually.  Jobbers  report  that  at  the  present  rate  of 
increase  November  sales  will  exceed  those  of  October 
despite  the  fact  that  there  were  three  extra  holidays  in 
this  month.  Prices  remain  virtually  the  same  as  last 
quoted,  with  the  exception  of  outlet  boxes  which  have  been 
advanced  about  12i  and  14  per  cent  for  galvanized  and 
black  boxes  respectively.  On  a  few  items  some  price  com- 
petition has  appeared;  however,  this  has  been  caused  by 
the  desire  to  move  large  stocks  and  is  by  no  means  general. 

Little  change  has  been  noted  in  the  demand  for  heating 
appliances  and  household  devices.  Manufacturers  are  again 
warning  the  trade  against  last-minute  orders  for  holiday 
delivery.  It  is  expected  that  this  business  will  develop 
rapidly  after  Dec.  1. 

Conduit. — Prices  have  stiffened  slightly  this  week  on  the 
strength  of  the  generally  better  tone  to  business  and  in- 
creasing demand.  .Jobbers'  prices  this  week  ranged  as 
follows:  For  J-in.  black  pipe  in  2,.500-ft.  lots,  $48.29  to 
150.83;  3-iD.,  .$62.06  to  $6.5.32,  and  1-in.,  $88..51  to  $93.16 
per  1,000  ft.  Galvanized  pipe  in  the  same  sizes  was  quoted 
at  $53.19  to  $55.93,  $68.61  to  $72.22  and  $98.91  to  $103.36. 
Stocks  are  good  in  the  above  sizes. 

Rubber-Covered  Wire. — Conditions  in  the  wire  market 
remain  about  as  last  reported.  Demand  is  moderate  and 
orders  are  for  small  quantities.  In  5,000-ft.  lots  No.  14 
rubber-covered  is  quoted  at  $6.50  to  $6.60  per  1,000  ft.  It 
is  understood  that  jobbers  with  large  stocks  have  shaded 
these  prices  slightly  on  orders  for  larger  quantities. 

Flexible  Armored  Conductor. — The  active  demand  for  this 
material  continues,  and  while  jobbers'  stocks  are  low  and 
the  available  supply  from  manufacturers  is  limited,  prices 
remain  unchanged.  No.  11,  two-wire,  single-strip.  Is  quoted 
at  $44.50  to  $46  per  1,000  ft.  in  lots  of  that  quantity. 
Double-strip  is  quoted  at  $46.50  to  $18  per  1,000  ft. 

Loom. — Prices  on  this  materia!  remain  about  as  last 
quoted,  although  manufacturers  claim  that  because  of  the 
cost  of  cotton  present  prices   are   unprofitable.     Both   the 


:,^-in.  and  the  5 -in.  sizes  were  quoted  at  §18  per  1,000  ft. 
in  that  quantity. 

Lamp  Cord. — Demand  is  only  moderate  and  stocks  gen- 
erally are  good.  No.  18,  cotton,  twisted,  sells  for  §12.90 
per  1,000  ft.  and  parallel  in  the  same  size  sells  for  §15.60 
■  per  1,000  ft. 

Outlet  Boxes. — An  advance  of  about  14  per  cent  on  black 
boxes  and  12i  per  cent  on  galvanized  boxes  became  effective 
the  first  of  this  week,  when  the  maximum  discount  was 
decreased  5  points.  Formerly  the  maximum  discount  on 
black  boxes  was  65  per  cent  and  on  galvanized  boxes  60 
per  cent.  This  has  been  reduced  to  60  per  cent  and  55 
per  cent  respectively. 

Schedule  Material. — Like  other  items  of  wiring  supplies, 
this  material  is  moving  satisfactorily.  Jobbers'  stocks 
are  good.  In  standard  package  lots  key  sockets  were 
quoted  at  §18.15  per  100  and  full  sockets  at  §33  per  100. 


CHICAGO 


Although  the  electrical  business  has  been  steady  in  nearly 
all  lines,  the  outstanding  featui-e  of  the  week  was  a  10 
per  cent  reduction  on  high-tension  equipment  by  a  local 
manufacturer.  The  steady  flow  of  electrical  goods  is  en- 
couraging to  jobbers  and  dealers,  but  the  majority  of  them 
feel  that  a  slow  but  firm  revival  of  business  would  be  more 
beneficial  to  the  industry  than  if  a  selling  boom  were  started 
with  the  possible  precipitation  of  a  "second  depression." 
Jobbers  and  dealers  are  alert  for  future  business,  and  they 
are  also  in  the  field  for  new  supplies  since  their  s1w;ks 
are  often  on  limited  bases. 

The  organization  of  more  than  150  civic  and  business 
men  for  the  purpose  of  supporting  the  Landis  award  is 
continuing  to  gain  strength;  and  since  a  majority  of 
business  men  are  backing  this  movement,  some  strong 
action  may  be  expected  to  develop. 

AVire. — Movement  on  No.  14  rubber-covered  wire  has  been 
steady  during  the  week,  although  it  still  sells  for  $6.50 
to  $6^60  per  1,000  ft.  in  5,000-ft.  lots.  Weatherproof  has 
not  changed  in  price  or  demand  and  is  selling  for  16i  cents 
a  pound  in  1,000-lb.  lots.  Bare  wire  base  remains  at  16i 
cents,  and  jobbers  report  some  fair  sales. 

Conduit. — Action  on  conduit  has  been  on  the  increase,  but 
i-in.  black  pipe  still  sells  for  $46.60  to  $48.50  per  1,000 
ft.  in  5,000-ft.  lots.  Jobbers'  stocks  are  sufficient  to  meet 
the  present  calls,  and  many  are  adding  to  their  supplies 
only  when  necessary. 

Flexible  .\rmored  Conductor. — This  material  has  moved 
steadily  during  the  week,  showing  that  suburban  residential 
building  is  continuing.  The  No.  14  two-wire  double-strip 
price  ranges  between  $47  and  $50  per  1,000  ft.  in  5,000-ft. 
lots.  A  number  of  jobbers  have  stocks  on  hand  to  supply 
a  large  amount  of  trade,  but  in  general  the  majority  of 
jobbers  are  working  on  small  stocks. 

High-Tension  Equipment. — One  manufacturer  announces 
a  reduction  of  about  10  per  cent  on  practically  all  his  line 
of  equipment.  Sales  on  heavy  busbar  supports  seem  to 
indicate  that  central-station  companies  are  giving  some 
thought  to  future  extensions  and  also  to  replacement  of 
present  inadequate  apparatus.  Another  manufacturer  re- 
ports a  sale  of  complete  high-tension  equipment,  including 
the  steel  structure,  for  two  6,000-kva.  substations  for  Penn- 
sylvania coal  mines.  Sfill  arwther  company  tells  of  a  large 
order  for  indoor  substation  apparatus  for  a  central  station 
in  the  Pacific  Coast  region. 

Poles. — Movement  on  poles  has  declined  slightly  from 
the  activity  previous  to  the  railroad  strike  threat.  A  30-ft., 
7-in.  top  Westei-n  red  cedar  pole  sells  at  Chicago  for  $7.50, 
a  slight  reduction  in  price  from  the  previous  quotation. 
Stocks  are  still  large. 

Heating  Appliances. — This  line  continues  to  be  the  center 
(if  Interest  in  the  retail  trade.  Ironers  and  heating  pads 
are  reported  as  the  leaders,  while  hollow  ware,  grills  and 
toasters  are  not  far  behind.  Open-air  heaters  are  selling 
well  with  the  continuance  of  cold  weather. 

Farm-Lighting  Planf,**. — Fair  sales  on  small  to  medium- 
size  outfits  have  been  reported. 
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BOSTON 

Business  ran  on  an  even  keel  last  week,  the  principal  de- 
mand being  for  wiring  material.  No  shortages  were  re- 
ported, and  jobbers  bought  mainly  for  current  needs.  Prices 
underwent  minor  readjustments  in  the  schedule  material 
line.  Building  and  engineering  contracts  for  the  week  ended 
Nov.  15  totaled  $2,743,000  for  New  England.  Retail  trade 
is  improving,  and  the  latest  statement  of  the  Federal  Re- 
serve Bank  of  Boston  reports  that  sales  of  the  eight  largest 
department  stores  of  Boston  in  October  were  the  greatest 
for  any  month  this  year  and  5.8  per  cent  ahead  of  October, 
1920.  ftetail  trade  outside  Boston  has  begun  to  increase, 
with  favorable  comparisons  against  last  year's  business.  A 
slight  turn  for  the  better  is  evident  in  the  metal-working 
factories  of  New  England,  and  the  textile  industries  con- 
tinue their  excellent  volume  of  output.  Prospects  of  better 
labor  conditions  in  the  shoe  industry  were  features  of  the 
week-end  news. 

Wire. — Widely  scattered  wiring  jobs  are  causing  fair 
sales,  though  orders  are  of  moderate  size  for  the  most  part. 
Rubber-covered  No.  14  sells  at  $6.25  per  1,000  ft.  in  5,000- 
ft.  lots  to  $6  in  25,000-ft.  consignments.  Weatherproof 
wire  is  showing  little  activity,  the  base  being  151  cents. 
Scarcely  any  l)are  wire  seems  to  be  moving  at  present 
except  occasionally  for  extensions  of  central- station  bulk 
service   supply. 

Radiators. — Unseasonably  warm  weather  has  retarded 
sales.  Stocks  are  in  good  shape  for  immediate  require- 
ments should  a  cold  spell  emphasize  the  value  of  this 
equipment.  iPrices  are  steady,  and  considerable  competi- 
tion between  makes  of  diffei-ent  grades  is  in  prospect. 

Lamps. — Continued  active  demand  is  reported,  with 
current  needs  being  comfortably  served.  Prices  are  steady, 
but  revisions  in  the  miniature  schedules  are  expected  soon. 

Meters. — Trade  is  more  vigorous  than  for  s^rr,e  time. 
Modifications  in  wiring  requirements  due  to  the  new  code 
in  connection  with  carrying  conduit  to  the  service  box  are 
causing  some  additional  meter  sales,  it  is  reported.  In- 
terest in  combination  meter  and  safety  switch  installa- 
tions is  more  evident.  Meter  stocks  are  not  being  strained 
by  present  demand,  so  far  as  has  been  learned. 

Loom. — The  demand  is  relatively  dull.  In  5,000-£t.  lots 
A-in.  loom  sells  for  $16.50  per  1,000  ft.  and  J-in.  loom 
for  $19.    Stocks  are  plentiful. 

Sockets. — Light  sales  are  reported,  with  no  difficulty  in 
getting  orders  filled  promptly.  Prices  are  steady,  case- 
lot  quotations  on  pulls  being  31  i  cents  net,  keys  18  cents, 
and  keyless  161  cents.  Brass  manufacturers  are  a  little 
busier,  and  a  gradual  improvement  in  demand  appears  to 
be  under  way  in  the  switch  and  socket-making  plants. 

Appliances. — A  lull  in  this  class  oi  trade  appears  to  be 
on.  Slow  recovery  in  the  unemployment  situation  is 
affecting  purchasing  power,  but  in  retail  circles  better 
business  should  be  experienced  in  a  week  or  two  at  the 
outside.  It  appears  probable  that  jobbers  will  be  called 
upon  this  year  to  supply  current  demands  well  into  the 
Christmas  season,  owing  to  the  amount  of  small-order 
buying  which  has  characterized  the  fall  trade. 


ATLANTA 

Reports  from  retailers  indicate  that  somewhat  of  a  slump 
in  the  amount  of  business  done  this  week  from  that  of 
several  weeks  preceding  is  in  evidence,  owing  possibly  to 
inclement  weather.  The  electrical  jobbing  business,  how- 
ever, seems  to  be  holding  the  pace  of  prior  weeks.  No 
increase  has  been  registered  for  the  past  fortnight,  orders 
having  settled  to  a  fairly  uniform  volunif.  Jobbei-s  report 
that  their  orders  on  manufacturers  will  be  rrety  liglit  from 
noW?until  the  first  of  January,  purchases  Domg  made  only  on 
the  hand-to-mouth  basis.  Plans  for  a  systematic  agricul- 
tural marketing  program  ai'e  begimtftig  to  cr.\'stallize,  and 
in  a  large  number  of  the  small  cities  throughout  the 
Stc'itc  grain  warehouses  have  been  established.  If  the  Farm 
Bureau's  plans  materialize,  it  will  provide  for  a  more 
systematic  marketing  throughout  the  State  and  less  tluc- 
tuatirn  in  business  conditions  in  rural  districts.     The  gen- 


eral improvement  in  conditions  is  reflected  by  statistics 
which  show  that  sales  for  August,  1921,  in  the  Sixth  Fed- 
eral Reserve  District  approximate  180  per  cent  of  those 
for  August,  1917,  the  third  largest  percentage  of  all  of  the 
reserve  districts. 

Outlet  Boxes. — In  the  face  of  a  rather  slow  movement 
in  this  line  an  advance  in  price  of  5  per  cent  is  announced 
this  week.     Stocks  are  in  excellent  shape. 

Meters. — A  slight  increase  in  the  volume  of  sales  is  to 
be  noted,  the  5-amp.  and  10-amp.,  two-wire  type  constitut- 
ing approximately  90  per  cent  of  the  business.  Jobbers' 
stocks  are  fair  to  good  in  all  sizes. 

Condulets. — A  steady  demand  is  reported  in  all  sizes,  with 
no  recent  change  in  price.     Stocks  are  ample. 

Portable  Lamps. — Local  retailers'  stocks  will  be  com- 
plete within  the  next  ten  days.  This  specialty  is  already 
moving  quite  satisfactorily,  and  local  firms  anticipate  a 
volume  almost  up  to  that  of  last  year. 

Toysj — Jobbers'  stocks  are  in  good  shape,  despite  the  fact 
that  they  have  placed  few  orders  on  manufacturers  owing 
to  heavy  carry-overs.  Retailers  are  just  beginning  to  send 
in  orders  for  their  holiday  requirements. 

Insulators. — Porcelain  and  glass  telephone  insulators 
rated  for  2,300  volts  fail  to  keep  pace  with  pole-line  ma- 
terial, the  demand  not  being  quite  up  to  expectations. 
Stocks  are  good,  with  no  recent  price  change. 

Lamps. — As  was  to  be  expected,  this  line  is  moving  ex- 
cellently, particularly  in  the  60-watt  and  75-watt  tungsten 
and  75,  100  and  150-watt  type  C.  The  series  street  lamps 
are  very  slow.     Stocks  are  in  good  shape. 

Porcelain. — The  movement  in  this  line  is  confined  to 
"Nail-it"  knobs,  cleats  and  3-in.  tubes,  none  of  which, 
however,  is  selling  as  well  as  has  been  the  case  for  the 
past  two  weeks.    Jobbers'  stocks  are  good  to  heavy. 

Oil  Switches. — Industrial  activity  has  created  a  fairly 
good  demand  for  the  550-volt  and  2,300-volt  oil  switches 
of  the  automatic  type.  In  the  more  popular  sizes  stocks 
are  in  good  condition,  while  factory  shipments  are  prompt 
on  the  lai-ger  sizes. 

High-Tension  Arresters. — In  voltages  up  to  38,000  there 
is  a  fair  demand.  Manufacturers  are  making  very  prompt 
and  satisfactory  shipments.  No  recent  changes  in  price 
are  to  be  noted. 

ST.  LOUIS 

Jobbers  generally  report  improved  business.  Appliance 
sales  have  naturally  been  a  feature  owing  to  holiday-goods  . 
buying,  but  improvement  was  also  noted  in  wiring  supplies, 
both  industrial  and  residential.  The  volume  of  appliance 
orders  being  placed  by  the  dealers  is  keeping  jobbers'  stocks 
at  a  low  point,  there  being  an  actual  shortage  of  some 
items.  Jobbers  are  buying  cautiously,  however,  as  good 
factory  deliveries  can  be  had.  The  demand  so  far  has  been 
almost  entirely  for  heating  appliances.  One  jobber  is  of 
the  opinion  thrt  the  holiday  ti-ade  this  year  will  be  as  good 
as  it  has  ever  been  in  the  past. 

A  strong  effort  is  being  made  by  all  those  interested  to 
get  building  costs  on  such  a  basis  as  will  stimulate  con- 
struction work.  Assurances  have  been  given  by  prospec- 
tive builders  that  they  will  start  construction  by  April  1, 
1922,  on  work  totaling  $14,200,000.  if  labor  \vill  accept  a 
20  per  cent  reduction  in  wages  and  if  material  prices  are 
cut  about  12  per  cent.  Of  the  amount  pledged,  arrange- 
ments have  been  made  to  finance  all  but  about  $2,000,000. 
A  leading  banking  house  has  offered  to  reduce  the  regular 
commission  for  making  loans  from  3  to  2J  per  cent.  If 
some  agroonient  between  all  those  interested  is  reached,  the 
entire  electrical  industry  here  will  be  materially  benefited. 

Wire. — Some  improvement  was  noted  in  the  movement 
of  the  larger  sizes  of  rubber-covered  last  week,  resulting 
from  the  improving  condition  of  the  industrials.  Stocks 
of  the  larger  sizes  are  somewhat  heavy,  but  No.  14  rubber- 
covered  supplies  are  short.  The  latter  wire  is  selling  from 
$6.40  to  $6.50  per  1,000  ft.  in  10,000-ft.  lots.  The  base 
on  bare  and  weatherproof  remains  around  16  cents  per 
pound. 


November  26,  1921 


ELECTRICAL     WORLD 


1101 


Knobs  and  Tubes. — Stocks  are  low,  and  one  jobber's  stock 
is  completely  exhausted.  The  demand  has  been  increasing 
because  of  better  residential  work  and  because  contractors 
and  dealers  are  carrying  heavier  stocks.  "Nail-it"  knobs 
are  priced  at  $17.50  per  1,000,  2S-in.  tubes  at  $5.25  per 
1,000,  and  3-in.  tubes  at  $5.75  per  1,000,  all  prices  being: 
for  barrel  lots. 

Switches. — Reasonably  good  business  is  reported,  with  a 
tendency  to  increase  because  of  continued  residential  work. 
Stocks  are  in  good  condition.  The  5-amp.  single-throw 
non-indicating  snap  switch  sells  for  $20.20  per  100,  and 
the  same  switch  of  the  indicating  type  sells  for  $23.20  per 
100.  The  single-throw  push-button  switch  is  priced  at  $21 
per  100;  the  three-way  push-button  switch  at  $30  per  100, 
and  the  single-gang  plate  at  $8.40  per  100. 

Conduit- — Short  stocks  of  J-in.  black  conduit  continue, 
and  stocks  of  J-in.  galvanized  have  been  somewhat  reduced. 
However,  stocks  of  the  larger  sizes  remain  heavy.  The 
call  for  residential  work  continues  good.  Half-inch  black 
is  priced  at  $47.25  and  J-in.  galvanized  at  $53.15,  both  per 
1,000  ft.  and  in  bundle  lots. 

Tape. — The  following  prices  have  been  established  by  a 
leading  jobber  on  friction  tape:  Less  than  5  lb.,  45  cents 
per  pound;  5  lb.  to  50  lb.,  37  cents  per  pound;  50  lb.  and 
more,  34  cents  per  pound.  Prices  on  rubber  tape  are  about 
the  same.  Stocks  here  are  somewhat  low,  and  movement 
the  past  few  weeks  has  been  on  an  attractive  scale. 

WaflBe  Ironsj — An  unexpected  development  of  the  holiday 
purchasing  is  the  strong  demand  for  this  item,  and  the 
stocks  of  a  number  of  jobbers  are  entirely  gone,  though 
early  replacement  from  the  factory  will  be  made.  The 
substantial  reduction  in  prices  made  since  last  year  is  the 
principal  contributing  factor. 


SAN  FRANCISCO 


No  grreat  amount  of  new  large  construction  is  reported, 
most  of  the  permits  being  for  flats,  bungalows  and  smaller 
apartments.  However,  many  of  the  larger  office  buildings 
have  reached  a  stage  where  they  are  ready  for  their  elec- 
trical equipment,  so  that  a  steady  call  for  roughing-in 
material  and  wiring  devices  is  reported.  On  the  other 
hand,  there  is  a  decided  drop  in  the  sale  of  appliances, 
especially  of  the  larger  kind.  The  rules  of  the  industrial 
show  covering  California-made  products,  which  opened  in 
San  Francisco  on  Nov.  19,  have  been  amended  to  permit 
some  local  dealers  to  display  electrical  devnces  largely 
sold,  although  not  manufactured  locally.  It  was  felt  that 
this  business  required  some  stimulation  which  the  fair 
could  give. 

Farm  Lighting  Plants. — The  current  year  has  not  been 
an  altogether  disappointing  one,  despite  lower  sales  than 
those  of  last  year,  because  the  same  condition  is  true  of 
many  other  lines  that  are  far  better  known  and  advertised. 
In  fact,  the  sales  even  as  they  are  guarantee  that  farm 
plants  are  now  definitely  established  as  indispensable  farm 
adjuncts  and  assure  a  good  season  for  1922.  The  avferage 
outfit  sells  locally  for  about  $500. 

f.amps. — The  lamp  season  is  approaching  its  peak  with 
no  sign  of  any  shortage  or  delayed  orders.  A  slightly 
increased  call  for  white  tungstens  is  reported.  The  Oak- 
land lamp  works  are  being  enlarged  so  that  not  only 
Edison  and  National  lamps  but  also  Westinghouse  lamps 
will  be  assembled  and  stored. 

Christmas-Tree  Outfits. — Almost  every  dealer  has  ordered 
his  quota  for  this  season,  the  orders  being  surprisingly 
large  in  view  of  the  fact  that  a  considerable  number  of 
outfits  were  carried  over  from  last  season.  This  greater 
demand  is  probably  caused  by  the  new  type  of  outfit  sold 
in  multiples  of  eight.  Jobbers'  stocks  are  still  enroute 
from  factory. 

Washing  Machines. — The  demand  is  now  lower  than  it 
has  born  all  year.  This  sudden  slump  is  surprising,  for 
general  conditions  are  no  worse  than  they  have  been  and 
the  financial  wounds  of  the  builders'  strike  are  almost 
healed.  Tumbling  prices  and  the  cxoectation  of  future 
decreases  have  probably  produced  this  condition. 


PORTLAND— SEATTLE 

General  business  seems  to  have  slackened  a  little  com- 
pared with  preceding  weeks.  The  outstanding  feature  of 
the  return  to  normal  is  the  unusually  heavy  shipments 
from  the  ports  of  Portland  and  Seattle.  These  consist 
principally  of  lumber,  apples  and  grain.  Electrical  jobbers 
report  satisfactory  conditions,  but  business  is  not  char- 
acterized by  any  sensationally  large  contracts  as  in  boom 
times.  A  steady,  healthy  demand  exists,  however,  and  the 
coming  holiday  trade  is  expected  to  stimulate  things  for 
the  next  month.  Jobbers  of  Portland  report  activity  in 
appliances,  line  material  and  in  wire  of  the  smaller  sizes, 
indicating  a  continuous  activity  in  residence  building. 
Slight  price  reductions  in  switch  boxes,  conduit  boxes, 
knobs,  tubes,  cleats  and  pole-line  hardware  were  announced 
last  week.  Contractor-dealers  report  unusually  good  busi- 
ness, particularly  in  the  contracting  line.  There  are  in 
fact  so  many  wiring  jobs  on  hand  that  there  is  a  scarcity 
of  journejTiien  electricians. 

Rubber-Covered  Wire. — The  market  has  been  strength- 
ening steadily  during  recent  weeks,  and  quotations  are 
somewhat  higher.  No.  12  sells  at  $9.20  per  1,000  ft.  in 
5,000-ft.  lots,  while  No.  14  is  quoted  at  $7.  The  demand  for 
moderate-sized  lots  is  very  good.    Local  stocks  are  good. 

Pole-Line  Hardware. — A  normal  demand  to  take  care 
of  replacements  and  minor  extensions  is  noted  in  this 
material.  Some  large  orders  for  New  York  are  in  prospect. 
Following  a  weak  market,  price  reductions  averaging  from 
15  to  20  per  cent  in  the  various  items  have  been  made. 

Household  Appliances. — Among  the  larger  items  of  house- 
hold appliances,  ranges  and  washers  continue  as  the  best 
sellers.  These  are  rapidly  becoming  recognized  as  eco- 
nomical and  convenient,  if  not  actual  necessities.  Of  elec- 
tric ranges  this  is  increasingly  true,  since  increases  in  gas 
rates,  coupled  with  a  reduction  in  heating  value,  have  made 
the  use  of  gas  in  this  section  expensive  and  relatively  unde- 
sirable. These  facts,  together  with  considerable  price 
reductions  from  the  peak  values,  have  resulted  in  a  very 
satisfactory  movement  in  this  line. 


SALT  LAKE  CITY— DENVER 

A  general  strike  in  the  coal-mining  regions  of  Colorado 
has  been  called  and  is  already  seriously  affecting  produc- 
tion. The  military  force  has  been  called  out  by  the  Gov- 
ernor to  preserve  order  in  one  of  the  chief  mining  counties, 
with  prospects  of  the  emergency  measure  extending  to 
other  affected  areas.  Conflicting  reports  as  to  the  serious- 
ness of  the  strike  are  rife,  but  it  seems  fairly  certain  at 
this  ^^Titing  that  the  unions  have  already  accomplished  a 
50  per  cent  reduction  in  the  state's  coal  output.  No  pros- 
pect for  immediate  settlement  is  yet  in  sight.  The  unions 
are  protesting  against  a  proposed  30  per  cent  reduction  in 
the  wage  scale. 

A  noticeable  increase  in  the  number  of  unemployed  in 
the  Intermountain  territory  is  reported  by  official  statis- 
ticians. The  reason  for  this  condition  is  the  falling  off  in 
demand  for  farm  labor  at  the  end  of  the  harvesting  season. 
It  is  expected,  however,  that  thousands  of  jobless  men  will 
find  work  on  projected  highway  construction  that  will  soon 
be  under  way  as  a  result  of  the  federal  aid  law.  Several 
million  dollars  is  novir  available  for  road  building,  and  the 
Intermountain  States  are  hastening  the  launching  of  exten- 
sive construction. 

The  copper  metal  market  has  improved  substantially  dur- 
ing the  past  three  months.  Against  a  monthly  output  of 
40,000,000  lb.  the  deliveries  by  the  rofineries  in  August 
were  104,000,000  lb.  and  in  September  100,000,000  lb.,  while 
October  is  believed  to  have  been  fully  up  to  the  previous 
month.  At  this  rate  of  consumption  it  is  fair  to  forecast 
augmented  production  before  many  months  have  passed. 
The  merging  of  several  big  steel,  coal  and  iron  corporations 
for  the  purpose  of  the  development  of  the  steel  resources 
of  Utah  promises  a  significant  expansion  of  business  and 
industry  which  will  largely  affect  the  Intermountain  country. 

A  big  building  boom  is  said  to  be  waiting  on  a  reduc- 
tion in  the  coat  of  materials,  especially  cement,  a  reduction 
in    freight    rates    and    an    adjustment   of    interest    rates. 
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Sales  of  Farm-Lighting  Sets 
Improving 

Sales  of  farm-liRhting  sets  the  coun- 
try over  show  a  real  improvement  over 
last  year,  declared  E.  B.  Dunigan,  New 
England  manager  of  the  Delco  Light 
Company,  to  a  representative  of  the 
Electrical  World  a  few  days  ago. 
Out  of  twenty-eight  sales  districts  all 
but  four  show  an  increase  in  business, 
including  pumping  equipment,  and  the 
whole  country  from  Jan.  1  to  Oct.  31 
showed  a  gain  of  about  $25,000  com- 
pared with  the  same  period  of  1920. 
While  this  gain  is  not  a  striking  one, 
it  indicates  a  thoroughly  satisfying 
change  in  the  trend  of  business  and 
taken  in  connection  with  recent  price 
changes  presages  well  for  the  future 
demand  for  this  class  of  equipment. 
Purchases  of  lighting  sets  by  farmers 
of  moderate  means  and  by  summer  cot- 
tagers have  been  active  this  year. 

New  Cable  &  Cord  Company 

The  McConnell  Cable  &  Specialties 
Company,  426  South  Clinton  Street, 
Chicago,  has  been  organized  by  P.  G. 
McConnell,  formerly  a  department  man- 
ager of  the  Belden  Manufacturing  Com- 
pany, Chicago.  Mr.  McConnell  resigned 
Oct.  31  in  order  to  enter  the  electrical 
:able  field  for  himself  and  will  specialize 
in  special  cords  and  connectors  and 
automobile  electrical  accessories. 


Westinghouse  Service  Depart- 
ment Changes 

The  Salt  Lake  City  service  depart- 
ment of  the  Westinghouse  Electric  & 
Manufacturing  Company  has  been  made 
a  branch  of  the  Denver  office  under  the 
direction  of  A.  F.  Maccallum,  district 
service  manager,  Denver.  M.  R.  Davis, 
formerly  district  service  manager  at 
Salt  Lake  City,  will  remain  there  and 
devote  his  time  to  sales  service  woi-k 
and  to  securing  repair  business  for  both 
shops.  There  have  been  changes  also 
in  the  Seattle  office,  according  to  the 
announcement  of  the  company,  B.  B. 
Burkett  having  been  appointed  district 
service  manager  to  succeed  N.  P.  Wil- 
son. Mr.  Wilson  has  been  transferred 
to  sales  sei-vice  activities  on  switch- 
boards and  similar  apparatus  in  the 
Seattle  territory. 

Milwaukee  Company  to  Make 
Electric  Alarm  Posts 

The  Fire  &  Police  Alarm  Post  Com- 
pany, Milwaukee,  recently  incorporated 
with  a  capital  stock  of  $25,000,  will 
develop  the  manufacture  of  patented 
cast-iron  and  steel  posts  for  fire  and 
police  alarm  telegraph  systems,  auto- 
matic traffic-handling  dewes  and  sim- 
ilar equipment  designed  by  Hugo  A. 
Kleinsteuber,  assistant  superintendent 
of  the  Milwaukee  fire  and  police  tele- 
graph alai-m  division.  The  general  office 
of  the  company  is  at  120  Miller  Build- 


ing, while  the  factoi-y,  newly  acquired, 
is  at  Thirty-ninth  Avenue  and  Mitchell 
Street.  The  officers  of  the  company 
are:  President,  P.  J.  Hayes;  vice-presi- 
dent, Leopold  Wieland;  secretary,  C.  L. 
Harder;  treasurer,  G.  F.  Carroll.  The 
posts  will  be  marketed  through  agents 
in  various  cities.  The  Milwaukee  mu- 
nicipal government  already  has  pur- 
chased 250  of  the  posts. 

Electro  Refractories  Corporation 
to  Rebuild 

The  Electro  Refractories  Corporation, 
Ellicott  Square,  Buffalo,  contemplates 
rebuilding  its  factory,  which  was  re- 
cently destroyed  by  fire,  causing  a  loss 
estimated  at  $200,000.  The  contract  for 
the  new  plant,  which  is  to  cost  approxi- 
mately $100,000,  has  been  let  to  Hard- 
ing &  Crea,  Buffalo,  and  includes  a  fac- 
tory, 50  ft  X  300  ft.,  and  a  machine 
shop,  30  ft.  X  75  ft.,  on  Town  Line  Road, 
between  Buffalo  and  Lackawanna.  Con- 
struction will  be  started  at  once,  ac- 
cording to  L.  U.  Milward,  manager  of 
sales,  and  the  company  expects  to  be 
back  in  production  by  Dec.  15. 

Tindall  &  White  Acquire 
Perfection  Company 

Tindall  &  White,  Inc.,  329  East 
Twenty-second  Street,  New  York  City, 
have  taken  over  all  the  rights  and  in- 
terests of  the  Perfection  Sales  Com- 
pany, formerly  at  the  same  address. 
The  company  will  continue  the  manu- 
facture of  the  Perfection  shade,  and 
all-metal  lighting  bowl.  The  personnel 
of  the  old  company  will  remain  under 
Tindall  &  White.  The  officers  of  the 
company  are:  President  and  general 
manager,  W.  L.  Tindall;  treasurer,  R. 
W.  Tindall,  and  secretary,  C.  A.  White. 

Electric  Vehicle  Men  Hold  First 
of  Monthly  Luncheons 

The  first  of  a  series  of  luncheons  to 
be  given  by  and  for  men  interested  in 
the  electric  vehicle  business  of  New 
York  was  given  on  Nov.  17.  According 
to  the  announcement  sent  out  by 
Charles  R.  Skinner,  Jr.,  of  the  New 
York  Edison  Company,  the  luncheon 
was  entirely  for  the  purpose  of  getting 
the  New  York  electric  vehicle  men  to- 
gether and  promoting  the  feeling  of 
good-fellowship  and  co-operation  which 
already  exists.  This  first  luncheon  was 
very  well'  attended,  there  being  over 
sixty-five  men  present,  representative  of 
the  electric  vehicle,  the  storage  batter\- 
and  the  accessory  industries.  Those  in 
charge  of  the  luncheon  felt  that  this 
was  a  very  good  attendance  for  the  first 
meeting,  and  plans  were  at  once  made 
to  hold  the  second  luncheon  on  Dec.  15. 
A  feature  of  the  first  meeting  was  the 
absence  of  any  set  speeches.  An  an- 
nouncement was  made,  however,  of  an 
electric  vehicle  meeting  to  be  held  on 
Dec.  2.  Further  details  may  be  found 
on  page  1088  of  this  issue. 


Apex  Company  Aids  Dealers  in 
Financing  Sales 

It  is  the  belief  of  the  Apex  Elec- 
trical Distributing  Company,  Cleveland, 
Ohio,  that  dealers  in  its  appliances  find 
it  impracticable  to  finance  all  their  time 
sales,  and  as  experience  shows  that  sell- 
ing on  the  installment  plan  triples  and 
even  quadruples  the  electrical  appli- 
ance business,  the  company  has  put  into 
effect  a  plan  whereby  all  their  dealers 
may  finance  their  time  sales  through  a 
central  financing  company.  A  detailed 
explanation  of  the  financing  plan  has 
been  issued  by  the  company  in  booklet 
form  and  a  second  booklet  tells  the 
dealer  how  to  go  about  collecting  his 
accounts  and  keeping  a  record  of  them. 

The  collection  system,  according  to 
R.  J.  Strittmatter,  sales  manager,  is 
considered  one  of  the  most  important 
parts  of  the  plan.  It  is  readily  appar- 
ent, he  states,  that  to  the  smaller  deal- 
ers the  mere"  offering  of  a  financing 
plan  is  not  sufficient,  because  the  small 
dealer  usually  does  not  have  a  good 
bookkeeping  system  and  is  very  apt  to 
fail  to  collect  his  accounts  properly. 
For  this  reason  the  Apex  company  sup- 
plies all  the  necessary  forms  such  as 
ledger  sheets,  follow-up  system,  collec- 
tion pads,  complete  series  of  collection 
system  and  everj-thing  else  that  goes 
with  the  following  up  of  a  sale  of  this 
kind. 


Robbins  &  Myers  Add  to 
Philadelphia  Space 

The  Robbins  &  Myers  Company, 
whose  headquarters  are  at  Springfield, 
Ohio,  has  leased  a  one-story  building  at 
229-231  North  T\venty-third  Street, 
Philadelphia,  for  use  as  a  new  ware- 
house and  distribution  poirt.  The  build- 
ing has  a  floor  space  of  6,000  sq.ft. 
The  Philadelphia  offices  of  the  company 
are  at  1418  Walnut  Street. 


American  Firm  Grants  British 

Sales  Rights 

The  Metropolitan  Vickers  Electrical 
Company,  Ltd.,  with  principal  offices 
in  Manchester.  England,  has  just  com- 
pleted arrangements  with  the  Railway 
and  Industrial  Engineering  Company  of 
Gi-eensburg.  Pa.,  whereby  the  latter 
company  gi-ants  to  the  Metropolitan 
Vickers  Electrical  Company,  Ltd.,  the 
exclusive  rights  to  manufacture  and  sell 
apparatus  of  the  R.  &  I.  E.  design  in 
the  entire  British  Empire,  with  the 
exception  of  the  British  North  and 
South  American  possessions. 

G.  E.  Increases  Small  ^lotor 
Production  at  Fort  Wayne 

As  a  result  of  increased  orders  the 
small-motor  department  of  the  General 
Electric  Company  at  Fort  Wa>nie,  Ind., 
has  been  placed  back  on  full  time,  with 
a  complete  force  of  men  working.  A 
few  men  ai"e  being  called  back  from 
furlough,  and  all  are  working  five  days 
and  a  half  a  week  in  place  of  the  four 
days  that  they  had  been  working  for- 
merly. The  increase  in  hours  and  force 
will  last  at  least  for  six  weeks,  as  orders 
will  guarantee  operation  for  that  length 
of  time,  it  is  understood.  Whether  sim- 
ilar increases  will  be  made  on  other 
departments  in  the  next  few  days  was 
not  predicted  by  officials.  It  is  possible, 
however,  that  these  will  be  made  in 
the  near  future.    The  meter  department 
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is  also  back  on  full  time,  and  it  is  also 
stated  that  the  Decatur  works  are  back 
on  a  normal  basis  of  operation.  Frac- 
tional-horsepower motors  are  also  made 
at  Decatur. 


MUwaukee  Company  Again  Makes 

Storage  Batteries 

The  Globe  Electric  Company,  Milwau- 
kee, has  re-entered  the  automobile 
storage-battery  field  after  having  dis- 
continued this  line  for  some  years.  In 
the  interim  the  company  manufactured 
belted  and  direct-connected  farm  light 
and  power  plants  and  also  Faure  stor- 
age batteries  for  this  class  of  equip- 
ment. A  large  one-story  factory  has 
recently  been  ei'ected  by  the  company. 
The  officers  are:  President,  John  I. 
Beggs;  vice-president,  J.  H.  Gugler;  sec- 
retary and  general  manager,  J.  D.  Wan- 
vig,  Jr.;  treasurer,  C.  O.  Wanvig. 


Laundryette  October  Sales 
Best  in  Last  Year 

October  sales  of  the  Laundryette 
Manufacturing  Company,  Cleveland, 
washing-machine  manufacturers,  came 
within  a  few  per  cent  of  those  for 
October,  1920,  the  best  month  the  com- 
pany  has    ever   had,   according   to    the 


Rush  Job  on  New  Hell  Gate 
Station  by  Chatham 

An  example  of  how  quickly  an  elec- 
tric wiring  job  can  be  done  when  it 
becomes  necessary  is  being  given  by  the 
Chatham  Electrical  Engineering  Com- 
pany, Inc.,  of  New  York,  at  the  new 
Hell  Gate  power  house  of  the  United 
Electric  Light  &  Power  Company  in  the 
same  city.  This  plant  when  completed 
will  be  one  of  the  largest  steam-driven 
generating  plants  in  the  world,  having 
an  initial  capacity  of  140,000  kw.  and 
an  ultimate  rating  of  approximately 
280,000  kw.  Thomas  E.  Mun-ay,  Inc., 
New  York,  are  designing  and  construct- 
ing engineers  for  the  entire  plant. 

Actual  work  on  the  purely  electrical 
construction,  pulling  of  cables  and  wir- 
ing, erecting  of  switchboards  and  the 
installation  of  the  necessary  electrical 
equipment  was  started  on  Sept.  1,  and 
this  part  of  the  work  was  expected  to 
require  about  a  year  for  completion. 
However,  demands  for  additional  power 
were  so  pressing  that  it  became  a  neces- 
sity to  complete  the  electrical  installa- 
tion in  the  shortest  period  of  time 
possible,  thereby  accomplishing  in  ap- 
proximately four  months  what  was  con- 
sidered a  year's  work.  Already  one  of 
the  units  is  in  service.  The  existing 
unusual  business  conditions  made  pos- 


way  Company,  the  Tokyo  municipality 
and  other  large  Japanese  railway  oper- 
ating companies  and  municipalities. 


The   Northern   Electric   Company   is 

now  at  224  North  Seldon  Street,  Chi- 
cago, having  moved  from  542  St.  Clair 
Street  on  Aug.  15.  Manufacturing  fa- 
cilities of  the  company  are  increased 
about  300  per  cent,  and  excellent  busi- 
ness on  heating  appliances  for  the 
months  of  September  and  October  is 
reported. 

The  Klymax  Manufacturing  Com- 
pany, 115  North  Desplaines  Stret,  Chi- 
cago, bought  out  the  Home  Utilities 
Company  of  the  same  address  on  Oct. 
1.  This  company  is  developing  and 
improving  the  "Klymax"  washing  ma- 
chine, which  the  Home  Utilities  Com- 
pany produced. 

Payne  Dean  Limited,  103  Park 
Avenue,  New  York  City,  manufacturer 
of  the  Dean  control  for  electrical 
operation  of  water,  gas  and  high-pres- 
sure steam  valves,  has  established 
offices  in  Pittsburgh  and  Chicago.  C. 
J.  Burrage,  foniierly  of  the  engineering 
department  of  the  Cutler-Hammer 
Manufacturing  Company,  Milwaukee,  is 
in  charge  of  the  Pittsburgh  office,  which 
is  in  the  Bessemer  Building.  The 
Chicago  office,  which  is  in  the  Lumber 
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Nov.  3  issue  of  the  company's  house 
organ.  The  one  thing  that  prevented 
the  overtopping  of  the  highest  previous 
month,  it  was  declared,  was  the  fact 
that  production  at  the  factory,  though 
increased  30  per  cent,  was  unable  to 
cope  with  the  demand.  Orders  placed 
since  Sept.  15  have  been  delayed  on 
account  of  this.  This  encouraging  pick- 
up in  sales,  the  company  states,  is  due 
in  large  part  to  the  great  increase  in 
public  demonstrations  and  also  to  a 
vigorous  advertising  campaign,  carried 
on  in  publications  and  directly  by  mail. 

West  Virginia  Armature  Company 
Acquires  American  Armature 

The  West  Virginia  Armature  Com- 
pany, Bluefield,  W.  Va.,  has  taken  over 
the  property  of  the  American  Armature 
&  Engineering  Company  at  Mullens, 
W.  Va.  The  business  will  be  operated 
more  or  less  as  a  branch  of  the  West 
Virginia  company  and  is  particularly 
well  equipped  for  general-repair  and 
power-house  work.  The  principal  busi- 
ness of  the  main  plant  at  Bluefield  will 
continue  to  be  armature  winding.  Arma- 
ture coils  and  brass  bearings  arc  manu- 
factured there,  and  a  fair  stock,  accord- 
ing to  the  announcement  of  the  com- 
pany, will  be  maintained  at  Mullens. 
W.  A.  Bishop  is  president  of  the  com- 
pany, James  W.  Bailey  secretary-treas- 
urer, and   A.   L.   Smith   vice-nresident. 


sib'.e  the  selection  of  carefully  picked 
technical  men  for  every  branch  of  the 
staff  and  personnel,  and  the  actual  re- 
sults being  obtained  demonstrate  what 
can  be  done  to  meet  emergency  condi- 
tions. The  first  high-tension  test,  made 
on  Wednesday,  Nov.  3,  proved  that 
neither  the  factor  of  safety  nor  the 
quality  of  the  work  had  been  lowered 
by  the  enforced  speeding  up  of  the 
work. 

Approximately  52  per  cent  of  the 
work  was  completed  on  Nov.  1,  and  the 
contract  is  expected  to  be  finished  by 
Dec.  31,  making  a  record  for  an  installa- 
tion of  this  size. 


Large  Japanese  Order  Placed 
with  Westinghouse 

An  order  for  substation  material 
amounting  to  $76,000  has  been  placed 
with  the  Westinghouse  Electric  &  Man- 
ufacturing Company  Ijy  Japanese  rail- 
way interests,  indicating  better  busi- 
ness conditions  in  that  country.  This 
order  covers  the  complete  equipment 
for  two  substations  and  includes  eight 
rotary  converters,  twelve  transformers, 
two  complete  switchgear  equipments 
and  station  lighting  transformers. 

Other  large  orders  for  railway  mate- 
rial recently  have  been  placed  in  this 
country  by  the  Seto  Electric  Railway 
Company,  the  Bisai  P'iectric  Railway 
Company,   the  Nagasaki   Electric  Rail- 


Exchange  Building,  11  South  LaSalle 
Street,  is  in  charge  of  A.  H.  Kohl- 
busch,  formerly  superintendent  of  con- 
struction for  the  Public  Service  Electric 
Company. 

The  Union  Electric  Supply  Company, 
Providence,  R.  I.,  has  been  appointed 
jobber  for  the  Rhode  Island  district  in 
the  distribution  of  motors  manufactured 
by  the  S.  A.  Woods  Machine  Company, 
South  Boston,  Mass. 

J.  B.  Howard,  398  Newbury  Street, 
Boston,  has  been  appointed  representa- 
tive agent  for  tlie  Walter  Motor  Tnick 
Company,  New  York  City,  manufac- 
turer of  electric  road  trucks. 

The  Sunny  Line  Appliances,  Inc., 
Detroit,  has  appointed  the  Sausaman- 
Bradley  Company,  441  Monadnock 
Block,  Chicago,  as  distributor  for  the 
"Sunnysuds"  electric  washing  machine 
in  the  state  of  Illinois  and  in  northern 
Indiana. 

The  TiflFany  Electric  Company,  tnc, 
165  Broadway,  New  York  City,  manu- 
facturer of  electrical  machinery  and 
parts,  has  under  construction  a  two- 
story  machine  shop,  40  ft.  x  150  ft,  on 
Howell  Street,  Jersey  City,  N.  J.  It  is 
expected  to  have  the  building  ready  for 
occupancy  by  Dec.  15. 

The  Trico  Fuse  Manufacturing  Com- 
pany, Milwaukee,  announces  that  it  has 
established  a  new  branch  office  at  15 
William  Street,  New  York  City. 
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Foreign  Trade  Notes 


KLECTRIFICATION  OF  .STATIO  RAII.- 
WAYS  l.N'  ITALY, — Reports  forwardfd  by 
Assistant  rommorcial  Attache  OHboiiif  of 
Rome  indiratc  that  the  Director-General 
of  the  State  Railways  is  suBKesliiiK  thai 
the  government  have  the  reparations-  ac- 
count settled  in  part  Ijy  requiring  the  Ger- 
mans to  hand  over  the  material  which  could 
be  used  in  electrifying  the  government  rail- 
way.'!. The  ollice  of  the  Auditor-General 
is  said  to  oppose  this  means  of  settlement 
and  to  consider  it  preferable  to  have  the 
adjustment  of  reparations  made  on  a 
strictly  money  basis.  Plans,  according  to 
the  report,  have  been  completed  for  tho 
electrification  of  the  Bologna-Verona-Bren- 
ner, the  Pisa-Leghorn  and  the  Venezia- 
Glulia  lines,  as  well  as  for  a  shortened 
route  between  Rome  and  Naiiles.  Studios 
are  being  made  for  the  possible  electrihca- 
tion  of  the  Naples- Reggio.  Calabria  and 
Paola-Cosenza  lines.  The  Director  of  Rail- 
ways is  negotiating  with  the  Ministry  of 
the  Treasury  to  obtain  necessary  funds  to 
carry  out  this  extensive  program.  Accord- 
ing to  a  report  received  from  Commercial 
Attache  H.  C.  MacLcan  of  Rome,  tho  OBi- 
cial  Gazette  of  Oct.  1  published  law  de- 
cree No.  1.298,  whereby  the  Stale  Railway 
Administration  Is  authorized  to  expend  the 
sum  of  160,000,000  lire  (about  $6,400,000  at 
present  exchange)  for  the  purchase  o£  120 
electric    locomotives. 

STORAGE  BATTERIES  MANUFAC- 
TURF.D  IN  ARGENTINA.— Trade  Commis- 
sioner George  S.  Brady.  Buenos  Aires,  re- 
ports that  there  is  a  factory  in  .\rgentina 
(claiming  to  be  the  only  one  of  its  kind  in 
South  America)  that  manufactures  storage 
batteries  for  automobiles  and  for  lighting 
and  for  wireless  sets.  The  plant  employs 
from  thirtv-five  to  sixty  hands  and  is  pro- 
ducing at  present  40,000  lead-battery  plates 
monthly,  of  which  25.000  arc  for  auto- 
mobiles. The  maximum  capacity  of  the 
plant  is  I  no. 000  plates  per  month,  besides 
which  it  makes  lighting  and  switchboard 
installations.  The  lead  used  in  making  the 
plates  and  all  of  the  lead  oxide  used  come 
from  the  fnited  State.s.  Glass  :ars  and 
hard-rubber  containers  are  manufactured 
locally.  Prices  are  considerably  below  those 
of  the  imported  .American  article,  and  the 
management  states  that  it  is  prepared  to 
make  further  reductions  to  meet  foreign 
competition.  The  company  advertises  that 
it  installs  complete  farm  lighting  and  power 
sets  and  has  a  force  of  electricians  for  this 
purpose.  The  factory  has  been  in  exist- 
ence for  nearly  four  years,  but  has  only 
recently  begun  to  push  its  products  actively. 

PROPOSED  HYDRO-ELECTRIC  DE; 
VELOFMKNT  IN  THE  HIGHLANDS  OF 
SCOTL.\ND. — The  development  of  hydro- 
electric power  in  the  Highlands,  according 
to  the  KlrrtricUm,  is  under  consideration  m 
Scotland.  Some  of  the  schemes  are  munici- 
pal projects  and  others  arc  being  promoted 
bv  private  companies.  The  Mor.ay  County 
Coun<-il  has  been  invited  by  the  Bantf 
County  Council  to  co-operate  in  a  joint 
scheme  for  providing  electricity  from  the 
Spcv  River  and  its  tributaries.  A  conimu- 
nicition  has  also  been  submitted  by  the 
Town  Council  of  Inverness,  which  is  pro- 
moting a  hvdio-clectrie  project  for  the 
northern  area.  A  committee  has  been  ap- 
pointed to  report  on  both  schemes. 

PROPOSED  HYDRO-ELECTRIC  DE- 
VELOPMP^NT  IN  SICILY.— According  to 
Ehrtiicnl  Induslrks  the  Technical  Commis- 
sion for  Unemployment  has  approved  the 
urgent  execution  of  works  in  connection 
with  the  utilization  of  the  river  Simeto  in 
Sicllv  for  the  production  of  electric  power. 
The '  Consiglio  Snpcriore  dellc  Acque  has 
authorized  a  concession  for  this  purpose  and 
has  approved  the  scheme  submitted  by 
Signor  Omodeo,  engineer.  It  has  also 
authorized  a  provisional  commencement  of 
the  works  as  soon  as  the  agreement  is 
signed  without  waiting  for  tho  settlement  ot 
details.  The  project  provides  for  the  for- 
mation of  an  artificial  lake  at  Vale  di 
Aderno.  capable  of  .storing  100,000.000  cu.m. 
of  water.  Tlio  total  cost,  exclusive  of  work 
in  connection  with  bringing  land  into  culti- 
vation, is  estimated  at  60,000.000  lire.  It 
is  estimated  that  14,000  hp.  can  be  de- 
veloped, while  3.S.00O  hectares  ot  land  will 
be  irrigated  and  cultivated. 

NEW  ELECTRIC  PLANT  IN  COAt. 
DISTRICT  OI''  ('ZECIIOSLOVAKIA. — The 
.Ministry  of  rublic  Works,  stales  !■:!•  ctriial 
rndustrics.  is  planning  to  establish  at  the 
Hedwig  pits  in  the  coal  district  of  Most 
(Bruew)  a  large  electric  generating  sta- 
tion, which  will  furnish  electricity  to 
Prague  and  central  Bohemia.  The  cost  of 
the  proposed  plant  is  estimated  at  ISO.- 
000,000  kronen. 


PROPOSED  ELECTRIC  RAILWAY  I.N' 
SPAIN. — Preliminary  plans  for  the  con- 
struction of  an  <lectric  railway  between 
Corunna  and  Santiago  and  Caraballo,  Spain, 
according  to  Consul  Busser  at  Corunna,  are 
now  in  the  hands  of  the  engineers  for  sub- 
mission to  local  capitalists.  A  company 
with  .suthcient  capital  has  t)een  organized  to 
finance  the  actual  construction  work  as  soon 
as  the  electric  railway  between  Corunna 
and  Sada.  already  laid  to  Pasaje,  is  com- 
pleted. The  banking  house  of  Sobrinos  dc 
.lose  Pastor,  Corunna,  is  interested  in  tho 
project.  The  distance  from  Corunna  is 
about  40  English  miles.  Five  tunnels  will 
have  to  be   built  for  the   line. 

HYDRO-ELECTRIC  POWER  IN  CON- 
.VIOCTION  WITH  ZINC  INDUSTRY  IN 
FRANCE. — .\s  a  means  of  stimulating  pro- 
iluction  considerable  attention  is  being  given 
in  Fiance  to  the  availability  of  water 
power.  An  illustration  of  what  might  be 
accomplished  by  a  larger  use  of  this  power 
is  furnished  by  the  status  of  the  zinc  in- 
dustry, in  which  production  has  decreased 
over  80  per  cent  since  1913.  This  is  largely 
due  to  the  fact  that  practically  all  French 
zinc  factories,  most  of  which  are  situated 
in  the  Pas  de  Calais,  u.se  coal  as  a  means 
of  production,  and  at  present  the  high  cost 
of  coal  is  a  di.scouraging  factor.  In  con- 
nection with  the  larger  use  ot  water  power, 
an  estimate  received  by  the  Bankers'  Trust 
Company  from  its  French  information  serv- 
ice indicates  that  if  the  electrolytic  process 
were  used  the  production  of  zinc  could  be 
increased  to  120.000  tons  of  metal  yearly, 
necessitating  300,000  tons  of  ore.  half  of 
which  would  be  imported  from  French 
colonies  and  the  other  half  extracted  from 
the  native  mines. 

PROPOSED  ELECTRICALLY  OPER- 
.VTED  FERRY  .\T  HOBART.— The  parlia- 
mentary public  works  committee,  according 
to  ?:irctrical  Indiistiirs.  has  recommended 
the  government  to  build  an  electrically 
operated  ferrv  betw-een  Hobait  and  Belle- 
rive  The  cost  is  estimated  at  about  £33.- 
000. 

ELECTRICAL  DEVELOPMENT  IN 
WE.^iTERN  SLOVAKIA. — With  the  finan- 
cial co-operation  of  the  Czechoslovak  gov- 
ernment the  Western  Slovak  Electrification 
Company,  according  to  Ehctiical  liiduslries, 
has  been  organized  with  a  capital  stock 
of  8,000.000  kronen,  which  Is  to  be  increased 
to  16.000,000  kronen  in  the  course  of  the 
next  three  years.  The  first  undertaking  of 
the  new  company  is  the  electrification  of 
the  Bratislava  (Pressburg)   di.strict. 

PRECEDENT  SET  IN  ANTI-DUMPING 
L.\W. — ^The  first  specific  ruling  that  a 
commodity  was  being  dumped  in  the  United 
States  in  contravention  ot  the  anti-dumping 
statute  has  been  made  by  the  Secretary 
of  the  Treasury  at  Washington,  the  ma- 
terial involved  being  goatskin  parchment, 
according  to  the  .\merican  Pulp  and  Paper 
Association.  The  memorandum  says  in 
part:  "After  due  investigation  I  find  that 
the  paper-making  industry  in  the  United 
States  is  being  or  is  likely  to  be  injured  by 
reason  of  the  importation  into  the  United 
States  of  goatskin  parchment  paper,  first 
and  second  quality,  and  that  such  mer- 
chandise was  sold  and  is  likely  to  be  sold 
in  the  United  States  at  less  than  its  fan- 
value."  The  decision  is  not  only  the  first 
relative  to  paper  importations,  but  is  said 
to  be  the  first  of  its  kind  under  the  anti- 
dumping act  of  1921  relative  to  any  im- 
portations. It  is  expected  that  electrical 
apparatus  and  equipment  will  be  treated  in 
the  same  manner. 

GERMAN  ELECTRICAL  GOODS  IN 
SP.\IN. — During  the  first  seven  months  of 
the  present  year,  according  to  Electrical 
IndvstrKS.  the  Germans  sent  to  Spain 
among  other  goods  over  2,000  tons  of  elec- 
trical installation  material  out  of  a  total 
importation  of  4,900  tons  and  over  half 
the  telegraph  and  telephone  equipment  im- 
l.o.ted. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
frcim  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Wa.shington,  by  mentioning  the 
number. 

The  representative  of  a  mercantile  firm 
in  .Vustralla  (No.  306)  is  in  the  ITnited 
States  and  desires  to  be  placed  In  touch 
with  manufacturers  and  exporters  for  the 
sale  of  electrical  goods,  etc. 

A  merchant  in  Norway  (No.  324)  desires 
to  secure  the  representation  of  firms  for 
the  sale  of  electrically  driven  portable  tools, 
engine-room   fittings   and   mountings,   etc 


New  Appanitus  and  Publications 


ELECTRIC  WASHER  AND  "VST.INGER. 
— The  Hendrickson  Machine  Company,  1310 
East  Fourteenth  Street,  Cleveland,  has 
brought  out  an  electric  washing  .machine 
and  wringer,  equipped  with  an  electric 
lamp   to   permit   its   use   in   dark   laundries. 

HEATI.NG  AND  VENTILATING  UNIT. 
— The  Bayley  .Manufacturing  Company.  Mil- 
waukee, has  plac-d  on  the  market  a  com- 
plete, self-contained  heating  and  ventilating 
plant,  which  is  knowTi  as  the  "Bayley 
Thermo  Unit." 

FAUCET  WATER  HEATER.  —  The 
Aetna  Electric  Appliance  Company,  Bos- 
ton, Mass.,  has  placed  on  the  market  a 
"Hotvent"  automatic  type  faucet  heater, 
which  may  be  connected  with  the  ordinarj- 
household  outlet. 

ELECTRIC  STOVE.  —  A  light-weight 
"Duplex"  kitchenette  electric  stove  has  been 
brought  out  by  the  Redtop  Electric  Com- 
l>any,  Inc.,  8  West  Nineteenth  Street.  New 
York   City. 

LOADING  RHEOSTATS.  —  The  Ward 
Leonard  Electric  Company,  Mount  Vernon, 
N.  Y.,  is  distributing  a  .small  t>ooklet 
describing  its   loading  rheostats. 

OHMMETER. — Charles  Cory  &  Son,  Inc.. 
183-7  Varick  Street,  New  York  City,  have 
issued  a  catalog  bulletin  No.  101-29-.\, 
covering   the    "Cory-Record"    ohmmeter. 

POWER  EQUIPMENT. — "AlUs-Chalmers 
Power  Equipment  for  Textile  Mills"  is  the 
title  of  bulletin  No.  139.  issued  by  the  Allis- 
Chalmers  Company,  Milwaukee,  in  which 
it  describes  and  illustrates  its  line  of  power 
machinery  and  also  a  complete  line  of  elec- 
trical apparatus. 

LAMP  STANDARD.— The  Denver  Elec- 
trical Laboratories.  West  Thirty-second 
Avenue  and  Shoshone  Street.  Denver.  Col., 
has  placed  on  the  market  two  new  models 
of  its  lamp-selling  standard,  "Cel-A-Lite." 
models  B  and  C,  for  counter  display. 

PORTABLE  LAMPS.— The  Faries  Manu- 
facturing Company.  Decatur.  IlL.  has  re- 
cently pkiced  on  the  market  a  new  line 
ot  portable  electric  lamps  and  adjustable 
floor  portable  lamps. 

SOCKET  PLI'G.— The  Ajar  Electric  Spe- 
cialty Company.  1011  Market  Street.  St. 
Loiiis,  has  recently  placed  on  the  market 
an  improved  type  ot  plural  socket  plug, 
known  as  "Ajax"  No.   33. 

VACnrji  BRUSH.  —  A  vacuum  brush 
(motor-driven)  for  cleaning  upholstered 
furniture  has  been  developed  by  the  O.  K. 
Machine  Company.  2131  Fairfield  Avenue. 
P'ort  Wayne,  Ind. 

MOTOR  ST.\RTING  SWITCH.— A  motor 
starting  switch  ("Mason"),  equipped  with 
under-voltage  release.  h»«  been  developed 
by  the  Trumbull-Vanderpoel  Electric  Manu- 
facturing Company,   B-antam,  Conn. 

S.\FETY  SWITCH— S.  Schmukler  &  Son. 
Second  and  Bainbridge  Streets.  Philadel- 
phia, have  recently  placed  on  the  market 
an  externally  operated  switch. 

-AUTOMATIC  PROJECTOR  L.\MP.— The 
Sun-Light  .\rc  Corporation.  1600  Broadway. 
New  York  City,  has  recently  placed  on  the 
market  an  automatic  projector  lamp. 
"Sperry-Sunlight,"  of  special  flaming-arc 
tM)e.  The  lamp  is  manufactur.'d  by  the 
Sperry  Gyroscope  Company,  Manhattan 
Bridge  Plaza.  Brooklyn.  N.  Y'. 

A10LET  R.\Y  M.\CHINE. — .\  violet-ray 
machine  ("type  J"),  with  sparkless  conls 
and  non-turning  electrodes,  has  recently 
been  placed  on  the  market  by  the  Rogers 
Electric  Laboratories  Company.  2015  East 
Sixty-fifth  Street,  Cleveland. 

TRADE  DISCOUNT  SHEET. — The  Wes- 
tiiighouse  Electric  &  Manufacturing  Com- 
pany. East  Pittsburgh,  Is  distributing  trade 
discount  sheet  l-.\.  effective  Nov.  10.  super- 
seding former  trade  discount  sheet  1-A. 

.A.RC  WEI-DING  LEAD. — .\  semi-auto- 
matic arc-welding  lead  has  been  developed 
liy  the  General  Electric  Comp-any.  Schenec- 
tady. N.  Y..  for  use  in  conjunction  with  Its 
automatic  arc-welding  lead. 

ILLUMIN.VTTON  V.\Ln:S.— "IMumlna- 
tion  Values  ami  Their  Measurements!"  is 
the  title  of  bulletin  E-101.  issued  by  the 
AVestlnghouse  Lamp  Company.  165  Broan- 
dav.  New  York  City,  which  contains  table 
of  "present  standards  of  desirable  illumina- 
tion for  various  classes  of  service,  etc  Il- 
lustrations of  lUumlhating  measuring  in- 
struments, eta 
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SOAP  FOR  ELECTRIC  AVASHIXG  JIA- 
CHINES.— "How  to  Use  'Oakite'  in  Your 
Washing  Machine — It  Cleans"  is  the  title 
of  a  booklet  distributed  by  the  Oakley 
Chemical  Company,  22  Thames  Street,  Xew 
York  City,  covering  the  use  of  "Oakite" 
in   electric  washing  machines. 

TRADE  DISCOUNT  SHEETS.  —  Tlie 
■\Vestinghouse  Electric  &  Manufacturing 
Company,  Mansfield  Works,  Mansfield,  Ohio, 
is  distributing  new  trade  discount  sheets  as 
follows:  Sheets  9-A,  13-A  and  9-B.  effec- 
tive Oct.  25 ;  sheet  1-B,  parts  1  and  3, 
effective  Oct.  24. 


New  Companies 


THE  ST.\XDARD  RAILWAY  FUSE 
CORPORATION',  Xew  York.  N.  Y.,  has  been 
organized  by  E.  D.  Purcell.  G.  E.  McClure 
and  P.  H.  Miller.  The  company  is  capita- 
lized at  550.000  and  proposes  to  manufac- 
ture electrical  equipment.  Newmark  & 
Miller,  15-t  Nassau  Street,  represent  the 
company. 

THE  CENTRAL  ELECTRIC  COMPANY, 
Huntington,  W.  Va.,  has  been  chartered 
with  a  capital  stock  of  $15,000  to  manu- 
facture electrical  supplies.  The  incorpora- 
tors are  Thompson  E.  Pierce  and  F.  L. 
Hussey.  Ashland,  Ky.,  and  R.  T.  Mosby, 
Christianburg,   Va. 

THE  ELECTRIC  UNITS  CORPORA- 
TION, SI 6  First  Xational  Bank  Building. 
Chicago.  111.,  has  been  incorporated  by 
Samuel  Labow.  F.  J.  Maas  and  Robert  H. 
Stall,   to  manufacture   electrical  appliances. 

PORTABLE  DRILLS. — The  Stow  Manu- 
facturing Company.  Inc.,  Binghamton,  N.  Y.. 
has  issued  a  circular  covering  the  "Stow" 
portable  electric  drills. 

RADIO  APPARATUS  AND  SUPPLIES. — 
The  Navy  Department.  Washington.  D.  C, 
has  issued  catalog  No.  601.  describing  the 
radio  supplies  and  apparatus  offered  for 
sale  by  the  department. 

ELECTRIC  0\'T;nS.— The  Oven  Equip- 
ment &  Manufacturing  Company.  New 
Haven.  Conn.,  is  distributing  leaflet  No.  lOS, 
describing  its  type  "T"  conveyor  bakers' 
oven,  and  leaflet  No.  109,  covering  the 
"Crawford"  sectional  continuous  oven. 

SNAP  SWITCHES.  —  Harvey  Hubbell, 
Inc.,  Bridgeport,  Conn.,  is  distributing  bul- 
letin No.  17-6,  describing  its  surface-type 
toggle   snap   switches. 

DIESEL  ENGINE.  —  The  Worthington 
Pump  &  Machinery  Corporation,  115  Broad- 
way, New  York  City,  has  issued  two  four- 
page  leaflets  de.scribing  the  "Worthington" 
Diesel  engine,  two-cycle,  solid  injection. 

THE  BEIDNER  ELECTRICAL  SUPPLY 
COMPANY,  New  York,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $10,000 
to  manufacture  and  deal  in  electrical  equip- 
ment. The  incorporators  are  R.  Cymberg, 
M.  and  H.  Edelman.  The  company  is  repre- 
sented by  Keisfeld  &  Comberg,  99  Nassau 
Street. 

THE  CRESCENT  CITY  ET.KCTRTC 
CO.MPANY.  Evansville.  Ind..  hns  h.rn  or- 
ganized by  R.  P.  Oblinger,  H.  E.  Rasmus- 
son,  J.  D.  Meek  and  C.  E.  Robr-rts  The 
rompany  i.s  capitalized  at  $150,000  and  pro- 
l>oses  to  manufacture  electrical  machinery. 

THE  DEER  ISLE  LIGHT  &  POWI'^R 
COMPANY,  Deer  I.sle,  Me.,  has  been  organ- 
ized with  a  capital  stock  of  $5,000.  The 
company  propr>ses  to  operate  an  electric 
light  and  power  system  and  also  a  gas  and 
■water  sy.stem.  The  directors  of  the  com- 
pany are  F.  M.  Haskell,  president :  Harri.x 
W.  Haskell,  treasurer,  and  Winslow  C.  Has- 
kell, clerk,  all  of  Deer  Isle. 

THE  WANDERLET  ELECTRICAL  AP- 
PLIA.NCK  CORPORATION.  New  York.  N. 
Y..  has  been  incorporated  with  ,i  capital 
stock  of  $100,000  to  manufacture  electriciij 
machinery.  Max  Hirshfleld,  ]S2  .N'agel 
Avenue,  New  York  City,  is  Interested  In 
the  company. 

THE  ^aNGO  fKY.)  LIGHT  COMPANY 
hnx  been  Incorporated  with  a  raplljil  stfK-k 
of  $2. .'.on  by  .1.  If.  Robertson.  W.  P.  Wood 
and  J.  B.  Barker,  all  of  Wlngo. 

THE  LONIiO.V  (KY.)  ELECTRIC  COM- 
PANY li:m  been  organized  with  a  capital 
Mock  of  $40,000  by  W.  H.  Mayfleld  and  C. 
Mayfleld  of  Ludlow  and  E.  S.  Myern  of 
.Springfield, 

THE  BAODAD  fKY.)  ELECTRIC  COAI- 
PANY  has  liiin  incorporated  with  n  capital 
stock  of  $2.^00  by  R.  L.  Harm. in.  A  D. 
HaiTlson  and  M.  B.  Harrison,  all  of  Bagdad. 


THE  DISTRIBUTORS  ELECTRIC  COM- 
PA>rY,  Canisteo,  N.  Y.,  has  been  organized 
to  operate  and  maintain  a  high-tension 
transmission  line  between  Canisteo  and 
Hornell.  The  company  is  capitalized  at 
$20,000.  Among  the  incorporators  are  J. 
H.  Anderson.  T.  Churchill  Cobb,  Leverett  J. 
Simpson   and   I.   M.   Rosenberg. 

THE  PHILLIPSTOA^TC  (N.  T.)  ELEC- 
TRIC CORPOR.\TION  has  been  incor- 
porated by  H.  C.  Derahan.  W.  M.  Ben- 
jamin and  W.  C.  Osborn.  The  company  is 
capitalized  at  $50,000  and  proposes  to  op- 
erate a  local  electric  light  and  power  sys- 
tem. Osborn,  Fleming  &  Whittlesey,  170 
Broadway,  New  York  City,  represent  the 
company. 

THE  CHAMPION  ELECTRIC  MANU- 
FACTURING COMPANY  has  filed  articles 
of  incorporation  under  the  laws  of  the  State 
of  Delaware,  with  a  capita:i  stock  of  $4,- 
600.000.  to  manufacture  and  deal  in  elec- 
trical appliances.  The  incorporators  are 
M.  L.  Rogers.  L.  R.  Wilson  and  M.  M. 
Nichols,  all  of  Wilmington. 

THE  RADIO  SPECIALTY  COMPANY, 
New  York,  N.  Y..  has  been  organized  by 
H.  Kantro.  H.  Gernsback  and  D.  M.  Salz- 
man  to  manufacture  wireless  instruments, 
equipment,  etc.  G.  A.  Hoffman,  100  Broad- 
way, represents  the  company, 

THE  DAVIS-CARLE  ELECTRIC  COM- 
PANY. INC..  Wlieeling.  W.  Va.,  has  been 
incorporated  with  a  capital  stock  of  $9,000 
by  Ray  L.  Davis,  J.  H.  Carle.  H.  Poften- 
barger  and  E.  B.  Maurer.  all  of  'Wheeling, 
and  J.  E.  Rehm,  Brookside,  Ohio. 

THE  AQUA  ELECTRIC  HEATER  COM- 
PANY OF  CANADA.  LTD..  St.  Hyacinthe. 
Que.,  has  been  incorporated  by  Louis  Agus- 
tin,  Cornelio  A.  Morin  and  Wilfred  Girou-.ird. 
The  company  is  capitalized  at  $500,000  and 
proposes  to  manufacture  electrical  appli- 
ances, heaters,  machinery,  etc. 

THE  EVANSVILLE  (INTD.)  ELECTRIC 
SERVICE.  INC..  has  been  chartered  with  a 
capital  stock  of  $10,000  to  manufacture 
electrical  equipment.  The  incorporators  are 
Charles  Legeman,  Sr..  Clyde  E.  Zapp  and 
Charles  E.  Kiefer,  ISvansville. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Oct.  IS.  1921) 
1,393.751.  Trat  for  Electric  Heating  Ap- 
pliances ;  Chai  lis  H.  B.  ("hapin.  Engle- 
wood.  N.  J.  App.  filed  Feb.  4.  1921.  For 
receiving  and  supplying  current  to  one  or 
more  heating  appliances. 
1.393.794.  Switch  Box  :  Carl  H.  Kuhlman. 
Toledo,  Ohio.  App.  filed  Jan.  29.  1920. 
Wall  type. 

(Lssued  Oct.  25.  1921) 

1.394.667.  Electric  Lamp  and  Heater; 
Elbert  A.  Corbin.  .Jr..  Swarthmore.  Pa. 
Api>.  tiled  .May  25.  1921.  Combined  elec- 
tric heater  and  lamp. 

1.394. 6S9.  Selp-Windino  Clock;  Alfred  L. 
.Sohm.  Chicago.  111.  App.  filed  March  31. 
1919. 

1.394.723.  Toll-Telephone  Switching  Ap- 
PARATiTS  ;  Herbert  M.  Friendly  and  Archi- 
bald E.  Burns,  Portland.  Ore.  App.  filed 
June  7.  1915.  For  remotely  connecting 
and  disconnecting. 

1.394.763.  Portable  Driving  Mechanism 
FOR  Talking  Machines  and  the  Like; 
Walter  Scott.  Lakewood.  Ohio.  App.  filed 
Feb.  19.  1921.  Detachable  motor  and 
switch. 

1.394,76S.  Instrument  for  Use  in  I^earn- 
INO  Telborapht  ;  James  E.  Smith  and 
Clarence  W.  Burger.  Washinrton,  D.  C. 
App.  filed  May  21.  1920. 

1.394,810.  Electrothermal  Garment; 
Joel  E.  Craddlck,  Denver,  Col.  App.  filed 
April  3,  1919.     Heated  garment. 

1.391. SI5.     Electromagnetic  Rectifier  and' 
CfRRENT  Rkdresser;   Richard   A.    Engler. 
Dubuque.    Iowa.      App.    filed    March    23.  . 
1914.     Vibrating  re.tifier.  ' 

1.394.818.      RAIL   Bond:   Harold   H.   Febrey.  ^ 
•Newark.   N.   J.     App.   filed  May   28.  1918. 
Tunnel"   type. 


1,394,838.  Registry  System  and  Register 
Therefor  ;  C.  C.  Johnson,  Mount  Vernon, 
N.  Y.  App.  filed  June  12.  1919.  Watch- 
men's registry  system. 

1.394.840.  Registry  Apparatus;  Clarence 
C.  Johnson,  Metuchen,  N.  J.  App.  filed 
Jan,  23,  1920.  Watchmen's  registry  sys- 
tems. 

1.394.847.  Electric  Water  Heater  ; 
Charles  Kratt,  Nottingham,  England. 
App.  filed  Jan.  4,  1921.  Rapidlv  delivers 
small  quantities  of  boiling  water. 

1.394.856.  Electric  Toaster:  Irwin  J. 
Mendels,  Chicago,  111.  App.  filed  Jan.  31. 
1920.     Means  for  assembly. 

1.394.875.  Arc  Lamp  ;  Maurice  J.  Wohl, 
Brooklyn,  N.  Y.  App.  filed  Jan,  14,  1918. 
Mechanism  to  control  several  arcs. 

1.394.876.  Arc  Lamp  ;  Maurice  J.  Wohl  and 
Harry  Hertzberg,  New  York,  N.  Y.  App. 
filed  June  14.  1918.  Used  in  motion-pic- 
ture photography. 

1.394.891.  Electric  Heating  Apparatus: 
Henry  Geisenhoner.  Schenectady.  N.  Y. 
App.  filed  June  21.  1920.     Rivet  heater. 

1,394,899.  Water-Cooled  Electric  Appa- 
ratus ;  Allan  B.  Hendricks,  Jr.,  Pittsfleld.- 
Mass.  App.  filed  Feb.  24.  1920.  Trans- 
formers, etc. 

1,394.901.  Electricity  Transformer  and 
Iransforming  and  Converting  Appara- 
tus;    Henry     M.     Hobart,     Schenectady, 


1,394,910.  Reactor  in  Tanks;  Friend  H. 
Kierstead,  Pittsfield,  Mass.  App.  filed 
Feb.  3,  1920.  Particularly  adapted  for 
large-sized  units. 

1.394,922.  Motor-Control  System:  Robert 
H.  McLain.  Schenectady,  N.  Y.  .  App.  filed 
May  14.  1921.  Motor  may  be  stopped, 
started  and  generally  controlled. 

1.394.937.  Resistance  Unit;  LudwigReich- 
?o''' •.?,''„'^''<'J.^'  ^I^-'^-  App-  fl'ed  March 
^S,  1919.  Resistance  conductor  inclosed 
in  metaUic  sheath. 

1,394.942.  Bushing  for  Outlet  Boxes- 
Peter  E.  C.  Sater.  Cleveland,  Ohio.  App. 
filed  Aug.  16,  1920.  For  i-in.  pipe  in  i-in. 
or  3-in.  hole. 

1.394.949.  Resistance  Material;  Ralph 
«  .Stearns.  Schenectady,  N.  Y.  App.  filed 
Feb.  19.  1920.  Plastic  resistance  ma- 
terial having  a  so-called  negative  ampere- 
volt  characteristic. 

1. 394.954  Metal-Melting  Pot  :  Tvcho  Van 
^"';^rf,?''^'^"'^<^*a<'>'-  N.  Y.  App.  filed  Dec. 
4.  I!ri9.  Metal  is  automatically  main- 
tained at  a  constant  temperature. 

1.394,965.  Electric  Marking  Device  ;  Clif- 
ford A.  Bourne.  Portland.  Ore.  App.  filed 
Jan.  5,  1921.     To  mark  upon  metal  tools. 

1.394.971.  Protec^tive  Device;  Elmer  E.  F. 
Creighton  and  Frederick  R.  Shavor, 
Schenectady.  N.  Y.  App.  filed  Jan.  10. 
1»1».     Lightning  arrester. 

1.394.972.  Electric  Regulation  ;  John  L. 
oJ'^^'vli".^'  -^"burn.  X.  Y.  App.  filed  Oct. 
■i*.  1914.  To  regulate  voltage  and  cur- 
rent. 

1.395.002.  Electric  Heating  -  Element 
Controlling  Device;  Paul  M.  Mueller. 
Erie.  Pa.  App.  filed  March  24.  1920.  To 
prevent  overheating. 

1.395.003.  Electric  Heating-Elkment 
Controlling  Device  :  Paul  M.  Mueller, 
Erie.  Pa.  App.  filed  March  24.  1920  To 
prevent  overheating. 

1.395,007.  Telegraph  System  ;  Arthur  W. 
Post.  Westbury.  N.  Y.  App.  filed  March 
20.  1920.  Signaling  between  Morse  line 
subscriber  and  the  attendatit  at  relay 
ofilce. 

1,395,046.  Automatic  Circuit-Controlli.ng 
Apparatus;  Laurence  M.  Klauber.  San 
Diego.  CmI.  App.  fll.,1  M.u-ch  4,  1920.  To 
elimin.-ite  dangers  in  series  electric  light 
circuits. 

1.395.065.  Method  op  Administering  Ther- 
apeutic Light  Treatment  ;  Rov  X. 
Tuttle,  Battle  Creek,  Mich.  App.'  filed 
Feb.  14,  1921,  Alternate  heating  and 
cooling. 

1.395.066.  Controlling  Mechanism  ; 
Charles  R.  Underbill,  New  Haven,  Conn. 
App.  filed  Jan.  13,  1917.  For  governing 
operated  devices. 

1,395.108.  Multiple  Connector  ;  John  W. 
Haywood.  New  York,  N.  Y.  .\pp.  filed 
Feb.  27,  1919.  Portable  multiple-recep- 
tacle block. 

1,395,117.  .Medical  Apparatus;  Bpss  E. 
Johnston,  Chicago.  111.  App.  filed  March 
22.  1920.  Applying  heat,  light  rays  and 
water. 

1.S95.120.  Radium  Hvpro-Emanometer  : 
George  Kunkle,  Grand  Junction.  Col.  App. 
flii-d  .March  12.  1917.  For  rendering  water 
radio-active. 
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Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

CAMBRIHGK,  MASS.  —  The  Cambriage 
Electric  Light  Company  has  plans  under 
way  for  the  construction  of  a  one-story 
power  house,  SO  ft.  x  180  ft.  French  & 
Hubbard,  210  South  Street,  Boston,  are  en- 
gineers. 

S.VYLESVILLE,  R.  I — The  Sayles  Fin- 
ishing Plants,  Inc.,  is  considering  rebuilding 
the  power  house  at  its  textile  mills,  recently 
destroyed  by  fire. 


Middle  Atlantic  States 

BIXGH.\MTON,  .V.  Y. — The  Binghamton 
Light,  Heat  &  Power  Company,  it  is  re- 
ported, is  investigating  the  possibilities  of 
extending  a  transmission  line  to  Apalachin, 
Tioga  Center,  Smithboro,  Barton,  Nichols, 
and  Newark  Valley.  The  company  has 
work  well  under  way  on  the  Whitney  Point- 
Marathan  line,  a  distance  of  27  miles.  S. 
W.  Murray  is  manager. 

CAYUGa,  N.  T. — The  Empire  Gas  &  Elec- 
tric Company,  Geneva,  has  been  authorized 
by  the  Public  Service  Commission  to  con- 
struct and  equip  an  electric  light  and  power 
plant   in  Cayuga. 

ALLOWAY,  N.  J.  —  Plans  are  under  way 
for  the  installation  of  an  electric  light  and 
power  system  in  AUoway.  A  transmission 
will  be  erected  from  Quinton. 

EDGEWATER,  N.  J. — The  Daniels  Lin- 
seed Oil  Company,  20  Ninth  Avenue.  Min- 
neapolis, Minn.,  is  planning  the  construction 
of  a  1,000-kw.  power  plant  in  connection 
with  its  new  plant  at  Edgewater.  N.  J.  Con- 
tract for  the  erection  of  a  number  of  build- 
ings, including  main  building.  150  ft.  x- 
250  ft.,  has  been  awarded  to  the  Tilt-Har- 
gan  Company,  90  West  Broadway,  New 
York  City.     Samuel  Mairs   is  secretary. 

HEGINS.  PA.  —  The  Hcgins  Light  & 
Power  Company,  recently  organized,  is  con- 
sidering the  installation  of  a  light  and 
power  system   in   Hegins. 

PHILADELPHI.A.,  PA.  —  Arrangements 
have  been  made  bj  the  Department  of 
Transit,  City  Hall,  for  the  installation  of 
a  new  underground  conduit  system  on 
Front  Street,  for  the  Frankford  Elevated 
railway  lines,  to  cost  about  $44,900.  W. 
S.  Twining  is  director. 

PHILADELPHIA.  PA.— Bids,  it  is  under- 
stood, are  being  received  by  the  city  for 
the  construction  of  several  substations.  For 
further  information  address  the  Electricity 
Commission. 

PITTSBURGH,  PA.— The  West  Penn 
Power  Company  has  applied  to  the  Public 
Service  Commission  for  authority  to  extend 
its  system  in  Jefferson,  Clarion,  Venango. 
Elk  and  Lawrence  Counties,  covering  town- 
ships adjacent  to  present  operations. 

SCRANTON.  PA. — Plans  have  been  pre- 
pared by  the  board  of  directors  of  Mary- 
land College  for  the  construction  of  a  one- 
story  power  house.  40  ft.  x  104  ft.  John  J. 
Hawley,  Traders'  Bank  Building,  is  archi- 
tect. 

^^'T:ST  Chester,  pa.— The  property  of 
the  Montgomery  &  Chester  Electric  Railway 
Company  has  been  purchased  by  Thomas 
E.  O'Conncll,  president  of  the  Phoenixville, 
Valley  Forge  &  Str.ifford  Electric  Rail- 
way. Connections  will  be  made  between 
Spring  Valley  and  other  points  and  Valley 
Forge,  via  Phoenixville.  .\  new  power 
house  will  be  built  at  Willirims  Corner  to 
supply  the  entire  consolidated  line. 

MILLSBORO,  DEL. — .Arrangements  have 
been  made  by  the  Council  for  the  installa- 
tion of  an  electric  lighting  system  in  Mills- 
boro. 

BALTIMORE.  MD. — Plans  are  being  pre- 
pared by  the  fire  department  for  the  con- 
struction of  a  building  for  an  electrically 
operated  flre-alarm  svstem  at  Lexington 
Street,  to  cost  about  JT'i.nOO.  Bids,  It  is 
understood,  will  be  asked  soon. 

ELKINS,  W.  VA.— The  Elkins  Power 
Company  is  planning  the  installation  of 
additional  equipment,  including  a  750-kw, 
turbo-generator  with  condenser  equipment. 


The  company  recently  filed  notice  of  an  in- 
crea.sc  in  its  capital  stock  from  $.",0,000  to 
$100,000.  C.  C.  Bosworth  is  manager  and 
engineer. 

GLE.N  LYN,  W.  VA. — The  Appalachian 
Power  Company.  Eluefleld.  has  plans  under 
way  for  extensions  to  its  plant  at  Glen 
Lyn,  to  provide  for  an  inrrt';ise  in  output 
from  20,000  kw.  to  40.000  kw.  New  gener- 
ating machinery,  boilers  and  other  equip- 
ment will  be  installed.  Viele.  Elackwell  & 
Buck,  40  Wall  Street.  New  York  City,  are 
consulting  engineers. 

KEARNEYSVILLE.  W.  VA. — The  North- 
ern Virginia  Power  Company,  Winchester, 
Va.,  Is  considering  extending  Its  transmis- 
sion lines  to  Middleway.  near  Kearneys- 
ville.  W.  Va. 

M.\BEN,  W.  VA. — The  Raleigh  W'yoming 
Coal  Company  is  considering  the  construc- 
tion of  a  one-story  power  plant.  70  ft.  x 
so  ft.,  at  its  local  properties.  The  Rust  En- 
gineering Company.  1901  Fifth  Avenue, 
Pittsburgh,  Pa.,  is  engineer. 

MARTIXS\nLLE,  VA. — Plans  have  been 
pr-  pared  by  the  American  Furniture  Com- 
pany for  the  construction  of  a  new  power 
house.  Lockwood,  Greene  &  Company.  Char- 
lotte, N.  C  ,  are  architects. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived at  the  ofhce  of  the  Chief  Signal 
Officer,  U.  S.  Army,  Washington.  D.  C. 
until  Dec.  3,  for  furnishing  150  miles  of 
cable,  types  WC  44  and  WC  45.  (Circular 
PR  8269-lCP.) 

WASHINGTON.  D.  C— The  Bureau  of 
Supplies  and  Accounts.  Navy  Dep.nrtment, 
Washington,  D.  C,  will  receive  bids  for 
furnishing  the  following:  Until  Dec.  13. 
Eastern  and  Western  Yards.  Schedule  9076 
— two  testing  panels  ;  Mare  Island,  Schedule 
9087 — 2.825  ft.  lighting  and  power  wire 
and  13,500  ft.  lamp  cord. 


North  Central  States 

GRAND  RAPIDS.  MICH— Plans  are  un- 
der consideration  by  the  Kent  Storage  Com- 
pany, Front  Street,  N.W..  for  the  construc- 
tion of  a  power  plant  and  cold  storage 
plant.     G.  H.  Hess  is  chief  engineer. 

L.\NSING.  MICH. — The  construction  of  a 
power  house  on  the  site  of  a  projected  State 
reform  school,  L-.insing.  to  cost  about  $2.- 
000.000,  has  been  authorized  by  the  Michi- 
gan State  .Administrative  Board.  Prelimi- 
nary work,  it  is  understood,  is  under  way. 

LtTDINGTON.  MICH.  —  The  Stearns 
Lighting  &  Power  Company  is  planning  the 
erection  of  a  new  power  unit,  remodeling 
the  unit  now  in  use.  and  the  installation  of 
new  equipment. 

OTSEGO,  MICH. — Bids,  it  is  understood, 
will  soon  bt  received  by  the  Mac  Sim  Bar 
Paper  Company  for  the  construction  of  a 
one-story  electric  power  plant,  85  ft.  x  140 
ft.,  to  cost,  with  machinerv,  about  $300.- 
nOO.  Billingham  &  Cobb,  Press  Building. 
Kalamazoo,  are  architects  and  engineers. 

SANDUSKY.  MICH. — .Arrangements  are 
being  made  by  the  Council,  it  is  reported, 
for  the  construction  of  a  municipal  elec- 
tric light  and  power  plant,  to  cost  about 
$45,000.     L.  C.  Reid  is  city  engineer. 

TECUMSEH.  MICH. — The  plant  of  the 
Dundee  Electric  Company  has  been  pur- 
chased by  Pliny  Gratz  and  R.  J.  McCoy. 
The  new  owners  are  considering  plans  for 
the  extension  of  transmission  lines  to 
Tecu'mseh  for  light  and  power  purposes. 
Equipment,  including  a  waterwheel,  will  be 
installed  for  generating  electricity  at  the 
Quaker  mill. 

D.AYTON.  OHIO. — Plans  are  under  con- 
sideration for  improvements  to  the  Are  and 
police  signal  system,  including  the  installa- 
tion of  new  cables  and  boxes  and  the  con- 
struction of  a  building  to  house  switch- 
boards. The  cost  is  estimated  at  $200,000. 
F.  E.  Eichelberger  is  city  manager. 

FREMONT.  OHIO.  —  The  Ohio  Power 
Company  contemplates  the  construction  of 
four  transformer  stations  in  Fremont,  in 
addition  to  the  two  on  which  work  is  now 
under  way. 

DEWER.  IND.  —  Arrangements  have 
been  made  by  the  town  committee  for  the 
installation  of  an  electric  lighting  svstem. 
Electrical  energy  will  be  furnished  by  the 
Winon.a  Interurban  Railway  Company  with 
line  connection  at  Chile,  Ind. 

HUNTINGTON.  IND.— The  Bippus  Utili- 
ties Company.  Huntingrton.  has  been  or- 
ganized by  J.  P.  Bippus.  owner  of  the  Hun- 
tington Litrht  &  Fuel  Company:  J.  A.  and 
P.  M.  Browne.  North  Manche.ster,  and 
others.  The  new  company  has  t-.iken  over 
the  electric  plant  at  North  Manch-'ster  and 
will  control  the  transmission  lines  from  this 
city  to  North  Slanchester.  also  furnish 
electricity  in  Ooblosville  and  Bippus.  as  well 
as  to  residents  along  the  lines. 


NEW  BOSTO.V.  ILL. — The  Illinois  North- 
ern Utilities  Company.  Dixon,  is  planning 
the  erection  of  a  high-tension  trancmission 
line  to  supply  electricity  in  New  Boston 
and   vicinity. 

SOLDIERS'  GROVE.  WIS. — Bids,  it  is 
reported,  are  being  received  by  E.  E.  Dillon, 
consulting  engineer,  Washington  Building. 
Madison,  in  behalf  of  the  Atley  Peterson 
estate,  for  equipment,  including  water 
wheel,  generator,  switchboard,  etc..  for  the 
proposed  hydro-electric  power  plant  and 
dam,  to  cost  ?JO,ooO.  Clarence  C.  Peter- 
son  is   general   manager. 

FT.  MADISON.  IOWA The  City  Coun- 
cil has  organized  a  contract  with  the  Fort 
Madison  Electric  Company  for  furnishing 
electricity  for  the  proposed  ornamental 
lighting  sy.stem  to  be  installed  in  the  busi- 
ness section  of  the  city. 

BRObKI.NGS.  S  D. — Plans  have  been 
completed  by  the  State  Board  of  Regents. 
Pierre,  for  the  ■  onsiruction  of  a  new  power 
house  at  the  Stale  College  of  Agriculture 
and  Mechanical  Arts.  Brookings.  H.  F. 
Berg,  Pierre,  is  state  engineer.  T.  W. 
Dwight  is  president  of  the  board. 


Southern  States 

CHARLOTTE.  N.  C. — Plans  are  under 
consideration  by  the  Southern  Power  Com- 
pany. Charlotte,  for  the  construction  of  two 
hydro-electric  plants  on  the  Catawaba  River. 
one  to  be  located  at  Great  Falls,  where  the 
company  already  has  a  plant,  and  the  other 
at  Mountain  Island.  The  former  will  have 
a  maximum  capacity  of  SO.Ono  hp.  and  the 
latter  80,000  hp.  Bids,  it  is  reported,  will 
be  received  by  the  Southern  Power  Com- 
pany until  Dec.  1  for  excavation  and 
masonry  work  on  the  proposed  plants.  The 
cost  is  estimated  at  more  than  $10,000,000. 
W.  S.  Lee.  511  Fifth  Avenue.  New  York 
City,  is  vice-president  and  chief  engineer. 

ENFIELD.  N.  C— Plans  are  Being  pre- 
pared for  the  construction  of  a  municipal 
electric  light  and  power  plant  in  Enfleld.  to 
cost  about  $50,000.  William  C.  Olsen.  Kins- 
ton,  is  consulting  engineer. 

FORT  SMITH.  ARK— Bids,  it  is  reported, 
are  being  received  by  the  Fort  Smith  Light 
&  Power  Company  for  new  machinery  to  be 
installed  at  its  power  plant.  It  is  proposed 
to  increase  the  output  by  7.000  hp.  D.  C. 
Green  is  manager. 

MEXLA,  TEX. — Preliminary  sur\'eys  are 
being  made  by  representatives  of  eastern 
capitalists  for  an  interurban  line  from  Waco 
to  Mexia  and  Palestine.  A  site,  it  is  under- 
stood, has  been  selected  for  a  power  plant 


Pacific  and  Mountain  States 

MARYSVILLE.  CAL.— The  Pacific  Gas 
&  ETlectric  Company.  Marysville.  it  is  under- 
stood, is  planning  a  survey  with  a  view  to 
furnishing  electricity  for  lighting  in  Wheat- 
land. Dobbins  and  Lomo  Rica.  E-  C 
Johnson  is  manager. 

S.AN  J.ACINTO.  CAL. — Arrangements  are 
being  made  by  the  Lake  Hemet  W.ater  Com- 
pany, Hemet.  for  the  construction  of  a 
hydro-electric  power  plant  in  the  San 
Jacinto  section,  to  cost  a'Dout  $100,000.  W. 
S.  Post.  Central  Building  Los  Angeles,  is 
consulting  engineer. 

GRE.AT  FALLS.  MONT— The  Montana 
Power  Company  is  planning  the  construc- 
tion of  a  hydro-electric  power  pl.ant  and 
dam  on  the  Mi.ssouri  River,  below  Mystic 
Falls,  to  cost  about  $1,000,000.  J.  R.  Hob- 
bins  is  local  manager. 


Canada 

BRODHAGEN.  ONT.— The  erection  Of  a 
transmission  line  from  Brodhagen  to  Dub- 
lin, to  cost  about  $30,000.  is  under  con- 
sideration.    J.  Jordan.  Dublin,  is  interested. 

LONDON.  ONT. — The  Utilities  Commis- 
sioners contemplate  the  installation  of  «n 
ornamental  street-lighting  system  in  Lon- 
don, to  cost  about  $60,000.  Inquiries,  it  is 
understood,  are  being  made  for  prices  on 
lamps,  standards  and  general  equipment. 
E.  V.  Buchanan.  Hydro  Building,  is  en- 
gineer. 

STRATFORD  TOWNSHIP.  ONT  —  The 
Township  Council  is  considering  entering 
into  an  agreement  with  the  Hydro-Electric 
Commission  of  Ontario  for  the  erection  of 
rural  transmission  lines. 

DUNKIRK.  SASK  — The  Bisphoric  Lent 
Company.  Cincinnati.  Ohio,  has  awarded 
general  contract  for  the  construction  of  a 
sulphate  plant  at  Stink  Lake,  near  Dunkirk. 
Sask.,  to  S.  Pritchard.  1120  Fourth  Avenue. 
N.W..  Moose  Jaw.  Sask.  The  plans  provide 
for  a  power  pl.ant  to  be  equipped  with  steam 
engines,  boilers  and  generators,  to  cost 
about   $100,000. 
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To  Level  the  Peaks  of  Boom  and  the 
Valleys  of  Depression 


D' 


OWN  through  the  years  this 
country  has  watched  the  steady 
operation  of  a  business  cycle 
that  has  brought  us  alternate  peak  periods 
of  boom  and  valleys  of  depression.  The 
peak  points  of  the  booms  are  areas  of 
speculation,  overexpansion,  extravagance 
in  living,  relaxation  in  efifort,  wasteful 
expenditure  in  industry  and  commerce, 
with  consequent  destruction  of  capital. 
The  valleys  are  marked  with  business 
stagnation,  unemployment  and  suffering. 
Both  of  these  extremes  are  vicious  and 
hurtful.  We  know  it.  Then  why  should 
we  drift  on  longer  without  making  an 
attempt  to  govern  this  economic  ebb  and 
flow? 

The  production  processes  of  business 
may  be  broadly  set  into  two  classes — (1) 
additions  to  national  plant  and  equip- 
ment, such  as  houses,  stores,  factories, 
railroads  and  tools,  and  (2)  consumable 
goods.  We  have  always  gone  ahead  with 
both  at  the  same  time.  In  boom  periods 
we  have  put  these  classes  of  production 
into  competition.  In  bad  years  we  have 
allowed  them  both  to  languish. 

Now,  the  demand  for  consumable 
goods  cannot  be  directly  controlled.  But 
it  should  be  possible  to  control  the  period 
in  which  the  expansion  of  the  national 
plant  and  e(]uipment  takes  place. 
Federal,  state  and  municipal  authorities 
and  public  utilities  throughout  the  land 
could  to  some  degree  set  aside  reserves  in 
time  of  prosperity  for  the  deliberate 
purpose  of  financing  public  works,  con- 


struction and  plant  expansion  during 
times  of  depression.  If  this  were  done,  it 
would  decrease  the  depth  of  depressions 
and  at  the  same  time  diminish  the  height 
of  booms.  It  is  calculated  that  such  a 
construction  reserve  of  10  per  cent  would 
almost  level  out  the  curve  of  business. 
And  our  plant  and  equipment  would  be 
built  in  times  of  lower  cost. 

Unemployment  likewise  can  and  must 
be  met  in  the  same  way.  We  must  have 
a  labor  load  dispatcher  and  prevent  the 
demands  for  labor  for  construction  and 
other  controllable  work  from  competing 
with  harvest  times  and  the  unchangeable 
seasonal  occupations.  A  way  must  be 
found  to  distribute  our  labor  to  a  more 
even  load  of  work  and  to  distribute  our 
work  with  a  regard  to  economic  needs. 
The  subject  is  one  of  most  profound 
national  importance.  If  it  is  possible  to 
do  this  thing,  we  must  not  wait  for  it 
longer.  California  has  already  taken  the 
first  step  by  providing  for  the  control  of 
public  works  to  this  end. 

The  Electrical  World  believes  that 
business  men  of  every  industry  should 
make  immediate  demand  for  a  national 
statistical  service  that  will  determine  ac- 
curately the  production  of  stocks,  the  con- 
sumption of  commodities,  the  volume  of 
construction  and  the  actual  unemploy- 
ment at  all  times.  Such  a  service  in  itself 
would  contribute  mightily  toward  this 
big  reform  which  the  world  of  business 
needs. 


John 

Boswell 

Whitehead 

A  teacher,  engineer  and 
scientist  whose  original 
investigations  of  the 
•properties  of  air  at  high 
voltages  have  been  im- 
portant additioTis  to  the 
fundatnentals  of  power 
transmission  at  high 
potentials. 


IN  A  LETTER  which  Sir  William 
Thomson  (L.oid  Kelvin),  the  famous 
EnKlish  mathematical  genius  and  sci- 
entist, wrote  to  Silvanus  1".  Thompson 
he  began  with  this  remark :  "You  have 
splendidly  verified  the  validity  of  my 
applying  to  you  for  information  not  to 
be  found  in  encyclopedias  or  ordinary 
textbooks  on  a  very  interesting  and  im- 
portant scientific  subject."  In  tliis  coun- 
try such  sources  of  scientific  information 
are  in  the  main  two — the  research  lab- 
oratories, wliicli  are  often  difflcult  of 
access,  owing  to  the  commercial  value  of 
their  findings,  and  the  private  laborato- 
ries of  tlie  scientists  in  our  universities. 
When  new  physical  and  scientific  infor- 
mation comes  from  the  latter  source, 
hampered  in  most  instances  by  impover- 
ished facilities,  there  is  in\"ariably 
revealed  a  genius  devoted  to  the  highest 
ideals  of  scientific  investigation.  Not 
infrequently,  because  of  their  modesty, 
are  these  geniuses  discovered  among  us 
bv  their  contemporaries  in  foreign  lands. 
Such  is  in  part  the  case  of  Dr.  J.  B. 
Whitehead,  to  whom  the  Instilut  Klee- 
trotechnique  Montefiore  of  T>li''ge,  Bel- 
gium, has  recently  awarded  the  triennial 
prixe  of  .T.OOO  francs,  known  as  the 
Foundation  George  Montefiore,  for  the 
best  orginal  work  on  scientific  advance- 
ment or  progress  in  technical  appliea- 
tion.s  of  electricity.  This  prize  is  awarded 
on  the  recommendation  of  a  Jury  formed 


of  ten  electrical  engineers,  of  whom  five 
are  Belgians  and  five  are  from  other 
countries.  The  paper  which  won  this 
recognition  was  entitled  "The  Corona 
Voltmeter  and  the  Electric  Strength  of 
Air,"  presented  by  Dr.  Whitehead  and 
T.  Isshiki  before  the  American  Institute 
of  Electrical  Engineers  more  than  a  year 
and  a  half  ago. 

Dr.  Whitehead  was  born  in  Norfolk. 
Va.,  Aug.  IS,  1S72.  He  was  graduat«d 
from  Johns  Hopkins  Universitv,  with 
the  degrees  of  E.  E.  in  1893,  A.  B.  in  1S9S 
and  Ph.D.  in  1D02.  During  the  period 
of  1893  to  1896  he  was  associated  with 
the  Westinghouse  Electric  &  Manufac- 
turing Company  on  transformer  design, 
and  from  1896  to  1897  he  was  a  mem- 
ber of  the  operating  staff  of  the  Niagar.i 
Falls  Power  Company.  He  resigned  that 
position  to  Join  the  faculty  of  Johns 
Hopkins  University,  advancing  to  be  pro- 
fessor of  electrical  engineering  in  1910 
and  de.an  of  the  School  of  Engineering 
in  1919.  During  this  period  he  has  been 
associated  with  the  Bureavi  of  Standards 
on  special  research  and  was  research 
a.ssistant  at  the  Carnegie  Institute.  Wash- 
ington, from  1902  to  190.').  Dr.  \\niite- 
head  has  also  carried  on  n  consulting 
engineering  practice,  acthig  in  this  capac- 
ily  for  the  Maryland  Electric  Railways. 
His  principal  effort,  however,  has  been 
the  study  of  different  phases  of  exper- 
iment.il    research,   with   speci^il   endeavor 


directed  to  invesligatior.  of  the  lectric 
properties  of  air.  Ten  or  twelve  papers 
giving  details  of  his  Investigations  have 
been  published.  His  studies  along  these 
lines  have  resulted  in  the  invention  of 
the  corona  voltmeter,  for  which  he  has 
fundamental  patents. 

In  the  affairs  of  the  American  Insti- 
tute of  Electrical  Engineers  Dr.  White- 
head has  always  taken  an  active  inter- 
est. He  has  served  as  a  member  of  n 
number  of  committees  and  for  two  years 
was  chalrnran  of  the  electrojdiysics  com- 
mittee. He  inaugurated  tlie  movement 
which  led  to  the  foundation  of  the  Bal- 
timore -Si-ctlon  of  the  Institute  and  was 
its  chairman  for  the  first  nineti^en  years. 
During  the  war  Dr.  Whitehead  was  com- 
missioned m:ijor  in  the  I'orps  of  Engi- 
neers and  detailed  to  the  Naval  Consult- 
ing Board,  working  on  a  development 
of  an  electromagnetic  submarine  dettn*- 
tor.  An  account  of  this  was  published 
in  the  Journal  of  the  .V.  I.  E.  E.  for 
March  and  April.  1920. 

Dr.  Whitehead  has  an  unusual  ability 
to  foresee  needed  research  and  to  incor- 
porate in  the  investigations  which  he 
directs  those  practical  considerations 
which  are  too  often  ignored  by  many 
researchers.  His  de\-otion  to  research 
and  the  clearness  with  which  he  con- 
ceives the  problems  involved  make  his 
viewpoint  much  sought  at  meetings  of 
both   engineers  and  scientists. 
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A  Makeshift  Revenue 
Bill 

<<'T^HE  mountain  labored  and  brought  forth  a 
X  mouse."  Little  satisfaction  can  be  found  in  the 
revenue  bill  passed  by  Congress  last  week.  Admittedly 
a  makeshift,  the  best  that  can  be  said  of  it  is  that  it 
is  a  trifle  better  than  the  one  it  -superseded.  The  two 
measures  differ,  however,  about  as  much  as  alternat- 
ing current  does  from  direct  current.  You  can  do 
things  with  the  one  that  you  cannot  do  with  the  other 
and  vice  versa.  But  if  one  wants  to  commit  suicide 
the  general  effect  of  either  is  about  the  same.  So  it  is 
with  the  revenue  bills.  Applied  long  enough,  either 
one  would  suffice  to  kill  business.  There  is  no  need 
of  looking  at  the  reductions  made  in  the  new  bill. 
Some  have  been  made,  but  nothing  worth  bragging 
about.  The  law  will  not  remain  long  in  effect — of 
that  we  may  be  certain.  There  is  already  talk  of  its 
revision  before  the  Treasury  Department  has  made 
its  regulations  based  on  the  statute  and  the  courts 
have  interpreted  both.  Thus  business  will  not  only 
be  hampered  by  further  indecision,  but  the  country 
as  a  whole  will  never  be  able  to  compose  itself  until 
a  more  moderate  and  stable  tax  law  has  been  enacted. 
Billions  are  required  of  us  because  we  have  wasted 
our  substance  in  riotous  expenditure  for  that  which 
contributes  naught  to  the  public  welfare.  This  extrav- 
agance must  be  checked.  We,  as  a  people,  are  anxious 
and  willing  to  maintain  the  finest  government  on  the 
face  of  the  earth  and  gladly  pay  taxes  for  that  pur- 
pose, but  waste  and  inefficiency  we  must  away  with, 
and  the  surest  way  to  check  them  is  to  limit  the  avail- 
able funds.  This  check  cannot  be  applied  any  too 
soon,  and  we  shall  never  be  satisfied  until  we  obtain 
a  reasonable  and  scientific  tax  law  and  a  Congress  not 
itching  to  add  unnecessarily  to  the  functions  of  gov- 
ernment or  even  anxious  to  assume  meritorious  func- 
tions at  too  fa.st  a  pace. 


A  Policy  that  Robs 
the  Till 

ONE  day  early  this  year  the  sales  manager  of  a 
certain  central-station  company  walked  into  the 
ofl^ce  of  the  president,  with  a  sober  face,  and  said:  "I 
find  that  some  one  has  .stolen  $12,000  out  of  the  cash 
drawer."  The  pre.<<ident  sat  back  aghast  and  asked 
him  how.  The  answer  was  that  that  amount  had  been 
lo.st  in  1920  by  not  charging  a  proper  profit  on  mer- 
chandise sold  and  on  repair  jobs  done  for  customers. 
The  money  had  been  lost.  Not  one  thief,  but  many  good 
cu.stomers,  had  been  allowed  to  help  themselves  uncon- 
sciously out  of  the  company'.s  cash  drawer.  And  this 
occurs  in  many  cities. 

After  all.  there  is  no  policy  involved  save  one,  the 
policy  of  good  business.  For  electrical  appliances  are 
worthy  and  popular  enough  to  be  salable  at  a  proper 


price  that  pays  a  profit.  And  business  that  does  not  pay 
its  way  and  a  profit  is  not  good  business.  All  the  argu- 
ments in  the  world  cannot  prevail  against  that  simple- 
fact.  Why,  therefore,  should  the  central-station  com- 
pany go  on  robbing  its  till  with  its  own  hand  by  selling: 
goods  on  a  losing  basis? 

The  market  for  electrical  appliances  today  is  only 
opening  in  the  bud.  It  will  increase  and  develop  to  pro- 
portions now  beyond  imagination.  The  central-station 
shop,  if  policy  is  right,  will  sell  in  growing  volume.  It 
can  and  should  be  the  leading,  guiding  store  in  every 
city,  working  actively  and  progressively  in  a  harmo- 
nious helpful  co-operation  with  an  increasing  number 
of  dealers'  stores.  For  electrical  appliances  are  destined 
to  become  standard  household  equipment  and,  as  such, 
staple  merchandise  that  everybody  sells.  But  the  fii'st 
step  must  be  to  make  each  electric  store — central-sta- 
tion or  otherwise — a  store  that  pays.  Under  any  other 
policy  that  store  is  headed  toward  the  rear.  The  elec- 
trical appliance  is  going  ahead,  and  he  helps  most  who 
makes  his  store  prosperous  and  strong  to  serve. 


A  Plain  Case  of 
Hallucination 

WE  HAVE  several  times  recently  drawn  attention  to 
the  disposition  on  the  part  of  the  ignorant  and 
careless  to  lay  at  the  door  of  electricity  every  fire  that 
occurs  anywhere  within  a  few  blocks  of  an  electric  cir- 
cuit and  is  not  obviously  due  to  some  other  cause. 
Recently  a  daily  paper  that  ought  to  know  better  pub- 
lished an  extraordinary  communication  ascribing  the 
Hoboken  CN.  3.)  pier  fire  to  the  malign  influence  of 
current  which  indulged  in  a  flying  leap  from  the  light- 
ing circuits  to  the  water.  The  author  of  this  weird 
theory  maintains  that  transformer  oil  is  a  conductor 
of  2,300-volt  current,  wherefore  the  source  of  the  con- 
flagration becomes  plainly  evident.  In  fact,  the  storj- 
seems  to  be  the  product  of  one  of  the  most  elaborate  sets 
of  "wheels"  yet  possessed  by  any  pseudo-scientist. 

The  moral  which  we  desire  to  draw  from  this  tale  is 
simply  the  depths  to  which  human  foolishness  can  go 
and  the  truly  abysmal  credulity  of  a  considerable  part 
of  the  daily  press.  A  few  papers  are  singularly  free 
from  display  of  gross  ignorance  on  technical  matters, 
evidently  having  some  one  around  the  office  who  keeps 
an  eye  out  for  just  such  wild  theories  as  the  one  under 
comment.  It  more  generally  happens,  however,  that 
any  sort  of  drivel  couched  in  technical  terms  "gets  by" 
the  editorial  staffs  of  daily  papers,  and  consequently 
gross  misinformation  often  reaches  the  public. 

Newspapers  may  be  pardoned  for  ignorance  of 
ab.struse  .scientific  matters,  but  not  for  the  display  of 
it  when  in  every  city  a  telephone  call  in  the  right  direc- 
tion is  all  that  is  necessary  to  ascertain  the  truth.  We 
have  in  mind  a  daily  paper  which,  receiving  a  somewhat 
sensational    technical    announcement    in   the   press    dis- 
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patches,  routed  its  scientific  mentor  out  of  bed  by  tele- 
phone and  cleared  the  matter  up  then  and  there.  It  is 
an  example  worthy  to  be  followed,  especially  when,  as  in 
the  Hoboken  instance,  the  technical  question  concerned 
involved  gross  mis-statements  of  fact  and  baseless 
accusations  of  the  most  sweeping  character. 


Help  the  Consulting 
Engineer 

SOME  central-station  companies  and  many  of  their 
consumers  cannot  afford  to  maintain  engineering  or- 
ganizations competent  to  handle  all  their  engineering 
problems,  because  many  of  those  problems  are  special 
in  character  and  present  themselves  only  at  long  inter- 
vals. Even  those  companies  and  consumers  that  main- 
tain large  engineering  organizations  find  themselves 
frequently  confronted  with  problems  demanding  special- 
ized skill  and  must  resort  to  outside  organizations  for 
advice.  Such  advice  and  guidance  can  be  provided  only 
by  engineers  whose  work  extends  over  a  large  territory 
and  embraces  a  large  volume  of  diversified  practice. 
The  most  serious  criticism  that  has  been  made  of  the 
services  rendered  by  such  engineers  is  that  they  have 
usually  been  content  to  complete  their  work,  get  their 
pay  and  forget  the  trouble  that  may  develop  in  the 
course  of  regular  operation.  This  criticism  has  been 
unfair  to  many  conscientious  consulting  engineers,  but 
it  is  true  that  there  has  been  too  much  of  the  casual  in 
the  relations  between  consulting  engineers  and  their 
clients. 

If  an  engineer  is  to  do  effective  work  and  learn  the 
most  from  his  mistakes,  he  must  feel  that  he  is  not 
only  responsible  for  the  original  design  and  installa- 
tion but  also  for  the  weaknesses  that  may  develop  after 
the  work  is  turned  over  to  the  operator.  The  engineer- 
ing organizations  maintained  by  the  larger  operating 
companies  have  had  an  advantage  over  the  consulting 
engineers  in  many  instances  because  their  men  have 
not  only  been  responsible  for  the  design  and  installa- 
tion of  the  plant  but  have  had  to  live  with  it  in  its  opera- 
tion and  be  responsible  for  the  removal  of  any  diffi- 
culties that  have  developed.  To  bring  about  something 
like  this  condition  for  the  consulting  engineers  will  be 
a  benefit  to  both  the  engineer  and  his  client.  The  elec- 
trical industry  is  a  long  way  from  the  point  where 
every  operating  company  can  maintain  its  own  engi- 
neering organization  on  a  broad  enough  scale  to  handle 
all  its  problems.  It  is  essential,  therefore,  that  the  func- 
tions of  the  consulting  engineer  should  be  recognized  on 
a  broad  basis  and  such  relations  established  with  him 
as  will  result  in  mutual  profit  to  him  and  his  client 
from  the  experiences  gained  in  operation. 


Plants  of  the  new  station  published  on  another  page 
of  this  issue  show  that  a  steel-frame  building  having 
a  content  of  approximately  575,000  cu.ft.  was  built  to 
house  the  transformers,  high-tension  switches  and  high- 
tension  buses.  If  the  apparatus  had  been  placed  out- 
doors, then  cost  would  have  been  reduced  to  that  nec- 
essary to  support  the  apparatus,  but  the  additional 
expenditure  involved  in  housing  it  was  considered 
justifiable  because  of  the  greater  ease  of  inspection 
and  maintenance  thus  afforded. 

The  station  layout  is  very  simple.  There  are  no 
low-tension  buses,  and  the  connections  between  the 
generator,  the  low-tension  switch  and  the  transformers 
are  direct  and  substantial.  The  elimination  of  low- 
tension  buses  is  a  progressive  step  and  achieves  a 
substantial  reduction  in  the  number  of  possible  causes 
for  trouble.  In  order  still  further  to  reduce  the  possi- 
bilities of  low-tension  troubles,  the  supply  of  energy  for 
station  lights  and  auxiliary  motors  is  taken,  not  from 
the  110,000-volt  output  of  the  generator,  but  from  an 
entirely  separate  6,600-volt  generator  driven  by  an 
independent   impulse  wheel. 

The  entrances  of  the  220,000-volt  lines  and  the  lay- 
out of  the  high-tension  wiring  have  been  simplified  to 
the  extreme.  The  lines  are  brought  straight  into  the 
building  through  large  openings  in  the  walls  on  two 
floors  and  connect  directly  to  the  high-tension  buses. 
No  220,000-volt  lightning  arresters  are  installed.  Only 
two  high-tension  oil  switches  are  to  be  used,  and  of 
these  only  one  has  yet  been  installed. 


Providing  for  220.000-Volt  Operation 

Without  Radical  Depart  ure.s  in  Design 

DETAILS  of  the  Big  Creek  No.  8  station  of  the 
Southern  California  Edison  Company,  which  has 
been  built  for  220,000-volt  operation,  indicate  that  the 
step  from  150,000  volts  to  this  higher  voltage  has  been 
made  without  material  changes  in  construction.  Be- 
fore plans  were  actually  put  on  paper  it  was  thought 
that  the  advance  in  voltage  might  be  marketl  by  radical 
changes  in  design  and  layout.  This  has  not  been  found 
necessary.  None  the  less  the  new  station  is  of  unusual 
interest  for  the  very  reason  that  it  is  so  much  like  sta- 
tions of  lower  voltage.  Placing  the  high-tension  equip- 
ment indoors  has  made  the  likeness  particularly  marked. 


A  Clearing  House  for  Technical 
Information 

IN  THE  ambitious  program  of  the  National  Electric 
Light  Association  for  the  reorganization  of  its  tech- 
nical committees  on  a  broader  scale  there  is  created 
a  practical  machine  for  widespread  co-operation  in 
engineering  matters  through  the  activities  of  the 
national  geographic  committees  that  have  been  or- 
ganized to  co-operate  with  one  another  in  gathering 
data  and  information.  The  state  association  commit- 
tees are  also  being  brought  into  the  activities,  as  it 
is  being  discovered  that  they  are  an  essential  link  in 
the  chain  necessarj'  to  bring  the  individual  companies 
into  close  touch  with  the  entire  central-station  industry 
of  the  country.  The  major  problems  of  the  industry 
should  be  reflected  in  all  their  different  phases,  since 
through  the  touch  gained  by  the  co-operation  of  the 
committees,  both  state  and  geographic,  any  valuable 
work  done  by  individuals  in  one  company  will  be 
accessible  to  any  one  engaged  in  similar  work  in  an- 
other company.  Possibilities  for  greater  standardiza- 
tion, more  complete  education  of  personnel  and  ability 
to  get  valuable  information  quickly  should  be  some  of 
the  immediate  results. 

The  expenditure  of  considerable  effort  and  of  some 
money  will,  however,  be  necessary  to  develop  the  full 
benefits  of  the  program.  Engineers  who  have  been  in 
close  touch  with  the  work  are  convinced  that  much  good 
has  already  been  done.  It  is  essential  that  company 
executives  realize  the  value  of  the  work  if  all  companies, 
small  and  large,  are  to  profit  by  it.  One  of  the  big 
benefits,  in  addition  to  the  work  done  and  the  informa- 
tion gleaned  by  the  men  in  attendance,  is  the  contact 
with  the  industry  and  the  resulting  realization  that 
what  seem  to  be  individual  problems  are,  after  all.  com- 
mon problems  and  have  perhaps  been  solved  by  those 
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who  have  had  to  face  them  before.  This  leads  to  a 
study  of  what  others  have  done  and  acts  as  a  real 
preventive  of  serious  mistakes  that  may  have  been 
made  many  times  before. 

The  work  needs  only  the  moral  and  financial  sup- 
port of  executives  through  the  ordinary  channels  of 
the  association,  but  support  that  will  make  it  possible 
for  their  men  to  attend  not  only  the  committee  meet- 
ings of  the  division  and  state  committees,  but  the 
National  Technical  Section  group  meetings  arranged 
for  various  parts  of  the  country.  However  good  the 
organization  idea  may  be,  it  can  be  of  value  only  as 
long  as  an  unbroken  line  of  personal  contact  with  the 
committees,  from  the  local  to  the  national,  is  main- 
tained. Any  break  in  this  personal  contact  will  be  a 
direct  loss  to  the  individual  and  the  company  he  repre- 
sents and  also  a  means  of  lowering  the  efficiency  of  the 
organization.  The  scheme  involves  the  keeping  of  a 
membership  in  the  national  committees  that  is  drawn  to 
a  large  degree  from  the  division  committees  handling 
the  same  subjects.  In  turn  the  division  committees 
should  contain  members  representing  every  state  com- 
mittee on  the  same  subject  and  every  company  in  the 
division  having  an  interest  in  it.  It  is  the  most  ambi- 
tious plan  that  has  been  worked  out  by  the  association 
for  co-ordinating  the  engineering  work  of  the  central- 
station  industry,  and  the  plan  deserves  wholehearted 
support. 


Interest  in  Static  Condensers 
Warrants  Development 

CONSIDERABLE  attention  is  being  given,  especially 
by  some  of  the  large  electric  utilities,  to  the  use 
of  condensers  as  a  remedy  for  bad  power  factor.  We 
do  not  refer  to  the  synchronous  condenser,  which  is  of 
course  often  used  on  long  feeders  or  transmission  lines, 
but  to  the  straight  static  condenser  applied  locally  to 
bring  up  the  power  factor  of  induction  motors.  Where 
heavy  machinery  is  in  question  the  synchronous  motor 
does  a  good  job  and  can  be  made  greatly  to  relieve  the 
power  factor.  In  very  small  machines  the  call  for  cur- 
rent is  relatively  insignificant,  and  nobody  worries 
much  provided  that  the  power  factor  is  kept  within 
tolerable  limits.  One  is  hardly  tempted,  however,  to 
use  a  synchronous  motor  under  100  hp.,  and  right  here 
is  where  the  static  condenser  comes  into  play  down  to 
sizes  which  are  customarily  wound  for  rather  modest 
voltage. 

The  static  condenser,  as  our  older  readers  will  re- 
member, was  in  use  by  William  Stanley  and  his  asso- 
ciates .some  thirty  years  ago  for  the  very  purpose  for 
which  it  is  now  being  reintroduced.  The  Stanley  motor 
of  that  day  had  a  magnetic  circuit  decidedly  unfavorable 
from  the  standpoint  of  power  factor,  and  the  addition 
of  the  condenser  not  only  remedied  the  difficulty  but 
actually  did  bring  the  machine  to  substantially  unity 
power  factor  over  a  wide  range  of  load.  There  are 
plenty  of  extant  tests  showing  the  effectiveness  of  the 
procedure.  Now  the  condenser  is  coming  back,  but 
whether  it  is  coming  into  its  own  is  another  question. 
Only  a  few  days  ago  W.  C.  L.  Eglin,  chief  engineer  of 
the  Philadelphia  F]lectric  Company,  de.scribed  the  ex- 
periments of  his  company  with  static  condensers  which 
it  impf)rted  at  moderate  expense  in  the  absence  of  any 
standard  equipment  obtainable  here.  Other  large  com- 
panies have  quietly  been  trying  the  same  kind  of 
experiments. 

Power  factor  is  certainly  of  sufficient  importance  to 


justify  a  serious  attack  along  any  line  which  promises 
success,  and  the  static  condenser  furnishes  such  a  line. 
Apparently  we  in  this  country  are  in  this  particular 
behind  the  game  to  a  degree  that  is  altogether  regret- 
table. If  our  American  manufacturers  are  ready  to 
take  up  the  matter  and  furnish  a  standard  and  reliable 
product,  let  them  step  forth.  They  will  receive  a  cordial 
welcome  from  a  great  many  badgered  central-station 
operators. 


The  Natural  Limitations  of 

Municipal  Power  Developments 

MUNICIPAL  lighting  and  municipal  power  supply 
have  long  formed  a  bone  of  economic  contention. 
Broadly  there  are  many  reasons  why  municipalities 
should  not  go  into  power  enterprises.  Chief  among 
these  is  just  plain  graft,  the  strong  probability  that 
politics  will  get  into  the  operation  of  a  plant  and  make 
it  a  costly  and  an  unsatisfactory  investment  for  everj'- 
body  except  the  grafters.  One  cannot  go  quite  so  far 
as  the  Psalmist  and  proclaim,  "There  is  none  righteous, 
no,  not  one,"  among  city  governments,  because  we  know 
of  some  that  have  shown,  at  least  in  other  things  than 
municipal  electric  plants,  a  very  high  degree  of  honesty 
and  common  sense;  but  such  a  happy  condition  is 
unfamiliar  in  far  too  many  communities. 

As  electric  entei'prises  grow  to  larger  dimensions 
another  phase  of  municipal  ownership  rises  to  great 
importance.  A  city  which  merely  runs  its  own  plant 
from  sources  of  power  within  its  own  boundaries  has 
a  simple  problem  in  hand.  If  it  goes  into  a  power 
transmission  scheme  on  such  a  scale  that  all  the  power 
will  be  promptly  absorbed  within  the  municipality,  the 
difficulties  are  comparatively  small.  As  extension  goes 
on,  however,  a  question  must  arise  as  to  the  rightful- 
ness of  a  municipality  investing  its  funds  extraterri- 
torially  for  developing  power  from  a  source  which 
in  equity  belongs  to  other  communities  as  well. 
Roughly,  the  question  is  this :  Is  a  city  justified  legally 
or  morally  in  issuing  bonds  to  promote  a  transmission 
system  passing  three  or  four  other  municipalities  which 
need  power  from  the  same  source,  when  no  provision 
for  supplying  these  communities  is  made?  On  the 
other  hand,  if  it  does  supply  them,  is  it  not  going  far 
beyond  its  municipal  rights?  Similar  questions  arise 
on  a  greater  scale  when  interstate  relations  are  con- 
cerned. 

A  private  corporation  can  distribute  and  should  dis- 
tribute power  wherever  its  lines  can  reach.  It  is  not 
hampered  in  the  issuance  of  securities  for  work  in  one 
or  many  .states.  A  municipality,  however,  has  certain 
charter  limitations  upon  its  power  of  borrowing  money 
and  with  respect  to  the  purposes  for  which  loans  may 
be  obtained.  It  is  for  this  reason  ordinarily  in  a 
rather  bad  situation  with  respect  to  engaging  in  enter- 
prises outside  its  own  territorial  limits.  Difficulties 
enough,  for  instance,  may  arise  in  the  case  of  a  munic- 
ipal water  system,  owing  to  the  damage  inflicted  on 
other  communities,  and  it  has  sometimes  been  nece.s- 
sary  to  strain  a  good  many  points  of  the  law  to  carry 
out  such  an  enterprise.  If  it  should  become  common  for 
cities  to  undertake  power  supply,  these  questions  as  to 
the  extraterritorial  rights  of  a  municipal  organization 
are  bound  to  come  to  the  front,  and  we  are  inclined  to 
think  that  the  courts  of  last  re.sort  will  proceed  slowly 
in  allowing  one  municipality  for  its  own  gain  to  strike 
hard  at  the  prosperity  of  another. 
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The  Natural  Foundation  Laws  of  Service 


A  Graphic  Presentation  of  the  Reasons  for  and 
the  Reward  of  Service  Brought  Down  to  the 
Terms   of   a    Useful,  Simple,  Human  Thought 

By  LOYAL  S.  WRIGHT 


WE  ARE  living  in  the  realm  of  law.  not 
luck.  All  life  is  a  sequence  of  law.  I  hold 
an  object  in  my  hand  and  suddenly  release 
it.  Unless  impediments  prevent,  it  will 
go  straight  to  its  attraction — Mother  Earth.  This  is 
perfectly  natural  and  never  varies,  never  changes.  If  I 
step  out  of  my  window,  sixteen  stories  above  the  street, 
I  do  not  break  any  law,  but  the  law  proceeds  to  break 
me.  And  we  use  words  loosely  when  we  say  we  break 
the  law,  because  we  don't.  It  would  make  no  difference 
if  the  President  of  the  United  States  stepped  out  of 
my  window.  The  law  would  likewise  break  him  on  the 
pavement  below,  because  man  did  not  make  this  law  and 
man  cannot  break  it. 

The  laws  that  underlie  the  principle  of  service  are 
just  as  perfect  and  just  as  real  as  the  law  of  attraction, 
and  that  men  do  not  recognize  this  to  be  true  does  not 
alter  the  facts.  Men  have  been  attempting  in  the  past 
through  organizations  and  individually  to  break  some  of 
these  natural  laws,  and  the  result  has  always  been  the 
breaking  of  themselves. 

The  serving  of  the  public  is  a  subject  that  has  been 
discussed  before  many  gas  and  electric  conventions  by 
many  individuals.  Bulletins  have  been  written  treating 
of  the  effects  rather  than  of  the  causes,  and  the  reason 
for  the  "upside-downness"  and  the  "inside-outness"  of 
business  conditions  is  the  simple  fact  that  institutions 
serving  the  public  have  had  their  eye  upon  and  set  their 
ambitions  on  effects  rather  than  causes  and  have  failed 
to  take  care  of  the  means  that  naturally  lead  to  the  end. 
It  is  perfectly  natural  for  objects  to  gravitate  to  the 
earth.  It  is  no  more  natural,  however,  than  for  the 
public  to  gravitate  to  the  concern  that  renders  service. 
Like  attracts  like,  and  this  truth  is  so  simple  and  yet  so 
important  that  institutions  overlook  the  real  issue. 

Public  Pays  the  Bills 

Employers  have  been  trying  to  see  how  much  they 
can  get  and  how  little  they  can  give.  Employees,  like- 
wise, have  been  trying  to  see  how  much  they  can  get  and 
how  little  they  can  give.  The  result  has  been  a  com- 
posite getting  without  the  composite  giving,  and  the 
public,  being  human  and  paying  the  bills,  has  felt  this 
condition  very  keenly,  which  has  resulted  in  the  forming 
of  prejudiced  judgments  and  ha.s  torn  away  some  of  the 
concrete  of  confidence  on  which  the  public  service  cor- 
porations must  at  all  times  stand. 

In  other  words,  the  books  in  the  mathematics  of  life 
are  out  of  balance.  Some  such  spirit  as  this  might  be 
illustrated  in  the  ca.se  of  a  fellow  who  appealed  to  the 
head  of  an  institution  for  a  job.  His  first  question  to 
the  employer  was:  "How  much  will  you  pay  me?"  The 
€mployer  replied  that  he  would  pay  him  all  that  he  was 
worth.  The  man's  answer  wa.s:  "Nothing  doing!  I  am 
getting  more  than  that  now." 


This  "principle  of  service"  does  not  stop  with  the 
public  service  corporations.  It  is  a  universal  principle — 
one  that  applies  to  the  animal  world,  the  vegetable 
world,  the  mineral  world  and  even  to  the  banker,  and  the 
violation  of  this  principle  has  and  always  will  mean 
heavy  penalties.  Let  me  illustrate  in  a  simple  way  the 
mathematics  of  life  as  I  see  them,  by  making  use  of 
these  two  triangles : 

Triangle  No.  1  has  for  its  right  side  right  quantity  of 
work,  right  quantity  of  giving.  One  naturally  expects 
when  he  pays  for  service  that  the  right  quantity  will  be 
delivered,  and  a  safe  rule  for  all  individuals  connected 
with  business  in  order  to  be  sure  that  this  side  of  the 
triangle  is  of  the  right  dimension  is  to  do  a  little  more 
than  is  absolutely  necessary.  The  left  side  of  the 
triangle  represents  right  quality  of  work  or  service 
rendered.  The  base  of  the  triangle  represents  the  mode 
or  manner  in  which  the  work  is  delivered. 

To  apply  this  idea  in  a  practical  way:  A  bookkeeper 
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may  do  all  the  work  that  is  required  of  him  and  even 
more.  He  may  work  long  hours,  and  faithfully,  but  if 
the  quality  of  his  work  is  not  satisfactory,  he  is  of  no 
particular  value  to  the  institution.  Again,  he  may  do 
his  work  without  making  any  errors,  but  if  he  doesn't 
do  enough  work,  again  his  value  is  materially  lessened 
and  he  cannot  render  service.  Another  bookkeeper  may 
be  a  hard  worker,  his  quantity  of  work  may  be  right 
and  his  quality  of  work  may  be  right,  he  makes  no  mis- 
takes and  is  thorough  in  the  work  he  does,  but  his 
manner  of  rendering  that  service,  his  mental  attitude 
toward  those  with  whom  he  works,  his  habits  and  so 
forth,  his  mode  of  conduct,  may  be  off.  In  that  event 
the  two  other  sides  of  the  triangle  are  killed.-  In  order, 
therefore,  for  any  individual  engaged  in  human  activity 
to  render  service  he  must  have  right  quantity,  right 
quality  and  right  mode  of  conduct. 

I  know  of  a  farmer  who  owns  a  dairy  of  high-grade 
cows,  all  registered,  and  while  showing  a  friend  of 
mine  through  his  barn  one  day  the  friend  obsei-ved  on 
the  stanchions  of  different  cows  letters — Q,  Q.  M.  On 
some  stanchions  there  was  just  one,  on  others  there 
would  be  two  Q's,  and  so  forth.  So  he  asked  what  they 
meant,  and  the  farmer  explained  it  in  this  manner. 
Pointing  to  cow  No.  1.  he  said:  "Here  is  a  cow  that  gives 
a  lot  of  milk.     Her  quantity  is  mcst  excellent,  but  her 
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milk  is  bluer  than  a  whetstone.  She  tests  less  than  3 
per  cent  and  her  quality  is  off.  Therefore,  she  is  going 
to  get  it  in  the  neck."  To  another  cow  he  pointed  and 
said:  "Here  is  a  cow  that  gives  the  riche.st  milk  of  all 
the  cows  in  the  barn,  but  she  doesn't  give  enough  milk 
to  pay  for  the  feed  she  is  eating.  Her  quantity  is  off, 
and  she,"  he  added,  "is  going  to  the  slaughter  house." 
They  came  to  a  third  cow,  and  my  friend  asked  him 
about  that  cow,  and  he  said:  "Here  is  a  cow  that  gives 
a  large  quantity  of  milk  and  gives  very  rick  milk,  but 
her  manner  of  delivery  is  rotten,  and  she  is  going  the 
same  way  as  the  others."  And  then  the  dairyman  took 
the  friend  to  still  another  cow,  and  approaching  her  very 
gently  he  said:  "Here  is  a  cow  that  is  Q,  Q,  M.  She 
gives  enough  milk,  her  milk  tests  a  very  high  percent- 
age, and  her  manner  is  fine."  And  he  added:  "I 
wouldn't  take  a  thousand  dollars  for  her."  That  cow 
had  a  blanket  on  and  was  receiving  special  care  from 
attendants  and  enjoying  life,  simply  because  she  was 
rendering  service. 

I  might  go  further  and  show  how  the  same  principle 
applies  to  the  minerals,  to  vegetation,  and  so  forth.  But 
I  think  all  will  recognize  that  this  is  a  universal  prin- 
ciple that  cannot  safely  be  violated.  So  in  the  center  of 
this  fir.'it  triangle  "Q  Q  M"  we  put  the  word  "Give." 

Triangle  No.  2  has  for  its  right  side  the  letters  "SP," 
which  mean  self-preservation.  This  is  a  natural  feeling 
for  all  individuals,  because  one  of  the  first  thoughts  that 
come  to  us  even  in  childhood  is  to  preserve  and  take  care 
of  ourselves.  The  left  side  of  this  triangle  we  will 
name  "C,"  which  stands  here  for  contentment.  The  base 
of  the  triangle  we  will  call  "M,"  which  means  money. 

It  may  be  that  all  three  of  these  states  are  essential  i.n 
order  to  be  successful.  One  must  be  contented  and  must 
preserve  himself.  And  I  have  never  met  very  many 
individuals  who  were  "broke"  financially  and  were  excep- 
tionally happy.  Therefore  money  is  essential  for  happi- 
ness, and  it  is  perfectly  right  and  proper  that  we  should 
strive  to  accumulate  money.  In  the  center  of  this  tri- 
angle we  will  place  the  word  "Get." 

The  Good  Book  says  that  the  first  shall  be  last  and  the 
last  shall  be  first,  and  it  is  quite  evident  that  in  the 
attempt  to  serve  the  public  many  institutions  and 
employees  have  been  studying  and  practicing  the  teach- 
ings of  the  Good  Book,  and  in  the  mathematics  of  life 
they  have  put  Triangle  No.  2  Ijefore  Triangle  No.  1. 
This  is  why  I  say  that  the  books  are  out  of  balance.  This 
is  why  I  say  that  we  are  violating  the  great  natural 
foundation  law  of  service  when  we  try  to  sen'e  the 
public  with  the  triangles  in  the  wrong  place. 

Reward  for  Service 

If  at  any  gathering  of  men  representing  institutions 
engaged  in  commerce  I  should  cause  to  be  passed  among 
the  different  attendants  a  slip  of  paper  with  this  ques- 
tion on  it,  "Why  are  you  in  business?"  the  chances  are 
that  the  majority  of  the  replies  would  be,  "To  make 
money,"  "To  make  profit,"  and  no  doubt  this  would  be  a 
perfectly  honest  answer.  But,  as  a  matter  of  fact,  these 
men  are  not  in  business  to  make  money;  they  are  in 
business  to  render  service,  and  money  is  simply  the 
natural  effect,  that  is.  reward  for  sen-ice  rendered. 

Everybody  knows  that  if  he  builds  a  little  fire  he  gets 
a  little  heat.  If  he  builds  a  bigger  fire  he  gets  a  bigger 
heat.  It  is  likewise  true  that  if  he  renders  a  little 
service  he  gets  a  little  reward  and  if  he  renders  a 
greater  service  he  gets  a  greater  reward. 

Action  and  reaction  are  equal,  and  when  pas  and  elec- 


tric companies,  or  other  public  service  companies,  come 
to  a  realization  of  this  great  fundamental  truth,  the 
"upside-downness"  and  the  "inside-outness"  of  things 
are  going  to  be  adjusted.  You  have  got  to  give  in  order 
to  get,  and  the  best  way  that  I  know  to  absolutely 
destroy  Triangle  No.  2 — which  is  the  thing  that  you 
desire — is  to  allow  selfishness  or  the  spirit  of  getting 
predominate  in  your  life  and  business. 

In  order  to  serve  well,  the  individual  or  the  collective 
group  of  individuals  must  first  possess  deeply  the  desire 
to  serve.  There  is  no  weak  sentimentality  about  this 
principle  of  service.  It  is  a  sound  economic  principle 
that  does  not  change  and  cannot  be  violated  without 
impunity.  To  the  earnest  man  during  these  stressful 
times  the  only  question  would  be,  "How  can  this  be 
accomplished?  How  can  I  so  teach  myself  and  also  my 
employees  this  principle  of  service  that  the  public  may 
first  feel  its  effect  and  confidence  established  in  their 
minds  and  that  our  reward  may  automatically  come  back 
to  us?"  The  answer  is  not  easy  by  any  means,  and  yet 
this  can  and  should  be  accomplished. 

First  Step  Is  Salesmanship 
Millions  of  dollars  have  been  poured  through  the 
gutter  of  inefficient  training.  Plans  that  were  valuable 
have  never  been  carried  through  because  of  the  lack  of 
co-operation  from  officials,  from  heads  of  departments  or 
from  employees.  The  first  step  that  must  be  taken  is 
to  recognize  that  it  is  a  question  of  salesmanship.  There 
are  three  sales  to  be  made.  The  first  sale  is  from  the 
employer  to  the  employees  in  order  that  the  employee 
may  have  complete  confidence  in  the  institution  and  may 
become  boosters  instead  of  knockers — may  at  all  times, 
from  the  office  head  down  to  the  line  men,  speak  well  of 
the  management.  The  second  sale  is  the  sale  by  the 
employees  back  to  the  institution  in  order  that  the  insti- 
tution, represented  by  the  executives  and  managers,  may 
have  this  same  confidence  in  the  employees.  And  the 
third  sale  necessary  is  the  composite  institution,  that  is. 
from  president  to  porter,  back  to  the  public.  When 
these  three  sales  are  accomplished,  you  have  what  I 
like  to  call  a  constructive  organization,  a  solid  line-up 
which  becomes  practically  impregnable.  Even  then 
some  disloyalty  creeps  into  the  institution,  but  it  is 
very  quickly  discovered  and  eliminated  because  of  the 
general  composite  condition. 

Disloyalty  and  pessimism  cause  a  great  deal  of 
trouble,  not  only  to  the  individual  who  is  so  afflicted,  but 
to  the  institution  in  general  and  to  the  public.  It  is  true 
that  some  individuals  are  naturally  pe?.^imists.  On  the 
other  hand,  it  is  also  true  that  the  majority  of  human 
beings  are  very  susceptible  to  development  and  may  be 
taught  the  principle  of  service  and  will  co-operate  in 
building  a  i-eal  organization  when  they  are  properly 
instructed.  It  is  the  duty  of  every  employer  to  co- 
operate on  some  fair  basis  with  the  employees,  so  that 
they  may  either  hear  some  competent  teacher  on  this 
subject  or  may  have  pamphlets  or  material  that  would 
teach  them  in  a  simple  way  the  mathematics  of  life. 
And  it  should  be  remembered  that  this  great  natural 
foundation  law  of  service,  this  law  of  get  and  give,  is 
not  alone  an  intellectual  accomplishment  or  a  physical 
accomplishment.  It  involves  the  deep-seated  heart  stuff 
which  is  so  often  lacking  in  the  organization.  You  can 
buy  heads  and  you  can  buy  hands,  but  you  cannot  buy 
hearts.  But  head  stuff  and  hand  stuff  without  heart 
stuff  will  never  build  a  constructive  organization  and  an 
enduring  institution. 
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First  220,000-Volt  Station  Completed 

Construction  Records  Broken  by  the  Completion  of  the  Big 
Creek  No.  8  Station  of  the  Southern  California  Edison  Company 
in    Three    Months — Simplicity   of   Station   Layout  a  Feature 


THE  FIRST  hydro-electric  station  to  be  built 
for  220,000-volt  operation  has  been  completed 
by  the  Southei-n  California  Edison  Company. 
The  station,  known  as  Big  Creek  No.  8,  has 
one  22,500-kw.  vertical  reaction  turbine  in  service  at 
the  present  time  and  plans  are  laid  for  the  development 
of  135,000-kw.  The  lines  are  operating  at  1.50,000 
volts  pending  the  construction  of  additional  stations 
in  the  Big  Creek  project,  at  which  time  the  lines  will 
be  raised  to  220,000  volts.  In  addition  to  the  high 
voltage  the  station  is  remarkable  for  the  speed  with 
which  it  was  constructed.  Excavation  of  the  power- 
house site  was  started  on  March  1,  1921 ;  the  first 
concrete  was  poured  on  May  10;  the  station  building 
was  completed  and  all  machinery  installed  with  the 
exception  of  the  high-tension  switches  on  Aug.  1,  and 
the  unit  was  first  turned  over  on  Aug.  7. 

Big  Creek  No.  8  is  the  third  unit  of  the  Big  Creek 
development  of  the  Southern  California  Edison  Com- 
pany. A  general  survey  of  this  development  was  given 
in  the  Electrical  World  for  Sept.  11,  1920,  page  513. 
Stations  No.  1  and  No.  2  have  been  in  operation  for  eight 
years,  transmitting  their  output  at  150,000  volts  to  Los 
Angeles,  a  distance  of  240  miles  (386  km.)  over  a  two- 
circuit  transmission  line.  No.  8  station  is  located  at 
the  junction  of  Big  Creek  and  the  San  Joaquin  River 
and  is  about  40  miles  (64  km.)  northeast  of  Fresno, 
Cal.  It  receives  its  water  at  the  tailrace  of  Big  Creek 
No.  2,  from  which  point  it  is  diverted  by  a  low  con- 
crete dam  through  a  tunnel  approximately  2  miles 
(3.2  km.)  long.  The  original  plans  were  to  carry  the 
tunnel  to  a  point  where  a  head  of  about  1,500  ft.  '  450 
m.)  could  be  obtained,  but  these  plans  were  modified 
owing  to  the  urgency  of  providing  additional  power 
at  an  early  date.  Consequently  the  No.  8  station  was 
designed  to  utilize  680  ft.  (207  m.)  of  the  available 
head,  as  this  could  be  quickly  done  without  affecting  the 
total  output  of  the  ultimate  development. 

The  selection  of  220,000  volts  for  the  transmission 
voltage  was  not  because  of  the  output  of  this  station 
alone,  but  because  of  the  ultimate  output  of  the  entire 
project.  The  present  developed  capacity  of  stations  Nos. 
1,  2  and  8  is  102,500  kw.  The  ultimate  development 
of  929,000  kw.  is  detailed  in  the  accompanying  table. 

The  economical  capacity  of  the  two  transmission 
lines  to  Los  Angele.s  is  about  60,000  kw.  each  at  150.000 
volts,  so  it  is  evident  this  limit  will  be  reached  soon 
at  the  rate  additional  power  is  being  developed.  As 
the  economical  capacity  of  the  lines  operated  at  220,000 
volts  will  be  more  than  double  that  at  150,000  volts,  a 
great  saving  in  right-of-way  and  line  investment  will 
be  effected  by  the  use  of  the  higher  voltage.  The  exact 
date  upon  which  the  line  voltage  will  be  increased 
ha.s  not  been  determined,  but  it  will  probably  be  within 
eighteen   months. 

At  the  outlet  of  the  tunnel  a  steel  surge  tank  35  ft. 
(10.6  m.)  in  diameter  and  90  ft.  (27.4  m.)  high  has 
been  constructed.  In  addition  to  taking  care  of  possible 
surges  in  the  penstock  due  to  the  operation  of  the  wicket 


gates  of  the  turbine,  the  tank  will  place  the  tunnel  under 
pressure.  A  maximum  surge  of  70  ft.  (21.3  m.)  pres- 
sure is  calculated  for  the  penstock. 

The  penstock  is  connected  to  the  surge  tank  with 
an  8-ft.  (2.43-m.)  coffin-sluice  gate  placed  inside  the 
tank,  below  which  there  is  a  36-in.  (0.9-m.)  air-vent 
pipe  extending  to  the  top  of  the  surge  chamber.  Pro- 
visions are  made  in  the  surge  tank  for  the  connection 
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Ralinc'Kw 
k  64.000 
290,000 
150,000 
50.000 
100,000 
110,000 
30,000 
135,000 


Total 929,000 


Head.  Ft. 

2.130 

1.860-2.400 

825 

340 

1,480 

1,650 

1,900 

680 


of  two  additional  penstocks   to  supply  water  to   units 
which  will  be  added  in  the  station  later. 

The  upper  700  ft.  (213  m.)  of  the  penstock  is  8  ft. 
(2.43  m.)  inside  diameter,  riveted  steel  pipe.  The 
remaining  2,000  ft.  (600  m.)  is  of  welded  steel  pipe 
with  bumped  joints.  This  type  of  joint  was  selected 
as  with  it  the  frictional  losses  are  reduced  to  a 
minimum  and  the  pipe  is  easy  of  assembly.  Five 
concrete  anchors  are  provided  for  the  penstock,  one 
at  each  of  the  angles  in  the  pipe.  Midway  between 
anchors  expansion  joints  are  placed,  principally  because 
the  pipe  is  uncovered.    Each  of  the  approximately  19-ft. 
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Some  Interesting 

Hydraulic 

and  Electrical 

Parts  of 

Hig  Creek 

No.  8  Station 


A — Waterwheel  governor  that  permits  ready  change- 
over from  automatic  to  manual  control. 

B — 22,500-kw.,  11,000-volt  generator. 

C — Release-valve  control. 

D — Cross-section  of  a  prime  mover  showing  governor 
on  left,  release  valve  on  right,  waterwheel  rotor  and 
draft-head  regainer. 


K — First  section  of  main  switchboard. 

F — 220,000-volt  transformers  are  in  bay  adjacent  to 
generator  room.  The  transfoi-mers  and  the  220,000- 
volt  oil  switches  constitute  particularly  interesting 
parts   of  this   installation. 

G — Station  power  generating  set  driven  by  impulse- 
type  waterwheel. 
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(5.8  m.)    sections  of  the  welded  portion  rests  upon  a 
concrete  saddle. 

At  the  lower  end  the  penstock  is  6  ft.  (4.8  m.)  in 
diameter  and  connects  to  a  Johnson  valve  having  an 
intake  diameter  of  6  ft.  and  a  discharge  diameter  of 
4  ft.  6  in.  (1.4  m.).  This  valve  is  connected  to  the 
turbine  casing  through  a  cast-steel  pipe  containing  a 
Y-connection  for  a  relief  valve.  The  relief-valve  disk 
is  mechanically  connected  through  a  piston  rod,  heavy 
link,  lever  and  reach  rod  to  the  operating  ring 
of  the  turbine  gates.  The  turbine, 
which  was  built  by  the  I.  P.  Morris 
Department  of  the  William  Cramp 
&  .Sons  Ship  &  Engine  Building 
Company,  is  designed  to  develop 
30,000  hp.  under  a  680-ft.  (207-m.) 
head  at  a  speed  of  428  r.p.m.  It 
is  of  the  vertical-shaft,  single-runner 
type.  The  runner  is  of  bronze  and  is 
made  entirely  in  one  part,  including 
the  labyrinth  seals.  Special  guide 
vanes  of  the  Overn  disk  type  are  pro- 
vided in  order  to  reduce  leakage.    The 


trie  Company  and  generates  at  11,000  volts.  A  direct- 
connected  exciter  is  provided  on  the  upper  end  of  the 
generator  shaft.  Between  the  generator  and  trans- 
former is  connected  an  oil  switch  which  is  to  be  used 
primarily  for  synchronizing,  particularly  when  the 
l^ter  units  are  installed.  A  bypass  connection  is  pro- 
vided around  the  switch  so  that  it  may  be  worked  upon 
without  taking  the  generator  out  of  service.  There 
is  no  low-tension  bus. 

Auxiliary  electric   power  for  the   station   lights  and 


IO"efhausf  pipe  from  turbine 
hp^ac/  cover 


draft  tube  i.s  of  the  Moody  spreading  type.  The  inter- 
mediate section  of  the  tube  immediately  below  the 
runners  is  made  removable  in  order  that  the  runner 
may  be  replaced  from  below. 

The  governor  is  of  the  I.  P.  Morris  double  floating- 
lever  type  furnished  with  an  automatic  device  known  as 
the  Taylor  control  .system.  By  the  use  of  this  sy.stem 
a  movement  of  one  hand  lever  permits  a  change-over 
from  governor  to  hand  control  and  thus  avoid.s  all  dan- 
ger of  a  runaway  or  difficulties  due  to  loss  of  control 
of  the  unit  during  the  change. 

The  generator  was  manufactured  bv  the  General  Elec- 


for    the    motors     on 
the  auxiliaries  is  pro- 
vided   from    a    sepa- 
rate 187-kw.,  220-volt 
genei-ator    driven    by 
an    impulse-type    tur- 
bine.    This  generator 
has  a  direct-connected 
exciter.      In    addition 
to    this    generator    a 
source     of     auxiliary 
power  is  provided  in 
a     6,600-volt     circuit 
from  the  Big  Creek  No.  2  station,  which  is  but  2  miles 
(3.2  km.)  distant.     A  second  unit  similar  to  the  above 
noted  187-kw.  unit  is  to  be  installed  in  the  near  future. 
The  connections  from  the  generator  to  the  low-ten- 
sion   switch    and    from    this    to    the    transformers    are 
made  of  rectangular  copper  bars  rigidly  braced  every 
few  feet  to  hold  them  in  position  against  the  stresses 
produced    by    severe    short-circuit    currents. 

The  transformers,  which  are  of  General  Electric 
manufacture,  are  rated  at  8,233  kva.,  220,000  volts,  and 
involve  several  new  features  of  construction.  The  fact 
that  they  are  to  be  connected  without  resistance  to  a 
permanently  grounded  system  made  possible  the  attach- 
ment of  the  line  terminal  to  the  middle  of  the  coil 
.stack  and  the  attachment  of  the  neutral  to  the  top  and 
bottom  of  the  coil  stack.  With  this  arrangement  ample 
creepage  di.stance  to  ground  is  obtained  along  the  sup- 
porting and  insulating  cylinders  within  the  dimensions 
of  the  coil  .stack.  If  the  usual  con.struction  had  been 
employed  with  the  line  end  at  the  top  or  bottom  of  the 
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BIG  CREEK   NO.  8  STATION   IS  AT  JUNCTION  OF  BIG  CRESJK  AND 
SAN  JOAQUIN  RIVER    (BIG  CREEK  IN  LEFT  FOREGROUND) 

stack,  these  supporting  cylinders  would  have  projected 
at  least  16  in.  beyond  the  coil  stack,  thus  increasing 
the  height  of  the  core  about  .32  in. 

The  position  of  the  line  terminal  attachment  neces- 
sitates two  multiple  circuits  on  each  of  the  two  core 
legs  so  that  enough  turns  had  to  be  provided  for  double 
the  rated  voltage.  Instead  of  connecting  adjacent  coils 
on  the  same  core  leg  in  series,  adjacent  coils  on  opposite 
legs  are  connected  in  series,  that  is,  the  coils  are  cross- 
connected. 

The  low-voltage  winding  consists  of  a  helical  coil  of 
eight  strands  wound  in  multiple,  each  turn  of  the  coil 
being  separated  from  the  adjacent  turn  by  a  generous 
oil  duct.  Such  construction  insures  free  oil  contact 
with  the  winding  and  possesses  exceptionally  good  me- 
chanical characteristics.  The  spacing  between  turns 
corresponds  to  the  spacing  between  coils  in  the  high- 
voltage  winding,  permits  the  cooling  of  the  heavy  con- 
ductor in  the  same  manner  that  the  cooling  of  the  high- 
voltage  coils  is  effected,  and  prevents  local  spots  of 
high  temperature.  This  insurance  is  not  jeopardized 
by  the  pressboard  supporting  structure  as  this  is  so 
located  that  it  does  not  require  any  heat  transmission 
through  it.  The  circular  coil  structures  on  both  high- 
tension  and  low-tension  windings  afford  excellent  me- 
chanical resistance  against  radial  forces,  while  the  steel 
supporting  structure  at  each  end  of  the  coil  stacks 
resists  longitudinal   forces. 

To  obtain  the  necessary  radiating  surface  and  sub- 
stantially circular  outline  the  core  was  made  in  five 
steps.  Asbestos-covered  heat-resisting  core  bolts,  stag- 
gered in  location,  and  core  sections  separated  by  sheet 
asbestos  make  any  high  internal  tempe'atures  which 
may  accidentally  occur  perfectly  safe.  This  construc- 
tion   had   been   previously   extensively   used   and   tested 


in  service,  the  only  new  features  involved  being  a 
slight  increase  in  the  dimensions  over  those  of  the 
largest   similar   core   structure   previously    used. 

The  completely  oil-filled  tank,  of  conservator  type, 
which  is  employed  in  this  make  of  transformer  has 
been  used  before  and  has  demonstrated  its  value  and 
efficiency  in  protecting  or  guarding  the  oil  against  de- 
terioration. 

The  high-tension  leads  (only  one  being  required  to 
each  transformer  tank)  had  previously  been  developed 
for  other  requirements.  They  are  of  the  oil-filled  t>'p€, 
which  are  now  available  for  any  voltage  above  60,000. 
The  bushings  for  this  transformer  were  tested  at  565,- 
000  volts  for  one  minute.  They  have  a  dry  arc -over 
value  of  650,000  volts  and  a  wet  arc-over  value  of  485,- 
000  volts. 

From  the  high-tension  bushings  of  the  transformers 
leads  are  taken  to  the  two  220,000-volt  oil  switches, 
which  are  mounted  on  separate  floors  one  directly  above 
the  other.  From  the  oil  switches  connection  is  made 
to  the  high-tension  buses.  These  can  hardly  be  termed 
buses  in  the  usual  sense  of  the  word  as  they  are  actually 
a  part  of  the  transmission  lines.  As  shown  in  the 
wiring  diagram,  the  high-tension  wiring  is  extremely 
simple,  there  being  no  oil  switches  in  the  lines  them- 
selves. Units  to  be  added  later  will  have  oil  switches 
connecting  their  transformers  to  the  buses  in  a  man- 
ner similar  to  the  first  units. 

The  high-tension  buses  are  supported  by  pillars  of 
unit-type  disk  insulators  arranged  in  the  shape  of  a 
tripod.  Investigations  are  being  continued  as  to  the 
proper  number  of  units  for  use  at  the  ultimate  voltage 
of  220,000.  It  is  expected  that  some  form  of  shield 
ring  will  be  placed  at  the  line  end  of  the  insulator 
strings  in  order  to  distribute  the  stress  over  the  line 
units,  but  the  exact  form  of  these  rings  has  not  as  yet 
been  determined  upon. 

The  220,000-volt  oil  circuit  breakers,  which  were 
also  furnished  by  the  General  Electric  Company,  are 
housed  in  huge  cylindrical  tanks,  one  to  each  phase, 
and  have  the  largest  bushings  ever  supplied  for  com- 
mercial switches.  At  their  lower  ends  are  explosion 
chambers  which   inclose  the  stationarj-  contacts.     The 


TWO   DISCU.N.MXTl.Nl.,    .-Wlixm;.-    IN    <KKiL.-    IN    EACH    PHASK 
OF  220,000-VOLT  LINE 
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movable  contacts  for  each  phase  consist  of  two  elec- 
trically connected  copper  plungers,  one  clamped  at  each 
end  of  a  horizontal  wooden  cross-bar,  which  in  turn  is 
attached  to  a  vertical  wooden  operating  rod  guided  at 
two  places.  This  breaker,  complete  with  mechanism 
and  oil,  weighs  202,000  lb. 

The  station  building  is  of  steel-frame  construction 
and  has  reinforced-concrete  walls.  It  consists  of  two 
principal  portions,  one  part  housing  the  generator  and 
control  equipment  and  the  second  housing  the  switches 
and  bus  structure.  The  latter  were  placed  indoors  to 
protect  them  from  the  weather  so  that  any  necessarj' 
repairs  might 

,  •    J  2ZOkv.  bus.  upper  „ 
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most  conven- 
iently. One 
end  of  the 
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sided  with 
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A  150  -ton 
(136  -  metric - 
ton)  crane  is 
installed  in 

the  generator  room.  As  the  station  is  at  only  2,250  ft. 
(675  m.)  elevation  and  is  built  in  a  box  canyon  where 
high  summer  temperatures  are  experienced,  a  humidifier 
is  provided  for  the  generator.  Air  is  taken  through  this 
into  the  turbine  floor  and  exhausted  upward  through  the 
generator. 

On  the  turbine  floor  and  the  one  below  are  vertical 
pumps  for  lubricating  oil  and  transformer  cooling  water 
and  sump  water.  These  are  connected  to  vertical  motors 
placed  on  the  generator  floor  in  order  that  they  may 
be  under  the  direct  observation  of  the  operators.  Two 
motor-driven  rotar>-  pumps  supply  oil  to  the  governor 
and  one  impulse  waterwheel  is  provided  as  an  auxiliary 
to  the  two  motor-driven  pumps  and  may  be  connected 
to  either  of   them   through   a    hand-operated   clutch. 

The  material  and  apparatus  for  the  power  house  were 
carried  by  railroad  to  a  point  above  the  station  at  an 
elevation  of  approximately  5,000  ft.  (1,500  m.),  whence 
it  was  lowered  to  the  .station  over  an  inclined  cable  rail- 
way about  two  mile.s  (3.2  km. )  long.  The  construc- 
tion was  under  the  direction  of  E.  R.  Davis,  manager 
of  construction   Southern   California   Edison   Company. 
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SWITCHING  AND  CONNECTIONS 
ARE  EXTREMELY  SIMPLE 


System  Voltage  Raised  Without 
Suspending  Service 

Old   System,    Which    Was    2, 300- Volt,  Three- Wire, 

Changed  to  4,000- Volt,  Four- Wire,  Without 

Damage  or  Inconvenience 

By  Austin  Burt 

Manager  Citizens'  Gas  &  Electric  Company,  Waterloo,  Iowa 

CHANGING  from  2,300-volt,  three-phase,  to  4,000- 
volt,  four-wire,  three-phase  distribution  involves 
some  nice  planning  if  service  is  not  to  be  seriously 
interrupted.  This  task  was  accomplished  at  Waterloo, 
Iowa,  without  a  single  instance  of  personal  injury  or 
property  damage,  and  not  a  single  customer  was  in 
any  way  inconvenienced  in  his  service. 

The  old  central  station,  like  Topsy,  "just  grew"  from 
433  kw.  in  engine-driven  capacity  to  4,600  kw.  in  tur- 
bine-driven capacity,  and  the  original  2,300-volt,  three- 
wire,  three-phase  distribution  system  developed  with  it 
to  supply  the  demands  of  a  population  that  increased  in 
seventeen  years  from  12,000  to  34,000.  During  this 
period  the  number  of  factories  increased  from  twentj' 
to  150  and  the  connected  motor  load  from  25  hp.  to 
6,300  hp. 

New  St.\tion  Necessary 

A  new  and  more  favorable  station  location  was 
selected  and  all-new  equipment  installed.  This  gave 
the  opportunity  to  provide  4,000-volt  generators  and  re- 
vamp the  inadequate  distribution  system  for  4,000-volt, 
four-wire  operation.  The  two  main  problems  concerned 
the  lighting  and  power  feeders,  minor  problems  arising 
with  the  special  installations  of  a  few  consumers.  There 
were  four  2,300-volt  single-phase  lighting  feeders 
equipped  with  Westinghouse  induction  regulators.  In 
making  the  change  two  new  four-wire  feeders  equipped 
with  automatic  induction  regulators  between  each  phase 
wire  and  neutral  were  run  to  centers  of  distribution. 
The  four  old  circuits  were  cut  to  make  six.  The  neces- 
sary new  wire  was  run  to  the  distribution  center,  and 
the  cuts  and  taps  were  made  to  put  the  single-phase 
circuits  between  the  new  feeder  phase  wires  and  the 
neutral  at  a  time  when  service  would  not  be  interfered 
with. 

The  power  circuits,  consisting  of  four  2,300-volt  feed- 
ers of  No.  1/0  copper,  were  all  badly  overloaded.  The 
fourth  wire  was  unnecessarj-  as  the  power  transformer 
banks  could  be  operated  with  a  floating  neutral.  The 
delta  banks  were  changed  to  star  connection,  and 
the  open-delta  banks  had  one  transformer  added  and 
the  primary  connections  changed.  In  these  larger 
problems  it  will  be  observed  that  it  was  not  necessary 
to  supply  new  equipment  except  for  the  tying  in  of  the 
old  circuits  to  the  new  station.  Although  the  new  sta- 
tion was  put  in  operation  on  March  1,  the  old  plant  was 
kept  running  until  the  change-over  of  the  distribution 
system  was  completed  on  the  following  July  4,  thus 
keeping  the  amount  of  cutover  work  at  any  one  time  to 
the  minimum  and  avoiding  the  use  of  special  equipment 
to  keep  circuits  on  which  the  cut-over  was  not  complete 
in  service. 

At  one ,  important  location  the  consumer  wanted  the 
equivalent  of  protection  found  in  a  delta  connection 
when  one  of  the  three  transformers  burns  out.  To  pro- 
vide this  a  near-by  neutral  wire  was  extended  to  his 
transformer  bank  .so  that  an  open-star  connection  could 
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be  used  in  an  emergency.  Several  installations  of  2,300- 
volt  motors  and  motor-generator  sets,  the  latter  all  office 
elevator  equipments,  were  handled  by  installing  at  the 
old  station  two  step-down  and  step-up  transformers, 
rated  at  4,000/230  volts  and  230/2,300  volts  respec- 
tively, to  maintain  2,300-volt,  three-phase  service  until 
the  necessary  rewinding  of  motors  could  be  completed 
or  replacements  made. 

The  underground  system,  devised  by  the  writer  and 
in  operation  about  nine  years,  supplying  the  business 
district,  consists  of  four  2,300-volt,  single-phase-three- 
phase,  three-wire  combination  lighting  and  power  feed- 
ers with  automatic  regulators  in  the  lighting  phase. 
The  system  could  not  be  operated  with  a  star  connec- 
tion and  was  changed  to  4,000  volts  and  maintained  at 
three-wire  delta  with  new  transformers  of  double  capac- 


currents  vary  from  40  amp.  to  70  amp.    All  secondaries 
below  440  volts  are  grounded. 

The  old  multi-gap  arresters  at  the  station  were  re- 
placed by  electrolytic  arresters,  while  the  old  pole-type 
2,300-volt  arresters  were  replaced  with  compression- 
chamber  arresters.  Three  2,300-volt  single-circuit  series 
incandescent  "tubs"  on  the  street  lighting  were  con- 
nected to  one  phase  and  the  neutral  wire  and  operated 
as  before. 

Operating  Difficulties  Few 

The  operating  difficulties  have  been  few,  the  most 
serious  being  that  caused  by  tree  grounds.  With  the 
grounded  neutral  system  the  slightest  contact  will  cause 
the  relay  to  operate  or  burn  a  vrire  off.  The  trouble  has 
been  reduced  to  a  minimum  by  the  most  vigilant  and 


TRANSITION  FROM  2,300  VOLTS  TO  4,000  VOLTS  MARKED  BY 
CHANGED  LINES  AND   TRANSF0RMB31  CONNECTIONS 

Left — New  six-pin  pole  line  with  old  poles  not  yet  removed. 
Center — Step-down  ( ■l,0n0/230-volt)  and  step-up  (230/2,300-volt ) 
transformer.s  used  in  making  transition.  Right — One  of  the  trans- 
former banks  which  was  changed  from  delta  to  star  connection 
for  4,000-volt  operation. 


ity  and  4,000-volt   primaries   substituted   for  the   four 
2,300-volt  transformers. 

Two  banks  of  2,300  '33,000-volt  transformers  serving 
twenty-eight  cities  and  towns  were  originally  supplied 
by  two  2,300-volt,  three-phase  circuits.  These  circuits 
were  changed  to  four-wire  and  provision  was  made  for 
grounding  the  neutral  at  time  synchronizing  is 
necessary. 

Neutral  Grounding  Difficulties 

The  arrangement  in  the  station  provides  for  the 
grounding  of  each  generator  through  an  oil  switch, 
but  in  operation  after  the  generators  are  synchronized 
only  one  is  grounded  to  avoid  flow  of  the  third  harmonic 
current.  Attempts  to  ground  the  neutral  of  the  lighting 
circuits  near  the  transformer  locations  led  to  serious 
interference  with  the  60-cycle  ringing  circuits  of  the 
telephones  so  this  methcd  of  grounding  had  to  be  dis- 
continued. The  neutrals  of  all  overhead  lighting  cir- 
cuits are  grounded  at  the  station,  however.  Some  diffi- 
culty was  encountered  from  the  breaking  down  of  trans- 
former bushings  by  lightning.  Single-gap  arresters 
made  by  shorting  all  the  gaps  of  old  multi-gap  arresters 
were  cut  in  at  various  points  between  the  neutral  and 
ground,  especially  at  hilly  locations,  and  the  trouble 
disappeared.  The  lighting-circuit  neutral  grounds  at 
the  station  give  rise  to  a  total  harmonic  current  varying 
from  5  amp.  to  45  amp.  Power  feeders  are  not  ground- 
ed. The  neutrals  of  the  high-tension  transformer  bank 
circuits  are  grounded  only  when  the  transformer  banks 
are  being  synchronized.    When  connected,  the  harmonic 


painstaking  tree  trimming,  though  even  now  a  hard  rain 
will  bring  back  the  difficulty.  It  is  safe  now  to  say 
that  the  lines  are  free  from  tree  grounds,  w-hich  is  more 
than  could  be  said  of  the  old  three-wire  system. 


Electric  Batteries  Reverse  Voltage  at 
Low  Temperatures 

T  TrHEN  storage  batteries  or  dry  cells  are  cooled 
VV  dow-n  to  minus  170  deg.  C,  the  temperature  of 
liquid  air,  these  producers  of  electricity  may  reverse 
their  voltage.  This  is  the  scientifically  startling  phe- 
nomenon that  has  been  discovered  at  the  Bureau  of 
Standards,  Department  of  Commerce,  by  G.  W.  Vinal 
and  F.  W.  Altrup,  who  were  making  tests  to  determine 
the  reliability  of  batteries  at  arctic  temperatures.  So 
far  as  is  known,  this  is  the  first  time  this  phenomenon 
has  been  observed. 

Down  to  80  deg.  below  zero,  the  voltage  remained  at 
the  normal  value.  At  about  minus  100  deg.  C.  the 
voltage  dropped  down  to  nothing  and  then,  at  a  slightly 
lower  temperature,  strangely  registered  a  minus  read- 
ing as  high  as  10  volts.  The  voltage  fluctuated  violent- 
ly, ranging  from  positive  10  volts  to  negative  10  volts. 
These  reversals  happened  whenever  the  frozen  electro- 
lyte of  the  cell  "ticked." 

No  hope  is  held  out  by  the  Bureau  of  Standards  that 
storage  batteries  can  be  recharged  by  the  simple  method 
of  cooling  them  to  the  low  temperatures  used  in  the 
tests.  The  currents  at  these  low  temperatures  are 
vanishing  small,  and  pi-actically  they  hardly  exist. 
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Experience  with  Powdered  Coal  in  Arizona 

Advantages  of  This  Fuel  and  the  Solution  of  Some  Prob- 
lems Encountered — Costs  Less  than  Fuel  Oil  per  B.t.u. 
in  This    Case — Detailed    Costs   of   Pulverizing    Given 

By   J.   B.   JOHNSON 

Chief  Engineer  United  Verde  Copper  Company,  Clarkdale,  Ariz. 


VERY  economical  generation  of  steam  has 
been  accomplished  with  powdered  coal  in  the 
Verde  district  near  Jerome,  Arizona.  The 
equipment  necessary  to  obtain  the  best 
results  and  the  costs  of  generation  have  been  carefully 
studied.  Details  of  the  processes  and  of  the  plants 
installed  are  given  in  this  article,  which  also  contains 
costs  of  preparing  powdered  fuel. 

The  largest  item  of  expense  when  installing  powdered 
coal  equipment  is  the  cost  of  the  plant  for  preparing 
the  coal.  A  plant  for  this  purpose  usually  consists  of 
the  following  divisions,  named  in  the  order  in  which 
the  coal  passes  through  them :  (1)  Storage;  (2)  coarse 
crushing;  (3)  drying;  (4)  disintegrating;  (5)  pulveriz- 
ing, and    (6)    collecting  and  conveying  to  furnaces. 

Run-of-mine  coal  must  be  crushed  before  drying  so  as 
to  break  up  the  lumps  to  sufficient  fineness  to  liberate 
the  contained  moisture  during  the  drying  process.  The 
crushing  in  this  stage  should  make  a  product  not  over 
\i  in.  (3.18  cm.)  nominal  size.  If  the  product  is  too 
fine,  there  results  a  great  loss  in  the  dr\-ers  due  to  the 
escape  of  "fines"  in  the  dryer  uptakes.  On  the  other 
hand,  if  the  product  is  too  coarse,  the  moisture  will  not 
be  sufliciently  e.xpelled.  The  moisture  content  after  dr>'- 
ing  should  not  exceed  2  per  cent  for  best  results.  At 
the  plant  of  the  United  Verde  Copper  Company  the  mois- 
ture runs  sometimes  as  high  as  5  per  cent  without  any 
detrimental  results. 

After  drying  the  coal  is  pulverized.  As  most  pulver- 
izers Work  better  on  a  J-in.  (6.4-mm.)  feed  than  a 
coarser  feed,  it  is  usually  economical  to  introduce 
another  crushing  stage  before  pulverizing.  This  reduc- 
tion is  done  in  disintegrators  to  about  a  i-in.  size.  Coal 
of  this  size  is  then  fed  into  the  pulverizers,  which  make 
a  product  80  per  cent  of  which  will  pass  through  200 
mash  and  90  per  cent  through  100  mesh.  The  separa- 
tion of  the  finished  coaldust  from  the  pulverizer  mills 
in  most  modem  plants  is  effected  by  an  upward  current 
of  air  induced  by  a  powerful  exhauster  installed  above 
the  mill.  This  method  is  employed  at  United  Verde. 
The  separation  of  the  dust  from  the  air  is  later  effected 
by  dust  collectors  of  the  tangential  cyclone  tj'pe,  one 
primary  and  a  smaller  auxilian'  being  required  for  each 
mill.  Such  separation  at  this  point  presents  one  of  the 
difficult  problems  in  the  preparation.  WTien  the  plant 
of  the  United  Verde  first  began  operations  a  muslin 
tube  filter  and  dust  collector  was  installed,  connected  by 
means  of  a  header  duct  to  the  vents  of  all  the  auxiliary 
collectors.  A  vacuum  was  maintained  in  this  header  by 
means  of  an  exhaust  fan  beyond  the  filters.  The  results 
obtained  in  keeping  the  plant  free  from  dust  and  pre- 
venting dust  losses  from  the  main  vent  were  highly 
satisfactory,  but  an  objection  lay  in  the  fact  that  a 
header  duct  was  necessary  to  connect  up  all  the  auxiliary 
collector  outlets,  thus  communicating  any  fire  in  the 
system  to  this  header  and  to  the  dust  filter.    After  sev- 


eral fires  had  burned  out  the  muslin  filter  tubes  this 
apparatus  was  disconnected  and  individual  filters  were 
placed  over  each  auxiliary  collector.  These  filters  con- 
sisted of  stacks  with  baffles  and  water  sprays,  the  dust 
caught  being  washed  into  a  pipe  line  carrying  it  back 
into  the  main  coal-storage  plant.  This  system  prevented 
the  communication  of  fires  as  it  did  away  with  the  com- 
mon header,  but  allowed  considerable  dust  to  escape  into 
the  atmosphere. 

The  ideal  result  to  be  obtained  is  a  complete  separa- 
tion of  air  and  dust,  but  it  is  more  economical  to  return 
the  greater  part  of  the  air  to  the  pulverizer  mills,  the 
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POWDERED-FUEL  BURNER  USED  AT  CLARKDALE  PLANT 

remainder  going  to  the  atmosphere,  the  dust  loss  then 
being  confined  only  to  that  portion  which  remains  sus- 
pended in  the  air  and  escapes  to  the  atmosphere.  In 
the  Raymond  pulverizer  mills  used  at  the  United  Verde 
about  80  to  85  per  cent  of  the  total  air  handled  by  the 
exhauster  remains  in  this  closed  circuit,  returning  to 
the  mills  in  the  air  downtakes. 

Previous  to  reaching  the  dryers  all  lump  and  slack  coal 
is  conveyed  on  belt  conveyors.  Out  of  the  storage  bunk- 
ers the  coal  is  reclaimed  by  means  of  a  clamshell  bucket 
and  gantry  crane.  The  bunkers  adjacent  to  this  crane 
are  equipped  with  bottom  gates  opening  into  an  under- 
ground tunnel  in  which  a  belt  conveyor  runs.  A  travel- 
ing feeder  supplies  the  belt  from  any  gate  under  which 
it  can  be  spotted.  This  belt  delivers  to  the  coarse 
coal  crusher,  and  another  similar  belt  conveyor  delivers 
to  the  dryer  bins  from  the  crusher.  The  coal  from 
the  dryers  to  the  pulverizer  mills  and  the  coaldust 
from  the  mill  collectors  to  the  furnace  bins  are  handled 
in  14-in.   (35.5-cm.)  screw  conveyors. 

The  dryer  furnaces  use  powdered  coal  for  fuel,  and 
in  conveying  the  coaldust  to  these  furnaces  an  air 
transport  .system  has  been  in  use.  Air  at  40  lb.  (2.8  kg.) 
pressure  shoots  the  coaldust  through  a  4-in.  (10-cm.) 
pipe  about  150  ft.  (45  m.)  long.  The  coaldust  is  weighed 
and  dropped  into  a  tank  into  which  the  air  is  turned. 
Dust  collectors  at  the  other  end  of  the  line  collect  the 
dust,  releasing  the  air  through  a  vent  in  the  top.  This 
air  transport  has  given  good  service.  Even  bolts  and 
nuts  accidentally  dropped  into  the  coaldust  have  been 
transported  through  the  pipe  line  with  the  dust  without 
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injury  to  the  apparatus.  The  coal  fed  through  thi.s  sys- 
tem has  averaged  .3  ton.s  per  day,  but  the  system  is  good 
for  at  least  ten  times  that  much. 

In  conveying  coaldust  to  the  furnaces  the  screw  con- 
veyor has  been  relied  upon  as  the  economy  of  the  air 
transport  is  doubtful  under  conditions  of  heavy  ton- 
nages. 

As  shown  in  the  accompanying  table,  the  cost  of  pul- 
verizing one  ton  is  $0.98,  not  including  fixed  charges. 
The  plant  charges  also  are  given  in  this  table. 

The  coaldust  is  fed  to  the  furnace  burners  by  means 
of  a  small  4-in.  double-flight  screw  feeder  with  flights 
at  4S-in.  (11.6-cm.)  pitch.  The  speed  of  the  screw  can 
be  varied  from  15  to  100  r.p.m.,  feeding  between  0.22 
ton  and  1.46  tons  per  hour.  The  rate  of  feed  that  is 
most  economical  varies  with  air  pressure.  If  the  air 
velocity  falls  below  a  certain  critical  point,  the  coaldust 


COST  OF  PREPARING  POWDERED  COAL  FOR  FUEL 

The  capacity  of  the  storage  bunkers  is  approximately  13,000  tons  of  lump  coal. 
The  normal  capacity  of  the  pulverizing  plant  is  750  tons  per  day,  with  twenty- 
four  hour  operation.  At  this  rate  of  operation,  however,  the  pulverizing  plant 
proper  is  the  only  portion  that  needs  to  run  three  eight-hour  shifts,  the  dryers 
running  only  two  eight-hour  shifts.  The  first  costs  of  thn  plant,  which  are  .'hown 
below,  are  figured  on  the  above  basis  of  operation.  The  operating  co3t«,  how- 
ever, as  given  in  the  table,  are  figured  from  actual  operating  conditions;  that  is, 
an  a\*erage  of  1 30  tons  per  day.  This  condition  obtained  during  the  three-month 
period  ended  July  1 ,  1920,  which  was  the  period  investigated. 

OPERATING    COSTS 

Operating  Cost 

Operation  per  Ton 

Unloading,  storing  and  reclaiming  lump  coal SO.  07 

Conveying  and  primary  crushing 0.05 

Drying  and  disintegrating 0.  30 

Pulverizing 0.  56 

Total $0.  98 

Power  cost  (21  kw.-hr.  per  ton  at  1.5  cents  per  kilowatt-hour) $0.32 

FIXED  CHARGES 

Fixed  Charges  per  Ton 

at  750  at   130 

Tons  per  Tons  per 

Day  Day  ■ 

Unloading,  storint;  and  reclaiming $0.08  $0.45 

Conveying  and  primary  crushing 01  .06 

Dryinj^  and  disintegrating 09  .57 

Pulvenzing 14  .80 

Fixed  charges,  total $0.32  $1.88 

FIRST  COST  OF  PLANT 

Per  Ton 
Storage   Capacity 

Storage  and  reclaiming  plant $13.00 

Per  Tmd 
Daily  Capacity 

Primary  crushing  plant 32.00 

Drying  and  disintegrating  plant 286  DO 

Pulverizing  plant 403 .  00 


will  drop  from  suspension  and  obstruct  the  flow  of  the 
mixture  into  the  furnace.  For  this  reason  the  air  diict 
must  be  small  enough  to  insure  a  velocity  of  at  least 
110  ft.  (33  m.)  per  second.  This  can  usually  be  main- 
tained by  a  pressure  of  2  oz.  per  square  inch  (8  grams 
per  sq.cm.)  inside  the  burner  duct.  The  question  of  the 
proper  initial  air  pressure  to  use  is  still  unsettled.  The 
problem  involved  is  only  one  of  economy,  however,  as 
installations  using  90-lb.  (6.3-kg.)  high-pressure  air 
have  been  successful.  Of  course,  only  a  portion  of  the 
air  necessary  for  complete  oxidation  of  the  fuel  is  sup- 
plied by  blowers  under  high  pressure.  The  coal  burners 
as  usually  designed  are  air  injectors  drawing  induced 
air  into  the  burner  tubes  along  with  the  coaldust  fed 
into  it  by  the  feeders.  The  air  supplied  by  blowers 
varies  from  20  per  cent  to  50  per  cent  of  the  total.  As 
a  general  principle  it  may  be  stated  that  the  higher  the 
blower  pressure  the  less  blower  air  required.  Experi- 
ence has  taught,  however,  that  the  highest  air  economy 
lies  within  the  range  of  the  low-pressure  blowers  from 
6  oz.  to  20  oz.  pressure  per  square  inch  (26  grams  to 
88  grams  per  sq.cm  ),  and  not  in  the  range  of  the  high- 


pressure  compressors.  This  is  due  largely  to  the  fact 
that  the  type  of  air  injectors  most  suitable  for  blowing 
coaldust  are  not  efficient  injectors  with  high-pressure 
initial  air. 

The  powdered-coal  burners  developed  at  Clarkdale 
are  shown  in  the  accompanying  sketch.  Blower  air  is 
delivered  through  an  8-in.  (20.3-cm.)  duct  to  each 
burner.  Coaldust  is  fed  from  the  4-in.  (10-cm.)  screw 
overhead  through  the  vertical  chute  E  on  to  the  first  air 
nozzle  A.  The  first  stage  of  induced  air  is  drawn  in 
around  this  nozzle  and  regulated  by  means  of  sleeve  B, 
which  slides  back  and  forth  over  the  pipe.  The  second 
-stage  is  induced  into  the  burner  pipe  C  after  the  coaldust 
has  been  fed  into  the  air  current.  The  burner  pipe 
contains  a  fair  mixture  of  powdered  fuel  and  air  which 
is  introduced  into  the  furnace  through  cast-iron  burner 
ports.  This  mixture  acts  as  a  fluid  and  is  under  a 
pressure  varying  from  3  oz.  to  6  oz.  per  square  inch 
(13  grams  to  26  grams  per  sq.cm.)  and  contains  ap- 
proximately 85  per  cent  of  the  total  air  necessary  for 
complete  combustion.  The  remainder  of  the  required 
air  is  drawn  into  the  furnace  through  the  furnace 
walls,  burner  ports,  etc. 

Powdered-coal  burners  for  steam-boiler  application 
must  diflfer  in  design  very  materially  from  those  in  use 
on  various  types  of  heating  furnaces.  Many  of  the 
failures  of  powdered-coal  application  to  boilers  can  be 
attributed  to  ignorance  of  this  fact.  The  principal  point 
of  difference  in  these  designs  lies  in  the  fact  that  boiler 
burners  must  be  capable  of  quick  and  efficient  regula- 
tion within  the  limits  of  a  wide  range.  Boiler  furnaces 
must  be  specially  designed  for  burning  powdered  coal 
to  accommodate  the  removal  of  slag  and  ashes.  It 
must  be  kept  in  mind  that  powdered  coal  contains  as 
much  ash  as  the  lump  coal  from  which  it  was  prepared. 
In  a  properly  designed  furnace  ashes  and  slag  drain  into 
the  ash  pit  continuously  as  fast  as  deposited. 

There  is  no  more  danger  in  handling  and  transport- 
ing powdered  coal  than  in  handling  and  transporting 
gasoline  if  the  same  precautions  be  observed  in  both 
cases.  Powdered  coal  will  oxidize  verj'  rapidly  when 
exposed  to  the  atmosphere  owing  to  the  enormous  sur- 
face exposed  by  the  dust  particles ;  therefore,  if  allowed 
to  accumulate  anywhere  inside  a  building  or  pulverizer 
mill  and  lie  for  two  or  three  days,  the  least  amount  of 
heat  applied  will  cause  it  to  ignite  and  bum.  Some 
trouble  was  caused  at  the  Clarkdale  plant  from  the  burn- 
ing of  coaldust  inside  the  pulverizer  mills  during  the 
early  days  of  the  plant  operation.  This  was  due  to  coal- 
dust  lodging  in  one  or  two  places  inside  the  mill  after  it 
was  shut  down.  Upon  starting  up  after  a  day  or  more 
idleness  this  dust  would  ignite  in  the  current  of  air 
drawn  through  by  the  exhauster,  and  it  was  necessary  to 
flood  the  mill  in  order  to  put  the  fire  out.  This  trouble 
has,  however,  been  largely  overcome  by  the  ordinary 
precautions  of  cleaning  out  all  pockets  of  accumulated 
coaldust  when  the  mill  is  shut  down.  At  Clarkdale  as 
much  as  10,000  tons  of  lump  and  stack  have  been  stored 
in  the  storage  bunkers,  which  are  built  water  tight  on 
the  ground,  and  it  has  been  found  necessary  to  flood  the 
coal  almost  daily  in  order  to  prevent  spontaneous  fires. 
The  bunker  construction  and  design  render  this  opera- 
tion very  simple,  and  therefore  no  trouble  from  this 
source  has  ever  been  experienced,  although  the  New 
Mexico  coal  which  is  used  here  is  very  susceptible  to 
spontaneous  fires. 

Comparisons  of  powdered  coal  with  fuel  oil  must  not 
only  take  into  account  the  efficiency  on  a  heat  basis  but 
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also  the  expense  of  preparing  the  fuel  and  the  fixed 
charges  on  the  plant.  After  taking  these  into  a<;count 
in  the  United  Verde  plant,  it  was  found  that  powdered 
coal  was  markedly  more  economical  than  oil  fuel.  The 
evaporation  ba.sed  on  tests  at  the  plant  of  the  United 
Verde  Extension  was  6J  lb.  of  water  net  per  pound  of 
coal.  The  average  coal  cost,  f.o.b.  smelter,  Clarkdale, 
Ariz.,  in  1920  was  $6.10  per  ton. 


The  coal  that  is  used  in  this  district  varies  in  heating 
value  from  10,500  to  11,800  B.t.u.  per  pound  high  value, 
while  the  California  fuel  oil  which  is  used  here  averages 
18,000  B.t.u.  per  pound.  To  arrive  at  the  total  fuel 
cost  it  is  necessary  to  add  the  costs  of  unloading,  stor- 
ing, and,  in  the  case  of  oil,  pumping,  heating  and  atom- 
izing, and  in  the  case  of  coal,  crushing,  drjing,  pulver- 
izing, conveying  and  blowing  into  furnaces. 


Energy  Output  Continues  to  Increase 
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CENTRAL-STATION  OUTPUT  AND  GROSS  REVENUE  INCREASE  DURING  SEPTEMBER 


REPORTS  re 
for  the   m' 
generating 
>•  representir 


EPORTS  received  by  the  Electrical  World 
month  of  September  from  central 
ing  and  distributing  companies 
representing  78  per  cent  of  the  installed 
rating  of  the  country  indicate  that  the  average  daily  elec- 
trical energy  requirements  during  that  month  were  the 
largest  since  December,  1920.  A  .slight  general  increase 
in  industrial  power  use  and,  of  course,  the  advancing 
lighting  requirements,  added  to  the  consumption  of 
new  cu.stomers,  explain  the  increase  in  average  daily 
output  of  4,846,000  kw.-hr.  over  that  reported  for 
August. 

From  an  economic  viewpoint  the  September  returns 
are  most  encouraging  to  the  electric  light  and  power 
industry,  e.specially  when  the  industry  is  compared  with 
other  primary  industries  of  the  countr>'.  The  electric 
light  and  power  industry,  while  selling  4.3  per  cent  less 
electrical  energy  in  September  this  year  than  in 
September,  1920,  reported  gross  revenue  from  sale  of 
energry  2.1  per  cent  in  excess  of  that  received  for  Sep- 
tember last  year.  In  addition,  the  operating  and  main- 
tenance expenses  during  September  were  6.4  per  cent 
below  those  of  September,  1920.  From  this  it  is  apparent 
that  there  has  been  a  considerable  increase  in  the  high 
priced  energy  consumption,  indicating  a  growing 
number  of  domestic  customers.  When  comparing  one 
month  with  the  corresponding  month  in  the  year  pre- 
vious sight  must  not  be  lost  of  the  added  consumption 


by  new  customers  connected  during  all  the  intervening 
months.  While  the  extent  of  this  growth  is  not 
definitely  known,  the  Electrical  World  is  making  a 
survey  the  results  of  which  should  be  available  about 
the  first  of  the  year. 

The  output  of  electrical  energy  during  September 
reflected  industrial  activity  about  on  a  par  or  slightly 
above  that  of  August,  with  the  exception  of  the  Atlantic 
States,  where  an  undoubted  upward  swing  in  industrial 
activities  is  discernible.  A  seasonal  increase  in  energy 
consumption  for  lighting  purposes,  however,  was 
reported  by  every  section. 

Slightly  increased  operations  were  reported  by  the 
textile  mills  in  New  England  during  September,  and 
virtually  all  the  paper  mills  were  opened  during  the 
month  after  a  prolonged  strike.  The  other  primary 
industries  of  this  section  were  operating  at  about  the 
same  capacity  as  during  August.  These  slight  increases 
in  industrial  requirements,  augmented  by  an  increased 
lighting  load,  and  new  lighting  and  industrial  cus- 
tomers, resulted  in  an  average  daily  electrical  output  of 
8.50,000  kw.-hr.  in  excess  of  that  reported  for  August. 

In  the  Middle  Atlantic  States  the  first  sign  of  general 
industrial  improvement  was  reported  in  August,  and  a 
very  gradual  increase  in  industrial  operation  continued 
in  September.  The  coal  mines  in  the  western  part  of 
the  section  increased  production,  and  textile  mills  and 
clothing  factories  continued  slowly  to  approach  normal. 
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TABLE  I— CENTRAL-STATION  RETURNS  BY  SECTIONS  0%'ER  A  TWELVE-MONTH  PERIOD 

If 

New  England  States 

Atlantic  States 

a- 

P 

North  Central  States 

Si 

If 

£ 

South  Central  States 

if 

Is 

Pacific  and  Mountaia 
Stat«a 

Month 

1920 
Thou- 
Hands 

1919 
Thou- 
sands 

is 

1920 
Thou- 

-sands 

1919 
Thou- 
sands 

?! 

1920 
Thou- 
sands 

1919 
Thou- 
.<4ands 

a 

1920 
Thou- 
sands 

1919 
Thou- 
sands 

II 

1920 
Thou- 
sands 

1919 
Thou- 
sands 

^1 

PS 
H 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

April 

May. . . . 

June 

July 

Aug 

Sept 

82 
82 
82 

81 
81 
81 
81 
82 
82 
81 
81 
81 

196.310 
193.231 
210,494 

1921 
200.269 
178,694 
205,348 
196,680 
191.141 
192007 
187  622 
205.351 
216,783 

191,132 
183,624 
227,403 

1920 
247,800 
216,890 
230.309 
227.008 
219.298 
219.476 
218.995 
224,324 
223.270 

2  7 

5  4 

-7  4 

-19.2 
-17.6 
-10.8 
-13.3 
-12.8 
-12.5 
-14.3 
-8  5 
-2  9 

66 
66 
66 

77 
77 
79 
79 
79 
79 
79 
79 
79 

964.739 
953,436 
969.909 

1921 

1,003,223 
902,030 

1,029,120 
963.659 
934,973 
940  443 
934  822 
993  427 

1,008,301 

841,694 
825,011 
917,945 

1920 
1,043,650 

970,539 
1,119,428 
1,052,716 

989,408 
1,003,727 
1,026,390 
1,040,158 
1,052,557 

14  5 

15  5 
5  7 

-3  9 
-7  0 
-8   1 
-8  4 

5  5 
-6.3 

8  9 
-4  5 
-4  2 

74 
74 
74 

73 
73 
73 
73 
73 
73 
73 
73 
73 

896,241 
895,229 
903,628 

1921 
860,643 
789,539 
894,500 
828,457 
819.506 
806,270 
804,009 
848.509 
852,406 

817,757 
861.352 
852,264 

1920 
956,078 
882,873 
941,893 

894.028 
899,657 
880,934 
884  572 
920.353 
895,571 

9  5 
10  5 
5  9 

-10.0 
-10.6 
-5  0 
7   3 
-8  9 
-8   5 
-9    1 
-7   8 
-48 

56 
56 
56 

62 
63 
63 
63 
63 
63 
64 
64 
64 

157,267 
144,889 
140,485 

1921 
144.936 
131,654 
139,381 
132,075 
136.573 
136.011 
140.795 
147.967 
149,017 

126,769 
125,438 
133,419 

1920 
145,336 
132,537 
136,017 
135,421 
138.416 
129,120 
141.450 
154.353 
149.415 

24   1 
15  0 
5  3 

-0  3 

-0  7 

2  4 

2  5 

-1   3 

5  3 

-0  6 

-4   1 

-0.3 

79 
79 
79 

81 
81 
81 
88 
89 
89 
89 
89 
89 

583.0«8 
554,920 
568,038 

1921 
556,561 
451,754 
538.260 
555.048 
586.264 
611.128 
639.768 
644.696 
634.101 

522,136  11   7 
507,977    9  2 
517,715    9  6 

1920 

550,665     11 
508,961-11.2 
561.934-4  2 
586.894-5  4 
642.495  -g  7 
639.6371-4  5 
678.7251-5  7 
685.916-6   1 
670.I38J-5.4 

s 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

April... 
\fay  ... 
June. . .  , 

July 

Aug 

Sept 

82 
82 
82 

81 
81 
81 
81 
82 
82 
81 
81 
81 

1920 

$5,675 
5,898 
6,548 

1921 
6.379 
5,925 
5.784 
5,665 
5,362 
5,285 
5,180 
5,297 
5,661 

1919 

$4,623 
5,017 
5,744 

1920 
6,170 
5,728 
5,566 
5,554 
5,342 
5,397 
5,121 
5,483 
5,857 

22  7 
17.5 
14  0 

3  5 
3  4 
3  8 
2  0 
0  4 
-2  4 

-3  3 
-3  3 

65 
65 
65 

74 
74 
76 
76 
76 
76 
76 
76 
75 

1920 
$19,201 
20,938 
22,332 

1921 

22.180 

21.492 

21,822 

21,504 

20.715 

20.058 

18,798 

19.168 

20,113 

1919 
$15,722 
17,119 
19,149 

1920 
19,225 
18,327 
18,934 
18,609 
17.613 
17.438 
17.155 
17.789 
18,708 

22  0 
22  2 

16  7 

15  3 

17  4 
15  3 
15  8 

18  0 
15  0 

9  2 
7  9 
7  4 

57 
57 
57 

59 
59 
59 
60 
60 
6C 
60 
60 
60 

1920 
$14,458 
15,158 
16,004 

1921 

16,818 

15,971 

15.853 

15.506 

14.866 

14.485 

14.158 

14.543 

15,147 

1919 
$11,667 
12,561 
13,142 

1920 
14,436 
14,070 
14,103 
13,822 
13,558 
13,519 
14,689 
14,586 
15,593 

23  9 

20  8 

21  8 

17  3 
13  6 
12  4 
12  2 
9  8 
7   1 
-3  6 
-0  2 
-2  9 

54 
54 
54 

62 
62 
63 
63 
63 
63 
63 
63 
63 

1920 

$3,504 
3,853 
3,722 

1921 
4,155 
3,915 
3,747 
3,744 
3,516 
3,536 
3,509 
3.612 
3.850 

1919 

$2,551  37  3 
2,910  32  4 
3,113  19  8 

1920 
3,484  19.3 
3.329  17  6 
3,246  15  5 
3,3I2|13  2 
3,179  10  7 
3,15212  2 
3.145  11   3 
3.536    2  2 
3.565    8   1 

79 
79 
79 

81 
81 
81 
88 
89 
89 
89 
89 
89 

1920 

$8,532 
8,775 
9.091 

1921 
9.323 
8,237 
8.307 
8,817 
9,362 
9,021 
9,101 
9,507 
9.638 

1919 

$6.492  31   5 
7.104  23  5 
7,432  22  3 

1920 
7.546  23  6 
7,179  14  7 
7,222  15  0 
7,767  13  6 
8.240  13  7 
8.439    6  9 
8.733    4  3 
9.309    2  2 
9.55B{  OS 

OPERATING 

Jan 

Feb 

Mar 

April. 

May 

June 

July  .... 

Aug 

Sept 

EX 

34 

35 
45 
45 
48 
46 
47 
48 
49 

PENSES: 
1921 
$1,098 
1,069 
1.576 
1.418 
1,548 
1.737 
1,712 
1.861 
1.994 

1920 

$1,288 
1,242 
1,651 
1,479 
1,577 
1,862 
2,077 
2,088 
2.191 

-14.7 
-13.9 
-4  5 
-4    1 
-1    8 
-6  7 
-17.6 
-10.8 
-8.9 

48 
53 
59 
59 
56 
56 
53 
53 
54 

1921 

$6,373 
6,799 
7,969 
7,590 
6,921 
6.916 
6,772 
6  402 
6,366 

1920 

$5,411 
5.937 
7.241 
7.168 
6.660 
6.878 
7,111 
6,611 
6,774 

17  8 
14  5 
10  0 
5  9 
4  0 
-0  5 
-4,8 
-3    1 
-6.0 

28 
29 
35 
36 
37 
39 
39 
39 
40 

1921 

$3,941 
3,958 
4,570 
4,347 
4.274 
4.843 
4,940 
5.028 
5,405 

1920 

$3,451 
3,445 
4,228 
4,112 
4,292 
5.152 
5.800 
5.793 
5  589 

14  2 
14  8 
8  2 
5  7 
-0  4 
-5  9 
-14.8 
-13.2 
-3.2 

37 
44 
51 
51 
52 
60 
62 
62 
63 

1921 

$1,015 
1,217 
1,776 
1,567 
1,563 
1,835 
1.870 
1.892 
1.921 

1920 
$905 
1,053 
1.514 
1.403 
1.486 
1.678 
2.039 
2.003 
2.057 

12  2 
15  5 
17  2 
11   6 
5  2 
9  4 
-8  2 
-5  5 
-6.6 

54 
55 
79 
79 
81 
83 
83 
88 
88 

1921 

$2,135 
2.042 
2,866 
2,893 
2.969 
3.565 
3.339 
3.648 
3.498 

1120 

$2,030    S.2 
1,963    39 
2.614    9.7 
2.479  16  8 
2713    9  5 
3.519    13 
3.937-15.1 
3.8841-6  0 
3.992I-I2.J 

Although  impi-ovement  was  generally  noted  in  the  steel 
and  iron  indu.stries,  it  had  not  progres.sed  to  the  point 
of  calling  for  large  quantities  of  additional  electrical 
energy. 

In  the  South  Atlantic  States  reports  from  all  sources 
and  covering  almost  all  industries  in  this  section  showed 
decided  improvement  and  a  distinct  increase  in  indus- 


trial activities.  The  drought  in  this  section  continued 
during  the  month,  resulting  in  largely  reduced  produc- 
tion of  energj^  by  hydro-electric  plants  and  the  con- 
tinued operation  of  all  available  steam  auxiliary  plants. 
Taking  the  Atlantic  Section  as  a  whole,  the  increase 
in  industrial  requirements,  in  conjunction  with  the 
increased  consumption  of  electrical  energy  for  lighting 


TABLE  II— AGGREGATE  OPERATING  RATIO  OF  COMPANIES  REPORTING  DATA  MONTHLY  TO  THE  "ELECTRICAL  WORLD" 


Type  of  Generating  Plant  and 


New 

England  States 

Atlantic 

States 

North  Cen 

tral  States 

South  Central  SUtes 

Mountain  and  Pacific 
States 

Average  for 

Average  for 

Average  for 

.Average  for 

Averace  for 

1921 

1920 

1921 

1920 

Year 

1921 

1920 

Year 

1921 

1920 

Year 

1921 

1920 

Year 

1921 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

1921     1920 

54.0 

60.8 

54  0 

60,8 

53  5 

50  9 

53.5 

50.9 

61.2 

61.8 

61.2 

61.8 

53   1 

53  7 

53   1 

53.7 

69  0 

60  5 

1 
69  0    60. S 

54.3 

59.5 

54.2 

60  3 

52  3 

53.0 

52  7 

57   1 

63  0 

57  9 

62.1 

59  8 

59   1 

51   7 

56  2 

57  3 

60  7 

60.3 

64.3    60.3 

70,0 

56.7 

62  5 

54  5 

56  7 

53.3 

53  7 

58  4 

59  7 

60.8 

59  8 

51   1 

50  ? 

55.0 

51   9 

68  4 

62  5 

65  9    61   2 

59.4 

63.5 

57  3 

62,7 

50  9 

54  3 

S2  8 

53  8 

54  8 

61   7 

59  3 

60  2 

54    1 

5?  f 

54  7 

5?   1 

53  7 

51  7 

61   8    58  6 

63  2 

69   1 

58  3 

63  8 

56  2 

58  h 

53  4 

54  5 

54  7 

63  3 

58  5 

60  8 

53  3 

56  0 

54  4 

53  0 

55  0 

57  0 

59.9    58  3 

60   1 

71   2 

58  7 

64  9 

55  8 

59  5 

53  8 

55  3 

56  6 

68  3 

58  3 

61   8 

55  1 

60  0 

54   6 

53  8 

53  4 

56  7 

58  6    57  8 

77  3 

59  0 

66  7 

57  2 

62  7 

54   1 

56.1 

56.9 

70  6 

58   1 

63  0 

55  1 

62  4 

54  7 

55  3 

53  3 

59  1 

57  8    58  0 

67  3 

72.3 

60   1 

67  3 

55  J 

61   3 

54  7 

56  6 

56  0 

70  0 

57  8 

63  9 

53  3 

57  3 

54  1 

55  7 

51  8 

59  8 

57  0|   58.3 

57.7 

71.2 

59.8 

68.1 

52.7 

59.4 

54.1 

56.8 

56  9 

60.3 

57.8 

63.6 

52  9 

60.3 

54.2 

56.1 

46.2 

55  7 

55  8    57.9 

26.5 

35.2 

26.5 

35  2 

21,2 

21   2 

21.2 

21   2 

25  0 

20  8 

25  0 

20  8 

26  4 

20   1 

26  4 

20   1 

27  5 

77  1 

27.5    27.3 

30.1 

46.5 

26,8 

35  6 

20   1 

20  6 

70  7 

70  9 

74   1 

20  6 

24   6 

20  6 

28  6 

21    ' 

?7  4 

70  5 

23  9 

77  <; 

26  0    27.6 

29.9 

30  0 

26  9 

35   i 

21   t 

20  6 

20. J 

20  8 

23  0 

20  6 

23    5 

20  6 

30  ' 

23  2 

28  i 

21.3 

24   0 

19  0 

25  8    25  6 

24.6 

34.7 

26  5 

35  2 

16  2 

18  ( 

70  ■> 

70  3 

74  fl 

20  « 

24  2 

20  7 

22  * 

25  C 

26  8 

21   2 

27  1 

19  ? 

26  0    24  2 

26.5 

25  6 

26  5 

34  1 

15  5 

17  4 

19  2 

19  7 

21.5 

20    1 

22   5 

20  5 

27  ? 

21   i 

27   1 

21   2 

29  t 

22  9 

26  6    24  0 

29  2 

21   5 

26  6 

33  « 

17  6 

18  ( 

19  11 

19  6 

71    1 

19  5 

22  8 

70  7 

77  1 

18  3 

27   1 

20  7 

30  3 

77  4 

27  6    24  2 

29,2 

29  6 

26  6 

33  9 

15  1 

21    1 

18  6 

!9  « 

19  4 

19  7 

72  3 

20  2 

27  3 

18  3 

27  7 

20  7 

24  2 

19  9 

26  3    23  7 

31  4 

36  5 

26  8 

33  9 

16  7 

20.9 

IH  1 

19   fl 

70  7 

21  6 

77  (1 

20  4 

33  ; 

73   1 

28  5 

21   (1 

75   1 

74  1 

26  2    23  6 

31.4 

32  2 

26  8 

33  4 

16  0 

19  9 

18  1 

19  9 

20  8 

21    1 

21.9 

48  7 

27  6 

20  2 

28  4 

20  9 

23  4 

22  8 

25  9    23  6 

45.3 

53  5 

45  3 

53  5 

43  5 

45  8 

43  5 

45.8 

39  5 

38  6 

39  5 

38  6 

38  6 

46   6 

38  6 

46  6 

35  2 

45   t. 

35.2    45.5 

44.2 

60  C 

44  7 

58  « 

41   f 

41.! 

42  6 

43  f 

47  i 

49  « 

41   9 

48   ? 

41   7 

31   6 

40  5 

42   C 

39    6 

43   f 

37  4    44.7 

49.3 

53  f 

47  3 

56  C 

39  ; 

47   ' 

42  C 

45  3 

41.5 

46   C 

41  a 

47.3 

38  r 

39    2 

40  2 

41    2 

16    4 

19    7 

36  9,   43.0 

46.6 

48  5 

47   1 

53  5 

42  < 

43  ! 

41.? 

44   f 

45  (1 

48   3 

47  7 

47  5 

43    6 

48   6 

40  7 

42   i 

37  0 

36   { 

37  0    41. P 

49.; 

48  5 

47  6 

52   '. 

19  ( 

44  ; 

41    4 

44  7 

47  C 

52  i 

43  7 

48  e 

40  7 

39   6 

40   6 

42   2 

35  (1 

38   3 

36  4!   40  } 

58  5 

56  5 

49   6 

53  2 

42  ; 

45  f 

41   6 

44  f 

50  1 

6?  : 

45   (1 

51   6 

45   1 

44  ( 

41   3 

42   7 

38  t 

44   3 

37  0|   41   1 

56   1 

63  2 

50  5 

54  7 

42  6 

51    ' 

41   7 

45  f 

51   6 

64  4 

46  0 

51  <l 

53  6 

45  3 

41   4 

42   t 

35  * 

43    1 

36  8    41   J 

60  6 

62  7 

51   9 

55  f 

46  5 

49  ( 

42  1 

46  2 

51   7 

64    5 

46  6 

55  5 

45.3 

50  ( 

41.9 

43   f 

36  ( 

43   5 

36  7    41  8 

62  9 

65  5 

53  4 

57  3 

47  4 

50  6 

42  9 

46  7 

51   2 

62  6 

46   9 

56  3 

45  0 

47  3 

42  2 

44  2 

38  J 

47  7 

36  9    42  S 

Steam  PlanU: 

January 

February 

March 

April 

May 

June 

J"ly 

August 

September 

Bi/dro  Plants: 

January 

February 

March 

April 

May 

June 

July 

August 

September 

Comb'ned  Systems  of 

Steam  and  Hydro 

Plants: 

January 

February 

March 

April 

May 

June 

July 

August 

September 


December  3,  1921 
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purposes  and  new  domestic  and  industrial  customers, 
resulted  in  an  average  daily  central-station  output  of 
42,500,000  kw.-hr..  which  is  about  2,000,000  kw.-hr.  in 
excess  of  that  reported  during  August. 

The  iron  and  steel  industry,  textiles  and  leather  and 
shoe  factories  in  the  North  Central  States  reported  slightly 
increased  activities  during  September,  and  the  wheat 
belt  continued  to  report  capacity  operations  in  the  mills 
of  that  section.  These  slight  but  significant  increases 
in  energj'  requirements  plus  the  seasonal  increase  in 
lighting  requirements  and  new  customers  were  sufficient 
to  raise  the  average  daily  energy  output  of  the  North 
Central  States  by  about  1,400.000  kw.-hr. 

In  the  aggregate,  industrial  conditions  in  the  South 

TABLE  III— CENTRAL-STATION  RETURNS  FOR  TWELVE  MONTHS 


Per- 

Per- 

cent- 

Kw.-Hr. Output 

cent- 

Energy 
(Companies  Reporting) 

age  of 

staUed 

(Companies  Reporting) 

age  of 

In- 
stalled 

Rat- 

Per 

Rat- 

Per 

ings 

1920 

1919 

Cent 

ings 

1920 

1919 

Cent 

Repre- 

Thousands 

Thousands 

In- 

Repre- 

Thou- 

Thou- 

In- 

sented 

crease 

sented 

sands 

sands 

crease 

Oct. 

71 

2.797,625 

2,499,488 

11   9 

66 

$51,370 

$41,055 

25.1 

Nov. 

71 

2.741.705 

2.503,402 

9  6 

66 

54.620 

44.711 

22.0 

Dec. 

71 

2.792.554 
1921 

2,648.746 
1920 

5.4 

66 

57.697 
1921 

48,580 
1920 

18.6 

Jan. 

75 

2.765.632 

2,943.349 

-6  0 

70 

58.855 

50.661 

15.8 

Feb. 

76 

2.453.671 

2,711.800 

-9  4 

70 

55.540 

48,633 

14.3 

Mar. 

77 

2,806.609 

2,989,581 

-6    1 

72 

55.513 

49.071 

13.3 

April 

78 

2.675.949 

2.895.067 

-7  0 

72 

55.326 

49,064 

12.8 

May 

78 

2.668,457 

2889,174 

-7  6 

72 

53.901 

47.932 

12.6 

78 

2.686  479 

2.872  900 

-6  4 

72 

52.385 

47,977 

9  3 

Jul.v 

78» 

2  706.016 

2.949,132 

-8  2 

72* 

50  747 

49.195 

3  4 

Aug 

78t 

2.839,950 

3.025.104 

-6,1 

72t 

52.127 

50,703 

2.9 

Sept. 

78t 

2.860,608 

2,990.951 

-4.3 

72t 

54.409 

53.281 

2.1 

Per-  Operating  and 

cent-  ^I  aintenance 

age  of  Expenses 

In-  (Companies  reporting) 

stalled 


Jan. 
Feb. 
Mar. 
April 
May 
June 
July 
Aug. 
t*ept. 


Rat- 

1921 

1920 

Thou- 

Thou- 

.sands of 

sands  of 

sented 

Dollars 

Dollars 

40 

14,552 

13,085 

15,085 

13,640 

18,757 

I7,24S 

17.815 

16,641 

17  274 

16.727 

18,836 

19089 

18  533 

20  954 

18832 

20380 

19.184 

20,503 
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113  55.1 

10  5  55  6 

8  7  I  56  1 

7  1  53  0 

3   1  55  4 

-I   3  56  2 

II    1  56  8 

-7  6  56  2 

-5.4  54   1 


57  7 
56  5 
56  8 

62  5 
55  9 

63  8 
60  3 


7? 

9 

71 

4 

73 

9 

74 

7 

?n 

4 

2fl 

5 

22 

3 

2U 

8 

27  0 
26  0 

19  6 
19,8 
22.9 
21   6 

20  2 
22.2 
22.1 


Combined 

Systems  of 

Steam  and 

Hydro 


38.1 

44  I 

40  2 

41  4 
40  6 

45  0 

43  0 

44  5 
47  3 


45  5 
47  3 
44  8 

43  3 

44  8 
50  9 
52  5 
52  3 
54.7 


•Includea  estimates  for  27  companies,  representing  3  5  per  cent  of  tfce  total 
installed  rating  of  all  central  stations. 

tincludea  estimates  for  38  companies,  representing  6 , 5  per  cent  of  the  total 
installed  rating  of  all  central  stations. 

{Includes  estimates  for  76  companies,  representing  17.1  per  cent  of  the 
total  installed  rating  of  all  central  stations. 

Central  States  during  September  were  on  a  par  with 
those  of  August.  The  increased  lighting  load  and  new 
customers  plus  a  slightly  increased  energy  demand  by 
the  lumber  industry  probably  account  for  the  small 
increase  in  the  central-station  output  above  that 
reported  for  August. 

Manufacturing  plants  in  the  Mountain  States  called 
for  about  the  .same  amount  of  electrical  energy  during 
September  as  during  August,  but  metal  mining  fell  to  a 
lower  ebb  than  at  any  previous  time  during  the  year. 
In  the  Pacific  Northwest  industry  appeared  at  a  stand- 
still, and  similar  conditions  prevailed  in  California.  The 
central-station  irrigation  load  decreased  with  the 
advancing  season.  As  a  result  of  these  adverse  condi- 
tions and  notwithstanding  a  sub.stantial  increase  in 
lighting  requirements  and  new  customers,  the  Mountain- 
Pacific  .section  as  a  whole  reported  only  a  small  increa.se 
in  output  over  August.  The  gross  revenue  was  $75,- 
600,000,  and  the  total  operating  expenses  were  $34,- 
900,000.  These  figures  indicate  an  increase  of  $1,600,000 
in  gross  revenue  and  a  decrease  of  $2,400,000  in  oper- 
ating expenses  compared  with  September,  1920. 


Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Some  Aspects  of  the  Superpower  Project 

To  the  Editors  of  the  Electrical  World: 

The  report  emanating  from  the  United  States  Geologi- 
cal Survey  and  made  by  a  group  of  distinguished 
engineers  headed  by  W.  S.  Murray  which  deals  with  the 
so-called  superpower  project  brings  before  the  public 
a  tremendously  interesting  collection  of  data  regai-ding 
the  things  which  might  be  done  to  gain  a  better  co-ordi- 
nated power  supply.  Personally  I  have  preached  net- 
works and  big  transmission  work  for  a  good  many  years, 
and  it  is  gratifying  to  see  some  of  the  larger  projects 
gradually  taking  form.  In  connection  with  this  report, 
without  in  the  least  wishing  to  offer  adverse  criticism, 
I  want  to  call  attention  to  some  features  which  might 
advantageously  be  stressed  in  the  interest  of  a  wider 
pi-oject  and  a  further  view  of  the  possibilities  of  the 
present  situation. 

No  time  was  ever  more  uncertain  as  a  basis  of  fore- 
cast than  the  present  year,  coming  at  the  end  of  a  des- 
perate period  of  world  inflation,  when  all  nations  have 
joined  hands  in  a  financial  debauch.  It  would  take  noth- 
ing short  of  an  officially  accredited  prophet  to  say  what 
the  demand  for  electrical  energy  will  be  ten  years  from 
now.  Extrapolation  is  always  a  hazardous  procedure, 
particularly  when  the  part  of  the  curve  from  and  beyond 
which  fancy  must  take  its  flight  is  notoriously  abnor- 
mal in  the  values  shown.  Certainly  I  hope  that  thirty- 
odd  billion  kilowatt-hours  for  the  output  of  the  electrical 
utilities  in  1930  is  conservative,  but  curves  have  a  nasty 
way  of  becoming  asjTnptotic,  and  I  fear  it  is  going  to 
be  somewhat  difficult  to  persuade  the  financial  world 
to  bet  something  around  a  billion  dollars  on  the  course 
this  particular  curve  is  going  to  take. 

Broadly,  the  whole  question  of  this  superpower  sys- 
tem, with  its  great  possibilities  for  good,  is  not  one  of 
engineering  but  of  sheer  finance.  None  of  us  who  have 
been  brought  up  in  the  power  transmission  game  would 
hesitate  at  the  voltages  suggested,  the  distances  which 
must  be  covered  or  the  kind  of  distribution  to  be  under- 
taken. The  question  of  who  is  to  pay  the  bills,  however, 
looms  large.  Possibly  the  beginning  may  come  by  two 
or  three  large  utilities  making  a  start  purely  for  their 
own  benefit.  Eventually  others  might  join  and  the 
project  grow  to  something  like  full  dimensions. 

Such  part  of  the  hypothetical  load  as  may  come  from 
the  electrification  of  railways  looks  particularly  dubious 
from  the  financial  standpoint.  There  may  be  some  roads 
which  could,  practically,  get  away  with  an  equipment 
bond  is.sue  of  $.30,000  per  mile,  which  is  the  sum  sug- 
gested, despite  their  underlying  .securities;  but  I  doubt 
whether  these  roads  are  numerous  or  whether  they  cover 
more  than  a  small  fraction  of  the  19,000  miles  of  track- 
age set  out  in  this  report. 

Finance  rather  than  engineering  difficulties  will  de- 
termine the  feasibility  of  the  whole  affair,  but  the  thing 
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to  which  I  desire  to  call  attention,  as  an  old  power  trans- 
mission engineer,  is  the  need  of  looking  forward  to 
still  larger  things  and  of  having  the  broadest  aspects  of 
the  whole  affair  thoroughly  investigated  before  any- 
thing involving  great  expense  shall  be  undertaken. 

The  hydraulic  resources  ought  to  be  very  completely 
cataloged  and  considered  before  the  grand  strategy  of 
the  affair  is  determined.  For  what  is  most  needed  is  to 
cut  down  the  coal  consumption,  good,  bad  and  indiffer- 
ent, at  once,  before  the  evil  hour  comes  in  which  the 
cost  of  coal  will  bear  hard  not  only  on  the  manufacturer 
but  on  the  very  existence  of  the  population  of  manufac- 
turing districts.  Unless  definite  endeavor  is  made  to 
check  the  waste  of  fuel  the  next  generation  is  going 
to  see  a  very  grave  situation.  Not  that  the  coal  supply 
will  run  out,  for  if  one  were  to  figure  down  to  the  last 
deep-sunken  vein,  the  time  that  must  elapse  before  its 
exhaustion  would  run  into  several  centuries;  but  we 
have  had  suflicient  evidence  of  the  effect  on  price  of 
even  a  minor  shortage  of  coal  to  show  beyond  any  ques- 
tion that  a  comparatively  small  additional  difficulty  of 
mining  or  transportation  will  mean  increase  of  price 
sufficient  to  bear  hard  on  any  center  of  population  lying 
north  of  latitude  30  deg.  or  thereabouts. 

We  are  the  only  nation  in  the  world  which  uses  an- 
thracite for  domestic  heating  purposes  to  any  consider- 
able extent,  and  anthracite  is  already  going  the  way  of 
the  cannel  coal  which  our  grandfathers  burned  in  their 
grates.  To  an  onlooker  it  .seems  therefore  that  the  first 
line  of  attack  on  the  whole  superpower  situation  should 
be  via  the  hydraulic  resources,  from  the  Long  Sault  to 
the  Potomac.  The  former  is  credited  with  nearly  1,500,- 
000  hp.  developable  at  entirely  feasible  cost,  the  latter 
with  200,000  hp.,  somewhat  expensive,  but  near  its  mar- 
ket. There  is  another  1,500,000  hp.  on  the  St.  Law- 
rence, besides  all  that  might  be  developed  at  Niagara 
by  a  proper  international  agreement,  and  sooner  or  later 
an  international  agreement  must  come.  North  of  the 
St.  Lawrence  lies  again  a  region  of  great  hydraulic 
possibilities,  not  out  of  reach  of  our  Eastern  manufac- 
turing districts  and  which  our  Canadian  neighbors 
might  profitably  exploit.  It  may  be  that  these  big 
developments  will  have  to  be  undertaken  under  an  in- 
ternational agreement  at  government  expense,  but  they 
are  fundamental  to  stopping  the  inroads  on  our  coal 
supply.  Louis  Bell, 

Boston,  Mass.  Consulting  Engineer. 


Kelvin's  Law  and  the  Determination  of  Economical 
Type  of  Transmission  Line 

To  the  Editors  of  the  Electrical  World  : 

Having  read  with  interest  the  excellent  article  in  the 
Electrical  World  of  Sept.  24  describing  the  new 
transmission  line  of  the  San  Joaquin  Light  &  Power 
Corporation,  I  venture  to  ofTer  a  little  friendly  criticism 
on  a  feature  that  may  deserve  some  comment. 

Kelvin's  law  is  based  on  the  assumption  that  the  fixed 
charges  on  the  conductor  are  proportional  to  the  sec- 
tional area  (A)  and  are  therefore  equal  to  A',A  and 
that  the  cost  of  the  energy  loss  is  inversely  propor- 
tional to  the  sectional  area  and  therefore  equal  to  KA. 
K,  and  K  being  constants.  We  then  have  the  total  cost 
over  any  period  of  time   (usually  taken  as  one  year)  : 

C  ^  K,A  +  (K,'A). 
Taking  the  first  derivative  and  equating  to  zero  gives: 

dC  dA  =  K,  —  (A',  .4')   =  0. 
This  is  a  minimum  value  of  C.  since  the  second  deriva- 


tive is  seen  to  be  positive.  Transposing  and  multiplying 
by  A  gives  K,A  =  KJA,  which  is  the  condition  for 
minimum  total  cost  during  any  period  of  time. 

Therefore  the  assumption  that  a  certain  design  is 
the  most  economical  because  the  total  of  the  fixed  ■ 
charges,  including  various  classes  of  plant,  is  equal  to 
the  cost  of  the  energy  loss,  is  not  a  correct  one.  It  is 
quite  possible  in  such  a  case  that  some  other  design  for 
which  the  annual  charges  on  the  conductor  and  its  sup- 
ports are  less  or  greater  than  the  cost  of  the  losses  may 
have  a  smaller  annual  cost,  including  the  losses,  than 
the  one  selected.  A  strict  statement  of  Kelvin's  law  is 
that  if  all  expense  proportionial  to  the  sectional  area 
(or  weight)  of  the  conductor  be  added  to  the  resistance 
losses,  the  sum  is  a  minimum  when  the  two  components 
are  equal  to  each  other.  If  the  annual  charges  include 
any  expense  not  proportioned  to  conductor  weight,  such 
as  poles  or  line  expense,  or  if  the  loss  cost  includes  items 
such  as  corona,  other  than  the  KJ A  loss,  Kelvin's  law 
evidently  does  not  apply  and  may  lead  to  the  selection 
of  an  uneconomical  line. 

For  the  above  reasons  the  only  reliable  method  is  to 
compute  for  a  given  amount  of  power  transmitted  the 
actual  cost  of  transmission,  including  all  plant  charges 
and  the  cost  of  all  losses,  for  various  sizes  of  conductor. 
If  these  values  are  plotted  with  transmission  cost  as 
abscissas  and  conductor  size  as  ordinates.  the  most  eco- 
nomical conductor  and  type  of  line  will  be  shown  by  the 
point  of  tangency  of  the  curve  with  a  vertical  line,  or, 
in  other  words,  by  its  nearest  approach  to  the  Y  axis. 

Seattle,  Wash.  E.  S.  THAYER. 


To  the  Editors  of  the  ELECTRICAL  WORLD: 

I  have  read  the  letter  of  E.  S.  Thayer  regarding  the 
article  in  the  Electrical  World  of  Sept.  24,  1921,  de- 
scribing the  110-kv.  transmission  line  of  the  San  Joaquin 
Light  &  Power  Corporation.  Criticism  is  raised  con- 
cerning the  method  of  determining  the  most  economical 
type  of  line,  and  the  last  paragraph  of  the  letter  sums 
up  a  proposed  method  for  such  determination.  This 
method  is  exactly  the  one  used  in  the  case  of  the  line 
described  in  the  article,  though  possibly  it  has  been 
stated  somewhat  differently.  In  the  second  column  of 
page  614  of  the  article  I  stated  my  %news  in  regard 
to  the  items  to  be  included  in  finding  the  annual  cost  of 
a  line  built  under  the  conditions  of  this  one.  The  cur\'es 
of  annual  charges  showm  at  the  beginning  of  the  article 
include  15  per  cent  on  all  plant  costs,  and  if  to  them 
be  added  the  values  shown  as  the  costs  of  losses  at 
the  various  loads,  the  total  annual  costs  of  transmis- 
sion are  obtained.  In  other  words,  the  total  installed 
cost  of  one  mile  of  line  was  taken  in  the  case  of  each 
size  of  conductor.  The  method  used  was  similar  to  the 
one  shown  on  page  51  of  Still's  "Electric  Pow'er  Trans- 
mission." second  edition.  However,  as  already  noted 
above  and  in  the  article  in  the  Electrical  World,  an- 
nual charges  are  on  total  cost  of  line  instead  of  on  the 
conductor  alone  as  in  Professor  Still's  method. 

An  inspection  of  the  curves  will  show  that  the  lowest 
annual  cost  occurs  at  the  point  of  crossing  of  the  curves, 
except  at  some  of  the  very  low  loads.  Kelvin's  law  really 
was  not  applied  in  its  strict  sense  and  probably  should 
not  have  been  mentioned,  except  to  say  that  it  should 
not  be  used  without  the  modifications  noted  both  by 
Mr.  Thayer  and  the  article  of  Sept.  24. 
San  Joaquin  Light  &  Power  Corp.,  L.  J.  MoORE. 
Fresno.  Cal.  Executive  Engineer. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Welding  a  Penstock  in  the  Field 

TO  REPAIR  a  20-iii.  penstock  in  the  field  by  welding 
it  was  found  necessary  by  the  writer  to  use  part  of 
the  transmission  system  to  supply  the  required  voltage 
for  the   arc-welding   outfit.     This   penstock,   connected 

with  a  700-kw. 
hydro-  electric 
plant,  after  about 
twelve  years  of 
service  began  to 
develop  thin  sec- 
tions and  holes. 
A  portable  elec- 
tric arc-welding 
machine  used 
about  the  mill 
and  mine  being 
available,  it  was 
decided  to  repair 
the  entire  pen- 
stock by  welding 
on  sections  where 
necessary.  The 
welding  outfit 
consists  of  a 
motor  -  generator 
set  mounted  on  a 
truck,  the  motor 
designed  for 
operation  on 
three-phase  and 
110  volts.  The 
nearest  three-phase,  110-volt  service  being  at  the  mill 
more  than  2  miles  from  the  penstock,  some  other  source 
had  to  be  found. 

As  the  transmission  line  running  near  the  penstock 
operates  at  6,600  volts,  the  advisability  of  purchasing 
a  bank  of  small  6,600/1 10- volt  transformers  was  at  first 
considered.  However,  two  1.5-kva.  2.200 /110-volt  trans- 
formers were  found  available,  and  the  following  changes 
and  connections  successfully  solved  the  difficulty. 

Power  is  transmitted  as  generated,  at  6,600  volts. 
from  two  hydro-electric  plants  to  the  mill  and  mine, 
where  the  transformer  substations  are.  At  the  mill  the 
bulk  of  the  power  is  utilized  at  2,200  volts,  six  12.'5-kva. 
transformers  serving  this  load.  Duplicate  lines  run 
from  switch  house  No.  1,  where  the  two  plants  are  tied 
together,  to  the  mill.  These  are  for  the  purpose  of 
insuring  continuity  of  service  to  the  mill  in  case  of  line 
trouble.  One  of  these  lines  was  used  to  carry  the  2,200 
volts  back  to  switch  house  No.  1,  and  from  this  point 
the  2,200  volts  was  carried  back  on  the  6,600-volt  line 
to  the  point  near  power  house  No.  1  adjacent  to  the 
penstock. 

As  much  of  the  mill  and  mine  load  as  could  be  car- 
ried by  power  plant  No.  2  was  delivered  over  the  line 
from  the  plant  through  switch  house  No.  1  to  the  mill 


TEMPORARY    TRANSFORMER    STATION    FOR 

CONNECTING  WELDING   MACHINE 

TO  2,200-VOLT  LINE 


and  from  there  through  switch  house  No.  2  to  the  mine. 
The  disconnecting  switches  of  the  lines  between  power 
plant  No.  1  and  switch  house  No.  1  and  between  switch 
houses  No.  1  and  No.  2  were  opened  and  jumpers  con- 
nected across  these  lines  at  switch  house  No.  1.  A 
temporary  line  to  bring  the  2,200  volts  from  the  mill  to 
these  lines  at  switch  house  No.  2,  a  distance  of  about 
1,000  ft.,  completed  the  necessary  circuit  and  brought 
the  2,200  volts  to  a  point  near  the  penstock. 

A  temporary  outdoor  substation,  as  shown  in  the 
accompanying  illustration,  was  then  installed  at  the  pen- 
stock and  connection  made  to  the  nearest  tower  in  the 
transmission  line,  the  two  15-kva.  transformers  being 
operated  in  open  delta.  Frederick  Krug, 

Electrical  Engineer. 
New  York  &  Honduras  Rosario  Mining  Company, 

San  Juancito,  Honduras,  C.  A. 


Battery  Wagon  Saves  One  Man  in 
Lamp  Maintenance 

A750-LB.  tower  wagon  equipped  with  forty-eight 
battery  cells  has  proved  to  be  an  economical  fea- 
ture of  the  equipment  of  the  Hartford  (Conn.)  Electric 
Light  Company's  distribution  department.  It  is  fur- 
nished with  a  rigid  tower  and  platform  for  the  use  of 
the  trimmer,  the  platform  being  about  11  ft.  above  the 
roadway,  and  is  capable  of  making  12  miles  per  hour 
on  the  level.  From  3.5  kw.-hr.  to  4  kw.-hr.  per  day  is 
consumed  by  this  wagon,  which  ordinarily  covers  about 


n\[,v  (INK   MAN    IS  REQUIRED  WITH  THIS  EI.ECTRIC 
MAINTENANCE  TRUCK 

11  miles  each  twenty-four  hours.  The  outfit  went  into 
.service  in  July.  1914,  and  this  particular  type  was 
adopted  to  eliminate  sending  out  two  men  to  replace 
burnc'd-out    lamps,    which    would    he    necessary    if   the 
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ordinary  type  of  business  wagon  were  used  in  connec- 
tion with  a  stepladder. 

The  ornamental  lighting  system  at  Hartford  consists 
of  592  gas-filled  incandescent  lamps,  of  which  228  are 
single  and  182  are  double  units.  C.  M.  Yale,  super- 
intendent of  distribution,  states  that  the  company  con- 
siders the  electric  wagon  for  this  type  of  work  superior 
to  the  hoi-se-drawn  wagon  or  to  a  small  gasoline  run- 
about, owing  to  the  ease  with  which  it  can  be  operated 
and  to  the  frequent  stops  necessary.  The  cost  of  the 
equipment,  which  includes  tool  and  supply  boxes  in- 
stalled in  the  wagon  body,  was  $1,030,  and  the  total 
repair  cost  from  1914  to  1921  was  $2,202,  including 
extras  not  due  to  its  service.  It  ran  22,918  miles  and 
the  actual  maintenance  cost  was  about  $1,200. 

W.  M.  Thayer. 
Manager  Vehicle  Sales  and  Battery  Department. 
Hartford  Electric  Light  Company, 

Hartford,  Conn.  ^^ 

Large  Field  Rheostat  Rebuilt  to 
Eliminate  Troubles 

CONSIDERABLE  trouble  was  repeatedly  occuri-ing 
on  three  generator-field  rheostats  at  the  Holt  wood 
station  until  recently,  when  the  rheostats  were  re- 
modeled by  the  station's  maintenance  organization.  The 
original  construction  of  the  field  rheostats  proved  to  be 
faulty  for  the  following  reasons: 

1.  From  one  to  four  A-in.  copper  washers  were 
used  between  the  contact  surfaces  of  the  grids  with  the 
idea  of  lowering  the  resistance  at  these  points.  The 
surface  of  many  of  these  washers  was  not  absolutely 
true  and  the  copper  oxidized  when  heated.  This  trouble 
was  cumulative,  the  connections  sometimes  becoming 
red  hot. 

2.  The  cables  comprising  the  connections  between 
the  grids  and  the  dial  were  carried  in  a  form  in  the 
center  and  over  the  top  of  the  rheostat,  thus  being 
subjected  to  the  heat  from  the  grids,  especially  where 
the  wires  were  threaded  between  the  groups  and  over 
the  top  of  the  grids  to  the  tenninals.  The  cable 
originally  used  for  the  grid  connections  is  that  known 
as  "underwriter's  wire"  with  slow-burning  insulation. 
The  heat  from  the  grids  caused  this  insulation  to 
deteriorate  and  break  away  from  the  cable,  resulting  in 
oxidation  of  the  wire  and  short  circuits. 

3.  The  type  of  terminal  used  was  that  in  which 
the  cable  is  secured  by  setscrews.  As  these  screws 
clamp  but  a  limited  number  of  the  strands,  a  good 
connection  is  not  possible.  An  effort  was  made  to  avoid 
this  trouble  by  soldering  the  strands  together,  but  the 
solder  was  melted  out  by  the  heat  from  the  grids  and 
a  loose  connection  resulted.  On  several  different  occa- 
sions cables  have  burned  off  entirely  at  these  terminals. 

As  it  was  impossible  to  keep  the  generators  out  of 
service  while  the  rheostats  were  being  rebuilt,  it  was 
necessary  to  make  up  some  form  of  resistance  which 
could  be"  used  during  this  period.  This  was  success- 
fully accomplished  by  the  proper  grouping  of  a  number 
of  standard  resistance  boxes,  each  having  a  capacity 
of  30  amp.  to  40  amp.  This  rheostat  was  divided  into 
six  sections  controlled  by  quick-break  knife  switches. 
As  the  current  to  be  handled  ranged  from  250  amp.  to 
500  amp.,  this  was  a  problem  in  itself. 

The  rebuilding  was  done  as  follows:  (1)  The  twelve 
groups  of  grids  comprising  the  rheostat  were  removed 
from  the  frame  and  each  set  of  grids  was  taken  apart. 


(2)  The  contact  surfaces  of  each  grid  were  cleaned 
and  trued  up  by  means  of  a  counterbore  and  surfaces 
checked  for  parallelism  with  a  micrometer.  (3j  The 
mica  insulating  sleeves  on  the  clamping  boits  were  re- 
moved and  replaced  with  new  ones.  (4)  The  grids 
were  reassembled  in  their  original  order,  but  no  metal 
spacing  washers  were  used  except  to  balance  the  ter- 
minals. These  washers  were  turned  in  a  lathe  from 
cast-iron  stock  and  extend  i  in.  beyond  the  boss  of  the 


LEADS   ON    THIS   RHEOSTAT   WERE   REMOVED   FROM    I'lK   A>u    AKt 
NOW  LOCATED  AT  SIDE,  AS  SHOWN,  TO  PREVENT  OVERHEATING 

grid  to  increase  the  radiating  surface.  (5)  A  clamp 
type  of  terminal  was  substituted  for  the  setscrew  type 
and  no  solder  w-as  used  in  the  ends  of  the  cable.  ^6) 
In  mounting  the  groups  in  the  framework  they  were 
turned  90  deg.  from  their  original  position,  thus  bring- 
ing one-half  the  total  number  of  terminals  to  each  side 
of  the  rheostat  and  permitting  all  wiring  to  be  carried 
on  the  outside  away  from  the  heat  as  the  illustration 
shows.  (7)  The  cable  used  in  rewiring  these  rheostats 
is  No.  3  0  B.  &  S.  gage,  stranded,  with  asbestos-braid 
insulation.  This  cable  had  given  excellent  service  in 
the  rheostats  for  other  generators  in  the  plant. 

The  elimination  of  the  troublesome  copper  washers 
decreased  the  spacing  between  the  grids  to  a  slight 
extent,  and  this  probably  accounts  for  the  fact  that  the 
grid  temperatures  run  somewhat  higher  in  the  rheostat 
as  rebuilt  in  comparison  with  those  obtained  before  the 
overhauling  was  done.  The  maximum  grid  temperature 
observed  before  rebuilding  was  210  deg.  C,  while  the 
maximum  temperature  noted  since  this  work  was  com- 
pleted was  270  deg.  C.  (current  density  480  amp.  per 
square  inch).  A  considerable  reduction  in  the  tem- 
perature of  the  grid  connections  in  favor  of  the  new 
design  was  obtained,  as  the  maximum  temperature 
observed  in  the  original  construction  was  144  deg.  C. 
against  131  deg.  C.  in  the  new  arrangement. 

Frank  I.  Morgan. 
Pennsylvania  Water  &  Power  Company, 

Holtwood,  Pa. 

Maple  Oeats  Prove  Useful  in  Hea>7 
Construction 

PORCELAIN  cleats  such  as  are  ordinarily  used  for 
insulating  and  supporting  low-voltage  cables  very 
often  are  broken,  and  for  this  reason  it  was  decided  to 
use  hard  wood  to  support  the  hea\-j-  cables  installed  in 
a  substation  recently  built  in  San  Francisco.  A  large 
amount  of  2,000,000-circ.mil  cable  was  used  in  this  sta- 
tion in  wiring  up  two  500-volt  rotary  converters.    Strips 
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of  treated  maple  were  bored  out  to  conform  to  the  size 
of  the  cable  so  that  when  two  of  the  strips  were  placed 
together  they  formed  a  series  of  connected  cleats.  These 
strips  were  sawed  off  to  the  length  required  and, 
according  to  J.  E.  Woodbridge,  engineer  of  Ford,  Bacon 
&  Davis,  a  considerable  saving  was  thereby  effected  in 
the  cost  of  the  construction. 

Field  Editor  Electrical  World. 
San  Francisco,  Cal. 


Maintaining  an  Electric  Hoist 

A  TRAVELING  electric  hoist  in  a  foundry  or  erecting 
department  is  an  effective  time  saver,  but  it  must 
be  kept  in  first-class  order.  In  the  first  place,  it  should 
Jiave  no  structural  defects ;  for  instance,  one  supporting 
I-beam  must  not  be  narrower  than  another,  as  this 
might  cause  the  motor  and  cable  drum  suddenly  to 
lurch  to  one  side  every  few  minutes — ^that  is,  where  the 
beam  is  single.  No  bolts  connecting  rail  ends  or  hold- 
ing cross-bars  supporting  the  conductor  insulators 
should  be  so  long  as  to  strike  the  machine  every  time  it 
passes.  Bolts  actually  holding  the  insulators  ought  to 
have  double  nuts  as  they  get  enough  jar  and  vibration 
to  loosen  single  nuts,  which  may  cause  the  insulator  to 
sag  out  of  place. 

Where  the  feed  wires  connect  to  the  conductor  rails 
they  should  be  bolted  through  copper  lugs  absolutely 
tight  and  held  so  with  lock  washers.  If  the  machine 
carries  broad  shoes  making  contact  against  flat  iron 
conductor  rails,  their  springs  are  liable  to  weaken  or  be 
gummed  with  grease  after  a  while,  and  perhaps  only  two 
out  of  three  shoes  then  carry  current,  a  condition  which 
will  not  permit  a  three-phase  motor  to  operate.  Then, 
again,  if  the  live  rails  are  cut  out  of  level  in  places,  the 
shoes  may  fail  to  make  contact  just  there,  and  perhaps 
the  machine  may  be  stopped  at  such  a  place  and  refuse 
to  start  again.  In  one  foundry  the  trouble  with  the 
shoes  not  making  a  good  positive  contact  at  all  times 
was  overcome  by  riveting  to  the  surface  of  each  shoe 
a  flat  strip  of  copper  i  in.  thick,  2  in.  wide  and  5  in. 
long.  This  not  only  increased  the  tension  but  had  a 
slight  coppering  effect  on  the  iron  rails. 

Sometimes,  when  everything  seems  in  good  order  and 
yet  the  crane  will  not  move,  trouble  may  be  found  in  the 
rheostat,  owing  to  one  or  two  of  the  copper  fingers  not 
touching  the  segments.  If  the  motors  are  direct-cur- 
rent or  slip-ring,  any  short  brushes  or  weak  springs 
should  be  renewed.  The  motor  bearings  should  be  oiled 
each  week  regularly,  and  the  dust  and  dirt  should  be 
blown  out  every  few  weeks.  Coating  the  winding  with 
an  insulating  varnish  once  in  a  while  will  tend  to  keep 
out  the  moisture  to  whi^'h  a  motor  is  subject  in  a  foundry 
or  when  running  out  of  doors.  The  main  switch  and 
fuses  must  be  close  by,  so  that  if  anything  goes  wrong 
with  the  crane  no  time  will  be  lost  cutting  off  the  cur- 
rent. It  is  well  to  have  one  or  two  ruby  lamps  connected 
across  the  switch  in  plain  view  at  all  times  to  show  that 
the  current  is  on,  especially  on  440  volts. 

If  the  crane  refuses  to  move  after  a  seemingly  care- 
ful search  reveals  no  defect,  start  at  the  top  of  the  fuse 
block  and  test  the  line  with  a  suitable  lamp.  If  current 
is  found  here,  then  test  through  the  fuses,  then  through 
the  main  switch,  especially  at  the  binding  posts,  and 
then  up  at  the  live  rails  where  the  line  connects.  By 
this  time  a  dead  line  may  be  found,  showing  that  there 
is  a  disconnection  somewhere.  If  the  line  is  complete 
up  to  the  rails,  then  go  along  the  rails  and  use  the  test 


lamp  freely,  especially  at  each  end.  If  no  break  can  be 
found,  the  trouble  may  be  in  the  rheostat,  which  should 
be  opened  and  the  lamp  applied.  The  open  circuit  may 
be  found  in  a  broken  armature  lead  or  a  brush  which 
does  not  touch  the  commutator,  although  it  may  seem 
to.     The  brush  may  need  cleaning  or  replacement. 

When  repairing  a  crane,  if  there  is  any  occasion  to 
remove  any  leads,  be  careful  not  to  reverse  them,  as  the 
machine  may  operate  backward  without  any  warning. 
When  making  repairs  it  is  well  to  place  a  card  on  the 
switch  even  though  the  fuses  are  removed,  for  some  one 
could  easily  replace  them,  not  knowing  why  they  were 
taken  out.  If,  for  any  reason,  the  limit  switch  does  not 
stop  the  motor  when  the  tackle  block  goes  too  high,  the 
contacts  should  be  looked  after,  as  the  undue  strain  may 
either  break  the  lifting  cable  or  blow  out  the  fuses.  If 
the  crane  is  operated  from  the  floor  by  a  long  rod,  this 
rod  should  be  well  insulated  either  by  placing  a  rubber 
hose  over  it  or  by  covering  it  with  insulating  tape  and 
varnishing  it.  H.  S.  Rich. 

East  Berlin,  Conn. 


Adjustable  Motor  Mounting  Permits 
Accurate  Line-Up  of  Gears 

IN  ORDER  to  obtain  a  precise  line-up  of  gears  an 
adjustable  motor  mounting  is  applied  at  the  East 
Springfield  (.Mass.)  factory  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  In  the  application  of 
these  motors  a  l-in.  x  16i-in.  x  20i-in.  metal  platform  is 
provided,  as  shown  in  the  accompanying  illustration. 
The  motor  platform  rests  upon  four  flat  heads,  each 
carried  at  the  top  of  a  screw  and  movable  up  or  down 
by  the  simple  expedient  of  inserting  a  metal  rod  or  key 
in  a  hole  in  the  head  of  the  spindle.  The  spindles  rest 
upon  a  hollow  base  as  shown. 

This  mounting  is  on  a  group  of  Potter  &  Johnson  5-A 


llilK    HKIIillT    MAY   UK  ADJU.STKn   AC(TUATK1,V    l!Y    MEANS  OF 
FI.AT-HEAD  SCRBWS  T'NDER  PLATFORM 

automatic  machines  of  the  turret  lathe  type,  each  indi- 
vidually driven  by  a  .3-hp.,  440-volt,  three-phase  motor 
running  at  1,160  revolutions  per  minute.  These  ma- 
chines are  placed  back  to  back  to  save  space  and  are 
symmetrically  fed  by  electric  service  leads  carried  in 
rigid  conduit  branching  from  overhead  runs. 
Westinghouse  Electric  &  Mfg.  Co.  R.  P.  King, 

East  Springfield,  Mass.  Works  Engineer. 
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Analyzing  Distribution  System  to  Prepare 
for  Expansion 

DISTRIBUTION  circuits  should  not  be  laid  out 
solely  for  present  conditions  but  should  be  planned 
with  the  future  in  mind.  To  do  this  it  is  necessary  to 
study  the  density  of  population  in  the  various  parts  of 
a  city  to  ascertain  whether  future  expansion  will  be  in 
the  same  direction  as  that  of  the  past.  Such  a  study 
has  been  found  particularly  beneficial  at  El  Paso,  Tex., 
where  it  has  been  necessary  to  make  many  short  line 
extensions,  oftentimes  without  the  opportunity  for 
careful  study  with  future  requirements  in  view.  For 
that  reason  it  was  decided  to  make  a  thorough  analysis 
of  the  distribution  problem. 

The    distribution    system    consists    of    overhead    and 
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LINE  DIAGRAM  FOUND  USEFUL  IN  STUDYING  A  DISTRIBUTION   SYSTEM 

underground  wiring  conveying  single-phase  and  two- 
phase,  2,300-volt  energy  to  almost  every  point  in  El 
Paso  and  across  the  Rio  Grande  in  Juarez,  Mexico. 
The  population  served  in  the  city  of  El  Paso  alone  is 
in  the  neighborhood  of  100,000  and  the  territory  cov- 
ered within  the  city  limits  is  Hi  square  miles.  The 
density  of  population  therefore  is  not  so  great  as  in 
the  majority  of  cities  of  this  size.  The  steam  generat- 
ing plant  is  situated  in  the  southwest  corner  of  the  city, 
although  one  of  the  largest  consumers  is  established  in 
the  northeast  corner  of  the  city.  Other  consumers  of 
large  blocks  of  power  are  situated  at  considerable  dis- 
tance from  one  another.  These  conditions  have  natur- 
ally required  the  use  of  a  three-phase,  13,000-volt  trans- 
mission system. 

Each  lighting  circuit  is  studied  separately  by  means 
of  a  skeleton  one-line  diagram  with  correct  copper  and 
transformer  sizes  inserted,  hut  without  uniform  scale. 


During  the  winter  months  peak  loads  on  all  trans- 
formers are  obtained  by  the  use  of  instantaneous  am- 
meter readings  at  peak  hours.  The  voltage  conditions 
are  also  ascertained  similarly  by  instantaneous  read- 
ings. The  accompanying  diagram  gives  a  typical  layout 
showing  transformers  with  rating  in  kva.  and  amperes, 
sizes  of  wire,  the  accumulative  loads  on  each  wire  at 
junction  points  and,  where  the  sizes  of  wire  change, 
voltage  for  sections  and  actual  loading  of  transformers 
in  amperes.  Unbalancing  of  transformers  has  been 
made  the  subject  of  special  study.  With  this  informa- 
tion it  has  been  possible  to  determine  the  most  strategic 
section  for  wire  reinforcement,  and  in  some  cases  to 
determine  where  exchanges  in  different  sizes  of  wire 
were  advantageous.  It  is  the  intention  to  keep  about 
twenty  maximum-demand  meters  in  constant  operation 
throughout  the  system,  placing  one 
meter  on  the  supply  side  of  each 
transformer  for  three  or  four  nights 
and  then  changing  it  to  another  loca- 
tion. If  it  is  possible  to  cut  in  such 
a  meter  on  the  line  feeding  a  number 
of  transformers  at  the  same  time  the 
individual  transformer  demands  are 
taken,  the  diversity  of  each  part  of 
the  system  can  readily  be  obtained. 
By  this  method  it  will  be  possible  to 
get  a  constant  check  on  peak-load 
conditions.  By  checking  the  sum  of 
the  luads  on  a  circuit  with  the  power- 
plant  readings  it  has  been  found  that 
in  lighting  circuits  it  is  reasonable  to 
believe  that  the  maximum  demand  of 
practically  all  transformers  occur  at 
the  same  time. 

The    line    losses    were    determined 
rather  closely  after  obtaining  the  load- 
ing and  voltage  conditions,  and  from 
such  determination  it  was  possible  to 
decide  whether  a  circuit  should  be  fed 
from  the  main  steam  generating  plant 
or   from    a   substation    fed    from    the 
13,200-volt  transmission  line.     Out  of 
the  study  which  has  been  made  it  has 
developed  that  the  present  railway  and 
lighting  substation,  situated  approxi- 
mately  6  miles    (9.6  km.)    from   the 
power  plant,  is  the  center  of  distribu- 
tion for  a  large  portion  of  the  resi- 
dential section  of  the  city.     In  addition,  it  was  found 
advisable  to  locate  two  more  lighting  circuits  and  two 
or  three  street  lighting  transformers  at  this  substation. 
In  obtaining  the  data  upon  lighting  lines  it  was  pos- 
sible to  pick  out   many   transformers   which   could   be 
replaced  by  either  larger  or  smaller  ones  according  to 
the  existing  conditions.    This  tended  to  improve  ser\-ice 
or  to  reduce  the  transformer  investment   per  kilowatt 
connected  load.     The  stud.v  also  brought  out   the  fact 
that  occasionally  in  a  bank  of  four  transformers  one 
would  not  be  working  at  all.    For  some  reason  the  fuses 
would  blow  and  the  investment  of  this  apparatus  would 
be  hanging  on  the  lines  idle  with  the  remaining  trans- 
formers  overtaxed.     On   the   face  of  it   this  condition 
might  seem  absurd,  but  even  on  a  carefully  maintained 
system  such  things  will  happen.     The  subject  of  proper 
transformer  banking  is  receiving  special  consideration. 
Line  maintenance  correctly  scheduled  is  the  only  way 
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properly  to  insure  a  system  against  poor  service.  Ex- 
cessive investment  conditions  such  as  have  been  out- 
lined will  come  to  the  surface  through  a  carefully 
prepared  line  maintenance  schedule  without  unneces- 
sary loss  of  time,  and  in  addition  the  property  will  be 
maintained  in  better  condition  than  with  a  system  of 
"hit-and-miss"  maintenance. 

In  addition  to  obtaining  data  on  voltage  conditions, 
maximum  transformer  capacity,  installed  capacity,  size 
of  wire,  etc.,  a  curve  showing  the  monthly  maximum- 
demand  recorded  on  power-station  meters  is  of  utmost 
importance.  At  a  glance  it  is  possible  to  note  any  sud- 
den  increase  or  decrease  in  the  load  which  is  put  upon 
each  circuit,  and  any  such  changes  can  be  made  a  sub- 
ject of  immediate  study  in  case  a  condition  arises  that 
calls  for  an  increase  in  capacity  to  benefit  service  or  a 
decrease  of  capacity  to  benefit  the  investment.  As  the 
line  study  progressed  other  things  were  constantly 
brought  to  attention. 

Two-phase,  2,300-volt  power  circuits  are  to  be  ap- 
proached in  a  slightly  different  manner  inasmuch  as 
maximum  transformer  loadings  do  not  occur  at  the 
same  time  throughout  the  city.  The  loads  on  these 
transformers  should  be  taken  by  graphic  meters  and 
the  instantaneous  voltage  taken  at  the  time  of  maximum 
loading  of  each  transformer.  In  the  case  of  power 
circuits  it  will  probably  be  true  that  owing  to  diversity 
in  the  motor  loads  the  sum  of  the  transformer  maximum 
demands  will  not  govern  the  size  of  the  wire  in  the 
branches. 

From  results  which  have  already  been  obtained  in 
this  direction,  it  is  manifest  that  the  two-phase,  2,300- 
volt  power  lines  extend  such  a  distance  from  the 
generating  plant  that  a  substation  a  few  miles  from 
the  generating  plant  and  supplied  with  our  13,200-volt 
transmission  service  would  save  a  considerable  amount 
annually  by  the  reduction  of  line  losses. 

It  is  generally  true  in  companies  of  this  size  and 
smaller  that  the  strict  electrical  engineering  of  dis- 
tribution is  made  a  minor  part  of  the  work.  In  fact, 
nobody  is  detailed  primarily  for  the  pur-pose  of  saving 
money  i^  distribution.  Usually  the  expense  of  obtain- 
ing business  and  establishing  service  is  considerable, 
and  the  line  study  described  has  indicated  that  the  net 
revenue  would  be  increa.sed  in  a  great  many  cases  if 
bome  of  the  money  allocated  to  solicitation  were  spent 
on  increasing  the  distribution  efficiency. 
El  Paso  Electric  Railway,  P.  M.  Hatch, 

El  Paso,  Tex.       General  Supt.  of  Light  and  Power. 


Fiber  Rollers  on  Armature-Winding  Stand 
Do  Not  Cut  Motor  Shafts 

FIBER  rollers  have  been  found  very  satisfactory  for 
an  armature-winding  stand  of  the  separate-support 
type  used  in  a  Pennsylvania  shop.  Originally  the  stand 
was  equipped  with  cold-rolled  steel  rollers  1  in.  thick 
by  2*  in.  in  diameter,  upon  which  the  armature  rested. 
These  worked  satisfactorily  on  lighter  armatures,  but 
when  use  was  made  of  the  stand  to  support  an  armature 
weighing  600  lb.  the  rollers  scored  the  shaft  quite  badly. 
This  occurred  despite  the  fact  that  the  shaft  was  0.40 
per  cent  carbon  steel. 

The  steel  rollers  were  replaced  with  rollers  made  of 
black  fiV)er,  I  in.  thick,  sheet  stfKk  being  used  for  the 
purpose.  Some  doubts  were  entertained  at  first  as  to 
how  the  fiber  would  stand  up  in  service,  but  the  results 


obtained  are  all  that  could  be  desired.  There  is,  of 
course,  no  possibility  of  scoring  the  shaft  and  the  fiber 
shows  no  tendency  to  mushroom  or  crack,  even  under 
the  heavy  armatures  mentioned.  J.  M.  Walsh. 

Honesdale,  Pa. 


Blowing  Post  Holes  with  Dynamite 
Saves  Expense 

THE  use  of  dynamite  in  digging  post  holes  has 
proved  economical  and  satisfactory  according  to  the 
experience  of  the  Canton  (111.)  Gas  &  Electric  Company. 
The  principal  saving  accomplished  by  the  method  re- 
sulted from  the  fact  that  line  crews  placing  poles  could 
be  considerably  smaller.  Depending  upon  whether  the 
digging  was  in  soft  soil  or  was  very  difficult,  it  took 
from  five  to  ten  men  to  dig  as  many  holes  by  hand  as 
were  dug  by  two  men  using  dynamite. 

It  was  found  on  starting  the  use  of  this  method  that 
two  men  only  were  needed  to  dig  the  holes,  that  number 
being  able  to  keep  ahead  of  the  pole-setting  crew  with- 
out much  trouble.  One  man  dug  the  first  spading  while 
the  other  drilled  a  2-in.  hole  4}  ft.  deep.  The  post 
holes  were  to  be  5  ft.  deep,  and  the  drill  holes  were 
stopped  6  in.  from  this  desired  depth  because  the  ex- 
plosion had  sufficient  downward  force  to  depress  the 
earth  approximately  6  in.  Under  average  digging  con- 
ditions it  was  found  that  two  men  could  blast  and  clean 
out  about  twenty-five  holes  per  day,  while  it  required 
at  least  five  men  to  finish  that  many  per  day  by  hand. 

Prices  of  both  labor  and  material  have  changed  since 
this  method  was  used  by  the  Canton  Gas  &  Electric 
Company,  but  its  experience  shows  that  a  saving  of 
about  45  per  cent  can  be  accomplished.  A  1-lb.  stick 
of  dynamite  is  used  for  each  hole.  When  the  foregoing 
comparison  was  made  (June,  1921)  the  quotation  on 
dynamite  was  about  26J  cents  per  pound.  Twenty-five 
sticks  a  day  on  an  average  will  be  used,  the  total  cost 
of  material  being  $6.70.  With  men  kept  on  the  job,  as 
is  necessary  in  building  a  transmission  line  of  any 
length,  board  and  lodging  averaged  $2.50  per  day  per 
man.  Linemen's  pay  in  most  parts  of  the  country  was 
about  85  cents  per  hour,  on  the  basis  of  an  eight-hour 
day.  Thus  the  total  cost  per  day  per  twenty-five  holes 
blasted  with  dynamite  ran  slightly  over  $25.  This 
amounts  to  approximately  $1  a  hole.  According  to  the 
figures  supplied  by  the  Canton  company,  five  men  would 
be  required  to  do  the  same  work  by  hand,  making  the 
same  number  of  holes  cost  $46.50,  or  $1.85  per  hole. 
These  figures  are  necessarily  approximate  and  would 
vary  in  other  sections  of  the  country,  but  they  show  that 
a  saving  may  be  accomplished  by  the  use  of  dynamite. 

The  main  difficulty  with  this  practice  is  the  lack  of 
earth  from  the  hole  for  use  in  tamping  in  the  pole,  as 
the  charge  blows  a  clean  hole  and  compresses  the  earth, 
it  being  necessary  only  to  clean  out  the  neck  of  the  hole, 
using  post-hole  digger  or  spade.  In  rural  sections  the 
necessary  earth  is  easily  obtainable,  but  in  city  work  the 
difficulty  is  not  so  easily  overcome.  Another  drawback 
to  the  use  of  dynamite  in  cities  is  the  restriction  laid 
upon  the  use  of  any  explosive,  and  although  ordinances 
vary  in  different  cities,  the  cost  of  licen.se  and  th;  care 
necessary  for  using  dynamite  often  increase  the  co.st  per 
hole  above  that  of  the  hand  method. 

This  information  was  secured  from  E.  H.  Negley, 
secretary-manager    Canton    Gas    &    Electric    Company. 

Chicago,  111.  Field  Editor  Electrical  World. 
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Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


Let  Us  Make  It  Easier  for  Employees 
to  Use  Electrical  Appliances 

A  Practical  Solution  Offered  by 
George  W.  Hurn,  Manager  Haverhill 
Electric  Company,  Haverhill,  Mass. 

AS  A  CENTRAL-STATION  policy,  the  use  of  elec- 
l\.  trical  appliances  by  officers  and  employees  of  lesser 
rank  should  be  encouraged  by  practical  arrangements 
for  putting  such  equipment  into  their  hands.  If  the 
men  who  are  selling  these  different  appliances  do  not 
know  from  actual  expe- 
rience what  the  devices 
can  do  and  what  the 
cost  of  operating  them 
is,  how  can  we  expect 
to  convince  our  custom- 
ers? An  interesting 
investigation  was  made 
recently  by  the  mer- 
chandising division  of 
the  Commercial  Section, 
New  England  Division, 
N.  E.  L.  A.,  as  to  the 
«xtent  to  which  em- 
ployees and  officials  of 
central  -  station  com- 
panies are  using  appli- 
ances. Forty-five  com- 
panies submitted  data, 

and  these  embraced  218  officials  and  6,492  other 
employees,  or  a  total  of  6,710.  Seventeen  well-tried 
appliances  were  listed.  From  a  study  of  these  data  it 
appears  that  more  than  half  of  these  utility  people,  or 
■3,769,  still  do  not  use  electric  flatirons,  5,049  do  not  use 
-toasters,  6,058  have  no  electric  percolator,  5,593  have  no 
electric  fan,  5,934  use  no  electric  washer,  5,055  have  no 
vacuum  cleaner,  6,461  do  not  use  the  electric  range,  and 
so  on.  In  other  words,  only  about  20  per  cent  used  any 
of  these  seventeen  appliances  except  the  flatiron. 

We  are  very  much  undersold  within  the  industry. 
Interest  in  ourselves  as  "prospects"  is  developing,  and 
throughout  the  companies  affiliated  with  Charles  H. 
Tenney  &  Company  there  is  coming  about  a  healthy 
rivalry  to  increase  the  use  of  electrical  conveniences 
in  the  homes  of  officers  and  employees  alike.  VVe  do  not 
want  percentages  like  those  brought  out  in  the  New 
England  Division,  N.  E.  L.  A.,  at  the  recent  New 
London  convention  to  be  repeated  another  year  in  this 
part  of  the  country. 

If  the  utility  manager  is  a  good  user  of  electric 
appliances,  much  is  gained  in  carrying  the  work  for- 
ward. In  response  to  a  recent  inquiry  by  the  Elec- 
trical World,  I  may  say  that  in  my  own  home  I  have 
in  use  at  present  an  electric  range,  a  vacuum  cleaner, 
a  washing  machine,  a  flatiron,  a  toaster  and  a  coffee 
percolator.     I  am  also  testing  out  a  refrigerating  outfit 


which  is  proving  very  satisfactory,  and  the  figures 
obtained  from  tests  of  devices  through  separate  meters 
in  the  home  of  a  utility  manager  are  very  helpful  and 
convincing.  Personal  experience,  backed  by  figTires 
from  one's  own  installation,  carries  weight  in  local 
sales  work.  I  do  not  mean  to  imply  that  I  have  all 
the  appliances  that  I  would  like  or  should  utilize,  but 
as  an  illustration  I  think  I  have  more  in  use  than  many 
other  men  in  this  line  of  business. 

Instances  are  not  rare  where  a  sale  can  be  made  by 
referring  the  "prospect"  to  the  manager's  or  other 
employee's  own  household  for  unbiased  testimony  on  the 
value  of  this  or  that  equipment. 

Our  company  at  Haverhill  sells  appliances  to  em- 
ployees at  cost,  and  they  are  allowed  to  pay  for  them  in 
weekly  installments.  The  period  covered  may  be  a 
year,  or  in  some  cases  even  two  years,  depending  on  the 
device  purchased.  The  sale  is  made  on  the  understand- 
ing that  the  device  is  for  the  employee's  own  use.  In 
this  way  we  are  making  a  more  vigorous  eflfort  to 
increase  the  use  of  appliances  within  the  central-station 
family,  and  I  believe  that  lasting  good  to  the  industry 
will  follow  the  adoption  and  maintenance  of  liberal  and 
progressive  policies  along  this  line. 


Newspaper  Tells  of  Utility's  Importance 
to  City's  Affairs 

EVIDENCE  of  public  appreciation  of  the  importance 
of  a  utility's  service  to  a  community  is  shown  in  the 
accompanying  reproduction  from  the  Drumright  Eve- 
ning Derrick  of  a  half-page  story  about  the  Oklahoma 
Gas  &  Electric  Company.  The  local  newspaper  has  told 
here  in  an  interesting  manner  the  scope  of  the  com- 


A  BIG  FAQOR  IN  DRDMRIGHfS  UFE  AND  DEVELOPMENT 


a 


A  STORY  OF  A  UTIUTY's  PART  IN  COMMUNITY  DEVELOPMENT 

pany's  service  and  how  it  plays  a  leading  part  in  the  life 
and  development  of  the  city.  The  compan\-'s  policies 
with  regard  to  service  and  its  customer  and  employee 
ownership  plans  are  outlined,  and  an  intimate  personal 
touch  is  given  in  a  brief  account  of  Manager  Walter  B- 
Miser's  experience  in  the  public  utility  field. 
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Other  central-station  companies  have  found  that  simi- 
lar articles  published  in  the  local  daily  papers  have 
gone  a  long  way  in  giving  the  public  a  clearer  under- 
standing of  utility  aims  and  problems. 


A  Call-Back  Card  Used  by  the  Troubleman 

BY  USING  the  card  shown  here  the  Chattanooga 
(Tenn.)  Railway  &  Light  Company  has  injected  a  new 
touch  of  thoughtfulness  into  its  repair  service.  When 
a  repairman  calls  at  a  customer's  house  to  take  care  of 
a.  trouble  order  or  to  make  repairs  and  finds  no  one  at 
home  he  fills  out  the  reverse  side  of  the  card,  indicating 
when  he  will  return,  and  leaves  it  in  the  door.  The 
•customer  therefore  not  only  knows  that  he  has  called 
but  when  to  expect  his  return  without  having  to  tele- 
phone the  company's  office,  and  it  is  seldom  that  the 
repairman  does  not  find  some  one  in  when  he  calls  back. 
"This  card,  in  addition  to  facilitating  the  work  of  the 


9/^9 


^l- 


We  cauuec  today  to  repair  yo;_f 


i£^ 


^^n/:  //  A.^  ,^  //  . 


John  D.  Deitz 


CARD  USED  BY  COMPANY  S  REPAIR.MAN 

repair  department,  is  greatly  appreciated  by  the  com- 
pany's customers,"  says  L.  J.  Wilhoite.  lighting  sales 
manager  of  the  company.  "It  makes  them  realize  that 
we  are  on  the  job  regardless  of  whether  or  not  they  stay 
at  home." 


Pioneering  of  Electrical  Appliances  a 
Divided  Responsibility 

By  Lewis  A.  Lewis 

Sales    Manager   Washington    Water    Power    Company. 
Spokane.   Wash. 

Ui*  TO  this  time  the  central-station  companies  of  the 
country  have  been  the  pioneers  of  practically  every 

•  electrical  device  that  is  on  the  market  and  have  paid 
the  price  of  such  development.  It  is  a  question  whether 
the  utilities,  rigidly  regulated  a.s  they  are,  can  afford  to 
spend  the  money  that  they  have  spent  in  the  past  for 
the  pioneering  of  the  future.  I  do  believe,  however. 
that  such  appliances  as  refrigerating  machines  and  elec- 
tric ranges  and  water  heaters  must  be  exploited  by  the 
central-station  company,  and  they  will  in  time  with  the 
co-operation  of  the  manufacturer  be  remunerative.    The 

•companies  should  be  relieved  of  this  expense  in  connec- 
tion with  such  appliances  as  dishwashers  and  ironing 
machines,  whose  gross  revenue  is  of  little  consequence 
and  does  little  more  than  to  popularize  electricity. 

The  Washington  Water  Power  Company  has  done  as 

imuch   as   any   central-station  company   in   the   United 


States  in  the  development  of  the  electric  range  and 
water  heater.  We  do  not  regret  it  as  we  are  now  be- 
ginning to  receive  earnings  from  this  type  of  load.  I 
believe  we  were  the  first  company  to  give  an  order  for 
a  carload  of  electric  irons,  and  we  spent  a  great  deal  of 
money  in  publicity,  popularizing  this  device,  and  there 
is  no  question  that  we  have  been  benefited  by  this 
action.  The  same  has  been  true  of  the  vacuum  cleaner 
and  washing  machine,  but  in  the  case  of  these  appli- 
ances we  have  had  in  mind  the  merchandise  profit,  and 
our  expenditure  for  development  was  only  in  proportion 
to  good  merchandising  practice. 

As  soon  as  a  household  refrigerating  plant  is  per- 
fected and  can  be  sold  at  a  popular  price  I  think  it  would 
be  the  policy  of  most  progressive  central-station  com- 
panies to  get  behind  a  campaign  to  popularize  that 
machine.  It  will  be  a  real  revenue  producer,  while,  on 
the  other  hand,  the  development  of  the  dishwasher  is  of 
minor  importance  to  the  average  company.  For  my 
part,  I  think  that  the  development  of  the  dishwasher 
must  be  put  strictly  up  to  the  manufacturer,  or  it  must 
be  sold  to  the  dealer  at  such  a  price  that  he  can  profit 
by  its  exploitation.  The  ironing  machine  is  in  some- 
what the  same  class — electrically  heated  the  maximum 
demand  causes  a  customer  expense  which  is  not  justified 
by  the  revenue,  and  when  gas-heated  the  revenue  is  less 
than  that  now  received  from  the  ordinary  hand  iron. 
We  have  sold  many  electrically  heated  ironing  machines, 
but,  as  with  the  vacuum  cleaner  and  washing  machine, 
sales  have  been  on  a  strict  merchandising  margin. 


What  Other  Companies  Are  Doing 

Minnesota. — During  October  the  securities  depart- 
ment of  the  Southwestern  division  of  the  Northern 
States  Power  Company  sold  362  shares  of  the  com- 
pany's preferred  stock  to  104  shareholders.  Thirty-two 
sales  were  made  to  employees  of  the  division  during  the 
month,  which  with  the  present  stockholders  gives  this 
division  a  100  per  cent  list   of  employee-shareholders. 

Easton,  Pa. — A  successful  electrical  show  was  con- 
ducted recently  under  the  auspices  of  the  Easton  Elec- 
trical Education  Association,  whose  members  are  made 
up  of  the  employees  of  the  Pennsylvania  Edison  Com- 
pany, electrical  contractors,  dealers  and  electrical  men 
employed  in  the  various  manufacturing  concerns  in  and 
about  Easton.  The  show  had  the  thorough  support  of 
the  newspapers,  merchants,  school  board  and  colleges 
in  Easton  and  Bethlehem.  Eight  thousand  people 
attended  the  show  during  the  three  evenings  and  one 
afternoon  that  it  was  open. 

Cleveland,  Ohio. — The  third  "home  electric"  of  the 
Cleveland  Electrical  League  was  recently  opened  for 
four  weeks  in  East  Cleveland.  Thousands  of  girls  at- 
tending domestic  science  classes,  members  of  women's 
clubs  and  teachers  in  the  schools  and  colleges  were 
especially  invited  to  inspect  the  house.  As  the  first 
and  second  homes  drew  visitors  principally  from  Cleve- 
land Heights,  Lakewood  and  the  west  side  of  the  city, 
the  third  home  electric  gave  many  people  their  first 
opportunity  to  see  an  electrically  modem  dwelling. 

Boston,  Mass. — The  employees'  loyalty  committee  of 
the  Edi.son  Electric  Illuminating  Company  has  issued 
an  attractive  booklet  for  popular  distribution.  It  ex- 
plains the  "how"  and  "where"  of  electrical  generation 
and  distribution  on  the  company's  .system  and  gives  the 
non-technical  reader  an  interesting  illustrated  account 
of  the  company's  latest  developments  and  facilities. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Motors,  Generators  and  Transformers 

Converter  with  Stationary  Windings  and  Core. — S. 
Shiio. — An  alternating-current-direct-current  converter 
using  the  principle  of  a  polyphase  induction  motor 
with  its  revolving  field  is  described  in  this  paper.  To 
obtain  direct  current,  alternating  current  is  applied 
to  the  stationary  stator  and  the  brush  gear  is  rotated 
at  synchronism  about  the  commutator  attached  to  what 
would  be  the  rotor,  which  in  this  case  is  also  stationary. 
The  position  of  the  brushes  is  automatically  adjusted 


stationary  primory- 
windiriQ 


Synchronous    motor 


:S5^        'stationary         D.C.Oufput 
secondary  winding 

MAIN  WINDINGS  OF  THIS  CONVERTER  ARE  STATIONARY 
WHILE  BRUSHES  REVOLVE 


in  such  a  way  as  to  give  maximum  potential  diflFerence 
between  the  positive  and  negative  brushes.  The  only 
revolving  parts  of  the  machine  are  the  direct-current 
brushes,  the  two  direct-current  slip  rings  and  the  syn- 
chronous motor  which  drives  them  and  which  is  small 
compared  with  the  main  windings  and  core  of  the 
machine.  The  windings  which  carry  the  main  current 
are  stationarj'. — Journal  of  the  Institute  of  Electrical 
Engineers  of  Japan,  No.  395. 

Laminated  and  Transposed  Conductors  for  Large 
Generators. — F.  PUNGA  and  H.  RoSA. — Many  methods 
of  transposing  the  component  wires  in  built-up  conduc- 
tors of  large  turbo-generators  which  have  been  patented 
in  recent  years  are  described  in  this  article.  They 
are  all  combinations  of  single  and  multiple  flatwise  and 
edgewise  bending  and  offsetting  of  copper  strips.  The 
fact  that  very  high  additional  losses  occur  in  large  solid 
copper  rods  in  deep  slots,  owing  to  uneven  flux  dis- 
tribution within  the  slot,  has  made  it  necessaiy  to  adopt 
some  subdivided  conductor  the  individual  strands  of 
which  are  insulated  from  each  other  and  so  twisted  or 
transposed  that  each  of  them  takes  up  consecutively 
several  different  positions  within  the  slot.  To  insure 
the  least  loss  the  individual  strands  must  be  twisted 
fully  360  deg.  within  each  .slot.  The  insulation  of  the 
strands  has  to  be  perfect  both  electrically  and  mechan- 
ically, because  the  rods  are  pressed  into  the  slots  with 
considerable  force.  No  dependable  results  can  be 
achieved  with  round  wires.  Not  only  is  their  insulation 
difficult  and  unreliable,  but  the  finished  rods  lack  stiff- 
ness. Very  good  results  were  obtained  by  subdividing 
the  total  required  copper  cross-section  into  a  relatively 


small  number  of  rectangular  strips  insulated  from  each 
other  by  mica  foil  and  subsequently  pressed  and  baked 
to  the  desired  shape.  This  gives  a  finished  rod, 
virtually  as  solid  as  a  one-piece  conductor. — Elektro- 
technik  und  Maschinenhau,  Oct.  2  and  9,  1921. 

Recent  Water-Turbine  Developments. — W.  H.  WHITE. 
— Machines  and  settings  are,  this  paper  asserts,  now 
sufficiently  perfected  to  handle  any  conditions  imposed 
by  superpower  schemes.  The  value  of  low  velocity  in 
spiral  casings  of  draft  tubes,  siphon  settings,  fall  in- 
creasers,  etc.,  is  discussed. — Canadian  Engineer,  Oct. 
13,  1921. 

Traction 

Report  of  Committee  on  Electrolysis. — The  1921 
report  of  the  American  Committee  on  Electrolysis  is  a 
collection  of  the  known  facts  on  electrolysis  and  its 
mitigation.  Design,  construction  and  operation  of 
railways  and  underground  structures,  electrolysis  sur- 
veys, European  practices  and  research  are  all  covered. 
In  a  204-page  discussion  the  committee  makes  this 
recommendation:  "Prior  to  the  consideration  of  meas- 
ures of  electrolysis  mitigation,  the  following  features 
should  be  given  due  attention:  (1)  Measures  tending 
both  to  railway  economy  and  the  reduction  of  stray  cur- 
rent: (a)  The  return  system,  including  tiack  bonding, 
should  be  put  in  proper  condition ;  (b)  the  number  of 
substations  should  be  made  a  maximum  consistent  with 
railway  economy.  (2)  Measures  employed  solely  for 
electrolysis  prevention.  Where  necessary  to  effect  a 
still  further  reduction  in  electrolysis  below  that  pro- 
vided by  the  most  economic  railway  system,  one  or  more 
of  the  following  measures  should  be  taken:  ia>  Ap- 
plicable to  railways — additional  substations,  insulated 
feeders,  a  modified  system  of  power  distribution,  such 
as  a  three-wire  system;  (b)  applicable  to  affected  struc- 
tures— insulating  joints  in  pipes  and  cables,  insulated 
coverings  for  pipes;  (c)  interconnection  of  affected 
structures  and  railway  return  circuits — electrical  drain- 
age of  cable  sheaths,  electrical  drainage  of  pipes."  In 
the  summary  of  good  practice  some  comment  favorable 
or  unfavorable  is  based  upon  most  of  the  methods  of 
electrolysis  mitigation  which  have  been  attempted.  It 
is  interesting  to  remember  that  this  report  is  a  unan- 
imous one.  Other  chapters  in  the  book  treat  "Elec- 
trolysis Surveys,"  "European  Practice"  and  "Elec- 
trolysis Research."  Under  the  first  of  these  headings 
there  is  an  excellent  portrayal  of  the  whole  question  of 
electrolysis  sun-eys,  their  purpose,  scope,  possibilities 
and  interpretation,  as  well  as  the  instruments  available 
for  making  them.^(  Report  is  obtainable  from  the 
American  Institute  of  Electrical  Engineei-s.l 

RaUway  Situation  in  Berliti. — Large  reductions  in 
operating  expense  made  necessary  by  the  present  con- 
ditions have  been  effected  by  the  consolidation  of 
various  street  and  suburban  lines  in  Greater  Berlin  and 
by  improving  traffic  conditions.  —  Electric  Raihcay 
Journal.  Nov.  5.  19?1. 
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Applications  of  Electric  Arc  Welding. — According  to 
this  rather  complete  paper,  successful  welding  calls  for 
three  prime  requisites,  proper  equipment,  proper  ma- 
terials and  a  certain  inborn  skill.  A  list  is  given  show- 
ing a  very  large  number  of  applications  of  electric  weld- 
ing in  railroad  work. — Railway  Electrical  Engineer, 
October,  1921. 

Arc-Welded  Rail  Joints. — Experiences  in  the  city  of 
Detroit  with  the  electrical  welding  of  rail  joints.  Tests 
were  made  showing  temi>erature  rises  on  rails  welded 
in  several  manners. — Welding  Engineer,  October,  1921. 

Choice  of  Locomotives  for  Mine  Service. — H.  H. 
Johnston. — This  paper  asserts  that  locomotives  with 
dynamic-braking  controllers  deliver  current  on  descend- 
ing grades  and  must  have  additional  motor  capacity. 
The  effect  of  low-voltage  and  series-and-parallel  con- 
trol versus  series-parallel  control  is  discussed.  Solid 
side  frames,  it  is  stated,  increase  motor  temperature. — 
Coal  Age,  Nov.  13,  1921. 

Generation,  Transmission  and  Distribution 

Buriiing  Powdered  Coal  atid  Blast-Furnace  Gas  at 
River  Rouge — Thomas  Wilson — This  article  gives 
details  of  the  arrangement  and  construction  of  the 
boilers  and  their  control,  the  pulverized-coal  equipment 
and  the  layout  of  the  gas  piping  and  burners,  perform- 
ance guarantees  and  the  operating  force  required. — 
Power,  Nov.  1,  1921. 

Photographic  Representation  of  the  Electric  Field. — 
B.  Ell. — The  photographs  accompanying  this  article 
will  catch  the  eye  of  every  reader,  but,  unfortunately, 
the  author  does  not  explain  sufficiently  how  the  results 
were  obtained.  Using  a  static  machine,  distinctly  differ- 
ent pictures  are  obtained  with  a  positive  and  with  a 
negative  charge.  It  is  possible  that  what  the  author 
calls  the  electric  field  is  merely  the  corona  distribution 
around  and  near  the  conductors. — Elektrotechnixche 
Zeitschrift,  Oct.  20,  1921. 

Relation  of  Rim-Off  to  Rainfall. — An  attempt  to 
formulate  with  some  reasonable  certainty  a  comparison 
between  the  amount  of  rainfall  and  the  run-off  in  differ- 
ent kinds  of  soil  and  other  conditions. — London  En- 
gineering, Oct.  7,   1921. 

Developments  in  Paiver-Station  Design. — A  study  of 
generation  of  electricity  by  waste  from  blast  furnaces, 
coke  ovens,  etc.  The  plants  described  supply  local 
generating  systems  with  the  maximum  amount  of 
energy  possible  with  the  waste  heat  available.  All 
regulation  is  done  at  the  main  power  stations  of  the 
system. — London  Engineer,  Oct.  7,  14  and  21,  1921. 

English  Generating  Station  at  Blackburn. — A  de- 
scription of  a  station  containing  two  G,600-volt  turbo- 
alternators  of  10,000  kw.  rating  each  which  has  been 
erected  at  a  cost  of  £8.50,000.  The  coal  and  ash-handling 
plants,  boilers,  turbo-alternators,  cooling  towers,  .'^witch- 
gear,  transformers,  etc.,  are  covered. — London  Engineer, 
Oct.  21,  1921. 

Study  of  Chain-Type  Insulators  for  Highest  Volt- 
ages.— A.  FONTVILLE. — It  is  at  present  still  very  doubt- 
ful with  what  safety  factor  a  chain  of  disk  type  insula- 
tors really  operates.  In  spite  of  the  fact  that  there 
are  today  a  number  of  transmission  lines  operating  at 
more  than  100,000  volts,  there  is  insufficient  informa- 
tion about  the  most  favorable  construction  and  the  best 
dimensions  of  the  insulator  chains  for  these  extreme 
tensions.     One  of  the  most  puzzling  problems  has  been 


to  measure  accurately  the  voltage  distribution  along  the 
different  units  of  such  chains.  That  this  distribution 
is  by  no  means  uniform  was  soon  recognized,  and 
several  methods  were  devised  to  measure  the  voltage 
drop  along  the  disks.  The  author  describes  in  this 
paper  four  different  measuring  methods  and  shows  that 
the  results  obtained  by  these  entirely  different  methods 
are  sufficiently  similar  to  permit  of  a  good  check  and  a 
fair  average  value.  The  paper  deals  first  with  methods 
to  measure  the  small  capacity  of  the  disk.  For  this  the 
use  either  of  a  ballistic  galvanometer  with  a  standard 
condenser  or  of  an  electrometer  is  suggested.  The 
bridge  method  of  Gott  is  less  suitable.  It  is  emphasized 
that  the  dielectric  losses  of  these  chain  insulators 
increase  rapidly  with  increasing  frequency,  to  which 
fact  is  due  the  overheating  during  high-frequency 
overvoltage  surges  on  the  line.  The  four  methods  to 
determine  *^he  voltage  distribution  along  the  insulator 
chain  are:  (1)  Use  of  a  100,000-volt  Kelwin  electrom- 
eter, either  direct  or  by  the  compensating  method,  the 
latter  being  preferable.  (2)  Use  of  a  small  testing 
spark  gap  of  sewing-needle  points.  (3)  Use  of  a  poten- 
tiometer according  to  Peek  or  De  la  Gorce.  The  uni- 
form distribution  of  the  voltage  along  a  zigzag  bent 
tube  filled  with  water  and  equipped  with  equidistant 
voltage  taps,  as  used  by  Peek,  is  doubted  by  the  author 
on  account  of  the  not  negligible  capacity  of  self-induc- 
tion of  such  a  tube.  The  author  uses  a  vertically 
stretched-out  string  wetted  from  above  with  water  from 
a  funnel.  The  voltage  distribution  along  this  wet  string 
is  almost  proportional.  (4)  Use  of  an  auxiliary  trans- 
former to  produce  a  certain  phase  displacement,  permit- 
ting the  graphical  determination  of  the  voltage  dis- 
tribution. Comparing  the  results  obtained  from  these 
four  methods,  a  variation  of  only  about  1  per  cent  is 
found.  As  has  been  proved  by  Thomas,  Imslay  and 
Peek,  the  insulators  do  not  stand  up  well  against  over- 
voltages  and  sudden  surges.  The  author  claims,  how- 
ever, that  it  is  wrong  to  attribute  a  breakdown  of  a 
chain  to  the  aging  of  porcelain.  Such  chains  are  used 
only  for  about  four  or  five  years,  and  it  would  be  safe 
to  assume  that  if  aging  of  the  pwrcelain  has  any  influ- 
ence upon  the  dielectric  strength,  it  certainly  would 
have  manifested  itself  on  other  porcelains  used  on  volt- 
ages of  more  than  50,000  for  periods  exceeding  in  dura- 
tion fifteen  years. — Revue  Generate  de  I'Electriciti, 
Oct.  29,   1921. 

Miscellaneous 

Nationalization  of  Electrical  Power  Plants  in  Japan. 
— S.  Tada. — The  problem  of  nationalization  is  treated 
not  from  the  popular  viewpoints  of  economy  and  indus- 
try but  from  the  standpoint  of  social  policy.  It  is  the 
author's  conviction  that  society  should  control  the 
power  plants  for  the  benefit  of  its  members.  He 
advocates  that  the  generated  power  be  distributed  to 
the  people  on  a  profit-sharing  basis  at  a  reasonable 
rate,  and  that  the  management  be  in  the  hands  of  a 
special  committee  invested  with  absolute  power.  The 
author  believes  that  the  present  tendency  toward  amal- 
gamation of  power  companies  will  give  new  power  to 
capitalism  and  is  a  hindrance  to  nationalization. — 
Journal  of  In.ftitute  of  Electrical  Engineers  of  Japan, 
September,   1921. 

Monelmetal  Welding  —  MiCHAEL  DZAMBA. — General 
principles  that  must  be  observed  in  the  welding  of 
this  difficult  metal  and  special  instructions  for  rods  and 
sheet?. — Welding  Engineer.  October.   1921. 
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Chronicle  of  Important  Events  and  General  Activities  in  the 
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Reports  of  Association  Meetings  and  Conventions 


To  Ask  Regulation  of  Radio 
Interference 

IN  ALL  probability  the  Department  of  Commerce  will 
request  a  strengthening  of  the  law  governing  the  con- 
trol of  radio  operation.  The  need  for  an  addition  to 
the  existing  law  became  apparent  when  the  Supreme 
Court  of  the  District  of  Columbia  authorized  a  writ  of 
mandamus  requiring  the  Secretary  of  Commerce  to 
issue  a  license  to  the  Intercity  Radio  Company  of  New 
York. 

It  was  stated  at  the  Department  of  Commerce  that  the 
Intercity  company,  which  operates  its  plant  almost  con- 
tinuously, is  interfering  in  a  very  material  way  with 
the  operation  of  other  radio  systems.  Just  what  legal 
steps  will  be  taken  by  the  department  will  not  be  deter- 
mined, it  was  said,  until  the  return  to  Washington  of 
its  solicitor. 


000  hp.,  including  the  200,000  hp.  in  the  new  Hell  Gate 
station  of  the  United  company  just  coming  into  opera- 
tion. 


Thirty-Million  New  York  Edison  6V2  per 
Cent  Issue  Oversold  at  Premium 

A  THIRTY-MILLION-DOLLAR  issue  of  series  A, 
64  per  cent,  twenty-year  first-lien  and  refunding 
mortgage  bonds  of  the  New  York  Edison  Company  was 
placed  on  the  market  Monday  and  was  greatly  oversub- 
scribed in  just  a  few  minutes  at  a  4i  point  premium. 
So  far  as  is  known,  this  is  the  largest  single  issue  of 
electric  light  and  power  company  bonds  ever  offered  at 
one  time.  The  yield  at  the  subscription  price  was  6.10 
per  cent. 

In  connection  with  this  financing  the  company 
acquires  all  of  the  bonds  and  more  than  99  per  cent 
of  the  capital  stock  of  the  United  Electric  Light 
&  Power  Company,  formerly  owned  by  the  Consolidated 
Gas  Company  of  New  York.  For  many  years  the  two 
companies  have  operated  virtually  as  a  unit,  and  this 
action  makes  possible  the  creation  of  a  single  first  and 
refunding  mortgage. 

Since  1903  the  New  York  Edison  Company  has  issued 
no  bonds.  During  the  past  fifteen  years  the  two  com- 
panies have  spent  more  than  $85,000,000  for  permanent 
extensions  and  additions,  largely  financed  by  the  issue 
of  stock  and  temporary  obligations.  The  proceeds  from 
the  present  issue  will  reimburse  the  companies  in  part 
for  these  expenditures.  The  New  York  Edison  Com- 
pany has  $86,741,300  of  stock  outstanding,  all  owned 
by  the  Consolidated  Gas  Company,  and,  including  the 
present  issue,  $68,071,000  of  bonds.  The  properties  of 
the  two  companies  represent  an  investment  of  more 
than   $220,000,000. 

The  gross  earnings  of  the  two  companies  for  the 
twelve  months  ended  Sept.  30  amounted  to  $50,694,- 
825.71 ;  operating  expenses,  maintenance  and  replace- 
ments, taxes,  etc.,  to  $36,052,095.68,  leaving  net 
earnings  of  $14,642,730.03. 

The  combined  properties  have  a  total  rating  of  820.- 


Question  of  Public  or  Private 
Development  Involved 

THE  Federal  Power  Commission  probably  will  con- 
sider at  its  next  meeting  the  "high  dam"  project 
between  St.  Paul  and  Minneapolis.  It  is  very  apparent 
that  the  Northern  States  Power  Company  could  utilize 
power  thus  derived  to  greatest  advantage,  but  the  mat- 
ter is  complicated  by  a  ver>'  determined  protest  from 
Senator  Nelson  of  Minnesota,  who  wants  to  see  this 
development  handled  by  a  municipal  corporation  formed 
ten  years  ago  under  a  special  act  of  the  Minnesota 
Legislature.  This  corporation  is  composed  of  the  city 
of  St.  Paul,  the  city  of  Minneapolis  and  the  University 
of  Minnesota.  In  addition,  the  city  of  St.  Paul  is  en- 
deavoring to  secure  sole  control  of  the  water  power. 

Senator  Nelson's  main  objection  seems  to  be  based 
on  the  allegation  that  the  Northern  States  Power  Com- 
pany is  a  monopoly  and  that  to  give  it  jurisdiction  over 
this  additional  power  would  add  to  the  monopoly.  The 
Federal  Power  Commission,  however,  is  charged  with 
the  duty  of  considering  the  efficient  utilization  of  the 
power.  There  will  be  considerable  secondary  power 
developed  at  the  high  dam,  and  there  seems  to  be  little 
question  that  the  public  utility  company  is  the  only 
applicant  in  a  position  to  insure  maximum  utilization 
of  the  power  available. 

The  municipal  corporation  has  been  in  existence  since 
1911  and  has  done  nothing  toward  developing  the  proj- 
ect. Some  regard  the  application  of  the  city  of  St. 
Paul  as  in  fact  an  application  of  Henrj-  Ford,  because 
it  is  understood  that  he  is  to  have  first  call  on  the  power 
if  the  city  of  St.  Paul  be  given  the  necessary  permission 
to  develop  the  project. 


Inductive  Interference  Discussed  by 
Indt'pendent  Telephone  Men 

INDUCTIVE  interference  was  discussed  before  the 
recent  convention  of  the  United  States  Independent 
Telephone  Association  at  Chicago.  S.  P.  Grace  of  the 
American  Telephone  &  Telegraph  Company  discussed 
the  subject  from  the  standpoint  of  the  telephone  com- 
panies, telling  of  the  difficulties  with  which  the  tele- 
phone engineers  have  struggled  in  the  effort  to  develop 
methods  of  preventing  interference  with  their  service  < 
from  inductive  influences  from  many  sources,  including 
power  circuits.  Asserting  that  under  the  conditions 
of  high  voltage,  close  proximity  of  power  lines  to  tele- 
phone lines  and  the  long  parallels  that  have  grown  so 
rapidly  in  the  past  few  years  it  is  difficult  to  reach  a 
solution  of  the  inductive-interference  problem  within 
the  telephone  system  itself,  Mr.  Grace  explained  that  the 
telephone  interests  were  pushing  the  question  with  the 
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power  interests  because  they  had  reached  the  point 
where  to  solve  the  problem  they  must  have  the  help 
and  co-operation  of  the  latter. 

Mr.  Grace  indicated  in  his  discussion  that  there  are 
some  causes  of  trouble  that  will  probably  be  counter- 
acted only  by  adequate  separation  of  the  power  and  tele- 
phone lines,  if  substantial  impairment  of  the  telephone 
ser\ice  is  to  be  avoided.  He  made  a  plea  for  the  utmost 
efforts  at  settlement  of  the  issues  on  a  co-operative 
basis,  legal  means  to  be  only  the  last  resort.  He  also 
asked  the  telephone  companies  to  tr>-  to  establish  the 
most  cordial  relations  with  neighboring  power  com- 
panies and  to  study  the  problems  of  these  companies. 

W.  J.  Canada,  for  the  National  Electric  Light  Asso- 
ciation, pwinted  out  the  necessity  of  developing  means 
by  which  the  service  of  both  utilities  can  be  given  to 
the  public  by  the  use  of  the  same  highways,  since  sep- 
aration in  many  instances  is  impossible  unless  the 
public  along  the  highway  in  question  forgoes  one  serv- 
ice or  the  other.  The  efforts  being  made  by  the 
N.  E.  L.  A.  to  form  state  committees  to  forward  the 
co-operative  work  between  the  American  Telephone  & 
Telegraph  Company  and  its  subsidiary  companies  and 
the  various  power  interests  were  brought  to  the  atten- 
tion of  the  convention  by  Mr.  Canada,  and  both  he  and 
Mr.  Grace  emphasized  the  work  of  the  joint  committee 
of  the  telephone  and  power  interests  that  is  endeavoring 
to  work  out  a  solution  of  the  problem  in  such  a  way  that 
future  controversy  will  be  avoided. 


Planning  to  Rebuild  Tallassee  Dam 
that  Went  Out  in  1919 

TENTATIVE  plans  for  rebuilding  the  Tallassee  dam 
of  the  Montgomery  Light  &  Water  Power  Company, 
which  went  down  in  1919  during  the  hea\^>'  rains,  are 
being  considered.  These  plans  call  for  a  20.000-hp. 
project,  which  is  more  than  three  times  the  capacity 
of  the  original  plant.  The  high  prices  in  the  past,  as 
well  as  the  condition  of  the  market  for  money,  have 
made  it  impossible  to  go  ahead  up  to  date.  The  prop- 
erty, which  is  now  in  the  hands  of  a  receiver,  is  one 
of  the  Cities  Service  Company's  subsidiaries. 


Kentucky  Operator  Sees  Increasing  Public 
Confidence  in  Private  Operation 

CHARACTERIZING  the  situation  as  "clearing  and 
not  quite  so  warm,"  Donald  McDonald,  before  the 
meeting  of  the  Kentucky  Association  of  Public  Utilities 
on  Nov.  22  at  Louisville,  said  that  the  confidence  of  the 
people  in  the  private  operation  of  utilities  is  increasing. 
He  sees  a  widespread  disposition  to  give  public  utilities 
fair  play. 

In  .summing  up  Mr.  McDonald  gave  this  advice  to  the 
utility  men:  "Maintain  your  service,  treat  your  cus- 
tomers respectfully,  relax  your  rules  if  it  is  necessary 
in  order  to  meet  special  cases,  and  raise  your  capital, 
as  far  a.s  possible,  among  the  people  you  serve." 

Martin  J.  Insull  urged  the  public  utility  men  to  take 
advantage  of  every  opportunity  to  place  the  facts  re- 
garding their  business  before  the  public.  The  part  the 
public  utilities  are  playing  in  the  "back  to  the  farm" 
movement  by  furnishing  electric,  telephone  and  railway 
service  to  improve  living  conditions  on  the  farms  was 
brought  out  in  his  address.  Good  service  was  em- 
phasized as  the  basis  of  good  public  relation. 


M.  H.  Aylesworth,  e.Kecutive  manager  of  the  N.  E. 
L.  A.,  urged  the  utility  men  to  have  faith  in  their  own 
business  and  to  get  out  and  tell  their  story  to  the 
public  and  cease  complaining.  WTiile  he  admitted  the 
value  of  holding-company  management,  Mr.  Aylesworth 
at  the  same  time  took  a  strong  stand  against  foreign 
management. 

The  officers  elected  for  the  coming  year  are:  Presi- 
dent, L.  B.  Herrington,  Louisville;  first  vice-president, 
John  Stoll,  Lexington;  second  vice-president.  W.  H.  Bar- 
ton, NewTJort;  treasurer,  P.  S.  Pogue,  Louisville;  sec- 
retary. E.  F.  Kelly,  Louisville. 


New  Louisiana  Public  Utility  Laws 

UNDER  Section  27,  Article  3,  of  the  new  Constitu- 
tion of  Louisiana,  the  following  acts  of  the  extraor- 
dinan-  session  of  the  Legislature  will  become  operative 
Dec.  9,  1921 :  No.  63,  making  it  unlawful  to  use  fraud- 
ulent means  in  securing  electric  current  and  gas  through 
meters;  No.  80,  authorizing  municipalities  to  mortgage 
their  utilities;  No.  93,  investing  rate-making  power  in 
the  New  Orleans  Commission  Council ;  No.  94,  authoriz- 
ing the  Commission  Council  to  grant  indeterminate  per- 
mits to  utility  corporations. 


President  Nichols  of  Massachusetts 
"Tech'-  Resigns 

DR.  ERNEST  FOX  NICHOLS,  who  was  inaugurated 
president  of  the  Massachusetts  Institute  of  Tech- 
nology last  June,  succeeding  the  late  Dr.  Richard  C. 
Maclaurin,  has  resigned  on  account  of  ill  health.  Im- 
mediately after  being  inducted  into  office  Dr.  Nichols 
was  overtaken  by  a  severe  illness  which  precludes  his 
assumption  of  the  arduous  duties  of  his  new  post, 
though  in  due  course  he  expects  to  be  able  to  return  to 
the  field  of  physical  science  research.  A  leave  of  ab- 
scence  to  Jan.  4,  1922,  has  been  granted  him  by  the 
executive  committee  of  the  institute  corporation,  at 
which  time  his  resignation  will  be  regretfully  accepted. 
Dr.  Elihu  Thomson,  chief  consulting  engineer  General 
Electric  Company,  Lynn,  Mass.,  will  again  assume  the 
chair  of  acting  president,  and  the  direction  of  the  in- 
stitute's affairs  until  a  new  president  is  inaugurated  will 
be  carried  on  by  a  faculty  administrative  committee 
consisting  of  Prof.  Henry  P.  Talbot,  head  of  the  depart- 
ment of  chemistry  and  acting  dean;  Prof.  Edward  F. 
Miller,  head  of  the  department  of  mechanical  engineer- 
ing and  chairman  of  the  facultj-,  and  Prof.  Edwin  B. 
Wilson,  head  of  the  department  of  physics.  A  biograph- 
ical sketch  of  President  Nichols  was  published  in  the 
Electrical  World  on  page  849,  April  9,  1921. 


First  Sections  of  "'Electrical  Salesman's 
Handbook"  Now  Ready 

ANNOUNCEMENT  is  made  by  the  "Electrical  Sales- 
L  man's  Handbook"  committee  of  the  Commercial 
National  Section  of  the  N.  E.  L.  A.  that  the  first  two 
units  of  the  new  handbook  are  ready.  These  sections 
are  those  entitled  "Indu.strial  Lighting"  and  "Lamp 
Equipment  for  Commercial  and  Industrial  Lighting." 
They  are  punched  to  fit  the  old  handbook  covers  and 
may  be  had  from  the  committee  at  .50  cents  each.  As 
.soon  as  practicable  the  remaining  sections  of  the  hand- 
book will  be  revised  and  issued  in  the  new  form. 
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Executive  Board  of  American  Engineering 
Council  Adopts  New  Plan 

ANEW  plan  of  regional  activity  for  the  Federated 
American  Engineering  Societies  has  been  adopted 
by  the  executive  board  of  the  American  Engineering 
Council  and  is  now  being  put  into  effect.  It  is  expected 
to  become  effective  by  Jan.  1.  By  the  new  method, 
which  provides  for  an  increase  of  districts  from  six  to 
eight,  districts  are  arranged  on  the  basis  of  unity  of 
local  interest  rather  than  on  parity  in  numerical  mem- 
bership.    The  districts  will  be  as  follows: 

District  Xo.  1. — New  England  and  New  York:  Maine,  New 
Hampshire,  Vermont,  Massachusetts,  Rhode  Island,  Con- 
necticut and  New  York. 

District  No.  2. — Great  Lakes:  Michigan,  Wisconsin  and 
Minnesota. 

District  No.  3. — Ohio  Valley:  Ohio,  Indiana,  Illinois  and 
Kentucky. 

District  No.  4. — Middle  Atlantic  States:  Pennsylvania, 
New  .Jersey,  Delaware,  Maryland,  Virginia,  West  Virginia 
and  District  of  Columbia. 

District  No.  5. — South  Atlantic  and  Gulf  States:  North 
and  South  Carolina,  Georgia,  Florida,  Alabama,  Mississippi, 
Louisiana  and  Tennessee. 

District  No.  6. — North  Mississippi  and  Missouri  Valley; 
Iowa,  Missouri,  Kansas,  Nebraska,  North  and  South  Dakota, 
Wyoming,  Utah  and  Colorado. 

District  No.  7. — South  Mississippi  Valley  and  Gulf: 
Oklahoma,  Arkansas,  Texas,  New  Mexico  and  Arizona. 

District  No.  8. — Pacific  Coast:  Washington,  Oregon,  Mon- 
tana, Idaho,  California  and  Nevada. 


approval  and  also  enjoining  the  further  maintenance  of 
the  canal  unless  within  a  reasonable  time  the  claimants 
applied  for  and  obtained  a  lawful  permit  or  license, 
which  it  was  conceded  could  be  done  under  the  act  al- 
luded to  above. 

The  Supreme  Court  has  now  maintained  the  decision 
of  the  Court  of  Appeals,  with  slight  modifications. 


Kern  River  Company  Forfeits  Riglit-of- 
Way  Under  Supreme  Court  Decree 

A  DECISION  of  the  United  States  Supreme  Court 
handed  down  Nov.  21  in  a  suit  against  the  United 
States  by  the  Kern  River  Company,  which  appealed  from 
a  verdict  of  the  Circuit  Court  of  Appeals,  entails  the 
forfeiture  by  the  Kern  River  Company  of  a  right-of-way 
for  a  canal  several  miles  in  length  through  a  California 
forest  reserve  and  also  enjoins  the  appellant  from  fur- 
ther occupying  or  using  the  land  unless  within  some 
reasonable  time,  to  be  fixed  by  the  district  court  in 
which  suit  by  the  United  States  against  the  company 
was  first  brought,  the  company  applies  for  and  obtains 
a  right  or  license  under  an  act  of  Feb.  15,  1901,  or 
some  other  applicable  statute. 

The  litigation  began  when  a  suit  in  equity  was 
brought  by  the  United  States  to  obtain  (a)  a  cancella- 
tion of  the  Secretary  of  the  Interior's  approval  of  two 
maps  on  the  ground  that  it  was  obtained  fraudulently 
by  falsely  representing  that  the  right-of-way  was  sought 
with  irrigation  as  the  main  purpose  and  the  develop- 
ment of  electric  power  as  a  subsidiary  purpose,  when  in 
truth  the  latter  was  the  sole  purpose,  or  (b)  a  judicial 
declaration  and  enforcement  of  a  forfeiture  of  the  right- 
of-way  on  the  ground  that,  although  granted  on  condi- 
tion that  it  be  Used  mainly  for  irrigation,  it  in  fact 
has  been  used  solely  for  developing  electric  power  and 
its  use  for  irrigation  is  precluded  by  a  binding  and  con- 
tinuing agreement  on  the  part  of  the  grantee. 

The  trial  court  concluded  that  the  charge  of  fraud 
in  procuring  the  Secretary's  approval  was  not  sustained, 
and  the  bill  was  accordingly  dismissed.  On  appeal  by 
the  United  States,  the  Circuit  Court  of  Appeals  con- 
cluded that  the  charge  of  fraud  was  adequately  proved, 
and  the  decree  of  dismissal  was  reversed  with  direc- 
tions that  a  decree  be  entered  canceling  the  Secretary's 


Administration  Not  Inclined 
to  Hurry  Tariff  Hill 

IN  THE  course  of  an  address  before  the  Fifth  Avenue 
Association  in  New  York  on  Nov.  15  Will  H.  Hays, 
the  Postmaster-General,  made  significant  references  to 
the  tariff  situation.  His  utterance,  in  some  quarters  at 
least,  is  interpreted  to  mean  that  there  will  be  no  effort 
to  hurry  the  enactment  of  the  tariff  bill.  An  extract 
from  Mr.  Hays'  speech  is  as  follows : 

Before  1914  we  were  a  debtor  nation — the  largest  in  the 
world.  Today  we  are  precisely  the  opposite.  We  are  the 
largest  creditor  nation  in  the  world.  Just  what  is  the  effect 
of  the  enormous  importance  of  this  change  in  our  economic 
and  commercial  position  in  relation  to  the  rest  of  the  world 
I  do  not  pretend  to  know.  I  merely  point  out  that  no 
thorough  or  open-minded  or  candid  consideration  of  the 
tariff  question  can  be  complete  without  including  consider- 
ation of  this  new  factor.  Regardless  of  what  an  investiga- 
tion of  this  point  might  reveal— omitting  this  factor 
altogether — it  is  a  fact  that  to  thoughtful  men  there  must 
be  approval  of  a  certain  hesitation  and  disposition  to  be 
cautious  and  a  determination  to  be  sure-footed  in  the  con- 
sideration of  the  whole  subject  of  the  tariff.  Conditions 
throughout  the  world  are  so  chaotic  that  it  is  difficult  to 
foretell  exactly  what  is  needed.  The  very  basic  conditions 
on  which  a  tariff  is  built — the  cost  of  manufacturing  in 
various  European  countries  with  relation  to  our  own  cost  of 
manufacture  and  the  value  of  the  currency  of  the  various 
European  countries  with  relation  to  the  va'ue  of  our  own 
currency — ^are  at  the  present  moment  as  fluctuating  as 
quicksand.  To  build  a  dependable  tariff  on  such  a  founda- 
tion is  difficult,  of  course.  It  has  been  thought  by  many  that 
we  could  overcome  these  handicaps  by  a  device  which  is 
called  American  valuation  and  which  would  provide  that  all 
customs  duties  shall  be  estimated  upon  the  value  of  goods 
at  the  time  when  they  arrive  in  the  United  States  and  in 
terms  of  American  money.  The  Congress  in  a  proper  eager- 
ness for  information  has  made  an  appropriation  of  $100,000 
to  investigate  the  device  and  otherwise  determine  what 
might  be  done  to  help  us  toward  writing  a  permanent  tariff. 
This  was  proper,  but  a  much  better  arrangement,  and  one 
which  is  very  definitely  in  the  mind  of  the  administration 
for  accomplishment,  is  to  make  the  Tariff  Commission  a 
really  useful  and  functioning  institution  which  will  con- 
stantly study  the  situation  and  with  sufficient  authority. 
which  ought  to  be  given  it,  be  able  to  meet  any  and  all 
conditions  that  obtain  or  emergencies  that  may  arise.  The 
work  of  the  .pecial  investigation  has  been  going  on,  and 
with  the  adjustment  of  our  international  relations  by  the 
accomplishment  of  the  steps  which  the  President  has  in 
mind  we  may  e.xcept  relief  from  some  of  the  conditions 
of  fluctuation  and  instability  so  that  proper  permanent 
tariff  making  will  be  possible. 

Seattle  3lunicipal  Plant  Bonds  at  Less 
than  Six  per  Cent 

A  SYNDICATE  is  offering  a  new  issue  of  $3,205,000 
Seattle  (Wash.)  municipal  light  and  power  6  per 
cent  gold  bonds  dated  Nov.  1,  1921.  and  due  Nov.  1, 
1927  to  1941.  to  yield  according  to  maturity  about  5.65 
per  cent  to  5.75  per  cent.  The  bonds  are  exempt  from 
all  federal  income  ta-\es  and  all  taxation  in  the  State 
of  Washington.  The  issue  is  to  make  additions  to  the 
existing  system  and  for  the  Skagit  River  plant  con- 
struction. 
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Important  N.  E.  L.  A.  Executive 
Committee  Meeting  Dec.  14 

THE  midyear  meeting  of  the  National  Executive 
Committee  of  the  National  Electric  Light  Associa- 
tion is  to  be  held  in  New  York  on  Dec.  14.  Representa- 
tives are  expected  to  be  present  from  all  of  the  divisions. 
A  number  of  very  important  matters  are  to  be  taken 
up  at  that  time,  including  a  decision  on  the  date  and 
place  of  the  next  annual  convention. 


Finance  to  Be  Sole  Theme  of  O.  E.  L.  A.'s 
New  Business  Committee 

FINANCIAL  problems  of  central-station  companies 
are  to  be  the  only  subject  of  the  meeting  of  the 
new-business  co-operations  committee  of  the  Ohio  Elec- 
tric Light  Association  to  be  held  at  Dayton  on  Wednes- 
day, Dec.  7.  At  the  morning  session  J.  R.  Edwards, 
vice-president  Fifth-Third  National  Bank,  Cincinnati, 
will  read  a  paper  on  "Public  Utility  Financing" ;  W.  W. 
Freeman,  president  Union  Gas  &  Electric  Company, 
Cincinnati,  will  make  an  address  on  "Relation  of  Utility 
Rates  to  Price  of  Other  Commodities,"  and  a  general 
discussion  will  be  opened  by  C.  H.  Howell,  vice-presi- 
dent and  general  manager  Ohio  Service  Company,  Co- 
shocton. In  the  afternoon  there  will  be  two  papei's  fol- 
lowed by  a  round-table  discussion.  The  subjects  of  the 
papers  are  "Methods  of  Central-Station  Financing — the 
State  Commission"  and  "The  Organization  and  Work  of 
the  Central  Station  Securities  Department,"  the  first  to 
be  presented  by  Grover  C.  Maxwell,  Cleveland,  former 
secretary  of  the  Ohio  Public  Utilities  Commission,  and 
the  second  by  C.  E.  Yacoll,  Youngstowm,  manager  securi- 
ties department,   Pennsylvania-Ohio  Electric  Company. 


Steinmetz  Tells  Why  Electrical  Industry 
Will  Grow 

THE  indisputable  reason  for  the  future  growth  of 
the  electrical  industry  as  well  as  its  past  develop- 
ment is  that  a  large  ^nd  reliable  supply  of  energy  is 
an  absolute  necessity  to  our  present  civilization,  said 
Dr.  Charles  P.  Steinmetz  in  an  address  before  the  New 
York  Electrical  Society  on  Nov.  25.  Electricity,  he 
maintained,  is  the  best  and  in  most  cases  the  only  re- 
liable and  economical  fonn  of  energy.  While  transpor- 
tation is  thfi  first  essential  to  modern  life  in  that  it 
brings  together  materials  from  all  parts  of  the  world, 
energy  is  next  in  importance  because  it  must  be  avail- 
able to  turn  the  materials  into  articles  for  human  use. 
Moreover,  transportation  itself  is  now  largely  depen- 
dent on  electrical  energy.  "Just  as  the  railroads  seventy- 
five  years  ago  organized  the  transportation  of  mate- 
rials, so  the  ti-ansmission  of  energy  to  turn  our  wheels 
and  fetch  and  carry,"  said  Dr.  Steinmetz,  "is  beinT 
supplied  by  the  electrical  industry.  Great  factories 
which  make  electricity  and  supply  it  as  other  factories 
supply  hats  or  stoves  have  come  into  being.  Electrical 
energy  is  the  only  kind  that  can  be  easily,  economically 
and  simply  conducted  ti  the  centers  where  it  is  needed, 
whether  in  small  quantities  for  the  vacuum  cleaner  or 
the  house  lamps  or  in  huge  masses  for  great  mills  and 
factories.  In  long-distance  transmission  the  voltage  has 
crept  up  from  1.50  volts  to  10,000,  30.000.  60,000  and 
finally  220,000  volts,  and,  experimentally,  we  have  gone 
to  a  voltage  of  1,100.000. 

"When    the    first    power    plants    were    established    in 


Niagara  the  question  was  asked  whether  electricity 
could  not  be  sent  to  New  York  City.  But  no  one  asks 
that  question  any  more.  The  reason  is  that  the  dis- 
tance is  so  great  that  the  electric  power  finds  a  market 
long  before  the  limit  of  transmission  has  been  reached. 
There  is  no  economic  excuse  for  transmission  over  long 
distances.  Instead,  a  network  of  interconnected  gener- 
ating and  conducting  systems  is  springing  up.  It  has 
already  ignored  the  boundaries  of  states,  and  the  laws 
of  different  states  are  already  in  conflict,  so  that  federal 
supervision  will  certainly  be  needed. 

"On  our  great  railroad  trunk  lines  the  anachronism 
of  the  steam  locomotive  still  exists.  But  even  the  lay- 
man knows  that  only  the  unfortunate  financial  situation 
of  our  railroads  makes  more  extensive  electric  propul- 
sion impossible.  The  enormous  consumption  of  coal  by 
the  railway  must  be  stopped. 


Hartford  Company  Plans  Reduction  in 
Domestic  Rates  Jan.  1 

A  VOLUNTARY  reduction  in  the  10  cents  per  kilo- 
watt-hour rate  now  charged  domestic  consumers 
has  been  voted  by  the  directors  of  the  Hartford  (Conn.) 
Electric  Light  Company,  to  take  effect  on  all  bills  ren- 
dered after  Jan.  1  next.  The  exact  amount  of  the  de- 
crease remains  to  be  figurea  out,  but  the  guiding  prin- 
ciple to  be  pursued  is  indicated  in  this  utterance  of 
Vice-president  Samuel  Ferguson,  who  announces  the 
satisfaction  of  the  management  that  it  is  at  least  pos- 
sible to  lower  charges:  "In  the  present  case,  as  in  the 
case  of  past  increases,  it  has  been  the  consistent  policy 
of  the  company  to  do  as  great  a  volume  ot  business  as 
possible  on  as  small  a  margin  above  cost  as  possible." 

The  resolutions  passed  by  the  directors  made  the 
following  stipulations  in  regard  to  the  revision : 

Such  revision  to  effect  a  reduction  in  amounts  to  be  paid 
by  domestic  users  as  a  class,  based  upon  the  business  of  the 
past  twelve  months,  of  approximately  $100,000. 

Such  revision  to  be  arranged  to  distribute  this  reduction 
as  nearly  as  practicable  to  domestic  customers  in  proportion 
to  the  use  made  by  each  customer  of  the  facilities  required 
to  furnish  service,  and  without  distinction  between  large 
and  small  customers. 

And  in  addition:  Be  it  resolved,  that,  in  order  to  accom- 
modate those  desiring  to  make  a  more  liberal  use  of  our 
service,  the  executive  officers  are  requested  to  endeavor  to 
provide  a  means  whereby  an  average  customer  may  obtain 
not  less  than  .^0  per  cent  more  energy  without  increasing 
his  present  bills  more  than  10  per  cent. 


Proposal  to  Develop  Colorado  River 
Power  for  Railroad  Electrification 

Two  applications  for  preliminary  permits  were 
received  by  the  Federal  Power  Commission  during 
the  week  ended  Nov.  26.  Guy  P.  Mohler  of  Needles, 
Ariz.,  requests  a  permit  covering  a  location  on  the  Colo- 
rado River  in  Mohave  County,  Ariz.,  and  Clark  County. 
Nev.  He  wishes  to  erect  a  series  of  dams  beginning  at 
Pyramid  Peak  at  the  lower  end  of  Pyramid  Canyon 
and  extending  upstream  to  the  proposed  projects  of  the 
city  of  Los  Angeles  and  r  f  E.  L.  P.eyard  in  Boulder 
Canyon.  The  available  power  is  estimated  to  be  316,800 
hp..  and  it  is  prnpo.sed  to  build  a  plant  of  400.000  hp. 
installed.  The  power  is  for  railroad  electrification. 
Benjamin  H.  Hardaway  of  Columbus.  Ga..  requests 
a  preliminai-y  permit  to  cover  a  1,400  hp.  project  on 
Pea  River  near  its  mouth  for  public  utility  uses. 
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To  Call  Meeting  to  Co-ordinate  IVational 
Association  Effort 

BELIEVING  that  individual  organizations  and  com- 
panies making  up  the  electrical  industry  are  being 
taxed  too  heavily  both  in  money  and  time  to  carry  on 
the  activities  of  the  different  national  associations,  the 
directors  of  the  Society  for  Electrical  Development  at 
its  recent  meeting  considered  the  advisability  of  work- 
ing out  some  plan  whereby  co-ordination  of  the  activ- 
ities of  national  association  might  be  accomplished  to 
the  end  that  duplication  of  effort  would  be  avoided.  A 
committee  was  appointed  by  Vice-president  .J.  R. 
Montague,  in  the  absence  of  President  W.  W.  Freeman, 
to  prepare  a  call  to  be  sent  to  every  national  associa- 
tion requesting  that  representatives  be  nominated  to 
meet  and  discuss  the  matter.  During  the  discussion  the 
relation  between  the  society  and  local  electrical  leagues 
came  up.  The  directors  were  ot  the  opinion  that  it  was 
advisable  first  to  undertake  to  co-ordinate  national 
effort  and  afterward  national  and  local  efforts. 

A  further  revision  in  aues  was  decided  upon  at  the 
meeting.  Authorization  was  given  for  the  organization 
of  a  homv  economics  department. 

The  office  of  secretary-treasurer  was  divided,  and 
Theodore  E.  Burger  was  elected  secretary,  R.  F.  Paige 
continuing  as   treasurer. 


New  England  Utilities  Suffer  iVIillion- 
Dollar  Storm  Damage 

ELECTRIC  utilities  in  New  England  were  visited  by 
the  worst  sleet  storm  in  their  history  beginning  Sun- 
day of  this  week,  and  preliminary  estimates  of  damage 
to  overhead  lines  and  loss  of  revenue  exceed  a  million 
dollars.  Wire  service  of  all  kinds  from  66,000-volt  trans- 
mission lines  to  telephone  and  telegraph  circuits  was 
crippled  to  an  unprecedented  degree ;  thousands  of  poles 
and  tens  of  thousands  of  spans  fell  under  the  accumulat- 
ing weight  of  ice  and  tree  branches,  and  under  the  most 
favorable  conditions  weeks  will  be  required  to  restore 
even  approximately  normal  service. 

The  most  severe  effects  of  the  storm  were  felt  through 
Massachusetts  from  Pittsfield  to  the  suburban  district 
west  and  north  of  Boston.  Maine,  New  Hampshii-e  and 
Vermont  escaped  with  minor  damage.  Connecticut  sus- 
tained lino  trouble  near  New  Haven  and  on  the  trans- 
mission line  of  the  Connecticut  Power  Company.  Rhode 
Island  got  off  fairly  well  until  Tuesday,  when  a  shift  of 
the  storm  caused  much  telephone  damage  in  the  Provi- 
dence-Pawtucket  district  and  considerable  service  line 
trouble,  with  some  street-lighting  failures,  on  the  N'ar- 
ragansett  system  in  Providence. 

Thirty-four  cities  and  towns  within  a  radius  of  30 
miles  of  Boston  and  supplied  by  the  Edison  Electric 
Illuminating  Company  wee  almost  entirely  in  darkness 
Monday  night.  Twenty-six  other  places  were  serioush- 
affected,  and  in  many  towns  the  service  was  ordered  cut 
off  by  city  officials  on  account  of  the  danger  of  crossed 
wires.  Nearly  all  the  Boston  Edison  substations  were 
alive  up  to  Tuesday  night,  and  in  Boston  proper  very 
little  interruption  of  service  was  reported.  Suburban 
hospitals  were  being  supplied  with  storage-battery  and 
spot-lamp  equipments  for  operating  room  service,  trans- 
ported through  the  co-operation  of  the  company.  The 
total  losses  of  this  company  may  reach  $100,000. 

The  New  England  Power  Company  was  hard  hit  on  its 
66,000-volt  transmission  system,  about  a  dozen  A-frame 


steel  towers  and  some  square  towers  going  down  in  the 
vicinity  of  Worcester.  Distributing  lines  of  this  com- 
pany fared  badly.  Its  loss  on  the  entire  .system  may 
reach  $200,000.  The  Worcester  Electric  Light  Com- 
pany maintained  its  downtown  and  underground  service 
satisfactorily,  but  in  outlying  residential  sections  both 
street  and  house  lighting  was  severely  shattered.  Power 
service  was  well  maintained.  The  total  loss  at  Worces- 
ter will  probably  not  e.xceed  $30,000.  Springfield  is  re- 
ported seriously  damaged  and  cut  off  from  telephone 
communication.  The  Tenney  companies  north  of  Boston 
sustained  heavy  line  trouble,  including  the  loss  of  towers 
on  the  Salem-Malden-Reveit  iiutrconnection.  Lowell, 
Lawrence  and  Haverhill  were  also  in  difficulties.  The 
New  England  Telephone  &  Telegraph  Company  su.*- 
tained  damages  estimated  at  $.500,000  3,000  poles  being 
down  Tuesdav. 


Merrill  Recommends  Acceptance  of 
N.  E.  L.  A.  Depreciation  Proposals 

WORD  was  received  by  the  RLF.CTRirAL  Wjrld  from 
its  Washington  correspondent  on  Thursday  that 
O.  C.  Merrill,  executive  secretary  of  the  Federal  Power 
Commission,  recommends  the  acceptance  of  the  proposed 
changes  in  the  water-powei-  regulations  with  respect 
to  depreciation  suggested  by  the  National  Electric 
Light  Association.  A  meeting  was  held  on  this  sub- 
ject in  Washington  on  Nov.  21,  at  which  time  the 
N.  E.  L.  A.,  through  a  committee,  outlined  its  proposals. 
A  full  report  will  be  found  on  pages  1091  and  1092  of 
the  Electrical  World  for  Nov.  26. 

The  statement  made  this  week  by  Mr.  Merrill  follows: 

The  committee  originally  proposed  that  the  existing  regu- 
lation with  respect  to  depreciation  reser^fes  be  practically 
discarded  and  that  an  entiiely  new  regulation  be  submitted 
in  its  place.  The  proposed  new  regulation  would  have  had 
the  effect  of  leavinjr  the  cummission  not  only  without  any 
authority  to  determine  the  piinciples  upon  which  deprecia- 
tion reserves  should  \te  established,  but  also  without  any 
control  over  the  application  of  such  principles  except 
through  proceedings  in  the  courts  The  original  proposals 
have  been  materially  modified  sr)  that  the  committee's  final 
proposals  consist  in  the  insertion  ot  two  new  sections. 
Nos.  fi  and  7,  which  modify  the  remainder  of  the  regulation 
only  in  its  application  to  state-regulated  public  utilities. 
Certain  verbal  changes  are  made  in  other  sections  largely 
for  the  purpose  of  securing  conformity  with  the  neyf  sec- 
tions and  with  the  amendments  proposed  to  Regulations  12 
and  20. 

Objection  was  originally  made  to  the  method  proposed  for 
acciuing  depreciation  on  the  grounds,  first,  that  the  method 
was  incorrect,  and  second,  that,  if  cori-ect,  it  could  be  car- 
ried out  by  licensees  only  to  the  extent  permitted  by  state 
regulatory  bodies.  There  apparently  is  considerable  differ- 
ence of  opinion  amonK  the  members  of  the  committee  them- 
selves over  the  proper  method  of  determining  depreciation. 
The  method  set  forth  in  the  regulation  is  the  one  followed 
by  many  utilities  voluntarily  and  the  one  required  by  many 
of  the  state  commissions  as  well  as  by  the  Interstate  &Dm- 
merce  Commission.  In  its  final  proposals  the  committee 
leaves  the  principle  of  determining  de)  eciation  intact  in 
the  regulation  and  confines  itself  to  recommendations  con- 
cerning the  application  of  the  principle  to  li.-ensees  that  are 
public  utilities  subject  to  state  regulation. 

If  the  regulation  is  altered  as  proposed,  licensees  under 
state  regulation  will  submit  to  the  commission  a  classifica- 
tion of  project  propert>'  and  a  statement  of  th-'  rates  and 
amounts  of  depreciation  which  are  proposed  to  be  set  up  on 
account  of  such  project,  such  rates  and  amounts  to  be  those 
prescribed  or  authorized  by  the  public  utility  oomniission  of 
the  state  in  which  the  licensee  is  operating.  These  rates  and 
amounts  will  be  reviewed  by  the  commission,  and  if  the  com- 
mission finds  that  the  reserves  proposed  are  not  adequate 
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tor  the  purposes  of  the  act,  it  will  issue  an  order  requiring 
the  creation  and  maintenance  of  reserves  which  are  ade- 
quate. If  the  licensee  does  not  set_  aside  the  reserves  as 
ordered,  it  will  be  necessary  for  the  commission  to  enforce 
the  order  by  proceedings  in  the  courts  under  the  provisions 
of  Section  26  of  the  act.  If  the  licensee  is  not  under  state 
regulation,  the  general  rule  of  the  regrulation  will  apply. 

It  is  recognized  that  there  would  be  possibilities  of  con- 
flict with  state  authorities  if  the  commission  should  in  all 
cases  in  the  first  instance  require  depreciation  reserves  to 
be  set  up  by  any  specific  method.  The  maintenance  of  re- 
serves by  licensees  who  are  under  state  regulation  is  partly 
dependent  upon  their  authority  to  do  so  under  such  regula- 
tion and  partly  upon  their  ability  to  do  so  under  the  rates 
allowed  by  the  state  authorities.  Failure  to  set  up  reserves 
adequate  to  take  care  of  accruing  losses  in  service  value  of 
operating  property  in  order  that  rates  may  be  lower  or  divi- 
dends higher  secures  such  results  at  the  expense  of  deple- 
tion of  capital  assets  and  at  the  risk  of  future  financial  diffi- 
culties. It  is,  therefore,  believed  that  the  method  proposed 
in  the  regulation  is  sound  in  principle  and  should  be  en- 
forced in  practice  in  every  case  except  where,  under  the 
specific  circumstances,  it  would,  for  the  time  being,  be  mani- 
festly unreasonable  to  do  so. 

Unless  it  be  assumed  that  the  acceptance  of  a  license 
under  the  regulation  now  in  force  would  constitute  an  agree- 
ment on  the  part  of  the  licensee  to  account  for  depreciation 
on  the  plan  set  forth  in  the  regulation,  the  amendment  pro- 
posed may  accomplish  the  same  results  as  the  present  regu- 
lation, but  in  a  less  direct  way.  The  present  regulation  pre- 
scribes a  general  rule  which  licensees  would  be  required  to 
follow  unless  relieved  in  specific  cases  by  action  of  the  com- 
mission. Under  the  amendment  proposed,  licensees,  if  not 
required  by  state  authority  to  set  up  reserves  under  the  rules 
contained  in  the  regulation,  would  be  under  no  obligation  to 
do  so,  regardless  of  the  amount  of  their  earnings  or  the  con- 
dition of  their  resei-ves,  unless  and  until  specifically  ordered 
by  the  commission;  that  is,  the  proposed  amendment  trans- 
fers the  responsibility  in  each  individual  case  from  the 
licensee  to  the  commission. 

The  amendment  will  involve  more  work  on  the  part  of 
the  commission  than  would  have  been  required  by  the 
original  regrulation.  It  will  be  necessary  to  determine  in 
the  case  o^  every  state-regulated  licensee  whether  the  re- 
serves established  are  adequate  for  the  purposes  of  the  act, 
since  such  licensees  would  be  without  legal  obligation  to 
establish  such  reserves  unless  specifically  ordered  to  do  so 
by  the  commission  Furthermore,  it  will  undoubtedly  be 
necessary  in  some  instances  to  enforce  the  orders  of  the 
commission  though  the  courts  and  to  settle  the  question  of 
the  reasonableness  of  the  rule  of  depreciation  by  court  pro- 
ceedings rather  than  by  a  contracted  agreement  with  the 
licensee  expressed  in  the  license  itself. 

-Votwithstanding  the  certainty  of  increased  work  for  the 
commission  and  the  possibility  of  protracted  litigation  in 
some  cases  if  the  amendment  is  approved,  it  is  probable  that 


these  objections  are  outweighed  by  the  difficulties  which 
would  be  involved  in  fixing  an  inflexible  rule  applicable  in 
all  cases,  or  by  the  uncertainties  which  would  be  involved  by 
leaving  the  matter  indetemiinate.  It  is,  therefore,  recom- 
mended that  the  proposed  changes  be  approved. 


First  Demonstration  of  Carrier  Current 
to  Railroad  Men 

THE  first  public  demon.'^tration  of  the  application  of 
carrier  current  to  moving  trains  was  made  before 
railroad  men  at  Schenectady  on  Wednesday.  Repre- 
sentatives of  the  Penns}  Ivania  and  New  York  Central 
railroads  who  are  mem'  ers  of  the  radio  committee  of 
the  American  Railway  Association  were  holding  a 
meeting  at  Schenectady,  and  the  General  Electric  Com- 
pany took  the  opportunity  to  show  how  far  it  had 
advanced  in  its  experiments  on  carrier  current. 

The  demonstration  was  made  from  a  moving  car  on 
the  Schenectady  street-railway  system.  Those  on  the 
car  were  able  to  talk  with  a  substation  3  miles  away. 

The  General  Electric  Company  has  been  experiment- 
ing with  the  use  of  carrier  current  for  railroad  purposes 
for  a  long  time.  For  several  months  it  has  been  con- 
ducting a  test  on  the  electrified  Chicago,  Milwaukee  & 
St.  Paul. 


Utility  Security  Yields  Still  Lower 

DURING  the  month  of  November  the  amount  of 
stocks  and  bonds  offered  investors  by  electric  light 
and  power  companies  was  $.54,900,000,  the  highest 
monthly  total  of  the  year  with  the  exception  of  May. 
ivhen  a  new  record  was  set  with  a  flotation  of  $55,375,- 
475.  As  is  shown  in  the  table  the  number  of 
single  issues  offered  was  small,  but  the  record  issue  of 
$30,000,000  offered  by  the  New  York  Edison  Company 
accounts  for  the  increase  in  volume.  The  most  promi- 
nent characteristic  of  the  month's  flotation  is  the  ex- 
ceedingly low  rate  of  return  yielded  the  investor,  6.33 
as  compared  with  7.33  for  the  month  of  October  and  7.6 
for  the  month  of  September.  Long-term  issues  again 
predominate. 

The  past  month  brought  a  decided  upturn  to  the  pub- 
lic utility  securitj-  market,  especially  in  bonds  and  pre- 
ferred stock  of  electric  light  and  power  companies.  The 
public  demand  for  this  type  of  security  has  been  very 
large  and  is  not  yet  entirely  satisfied.  Bond  merchants 
state  that  their  shelves  are  bare  of  good  issues. 


KinfC!fp< 
Aluban 


Name  oi  Company 
■'■d  Light  &  TialUay.^  I  Mich.) 

necticut   Light  4e  Powrr  Co. 

h  Power*  Light  r-o 

Tenti  t   l"tiI(tiiH»,  Inc. 


1  Po« 


Y..rk  K.ll.on  r 


Elertric  Hond  *  .Mhapc  Co. 
ToUl 


Vninunt  nf 
Iwue 
$2,000,000 

4.000.000 

2,000.000 


150.000      15   > 
5,500.000     3r>-v 


10.000,000     20-v 
)0.000.000     20-v 


l'erio"J 
10  ,T   7  month 


Class  of  Security  Purpose  of  Iasup 

Fii^t  and  refunding  iimrt- 
gage  gold  bonds  of  1912     Ti>  i^tirr  an  issue  of  notes 

fallitig  due      

CutTiuIative  preferred  stock  To  proWde  funds  for  construc- 
tion and  additions  and  bet- 
terments to  plants 

First  lien  and  general  mort- 
gage gold  bonds,  series  of 

■t'srlue  I944' 

Fir»t  mortgage  gold  bonds, 

neries  B 

First  mortgage  lien  und  re- 
funding gold  bonds  Provide  funds  for  n?demp- 
tion  of  secured  noten  f.illing 
due.  Heiniburse  conipany 
in  part  for  expe  ditures 
maae  and  to  be  made 

First   and  refunding  niort- 

guge  gold  bonds,  series  B     Improvements  and  to  reim- 
burse treasury     . . 
Ftr.'tf    Ik-ii    and    refunding 

mortgage     gold     bonds, 

series  ..\  

Cumul:i(i\-i-  preftTred  stook     


Per  Cent      Offered 


6  50 
7.30 


6   10 
4  7i 


104', 
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Louisville  Electric  Home  Sold  for 
$15,02.i. — The  electric  home  at  Louis- 
ville, Ky.,  which  (luring  its  use  for  ex- 
hibition" purposes  by  the  Electrical  Club 
of  that  city  was  visited  by  2.3,000  per- 
sons, was  sold  at  auction  for  $1."),02.'), 
the  price  including  all  electric  fixtures 
but  no  appliances. 

Manchester  (N.  H.)  Company  Dis- 
continues .Surcharge. — The  Manchester 
(N.  H.)  Traction,  Light  &  Power  Com- 
pany has  announced  that  on  Feb.  1 
it  will  drop  the  surcharge  of  2.5  cents 
on  all  electric  meters  in  the  Man- 
chester and  Nashua  district  that  was 
imposed  in  war  time.  The  charges  for 
energy  will   remain  the   same. 

Jersey  City  Opens  "Great  White 
Way." — A  civic  celebration  of  the  open- 
ing of  a  "great  white  way"  along  the 
southern  part  of  the  Hudson  County 
Boulevard  was  recently  held  in  Jersey 
City,  N.  J.  The  installation  comprises 
eighty-nine  600-watt  lamps.  Energy 
for  lighting  will  be  furnished  by  the 
Public  Service  Electric  Company  at  a 
rate  approximating  3.6.5  cents  a  kilo- 
watt-hour. 

Bradford.  Pa.,  Defeats  Project  for 
City-Owned  Lighting  Plant. — The  tax- 
payers of  Bradford,  Pa.,  after  an 
intensive  e<lucational  campaign  for  and 
against  city  ownership  of  the  local 
lighting  plant,  recently  defeated  the 
proposition  by  a  vote  of  1,700  to  117,  or 
about  fifteen  to  one.  The  specific  ques- 
tion voted  on  was  whether  or  not  to 
bond  the  city  for  $112,000  to  pay  for 
construction  of  a  new  plant. 

Lower  Lighting  Rate  for  Birming- 
ham Probable. — It  is  expected  that 
Birmingham,  .\!a.,  will  have  a  cheaper 
electric  light  rate  commencing  early 
in  January,  1922.  Under  the  franchise 
of  the  Birmingham  Railway,  Light  & 
Power  Company,  which  furnishes  the 
electric  lighting  for  the  city,  the  rate 
is  to  be  reduced  0.5  cent  a  killowatt- 
hour  when  the  number  of  electric 
meters  installed  shall  have  reached 
22,500.  .According  to  J.  S.  Pevear, 
president  of  the  company,  this  number 
will  be  reached  before  Jan.   1. 

Municipal  Lighting  Plant  Question 
Comes  Up  .\gain  in  .Milwaukee. — 
Mayor  Hoan  of  Milwaukee  is  actively 
working  for  a  municipal  plant  to 
supply  enei-gy  not  only  for  the  street- 
lighting  service  but  also  for  commercial 
purposes.  He  has  addressed  a  com- 
munication to  the  City  Council  which 
is  expected  to  reopen  the  ten-year 
tight  for  the  establishment  of  a  munic- 
ipal plant.  In  1910  the  voters  ap- 
proved a  bond  issue  for  the  construction 
of  a  plant  to  supply  energy  for  the 
street-lighting  system,  and  the  Mayor 
believes  that  the  city  is  legally  free 
to  float  this  issue,  construct  a  plant 
and   sell  the   surplus   energy. 

Oregon  Town  Votes  .Against  Munic- 
ipal Plant.-  Public  opposition  to  exper- 
imenting with  a  municipal  light  and 
power  system  was  manifested  in  the 
outcome  of  a  special  election  held  in 
Roseburg,  Ore.,  last  month  for  the  pur- 
pose of  voting  on  the  issuance  of  bonds 
for  establishing  such  a  system.  .Al- 
though the  city  still  has  the  authority 
to  issue  $500,000  in  bonds  and  proceed 
with  a  new  plant  by  virtue  of  the  result 
of  an  election  several  years  ago,  it  is 
very  doubtful  that  it  will  make  this 
move  in  the  face  of  the  recent  adverse 
vote,  especially  as  this  amount  \yould 
probably  not  be  sufficient  to  build  a 
power  plant  and  the  necessary  distribu- 
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tion  system.  The  private  utility  now 
supplying  the  city  is  said  to  be  willing 
to  make  any  necessary  extensions  and 
improvements  and  the  citizens  appar- 
ently find  its  service  adequate  and  re- 
liable. 

Municipal  Councilors  Say  Utilities 
Are  Paying  .All  the  Taxes  Their  Busi- 
ness Will  Bear. — -An  unusual  report  to 
1  made  by  municipal  councilors  was 
rendered  recently  to  the  City  Council 
of  Butte,  Mont.,  by  its  ways  and  means 
committee.  This  committee  asserted 
that  the  local  power,  telephone  and 
water  companies  were  paying  all  the 
taxes  and  license  fees  that  their  indus- 
tries would  bear  and  that  the  need  of 
raising  additional  sums  for  the  admin- 
istration of  the  city  did  not  justify 
imposing  still  higher  taxation  on  them. 
The  report  was  accompanied  by  a  state- 
ment of  taxes  paid  by  these  companies, 
showing  the  low  rate  of  return  they 
were  earning  on  investment. 

Smithsonian  Institution  Does  Not 
Indorse  Plan  to  "Consolidate  Govern- 
ment Science." — Through  th2  publica- 
tion in  the  ConyreKsioiial  Record  of  a 
plan  by  .Arthur  ;\IcDonald  of  Wa.shing- 
ton  to  consolidate  government  science 
in  the  Smithsonian  Institution,  wide 
circulation  has  been  given  to  a  scheme 
which  is  not  taken  seriously  in  Wash- 
ington and  does  not  have  the  indorse- 
ment of  the  Smithsonian  Institution. 
Dr.  Charles  D.  Walcott,  secretary  of 
the  Smithsonian  Institution,  says  that 
the  plan  was  drawn  up  and  circulated 
without  his  knowledge,  and  the  Con- 
gressman who  inserted  the  proposal  in 
the  Record  state  that  he  did  so  as  an 
accommodation  to  Mr.  McDonald  and 
is  opposed  to  the  scheme  himself.  .As 
a  result  of  the  publication  of  this  plan 
the  various  scientific  bureaus  and  the 
Smithsonian  Institution  have  received 
a  flood  of  comment. 

Indiana  Utilities  .Ask  Leave  to  Offer 
Securities  on  Better  Terms  for  Pur- 
chasers.— Two  Indiana  public  utilities 
have  petitioned  the  Public  Service 
Commission  to  permit  more  favorable 
terms  for  purchasers  of  securities  al- 
ready authorized  by  the  commission. 
The  Interstate  Public  Service  Company, 
a  gas,  electric  and  interuiban  utility, 
has  requested  permission  to  sell 
$130,000  of  its  first  and  refunding 
bonds  at  75  per  cent  of  par.  The  com- 
mission some  time  ago  authorized  the 
company  to  sell  the  securities  at  80 
per  cent  of  par,  but  the  company  avers 
that  it  cannot  now  market  the  bonds 
unless  it  gives  a  greater  discount.  The 
Indiana  Power  Company  of  Vincennes 
has  requested  leave  to  increase  from 
7  to  8  per  cent  the  dividend  rate  on 
$1,303,000  of  unsold  preferred  stock. 
The  commission  originally  authorized 
the  company  to  issue  $1,590,000  of 
7  per  cent  stock,  but  the  company 
asserts  that  it  cannot  now  dispose  of 
the  remainder  uiiU'ss  it  pay<  a  higher 
dividend. 


Projected  Transmission  at  200,000 
Volts  in  Scandinavia. — The  project  of 
exporting  electrical  energy  from  Nor- 
way to  Denmark  through  Sweden  con- 
tinues to  receive  official  consideration  in 
those  countries,  and  an  engineering 
commission  not  long  since  visited  a 
number  of  Norwegian  power  stations  to 
ascertain  their  value  in  carrj-ing  out  the 
scheme.  Some  experts,  according  to 
Engineering,  consider  it  probable  that 
Norway  will  deliver  power  either  from 
power  stations  on  the  River  Glommen 
or  from  Nore  and  that  she  will  herself 
undertake  the  transmission  of  this 
power  as  far  as  the  Swedish  border, 
from  which  point  the  further  transmis- 
.vion  would  be  undertaken  by  Sweden. 
It  is  proposed  to  employ  a  tension  of 
20,000  volts,  which  would  far  exceed 
any  voltage  now  used  in  Europe. 

Peat  and  Water  Power  in  Ireland. — 

At  a  recent  "All-Ireland"  industrial 
conference  held  in  Dublin  a  speaker  es- 
timated the  available  electrical  energy 
of  the  country  from  water  power  at  at 
least  five  times  that  now  developed  by 
imported  coal.  An  official  fuel  research 
board,  this  speaker  also  said,  had  re- 
ported that  the  peat  deposits  would 
satisfy  the  power  requirements  of  the 
island  for  more  than  250  years,  so  that 
the  outlook  was  very  good.  The  chief 
electrical  engineer  of  the  Dublin  Cor- 
poration said  that  the  chief  trouble 
with  water  power  in  Ireland  arose  from 
the  variable  flow  in  the  rivers.  The 
Dublin  authorities  were  anxious  to  de- 
velop the  LiflTey,  and  that  liver  and  the 
Bann  would  be  the  first  to  be  exploited. 
The  Shannon  and  the  Erne  would  pro- 
duce more  power,  but  there  was  not  a 
great  enough  population  to  make  its 
development  profitable. 

A   New  Type  of  Windmill   Motor. — 

-According  to  a  Duluth  (Minn.)  con- 
temporai-y,  an  inventor  of  that  city. 
-Albert  H.  Heyroth,  has  attacked  from 
a  new  angle  the  problem  of  generating 
electricity  with  tlie  windmill  as  a  prime 
mover.  "He  placed  around  a  standard 
8-ft.  fan  a  laminated  iron  periphery 
having  108  teeth  at  equal  intervals. 
This  periphery  was  made  rigid  to  the 
fan.  With  the  movement  of  the  fan  it 
was  made  to  pass  under  what  might 
be  termed  the  armature  coils  of  a 
stator.  This  stator,  which  is  supported 
above  the  fan  b>  a  post  set  in  the  turn- 
table and  which  consists  of  rwo  sets  of 
coils,  is  covered  with  a  copper  housing 
and  sealed.  With  increasing  and  dimin- 
ishing of  the  magnetic  flux  througf 
these  coils  by  the  nassace  of  the  teetli, 
an  alternating  current  is  set  up.  This 
is  rectified  in  a  vacuum  tube  and 
charges  the  battery  and  supplies  the 
excitation  to  the  field  coils  of  the 
stator,  which  are  excited  by  a  current 
from  the  batteries  until  the  plant  begins 
charging."  .Mr.  Heyroth  designs  his 
apparatus  for  a  suburban  home  or  n 
farm  with  small  electrical  require- 
ments. .According  to  the  newspaper, 
the  first  plant  he  erected  supplied  all 
the  energy  requiivd  by  the  home  to 
which  it  belonged  for  a  period  of  more 
than  four  months.  The  operation  of 
the  plant  for  three  hours  a  day  was 
found  sufficient  to  replace  all  the 
energy  which  had  been  taken  from  the 
batteries  during  the  previous  twenty- 
four  hours.  Charging  began  with  wind 
at  five  miles  an  hour.  Sixteen  cells 
provided  this  home,  which  is  equipped 
with  all  the  electrical  appliances,  with 
enough  energy  for  ninety  hours  with 
no  operation  of  the  plant. 


December  3,  1921 


ELECTRICAL     WORLD 


11 4:^ 


Recent  Court 
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and  other  public  utility  companies 


Powers     of     Florida     Commission. — 

Quashing  an  alternative  writ  of  man- 
damus sought  by  the  Railroad  Com- 
missioners (State  ex  rel.  Burr)  against 
the  Jacksonville  Terminal  Company  to 
compel  the  company  to  comply  with 
certain  orders  of  the  commission  con- 
cerning the  checking  of  baggage,  the 
Supreme  Court  of  Florida  has  declared 
that  authority  not  granted  by  a  cor- 
poi'ate  charter  or  by  the  law  cannot 
be  conferred  bv  an  order  of  the  com- 
mission.    (89  So.  641.)* 

Value  of  Franchise  Determined  by 
Earning  Capacity. — In  a  suit  brought 
against  the  Louisiana  Board  of  State 
Affairs  by  the  Baton  Rouge  Electric 
Company  to  reduce  the  assessment  of 
the  company's  franchise  from  $452,530, 
as  fixed  by"  the  board,  to  $67,375,  the 
Louisiana  Supreme  Court  held  that  the 
board  was  not  justified  in  adding  to 
the  earning  value  of  the  franchise  an 
additional  assessment  for  the  previ- 
lege  of  occupying  the  streets  or  for 
carrying  on  the  business  of  the  cor- 
poration, since  the  value  of  the  fran- 
chise is  to  be  determined  by  earning  ca- 
pacity. The  court  held  further  that  a 
public  utility  corporation  the  franchise 
of  which  is  assessed  according  to  the 
net  earnings  rule  is  entitled  to  have  de- 
ducted from  its  annual  earnings  the 
estimated  annual  cost  of  replacements 
or  renewals  of  its  tangible  property 
used  in  the  business.   (89  So.  244.) 

Pennsylvania  Courts  Bow  to  Supreme 
Court  of  United  States.  -The  case  of 
Ben  Avon  Borough  vs.  Ohio  Valley 
Water  Company,  which  began  before 
the  Pennsylvania  Public  Service  Com- 
mission nearly  five  years  ago,  has 
finally  come  to  a  conclusion.  In  this 
case  a  decision  was  originally  rendered 
by  the  commission  greatly  decreasing 
the  valuation  placed  upon  the  plant  by 
the  water  company  and  necessitating, 
if  sustained,  reductions  in  the  schedule 
of  rates.  The  Pennsylvania  Superior 
Court  overruled  the  commission  as  to 
five  of  the  items  of  valuation,  the  net 
result  of  which  action  would  have  been 
to  sustain  the  rates.  On  appeal  the 
Pennsylvania  Supreme  Court  reversed 
the  judgment  of  the  Superior  Court 
and  approved  the  findings  and  order 
of  the  commission.  The  judgment  was 
in  turn  appealed  to  the  United  States 
Supreme  Court,  which  reversed  the 
Pennsylvania  Supreme  Court  (sec 
Klectricai-  World,  Doc.  11,  1920, 
page  186)  upon  the  ground  that  the 
state  must  provide  a  fair  opportunity 
for  submitting  the  issue  of  confisca- 
tion by  fixing  too  low  a  rate  tf)  a  judi- 
cial tribunal  for  determination  upon 
its  own  independent  juilgment  as  to 
both  law  and  facts;  otherwise,  the 
court  of  last  resort  hekl,  the  order 
would  be  void  because  in  conflict  with 
the  Fourteenth  Amendment.  The  Supe- 
rior   Court    then    proceeded    to    recon- 

•Tlio  l>-ft-h.nni1  nnmb.r.i  ri-f<T  to  th<- 
vohini''  anri  th''  rlKht-hand  niimboiji  to  Hi>' 
p.igf  ot  tin-  N.itlon.'il  Kcportcr  System. 


sider  the  case  and  again  decreed  that 
the  order  of  the  commission  be  re- 
versed and  the  complaints  dismissed. 
The  cause  was  once  more  appealed  to 
the  Pennsylvania  Supreme  Court,  which 
now  affirms  the  judgment  of  the 
Superior  Court  and  dismisses  the  ap- 
peals. In  Beaver  Valley  Water  Com- 
pany vs.  Public  Service  Commission, 
the  Superior  Court  had  affirmed  a 
similar  commission  finding  out  of  def- 
erence to  the  ruling  of  the  Penn- 
sylvania Supreme  Coui't  in  the  Ben 
Avon  case.  The  Superior  Court  has 
now,  on  resubmittal,  reversed  itself, 
ordering  the  commission  to  dismiss  the 
complaints,  and  has  been  sustained  by 
the  State  Supreme  Court.  (114  At. 
369,  373.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Reasonableness  a  ""ac*or  in  Permis- 
sible Operating  Expenses. — The  mere 
fact  that  a  utility  has  spent  a  certain 
sum  of  money  for  operation  does  not, 
the  Indiana  Public  Service  Commission 
observed  in  denying  increased  rates  to 
a  gas  company,  necessarily  mean  that 
that  amount  must  be  allow-ed  as  an 
operating  expense,  if  it  appears  that 
the  expenditure  is  improper  or  that  it 
is  too  large.  Moreover,  the  commission 
has  to  remember  that  excessive  rates 
are  likely  to  result  in  a  falling  off  of 
consumption  and  a  consequent  failure 
of  financial'  benefit  to  the  utility. 

Fair  Value.  Not  Purchase  Price,  the 
Criterion.  —  A  North  Dakota  village 
having  raised  the  point  that  the  utility 
serving  it  had  been  allowed  a  valuation 
on  its  plant  larger  than  the  price  it  had 
paid  for  it,  the  Board  of  Railroad  Com- 
missioners of  that  state  replied:  "If  the 
public  is  charged  only  rates  based  on 
the  fair  value  of  this  property  as  de- 
termined by  this  board  after  consider- 
ing all  the  facts,  then  the  public  has 
no  complaint.  If  the  utility  has  paid 
more  for  the  property  than  it  is  worth, 
that  is  the  utility's  fault,  and  it  cannot 
recoup  itself  out  of  the  public.  If, 
however,  economic  conditions  and  the 
law  have  been  such  as  to  give  the 
utility  the  benefit  of  the  bargain,  that 
does  not  go  to  the  public.  The  public 
is  concerned  only  with  the  fair  value." 

Ten- Year  .\verage  of  F'rices  Used  in 
Figuring  Valuation  or  Electric  Utility. 
— The  Indiana  Public  Service  Commis- 
sion has  placed  a  valuation  of  $4,346,- 
653  on  the  Indiana  Railways  &  Light 
Company  of  Kokomo  for  rate-making 
purposes.  The  valuation  is  one  of  con- 
siderable importance  since  rates  au- 
thorized by  the  commission  will  hinge 
on  the  value  of  the  property  of  the 
company.  A  ten-year  average  of 
prices  from  1911  to  1920  was  used  by 
the  commission  in  figuring  the  value  of 
the  property.  Non-utility  property 
owned  by  the  company,  valued  at  $172,- 
585,  was  not  included  in  the  valuation. 
The  company  operates  interurban  lines, 
street-railway  lines,  electric  utilities 
and  heating  utilities  in  a  number  ot 
Indiana  cities,  including  Kokomo, 
Frankfort  and   Marion. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Ohio    Electric    Light    Association. — A 

meeting  of  the  new-business  co-opera- 
tions committee  of  this  association  is 
scheduled  for  Dayton  on  Wednesday, 
Dec.  7,  and  one  of  the  transmission 
and  distribution  committee  for  the 
same  city  on  the  following   day. 

Institute  Section  Meetings. — Section 
meetings  of  the  A.  I.  E.  E.  for  this 
month  are  scheduled  as  follows:  Dec. 
6,  Toronto,  "Distribution  Records  and 
Overhead  Distribution";  Dee.  8,  Balti- 
more, "Design  and  Construction  of 
the  Westport  Generating  Station,"  by 
A.  S.  Loizeaux,  and  "Operating  Prob- 
lems in  the  Westport  Generating  Sta- 
tion," by  A.  L.  Penniman;  Dec.  14, 
New  York  (joint  session  with  A.  S. 
M.   E.),  "Central-Station  Operation." 

N.  E.  L.  A.  National  Section  Meet- 
ings.— .January  meetings  of  the  Na- 
tional Electric  Light  Association  sec- 
tions are  scheduled  as  follows:  New 
Oi-ieans,  Commercial  National  Section — 
Jan.  18,  10  a.m.,  Lighting  Sales 
Bui-eau  and  Power  Sales  Bureau; 
Jan.  18,  2  p.m..  Electric  Vehicle 
Bureau  and  Merchandise  Sales  Bureau; 
Jan.  19,  10  a.m..  Advertising  and  Pub- 
licity Service  Bureau  and  education 
committee;  Jan.  19,  2  p.m.,  committee 
on  commercial  service  and  relations 
with  customers,  committee  on  "Elec- 
trical Salesman's  Handbook"  and  com- 
mittee on  electrically  equipped  furni- 
ture; Jan.  20,  10  a.m.,  executive 
committee.  New  York  City,  Technical 
National  Sectional  (all  meetings  at  10 
a.m.) — Jan.  23-24,  inductive  interfer- 
ence committee,  meter  committee  and 
underground  systems  committee,  main 
groups;  Jan.  25-26,  electrical  apparatus 
committee,  overhead  systems  commit- 
tee and  hydraulic  power  committee, 
main  groups;  Jan.  26-27,  prime  movers 
committee  and  safety  rules  commit- 
tee,   main   group. 


«^oming  .Meetings  of  Electrical  and 
Other   Technical   Societies 

A.     T.     E.     K.    .S.-.ti.)ii     Mi.-liiiRs — Baltimore. 

Due.  S  ;  .Vow  York,  Dec.  14. 
A.   I.   and   S.   K.    K.— Clpvoliind   Section.  Dec. 

i:;  :     riiitaKO    section.    Dec.    16  :     Pltts- 

liurgh     Sfclion.     Di-i-.     lH:     Philailelplii:! 

Section,  Dec.  20. 
.Xmeriran    Society   of   Mi'clumiral    Knchici'is 

— .N'l'W   York.   Pw.  T>-'J. 
American     Soeii'ty    of     Itcfi-lKi'ratinR:     Eniil- 

noers — .\ew   Yorli.    Dec.  5-7. 
Amcrii-an  Tn.slltule  of  Chemical  KnKlneers — 

Haltlmon-.   Dec.   6-f>. 
American     Physical    Society — Toronto.    De.-. 

27-30. 
.Vmerlran   .\ssoeiation   for  the  A(1\"an<'eminl 

q£  Seienci — Toronto,   Dec.   27-81. 
American    Kneineerinc    Council    —    Wasli- 

ington,  Jan.  .")-6. 
AVistern    Association    of    Electrical    Inspec- 

lors— ('hieago.  .Ian.  17-10. 
American    Sncietv   of   Civil    Rnsincer.'"— Xew 

Yorl<,   .Ian.    18-19. 
Lldhtinit  FIxInre  Dealers'  Society  of  ,\mer- 

Ica— .Milwaukee,  Jan.  30-Feb.  2. 
National    Meter   Committee.    N.    K   ti.    A. — 

SprinLMi.ld.    III..   Eel.,    in. 
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Men  of  ihe  Industry 

Changes  in  Personnel—  Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


E.  N.  Willis,  who  has  recently  been 
appointed  secretary  of  the  Southwest- 
ern Electrical  and  Gas  Association,  vice 
H.  S.  Cooper,  resigned,  conies  to  his 
new   position   after   ten   years   of  close 


touch  with  the  public  utilities  thvouyh- 
out  the  Southwest  from  both  a  commer- 
cial and  an  operating-  standpoint.  Mr. 
Willis  was  born  in  St.  Lawrence  Coun- 
ty, New  York,  in  1880.  He  was  gradu- 
ated in  electrical  engineering  from 
Lawrence  Scientific  School,  Harvard 
University,  in  1903.  He  was  connected 
with  the  General  Electric  Company  in 
Schenectady,  in  the  testing  department 
ind  as  construction  engineer,  from  li)Oo 
to  1911,  when  he  went  to  Dallas  to 
join  the  General  Electric  Company  of 
Texas,  later  the  Southwest  General 
Electric  Company,  as  assistant  to  the 
sales  manager.  In  1919  he  became 
manager  of  the  Houston  office  for 
Smith  &  Whitney,  power-plant  engi- 
neers. Mr.  Willis  is  well  acquainted 
with  public  utility  problems  and  men 
throughout  Texas  and  the  Southwest 
and  is  wi'll  qualified  for  his  new  work 
with    the    Southwestern   association. 

Dr.  Ernest  Fox  Nichols,  who  upon 
the  advice  of  physicians  recently  re- 
signed the  presidency  of  the  Massachu- 
setts Institute  of  Technology,  is  to  re- 
turn to  Cleveland  to  resume  the  di- 
rectorship of  the  Laboratory  of  Pure 
Science  maintained  by  the  National 
Lamp  Works  of  General  Electric  Com- 
pany, Nela  Park.  This  position  he  left 
previous  to  his  inauguration  as  the 
president  of  the  institute  on  June  S, 
last.  Because  of  ill  health  Dr.  Nichols 
never  actively  assumed  his  office.  In 
his  work  at'  Nela  Park  Dr.  Nichols' 
time  will  be  more  nearly  at  his  per- 
sonal disposal.  Dr.  Nichols  is  widely 
known  in  the  educational  and  scientific 
world.  He  has  done  much  scientific 
research  work  concerning  light,  and  his 
calculation  of  the  pressure  of  light 
upon  the  earth  is  accepted  universally. 


A  short  time  before  leaving  Cleveland 
he  jierfected  apparatus  for  measuring 
the  heat  of  the  stars.  From  1909  to 
1916  Dr.  Nichols  was  president  of  Dart- 
mouth College.  He  has  also  held  pro- 
fessorships at  Colgate,  Yale  and  Colum- 
bia universities  and  has  studied  at 
Kansas  Agricultural  College,  Cornell 
University,  the  University  of  Berlin 
and  Cambridge  University. 

Harry  C.  Abell,  formerly  vice-presi- 
dent and  engineer  of  the  American 
Light  &  Traction  Company  and  a  mem- 
ber of  the  firm  of  Emerson  McMillin  & 
Company,  has  been  elected  a  vice-presi- 
dent of  the  Electric  Bond  &  Share 
Company.  Mr.  Abell  has  taken  an 
active  interest  in  the  activities  of  the 
N.E.L.A.  for  a  number  of  yeai's  anil 
is  at  present  treasurer. 

Albert  AV.  Childs,  superintendent  of 
sales  of  the  Southern  California  Edison 
Company,  has  just  been  elected  chair- 
man of  the  advisory  committee  of  the 
California  Electrical  Co-operative  Cam- 
paign, with  L.  H.  Newbert  as  vice- 
chairman.  Mr.  Newbert,  who  is  man- 
ager of  the  East  Bay  Division  of  .the 
Pacific  Gas  &  Electric  Company,  had 
been  chairman  of  the  committee  since 
its  inception  in  1918.  Mr.  Childs  was 
born  in  Milwaukee,  Wis.,  in  1870, 
whence  he  moved  to  Los  Angeles  in 
1886  and  received  his  early  business 
training  in  real  estate  and  fire  insur- 
ance. He  entered  the  employ  of  the 
Southern  California  Edison  Company  in 
March,  1902,  serving  successively  as 
cashier,  district  manager  in  four  of  the 
most  important  districts,  assistant  gen- 
eral agent  and  superintendent  of  sales. 
He  was  promoted  to  the  last  position  in 
1913.     Mr.  Childs  has  long  been  active 


member  of  the  Co-operative  Campaign 
committee  since  October,  1918,  and  is 
thus  well  qualified  to  carry  on  the 
constructive  work  of  this  committee. 
H.  C.  Hasbrouck,  for  many  years 
associated  with  the  old  Public  Service 
Commission  of  New  York,  Second  Dis- 
trict, as  head  of  the  accounting  and 
statistical  department,  has  resigned 
from  the  new  commission  to  become  as- 
sociated with  H.  C.  Hopson  in  New 
York  on  matters  of  finance,  accounts, 
taxes  and  public  utility  rates.  Mr.  Has- 
brouck is  a  native  of  Troy,  N.  Y..  and 
received  his  early  education  in  the  pub- 
lic schools  of  that  city.  After  his  grad- 
uation from  Cornell  University,  where 
he  specialized  in  economics,  history  and 


in  electrical  affairs  on  the  Pacific 
Coast.  He  has  served  on  numerous 
committees  of  the  National  Electric 
Light  Association,  including  the  chair- 
manship of  the  Pacific  Coast  Division 
commercial  committee.     He  has  been  a 


H.    C.    HASBROLCK 


political  and  social  science,  he  served 
for  a  time  as  assistant  to  the  registrar 
of  that  institution.  In  July,  1908,  he 
received  an  appointment  as  junior 
statistician  with  the  then  recently  or- 
ganized Public  Service  Commission  for 
the  Second  District  and  had  remained 
with  that  body  and  its  successor  in 
various  capacities  ever  since.  In  1913 
charge  of  the  commission's  division  of 
statistics  and  accounts  was  given  to 
him,  and  he  continued  to  perform  thi. 
duties  of  that  position  until  the  reor- 
ganization of  the  public  service  com- 
missions in  July  last.  AA  hen  the  two 
commissions  were  consolidated  Mr. 
Hasbrouck  became  deputy  chief  account- 
ant of  the  commission,  in  immediate 
charge  of  the  accounting  and  statistic  il 
work  of  the  Albany  office,  through 
which  most  matters  relating  to  finances 
and  accounts  of  the  up-state  companie> 
have  been  handled.  Since  July  1  be 
has,  therefore,  had  supervision  over 
most  of  the  work  previously  done  by 
the  division  of  capitalization  and  the 
division  of  statistics  and  accounts  of 
the  up-state  commission. 

Mr.  Hasbrouck  is  known  to  public 
utility  interests  outside  of  New  York 
State  by  reason  of  his  membership  for 
several  years  on  the  committee  of  statis- 
tics and  accounts  of  public  utilities  of 
the  National  .■\ssociation  of  Railway 
and  I'tilities  Commissioners.  He  was 
chairman  of  the  special  coniniittee  of 
three  which  prepared  the  original  draft 
of  the  uniform  systems  of  accounts  for 
electrical  and  gas  companies  which  the 
1920  committee  presented  to  the  na- 
tional association  at  its  annual  conven- 
tion last  year  with  the  recommendatJOl 
that  they  be  made  the  basis  for  um- 
form  accounting  in  all  states. 
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W.  L.  Tindall,  formerly  secretary  and 
general  manager  of  Tindall  &  White, 
Inc..  lighting  bowl  manufacturers.  New 
York,  has  been  made  president  and 
genei'al  manager  of  the  company. 

R.  J.  Wensley,  engineer  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  has  left  for 
an  extended  trip  through  England  to 
study  electrical   conditions. 

C.  L.  Steber  has  been  appointed  the 
Chicago  representative  of  a  St.  Louis 
fuse  manufacturer,  the  Bussman  Manu- 
facturing Company.  Mr.  Steber  suc- 
ceeds J.  S.  Jacobson,  who  will  devote 
his  entire  efforts  to  his  own  products. 

M.  I.  Scott,  for  some  time  in  charge 
of  crane-motor  production  with  the 
General  Electric  Company  at  Fort 
Wayne,  Ind.,  has  been  transferred  to 
the  Erie  (Pa.)  works  of  the  company. 
Crane-motor  production  in  the  futun- 
will  be  caiTied  on  there.  W.  H.  Keller- 
meyer  is  taking  Mr.  Scott's  place  at 
Fort  Wayne. 

Oswald  Dale,  formerly  vice-pi-esident 
of  the  Irvington  Varnish  &  Insulator 
Company,  who  recently  returned  from 
Europe,  has  been  appointed  general 
manager  of  the  Pittsburgh  Insulating 
Company,  Pittsburgh.  Mr.  Dale  while 
in  Europe  made  a  study  of  the  Eng- 
lish and  French  insulating  material 
markets. 

C.  A.  Cotton,  well  known  in  the  Xew 
England  electrical  field  as  a  motor  sales 
representative  with  headquarters  at 
Boston,  has  established  offices  in  that 
city  in  his  own  name.  He  will  repre- 
sent the  Northwestern  Manufacturing 
Company  of  Minneapolis,  builder  of  di- 
rect-current and  alternating-current 
motors,  and  the  Sunlight  Electrical 
Manufacturing  Company  of  Warren, 
Ohio,  manufacturer  of  fractional-horse- 
power split-phase  motors  in  the  New 
England  territory  with  headquarters  at 
100   Pear!    Street,   Boston. 

E.  .1.  Mora,  until  recently  engineer 
and  manager  of  the  electrical  depart- 
ment of  the  Pacific  Commercial  Com- 
pany, Manila,  P.  1.,  the  agent  of  the 
General  Electric  Company,  has  entered 
into  partnership  in  that  city  with  A.  G. 
Hillberg,  C.  E.,  under  the  firm  name  of 
Hijlberg  &  Mora,  electrical  engineers 
and  contractors.  Mr.  Mora  for  a  time 
was  connected  with  the  Johns-Manvillo 
Company  and  the  West  Pennsylvania 
Railway  Company  as  electrical  engineer. 
Mr.  Hijlberg  was  associate  editor  of  the 
E-iyhieeri»;i  Record  for  a  number  of 
years.  He  has  devoted  considerable 
time  to  the  study  of  hydro-electric  di - 
velopment. 

Fred  B.  Uhrig,  for  the  past  forty 
years  an  employee  of  the  Western  Elec- 
tric Company  and  widely  known  in 
electrical  circles,  has  retired  from  ac- 
tive service.  Mr.  Uhrig  was  employed 
by  the  Western  Electric  Company  a.s"  an 
office  boy  in  Chicago  in  1881.  By  188.i 
he  had  become  editor  and  service  man 
and  in  1895  credit  man  of  the  Chicago 
office.  When  the  Denver  branch  was 
opened,  in  .January,  190.3,  Mr.  Uhrig 
was  chosen  as  its  manager.  The  fol- 
lowing year  he  went  to  Kansas  Citv  as 
manager  of  the  distributing  branch 
there,  and  with  the  exception  of  :. 
short  period  in  1909  in  St.  Louis,  h( 
has  ever  since  been  manager  at  Kan- 
sas City  and  Western  district  manager. 
He  has  contributed  much  to  the  devel- 
opment of  his  company's  business  in 
the  Southwest  between  the  Mississippi 
and  the   Rockies. 


W.  T.  Cotter,  for  the  past  ten  years 
manager  of  the  Davenport  ( Iowa) 
branch  of  the  Crane  Company,  has 
been  appointed  manager  of  the  Omaha 
(Neb.)  branch.  The  appointment  takes 
effect  on  Jan.  1.  His  successor  at 
Davenport  has  not  yet  been  appointed. 

E.  E.  Aldous  has  been  appointed  the 
representative  of  the  .-Vmerican  Steel 
&.  Wire  Company  for  the  Duluth,  St. 
Paul  and  Minneapolis  territory.  Mr. 
.\ldous  has  been  in  the  serT.-ice  of  the 
company  for  twenty  years.  He  will 
have  his   headquarters   in   St.   Paul. 

F.  T.  Coup,  until  recently  in  chai-ge 
of  the  Milwaukee  office  of  the  Wagner 
Electric  Manufacturing  Company,  St. 
Louis,  has  been  appointed  district  man- 
ager in  charge  of  the  Cincinnati  office 
of  the  company.  Mr.  Coup  is  well 
known  in  the  trade,  havang  been  con- 
nected with  the  Wagner  company  for 
many  years. 

S.  N.  Clarkson,  consulting  engineer 
of  St.  Louis  and  former  associate  West- 
ern editor  of  the  Electrical  World, 
has  been  selected  as  permanent  secre- 
tary of  the  Power  Club,  with  head- 
quarters at  506  Laclede  Gas  Building, 
St.  Louis,  Mo.  Up  to  the  present  time 
the  duties  of  secretary  have  been  per- 
formed bv  one  of  the  members.  .Of 
late  years  C.  H.  Roth,  of  Roth  Brothers 
&  Company,  has  given  a  very  large 
amount  of  time  and  effort  to  this  work. 
Now  the  activities  of  the  organization 
have  gi-o\%'n  to  the  point  where  they 
require  more  of  the  secretary's  time 
than  it  is  felt  any  one  member  should 
be  asked  to  give.  Mr.  Clarkson  brings 
to  the  Electric  Power  Club  a  wide  com- 
mercial and  engineerfng  experience  in 
the  manufacturing,  central-station  and 
industrial  branches  of  the  electrical 
industry  in  addition  to  a  broad  con- 
ception of  the  entire  industry  and  a 
wide  acquaintance  gained  in  the  two 
years  he  was  a  member  of  the  edi- 
torial staff  of  the  Electrical  World. 
Mr.  Clarkson  was  educated  in  .■Aus- 
tralia and  came  to  this  country  seven- 
teen years  ago.  He  has  been  con- 
nected with  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  the 
Union  Electric  Light  &  Power  Company 


Benjamin  P.  George,  who  has  just 
been  re-elected  president  of  the  Elec- 
trical Credit  .Association,  Central  Divi- 
sion, has  been  the  recipient  of  many 
honors  at  the  hands  of  the  credit  men 
of  the  electrical  industry.  In  1919  he 
was  elected  president  of  the  national 
body.  For  five  years  previous  to  that 
he  had  served  the  Central  Division  of 
the  body  as  its  representative  on  the 
board  of  the  national  association.  At 
the  1920  meeting  of  the  Central  Divi- 
sion he  was  made  pi-esident,  the  post 
to  which  he  has  been  re-elected.  Born 
in  Concord,  N.  H.,  in  1862,  Mr.  George 
was  graduated  from  Dartmouth  College 
in  the  class  of  1884,  and  ever  since 
that  time  virtually  all  of  his  activities 


have  been  along  credit  or  financial 
lines.  He  was  interested  in  credit 
matters  for  about  fifteen  years  before 
he  became  closely  connected  with  the 
electrical  industry  as  credit  manager 
for  the  Beardslee  Chandelier  &  Manu- 
facturing Company  in  1908.  Mr. 
George  is  still  responsible  for  the 
credit  policy  of  that  company,  although 
in  1917  the  additional  responsibility  of 
being  its   treasurer  was   given  to   him. 


Obi  til  ar 
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of  .St.  Louis  :ind  the  .Milwaukee  Elec- 
tric Railway  &  Light  Company.  A  de- 
tailed account  of  his  activities  in  the 
electrical  industry  appeared  in  the 
Electrical  World  for  March  12  last, 
on  page  622. 


James  Healey,  special  sales  engineer 
of  the  Mutual  Electric  &  Machine 
Company,  Detroit,  Mich.,  died  on  Nov. 
15.  from  pneumonia,  at  the  age  of 
sixty  years.  Mr.  Healey  was  prominent 
in  the  electrical  field,  particularly  in 
the  vicinity  of  Detroit  and  Chicago. 
He  was  fonnerly  associated  with  fhe 
American  Telegraph  &  Telephone  Com- 
pany and  had  traveled  extensively  all 
over  the   world. 

Timothy  J.  Lynch,  for  about  thirty 
years  superintendent  of  the  Danvers 
(Mass.)  municipal  electric  lighting  de- 
partment, died  recently  at  Salem,  Mass., 
as  the  result  of  a  street-railway  ac- 
cident. He  was  about  sixty-four  years 
of  age.  The  Danvers  plant  was  one 
of  the  first  municipal  installations  in 
the  country.  About  two  years  ago  it 
was  converted  into  a  substation  from 
which  energy  is  distributed  by  the  de- 
partment after  purchase  from  the 
Eastern  Massachusetts  Electric  Com- 
pany, operating  the  Salem-Malden  in- 
terconnection. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Better  Feeling  Continues  in  Motor 
Market 

ALTHOUGH  the  road  to  full  recovery  still  appears  long 
.  in  the  motor  market,  there  is  an  improved  tone  to  both 
inquiries  and  orders  where  persistent  sales  effort  has  been 
shown,  as  recently  noted  in  these  columns.  Unless  some- 
thing- foreseen  occurs,  the  opinion  of  well-informed  circles 
is  that  a  gradual  strengthening  of  demand  will  persist 
during  the  winter  and  that  by  next  fall  extremely  active 
conditions  will  be  realized  compared  with  present  sales. 
During  the  past  few  months  good  progress  has  been  made 
in  filling  orders  from  factory  and  distributers'  stocks,  and 
yet  this  has  not  been  done  to  an  extent  that  has  curtailed 
factory  production  beyond  the  clearly  evident  necessities  of 
the  market.  Factory  production  has  been  called  upon  to 
an  extent  little  appreciated  to  fill  such  orders  as  have  been 
received,  and  while  the  publication  of  ratios  is  not  author- 
ized, it  may  be  said  that  on  many  orders  more  than  two- 
thirds  of  the  units  required  have  been  lately  fabricated  in 
the   manufacturing  plants. 

Labor  conditions  tend  to  improve  as  liquidation  proceeds; 
raw  materials  are  plentiful,  and  production  plants  are  being 
tuned  to  the  most  efficient  pitch  allowable  in  relation  to  the 
scale  of  pi'esent  business,  at  least  in  the  more  progressive 
concerns.  Best  of  all,  the  underlying  gains  in  genei'al  busi- 
ness, while  not  spectacular,  are  imparting  more  encourage- 
ment to  industry,  and  the  latent  market  for  motorization  is 
far  from  developed.  With  many  other  constructive  activi- 
ties it  bids  fair  to  expand  if  the  hoped-for  agreement  to 
limit  arms  is  adopted  by  the  Washington  conference. 


Insulated-Wire  Raw  Materials  Reaching 
Higher  Price  Levels 

SEVERAL  of  the  raw  materials  used  in  the  manufacture 
of  insulated  wire  have  reacted  from  their  previous  low 
price  levels  and  have  started  to  climb  once  more.  In  some 
quarters  the  rise  in  price  of  rubber  is  thought  to  have  been  a 
trifle  too  rapid,  but  a  recession  to  the  extremely  low  prices 
of  sixty  days  ago  is  held  to  be  unlikely. 

W^ithin  the  last  sixty  days  i-ubber  has  shown  decided 
strength,  and  the  present  prices  are  appi'oximately  the  same 
as  those  prevailing  around  the  first  of  the  yoai\  The  ques- 
tion of  further  advances  depends  entirely  upon  demand,  and 
there  is  little  reason  to  conclude  that  demand  can  increase 
very  largely  for  several  months,  so  that  prices  may  be  ex- 
pected to  remain  stationary  for  the  time  being.  There  are 
good  stocks  of  insulated  wire,  and  even  if  this  were  not  so 
the  total  percentage  of  rubber  production  consumed  by  the 
w-ire  industry  is  not  large.  On  the  other  hand,  large  manu- 
facturers of  automobile  tires  have  announced  radical  reduc- 
tions, and  there  is  a  feeling  that  this  might  stimulate  enough 
demand  for  rubber  to  keep  prices  at  today's  levels.  The 
proposal  of  the  rubber  growers  to  stimulate  the  imarket  by 
limiting  production  according  to  advices  has  met  with  failure 
through  lack  of  co-operation,  but  many  arc  holding  for 
higher  prices.  Up-river,  fine,  was  quoted  at  24  cents  on 
Nov.  2,3,  first,  latex  crepe,  at  183  cents,  and  ribbed  smoked 
sheets  at  183  cents  per  pound,  an  increase  since  Nov.  1. 

While  the  cotton  market  has  been  irregular,  prices  ai'e 
still  well  up.  The  weakness  was  derived  in  great  part  from 
English  influence,  and  this  has  somewhat  worn  off.  Lai'ge 
spinners'  takings  for  the  past  week  have  been  high,  and  the 
fact  that  they  have  taken  not  only  1,700,000  bales  more  since 
Aug.   1  than  last  year,  but  also  900,000  bales  more  than 


during  the  active  period  of  1919,  has  had  a  decided  influence 
on  sentiment.  Cotton-yam  prices  clo.'^ed  for  October  some- 
what off  from  maximum,  but  there  is  little  likelihood  of  their 
declininjr  any  considerable  amount,  enough  at  any  rate  to 
bring  them  down  to  the  low  levels  of  four  or  five  months 
ago.  As  long  as  the  raw-cotton  market  continues  to  win 
back  to  normal  a  strong  cotton  yam  market  is  naturally  to 
be  expected.  So  far  higher  cotton  has  not  entered  greatly 
into  governing  the  price  of  insulated  wire  and  insulating 
material,  but  this  is  due  mainly  to  .small  demand  for  the 
products  themselves. 

Copper,  the  most  important  of  the  raw  materials  in  this 
product,  has  been  strong  since  the  beginning  of  September, 
with  only  an  occasional  slump.  There  are  a  number  of 
authorities  who  predict  l.'i-cent  copper  by  spring,  and  this 
forecast  seems  to  be  justified  by  the  willingness  of  buyers 
to  cover  their  needs  for  the  next  si.\  months. 


Signs  of  Improvement  in  Export 
Credit  Situation 

THE  foreign  exchange  situation  has  ceased  to  be  the 
bugaboo  of  six  months  ago,  according  to  statements 
made  by  L.  R.  Browne,  credit  manager  of  the  International 
Westei-n  Electric  Company,  in  a  talk  last  week  before  the 
National  Association  of  credit  men  at  their  monthly  "foreign 
credit  round  table."  With  the  exception  of  the  Far  East, 
Mr.  Browne  remarked,  where  the  depreciation  of  silver  has 
been  an  impediment,  and  a  few  countries  in  South  America, 
the  buyers  ai-e  showing  more  faith  in  the  future. 

"Mexico  in  particular  has  staged  a  buying  'comeback,'" 
he  said;  "our  neighbor  to  the  south  is  in  the  field  for  almost 
every  type  of  supply.  The  same  promising  conditions  are 
noticeable  in  Colombia  and  Peru.  While  the  demand  as  yet 
is  a  modest  one  compared  with  the  pre-slump  period,  history 
will  prove  that  it  is  the  very  stuff  of  which  all  grreat  buying 
movements  are  made.  Some  of  the  South  American  coun- 
tries have  used  the  cotton  boom  to  relieve  their  financial 
troubles.  They  also  deem  it  expedient  to  swallow  the  dif- 
ference in  exchange  rates  now  existent,  under  the  impres- 
sion that  by  the  time  deliveries  are  completed  on  their  new 
orders  the  money  market  will  have  displayed  a  still  better 
tendency  in  their  favor.  Another  hopeful  sign  is  the  move- 
ment among  merchants  of  Mexico,  Cuba,  Venezuela  and 
Colombia  gradually  to  settle  up  overdue  accounts.  Exporters 
are  finding  many  of  their  foreign  clients  ready  to  accept 
the  exchange  losses  and  balance  up  their  books.  Cuba  is 
particularly  active  in  this  respect." 

An  increase  in  trade  with  the  Far  East  may  be  expected 
soon,  according  to  Mr.  Browne,  as  silver  bullion  has  ap- 
preciated more  than  12  cents  an  ounce. 


Prices  on  Western  Red-Cedar 
Poles  Drop 

AGEN'ERAL  decrease  in  the  delivered  price  of  western 
red-cedar  poles  has  been  put  into  effect  by  a  number  of 
the  largest  producers.  A  40-ft.  pole,  8-in.  top,  may  now  be 
bought  in  New  York  in  carload  lots  at  ?U>.l.i.  The  former 
price  was  $19.10,  so  that  the  drop  on  this  size  is  about  1^ 
per  cent.  Quotations  on  other  sizes  f.o.b.  New  York  are  as 
follows:  40-ft.,  7-in.,  $14.35;  35-ft.,  8-in.,  $14.10;  35-ft.. 
7-in.,  $11.85;  35-ft.,  6-in.,  $9.55;  30-ft.,  7-in.,  $8.55;  30-ft., 
ti-in.,  $G.S0;  25-ft.,  7-in.,  $6.80;  25-ft.,  6-in.,  $5.05.  The 
decrease  all  down  the  line  averages  about  15  per  cent. 
This  move  of  tlie  producei-s  came  somewhat  unexpectedly 
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even  to  those  closely  connected  with  the  industry.  Pro- 
ducers had  declared  that  there  was  little  basis  for  a  re- 
duction until  freight  rates  were  cut,  and  for  that  reason 
few  looked  for  a  drop  until  after  the  first  of  the  year.  How- 
ever, there  are  large  stocks  on  hand,  and  it  is  thought  that 
the  move  was  made  in  order  to  get  these  stocks  out  of  the 
way  by  inducing  a  buj'ing  movement.  So  far,  it  was  stated 
by  one  large  producer,  the  drop  has  not  had  a  great  deal  of 
effect  on  demand.  There  is  a  fair  amount  of  new  con- 
struction in  most  parts  of  the  eountiy,  together  with  the 
usual  amount  of  repair  and  maintenance  work.  Manu- 
facturei-s  of  high-tension  appai-atus  report  good  sales  in 
i-ural  territory,  and  this  indicates  that  farm  lines  are  going 
ahead.     Much  of  this  business  centers  in  the  Middle  West. 


Wire  Shows  Inclination  to  Follow 
Copper  Market 

DURING  the  past  week  both  weatherproof  and  bare 
wire  have  become  firmer  in  many  parts  of  the  country 
jobbers  quoting  I  cent  a  pound  higher  than  last  week's 
base  prices.  In  other  centers  prices  are  somewhat  spotty, 
with  some  jobbers  high  and  others  low.  Discounting  the 
size  of  stocks,  an  increase  in  wire  prices  has  been  looked 
forward  to  since  the  activity  of  the  copper  market  started 
in  September.  Whether  this  rise  in  wire  is  a  flurry  or 
not,  authorities  take  it  to  signify  approaching  recovery  of 
the  market. 

Boston  reports  an  advance  by  jobbers  of  h  cent  on 
weatherproof,  which  is  now  at  16  cents  per  pound.  Storm 
damage  in  that  section  is  expected  to  increase  demand 
there,  though  at  the  beginning  of  the  week  the  properties 
damaged  were  making  repairs  chiefly  out  of  stock.  In 
Atlanta  there  has  been  an  equal  advance  on  both  bare 
and  weatherproof.  The  orders  there  are  reasonably  good 
on  Xos.  4  to  8  inclusive,  and  stocks  are  large.  St.  Louis 
jobbers  are  quoting  15  and  1.5J  cents  per  pound  on  bare 
and  weatherproof  respectively.  Demand  is  dull,  with  stocks 
heavy.  Chicago  and  New  York  jobbers  are  at  variance 
on  prices,  though  the  majority  seem  to  be  sticking  to  the 
old  figure. 

So  far  rubber-covei-ed  has  not  followed  the  lead  of  bare 
and  weatherproof.  Prices  vary  a  great  deal,  though  job- 
bers' quotations  even  in  the  same  city  varying  as  much 
as  60  cents  per  1,000  ft.  of  rubber-covered  No.  14.  The 
trend  of  the  copper  market,  however,  is  forcing  all  copper 
products  higher,  and  to  this  rather  than  demand  may  be 
laid  wire  increases. 

Continued  Improvement  Shown  in 
Collections  and  Credits 

IT  IS  reported  by  a  large  electrical  jobber  that  the 
average  basis  of  collections  for  the  whole  country  has 
been  reduced  about  five  to  si.x  days.  On  the  first  of 
November  collections  were  averaging  almost  exactly  sixty 
days,  while  at  the  present  time  they  are  between  fifty- 
four  and  fifty-five  days.  Much  of  this  improvement  is 
ascribed  to  a  general  reduction  in  interest  rates,  with  the 
resultant  easier  money  market,  and  to  generally  improved 
basic  conditions. 

At  the  present  moment  the  Northwest  is  perhaps  the 
worst  spot.  In  North  and  South  Dakota  there  have  been 
many  bank  failures,  and  this,  coupled  with  low  prices  of 
farm  products,  has  brought  the  average  of  collections 
higher  there  than  in  any  other  part  of  the  country. 

In  the  Southeast  conditions  run  about  the  same  as  last 
month  with  flashe.s  of  further  improvement  showing  here 
and  there.  Collections  range  from  fifty  to  sixty  days,  with 
the  average  close  to  fifty. 

The  general  improvement  in  the  southern  and  central 
sections  has  materially  bettered  credit  and  collection  con- 
ditions for  jobbers  in  the  Middle  West  and  Southwest. 
Current  obligations  are  being  met  within  thirty  to  sixty 
days,  but  there  remain  a  quantity  of  long-term  obligations 
which  have  been   standing  for  as   much   as   a   year.     The 


latter,  however,  are  being  steadily  liquidated.  In  the  more 
northern  states  collections  are  on  an  average  of  forty-five 
days,  all  obligations  considered.  However,  these  results 
are  not  being  obtained  without  considerable  work  on  the 
part  of  credit  managers.  Credit  conditions  generally  are 
on  a  much  sounder  basis  and  more  liberal  purchases  are 
being  permitted. 

The  Intermountain  district  shows  some  improvement. 
However,  taxes  there  are  felt  to  be  very  high,  and  this 
is  retarding  collections.  There  seems  to  be  plenty  of  money 
for  investment,  however,  and  this  is  an  encouraging  fact. 
Credits  are  being  well   scnatinized. 

Pacific  Coast  collections  are  a  shade  better,  although 
during  the  past  month  a  number  of  firms  have  been  forced 
to  reorganize.  New  credits  there  are  being  very  jealously 
watched  and  very  few  are  reported. 

Collections  in  New  England  are  slightly  better  than  last 
month,  and  while  considerable  variation  exists  between 
different  jobbers'  conditions,  a  more  optimistic  feeling  is 
evident.  Current  payments  are  being  made  in  about  sixty 
days,  though  here  and  there  outstanding  accounts  are  run- 
ning a  little  longer.  The  three  months'  period  seems  to 
have  jnelded  to  better  business,  and  a  maximum  of  seventy- 
five  days  represents  about  the  most  unfavorable  condition. 
In  some  cases  the  tendency  to  obtain  cash  discounts  for 
pi'ompt  payment  is  more  evident.  On  the  whole,  the  out- 
look is  good. 

New  Yoi-k  collections  are  running  about  sixty  days. 
Conditions  are  practically  the  same  as  last  month,  except 
that  the  outlook  is  brighter. 


Metal  Market  Situation 

THE  copper  market  is  running  along  steadily  with  a  good 
amount  of  business  and  numerous  inquiries.  Many  of 
the  large  producers  have  already  sold  the  amount  of  copper 
set  aside  for  1921  and  have  withdrawn  from  the  market  as 
far  as  deliveries  over  the  balance  of  the  year  are  concerned. 
The  only  month  they  are  quoting  is  January,  at  133  cents 
per  pound,  as  against  13  S  cents  a  week  ago. 

Domestic  demand  continues  good,  while  foreign  buying 
has  been  somewhat  weak  during  the  last  few  days.  How- 
ever, taking  last  week  as  a  whole,  European  and  Japanese 
buying  has  been  good,  with  Germany  buying  about  two- 
thirds  that  taken  by  Europe.  French  buying  has  been  fairly 
good  and  Italy  has  been  taking  electrolytic  and  blister  in 
moderate  amounts.  Domestic  brass  mills  ai-e  finding  Decem- 
ber business  holding  up  well. 

Lead  is  featured  by  a  firmer  market  abroad,  London  cables 
being  7s.  6d.  higher  for  spot  at  £25  17s.  6d.  The  domestic 
situation  is  quiet,  though  this  is  largely  seasonal  and  indica- 
tions point  to  a  strong  revival  of  demand  in  the  spring. 

It  became  known  earlier  in  the  week  that  the  .A.luniinum 
Company  of  America  had  reduced  its  quotation  on  98-99 
per  cent  ingots  from  24.50c.  to  $19. 00c.  per  lb.  with  cor- 
responding reductions  on  other  grades.  These  reductions 
went  into  effect  on  Nov.  15  but  were  not  announced  until 
Nov.  28. 


NEW  YORK  METAL  MARKET  PRICES 

K.,v.  21.  1921  N'ov    28.  1921 

Copper                                                                     £         s     d  £       «       d 

London,  standard  spot 66         7      6  67       7       6 

Cent*  per  Pound  Tent"  prr  I*ouod 

Primo  I.nko 13.371—13.50  13  50 

F.lcrtrolvtic 13  25  13   50 

Casting 12  50—12  62)  12.87) 

Wirrbaac 14.75     1500  14.75—15.00 

Lead.  Am.  S.  A  R.  Co.  price 4  70  4.70 

Antinionv 4  55  4.55 

Nii-kel.  innol 41    00  41.00 

.'<hppt  linr.  f.  o.  b.  nnelter 9  00  9.00 

Zinc  spot 5.15  515 

Tin.  .Slraite 29  75  30  00 

Aluminum.  98  to  99  per  ceDt 24.50  l«.00 

OLD  METALS 

CVnta  per  Pound  Cents  per  Pound 

Heavy -opper  and  wire 10   50—1100  10  50—1100 

Hra.«,  lioavv        5.00  —  5  25  5  00  —  525 

Hra«.  liehi         4.75    -5.00  4  75  —  500 

lead,  heavy                                                         3  75--4l2t  3  75  —  4   12; 

Zine, old  scrap ..     2  50  —  275  2  50  —  2  7> 
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The  Week 

IN  TRADE 

Prices   When    Quoted    Are    Those    Prevailing   at   the 

Opening   of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


BUSINESS  in  strictly  electrical  circles  during  the  past 
wtek  has  been  on  an  even  keel,  just  as  it  has  been 
through  the  whole  month  of  November.  However,  for 
all  its  lack  of  high  spots,  the  month  will  e.xceed  October 
in  sales,  accorthng  to  large  New  York  jobbers.  Other 
cities  have  had  virtually  the  same  sort  of  business.  From 
now  on  orders  may  be  expected  to  drop  off  a  little  as 
inventory  time  approaches.  Reports  from  various  sections 
indicate  that  holiday  business  expectations  are  subsiding 
a  trifle.  Still,  there  is  the  chance  that  this  season  may 
surprise  the  pessimists   just  as  did  last  season. 

General  industrial  conditions  are  improving.  St.  Louis 
reports  several  steel  mills  on  full  schedule,  while  the  same 
thing  is  noticed  in  Atlanta.  Textile  conditions  in  NfW 
England  are  good.  Electrical  supplies  are  moving  well, 
although  a  widely  diversified  demand  is  shown  by  different 
sections  of  the  country.  Radio  receiving  sets  are  selling 
heavily  in  Chicago  on  account  of  the  broadcasting  of 
grand  opera  there.  In  Massachusetts  and  in  the  Pacific 
Northwest  overhead  line  supplies  are  in  demand  on  account 
of  storm  damage. 

There  is  considerable  agitation  in  the  Intermountain 
region  over  the  reduction  of  through  freight  rates  from  the 
East  to  the  Pacific  Coast  without  a  corresponding  decrease 
in  the  I'ates  to  intermediate  points  in  the  district.  Jobbers 
there  fear  this  situation  will  seriously  affect  business. 


NEW  YORK 

Electrical  business  seems  to  have  held  its  own  during 
the  month  of  November,  and  while  actual  figures  are  not 
yet  available,  most  jobbers  feel  confident  that  October 
sales  have  been  exceeded.  The  demand  for  wiring  mate- 
rial continues  on  an  even  keel  with  individual  orders 
slightly  increasing  in  the  quantity  per  order.  Prices  re- 
main virtually  the  same  as  last  week,  with  perhaps  a 
little  stiffening  in  wire  prices,  although  this  is  offset  by 
large  stocks  carried  by  some  jobbers. 

Heating  appliances  and  other  household  devices  are  mov- 
ing better  and  holiday  orders  are  more  plentiful.  The 
trade,  however,  has  been  inclined  to  go  slow  on  ordering 
large  stocks,  preferring,  it  seems,  to  take  chances  on  a 
shortage  rather  than  be  overstocked. 

Conduit. — Prices  remain  at  about  the  same  levels  as 
last  week.  The  smaller  sizes  are  moving  fairly  well,  and 
jobbers  state  that  buying  is  in  a  little  larger  quantities. 
Jobbers  quotations  this  week  were  as  follows:  For  J-in. 
black  pipe  in  2,.'")00-ft.  lots,  $48.90;  ij-in.,  ?62.70,  and  1-in., 
$89.32  per  1,000  ft.  Galvanized  pipe  in  the  same  sizes 
was  quoted  at  $.'')3.97,  $69..58  and  $99.47  per  1,000  ft. 
Jobbers  stocks  are  good  in  nearly  all  sizes. 

Rubber-Covered  Wire. — Although  there  have  been  con- 
siderable increases  in  the  costs  of  i-aw  material,  jobbers' 
prices  remain  virtually  where  they  were  last  week.  In 
5,000-ft.  lots.  No.  14  rubber-covered  is  quoted  at  $6.50  to 
$6.77  per  1,000  ft.  Demand  is  fair  and  some  jobbers  have 
large  stocks  on  hand. 

Flexible  Armored  Conductor. — This  material  continues  to 
move  very  well.  Jobbers  have  been  able  to  replenish  stocks 
during  the  past  week,  and  immediate  delivery  can  now 
be  made  on  moderate-size  orders.     No.  14.  two-wire,  single- 


strip,  is  quoted  at  $44.50  to  $46  per  1,000  ft.  in  lots  of 
that  quantity.  Double-strip  is  quoted  at  $46.50  to  $48 
per  1,000  ft. 

Lamp  Cord. — No  change  in  price  was  noted  this  week 
and  demand  is  moderate.  No.  18,  cotton,  twisted,  sells  for 
.*  12.90  per  1,000  ft.  and  parallel  in  the  same  size  for 
$15.60  per  1,000  ft.  stocks  generally  are  good. 

Tape. — This  material  is  moving  in  proportion  to  the 
demand  for  other  wiring  supplies.  Both  friction  and  rubber 
tape  were  quoted  at  36  cents  per  pound  in   100-lb.  lots. 

Heating  Appliances. — Household  devices  are  showing 
more  activity  than  at  any  time  heretofore.  Hollow  ware, 
grills  and  toasters  are  moving  fairly  well  on  account  of 
holiday  orders. 

Loom. — The  demand  is  dull  and  stocks  are  small.  In 
1,000-ft.  lots  both  the  .■fs-in.  and  the  5 -in.  sizes  were  quoted 
at  $18  per   1.000  ft. 


CHICAGO 

Electrical  trade  has  not  changed  materially  this  week. 
Wiring  materials  are  still  moving  well  and  the  majority  of 
jobbers  have  not  raised  their  prices  because  they  prefer  to 
wait  until  their  present  stocks  are  sold.  Lamp  sales,  par- 
ticularly in  the  smaller  sizes,  are  reported  gokig  strong. 
Sales  on  radio  receiving  sets  are  increasing  because  a  new 
station  in  Chicago  is  broadcasting  gi-and  opera.  Schedule 
material  is  progressing  steadily  and  prices  are  stable.  While 
a  few  jobbers  are  not  very  optimistic  as  to  trade  for  the 
remainder  of  the  year,  the  majority  of  them  feel  that  busi- 
ness will  be  good  to  those  who  go  out  and  get  it. 

Flexible  Armored  Conductor. — Activity  on  this  material  is 
repoited  good,  but  the  price  on  No.  14  two-wire  double- 
strip  still  varies  from  $46  to  $48  per  1,000  ft.  in  5,000-ft. 
lots.     Stocks  are  ample. 

Conduit. — Movement  on  black  conduit  has  been  steady 
with  the  i-in.  black  pipe  selling  between  $46.50  and  $48 
per  1,000  ft.  in  5,000-ft.  lots.  Jobbers  report  their  stocks 
sufficient  for  present  trade. 

High-Tension  Equipment. — An  increased  number  of  in- 
quiries on  13,200-volt  farm-line  equipment  was  reported  this 
week  by  one  manufacturer.  Since  the  usual  inquiry  asks 
about  6,600-voIt  equipment,  these  inquiries  seem  to  indi- 
cate that  longer  lines  are  contemplated.  .■\n  order  of  100 
ejector  cut-outs  was  sent  to  Detroit  by  another  company. 

Pliers. — Demand  has  been  fair  and  stocks  are  ample.  The 
6-in.  side-cutting  Klein  plier  sells  for  $2.80  and  the  8-in.  for 
$3.75. 

Schedule  Material. — Jobbers  report  fairly  good  movement 
on  this  material.  The  key  socket  sells  for  $18.15,  the  key- 
less for  $16.50,  both  in  box  lots  of  100.  Pull-chain  sockets 
are  selling  at  $33  per  100.  Snap  switches  arc  quoted  at 
$18.50  in  lots  of  100. 

Fuses. — Demand  for  fuse  plugs  is  holding  steady  and 
stocks  are  fair  to  good.  In  lots  of  1,000  or  more  they 
sell  for  $28  per  1,000.  The  non-renewable  cartridges, 
3-amp.  to  30-amp.,  sell  for  $9.60  per  100  in  standard  pack- 
ages. 

Lamp.s. — Dealers  state  that  the  small-size  lamps,  from  25 
watts  to  75  watts,  are  moving  well.  Gas-filled  lamps  are 
also  becoming  popular.  Some  sales  on  200-watt  lamps  for 
industrial  purposes  are  reported. 

Fixtures. — Dealers  state  that  while  there  is  a  good  move- 
ment on  small  fixtures  for  residences,  the  best  activity  is  on 
industrial  or  office  fixtures. 

Radio  Equipment. — The  impetus  created  by  broadcasting 
grand  opera  has  increased  the  sale  of  this  equipment.  Job- 
bers report  good  sales  on  complete  receiving  sets  ranging 
from  $25  to  $40. 

Wire. — .■\lthough  the  copper  market  has  strengthened 
slightly,  many  jobbers  have  not  increased  their  prices  on 
either  weatherproof  rubber-covered  or  bare  wire.  Sales  on 
rubber-covered  No.  14  at  $6.60  per  1.000  ft.,  in  5,000-ft- 
lots,  are  progressing  well.  Weatherproof  wire  is  moving 
fairly  at  16 J  cents  a  pound  in  1,000-lb.  lots.  The  bare  wire 
base  is  still  at  16-1  cents. 
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BOSTON 

Trade  continues  in  fair  volume  without  there  having  been 
much  brisk  buying  in  the  pa  t  week.  Despite  the  holiday 
interruptions  the  trend  of  sales  is  toward  more  active  order- 
injET-  Small-order  business  still  dominates  the  market.  Ap- 
pliance sales  are  beg-inning  to  respond  to  the  holiday  appeal, 
but  stocks  are  thus  far  ample.  Prices  remained  fairly  steady 
last  week  except  under  very  sharp  competition.  Weather- 
proof wire  is  a  little  stiffer  on  current  quotations.  Build- 
ing operations  outside  Boston  are  proceeding  toward  better 
conditions,  but  within  the  city  proper  new  projects  are  slow 
to  materialize.  Central-station  outputs  are  improving,  some 
companies  showing  decided  gains  over  last  year,  ranging 
from  3  to  15  per  cent.  Jobbers'  stocks  are  being  kept  rela- 
tively low,  but  no  shortages  of  material  were  reported  Mon- 
day. General  business  in  New  England  is  spotty,  with 
continued  healthy  sales  of  textile  products,  fairly  good 
leather  sales  and  slightly  imjnoving  metal-product  move- 
ments. Collections  are  somewhat  better  than  last  month. 
-A.  heavy  consumption  of  overhead-line  material  began  Mon- 
day among  eastern  New  England  utilities,  which  were  hai'd 
hit  by  a  sleet  storm  starting  Sunday,  preliminary  estimates 
of  the  losses  exceeding  half  a  million  dollars. 

Motors. — Gradual  improvement  in  motor  demand  is  appar- 
ent. Current  orders  are  being  met  partly  from  stock  and  in 
part  from  factory  pi-oduction.  Prices  show  little  change, 
and  small  units  are  in  chief  demand. 

Lamps. — Better  movement  in  both  portables  and  fixtures 
is  reported.  Stocks  are  in  fine  shape  for  a  good  holiday 
trade.  .A.n  exceptionally  satisfactory  sale  of  lamps  ha?  been 
a  feature  of  this  fall's  business,  considering  other  branches 
of  the  trade. 

Loom. — Steady  sales  without  .■  pectacular-sized  orders  are 
noted.  The  /--in.  size  moves  around  $16.50  per  1,000  ft.  in 
5,000-ft.  lots  and  the  i-in.  size  around  $19.  The  feeling  that 
prices  are  unsatisfactorily  low  continues  to  be  manifested  in 
jobbing  circles. 

Flexible  .\rmored  Conductor. — Building  construction  con- 
tinues to  absorb  fair  quantities  of  this  material.  Stocks  are 
easily  meeting  requirements.  No.  14  single-strip  was  selling 
Monday  at  S48  to  §50  per  1,000  ft.  in  5,000-ft.  lots  and  at 
$49  to  $51  where  double-strip  is  specified. 

Lamp  Cord. — Easy  conditions  prevail  as  to  supply.  A 
moderate  demand  is  under  way,  with  No.  18  cotton-covered 
cord  selling  at  $14.50  per  1,000  ft.  in  1,000-ft  lots,  prices 
being  open  on  5,000-ft.  shipments. 

Rigid  Conduit- — Relatively  quiet  demand  characterizes 
this  week's  trade.  On  5-in.  black  pipe,  in  less  than  5,000-ft. 
lots,  $67.91  is  asked,  and  on  galvanized  pipe,  in  the  same 
size  and  quantity,  $73.36  per  1,000  ft. 

Appliance-^. — Hollow  ware  for  socket  and  table  use  is 
moving  better,  and  in  some  quarters  washing  machines  show 
quicker  sales.  The  lighter  class  of  heating  devices  is  being 
sought  for  the  holiday  trade.  Further  improvement  is 
expected  daily. 

Wire.     Rubber-covered  wire  is  moving  well  at  $6J>5  per 

000  ft.  in  5,000-ft.  lots.  Weatherproof  base  has  advanced 
i  Lent  per  pound  to  16  cents.  Storm  damage  is  expected 
to  increase  the  demand  for  the  latter  soon  on  various 
eastern  Massachusetts  properties,  but  on  Monday  of  this 
week  repairs  were  being  made  chiefly  out  of  central-station 
stocks. 


top  of  the  approaching  inventory  season.  Most  jobbers  are 
making  their  purchases  for  immediate  demands  only,  while 
the  contractors  are  placing  orders  in  smaller  sizes  than  is 
the  rule  throughout  the  year.  Owing  to  the  continued  warm 
weather,  holiday  purchases  have  not  become  generally  in 
evidence. 

Industrial  conditions  in  the  state  at  large  continue  to  dis- 
play a  firmer  tone,  recent  reports  of  the  textile  mills  show- 
ing that  88  per  cent  of  the  mills  are  running  full  or  over- 
time, 10  per  cent  one-half  time  and  that  2  per  cent  are  idle. 
Most  of  the  mills  in  operation  state  they  have  ordei-s  on 
hand  sufficient  to  take  the  output  of  the  next  sixty  days. 

Exhaust  Fans. — The  movement  of  this  specialty  has  been 
somewhat  disappointing  throughout  the  year,  and  there  is 
little  pick-up  in  sight.  Therefore  local  stocks  have  been 
allowed  to  become  somewhat  spotty,  though  factory  ship- 
ments are  good. 

Portable  Drills. — A  continued  steady,  but  not  heavy,  de- 
mand is  to  be  noted  in  this  line,  the  automobile  trade  causing 
a  slight  stimulation  in  sales.  No  recent  change  in  price  has 
been  reported. 

Christmas  Tree  Outfits. — Contrary  to  the  usual  schedule, 
little  or  no  activity  is  evidenced  in  this  line.  Jobbers  report 
a  very  small  volume  of  orders  from  retailers,  this  being  due 
to  overstocking  by  retailers  last  fall. 

Farm-Lightmg  Outfits. — This  business  continues  to 
brighten,  jobbers  reporting  increased  sales  and  interest, 
particularly  in  Mississippi  and  Georgia.  Sales  in  Alabama 
and  Florida,  however,  are  lather  slow.  Local  stocks  are  in 
good  shape. 

Rigid  Conduit. — A  continued  steady  movement  in  this 
line  is  reported,  though  the  volume  still  remains  somewhat 
small.  All  sizes  are  on  hand  in  sufficient  quantities,  with  the 
exception  that  some  jobbers  report  shortages  in  3i.-in.  and 
4-in.  black  and  galvanized.  No  lecmt  change  in  price  is 
reported. 

Safety  Switches. — The  sales  in  this  line  continue  to  in- 
crease because  of  the  adoption  of  ordinances  in  the  smaller 
towns  requiring  the  installation  of  safety  devices.  The 
30-amp.  two-wire  switch  is  still  the  most  popular.  Some  of 
the  jobbers  report  that  recent  heavy  demands  have  re(luce<l 
their  stocks  to  a  spotty  condition. 

Dry  Batteries.- — Sales  in  tlii>  line  are  on  the  increase,  the 
demand  being  from  the  territory  generally.  Stocks  are  in 
good  shape  with  quotations  on  barrel  lots  at  31  cents  each. 

Flashlights. — The  fall  season  has  caused  a  slight  increase 
in  the  movement  of  this  line,  while  the  sale  of  batteries  and 
la"ips  continue  to  hold  up  satisfactorily.  Jobbers  report 
ample  stocks. 

^^  ire. — A  price  advance  of  50  cents  per  100  lb.  in  both 
weatherproof  and  bare  wire  is  reported  today,  with  reason- 
ably good  orders  being  received  for  sizes  No.  6  to  No.  8 
inclusive.  Rubber-covered,  with  the  exception  of  No.  12 
and  No.  14,  is  somewhat  slow.  Both  varieties  are  on  hand 
in  ample  quantities. 


ATLANTA 


The  bond  issue  of  $8,8.-)0,000  recently  voted  by  the  city  of 
.■\tlanta  has  just  been  validated  by  the  Supreme  Court,  and 
the  Bond  Commission  announces  that  approximately  $3,500,- 
000  will  be  expended  during  the  year  of  1922.  Of  the  total 
issue,  $4,000,000  is  for  schools,  $2,K.',0,000  for  waterworks, 
$750,000  for  the  construction  of  the  Spring  Street  viaduct, 
and  the  remainder  devoted  to  sewers.  The  construction  of 
schools,  additions  to  pumping  eqviipment  and  construction  of 
the  Spring  Street  viaduct  will  be  the  first  activities  to  get 
under  way,  with  a  consequent  lessening  of  the  unemployed 
in  the  city.  The  electrical  jobbing  business  is  somewhat 
-luggish  as  a  result  of  the  Thanksgiving  holiday  coming  on 


ST.  LOUIS 


The  holiday  of  last  week  interfered  with  buying  from 
jobbers,  and  the  week's  volume  of  trade  was  consequently 
under  the  recent  averages.  Virtually  all  of  the  initial  re- 
quirements of  holiday  goods  have  been  ordered,  but  there 
remain  straggling  ordeis  for  small  amounts.  There  is  a 
possibility  of  further  orders  if  the  public  buys  as  anticipated, 
for  dealers  have  bought  very  consei-\'atively. 

The  industries  show  little  improvement  in  their  demand 
for  electrical  goods,  but  they  are  operating  on  a  better 
basis,  and  a  call  for  electrical  goods  should  normally  follow. 
Several  of  the  steel  mills  are  on  full  schedule,  with  reason- 
able back  orders.  The  railroads  are  not  buying  extensively 
as  yet,  but  are  making  healthy  inquiries,  presumably  in 
preparation  of  their  budgets  for  next  year. 

In  construction  work  some  improvement  in  the  underly- 
ing elements  is  indicated.  It  appears  that  reductions  in  labor, 
material  and  financing  costs  may  be  eflFected,  in  which  event 
a  large  volume  of  work  will  immediately  follow.  That 
promised   to  date,   if  the  reductions  are  of   sufficient  mag- 
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nitude,  amounts  to  $15,270,000.  While  no  job  in  the  list  is 
for  less  than  $200,000,  they  are  not  of  particular  concern  to 
the  electrical  industry,  for  they  consist  of  schools,  hospitals, 
bank  buildings,  etc.  No  industrial  work  is  included,  but  it 
would  surely  follow  in  goodly  amounts  if  the  construction 
costs  should  be  materially  lowered. 

Air  Heaters. — The  demand  has  slackened  because  of  the 
comparatively  mild  weather.  Dealers'  stocks  generally  are 
in  line,  but  those  of  some  jobbers  are  heavy.  All  buying'  is 
extremely  conservative. 

Table  Appliances. — The  demand  for  waffle  irons  continues 
good  and  stocks  are  still  low.  Percolators  and  toasters  have 
been  reasonably  well  stocked  by  dealers  and  their  demand 
is  consequently  decreasing.  The  public  interest  in  all  table 
appliances  this  year  is  very  encouraging. 

Wa.shing  Machines. — Indications  are  that  continued  im- 
provement in  demand  may  be  expected.  Sales  are  better  in 
southern  Missouri  and  Arkansas  and  are  holding  up  well  in 
the  northern  portion  of  this  territory.  Stocks  as  a  rule  are 
in  line  with  present  requirements. 

Ranges. — The  sales  in  this  territory  are  exceptionally 
quiet,  but  there  are  some  indications  of  improvement  in 
Missouri  and  Kansas.  Very  little  business  is  being  done  in 
St.  Louis,  though  no  discouragement  of  range  installations  is 
being  made  there  as  in  other  places  in  the  territory  where 
power  facilities  are  limited. 

Flatirons. — Sales  are  extremely  good,  in  the  opinion  of 
some,  better  than  normal  for  this  time  of  year.  The  lower 
prices  this  year  have  unquestionably  stimulated  purchasing. 
There  are  reasonable  stocks. 

Dishwashers. — A  buyer  is  occasionally  found,  but  the  de- 
crease in  prices  some  time  ago  did  not  create  much  interest. 
It  is  felt  that  still  lower  prices  and  considerable  educa- 
tional work  will  be  required  before  these  can  be  made  to 
move  in  satisfactory  volume. 

Wire. — An  increase  of  i  cent  per  pound  has  been  made 
in  the  base  prices  of  bare  and  weatherproof,  the  resulting 
prices  being  15  cents  and  15i  cents  respectively.  Rubber- 
covered  prices  are  unchanged.  No.  14  selling  for  S6.50  per 
1,000  ft.  in  5,000-ft.  lots  and  for  §6.40  per  1,000  ft.  in 
10,000-ft.  lots.  The  demand  for  all  wire  the  past  week 
was  dull.  Residential  jobs  are  being  completed,  and  there 
is  only  a  small  amount  of  industrial  and  commercial  work. 
Stocks  are  about  in  line,  with  a  tendency  to  be  heavy  in 
the  larger  sizes. 


PORTLAND— SEATTLE 

Stormy  weather  prevailed  throughout  the  Northwest  gen- 
erally during  the  past  week,  and  Portland  experienced  a 
very  unusual  and  severe  sleet  storm  which  completely 
demoi-alized  public  utility  service  in  the  district  covered  by 
the  storm.  Street-car  service  was  paralyzed,  and  the  two 
steam  lines  coming  down  the  Columbia  Gorge  had  at  one 
time  as  many  as  eight  or  ten  trains  bound  by  snow  and 
sleet.  One  power  company  lost  fourteen  continuous  miles 
of  transmission  line,  and  the  telephone  company  had  more 
than  twenty  miles  of  poles  and  wire  down  on  its  toll  lead 
in  the  goi-ge.  The  storm  caused  an  unprecedented  demand 
for  linemen  and  line  materials  of  all  kinds.  Portland  stocks 
of  insulators  and  line  tools  were  immediately  depleted  and 
other  Coast  cities  had  to  be  drawn  upon.  Some  high-tension 
insulators  are  coming  from  the  East  by  express.  Damage 
to  the  public  utilities,  exclusive  of  the  steam  roads,  will 
amount  to  approximately  $500,000. 

Business  in  general  in  both  Portland  and  Seattle  con- 
tinues to  improve  slightly  and  shows  some  gains  over  the 
marked  improvement  in  September  and  October.  The 
employment  situation  shows  some  improvement,  lumber 
business  is  good,  building  continues,  exports  are  heavy, 
and  the  situation  is  very  satisfactory  on  the  eve  of  the 
holiday  season.  In  the  city  election  in  Portland  the  1925  tax 
levy  carried  by  a  large  majority,  and  this  has  been  the 
cause  of  announcements  concerning  several  large  buildings. 

Reports  from  electrical  jobbers  indicate  that  tiie  electrical 
business,  in  common  with  others  generally,  is  well  sustained. 
Portland  jobbers  report   a  large  demand  for  weatherproof 


wire,  particularly  Noir  2,  4  and  6,  as  well  as  for  poles, 
cross-arms,  pins,  insulators,  pole-line  hardware,  duplex 
telephone  wire  and  galvanized-iron  wire. 

Hollow  Ware. — Jobbers  have  accumulated  hea%T  stocks 
in  anticipation  of  the  Christmas  trade.  Th»  carry-over 
from  a  year  ago  is  small.  A  volume  of  business  something 
in  excess  of  that  of  last  year  is  predicted. 


SAN  FRANCLSCO 

Welcome  rainfall  has  given  the  ground  a  needed  soaking. 
This  came  in  the  nick  of  time  according  to  the  farmers. 
Busine.'is  is  remaining  fairly  steady,  but  a  better  holiday 
season  is  predicted  than  last  year. 

Lamps. — Attention  is  drawn  to  an  error  in  last  week's 
issue  in  the  statement  that  Edison,  National  and  Westing- 
house  lamps  were  to  be  assembled  and  stored  in  the  Oak- 
land Lamp  Works.  The  inclusion  of  Westinghouse  lamps 
in  this  statement  was  of  course  a  mistake. 

Fixtures. — Remarkably  keen  competition  is  reportsd  on  all 
now  fixture  jobs,  down  to  the  smallest  dwellings. 

Electrical  Appliances. — Holiday  orders  have  been  placed 
by  most  dealers,  but  buying  is  lighter  than  last  season,  not 
only  because  of  larger  stocks  left  over  but  because  of  a 
general  expectation  of  a  sharp  drop  after  the  first  of  the 
year.  Waffle  irons  are  selling  very  well.  Another  specialty 
which  has  become  standard  with  most  local  dealers  is  a 
IJ-lb.  electric   iron. 

Vacuum  Cleaners. — A  slight  increase  in  sales  is  reported 
by  a  few  manufacturers,  although  it  is  felt  that  the  action 
of  some  makers  in  offering  a  free  set  of  tools  writh  each 
machine  will  produce  bad  effects  for  the  future.  The  market 
is  still  steady,  averaging  about  $50  to  $60  per  machine.  Most 
of  the  sales  teams  have  been  withdrarvn. 

Ironers. — Business  is  holding  up  fairly  well,  although  the 
washer  business  is  poorer  than  it  has  been  all  year. 


SALT  LAKE  CITY— DENVER 

Jobbers  of  the  Intermountain  territory  are  considerably 
agitated  over  the  proposed  reduction  of  freight  rates  from 
the  East  to  the  Pacific  Coast,  without  corresponding  reduc- 
tions to  interior  points.  If  the  Interstate  Commerce  Com- 
mission cannot  be  prevailed  on  to  make  concessions  to  the 
Mountain  States,  it  is  believed  the  jobbing  territory  com- 
manded by  Salt  Lake  City  and  Denver  will  be  materially 
reduced  and  business  in  general  seriously  damaged.  Strong 
and  concerted  protest  is  being  made  against  the  pending 
action.  The  concern  uppermost  in  every  mind  just  at 
present  is  taxes.  Forecasts  indicate  that  all  records  for 
delinquency  will  be  broken,  since  the  rates  are  high  and 
money  is  scarce.  It  is  believed,  too,  that  this  universal 
obligation  is  going  to  cut  in  on  the  Christmas  trade  as  never 
before.  However,  there  are  healthy  signs  of  holiday  buying. 
Electrical  merchants  are  stocking  fairly  wel!  with  such 
items  as  are  usually  in  demand  at  this  season. 

With  the  advent  of  a  spell  of  cooler  weather  business 
generally  has  shown  a  healthy  increase.  Building  of  cot- 
tages continues  unabated,  with  builders'  hardware  and 
electrical  equipment  in  good  demand.  Road  construction  is 
proceeding  vigorously  in  many  counties,  employing  hun- 
dreds of  men  formerly  out  of  work.  With  the  completion 
of  crop  harvesting  the  demand  for  agricultural  labor  has 
fallen  to  a  low  mark. 

Collections  show  little  improvement  from  week  to  week. 
That  there  is  considerable  money  for  investment  is  indicated 
in  the  healthy  tone  of  the  bond  market.  Unusual  rates  of 
interest,  however,  ar  edemanded  as  a  prerequisite  condition. 

Air  Heaters. — The  general  trade  has  been  disappointing. 
Sales  featuring  price  concessions  have  secured  a  few 
orders.  A  fall  phenomenal  for  high  temperature  is  the 
cause  of  inactivity. 

Vacuum  Cleaners. — No  item  of  electrical  merchandise  is 
being  more  consistently  and  steadily  pushed  by  jobbers  and 
dealers  alike.  Demonstrations  and  educational  work  gen- 
erally are  keeping  up  a  lively  trade.  Stocks  are  good  in 
most  of  the  standard  makes.  There  have  been  no  recent 
price  changes. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


G.  E.  Plans  Substitutes  for 
Navy  Electric  Work 

A  statement  from  the  Schenectady 
plant  of  the  General  Electric  Comiiany 
announces  plans  for  increased  employ- 
ment to  be  offered  part  of  the  employees 
of  the  plant  there  to  take  the  place  of 
the  prospective  discontinuance  of  naval 
building.  The  company  intends  to 
build  a  substantial  quantity  of  large 
apparatus  for  stock  and  will  also 
arrange  for  a  considerable  amount  of 
repair  and  maintenance  work  to  be 
done  during  the  winter  months.  The 
statement  does  not  mention  the  number 
of  men  involved  or  the  value  of  the 
work  to  be  undertaken. 

Present  conditions  at  the  Schenec- 
tady plant  are  considered  good  under 
prevailing  conditions.  There  has  been 
no  recent  lay-off  and  the  announced 
retrenchment  program  has  been  car- 
ried out  in  part  only.  Although  the 
plant  is  working  on  several  orders,  in- 
cluding one  for  the  Japanese  govern- 
ment, electrical  work  for  the  American 
government  has  claimed  a  good  part  of 
the  production.  A  number  of  men  were 
laid  off  when  that  work  was  tempo- 
rarily cancelled.  When  the  company 
received  release  on  the  navy  woi-k  about 
.500  men  were  put  back  to  work.  Com- 
plete cessation  of  the  work  would  affect 
about  1,000  men,  but  it  is  hoped  to  take 
care  of  a  large  percentage  of  this  num- 
ber by  the  stock  and  repair  work  men- 
tioned above. 

During  its  existence  the  company  has 
received  orders  for  $100,000,000  worth 
of  electric  drive  machinery  for  ships, 
the  gieater  percentage  of  this  within 
the  last  five  years.  Naval  disarmament 
may  cut  off  some  lucrative  business  for 
the  company,  but  it  is  felt  that  this  loss 
will  be  more  than  counterbalanced  by 
increased  orders  from  mercantile  ship- 
ping interests.  The  company  has  sold 
in  the  aggregate  approximately  2,000,- 
DOO  hp.  ir  electric  turbines  for  ship 
drive,  together  with  all  the  auxiliary 
apparatus. 


Ohio  Vacuum  Cleaner  Company 
Sales  Encouraging; 

Some  interesting  figures  on  vacuum 
cleaner  sales  for  the  three  months  of 
August,  September  and  'October  are 
given  in  the  November  issue  of  the  Red 
Band,  the  house  organ  of  the  Ohio  Elec- 
tric Company,  Cleveland.  The  same 
article  also  details  a  number  of  reasons 
for  business  optimisim  and  reads  in 
part  as  follows: 

"Although  sales  fell  off  slightly  dur- 
ing Oct/)hcr,  the  three-month  average 
for  August,  September  and  October  is 
•'>3  per  cent  greater  than  the  low  month, 
and  the  October  increase  is  64  per  cent. 
.Sales  for  August  were  20  per  cent 
greater  than  for  ,luly  and  the  Septem- 
ber total  showed  an  increase  of  82 
per  cent.  Inquiries  increased  7  per 
cent,   to   .53    per  cent  greater  than   the 


July  record,  while  the  three-month 
average  was  boosted  to  43  per  cent 
increase.  The  August  increase  was  29 
per  cent  and  that  for  September  46  per 
cent. 

"Every  barometer  points  to  steadily 
bettering  conditions.  Every  big  busi- 
ness man  is  growing  more  optimistic, 
more  certain  that  business  is  coming 
back  has  'turned  the  corner.'  Business 
is  just  coming  into  its  new  season  of 
blossom  and  fruit;  the  frost  is  out  of 
the  ground,  hardships  virtually  over. 
There  is  no  doubt  about  that.  Yet  how 
many  fail  to  see  the  hopeful  signs  on 
every  hand.  The  farmer's  buying 
power  and  willingness  to  buy  are  un- 
doubtedly on  the  increase.  The  wheels 
of  production  are  whirling  faster. 
Freight  is  moving  in  greater  volume 
e\'ery  month. 

"Governor    Harding    savs:    'Business 


will  not  again  dip  as  low — nor  will  it 
go  as  high — as  it  went  before.  The 
crisis  has  passed  without  most  people 
knowing  when.  We  need  not  look  to 
heaven  for  a  sign  that  conditions  have 
improved.  Actual  prosperity  was  never 
as  great  as  it  seemed.  Actual  depres- 
sion was  never  as  low  as  it  seemed. 
The  present  is  the  time  for  the  con- 
structive,   hard-working    optimist.' 

"The  public  has  great  buying  power. 
And  buying  power  begets  buying 
power.  When  one  industry  resume? 
others  automatically  re^nve,  and  indus- 
tries are  reviving." 


Burroughs  Machinery  Corporation 
Acquires  Burroughs  Company 

The  Burroughs  Composition  Machin- 
ery Corporation,  246  North  Tenth 
Street,  Newark,  N.  J.,  has  taken  over 
the  business  of  the  Charles  Bunoughs 
Company,  which  for  many  years  manu- 
factured hvdraulic  and  general  machin- 
ery at  141-149  Commerce  Street.  The 
company  was  known  to  the  electrical 
industry  as  a  manufacturer  of  machin- 
ery for  molding  various  types  of  insu- 
lators. A  short  while  ago  the  Com- 
merce Street  property  was  disposed  of 
to  the  city,  and  operations  will  be  car- 
ried on  in  the  future  at  the  North 
Tenth  Street  plant.  Charles  Burroughs 
is  president  of  the  new  organization. 


Central  Credit  Men  Discuss  Reconstruction 
Problems  at  Chicago  Meeting 

Co-operation  Between  Credit  and  Sales  Departments  and  More  Inti- 
mate Contact  with  Banks  Urged — Figures  Show  Large 
Increase  in  Claims  Over  Last  Year 

a  case  of  putting  the  right  man  in  the 
right  place.  With  this  accomplished, 
the  next  thing  to  do  would  be  the  sale 
of  electrical  appliances  and  central-sta- 
tion service.  However,  the  entire 
pi'oject  requires  an  extensive  educa- 
tional campaign,  and  Mr.  Dennis  sug- 
gested that  every  credit  man  get  behind 
these  movements. 

Other  topics  of  interest  were  treated 
in  addresses  on  "Value  of  Electrical 
Credit  Service,"  by  T.  C.  Russell,  presi- 
dent Russell  Electric  Company,  Chi- 
cago; "Creative  Credit  Management," 
by  C.  E.  Vandel,  Western  Electric 
Companv,  Kansas  City;  "Hard  Nuts 
to  Crack,"  by  A.  V.  Willet,  Western 
Electric  Company,  Chicago;  "The  View- 
point," by  M.  W.  Scanlon,  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  and  "Sample 
Credit  and  Collection  Form.s,"  by  H.  H. 
Pribbanow,  Julius  Andrae  &  Sons  Com- 
pany,  Milwaukee. 

B.  P.  George  was  re-elected  to  the 
president's  chair  and  to  the  national 
board.  J.  H.  Taylor  was  elected  to  the 
vice-presidency  and  also  to  the  execu- 
tive committee.  Elmer  Forsell  is  the 
other  new  member  on  the  executive 
committee. 

An  insight  into  the  past  year's  credit 
conditions  was  afforded  by  the  figures 
on  claims  reported  and  adjusted  during 
the  year  as  submifteil  to  the  meeting. 
The  total  number  of  claims  reported 
to  Nov.  1  was  104,727,  involving  $9,6.56,- 
701,  an  incieasp  of  43  per  cent  in  num- 
ber and  41  per  cent  in  amount  over  last 
year.  The  total  number  of  claims  ad- 
justed during  the  same  period  was 
f.l,R2.3,  involving  $5,441, 4'26.  This  con- 
ftitutcd  an  increase  of  59  per  cent  in 
number  and  69  per  cent  in  amount. 


Closer  co-operation  between  credit 
men  and  salesmen  was  advocated  by 
W.  E.  Sai'gent,  credit  manager  Cutler- 
Hammer  Manufacturing  Company,  in  a 
paper  presented  before  the  twenty- 
sixth  annual  meeting  of  the  Electrical 
Credit  Association  at  Chicago,  Nov.  17 
.•;nd  18.  Mr.  Sargent  stated  that  if 
salesmen  could  be  taught  a  few  credit 
fundamentals  these  two  departments 
would  work  in  closer  unison  for  better 
business.  He  also  suggested  a  personal 
acquaintance  between  credit  managers 
and  business  or  manufacturing  men. 

With  a  set  of  charts  George  A. 
Hughes,  president  Edison  Electric 
Appliance  Company,  Chicago,  showed 
very  clearly  the  past  trend  of  business 
conditions.  Since  1812  labor,  wholesale 
;ind  retail  prices  have  risen  for  thirty 
years  and  then  declined  for  twenty. 
Mr.  Hughes  declared  that,  considering 
the  price  peak  of  1920  and  the  1921 
reductions,  he  felt  business  had  turned 
the  corner;  but  he  advocated  short- 
term  bonds  and  ample  but  sinall  stacks 
in  order  to  take  advantage  of  the 
return  of  the  decline  cycle.  E  W. 
Shepard,  general  credit  manager  West- 
em  Electric  Company,  New  York,  in 
considering  credits  and  reconstruction, 
advised  a  closer  knowledge  of  business 
methods  in  the  sales  and  accounting 
departments  and  also  more  intimate 
contact  with  the  banks. 

With  fourteen  million  homes  unwired 
in  the  United  States.  Stanley  A.  Dennis, 
associate  editor  of  Etccttiral  Mcr- 
chftiidisiiiff,  presented  a  realistic  picture 
of  the  electrical  credit  men's  job  for 
1922.  He  said  that  it  was  up  to  the 
credit  men  to  find  out  whether  a 
dealer  was  a  good  dealer  or  whether  he 
would  make  a  better  contractor;  it  was 
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Equity  Receivership  for 
Habirshaw 

On  the  application  of  th<"  Habirshaw 
Electric  Cable  Company  John  B.  John- 
ston and  John  S.  Worley  have  been  ap- 
pointed by  Judge  Knox  in  the  federal 
court  as  receivers  in  etiuity  of  the 
Habirshaw  Electric  Cable  Company, 
Inc.,  the  Electric  Cable  Company  and 
the  Bare  Wire  Company.  The  plaintiff 
brougrht  the  equity  recevership  suit  as 
a  creditor  and  stockholder  of  the  three 
companies.  The  petition  stated  that 
the  defendant  companies  are  under 
joint  management  and  have  debts 
aggreE-ating  about  .$.''),000,000.  Their 
assets  are  estimated  at  about  $7,000,- 
000. 

Those  companies,  despite  their  assets, 
are  said  to  be  financially  embarrassed 
at  the  present  time  and  unable  to  pay 
ponding  and  maturing  claims.  The 
claims  of  the  Habirshaw  Electric  Cable 
Company  amount  to  $4^0,000  for  money 
loaned.  The  Habirshaw  Electric  Cable 
Coiiipanv,  Inc.,  has  a  capital  stock  of 
$92.''),000'.  Its  plant  is  at  Yonkers.  The 
Electric  Cable  Company  has  a  capital 
stock  of  $1,500,000  and  is  located  at 
Bridgeport,  Conn.  The  plant  of  the 
Bare  Wire  Company  is  in  New  York 
Citv.  The  company  is  capitalized  at 
$,".00,000. 

.According  to  the  papers  filed  the 
Habirshaw  Electric  Cable  Company, 
Inc.,  owes  about  $1,025,000  to  banks 
and  tru.st  companies,  $1,000,000  to 
merchandise  creditors  and  $680,000  to 
the  United  States  government,  the  bal- 
ance of  a  note  for  $1,247,000  accepted 
by  the  Secretary  of  War  in  1919.  Lia- 
bilities of  the  Electric  Cable  Company 
are  debts  to  banks  and  trust  companies, 
amounting  to  $525,000;  merchandise, 
$:{00,000,  and  $3.34,000  on  a  note  given 
to  the  Secretary  of  War  in  1918.  It 
was  said  that  under  a  trust  agreement 
there  is  also  a  joint  liability  of  $1,997,- 
000  in  debenture  bonds  issued  under 
a  trust  agreement  with  the  Guaranty 
Trust  Company.  In  connection  with 
that  transaction  the  plaintiff  is  under- 
stood to  be  liable  to  some  extent.  The 
Bare  Wire  Companv  is  said  to  owe 
$490,644  for  loans  and  $34,500  for  mer- 
chandise. 

With  the  filing  of  the  papers  in  the 
receivership  suit  the  counsel  for  the 
defendant  corporations  put  in  answers, 
admitting  the  allegations  of  the  plain- 
tiff. 

John  S.  Worley,  one  of  the  receivers, 
stated. to  a  representative  of  the  Elec- 
trical World  that  the  reorganization 
may  be  regarded  as  a  step  forward  in 
the  affairs  of  the  company  and  a 
necessary  move  toward  reorganization. 
All  the  defendant's  plants  will  be  kept 
in  production  as  before,  as  business  is 
showing  improvement.  The  Bridge- 
port plant  of  the  Electric  Cable  Com- 
pany at  the  present  time  is  running 
with  a  double  shift  and  is  close  to 
capacity. 

Corporation  Formed  to  Promote 
Foreign  Trade 

Five  non-competing  companies  have 
announced  their  joint  interest  in  the 
Associated  Machinei->'  Corporation,  a 
newly  organized  company,  formed  for 
the  purpose  of  promoting  the  foreign 
trade  of  the  constituent  companies. 
They  are  the  Blaw-Knox  Company  of 
Pittsburgh,  the  Novo  Engine  Company 
of  Lansing,  Mich.,  the  Pawling  &  Har- 
nischfeger  Company  of  Milwaukee,  the 


Chain  Belt  Company  of  Milwaukee  and 
the  Insley  Manufacturing  Company  of 
Indianapolis.  All  these  concerns  have 
p.  growing  trade  in  Burmah  and  other 
parts  of  India  and  in  Ceylon,  and  by 
the  co-ordination  of  sales  effort  they 
expect  to  enlarge  it  and  at  the  same 
time  be  in  a  position  to  render  more 
service  to  their  customers.  The  officers 
of  the  new  company  are:  Henry  Har- 
nischfeger,  president;  Clarence  E.  Be- 
nient,  vice-president,  and  Clifford  E. 
Messenger,  secretary  and  treasurer. 
Lionel  R.  Vinall-Moon  is  the  managing 
director  in  India,  and  Charles  L.  Lang- 
lotz  is  in  charge  of  the  New  York  office. 


Insulating  Oil-Testing  Service 
Started 

An  oil  testing  service  has  been  estab- 
lished by  the  Westinghouse  Electric  & 
Manufacturing  Company  whereby  oper- 
ators can  mail  samples  of  insulating  oil 
to  the  Westinghouse  works  for  test.  A 
thoroughly  dry  bottle  and  a  safe  mail- 
ing container  are  provided,  according  to 
the  announcement,  and  receipt  at  the 
works  is  followed  by  careful  testing 
and  a  prompt  report  of  test  result. 
This  fills  the  needs  of  many  power-plant 
operators  who  have  no  good  method  of 
telling  whether  or  not  their  transformer 
oil  is  in  perfect  condition. 

Considerable  thought  has  been  given 
to  the  development  of  this  service,  it  is 
stated,  with  the  idea  of  making  it  sim- 
ple for  the  operator  to  handle  and  giv- 
ing him  a  prompt  repoi-t  as  to  the  con- 
dition of  the  oil.  After  drawing  the 
sample,  the  operators  seals,  packs  and 
mails  the  bottle  to  the  engineering  lab- 
oratory of  the  Westinghouse  Company 
at  ?'ast  Pittsburgh.  An  instiiiction  and 
order  sheet  and  a  printed  return  label 
are  provided,  the  instructions  covering 
the  taking  of  the  sample  and  its  proper 
separation  for  mailing.  In  case  that 
the  tests  show  the  oil  not  to  be  in  first- 
class  condition,  the  proper  treatment  is 
suggested. 

Torrington  Doubles  Sales  of 
Last  October 

October  shipments  of  the  Torrington 
electric  vacuum  cleaner,  it  is  reported 
by  the  Torrington  Company,  exceeded 
the  shipments  of  October,  1920,  by 
more  than  200  per  cent.  The  company 
has  extended  the  time  limit  on  its 
special  offer  of  a  set  of  attachments 
free  with  each  cleaner  sold  from  Nov. 
30  to  Dec.  31.  This  nation-wide  drive 
to  popularize  the  attachments  should 
result  in  increase  in  future  sales. 


St.  Louis  Brass  to  Make 
Own  Glassware 

The  St.  Louis  Brass  Manufacturing 
Company  has  announced  plans  for  the 
erection  of  a  glass  factory  in  St.  Louis 
where  all  the  glassware  for  its  lighting 
fixtures  will  be  made.  All  of  its  glass- 
ware is  now  being  purchased.  The  fac- 
tory will  be  modern  in  every  respect 
and  will  be  equipped  for  making  white, 
crystal  and  opal  glass.  Construction 
work  will  not  be  started  until  building 
costs  are  lower  and  in  any  event  not 
until  next  spring. 

Vei-y  attractive  business  has  obtained 
during  1921,  according  to  E.  F.  Guth, 
president  of  the  company,  who  states 
that  the  number  of  "Brascolite"  and 
"Aglite"  lighting  units  sold  will  con- 
siderably exceed  that  in  any  preceding 
year  excepting  1920  and  will  amount 
to  about  60  per  cent  of  the  number  sold 
in  that  year.  The  present  plant  is  oper- 
ating now  with  virtually  ,-?  full  force. 
Business  in  the  brass  department  has 
been  extremely  good,  and  the  total 
volume  for  all  departments  will  com- 
pare quite  favorably  with  even  the  1920 
business.  The  demand  this  year  from 
office  buildings  has  been  dull,  but  good 
trade  has  been  found  in  fixtures  for 
clubs,  lodges,  churches,  hospitals  and 
hotels.  There  is  a  strong  demand  at 
the  present  time  for  fixtures  for  new 
hospitals. 

Midwest  Steel  Secures  Rights 
on  Air  Filter 

EXCLUSIVE  manufacturing  and 
sales  rights  for  the  North  American 
Continent  on  an  air  filter  for  genera- 
tors and  other  machinery  have  been 
secured  by  the  Midwest  Steel  &  Supply 
Company,  28  West  Forty-fourth  Street, 
New  York.  The  original  patents  are 
owned  by  European  interests,  and  there 
are  at  present  more  than  1.500  installa- 
tions in  industrial  plants  and  central 
stations  in  Europe.  The  filters  are 
furnished  in  interchangeable  units.  The 
Midwest  company  will  produce  them  at 
its  plant  in  Bradford,  Pa. 


National  X-Ray  Prepares  Package 
Showcase  Outfits 

In  oi'der  to  stimulate  sales  on  show- 
case lighting  fixtures,  the  National 
X-Ray  Reflector  Company.  235  West 
Jackson  Boulevard,  Chicago,  has  an- 
nounced its  policy  of  furnishing  "X- 
Ray  Scoopetes"  in  package  outfits  so 
that  jobbers  and  dealers  can  make  im- 
mediate shipments  direct  from  their 
stocks.  Since  there  are  two  standard 
types  and  length  of  showcases,  these 
package  outfits  are  supplied  for  stand- 
ard square  wood-frame  or  all-glass 
cases  in  6-ft.  and  8-ft.  lengths.  Each 
package  contains  in  addition  all  the 
necessary  material,  etc.,  to  equip  the 
case  completely,  except  lamps.  .A. 
system  of  cover  marking  shows  the 
number  of  lights  contained  and  also  the 
wood-frame  case  length. 


L.  J.  Land  announces  the  dissolution 
of  the  firm  of  Schwaitz  &  Land,  207 
Center  Street,  New  York  City,  dealer 
in  electrical  machinery,  power  plant 
equipment,  etc.,  and  that  he  will  con- 
tinue the  above  business  under  the  name 
of  L.  J.  Land  at  the  same  location. 

The  Packard  Electric  Company.  War- 
ren. Ohio,  announces  that  O.  T.  Hall. 
1926  Edmondson  Avenue,  Baltimore,  has 
been  appointed  as  its  exclusive  agent 
in  Maryland,  Virginia  and  the  District 
of  Columbia,  with  right  of  sales  to  all 
parties  but  the  United  States  govern- 
ment. 

Square  D  Opens  Sales  Office  in  St. 
Louis. — A  district  sales  office  has  been 
opened  by  the  Square  D  Company, 
Detroit,  manufacturei-s  of  inclosed 
switches,  at  312  International  Life 
Building.  St.  Louis.  J.  D.  Utley  has 
been  appointed  office  manager,  while 
W.  S.  Herman  is  district  sales  manager. 

The  Lamp  Salvage  Corporation  of 
America,  501  West  145th  Street,  New 
York  City,  i-ecently  organized  to  manu- 
facture electric  lamps,  etc.,  has  filed 
notice  of  change  in  name  to  tlie  Phoenix 
Lamp  Corpoi-ation. 

The  Riter-Conley  Company,  Oliver 
Building,  Pittsburgh.  Pa.,  announce.- 
that  it  has  opened  an  office  in  the  Scol- 
lard  Building,  Dallas;  Tex. 
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Foreign  Trade  Notes 


WATER  POWER  IX  PORTUGAL.— 
There  are  many  :>«-honies  under  considera- 
tion, according  to  the  Electrician,  for  utiliz- 
ing water  power  in  Portugal,  the  largest  of 
nliich  is  that  on  the  Douro  River,  wheie 
it  is  estimated  3."i(i,0(i0  hp.  can  be  developed. 
Before  this  can  be  carried  out  arrangements 
will  have  to  be  made  with  Spain,  as  the 
river  where  it  will  be  diverted  into  a  canal 
fiow.s  between  the  two  frontiers.  The  total 
horsepower  available  is  placed  at  more  than 
6011.000.  One  of  the  difficulties  in  all  water- 
power  schemes  in  Portugal  is  that  the  flow 
of  waters  in  the  rivers  is  very  low  in  sum- 
mer, owing  to  prolonged  drought,  while  in 
winter  there  aie  apt  to  be  floods. 

PROPOSED  SCHEME  TO  SUPPLY 
ELECTRICITY  FOR  XORTHAVEST 

COA.ST  OF  TASMANIA. — In  connection 
with  the  scheme  to  suppl.v  electricity  to 
the  towns  on  the  nortliwest  coast  of  Tas- 
mania, according  to  the  Indnstrinl  Ansfrii- 
lian  and  Mining  Standard,  it  is  proposed  to 
.secure  power  from  the  vicinity  of  Cradle 
Mountain.  In  onler  to  obtain  a  cheap  rate 
it  would  be  nece.ssai-y  to  enter  into  an  ar- 
rangement for  a  stated  quantity.  Devon- 
port  has  agieed  to  take  L'.OOn  hp.  ;  Ulver- 
stone,  it  is  suggested,  should  be  able  to  ab- 
.■;orb  500  hp..  Burnie  1,000  hp..  and  Wynard 
300  hp.  The  cost  of  connecting  the  coast 
with  the  government  scheme  is  estimated 
b.v  Mr.  Butters,  chief  engineer  of  the  gov- 
ernment Hydro-Electric  Department,  at 
£2ii0.fl00.  He  proposes  to  bring  electricity 
down  to  Penguin  and  step  it  down  for  dis- 
tribution at  tliat  center. 

ELECTRIC  RAILWAYS  FOR  IXDIA.— 
The  B.  B.  and  O.  I.  Railway  administration 
in  India,  according  to  Ehctrical  Industries, 
has  been  authorized  to  equip  its  suburban 
seiTice  for  electrical  operation. 

GROWING  DEMAXD  FOR  ELEC- 
TRICAL SUPPLIES  l.\-  SOUTH  AFRICA. 
— According  to  the  Commerce  Reports,  there 
is  a  growing  activity  in  the  electrical  trade 
in  South  .Africa,  owing  to  the  settlement 
of  the  building  trade  strike,  combined  with 
a  gradual  decline  of  wiring  supplies  as 
dealers  liquidated  their  higher-priced  stocks. 
Technical  journals  report  that  consignments 
of  electrical  goods  continue  to  arrive 
.steadily  from  Gnat  Britain  and  more 
slowly  from  the  continent,  and  the  United 
State-.  Shipments  from  England,  it  is 
stateu,  are  as  a  rule  taking  about  three 
weeks,  whereas  goods  from  Germany  ar- 
rived seven  or  eight  weeks  after  the  date 
of  drawine  upon  the  merchant.s.  In  the 
case  of  American  goods  five  or  six  weeks 
is  the  more  or  less  normal  time  of  delivery, 
counting  from  the  dale  of  drawing  upon  the 
South   African   bu.ver. 

SHORTAGE  OF  TKLEPHOXE  IXSTRU- 
MEXTS  AXl)  MATERIALS  IX  AUS- 
TP..\LIA. — Th>-  capital  cities  of  .\ustralia. 
according  to  report.s  from  Commissioner  A. 
W".  Ferrln  to  the  I)ernirtment  of  Com- 
merce, are  experiencing  a  severe  shortage- 
of  telephones.  In  Sydney  alone  about  Aug. 
1  more  than  4.00{i  instruments  were  lackini; 
and  a  later  shipment  of  l.OO"  relieved  the 
situation  to  only  a  limited  extent  as  a 
scarcity  of  other  materials  prevented  the 
Installation  of  most  of  the  telephones.  Six 
switchboards  ordered  in  .August.  I'.i2ii.  wr're 
still  undelivered  in  August.  1921.  and  of 
the  en.onn  telephones  ordered  at  the  .samr- 
time  only  P.Ooo  have  been  received,  whil- 
of  the  13S.000  Instruments  ordered  sine- 
August,  l!t20,  only  about  S.nfici  had  arrived 
in  Australia  a  ye.ir  later  .Material  valued 
nt   £1,000.000,   it   is  stated,   is  outstanding. 

NEW  TELEGR.VPH  LIXE  IX  P.RAZIL— 
The  Brazilian  .Minister  of  Public  Works 
on  Oct.  4,  1!»J1.  accoriling  to  the  Diiirin 
Omcial  of  that  date,  was  allotted  a  credit 
of  SO. 000  mllreis  for  the  construction  of  a 
telegraph  line  from  the  Iguacu  Falls.  Ca- 
tanUulKis,    Brazil,    to    Porto   Mendes. 

THE  OXAVAP.n  M.VXUFACTURIXG 
COMPAXY,  Kitchener,  Ont..  announces  that 
it  has  established  a  retail  branch  store  at 
40  .Xotre  Dame  Avenue.  Winnipeg,  under 
the  name  of  the  Eureka  Vacuum  Cleaner 
Company,  for  the  sale  of  the  "Eureka" 
vacuum  cleaner  and  the  ".Sunnysuds" 
washer. 

THE  ALLGEMEIXE  RLEKTRTCITAETS 
GKSKLLHCHAKT.  of  Germany,  h:.«  In- 
creased Its  dividend  from  14  per  cent  i«  7f< 
per  cent  after  setting  aside  Kin.ciOd.iiOd 
marks  for  maintaining  plant  repairs.  Within 
Ihe  next  year,  II  Is  said,  the  lioard  of 
directors  proposes  to  Issue  2.iO. 000,000 
nmrks  In  new  common  stock. 

RESTRICTTOX.S  REMOVED  OX  TM- 
rf'UTS  FROM  UNITED  ST.VTK.S  IXTf» 
ITAI,Y. — A  c.iblegram  from  Commercial 
Attach^   TI.    C     .McLean   at    Rome,    Italy,   to 


the  Department  of  Commerce  states  that 
the  removal  of  restrictions  on  the  importa- 
tion of  -American  products  has  been  made 
by  agreement  between  the  United  States 
and  Italy.  The  only  products  which  can- 
not be  imported  'without  a  license  are  cer- 
tain s>'nihetic  dyes  and  those  articles  the 
importation  of  which  is  reserved  to  the  gov- 
ernment, namely,  sugar,  tobacco,  saccharine, 
matches,  inlaying  cards,  .oats,  meats,  salted 
and  frozen  and    in   tin,  and  bacon. 

H  Y  D  R  O-E  L  E  C  T  R  I  C  PLAXT  FOR 
THEREZOPOLIS.  BRAZIL. — Plans  are 
under  way  for  the  installation  of  an  elec- 
tric lighting  and  power  system  at  There- 
zopolis,  a  summer  resort  within  easy 
reach  of  Rio  de  Janeiro,  according  to  As- 
sistant Trade  Commissioner  W.  E.  EJmbrye. 
Water  rights  have  already  been  obtained  on 
a  nearb.y  estate  where  a  large  hydro-electric 
plant  will  be  erected. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  markets.  Where  the  item  is 
numbered,  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning the  number. 

A  mercantile  firm  in  France  (Xo.  350)  de- 
sires to  i)urchase  all  kinds  of  electrical  ap- 
pliances for  household  uses,  particularly 
carjiet  sweepers  and  brushes  for  polishing 
hardwood  floors, 

-A  firm  in  Canada  fXo.  3511  desires  to 
purchase  portable  electric  lamps. 

ELECTRIC  EQUIPMEXT  FOR  POWER 
PLAXT  AT  XEWCASTLE,  AUSTRALIA.— 
Tenders  will  be  received  by  the  Government 
Railways  and  Tramwa.vs  Department.  Philip 
Street.  Sydney.  New  South  Wales.  .Aus- 
tralia, until  Feb.  22,  1922.  according  to  the 
ICh  ctricinn,  for  furnishing  and  erecting  one 
r.,iiiiii-kw.,  50-cycle  turbo-alternator,  with 
condenser  and  accessories,  at  the  Zarra 
Street  power  house,   Newcastle. 

IXSUL.ATED  CABLE  FOR  ELECTRIC 
SYSTEM  AT  BlilSB.AXE.  AUSTRALIA.— 
The  City  Electric  Company.  Brisbane,  Aus- 
tralia, according  to  the  Electrician  will 
receive  tenders  until  Feb.  10.  1922,  for  6 
miles  of  0.15-in.  paper-insulated  cable, 
suit-able  for  5.500  volts,  with  a  non-earth 
s\'stem. 

ti:lephon"e  eqt'ipmext  for  city 

OF  ADEL.AIDE,  -Al'STRALLA. — Tenders 
will  br  received  by  the  Deputv  Postmaster 
Gen.ral.  .Adelaide,  Australia,  until  Jan.  4. 
1922.  according  to  the  Electrician,  for  tele- 
phone apparatus  and  material,  including 
cords,  hand  sets,  supervisory  lamps,  plugs, 
jacks,  etc. 


New  Apparatus  and  Publications 


nEST.\URAXT  KITCHEN"  UNIT.  —  A 
nioior-drivn  unit  designed  to  take  over  all 
tlif  mixing,  beating,  whipping  and  strain- 
ing operations  in  the  hotel  or  restaurant 
kitchen,  known  as  "Kitchen  King"  has  been 
developed  by  th"  Hall  Kitchen  King  Com- 
pany. 1130  Race  Street,  Philadelphia. 

CREAM  SEPARATORS.— Two  new  mo- 
tor-driven cream  separators  of  the  link- 
blade  typi-  have  recently  been  placed  on 
the  market  by  D.  M.  Burrell  &  Company, 
Inc.,  Little  Falls.  N.   Y. 

ELECTRIC  WATER  HEATER.— An  im- 
proved model  of  the  circulation  "Sepco" 
autonratic  electric  water  heater  has  been 
placed  on  the  market  by  the  .Automatic 
Electric    Heater   Companj',    Warren,    Pa. 

TIMIXG  AXD  SIGX.VLLIXG  TXSTRU- 
MEXTS— The  Stronibere  Eleetri.-  Coinpanv 
209  West  Jack.son  Boulevard,  Chicago,  is 
distributing  bull.lin  No.  2H  describing  its 
"Process"  timing  and  signalling  Instruments 
recently  placed  on  the  market. 

ELECTRIC  HOIST— The  Shetiard  Elec- 
tric Cpfine  K-  Hoist  Companv,  .Monir>iir  Falls. 
Is  distributing  a  leaflet  describing  Its  "Lift- 
about."   a  small   general   utility  hoist. 

MOTOR."?  AXD  GENERATORS. —  The 
I'.'erN'Ss  Electric  Comi)anv.  Warren.  Ohio. 
Is  dlslrllmllng  bulletin  No  37-A.  covering 
Its    direct-current    "Multipolar"    motors   and 

generators 

AMPERE  METER  —The  Sangamo  Elec- 
tric Coinpatiy.  Springneld.  III.,  is  distribu- 
ting bulletin  Xo.  5S  (superseding  bulletin 
Xo.  50).  describing  its  locomotive  type 
ampere-hour  meter 

GEXERATORS  AND  MOTORS  _  The 
Eck  n>^lamo  &  Motor  Company.  Belleville, 
N.  J.,  hax  Issued  bulletins  Xos.  l.jon.  1,500, 


1,600,  1,900,  describing  its  direct-current 
motors,  vertical  motors,  back-geared  mo- 
tors arid  pol>T)hase  induction  motors  re- 
spectivel.v.  and  Xo.  2.201,  covering  its  type 
"CB"   organ  generator. 

GEXER.ATOR  UNITS.— "Steam  Turbine 
and  Generator  Units"  is  the  title  of  bul- 
letin No.  1.119,  issued  by  the  Allis-Chalmers 
Manufacturing  Company.  Milwaukee,  cov- 
ering its  high-pressure  condensing  steam 
turbine  and  generator  units  for  public  utili- 
ties, municipal  railways  and  lighting  and 
all  industrial  activities. 

W.ATER  HEATERS.  —  The  new  sales 
manual  recently  issued  bv  the  Automatic 
Electric  Heater  Compali.v  Warren,  Pft.. 
contains  numerous  tables  regarding  thi 
quantity  of  water  required  for  home  use. 
the  proper  temperature,  etc. 

ELECTRICAL  INSTRUMENTS.  —  The 
Jewell  Electrical  Instrument  Company. 
1.640-50  Walnut  Street.  Chicago,  is  dis- 
tributing a  pocket  memorandum  book,  en- 
titled the  "Jot  Book."  in  which  it  describes 
several  of  its   electrical   instruments. 

MULTIPLE  ILLUMIXATIOX— Bulletin 
Xo.  11".  issued  bv  the  Kuhlman  Electric 
Company.  Bay  Citv.  Mich.,  describes  it.s 
different  t>i)es  of  transformers  for  street- 
ligh.ting  purposes. 

RENEWABLE  FUSE. — The  Cote  Broth- 
ers Manufacturing  Corporation.  1.54G  Trib- 
une Building.  Chicago,  has  recently  brought 
out  a  new  renewable  fuse.  It  is  of  tlie 
Edison  type  and  for  use  on  circuits  of  12."i 
volts  with  ratings  from  3  amp.   to   30  amp. 


New  Companies 


THE  r.IPPUS  UTILITY  COMPANY. 
Huntington.  Ind.,  has  bei-n  organized  with 
a  capital  stock  of  $100,000  by  J.  S.  Bippus, 
Frank  Martin,  Harry  Helm  and  J.  A. 
Browne.  The  company  proposes  to  operate 
an  electric  light,  heat  and  power  system. 

THE  BREWER  AUTO  ELECTRIC  COM- 
P-VXY,  Vincennes,  Ind..  has  been  incor- 
porated with  a  capital  stock  of  $23,000  to 
manufacture  electrical  equipment.  The  in- 
corporators are  II.  L.  Brewer.  George  W. 
Purcell  and  E.   R.   Purcell. 

THE  AMERICAX  ELECTRIC  EQUIP- 
MEXT COMI'-V.NY  has  filed  articles  of  in- 
corporation under  the  laws  of  the  State  of 
Delaware  with  -a  capital  stock  of  $2.0ii0.ouii 
to  manufacture  electric  light  fixtures  and 
other  electrical  ecpiipment.  The  local  in- 
corporators are  M.  L.  Rogers.  L.  R.  Wilson 
and  W.  G.  Singer.  The  Delaware  Registra- 
tion Trust  Company.  AVilmington,  Del.,  rep- 
resents the  company. 

THE  SXYDKU  TO\VNSHIP  LIGHT, 
HEAT  &  POWKI:  COMPAXV.  Brockway- 
ville,  I>a  ,  has  been  organized  with  a  nomi- 
nal caiMtal  stock  of  $5.oci0  to  operate  a 
local  electric  light  and  power  system.  M, 
E.  Keys,   Brockwayville,   is  treasurer. 

THE  TAYLOR-CAMPBELL  ELECTRIC 
COMPAXY.  Ltd..  London.  <>nt..  has  been 
incorporated  by  John  M.  Marshall.  Earl  L. 
Campbell,  Albert  T.  Taylor  and  others. 
The  company  is  capitalized  at  $250, Oon  and 
proposes  to  manufacture  and  deal  in  elec- 
trical machiner.v.  equipment,  dynamos, 
lighting  pl.ints,  etc. 

THE  WESTERN'  IOWA  POWER  COM- 
PAXY. Peter.son.  Inw.i.  has  been  incon>o- 
rated  with  a  capital  stock  of  $250,000.  The 
offlcers  are:  D.  McMillan,  president;  A 
O.  Anderson,  vice-president,  atid  A.  \V 
Jones,   secretary   and    treasurer. 

THE  VTXCEXXES  (IXD  )  ELECTRIC 
RAILWAY  COMPA.VY  has  been  incorpor- 
ated with  a  capital  stock  of  $10ii.OiiO  by  <: 
H.  Armstrong.  J  H  I^.wer.s.  E.  C.  Theo- 
hold.  L.  Glllett  and  K.  K.  Emison. 

THE  CONDUIT  ELECTRIC  SUPPLY 
CORPORATION.  Syracuse.  .X.  Y..  has  been 
incorporated  with  a  capital  stock  of  $3o.- 
000  by  .A.  H.  Poole  and  J.  F.  Troulman.  to 
manufacture  electrical  equipment.  The 
company  is  represented  by  Jacob  O.  Smith. 
First  National   Bank  Building,  Syracuse. 

THE  STAXD.ARD  ARMATURE  WTXD- 
TXG  Jl.\fHlNK  ci>MI'.\.\V.  Xew  York. 
X  y  .  has  been  inc.ii  iH.ral.'d  bv  M.  W 
W.-lling.  P  F.  Rboades  and  F.  B  Hand.  52 
Wall  Street.  The  comnany  Is  capitallzea 
at  $10.1100  and  proposes  to  manufacture 
electrical   mjicblner.\'. 

THE  TXCANDESCRNT  PRODUCTS. 
INC..  Jersey  Ciiy,  X  J.,  has  been  incor- 
porated bv  S'athan  and  Morris  G.  Fredman. 
SSB  Newark  Avemn-.  Jersey  City.  Tb.- 
company  is  capitalized  at  $25,000  and  pro- 
poses to  manufacture  electric  lamps  and 
other  elecfrlral  products. 


1154 


ELECTRICAL     WORLD 


Vol.  78,  No.  23 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


1,395.599.  Electrical  Actuating  Mea.ss 
FOR  Typewriter  Type  Bars  a.sd  Other 
Devices  ;  Ferdinand  Rjittcr.strom.  Hast- 
intj.s.  Minn.  App.  fll'.d  .Ian.  SI.  1920. 
Single  pair  of  platinum  contact  polnt.s. 

1,39:.. 600.  Electrical  Actoatixg  Means 
koh  typewritteit  type  bars  and  other 
IJHVICES:  FiKlinand  Sattei.strom.  Hast- 
ine.s,  .Minn.  App.  filed  0<  t.  -'9,  1920. 
Series  of  selective  magnets. 


1.396,101.       Electric     .system  ;     Alfred     J. 

Dreyer,  Milwaukee.  Wis.     App.  fllfrd  Auk. 

12,  1920.     Dynamic  braking. 
1.396.104.       Heater;    Welborn     C.     Gamer. 

Edmonton,  .\lberta.  Can.     App.  flled  Sept 

23,  1920.     I-'or  cookers. 
1,396.103.     Electrical  Heating  Element; 

Welborn    <_'.    Garner.    tMmonton.    Alberta. 

Can.     App.  flled  Sept.  2.i.  1920.     I-"<»r  heat- 
ing or  cooking. 


Us.sued  Nov.   1,  1921; 
1.39,5,281.      Dry-Battery    Cell;    Harry    M. 
Koietzky,    New   York,    N.    T.      App.    flled 
Sept.  18.  1919.     For  portable  flaslilights. 
1,395.282.      Drt-Batterv    Cell;    Harry    M. 
Koretzky.    New    York.    N.    Y.      App.    flled 
Sept.   18,  1919.      For  portable  flasliliglits. 
1,395.290.  N0N-.\KCING        Commutating 

'  Switch    Device  ;    I.ouis    Paulero,    Peters- 
burg,   Va.       App.     flled    March    14.    1919. 
For  use  witli  electric  hammers. 
1.393.294.      Measuring    Instrument;    Ray- 
mond   T.    Pierce.    Wilkinsburg.    Pa.      App. 
Hied    -Vpril    5.    1917.      For    indicating   rate 
of  change   in   speed. 
1.395,304.   Electrolytic  Condenser;  Joseph 
Slepian,  Wilkinsburg.  Pa.     App.  flled  Dec. 
30.     1919.        Film-forming     electrodes     in 
suitable   electrolyte. 
1.395.303.   Electrolytic  Condenser;  Joseph 
■      Slepian,     Wilkinsburg,      Pa.        App.      flled 
Dec.  30.  1919.     Film-forming  electrodes  in 
suitable  electrolyte. 
1  395.306.       Method     and     Apparatus    for 
Calihrating       .Measuring  -  Instrument 
Tra.nsformers;    Henry    N.    Stroh,    Pitts- 
burgli.     Pa.       App.     flled     Nov.     22,     1918. 
One  portable  box. 
1.395.335.      Electrical   Measuring   Instru- 
ment ;    Lewis   W.    Chubb.    Pitt.sburgh.    Pa. 
App.    flled    Aug.     10.    1916.       Di  teimining 
penalty    to    be    imposed    against    distorted 
voltage  waves. 
1,395.34  4.        Armature-Excited      Dynamo- 
Electric  Machine  ;  Rudolf  E.  Hellmund, 
Swissvale,   Pa.      App.    flled    Dee.   1,   1916. 
Alternating-current    motors    of   commuta- 
tor type. 
1395,345.        Upright     Electric     Toaster: 
Henrv    W.    Jutton,    Hamilton,    Ont..    Can. 
App.  "flled   Oct.    2,   1920.      Wire  supporting 
frame  and  top  rack. 
1  395  34  7.      Ventilation   of   Dynamo-Ei.ec- 
TRic    Machines:    Roy    A.    McCarty,    Wil- 
kinsburg.   Pa.      App.    filed    Sept.    28.    1917. 
For   machines  arranged  side  by  side. 
1.395.349.       System    of    Control;    Paul    L. 
Mardis,  Wilkin.sburg.  Pa.     .Vpp.  flled  Feb. 
3.  1917.     For  railway  vehicles. 
1.395.378.      Secret    Signaling  :    Richard    H. 
Wilson.    Newark,    N.    .1.      .\pp.    flled    Sept. 
29.    1919.      High-frequency    carrier    waves 
for  conveying  voice  waves. 
1  395  390.       Oscillation-Generating     Sys- 
tem ;    l.owi.-^    .M.    Clement.    Newark.    N.    .1. 
App.    Hied    S.pt.    Sii.    liilS.      For   signaling 
and  other  Iran.xiiii.ssion  systems. 
1,395,409.     Winding  for   Dynamo-Electric 
Machines:    I-'loycl    T.    Hague.    I'ittsburgh, 
Pa.     App.  flled  S.pt.  15.  1916.     Large  ca- 
pacity and  high  speed. 
1,395^440.     Brush  Holder;  Albert  T.  Loeh- 
ner,  Chicago,  111.     .\pp.  flled  July  17,  1919. 
Few  paits. 
1,395.454.  Radio  Signaling   System;  James 
H.     Rogers.     Hyattsville,    Md.     -Vpp.     filed 
Sept.    12,    1921.       For    use    in    submarine 
vessels. 
1395.493.     Switch  Lock;  Edward   A.  Hal- 
bleib.  Rochester.  N.  Y.     App.  filed  -May  17. 
1917.      For  locking  electric  switch  against 
unauthorized  operation. 
1  395  520.       alternati.ng-Current     Recti- 
fier ;     Charles    J.     Quill.     San    Francisco. 
Cal.     App.  flled  .\ug.   21.  1917.     Mechani- 
cal. 
1,395,321.  Alternating-Current  Rectifier; 
Charles  J.  Quill.  San  Kraneiseo.  Cal.    .\pp. 
filed  Jan.  31,  1917.  Meehanical. 
1  393  548.       Cigar    Lighter    for     Steering 
'wheels;  Edward  H.  .\nshelm.  Cambridge. 
Mass.     App.  filed  Jan.  20,  1920. 
1  395  579.       Resistance     Switch  ;     Charles 
B.   Jones.  Above  Cynwyd,   Pa.      .\pp.   flled 
.Tan.   16.  19  20.      For  reducing   Illumination 
from  light. 
1  393  384    MULTIPLE-UNIT  Electric  Heater  ; 
'  William   .V  Kennedy.   Leonia.   N.   J.      .\pp. 
Hied  May  26.  1920.      Sends  heat  in  all  di- 
rections. 
1  393  593.     Telephone  System  ;  Lip.i  PoUn- 
■  kowskv.     Antwerp.     Belgium.     App.     tiled 
Nov.  1.  1919.     Mu chine  switching. 


1,393,635.  Electric  Iron;  Thomas  D.  Fin-  1.396  112.  System  for  Protecting  Electbic- 
"     "'  "■    '     •       '  CuRRE.vT  -  Distributing      Nets      Againi?! 

Temporary  I.nterriptio.ns  ;  ilartin  Hoch- 
stadter,  Berlin.  Germany.  .\pp.  flled  Oct. 
20.  1914.  Faulty  bran<h  immediately  and 
automatically   severed   at  both   terminals. 

1,396,121.  Electric  Water  Heater  ;  Rich- 
ard S.  Jaeobsen,  Chieago.  III.  App.  filed 
Aug.   22,  1917.     Attached  to  faucet. 

1.396.155.  Electrical  Tank  Gage;  Ernest 
C.  Bartlett  and  Jo.^eplj  K.  .Allison.  Hous- 
ton. Tex.  App.  filed  Sept.  8.  1917.  Amount 
of  fluid  shown. 

1.396.172.  Storage  Battery;  Rilph  G. 
Fear.  Oakland,  Cal.  App.  filed  Feb.  7, 
1920.  .Means  for  automatically  maintain- 
ing constant  level  of  electrolyte. 

1.396.178.  Sound-Transmitti.ng  Appaeatue: 
Earl  H.  Foley,  Seattle.  Wash.  App.  flle.1 
Au^.    19.    1913.      Sound  wave   recorded   as 


zio.  Kitchawan,  N.  Y.  App.  flled  Apiil 
16,  1920.     Few   parts. 

1,393.640.  Motor  Attachment  for  Sewing 
Machines;  Martin  Hi-mlib,  Elizalj.th. 
N.  J.  .Vpp.  flled  July  IS.  1919.  .Motor 
and  controller  adapted  for  r.-.idy  applica- 
tion to  ordinary  machine. 

1,393.653.  Pressure-Measuring  Instru- 
ment :  Walthir  .\irn.«l.  Berlin,  Germany. 
App.  filed  June  14,  1919.  .Mi-a.suiing  and 
recording  quickly  varying  pressures. 

1,395,683.  Storage  Battery;  Swan  J. 
I.eveen,  Rock  Island,  111.  .\pp.  flled  June 
12,  1919.     Warping  of  plate  decreased. 

1,395,685.  Manufacture  of  .\lkali  Per- 
borates :  Otto  Liebknecht,  Frankfort-on- 
the-.Main,  Geimany,  App.  flled  Jan.  27, 
1917.  Eleetrcilytic  manufacture  from  lyes 
containing  soda  and  borax. 

1.393.704.  Electrolytic  Cell;  John  Ger- 
stle  Dayton.  Ohio.  App.  flled  Dee.  6. 
1920.     Electrodes  easily  removed. 

1.395.710.  Electric  Lighting  Fixture  : 
Max  Herskovitz.  Chicago.  111.  App.  flled 
Oct.  IS,  1918.  Quickly  assembled,  wired 
and  attached. 

1.393.711.  Electric  Lighting  Fixti-re  ; 
Max  Herskovitz,  Chicago,  111.  App.  flled 
March  3.  1919.  Readily  assembled,  wired 
and  attached. 

1.393,779.  Electric  Regulator;  William  A. 
Turbayne,  Niagara  Falls,  N.  Y.  .App. 
flled  Oct.  10.  1919.  Large  range  of  regu- 
lation. 

1.393.788.  Terminal  for  Wires  of  Elec- 
tric Circuit;  .Stanley  .\nthony.  Boston. 
Mass.  .A.pp.  flled  Oct.  28.  1918.  Terminal 
screw. 

1.395.811.  Treatment  of  Zinc-Bearino 
Ores  ;  Herbert  W.  Gepp.  .Melbourne,  Vic- 
toria, Australia.  .\pp.  flii-d  .Vov.  7.  1919. 
Zinc    sulphide    eoncentrati  .>;. 

1.893.826.  Supervisory  Signaling  System  ; 
Rieliard  M.  Hopkins.  Rutherford.  N.  J. 
App.  flled  March  IS,  1918.  For  flre- 
sprinkler  system. 

1.393.827.  Separating  Metals  by  Elec- 
trolysis ;  Noak  V.  Hybinettf .  Christiania. 
Norway.  App.  filed  Feb.  16.  1920.  Smelt- 
ing ore'  into  copper-nickel  anodes. 

1.395.847.  Adjustable  Lamp  Support; 
William  Lorev.  Philadelphia.  Pa.  App. 
flled  May  25,  1920.  .\rm  adapted  to  be 
adjusted  universally. 

1,393.834.  Balancing  Signaling  Systems; 
William  H.  .Martin.  New  York.  N.  Y.  .\pp. 
flled  Dec.  19.  191S.    Oeean-eable  signaling. 

1,393.864.  Ear-.\ppi.ia.vce  .Mounting;  Her- 
man G.  Pape.  .New  York.  N.  Y.  .Vpp. 
flled  Aug.  24.  1918.  Anti-acoustic  appli- 
ance. 

1,395,873.  Trolley-Wire  Contactor;  Rich- 
ard R.  Scoggan,  JefEersonville,  Ind.  .Vpp. 
flled  Jan.  7,  1921.  Requires  no  deflection 
of  trolley  wire. 

1,395.918.  Package  of  X-Ray  Films;  John 
G.  Jones.  Rochester.  N.  Y.  .\pp.  flled 
Aug.  27.  1919.  Films  separately  packed 
in  light-proof   packages. 

1.395.931.  Electric  Condenser  ;  Charles  F. 
Smith  and  William  H.  Smitli.  Brooklyn. 
N.  Y.  .Vpp.  flled  May  17.  1920.  For 
wireless   telegraphy. 

1  395.953.  Telegraphic  Sy.stem  :  Enrico 
Frattola.  Vitalc-  E.  Ca.stelli  and  Ronuialdo 
Regnoni.  Rome.  Italy.  .Vpp.  flled  Jan.  5. 
1919.     For  protecting  instruments. 

1  395  935.  Incubator;  Herman  Gentis,  Vic- 
toria, B.  C.  .Vpp.  flled  Oct.  3.  1919.  Elec- 
trically heated. 

1393  977.  Telephon-e-Exchanoe  .System; 
Franklin  -V.  Stearn.  Pater.son.  N.  J,  -Vpp. 
flled  Aug.  7.  1920.      Mechanical  switching. 

1.395.987.    Wireless  Signaling  .Apparatus; 
Henry  J.   Round,  London.  England.     .Vpp. 
flled  .March   24.  1921.     Wave  length  of  an 
atrial  kept  constant  automatically. 
(Issued   Nov.   8.   1921) 

1.396.030.  Variable  Condenser;  William 
Dubilier.  New  York.  .N.  Y.  -Vpp.  filed 
July  25,  1917.  Extreme  flexibility  of 
adjustment.  ,    .    „ 

1396,046.  Tot  Theater:  Edward  s.  -Moove. 
Brooklyn.  N.  Y.  App.  tiled  Feb.  1.  1919. 
Images  may  be  moved  on  the  stage. 
1.396.058.  Process  for  .Making  Carbide; 
James  H.  Reid.  Pittsburgh.  Pa.  App. 
flled  Sept.    21.   1917.      Eleelrie   furnace. 

1,396,09?.     -    --.    -    ^„       .,    „ 

and  Michael   I).  Crawford,  Garrett,  Pa. 


line  of  current-conducting  material  on 
paper  strip. 

1.396,222.  Ozonizer;  William  G.  Linde- 
mann.  .Milwaukee.  Wis.  App.  flled  .A.prll 
25.  1919.      Elements  readily   repaired. 

1.396.242.  Controlling  System  for  Stor- 
age Batteries:  Clar.-nce  E.  Beach.  Bing- 
haniton.  N.  Y.  .App.  flled  Feb.  11,  1920. 
For  combination  night  watch  and  Arc 
alarm  or  burglar  alarm. 

1,396.309.  Electrical  Sysstem  :  Clarence  R. 
Young.  Lie..<burc.  Ind.  .\pp.  filed  March 
1,   1918.      For   isolated   installations. 

1,396,318.  -Antistatic  Friction  Device; 
August  Hunger.  Hoboken.  N.  .1.  -App. 
filed  July  15.  1920.  For  extracting  statie- 
electricity  from  paper. 

1,396.334.  Electric  Motor;  Leslie  R  Me- 
Donald.  .Montreal.  Que.,  Can.  -App.  filed 
June  16.  1916.  Continuous  rotation  at  low 
velocity. 


Construe  tion 

News 

Projects.  Plans,  Bids  and  Contracts 
Contemplated  or  Under  Way 


New  England  States 

AYER,  M.VSS— Til.-  .Ay.r  Electric  Light 
Company  is  eonsiilfring  et»nnecting  up  with 
the  line  of  the  New  Fngland  Power  Com- 
pany from  Leominster  to  Nashua,  which 
crosses  -Ayer.  If  the  conneeti"n  is  m.ide. 
the  power  company  would  estaldish  a  sub- 
station near  the  remount  dep^l,  stepping 
tlie  electricit\  down  to  13.0imi  volts,  at 
which  it  would  be  taken  by  the  light  com- 
pany for  distribution  at  its  local  plant. 
L.  Whiteomb  is  manager  of  the  .Aver  com- 
pany. 

CAMBRIDGE.  JIASS.— The  Cambrldse 
Electric  Light  Comjiany  has  petitioneil  th-- 
Department  of  Public  Utilities  for  permis- 
sion to  issue  $430.0110  in  sti-ck.  the  pph.-.-.hI.-' 
to  be  used  for  paying  in  part  the  fl<'atiiie 
indebtedness  of  the  company,  for  the  pur- 
chase of  additional  property,  extension  to 
its  plant,  etc. 

CHELSE.A.  5LASS. — The  installation  of 
an  ornamental  lighting  ."systt-m  on  portions 
of  Broadway  and  Washington  .Avenue  if 
under  consideration. 


Middle  AUantic  States 

BROOKL'i'.V.  N.  Y  —  I'ds  will  Ik-  re- 
ceived bv  C  I..  Cadle.  >iip,  rim.iid.iH  of 
public  works.  Capitol.  .Vlliany.  until  IH-c. 
20.  for  the  installation  of  tiectrie  wiring, 
power  and  battery-eharging  t^piipment  In 
the  canal  terminal  warehouse  at  Gowanus 
Bay.  Brooklyn.  (Terminal  Contract  No 
115.) 

CAXANDAIGUA.  X.  Y  — -An  acreemenl 
has  been  reached  by  the  City  Council  and 
the  Rochester  Gas  &  F.lee-tric  corponition 
relative  to  the  installation  of  an  eh-ctrle 
lightinp  system  in  the  busine.«  ^'f}^""  ,^1 
Main    Street.      The    contmet    provides    for 
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about  forty  iron  standards  maintained  by 
underground  wires. 

CLINTON,  N.  Y. — The  Madison  Power 
Company  has  been  authorized  by  the  Pub- 
lic Service  Commission  to  construct  an  elec- 
tric distrbuting  system  in  Clinton  and  part 
of  Kirkland  township. 

MORAVIA,  N.  Y. — The  Moravia  Electric 
Light,  Heat  &  Power  Company  has  been 
authorized  by  the  Public  Service  Commis- 
sion to  make  extensions  to  its  electric 
lig'htini:    system    in    the    towns    of    Moravia 

ATLANTIC  CITY.  N.  J. — The  Chamber 
of  Commerce  is  co-operating  with  the 
Camden  County  Federation  of  Civic  As- 
sociations in  a  movement  started  for  the 
installation  of  an  ornamental  lighting  sys- 
tem on  ^Vhite  Horse  Pike. 

MONTCLAIR.  N.  J.  —  The  Montclair 
Town  Commission  recently  passed  on  first 
reading  a  new  ordinance  providing  for  im- 
provement to  the  lighting  system  on  Bloom- 
field  Avenue,  other  business  streets  and  rail- 
road centers,  and  appropriating  S4.5.000  for 
that  purpose.  James  T.  Hannan  is  director 
of  the  department  of  streets  and  public  im- 
provements. 

LANSDALE,  PA. — The  installation  of 
new  power  equipment  in  the  municipal  elec- 
tric power  plant  is  under  consideration  by 
the  Borough  Council. 

MOSCOW.  P.\.  —  The  Moscow  Electric 
Company  is  negotiating  with  the  Scranton 
Electric  Company  to  obtain  electricity  for 
light  and  power  in  Moscow  and  other  com- 
munities. Plans  are  under  way  for  the 
erection  of  a  transmission  line,  J,  W.  Kned- 
ler,  Moscow,  is  president  of  the  Mosco'w 
company. 

PHIL-\DELPHI.\.  P.\.— The  J.  S.  Ivins 
Sons,  Inc..  627  North  Broad  Street,  is 
planning  extensions  to  its  baking  plant. 
Ovens,  power  plant  equipment,  conveyors, 
etc.,  will  be  required.  Howard  S.  Roberts 
is  president. 

PITTSBURGH,  PA. — Preliminary  plans 
are  under  way  by  the  Aluminum  Company 
of  America.  Oliver  Building,  Pittsburgh,  Pa., 
for  a  hydro-electric  generating  plant  in  the 
vicinity  of  Long  Sault  Rapids.  N.  Y.  J. 
W.  Rickey,  Oliver  Building,  is  engineer. 

SCRANTOX.  PA. — Plans  are  under  way 
by  the  Scranton  Electric  Company  for  ex- 
tensions and  improvements  to  its  power 
plant  and  system,  to  cost  about  $1,000,000. 
The  project  includes  an  addition  to  the 
generating  plant  on  North  Washington 
Street  and  the  installation  of  a  20.000  kw. 
turbo-generator  with  auxiliary  machinery. 

CLEVELAND.  VA.— The  Cleveland  Light 
&  Power  Company,  recently  incorporated 
with  a  capital  stock  of  $IO.OOO,  proposes  to 
establish  and  operate  a  light  and  power  sys- 
tem in  Cleveland.     S.  C.  Couch  is  president. 


North  Central  States 

ADRI.\N,  MICH.— The  Citizens'  Light  & 
Power  Company  will  install  a  2.000-kw. 
turbo-generator  with  surface  condenser  and 
other  nece.ssary  api^aratus.  It  is  planned 
to  have  the  new  equipment  in  use  by  Aug. 
I,  1922.      H.  A.  Fee  is  president. 

CRYSTAL  FALLS.  MICH. — The  Penin- 
sular Power  Company.  Madison,  Wis.,  con- 
templates the  construction  of  a  power  hou.se. 
SO  ft.  X  12'.  ft  .  at  Crystal  Falls,  Mich.,  to 
cost  about  $6<i."00. 

DEn>PHOS.  OHIO. — The  Northwestern- 
Ohio  Light  Company  is  con.sidering  the  erec- 
tion of  a  transmission  line  from  Delphos 
to  Van   Wert. 

RCSSELL,  KY.— The  Boyd  County  Elec- 
tric Company.  Ashland,  is  planning  to  in- 
stall fifty  100-cp.  series  incandf-.-jcent  street 
lamps  In  Ru.^sell.  The  company  obtains 
electrical  energy  from  the  Con.solid.ited 
Light.  Ileal  &  Power  Company.  Hunting- 
ton, W  Va  .  of  which  W.  R.  Power  is  gen- 
eral manager. 

BLOOMINGTON.  ILL. — Steps  have  been 
taken  for  the  installation  of  nn  ornamental 
lighting  svslem  nn  Wa.Mbington  Street,  to 
cost  about  $10,000.  A  total  of  220  lamps 
will  he  required  to  complete  the  system. 

JACKSONVILLE.  ILL.— Plans  are  under 
ronsiderallon  for  the  Installation  of  an  or- 
namental lighting  system  In  Jack.sonvllle. 
F  E.  Farrell  is  a  member  of  the  iHjulovard 
light  fommlttee. 

SPRINGFIELD.  ILL.  —  The  Springfield 
Gas  &  Klei-trlc  Company  is  planning  the 
eonstniction  of  an  underground  conduit  svs- 
tem  In  the  downtown  section,  to  cost  about 
$300,000.  It  is  proposed  to  start  work  April 
1.   1922. 

BET-OIT.  WIS— The  Bololt  Water.  Oaa 
tc  Electric  Compay  has  purchased  tbe  plint 
of  Gle.-ismnn  Brothers  at  Rockton.  I'l.  The 
company.  It  Is  sjild.  will  abandon  the  Rock- 
ton  pl.int  and  supply  electricity  for  light 
and   power  from    Deloit. 


MILWAUKEE.  WIS.  —  Contracts  have 
been  awarded  by  the  Wadhams  Oil  Com- 
pany. 359  Clinton  Street,  for  the  construc- 
tion of  a  new  refinery  group,  to  cost  about 
$275,000,  at  Thirty-third  Avenue  and  Bur- 
ham  Street,  including  main  building.  lOO  ft. 
X  155  ft.,  tank  house,  85  ft.  x  110  ft.,  and 
power  plant,  30  ft,  x  50  ft.  The  general 
contract  has  been  awarded  to  C.  B.  Daniel- 
son,   638  Mineral  Street.  • 

ALBERT  LE.A..  MIN"X.  —  The  Southern 
Minnesota  Gas  &  Electric  Company  has  re- 
cently completed  an  extension  of  its  lines 
to  Kiester.  Minn,  and  Joice.  Iowa.  The 
company  has  changed  44  three-lamp  clus- 
ters to  single  lamps,  using  General  Elec- 
tric Novalux  lamps  and  King  posts,  and 
has  also  erected  thirty-four  additional  posts 
using  the  same  equipment.  L.  O.  Gordon  is 
general    manager. 

FOND  DU  LAC,  MINN.— The  Great 
Northern  Power  Company,  Duluth,  is  hav- 
ing plans  prepared  for  the  construction  of  a 
power  house  and  dam  in  Fond  du  Lac,  to 
cost  about  $1,000,000.  O.^^car  Mitchell  is 
president. 

EXCELSIOR  SPRINGS.  MO— The  Ex- 
celsior Springs,  Water,  Gas  &  Electric  Com- 
pany, it  is  understood,  is  negotiating  for 
the  purchase  of  the  plants  and  properties 
of  the  Plattsburg  (Mo.)  Light  &  Power 
Company,  Kearney  (Mo.)  Electric  Company 
and  the  Holt  (Mo.)  Electric  Light  Company. 
Extensions  to  the  power  plants,  with  new- 
transmission  lines  and  distributing  system, 
are   planned. 

JAMESPORT,  MO. — The  question  of  is- 
suing bonds  for  the  erection  of  a  trans- 
mis.sion  line  from  Jamesport  to  the  plant 
of  the  Trenton  Gas  &  Electric  Company 
is  under  consideration. 

LAMAR.  MO. — Plans  are  being  prepared 
by  the  Osage  Power  Site  Company  for  the 
construction  of  a  power  plant  near  the 
Osage  River,  to  cost  about  $3,000,000.  W. 
E.  Banks  is  manager.  R.  Wilson,  Lamar. 
is  engineer. 

OSCEOLA,  MO. — The  Osage  Resort  Com- 
pany is  planning  the  construction  of  a 
power  plant,  to  cost  about  $150,000.  G. 
Linn   is  manager. 

OM.\HA,  NEB. — Plans  have  been  pre- 
pared by  the  Nebraska  Power  Company 
for  the  construction  of  a  new  power  house 
on  North   Thirtv-ninth  Street. 


Southern  States 

DUNN.  N.  C. — At  an  election  to  be  held 
Dec.  13  the  propofsal  to  sell  the  municipal 
electric  plant  to  the  Carolina  Light  &  Power 
Company  will  be  submitted  to  the  voters. 
If  the  proposition  is  ratified,  the  company 
plans  to  purchase  the  transmission  line  be- 
tween Benson  and  Smithfield.  now  owned 
by  the  town  of  Benson,  and  connect  it  with 
the  di.stributing  point  of  the  company  at 
Smithfield  and  extend  the  lines  to  Dunn. 

PLAINS.  GA. — The  Council  is  considering 
the  installation  of  an  electric  lighting 
system    in    Plains. 

ARCADIA,  FLA. — The  DeSota  County 
Commissioners  are  contemplating  purchas- 
ing an  electric  light  plant  for  the  county 
court  house  and  jail.  B.  Vance  is  deputy 
clerk  and  auditor. 

JACKSONVILLE.  FLA —The  City  Com- 
mission has  authorized  the  irunstruction  of 
a  high-tension  cable  from  Jacksonville  to 
Pablo  and  Atlantic  Beaches,  to  provide  for 
the  transmi-ssion  of  electricity  to  the  seaside 
towns. 

MEMPHIS,  TENN  — Bids  will  be  received 
by  C.  O.  Pfeil  and  George  W.  Awsumb, 
architects,  1403  U.  &  P.  Bank  Building, 
until  Dec.  15,  for  the  contracts  not  already 
let  in  connection  with  the  municipal  audi- 
torium and  market,  including  electrical 
equipment,  refrigeration,  power,  mechanical 
features,  heating,  plumbing,  etc.  R.  R.  E^Iis 
is  chairman  of  the  building  committee. 

CRICHTON,  ALA— The  United  States 
Turpentine  &  Rosin  Company.  Mobile,  re- 
cently organized  with  a  capital  stock  of  $1.- 
250.000,  is  planning  the  establishment  of  a 
plant  at  Crichton,  Power  plant  equipment, 
crushing  machinery,  retorts,  boilers,  ete, 
will  he  required.  Prank  W.  Boynton  is 
president. 

CENTERVTLLE.  MISS.  —  Improvements 
to  the  municipal  electric  light  plant,  to  cost 
!il>out  $16,noo,  are  contemplated.  H.  S. 
.\nher    is  clerk. 

PICRON,  ARK.— Plans  arr  und.  r  con- 
sideration by  the  Ark.-)nRas  Light  &  Power 
Company.  Pine  Bluff,  for  extensions  to  its 
power  plant  at  Picron.  involving  an  ex- 
penditure of  about   $100,000. 

NEW  ORLEANS.  LA.  —  The  I^ulslana 
Gr.ivlty  Canal  Company  is  considering  the 
construction  of  five  power  plant.s.  with  a 
combined  capacity  of  .15.000  hp..  In  the 
vicinity  of  Lake  Charles.   Oberlln   and  Villa 


Platte.  The  project  includes  interconnect- 
ing reservoirs  on  the  Calcasieu  River,  Whis- 
key Chitto  Creek  and  Bayou  Cocodrie  and 
a  system  of  canals  covering  the  larger  por- 
tion of  E\-angeline,  Acadia.  .Allen  and  Jef- 
ferson Davis  parishes.  Under  the  present 
plan  a  power  house  will  be  located  at  the 
outlet  of  each  reser\*o!r,  and  others  at  Jones 
Bluff  on  the  Calcasieu  River  and  at  Chau- 
mont's  Ferry  at  the  head  of  Tidewater.  The 
proposed  plants  will  supply  electricity  for 
construction  purposes,  for  the  operation  of 
gates,  pumps  and  locks,  and  for  domestic 
and  manufacturing  purposes  in  the  towns 
and   rural   districts   in   that   vicinity. 

EL  PASO.  TEX.— The  El  Paso  Electric 
Railway  Company  has  been  authorized  by 
the  County  Commissioners'  Court  to  erect 
an  electric  transmission  line  to  a  point  near 
the  Country  Club,  a  distance  of  9  miles, 
then  as  far  as  the  jurisdiction  of  the  county 
court  extends. 

EL  PASO.  TEX— The  City  Council  is 
considering  the  installation  of  a  street-light- 
ing system  in  the  downtown  section  of 
EI  Paso. 

FORT  WORTH.  TEX.— The  installation 
of  an  ornamental  lighting  system  on  West 
Seventh  Street  is  under  consideration.  R. 
A.   Hunter  is  City  Commissioner. 


Pacific  and  Mountain  States 

OAIv  GROVE.  ORE.  —  Plans  are  being 
prepared  by  the  Portland  (Ore.)  Railway 
Light  &  Power  Company  for  the  con.struc- 
tion  of  a  hydro-ejectric  generating  plant 
on  the  Clackamas  River,  near  Oak  Grove, 
to  cost  about  $2,000,000.  The  initial  instal- 
lation will  provide  for  the  development  of 
about  200,000  kw. 

V.A^LE,  ORBi — J.  Edwin  Johnson  of  Vale 
has  refiled  an  e-xpired  application  for  the 
diversion  of  500  sec.-ft.  from  the  middle 
fork  of  Malheur  River  for  the  development 
of  electricity  for  a  municipal  lighting  and 
irrigation  pumping.  The  plans  provide  for 
a  dam.  canal  of  about  5  miles  in  length,  and 
waterwheel.  The  co.st  of  the  project  is 
estimated  at  $300,000. 

FULLERTON,  CAI.. — Petitions  have  been 
filed  for  the  installation  of  ornamental 
lamps  in   nine   sections  of  the  city. 

LOS  ANGELES.  C.\L.— The  City  Council 
has  authorized  an  appropriation  of  $20,000 
for  the  installation  of  new  street  lamps. 

RIA-F^RSIDE.  CAL.— The  Southern  Sier- 
ras Power  Company  has  been  granted  per- 
mission by  the  Federal  Power  Commission 
at  Washington.  D.  C.  to  construct  a  3,200 
hp.  hydro-electric  plant  on  Mill  Creek. 

SAN  FRANCISCO.  CAL— Plans  are  be- 
ing prepared  by  the  Pacific  Gas  &  Electric 
Company  for  the  construction  of  a  power 
house  on  the  Pit  River,  in  Shasta  Countv. 
to  cost  about  $100,000 


Canada 

PENTICTON,  B.  C.— The  West  Kootenay 
Power  &  Light  Company,  Rossland,  is  ne- 
gotiating with  the  Okanogan  Valley  Power 
Company  of  the  State  of  Washington  for 
an  exchange  of  power.  The  West  Koo- 
tenay company  is  planning  the  erection  of 
a  transmission  line  from  Penticton  through 
Naramata  to  Kelowna.  It  is  proposed  to 
erect  a  branch  transmission  line  from  Pen- 
ticton to  Summerland  next  year.  Lome 
Campbell  is  manager  of  the  We.st  Kootenay 
company. 

MONCTON.  N.  B.— The  New  Brunswick 
Hydro-Electric  Commission  has  reported 
favorably  to  the  provincial  government  upon 
the  application  of  the  city  of  Monctun 
that  4.000  hp.  be  furni.shed  to  that  city. 
The  commission  has  asked  for  permission 
til  proceed  with  a  survey  for  the  erection 
of  an  electric  transmission  line  from  St. 
John  to  Monclon. 

DTTTTON.  ONT.— The  Dunwich  Township 
officials  are  considering  the  installation  of 
an  electric  lighting  and  power  distribution 
system,  to  cost  $r.o,(ioo.  j.  N.  Wilson.  90 
University  .\vtnue.  Toronto,  is  engineer. 

NAPANEE.  ONT. — The  local  powerhouse 
of  the  Hydro-Electric  Power  Commission  oj 
Ontario  was  recently  destroyed  by  fire.  W. 
A.   Grange   is  clerk. 

WINSDOR.  ONT.— The  City  Council  has 
pas.sed  a  bylaw  providing  for  the  installa- 
tion of  an  ornamental  street-lighting  system 
in   Wlnsdor. 

ST.  HONORE.  yUK.  —  La  Compagnle 
Electrique  de  Si  Honor.'  is  considering  the 
construction  of  a  hydro-electric  plant,  to 
cost  about  $fin.noo.  J.  F.  Grenon.  Chl- 
coutimi,  Uue.,  is  engineer. 

VERDUN.  QUE. — Plans  are  beInK  pre- 
pared by  the  Town  Council  for  the  Installa- 
tion of  two  $5,000,000  Kal.  electrically  op- 
erated pumps  to  replace  the  steam  system 
now  In  use. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer.  J.  P.  Ros.s. 
Birmingham  Railway,  Light  &  Power  Co.. 
Birmingham,  Ala. 

American  Association  op  Engineebk. 
Secretary,  C.  E.  Drayer,  63  East  Adams  St.. 
Chicago,  111. 

AMERICAN  Association  op  Operating  En- 
gineers. Secretary.  H.  C.  Bristol,  Calder- 
wood,  Tenn. 

American  Electric  Railway  Associa- 
tion. Executive  secretary.  .1.  W.  Welsh. 
8  West  40th  St.,  New  Yorlt  City. 

American      Electrochemical    Society. 
Acting    secretary,    A.    D.    Spillman,    Lehigh 
University,  Bethlehem,  Pa. 

American  Engineering  .Standards  Com- 
mittee. Secretary.  P.  G.  Agnew,  29  We.st 
39th  St.,  New  York  City. 

American  Institi-tb  op  Consulting  En- 
gineers, Inc.  Secretary.  V.  A.  Molitor,  143 
Liberty  St.,  New  York  City. 

American  Institi;tb  op  Electrical  En- 
gineers. Se<ietary,  F.  L.  Hutchinson.  33 
West  39th  St..  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
blanches  in  the  principal  electrical  center.^ 
throughout  the  country. 

American  Physical  Society.  Secretary, 
Dayton  C.  Miller.  Case  School  of  Applied 
Science.  Cleveland.  Ohio.  Annual  meeting 
Toronto,  Dec.    27. 

American  Society  for  Testing  Ma- 
terials. Secrctary-treasur<-r.  C.  L.  War- 
wick, 1315  Spruce  St.,  Philadelphia.  Pa. 

American  Welding  Society.  Secretary, 
M.  M.  Kellv,  29  West  39th  St.,  New  York 
City. 

Arkansas  Utilities  Association.  Secre- 
tary, R.  I.  Brown,  Little  Rock  Railway  & 
Electric  Company,  Little  Rock,  Ark. 

Associated  Manufacturers  op  Electri- 
cal Supplies.  General  secretary,  C.  E. 
Dustin,  30  East  42nd  St.,  New  York  City. 

Association  op  Edison  Illuminating 
Companies.  Secretary.  Pre.'Jton  S.  Millar. 
80th  St.  &  East  End  Ave.,  New  York  City. 

Association  of  Iron  and  .Steel  Elec- 
trical Engineers.  Secretary.  .John  F. 
Kelly,  Empire  Building,  Pitt.sburgh,  Pa. 

.\SS0CIATI0N      OF      MUNICIPAL      ELECTRICAL 

L'tilities  OF  Ontario.  Secretary.  .S.  R.  A. 
Clement,  190  University  Ave..  Toronto. 
Semi-annual  convention.  Toronto.  Jan. 
26-27. 

ASSOCIATION  OF  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Joseph  A. 
Andreucetti,  Chicago  &  Northwestern  Rail- 
way. Room  413,  C.  &  N.  W.  Terminal  Sta- 
tion,   Chicago,    III. 

British  Columbia  Electrical  Co-opera- 
tive Association.  Field  Manager.  R.  E. 
Chatfleld.  108  B.  C.  Electric  Bldg..  Van- 
couver, B.  C. 

Canadian  Electrical  .Association,  affili- 
ated with  N.  E.  L.  A.  Secretary-treasurer. 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,  Montreal,  Canada. 

Colorado  Electric  Light.  Power  and 
Railway  Association.  Secretary-treasurer, 
Miss  Minnie  B.  W.  Baker,  900  15th  St.. 
Denver,  Col. 

Conference  Club.  Secretary.  Sullivan  W. 
Jones,  19  West  44th  St.,  Now  York  City. 

Electric  Hoist  Manufacturers'  Asso- 
ciation. Secretary-treasurer.  E.  Donald 
ToUes,  165  Broadway,  New  York  City. 

Electric  Furnace  Association.  Secre- 
tary, Dr.  C.  G.  Schluederberg,  Westinghouse 
Electric  &  Manufacturing  Co..  East  Pitts- 
burgh, Pa. 

Electric  Power  Ch;b.  Secretary.  C.  H. 
Roth,   1410  West  Adams  St..  Chicago,  111. 

Electrical  Manufacturers'  Club.  Sec- 
retary. F.  I...  Bishop,  Hartford  Faience  Co.. 
Hartford,  Conn. 

Electrical  Manufacturers'  Council. 
Executive  secretary,  Frederic  Nicholas,  522 
p'ifth  Ave.,  New  York  City. 

Electrical  Safety  Conference.  Sec- 
retary. Dana  Pierce,  25  City  Hall  Place, 
New  York  City. 

Electrical  Supply  JOBnERS'  Association. 
General  secretary.  Franklin  Overbagh,  411 
South   Clinton   St..   Chicago,    111. 

Electrical  Supply  Jobbers'  Association, 
Atlantic  Divisio.n.  Secretary,  E.  Donald 
ToUes,  165   Broadway.   New  York  City. 

Electrical  Sippi.y  Jobbers'  Association, 
Pacific  Coast  Divsio.v.  Secretary.  Albert 
H.  Elliot.  502  Flatiron  Building,  San  Fran- 
cisco, Cal. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Electrical  Trade  Association  of  Canada. 
Secretary,  William  R.  Stavcly,  Royal  In- 
surance Building,  Montreal,  Canada. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin. 
Grand  Central  Terminal  Building,  New 
York  City. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville,  Fla. 

Great  Lakes  Geographic  Division, 
N.  E.  L.  A.  Secretary-treasurer.  R.  V. 
Prather,  305  Illinois  Mine  Workers  Bldg., 
Springfield,  111. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather.  305  Illi- 
nois   Mine    Workers    Bldg.,    Springfield.    111. 

Illuminating  Engineering  Society. 
General  secretary,  Clarence  L  Law.  29 
West  39th  St.,  New  York  City.  Sections  in 
New  York,  Philadelphia,  Chicago  and  Bos- 
ton. Chapters  in  San  Francisco,  Cleveland, 
and  Toronto. 

Indiana  Electric  Light  Association. 
Secretarv,  Thomas  Donohue,  Lafayette. 
Ind. 

Institute  of  Radio  Enci.neers.  Secre- 
tary, Alfred  N.  Goldsmith.  College  City  of 
New  York.  New  York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex. 

International  Electrotechnical  Com- 
Missio.N  (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary.  C.  le  Maistre.  28  Victoria 
St.,  Westminister,  London,   S.  W.,   England. 

Iowa  Section,  N.  E.  L.  A.  Secretary. 
W.  G.  Linn,  Des  Moines  Electric  Co.,  Des 
Moines,  Iowa. 

Kansas  Public  Service  Association. 
Secretary-treasurer,  W.  W.  Austin,  Cotton- 
wood Falls,   Kan. 

Michigan  Electric  Light  Association. 
Secretary.  Herbert  Silvester,  Edison  Bldg.. 
Ann   Arbor.    .Midi. 

Jtississippi  Electric  Association,  affll- 
i.atcd  witli  tlie  N.  E.  L.  A.  Secretary,  W. 
.\.  Sullivan.  Gulfport  &  Mississippi  Coast 
Traction  Co.,  Gulfport,  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer.  F.  D.  Beardslee, 
315  North  12th  St.,  St.  Louis,  Mo. 

National  Association  of  Electrical 
Contractors  a.nd  Dealers.  Secretary. 
Farquson  Jolinson.  15  We.'it  37th  St..  New 
York  City.  N.  Y.  State  associations  in  Ala- 
bama, Arkansas,  Connecticut.  Georgia.  Kan- 
sas. Illinois,  Indiana.  Iowa.  I>ouisiana. 
Maryland,  Massachusetts,  Michigan.  Min- 
nesota. Nlissouri.  New  Jersey,  New  York. 
Ohio.  Oregon.  Pennsylvania.  Tennessee  and 
Wisconsin.  Also  members  in  Canada  and 
unorganized  states. 

National     Council    Lighting  Fixture 

Manufacturers.    Secretary.   Ohas.  H.    Hot- 

richter.    23.    Gordon   Square   Bldg..  W.    6.ith 
and  Detroit  Ave..  Cleveland,  Ohio. 

National  Association  op  Electrical  In- 
spectors. Executive  Secretary.  T.  H.  Day, 
59   Deerfteld   Ave.,  Hartford.   Conn. 

National  .\ssociation  of  Railway  and 
Utility  Commissio.ners.  Secretary.  James 
B.  Walker,  New  York  Transit  Commission, 
New    York    City. 

National  Electric  Light  Association. 
Executive  manager.  M.  H.  Aylesworth.  29 
West  39th  St.,  New  York  City. 

National  Electrical  Credit  Associa- 
Tio.v.  Secretary,  Fi-ederic  P.  Vose.  1350 
Marquette  Building,  Chicago.  111. 

National  Fire  Protection  .\ssociation. 
Chairman  of  electrical  committee.  Dana 
Pierce.  25  City  Hall  Pl.ice.  New  York  City. 
Secretary  of  electrical  committee.  Ralph 
Sweetland.  141  Milk  St,  Boston,  Mass. 


Nebraska  Section,  N.  E.  L.  A.  Secretary- 
trea-surer,  Horace  M.  Davis.  Bankers'  Life 
Bldg.,  Lincoln,  Neb. 

New  E.ncland  Electrical  Credit  Asso- 
ciation. Secretary.  James  A.  Loring.  161 
Devonshire  St..  Boston,  Mass. 

New  England  Geographic  Division, 
N.  E.  L.  A.  Secretary.  Miss  O.  A.  Bursiel. 
149  Tremont  St.   Boston,  Mass. 

New  .Mexico  Electrical  Absoclatio.v. 
Secretary-treasurer.  Charles  E.  Twogood. 
Albuqu-^rquc.  .V.  .\I.  Annual  convention. 
Albuquerque,   Feb.    13   and   14. 

New  York  Electrical  Credit  Associa- 
tion. Secretary.  W.  J.  Kreger,  47  Weflt 
34th  St,  New  York  City. 

New  York  Electrical  Socibtt.  Secre- 
tary, George  H.  Guy,  29  West  39th  St. 
New   York   City. 

North  Central  Electric  Assoclation, 
Geographic  Division,  N.  E.  L  A.  Secretary, 
H.  E.  Young.  MinneapolLo  General  Electric 
Co..    Minneapolis. 

Northwest  Geographic  Division,  N.  B. 
L.  A.  Secretary-treasurer,  J.  F.  Orr,  Idaho 
Power  Co.,  Boise.  Idaho. 

Ohio  Electric  Light  Association.  Sec- 
retary. D.  L.  Gaskill,  Greenville,  Ohio. 

Oklahoma  Utilities  Association.  Man- 
ager. H.  A.  Lane.  1106  First  National  Bank 
Bldg..    Oklahoma    City. 

Ontario  Association  of  Electrical  Con- 
tractors and  Dealers.  Secretary.  J.  A. 
McKay,  24  Adelaide  St..  West.  Toronto. 
Ont 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary.  S.  H.  Taylor.  527 
Rialto  Bldg..  San  Francisco,  CaL 

Pennsylvania  Electric  Association. 
State  Section  N.  E.  L  A.  Secretary.  H.  M. 
Stlne,  212   Locust  St..  Harrisburg.  Pa. 

Public  Service  association  of  Virginia. 
Secretary,  R.  M.  Booker.  Newport  News  & 
Hampton  Railway,  Gas  &  Baectrlc  Co., 
Hampton.  Va. 

Public  T'tilities  Association  of  West 
Virginia.  Secretary.  A.  Bliss  McCrum. 
Charleston.  W.   Va. 

Radio  Club  of  America.  Secretary,  Ren- 
vllle  H.  McMann,  150  Nassau  St,  New  York 
City. 

Rocky  Mountain  Geographic  Division, 
N.  E.  L.  A.  Treasurer,  A.  C.  Cornell.  Den- 
ver. Col. 

Society  for  Electrical  Development. 
Inc.  Assistant  to  the  president.  W.  L  Good- 
win ;  secretary-treasurer.  R.  F.  Paige.  522 
5th  Ave..  New  York  City.  Annual  meeting 
second  Tuesday  in  May  :  directors'  meetings 
second  Tuesday  in  May  and  November : 
executive  committee  meetings  every  sixty 
days. 

Society    for    the  Promotion    of    Bngi- 

neeri.sg  EnuoATIo.N.  Secretarv,  Dean  F.   L 

Bishop.     University  of     Pittsburgh.     Pitts- 
burgh, Pa. 

Southeastern  Geographic  Division. 
N.  E.  L.  .V.  Secretary-treasurer.  Charles 
A.  Collier.  Georgia  Railway  &  Power  C< ., 
Atlanta.  Ga. 

Southwestern  Gbouraphic  Division, 
N.  E.  L  A.  Secretary,  H.  A.  Lane.  Okla- 
homa Utilities  .\s.sociation.  1106  First  Na- 
tional Bank  Bldg..  Oklahoma  City.  Okla. 

Sodthwester.n  Electrical  and  Gas  .\s- 
SOCIAtion.  Secretary.  E.  N.  Willis.  40S-4 
Slaughter  Bldg..   Dallas,  Tex. 

Tri-State  'Water  and  Light  Association. 
Secretary-treasurer.  W.  F.  Stelglit2.  Colum- 
bia, S.  C. 

Vermon-t  Electrical  .\ssociation.  Sec- 
retary-treasurer, C.  E.  Warsaw,  Burlington. 
Vermont. 

Western  Association  of  Electrical  In- 
spectors. Si-crotary,  W.  S.  Boyd.  175  Weot 
Jackson  Blvd..  Chicago.  III.  Convention. 
Chicago.  Jan.  17-19. 

Western  Siviety  of  Engineers,  ESlbc- 
TRicAL  Section.  Six-retarv.  E.  S.  Nethercut 
1735  Monadnock  Block.  Chicago,  IlL 

Wisconsin  Elbctrical  .\ssociation.  Sec- 
retarv. W.  M.  Chester.  140S  First  National 
Bank  Bldg..  Milwaukee.  Wis. 

Wyoming  Utilpties  Association.  Secre- 
tary, C.  Luscombe,  Western  Light  &  Power 
Co.,  Boulder,  CoL 
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Distributing  Electrical  Goods 


PEOPLE  are  particularly  inter- 
ested today  in  the  great  problem 
of  distribution.  Our  food,  our 
clothes,  everything  we  use,  is  produced  or 
procured  for  us  by  somebody  at  some  far 
or  near  point,  is  brought  to  us  across  the 
intervening  distance  by  somebody  else, 
and  finally  is  sold  to  us  in  our  own  town. 
The  price  we  pay  is  always  made  up  of 
three  parts — the  cost  of  producing,  the 
cost  of  transporting  and  the  cost  of  local 
selling.  So  with  everything  we  purchase 
we  spend  some  of  our  money,  not  for 
goods,  but  for  delivery. 

But  that  is  all  right,  for  every  value  is 
based  on  the  location  of  the  goods  and 
every  price  conditioned  on  where  they  are 
sold.  And  nothing  is  worth  buying  unless 
it  can  be  laid  down  where  we  want  it. 
Therefore  the  so-called  "middleman" 
who  passes  things  along,  though  he  has 
added  to  the  cost  of  goods,  has  added  also 
to  their  value,  and  his  cost  and  service 
have  been  essential  ones.  Yet,  with  the 
growth  of  industry,  the  numbers  and 
variety  of  distributers  have  grown  into 
questionable  complexity,  and  we  have  to- 
day in  the  electrical  business  this  many- 
linked  chain : 

The  producing  manufacturer, 

The  association  jobber, 

The  non-association  jobber, 

The  agent  jobber, 

The  manufacturer's  branch  office. 

The  manufacturer's  agent, 

The  electrical  contractor, 


The  electrical  dealer, 

The  hardware,  drug  and  department  store. 
The  central-station  merchandising  department. 
The  consumer  of  the  goods. 

Ranged  between  the  producer  and  the 
consumer  of  electrical  commodities  there 
are  nine  dififerent  kinds  of  distributing 
agencies  that  operate  in  different  ways 
with  dififerent  classes  of  goods  to  perform 
the  two  functions  of  wholesaling  and 
retailing.  Not  all  of  these,  of  course, 
function  in  any  one  transaction,  but 
always  one  or  two.  These  men  gather  the 
assorted  lines  from  scattered  factories  and 
present  them  in  convenient  combinations, 
where  the  purchaser  may  buy  them  easily. 
Each  manufacturer  uses  the  kind  of  dis- 
tribution that  he  likes  the  best.  Each 
distributer  sells  the  kind  of  goods  that 
he  prefers.  But  which  electrical  distrib- 
uter performs  his  economic  function 
best?     Nobody  knows. 

The  nation  has  awakened  to  the  fact 
that  too  much  work  and  money  is  being 
wasted  in  our  traditional  system  of  dis- 
tributing foodstuffs.  It  is  ruining  both 
the  farmer  and  the  householder.  And  the 
country  has  decided  that  something  must 
be  done.  The  problem  before  electrical 
men  is  very  similar.  It  must  be  studied 
and  worked  out. 

We  ought  to  know  which  form  of  dis- 
tribution pays.  We  should  have  standards 
under  which  distributers  would  qualify. 
For  goods  must  be  marketed  with  both 
the  price  and  profit  right  to  all  if  present 
troubles  are  to  end. 


Harvey 
Hubbell 

Inventor  and  manufac- 
turer who  has  played  a 
conspicuous  part  in  the 
perfection  of  electrical 
schedule  material  and 
machine    tool    operation. 


DOMESTIC  use  of  electricity 
began  in  the  early  eighties  and 
spread  like  wildfire,  but  in 
those  days  had  to  contend  against 
the  popular  feeling  that,  while  a 
wonderful  servant,  it  was  neverthe- 
less a  dangerous  one.  Many  persons 
had  been  badly  shocked  because  of 
poorly  insulated  switches,  or  sockets, 
or  other  fittings.  Thus  it  is  seen 
that  schedule  material,  while  com- 
paratively small  as  an  individual 
item,  has  played  a  really  significant 
part  in  the  growth  and  development 
of  the  electrical  art.  Better  and 
more  easily  operated  switches  and 
plugs  have  made  the  domestic  use  of 
electricity  more  appealing.  To  a 
large  degree  the  credit  for  develop- 
ing schedule  material  along  these 
lines  must  go  to  Harvey  Hubbell, 
head  of  Harvey  Hubbell,  Inc.,  of 
Bridgeport,  Conn.  More  than  a  hun- 
dred patents,  not  all  for  schedule 
material,  however,  have  been  granted 
him.   He  is  credited  with  the  origina- 


tion of  the  pull-chain  socket-switch 
mechanism  and  several  different  at- 
tachments for  its  use.  Among  other 
patents  are  those  for  converting  key 
or  keyless  sockets  into  pull-chain 
sockets,  the  double-T  plug,  T-cap 
and  three-point  shade  holder.  He 
has  developed  a  locking  lamp  to  pre- 
vent theft.  He  is  also  credited  with 
seeing  the  value  of  the  English  toggle 
switch  and  of  bringing  it  to  this 
country  and  perfecting  it. 

Mr.  Hubbell  is,  in  addition,  a  leader 
in  the  machinery  field.  He  was  the 
first  to  make  rolled-thread  machine 
screws  with  automatic  machinery, 
and  a  large  part  of  his  company's 
plant  is  given  over  to  this  depart- 
ment. He  is  the  inventor  and  manu- 
facturer of  a  tapping  machine. 

Week  after  next  Mr.  Hubbell  will 
celebrate  his  sixty-fourth  birthday. 
He  was  born  in  Brooklyn,  N.  Y., 
Dec.  20,  1857,  and  received  his  me- 
chanical and  technical  education  at 
Cooper  Institute  in  New  York  City. 


He  obtained  his  early  factory  train- 
ing with  builders  of  printing  presses 
and  in  ship  and  marine  engine  works. 
Having  patented  one  or  two  articles, 
he  started  in  1888  to  manufacture 
them  in  Bridgeport,  Conn.  Not  long 
afterward  he  became  interested  in 
electricity  and,  seeing  the  need  for 
wiring  materials,  he  bent  his  inven- 
tive mind  in  that  direction.  As  the 
field  expanded  he  began  to  devote 
more  and  more  time  to  this  work 
until  he  now  heads  one  of  the  largest 
schedule-material  manufacturing  or- 
ganizations in  the  country.  Mr.  Hub- 
bell still  spends  a  large  part  of  his 
time  in  developing  and  improving 
various  items  of  schedule  material. 
He  virtually  acts  as  factory  man- 
ager and  financial  head  of  the  com- 
pany. One  other  reason  why  he  has 
been  so  successful  is  because  he  is 
keenly  interested  in  employee  rela- 
tions and  has  spent  much  time  in 
perfecting  a  spirit  of  good  fellowship 
and  loyalty  in  the  company. 
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People  Understand  the  Grocery  Business — 

Why  Not  That  of  the  Central-Station  Company? 

COMPETITION  by  the  chain  store  has  brought  many 
changes  in  the  conditions  of  the  drug  and  grocery 
businesses.  Little  "cash-and-carry"  shops  in  some  com- 
munities have  virtually  driven  many  old  and  well- 
established  grocers  out  of  business.  The  public  has 
shown  a  keen  interest  in  the  situation,  and  it  has  often 
been  the  subject  of  discussion  in  every  household.  For 
the  public  understands  the  grocery  business,  and  it  is 
generally  intelligent  and  sympathetic  in  its  judgment  of 
the  retail  merchant. 

The  grocery  store  is  a  simple,  old,  traditional  institu- 
tion with  which  the  public  has  been  in  close  contact 
for  generations.  The  central-station  company,  how- 
ever, conducts  a  business  that  is  of  more  recent  origin 
and  one  complicated  by  conspicuous  technical  features 
with  which  the  public  is  not  acquainted.  Here  is  a 
basic  reason,  therefore,  why  the  central-station  company 
has  been  so  often  misunderstood.  The  business  aspect 
of  public  utility  service  must  be  emphasized  by  friendly 
human  contact  between  the  utility  employee  and  the 
customer  that  will  eventually  make  the  public  under- 
stand that,  after  all,  the  central-station  business  is  just 
like  any  other  retail  business,  though  selling,  not  food 
in  bags,  but  light  and  heat  and  power  through  wires. 
This  thought  must  be  instilled  into  all  employees  to 
carrj'  to  their  friends  and  to  the  customers  whom  they 
serve,  so  that  in  time  the  public  will  become  accustomed 
to  the  electric  service  business  also  and  will  understand 
it. 


What  the  Figures  Show  About 
Tariff  Retaliation 

SOME  people  say  that  if  America  establishes  a  higher 
tariff  foreign  countries  will  retaliate  and  build  a 
wall  against  our  goods.  Apparently  these  objectors 
have  not  .seen  the  figures.  For  last  year  Canada  col- 
lected $19.50  in  import  duties  for  every  man,  woman 
and  child  in  the  Dominion.  Great  Britain,  heralded 
the  world  over  as  the  great  free-trade  country,  collected 
$16..50  per  capita.  We  collected  but  $3.15.  There  is 
a  margin,  and  a  wide  margin,  therefore,  between  the 
plane  of  our  present  tariff  imports  and  the  point  where 
friendly  foreign  countries  might  be  expected  to  rise  in 
their  wrath  and  smite  us  back. 

One  year  under  the  Payne  tariff  law  we  received 
imports  totaling  $1.812,000,000 — the  greatest  in  our 
history — on  which  we  collected  duties  totaling  $331,- 
000,000.  Last  year  our  imports  were  $.'5,300,000,000. 
and  we  charged  exactly  the  same  amount — $331,000,000 
— or  but  one-third  the  duty.  At  the  present  time  we 
have  the  lowest  tariff  against  importations  imposed 
by  any  principal  country  on  the  face  of  the  earth,  and 
this  we  have  had  since  1913.  The  fear  of  a  blighting 
retaliation  against  our  exports  is  therefore  absolutely 
unfounded. 


And  we  must  remember  also  that  our  exports  figure 
as  only  10  per  cent  of  our  production.  We  might  even 
well  afford  to  risk  it,  if  need  be,  for  the  protection  of 
the  nearly  90  per  cent  of  our  production  which  is  for 
domestic  business. 

A  higher,  more  protective  tariff  is  needed,  and  needed 
now,  unless  our  markets  are  to  be  flooded  with  German 
and  Japanese  goods  at  prices  far  below  our  factory 
costs.  For  if  American  labor  is  to  have  employment, 
we  must  be  able  to  sell  the  goods  that  it  produces.  And 
if  we  cannot  sell  our  goods  at  home  in  our  own  markets, 
and  our  factories  close  down  and  our  people  have  no 
work,  of  what  use  are  the  cheap  importations  anyway, 
when  there  is  no  money  to  buy  them  at  any  price? 

Already  electric  motors,  heating  appliances  and  other 
goods  are  coming  in  at  prices  unapproachable.  An  ade- 
quate protective  tariff  supported  by  the  American  valu- 
ation plan  is  absolutely  vital  to  the  electrical  industry. 
The  whole  country  suffers  for  the  need  of  it. 


Recent  Sleet  Storm  Teaches 

Operatives  and  Public  Valuable  Lesson 

THE  recent  sleet  storm  which  put  out  of  service  the 
wire  systems  of  a  considerable  portion  of  northern 
New  England  impressed  a  series  of  valuable  lessons  on 
opeiatives  and  the  public.  Especially  around  Boston 
the  wreckage  was  of  the  most  disastrous  kind  and, 
despite  the  utmost  diligence,  some  of  the  sei-vice  is 
even  yet  unrestored.  Perhaps  the  most  striking  thing 
demonstrated  was  the  dependence  of  the  community 
upon  its  electrical  utilities — power,  light,  telephone  and 
telegraph.  Two  million  people  went  peacefully  to  bed 
on  Sunday  in  the  year  of  grace  1921  and  woke  up 
Monday  morning  about  A.D.  1881,  without  light  or 
power  or  the  now  ordinary  means  of  communications, 
and  the  two  million,  being  dependent  on  the  butcher, 
the  baker  and,  especially,  the  candlestick  maker,  had 
to  hustle  for  necessities  after  the  manner  of  their 
grandfathers. 

The  strenuous  efforts  of  the  electric  light  and  tele- 
phone companies  to  overcome  the  calamity  beggar  de- 
scription. Every  available  man  had  to  take  hold  with 
both  hands  and  help  clear  wreckage.  And  verj-  curious 
wreckage  it  was.  Power  and  light  wires  held  up  well 
unless  actually  carried  down  by  main  force.  Telephone 
and  telegraph  wires,  lighter  and  often  much  older,  suf- 
fered very  heavily.  When  circuits  ran  through  trees 
they  stood  little  chance  against  the  crashing  branches. 

What  it  all  signifies  it  is  not  easy  to  say.  It  is  hardly 
practicable  in  a  scattered  suburban  territory  like  that 
which  surrounds  most  American  cities  to  put  all  wires 
underground,  certainly  not  until  very  different  installa- 
tion methods  are  available.  Overhead  power  circuits 
clear  of  destruction  by  trees  have  again  proved  their 
reliability.  It  is  in  the  primary  and  secondary  distribu- 
tion where  trees  are  plentiful  that  the  main  trouble  is 
encountered.     One   is   tempted  to  say  a  word   for  the 
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policy  of  running  wires,  not  on  streets,  but  on  the  rear 
lines  of  lots  wherever  possible — something  akin  to  the 
alley  distribution  which  has  here  and  there  worked  well. 
If  the  obtaining  of  rights-of-way  were  made  legally 
simple,  it  would  be  feasible  in  many  places  to  keep  off 
tree-lined  streets  almost  entirely,  so  that  wholesale  de- 
struction of  lines  would  be  very  unlikely.  The  situation 
shows  the  importance  of  working  out  schemes  of  dis- 
tribution to  take  account  of  just  such  contingencies  as 
put  back  the  almanac  about  forty  years  last  week.  Dis- 
tribution systems  have  "just  grown,"  and  the  time  is 
ripe  for  some  general  efforts  at  co-ordination. 


Municipal  Utilities  Need 
Commission  Control 

MUNICIPALLY  owned  utilities  should  be  controlled 
by  the  public  utility  commissions  for  exactly  the 
same  reason  that  the  privately  owned  utility  is.  As  a 
basic  proposition  the  municipally  controlled  system  is 
subject  to  all  the  mistakes  of  operation  and  policy  that 
private  ownership  may  be  charged  with.  Its  manage- 
ment as  an  average  cannot  be  said  to  be  free  of  the 
selfish  aims  that  other  managements  may  be  cursed 
with.  In  short,  eliminating  politics,  the  municipal  util- 
ity is  much  the  same  in  characteristics  as  any  other 
organization  made  up  of  human  beings. 

If  privately  owned  utilities  must  be  regulated  to  con- 
trol the  evils  of  which  they  may  be  the  victims,  there 
is  no  argument  that  will  free  the  municipal  utility  from 
the  need  of  the  same  control.  As  a  matter  of  fact,  the 
management  of  the  municipal  utility  has  the  opportu- 
nity not  only  to  indulge  whatever  evil  propensities  it 
may  have,  but  they  may  be  indulged  behind  a  screen  of 
political  jealousies,  ambitions  and  selfish  aims  that  is 
the  most  effective  barrier  to  real  knowledge  by  the 
owrners  of  what  is  taking  place.  Here  lies  ample  reason 
why  there  should  be  some  competent,  unprejudiced 
body  that  can  hold  a  check  rein  on  the  acts  of  the 
municipally  owned  utility.  The  evils  enumerated  by 
Edwin  0.  Edgerton  elsewhere  in  this  issue  are  the 
most  obvious  ones  that  arise  in  the  lack  of  such  control, 
and  while  they  should  receive  careful  attention,  the 
basic  reasons  why  they  exist  and  the  fact  that  munici- 
pally owned  utilities  are  in  no  fundamental  sense  free 
from  possibilitj-  of  corruption  should  be  brought  home 
to  the  public.  Less  of  heated  discussion  and  more  of 
calm  consideration  will  help  to  bring  the  solution. 


Precedent  Observed  Too  Closely  in 
Building  Rural  Lines 

LONG  spans  on  the  lines  carrying  a  limited  number 
^  of  wires  for  irrigation  or  other  rural  service  have 
long  been  an  accomplished  fact  in  the  West,  where 
climatic  conditions  have  not  been  so  severe  as  those  in 
the  Middle  West  and  East.  The  heavier  high-tension 
lines  in  the  Eastern  territory,  particularly  those  using 
steel  towers,  have  employed  long  spans,  but  there  has 
been  a  fear  of  applying  the  practice  to  the  lighter  dis- 
tribution lines  -where  savings  in  investment  cost  are 
obvious  if  the  practice  should  prove  successful.  Some 
individuals  a  little  bolder  than  others  have  dabbled 
with  the  longer  spans  in  the  Eastern  territory,  but  the 
Empire  State  Gas  and  Electric  Association  has  baldly 
overstepped  precedent  and  its  sub-committee  on  stand- 
ard construction  for  farm  lines  has  issued  a  tentative 
specification  for  such  construction  as  a  guide  to  the 
members.    A  saving  of  almost  one-third  with  an  average 


span  of  250  feet  as  against  one  of  125  feet  is  shown  in 
the  cost  figures  submitted.  This  is  one  matter  on  which 
precedent  has  cut  entirely  too  large  a  figure.  The  lim- 
iting factors  on  the  span  lengths  that  can  be  used  are 
the  number  of  wires  carried,  the  transverse  stresseg 
under  the  weather  conditions  encountered  and  the 
cleai-ance  of  wires  from  the  ground  in  the  center  of  the 
spans.  Another  factor  that  must  receive  consideration 
appears  when  sags  become  great  enough  to  require 
excessive  cross-arm  spacings  or  make  the  lines  them- 
selves objectionable  in  other  ways. 

The  number  of  wires  on  the  average  rural  line  is 
small  enough  for  wood  poles  to  have  ample  strength, 
and  the  conductor  stresses  can  be  controlled  within 
rather  wide  limits  by  adjustment  of  sags.  There  is 
no  reason  why  the  most  should  not  be  made  of  these 
opportunities  to  reduce  the  original  costs  of  construc- 
tion, particularly  when  the  poles  can  be  so  spaced  that 
if  the  number  of  conductors  ever  becomes  great  enough 
to  justify  shorter  spans,  the  problem  can  be  met  by 
setting  another  pole  in  the  middle  of  each  span.  The 
whole  problem  is  one  of  intelligent  design  of  lines  to 
meet  the  conditions  under  which  they  must  operate  and 
of  the  avoidance  of  practices  that  have  been  developed 
to  meet  whoUv  different  conditions. 


Knowledge  of  I'ltimate  Nature  of 

Electromagnetic  Phenomena  Essential 

EVERY  trained  physicist  and  electrical  engineer  who 
knows  the  basic  facts  regarding  electromagnetism 
and  electromagnetic  induction  usually  can  foretell  the 
results  of  any  particular  combination  of  electric  circuit 
and  magnetic  field  which  may  be  suggested.  However, 
when  the  attempt  is  made  to  write  statements  of  these 
fundamental  laws  in  terms  of  the  concrete  structures 
constituting  electric  and  magnetic  circuits,  diffkulty  is 
found  in  so  expressing  these  statements  that  they  will 
cover  all  possible  forms  and  combinations  of  circuits. 
The  trouble  lies  in  the  fact  that  we  must  speak  of  elec- 
tric circuits  and  magnetic  fields  when  we  really  have 
not  a  complete  knowledge  of  the  nature  of  either.  As  a 
result,  in  the  case  of  virtually  every  existing  statement 
of  the  laws  of  electromagnetism  and  electromagnetic  in- 
duction, it  is  possible  to  point  out  some  particular  ex- 
periment or  phenomenon  which  would  seem  to  be  in 
direct  violation  thereof.  Perhaps  the  best  known  in- 
sta)ice  of  this  is  found  in  the  ordinary  statements  of 
the  law  of  electromagnetic  induction.  The  induced  elec- 
ti'omotive  force  may  be  defined  in  terms  of  the  total 
change  in  magnetic  flux  through  the  electric  circuit  or 
in  terms  of  the  rate  of  passage  of  a  portion  of  the  elec- 
tric circuit  through  the  magnetic  field.  All  known  in- 
stances of  induced  electromotive  force  can  be  explained 
in  terms  of  either  one  or  the  other  of  these  conceptions, 
but  neither  one  embraces  all. 

In  the  November  issue  of  the  Journal  of  the  Franklin 
Institute  Dr.  Carl  Hering  presents  an  interesting  col- 
lection of  these  apparently  "outlaw"  experiments  and 
phenomena.  Several  of  them  were  presented  a  number 
of  years  ago  to  the  A.  I.  E.  E.  and  elicited  an  extensive 
discussion  of  the  law  of  electromagnetic  induction,  from 
which  there  emerged  a  general  consensus  of  opinion  that 
in  any  statement  of  this  law  the  fundamental  principle 
should  involve  the  passage  of  the  material  substance  of 
the  conductor  across  the  magnetic  field,  or  vice  versa. 
This  is  quite  in  line  with  modern  theories  of  the  ulti- 
mate nature  of  the  phenomenon  as  di.scussed  by  Lorentz 
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and  others.  These  theories  take  their  start  from  the 
interaction  of  the  magnetic  field  and  the  electrons 
within  the  atoms  of  the  conductor.  They  apply  equally 
well  to  conductors  and  dielectrics  and  take  due  account 
also  of  the  displacement  currents  in  dielectrics,  first  sug- 
gested by  Maxwell,  which  may  also  be  set  up  by  electro- 
magnetic induction. 

None  of  these  freak  experiments  casts  any  doubt  on 
the  validity  of  the  laws  as  we  now  know  them.  For 
example,  practically  all  of  the  experiments  on  the 
mechanical  interaction  of  electric  circuits,  including  the 
pinch  effect  as  described  by  Dr.  Hering,  may  be  ex- 
plained in  terms  of  one  fundamental  physical  principle, 
that  the  potential  energy  associated  with  an  electric 
circuit  is  the  product  of  the  strength  of  current  in  it 
and  the  magnetic  flux  threading  it  in  a  negative  direc- 
tion. This  is  the  electrical  law  which  is  the  parallel  of 
the  mechanical  analogy  employed  by  Dr.  Hering. 

In  spite  of  the  firmness  of  the  foundations  of  these 
laws  and  of  our  wide  knowledge  of  a  number  of  curious 
outstanding  manifestations,  it  remains  true,  as  Dr.  Her- 
ing points  out,  that  we  have  no  universal  and  all-satisfy- 
ing statements  of  the  laws.  This  problem  has  for  a  long 
time  engaged  and  is  still  engaging  the  thoughts  of 
leading  physicists.  It  appears  that  complete  and  ac- 
curate statements  covering  all  possible  cases  can  come 
only  from  a  more  complete  knowledge  of  the  ultimate 
nature  of  the  phenomena  involved. 


Careful  Cost  Accounting  Shows 
Electric  Truck  Economies 

NINE  years  of  electric  truck  service  under  careful 
cost  accounting  yield  very  interesting  data  on 
economic  performance.  Such  an  analysis  is  presented 
in  this  issue  of  the  Electrical  World  by  Walter  R. 
Metz  of  the  Government  Printing  Office.  Eight  electric 
trucks  have  been  operated  under  the  author's  super- 
vision at  Washington  through  the  entire  period,  with 
two  more  added  three  years  ago.  The  capacities  range 
from  1,000  lb.  to  10,000  lb.,  and  the  units  are  all  in 
service  today,  energy  being  obtained  at  from  1.25  cents 
to  2  cents  a  kilowatt-hour.  The  largest-size  truck  has 
been  in  service  three  years,  but  no  battery  renewal  ex- 
pen.ses  have  been  imposed  upon  Uncle  Sam  so  far.  The 
other  units  range  in  over-all  expenses,  less  drivers' 
wages,  from  17.53  cents  to  41.2  cents  per  mile  for  duties 
ranging  between  54,600  miles  and  30,419  miles. 

The  operating  costs  and  fixed  charges  tabulated  by 
Mr.  Metz  might  well  stand  by  themselves  as  det^iiled 
evidence  of  the  value  of  electric  truck  in  city  service; 
for  whoever  figures  the  corresponding  costs  of  gaso- 
line truck  performance  will  have  no  easy  task  to 
approach  these  outlays.  The  author  has  strengthened 
his  paper  materially  by  including  for  comparison  actual 
costs  of  gasoline  truck  operation  from  the  government 
fuel  yard  and  postal  services,  together  with  some  sig- 
nificant data  frcm  private  practice. 

Intelligence  in  selecting  electric  trucks  for  particular 
services  is  of  more  importance  than  used  to  be  thought 
the  case  in  many  (juarters,  but,  given  areas  of  moderate 
siz€'  requiring  a  t'^jtal  daily  run  of  about  20  miles  to  40 
miles,  moderate  .speeds,  rapid  accelerations  from  stand- 
still and  slowdown  and  with  reasonably  good  highways, 
the  prospects  of  the  electric  truck  winning  the  day  over 
both  horse  and  gasoline  traction  are  excellent  indeed. 
It  is  unfortunate  from  some  points  of  view  that  it  is 
seldom  possible  to  compare  the  over-all  costs  of  iden- 
tical services  before  and  after  electrification;  but  as  in- 


creased outputs  generally  follow  the  application  of 
electricity  to  every  branch  of  business  and  production, 
the  lack  is  not  so  serious  after  all.  Altogether  too  few 
users  of  electric  trucks,  whether  for  road  or  industrial 
plant  service,  maintain  records  as  complete  as  those 
printed  here,  and  we  hope  that  their  publication  will 
stimulate  other  users  of  such  equipment  to  put  their 
accounting  houses  in  order  and  share  the  results. 


New  Hartford  Station  Reflects 

Credit  on  Owners  and  Designers 

TO  MAKE  provision  for  carrying  increasing  loads 
with  the  least  possibility  of  interruptions  is  a  large 
enough  problem  in  itself  for  central-station  managers, 
but  when  this  duty  is  combined  with  the  development 
of  a  plant  efficiently  to  fit  into  regional  systems  of 
energy  supply,  the  engineering  problems  involved  are 
particularly  intricate.  The  new  South  Meadow  station 
of  the  Hartford  (Conn.)  Electric  Light  Company,  de- 
scribed with  relation  to  its  mechanical  equipment  else- 
where in  this  issue,  illustrates  a  problem  solution  of 
this  type.  For  twenty  years  the  Dutch  Point  steam  plant 
of  this  company  has  met  the  chief  load  requirements  of 
the  Hartford  system,  growing  in  that  period  from  6,000 
kw.  to  36,000  kw.  rating.  It  is  now  supplemented  by  the 
new  station,  designed  to  function  acceptably  as  a  key 
plant  in  giving  either  local  or  regional  service. 

Ample  provisions  for  expansion,  centralized  boiler- 
plant  control,  excellent  fuel  storage  and  supply,  water 
supply  and  facilities  for  high-tension  structural  devel- 
opment characterize  the  South  Meadow  plant.  It  is 
designed  for  an  ultimate  capacity  of  130,000  kw.,  al- 
though this  can  be  greatly  increased  without  crowding 
the  site.  One  25,000-kva.  unit  is  now  in  service,  with 
a  second  on  order.  Four  water-tube  boilers  equipped 
with  integral  economizers  and  underfeed  stokers  com- 
pose the  present  steam-generating  equipment,  and  the 
design  provides  for  a  subdivision  of  coal-handling  plant 
and  auxiliaries  which  doubly  insures  reliability  and 
economy  of  operation.  Great  care  has  been  taken  in 
this  installation  to  avoid  needless  expenditure  for  exces- 
sive piping  and  wiring  runs.  Steam-driven  apparatus 
is  located  near  the  boiler  installation  and  electrical 
equipment  toward  the  electrical  bay  or  else  within  it. 
Apparatus  of  all  types  will  be  opei'ated  under  daylight 
conditions  to  an  unusual  extent.  The  closed  system  of 
generator  ventilation  has  been  adopted,  with  provision 
for  quick  transfer  to  the  open  system  in  emergencies; 
special  attention  has  been  given  to  conserving  heat 
units  in  carrying  the  condensate  and  make-up  water 
to  the  boilers,  and  the  heat  balance  has  been  carefully 
considered  in  relation  to  plant  development,  with  the 
result  that  no  house  turbine  was  provided.  Both  elec- 
tric and  steam  drives  are  used  in  the  auxiliary  equip- 
ment service,  yielding  a  highly  desirable  flexibility. 

Solidity  of  design,  avoidance  of  "frills"  in  equip- 
ment, a  plant  layout  of  complete  symmetry,  potential 
development  by  unit  groups  of  apparatus,  liberal  clear- 
ances, and  withal  a  low  unit  area  and  volume,  are  fea- 
tures of  this  station.  In  architectural  appearance  the 
initial  structure  hajipily  avoids  the  "sawed-off"  effect 
frequently  found  in  "nucleus"  plants  and  is  a  building 
of  attractive  aspects.  Orthodox  in  equipment  selection, 
straightforward  in  arrangement  and  clearly  adapted  to 
render  efliciently  both  local  and  regional  service,  this 
station  reflects  credit  upon  those  responsible  for  its 
design  and  takes  immediate  rank  among  the  notable 
installations  of  the  vear. 
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New  Hartford  Station  Has  Sviperpower 

Characteristics 

Pro\asion  for  Simultaneous  Development  for  Local  and  Regional  Service  Is  Dominating  Feature 

of  the  South  Meadow  Plant— Boiler  Plant  Illustrates  Advances  in  Co-ordinated 

Control  of  Operation— Designed  for  130,000  Kw.  Ultimate  Capacity 

of  Boston,  were  instructed  to  undertake  the  design  and 
construction  of  a  new  plant.  Construction  soon  began, 
and  the  new  plant  will  be  opened  oflBcially  on  Dec. 
19,    1921. 

An  ultimate  capacity  of  130,000  kw.  in  five  units  is 
contemplated  in  the  new  plant,  but  this  rating  can  be 
extended  to  260,000  kw.  without  difficulty  owing  to  the 
site   available.      Two    20,000-kw.    turbo-generators    and 
four    1,400-hp.   boilers   have   been   purchased.      Sixteen 
boilers  of  this  size  are  contemplated  for  the  ultimate 
station,  which  is  readily  adapted  to  "superpower"  serv- 
ice as  well  as  planned  to  supply  the  Hartford  district 
at  high  efficiency.     The  guaranteed  turbine  water  rate 
at  the  point  of  best  loading  is  10.1  lb.  per  kilowatt-hour. 
The  necessity  of  twofold  service — local  and  regional — 
constantly  controlled  the  design.    Energy  is  today  inter- 
changed at  66,000  volts  between  the 
Hartford     and     Connecticut     power 
companies'  systems,  and  other  inter- 
connections exist  and  are  developing 
throughout  the  State  which  are  more 
or  less   intimately   related   to  these. 
While    the    present    distribution    is 
largely  at  11,000  volts,  these  broader 
uses  of  the  plant  have  been  kept  in 
mind  from  the  beginning,  and  their 
influence   upon   the   electrical  layout 
will  be  detailed  in  a  later  issue. 

Among  the  notable  mechanical 
features  are  the  provision  for  ample 
fuel  storage,  subdivision  of  coal- 
handling    equipment,    ash     removal 


CONSPICUOUS  among  the  latest  additions  to 
the  central  stations  of  New  England  is  the 
South  Meadow  station  of  the  Hartford 
(Conn.)  Electric  Light  Company,  which  is  de- 
signed as  a  "key  plant"  in  relation  to  local  and  regional 
interconnections  present  and  prospective  and  combines 
to  an  unusual  extent  symmetry  of  arrangement,  avoid- 
ance of  equipment  congestion  and  adherence  to  appa- 
ratus of  demonstrated  necessity.  In  twenty  years  the 
well-known  Dutch  Pcint  steam  plant  of  the  company 
has  risen  in  rating  from  6,000  kw.  to  36,000  kw.,  now 
the  economic  limit  of  its  expansion.  During  the  war  the 
necessit>-  of  building  a  new  plant  for  handling  future 
loads  was  forecast,  and  in  1917  a  50-acre  tract  bordering 
the  Connecticut  River  about  a  mile  south  of  Dutch  Point 
was  acquired.     Two  years  later  Stone  &  Webster,  Inc., 
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SIMPLIFIED  PIPING  IS  A  FEATURE 


boiler-plant  units  and  au.xiliary  apparatus  to  insure 
minimum  interruption  of  service  and  economical  oper- 
ation through  proper  loading.  Centralized  boiler-plant 
control  from  a  room  specially  assigned  and  equipped  for 
this  purpose  is  another  feature  of  advanced  design  in 
this  plant.  Very  thorough  study  of  the  question  of 
heat  balance  was  made  in  connection  with  the  choice  of 
auxiliaries,  and  reliability  of  service  without  excess  in- 
vestment in  piping  systems  also  received  careful  atten- 
tion. The  closed  system  of  ventilation  was  adopted  for 
the  generating  units  with  provision  for  fire  extinguish- 
ment by  carbon-dioxide  gas  under  pressure. 

A  pleasing  exterior*  has  been  attained  in  the  use  of 
a  red  brick  with  precast  conci-ete  trimmings,  the  struc- 
ture being  of  the  steel-frame  type  with  concrete  founda- 
tions supported  by  piling.  Dull-shaded  enameled  brick 
is  used  in  the  turbine  room  to  avoid  glare,  while  the 


ithin  1.5  miles  of  center  of  city. 


turbine  platform  and  condenser  floor  are  of  red  quarry 
tile  laid  in  squares.  The  present  boiler  room  is  205 
ft.  long  by  67  ft.  wide,  the  turbine  room  being  20S 
ft.  long  by  55  ft.  wide.  Three  turbines  can  be  housed 
in  the  present  structure.  The  present  building  has  a 
ground  area  of  only  0.57  sq.ft.  per  kilowatt,  and  in  the 
ultimate  station  this  will  be  reduced  to  0.54  sq.ft. 
The  cubical  contents  are  60  cu.ft.  per  kilowatt  and 
ultimately  will  be  56. 

A  boiler  house  with  central  crosswise  overhead 
bunker,  an  adjoining  turbine  room  and  beyond  an 
electrical  bay  on  the  side  away  from  the  river,  and  on 
the  opposite  side  of  the  station  a  coal-handling  bay  and 
intake  and  discharge  tunnels  make  an  excellent  layout. 
The  auxiliaries  are  installed  in  very  accessible  open 
spaces  on  the  condenser  floor.  Variations  in  the 
river  stage  reaching  a  maximum  of  30  ft.  necessitated 
placing  the  condenser  floor  20  ft.  below  high  water  and 
waterproofing  the  portion  of  the  turbine  room  below 
that  elevation.  As  the  turbine  floor  is  virtually  a  plat- 
form only  4  ft.  wide  along  each  side  of  the  units  and  15 
ft.  wide  between  their  ends,  ample  light  reaches  the 
auxiliaries  from  above. 

The  boiler  room  floor  is  21  ft.  above  the  turbine  floor 
and  27  ft.  above  the  ash  room  floor,  thus  affording  ample 
space  beneath  for  the  forced  draft  and  the  ash-handling 
equipment.  The  ashes  are  removed  by  standard  gage 
railroad  cars  from  hoppers  below  the  stokers.  The 
hoppers  are  brick  lined  and  will  hold  twenty-four  hours' 
accumulation.  There  are  no  boilers  under  the  coal 
bunker,  this  space  being  utilized  by  heaters,  water- 
treatment  equipment,  elevators  and  other  apparatus. 

The  usual  double  row  of  boilers  is  planned,  with  a 
firing  aisle  13  ft.  6  in.  wide  between  stoker  ends. 
Excellent  light  and  ventilation  result  from  the  spread 
between  boiler  fronts. 

Coal  is  handled  by  rail  from  ground  storage  or  direct 
from  cars  to  receiving  track  hopi>ers  at  the  river  side 
of  the  boiler  house.  Each  hopper  is  rated  at  140  tons 
per  hour  capacity.  Space  is  available  for  handling  coal 
by  barges  in  future.  From  the  hoppers  the  coal  is  con- 
veyed to  either  of  two  36-in.  x  48-in.  double-roll  crushers 


Data  on  Principal  Equipment  in  South  Meadow  Station  of  Hartford  Electric  Light  Company 


Bollerg  and  Allied  Equipment:  ,„„„„ 

Boilers    (Bigelow-Hornsby),   heating  surface,   13.920   sq.ft.:   ratio 

of   hcatins  surface   to  grate  area,    49   to   1  ;   furnace  volume, 

6,370  cu.tt.  ,  ^    .,         ,       ,. 

Economizers   (Bigelow-Hornsby);  mtegral  part  of  boiler;  heatmg 

surface.   2,750  sq.ft. 
Superheaters    (Poster)  ;    heating   surface.    6,250    sq.ft. ;   superheat, 

225   dcg.   Fahr.  ;    total   steam   temperature.    640   deg. 
Stokers     (Sanford-Rllcy)  ;    sixtcen-retort,    extra-long    underfeed; 

geared  Terry  turbine  and  four-speed  General  Electric  motor. 
Ash  gates  (Bake'r-Dunbar-AUen). 
Forced-draft  fans   (Sturtevant),   200,000  cu.ft.  per  minute.   West- 

inghouse  geared  turbine. 
Control  for  forced-draft  fans,  and  stokers   (Hagan). 
Stack,   one   (Heine)   concrete;   15.5   ft.   inside  diameter   at  top  by 

215   ft.  above  grates. 
Coal  Ilandlinic: 

Coal-storage  crane  (Ohio  Locomotive),  20-ton,  50-ft.  boom. 
Coal  conveyors  and  crushers    (Stephens-Adamson),   130   tons   per 

hour. 
Larry   (McCarthy  Brothers  &  Ford),  weighing  type,  15-ton. 
Feed  Water: 

Feed-water  heaters  (Cochran),  open;  540,000  lb.  per  hour. 
Boiler-feed     pumps     (Jeansville-Worthington)  ;     two     1,000-g.p.m. 

three-stage   and   one   500-g.p.m.   four-stage;    (Terry)    turbine 

drive. 
Water  filters   (International)  ;  two  sand-pressure  type;  250  g.p.m. 
Prime  SloverH  and  Auxiliaries: 
Prime  movers  (General  Electric),  two  20,000-kw.  (and  three  30,000- 

kw.    ultimately);    1,800-r.p.m. ;    250-lb.    steam    pressure;    10.1 

lb.  steam  consumption  at  14,000  kw.  and  29-ln  vacuum. 
Oil  filtration   (Richardson-Phenix).  continuous  type. 
Condcn.-^cr.s    (U'e-'stinghousc) .   30,000   sq.ft.;    (Chase)    Muntz  metal 

tiilxs  ;    Fort   PitI    Springs. 
Circulating  pumps    (Westinghouse)  ;  18,000-g.p.m. ;  driven  by  one 
motor  and   one   turbine. 


Condensate  pumps  (Worthington)  ;  450-g.p.ni. ;  driven  by  one 
motor  and  one  turbine. 

Air  pumps  (Le  Blanc),  two-jet  single-stage;  driven  by  Westing- 
house  turbine. 

Intake  screens  (Link-Belt)  ;  sluice  gates  and  hoists  (S.  Morgan 
Smith). 

Air  conditioner  (Carrier),  closed-system;  water  spray,  60.000 
c.f.ni. ;  iiorizontal  supply  pump  and  vertical  dlsch-.irge  pump 
(Worthington)  ;  500  g.p.m. 

Station   crane    (Northern   Engineering):   100-ton;    flve-motor. 

.\cces8ories.  Iiistraments  and  Supplies. — Damper  control  (The 
Engineer)  ;  feed-water  regulators  (Williams)  ;  safety  valves 
(Consolidated)  :  blow-off  valves  (Yarnall-Waring  and  Ever- 
lasting) :  Venluri  meters  (Simplex)  :  steam  How  meters  (Gen- 
eral Electric)  ;  recording  Instrinnents  (Foxboro)  ;  indicat- 
ing instruments  (Star)  ;  indicating  thermometers  (T.apllabus)  ; 
COa  recorders  (Uehling)  ;  master  steam  gage  (Ashton)  ;  draft 
gages  (Precision)  ;  stoker  speed  tachometer  (Brown)  ;  fire- 
clav  and  brick  (Queens  Run)  :  brick  and  cement  (Car- 
borundum) ;  Sil-o-cel  blocks  (Celite)  :  .\damant  Are  cement 
(Batfield)  :  Apexior  boiler  paint  (Dampney)  ;  furnace  side 
wall    ventilation    (Bernitz). 

Pipinic,  Valves.  Coverin«ri<,  Ete. — High-pressure  semi-steel  pipe  and 
fittings  (Lumsden  &  Van  Stone)  ;  atmospheric  exhaust  pip- 
ing (.\bendroth  &  Root)  :  cast-iron  circulating  water  pipe 
and  fittings  (I^umsden  &  Van  Stone)  ;  miscellaneous  cast- 
iron  pipe  and  fittings  (Pittsburgh)  :  ventilating  sheet-metal 
work  (Delbrook)  ;  pipe  c»vering  (Collins-Lotz)  ;  Holly  drip 
system  (Hodson)  ;  expansion  joints  (Westinghouse  and 
Badger)  :  miscellaneous  valves  (Edward.  Pittsburgh.  Warren- 
Webster,   Pratt  &  Cady). 

MIsrellttncous  Pumps  (Worthington)  with  (Terry)  turbine  drive 
in  part.  viz..  two  single-stage  500-g.p.m.  ser\-ice  pumps, 
one  1. 500-g.p.m.  fire  pump,  two  300-g.p.m.  clean-drip  pump, 
two  100-g.p.m.  dirty-drip  pumps;  two  Intake  well  pumps. 
Tlie  last  three  sets  are  motor-driven. 
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of  130  tons  per  hour  capacity  each,  and  thence  by  either 
of  two  bucket  elevators  of  this  capacity-  to  the  bunker, 
which  holds  1,850  tons.  Only  one  set  of  coal-handling 
equipment  is  included  with  the  first  installation.  Induc- 
tion motor  drives  with  interlocked  controls  to  insure 
starting  and  stopping  equipment  in  proper  sequence 
are  provided.  A  motor-driven  traveling  weighing  lorry 
distributes  coal  to  the  stokers. 

Each  boiler  is  equipped  with  an  integral  economizer 


retort  underfeed  stoker  with  286  sq.ft.  area  is  provided 
for  each  boiler,  with  combination  steam  turbine  and 
motor  drive  and  multi-speed  control.  Two  forced- 
draft  fans  with  a  capacity  of  200,000  cu.ft.  per  minute 
supply  air  to  the  furnaces.  Si.x  fans  will  be  required 
in  the  ultimate  station.  Fans  are  installed  in  forced- 
draft  supply  chambers  below  the  boilers  and  are  driven 
by  turbines  installed  in  the  turbine  room. 

For  every  four  boilers  a  concrete  stack  15  ft.  6  in.  in- 
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rivcr.     The  building  area  is  only  0..5"  sq.ft.  per  kw.     B — One  of  the 
20,000-kw.   turbo-gi-nerators  ;  arcaway.<<  in  floor  .-irford  ample  liBht 
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of  about  20  per  cent  of  the  boiler-heating  surface,  placed 
in  the  rear  of  the  setting,  and  also  with  a  superheater 
of  fi.2.50  sq.ft..  designed  to  give  225  deg.  Fahr.  at  200 
per  cent  rating.  The  steam  pressure  is  275  lb.  The 
furnace  volume  is  6,.370  cu.ft.  or  22.2  cu.ft.  per  square 
foot  of  grate  surface.  The  furnace  walls  are  perforated 
to  prevent  clinker  formation,  and  the  bridge  walls  are 
faced  with  carborundum  brick  24  in.  high,  opposite 
dump  plate.s,  to  resist  abrasion  by  clinkers.     A  aixteen- 


side  diameter  and  210  ft.  high  above  the  grates  is  re- 
quired. The  boiler  uptakes  discharge  into  horizontal 
flues  run  uninsulated  along  the  roof  and  terminating 
at  the  stack.  Space  is  available  for  the  installation  of 
induced-draft  fans  above  the  boilers  and  just  below  the 
roof  in  case  separate  economizers  are  installed,  such 
fans  then  becoming  essential  to  secure  the  draft  required 
at  high  ratings.  The  uptake  dampers  for  each  boiler 
are  automatically  regulated. 
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Centrally  located  with  respect  to  the  ultimate  station 
will  be  a  room  for  auxiliary  and  combustion  control 
equipment  with  indicating  and  recording  instruments 
for  measuring  pressure.s,  temperatures,  steam  flow, 
carbon-dioxide  and  kilowatts,  and  including  automatic 
control  equipment  for  forced-draft  turbines.  This  ar- 
rangement brings  the  operation  of  the  various  pieces 
of  auxiliary  and  combustion  equipment  under  the  ob- 
servation and  control  of  one  man  and  enables  him  to 
maintain  the  proper  heat  balance  at  all  times. 

Each  of  the  first  two  generating  units  is  composed  of 
a  25,000-kva.,  11,000-volt,  three-phase,  60-cycle  gener- 
ator driven  by  a  twenty-three-stage  horizontal  turbine 
equipped  with  a  direct-connected  exciter.  One  reserve 
steam-driven  exciter  has  been  provided  for  present  use. 
A  30,000-sq.ft.  surface  condenser  is  provided  for  each 
turbine  and  is  mounted  beneath  it  on  spring  supports. 
To  insure  economical  and  reliable  service  the  condenser 
auxiliaries  are  in  duplicate,  including  two  circulating 
water  pumps  of  18,000  gal.  per  minute  rating  with 
bottom-suction  and  motor-operated  discharge  valves, 
one  pump  being  turbine-driven  and  the  other  motor- 
driven.  One  pump  is  sufficient  to  produce  an  economical 
vacuum  most  of  the  year.  There  are  also  two  con- 
densate pumps  per  condenser,  motor  and  turbine-driven, 
and  either  is  of  sufficient  capacity  to  handle  the  entire 
load,  and  a  hydraulic  air-pump  and  a  two-jet  air  ex- 
hauster. The  relatively  small  initial  installation  at 
South  Meadow  and  uncertain  rate  of  plant  grovd;h 
precluded  the  use  of  a  house  turbine  in  connection  with 
heat-balance  requirements  on  account  of  its  first  cost. 

The  closed  system  of  generator  air  cooling  is  used  at 
this  plant,  55,000  cu.ft.  of  air  per  minute  being  required 
per  unit.  The  chamber  for  continuous  recirculation  and 
water  spraying  is  located  under  the  generator  end  of 
the  turbine  foundation  and  is  of  brick  and  concrete  to 
eliminate  noise.  Two  sets  of  sprays  are  provided,  one 
in  the  uptake  to  each  end  of  the  generator.  Increased 
space,  reduced  air  velocity  and  a  flexible  damper  arrange- 
ment result  from  this  arrangement.  Turbine-room  air 
can  be  recirculated  if  desired,  or  in  cold  weather  gen- 
erator air  can  be  used  in  warming  the  turbine  room  and 
in  cutting  down  roof  condensation.  In  case  the  water 
pressure  fails,  interlocked  dampers  permit  a  rapid 
change  to  an  open  system  of  ventilation.  River  water 
is  normally  used  for  cooling  and  for  boiler  feed. 

Rounding  up  the  Heat  Units 

After  passing  through  the  turbine  oil  coolers  and  the 
condensers  for  the  steam  air  jets,  if  the  latter  are  in 
service,  the  prime-mover  condensate  discharges  into  an 
overhead  surge  tank.  Make-up  water  is  added  by  float 
control  from  the  service  tank.  The  water  flows  from 
the  surge  tank  to  the  heaters  under  float  control  and 
reaches  the  pumps  under  50-ft.  head.  An  emergency 
cold-water  connection  to  the  feed  pumps  from  the  cir- 
culating water  tunnel  is  provided.  Duplicate  boiler- 
feed  discharge  piping  is  furnished,  and  the  service  tank 
is  designed  to  separate  filtered  from  unfiltered  water, 
eliminating  the  interference  of  unusual  house-service 
requirements  with  power-service  needs. 

Feed-water  heaters,  tanks  and  pumps  are  placed 
under  the  coal  bunker,  the  tanks  including  a  20,000-gal. 
oufit  on  the  roof  and  a  5,000-gal.  surge  tank  under  the 
bunker.  Two  12,000-hp.  open  feed-water  heaters,  one 
500-gal.  and  two  l,000-gal.-per-niinute  feed  pumps  are 
provided.     Space   is  available   in   the   plant    for   future 


evaporating  equipment  for  make-up  water  and  for  air- 
removal  equipment. 

Welded  nozzles  of  the  interlocking  type  and  line  welds 
of  the  telescopic  type  are  used  on  the  main  high-pres- 
sure  piping,   which   has   cast-steel   fittings   and   valves. 

Minimum  duplication  has  been  sought  in  the  piping 
layout,  but  sectionalization  has  been  required  for  oper- 
ating convenience,  together  with  symmetrical  arrange- 
ment. Each  boiler  has  two  8-in.  outlets  connecting 
through  a  10-in.  line  to  a  main  header  18  in.  in  diam- 
eter. The  latter  is  run  near  the  boiler-room  floor 
level,  is  sectionalized  with  valves  between  ever>'  four 
boilers,  and  feeds  the  turbo  units  by  leads  of  14  in.  out- 
side diameter  taken  off  the  top.  one  per  section.  An 
8-in.  auxiliary  steam  header,  sectionalized  correspond- 
ingly to  main  units,  is  accessibly  located  under  the 
forced-draft  air  chamber  in  the  turbine  room.  Sub- 
division of  steam  supply  to  auxiliaries  further  insures 
continuity  of  service.  There  are  no  unusual  features 
in  the  circulating-water  tunnel  system,  which  has  a 
capacity  of  70,000  kw.  in  the  initial  installation,  with 
provision  for  extension  as  required. 

The  impression  received  on  entering  the  building  is 
its  compactness  and  simplicity  of  arrangement.  Ade- 
quate space  has  been  provided  despite  the  low  unit  ■ 
areas  and  volumes  given. 

Features  of  the  electrical  equipment  will  be  described 
in  the  next  and  concluding  section  of  this  article. 

The  information  upon  which  the  foregoing  descrip- 
tion is  based  was  obtained  through  the  courtesy  of  T. 
H.  Soren,  vice-president  Hartford  Electric  Light  Com- 
pany, and  from  the  engineers  of  Stone  &  Webster,  Inc. 


Spain  Adopts  Electrical  Staadards 

ANNOUNCEMENT  comes  from  Commercial  Attache 
1  C.  H.  Cunningham,  at  Madrid,  that  a  royal  decree 
has  been  issued  by  the  Ministry  of  Fomento  arranging 
for  the  adoption  of  legal  electrical  standards,  as  follows: 

I.  The  legal  units  for  the  measurement  of  electric 
power  in  Spain  shall  be  founded  upon  the  electromag- 
netic system,  adopting  as  basis  units  for  resistance 
the  international  ohm  and  for  intensity  of  current  the 
international  ampere. 

II.  The  Minister  of  Fomento,  consulting  with  the 
permanent  Spanish  Commission  on  Electricity,  shall 
dictate  the  necessary  regulations  for  the  application  of 
this  decree,  which  shall  comprise  the  following: 

(1)  Specification  of  the  two  above-mentioned  pri- 
mary  units   in   accord  with   international  regulations. 

(2)  Definition  and  specification  of  all  the  other  units 
used  in  the  application  of  electricity,  which  are  subject 
to  legal  requirements,  or,  in  the  absence  of  same,  to 
the  agreements  adopted  by  international  assemblies 
which  have  met  for  this  purpose;  also  the  definition 
and  specification  of  units  relative  to  those  magnitudes 
for  which  the  above-mentioned  precedents  are  lacking. 

(3)  Fixing  and  regulating  the  process  or  procedure 
by  which  the  exactness  of  electric  measurements  may 
be  assured  within  industrial  and  commercial  limits, 
it  being  obligatory  for  all  classes  of  functionaries  in- 
trusted with  the  technical  inspection  of  industrial 
measuring  apparatus   to  observe  these   regulations. 

III.  For  the  purpose  of  studying  these  questions  and 
the  formulation  of  the  proper  regulations,  there  shall 
be  formed  a  national  federation  which  .*hall  embody  the 
oflicial  laboratories  already  radicated  in  Spain. 


December  10,  1921 
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Regulation  Should  Cover 
Municipal  Systems 

Failure  to    Include   Them  Allows  Wasteful  Competi- 
tion— Their  Inclusion  Would  Prevent  Ruthless 
Cutting  of  Rates  and  Discrimination 
in  Serving  Public 
By   Edwin   0.   Edgerton 

STATE  regulation  of  privately  owned  public  utility 
service  having  become  an  accomplished  fact  and  being 
now  looked  upon  as  permanent,  discussion  is  becoming 
more  vigorous  and  extended  as  to  the  wisdom  of  similar 
state  regulation  cf  municipally  owned  and  operated  pub- 
Uc  utility  services.  This  question,  of  course,  should  be 
determined  on  its  merits,  free  from  all  prejudice  for  or 
against  public  ownership,  and  inasmuch  as  there  is  now, 
except  in  a  few  instances,  no  state  regulation  of  munic- 
ipally owned  and  operated  utility  service  in  the  United 
States,  this  comparatively  new  activity  of  regulation 
should  not  be  entered  upon  unless  there  exist  recognized 
evils  to  be  corrected  or  clearly  established  benefits  to 
result. 

If  we  start  with  the  premise  that  unnecessary  eco- 
nomic waste  is  a  loss  to  the  whole  community  regard- 
less by  whom  or  against  whom  committed,  it  will  appear 
at  once  by  mere  recitation  of  the  facts  that  regulation 
or  restraint  must  be  had  of  the  activities  of  munici- 
palities recklessly  entering  into  competition  with  pri- 
vately owned  and  operated  and  regulated  utilities. 

Monopoly  Under  Regu.ation  Sound  Policy 

In  the  privately  owned  public  utilitj'  field  today  it  is 
universally  conceded  that  with  state  regulation  the  crea- 
tion of  monopoly  and  the  prevention  of  competition  is 
sound  policy  in  the  interest  of  the  people.  It  is  not 
seriously  contended  by  informed  people  that  where  a 
public  utility  is  adequately  serving  at  reasonable  rates 
a  competitor  should  be  allowed  to  enter  the  field,  paral- 
lel the  existing  system  and  cut  rates,  as  experience  has 
time  and  again  demonstrated  that  this  results  in  grave 
economic  loss,  inability  to  give  service  and  injury  to  the 
public. 

Precisely  the  same  reasons  are  good  as  against  a 
municipality  entering  a  field  already  adequately  served 
by  a  privately  owned  utility,  paralleling  its  system,  cre- 
ating a  duplicate  investment,  and  by  mercilessly  cut- 
ting rates  wholly  or  partially  destroying  its  rivals.  It 
must  appeal  to  all  reasoning  people  that,  conceding  the 
right  of  a  municipality  to  go  into  the  business  of  serv- 
ing its  citizens  with  a  utility  service,  this  right  should 
either  only  be  exercised  by  acquisition  of  an  existing 
utility  system  or  restraint  should  be  laid  upon  the  city 
to  the  extent  of  compelling  it  first  to  make  an  adequate 
offer  to  purchase  the  existing  system,  in  the  event  of 
the  refusal  of  this  offer  permission  to  be  accorded  to 
the  city  to  compete. 

In  a  situation  where  competition  already  exists  be- 
tween a  municipally  owned  plant  and  one  privately 
owned  and  operated  regulation  of  the  publicly  owned 
plant  should  be  had  precisely  for  the  same  reasons  as 
prevail  in  regard  to  the  privately  owned  plant. 

Rates  should  be  controlled,  so  that  the  power  to  cut 
rates  could  not  be  used  to  annihilate  a  rival  and  de- 
stroy investment.  Neither  should  a  municipality  be  left 
wholly  unrestrained  in  the  matter  of  discrimination  in 
giving  service  in  a  competitive  field.     The  city  should 


give  service  as  freely  and  as  fairly  as  the  privately 
owned  company  and  without  discrimination  or  favorit- 
ism. 

To  accomplish  these  ends  continuous  regulation  is 
necessary — that  is  to  say,  there  must  be  an  effective 
body  of  trained  men  thoroughly  familiar  with  the  prin- 
ciples and  practices  involved  in  utility  service  at  all 
times  available  to  make  decisions,  and  such  body  exists 
in  every  state  in  the  Union  in  the  public  utility  com- 
missions. It  is  only  necessarj-  by  law  to  empower  these 
commissions  to  regulate  the  municipally  owned  utility 
services. 

Municipal  Zealots'  Arguments 

I  realize  that  this  reasoning  is  vigorously,  if  not 
violently,  objected  to  by  the  zealous  municipal  owner- 
ship advocate.  He  argues  that  the  right  of  the  city  to 
serve  it^  citizens  with  a  utility  service  is  and  should  be 
unrestrained  and  not  regulated,  and  that  it  is  neither 
immoral  nor  illegal  ruthlessly  to  sacrifice  the  invest- 
ment made  in  a  privately  owned  public  utility  which  is 
adequately  serving  the  citizens  and  to  parallel  and  com- 
pete, even  to  the  extent  of  cutting  rates  below  the  cost 
of  operation^ — the  deficit  to  be  made  up  out  of  taxation. 

Some  of  these  zealots  concede  that  economic  loss  re- 
sults in  unrestrained  competition,  but  they  justify  the 
imposition  of  this  loss  upon  the  people  by  arguing  that 
ultimately  public  ownership  is  a  vastly  beneficial  in- 
stitution fully  compensating  for  the  economic  loss  whch 
occurs  in  the  destruction  of  a  private  rival. 

I  never  ha%'e  been  able  to  agree  either  as  to  the 
morals  or  the  economics  of  such  proposals.  Considered 
from  the  moral  side,  it  must  be  remembered  that  the 
public  invited  the  privately  owned  company  to  institute 
and  install  its  service.  Frequently  this  invitation  was 
vigorously  extended  even  to  the  point  of  urging,  but  in 
most  instances  the  invitation  is  evidenced  by  the  grant- 
ing of  a  franchise  by  municipalities,  which  alone  and  of 
itself  is  an  indication  of  a  desire  that  private  capital 
undertake  the  job  of  serving  the  public. 

While  it  must  be  admitted  that  there  is  no  govern- 
mental guarantee  of  protection  against  municipal  com- 
petition, nevertheless  there  is  an  implied  agreement 
that  private  capital  thus  invited  into  a  city  will  be 
fairly  dealt  with.  Certainly  it  is  true  that  if  at  the 
time  of  the  investment  of  the  money  in  the  privately 
owned  public  utility  the  city  had  announced  that  any 
one  investing  in  such  an  enterprise  must  do  so  with  the 
clear  understanding  that  it  was  the  purpose  of  the  city 
to  exercise  its  legal  privilege  of  completely  paralleling 
and  competing  with  the  proposed  system,  not  one  dollar 
of  investment  would  have  been  made. 

Unselfishness  Characterizes  Private  Plant 
AS  Much  as   Municipal 

It  seems  to  be  assumed  by  those  who  argue  against 
state  regulation  of  publicly  owned  utilities  that  there  is 
some  peculiar  and  unselfish  status  of  publicly  owned 
enterprises  which  distinguishes  them  in  ever>-  respect 
from  tho.se  privately  owned,  even  though  those  privately 
owned  are  devoted  entirely  to  public  service.  It  must 
be  pointed  out,  however,  that  your  public  ownership 
zealot  appeals  to  the  people  on  wholly  selfish  grounds  in 
an  attempt  to  get  support  for  his  municipal  project. 
In  effect  he  says,  "Let  me  build  for  you  a  municipal 
utility  system,  vote  the  necessary  bonds,  tax  yourselves 
for  this  purpose,  and  I,  acting  on  your  behalf,  will 
wreck  and  ruin  the  existing  utility  for  your  benefit  in 
order  that  you  may  have  cheap  rates."     Of  course  he 
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does  not  say  this  in  terms,  but  analyze  his  appeals  to 
the  people  and  these  precise  suggestions  will  be  found, 
if  only  by  inference. 

What  sound  objection  can  be  raised  to  state  regula- 
tion of  municipally  owned  utilities?  If  these  enter- 
prises are  sound,  if  they  are  being  properly  conducted, 
if  they  are  in  every  respect  successful,  then  those  who 
are  interested  in  them  should  welcome  the  opportunity 
for  complete  public  exposition  before  a  state  commis- 


sion trained  to  analyze  utilitj'  operations  and  capable 
of  laying  down  sound  rules  in  the  interests  of  the  peo- 
ple. Would  it  not  be  a  great  satisfaction  to  the  people 
of  a  city  to  know  that  at  all  times  there  was  a  wholly 
impartial  trained  body  of  experts  under  the  guidance 
of  experienced  commissioners  constantly  available  to 
consider  complaints  and  with  constant  supervision  of 
the  activities  of  those  engaged  in  operating  a  municipal 
enterprise? 


Longer  Spans  Proposed  for  Rural  Lines 

By  Selecting  Conductors  with  High  Elastic  Limit  and  Properly- 
Guying  Poles  at  Sharp  Corners  and  Dead-Ends  Urban  Factors 
of  Safety  Can  Be  Obtained  with  Poles  Placed  250  Ft.  Apart 


IN  CONSIDERING  the  type  of  line  construction 
best  adapted  for  electric  service  in  rural  districts 
it  is  evident  that  some  type  of  construction  less 
expensive  than  that  standardized  for  urban  work  is 
necessary  to  make  farm  lines  an  economic  possibility. 
On  the  other  hand,  it  is  essential  that  there  be  no  sacri- 
fice of  a  reasonable  factor  of  safety,  that  the  construc- 
tion involve  a  minimum  amount  of  maintenance  since  it 
is  relatively  difficult  to  reach,  and  that  easily  obtainable 
materials  be  used. 

There  are  two  generally  used  methods  of  running 
distribution  circuits  to  supply  rural  districts.  Such  cir- 
cuits may  be  run  from  outdoor  substations  connected 
to  transmission  lines  or  may  be  simply  extensions  of 
urban  disli-ibution  circuits.  The  method  adopted  will 
depend  on  the  character  and  extent  of  the  territory  to 
be  served.  The  standard  voltages  for  such  circuits 
include  2,300  volts,  single-phase  or  three-phase,  2,300/ 
4,000  volts,  three-phase,  four-wire,  and  6, GOO  volts  and 
11,000  volts,  single-phase  or  three-phase.  It  is  advan- 
tageous for  a  company  to  use  the  same  voltage  for 
rural  lines  as  for  urban  distribution  circuits  where  this 
arrangement  is  practicable,  because  transformers,  insula- 
tors and  other  accessories  are  then  interchangeable. 
If  it  is  necessary  to  use  a  higher  voltage,  the  choice 
will  depend  upon  an  analysis  of  the  individual  case,  in 
which  the  load,  distance  and  cost  of  wire,  insulators, 
transformers,  fuses  and  lightning  arresters  must  all 
be  considered. 

The  use  of  125-ft.  (37-m.)  spans  has  been  inherited 
by  the  electric  companies  from  the  telephone  companies, 
whose  large  number  of  wires  made  this  practice  neces- 
sary. In  general  the  maximum  span  length  is  fixed  by 
the  transverse  strength  of  the  poles,  or,  with  a  given 
height  of  pole,  by  the  clearance  to  ground  obtained  at 
the  center  of  the  span  with  the  conductor  used.  On 
rural  lines  it  will  generally  be  found  necessary  to  string 
only  two  or  three  primary  wires  of  comparatively  small 
size.  It  is  therefore  possible,  so  far  as  the  poles  are 
concerned,  to  increase  the  span  length  very  materially, 
at  the  same  time  keeping  the  same  factor  of  safety  usual 
in  urban  construction.  One  of  the  accomiianying  sets  of 
curves  shows  the  relation  between  transverse  strength 
of  new  and  old  poles  and  the  safe  number  of  wires  for 
250-ft.  (75-m.)  spans. 

It  is  believed  that  this  span  length  i)frers  a  number  of 
advantages.  It  may  be  used  for  primary  line  exten- 
sions with  Class  B  or  Class  C  poles  without  sacrifice  of 


the  required  factor  of  safety.  Using  30-ft.  (9-m.)  poles 
and  suitable  conductors,  the  necessary  clearance  to 
ground  can  be  obtained  with  this  span,  and  finally,  if 
increased  business  makes  additional  wires  necessary, 
such  a  line  can  be  changed  to  125-ft.  spans  by  setting" 
the  intervening  poles.  With  such  construction  it  is 
desirable  to  shorten  spans  and  double-arm  poles  at  sharp 
corners  and  dead-ends  and  to  guy  the  poles  thoroughly 
at  such  positions. 

With  the  long-span  construction  outlined  above  it  is 
necessary  to  use  a  conductor  having  a  higher  elastic 
limit  than  the  No.  6  soft  drawn  copper  in  common  use 
for  light  lines.  There  are  four  materials  which  have 
the  necessary  strength — steel  wire,  copper-clad  steel 
wire,  hard-drawn  copper  wire  and  steel-cored  aluminum 
cable.  Except  in  cases  where  the  line  current  is  very 
small  and  the  distance  short,  the  first  material  is  un- 
satisfactory because  of  its  low  conductivity.  For  gen- 
eral service  on  long-span  rural  lines  the  choice  appears 
to  rest  between  hard-drawn  copper  wire  and  steel-cored 
aluminum  cable,  since  there  is  usually  no  important 
price  differential  between  those  materials  when  pur- 
chasing wire  of  equal  conductivity.  Steel-cored  alumi- 
num requires  somewhat  more  care  than  ccpper  in  instal- 


COMPARATrVE  COST  OF  125-FT.  AND  250-FT.  SPANS  FOR 
I  MILE  OF  2,300-VOLT,  SINGLE-PHASE  LINE 


Item 


125-Ft. 


Material: 

Western  cedar  poles,  30-ft.,  butt- 
treated .  .M  (6-in.  top* 

Four-pin  fir  cross  arms  with  pins 
and  braces 

Galvanized  machine  bolts: 


45 


41 


Doubloarm  bolts.f  in.  x  14 

Lag  bo\ts,  i  in.x4  m 

Guv  anchors,  6-f  t 

Galvanized  steel  cable,  i-in. 

Guj'  clamps,  three-bolt 

Strain  insulators 

Porcelain  insulators 

Conductor  (T.  B.  W.  P.) . . . 


.    11.000  ft. 
No.  6  copper 


Miscellaneous 

Labor  and  Cartacc: 
l>rawing  poles . 

Setting 

Cartage 

Placing 


ymg. 


Total  labor  and  material . . 
Overhead,  at  1 5  p«r  cent . 


>tity  

250-Ft. 

-  Cost 

125-Fi.      250-Ft. 

23  Class  C 

$447  20 

$276   00 

27 

45.00 

27. Off 

l« 

4  •'2 

2.38 

4 

.31 

.62 

8 

.65 

1.30 

27 

1   35 

81 

7   12 

7.12 

400  ft. 

1   00 

4  00 

S 

tb 

1   92 

6 

82 

2   46 

54 

40  50 

24  30 

10.800  ft.  No 

.4  221   00 

212  00 

200-ft.  tic  wire 

10  00 

10  OO 

48  00 

32  00 

230  00 

128.00 

()2  00 

40.00 

22  50 

II    50 

12  00 

15  00 

110  00 

115   50 

48  45 

34.20 

$1,313  78 

$446. tr 

197.07 

141. 9r 

$1,510.85  $1.088. (» 
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lation,  and  the  junk  value  of  copper  is  a  much  higher 
percentage  of  its  first  cost  than  is  the  case  with  steel- 
cored  aluminum.  Steel-cored  aluminum  is,  however, 
much  stronger  than  hard-drawn  copper  of  the  same 
conductivity  and  is,  therefore,  better  adapted  in  small 
sizes  for  stringing  long  spans  on  low  supports.  Two 
curve  sheets  are  appended  showing  the  recommended 
sags  for  No.  6  hard-drawn  copper  wire  and  No.  4  steel- 
reinforced  aluminum  cable. 

Standard  N.  E.  L.  A.  cross-arms  with  standard  14-in. 
(3.75-cm.)  locust  pins  are  suitable  for  the  construction 
proposed.  The  use  of  cross-arms  long  enough  to  give 
30-in.  (75-cm.)  conductor  separation  is  suggested,  and 
standard  galvanized  line  hardware  should  be  used. 

The  saving  to  be  effected  by  the  proposed  construction 
will  varj^  with  different  companies,  being  dependent 
principally  on  the  material  used  for  poles  and  on  the 
■cost  of  labor.  For  comparison  data  are  given  showing 
the  cost  of  one  mile  of  single-phase,  2,300-volt  line  of 


30- ft  poles  set  5ft  in  qround- 
I      [Mat.  working  stress  '^ 

— —  2500  lbs  per  sc{.  in.  - 
Load i" ice  and  4 lbs.  wind. 

-^ ~  250- ft  span. 


10  20  30 

Circumference  of  Sound  Wood  at  Ground   Line,  Inches 

TRANSVERSE    STRENGTH    OF    LINE    COMPOSED    OF   WESTERN    RED 
CEDAR  AND  CHESTNUT   POLES 

standard  construction  and  one  mile  of  long-span  con- 
.struction  on  reasonably  straight  road,  free  from  trees 
and  where  no  conflicts  would  be  encountered  with  the 
construction  of  other  utility  companies.  It  is  assumed 
that  both  lines  are  dead-ended  at  each  end  of  the  mile. 
In  localities  where  chestnut  poles  can  be  easily  obtained 
it  will  be  possible  to  reduce  the  first  cost  of  the  line 
materially  by  their  use. 

The  foregoing  information  was  prepared  by  the  sub- 
committee of  the  Empire  State  Gas  and  Electric  Asso- 
ciation on  construction  standards  for  farm  lines,  con- 
sisting of  Sydney  Ailing,  chairman;  G.  W.  Ide  and  E.  P. 
Peck.  It  is  one  part  of  the  work  of  the  general  com- 
mittee on  rural  servico.  headed  by  Bert  H.  Shepard, 
which  is  now  giving  particular  attention  to  the  rate 
situation.  The  same  committee  has  prepared  specifica- 
tions for  the  construction  of  long-span  farm  lines  on 
wood  poles.     Parts  of  the  specifications  follow: 

General  Arrangement  of  Line  Supports. — The  maximum 
span  lenfrth  shall  be  2.50  ft.,  and  spans  of  this  length  shall 
be  used  throughout  except  as  specified  below.  Spans  may 
be  shortened  to  clear  obstructions  such  as  roads,  driveways, 
streams,  lawns,  etc.,  and  shall  be  shortened  at  dead  ends  and 
angles  of  over  4.5  deg.  Spans  adjacent  to  a  dead-end  pole 
or  pole  carr>'ing  a  corner  of  over  4.5  deg.  shall  not  be  more 
than  125  ft.  long.  Poles  adjoining  dead  end  poles  or  adjoin- 
ing poles  carrying  sharp  corners  shall  be  double-armed. 

Poles. — Poles  shall  be  Western  cedar.  Northern  cedar 
or  chestnut  and  shall  conform  to  N.  E.  L.  A.  specifications 
for  the  kind  of  pole  used.     Poles  shall  have  the  following 


minimum    dimensions    for    the    various    kinds    and    classes 
specified: 


WESTERN  CEDAR 


Class  A 
Length  of      (Minimmn  Top 
Poles     Circumference  28  In.> 
(Ft.)      Circumference  6  Ft. 
from  Butt 


Cla^B 

(Minimum  Top 

Circumference  25  In.) 

Circumference  6  Ft. 

from  Butt 

34 

36 


Class  C 

(Minimum  Top 

Circumference  22  In.) 

Circumference  6  Ft. 

from  Butt 

30 

32 


NORTHERN  CEDAR 


Class  A  — 

—  ClassB  — 

. Class  C 

6  In.  from 

6  In.  from 

6  In.  from 

Butt 

Top        Butt 

Top           Butt 

CHESTNUT 


. —  Class  A 

6  In.  from 
Top         Butt 


-  Class  B 

6  In.  from 
p         Butt 


Class  C  

6  In.   from 
Butt 


Poles  shall  be  Class  C  for  two-wire  or  three-wire  lines 
and  Class  B  for  four-wire  or  five-wire  lines.  Where  more 
than  five  wires  are  run  Class  A  poles  may  be  used,  but  it  is 
recommended  that  the  use  of  spans  shorter  than  specified 
above  be  considered  for  such  lines. 

Poles  shall  be  set  in  accordance  with  the  following  table: 


Length  of 
Pole,  Ft. 


...  In  backfilling  holes,  two  tampers  shall  work  with 
one  shoveler,  the  earth  being  thoroughly  tamped  in  place.  All 
water  shall  be  removed  from  pole  holes  before  poles  are  set. 
The  ground  shall  be  graded  up  around  the  base  of  the 
pole  to  provide  for  settlement,  the  premises  being  left  in 
as  good  condition  as  found.  It  is  recommended  that  the 
use  of  poles  treated  with  preservative  by  the  open-tank 
process  be  considered. 

Cross-Arms  and  Accessories. — Cross-arms  shall  be  made 
of  close-grained  Douglas  fir  having  not  less  than  twelve 
annular  rings  per  inch  width  of  cross-section.  Two-pin 
cross-arms  shall  be  3J  in.  x  4i  in.  x  .3  ft.  2  in.  with  2-ft. 
6-in.  pin  spacing.  Four-pin  cross-arms  shall  be  3i  in.  x  4i 
in.  X  5  ft.  7  in.  long  with  pins  arranged  for  2  ft.  6  in. 
climbing  space  and  14i-in.  pin  spacing.  Six-pin  cross- 
arms  shall  be  3 J  in.  x  4J  in.  x  8  ft.  long  with  pins  arranged 
as  specified  for  four-pin  arms  .  .  .  Cross-arms  shall 
not  be  treated  or  painted.  .  .  .  Double  arms  shall  be 
joined  by  two  S-in.  double-arming  bolts  installed  11  in. 
from  the  outer  ends  of  the  arms  on  four-pin  and  six-pin 
arms  and  6-in.  from  the  outer  ends  of  two-pin  arms.  Exten- 
sion arms  shall  be  provided  with  an  extension  arm  brace 
made  of  13-in.  x  13-in.  x  A-in.  steel  angle,  7  ft.  long,  and 
having  a  suitable  step,  in  addition  to  the  standard  braces. 
Two  extension  arm  braces  shall  be  used  on  double  extension 
arms.     .     .     . 

Guys  and  Anchors. — All  angles  in  the  line  of  over  1  deg. 
shall  be  securely  guyed.  In  the  following  table  it  is  assumed 
that  the  guys  specified  make  an  angle  of  not  less  than  30 
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deg.  with  the  center  line  of  the  pole.  Where  the  angle 
is  less  than  this  proper  allowance  must  be  made  in  selecting 
the  guy  and  anchor  to  be  used : 


TWO-WIRE  LINK 

Angle  in  Line, 
Deg. 

Number  and  Size 
of  Guy  Cables 

Size  and  Length 
of  Anchor  Kod 

Size  of 
Diameter 

Dead-Man 
Length 

10 
30 
45 

One,  A  in. 
One,  A  in. 
One,  i  in. 

ixiti. 
1x6  f:. 
i»6  ft. 

12  in. 
12  in. 
12  in. 

1  ft.  6  in. 

2  ft.  6  in. 

3  ft.  0  in. 

Dead-end  J 

One,  i  in. 

Jx7  ft. 

12  in. 

3  ft.  0  in. 

FIVE-WIRE  LINE 

Angle  in  Line, 
Deg. 

Number  and  Size 
of  Guy  Cables 

Number,  Size  and 
Length  of 
Anchor  Rod 

Number  and  Size 
Dead-Men 
Diameter           Length 

10 
30 
45 

One,    }  in. 
One,  A  in. 
Two,  A  in. 

One,  ix6  ft. 
One,  ix7f.. 
One,  1x8  f.. 

One,  12  in. 
One,  12  in. 
One,  1  2  in. 

2  ft.  0  in. 
4  ft.  0  in. 
4  ft.  0  in. 

Dead-end  J 

Two,  i  in. 

T«o,;x7ft. 

Two,  12  in. 

4  ft.  Oin. 

All  guy  cable  shall  be  double-galvanized  Siemens-Martin 
steel  strand.  Anchors  shall  be  set  at  such  a  depth  that 
the  entire  length  of  the  anchor  rod  specified  except  the 
eye  is  buried,  the  rod  being  nearly  vertical  but  inclined 
slightly  so  that  the  anchor  bears  against  undisturbed  earth. 
All-metal  anchors  may  be  used  instead  of  the  dead-men 
specified  provided  that  an  anchorage  is  secured  which  will 
develop  the  full  strength  of  the  guy  cable  specified.  All 
anchor  rods  shall  be  double  hot-galvanized  and  shall  be 
secured  to  dead-men  by  a  3-in.  x  3-in.  x  i-in.  washer  and 
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-sleeves  the  full  length  plus  1  in.  and  each  sleeve  twisted, 
with  suitable  wrenches,  four  complete  turns,  the  two  sleeves 
being  twisted  in  opposite  directions.  Where  possible  sleeves 
shall  be  twisted  in  a  direction  to  tighten  strands  of  cable. 
Joints  shall  be  covered  with  not  less  than  four  layers  of 
friction  tape..  Great  care  shall  be  taken  not  to  kink  or 
nick  line  wires  and  any  wire  so  damaged  shall  be  cut  out 
and  a  splice  made.  The  accompanying  curves  show  the  sags 
and  tensions  for  No.  4  A.  C.  S.  R.  with  T.  B.  W.  P.  insula- 
tion. All  joints  between  copper  conductors  and  aluminum 
conductors  shall  be  made  with  suitable  aluminum  clamps 
provided  with  a  copper  bushing.  Clamp  joints  shall  be 
covered  with  four  layers  of  friction  tape  after  installation. 
In  making  joints  with  clamps  both  copper  and  aluminum 
conductors  shall  be  carefully  cleaned  so  as  to  remove  all 
foreign  matter  from  the  metal  before  the  clamp  is  installed. 
Where  medium  or  hard-drawn  copper  wire  is  used  for  line 
conductors  the  following  specification  applies.  Wire  shall 
be  covered  with  triple-braid  weatherproof  insulation.  No. 
6  D.  B.  W.  P.  soft>drawn  copper  wire  shall  be  used  for 
tie  wire.  Ties  shall  be  made  as  specified  for  A.  C.  S.  R. 
All  splices  in  line  conductors  shall  be  made  with  suitable 
one-piece  copper  sleeves.  The  ends  to  be  spliced  shall  be 
properly  stripped,  cleaned  and  inserted  in  the  sleeves  the 
full  length  plus  1  in.  and  the  sleeve  twisted  with  suitable 
wrenches  four  complete  turns.  Joints  shall  be  covered  with 
not  less  than  four  layers  of  friction  tape.  T.ipe  shall  be 
made  with  sleeves  as  above  specified  or  with  properly 
wrapped  joints  over  which  solder  shall  be  poured.    Medium 


no 
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SAGS  TO  LIMIT  MAXIMUM  TENSION   UNDER  ICE  AND  WIND    LOAD   TO    SAFE    VALUE 


nut.  Guys  shall  be  attached  to  poles  close  to  cross-arms  by 
taking  one  and  one-half  turns  around  the  pole  and  fasten- 
ing with  a  three-bolt  clamp.  Suitable  strain  insulators 
shall  be  used  in  all  guys  and  shall  be  placed  not  less  than 
9  ft.  from  the  ground  and  not  less  than  6  ft.  from  the 
pole.  Guys  from  pole  to  pole  shall  be  provided  with  a  strain 
insulator  at  each  end  not  less  than  6  ft.  from  the  pole.  Guys 
small  be  attached  to  strain  insulators  and  anchor  rods  by  a 
three-bolt  clamp  and  a  made-up  joint.  Suitable  galvanized 
thimbles  shall  be  used  in  attaching  guys  to  anchor  rods. 
Suitable  guy  hooks  or  lag  bolts  shall  be  used  to  secure  guys 
in  place  on  poles.     .     .    . 

Wire. — Where  aluminum  cable,  steel-reinforced,  is  used 
for  line  conductors,  the  following  specification  applies:  Wire 
shall  be  covered  with  triple-braid  weatherproof  insulation. 
No.  6  D.  B.  W.  P.  aluminum  wire  shall  be  used  for  tie  wire. 
Line  conductors  shall  be  tied  in  the  top  groove  of  insulators 
on  straight  runs  with  an  unprotected  bridle  tie,  the  wire  be- 
ing snug  around  the  line  conductor  five  turns  on  each  side 
of  the  insulator.  On  corners  wires  shall  be  tied  in  the  side 
groove  of  insulators  with  an  unprotected  bridle  tie  as  de- 
scribed above  so  that  the  strain  is  carried  by  the  insulator 
and  not  by  the  tie  wire.  On  insulators  without  top  groove 
wires  shall  be  tied  in  the  side  groove  on  the  pole  side  of 
the  insulator  with  an  unprotected  bridle  tie  as  described 
above.  All  splices  in  line  conductors  shall  be  made  with 
suitable  two-piece  aluminum  sleeves.  The  ends  to  be  spliced 
shall    be    properly    stripped,    cleaned    and    inserted    in    the 


or  hard-drawn  copper  conductors  shall  not  be  soldered  with 
a  blow  torch.  The  accompanying  curve  sheet  shows  the 
sags  and  tensions  for  No.  6  T.  B.  W.  P.  hard-drawn  copper 
conductors. 


Hydro-Electricity  in  Czechoslovakia 

THERE  aro,  according  to  an  official  report  of  an 
agent  of  the  British  government,  as  quoted  in  the 
London  Electrician,  few  countries  in  which  electric  sup- 
ply has  reached  such  an  advanced  stage  of  development 
as  in  Czechoslovakia.  In  1919  there  were  390  power  sta- 
tions, including  six  of  more  than  10,000  kw.  rating,  three 
of  from  5.000  kw.  to  10.000  kw.  and  twenty-eight  of  from 
1,000  kw.  to  5,000  kw.  The  Prague  central  station  has 
a  normal  output  of  22,500  kw.  There  are  several  hydro- 
electric installations  in  operation,  and  many  more  are 
contemplated.  In  Bohemia  it  is  estimated  that  the 
maximum  output  of  hydro-electric  power  (mainly  on 
the  Elbe  and  Moldau)  is  equal  to  355,000  kw..  in  Slovakia 
to  200.000  kw.  and  in  Moravia  to  59.000  kw..  or  a  total 
of  more  than  600.000  kw.  for  the  entire  republic.  The 
standard  trunk-line  voltage  as  development  proceeds 
will  be  100.000,  with  permission  to  employ  50,000  volts 
temporarily. 
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To  Protect  Junior  Securities* 

Suggestion  Made  to  Investment  Bankers'  Association 

ot  America  for  Amortization  of  Discounts 

on  Utility  Securities 

By  Cyrus  Pierce 

THE  financing  of  public  utilities  through  the  medium 
of  junior  securities  is  becoming  of  more  and  more 
importance  all  the  time,  but  before  it  can  be  done  in 
any  large  way  there  are  two  vital  points  that  must  be 
safeguarded.  First,  the  income  of  the  company  must  be 
sufficient  and  so  stabilized  that  the  dividends  on  these 
junior  securities  will  be  paid  with  the  same  punctuality 
as  the  interest  on  the  funded  debt;  and,  second,  the 
security  upon  which  the  issues  are  based  must  be  ample 
to  safeguard  the  principal.  In  order  to  accomplish  these 
two  things  it  seems  to  me  to  be  necessary  for  the  In- 
vestment Bankers'  Association  to  use  the  weight  of  its 
influence  with  the  various  public  utility  commissions  to 
the  end  that  the  rates  may  be  adequate  not  only  to  pay 
the  dividends  but  to  maintain  the  physical  property. 

It  has  been  current  practice  recently  when  public 
utility  bonds  are  issued  to  limit  the  issue  at  par  and 
the  face  amount  of  the  issue  to  75  per  cent  of  the  cost 
of  the  improvements  to  be  made.  Therefore,  the  other 
25  per  cent,  and  in  addition  thereto  such  discount  from 
the  sale  of  the  bonds  as  the  company  is  compelled  to 
stand  in  order  to  market  them,  must  be  made  up.  Some- 
where, somehow,  the  utilities  have  been  called  upon  to 
find  this  money.  It  is  now  the  fashion  to  provide  this 
from  the  sale  of  stock.  In  most  cases  it  is  preferred 
stock.  It  is  customary  to  say  to  an  intending  investor 
that  every  dollar  he  puts  into  the  preferred  stock  is 
represented  by  a  dollar  of  fixed  assets,  and  this  is  true 
in  most  instances.  It  also  is  true  that  recently  most 
utilities  had  to  sell  their  preferred  stocks  on  an  8  per 
cent  basis,  which,  if  the  stock  is  a  6  per  cent  stock, 
means  the  sale  of  it  at  about  75.  Ordinarily  8  per  cent 
is  all  a  company  is  permitted  by  the  commissions  to 
earn  on  the  investment.  Therefore  there  is  no  profit 
to  the  company.  The  earnings  do  not  provide  a  means 
by  which  these  discounts  may  be  quickly  amortized  or  a 
surplus  built  up  to  protect  the  investor,  the  further 
result  being  that  there  is  little  chance  of  there  being 
an  increase  in  the  intrinsic  value  of  the  securities  of 
the  corporation  which  are  junior  to  the  preferred  stock 
and  which  should  be  the  vehicle  for  providing  addi- 
tional equity.  And,  as  their  market  can't  improve,  their 
price  cannot  go  up,  and  consequently  the  price  at  which 
the  company  must  continue  to  sell  its  preferred  stock 
remains  low.  Discounts  continue  excessive  and  the 
vicious  circle  goes  on. 

Reserve  for  Lean  Years 
This  attitude  on  the  part  of  regulating  bodies  too 
closely  restricting  earnings  cannot  help  but  eventually 
result  in  two  thing.s — first,  that  the  sale  of  junior  se- 
curities will  become  increasingly  difficult  at  relatively 
higher  costs  of  money,  and  finally  that  it  will  become 
impossible  to  raise  money  from  that  source  at  all  be- 
cause the  company  cannot  aflford  to  pay  the  price  which 
investors  will  demand  where  there  is  regulation  of 
.security,  but  no  assurance  that  the  issuing  corporation 
will  have  such  earnings  as  will  enable  it  to  administer 
its  financial  affairs  along  those  lines  which  experience 
has  shown  to  be  necessary.    Those  lines  are  that  there 

•A  p.ippr  rfad  hpforp  thp  rPopnt  convention  at   New  Orleans. 


should  be  sufiicient  earnings  to  enable  the  corporation 
to  lay  up  in  good  years  a  reserve  which  may  be  applied 
to  dividends  as  an  assurance  against  the  time,  which 
always  recurs  in  every  corporation's  experience,  when 
earnings  will  not  be  sufficient  to  pay  such  dividends. 
Jhis  reserve,  of  course,  also  constitutes  an  assurance  of 
the  continuity  of  the  promised  dividends  upon  the  pre- 
ferred stock ;  and,  over  and  above  this,  there  should  be 
earnings  sufficiently  beyond  this  to  make  it  po-ssible  for 
the  company  within  a  comparatively  short  space  of  time 
to  build  up  in  actual  property  against  which  no  securi- 
ties can  be  issued  an  equity  equal  in  par  value  to  the 
amount  of  discount  upon  its  outstanding  securities. 

If  a  company  were  static,  this  would  be  easy,  but  in 
a  grcvk'ing  company  where  the  annual  construction  re- 
quirements run  into  the  millions  this  has  become  a  grave 
problem  and  the  cord  is  being  drawn  tighter  each  year 
around  the  neck  of  the  unfortunate  corporation. 

Credit  Is  Not  Capital 

This  matter  of  discount  upon  securities  is  a  very 
vital  one  and  one  which  I  believe  has  not  had  the  atten- 
tion it  deserves.  Your  public  utility  commission  says 
that  this  receives  due  weight  in  computing  the  cost  of 
money  ascertained  through  a  table  which  is  scientifically 
accurate,  and  where  the  company  is  permitted  to  sell  its 
definite  maturity  bonds  upon  a  definite  basis  this  amorti- 
zation has  been  foreseen  and  provided  for.  This  reason- 
ing, however,  overlooks  a  very  important  consideration. 
Assuming  that  a  company  spends  $10,000,000  cash  in 
one  year  for  a  new  development  and  issues  against  it 
$7,500,000  of  bonds  and  $2,500,000  of  preferred  stock 
which  are  sold  at  90,  the  company  is  in  the  position  of 
having  an  installed  property  which  costs  $10,000,000 
but  against  which  it  has  received  but  $9,000,000.  One 
million  dollars  must  be  provided  fi-om  some  source,  and 
that  $1,000,000  is  immediately  reflected  in  floating  debt. 
This  may  temporarily  be  carried  as  open  accounts  and 
then  as  notes  in  favor  of  the  vender,  and  finally,  when 
the  vender  must  be  paid,  these  notes  or  their  successors 
find  their  way  into  the  hands  of  the  banks  with  which 
the  company  does  business,  with  the  result  that  the  com- 
pany has  made  permanent  capital  expenditures  of 
$1,000,000  and  obtained  the  money  therefor  by  using 
bank  credit.  This  is  a  highly  improper  proceeding  as 
credit  must  never  be  confused  with  capital. 
What  is  the  remedy? 

Let  us  refer  back  for  a  moment  to  the  example  of  the 
company  that  spent  $10,000,000  and  received  $9,000,000 
from  the  sale  of  its  bonds  and  preferred  stock.  This 
$1,000,000  of  deficiency  which  must  be  provided  should 
be  made  up  by  the  sale  of  common  stock.  It  is  apparent, 
however,  that  after  the  common  stock  is  sold  there  is  no 
property  value  behind  it.  It,  therefore,  must  either 
bear  such  a  dividend  as  to  make  it  a  good  speculation 
or  it  must  be  safeguarded,  and  the  only  way  that  it  can 
be  safeguarded  is  to  build  up  the  property  value  behind 
it.  Let  us  assume  that  the  $1,000,000  is  provided  by  the 
sale  of  common  stock  at  75.  This  would  mean  that  there 
must  be  sold  common  .stock  to  the  par  value  of  $1,333,- 
333,  against  which,  as  stated  before,  there  is  no  prop- 
erty value.  Under  present  conditions  this  stock  is  not 
salable,  but  the  public  service  commissions  must  be 
brought  to  a  point  of  view  where  they  will  regard  the 
discount  of  $1,333,333  as  a  construction  charge  to  be 
added  to  the  property  value — a  view  that  is  more  or  less 
fallacious — or  they  must  allow  the  company  to  make 
sufl^cient  earnings  not  only  to  pay  the  interest  on  the 
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bonds  and  the  dividends  on  the  $2,500,000  preferred 
and  $1,333,333  common  stock,  but  earnings  sufficient 
also  to  provide  proper  depreciation,  and  over  and  above 
all  this  to  build  up  within  a  reasonable  time,  say  five 
years,  a  property  value  of  $1,333,000.  In  other  words, 
they  must  allow  the  company  to  earn,  in  addition  to  the 
above  items,  $266,666  each  year  in  additional  property 
against  which  no  securities,  either  bonds  or  stock,  may 
be  issued.  And  when  something  of  this  kind  is  done, 
and  only  then,  can  a  reasonable  amount  of  the  financing 
of  our  public  utility  companies  be  properly  accomplished 
through  the  sale  of  junior  securities. 


Isolating  Single  Frequency  from 
Irregular  Waves 

Combinations  of  Inductance  and  Capacitance  for  Filter- 
ing Harmonics — Useful  in  Bridge  Work  and  Wave 
Study  as  Well  as  in  Communication 

ELECTRIC  filtering  arrangements  for  different  pur- 
poses are  coming  into  increasing  prominence  as  the 
need  for  purity  of  wave  form  is  more  felt  in  alternating- 
current  bridge  work,  etc.  The  recent  applications  of 
selective  circuits  in  the  new  carrier-wave  multiplex 
telephony  have  dii'ected  attention  to  the  usefulness  of 
electric  filters  also  for  commercial  pui-poses.  It  has 
been  known  for  a  long  time  that  combinations  of 
inductance  coils  and  condensers  in  periodically  recur- 
ring sections  are  remarkable  for  their  high  selectivitj" 
with  respect  to  frequency.  The  design  and  application 
of  filters  was  studied  by  Shepherd  {London  Electrician) 
and  has  recently  been  taken  up  at  some  length  by  G.  W. 
Pierce  ("Electric  Oscillations,"  McGraw-Hill  Book  Com- 
pany) .  We  produce  here  a  few  illustrative  oscillograms, 
selected  from  a  most  remarkable  and  interesting  collec- 
tion, published  in  an  article  by  K.  W.  Wagner  (.Archiv 
fiir  Elektrotechnik) ,  where  the  general  theory  of  filters 
is  studied  and  curves  of  the  damping  and  retardation 
factors  are  given  for  various  old  and  new  types 
of  filters.  The  most  commonly  applied  form  of  electric 
filter  is  that  shown  in  Fig.  1.  In  this  form  the 
filter  section  is  identical  with  an  ordinary  artificial 
transmission-line  section.  Up  to  a  certain  frequency 
such  a  section  offers  very  little  damping  if  the  resist- 


ance is  smal',  although  the  phase  lag  of  rec-eived  volt- 
age may  be  considerable.  Currents  of  frequencies  above 
the  so-called  "cut-off  point,"  however,  will  suffer  an 
exceedingly  large  attenuation,  so  that  a  filter  of  only 
verj"-  few  sections  is  often  sufficient  to  nearly  cut  out  all 
overtones  in  a  distorted  wave,  provided,  of  course,  that 
the  cut-off  point  is  above  the  fundamental  frequency, 
but  below  that  of  the  first  overtone. 

Fig.  2  gives  a  verj-  clear  demonstration  of  this  filter- 
ing action.  The  upper  curve  represents  the  impressed 
voltage,  which  has  a  fundamental  of  2.50  cycles  but 
shows  pronounced  overtones.  The  lower  cur\-e  is  the 
0  voltage  at  the  fifth  section  of  a  filter  according  to  Fig. 
1,  with  L  =  190  mh.,  R  =  10  ohms.  C  =  2  mf..  having 
a  cut-off  point  of  f,  ^=  .512  cycles.  The  distance  0  rep- 
resents the  phase  lag  of  voltage.  Just  the  opposite  char- 
acteristic has  a  filter  of  the  series-condenser  type  shown 
in  Fig.  3.  Such  a  section  will  let  through  all  frequencies 
above  a  certain  limit,  but  will  greatly  attenuate  all  lower 
frequencies.  The  filter  therefore  may  be  used  to  sift 
out  all  the  overtones  from  a  given  wave,  as  Fig.  4 
shows.  The  same  reactors  as  before  were  used,  when 
this  oscillogram  was  taken,  and  the  filter  had  5  sections, 
but  the  capacitj'  was  C  ^=  1  mf.  and  the  frequency 
cut-off  point  was  at  182  cycles.  During  the  experiment 
the  fundamental  frequency  was  100  cycles,  and  since 
the  filter  completely  suppressed  the  fundamental,  the 
lower  curve  may  be  used  for  a  schedule  analysis  leading 
to  accurate  values  of  all  the  higher  harmonics.  It  is 
even  possible,  by  combining  sections  of  the  two  described 
types  to  construct  a  filter  which  will  pick  out  one  par- 
ticular overtone  from  an  impure  wave.  The  same  re- 
sults can  be  reached  by  giving  each  section  a  double 
frequency  response,  as  in  Fig.  5.  This  is  shown  very 
admirably  in  Fig.  6,  an  oscillogram  obtained  with  three 
sections,  using  reactors  with  L  =  195  mh.  and  with 
C  =  1.36  mf.  and  K  =  0.085  mf.  The  received  voltage 
contains  practically  nothing  but  the  fifth  harmonic  of 
the  impure  250-cycle  wave  impressed  at  the  input  end 
of  the  filter.  It  is  filters  of  this  latter  tj-pe  that  find 
application  in  multiplex  telephony,  for  separating  the 
simultaneously  transmitted  carrier  waves,  each  repre- 
senting a  band  spectrum  of  frequencies  and  each  carrj-- 
ing  the  voice  of  one  of  the  ten  or  more  persons  talking 
simultaneously  over  the  same  wires. 
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CIRCUIT  ARRANGEMENTS  FOR  FILTERING  AND  THEIR  EFFBCTTVKNESS  AS  SHOWN  BY  OSCILLOGRAMS 
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Electric  Vehicle  Operation  Cheaper 
than  Gasoline  Truck 

Operating  Costs  of  Electric  Trucks  in  Government  Service  in  Wash- 
ington, D.  C,  Compared  with  the  Cost  of  Gasoline  Trucks  Under 
Similar  Conditions — Electric  Trucks  Superior  for  City  Requirements 

Dy  WALTER  R.  METZ 

Superintendent  of  Buildings,  Government  Printing  Office,  IVaxkinytui).  D.  C. 


A  FTER    nine  years'   experience 
/\L      in  the  maintenance  of  elec- 

/■ — ^^  trie  vehicles  and  keeping 
-^  Y^-the  most  reliable  cost 
figures  obtainable  in  connection  there- 
with, I  am  convinced  that  the  electric 
truck  has  a  distinct  place  in  com- 
mercial life  and  in  this  place  is  far 
cheaper  to  operate  than  either  horse- 
drawn  or  gasoline-driven  trucks.  As 
a  general  proposition,  it  appears  that 
the  electrically  driven  machine  is 
better  for  city  service  where  the 
streets  are  in  fairly  good  condition, 
and  that  the  gasoline-driven  machine 
is  better  for  long  hauls  over  rough 
roads  and  in  the  open  country,  mainly 
on  account  of  the  ability  to  obtain 
gasoline  and  water  and  the  chances 
of  making  greater  speed. 

During  the  period  mentioned  the 
department  under  my  supervision  has 
operated  eight  electric  trucks  and  for 
the  last  three  years  two  additional 
ones.  All  these  trucks  are  still  in 
operation,  making  their  regular  trips 
without  unusual  interruption  of  the  service.  Table  I 
shows  the  average  cost  of  upkeep  of  the  variously  sized 
machines  based  on  data  kept  for  the  last  nine  years. 
Since  the  operating  cost  of  machines  of  similar  size  is 
aproximately  the  same  data  are  given  for  each  size  only. 
In  these  tables  the  cost  of  energ>'  is  the  actual  cost  of 
production  at  our  own  plant  and  varies  from  about  li 
cents  to  2  cents  per  kilowatt-hour.     The  battery  upkeep 
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ELECTRIC  TRUCKS   IN  GOVERNMENT  PRINTING  OFFICE  SERVICE  ARE  SHOWING 
CREATE!  ECONOMY  THAN  GASOLINE  TYPE 


ond  tire  upkeep  cover  actual  repairs  and  renewals. 
Electric  repairs  cover  repairs  to  motors,  lamps,  wiring, 
etc.  Mechanical  repairs  cover  all  repaii-s  to  the  machine 
proper,  including  the  body  repairs  and  painting.  Inspec- 
tion and  cleaning  cover  all  miscellaneous  garage  work, 
which  is  equally  divided  among  all  cars  in  service. 

In  this  particular  department  the  cost  of  upkeep  of 
the  buildings,  including  heat  and  light,  was  35  cents  per 


TABLE  I— AVERAGE  OPERATING  EXPEN.SE*  OF 
BASED  ON 

FIVE  SIZES  OF  ELECTRIC  TRICKS  IN  GOVERNMENT  SERVICE 
NINE  YEARS'  DAT.\ 

»iv  of  truck 

1,000  Lb. 

2,000  Lb. 

5,000  Lb. 

8,000  Lb. 

10,000  Lb.' 

Total  mileage 

54,600  miles 

54,051  miles 

40,181  miles 

30.419  miles 

9,595  mUes 

F.   34x3,  R.   34i3 

F.  34x3J,R.  34x3J 

F.  36x4,  R.  36x4 
Dual 

F.  36x6.  R    36x4 
Diinl 

36x4,    5  or  6,  or 

36x10  nual 

Per  Year  1  Per  Mile 
$36  BSl   to  0061 
154  22          0250 
35   35           0058 
32  30          0051 
108  82         .0179 
324  69]        .0535 

Per  Year  :Pcr  Mile 
$45.43    $0.0070 

170.21  .0280 
63. 2r        .0105 
51.69         .0086 

108.22  .0180 
318.66        .0530 

Per  Y'esr 
$58.04 
157.77 
78.98 
31.90 
1 1 1 . 90 
314.91 

Per  Mile 
$0  0130 
.0350 
.0177 
.0071 
.0250 
.0705 

I'er  Year    Per  Mile 
$58.40    $0  0150 
210.46           0550 
73.54           0193 
27.21         .0071 
84.86          .0223 
339. 42|       .0893 

Per  Year 
$77.14 

89!  44 
54.94 
29.53 
325.83 

Per  Mile 
$0.0240 

.0277 

.0170 

.0090 

Inspection  nnd  cleaninR 

.1020 

Total   operating  cxpcnrc 

$692,261   $0.1134 

$757.42    $0.1251 

$753.50 

$0.1683 

$793.89 

$0.2080 

$576.88 

$0.1797 

Interest  on  investment ... 

69.60| !          $82.50!    

232.00'                 1         275.001    

70.00|               .!           70  00| 

$106.26 
354.20 
70  00 

$165.27 
550.90 
70.00 

$1,580.06 

$0^412 

$171.30 
571.00 
70.00 

Oarage 



Total  expense 

$1,063,861  $0  17531    $1,184  92!  $0.1971 

$1,283  96 

$0  287 

$1,389.18 

$0,434 

•Two  types  of  vehic"es  are  used,  name'y.  Baker  ad  Commereifil.  The  former  arc  rated  at  1,000  b.,  2,000  b,  5,000  b.  a  d  8,000  b.  capacity,  while  the 
Crmmerriqls  are  rated  at  10.000  lb.  All  of  the  vehiclex  are  equipped  with  Iron  clad  Exide  ba  teries.  Wages  for  driver  arc  not  ineliide<l;  interest  is  figured  at  6  per 
cent  on  half  the  investment;  dcpreriBlif>n  at  10  per  cent. 

t  The  extremely  low  operating  cist  of  the  10.000  lb.  car  is  partly  due  to  the  factthal  it  i»  only  three  venrs  old  and  no  balterv  renewals  have  been  required  to  date. 
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square  foot  for  the  past  year.  Allowing  200  sq.ft.  per 
truck,  the  garage  rental  space  may,  therefore,  be  taken 
as  $70  per  year.  Depreciation  can  be  figured  at  most  at 
10  per  cent  as  Ihe  trucks  have  already  been  running  ten 
years,  and  interest  on  investment  may  be  taken  as  6 
per  cent  on  one-half  the  original  cost,  as  is  usual.  Add- 
ing these  items  to  the  average  operating  cost  of  each 
truck  since  its  installation  gives  the  total  average  cost 
for  each  size  of  truck  shown  at  the  bottom  of  Table  L 

It  is  interesting  to  compare  these  costs  with  costs  as 
published  by  other  departments  of  the  government.  The 
report  of  the  chief  clerk  of  the  Department  of  the 
Interior  gives  an  analysis  of  cost  of  gasoline-driven 
trucks  in  the  government  fuel  yard  service  for  the 
period  of  Oct.  1,  1919,  to  June  30,  1920.  These  costs 
are  shown  in  Table  II.  The  operating  expense  has  been 
calculated  on  the  basis  of  the  number  of  days  the  trucks 
were  used,   since   it  covered   only   the  cost  of  supplies 


T.\BLE  III— AN.4I,ySIS  OF  GASOLINE    TRUCK    OPERATIN'G  COSTS' 
IN  POST  OFFICE  SERVICE 
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ONE  T-?UCK  WHICH  HAS  BEEN  IN  SERVICE  THREE  YEARS 
WITHOUT  ANY  BATTERY   UPKEEP  EXPENSE 

and  labor  and  material  for  repairs.  The  overhead  is 
figured  on  the  basis  of  the  total  days  the  trucks  were 
on  hand.  The  total  is  a  combination  of  the  two  just 
mentioned.  The  cost  of  the  1-ton  and  2-ton  trucks  is 
very  low,  probably  because  they  have  been  used  ver>' 
little  and  because  the  mileage  per  day  is  vei-y  low. 

The  cost  record  of  gas-driven  trucks  in  the  Post  Office 
Department  is  given  in  the  annual  report  of  the  Post- 
master-General for  the  fiscal  year  1920.  Detailed 
figures  are  not  given,  but  it  is  stated  that  depreciation 
and  interest  rate  per  annum  is  based  on  sixteen  hours 
per  day  and  365  days  per  year.  This  rate  varies  from 
20  per  cent  on  from  2-ton  to  3-ton  equipment  to  33  per 
cent  on  1,000-lb.  and  1,500-lb.  equipment.  The  average 
cost  for  each  size  in  the  table  mentioned  is  given  in 
Table  III.  These  costs  evidently  include  garage  repair 
charges  and  all  operating  expense.  If  the  item  of 
garage  rental  space  is  to  be  included.  22  cents  should 
be  added  to  the  cost  per  day  for  each  size  truck. 

Records  of  private  firms  are  a  little  difficult  to  obtain 


TABLE  II— AVERAGE  COST  OF  OPERATING  GASOLINE  TRUCKS 
EMPLOYED  IN  GOVERNMENT  FtTEL  YARD  SERVICE 

Truck  Total  Exclusive  of 

Capftcity  Op(*rating  Expense            ■ Overhead Drivers'  Wage 

(Tons)  Per  Mile      Per  Day  Per  Mile       Per  Day  Per  Mile    Per  Day 

7J  $0,378         $16.07  $0  214           $5  32             $0  592         $21. 3<) 


5i 


336 

197 


14.04 
2  07 


.200 
.163 


4  45 
3  08 


536 
360 


18  49 
5    15 


I  .275  2.23  .688  3.10  .963  5.33 

NOTE. — Leave  of  absence  with  pay  is  charRcd  to  overhead,  as  are  also  rent, 
light,  heat,  supervisory  officials  anci  watchmen,  and  miscellaneous  labor.  Over- 
head is  distributed  over  each  type  of  truck  on  the  basis  of  its  capacity. 


Truck  Capacity 
(Tons) 

Per  MUe                          Per  Hour 

Per  Day 

i 

$0.16                                $0.70 

$11.20 

i 

.275                                1.015 

16.24 

i 

.21                                    .95 

15.20 

1 

.20                                    .71 

II   36 

li 

.27                                    .86 

13  76 

2} 

.15                                      50 

8.00 

3 

.42                                       .94 

15.04 

31 
*  Includes 

repairs 

.25                                    .70 
and  all  operating  cxpeni^es,  but  exclusive  of  dri 

11.20 
■era'  wages. 

but  the  cost  data  of  one  in  the  Middle  West  are  avail- 
able. The  trucks  haul  concrete  materials  weighing 
about  100  lb.  per  cubic  foot.  The  total  mileage  was 
about  .50  miles  per  day,  during  one-half  of  which  (the 
return  trips)  the  trucks  ran  without  load.  Table  IV 
shews  the  cost  records.  All  costs  are  exclusive  of 
drivers'  wages. 

A  comparison  of  the  costs  of  electric  and  gasoline- 
driven  trucks  (Table  V)  shows  very  conclusively  that 
the  electric  is  far  cheaper  to  operate.  It  must  be 
remembered  that  each  type  has  a  field  of  its  own.  The 
field  of  the  electric  truck  probably  lies  largely  in  the 
cities,  where  high  speeds  cannot  and  should  not  prevail, 
where  streets  are  well  paved  and  where  mileage  is  low. 

There  are  numerous  establishments  throughout  the 
country  that  apparently  imagine  that  because  a  truck 
runs  all  day  it  must  cover  a  lot  of  ground.  Such  is  not 
the  case.  The  average  truck  that  operates  eight  hours 
per  day  is  only  actually  running  about  30  per  cent  of 
the  time — and  most  run  far  less  than  this — the  rest  of 


TABLE  IV— EXPENSE*  OF  OPERATING  G.^SOLI.VE  TRUCKS 
USED  IN  HAULING  CONCRETE  CONSTITUENTS 


ize  Truck     Operating  Expense 

(Tons*         Per  Mile     Per  Day 

2  $0,104         $5.20 


. — .  Overhead  — 
Per  Mile     Per  Day 
$0  052         $2  63 


Total  

Per  Mile    Per  Day 
$0,156         $7.03 


*  The  operating  expensejj  include  gasoline,  lubricants,  tires,  repairs  and  mainte- 
nance. The  overhead  includes  interest  on  investiuent.  insurance.  taxe«  and  depre- 
ciation at  1 0  per  cent.  Drivers'  wages  are  not  included. 

the  tim.e  being  taken  up  in  loading,  unloading  and  wait- 
ing for  one  thing  or  another.  Thirty  per  cen*^  of  eight 
hours  is  2.4  hours,  and  at  an  average  speed  of  10  miles 
per  hour  a  truck  will  cover  only  24  miles  per  day.  For 
light  trucks  this  may  be  a  little  low,  but  for  heavier 
trucks  it  is  high,  and  it  may  be  taken  as  a  fair  average. 
It  is  estimated  that  there  are  900,000  commercial 
gasoline-driven  trucks  in  this  country,  and  it  is  safe  to 
say  that  from  an  economical  standpoint  a  large  portion 
of  these  trucks  might  well  be  replaced  by  electric  trucks. 


Transformer  Development  Is  Recalled 
by  Anniversary 

IN  THE  article  by  W.  S.  Moody  entitled  "Transformer 
Development  Is  Recalled  by  Anniversary,"  appear- 
ing on  page  1018  of  the  Electrical  World  for  Nov.  19, 
the  comparative  tabulation  of  old-type  and  new-type 
air-cooled  transformers  should  read  97.90  per  cent  for 
half-load  efiiciency  of  the  Niagara  units  i  1896  designl, 
instead  of  98.90  per  cent.  The  floor  space  dimensions 
for  present  practice  noted  in  Fig.  D  and  in  the  tabu- 
lation should  be  27  in.  x  53  in  instead  of  4^  in.  x  53  in. 
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Harrinian  Points  Out  Need  for 
St.  La^Tence  Power 

THE  general  plan  and  benefits  of  completely  canal- 
izing and  electrically  developing  the  St.  Lawrence 
River  was  the  subject  of  several  intensely  interesting 
addresses  presented  before  a  joint  meeting  of  the  four 
major  engineering  societies  in  New  York  not  long 
ago.  The  large  auditorium  of  the  United  Engineer- 
ing Societies  was  filled  to  its  capacity.  Addresses  were 
delivered  by  W.  I.  Harriman,  president  of  the  New 
England  Power  Company;  Julius  H.  Barnes,  represent- 
ing Secretary  of  Commerce  Hoover ;  Governor  Allen  of 
Kansas,  ex-Governor  Harding  of  Iowa  and  R.  S. 
McElwee  of  Georgetown  University. 

Mr.  Harriman  expressed  the  belief  that  New  York 
and  Boston  do  not  understand  the  basis  of  the  St. 
Lawrence  River  project  or  they  would  not  object  to  it. 
Despite  the  fact  that  the  canalization  of  the  St.  Law- 
rence and  the  development  of  one  power  site  (1,500,000 
hp.)  will  cost  about  $250,000,000,  the  sale  of  energy 
from  the  one  development  at  only  2  mills  per  kilowatt- 
hour  would  offset  the  total  operating  expenses,  Mr. 
Harriman  declared.  Considered  as  a  whole,  the  St. 
Lawrence  development  will  afford  about  4,500,000 
hydro-electric  horsepower,  which  is  equivalent  to  24,- 
000,000  tons  of  coal  burned  for  power  generation  in  the 
most  efficient  stations. 

If  the  St.  Lawrence  is  developed.  New  York  State 
will  be  entitled  to  one-quarter  of  the  total  output.  New 
England  to  an  equal  amount  and  Canada  to  one-half. 
Mr.  Harriman  expressed  the  belief  that  Canada  would 
be  willing  to  let  the  United  States  have  more  than  its 
share  because  the  Dominion  could  not  find  a  market 
for  the  output  for  some  years  to  come.  However,  he 
pointed  out  that  the  entire  povi'er  needs  of  the  Middle 
Atlantic  Superpower  Zone  in  1930  would  not  be  much 
more  than  that  which  would  be  made  available  by  de- 
velopment of  the  St.  Lawrence. 

Referring  to  the  uses  to  which  St.  Lawrence  power 
could  be  put  in  New  England,  he  de-jlared  that  there 
are  1,500  miles  of  railroad  in  that  territory  that  could 
be  electrified  at  a  cost  of  $60,000,000  to  $80,000,000. 
The  annual  charges  on  this  investment  would  be  offset 
to  a  great  extent  by  the  substitution  of  a  thirteen- 
million-dollar  power  bill  for  the  present  thirty-million- 
dollar  fuel  bill.  The  saving  in  coal  is  only  one  economy 
that  would  be  effected,  however.  In  the  course  of  ten 
years  New  England  utilities  would  be  able  to  absorb 
one  and  one-half  to  two  billion  kilowatt-hours.  An 
equal  amount  could  be  absorbed  by  industries  now  gen- 
erating their  own  power. 

Governor.s  Allen  and  Harding  referred  to  an  organ- 
ization of  eighteen  states  in  the  upper  Mississippi 
valley,  represented  by  their  respective  governors; 
that  favor  canalization  of  the  St.  Lawrence  River  and 
are  intent  on  pushing  it  through.  Both  speakers  made 
the  claifn  that  the  saving  in  freight  charges  on  grain 
alone  which  would  be  effected  would  pay  for  the  St. 
Lawrence  project  in  one  year.  Countries  a.s  distant  as 
Argentina  are  now  12  to  18  cents  per  ton  clo.ser  to  New 
York  in  transportation  charges  than  Iowa  or  Kansas. 
This  makes  it  difficult  for  American  farmers  to  dispose 
of  their  surplus  production. 

Mr.  Barnes,  who  had  charge  of  shipping  food 
products  abroad  during  the  war,  expressed  the  belief 
that  the  St.  Lawrence  project  offers  opportunities  for 
large  economies  and  great  relief  to  agriculture. 


Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Colorado  River  Development 

To  the  Editors  of  the  Electrical  World: 

The  Colorado  River  Commission  was  created  by  the 
League  of  the  Southwest.  The  object  of  this  commis- 
sion is  to  collect  the  physical  data  relative  to  the  avail- 
able water  supply  and  irrigable  areas  in  the  Colorado 
River  basin  to  be  used  in  the  adjustment  of  the  claims 
of  the  various  states  for  power  and  irrigation.  This 
adjustment  is  to  be  made  by  the  Treaty  or  Compact 
Commission  which  has  been  created  by  the  legislatures 
of  the  several  states  and  the  Congress  of  the  United 
States. 

The  Colorado  River  Commission  has  no  work  before 
it  at  present  except  the  collecting  of  the  data  above 
mentioned  for  the  use  of  the  Treaty  Commission.  The 
treaty  commission  can  be  ready  to  function  as  soon  as 
the  President  appoints  the  government  member,  as  all 
the  states  interested  have  already  acted.  In  five  of  the 
states,  I  believe,  the  members  of  the  Treaty  Commis- 
sion are  members  of  the  River  Commission,  and  it  is 
expected  that  the  River  Commission  will  act  as  consult- 
ing engineers  for  the  Treaty  Commission. 

The  public  has  been  informed  of  some  of  the  ob- 
jects of  these  commissions.  They  are  to  get  rid  of  the 
interminable,  expensive  and  exasperating  litigation  that 
will  surely  occur  unless  such  action  as  contemplated  by 
the  commission  is  taken.  With  such  a  compact  entered 
into  by  all  of  the  states  and  the  federal  government, 
development  may  go  on  uninterruptedly  in  all  the  states 
and  in  an  orderly  manner. 

The  United  States  Reclamation  Service  has  already 
collected  sufficient  information  relative  to  the  water 
supply  of  the  basin  to  show  that  there  is  enough  water 
for  the  irrigation  needs  of  the  whole  basin  if  properly 
handled.  Consequently  irrigation  development  in  any 
particular  territory  need  not  be  halted  to  any  appreci- 
able extent. 

The  power  problem  is  somewhat  different.  We  as- 
sume that  irrigation  should  take  precedence  over  power, 
since  in  a  large  measure,  taking  the  basin  as  a  whole, 
much  of  the  territory  will  be  without  a  market  for  porwer 
unless  there  is  irrigation  development.  But  large  power 
units  cannot  be  developed  without  great  storage  basins. 
In  most  cases  it  is  hoped  these  can  be  planned  so  as  to 
be  utilized  both  for  power  and  irrigation,  and  in  such 
cases  berth  interests  can  share  in  the  cost  of  construc- 
tion and  maintenance.  There  may  arise  some  delicate 
problems  in  this  connection  which  will  have  to  be  ironed 
out,  and  the  River  Commission  should  be  able  to  give 
material  aid. 

Locking  to  the  operation  of  this  basin  as  a  whole, 
the  configuration  of  the  country  is  such  that  the  various 
irrigation  units  can  be  operated  independently  and 
should  by  all  means  be  so  operated,  but  we  can  con- 
ceive of  a  time  when  the  water  power  of  the  basin  may 
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give  the  best  service  by  being  tied  together  and  oper- 
ating as  a  unit. 

These  problem.s  must  be  treated  in  a  liberal  and  un- 
selfish manner.  It  is  a  problem  that  should  be  given 
our  best  and  most  conscientious  thought,  and  selfi.sh  ex- 
tremists on  one  side  should  not  scheme  to  prevent  de- 
velopment by  the  other.  A.  J.  McCune, 

Chairman  Colorado  Rivei-  Commission  and 
Denver,  Col.  Colorado  State  Engineer. 


Future  of  Vacuum  Tube  in  (Jeneral 
Engineerinn  Field 

To  the  Editors  of  the  Electrical  World: 

From  my  personal  observation  it  appears  that  the 
profession  is  inclined  to  look  upon  vacuum-tube  de- 
velopment with  more  or  less  indifference.  Of  course, 
every  engineer  must  admit  that  the  application  of  the 
electron  or  vacuum  tube  to-  the  art  of  radio  communica- 
tion has  brought  about  a  revolution  in  that  field,  but 
it  would  seem  that  the  vacuum  tube  is  going  to  experi- 
ence the  period  of  doubt  and  criticism  that  other  great 
inventions  have  weathered,  since  the  mere  mention  of 
the  possible  entrance  of  this  device  into  the  general 
engineering  field  brings  forth  a  storm  of  objections. 
There  appears  to  be  a  lack  of  vision  and  foresighted- 
ness  on  the  part  of  many  men  who  are  so  seasoned  with 
experience  and  practice  that  they  are  unable  to  appre- 
ciate the  possible  application  of  a  device  more  or  less 
.shrouded  in  theoretical  calculations. 

That  the  electron  tube  is  a  real  healthy  youngster 
well  worth  watching  there  is  no  doubt.  But  a  very 
short  time  ago  it  was  just  able  to  take  a  few  milli- 
amperes  as  a  regular  diet;  then  it  grew  up  and  now  it 
is  able  to  digest  no  small  numbei-  of  amperes,  and  Dr. 
Hull  of  the  General  Electric  Conlpany  believes  that  it 
will  soon  have  an  appetite  that  will  have  to  be  satisfied 
with  kiloamperes.  When  it  reaches  the  last  stage  it 
will  be  an  engineering  device  of  no  mean  importance 
looking  for  a  place  in  the  affairs  of  the  electrical  field. 

Will  the  perfection  of  the  electron  tube  usher  in  a 
new  era  of  direct-current  application?  To  some  this 
may  .sound  like  the  rankest  kind  of  idle  .speculation, 
but  to  those  of  us  who  have  kept  our  eyes  on  vacuum- 
tube  development  the  suggestion  is  at  least  alluring. 
The  writer  does  not  mean  to  infer  that  the  vacuum  tube 
as  a  rectifying  device  is  going  to  abolish  the  use  of 
alternating  current.  He  simply  means  that  it  will  be 
possible  to  use  direct  current  where  it  is  most  needed 
and  where  its  place  is  being  taken  today  by  alternating 
current  for  good  engineering  reasons. 

The  supremacy  of  the  direct-current  motor  for  loco- 
motion is  well  known  and  the  reasons  are  well  under- 
stood. Will  it  ever  be  possible  to  install  a  battery  of 
vacuum-tube  rectifiers  on  an  electric  locomotive  and 
operate  the  driving  motors  with  direct  current  from  an 
alternating-current  line  as  a  source? 

The  power  substation  offers  another  possible  field 
for  the  application  of  the  vacuum-tube  rectifier.  Here 
it  would  replace  the  costly  .synchronous  converters.  It 
almost  sounds  too  good  to  be  true  to  say  that  a  few  glass 
tubes  tucked  away  on  a  shelf  will  replace  a  machine  that 
would  cost  sevoi-al  times  as  much  as  the  tubes. 

High-voltage  direct-current  transmission  is  the  most 
interesting  phase  of  the  question  to  be  considei-ed.  At 
this  point  it  might  be  well  to  quote  Dr.  Hull  of  the 
General  Electric  Company:  "Twenty  years  will  see 
direct-current    transmission    lines,    fed    through    trans- 


formers and  kenotrons  at  any  convenient  points  by 
alternators  of  any  frequency  and  tapped  by  the  .same 
tubes,  acting  as  magnetron  alternators,  or  some  equiv- 
alent pliotron  or  combination  vacuum-tube  alternator." 
It  is  certain  that  the  use  of  high-voltage  direct  cur- 
rent would  be  a  remedy  for  most  of  the  ills  of  our  pres- 
ent-day long-distance  lines.  The  serious  power  losses 
no-w  caused  by  inductive  effects,  capacity  effects  and 
"skin  effects,"  with  the  consequent  fluctuations  in  line 
voltage,  would  be  entirely  abolished. 

The  use  of  vacuum  tubes  in  the  electrochemical  in- 
dustry is  also  another  possibility.  However,  special  con- 
ditions exist  in  this  field,  and  the  tubes  that  are  being 
developed  at  present  could  not  be  applied  to  this  work 
since  they  are  essentially  high-voltage  devices  and  elec- 
trochemical service  calls  for  a  low-voltage  tube.  Tubes, 
as  they  stand  today,  can  be  operated  on  low  voltages, 
but  their  efficiency  falls  off  rapidly.  It  is  more  than 
I'emotely  possible,  however,  that  a  low-voltage  rectifier 
will  be  perfected  that  will  function  with  reasonable 
efficiency.  Perhaps  a  vapor  tube  of  some  sort  will  find 
use  in  this  work. 

Although  the  eflRciency  of  vacuum-tube  rectifiers  is 
low  when  they  are  operated  with  low  voltages,  the  effi- 
ciency increases  rapidly  with  increases  in  voltage.  En- 
gineers who  are  at  work  in  this  field  see  no  reason  why 
tubes  cannot  be  made  to  operate  with  an  efficiency  as 
high  as  99  per  cent. 

There  are  a  thousand  and  one  other  applications  of 
the  vacuum  tube  that  cannot  be  mentioned  in  the  space 
of  this  letter.  The  whole  thing  deserves  the  careful 
thought  of  every  engineer.  What  is  needed  is  more 
tolerance  and  patience  on  the  part  of  those  who  are 
skeptical.  There  were  probably  a  great  number  of 
skeptics  when  Tesla  brought  forth  his  induction  motor. 
Will  history  repeat  itself?  Already  the  vacuum  tube 
has  got  past  the  .stage  of  being  a  scientific  plaything,  in 
which  light  many  engineers  have  regarded  it.  It  has 
reached  a  stage  where  at  least  its  possibilities  must  be 
recognized.  Raymond  Francis  Yates. 

New  York  Citv. 


Unifying  Great  Britain's  Electric  Service 

To  the  Editors  of  the  Electrical  World: 

One  of  the  most  remarkable  pieces  of  reconstruction 
work  undertaken  by  Great  Britain  since  the  war  is 
being  carried  out  by  the  Electricity  Commission.  It 
aims  at  establishing  one  great  electric  service  system 
which,  with  minimum  coal  consumption  and  standardi- 
zation of  generating  systems,  frequencies  and  pres- 
sures, shall  supply  the  manufacturing  and  domestic 
needs  of  the  entire  country.  So  far  as  possible  these 
stations  will  be  set  up  near  mining  areas  to  insure 
x-heap  tran.sportation  of  coal.  The  reduction  of  costs 
will  be  reflected  in  the  prices  of  all  manufactures  so  that 
England  should  be  better  able  to  compete  with  world 
markets  than  at  present.  Besides,  labor  conditions  will 
be  greatly  improved. 

In  the  course  of  time  it  is  safe  to  say  that  a  great 
part  of  Britain's  railways  will  be  electrified.  The  sav- 
ing will  be  immense,  because  of  the  amount  of  coal  and 
labor  now  required  to  run  them.  When  that  period  of 
development  has  been  reached  it  will  be  possible  to 
supply  electric  service  to  the  country  each  side  of  the 
lines  and  to  reduce  the  manual  lalxn-  now  demanded 
there.  M.ark  Meredith. 

Liverpool.  England. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Econor.  ical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Testing  Meters  to  Prevent  Creeping 
on  Abnormal  Voltage 

AFTER  experiencing  considerable  difficulty  from 
l\  meters  creeping  while  in  service  and  finally  tracing 
the  trouble  to  high  voltage  on  some  of  the  lines,  the 
Alabama  Power  Company  adopted  a  simple  and  inex- 


Sign-lighting    fransfon 
110/220  to   11/22  va.'fs 


CONNECTIONS    FX)R    TESTING    METERS    FOR    CREEPING    ON 


ABNORMALLY  HIGH  VOLTAGES 


Line  Volta 

Snitchee  Clnwd 

110 

C 

110 

B*D 

110 

AAD 

110 

A*E 

220 

C 

220 

B&n 

220 

Bd:E 

\'oltaKe  Uatsed, 
per  Cent 


is  made,  and  finally  they  are  again  tested  on  no  load 
but  at  10  per  cent  above  normal  voltage.  The  table  shows 
voltages  obtainable  by  this  method.  J.  B.  Rives, 

Alabama  Power  Company,  Meter  Department. 

Birmingham,  Ala. 


pensive  method  of  testing  all  meters  for  creeping  on 
voltages  as  high  as  20  per  cent  above  normal.  The 
result  is  that  not  a  single  meter  installed  during  the 
past  eight  months  has  been  reported  as  creeping  on 
no  load. 

An  ordinary  sign-lighting  transformer  (110-220  volts 
to  11-22  volts)  was  installed  in  the  potential  circuit  of 
each  meter-test  bench  as  shown  in  the  accompanying 
sketch.  The  primary  coils  were  arranged  for  either 
series  or  multiple  connection  by  means  of  the  switches 
A  and  B,  and  the  secondary  coils  were  connected  in 
the  familiar  booster  manner  to  raise  the  voltage  5, 
10  or  20  per  cent.  The  opposite  effect  of  lowering  the 
voltage  can  be  obtained  by  reversing  the  connections  of 
the  secondary  coils. 

In  practice  the  meters  are  first  tested  for  creeping  at 
ordinary  line  voltage  with  no  load ;  next  the  regular  test 
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Single-Lamp  White-Way  Posts  Supplant 
Cluster  Lights 

DURING  the  past  year  the  small  cities  and  towns 
throughout  the  Middle  West  have  shown  a  very 
gratifying  interest  in  improved  ornamental  illumination 
for  their  sti-eets.  Many  of  these  tovi'ns  have  never  had 
any  form  of  street  illumination  other  than  relatively 
low-intensity  overhead  fixtures  at  street  intersections, 
but  the  majority  of  them  are  interested  in  replacing  ob- 
solete and  inefficient  systems  of  ornamental  lighting 
with  more  modern  equipment.  The  old  stj'le  cluster 
post  operated  on  low-voltage  multiple  circuits  and  man- 
ually controlled,  individually  or  in  small  groups,  was 
very  popular  ten  or  twelve  years  ago — so  popular,  in 
fact,  that  it  is  still  difficult  in  some  localities  to  convince 
the  prospective  buyer  that  it  is  not  the  most  suitable 
and  attractive  post.  However,  in  the  majority  of  cases 
the  installations  made  in  recent  years  have  been  of 
single-lamp  units  similar  in  design  to  that  shown  in  th& 
photograph  and  operated  on  series,  constant-current  cir- 
cuits. Chief  among  the  advantages  of  this  system  are 
increased  illumination  at  a  lower  power  consumption 
and  lower  mainte- 
nance cost  due  to 
this  and  to  less 
glassware  and 
fewer  lamp  re- 
newals. A  typical 
instance  presents 
itself  in  the  town 
of  Marion,  111., 
where  a  cluster- 
post  installation 
had  been  in  opera- 
tion for  a  number 
of  years.  The 
cluster  posts  had 
been  installed  with- 
out particular  re- 
gard for  uniform 
i  1  i  u  m  i  nation  or 
symmetrical  ap- 
pearance, and  their  operation  was  made  difficult  for  the 
reason  that  there  was  no  central  point  from  which  all 
the  units  could  be  controlled.  These  obsolete  units  were 
recently  removed,  and  in  their  place  were  installed 
single-lamp  posts  equipped  with  2,.500-lumen  6.6-amp. 
series  units.  In  the  illustration  the  cluster  post  and  the 
single-lamp  post  replacing  it  are  shown  side  by  side. 
These  units  are  operated  on  six  series  circuits  fed  by 


.NEW    SINGLE-LAMP  DECORATIVE   POST 
TAKING  PLACE  OF  OLD  CLUSTER  POST 


1178 


ELECTRICAL     WORLD 


Vol.  78,  No.  24 


three  24-kw.  6.6-amp.  constant-current  regulating  trans- 
formers, each  transformer  being  arranged  to  carry  two 
circuits,  one  circuit  burning  all  night  and  the  other  part 
of  the  night.  Each  circuit  is  only  partly  loaded  so  that 
there  is  ample  capacity  for  making  extensions  in  any 
direction  by  simplj'  extending  the  cable  and  adding 
lamps  as  required. 

The  regulating  transformers  are  virtually  automatic 
in  their  operation,  requiring  no  attention  other  than  the 
opening  and  closing  of  the  switches  by  a  patrolman. 
Each  outgoing  panel  is  equipped  with  a  10-amp.,  4,000- 
volt  self-contained  ammeter  so  that  the  secondarj^  or 
lamp  current  in  each  pair  of  circuits  may  be  read  sep- 
arately and  a  close  check  kept  on  the  operation  of  the 
system.  The  main  panel  is  provided  with  a  full  auto- 
matic oil  circuit  breaker  with  overload  trip  and  under 
voltage  release  and  also  with  an  integrating  watt-hour 
meter. 

The  ornamental  standards  are  of  cast  iron,  as  this 
material  is  believed  to  be  the  most  durable  commonly 
used  in  ornamental  post  construction  and  at  the  same 
time  lends  itself  readily  to  manufacture  in  pleasing 
shapes  and  designs.  It  is  of  interest  to  note  that  the 
cluster  posts,  which  were  also  of  cast  iron,  showed  no 
appreciable  deterioration  after  years  of  service,  but 
were  apparently  in  as  good  condition  as  when  installed. 
It  was  first  decided  to  use  concrete  posts,  but  after  a 
thorough  study  of  numerous  installations  of  both  con- 
crete and  cast-iron  posts  the  specifications  were  rewrit- 
ten for  cast-iron  ornamental  standards.  Further  con- 
siderations were  that  the  greater  wiring  space  within 
the  cast-iron  post  enables  the  use  of  safety  devices  and 
at  the  same  time  facilitates  wiring.  The  cast-iron  post 
is  also  more  easily  replaced  in  case  of  breakage  due 
to  a  street  accident. 

The  single-lamp  standard  is  approximately  11  ft. 
(3.3  m.)  in  height  over  all.  It  was  found  that  this 
height  harmonized  best  with  the  building  heights  and 
gave  a  reasonably  wide  distribution  of  the  light.  An 
opal  or  diffusing  top  is  used  which  avoids  glare  and 
gives  a  pleasing  effect  to  the  light.  In  this  way  the 
lighting  units  are  not  mounted  so  high  that  the  orna- 
mental and  decorative  effect  is  lost.  There  seems  to  be 
a  tendency  in  some  localities  to  ignore  the  fact  that  an 
ornamental  lighting  installation  is  intended  primarily 
for  ornamentation.  This  is  sometimes  lost  sight  of  in 
attempting  to  obtain  the  very  widest  possible  distribu- 
tion and  the  maximum  uniformity  of  intensity. 
Westinghouse  Elect  ric  &  Mfg.  Co..        P.  Y.  Danley. 

East  Pittsburgh,  Pa.  Lighting  Specialist. 


Increasing  the  Reliability  of 
Energy  Supply 

IN  THE  development  of  a  territory  such  as  that  served 
by  the  Edison  Illuminating  Company  ring  transmis- 
s'ion  has  proved  to  be  very  valuable  in  assuring  conti- 
nuity of  -service  and  permitting  repairs  to  be  made  on 
sections  of  the  line  without  interrupting  service. 

Originally  the  territon,-  was  fed  from  a  single  two- 
circuit  line,  but  as  the  load  steadily  grew  the  two  cir- 
cuits rapidly  approached  the  limit  of  their  capacity. 
Moreover,  being  on  a  single-pole  line,  repairs  were  diffi- 
cult to  make  without  serious  inconvenience  through 
shutdowns.  Consequently  increased  capacity  over  an  al- 
ternate route  became  necessary. 

A  study  of  the  territory  and  its  probable  growth  led 


the  company  to  believe  that  a  new  line  running  from  the 
East  Bridgewater  generating  station  to  the  Stoughton 
substation  and  passing  through  the  west  side  of  Brock- 
ton would  be  of  the  maximum  advantage.  It  was  found 
that  a  connection  could  be  made  from  the  central  Brock- 
ton substation  to  this  line  at  a  switching  and  transfor- 
mer station  to  be  erected  on  the  line  at  the  point  where 
it  came  nearest  to  the  center  of  the  city.  A  study  of  the 
transmission  plan  shows  that  this  line  with  its  Brockton 
connection  provides  a  ring  feed  through  Brockton  by 
way  of  the  new  and  old  lines  and  a  larger  ring  through 
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RELIABILITY  OF  TRANSMISSION  SERVICE  IN  INDUSTRIAL  SECTION 
INSURED  BY   FiaDING  WITH   LOOP  SYSTEM 

Stoughton  and  the  northern  industrial  section  of 
Brockton. 

This  meant  that  any  of  the  substations  in  this  dis- 
trict could  receive  energy  from  either  direction  and  that 
any  section  of  the  line  could  be  cleared,  if  made  neces- 
sary' by  trouble  or  for  ordinary  maintenance  work,  with- 
out interrupting  ser\-ice  at  any  point. 

A  private  right-of-way  was  acquired  and  this  line 
was  built  during  1920.  As  erected  it  is  a  wooden-pole 
line  with  125-ft.  (38-m.)  spacing.  It  is  armed  to  carry 
two  circuits,  but  for  the  present  onlv  one  has  been  run. 
This  consists  of  three  No.  1,  0  stranded  bare  copper  con- 
ductors run  in  triangular  position  on  one  side  of  the 
poles.  The  arms  are  long-leaf  pine,  31  in.  x  4J  in.  (;9.5 
cm.  X  12  cm.'),  with  wooden  pins  on  the  straightaways 
and  malleable  iron  on  the  angles.  The  insulators  are 
Locke  No.  2012.  No  overhead  ground  wire  was  run. 
Considerable  grading  of  poles  was  necessarj',  but  the 
basic  size  was  30  ft.  (9  m.^),  this  small  size  being  made 
possible  by  the  fact  that  the  entire  line  is  on  privata 
right-of-way. 

The  connection  to  the  Brockton  substation  is  by  cable, 
partly  overhead  and  partly  underground.  The  route  fol- 
lowed is  one  of  the  main  thoroughfares  to  the  center  of 
the  city  and  the  use  of  open  wires  was  impossible.  The 
cable  is  three-conductor  No.  4  0  varnished-cambric-in- 
sulated, the  underground  portion  being  lead-covered  and 
the  aerial  section  steel-armored.  The  cable  operates  at 
13,200  volts  nominal  pressure.  There  is  nothing  unusual 
in  the  cable  installation.  All  lines  are  underground  in 
the  central  portion  of  the  city,  the  company's  duct  lines 
running  out  about  one-half  mile  from  the  main  sub- 
station. It  was  easy  to  use  these  as  far  as  they  ex- 
tended. With  construction  costs  at  their  recent  level,  the 
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company  hesitated  to  build  additional  duct  lines  for  the 
remainder  of  the  route  and,  in  fact,  felt  that  an  aerial 
cable  would  be  equally  satisfactory 

The  overhead  line  is  just  under  11  miles  (17.6  km.) 
in  length.  It  traverses  much  swampy  land  which  made 
construction  difficult,  and  the  work  was  done  when  labor 
conditions  were  at  their  worst.  The  result  was  that 
costs  were  higher  than  had  been  hoped  would  be 
the    case. 

The  switching  and  transformer  structure  was  built 
to  care  for  two  through  circuits,  two  cables  to  Brockton 
and  two  step-down  transformer  banks,  with  a  building 
to  house  the  2,.300-volt  distribution  panels  and  equip- 
ment. Only  the  control  and  metering  equipment  for  the 
2,300-volt  distribution  was  housed,  the  other  apparatus 
being  of  the  outdoor  type.  The  cable  to  Brockton  is  not 
yet  complete,  but  the  company  expects  to  do  the  work 
this  coming  summer. 

The  ring  feed  has  already  proved  itself  most  valuable, 
permitting  repairs  to  be  made  on  the  old  Stoughton  line 
during  regular  working  hours  without  interrupting  the 
sen'ice.  W.  A.  FoRBUSH, 

Plant  Superintendent. 
Edison  Electric  Illuminating  Company, 

Brockton,  Mass. 


Adapting  a  Small  Hydro-Electric  Plant  to 
Senii-Automatic  Operation 

RECENTLY  it  became  necessary  to  adopt  a  75-kva. 
.  hydro-electric  plant  where  water  was  available  only 
half  the  year  to  semi-automatic  operation.  The  gene- 
rating equipment  was  about  quarter  of  a  mile  distant 
from  the  main  station.  Remote  control  from  the  latter 
was  investigated,  but  was  given  up  on  account  of  ex- 
pense. Therefore  the  semi-automatic  scheme  of  control 
illustrated  in  the  accompanying  diagram  was  adopted, 
the  plan  being  to  start  and  stop  the  plant  manually,  but 
to  do  away  with  attendance  during  the  running  period 
and  to  get  the  utmost  possible  use  out  of  the  water. 
Tt  was  decided  to  take  the  risk  of  trouble  from  hot 
bearings  or  windings,  depending  on  periodic  inspec- 
tions for  indications  of  abnormal  conditions. 

The  plant  consists  of  a  90-hp.  horizontal  turbine 
belted  to  a  60-kw.,  three-phase  generator  having  a 
direct-connected  exciter.  The  control  connections  are 
taken  from  the  line  side  of  the  automatic  generator  oil 
switch.  The  circuit  passes  through  a  three-pole  main 
switch  from  which  the  middle  leg  is  carried  to  a  550-volt, 
xhree-phase  gate-controlling  motor.  The  two  other  legs 
connect  with  two  limit  switches  arranged  to  open 
against  a  spring  by  a  dog  attached  to  the  hand  wheel  of 
the  gate  mechanism.  From  these  the  wires  run  to  a 
double-throw  float  switch  operated  by  a  float  in  the 
forebay. 

When  the  water  in  the  forebay  rises  to  a  predeter- 
mined height  the  float  trips  the  switch  and  causes  the 
motor  to  open  the  waterwheel  gate  until  the  dog  engages 
the  arm  of  one  of  the  limit  switches  and  opens  it,  thus 
leaving  the  gate  in  this  position.  When  the  water  in  the 
forebay  drops,  the  float  throws  the  float  switch  into 
the  opposite  position,  which  is  so  wired  as  to  reverse 
the  motor  and  close  the  gate  until  stopped  by  the  other 
limit  switch. 

In  order  to  prevent  overspeeding  of  the  generator 
when  load  is  suddenly  removed  at  full  gate  OT>ening,  an 
automatic  contactor  switch  is  placed  in  the  closing  side 
of  the  motor  and  so  arranged  that  when  it  operates  it 


will  cut  out  the  float  switch.  The  voltage  controlling 
this  automatic  device  is  obtained  from  the  exciter 
through  a  speed-limiting  device  attached  to  the  shaft  of 
the  generator. 

To  prevent  excessive  voltage  while  the  generator  is 
running  at  high  speed  a  resistance  is  placed  in  series 
with  the  shunt  field  of  the  exciter.  This  resistance  is 
normally  shunted  by  an  automatic  circuit  breaker, 
which  also  receives  voltage  for  its  operation  from  the 
exciter  through  the  speed-limiting  device.  When  the 
generator  speeds  up  above  normal  the  limiting  device 
acts  to  close  the  contactor  switch,  thus  lowering  the 
speed,  and  at  the  same  time  opens  the  circuit  breaker, 
throwing  the  resistance  in  series  with  the  shunt  field  of 
the  exciter.  This  position  is  maintained  so  long  as  the 
speed  is  above  normal,  but  as  soon  as  the  gate  has  been 
closed  to  reduce  the  speed  to  normal  the  speed-limit 
switch  ceases  to  act  and  the  contactor  and  circuit 
breaker  return  to  normal  position. 

An  automatic  circuit-opening  hand-reset  circuit 
breaker  with  field-discharge  clip  is  placed  in  the  gener- 
ator field  circuit  and  its  operating  coil  connected  to 
the  exciter  through  contacts  on  the  circuit-opening  re- 
lays of  the  main  oil  switch,  so  that  if  any  trouble  occurs 
on  the  line  or  in  the  generator  sufficient  to  open  the  main 
oil  switch  it  will  also  kill  the  generator  field  and  voltage 
cannot  again  be  obtained  until  an  examination  has  been 
made  by  an  operator  and  the  generator  field  circuit  has 
been  closed. 

Voltmeters  and  synchronizing  apparatus  are  installed 
at  both  ends  of  the  line,  and  at  the  lower  end  is  an 
indicating  watt-meter  with  a  zero-center  scale. 

Although  this  scheme  does  not  include  all  the  protec- 


ARRANGEMENT    OF    GENERATING    PLANT    WHICH    REQUIRES 
NO  ATTENDANT  WHILE  RUNNING 

tive  apparatus  generally  supposed  to  be  necessary  for 
an  automatic  station,  it  was  considered  satisfactory  for 
this  installation,  especially  as  its  expense  is  not  pro- 
hibitive, for  it  can  be  assembled  from  standard  appa- 
ratus. The  development  of  reliable  equipment  of  this 
kind  which  can  be  installed  at  a  reasonable  price  should 
have  a  stimulating  eff'ect  upon  the  development  of  the 
small  water  powers  throughout  the  country. 

I.  W.  Phillips, 
Electrical  Engineer. 
Perry  &  Whipple,  Consulting  Engineers, 
Providence,  R.  I. 
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Revising  Distribution  System  of 
In<lustriul  Plunt 

THE  distribution  sy.stem  of  a  growing  industrial 
plant  which  uses  a  relatively  large  amount  of  power 
should  be  checked  at  frequent  intervals  and  should  grow 
in  proportion  with  the  load.  With  the  low  voltages 
customarily  used  for  these  systems  the  distribution  sys- 
tem usually  does  not  allow  sufficient  margin  for  large 
increases  in  load  without  a  corresponding  increase  in 
the  feeders.  An  underground-duct  system,  with  its 
absence  of  overhead  wires,  gives  probably  the  most 
nearly  ideal  solution  of  the  distribution  system  for  the 
average  industrial  plant.  Especially  with  lo-w  voltages, 
a  point  is  finally  reached  in  a  system  of  this  kind  where 
the  aggregate  heating  effect  of  the  cables  will  i-educe 
the  current-carrying  capacity  to  a  point  at  which  it 
is  not  economical  to  add  more  copper  unless  the  duct 
runs  are   split  into   two   or  more   separate   runs   with 


HEAVY    THREE-PHASE    CABLE    FOR    INDUSTRIAL-PLANT 
DISTRIBUTION   SYSTEM 
Above — Cable  supported  by  split  porcelain  insulators  attached  to 
steel    messenger.      Below — Extensions    to    pipe    supports    hold    up 
messenger  wire. 

sufficient  space  between  to  avoid  heating  between  runs. 
Heating  depends  upon  the  current  carried,  and  thus  a 
limiting  amount  of  power  per  run  will  be  reached  more 
rapidly  as  the  voltage  is  reduced.  When  a  duct  system 
approaches  this  point  cable  temperatures  must  be  care- 
fully watched  as  unsafe  temperatures  will  be  reached  at 
current  densities  far  below  the  rated  carrying  capacities 
of  the  individual  cables.  Owing  to  the  low  utilization 
efficiency  of  the  copper,  it  is  sometimes  economical  to 
adopt  other  measures,  and  it  may  prove  advantageous 
to  step  the  voltage  up  and  down  again  for  comparatively 
short  distances. 

In  a  recent  survey  of  one  industrial-plant  distribu- 
tion system  using  an  average  load  of  approximately 
2,500  kw.,  at  440  volts,  three-phase,  60  cycles,  with  an 
underground-duct  system  and  paper-insulated,  lead- 
covei-ed  cables,  the  following  conditions  were  found: 
Much  additional  load  had  been  added  since  the  cables 
had   been    checked.      Some    old-type,    low-speed    motors 


gave  a  very  low  power  factor  on  a  portion  of  the  feed- 
ers. The  cables  were  being  operated  at  currents  closely 
approximating  the  limiting  values  for  paper  insula- 
tion in  the  tak)les  given  by  the  National  Board  of  Fire 
Underwriters.  The  manholes  had  not  been  opened  or 
the  cables  inspected  for  several  years.  The  cables  were 
operating  at  some  points  with  a  temperature  of  130  deg. 
C,  which  would  cause  rapid  deterioration  of  the  insu- 
lation. The  insulation  had  been  damaged  to  a  consid- 
erable extent.  The  total  number  of  large  cables  in  the 
ducts  was  such  that  the  aggregate  heating  effect  allowed 
a  rather  low  current-carrying  capacity  in  order  to 
maintain  a  safe  operating  temperature  in  the  ducts. 
Manhole  ventilation  could  not  readily  be  applied.  Fur- 
thermore, a  considerable  amount  of  additional  load  was 
contemplated  for  the  immediate  future. 

In  studying  the  various  possible  solutions  of  this 
problem  the  cost  of  replacing  the  damaged  cables  and 
the  addition  of  sufficient  copper  to  carry  the  load  with- 
out undue  heating  appeared  prohibitive  as  an  additional 
duct  run  would  have  been  necessary.  Somewhat  less 
copper  but  a  greater  total  outlay  would  result  from 
replacing  the  duct  run  by  a  cable  tunnel  cooled  by 
natural  draft.  Overhead  construction  for  carrying  the 
low-voltage  cables  was  considered  and  discarded  for 
several  reasons.  The  weight  to  be  carried  would  neces- 
sitate heavy  structures.  The  large  number  of  hea\T 
cables  would  require  a  considerable  overhead  space, 
which  could  not  readily  be  arranged.  A  locomotive 
crane  was  used  quite  generally  around  the  plant; 
therefore  overhead  construction  would  probably  be  a 
nuisance.  Large  quantities  of  dust  were  produced  which 
would  accumulate  and  add  considei'ably  to  the  weight  to 
be  supported. 

Stepping  the  voltage  up  to  2,300  would  greatly  re- 
duce the  copper  required  and  offered  the  advantages  of 
a  reasonable  cost,  better  deliveries  of  equipment,  more 
nearly  standard  equipment  and  greater  flexibility.  The 
average  feeder  length  was  less  than  800  ft.;  and  thus 
2,300  volts  was  sufficiently  high  for  satisfactory  trans- 
mission and  in  addition  presented  some  other  advan- 
tages. Several  large  motors  rating  up  to  400  hp.  were 
to  be  added.  With  motors  of  this  size  440-volt  starting 
and  control  equipment  is  cumbersome  and  expensive  and 
the  higher  voltage  will  be  decidedly  advantageous.  In 
laying  out  the  new  work  plans  were  made  for  the  ulti- 
mate conversion  of  the  entire  system  to  2,300  volts, 
including  the  rewinding  of  some  of  the  larger  motors. 
The  demand  has  grown  to  approximately  the  full  rated 
generating  capacity  of  the  power  plant,  and  any  e.xten- 
sive  future  growth  will  require  additional  generating 
equipment.  A  generator  of  from  3,000-k\v.  to  5.000-kw. 
rating  at  a  voltage  less  than  2,300  is  not  desirable.  Thus 
the  introduction  of  higher  voltages  at  the  present  time 
is  merely  anticipating  a  necessary  move  of  the  future 
if  present  plant  growth  is  to  be  maintained. 

Transformer  capacity  was  determined  by  future  as 
well  as  present  requirements.  Two  groups  consuming 
approximately  40  per  cent  and  50  per  cent  seemed  a 
logical  division  of  the  load  to  be  transmitted.  The 
difference  in  the  power  factors  of  the  two  groups 
brought  the  kilovolt-amperes  almost  to  an  equal  figure 
on  both  groups.  In  laying  out  the  initial  installation  it 
was  planned  to  feed  the  first  group  from  one  step-down 
station  and  to  rearrange  the  old  feeders  to  give  addi- 
tional copper  to  the  departments  in  the  second  group. 
Six  duplicate  transformers  of  500  kva.  capacity,  single- 
phase,  2,200  440  volts,  with  5  and  10  per  cent  taps  on 
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the  high-voltage  side,  were  installed,  three  in  each  of 
the  substations.  As  there  was  some  doubt  as  to  the 
location  of  future  stations  and  as  the  step-up  station 
was  designed  for  an  outdoor  station,  all  the  trans- 
formers were  of  the  outdoor  type.  At  such  time  as  it 
becomes  advisable  to  extend  the  2,300-volt  transmission 
the  present  step-up  bank  vdll  be  moved  to  the  location 
for  the  second  step-down  station  and  a  larger  bank  in- 
stalled for  the  step-up  station. 

The  location  of  the  2,300-volt  lines  between  the  sta- 
tions was  a  rather  stiff  problem.  For  reasons  already 
stated  it  did  not  appear  advisable  to  install  them  over- 
head. The  last  duct  in  the  cable  system  was  filled  and 
overloaded,  a  condition  which  could  not  be  relieved 
until  after  the  new  lines  were  in  operation.  At  this 
time  deliveries  were  very  poor  on  any  tj-pe  of  cable. 
Sufficient  500, 000-circ.mil,  three-conductor  cable  was 
finally  obtained  foi-  immediate  delivery.  This  cable  was 
not  exactly  what  was  desired,  but  it  could  be  used.  It 
was  built  to  the  following  specifications:  s'2-in. 
varnished-cambric  insulation,  al'-in.  varnished-cambric 
belt  and  tape  and  weatherproof  braid  finish.  Obviously 
this  cable  could  not  be  pulled  into  a  duct  system  where 
partial  submergence  in  water  might  be  expected  at 
times. 

An  overhead  route  was  finally  selected  which  ap- 
parently would  cause  ccrmparatively  little  interference 
with  operations  of  the  locomotive  crane.  The  general 
line  of  the  steam  main  from  the  waste-heat  boiler  plant 
to  the  power  plant  was  followed.  Structural-steel 
extensions  were  placed  on  the  pipe-line  supporting 
towers,  and  3-in.  seven-strand  galvanized-steel  messen- 
ger wire  was  stretched  along  the  top  of  the  extensions, 
the  power  cables  being  suspended  from  the  messengers 
like  telephone  cables.  The  messenger  was  run  con- 
tinuously between  dead-end  points  and  was  secured  to 
the  top  of  the  towers  by  means  of  "J"  bolts.  The  pipe- 
line supports  were  placed  with  average  centers  of  20 
ft.,  which  gave  rather  short  spans  for  this  type  of  con- 
struction. With  a  tight  messenger  and  these  short 
spans  the  sag  was  very  small. 

In  order  to  provide  some  additional  insulation  and 
to  prevent  chafing,  split-porcelain  cable-clamp  bushings 
were  used  at  all  points  of  support.  Standard  iron  cable 
clamps  were  used  around  the  porcelain  bushings  at  the 
towers  to  prevent  side  sway.  The  intermediate  span 
hangers  were  made  of  strips  of  galvanized  sheet  iron 
formed  into  the  correct  shape.  A  loose  fit  was  obtained 
so  that  they  were  free  to  slip  along  the  messenger  in 
ca.se  of  expansion  or  contraction. 

At  some  points  it  was  neces.sary  to  pass  the  cable 
through  .some  of  the  buildings.  At  such  points  a  form 
of  conduit  construction  was  used.  As  the  runs  included 
no  bends,  a  piece  of  41-in.  steel  well  casing  was  placed 
in  position.  This  was  lined  with  31-in.  fiber  conduit, 
which  made  a  tight  fit  inside  the  casing.  The  cable  was 
then  drawn,  through  the  conduit.  The  ends  were  closed 
by  means  of  split  bushings  which  were  made  of  treated 
hard  wood. 

Splices  were  made  at  several  places  in  the  line.  A 
piece  of  31-in.  fiber  conduit  approximately  30  in.  long 
v/aa  first  prepared  with  treated  hard-wood  bushings  of 
suitable  size  for  a  slip  fit  on  the  cable.  The  bushing 
and  conduit  were  slipped  over  the  cable  end.^i.  A  stand- 
ard sleeve  joint  splice  was  then  made  in  the  cable  and 
in.sulated.  The  conduit  was  then  slipped  over  the  joint 
and  both  bushings  were  driven  into  the  ends.  All  open- 
ings were  filled  by  calking  in  friction  tape.     The  joint 


was  then  pcured  full  of  a  standard  joint  compound,  and 
the  filling  openings  were  closed  by  wrapping  with  water- 
proof tape.  The  method  was  designed  to  follow  as 
closely  as  possible  the  construction  of  the  wiped  joint 
in  a  lead-covered  cable.  The  completed  joint  makes  a 
very  neat  appearance  and  is  far  superior  to  the  taped 
joint  for  large  cables.  The  joint  is  more  quickly  made 
and  the  material  cost  considerably  less  than  the  taped 
joint. 

Xo  operating  troubles  have  been  encountered  to  date, 
and  the  installation  is  giving  highly  satisfactory  serv- 
ice. The  actual  construction  costs  were  considerably 
below  the  estimated  cost  for  the  customary  type  of 
GAerhead  construction,  although  the  cable  used  was 
somewhat  larger  than  that  called  for  by  the  original 
designs.  The  design  and  construction  were  rushed  to 
relieve  a  pressing  situation,  and  plans  were  radically 
altered  where  necessary  to  fit  material  available  for 
immediate  shipment.  T.  H.  Arnold. 

El  Paso,  Tex. 


Steam-Storage  Locomotive  Successful  for 
Sliif  ting  Coal  Cars 

FOR  switching  freight  cars  and  other  material  a  fire- 
less  steam-storage  locomotive  has  been  found  very 
satisfactory  by  the  Union  Gas  &  Electric  Company, 
Cincinnati.  Ohio.  On  one  charge  the  locomotive  makes 
six  to-  eight  round  trips  (900  ft.  and  return)  hauling 
three  cars  of  35  tons  load  each,  weighing  28  tons  empty. 
About  450  ft.  of  the  trip  is  over  a  2  per  cent  grade  in 
combination  with  a  40-deg.  curve.  The  remaining  450 
ft.  is  straight  and  level.  Three  loaded  cars  are  hauled 
on  the  up  grade  and  three  empties  on  the  down  grade, 
this  making  the  round  trip.  Thus  from  630  to  840  tons 
of  coal  will  be  handled  per  charge. 

The  locomotive,  which  was  made  by  the  H.  K.  Porter 
Company,  Pittsburgh,  is  used  for  various  purposes. 
When  the  railroads  were  hard  pressed  it  was  sent  out  to 
the  nearby  railroad  yards,  where  it  was  connected  to 
five  or  six  loaded  coal  cars  c-f  50-ton  capacity  and  suc- 
cessfully brought  them  into  our  yards.  It  does  miscel- 
laneous switching  of  cars  containing  material  and  parts 
for  our  construction  forces. 

The  locomotive  is  charged  from  a  suitable  connection 
provided  alongside  the  track,  the  steam  coming  from 
our  regular  boiler  plant  at  the  West  End  Station,  where 
this  locomotive  is  in  service.  The  charging  periods  are 
not  regarded  as  a  nuisance.  The  locomotive  holds  be- 
fore charge  25,000  lb.  of  water.  Steam  at  250  lb.  pres- 
sure and  200  deg.  Fahr.  superheat  is  fed  in  from  the 
station  boilers  until  there  is  a  pressure  of  225  lb., 
saturated,  and  a  temperature  of  397  deg.  Fahr.  in  the 
locomotive.  If  the  initial  condition  of  the  boiler  is  312 
deg.  Fahr.  temperature,  65  lb.  pressure,  60  lb.  (weight) 
of  steam,  the  charge  requires  2.400  lb.  of  live  steam  and 
the  locomotive  holds  27,400  lb.  of  water  and  60  lb. 
'weight)  of  steam.  Assuming  an  evaporation  of  7.5  lb. 
of  steam  per  pound  of  coal,  a  charge  requires  approxi- 
mately 320  lb.  of  coal.  This  is  approximate  in  that  it 
does  not  take  into  consideration  heat  supplied  or  changes 
in  weight  of  steam,  but  the  latter  are  verv'  small  per- 
centages of  the  total.  The  traction  force  i-s  at  least 
20.800  lb.  with  the  40.-in.  driving  wheels.  The  weight 
of  the  engine  is  45  tons.  C.  W.  De  Forest, 

Manager  Electrical  Department. 
Union  Gas  &  Electric  Company, 

Cincinnati,  Ohio. 
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Allowing  Customers  to  Finance 
Line  Extensions 

By  "Kassandra" 

THOUGH  Mark  Twain  was  not  an  electrical  engi- 
neer, yet  his  account  of  Tom  Sawyer  and  the 
whitewashing  of  the  fence  shows  a  grasp  of  a  sound 
principle.  Tom  was  annoyed  when  his  aunt  told  him 
he  must  whitewash  the  fence.  After  he  had  started 
to  work  Tom  let  the  other  boys  see  how  interesting 
it  was  to  whitewash  a  fence  until  they  wanted  to  take 
the  job  off  his   hands. 

A  recent  commission  decision  was  to  the  effect  that  a 
company  should  not  require  customers  to  finance  ex- 
tensions, but  is  there  any  reason  why  they  should  not 
be  allowed  to?  . 

If  a  customer  finances  an  extension  by  depositing 
with  or  loaning  to  the  company  the  cost,  the  company 
can  afford  to  pay  a  rate  of  return  at  least  as  high  as 
it  earns  on  its  investment.  Further,  if  it  is  agreed 
that  the  return  or  interest  on  the  deposit  or  loan  shall 
be  paid  only  out  of  the  income  from  that  extension,  the 
company  can  afford,  when  there  is  enough  income,  to 
pay  a  higher  rate  of  return  because  the  company  is 
relieved  of  any  obligation  to  pay  the  return  if  the  ex- 
tension is  not  profitable. 

If  the  customer  deposits  the  cost  of  the  extension,  the 
company  has  no  initial  outlay.  If  the  company  then 
keeps,  say,  one-half  the  gross  income  in  ordinary  cases 
(or  perhaps  two-thirds  or  four-fifths  if  the  supply  is 
to  a  large  customer  at  a  low  rate  per  kilowatt-hour), 
the  company  gets  cash  to  cover  the  increase  in  operat- 
ing expense  because  of  the  energy  supplied.  So  long 
as  the  initial  cost  is  deposited  by  the  customer  and,  say, 
half  the  gross  income  is  retained  by  the  company,  the 
transaction  needs  no  cash. 

The  balance  of  the  gross  income  can  then  be  applied, 
first,  toward  paying,  say,  10  per  cent  on  the  deposit. 
If  the  use  or  gross  income  is  small,  there  may  not  be 
enough  to  pay  10  per  cent,  but  the  company  does  not 
suffer,  because  it  is  not  the  company  but  the  customer 
that  has  invested  the  money. 

If,  on  the  other  hand,  the  gross  income  is  so  large 
that  the  company  after  reserving,  say,  one-half  for  oper- 
ating expenses  has  enough  left  to  pay  10  per  cent  and 
something  more,  the  company  can  then  gradually  return 
the  customer's  deposit  or  pay  off  the  loan  just  as  it 
would  have  done  if  it  had  obtained  the  money  from  the 
bank.  For  various  reasons  it  would  be  desirable  to  put 
a  limit  of  time,  say  seven  years,  so  that  if  at  the  end 
of  seven  years  the  deposit  or  loan  had  not  been  repaid 
in  full,  there  should  nevertheless  be  no  further  payment 
by  the  company,  but  after  the  seven  years  the  company 
should  retain  all  the  income.  In  the  ordinary  case, 
however,  the  deposit  or  loan  would  be  repaid  long  be- 
fore the  seven  years  was  up. 

If  the  customer  was  not  in  a  position  personally  to 
finance  the  extension,   he  could   nevertheless  often  ar- 


range for  it,  as  he  could  well  afford  to  pay  6  per  cent 
if  he  were  going  to  get  10  per  cent  from  the  company 
on  the  extra  amount. 

It  will  be  asked:  "Why  pay  a  customer  10  per  cent 
for  financing  an  extension  when  the  bank  will  loan  the 
company  money  at  6  per  cent?"  One  reason  is  that  the 
bank  wants  its  6  per  cent  and  also  wants  its  money 
back  even  if  the  extension  is  unprofitable,  while  the  cus- 
tomer gets  his  money  only  out  of  what  he  pays  for 
electricity.  If  the  extension  is  unprofitable,  it  is  the 
customer  who  loses,  while  if  the  company  had  borrowed 
the  money  it  would  be  the  company  that  would  lose. 

In  the  days  of  high  money  rates  a  company  hesi- 
tates to  solicit  business  which  requires  it  to  raise 
money,  but  it  can  well  afford  to  solicit  business  on  the 
terms  described  above.  Such  contracts  should  be  very 
attractive  to  many  prospective  customers  and  can  be 
taken  without  any  risk. 

The  point  is  that  though  it  is  usually  unwise,  and 
under  the  commission  decision  above  referred  to  is  un- 
lawful, for  a  company  to  require  its  customers  to  finance 
extensions,  yet,  on  the  other  hand,  a  company  can 
wisely  permit  customers  to  finance  their  e.xtensions  and 
can  make  such  financing  very  attractive — so  attractive, 
in  fact,  that  the  customer  who  is  going  to  use  the 
service  may  even  get  the  money  from  his  bank  if  he 
has  not  the  cash  on  hand.  The  chief  point,  however,  is 
to  make  the  financing  by  the  customers  permissive  and 
attractive  rather  than  obligatory. 


Electrical  Equipment  of  a  House  Adds 
25  per  Cent  to  Selling  Value 

THE  recent  sale  of  the  Louisville  >Ky.)  electrical 
home  proves  conclusively  how  complete  electrical 
equipment  of  a  house  enhances  ito  actual  selling  value 
by  at  least  25  per  cent.     Built   to  sell  for  $11,000  to 
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CROWD  AT  AICTION  OF  UlUISVlUX  ELECTRICAL  HOME 

$12,000,  the  home,  which  was  promoted  by  the  Electrical 

Club  of   Louisville  and  the   electrical   interests   of  the 

city,  was  sold  at  auction  for  $15,025  without  furnishing. 

The  extra  price  secured  for  the  home  is  laid  to  the 
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added  appeal  of  the  electrical  equipment  and  conven- 
iences. More  than  15,000  people  visited  the  home 
during  the  week's  public  exhibition,  and  on  the  day 
of  the  sale  the  house  brought  at  auction  $3,025  above  the 
original  maximum  price. 


Ten  Day  Sale  of 
Electrical    Appliances 


I.VS  begmninc  October  20th.    Thex  ap- 
II  injood  opentinf  condition.     The  (ol. 


Rrelesi  Cooken 

Hyto  MisJa  Limps  . 
Hylo  Cirbon  Latnpt  . 


Good  Advertising  Gone  Wrong 

IN  THIS  advertisement  clipped  from  a  newspaper  in 
a  certain  city  electrical  appliances  are  offered  at 
iigures  ridiculously  lower  than  list  prices.  Moreover, 
the  regular  price  of  each  appliance  is  stated  and  di- 
rectly accompanying  this  is  quoted  the  sale  price  of 
one-fourth  to  one-half  that  amount — one-hundred-dol- 
lar vacuum  cleaners  for  $25, 
four-dollar  electric  flatirons 
and  toasters  for  $2  and  others 
almost  as  bad.  At  a  time 
when  every  one  in  the  elec- 
trical industry'  is  striving  to 
build  up  and  standardize 
merchandising  methods  the 
advertisement  comes  as  a 
startling  reversion  to  old 
practices. 

It  is  stated  in  the  adver- 
tisement that  some  of  the  ap- 
pliances are  shopworn  and 
that  the  sale  prices  are  below- 
cost.  But  this  statement  is 
in  small  type  and  is  an  ex- 
planation that  does  not  ex- 
plain. The  result  is  that  these 
appliances  are  belittled  by 
price  cutting.  Into  customers' 
minds  comes  the  question 
whether  these  appliances,  if  a  mis-step  in  advertising 
they  are  shopworn,  were  ever 

worth  their  original  prices,  or  whether,  if  appliances  can 
be  sold  for  such  prices,  there  must  not  be  an  enormous 
profit  in  electrical  merchandise. 

Such  advertising  may  sell  some  appliances,  but  it  is 
demoralizing  to  the  local  trade  and  worse  for  the  pub- 
lic. True,  stocks  must  be  moved  and  shopworn  devices 
can  legitimately  be  sold  for  what  they  will  bring.  But 
the  public  must  clearly  understand  the  circumstances 
so  that  it  will  not  confuse  the  value  of  a  modern  elec- 
trical device  with  that  of  a  ten-year-old  type  of  the 
same  appliance. 

Selling  $364,000  of  Preferred  Stock  to 
Electric  Appliance  Customers 

SIN'CE  .January  this  year  $364,000  par  value  of  the 
Northern  States  Power  Company's  preferred  stock 
ha,s  been  sold  to  600  of  the  persons  who  visited  the 
company's  Minneapolis  salesroom  to  look  at  electric 
appliances.  This  is  in  addition  to  the  ordinary  sales 
by  the  securities  department  in  that  city,  and  it  was 
accomplished  by  means  of  a  sign,  a  de.sk  and  a  man 
to  answer  questions. 

La.st  winter  T.  C.  Erringer,  manager  of  the  depart- 
ment, observed  the  large  number  of  customers  shopping 
daily  in  the  electric  appliance  display  room  and  decided 
to  call  their  attention  to  the  company's  stock  as  an 
opportunity  for  investment.  Results  far  surpassed  all 
expectations,  and  the  sale  of  stock  in  the  display  room  has 
become  as  permanent  as  the  sale  of  electric  appliances. 


Here  is  a  fine  example  of  the  fact  that  the  sale  of 
stock  to  customers  has  become  as  much  a  part  of  the 
electric  utility's  service  as  is  the  supplying  of  electrical 
energy  or  the  sale  of  electrical  merchandise.  The  shop- 
per should  be  enabled  to  investigate  and  purchase  stock 
in  the  utility  as  easily  as  he  inspects  and  buys  a  flatiron 
or  a  vacuum  cleaner.  Selling  a  few  shares  of  stock 
to  a  customer  in  the  display  room  is  easier,  too,  because 
he  is  in  the  buying  mood,  and  when  he  is  sufficiently 
interested  to  make  an  inquiry  he  is  already  half  sold. 


What  Other  Companies  Are  Doing 

Shell  Rock,  la.— The  Shell  Rock  Electric  Light  & 
Power  Company  is  having  a  report  prepared  by  Holland, 
Ackerman  &  Holland,  consulting  engineers  of  Chicago, 
concerning  the  projected  construction  of  a  hydro-electric 
plant  at  Shell  Rock.  Definite  plans  will  be  formulated 
after  the  report  is  completed  some  time  next  spring. 

New  England. — Power  engineers  in  New  England 
working  with  the  divisional  N.  E.  L.  A.  organization  are 
preparing  a  list  of  manufacturers  classified  under  dif- 
ferent industries  which  will  give  the  names  and 
addresses  of  a  large  number  of  representative  concerns 
in  different  parts  of  the  country  that  are  using  central- 
station  service.  Many  central-station  executives  believe 
that  in  negotiating  contracts  for  power  service  it  helps 
materially  to  show  the  prospective  customer  a  list  of 
names  of  concerns  in  his  own  business  which  are  buying 
energy  from  public  utility  companies. 

Reading,  Pa. — More  new  contracts  to  supply  electric 
light  and  power  are  being  signed  now  than  at  any 
previous  period  in  the  history  of  the  Metropolitan 
Edison  Company.  As  the  same  time,  the  company  is 
again  giving  employees  and  customers  an  opportunity 
to  share  in  its  earnings  through  an  offering  of  its  7  per 
cent  cumulative  participating  preferred  stock.  The 
stock  may  be  purchased  for  $93  a  share  cash  or  for  $95 
a  share  under  a  five-dollar  monthly  payment  plan.  In 
April,  1920,  the  same  plan  resulted  in  a  total  subscrip- 
tion by  customers  and  employees  of  $600,000  of  stock. 

Illinois. — Cash  sales  of  electrical  merchandise  by  the 
Public  Service  Company  of  Northern  Illinois  during 
the  first  nine  months  of  this  year  were  $406,000.  Al- 
though a  slight  decrease  is  shown  as  compared  with 
the  same  period  in  1920,  it  is  because  tjf  the  drop  in 
appliance  prices.  Moreover,  while  the  cash  sales  have 
decreased  the  time  payment  sales  are  increasing  and 
the  number  of  sales  of  the  most  popular  appliances, 
namely  flatirons,  toasters,  grills,  percolators,  chafing 
dishes,  vibrators,  fans  and  portable  show  increases. 
Vacuum  cleaner  sales  increased  from  1,436  in  1920  to 
1,738  in  1921  for  the  nine-month  period. 
•  Ashland,  Ohio. — Believing  that  "eating  is  learning," 
T.  C.  Brill,  commercial  manager  of  the  Ashland  Gas 
&  Electric  Light  Company,  s*aged  a  demonstration  of 
electric  waffle  irons  in  the  company's  store  at  a  time 
when  customers  were  coming  in  to  pay  their  light 
bills.  A  series  of  three  letters  had  previously  been  sent 
out  to  a  selected  list  of  women  inviting  them  to  attend 
the  demonstration.  As  each  visitor  entered  the  store 
she  was  greeted  by  a  demonstrator,  was  seated  at  a 
table  and  was  served  with  waffles  cooked  on  the  table 
before  her.  No  attempt  was  made  to  sell  appliances, 
but  each  visitor  was  asked  to  write  her  name  and 
address  on  a  card.  These  made  an  excellent  mailing 
list  of  prospects  for  waffle  irons  and  other  appliances. 
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Locating  Faults  in  Uirect-Ciirrent  Sinfjle-Series 
Windiiigs. — B.  A.  Briggs. — This  article  explains  the 
requirements  for  single-series  armature  windings, 
effects  of  open  circuits,  how  to  test  and  locate  these 
defects,  and  methods  of  repairing  open  circuits. — 
Poiver,  Nov.  1,  1921. 

Commutation  on  Direct-Current  Machines. — CLAUD- 
IUS Shenfer. — A  discussion  of  the  design  features  of 
commutators  with  relation  to  decreasing  reactance 
voltage.  Experimental  data  are  given  to  prove  the 
theoretical  statements. — Journal  A.  I.  E.  E.,  November, 
1921. 

Hydro-Electric  Developments  in  Foreign  Countries. — 
F.  RoW'LiNSON. — An  article  discussing  the  principal 
hydro-electric  developments  in  other  countries  which  by 
their  size  or  originality  are  of  especial  interest.  The 
countries  taken  up  are  Norway,  Canada,  Australia. 
Tasmania,  New  Zealand,  India,  Switzerland,  Spain,  Italy 
and  the  nations  of  South  America. — Beama  ( British 
Electrical  and  Allied  Manufacturers'  Association), 
October,  1921. 

St.  Lawrence  Waterway  Project  Report. — W.  A. 
BowDEN  and  Col.  W.  P.  Wooten. — The  text  of  the 
engineering  report  on  canalization  and  power  develop- 
ment submitted  to  the  International  Joint  Commission. 
This  particular  report  deals  with  Divisions  No.  4  and 
No.  5  and  ice  conditions  on  the  St.  Lawrence  River. — 
Canadian  Engineer.  Oct.  6,  1921. 

Queenston-Chippaiva  Power  Scheme. — A  discussion 
especially  of  the  difficulties  in  constructing  the  canal  and 
a  description  of  the  hydraulic  equipment  installed  in  the 
plant  being  built  at  Queenston. — Electrical  Times, 
Sept.  22,  1921. 

Lamps  and  Lighting- 
Car  Lightirfg  by  Electricity. — Charles  W.  T.  Stuart. 
— A  description  of  one  type  of  safety  lighting  equip- 
ment used  on  railroad  cars. — Railway  Electrical  Engi- 
neer, November,  1921. 

Raihvay-System  Lighting. — J.  H.  Kurlander. — A 
ti-eatise  on  the  proper  light  intensity,  quality  and  dis- 
tribution for  railway  shops,  stations,  yards,  etc.  The 
foot-candles  necessary  for  proper  lighting  and  the  dif- 
ferent types  of  units  and  desirable  spacings  are  listed 
for  all  of  these  locations,  including  roundhouses,  erect- 
ing shops,  car  shops,  foundries,  machine  forge  and  wheel 
shops,  yard  and  scale  houses,  turntables,  coaling  sta- 
tions, terminals,  train  sheds,  loading  platforms,  repair 
pits,  etc. — Bulletin  of  Edison  Lamp  Works  (L.  D.  128, 
Index  71). 

Illumincition  Values  and  Measuj-ements. — A  listing  of 
the  foot-candle  inten.sities  for  almost  every  important 
industry,  arranged  in  alphabetical  order.  The  ma.ior- 
ity  of  the  listed  locations  require  an  illumination  within 
a  range  of  from  3  foot-candles  to  6  foot-candles  or  from 
()   foot-candles  to   12   foot-candles.     The   industries  are 
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arranged  in  another  set  of  groups,  in  which  tho.*e  taking 
like  numbers  of  foot-candles  are  all  in  one  group.  The 
method  of  making  and  recording  illumination  measure- 
ments is  described  so  that  it  may  be  applied  to  any  type 
of  building.  —  Bulletin  E-101,  Westinghouse  Lamp 
Works. 

Reflectors  for  Incandescent  Lamps.— A.  B.  Oday  and 
A.  S.  Turner,  Jr. — A  general  discussion  of  the  different 
types  of  reflectors  and  detailed  data  on  each  separate 
type.  These  data  include  a  distribution  curve  for  each 
type  of  reflector  and  a  description  of  such  characteris- 
tics as  materials,  shape,  distribution,  diffusion,  glare 
and  maintenance.  The  applications  to  which  the  reflec- 
tors are  suitable  are  named  under  each  t>-pe. — Bttlletin 
of  Edison  Lamp  Works  (L.  D.  123.  Index  22). 

Traction 

Electric  Traction  Proposed  for  Eleven  Railroads. — An 
estimate  of  the  results  which  will  be  brought  about  on 
the  railroads  of  the  Northeast  by  the  adoption  of  a 
superpower  scheme.  It  is  held  that  about  19,000  miles 
of  railroad  in  this  section  could  be  electrified.  This 
would  cost  nearly  half  a  billion  dollars,  but  it  is  esti- 
mated that  it  would  pay  from  11  to  19  per  cent,  or  an 
average  of  15  per  cent,  per  year  on  the  investment. 
The  maintenance  of  the  electric  distribution  system  is 
taken  at  $600  per  mile  of  train  track  and  $400  per  mile 
of  yard  track.  The  cost  of  operation  and  maintenance 
of  substations  is  based  on  $1.50  per  kilowatt  per  year 
of  capacity,  giving  0.7  mill  per  kilowatt-hour  for  a 
capacity  factor  of  25  per  cent.  Cost  of  the  catenary 
system  and  electric  equipment  is  recorded  in  this  article 
in  complete  form  in  a  table. — Railwaii  Electrical  En- 
gineer. November,  1921. 

High-Speed  Monorail  Traction  System. — M.  Mahl. — 
Between  the  twin  cities  of  Barmen  and  Elberfeld  in 
Germany  there  has  been  in  successful  operation  for 
about  twenty  years  a  monorail  overhead-trolley  .-^.vstem 
traveling  at  the  rather  high  average  speed  of  20  miles 
an  hour.  The  author  of  the  somewhat  visionaiy  paper 
under  notice  gives  a  very  elaborate  and  detailed  de- 
scription of  a  similar  monorail  road,  capable  of  travel- 
ing 200  miles  an  hour,  and  intended  to  connect  Paris 
with  Nice,  a  distance  of  600  miles,  to  be  traversed  in 
three  hours.  Instead  of  using  a  solid  girder  construc- 
tion to  support  the  single  running  rail.  ^Ir.  ^lahl  has 
chosen  a  rail  held  by  a  catenary  cable  suspension  sys- 
tem. There  is  one  driving  wheel  provided  for  each 
meter's  length  of  the  vehicle.  Each  of  these  driving 
wheels  has  an  inbuilt  gearless  40-kw.  motor  weighing 
550  kg.  The  complete  car  would  weigh  about  1.350  kg. 
per  meter,  or  for  a  length  of  50  m.  about  65  tons,  includ- 
ing passengers.  To  increase  the  adhesion  of  the  wheels, 
a  magnetizing  winding  is  embedded  in  the  outer  part  of 
the  wheels.  Steel  towers,  weighing  each  about  7.000  kg., 
are  supposed  to  be  erected  every  50  m.  on  the  level  and 
every  30  m.  on  grades.  Six  steel  cables,  45  mm.  in 
diameter,  support  the  lail.    The  entire  supporting  struc- 
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ture  would  weigh  about  400  tons  and  cost  about  500,000 
francs  per  kilometer.  The  author  suggests  that  a  similar 
system  could  be  used  for  hauling  ships  along  the  many 
navigable  canals  in  France.  In  that  case  the  monorail 
would  be  a  cog  rail,  into  which  a  pinion  driven  by  a 
10-hp.  motor  would  mesh. — Bulletin  de  la  Societe  Fran- 
^aise  des  Electriciens,  July,  1921. 

Stimulating  Freight  Transportation  on  Street-Car 
Lines. — R.  Wolff. — The  author  suggests  maintaining, 
besides  the  i-egular  passenger  service,  a  regular  service 
■of  trolley  cars  for  exclusive  freight  transportation.  To 
each  freight  trolley  car  he  would  connect  one  or  two 
storage-battery-driven  trucks  with  pneumatic  wheels, 
which  would  run  from  the  end  of  the  trolley  line  to 
the  establishments  of  out-of-town  customers.  Figures 
are  given  to  show  the  rentability  of  such  a  system. — 
Elektrische  Kraftbetriebe  und  Bahnen,  October,  1921. 

Installations,  Systems  and  Appliances 

Locating  Electrical  Trouble  on  Elevators. — William 
Zepernick. — Definitions  are  given  for  gi-ounds.  short 
circuits  and  open  circuits,  and  the  proper  methods  of 
grounding  power  systems  are  described.  The  troubles 
which  may  develop  in  elevator  control  apparatus  are 
explained  and  various  methods  of  locating  them  are 
illustrated  by  examples.  Troubles  which  may  develop 
on  the  motors  themselves  are  also  discussed. — Power, 
Nov.  15,  1921. 

Protection  of  Transmission  Lines  with  Condensers. — 
George  Lewis. — Use  of  condensers  for  protecting  trans- 
mission lines  against  high-voltage  high-frequency  poten- 
tials. This  type  of  arrester,  it  is  stated,  is  used  com- 
monly in  Europe. — Electrical  Revietc,  Nov.  5,  1921. 

Application  of  Electrical  Energy  in  Lumber  Mills. — 
W.  A.  Scott. — A  description  of  motor  application  to 
various  drives  in  the  lumber  mills  of  the  Southwest. 
Sizes  of  motors  and  methods  of  connection  to  driven 
machines  are  given.  Special  requirements  peculiar  to 
the  lumber  industry  and  the  use  of  mill  refuse  as  a  fuel 
to  generate  electric  power  are  also  discussed. — Elec- 
trical Review,  Nov.  5,  1921. 

Oil  Switches  for  Voltages  Up  to  35,000. — S.  Taube. — 
The  author  describes  in  minutest  detail  the  mechanical 
and  electrical  construction  of  the  latest  types  of  B.B.C. 
oil  switches,  placing  greatest  stress  upon  the  automatic 
opening  device,  clutch  construction,  magnetic  and  motor 
drive,  signaling  system  and  remote  control.  The  short 
article  contains  twenty-seven  illustrations. — Brown-Bo- 
reri  Mitteilungen,  November,  1921. 

Electrochemistry  and  Batteries 

Commercial  Electrolysis  of  Zinc  Sulphate  Solutions. — 
Samuel  Field. — Description  of  the  deposition  of  com- 
pact yet  detachable  sheets  of  pure  zinc  from  zinc  sul- 
phate solutions  derived  by  the  leaching  of  zinc  ores 
■with  sulphuric  acid.  The  kilowatt-hour  consumption  per 
ton  of  zinc  deposited  with  various  currents  and  compo- 
sitions of  liquors  is  tabulated. — Tran.iactions  of  Faraday 
Society.  Vol.  XVI,  Part  3,  1921. 

Electroplating  for  the  Prevention  of  Corrosion. —Les- 
LIE  AlTCHlSON. — A  discu.ssion  of  the  protection  of  iron 
and  steel  against  corrosion  by  covering  the  surface  with 
a  layer  of  some  material  which  will  perform  two  func- 
tions. The  first  function  is  that  the  layer  must  possess 
permanence  in  a  high  degree,  and  the  second  is  that  the 
layer  must  be  one  which  will  prevent  any  access  to  the 
metal  of  corrosive  agents  usually  destructive. — Trans- 
actions of  Faraday  Society.  Vol.  XVI.  Part  3,  1921. 


Gray-Iron  Castings  from  Electrip  Furnace. — THOMAS 
RoBSON  Hay. — Present  electric  practice  for  making  gray 
iron  and  some  of  its  advantages  over  the  older  methods 
are  recounted.  The  better  qualities  of  the  product  and 
the  ease  of  regulating  temperatures  are  pointed  out. — 
fron  Age,  Nov.  10,  1921. 

Electrophysics  and  Magnetism 

Advances  in  Production  and  Application  of  X-Rays. — 
J.  S.  Shearer. — A  discussion  of  the  history  and  the 
principles  of  X-rays  and  their  application  to  fluoroscopy 
and  radiography.  Their  uses  to  discover  flaws  in  metals 
and  in  the  examination  of  crystals  are  two  noteworthy 
applications  in  addition  to  the  usual  ones  in  the  field  of 
medicine. — Journal  of  Franklin  Institute,  November, 
1921. 

Magnetic  Susceptibilities.  —  S.  R.  Williams.  —  An 
article  treating  first  of  the  classification  of  magnetic 
substances  into  diamagnetic.  paramagnetic  and  ferro- 
magnetic. An  attempt  is  made  to  locate  the  origin  of 
the  property  of  susceptibility. — Science,  Oct.  14,  1921. 

Telegraphy,  Telephony  and  Signals 

Development  of  Army  Wireless  During  the  War. — 
A.  G.  T.  CusiNS. — A  history  showing  the  progress  of 
developments  in  the  wireless  field,  the  evolution  of  serv- 
ice apparatus,  the  present  trend  and  possible  advance  in 
this  field. — Journal  of  Institute  of  Electrical  Engineers, 
Vol.  59,  No.  303. 

Negative  Resistance  Device  for  Wireless  Telegraphy. 
— John  Scott-Taggart.- — Two  articles  regarding  the 
use  in  wireless  teleg- 
raphy of  devices  having 
negative  resistance 
characteristics.  These 
devices  are  respectively 
the"negatron"and  "bio- 
tron."  The  chief  value  S.Q25 
of  a  negative  resistance  j 
is  that  if  it  is  connected i  '^° 
in  series  with  a  positive 
resistance  circuit,  it 
will  comparatively  or 
completely  neutralize 
the  ordinary  resistance 
of  the  circuit.  This 
property  enables  signals 
of  all  kinds  to  be  greatly 
amplified  and  is  there- 
fore of  great  value  in  radio  telegraphy 
gineering,  Oct.  21,  1921. 
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Science  of  Electric  Welding. — W.  E.  RUDER. — This 
article  starts  with  a  history  of  the  art  of  electric  weld- 
ing carried  through  to  the  present  development.  A 
comparison  between  the  carbon  and  the  metallic  elec- 
trode is  made.  The  physical  properties  of  welds  are 
discussed,  and  a  number  of  illustrations  show  micro- 
graphs of  various  welds  and  welding  rods,  telling  what 
is  good  and  what  is  bad.  Methods  of  testing  welds  are 
also  discussed.  The  article  states  that  during  1920  the 
sum  spent  for  arc-welding  apparatus,  exclusive  of  ac- 
cessories and  supplies,  was  $2,000,000,  while  the  acces- 
sories and  supplies  cost  $2,500,000.  A  discussion  of 
welding  generators  and  of  automatic  arc  welding  is  in- 
cluded.— Journal  of  Franklin  hisfitute.  November,  1921. 
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Books  of  Technical  and 
Industrial  Interest 


Waste  in  Industry.   By  the  Committee  on  Elimination 
of  Wa.ste  in  Industry  of  the  Federated  American 
Engineering  Societies.     Washington,  D.  C. :    Pub- 
lished   by    the    Federated    American    Engineering 
Societies.     Sole  selling  agents,  McGraw-Hill  Book 
Company,  Inc.,  New  York.    399  pages. 
How  can   the   American   workman    maintain   a    high 
standard  of  living  and  yet  compete  with  cheap  foreign 
labor?     The   socialist,   the  social   worker,   the  political 
economist  and  others  have  proclaimed  their  respective 
plans,  but  it  has  remained  for  the  engineer  to  get  at  the 
root  of  the  thing,  namely,  to  point  out  the  giant  evil 
that  must  be  overcome  and  place  the  responsibility  for 
its  existence.     Waste — unproductive,  lost  effort,  money 
thrown  to  the  four  winds,  in  tremendous  amounts — here 
lies  the  great  obstructive  factor  in  the  problem,  and  to 
its  reduction  the  serious  thought  of  industrial  leaders 
and  labor  leaders,  and  indeed  of  all  good  citizens,  must 
be  directed. 

Herbert  Hoover,  when  he  became  leader  of  the  Fed- 
erated American  Engineering  Societies,  called  for  a 
study  of  the  causes  of  industrial  waste.  An  organiza- 
tion was  quickly  formed,  plans  were  made,  work  was 
laid  out,  and  a  study  of  six  typical  branches  of  industry 
was  started  which  continued  for  five  months.  These 
industries  were:  Building,  men's  clothing  manufactur- 
ing, shoe  manufacturing,  printing,  metal  trades,  and 
textile  manufacturing.  A  few  plants  were  chosen  in 
each  field  for  analysis,  and  from  these  reports  the  extent 
of  the  waste  and  the  responsibility  for  it  were  evalu- 
ated. To  management,  it  is  shown,  belongs  the  greatest 
responsibility  because  of  its  greater  opportunity;  to 
labor  falls  the  next  largest  share,  and  to  outside  causes 
the  remainder.  There  has  been  no  attempt  to  make  the 
report  a  complete  handbook  on  how  to  detect  and  elimi- 
nate waste.  It  does,  however,  reveal  a  carefully  thought- 
out  method  for  searching  out  waste  in  any  establish- 
ment. For  those  engaged  in  the  particular  industries 
studied  the  report,  of  course,  has  an  added  value,  but 
its  application  is  by  no  means  limited  to  these  indus- 
tries. A  number  of  very  interesting  situations  are 
revealed.  For  instance,  it  is  shown  that  the  loss  from 
strikes  and  lockouts  is  almost  negligible,  at  least  so 
far  as  labor  is  concerned.  The  loss,  on  the  other  hand, 
from  illness  is  tremendous,  as  is  also  that  fi-om  acci- 
dents. The  lack  of  careful  planning  of  production  is 
evident.  The  volume  concludes  with  general  reports 
by  specialists  in  each  of  the  following  topics:  "Unem- 
ployment." "Strikes  and  Lockouts."  "Legal  Machinery 
for  Adjusting  Disputes,"  "Industrial  Accidents,"  "Health 
of  Industrial  Workers,"  "Eye  Conservation,"  "Purchas- 
ing and  Sales  Policies." 

To  factory  executives  this  report  is  recommended  (1) 
as  a  means  for  understanding  the  enormity  of  indus- 
trial waste  and  (2)  as  a  means  for  studying  individual 
plants.  The  work  of  the  committee  might  be  profitably 
supplemented  by  a  more  detailed  analysis  of  the  engi- 
neering conditions  and  a  fuller  interpretation  of  the 
data  supporting  the  conclusions  drawn. 


Wechselstkom-Leistungs-Messungen.  By  Werner 
Skirl.  278  pages,  215  illustrations.  Berlin:  Julius 
Springer. 
In  extended  networks  it  is  frequently  necessary  to 
make  electrical  measurements  of  various  characters  in 
the  field  rather  than  in  the  laboratory.  Such  measure- 
ments will  therefore  be  made  in  many  cases  by  men  less 
skilled  and  experienced  in  the  proper  use  of  methods 
and  instruments  than  the  regular  laboratory  force.  For 
these  less  experienced  men  this  book  is  written.  Not 
only  is  the  method  best  suited  for  each  particular  case 
given,  with  necessary  wiring  diagrams,  but  also  a  full 
description  of  the  instruments  used  and  directions  for 
their  proper  care  will  be  found  in  this  book.  Special 
attention  has  been  given  to  all  high-voltage  measure- 
ments and  to  the  proper  use  of  potential  and  current 
transformers.  The  use  of  these  transformers  is  urged 
also  for  low-voltage  lines,  and  very  reliable  so-called 
semi-indirect  methods  are  described  where  the  trans- 
former is  used  in  a  manner  similar  to  a  shunt  in  direct- 
current  practice.  Of  special  interest  will  be  found  the 
section  on  calibrating  methods  used  for  wattmeters  and 
watt-hour  meters.  In  its  arrangement  the  book  is 
primarily  a  reference  book,  giving  ready  and  exhaustive 
information  on  all  matters  pertaining  to  alternating- 
current  measurements  and  methods. 


Die  Porzellan  Isolatoren.  By  Prof.  G.  Benischke. 
Berlin:  Julius  Springer.  94  pages,  128  illustrations. 
It  is  impossible  in  a  book  of  such  small  compass  as 
this  to  treat  the  entire  subject  of  electric  porcelain 
insulators  in  a  way  to  satisfy  fully  both  the  ceramic 
manufacturer  and  the  electrical  engineer.  The  author 
has,  therefore,  confined  himself  to  a  rough  and  very 
short  outline  of  the  manufacture  of  insulators  and  deals 
at  length  with  their  electric  properties,  types  and  test- 
ing. The  book  contains  nothing  new  to  the  experienced 
high-voltage  engineer,  but  contains,  well  described  and 
illustrated,  all  necessary  data  on  its  diversified  subject. 


A.  S.  T.  M.  Standards.  Philadelphia:  American  So- 
ciety of  Testing  Materials.  890  pages. 
The  1921  edition  of  this  volume,  which  is  issued  tri- 
ennially,  contains  160  standards  as  follows:  Sixty-one 
relating  to  steel  and  wrought  iron,  thirty-one  to  non- 
ferrous  metals,  nineteen  to  road  materials,  eighteen  to 
cement,  lime,  gypsum  and  clay  products,  ten  to  pre- 
servative coatings  and  lubricants,  seven  to  pig  and 
cast  iron  and  finished  castings,  six  to  timber  and  tim- 
ber preservatives,  four  to  coke  and  coal,  two  to  rub- 
ber and  two  to  miscellaneous.  These  standards  are 
recognized  as  authoritative  in  the  field  of  engineering 
materials. 

Bookirt  Rt'oeived 

Coil  Ignition  for  Motor  Cars.  By  C.  Sylvester.  Lon- 
don: Sir  Isaac  Pitman  &  Son,  Ltd.  224  pages,  221  illustra- 
tions. 

The  Electrical  Transmission  of  Photographs.  By 
Marcus  J.  Martin.  London:  Sir  Isaac  Pitman  &  Sons,  Ltd. 
134  pages,  132  illustrations. 

Electrical  Transmission  of  Energy.  By  W.  M.  Thorn- 
ton. London:  Sir  Isaac  Pitman  &  Sons,  Ltd.  113  pages, 
49  illustrations. 

Thf,  Electric  Furnace.  By  J.  X.  Pring.  London: 
Longmans,  Green  &  Company.     4S3  pages.  426  illustrations. 

Switzerland:  .\  Commercial  and  Indvstriai.  Handbook. 
By  H.  Lawrence  Groves.  Washington:  Government  Print- 
ing Office.     128  pages,  13  illustrations. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Adjusting  Govermnent  Undertakings 
to  Business  Needs 

IX  ORDER  that  the  federal  government  may  be  in  a 
better  position  to  adjust  the  volume  of  public  works 
undertaken  by  it  to  conform  with  the  needs  of  business 
Senator  Kenyon  of  Iowa  has  introduced  a  bill  granting 
additional  authority  in  this  regard  to  the  executive  de- 
partments and  authorizing  the  collection  of  additional 
statistics.  Hearings  on  the  bill  have  been  set  to  begin 
Dec.  2. 


Government  to  Make  Legal  Powers  of 
Trade  Associations  Clear 

FUNCTIONS  and  activities  that  trade  associations 
may  legally  engage  in  will  soon  be  announced  by 
the  government,  E.  W.  McCullough,  manager  of  the  fab- 
ricated production  department  of  the  Chamber  of  Com- 
mence of  the  United  States,  told  the  American  Face 
Brick  Association  at  its  annual  convention,  held  on 
Dec.  2  at  White  Sulphur  Springs.  W.  Va.  He  said 
that  such  a  statement  would  have  Ijeen  issued  before 
this  but  for  the  fact  that  several  governmental  cases 
are  now  pending  against  certain  trade  associations, 
involving  such  questions  as  the  proper  use  of  statistics, 
open  price  plans  and  averages  in  cost  accounting. 

According  to  Mr.  McCullough.  Secretary  Hoover  of 
the  Department  of  Commerce  desires  closer  contact  with 
the  industries  through  their  associations,  but  Secretarj' 
Hoover  has  intimated  that  such  organizations  should 
put  themselves  in  position  to  speak  for  their  industries 
by  including  in  their  membership  the  largest  possible 
representation,  and  also  through  the  perfection  of  their 
machinerj'  for  gathering,  analyzing  and  compiling  all 
desirable  information  of  service  not  only  to  themselves 
but  to  the  government  and  the  public. 


Patent  Office  Conditions  Become 
Still  Worse 

WHEN  Commissioner  Newton  was  in  charge  of  the 
Patent  Office  in  .July,  1919,  he  testified  before  a 
committee  of  Congress  to  the  effect  that  the  situation 
in  hi.s  bureau  was  deplorable  and  worse  than  at  any 
time  since  he  joined  the  service  in  1891.  The  present 
Commissioner  of  Patents  asserts  in  his  report  to  Con- 
gress that  conditions  have  grown  steadily  worse  since 
the  testimony  of  Commissioner  Newton.  Between 
July,  1919,  and  .June  30,  1921,  the  Patent  Office  lost 
163  of  its  examiners.  "These  men,"  says  the  Com- 
missioner in  his  report,  "were  scientifically  trained  and 
also  members  of  the  bar.  They  have  been  replaced  by 
inexperienced  men,  fresh  from  college,  without  any 
knowledge  of  patent  law  and  without  legal  training." 
Continuing,  the  report  says  in  part: 

"The  number  of  applications  for  patent.s  increased  34 
per  cent  during  the  period  under  di.scussion,  while  the 
trademark  applications  increased  8-5  per  cent.     In  July, 


1919,  when  Commissioner  Newton  testified,  there  were 
18,000  patent  applications  awaiting  action.  There  are 
now  about  50,000.  A  number  of  divisions  are  over 
eleven  months  behind  in  their  work.  One  out  of  every 
four  examiners  has  resigned  in  sixteen  months  and 
more  than  one-half  have  resigned  in  thirty-two  months. 
Relief  is,   therefore,   indicated  as   imperative." 

The  assistant  examiners,  who  are  a  highly  educated 
and  picked  corps  of  scientific  men,  receive  the  same 
initial  salary  as  clerks  who  perform  routine  duties  in 
other  branches  of  the  government  service.  Note  is 
made  in  the  report  of  the  inadequacy  of  the  salaries 
paid  to  these  technical  men.  which  has  made  it  impos- 
sible to  retain  them. 

It  is  shown  that  there  are  many  industries  which 
cannot  enter  into  development  work  on  account  of  the 
doubtful  status  of  their  applications  for  patents.  A  bill 
is  now  pending  in  the  House  which  is  designed  as  an 
emergency  measure  to  help  relieve  the  situation. 


Electric  Utilities  Have  Average  Coal  Stocks 
Sufficient  for  Fifty-four  Days 

AN  INVENTORY  of  coal  stocks  as  of  Nov.  1  taken 
L  jointly  by  the  Department  of  Commerce  and  the 
Geological  Survey  shows  that  there  was  at  that  date  a 
total  of  about  47,400.000  tons  of  coal  in  the  hands  of 
consumers,  or  approximately  forty-three  days'  supply. 
This  compares  with  stocks  as  high  as  63,000,000  tons  in 
the  past.  Electric  public  utilities  were  credited  with 
an  average  supply  sufficient  for  fifty-four  days.  The 
next  inventory  will  be  as  of  Jan.  1. 


New  Company  to  Develop  Northern 
Indiana  Water  Powers 

PLANS  of  the  Indiana  Hydro-Electric  Power  Com- 
pany for  the  establishment  of  five  large  hydro- 
electric power  plants  along  the  Tippecanoe  River  in 
northern  Indiana  have  been  made  public  following  the 
filing  of  a  petition  with  the  Public  Ser\Mce  Commission 
asking  authority  to  issue  $1,250,000  in  gold  bonds  and 
$4,500,000  of  common  stock.  Of  this  stock  $1,125,000  is 
to  be  placed  on  the  market  at  once.  The  capital  of  the 
company  is  to  be  $5,000,000.  Announcement  of  the  com- 
pletion of  the  plans  marks  the  realization  of  a  project 
that  has  been  under  consideration  for  many  years. 

The  first  power  plant  and  dam  of  the  company  is  to 
be  erected  at  Norway,  in  White  County,  2i  miles  north 
of  Monticello.  When  completed  the  plant  will  be  oper- 
ated by  the  Interstate  Public  Service  Company,  one  of 
the  largest  electric  operating  companies  of  Indiana. 
Power  developed  after  the  needs  of  the  Interstate  com- 
pany are  met  will  be  sold  to  other  utility  companies  and 
the  public.  Through  the  construction  of  additional 
transmission  lines,  which  are  to  connect  with  the  Insull 
electric  properties,  all  the  power  that  is  needed  by  many 
local  plants  will  be  available. 

Incorporators  of  the  new  company  are  Harry   Reid, 
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Ira  E.  Guthrie  and  John  A.  Shafer.  Samuel  InsuU  of 
Chicago,  president  of  Middle  West  Utilities  Company, 
will  be  a  director.  Mr.  Reid,  who  is  president  of  the 
Interstate  Public  Service  Company,  will  be  vice-presi- 
dent and  general  manager  of  the  new  company.  In 
addition  to  the  Insull  interests  it  is  understood  that 
Eastern  capitalists  are  back  of  the  project. 

The  five  proposed  units  of  the  new  company  will  have 
an  aggregate  installed  capacity  of  more  than  20,000  kw. 
The  first  unit  at  Norway,  where  construction  work  is 
to  begin  at  once,  will  have  a  capacity  of  6,500  kw.  and 
will  be  capable  of  generating  2.5,000,000  kw.-hr.  annually. 
The  new  company  will  take  over  all  of  the  property  of 
the  Tippecanoe  Hydraulic  Company,  which  was  or- 
ganized a  number  of  years  ago.  Approximately  $.300.- 
000  has  already  been  expended  in  the  acquisition  of 
Jand,  right-of-way  and  flowage  rights. 


Dayton  Clompany  to  Lower  Industrial 
Rates  Voluntarily 

EFFECTIVE  -Jan.  1,  1922,  surcharges  of  35  per  cent 
against  commercial  light  and  power  consumers  sup- 
plied by  the  Dayton  Power  &  Light  Company  of  Day- 
ton, Ohio,  will  be  reduced  to  25  per  cent.  This  will 
make  a  net  reduction  of  approximately  7J  per  cent  in 
the  amount  of  the  monthly  bills  to  this  class  of  con- 
sumers, company  officials  say.  The  reduction,  which  is 
voluntary  on  the  part,  of  the  company,  will  not  affect 
domestic  rates,  it  is  said. 

The  surcharges  were  placed  in  effect  when  increases 
in  rates  due  to  higher  operating  costs  were  made  neces- 
sary. Prior  to  that  time  a  blanket  rate  applied.  In- 
stead of  changing  this  blanket  rate,  a  system  of  sur- 
chai'ges  for  the  different  classes  of  service  was  insti- 
tuted. The  decision  to  lower  the  commercial  rates, 
■officials  said,  was  based  upon  the  expectation  that  coal 
prices  will  be  lower  after  April  I,  1922,  when  new  fuel 
contracts  are  to  be  made  by  the  company. 


Electrical  Commercial  Men  to  Meet 
in  New  Orleans  in  January 

A  SOUTHERN  midwinter  meeting  of  commercial 
electrical  men  has  been  arranged  by  the  Electrical 
League  of  New  Orleans  to  be  held  at  the  Grunowald 
Hotel,  Jan.  17-20.  The  basi.s  for  this  gathering  will 
be  the  meeting  of  the  bureaus  and  committees  of  the 
Commercial  Section  of  the  National  Electric  Light 
As.sociation.  The  wiring  committee  of  the  N.  E.  L.  A. 
is  to  meet  on  the  seventeenth,  the  bureaus  and  com- 
mittees of  the  Commercial  Section  on  the  next  two  days 
and  the  sections  executive  committee  the  twentieth. 

Coincidentally  with  these  meetings  it  is  expected  that 
there  will  be  hold  meetings  of  the  executive  committee 
of  the  Southwestern  Geographic  Division.  N.  E.  L.  A., 
and  also  of  the  commercial  men  of  the  division  and  of 
the  South  generally,  Louisiana  and  Mississippi  mem- 
bers of  the  National  Association  of  Electrical  Contrac- 
tors and  Dealers,  the  Dixie  Club,  which  is  the  Southern 
jobbers'  association,  and  the  Conference  Club.  Ar- 
rangements include  the  large  general  meeting  for  all 
to  discuss  broad  questions  of  timely  interest  to  the 
Indus  ti-y. 

The  local  committee  in  charge  of  the  meeting  is  com- 
posed of  Robley  S.  Stearns,  chairman;  W.  E.  Clement, 
Lyman  C.  Reed,  C.  S.  Barnes  and  Frank  H.  Ames. 

Arrangements  are  being  made  also  for  a  stop-off  at 
Atlanta  for  the  wiring  committe?  and  any  others   in- 


terested to  see  an  exhibition  of  changing  insulators  on 
live  high-tension  lines  of  the  Georgia  Railway  &  Power 
Company. 

Chamber  of  (Commerce  Studying  Distribu- 
tion Problems  in  the  Field 

IN  ITS  investigation  of  the  varied  problems  affecting 
distribution  of  goods  the  committee  of  the  domestic 
distribution  department  of  the  Chamber  of  Commerce 
of  the  United  States  will  hold  a  series  of  open  hearings 
in  different  parts  of  the  country  so  as  to  learn  by  inti- 
mate contact  with  distributers  what  their  problems  are. 
More  effective  distribution  methods  are  the  ultimate 
goal  of  the  committee.  The  first  of  the  hearings  has 
just  been  held  by  the  committee  at  Kansas  City  and 
developed  helpful  information  as  to  distribution  prob- 
lems of  the  Middle  West  which  the  committee  will  be 
able  to  use  in  its  study  of  the  whole  question  of  dis- 
tribution. Three  important  distribution  questions  were 
dealt  with — "Problem  of  Keeping  Up  Sales,"  "Re-estab- 
lishment of  Confidence  in  Prices"  and  "Elimination  of 
Waste  in   Distributive  Processes." 


Milwaukee  Electrical  Interests  Combine  to 
Promote  Better  Lighting 

^  VARIOUS  electrical  interests  of  Milwaukee,  includ- 
ing illuminating  engineers,  contractors  and  dealers, 
manufacturers  and  jobbers,  the  local  electric  light  and 
power  company  and  the  Chandelier  Club,  have  combined 
to  promote  better  lighting  in  the  city  and  throughout 
the  state.  The  work  is  being  carried  on  under  the 
auspices  of  the  Electrical  Development  Association  of 
Wisconsin,  which  has  established  an  office  in  the  First 
Wisconsin  National  Bank  Building,  where  all  questions 
relating  to  the  wiring  of  buildings  and  electrical  illumi- 
nation will  be  answered  without  charge  by  experts.  The 
association  will  not  take  contracts  or  sell  fi.xtures,  but 
will  furnish  approximate  estimates  on  both  as  part  of 
its  free  service.  Its  main  purposes,  however,  are  the 
dissemination  of  a  knowledge  of  the  latest  developments 
in  lighting  among  those  connected  with  the  electrical 
industry,  the  education  of  business  men  and  the  public 
at  large  in  the  value  and  economy  of  good  lighting  in 
facte ry,  store,  office  and  home,  and  the  support  of  the 
movement  by  actual  demonstrations. 

R.  M.  Van  VIeet  is  the  president  of  the  Electrical 
Development  Association  of  Wisconsin,  and  F.  A.  Coffin 
is  the  secretary.  Mr.  Coffin.  J.  C.  Schmidtbauer  and 
Arthur  Polacheck  compose  the  publicity  comniittee. 


New  Mexico  Companies  Plan  Local 
Effort*  to  Sell  Stock 

MEETING  at  El  Paso,  Tex,  last  month,  the  exec- 
utive committee  of  the  New  Mexico  Electrical 
Association  fixed  Feb.  13  and  14,  1922.  as  the  date  for 
the  annual  convention  of  the  association,  to  be  held  at 
Albuquerque.  N.  M.  Full  co-operation  with  the  Rock>' 
Mountain  Geographic  Division  of  the  N.  E.  L.  A.  was 
pledged,  and  especially  with  the  new  public  utility 
information  committee.  There  was  a  discussion  on  the 
customer  ownership  of  stock,  and  a  few  companies  re- 
ported that  they  were  planning  to  sell  stock  to  their 
patrons. 

Arthur  Prager  is  president  and  Charles  E.  Twogood 
secretary-treasurer  of  the  New  Mexico  Electrical  Asso- 
ciation. 
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Federal  Reserve  Board  Sounds  Optimistic 
Note  in  Business  Survey 

A  SURVEY  of  the  general  business  and  financial  con- 
ditions throughout  the  country  made  public  a  week 
ago  by  the  Federal  Reserve  Board  indicates  that  steady 
progress  back  to  normal  conditions  may  be  expected, 
although  no  sudden  expansion  or  "boom"  is  in  sight. 
The  investigators  for  the  board  in  all  of  the  Federal 
Reserve  districts  are  convinced  that  the  worst  condi- 
tions have  been  faced,  and  that  the  unemployment 
situation  is  somewhat  relieved. 

Although  improvement  in  business  conditions  was 
not  quite  so  pronounced  in  November  as  in  the  preced- 
ing tvvo  months,  the  progress  toward  normal  conditions 
has  been  continuous,  as  may  be  seen  by  a  comparison 
with  the  corresponding  month  of  a  year  ago.  Another 
hopeful  sign  is  found  in  the  fact  that  export  trade  has 
continued  in  substantial  volume,  showing  an  increase  in 
October  and  indicating  a  strong  foreign  demand,  espe- 
cially in  staples. 

"Carrier  Current"  for  Interstation 
Communication  Demonstrated 

APPLICATION  of  the  "carrier-current"  system  of 
jLX.  telephony  as  a  means  of  more  effective  communica- 
tion between  generating  stations  and  distribution  cen- 
ters was  demonstrated  for  the  first  time  at  the  plant 
of  the  General  Electric  Company,  Schenectady,  N.  Y.,  on 
Dec.  7  before  a  group  of  about  twenty-five  central-sta- 
tion company  executives,  engineers  and  radio  men. 
Communication  was  effected  between  the  power  house 
in  the  General  Electric  plant  and  the  hydro-electric 
station  of  the  Adirondack  Power  &  Light  Corporation 
at  Schaghticoke,  N.  Y.,  38  miles  distant.  Conversation 
between  these  points  was  carried  on  freely  in  both 
directions.  In  many  respects  the  tests  were  similar  to 
those  of  last  week  on  the  Schenectady  Railway  Com- 
pany as  reported  in  the  Electrical  Wofld  ;  but  in  this 
instance  the  superimposed  or  "carrier"  current  was  im- 
pressed on  the  high-voltage  transmission  line  instead 
of  the  trolley  wire. 

The  apparatus  used  for  the  demonstration,  which  was 
developed  by  the  radio  department,  utilizes  the  normal 
power  supply  available  at  the  station  and  consists  of  a 
double-current  generator  directly  connected  to  a  110- 
volt  motor,  either  alternating  current  or  direct  current, 
equipped  with  suitable  starting  and  control  apparatus. 
The  motor-generator  set  produces  current  at  audio  fre- 
quencies, but  higher  than  normal  voice  frequencies.  The 
current  is  transferred  to  the  transmission  line  by  a 
capacity  coupler. 

Among  the  advantages  claimed  for  th.^  new  system  as 
determined  by  the  tests  are  that  tht  energy  required  is 
virtually  negligible  a.s  it  is  guided  by  the  transmission 
lines  instead  of  being  radiated  in  all  directions  through 
the  ether  as  in  wireless  telephony.  The  system  has 
proved  itself  free  from  inductive  interference  and  at- 
mospheric disturbances  such  as  static,  and  it  does  not 
of  itself  produce  inductive  interference  to  a  degree  that 
would  cause  disturbances  in  other  communicating  sys- 
tems. No  elaborate  antennas  are  required.  Finally,  the 
system  will  function  satisfactorily  even  if  a  consider- 
able gap  exists  in  the  transmission  line.  Through  the 
use  of  the  system  communication  is  made  possible  be- 
tween the  load  dispatcher  at  the  distribution  center  and 


any  or  all  of  the  generating  stations  on  the  line,  and 
between  the  generating  stations  and  all  power  houses 
for  the  interchange  of  instructions  having  to  do  with 
proper  operation  of  the  whole  system. 


Underwriters'  Code  to  Be  Enlarged 
to  Cover  Safety  to  Persons 

AMOTION  to  develop  the  National  Electrical  Code  to 
cover  both  safety  to  persons  and  fire  hazards  was 
passed  at  the  meeting  of  the  electrical  committee  of  the 
National  Fire  Protective  Association  held  in  New  York 
Dec.  5  and  6.  Another  action  of  great  interest  was 
the  formation  of  a  committee  to  pass  upon  distinctly 
new  forms  of  equipment  not  covered  by  the  present 
rules  with  a  view  to  recommending  trial  installations, 
where  the  local  authorities  are  willing,  without  waiting 
until  a  new  code  is  issued.  Plans  for  future  committee 
work  on  code  revision  were  also  discussed. 

A  long  discussion  was  held  on  the  relation  of  the 
National  Electrical  Code  to  general  safety  requirements. 
The  result  was  the  vote  to  instruct  the  standing  com- 
mittee that  it  should  consider  safety  to  persons  as  well 
as  safety  from  fire  hazards  in  its  future  development 
of  the  code.  By  thus  increasing  the  phase  of  safety 
devoted  to  protection  of  persons  it  is  planned  to  make 
this  code  eventually  cover  completely  both  phases. 

The  "committee  on  new  developments"  was  organized 
for  the  purpose  of  receiving  and  considering  new 
devices,  materials,  systems  and  methods  for  which 
there  is  no  provision  in  the  e.xisiing  code.  After 
investigation,  the  committee  will,  if  it  desires,  recom- 
mend the  new  product  for  introduction  in  trial  installa- 
tions for  the  purpose  of  field  experience.  The  com- 
mittee will  not  deal  with  products  which  involve  only 
changes  in  the  existing  rules. 

The  primary  purpose  of  the  committee  meeting  held 
last  Monday  and  Tuesday  was  to  discuss  plans  for  the 
committee  work  upon  the  next  edition  of  the  code.  The 
ten  standing  committees  will  report  to  the  main  com- 
mittee in  November,  1922,  after  which  a  bulletin  will  be 
issued  announcing  the  proposed  changes.  The  final 
public  hearing  will  be  held  in  March,  1923,  and  as  soon 
as  possible  thereafter  a  new  edition  will  be  published. 

There  was  considerable  further  discussion  on  the  rule 
limiting  the  amount  of  energy  to  be  supplied  from  one 
lighting  circuit,  as  well  as  on  grounding  rules,  motion- 
picture  machines  and  lamps,  extensions  to  wiring  in 
fireproof  buildings,  equipment  in  dusty  places  and  wire- 
less rules.  It  was  voted  to  omit  entirely  the  rules  on 
marine  installation. 


Higher  Prices  for  Utility  Bonds 

THIS  week  was  another  large  week  in  electric  light 
and  power  company  financing,  and  prices  were 
higher  than  they  have  been.  An  issue  of  $12,500,000 
first  lien  and  refunding  gold  bonds,  (5  per  cent  series, 
due  1941,  of  the  Philadelphia  Electric  Company  was 
quickly  over-subscribed  at  99,  which  gave  a  6.0.5  per  cent 
yield.    The  issue  was  later  quoted  at  a  premium. 

The  Penn  Public  Service  Corporation's  $750,000  first 
and  refunding  mortgage  gold  bonds,  6  per  cent,  ten- 
year,  series  A,  came  out  at  96,  which  is  on  a  6.7  per 
cent  basis. 

A  new  issue  of  $1,500,000  twenty-year,  7  per  cent 
gold  notes  was  marketed  at  par.  Some  other  large 
issues  are  expected  to  come  out  before  the  holidays. 


1190 


ELECTRICAL     WORLD 


Vol.  78,  No.  24 


Harding  Would  Prevent  Issuance  of 
Non-Taxable  Securities 

AMONG  the  high  spots  in  the  address  of  President 
J\.  Harding  at  the  opening  of  Congress  on  Tuesday  of 
this  week  was  the  recommendation  that  Congress  con- 
sider an  amendment  to  the  Constitution  which  would 
prevent  the  further  issuance  of  non-taxable  securities. 
This  is  a  matter  the  public  utilities  have  been  urging 
for  some  time  because  of  the  difficulty  that  business 
organizations  have  in  financing  when  governmental 
agencies  are  able  to  offer  payers  of  high  income  sur- 
taxes securities  free  from  taxation. 

Among  the  other  outstanding  points  in  the  Presi- 
dent's message  were  those  relating  to  the  tariff.  He 
advocated  a  law  providing  that  urgent  changes  in  the 
tariff  shall  be  made  by  proclamation  of  the  President 
on  the  recommendation  of  the  Tariff  Commission.  He 
also  favored  an  early  completion  of  the  tariff  bill  and 
that  the  President  receive  authority  to  fix  tariff  duties 
with  the  assistance  of  the  commission.  He  recom- 
mended the  "American  valuation  plan"  as  a  means  for 
offsetting  the  inequalities  in  exchange  rates  that  now 
prevail. 

The  President  also  suggested  a  national  industrial 
relations  court  to  regulate  labor  disputes. 


Vehicle  Men  Are  Told  Tliat  Electric 
Trucks  Are  Not  Being  Properly  Sold 

THE  future  of  the  electric  truck,  the  past  twenty 
years'  developments  in  such  vehicles,  and  the  nature 
of  work  which  the  National  Electric  Light  Association 
is  doing  to  increase  the  use  of  "electrics"  were  the  suVi- 
jects  of  three  addresses  presented  before  a  meeting  of 
transportation  engineers  and  automobile  dealers  in  New 
York  on  Dec.  2.  The  meeting  was  held  under  the 
auspices  of  the  automobile  bureau  of  the  New  York 
Edison  Company,  the  discussions  being  contributed  by 
James  H.  McGraw,  president  of  the  McGraw-Hill  Com- 
pany, Inc.;  Henry  S.  Baldwin,  General  Electric  Com- 
pany, and  A.  Jackson  Marshall,  of  the  National  Elec- 
tric Light  Association. 

In  the  unavoidable  absence  of  Mr.  McGraw  his  views 
were  presented  by  W.  H.  Onken,  Jr.,  editor  of  the  Elec- 
trical World.  "For  package  delivery  the  horse  will 
quickly  disappear  from  our  streets  and  the  gasoline 
truck  will  have  to  fight  hard  to  maintain  its  existence," 
he  declared.  "Of  all  motor-driven  trucks,  those  elec- 
trically driven  have  proved  themselves  best  suited  in 
every  respect  to  supersede  horse  traction  in  city  deliv- 
ery service.  The  speed  of  the  'electric'  is  double  or 
triple  that  of  horses  with  equal  loads.  It  is  self-start- 
ing and  is  easily  controlled.  The  vehicle  has  a  short 
wheel  base  so  that  it  takes  up  less  space  than  any  other 
vehicle  on  the  public  highways  and  in  garages.  It  is 
clean,  sanitary  and  has  no  fire  risks.  Operating  within 
a  radius  of  10  miles,  which  embraces  most  of  the  truck- 
ing of  department  stores,  express  companies  and  others, 
with  frequent  stopping  and  starting,  the  electric  vehicle 
is  supreme. 

"The  question  naturally  arises,  'Why  are  not  more 
electric  trucks  used?'  Is  it  because  they  are  inefficient? 
No!  Tests  show  them  to  be  more  efficient  than  the 
horse-drawn  or  gasoline-driven  truck,  Is  it  because 
they  do  not  give  satisfaction?  No!  Experience  shows 
that  ithe  greatest  purchasers  of  electric  trucks  are  those 


who  already  have  them  in  operation.  Is  it  because  of 
excessive  repairs  and  upkeep?  Most  assuredly  not,  for 
it  is  just  in  low  upkeep  and  insignificant  repairs  that  the 
electric  vehicles  excel  all  others.  Are  they  unreliable? 
Hardly,  since  the  most  conservative  business  organiza- 
tions in  the  city,  including  the  express  companies  and 
others  to  whom  reliability  of  transportation  is  of  vital 
importance,  are  the  greatest  u.«ers  of  'electrics.'  Are 
they  intricate?  Quite  the  contrary;  they  are  so  simple 
that  a  child  can  operate  them.  Are  they  more  expen- 
sive? Not  exactly;  for  while  the  first  cost  may  be 
higher,  the  ultimate  cost,  taking  into  consideration  the 
life  and  upkeep  of  the  truck,  is  less  than  that  of  the 
gasoline  truck. 

"Why  then  are  not  more  of  them  used?  Because  they 
are  not  being  properly  sold." 

Mr.  Baldwin  covered  the  development  of  the  electric 
truck  during  the  last  twenty  years  in  a  masterly  and 
thorough  manner  that  left  very  little  to  be  said  on  the 
subject.  In  doing  so  he  considered  virtually  eveiy  part 
that  makes  up  such  a  vehicle. 


Jobbers  See  Need  for  Greater  Effort  in 
Construction  Field  by  Contractors 

PARTICULAR  attention  to  the  prospect  of  steadily 
growing  activity  in  wiring  construction  and  the  need 
for  guiding  and  stimulating  the  electrical  contractor- 
dealer  to  greater  effort  to  develop  this  side  of  his  busi- 
ness as  well  as  the  sale  of  appliances  was  given  at  the 
midwinter  convention  of  the  Electrical  Supply  Jobbers' 
Association,  held  in  Cleveland,  at  the  Hotel  Cleveland, 
from  Nov.  28  to  Dec.  2.  The  meeting  was  well  attended 
and  productive  of  spirited  discussion  and  wide  interest. 

The  opening  day  was  given  up  to  work  of  the  execu- 
tive committee.  On  Tuesday  morning  there  was  a 
meeting  of  the  Atlantic  Division  with  an  address  by 
W.  L.  Goodwin,  assistant  to  the  president  of  the  Society 
for  Electrical  Development,  in  which  he  presented  the 
plans  and  purposes  of  that  society  and  discussed  broadly 
conditions  in  the  industry,  explaining  how  the  society 
is  endeavoring  to  function  for  the  closer  co-ordination 
of  the  different  groups  of  electrical  men.  The  first  open 
session  of  all  divisions  was  held  on  Wednesday  morn- 
ing, with  Frank  E.  Watts,  assistant  to  the  president  of 
the  Gage  Publishing  Company,  and  James  R.  Strong, 
president  National  Association  of  Electrical  Contrac- 
tors and  Dealers,  as  speakers. 

Under  the  title  "The  Electrical  Contractor-Dealer  as 
a  Construction  Man  and  a  Merchant,"  Mr.  Watts 
sounded  a  warning  against  the  neglect  of  the  wiring 
business  by  contractor-dealers  who  during  the  recon- 
struction period,  while  construction  work  has  been 
scarce,  have  devoted  their  attention  mainly  to  appliance 
selling.  With  the  increase  in  building  operations,  he 
said,  more  thought  should  be  given  to  developing  the 
contractor  as  a  construction  man. 

Mr.  Strong  was  on  the  program  to  discuss  "Elec- 
traging  for  Electragists"  and  explained  the  reason  why 
these  new  terms  have  been  indorsed  and  adopted  by  the 
contractor  association,  following  this  with  a  free  dis- 
cussion of  Mr.  Watts'  recommendations.  His  organiza- 
tion, he  said,  is  encouraging  construction  work  in  ever>' 
way  and  working  for  the  properly  balanced  develop- 
ment of  the  trade,  and  particularly  for  the  proper  keep- 
ing of  cost  data. 

A  general   discussion  of  both  addresses  ensued,   in 
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which  the  sense  of  the  meeting  was  that  the  develop- 
ment of  the  contractor  is  a  natural  process  of  evolution 
and  cannot  be  controlled,  but  that  the  influence  of  the 
jobber  should  clearly  be  thrown  toward  the  selective 
influencing  of  the  contractor-dealer  to  follow  the  work 
for  which  he  is  individually  best  fitted.  The  prospects 
for  construction  work  are  increasingly  good,  but  the 
stimulation  of  construction  need  not  carry  with  it  any 
curtailment  of  profitable  appliance  selling. 

Thursday  afternoon's  open  session  was  addressed  by 
W.  W.  Freeman,  president  Union  Gas  &  Electric  Com- 
pany, Cincinnati,  and  also  president  of  the  Society  for 
Electrical  Development,  and  by  F.  M.  Feiker,  assistant 
to  the  Secretary  of  Commerce  and  vice-president  of  the 
McGraw-Hill  Company.  Mr.  Freeman  spoke  on  "The 
Merchandising  of  Electrical  Appliances"  and  delivered 
a  message  of  hope  and  confidence.  Without  extending 
lines  to  another  customer,  he  said,  $10,000,000  worth  of 
electrical  appliances  and  supplies  can  be  sold  in  Cin- 
cinnati before  the  mai'ket  is  saturated.  This  oppor- 
tunity is  tremendous,  and  though  electrical  men  cannot 
expect  to  get  together  on  all  policies,  they  should  com- 
bine in  the  support  of  the  many  policies  on  which  they 
can  agree. 

Mr.  Feiker,  in  discussing  "The  Electrical  Industry," 
described  the  reorganization  of  the  Department  of  Com- 
merce, in  which  he  is  assisting  Secretary  Hoover,  and 
gave  some  most  interesting  facts  concerning  the  prac- 
tical work  which  is  being  done  for  the  elimination  of 
waste  in  industry.  He  stressed  the  great  need  for  bet- 
ter standardization  in  electrical  manufactures.  The 
Bureau  of  Standards,  he  said,  is  being  simplified  and 
readjusted  to  render  a  service  of  prophecy  rather  than 
of  history. 


Executive  sessions  were  held  on  Wednesday,  Thurs- 
day and  Friday  and  were  devoted  mainly  to  discussing 
the  progress  which  has  been  made  in  the  study  of  the 
jobbers'  cost  of  doing  business,  the  probable  influence 
of  the  non-electric  store  as  an  element  in  the  distribu- 
tion of  electrical  goods,  and  measures  for  increasing  the 
creative  influence  of  the  jobbers.  It  was  decided  that 
the  association's  publicity  campaign  would  not  be  con- 
tinued next  year.  The  next  convention  will  be  held  at 
Hot  Springs,  Va.,  in  May. 


Boston  Ediscn  Company  Restores  Service 
to  Over  35,000  Customers  in  Nine  Days 

SEVENTY-FIVE  per  cent  of  the  customers  of  the 
Edison  Electric  Illuminating  Company  of  Boston 
who  lost  their  service  during  the  great  New  England 
sleet  storm  of  Nov.  27-28  were  receiving  energy  from 
the  system  by  the  night  of  Dec.  4.  To  a  i-epresentative 
of  the  Electrical  World  President  C.  L.  Edgar  said  on 
Monday  that  by  Wednesday  night  it  was  expected  that 
97  per  cent  of  the  35,000  to  40,000  customers  who  were 
cut  off  by  the  storm  would  be  getting  service  again. 
Many  of  these  are  in  suburban  territory.  Local  diffi- 
culties, especially  in  remote  rural  districts,  cannot,  how- 
ever, be  overcome  to  give  100  per  cent  service  to  the 
remaining  3  per  cent  of  the  cut-off  customers  for  one 
week  to  four  weeks  more.  It  is  estimated  that  the 
total  loss  of  the  company  in  line  equipment  will  reach 
in  the  neighborhood  of  $150,000  in  its  700  sq.  miles  of 
territory.  About  150  poles  were  down  as  a  result  of 
the  storm. 

W.  H.  Atkins,  general  superintendent  of  the  company, 
stated  Monday  that  about  200  extra  linemen  are  at 
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work  on  the  system  and  that  the  public  has  shown  a 
remarkable  appreciation  of  the  situation.  Boards  of 
trade,  newspaper  editors  and  many  individuals  have 
pledged  their  support  in  the  accident  prevention  efforts 
the  company  has  been  making  and  have  voiced  their 
realization  that  the  interruption  to  service  was  beyond 
any  previous  one  in  New  England  utility  history.  Last 
Sunday  cautions  against  touching  loose  wires  were 
given  in  the  Greater  Boston  churches  through  the  com- 
pany's suggestion.  Officers  and  employees  generally 
are  working  with  might  and  main  toward  restoring 
service,  but  no  night  work  is  permitted  on  the  lines. 


No  Recommendation  Made  on  Deprecia- 
tion to  Federal  Power  Commission 

THE  statement  published  last  week  to  the  effect  that 
0.  C.  Merrill,  executive  secretary  of  the  Federal 
Power  Commission,  had  recommended  the  acceptance  of 
the  changes  proposed  by  the  National  Electric  Light 
Association  in  the  regulations  dealing  with  depreciation 
was  an  error.  Owing  to  a  misunderstanding,  our  Wash- 
ington office,  which  solicited  the  statement,  believed  it 
had  reference  to  the  recent  hearing,  whereas  Mr.  Mer- 
rill's brief  dealt  with  a  previous  hearing  before  the 
Federal  Power  Commission.  Mr.  Merrill,  who  is  now 
en  route  to  the  Pacific  Coast,  sends  us  the  following  com- 
munication from  Chicago,  dealing  with  the  matter: 

I  have  just  had  called  to  my  attention  the  statement  on 
page  1140  of  the  Electrical  World  of  Dec.  3  which  quotes 
me  as  recommending  for  approval  the  acceptance  of  the 
proposed  changes  in  the  regulations  of  the  Federal  Power 
Commission  with  respect  to  depreciation  which  were  re- 
cently suggested  by  the  National  Electric  Light  Associa- 
tion. 

There  has  evidently  been  a  misunderstanding  with  re- 
spect to  the  material  which  you  have  quoted.  That  ma- 
terial was  part  of  a  memorandum  addressed  to  the  Federal 
Power  Commission  concerning  proposed  amendments  to  the 
regulations  which  were  submitted  to  the  commission  last 
May  as  a  result  of  conferences  held  with  the  water-power 
development  committee  of  the  National  Electric  Light  As- 
sociation and  has  no  reference  to  the  present  situation,  in 
which  the  National  Electric  Light  Association,  notwith- 
standing the  agreement  reached  with  its  committee  after 
two  weeks  of  conference  last  spring,  now  recjuests  amend- 
ments in  addition  to  those  which  were  at  that  time,  with 
one  exception  (the  multiple  in  regulation  17),  jointly  ap- 
proved by  the  committee  and  by  the  staff  of  the  commis- 
sion and  were  adopted  by  the  commission  in  Orders  No.  11 
of  June  6. 

There  has  been  a  difference  of  viewpoint  between  certain 
members  of  the  National  Electric  Light  Association  and  the 
staff  of  the  commission  both  with  respect  to  the  funda- 
mental basis  upon  which  depreciation  should  be  computed 
and  to  the  practical  application  of  that  basis.  In  the  dis- 
cussions last  spring  it  became  apparent  that,  whatever 
basis  might  be  adopted  by  the  commission,  difficulty  would 
be  bound  to  arise  if  the  method  of  accounting  for  deprecia- 
tion on  properties  under  government  license  differed  from 
the  method  employed  on  the  remainder  of  the  property  in 
the  same  physical  system;  and  that  this  situation  would 
exist  if  the  Federal  Power  Commmission  had  one  rule  for 
one  part  of  the  property  and  the  state  had  another  rule 
for  another  part  of  the  property.  To  obviate  this  difficulty 
the  regulation  as  then  existing  was  amended  so  that  in  all 
cases  where  licensees  of  the  commission  were  public  utili- 
ties subject  to  rate  regulation  by  their  respective  states 
they  would  be  permitted  to  follow  the  depreciation  require- 
ments of  the  state  with  respect  to  all  their  properties, 
would  so  report  to  the  commission,  and  would  not  be  re- 
quired to  follow  any  rule  which  the  commission  might  adopt 
for  licensees  wholly  under  its  jurisdiction,  the  commission 
merely  reserving  the  right  to  make  inquiries  and  issue  ap- 


propriate orders  in  individual  cases  if  it  should  be  apparent 
that  a  licensee  is  not  maintaining  for  the  properties  covered 
by  his  license  depreciation  reserves  adequate  for  the  pur- 
poses of  the  federal  water-power  act. 

The  general  rule  for  accounting  for  depreciation  as  now 
contained  in  Regulation  16  applies,  therefore,  only  to  two 
classes  of  licensees:  (1)  those  operating  in  states  which 
have  no  commission  or  other  similar  authority  with  powers 
of  rate  regulation,  and  (2)  those  in  other  states  not  en- 
gaged in  public  utility  service.  For  the  first  class  the  act 
specifically  confers  general  power  of  regulation  upon  the 
commission;  for  the  second  class  there  is  no  agency  other 
than  the  commission  with  any  authority  to  determine  what 
are  adequate  depreciation  requirements.  It  has  accord- 
ingly been  necessary  for  the  commission  to  establish  some 
rule  of  depreciation  to  be  applicable  to  these  two  classes  of 
licensees. 

In  preparing  such  rule  it  has  been  the  purpose  to  follow 
what  appears  to  be  the  best  established  practice.  The  rule 
adopted  is  the  same  as  that  employed  by  the  Interstate 
Commerce  Commission  for  railroad  properties,  by  the  Inter- 
nal Revenue  Bureau  in  allowing  deductions  to  determine 
taxable  income,  and  by  a  considerable  number  of  leading 
state  commissions.  There  is  the  possibility  that  the  appli- 
cation of  the  rule  in  the  existing  regulation  is  too  rigid, 
and  the  National  Electric  Light  Association  has  been  re- 
quested to  submit  proposals  for  the  application  of  the  gen- 
eral principle  in  such  a  way  that  due  consideration  may  be 
given  both  to  the  financial  structure  of  the  licensee  and  to 
the  desirability  of  maintaining  its  capital  assets  unim- 
paired. Meantime  those  questions  are  being  taken  up  with 
some  of  the  state  commmissions,  and  it  is  hoped  that  early 
in  the  year  it  may  be  possible  for  the  commission's  staff  to 
make  its  recommendations  to  the  commission.  We  have 
never  been  unwilling  *o  consider  any  constructive  sugges- 
tions, whatever  modifications  of  existing  regulations  might 
be  involved,  if  it  could  be  shown  that  such  suggestions  have 
a  sound  economic  basis  and  conform  to  the  requirements 
of  the  federal  water-power  act. 

Out  of  the  17,000,000  hp.  involved  in  applications  before 
the  commission,  over  96  per  cent  involves  public  utility 
service  in  states  which  have  agencies  for  rate  regulation, 
and  less  than  4  per  cent  would  be  subject  to  any  rule  for 
depreciation  which  the  commission  might  adopt.  It  should 
be  perfectly  apparent,  therefore,  regardless  of  the  opinion 
which  may  be  held  with  respect  to  the  rule  for  depreciation 
now  contained  in  the  commission's  regulations,  that  it 
can  have  no  appreciable  effect  in  hindering,  as  some  have 
claimed,  the  development  of  water  power  under  the  federal 
water-power  act.  Projects  involving  an  ultimate  installa- 
tion of  1,276,000  hp.  are  already  being  constructed  under 
license  from  the  commission,  an  amount  greater  than  has 
ever  hitherto  been  undertaken  under  federal  authorization. 
Still  wore  will  be  started  when  the  general  economic  con- 
ditions which  are  hindering  all  development  are  improved. 

The  federal  water-power  act  requires  that  licensees 
"shall  maintain  the  project  works  in  a  condition  of  repair 
adequate  .  .  .  for  the  efficient  operation  of  said  works 
in  the  development  and  transmission  of  power,"  and  many 
of  those  who  appose  the  existing  regulation  read  nothing 
else  in  the  act.  The  same  section  and  paragraph  require 
the  maintenance  of  reserves  adequate  for  making  all  nec- 
essary renewals  and  replacements,  and  what  are  necessary 
replacements  and  what  are  adequate  reserves  cannot  be 
determined  wholly  upon  the  language  of  a  single,  isolated 
paragraph,  but  must  also  be  viewed  in  the  light  of  the  act 
as  a  whole,  for  Section  10,  paragraph  (c),  is  by  no  means 
the  only  place  where  depreciation  reserves  are  considered. 
The  fundamental  principle  underlying  the  whole  structure 
of  the  act  is  the  maintenance,  unimpaired,  of  the  capital 
invested  in  the  project.  The  necessary  renewals  and  re- 
placements can  be  assured  and  the  integrity  of  the  invest- 
ment maintained  only  when  the  reserves  represent  within 
reasonable  limits  the  depreciation  in  value  which  the  prop- 
erties necessarily  undergo  in  service.  This  should  be  a 
matter  of  common  prudence  on  the  part  of  the  licensee 
himself,  for  the  Supreme  Court  has  said  that  no  one  can  be 
expected  to  see  his  properties  waste  away,  as  they  in- 
evitably must,  in  the  public  service  without  having  such 
current  losses  replaced  through  current  earnings. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Radio  in   the   Aviation   Service. — The 

Army  Air  Service  has  approved  plans 
for  a  country-wide  series  of  radio  sta- 
tions intended  to  permit  constant  com- 
munication with  aviators.  Among 
other  things,  it  is  expected  to  reduce 
the  hazard  of  flying  by  making  possible 
the  dissemination  of  storm  warnings. 
Appalachian  Power  Company  to  En- 
large Capacity.  —  The  Appalachian 
Power  Company  of  Bluefield,  W.  Va., 
has  begun  construction  of  an  addition 
to  its  steam  plant  at  Glen  Lyn,  Va. 
The  present  capacity  of  this  plant  is 
25,000  kw.,  and  the  addition,  which  is 
expected  to  be  completed  about  June 
1,  1922,  will  bring  it  up  to  38,750  kw. 

Architects  and  Electricity. — The  New 
Orleans  Electrical  League  entertained 
the  members  of  the  New  Orleans  Chap- 
ter of  the  Louisiana  Architects'  Asso- 
ciation at  dinner  recently,  and  John  A. 
Corcoran,  New  York,  publicity  man- 
ager for  the  General  Electric  Company, 
gave  an  illustrated  address  designed  in 
part  to  dissipate  the  idea  that  the  elec- 
trical contractor  and  the  architect  can- 
not co-operate.  The  architect  must  in- 
terest himself  in  electricity,  Mr.  Cor- 
coran declared.  His  clients  need  it, 
and  it  is  the  one  mechanical  art  that  the 
architect  must  study.  Contractors  and 
dealers  look  to  the  architect  to  set  a 
standard. 

Electricity  at  the  Lyons  Fair. — The 
activity  in  hydro-electrical  development 
now  prevailing  in  France  lent  especial 
importance  to  the  electrical  exhibits  at 
the  famous  Lyons  fair.  These  were  on 
a  large  scale  and  included  a  transformer 
with  a  possible  maximum  rating  of 
350,000  volts.  The  cheapness  of  hydro- 
electricity  has  created  a  vast  industrj- 
in  domestic  electrical  appliances,  and 
its  employment  in  industrial  establish- 
ments is  spreading  rapidly,  although 
the  Paris  correspondent  of  the  London 
Engineer  notes  a  drawback  in  the 
heavy  initial  expense  incurred  through 
the  practice  of  putting  in  reserve  suc- 
tion-gas plants.  These  are  held  to  be 
made  necessary  by  the  possible  service 
interruptions  due  to  drought,  frost  or 
accident  to  the  turbine. 

Santa  Barbara  Electric  Company 
Absorbed  by  Southern  California. — 
Authority  has  been  given  by  the  Cali- 
fornia Railroad  Commission  to  the 
Southern  California  Edison  Company 
to  acquire  all  the  properties  of  the 
Santa  Barbara  Electric  Company.  The 
Southern  California  Edi.son  Companv 
is  to  pay  $682,634.50  for  the  properties 
and  to  assume  the  payment  of  all  the 
indebtedness  and  liabilities  of  the 
Santa  Barbara  company.  The  indebt- 
edness to  be  assumed  amounts  to 
$1,0.56,863  80.  The  Edison  company 
owns  already  all  but  635  shares,  face 
value  $63,500,  of  the  outstanding  stock 
of  the  Santa  Barbara  company  and 
has  offered  to  purchase  these  635 
shares    at    $70.50    a    share.      The    com- 


pany urged  that  its  offer  to  the  minor- 
ity stockholders  was  fair  for  the 
reason  that  the  price  of  $70.50  is  based 
upon  a  6  per  cent  dividend  while  the 
Santa  Barbara  company  has  been  pay- 
ing only  a  4  per  cent  dividend.  The 
$682,634.50  is  the  equivalent  of  the 
§400,000  of  outstanding  preferred 
stock  at  par  and  the  $400,900  of  com- 
mon stock  at  the  rate  of  $70.50  a  share. 

London  to  Extend  Its  Underground 
Electric  Railway  Service. — Government 
aid  is  being  sought  by  the  London  Un- 
derground Railways  in  carrying  out  im- 
provements and  extensions  that  have 
been  under  contemplation  for  several 
years.  It  is  proposed  to  raise  £6,000,- 
000  new  capital,  and,  in  view  especially 
of  the  fact  that  the  work  would  provide 
20,000  men  with  employment,  as  well 
as  the  urgent  need  for  the  new  exten- 
sions, the  government  is  asked  to  guar- 
antee  the  interest  on  the   securities. 

Preaching  by  Radio. — Non-sectarian 
sermons  and  hymns  delivered  and 
sung  in  a  private  New  York  City  resi- 
dence before  a  score  of  persons  were 
broadcasted  on  a  recent  Sunday  to  a 
"congregation"  estimated  at  between 
25,000  and  150,000  in  hospitals  and 
public  homes  and  on  shipboard.  This 
service  was  the  first  of  a  series  to  be 
given  weekly  by  the  "Radio  Church  of 
America,"  which  are  expected  to  be 
welcome  incidents  in  tlie  lives  of  the  ill 
and  of  others  forced  to  remain  indoors 
or  away  from  shore. 

Expert  Advises  Buffalo  Against  City 
Electric  Plant.— F.  W.  Ballard,  a  con- 
sulting electrical  engineer  of  Cleve- 
land, who  was  formerly  Commissioner 
of  Light  and  Heat  for  that  city,  has 
reported  to  the  Buffalo  city  authori- 
ties adversely  on  the  question  of  estab- 
lishing a  municipal  electric  lighting 
plant  at  this  time.  He  asserts  that 
the  city  could  not  compete  witli  the 
Buffalo  General  Electric  Company  in 
the  sale  of  electricity  for  lighting  pur- 
poses on  account  of  the  superior  load 
factor  that  the  company  derives  from 
its  industrial  business;  that  a  plant  on 
a  scale  large  enough  to  compete  with 
the  central-station  company  in  the 
sale  of  lighting  and  power  would  neces- 
sitate a  bond  issue  of  $20,000,000,  and 
that  even  were  such  a  plant  built  it 
would  not,  in  his  opinion,  be  possible 
to  reduce  rates  below  those  now  ex- 
isting. 

Electricity  in  Modem  Vaults. — In  the 
great  steel  vaults  of  the  National 
City  Building,  New  York  City — for- 
merly the  Hotel  Manhattan  and,  like  the 
Knickerbocker  Building,  another  re- 
cently converted  hotel,  now  supplied 
throughout  with  central -station  service 
— electricity  performs  a  function  of 
unique  character.  The  two-story  vaults 
have,  the  Ediion  Monthly  explains, 
entrances  from  the  basement  and  the 
sub-basement.  They  are  so  placed 
with  respect  to  the  floors  that  the 
great  circular  time-clock  doors  cannot 
be  opened  without  shifting  of  the  floor 
sections  immediately  in  front.  These 
floor  sections  are  shaped  like  a  half 
circle  and  are  about  ten  feet  wide. 
With  the  beginning  of  the  day's  busi- 
ness, the  interior  of  the  vaults  must 
be  readily  accessible.  Switches  con- 
necting with  small  motors  are  thrown 
in,  and  the  floorings  are  lowered  to  a 
new  level.  The  vault  doors  are  then 
swung  open,  and  iTie  motors  elevate 
the  floorings  to  their  natural  positions. 
This  function  is  reversed  at  the  close 
of  banking:  hours.  There  are  14,000 
safe-depoaft  boxes  in  the  vault. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Pittsburgh  Section.  A.  I.  and  S.  E.  E. 

— This  section  will,  at  its  regular 
monthly  meeting  on  Dec.  19,  have  a 
celebration  of  the  fifteenth  anniversary 
of  the  Association  of  Iron  and  Steel 
Electrical  Engineers. 

Massachusetts  State  Association  of 
Electrical  Contractors  and  Dealers. — 
This  association  will  hold  its  annual 
meeting  and  banquet  at  the  Hotel 
Kimball,  Springfield,  Mass.,  on  Jan.  5, 
the  business  meeting  to  be  held  at 
2  p.m.  and  the  banquet  at  6  p.m. 

Radio  Club  of  America. — This  club 
met  at  Columbia  University,  New  York, 
on  Monday  evening,  Nov.  28,  when 
L.  C.  F.  Horle,  consulting  engineer  of 
New  York,  read  a  paper  on  modulation 
methods  with  particular  attention  to 
their  use  in  amateur  radio  telephony. 

Philadelphia  Section.  L  E.  S.— This 
section  of  the  Illuminating  Engineering 
Society  wiU  meet  jointly  with  the 
Philadelphia  Safety  Council  on  Tues- 
day, Dec.  13.  S.  G.  Hibben  of  the 
Westinghouse  Lamp  Works  will  discuss 
"Safety  Factors  of  Industrial  Lighting." 

A.  I.  E.  E.  Section  Meetings. — Section 
Institute  meetings  scheduled  for  next 
week  are:  Dec.  12,  Philadelphia,  "The 
Steel  Tank  Rectifier,"  by  J.  H.  Milliken, 
Midstates  Engineering  Company,  Chi- 
cago; Dec.  15,  Hartford  (Connecticut 
Section),  "Caribou  Hydro-Electric  De- 
velopment of  the  Great  Western  Power 
Company,"  bv  Albert  A.  Northrop  of 
Stone  &  Webster;  Dec.  16,  Chicago, 
"Application  of  Electric  Power  to  Iron 
and  Steel  Industry,"  by  W.  S.  Hall,  Illi- 
nois Steel  Company.  The  New  York 
Section  meeting  in  conjunction  with  the 
A.  S.  M.  E.  announced  for  Dec.  14  has 
been  canceled. 


Coming  Meetings  of  Electrical  and 
Other  Technical   Societies 

A.  I.  E.  E.  Section  Meptines — Philadelphia 
Dec.  12 ;  Hartford  (Connecticut  Sec- 
tion), Dec.  15  ;  Chicago,  Dec  16. 

A.  I.  and  S.  E.  E. — Cleveland  Section.  Dec. 
12 :  Chicago  Section.  Dec.  16 ;  Pitts- 
burgh Section,  Dec.  13  :  Philadelphia 
Section,  Dec.  20. 

American  Physical  Society — ^Toronto.  Dec 
27-30. 

American  Association  for  the  Advancement 
of  Science — Toronto.  Dec.  27-31. 

Xlassachusettr  State  A.-ssociation  of  Elec- 
trical Contractors  and  Dealers — Spring- 
field. Jan.  5. 

American  Engineering  Council — Washing- 
ton. Jan.   5-6. 

Western  Association  of  Electrical  Inspec- 
tors— Cliicago.  Jan.  17-19. 

American  Society  of  Civil  Engineers — New 
Tork.  Jan.  18-19. 

Association  of  Municipal  Electrical  Utilities 
of  Ontario — Toronto,  Jan.    26-27. 


New  Mexien  Electrical  Association — Albu- 
querque.  I'Vb.   13-H. 

American  Institute  of  Electrical  Engineers — 
Midwinter  convention,  New  York  City. 
Feb.    15-17. 

N'ntlon.il  Meter  Committee.  N.  E.  L,.  .\.— 
Springfi-M.   Ill  .  t-M.    1". 
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Recciil  Courl 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


RatinR  of  Motors  Versus  Power  Con- 
sumed.— A  lease  requirinp;  the  lessee 
to  pay  for  electrical  enerRy  in  excess 
of  8  hp.  has  been  declared  by  the  St. 
Louis  Court  of  Appeals  (Eisenstadt 
Manufacturing  Company  vs.  Star 
Building  Company)  to  entitle  the  lessee 
to  8  hp.  actually  consumed,  in  the  ab- 
sence of  a  provision  stating  whether 
the  power  was  to  be  thus  based  or 
whether  the  rated  capacity  of  the 
motor;>  should  govern.  (233  S.  W.  285.)' 


cise  its  discretion  and  revalue  the  prop- 
erty. The  conditions  existing  were 
world-wide,  and  while  their  duration 
and  future  effect  were  problematical, 
there  was  no  immediate  prospect  of  a 
return  to  normal  conditions.  It  may 
be  suggested,  although  the  point  was 
not  raised  in  the  opinion  of  the  com- 
mission, that  practical  difficulties  would 
have  been  encountered  in  an  attempt 
to  ascertain  the  increase  in  value  of  the 
property  between  July  1,  1914,  and 
Dec.  31,  1916.  But  there  was  sub- 
stantial evidence  before  the  commis- 
sion as  to  the  rise  in  values,  and  a 
brief  investigation  would  have  enabled 
the  commission  to  determine,  with  sub- 
stantial accuracy,  how  much  in  fairness 
should  be  added  to  the  earlier  valua- 
tion." 

City  Commissioner's  Prohibition  of 
Rate  Increase  Overruled. — In  denying 
an  injunction  sought  by  one  Silberberg 
against  the  Citizens'  Water  Supply  Com- 
pany of  Newtown,  the  Supreme  Court 
of  New  York  declared  that  for  the 
Commissioner  of  Water  Supply,  Gas 
and  Electricity  of  the  City  of  New  York, 


Powers   of  Oklahoma   Commission. — 

The  Supreme  Court  of  Oklahoma  has  wi^h:;?  kno^^le-dge'^^of ';L"\ea7onaWe: 
declared  in  Chicago,  Rock  Island  &  ^^^^  ^^  unreasonableness  of  the  old  or 
Pacific  Railway  vs  State  that  the  „^,^  ^^^^^  ^j  ,  ^  water-supply  com- 
pnma  facie  presumption  of  the  reason-  ^^^  ^^,.^^^^  >  investigation!  to  pro- 
ableness  justness  and  correctness  of  an  hibit  any  increase  over  the  od  rates 
order  of  the  Corporation  Commiss  on  j^  -^  ^^^^^  arbitrary  determination 
appl.es  only  to  the  facts  found  by  the  ^^at  the  old  rates  are  present  reason- 
commission  or  established  by  evidence  .,ble  rates,  and  such  a  determination 
upon  which  the  commission  failed  to  ^lay  be  disregarded  by  the  company, 
make  a  finding.    Where  a  material  fact  (190  N.  Y.  S   349  )                      «-""iipaiiy. 

Railroad  Not  Owning  Fee  Cannot 
Enjoin  Telephone  Wires  Across  Right- 
"f-Way. — Reversing  the  lower  court  in 
Citizens'  Telephone  Company  vs.  Cin- 
cinnati, New  Orleans  &  Texas  Pacific 
Railroad  Company,  the  Court  of  Ap- 
peals of  Kentucky  declares  that,  both 
railroad  grants  and  telephone  lines 
being  for  public  use,  a  railroad  com- 
pany not  owning  the  fee  has  no  such 
property  in  the  right-of-way  as  will 
enable  it  to  enjoin  a  telephone  company 
from  maintaining  at  a  reasonable 
height  across  it  a  properly  constructed 
and  managed  line,  even  without  grant 
from  the  railroad  or  other  authority, 
as  against  all  but  the  owner  of  the 
fee.     (233  S.W.  901.) 

Wisconsin  Courts  Not  Divested  by 
Commission  Law  from  Jurisdiction 
Over  Controversies  Regarding  Failure 
of   Service.—  In   a  suit  brought   bv  the 


ing. 

is  lacking  in  the  commission's  finding 
and  is  not  supplied  by  the  evidence  the 
presumption  alluded  to  does  not  apply 
and  on  review  in  the  Supreme  Court  the 
commission's  order  cannot  be  sus- 
tained.  (201  Pac.  260.) 

Present  Cost  of  Reproduction  a 
Necessary  Element  in  Valuation. — Re- 
versing the  lower  court  and  remanding 
the  suit  of  the  Potomac  Electric  Power 
Company  against  the  Public  Utilities 
Commission  of  the  District  of  Colum- 
bia, the  District  of  Columbia  Court  of 
Appeals  has  ordered  a  review  of  the 
findings  of  the  commission  as  to  the 
value  of  the  property  of  the  power  com- 
pany "actually  used  and  useful  for  the 
convenience  of  the  public."  "Whereas 
here,"  the  Court  of  Appeals  says,  "the 
decision  is  challenged  on  the  ground 
that  it  is  based  upon  a  mistake  of  law, 
or  that  it  is  wholly  unsupported  by  evi 


dence,  or  is  so  clearly  contrary  to  the  Waukesha  Gas  &  Electric"  Company 
weight  of  the  evidence  as  to  amount  against  the  Waukesha  Motor  Company 
to   an   arbitrary   exercise   of   power,    it     the    defendant    interposed    a    counter- 


Coiii  mission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


is  the  duty  of  the  court,  under  the  rule 
announced  by  the  Supreme  Court,  to 
exercise  'its  own  independent  judgment 
as  to  both  law  and  facts,'  so  far  as  it 
is  necessary  to  determine  the  question 
in  issue."     The  Court  of  Appeals  fur- 


laim,  in  which  it  was  alleged  that  the 
plaintiff  had  entered  into  a  cont-act 
by  which  it  undertook  and  agreed  to 
furnish  the  defendant  with  all  of  the 
electrical  energy  necessary  properly  to 
operate    its    plant    and    with    2.000",000 


ther  holds  that  the  present  cost  of  cu.ft.  of  gas  a  month;  that  by  reason 
reproduction  is  one  of  the  necessary  of  this  contract  the  defendant  equipped 
"'—'"  * =..i->v,.f.„„    oi„„„  ,..,fi,     i^g  pi^jjj.  ^^,j^^  electric  motors  and  with 


elements  for  consideration,  along  with 
other  relevant  facts,  in  fixing  the  fair 
and  reasonable  value  of  the  property," 
observing:  "In  the  present  case  the 
commission,  in  effect,  declined  to  find 
the  present  value  of  the  property  be- 
cause not  satisfied  as  to  how  long  ex- 
isting conditions  would  continue.  In 
our  view  it  was  the  duty  of  the  com- 
mission to  have  considered  and  given 
due  weight  to  the  evidence  as  to  the 
then  value  of  the  property.  As  condi- 
tions changed  and  values  were  substan- 
tially affected,  it  would  have  been  the 
further  duty  of  the  commission  to  exei-- 


proper  appliances,  and  that  plaintiff 
broke  said  contract  by  failing  to  fur- 
nish electrical  energy  or  gas  in  suffi- 
cient quantity,  to  the  heavy  damage 
of  the  manufacturing  company.  -  .\ 
demurrer  to  this  counterclaim  was 
sustained  in  the  lower  court  on  the 
ground  that  the  Railroad  Commission 
had  jurisdiction  of  the  case.  This  de- 
murrer has  been  overruled  by  the 
Supreme  Court  of  Wisconsin,  which  in 
remanding  the  case  declared  that  the 
jurisdiction  of  the  commission  is  con- 
fined to  prescribing  rates  and  regu- 
lations for  the  future  and  that  it  has 


•The     left-hand     numbers     refor    to     the  ......        ^  , 

volume  and  the  right-hand  numbers  to  the    no  jurisdiction  to  redress  past  wrongs 
page  of  tlie  National  Reporter  System.  or  grievances.      (184    N.W.    702.) 


Uniform    Rates   Compulsory. — By  an 

order  of  the  Public  Utilities  Commis- 
sion of  Michigan  the  Consumers'  Power 
Company  is  required  to  charge  uni- 
form rate.s  for  power  delivered  to  con- 
sumers of  the  same  class  and  using 
similar  quantities  of  electrical  energy 
under  similar  circumstances.  The  com- 
pany is  authorized  to  reprint  its  rates 
for  various  communities  and  put  them 
all   together  in  a  single  schedule. 

Extraterritorial  Service  —  Rural 
Lines. — The  Indiana  Public  Service 
Commission  has  authorized  the  munic- 
ipal plant  of  the  town  of  Pendleton  to 
make  a  higher  minimum  charge  to  its 
rural  patrons  than  to  residents  of  the 
town  on  the  ground  that  the  cost  of 
rural  line  upkeep  is  greater  and  also  be- 
cause patrons  residing  adjacent  to  the 
town  have  to  pay  no  part  of  the  con- 
struction cost  of  the  municipal  plant. 
The  commission  has  also  decreed  that 
a  step  schedule  of  electric  rates  is  dis- 
criminatory and  should  be  changed  to 
a   block   basis. 

Bars  Increase  in  Rate  for  Lighting. 
— The  Massachusetts  Department  of 
Public  Utilities  has  handed  down  a  de- 
cision whereby  the  Cambridge  Electric 
Light  Company  is  prohibited  from 
charging  the  Metropolitan  District 
Commission  more  than  $19  a  year  for 
each  of  the  234  electric  lamps  along 
Charles  River  Parkway,  Cambridge. 
At  a  recent  hearing  the  Metropolitan 
Commission  charged  that  when  it  took 
over  control  of  the  parkway  by  direc- 
tion of  the  Legislature  the  electric 
light  company  increased  the  amount  for 
each  lamp  from  $19,  which  amount  was 
paid  by  thacity  of  Cambridge,  to  $28.70. 
OflScials  of  the  light  company  gave 
as  a  reason  that  the  .Metropolitan  Dis- 
trict Commission  was  regarded  as  a 
"separate  customer"  and  not  entitled 
to  the  same  rate  as  the  city. 

Allocation  of  Expen.se  and  Revenue 
in  Two-Department  Company. — In  an 
allocation  of  operating  expenses  and 
revenues  between  the  two  departments 
of  a  combined  electric  and  steam-heat- 
ing utility  made  by  the  North  Dakota 
Board  of  Railroad  Commissioners,  oper- 
ating expenses  were  apportioned  on 
the  basis  of  labor  charges  to  each  de- 
partment, coal  charges  were  appor- 
tioned according  to  actual  demand, 
general  expense  was  apportioned  on 
the  basis  of  coal  cost,  office  expense  on 
the  basis  of  gross  earnings,  miscella- 
neous plant  repairs  on  the  basis  of  coal 
cost,  insurance  on  the  basis  of  invest- 
ment, interest  on  the  basis  of  operat- 
ing expenses,  taxes  on  the  basis  of  in- 
vestment and  earnings  before  paj-inp 
income  tax,  bad  accounts  at  actual 
amount,  ash  conveyor  repairs  on  basis 
of  coal  cost,  building  repairs  on  the 
basis  of  building  requirement*  for  each 
department,  certain  other  rep.iirs  on 
the  basis  of  coal  cost,  and  truck  repairs, 
lino  labor  ivpaii"s,  meter  repairs  and 
meter  changing  were  charged  to  the 
electric  department. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  M::n  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Theodore  E.  Burger  has  been  elected 
secretary  of  the  Society  for  Electrical 
Development,  Inc.  Mr.  Burger  started 
his  electrical  career  in  1905,  when  he 
became  associated  with  the  Western 
Electric  Company  in  Los  Angeles,  Cal. 
He  was  appointed  manager  of  the  Los 
Angeles  branch  of  this  company  in  1907 
and  served  in  that  capacity  until  1917. 
He  was  chairman  of  the   Los  Angeles 


Electrical  League  for  two  years,  and 
contributed  largely  to  the  present  co- 
operative conditions  existing  on  the 
Pacific  Coast. 

Charles  H.  Talmage,  formerly  man- 
ager of  the  Salt  Lake  City  office  of 
the  Rocky  Mountain  Electrical  Co-op- 
ferative  League,  has  been  made  secre- 
tary of  that  body  in  succession  to  Earl 
T.  Millham,  resigned. 

Harry  Reid  has  been  elected  vice- 
president  of  the  newly  formed  Indiana 
Hydro-Electric  Power  Company,  which 
has  been  organized  for  the  development 
of  the  waters  of  the  Tippecanoe  River 
in  the  State  of  Indiana  Mr.  Reid  is 
also  president  of  the  Kentucky  Utili- 
ties Company,  the  Interstate  Public 
Service  Company  of  Indianapolis,  and 
the  Southern  Indiana  Power  Company 
of  Indianapolis. 

Arthur  S.  Blair,  who  has  been  ap- 
pointed assistant  superintendent  of  the 
Edison  Illuminating  Company  of  Bos- 
ton, was  formerly  connected  with  the 
standardizing  and  testing  department. 
He  will  now  serve  as  assistant  to  Mr. 
Atwood  in  tho  general  service  depart- 
ment. Mr.  Blair  first  entered  the  serv- 
ice of  the  Boston  company  in  1806  in 
the  generating  department,  but  resigned 
in  1897.  He  re-entered  the  company's 
employ  in  October,  1903,  as  test  man  in 
the  laboratory,  later  becoming  chief 
clerk  and  finally  head  of  the  office  di- 
vision, which  position  he  held  up  to  the 
time  of  his  recent  transfer. 


Weller  Rose,  consulting  electrical 
engineer,  has  recently  opened  an  office 
at  Binghamton,  N.  Y. 

E.  C.  Van  Diese  has  again  taken 
charge  of  the  affairs  of  the  Internioun- 
tain  Railway,  Light  &  Power  Company 
of  Colorado  Springs  as  vice-president 
and  general  manager,  to  replace  E.  J. 
Condon,  Jr.,  who  recently  resigned. 

Julian  C.  Smith,  prominent  in  hydro- 
electric circles  in  Canada  and  vice-presi- 
dent of  the  Shawinigan  Water  &  Power 
Company,  has  associated  himself  with 
the  Manitoba  Power  Company  as  super- 
vising engineer  in  the  construction  of 
the  Great  Falls  power  plant. 

W.  Carrick  Wedderspoon  of  Carricfc, 
Wedderspoon  &  Company,  Christchurch, 
New  Zealand,  was  a  recent  visitor  in 
San  Francisco  and  expects  to  include 
New  York  in  his  United  States  itiner- 
ary. Mr.  Wedderspoon  has  been  for 
some  years  connected  with  hydro-elec- 
tric  development  in   the  Antipodes. 

Nelson  B.  Gaskell  of  New  Jersey  as- 
sumed the  chairmanship  of  the  Federal 
Trade  Commission  on  Dec.  1  tor  a  pe- 
riod of  one  year.  Mr.  Gaskell,  who  was 
vice-chairman  during  the  past  year, 
succeeds  to  the  chairmanship  under  the 
rule  of  the  commission  which  provides 
for  rotation  in  the  office  of  chairman 
among  the  several  commissioners. 

Dr.  Tatsumi  Mochida  and  Jiuji  G. 
Kasai,  representatives  of  the  Fuyigasu 
Spinning  Company  of  Tokyo,  are  in 
San  Francisco  for  the  purpose  of  mak- 
ing a  study  of  the  hydro-electric  de- 
velopments of  California  and  with  a 
view  to  purchasing  equipment  for  addi- 
tional plants  contemplated  by  their  com- 
pany, which  operates  by  electricity 
plants  having  an  annual  output  valued 
at  $50,000,000  and  in  addition  supplies 
light  and  power  to  the  city  of 
Yokohama. 

Wilbur  E.  Coman  has  resigned  as 
vice-president  and  general  manager  of 
the  Washington  Water  Power  Com- 
pany to  accept  a  position  as  Western 
traffic  manager  of  the  Northern  Pacific 
Railroad  Company,  with  headquarters 
at  Seattle.  He  will  be  in  charge  of 
freight  and  passenger  traffic  for  the 
western  end  of  this  system,  taking  up 
his  new  duties  on  Dec.  1.  Mr.  Coman 
is  one  of  the  best  known  electric  light 
and  power  men  in  the  Northwest,  his 
special  work  being  the  inspiring  of 
public  confidence  in  public  utilities.  He 
began  his  career  as  a  clerk  with  the 
Oregon-Washingon  Railway  &  Naviga- 
tion Company  and  rose  quickly  in  the 
freight  department.  In  1910  the  new 
Spokane,  Portland  &  Seattle  Railway 
commenced  operations  with  Mr.  Coman 
as  its  general  freight  and  passenger 
agent.  In  1912  he  accepted  the  posi- 
tion of  vice-president  and  general  man- 
ager of  the  new  Portland  power  com- 
pany, the  Northwestern  Electric  Com- 
pany. In  1919  he  was  elected  vice- 
president  and  general  manager  of  the 
Washington   Water  Power  Company. 


W.  R.  Arbuckle,  the  recently  elected 
president  of  the  International  Associa- 
tion of  Municipal  Electricians,  has  been 
superintendent  of  the  fire  and  police 
telegraph  system  at  Bayonne,  N.  J.,  for 
the  past  fourteen  years.  He  has  also 
been  prominently  identified  with  the 
affairs  of  the  association  during  that 
time.  Mr.  Arbuckle,  who  has  been  a 
resident  of  Bayonne  for  twenty-two 
years,  is  a  native  of  New  York  City. 
Before  taking  his  present  position  he 
had  charge  of  the  Bayonne  office  of  the 
New  York  &  New  Jersey  Telephone 
Company  and  was  with  that  company 
in  Newark,  N.  J.  He  has  been  promi- 
nently identified  with  municipal  affairs 
in  Bayonne. 

R.  A.  Manwaring  has  been  appointed 

general  manager  of  the  New  Haven 
(Conn.)  division  of  the  United  Illumi- 
nating Company,  and  H.  F.  Leavitt  has 
been  appointed  superintendent.     A.  W. 


Kraft,  formerly  cashier,  has  been  ap- 
pointed treasurer,  Frederick  D.  Adams, 
the  previous  treasurer,  having  resigned 
on  account  of  ill  health. 
■  A.  W.  K.  Billings,  who  has  recently 
returned  from  Barcelona,  Spain,  will 
act  as  construction  manager  for  Eng- 
lish and  Canadian  interests  controlling 
large  public  utility  companies  in  Mex- 
ico, Brazil  and  Spain  and  as  vice-presi- 
dent of  the  Canadian  Engineering 
Agency,  Inc.,  of  New  York  City.  At 
present  the  Mexican  Light  &  Power 
Company  is  constructing  near  Mexico 
City  two  hydro-electric  plants  of  52,000 
hp.  During  the  war  Mr.  Billings  \yas 
in  charge  in  Europe  of  naval  aviation 
construction  work  ashore.  He  was  pro- 
moted to  the  rank  of  commander  in  the 
Naval  Reserve  and  was  awarded  the 
Navy  Cross  and  the  Legion  of  Honor. 

Dr.  E.  D.  Ball,  recently  appointed 
director  of  scientific  work  for  the  De- 
partment of  Agriculture,  has  been  des- 
ignated as  the  representative  of  that 
department  on  the  research  informa- 
tion service  committee  of  the  National 
Research  Council.  He  fills  the  place 
made  vacant  by  the  resignation  of  Dr. 
Carl  L.  Alsberg.  Dr.  Alsberg's  place 
on  the  division  of  federal  relations 
of  the  National  Research  Council  has 
been  filled  by  Dr.  Frederick  D.  Power, 
for  many  years  the  director  of  the 
Wellcome  Research  Laboratory  in  Lon- 
don and  now  in  charge  of  the  phyto- 
chemical  laboratory. of  the  Bureau »,of 
Chemistry. 
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H.  C.  Soule,  formerly  manager  of  the 
apparatus  department  of  the  Westing- 
house  Electric  International  Company, 
with  headquarters  at  East  Pittsburgh, 
sailed  from  New  York  on  Nov.  19  for 
Buenos  Aires,  Argentina,  where  he  will 
take  up  duties  in  the  office  of  L.  T. 
Peck,    managing    director    of    the    Cia. 


At  the  first  annual  meeting  of  this 
a.'^sociation  he  was  unanimously  elected 
its  president.  Mr.  Murdock  has  not 
definitely  decided  on  his  future  plans, 
but   e.xpects   to  remain   in    Halifax. 

Emory  M.  Coffin,  formerly  sales  man- 
ager of  the  Pierce  Fuse  Corporation, 
Buffalo,  N.  Y.,  and  B.  F.  Perry,  dis- 
trict manager  of  the  same  company  in 
the  Ohio  territory,  have  formed  a  new 
organization  known  as  the  Coffin-Perry 
Company,  with  headquarters  in  Colum- 
bus, Ohio.  The  new  company  will 
represent  well-known  electrical  manu- 
facturers in  the  states  of  Ohio,  Ken- 
tucky and  West  Virginia  and  in  western 
Pennsylvania. 


Westinghouse  Electric  Intemacional, 
S.A.,  of  Argentina.  Mr.  Soule  has  been 
associated  with  the  Westinghouse  com- 
pany since  1903.  After  being  graduated 
as  an  electrical  engineer  from  Syra- 
cuse University  he  entered  the  appren- 
tice course  at  East  Pittsburgh.  He  fin- 
ished his  apprenticeship  in  1905  and 
was  detailed  as  design  engineer  on 
power  transformers.  In  1907  he  was 
reassigned  as  section  engineer  on  air- 
blast  and  railway  transformers.  Three 
years  later  he  was  made  section  engi- 
neer, and  as  a  consequence  of  this  work 
in  1913  he  was  appointed  general  engi- 
neer on  transformers  and  central-sta- 
tion work.  In  March,  1919,  he  trans- 
ferred to  the  Westinghouse  Electric  In- 
ternational Company,  taking  charge  of 
the  negotiation  section,  and  after  a 
year  on  this  work  was  made  manager 
of  the   apparatus   section. 

O.  Q.  Hinds  has  disposed  of  his  in- 
terest in  the  Anderson  Electric  & 
Equipment  Company,  Chicago,  and  has 
severed  his  connection  with  the  com- 
pany to  engage  in  the  production  of 
electrical  automobile  accessories  in  com- 
pany with  B.  J.  Grigsby,  O.  E.  Grigsby 
and  W.  C.  Grunow. 

T.  Charles  Brown,  formerly  with  the 
Electric  Service  Supply  Company  and 
recently  with  the  National  Conduit  & 
Cable  Company,  is  now  associated  with 
the  American  Jobbers'  Supply  Com- 
pany, Woolworth  Building,  New  York 
City.  In  his  present  connection  he  will 
specialize  in  the  product  of  the  Porce- 
lain Insulator  Corporation,  Lima,  N.  Y. 
Mr.  Brown  has  been  engaged  in  engi- 
neering sales  work  in  the  transmission 
field  since  1910. 

William  Murdock  has  resigned  after 
twenty-five  years  of  service  as  man- 
ager of  the  Northern  Electric  Company 
of  Halifax,  Nova  Scotia.  During  this 
period  he  was  closely  identified  with 
the  development  of  the  electric  light 
and  power  industry  of  northeastern 
Canada,  and  it  was  largely  through  his 
efforts  that  the  Electrical  Association 
of  Nova  Scotia  was  brought  into  being. 


Theodore  Stave,  who  died  Nov.  13,  at 
Ballston  Spa,  N.  Y.,  was  bom  in  Naples, 
Italy,  forty-four  years  ago,  of  Scan- 
dinavian parentage,  his  father  being  an 
artist  there.  After  his  studies  in  elec- 
trical engineering  in  Italy,  he  finished 
his  education  at  one  of  the  technical 
schools  of  Germany  and  became  an  as- 
sistant professor  in  electrical  engineer- 
ing in  one  of  the  English  colleges, 
where  he  attracted  the  attention  of 
Charles  Yerkes,  the  American  builder 
of  the  London  "Tube,"  who  employed 
him  on  electrical  construction  of  this 
important  work,  although  Mr.  Stave 
was  only  twenty-four  years  old.  He 
afterward  carried  on  important  electri- 
cal development  work  in  Greece  and 
France.  He  then  assisted  in  perfecting 
a  flaming-arc  lamp,  brought  this  article 
to  the  United  States  and  organized  the 
Stave  Flaming  Arc  Light  Company, 
which  made  many  important  installa- 
tions. This  company  was  eventually 
sold  to  the  General  Electric  Company 
about  1914.  He  was  later  prominent 
in  the  .A.merican  Insulator  Company. 
During  the  past  year  he  was  an  import- 
ant factor  in  the  negotiations  of  the 
Chilean  government  for  the  placing  of 


Mountain.  Mr.  Stave,  who  was  an  ac- 
complished linguist,  did  important  work 
for  the  Allies  during  the  Great  War 
and  was  active  particularly  in  Belgian 
relief. 

W.  M.  Wood,  assistant  general  man- 
ager of  the  Pacific  Power  A  Light 
Company,  Portland,  Ore.,  died  on  Nov. 


a  large  loan  in  this  country.  Only  re- 
cently he  returned  from  a  xnsit  to  Peru, 
where  he  was  the  guest  of  the  Presi- 
dent of  that  republic.  He  was  a  mem- 
ber of  various  New  Y'ork  clubs,  includ- 
ing the  Railroad,  Chemists'  and  Rocky 


4.  Mr.  Wood  was  born  at  Vancouver 
BaiTacks,  Wash.,  on  Jan.  23,  1&84.  He 
was  educated  in  Portland  and  graduated 
from  the  Portland  Academy  in  1902. 
After  studying  for  a  short  while  in 
Germany,  he  entered  Cornell  University 
and  was  graduated  as  an  electrical  en- 
gineer in  the  class  of  1908.  Except  for 
a  short  period  Mr.  Wood  was  with  the 
Pacific  Power  &  Light  Company  con- 
tinuously after  his  graduation  from 
Cornell,  having  been  purchasing  agent, 
local  manager  at  Sunnyside,  Wash.,  as- 
sistant manager  at  Lewiston,  Idaho, 
and  a»?istant  general  manager  at  the 
time  of  his  death.  Mr.  Wood  possessed 
an  attractive  personality  and  excep- 
tional analytical  powers.  As  assistant 
general  manager  he  accomplished  some 
unusually  fine  work  in  the  study  of 
economic,  rate,  interest,  depreciation 
and  annuity  problems. 

James  M.  Dickie,  auditor  of  the 
American  Public  Ser\-ice  Company  at 
Abilene,  Tex.,  died  at  Dallas  last  week. 
Jlr.  Dickie  was  born  in  Aberdeen,  Scot- 
land, in  1885  and  was  educated  at  .Aber- 
deen University.  .\t  the  time  of  his 
death  he  was  chairman  of  the  Account- 
ing Section  of  the  Southwestern  Divi- 
sion of  the  National  Electric  Light  .As- 
sociation and  had  also  been  treasurer 
for  some  time  of  the  Southwestern 
Electrical  and  Gas  Association. 

Timothy  J.  LjTich.  superintendent  of 
the  municipal  electric  light  system  of 
Danvers,  Mass.,  died  three  weeks  ago 
from  the  results  of  an  automobile  acci- 
dent. Mr.  LjTich  had  been  in  the 
service  of  this  company  for  thirty 
years,  having  been  one  of  the  original 
committee  appointed  in  1888  by  the 
Town  Council  to  organize  a  municipal 
electric  light  system.  He  was  made 
superintendent  and  general  manager  of 
the  system  and  served  in  that  capacity 
for  eleven  years,  when  he  resigned  to 
take  up  work  in  the  leather  business. 
After  three  years  he  resumed  his  for- 
mer occupation  and  was  again  placed  in 
charge  of  the  system,  retaining  this 
position  until  his  death. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Armored  Conductor  Manufacturers 
Finding  Demand  Heavy 

A  SURVEY  of  the  flexible  armored  conductor  market  dis- 
closes a  condition  more  or  less  unusual  in  the  electrical 
field  at  present,  practically  all  the  manufacturers  having 
close-to-capacity  business.  Demand  all  through  the  fall  has 
been  steady  and  manufacturers  have  kept  their  production 
just  a  step  behind  orders  all  the  time  so  that  a  slow- 
week  now  and  then  has  not  affected  them.  A  few  plants 
are  reported  to  be  sold  out  until  after  the  first  of  the  year 
while  the  rest  are  delaying  delivery  from  two  to  three 
weeks.  At  least  one  manufacturer  has  given  up  production 
of  the  smaller  sizes  in  order  that  he  may  devote  all  his 
capacity  to  the  larger  sizes,  for  which  demand  has  been 
very  good. 

Prices  are  very  close  to  pre-war  levels,  and  there  is 
a  desire  among  producers  to  raise  prices  at  least  until 
they  exceed  production  and  commercial  costs.  However 
there  are  at  pi-esent  three  times  as  many  manufacturers 
in  the  field  as  before  the  war  and  competition  as  a  result 
is  very  ket-n.  While  representative  manufacturers  state 
that  there  is  absolutely  no  chance  for  lower  prices,  there 
were  none  who  were  of  the  opinion  that  an  advance  was 
imminent. 

Washing-Machine  Sales  Going 
Ahead  Steadily 

WASHING-MACHINE  .sales  since  the  first  of  July 
have  increased  steadily  month  by  month,  and  Novem- 
ber will  be  the  first  month  during  1921  to  equal  1920 
sales  for  the  same  period,  according  to  a  statement  issued 
by  the  secretary  of  the  American  Washing  Machine  Manu- 
facturers' Association.  This  rising  cur.-e  is  a  continuation 
of  the  one  that  started  last  January  and  increased  every 
month  until  the  slump  came  in  June.  In  spite  of  the  fact  that 
the  country  is  passing  through  a  critical  financial  period,  the 
continued  sale  of  these  machines  would  seem  to  indicate 
that  they  are  not  a  luxury,  as  it  is  disclosed  that  the 
majority  of  purchasers  are  of  the  wage-earning  class  and 
not  the  wealthier  class.  Dealers  all  over  the  country  are 
pushing  Christmas  drives,  and  it  is  felt  that  if  the  sales  con- 
tinue in  their  present  volume  many  prospective  purchasers 
will  be  disappointed  through  inability  of  the  factories  to 
make  deliveries  until  after  Christmas.  Manufacturers  state 
that  further  price  reductions  can  happen  only  through 
reduction  of  wages  and  cost  of  materials. 

The  washing-machine  industry,  which  was  one  of  the 
fir.st  in  the  electrical  field  to  feel  the  effect  of  the  business 
depression,  is  also  one  of  the  first  to  show  signs  of  con- 
valescence, according  to  this  report.  A  number  of  manu- 
facturers of  this  appliance  have  reported  very  good  sales 
since  September,  the  output  of  their  factories  having  been 
increased  several  times  since  that  date.  The  recovery 
evidently  caught  some  manufacturers  unawares,  as  deliveries 
have  become  slower.  One  particular  maker  has  issued  a 
notice  to  his  dealers  to  the  effect  that  machines  ordered 
after  a  certain  date  cannot  be  delivered  before  Christmas. 
Dealers'  stocks  have  not  been  extremely  heavy.  Produc- 
tion was  cut  down  to  the  bone  early  in  thi-  year,  so  that 
the  whole  industry  's  starting  out  for  new  business  with 
a  clean  slate. 

Manufacturers  of  fractional-horsepower  motors  report 
good  business  from  this  source,  which  they  are  in  a  posi- 
tion to  supply  on  account  of  the  large  stocks  left  on  their 


hands  wiien  the  demand  for  washing  machines  dropped  off 
last  year.  The  washing-machine  manufacturers  themselves 
at  that  time  had  large  stocks  of  .  lotors  which  present 
orders  seem  to  indicate  have  been  for  the  most  part  used  up. 


Revision  and  Change  of  Motor 
Price;.  Announced 

SEVERAL  manufacturers  of  motors  have  announced  a 
revision  of  their  price  lists  within  the  last  few  days. 
In  some  cases  this  has  not  meant  a  great  deal  of  change 
in  the  average  price  for  the  whole  line  made  by  a  manu- 
facturer, but  rather  a  co-ordination  of  prices.  One  manu- 
facturer has  reduced  small  two-phase  and  three-phase 
motors  under  5  hp.  from  3  per  cent  to  7  per  cent,  while 
prices  on  the  larger  motors  are  untouched.  Three  repre- 
sentative manufacturers  have  reduced  prices  on  alternating- 
current  motors  from  5  to  13  per  cent,  according  to  size 
and  type.  In  this  case  motors  from  .50  hp.  to  100  hp. 
are  not  much  affected.  Direct-current  motors  are  firm, 
though  demand  is  not  heavy. 

The  demand  for  motors  varies  considerably  in  different 
sections  of  the  country.  Around  New  York,  it  is  reported, 
sales  are  increasing,  more  orders  having  been  booked  by  a 
large  manufacturer  in  November  than  in  either  October  or 
September.  Both  inquiries  and  sales  were  about  double  the 
number  received  in  January.  Inquiries  in  New  England  are 
better,  with  gradual  improvement  in  sales.  Improvement 
in  general  industrial  conditions  is  resulting  in  better  motor 
sales.  In  the  Middle  West  the  improvement  is  less  notice- 
able, large-size  motors  being  very  slow.  Fractional-horse- 
power motors  are  moving  better.  Increased  industrial 
activity  is  bringing  more  sales  in  the  Southeast.  Syn- 
chronous motors  and  induction  motors  for  ice-plant  opera- 
tion have  been  in  demand  there. 


Average  Building  Cost  Index  Still 
Almost  Double  1913 

SINCE  the  recovery  of  business,  it  is  agreed,  depends  to 
a  large  extent  on  construction,  it  is  interesting  to  note 
that  figures  supplied  by  the  Department  of  Comnierco 
show  that  on  the  average  the  costs  of  building  material 
are  still  far  above  the  average  of  1913.  Taking  that  year's 
prices  as  an  index  of  100,  the  general  average  for  twenty- 
eight  principal  commodities  is  192.     This,  however,  is  not 


INDEX  OK  VARIOUS  BUILDING  MATERIALS,  SHOWING  VALUE  ON 
NOV.   I,  WITH   191}  AVER.XGE  AS   100 


Common  brick 213 

Portlfind  roment M9 

Yellow  pinr 150 

Hpd  corlar  nhinglcs 153 

Limr 138 

BuilditiR  i-anil.. .  162 

Cnwhca  st  one 219 


Wire  nails 1 97 

Window  kIsss 225 

Hollow  tuc 1 66 

Reinforcing  bare 118 

Structurftl  steel 117 

White  lend 163 

Tar  paper  rooting 488 


Average  for  twenty-eight  commodities. 192 


a  weighted  average,  so  that  the  actual  cost  of  building 
a  house  is  lower  than  is  indicated  by  that  figure,  the 
index  of  the  most-used  materials  being  below  the  average 
index.  Only  the  most  important  items  are  listed  in  the 
table  below.  The  indices  are  all  based  on  Pittsburgh 
prices  where  obtainable  and  on  base  prices  otherwise.  It 
will  be  noted  that  the  index  for  steel  is  lower  than  for 
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any  other  material.  This  bears  out  the  denial  of  steel 
interests  that  high  price  of  steel  is  a  deterrent  to  building. 
A  sidelight  on  the  building  situation  comes  from  the 
Chamber  of  Commerce  of  the  United  States,  which  has 
announced  that  57.9  per  cent  of  the  total  construction  in 
the  first  ten  months  of  1921  has  been  for  residences  against 
only  36.1  per  cent  during  the  same  period  of  1920.  The 
total  to  Nov.  1,  1921,  is  only  a  few  per  cent  behind  the 
total  for  all  of  1920.  The  estimated  cost  of  all  construction 
reported  in  forty-four  important  cities  for  the  first  ten 
months  of  1921  exceeds  $722,000,000,  of  which  $349,000,000 
is  residential  and  $254,000,000  non-residential.  Alterations, 
repairs  and  special  construction  cost  $119,000,000.  As  costs 
have  been  reduced,  each  dollar  this  year  represents  an 
increased  volume  of  construction. 


Ten  per  Cent  Cut  Announced  on  Northern 
White  Cedar  Poles 

POLE  producers  have  published  a  cut  on  Northern  White 
cedar  poles,  effective  Dec.  1,  which  makes  a  difference 
in  delivered  cost  of  from  5  to  10  per  cent,  according  to 
size.  The  decrease  was  made  in  order  to  bring  prices  on 
the  Northern  poles  into  line  with  those  on  Western  poles, 
which  had  been  reduced  during  the  early  part  of  November: 
Prices  on  Northern  white  cedar  poles,  f.o.b.  New  York, 
are  as  follows:  40-ft.,  8-in.,  $16.50;  40-ft.,  7-in.,  $14.35; 
35-ft.,  8-in.,  $14.10;  35-ft.,  7-in.,  $11.85;  30-ft.,  7-in.,  $8.55; 
30-ft.,  6-in.,  $6.80;  25-ft.,  7-in.,  $6.80;  25-ft.,  6-in.,  $5.05. 
There  has  been  an  increase  of  10  to  15  cents  per  pole  on 
Western  red  cedars  within  the  last  few  days  to  take  care 
of  changing  through  freight  rates. 

Demand  for  the  Northern  white  cedar  pole  in  the  East 
is  normally  small.  The  main  supply  goes  to  the  Middle 
West.  Stocks  are  good  and  immediate  deliveries  can  be 
made.  Cross-arm  quotations  have  been  reduced  several 
times  in  the  last  few  months,  and  producers  state  that 
prices  are  now  as  low  as  possible.  Some  hope  has  been 
placed  in  a  reduction  of  freight  rates,  but  even  if  these 
were  down  to  1913  levels  it  would  make  only  about  10 
per  cent  difference  in  delivered  prices. 


Revision  and  Extension  of  Export 
Qassifi  cation 

A  REVISED  and  extended  export  classification  has  been 
approved  by  the  Secretary  of  Commerce  to  be  effective 
on  exports  from  the  United  States  on  Jan.  1,  1922,  accord- 
ing to  the  announcement  of  the  Department  of  Commerce. 
Instead  of  the  alphabetical  listing  heretofore  used  in  the 
published  statistics  the  commodities  in  the  new  schedule 
are  classified  into  ten  great  groups,  according  to  origin 
of  material  or  according  to  use,  bringing  together  related 
items  for  each  industry.  The  large  groups  are  subdivided 
according  to  kinds  of  material  or  products,  and  further 
according  to  distinctive  lines  of  industry  or  degree  of  manu- 
facture, with  the  individual  commodities  shown  under  each 
heading.  The  arrangement  facilitates  comparisons  of  the 
exports  with  the  imports  and  with  statistics  of  production 
collected,  by  the  Census  Bureau,  Geological  Survey,  and 
individual  industries,  which  are  in  many  cases  difficult  under 
the   present   statistical   arrangement. 

The  new  classification  also  lists  1,250  items,  an  increase 
of  76  per  cent  over  the  710  previously  listed.  A  par- 
ticularly valuable  innovation  is  the  decision  to  list  quanti- 
ties on  all  commodities  so  that  fiuctuations  in  volume  of 
trade  can  be  noted.  On  ac:ount  of  price  fluctuations  it 
has  been  impossible  to  do  this  heretofore  on  commodities 
whose  money  value  only  was  given.  Information  on  this 
point  is  to  be  required  of  all  shippers,  according  to  the 
announcement,  the  detailed  description  of  the  merchandise 
to  be  furnished  to  the  collector  of  customs  at  the  port  of 
exit  before  the  shipment  will  be  permitted  to  clear.  The 
new  schedule  will  be  ready  for  distribution  by  Dec.  15 
and  will  be  for  sale  at  district  and  co-operative  offices  of 
the  Bureau  of  Foreign  and  Domestic  Commerce. 


Line  Hardware  Prices  Reduced  an 
Average  of  10  per  Cent 

REDUCTIONS  on  line  hardware  of  all  sorts  have  been 
.  announced.  New  net  prices  quoted  by  a  representative 
manufacturer  include  suspension-insulator  fittings,  pierce- 
forged  steel  pins  for  wood  and  steel  arms,  cross-arm 
saddles,  centering  washers,  pole-top  brackets,  steel  pins, 
clamp  pins  and  clamps,  wood-top  pins,  ridge  irons,  angle 
and  standard  cross-arm  braces,  through,  machine,  spacing 
and  eye  bolts,  washers,  strain  plates,  anchor  or  guyrods, 
pole  steps,  turnbuckles  and  tools.  The  average  reduction 
is  approximately  10  per  cent  and  is  the  second  since  July 
1,  the  other  having  been  made   Sept.  1. 

Manufacturers  state  that  the  drop  was  put  into  effect  in 
an  effort  to  stimulate  the  market  for  line  material  and 
that  some  increase  in  demand  has  been  noted.  Many 
central  stations  are  well  stocked  against  seasonal  require- 
ments, as  was  the  case  with  the  utilities  in  eastern  Massa- 
chusetts that  made  repairs  out  of  stocks  to  lines  damaged 
in  last  week's  sleet  storm  there.  A  hea\'y  call  for  this 
material  recently  came  from  the  Pacific  Northwest,  where 
a  blizzard  had  done  considerable  damage. 


Metal  Market  Situation 

SALES  of  copper  in  the  month  just  ended  were  the  larg- 
est in  any  month  since  the  armistice,  and  the  market  is 
holding  strong  as  a  result.  Definite  figures  are  not  avail- 
able, but  authorities  estimate  the  total  sold  in  the  export 
and  domestic  market  at  over  160,000,000  lb.  Great  Britain. 
France  and  Germany  have  been  particularly  heavy  buyers, 
with  Japan  and  Italy  also  buying.  A  good  percentage 
of  this  total  has  been  sold  on  future  delivery  but  it  is 
thought  that  the  stock  of  surplus  copper  in  the  coxintry 
has  been  reduced  by  at  least  100,000,000  lb.  The  outlook 
for  resumption  of  mining  is  considerably  brighter  from 
a  statistical  point  of  view. 

The  first  week  in  December  has  been  equally  satis- 
factory, and  prices  have  advanced,  not  sharpiy  but  just 
enough  to  encourage  the  buyers.  The  policy  of  the  pro- 
ducers seems  to  be  not  to  force  the  market  unduly  but 
to  take  advantage  of  the  law  of  supply  and  demand.  Too 
hea\T  future  buying,  which  might  create  a  lull,  is  dis- 
countenanced by  higher  prices.  Thus  the  nearer  positions 
are  the  weaker,  and  December  copper  was  obtainable 
Tuesday  at  13.75  cents.  Some  producers,  having  disposed  of 
all  they  care  to  at  present  prices,  have  withdrawn  from 
the  market  entirely  and  are  holding  for  15-cent  copper. 
Some  predict  this  price  as  certain  by  the  first  of  the  year. 
On  account  of  the  withdrawal  from  the  market  of  so 
many  producers,  it  is  rumored  that  plans  are  under  way 
to  borrow  100,000,000  lb.  from  the  export  association  for 
domestic  use.  This,  of  course,  would  be  replaced  later.  The 
London  market  has  advanced  2s.  6d. 

Copper  wire  has  followed  the  market  as  had  been  ex- 
liected  and  has  advanced  from  14.50  cents  to  15  and  15. 2.^ 
cents  per  pound   .vithin  the  last  two  weeks. 


NEW  YORK  METAL  MARKET  PRICES 

.Nov.  28.  1921  Deo  5.  I«l 

Copper                                                                    £         ?     d  £       s       d 

London,  standard  spot 66        7      6  67      S       0 

Cents  prr  Pound  C«ita  per  Pouod 

PrimcLake 13  50  15.75 

Electrolytic 13  50  13  62) 

Casting I2.87J  13  00 

Wirebaw 14.75—15  00  15.00—15  25 

lead.  .\m.S.*R.  Co. price 4.70  4  70 

Vntimonv 4  55  4  55 

N'ickel.  ingot 4100  4100 

Sheet  line.  (.  o.  b.  smelter 9  00  9  00 

Zinc,  spot 5.15  5  40 

Tin.  Strai'- 30  00  31  75 

.\luminum.  98  to  99per  C8D* 19  00  19.00 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Hea%T  copper  and  wire 10  50—11   00  10  50—11   37i 

Bra-xs.  he,-»V; 5  00  —  525  500  —  550 

Brass,Iight     4  75—500  4.75  —  525 

lead.heav^- 3.75--  4  12*  3.75  —  4   12) 

Zinc,  old  scrap 2.50  —  2.75  2.50—2  75 
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The  Week 

IN  TRADE 


Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening   of   Business   on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


JOBBERS  and  dealers  in  the  past  week  have  focused 
much  of  their  attention  on  Christmas  business,  and  re- 
ports indicate  that  it  will  be  good  but  not  startling.  The 
Pacific  Coast  is  optimistic  concerning  the  probable  total 
of  holiday  trade,  San  Francisco  jobbers  and  dealers  declar- 
ing that  already  it  has  sui-passed  the  same  period  last 
year.  In  the  Pacific  Northwest  reports  are  less  optimistic, 
many  dealers  depending  on  the  jobber  to  carry  stocks. 
Prospects  are  fair  in  the  Intermountain  region,  despite 
tight  money.  Coming  further  east,  both  St.  Louis  and 
Chicago  report  holiday  business  started  and  progressing 
moderately.  Atlanta  advises  of  a  slump  in  this  trade, 
but  it  is  expected  to  disappear  as  soon  as  fill-in  orders 
materialize.  New  York  and  Boston  note  Christmas  busi- 
ness as  beginning  to  pick  up. 

Wiring  supplies  seem  to  be  in  demand,  steady  rather 
than  heavy,  in  all  parts  of  the  country.  This  finds  its 
explanation  in  the  pleasant  weather  which  has  prevailed, 
permitting  construction  of  all  sorts  to  go  ahead.  Building 
permits  all  over  the  country  maintained  their  high  volume 
during  November,  and  employment,  both  in  the  building 
and  industrial  field,  has  increased  somewhat. 


NEW  YORK 

Business  in  the  electrical  trade  continues  at  about  the 
same  level  as  last  week.  The  demand  for  wiring  supplies 
is  steady,  and  jobbers  are  making  most  of  their  shipments 
out  of  stock.  Heating  appliances  and  household  devices 
are  showing  more  activity,  but  jobbers  generally  feel  that 
holiday  sales  this  year  will  not  come  up  to  those  of  last 
year  unless  there  is  a  last  minute  spurt  of  buying  on  the 
part  of  the  consumer. 

Sales  of  unit-type  commercial  lighting  fixture.«-  have  been 
good,  and  those  jobbers  who  have  special  salesmen  on  this 
class  of  business  report  very  satisfactory  results.  The 
demand  for  industrial-type  reflectors  has  increased  notice- 
ably, indicating  an  improvement  in  manufacturing  activity. 
A  leading  manufacturer  of  schedule  material  stated  that 
the  company's  factory  is  now  working  about  750  employees 
as  against  a  minimum  of  1.50,  the  lowest  point  reached 
during  the  past  year.  This  manufacturer  is  operating  only 
on  orders  actually  received  and  at  the  present  time  is 
from  a  week  to  two  weeks  behind  on  deliveries. 

Conduit. — Demand  has  been  steady,  the  smaller  sizes 
showing  the  most  activity.  Prices  remain  unchanged, 
jobbers'  quotations  this  week  being  as  follows:  For  i-in. 
black  pipe  in  2.500-ft.  lots,  $48.90;  3-in.,  $62.70,  and  1-in. 
$89..32  per  1,000  ft.  Galvanized  pipe  in  the  same  sizes 
was  quoted  at  $.53.97,  $69.58  and  $99.47  per  1,000  ft. 

Flexible  Armored  Conductor. — This  material  continues 
in  strong  demand  and,  while  jobbers  are  able  to  make 
immediate  delivery  of  small  quantities,  stocks  are  rather 
spotty.  Some  manufacturers  cannot  make  deliveries  short 
of  two  or  three  weeks.  No  change  in  price  was  reported. 
No.  14,  two-wire,  single-strip,  was  quoted  at  $44.50  to 
$46  per  1,000  ft.,  and  double-strip  at  $46.50  to  $48  per 
1,000  ft.  in  lots  of  that  quantity. 

Rubber-Covered  Wire. — Although  quotations  on  copper 
have  strengthened,  this  has  not  yet  been  reflected  in  prices 
on  rubber-covered  wire  in  this  section.  Large  stocks  in 
some  jobbers'  hands  tend  to  hold  prices  at  their  present 


level.  No.  14  was  quoted  this  week  at  $6.50  to  $6.77  per 
1,000  ft.  in  5,000-ft.  lots. 

Motors. — Two  leading  manufacturers  have  announced  a 
reduction  in  the  prices  .of  alternating-current  motors.  The 
new  prices  are  from  3  per  cent  to '13  per  cent  lower  than 
formerly  and   apply  to  some  motors  up   to  50  hp.  in  size. 

Lamp  Cord. — There  has  been  no  change  in  demand  for 
this  material.  Stocks  generally  are  good.  No.  18,  cotton, 
twisted,  is  quoted  at  $12.90  per  1,000  ft.,  and  parallel  in 
the  same  size  at  $15.60  per  1,000  ft. 

Fuse  Plugs. — Demand  is  steady,  and  most  jobbers'  stocks 
are  fair  to  good.  In  lots  of  1,000  or  more  standard  fuse 
plugs  sell  for  $22  per  1,000. 

Heating  Appliances. — Household  devices,  including  grills, 
chafing  dishes,  curling  irons  and  hollow  ware,  show  more 
activity.  Jobbers  report,  however,  that  orders  are  for 
smaller  quantities  than  last  year  and  a  last-minute  rush 
is  expected.    Stocks  are  fair  and  prices  remain  unchanged. 


CHICAGO 


Activity  along  electrical  fines  continued  fairly  steady 
during  the  week.  Wiring  materials  in  general  have  not 
advanced  in  price  and  are  moving  fairly  well.  A  few 
jobbers  report  that  Chi'istmas  business  has  started  and 
is  progressing  well.  Since  the  industries  have  not  been 
operating  at  capacity  for  some  time,  the  call  for  motors 
of  large  size  has  been  dull,  and  the  demand  for  fractional- 
horsepower  motors  here  has  not  been  very  much  better, 
although  prices  quoted  are  often  cut. 

Although  unsettled  disputes  in  the  building  industry 
combined  with  the  approach  of  winter  have  tended  to  reduce 
the  number  of  building  permits  issued  for  November,  the 
total  number  of  permits  for  that  month  was  721,  with 
a  valuation  of  $12,389,000,  an  increase  over  the  number 
issued  in  November,  1920,  of  481.  The  citizens'  committee 
which  is  backing  the  Landis  award  is  making  the  majority 
of  reluctant  contractors  and  building  trade  unions  see  some 
light  on  this  matter.  During  the  week  it  was  announced 
that  the  builder  who  had  been  refused  a  loan  of  more  than 
$1,000,000  by  reason  of  his  failure  to  obey  the  Landis  wage 
award  had  changed  his  mind  and  is  willing  to  abide  by  it. 

Wire. — Activity  on  rubber-covered  No.  14  is  still  main- 
tained at  prices  varying  between  $6.40  to  $6.60  per  1,000 
ft.  in  5,000-ft.  lots.  Some  jobbers  have  good  ptocks, 
though  the  niajoi-ity  of  them  are  operating  on  fairly  low 
supplies.  Weatherproof  wire  is  continuing  its  steady  move- 
ment and  is  still  selling  at  about  16J  cents  per  pound  in 
l,OOG-lb.  lots.     Bare-wire-  base  is.  also  quoted  at  16i  cents. 

Flexible  Armored*  Conductor. — This  material  is  going 
fairly  well.  No.  14  two-wire,  double-strip,  varies  from  $44 
to  $50  per  1,000  ft.  in  5,000-ft.  lots. 

Conduit. — The  call  for  conduit  is  holding  steady  along 
with  wire,  and  some  good  prices  have  been  quoted  by  a 
few  jobbers.  Black  i-in.  pipe,  in  lots  of  5,000  ft.  sells  at 
prices  between  $43  and  $48  per  1,000  ft. 

Heating  Appliances. — Good  sales  on  these  are  reported, 
but  several  dealers  declare  that  the  people  in  general 
are  so  interested  in  prices  that  they  do  not  buy  until 
after  they  have  "shopped  around"  for  better  quotations.  On 
the  whole,  dealers'  stocks  are  sufl^cient. 

Motors. — Large-size  motors  are  not  moving  well,  although 
one  manufacturer  reports  sales  on  several  large-size 
synchronous  motors  to  central-station  and  industrial  plants. 
Another  company  has  revised  its  price  lists,  which  now 
contain  reductions  in  some  cases  amounting  to  about  8 
per  cent.  Fractional-horsepower  motors  are  moving  better 
than  the  larger  sizes. 

Signs. — Electrical  signs  are  reported  moving  briskly, 
with  an  increase  over  the  preceding  month.  This  activity 
includes  both  large  and  small  sizes. 

Meters. — Sales  have  held  steady  during  the  last  month. 
Demand  for  switchboard  meters  for  central  stations  has 
increased  every  month  since  July,  but  at  present  they 
are  moving  a  little  slower.  The  demand  for  portable 
meters  has  been  brisk. 
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BOSTON 

Trade  this  week  is  being  maintained  fairly  well,  with 
unusual  activity  in  linemen's  tools  and  supplies  following 
the  recent  disastrous  sleet  storm.  Cross-arms  are  moving 
faster  for  the  same  reason,  and  the  smaller  companies  have 
been  buying  more  pole-line  material.  Prices  are  lower  on 
several  makes  of  alternating-current  motors,  but  are  steady 
in  other  lines,  barring  upward  tendencies  in  wire.  Open 
weather  has  enabled  building  operations  to  be  continued 
into  early  winter.  General  industry  in  New  England  looks 
much  more  hopeful,  although  the  metaT-working  plants  are 
slow  to  advance  to  large  volumes  of  business.  No  short- 
ages of  supplies  are  reported  outside  linemen's  equipment. 
Central-station  companies  arc  losing  considerable  revenue 
from  interrupted  street-lighting  and  residential  service,  but 
service  is  rapidly  being  restored  by  extra  crews.  The 
beginnings  of  a  holiday  retail  trade  in  appliances  are  now 
well  apparent. 

Motors. — Prices  on  three  representative  makes  of 
alternating-current  motors  have  been  reduced  from  5  to 
13  per  cent,  varying  according  to  sizes  and  tJT)es.  Larger 
motors  are  less  affected,  one  leading  maker  of  units  of 
50-hp.  to  100-hp.  rating  having  made  no  change  in  these. 
One  manufacturer  has  reduced  his  squirrel-cage  motors  of 
5  hp.  and  under  by  10  per  cent.  Direct-current  motors  are 
firm.  Inquiries  are  better,  with  gradual  improvement  in 
orders. 

Wire. — The  market  is  rather  dull,  notwithstanding  up- 
ward price  tendencies.  Reserve  stocks  of  public  utilities 
were  large  enough  to  mean  little  immediate  increase  in 
purchases  for  post-storm  reconstruction.  No.  14  rubber- 
covered  was  moving  Monday  at  $6.25  per  1,000  ft.  in 
5,000-ft.  lots  to  $5.75  in  25,000-ft.  lots.  Weatherproof  base 
is  16  cents,  and  bare  base,  with  slight  movement,  15i  cents. 

Flashlamps  and  Dry  Cells.^Jobbers  report  a  good  sea- 
sonal business,  without  spectacular  sales  resulting  from 
the  temporary  interruption  of  street-lighting  and  residen- 
tial service.  Undoubtedly  retail  demand  has  beeli  some- 
what increased  by  the  recent  storm,  but  it  has  not  hit 
the  distributer  to  any  extent. 

Appliances. — Quickened  retail  trade  is  evident  in  the 
smaller  appliances,  but  washers  and  cleaners  are  dull  this 
week.  Interest  in  hollow  ware,  radiators  and  portable 
lamps   is  encouraging.     Stocks   are  plenty  large. 

Linemen's  Tools. — Climbers'  straps,  body  belts,  etc.,  are 
very  scarce,  following  the  requirements  of  line  reconstruc- 
tion due  to  the  recent  storm.  Among  even  the  largest 
houses  this  material  was  at  a  premium  Monday. 

Pole-Line  Material. — Cross-arms  are  in  great  demand, 
but  stocks  are  apparently  satisfactory.  Poles  are  moving 
a  trifle  faster  as  a  result  of  last  week's  storm.  One 
leading  house  sold  three  carloads  of  poles  and  10,000  cross- 
arms  last  week,  chiefly  to  smaller  utilities.  Hardware  is 
plentiful,  and  reserve  stocks  among  users  are  being  drawn 
upon  to  meet  the  reconstruction  needs. 


ATLANTA 


Electrical  jobbing  interests  report  a  slight  falling  off  in 
the  volume  of  orders  during  the  past  week,  caused  largely 
by  the  fact  that  the  more  substantial  firms  had  placed 
holiday  orders  previous  to  this  time,  while  the  smaller 
firms  are  holding  off  as  long  as  possible.  The  jobbers 
seem  to  think  that  within  the  next  ten  days  or  two  weeks 
the  volume  will  again  increase  as  fill-in  orders  for  holiday 
goods  begin  to  materialize.  Orders  from  contractors  for 
wiring  material  continue  to  hold  up  quite  satisfactorily, 
owing  largely  to  the  record  building  that  is  going  on 
throughout  the  section.  In  Atlanta  all  building  records 
for  the  month  of  November  have  been  broken,  the  total 
valuation  reaching  $667,661,  making  the  aggregate  for  the 
year  $10,666,220,  as  against  $13,000,000  for  the  same  period 
of  1920,  when  prices  wore  much  higher.  It  is  worthy  of 
note  that  May,  July,  August,  October  and  November  of 
1921  have  exceeded  the  same  months  of  1920,  while  Septem- 
ber was  practically  the  same  as  in  1920.  Building  permits 
in  the  principal  cities  of  the  Sixth  Federal  Reserve  Dis- 


trict for  October  totaled  3,126,  valued  at  $5,716,912.  Of 
the  eight  lines  of  wholesale  activities  in  this  section,  five 
showed  increases  in  sales  during  the  month  of  October 
over  the  previous  month,  while  in  the  three  lines  showing 
decreases  the  drops  were  very  slight. 

Air  Heaters. — Owing  to  the  very  rnild  weather  this  line 
is  dormant.  Because  of  the  heavy  carry-over  from  last 
winter,  few  orders  are  being  made  on  manufacturers,  and 
all  jobbers  report  very  satisfactory  stocks  on  hand. 

Poles. — A  recent  price  reduction  of  approximately  10 
per  cent  seemed  to  stimulate  the  movement  of  poles,  and 
all  jobbers  report  very  satisfactory  orders.  Chestnut  and 
cypress  varieties  continue  to  lead  in  popularity,  one  jobber 
reporting  that  sales  in  the  latter  variety  this  week  equaled 
those  for  any  month  since  April.  Producers  have  good 
stocks   on   hand   and  are   making  prompt   shipments. 

Oil-Engine  Generating  Sets. — An  extensive  campaign  by 
one  of  the  jobbers  in  this  section  is  causing  an  increased 
movement  in  individual  lighting  plants,  while  reports  in- 
dicate that  there  is  increased  interest  in  and  up  to  100-hp. 
sets.  Stocks  in  the  smaller  sizes  are  low,  but  factory 
shipments  on  the  larger  sizes  are  prompt.  A  recent  price 
reduction  of  from  10  per  cent  to  12  per  cent  is  reported. 

Industrial  Motors. — Increased  industrial  activity  is  re- 
sponsible for  increased  sales  in  this  line,  particularly  in 
the  past  two  weeks.  There  is  an  increased  demand  to  be 
noted  in  s>Tichronous  motors,  as  well  as  in  induction  motors 
for  ice-plant  operation.  Stocks  are  good  with  shipments 
from  one  to  four  weeks. 

Heating  Appliances. — Owing  to  the  holiday  demand  busi- 
ness is  very  brisk,  \vith  flatirons  leading  in  sales.  Hollow 
ware  is  also  reported  as  moving  satisfactorily.  Confidence 
in  the  price  guarantee  to  Jan.  1  is  assisting  mat«rially  in 
the  sales  to  the  retail  trade.  Stocks  are  in  fair  to  good 
condition. 

Washing  Machines. — A  price  reduction  of  approximately 
12  per  cent  in  this  speciality  was  announced  this  week. 
A  feeling  is  quite  apparent  among  all  the  trade  that 
considerable  time  will  elapse  before  this  line  will  again 
become  active.    All  firms  report  heavy  stocks  on  hand. 


ST.  LOUIS 


A  slight  recession  in  the  volume  of  sales  was  experienced 
by  jobbers  here  last  week,  but  it  was  not  of  sufficient 
magnitude  to  cause  concern.  In  fact,  except  for  these 
slight  variations,  business  has  been  steadily  bettering  for 
several  months.  November  sales  of  the  various  jobbers 
were  from  10  per  cent  to  15  per  cent  'oetter  than  those 
for  October.  Demand  for  electrical  goods  for  use  in  resi- 
dential construction  is  falling  off  slightly,  and  the  appli- 
ance business  is  taking  its  normal  decline,  but  these  factors 
are  to  a  large  extent  offset  by  better  buying  on  the  part  of 
industrial  concerns. 

While  buying  in  every  field  is  on  a  very  conser\-ative 
baris,  business  throughout  this  entire  territory  is  gradually 
bettering.  The  farmers  have  been  in  a  precarious  position 
because  of  the  marked  drop  in  prices  for  farm  products, 
but  are  showing  some  ability  to  get  out  of  their  diflSculties. 
Factories  are  continually  increasing  their  production. 
Shoe  factories  are  all  running  well,  and  those  making  the 
lower-priced  shoes  are  operating  at  capacity.  All  metal 
industries  are  in  improved  condition  and  a  number  of 
the  steel  mills  are  running  full  force.  The  packing  plants 
are  quite  busy,  but  may  be  adversely  affected  by  a  strike 
expected  to  be  called  next  week.  Woodworking  plants 
are  steadily  increasing  their  output. 

Wire. — Movement  for  the  week  was  about  the  same  as 
for  the  past  month,  though  some  decline  was  felt  in  the 
call  for  No.  14  rubber-covered.  Stocks  are  becoming  more 
in  line  with  the  demand.  No.  14  rubber-covered  is  selling 
for  $6.50  per  1.000  ft.  in  5,000-ft.  lots  and  for  $6.40  per 
1,000  ft.  in  10,000-ft.  lots.  The  base  price  on  bare  is 
$15  per  100  lb.  and  that  for  weather-proof  is  $15.50  per 
100  lb. 

Tape. — In  100-lb.  lots  rubber  tape  is  priced  at  36  cents 
per  pound,  friction   at  38  cents   and  sticker  at  34  cents. 
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Stocks  have  been  increased  to  a  normal  basis  and  sales 
are  maintained  in  good  volume. 

Lamp  Cord. — Cotton  cord  is  moving  fairly  well,  but  the 
silk-covered  is  still  quiet.  Good  stocks  are  on  hand  in  the 
cotton,  but,  because  of  the  slow  movement,  silk  stocks 
are  very  low.  In  5,000-ft.  lots  No.  18  twisted  cotton  is 
selling  for  $18  per  1,000  ft.,  No.  18  twisted  silk  for  $27, 
per  1,000  ft.,  and  No.  18  parallel  silk  for  $28.80  per  1,000  ft. 

Knobs. — "Nail-it"  knobs  are  quoted  at  $19.50  per  1,000 
in  barrel  lots,  with  slightly  easier  prices  where  large  stocks 
were  bought  before  the  recent  price  increase.  The  demand 
has  been  strong  and  stocks  generally  are  in  line. 

Fuses. — Lower  prices  prevail  on  plug  fuses,  the  clear- 
window  style  being  sold  for  $2.75  per  100.  Stocks  have 
been  short  but  are  well  up  this  week.  The  demand  is 
holding  up  in  good  shape  and  the  I'ailroads  have  recently 
been  heavy  buyers. 

Sockets.^ — Improved  sales  are  reported  and  stocks  are 
complete.  The  following  are  representative  prices  when 
sold  in  standard  packages:  Key,  $18.15  per  100;  keyless, 
$16.50  per  100;  pull,  $33  per  100. 

Conduit. — Brisk  sales  are  reported  by  a  number  of 
jobbers.  The  low  stocks  in  the  smaller  sizes  have  been 
built  up,  and  the  heavy  stocks  in  the  larger  sizes  have 
been  to  a  slight  extent  decreased.  The  following  net  prices 
have  been  established:  In  bundle  lots  of  100  ft.,  J-in. 
black,  $4.73  per  100  ft.,  and  J-in.  galvanized,  $5.32  per 
100  ft.;  in  bundle  lots  of  50  ft.,  i-in.  black,  $6.20  per  100 
ft.,  and  i-in.  galvanized,  $6.86  per  100  ft. 


SALT  LAKE  CITY— DENVER 

"Say  Merry  Christmas  electrically"  is  the  holiday  slogan 
of  electrical  dealers.  The  campaign  is  launched  and,  backed 
by  liberal  advertising,  bids  fair  to  bring  a  big  volume  of 
sales.  Just  now  the  daily  papers  are  carrying  more  electri- 
cal merchandise  advertising  than  has  been  seen  in  their 
columns  for  many  months.  On  many  items  price  reduc- 
tions are  featured  as  the  chief  selling  argument.  Jobbers 
report  that  while  dealers  are  not  stocking  holiday  merchan- 
dise in  big  quantities,  yet  they  are  placing  ord3rs  that 
indicate  considerable  anticipated  activity.  Jobbers'  stocks 
are  good. 

Heavy  tax  delinquencies,  especially  among  farmers,  are 
evidence  that  money  is  still  tight  and  that  Christmas 
spending  will  be  conducted  along  exti-emely  frugal  lines. 
It  is  still  hard  to  negotiate  loans,  except  from  sources 
provided  by  the  government  as  emergency  help.  A  "buy- 
something-made-of-copper"  campaign  has  been  started  in 
the  hope  that  a  larger  demand  for  the  product  will  be 
created  and  the  revival  of  the  industry  hastened. 

Buying  generally  is  improved  over  the  condition  that 
has  obtained  for  several  weeks.  A  flurry  of  snow  and  a 
sharp  cold  wave  have  revived  shopping  gratifyingly. 

Christnjas-Tree  Lighting  Outfits. — Dealers  are  stocking 
well  in  anticipation  of  a  good  demand.  Units  of  light 
festoons  that  can  be  plugged  on  and  lengthened  indefinitely 
are  most  called  for.     Stocks  will  likely  be  ample. 

Flashlights. — Flashlights  are  in  high  favor  as  a  gift 
for  men  and  boys.  The  holiday  trade  will  be  up  to  standard, 
jobbers  say.     Dealers  are  stocking  a  good  assortment. 

Electric  Dishwashers. — Dishwashers  are  making  slow 
progress  in  finding  a  market  m  this  region.  The  need  for 
such  an  appliance  does  not  seem  imperative  enough  to 
the  housewife  to  warrant  the  investment.  The  size  for 
domestic  use  is  selling  at  about  $100  to  $125.  A  great 
deal  of  educational  work  is  benig  done  by  the  jobbers. 

SAN  FRANCISCO 
Business  conditions  are  much  better  and  are  more  nearly 
approaching  the  briskness  of  the  summer  of  1920.  Christ- 
mas business  especially  is  of  an  appreciable  volume,  many 
firms  reporting  that  early  in  December  it  already  surpassed 
the  sales  of  Christmas  week  last  year.  However,  1922  is 
being  conservatively  expected  just  about  to  equal  the  busi- 
ness volume  of  this  year.    Export  businfcst  is  far  better  than 


it  was  a  few  months  ago.  Its  volume  is  chiefly  composed 
of  such  natural  products  as  oil  and  dried  fruit,  but  the  fact 
that  this  business  is  better  proves  that  the  export  business 
is  opening  up. 

The  list  of  building  permits  for  November,  1921,  is  as 
follows:  Los  Angeles,  $8,454,387;  San  Francisco,  $2,444,606; 
Oakland,  $1,235,174.  The  corresponding  figures  for  Novem- 
ber, 1920,  were  as  follows:  Los  Angeles,  $6,267,660;  San 
Francisco,  $1,340,950;  Oakland,  $563,676.  San  Francisco 
shows  a  steady  and  cumulative  increase  of  building  since 
the  building  strike  of  last  summer. 

Fuse  Plugs. — New  prices  on  standard  125-volt  non-re- 
fillable  fuse  plugs  are  $2.75  per  100  in  package  lots,  with 
a  7J  per  cent  better  price  in  quantities  of  5,000.  Sales  are 
good  and  local  stocks  are  well  maintained. 

Snap  Switches. — Indicating  snap  switches  of  5-amp.  rat- 
ing are  now  selling  for  23c.  each,  non-indicating  for  20c. 
each  in  standard  package  lots.  Carton  lots  take  a  10  per 
cent  higher  price.     Local  stocks  are  good. 

Push  Switches. — Radio-handle  push  switches  are  being 
sold  in  standard  package  lots  for  54c.  each  in  the  single- 
pole  cheaper  grade  and  at  63c.  each  for  the  higher  grade. 
Three-way  switches  of  this  kind  are  selling  respectively 
for  90c.  and  $1.08  each.  Cartons  take  a  15  per  cent  addi- 
tion to  the  above  prices. 

Wire. — No.  14  rubber-covered,  single-braid,  solid  is  be- 
ing quoted  generally  at  $7  per  1,000  ft.  in  5,000-ft.  lots,  with 
5  per  cent  additional  for  single  coils.  Weatherproof  wire 
is  moving  rather  slowly.  What  little  is  being  sold  is  priced 
at  19c.  per  pound  for  the  base  sizes  of  the  three-braid  solid 
style  in  500-lb  lots. 


SEATTLE— PORTLAND— SPOKANE 

A  terrific .  gale  struck  Portland  on  Thursday,  Dec.  1, 
the  worst  in  twenty  years,  and  the  high  wind  together  with 
falling  trees  interfered  with  service  seriously  and  caused 
considerable  damage  to  the  distribution  lines  and  service 
lines  of  the  light  and  power  and  telephone  utilities.  Stocks 
of  line  hardware,  insulators  and  some  sizes  of  wire  of  the 
local  electrical  supply  houses  were  in  many  instances 
entirely  depleted  as  a  result  of  the  unprecedented  demand 
for  these  lines  occasioned  by  the  sleet  storm  of  the  previous 
week,  which  did  damage  to  distribution  and  service  lines 
amounting  to  many  thousands  of  dollars.  Manufacturers 
and  jobbers  report  business  a  trifle  weaker,  probably  owing 
primarily  to  the  stormy  weather.  Activity  centers  around 
heating  devices,  lamps,  fixtures,  wiring  materials  and 
holiday  goods. 

A  well-sustained  building  program  in  and  around  Seattle 
makes  rubber-covered  wire,  porcelain  and  other  material 
entering  into  this  class  of  construction  in  good  demand. 
Lumber  shipments  and  production  show  a  slight  falling 
off  from  previous  weeks,  indicating  something  of  a  slow- 
ing down  of  the  activities  in  the  industry. 

The  following  quotations  come  from  Seattle:  ' 

Knife  Switches. — A  price  reduction  of  20  per  cent  became 
eflfective  during  the  week.  Safety  switches  are  required  in 
th  urban  districts  by  city  ordinance,  whereas  open  switches 
are  sold  largely  through  the  country  districts.  Unfused 
double-pole,  single-throw  30-amp.  switches  sell  at  $1  each. 

Tape. — The  demand  for  this  item  is  fair.  Slight  in- 
creases in  price  for  certain  of  the  better  qualities  were 
recently  made.  Half-inch  friction  tape  now  sells  at  $25.95 
per  100  rolls. 

Sockets. — Sockets  in  standard  packages  are  quoted  as 
follows:  Pull-chain,  $36.60;  key,  $19.80;  keyless,  $18. 
Jobbers  note  a  tendency  on  the  part  of  retailers  to  buy 
parts  rather  than  standard  packages.  This  procedure 
enables  them  to  make  up  from  parts  the  sockets  desired 
and  considerably  cut  down  the  stock  which  they  must  carry. 

Christmas  Business. — Retailers  apparently  are  not  laying 
in  Christmas  stocks  as  heavily  as  could  be  expected,  but 
seem  to  be  going  on  the  supposition  that  the  jobbers  will 
carry  the  stock  for  them,  and  it  is  feared  that  there  may 
be  some  disappointment  later  owing  tc  short  jobbers'  stocks. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Kilbourne-Clark  to  Have 
New  Factory 

The  Kilbourne-Clark  Mamrfacturing 
Company,  whose  Seattle  (Wash.)  plant 
was  recently  purchased  by  the  West- 
inghouse  Electric  &  Manufacturing 
Company  to  be  used  as  its  North- 
western distributing'  headquarters,  will 
occupy  a  new  factory  which  is  being 
erected  at  the  corner  of  First  Avenue 
South  and  Spokane  Street.  When  com- 
pleted the  building  will  be  one  of  the 
most  complete  in  the  West  and  will 
employ  approximately  300  men.  The 
company  will  continue  to  manufacture 
electrical  and  wireless  equipment. 

Robbins  &  Myers  to  Make 
Radio  Apparatus 

Announcement  was  made  at  a  con- 
ference of  district  sales  managers  of 
the  Robbins  &  Myers  Company  of 
Springfield,  Ohio,  held  in  that  city  Nov. 
2.5  to  29  inclusive  that  the  company 
would  begin  the  manufacture  of  high- 
voltage  raiiio  apparatus.  This  is  a  new 
line  for  the  Robbins  &  Myers  Company, 
which  heretofore  has  devoted  its  activi- 
ties to  the  making  of  motors  for  power 
machinery,  fans,  etc. 

District  sales  managers  from  all  parts 
of  the  country  were  present  at  the 
conference  and  reported  on  conditions 
in  their  territory.  In  the  main  a  spirit 
of  optimism  pervaded  the  conference 
over  the  outlook  for  the  coming  year, 
although  some  of  the  managers  re- 
ported that  conditions  in  their  districts 
were  not  promising  owing  to  local  de- 
pression. Sales  and  advertising  plans 
for  1922  were  explained  and  discussed. 

The  company  expects  largely  to  in- 
crease production  after  Jan.  2.  The 
plants  at  Springfield  will  be  closed  from 
Dec.   17  to  Jan.  2  for  inventory. 


Motor  Manufacturer  (o  Increase 
Output  with  New  Factory 

Plans  arc  under  way  by  the  Jeannin 
Electric  Company,  Toledo,  Ohio,  for  the 
construction  of  a  new  factory^  accord- 
ing to  an  announcement  of  the  com- 
pany. The  new  building,  which  will  be 
situated  at  Fassett  Street  and  the  New 
York  Central  crossing,  will  enable  the 
company  to  triple  the  present  output  of 
single-pha.se,  repulsion  induction  elec- 
tric motors,  ranging  from  J  hp.  to  25 
hp. 

Work  on  the  first  unit,  which  is  to 
consist  of  a  one-story  brick  and  con- 
crete factory  building  and  an  office 
building,  has  been  started  and  is  ex- 
pected to  be  finished  by  Jan.  1.  The 
plans  are  so  drawn  that  additional  units 
may  be  added  as  needed.  The  com- 
pany had  not  expected  to  build  for 
another  year,  but  a  sudden  increase  in 
orders  caused  the  officials  to  take  the 
necessary  steps  for  the  return  to  bet- 
ter business  conditions,  which  they  an- 
ticipate from  the  recent  influx  of  orders. 

The   company  was   fonned   in   July, 


1919,  and  started  production  immedi- 
ately. It  has  had  a  rapid  growth.  At 
the  present  plant,  on  Eleventh  Street 
near  Monroe  Street,  it  employs  fifty 
men,  while  in  the  new  plant  it  will 
employ  150  men,  consisting  largely  of 
skilled  labor.  The  officers  are:  Carl  H. 
Clement,  president;  H.  W.  Jeannin, 
vice-president,  and  M.  C.  Seeley,  sec- 
retary.    The  capitalization  is  $250,000. 

Apex  Company  Adds  Ironer 
to  Line 

The  addition  of  an  electric  ironer  to 
the  other  home  appliances  manufac- 
tured by  the  Apex  Electrical  Distribut- 
ing Company,  Cleveland,  Ohio,  has  just 
been  announced.  The  company  has  been 
manufacturing  suction  cleaners  and 
washing  machines.  The  ironer  is  be- 
ing made  in  the  42-in.  size  and  is  gas- 
heated  and  electrically  operated.  It  is 
listed  at  $137.30  east  of  Denver  and 
at  $147.50  in  Denver  and  west  of  there. 


Two- Year  Construction  Record 
for  Stone  &  Webster 

Within  the  last  two  years  steam  and 
hydro-electric  plants  have  been  com- 
pleted or  placed  under  construction  for 
public  utilities  by  Stone  &  Webster, 
Inc.,  to  the  extent  of  328,700  kva.  in 
seventeen  companies  and  independent 
boiler  plants  for  five  other  companies, 
aggregating  20,521  boiler-hp.  Con- 
struction work  of  various  kinds  for 
sixteen  diflferent  companies  was  begun 
this  year. 


Vacuum  Company  Issues 
Lubrication  Data 

Four  carefully  prepared  pamphlets 
dealing  with  the  proper  lubrication  .of 
horizontal  steam  turbin.*s,  stationary 
steam  engines,  oil  engines  of  the  sur- 
face ignition  type  and  air  compressors 
have  just  been  issued  by  the  Vacuum 
Oil  Company,  New  York,  for  distribu- 
tion to  central  stations  and  owners  of 
private  power  plants.  The  booklets  ai-e 
profusely  illustrated,  showing  by  dia- 
grams and  pictures  the  operation  and 
the  methods  of  lubrication  of  the  vari- 
ous power  units  described. 


Increased  Sale  of  Commutator 
Dressers  Noticed 

Orders  booked  by  the  Ideal  Commu- 
tator Dresser  Company  for  commuta- 
tor dressers  during  the  past  few  months 
have  shown  a  very  good  percentage 
of  increase,  according  to  J.  W.  Becker 
of  that  company.  Both  central-station 
companies  and  industrial  plants  are 
ordering  more  freely  than  was  the  case 
six  months  ago,  indicating  increased 
activity.  On  account  of  larger  sales 
and  increased  production,  according  to 
the  announcement,  a  reduction  in  price 
has  recently  been  put  into  effect  by  the 
company. 


Navy  Magnet  Wire  Order 
to  Rockbestos 

The  Rockbestos  Products  Corporation, 
New  Haven,  Conn.,  has  announced  that 
it  has  secured  the  order  for  the  asbes- 
tos-insulated magnet  wire  to  be  used 
in  the  electrical  installations  on  a  num- 
ber of  United  States  Navy  submarines 
now  under  construction.  The  order  was 
placed  by  the  Ridgeway  Dynamo  & 
Engine  Company,  Ridgeway,  Pa.,  which 
has  the  contract  for  the  entire  elec- 
trical installation.  It  is  estimated  that 
.■ibout  twenty-six  tons  of  this  kind  of 
wire  will  be  required. 


Storage-Battery  Campaign 
in  Newspapers 

In  an  effort  to  familiarize  the  public 
with  the  various  uses  of  storage  bat- 
teries and  to  create  confidence  in  the 
ability  of  battery-propelled  vehicles  to 
compete  with  gasoline  vehicles,  the 
Electric  Storage  Battery  Company, 
Philadelphia,  is  carrying  on  a  wide- 
spread newspaper  advertising  cam- 
paign. The  latest  advertisement  ap- 
peared on  .Nov.  17  in  133  newspapers, 
published  in  117  cities  throughout  the 
country.  The  combined  circulation  of 
these  papers  is  more  than  8,000,000, 
and  the  company  estimates  that  this 
means  that  the  advertisement  will  be 
brought  to  the  attention  of  over  25,- 
000,000  people  throughout  the  country. 
The  latest  advertisement  in  the  series 
is  entitled  "Lifting  Labor's  Yoke"  and 
emphasizes  the  part  that  industrial 
tractors  are  playing  in  industrial  plants 
and  in  moving  baggage  and  freight  for 
railroads. 


Westinghouse  Opens  New  Radio 
Broadcasting  Station 

On  account  of  the  great  success  and 
widespread  interest  that  have  been  the 
outcome  of  pioneering  in  radio-telephone 
broadcasting  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  the 
company  has  announced  a  complete 
plan  for  covering  the  United  States 
with  a  service  to  the  home  that  will 
allow  anyone  anywhere  in  the  country 
to  enjoy  the  many  benefits  of  radio. 
The  first  radio  broadcasting  station  of 
its  kind  in  the  country  has  been  oper- 
ated at  East  Pittsburgh,  Pa.,  for  the 
past  twelve  months. 

In  order  to  cover  certain  parts  of 
the  country  not  reached  by  ;his  sta- 
tion and  to  intensify  the  service  to 
other  parts,  the  Westinghouse  company 
has  laid  out  a  complete  pi-ogram  and 
has  added  three  stations.  At  Spring- 
field, Mass.,  station  W'BZ  supplies  New 
England;  at  Newark,  N.  J.,  station 
WJZ  takes  care  of  the  Middle  .Atlantic 
and  Southern  States,  and  at  Chicago, 
station  KYW  gives  service  to  the  Mid- 
dle and  Western  States. 

The  service  at  East  Pittsburgh 
started  with  the  transmission  of  Presi- 
dential election  returns  in  November. 
1920,  and  has  progressed  through  the 
broadcasting  of  phonograph  music, 
entire  church  services,  speeches  of 
prominent  men.  acts  from  theaters, 
musical  recitals,  sporting  events,  mar- 
ket reports  and  national  and  interna- 
tional news  of  all  sorts.  There  will  be 
various  local  featui-es  at  the  other  sta- 
tions, including  broadcasting  of  com- 
plete operas  from  Chicago. 

In  order  to  perfect  the  transmission 
of  music  by  radio,  engineers  of  the 
Westinghouse  company  have  made  con- 
siderable research  studies  of  the  diflfer- 
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9nt  frequencies  of  music.  A  studio  has 
been  built  especially  for  the  singing  of 
artists  so  that  the  reproduction  will  be 
accurate.  The  studio  at  East  Pitts- 
burgh consists  of  a  room  20  ft.  x  30 
ft.  completely  lined  with  burlap  and 
cloth  and  without  windows,  so  that 
there  will  be  no  reflection  of  sound.  A 
chait  is  used  to  determine  the  proper 
position  of  the  microphone  and  a  report 
is  made  for  each  musical  selection. 
These  reports  are  checked  later  with 
the  reception  qualities  at  a  receiving 
outfit.  Data  already  obtained  indicate 
the  proper  methods  of  transmitting 
various   types  of  music. 


Independent  Steel  Merger 
Reports  Confirmed 

Reports  that  plans  are  under  way 
for  merging  several  independent  steel 
companies  have  been  confirmed  by 
James  A.  Campbell,  president  Youngs- 
town  Sheet  &  Tube  Company,  who 
states  that  consolidation  of  his  company 
with  the  Steel  &  Tube  Company  of 
America  and  the  Inland  Steel  Company 
is  under  consideration  and  may  be  put 
through  by  April  1,  1922. 

It  is  further  reported   that  another 


New  G.  E.  Cable  Shop  at 
Schenectady 

Increased  facilities  for  the  manufac- 
ture of  paper-insulated  cable  are  af- 
foi'ded  the  General  Electric  Company 
by  the  recent  completion  at  Schenectady 
of  a  new  cable  shop  having  85,000  sq.ft. 
of  floor  space.  The  new  shop  is  850  ft. 
long  by  100  ft.  wide.  The  various  ma- 
chines in  the  shop  are  so  arranged  that 
the  raw  materials  enter  at  one  end  of 
the  building  and  the  finished  lengths  of 
cable,  tested  and  wound  on  reels  ready 
for  shipment,  are  loaded  into  cars  at  the 
other  end.  In  their  course  through  the 
building  the  cables  are  stranded,  in- 
sulated, leaded  and  tested  for  dielectric 
Strength,   insulation   resistance,   etc. 

Among  the  various  machines  are  a 
number  of  large  bobbin  stranders,  high- 
speed insulation  machines  for  apply- 
ing the  paper  insulation,  impregnating 
vats,  vacuum  driers,  lead  presses  for 
applying  the  lead  sheaths,  and  a  num- 
ber of  other  machines  for  various  pur- 
poses, such  as  applying  band  steel 
armor,  wire  armor,  or  coating  the  cables 
with  compounded  jute. 

Besides  the  lead-sheathed  paper-in- 
sulated cable,  the  shop  is  equipped  for 
making  single  and  multiple  conductor 


GENERAL  ELECTRIC  CABLE  SHOP    AT  SCHENECTADY  EQUIPPED  WITH 
MOST  MODERN  CABLE-MAKING  APPARATUS 


steel  merger  is  being  considered,  to  in- 
clude the  Republic  Iron  &  Steel  Com- 
pany, Mid  vale  Steel  &  Ordnance  Com- 
pany, Lackawanna  Steel  Company, 
Brier  Hill  Steel  Company,  Youngstown 
Sheet  &  Tube  Company,  Steel  &  Tube 
Company  of  America  and  Inland  Steel 
Company.  Both  of  the  proposed  con- 
solidations, however,  are  far  from  com- 
pleted. 

There  is  reason  to  believe  that 
physical  valuations  of  the  properties 
have  not  yet  been  made  and  that  noth- 
ing like  a  definite  exchange  basis  for 
stocks  of  the  several  companies  has 
been  arrived  at.  The  seven  companies 
together  have  developed  a  producing 
capacity  of  7,400,000  tons  of  steel  and 
an  a'tcreirate  present  capitalization  of 
$467,000,000.  Only  two  of  the  com- 
panies, the  Youngstown  Sheet  &  Tube 
Company  and  the  Steel  &  Tube  Com- 
pany of  America,  make  finished  prod- 
ucts for  the  electrical  industry,  but 
several  others  sell  a  percentage  of  their 
products  to  electrical  manufacturers  as 
raw  material.  It  is  pointed  out  that 
consolidation  of  the  independents  would 
put  them  in  a  position  to  meet  the 
prices  of  the  United  States  Steel  Corpo- 
ration   and   produce   real    competition 


band-steel  armored  cables  and  steel- 
wire  armored  submarine  cables.  Cable 
sizes  which  are  manufactured  at  pres- 
ent range  from  3,000,000  circ.mil  to 
No.  10  B.  &  S.  in  single  conductor,  from 
1,500,000  circ.mil  to  No.  14  in  double- 
conductor  and  from  750,000  circ.mil  to 
No.  14  B.  &  S.  in  three-conductor.  The 
single-conductor  cables  are  made  for 
Y-connected  grounded  neutral  circuits 
up  to  60,000  volts,  60  cycles,  and  the 
three-conductor  ones  up  to  33,000  volts, 
60  cycles. 

The  capacity  of  the  cable  shop  is 
indicated  by  the  amount  of  materials 
used  weekly.  This  totals  300,000  lb.  of 
lead,  300,000  lb.  of  "oppor  and  150.000 
lb.  of  miscellaneous  metal,  such  as  steel 
strip  for  armor,  etc. 

United  Electric  Publishes 
"Red  Band" 

An  article  on  page  1151  of  the  Dec. 
.T  issue  of  the  Electrical  Worij)  stated 
that  a  quotation  relative  to  business 
conditions  had  been  taken  from  the 
liid  linnd,  the  house  organ  of  the  Ohio 
Electric  Company,  Cleveland.  This 
hou.se  organ  is  published  by  the  United 
Electric  Company,  Canton.  Ohio. 


The  American  Battery  Company  has 

changed  its  location  to  2,053-7  North 
Racine  Street  from  1,134  Fulton  Street, 
Chicago.  This  company  manufactures 
storage  batteries,  storage  -  battery 
equipment  and  home  electric  lighting 
apparatus. 

The  Sunbeam  Electric  Manufacturing 
Company,  Evansville,  Ind.,  has  an  order 
for  100  locomotive  headlights  and 
turbo-generators  from  the  Baldwin  Lo- 
comotive Works  in  Philadelphia. 

S.  and  H.  Lippman,  who  have  man- 
aged the  Reliable  Electric  Motor  Com- 
pany, 165  Grand  Street,  New  York  City, 
for  the  past  twelve  years,  have  entered 
the  electrical  supply  field  viith  Max 
Lippman,  under  the  name  of  the  Re- 
liable Electrical  Supply  Company,  at 
the  same  address. 

The  Combustion  Engineering  Cor- 
poration, 43  Broad  Street,  New  York 
City,  announces  the  opening  of  two 
branch  offices,  one  at  216  Latta  Arcade, 
Charlotte,  N.  C,  in  charge  of  T.  E. 
Nott,  and  the  other  at  Seattle,  Wash., 
where  it  is  represented  by  the  Fryer- 
Barker  Company,  1133  Henry  Build- 
ing. 

The  Universal  Electric  Bracket  Com- 
pany, 1109  Pine  Street,  St.  Louis,  has 
been  organized  to  manufacture  on  a 
large  scale  a  recently  developed  device 
for  lighting  brackets  consisting  of  a 
joint  with  metal  and  insulation  so  ar- 
ranged that  all  viriring  in  the  joint  is 
eliminated.  The  device  is  finding  ap- 
plication in  a  number  of  plants,  par- 
ticularly in  the  shoe  industry.  H. 
Scharff  is  manager  of  the  company. 

Candy  &  Company,  401  North  Paul- 
ina Street,  Chicago,  have  purchased 
the  property  of  the  Dearborn  Truck 
Company,  2515  West  Maplewood  Ave- 
nue, which  includes  a  three-story  fac- 
tory, 110  ft.  X  118  ft.  This  building 
will  be  ready  for  occupancy  about  Jan. 
5,  when  Candy  &  Company  will  use 
it    for    making    insulating    materials. 

The  Welborn  Corporation,  incorpo- 
rated under  the  laws  of  Delaware  for 
$4,000,000,  has  been  organized.  The 
corporation   has    acquired    the    patents, 

good  will,  plant  and  equipment  of  the 
oleman  Tractor  Company,  and  also 
the  patent  on  a  new  storage-battery 
electrolyte.  Headquarters  of  the  com- 
pany will  be  in  Kansas  City,  Mo.  The 
officers  are  Frank  I.  Welborn,  presi- 
dent; Earl  L.  Wood,  vice-president  and 
Arthur  Coleman,  secretary. 

The  Hub  Electrical  Supply  Company, 
558  Melrose  Avenue,  New  York,  has 
acquired  the  three-stoi-y  building  at 
616  Courtland  Avenue,  and  alterations 
and  improvements  are  under  way  to 
adapt  the  building  to  the  needs  of  a 
jobber  of  electrical  supplies.  Announce- 
ment was  also  made  that  the  retail 
business  of  the  company  would  be  dis- 
continued at  once  in  order  to  permit 
entire  attention  to  be  devoted  to  job- 
bing. The  company  may  be  addressed 
in  care  of  Martin  Newman. 

The  Standard  Electric  Manufacturing 
Company,  manufacturer  of  schedule 
material,  is  now  occupying  its  new 
building  at  941  Wrightwood  Avenue, 
Chicago.  This  company  was  formerly 
at  21G  North  Clinton  Street,  Chicago. 

The  G-A  Ball  Bearing  Manufacturing 
Company.  3051  West  Lake  Street,  Chi- 
cago, has  purchased  a  site,  124  ft.  x 
324  ft.,  at  3305-35  Harrison  Street,  on 
which  it  is  erecting  a  one-story  factory 
and  office  building  to  contain  22,000 
sq.ft.  and  cost  $50,000. 
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Foreign  Trade  Notes 


DEMAND  POT:  IXST'LATRD  WIRK  IX 
i.'illLE. — Afronling  to  Ci>n.siil  D.  C.  Mc- 
IJonough  at  Conccpcion,  (^hilc,  insulated 
wire  is  one  of  tin-  principal  articles  con- 
taining ru!)ber  which  are  imported  into  that 
part  of  the  country.  Formerly  it  was  im- 
ported principally  from  Germany,  but  now 
it  comes  mainly  from  the  United  States, 
although  Japanese  insulated  wire  is  en- 
tering the  niail<et  and  competition  is  keen. 
Some  English  wire  and  cable  is  also  im- 
ported directly  by  the  West  Coast  Cable 
Company  and  Chile  Telephone  Company, 
Ltd.  (both  Knglish).  The  Chile  Telephone 
Company  controls  most  of  the  telephone 
business  in  Chile  .and  nrakes  its  purchases 
through  its  otllce  in  London,  which  buys 
from  both  England  and  the  United  States. 
The  company  neither  buys  nor  sells  in- 
sulated wire  in  Chile.  The  insulated  wire 
used  in  Chile  is  not  of  the  best  quality. 
Both  the  English  and  the  .lapanese  wire 
are  of  too  trorn]  quality  foi-  this  market. 
The  kind  in  demand  seems  to  be  procurable 
most  f_-asily  in  the   United  States. 

PROPOSED  WATER-POWER  DEVEL- 
OPMENTS IN  ITALY,— The  Provinces  of 
Venezia,  Treviso,  Belluno,  Padova,  Rovigo, 
Vicenza  and  Ferrara,  Electrical  Industries 
states,  are  b.v  a  decree  appearing  in  the 
Gazette  Vfficialr,  authorized  to  form  an 
autonomous  group  for  the  utilization  of  the 
hydraulic  forces  of  the  hydrographic  basins 
of  the  Brenta  and  the  Piave  Rivers  and 
their  tributaries,  as  well  as  the  other  water 
cour.ses  of  the  provinces.  The  bodies  en- 
titled to  form  part  of  the  group  include 
the  various  communes,  reclamation  and  ir- 
rigation consortiums,  chambers  of  com- 
merce, savings  tjanks,  the  Instituto  Fed- 
erale  di  Credito  pel  Risorgimento  delle 
Venezie  and  other  public  bodies  and  com- 
IJanies.  The  group  will  construct  electric 
plants   and   distribute  and  sell  electricity. 

ELECTRICALLY  OPERATED  FLOOD- 
CATES  TO  BE  INSTALLED  IN  INDIA.— 
Details  of  electrically  operated  floodgates 
to  be  erected  at  Hyderadad  Deccan,  India, 
in  connection  with  a  storage  reservoir  now 
being  built  on  the  River  Musi,  have  been 
received  l>y  the  Bureau  of  Foreign  and 
Domestic  Commerce.  Department  of  Com- 
merce. Washington,  D.  C.  This  project  is 
to  prevent  the  recurrence  of  floods  like  th.at 
in  1908,  when  the  unusual  rains  caused  the 
river  to  overflow  its  lianks  and  inundate 
one-fourth  of  the  city  of  Myderadad.  The 
giant  shutters  to  be  installed  will  so  control 
the  discharge  from  the  reservoir  that  the 
maximum  carrying  c-apacit.v  of  the  river 
below  cannot  In  .xii,  ,1,  d.  Further  partic- 
ulars in  regard  tn  iliis  lunject  may  be  ob- 
tained from  tl l.-.iri.al  equipment  divi- 
sion of  the  Bureau  ul  Foreign  and  Domes- 
tic Commerce  by  referring  to  Exhibit  File 
No.  39,353. 

ITALY'S  WATER-POWER  PROJECTS. 
— Italy  is  in  a  position  to  di.spose  of  numer- 
ous easily  exploited  water  powers  in  her 
Alps  and  .-Vpennine  Mountains,  according 
to  advices  received  from  a  foreign  corre- 
spondent to  the  Klix'tkic.m.  World.  If  up 
to  the  present  time,  tliree  .years  after  the 
close  of  the  war.  nothing  lias  been  done  in 
this  respect,  tlie  fault,  it  is  declared,  may 
be  laid  at  the  door  of  the  Italian  govern- 
ment, which  has  di.-iplayi  ci  a  certain  .short- 
sightedness. While  in  Switzerland,  for  in- 
stance, the  feibial  and  various  local  gov- 
erninents  have  l)uill  a  f;re:it  number  of  the 
most  important  electric  power  stations  of 
the  country,  in  llab  all  eli<'tric  works  are 
private  property,  llic  govcrmneiil  tendering 
only  slight  financial  assistance,  and  this 
only  from  time  to  time.  The  chief  cause, 
however,  for  the  paralysis  in  the  Italian 
centrnl-siMtion  industry  is  the  fear  of  for- 
eign .;i|iii:ii,  iiicluding  French,  Swiss  and 
AmerK.iM  ili.ii  Mi,  government  will  pass 
a  jndi'o^i  d  \:i\\  --iirrounding  the  issue  of 
shares  with  certain  disadvantageous  condi- 
tions. For  this  reason  foreign  capitalists 
are  very  chary  nbout  putting  their  inone>- 
into  these  projects,  however  great  the 
natural  advantages  seem  to  be.  .Vs  a  mat- 
ter of  tact,  these  fears  are  in  a  way 
unfounded,  for  the  draft  of  the  bill  applies 
only  to  the  case  of  speculative  securities 
and  not  to  industrial  caidtal.  to  which  the 
electrical  slocks  belong.  Hi'  this  as  it  may, 
foreign  cai>ital  is  ,alariiicd  c\'en  at  the 
prospect  of  thesf  industrial  sectirities  being 
dealt  with  on  Ilic  iiublic  exchanges,  which 
might  lead  to  their  being  considered  spec- 
ulative paper  The  same  reason  prevents 
the  Italian  capitalists  from  investing  their 
large  profits  of  the  last  few  years  in  these 
domestic  undertakings,  and  thus  this  cap- 
ital is  lost  not  only  to  the  Italian  elec- 
trical industry  but  even  to  the  state,  for 
a  great  deal  of  it  is  now  being  invested  In 
industrial    enterprises   operating   outside  ot 


Italy.  The  Chamber  of  Deputies  is  to  as- 
semble at  Rome  during  the  first  part  of 
December,  and  it  is  expected  that  it  will 
make  a  final  decision  on  the  compulsory 
legitimation  bill.  Another  proposed  law 
will  be  acted  on  at  the  ."mme  time  the 
effect  of  which  will  be  to  prohibit  foreigners 
from  being  members  ot  the  management  or 
board  of  directors  of  any  Italian  hydro- 
electric power  company.  The  passage  of 
this  bill  also  would  tend  to  keep  foreign 
capital  out  of  Italian  hydro-electric  de- 
velopments. 

ELECTRICITY  FOR  .SMALL  TOWNS  IN 
AUSTRALIA.  —  Arrangements  are  being 
made  by  the  .St.  George  County  Council, 
according  to  the  Industrial  Australian  and 
Minint/  Standard,  for  the  loan  of  £100,000 
for  the  installation  of  an  electric  light  and 
power  plant  to  supply  electricity  for  the 
municipalities  of  Rockdale,  Bexley,  Ko- 
garah  and  Hurstville,  on  which  work  will 
begin   at   ah   e.-uly    .late. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  Is  num- 
bered further  information  can  bo  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  commercial  corporation  in  Spain  (No. 
381)  desires  to  secure  the  representation  of 
manufacturers  of  electrical  apparatus  for 
the  sale  of  electric  fans,  irons,  ovens  and 
grills,   heaters    and    vacuum   cleaners. 

A  merchant  in  Italy  (No.  386)  desires 
to  purchase  or  secure  an  agency  for  the 
sale  of  electrical  supplies,  technical  sup- 
plies,   etc. 

A  merchant  in  Italy  (No.  390)  desires 
to  pttrchase  or  secure  an  agency  for  the 
sale  of  electrical  supplies. 

New  Apparatus  and  Publications 

UNDERFEED  STOKERS.— The  Sanford 
Riley  Stoker  Company.  Worcester.  Mass.. 
is  distributing  a  circular  covering  the 
"Riley"  underfeed  stokers,  safety  .shearing 
pin,  moving  grates,  rocker  dump  and  two- 
speed  gear  box. 

WIRING  DEVICES.  —  "Weber  Wiring 
l>evices"  is  tlie  title  of  the  1921  catalog 
issued  by  Henr>-  D.  Sears,  general  sales 
agent.  80  Boylston  Street.  Boston,  covering 
the  wiring  devices  manufactured  by  tlie 
Weber  Electric  Company,  Schenectady, 
.X.   Y. 

STOKERS. —  The  Roach  Stoker  Com- 
pany, 221  South  Fifteenth  Street,  Philadel- 
phia, is  distriliuting  a  booklet  describingr 
the  "Roacli"  stoker.  The  company  has  aiso 
issued  a  pamiihlet  covering  the  "Simplex" 
type  of  the  Roach  stoker. 

CENTRIFUGAL  PUMPS. — The  Wheeler 
Condensei"  &  I'^ngineering  Company.  Car- 
teret. N.  J.,  has  issued  catalog  108-C,  cov- 
ering its  centrifugal  pumps,  including 
double-suction,  single-stage  horizontal  and 
Vertical  types  and  multi-rotor  types  for 
every  purpose. 

FLOODLIGHT  PROJECTORS.— The  Re- 
flector &  Illuminating  Company,  ."iK.i  West 
Washington  Street.  Chicago,  has  issued 
bulletin  No.  10.  describing  its  "Flood-O- 
ijile"  projector.  The  bulletin  also  contains 
a  table  showing  the  light  flux  at  various 
distances  away  from  the  projector. 

SHOWCASE  LIGHTING.— The  National 
X-Kay  Kclhctor  Company.  Cliieago.  has 
developed  a  small  spotlight  for  showcases 
which  concentrates  the  light  of  a  250-watt 
lamp  at  any  angle  desired.  It  can  be  at- 
tached to  a  31-in,  shade  holder  of  the  regu- 
lar window  reflector  or  bolted  to  any  sup- 
porting surface.  The  spread  of  the  light 
can  be  adjusted  from  the  outside,  and  color 
mediums  can  also  be  used. 

W.VSHER  .\ND  WRINGER. — The  Star 
Wasliing  .Mai  bine  Company.  614  West  Jack- 
son Uoiilcvaiil.  ("liicago.  has  recently  devel- 
ojicd  a  111  w  clcrtiic  washer  and  wringer, 
known  as  tlie  "Silver  Star." 

REFRIGERATOR. — The  Utility  Compres- 
sor Company,  Harper  and  Rivard  Streets. 
Hetrolt,  has  recently  placed  on  the  market 
tlie    "Utility"    electric   refrigerator. 

EXHAUSTER.— The  L.  J.  Wing  Manu- 
facturing (^ompany.  352  West  Thirteenth 
Street,  New  York  City,  has  rei-ently  brought 
out  an  exhauster  "Wing-Scruplex,"  adapt- 
able to  any  liood  or  system  of  ductwork. 

MOTOR-DRIVEN  PUMP  UNIT.  —  Bur- 
leigh, .Morrison  &  Gowlng,  SO  Boylston 
Street,  Boston,  have  recently  placed  on  the 


market    a.    small    motor-driven    pump    unit 
under  the  name  of  the  "Washerpump." 

WASHER. — A  new  electric  washer,  under 
the  name  of  "Rightway,"  has  recently  been 
placed  on  the  market  by  the  American  Gas 
.Machine  Company,  Albert  Lea,  Minn. 

.MOTOR  STARTER.  —  An  automatic 
direct-current  motor  starter  for  small 
motors  ha-s  recently  been  developed  by  the 
.\utomatie  Reclosing  C'irciiit  Breaker  Com- 
pany, Columbus,  Ohio. 

BATTERY  RECHARGING  CLIP. —  The 
Du  Chanols  Electric  Company,  Youngstown, 
Ohio,  has  recently  brought  out  a  battery 
"Tiger"   recharging   clip. 

ELECTRICAL  SUPPLIES.— Harvey  Hub- 
bell,  Inc.,  Bridgeport,  Conn.,  is  distributing 
a  four-page  circular  calling  attention  to  the 
Hubbell  "Te  Tap  Ten"  display  container, 
which  holds  ten  standard  Hubbell  electrical 
specialties. 

INSULATED  BRUSH  AND  SCOOP  — 
The  James  B.  Prouse  Companv,  3  7  North 
Sixth  Street,  Philadelphia,  is  distributing 
a  leaflet  describing  its  insulated  brush  and 
insulated    scoop. 

WIRING  DEVICES. —The  Beaver  Ma- 
chine &  Tool  Company,  Inc..  625-643  North 
Third  Street.  Newark,  N.  J.,  is  distributing 
a  ten-page  folder  describing  its  "Beaver" 
switch  plug,  "Feed-thru"  switches,  coup- 
lings,  etc. 


New  Companies 


THE  ROCK  CREEK  (OHIO)  ELECTRIC 
LIGHT  &  POWER  CO.MPANY  has  been 
incorporated  with  a  capital  stock  ot  $15,- 
000  by  H.  M.  Ackerman  and  others,  to  op- 
erate an  electric  power  plant. 

THE  AMERICAN  ELECTRIC  EQUIP- 
MENT COMPANY  has  been  chartered  un- 
der tile  laws  of  the  State  of  Delaware,  with 
a  capital  stock  of  $2,000,000.  to  manufac- 
ture electric  light,  gas  and  other  fixtures. 
The  incorporators  are  Frank  Jackson.  W. 
I.  N.  Lofland,  Mark  W.  Cole,  Dover,  DeL 

THE  GREENE  TOWNSHIP  ELECTRIC 
COMPANY.  Ciiamliersburg.  Pa.,  has  been 
organized  with  .a  canital  stock  of  $.^."00, 
to  operate  a  light  and  power  s.vstem  in 
Chambersburg.  J.  G.  Schaff  is  treasurer. 

THE  F.\TETTE%'ILLE  (PA.)  ELEC- 
TRIC LIGHT  &  POWER  COMP.^XT  has 
been  organized  to  operate  a  light  and 
power  system  in  Fayetteville.  H.  G.  Sol- 
lenberger  is  treasurer. 

THE  A.  P.  MERCHANT  COMPANY, 
Boston,  Mass.,  has  been  incorporated  by 
Alfred  P.  MerchaPt.  Gloucester,  Mass.  ; 
Frank  W.  Johnson.  Milton.  Mass.,  and  P. 
L.  Troy.  The  company  is  capitalized  at 
$100,000  and  proposes  to  manufacture  elec- 
trical appliances. 

THE  BUGBEE  BATTERY  COMP.\NY. 
Trenton.  N.  J.,  has  been  organized  with  a 
capital  stock  of  $20,0oo  to  manufacture 
electric  batteries  and  other  electrical 
equipment.  The  incorporators  arc  New- 
ton A.  K.  Bus.bee.  .VU-in  Bugbee  and  Rob- 
ert H.  Steele.  265  Rutherford  .\venue, 
Trenton,  N.  J. 

THE  PORCELAIN  .\PPLL\NCE  COR- 
POR.\TION  has  filed  articles  of  incorpora- 
tion at  Dover.  Del.,  with  a  capital  stock 
of  $25,000,  to  manufacture  and  deal  in 
electrical  appliances.  The  incorporators 
are  J.  H.  Parker,  Parkersburg.  W.  Va.  ;  H. 
R.  Holmes,  East  Liverpool.  Ohio  and  H. 
G.  Spencer.   Carey,  Ohio. 

THE  ILLINOIS  POWER  COMPANY. 
414i  East  Washington  Street.  Springfield. 
III.,  has  been  incorporated  with  a  nominal 
capital  stock  of  $1,000  to  furnish  electricity 
for  light,  heat  and  power  in  the  vicinity 
of  Springfield.  The  incorporators  are  Wil- 
liam B.  Jess,  Arthur  D.  .Maekie  and  Philip 
B.  Warren,  all  of  Springfield. 

THE  CONSUMERS-  HEAT  &  PO\\'ER 
COMP.VNY.  Lillv.  I'a..  lias  been  organized 
to  operate  a  light,  beat  and  power  system 
in   Lilly.     W.   L.   Piper   is  treasurer. 

THE  GEM  ELECTRIC  COMPANY.  El 
Paso.  Tex.,  has  been  incorporated  with  a 
capital  stock  of  $30,000  by  John  Blake. 
S.  A.  Milliron  and  August  Albrechu 

THE  MOUIJON  (TEX.)  LIGHT  &  ICE 
COMP.VNY  has  been  organized  with  a  cap- 
ital stock  of  $30,000  by  F.  T.  Fehrenkamp. 
Edward  Boehn  and  J.  T.  Jaeg^le. 

THE  PEOPLES  ELECTRIC  SI'PPLY 
COMIWNY,  36  West  Uike  Strct.  Chicago. 
III.,  has  been  incorporated  by  D..  Joseph  H 
and  P.  Landerman.  Th>-  company  is  cap- 
italized at  J.tO.OOO  and  proposes  to  manu- 
facture and  deal  in  electrical  devices,  etc. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Nov.   S.  1921) 

1.396.335.  Coxstaxt-Speed  Vibrating  Motor 
AND  Method  ;  Leslie  R.  McDonald,  Mon- 
treal. Que.,  Can.     App.  filed  Dec.  2S.  1916. 

1.396.336.  Direct -C  urrext  Vibratort 
Motor;  Leslie  R.  McDonald.  Montreal. 
Que..  Can.     App.  filed  Dec.   28,  1916. 

1.396.337.  Variable  Amplitvde  of  Vibra- 
tiox-Motor  a.nd  Method  ;  Leslie  R.  Mc- 
Donald. Montreal,  Que.,  Can.  App.  filed 
Dec.  29.  1916.  Means  for  regulating 
speed. 

1,396.350.  Electrical  Measurixg  IxsTRtj- 
ment;  Leon  T.  Wilson.  West  Somerville. 
Ma.ss.  App.  filed  April  19,  1920.  Alter- 
nating current  of  high  frequency. 

1,396.370.  Clock  -  Coxtrolled  Electric 
Signal  System  ;  John  F.  Hielscher,  Seat- 
tle, Wash.  App.  filed  April  2.  1918.  For 
automatically  controlling  call-bell5. 

1.396.374.  Electric  Furnace;  Walter  Loh- 
rey,  Bloomfield.  iS'.  J.  App.  filed  May  21, 
1921.  Alloying  magnesium  and  other 
metal.<. 

1.396.390.  Separ.\tor  for  Stor-\ge  Bat- 
teries ;  Charles  F.  Williams  and  Ira  C. 
Williams.  De  Long.  Ind.  .\pp.  filed  May 
15,  1918.     Strong  and  impervious  to  acid. 

1.396.415-  Identification  of  Plates  ant> 
FiL.Ms;  Julius  FVied.  New  York,  N.  Y. 
App.  filed  May  1,  1920.  X-ray  photog- 
raphy 

1.396.426.  Electrically  Operated  "Brake  ; 
Edward  V.  Hartford.  Deal.  X.  J.  App. 
filed   Aug.    27,   1914.      For  automobiles. 

1.396.434.  MET.iL  Box  or  Recept.\cle  fob 
Electrical  Switches  ;  Bryson  D.  Horton. 
Detroit.    Mich.      App.    filed   Feb.    15,   1919. 

1.396,451.  Brush  Holder  :  Lawrence  A. 
Merk.  Los  Angeles,  Cul.  App.  filed  April 
11.  1921.     Used  in  a  confined  space. 

1.396,521.  Dynamo  -  Electric  Machin"e  ; 
Romaine  W.  Mvers,  Oakland,  Cal.  App. 
filed  Nov.   26,   1918.      Slot-closing  device. 

1,396.525.  Coil  Retai.ner  for  Dynamo- 
Electric  Machines  ;  H.  Pieper,  Liege, 
Belgium.  App.  filed  Nov.  12.  1917.  Wires 
formed   corre.sponding  to  outline  of  slot. 

1,396,538.  Protective  Device  ;  Beverly  L. 
Stemmon?.  Charlotte.  N.  V.  App.  filed 
May  20.  1918.  Spcrk  gap  which  will  dis- 
charge at  dry  arc-ovir  voltuife  setting 
independent    of    weather    conditions. 

1.396.551.  Electrical  Tra.vsformer  for 
Regulati.ng  0--  Varying  the  Voltage  of 
THE  Cubre.st  Supplied  Thereft.om  : 
Frcajerick  E.  Berry.  Hayes.  England.  App. 
filed  Oct   31.  1918. 

1.396.552.  Voltage  -  Coxtrollino  SIech- 
AXISM  :  Pkrre  Bossu.  Neuilly-sur-Seine. 
France.  App.  filed  Sept.  28,  1918.  Ap- 
plicable  to   dynamos. 

1,396.559.  Protective  Device  ;  Elmer  E.  F. 
Creighton.  Schenectadv.  X.  Y.  .\pp.  filed 
Jan.   10,  1918.      Lightning  arrester. 

1.396.563.  Electrical  Apparatus  ;  Guiseppe 
Facrioli.  Pitl.sfleld.  Mu.-'s.  App.  filed  Oct. 
11.    1916.      Large    tran.xformirs. 

1.396.571.  Radio  Receiving  System  :  Alfred 
N.  Gold.'^mith  and  Juliu.u  Weinberger,  New 
York.  N.  Y.  App.  filed  Sept.  13,  1918. 
Duplex  system. 

1.396.579.  I.vDucnoN  Motor  ;  Tat.oulchiro 
Isono.  Tokyo.  Japan.  App.  filed  May  24, 
191'*.  Combin.-itton  of  wound  secondary 
and  cage  secondary. 

1.396. 5«2.  Repulsion  Mottir  ;  Willeni  r. 
Knrlhnls-.\ll.-..<.  Schenectady.  N.  Y.  App. 
filed  F'b.  13.  1918.  Improved  control  for 
."tartlng.  stopping  and  dynamically  brak- 
ing. 

1,396.597.  Electbii-al  Apparatus  for  Hkat- 
I.vo  Liquids:  Harold  C.  Sanders.  New- 
port. W;,I<-.«.  .\,,p.  flifrt  julv  27.  1920. 
Hare  re.il«tancc  wire. 

1,396.651.  LiGHTtNC  Fixti;re;  Earl  B. 
Newm:in.  Findliiy,  Ohio.  App.  filed  Nov. 
6.  1919  Portions  exposed  to  view  con- 
structed  of  wood. 

1.396.660.  Savitart  Moi'TtiriECE  for  Tele- 
PHO.VE  Transmitters;  William  H  Palmer. 
ClfTfeland.  Ohio.     App.  filed  Sept    18    1920 


1.396.677.  Electric  Rot-itinc  Furnace; 
Cornelius  E.  Cornelius.  Stockholm.  Swe- 
den. App.  filed  March  27,  1920.  Melting 
zinc  powder  into  liquid  zinc. 

(Issued  Nov.  13,  1921) 

1.">.228.       AUTOM.iTic     Trunkixg     System  : 

Franklin    J.    Truby,     Chicago,    lU.       -"^pp. 

filed  Aug.  30,  1916.    Non-numerical  trunk- 

ing  switch.  ■ 

1.396.728.    Uxreelixg  .ivxD  Tension  Device; 

Penrose  E.  Chapman,  St.  Louis,  Mo.     App. 

filed  April   24,   1917.      For  unreeling  wire 

to  wind  armatures,  etc. 
1.396.739.      Telephoxe-Exchaxge    System  ; 

Clarence    B.     Fowler,    New    York.    X.    Y. 

.\pp.    filed   Sept.    30.   1920.      Common    and 

local  battery   lines   at  central   oflSce. 
1,396.741.     Machixe-Switchixg  Telephox-e 

System  :  Charles  L.  Goodrum.  N^^ew  York. 

N.  Y.     App.  filed  Oct  31,  1919.     Trunking 

arrangements. 

1.396.745.  Vacuum-Tube  Circuits  ;  Arthur 
Haddock.  East  Orange.  N.  J.  App.  filed 
May  19,  1919.     Multistage  amplifier. 

1.396.746.  Telegraph  System;  Carl  Halter. 
Chicago.  111.  App.  filed  Dec.  22.  1917. 
Correcting  devices. 

1.396.747.  Telephox-e  Receiver  ;  Henry  C. 
Harrison.  X'ew  York.  N'.  Y.  .\.pp.  filed 
Sept.  10.  1918.  Improved  magnetic  struc- 
ture. 

1.396.730.  Signaling  Generator:  Owen  E. 
Hill.  New  York.  N.  Y.     App.   filed  Dec   4. 

1916.  For   telephone   systems. 
1,396.760.      SiGXALiXG  Circuit;   Kenneth   S. 

Johnson,  Jersey  City.  N.  J.  App.  filed 
Jan.  4.  1918.  Subscriber's  telephone 
station. 
1,396.771.  RECEfVER  Shield  :  John  P.  Min- 
o^"',??2'  Orange,  N.  J.  App.  filed  March 
<i7,  1918.  For  shielding  from  extraneous 
nofses. 

1,396.786.  System  for  Traxsmission  of 
Intelligexce:  Edward  O.  Scriven,  New 
J_ork.  N.  Y.  .\pp.  filed  Nov.  6.  1916. 
By  high-frequency  oscillations. 

1.396.800.  Testixg  System:  Rav  S.  Wil- 
bur. Lyndhurst.  N.  J.     App.  filed  Dec.   28. 

1918.  _  Signaling   over    telephone    circuits. 
1.396.803.      Electric   In-dicator  :    Frank  W. 

"  ood,  Montclair.  N.  J.     App.  filed  .\ug    7 

1919.  ^Rotating  tran.^mitter  and  indicator.' 
1.396.812.  System  of  Coxtrol  :  J.  A.  Clarke 

Jr.,  Edgewood  Park.  Pa.  App.  filed  Nov. 
4.  1918.  .\utomatic  acceleration  of  rail- 
way motors. 

1.396  813.      Electric   Air    Heater:    Ora     \ 

Fq°,S^-  tI''Y'"-^  P=»-  "^PP  '">^<'  April  4. 
1319.      Rods  of  solid  conducting  material 

1,396.826.  Electrical  Distributing  Sys- 
tem :  Charles  LeG.  Fortescue.  Pittsburgh 
Pa.  App.  filed  May  2.  1917.  Phase- 
modifying  means. 

1.396,835.  Electrical  System  :  Edward  \ 
Hanff.  Irwin,  Pa.  .\pp.  filed  Oct.  14  1916 
starting  of  electric  motors. 

1.396.838.  Damping  Wixt>ixgs  for  Dynamo- 
Electric  Maciu.ves  :  Rudolf  E.  Hcllmund 
Swissvale.  Pa.  App.  fll.  d  July  6.  1917. 
To  reduce  liability  to  flashovers. 

1.396.S39.  High-Voltage  Direct-Curre.nt 
System  :  Rudolf  E.  Hellmund.  Swissvale. 
Pa.  App.  fll.d  Sept  10.  1917.  Inherent 
overload  protection  of  generators. 

1,396.853.  Electrical  System  :  Ed-wnn  S. 
I-;immers.  Jr..  Wilkinsburg.  Pa.  .\pp. 
filed  Nov.  7.  1916.  Used  with  hoists  or 
rolling  mills. 

1,396.857.  Cap  FOR  Electric  Light  Sock- 
ets :  Alexander  W.  Limont.  Bridgeport, 
Conn.     App.  filed  Aug.  26.  1915. 

1.396.866.  System  op  Coxtrol  :  Harrv  R. 
Meyer.  Wilkinsburg.  Pa.  .\pp.  fil.-d  .\-o\ . 
4.   1918.     Electric   railway   motors. 

1.396.871.  Expa.vdeo-JIetal  Resi.stor  ant> 
.Method  of  Maki.vg  the  Same:  Harry  C. 
Napi  I.  Wilkinsburg.  Pa.  App.  filed  March 
7.  1919.  Metal  simultaneously  cut  and 
stretched. 

1.396.897.  ConT)ENSER  ;  Phillips  Thomas. 
Edcewood    Park.    Pa.      .\pp.    filed    Oct.    8. 

1917.  Insulation  of  stacked-foil  con- 
densers. 

1.396.S98.  Regulating  System  :  Allen  A. 
Tirrill.  PUtsburgli.  Pa.  App.  fllid  Sept 
19,  1918.      Vibrating-contaet    type. 

1.396.919.  AtTTOMATic  Operation  of  Elec- 
trolytic Cells:  Porter  H.  Hraec.  Pitts- 
burgh. Pa.  App.  filed  Nov.  20.  1919. 
Production  of  metals  from  fused  salts. 

1.396.920.  Method  of  Measuring  Conc-ealep 
OnjEiTs;  Edward  E.  Brostrom.  I>os 
Angeles.  Cal.  App.  filed  Jan.  17.  1920. 
X-ray. 

1.396.928.  Trolley  Pole:  Arthur  W.  Car- 
roll and  George  P.  Stoddard.  Seattle. 
Wash.  App.  filed  March  9.  1921.  Trolley- 
wire  replacrr. 


1.396,930.  System  for  the  Equalization 
of  Transmissio.v  Lin-es  :  Bancroft  Gher- 
ardi.  Bayhead.  N.  J.  App.  filed  Dec.  27. 
1917.  Characteristics  of  telephone  lines 
equalized. 

1.396.947.  Dyx-^mo-Electric  Machixes  : 
Vincent  G.  Apple.  Dayton,  Ohio.  App. 
filed  Feb.   14,   1918.      Improved  end   plate. 

1.396.948.  Commutator  Brush  ;  Frank  L. 
Cooley.  Brooklyn.  X.  Y.  App.  filed  Jan. 
6.    1921.      Body  of  metallic   fibers. 

1.396.957.  Dext.\l  ^'jix-W arming  Device  : 
Jay  A.  Heidbrink.  Minneapolis,  Minn. 
.\pp.   filed    Xov.   19.   1919. 

1.397.007.  C.\rd-Punching  Device  ;  ..Vugust 
Kn.strom.  Binghamton.  N".  Y.  App.  filed 
Dec.  12.  1919.  Combination  with  ordinarv 
typewriter   of   punching  attachment 

1.397.008.  Method  of  Preparing  Finely 
Divided  Metals:  .\lbert  McGall.  New 
Jork.  N.  Y.  .A.pp.  flid  Sept  16.  191S. 
In  non-oxidized  condition. 

1.397.034.  Telephone-Exchange  System  : 
Henry  P.  Clausen,  Mount  Vernon.  .V  Y 
App.  filed  July  19,  1910.  Machine  switch- 
ing. 

1.397.040.     Cable  Splice:  James  F.   Dillon. 

?n?i?'"    '^"■■'    Obio.      App.    filed    Feb.     24. 

1919.       Strip    of    metal    bent    to.  embrace 

overlapping  ends  of  cable. 
1.397.093.     R.iDio  Repeating  System  ■  Llovd 

Espenshield.     Hollis.     N.     Y.       App.     filed 
.Sept.    2i.   1919.      For  amplifying  at    inter- 
mediate points. 
1.397.137.  PoRT.\BLE  Telephone  Apparatus- 

Alexander    Jliclaush.    Mattoon.    111.      .4pp. 

filed  Oct    o.    1918.      Easily   carried   about. 
1.397.1S3.      Dry    B.\ttert    an-d    Process    or 

Manufacture:    Otto  E.   Ruhoff.   .Madison. 

Uis.       -\pp.    filed    Xov.    14.    1918.       Rapid 

construction. 
1.397.212.      Electric   Candle  Socket:    Max 

He^rskovitz.  CTiicago,  III.  App.  filed  May  1. 

1.397,222.  Electrolytic  Refining  of  Tin 
irank  C.  Mathers.  Bloomington,  Ind. 
App.  filed  Oct  11.  1918.  From  impur. 
cast  ano<le.s.  *^ 

1.397.228.  Eij^ctrical  Measuring  \ppa- 
RA-n-S:  Harry  Xyquist.  Tabor.  N.  J.  App 
filed  Sept  3  1920.  For  comparing  mag^N 
tude   and    phase   relationship. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts 
Contemplated  or  Under  Way 


New  England  States 

PORTL.\XD.  JIK  — The  Cumberland 
County  Power  &  Light  Company  is  consid- 
ering the  construction  of  an  au.xiliary  ste,im 
power  station  on  the  site  of  the  old  drv 
dock  near  the  Portland  Bridge,  to  cost  about 
$500,011". 

PORTL.\Nn.  ME.— The  William  Under- 
wood Company.  .'.0  Fulton  Street.  Boston. 
Mass..  contemplates  the  construction  of  ;. 
seven-story  packing  plant,  with  power  sta- 
tion,   pier   and   pier  house,   in   Portland. 

Ki:i;.\"i;.  X.  H. — The  inst-ilUuion  of  an 
ornamental  lii;hting  system  in  Kcene  i&  un- 
der consideration.  Walter  R.  Kirk  is  chair- 
man of  a  special  committee. 

BURLI.NGTON,  VT— Steps  have  been 
taken  for  the  instal.-.ition  of  an  ornamental 
lighting  .system  on  Church  Street 

HoLVOKIi.  -MASS.— The  extension  of  th.- 
electrical  transnii.ss:on  lines  to  West  Hul- 
yoke  is  under  consideration.  John  J.  Kirk- 
patrit^  is  ma-iager  of  tlie  Uolyoke  munici- 
pal gas  and  electric  light  plant 

l/INSP.M.E,  R  I.--.\  contr:in  has  been 
filed  l.y  the  Ufa.  kstone  \  all.  y  Gas  &  Elec- 
tric roiniriny  with  the  Public  Utilities  Com- 
mlssi'jii  for  the  ere-tiun  of  a  transmission 
line  from  I  lie  llazle  Street  substation  In  the 
Fairlawn  ili.striet  to  the  Lonsdale  plnnt 
The  contract  provides  for  the  purchase  of 
ileclrleal  energy  Imm  the  Rhode  Island 
Power  Transmission  Company.  Pawtucket. 
:ind  thi!  .^ew  ICngland  Powir  <'nnipan\. 
Won  ester.  .Mass.  for  transmission  bv  th. 
Uluckstone  Valley  &is  &  Elei-tric  Company. 

WARWICK.  R.  I.— The  West  Warwick 
Town  Council  has  appointe.l  a  commltt"-*  to 
nscertnin  the  cost  of  the  installation  of  an 
ornamental  liEhtlng  system  in  the  huslne-s 
Focflon  nf  that  town. 
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Middle  Atlantic  States 

BU1'"FALU.  N.  v.— The  construction  of  a 
Ntcani  power  house  to  provide  service  for 
the  county  jail  and  other  buildings  is  under 
consideration  by  the  Board  of  Supervisors, 
Buffalo.  William  V.  W'aldow  is  county 
sherilT. 

1>ANCASTKK,  X.  Y. — Plans  have  been 
preiKircd  by  the  Depew  &  Lancji-ster  LiRht. 
Power  &  Conduit  Company  for  the  erection 
of  a  12-mile  transmission  line,  to  cost  about 
$25,000.  A.  K.  Tremaine.  173  Central  Ave- 
nue,  is  engineer. 

PLKASANTVILLE,  N.  J.— Bids  will  be 
taken  at  once,  it  is  reported,  by  the  Penn 
Motors  Corporation.  1714  North  Broad 
.Street.  Philadelphia.  Pa.,  for  the  construc- 
tion of  a  one-story  automobile  manufactur- 
ing plant.  50  ft.  X  3011  fl..  with  power  bouse, 
at  Pleasantville,  N.  .1.  Charles  11.  Done- 
hower,   Pleasantville,    is  engineer. 

HARRISBURG.  PA. — Plans  are  under 
consideration  by  the  Board  of  Directors  of 
the  Harrisburg  Hospital  for  the  con.struc- 
tion  of  a  Mew  i)ower  plant,  with  ice-man- 
ufacturing and  eold-storate  pl-.ints.  in  con- 
nection with  proposed  additions  to  the  in- 
stitution, to  cost  about  $!100,000,  including 
site. 

PHILADELPHIA,  P.\.~The  Producers- 
Cold  Storage  Terminal,  Inc..  1211  Widener 
liuilding,  contemplates  the  construction  of 
an  ice  and  cold  .storage  plant,  flu  ft.  x  275 
ft.,  at  Water  and  Swanson  Streets,  to  cost, 
including  machinery,  nbout  $1.00i\iiOn.  Bids, 
it  is  understood,  will  be  asked  for  the  pro- 
posed work  .about  .Ian.  1.  19  22.  Andrew 
.T.  Sauer.  Denkla  Building,  is  the  uiihitect. 
C.  P.  Sharpless  is  president. 

PHILADELPHI.^.  PA  —Bids  will  be  re- 
ceived at  the  office  of  William  S.  Twining. 
director  Department  of  City  Transit,  1211 
Chestnut  Street.  Philadelphia,  until  Dec.  20, 
for  cl.'ctrical  eiiuipmcnt  for  the  substations 
on  CtimlH-rl.'tnd  Street,  e^ist  of  Kensington 
,\veiiue.  anil  (in  Griscom  Street,  north  of 
Arrott  Street.  (Contract  No.  637,  Frank- 
ford   IClevated  Railway.) 

PITTSBTTROH.  PA.— The  West  Penn  Rail- 
ways, which  controls  the  West  P.-nn  Power 
("omiiany.  has  taken  over  the  West  Virgin'a 
.t  Maryland  Power  ComiKiny.  recently  or- 
ganized to  supply  electricity  for  lamps  and 
motors  in  Grafton.  W.  Va.,  and  eastward 
through  Taylor  and  Preston  Counties  in 
West  Virginia,  .-iiid  G 'rrett  County,  .Md., 
into  the  coal  fields  aleng  the  upper  Potomac. 
Work  has  been  started  on  transmission  lines 
into  this  territory,  extending  from  the  pres- 
I'nt  sy.stem  of  the  West  Penn  Power  Com- 
pany to  Kingwood  and  as  far  south  as  Tun- 
nelton,  Rowlesburg  and  Newbufg.  on  the 
main  line  of  the  Baltimore  &  Ohio  Railroad 
.Additional  transmission  lines  will  connect 
with  the  larger  power  plain  of  the  Monon- 
gahela  River  Pover  &  Railway  Company, 
just   below  Fairmont. 

DRI>AWARE  CITY.  DRT.  — The  plant 
and  property  of  the  Delaware  City  Light 
&  Water  Companv  have  been  purctiased 
by  Daniel  Hocb,  William  P.  Bowman  and 
Charles  D.  Buckley,  representing  the  bond- 
holders' protective  committee,    Reading,   Pa 

FAIRMONT.  W.  VA.^  The  Monongahela 
Power  &  Railway  Company  is  considering 
extensions  and  improvements  to  its  electric 
power   plants   and    system. 

IIII-LSVILLR,  VA.— The  Skaags  Brothers 
Electric  Company  contemplates  the  eon- 
.struction  of  a  hvdro-electric  plant  on  Little 
Reed  Island  Creek,  consisting  of  a  dam  22 
ft.  high  .and  22.T  ft.  long  and  a  power  house, 
14  ft.  by  LS  ft.,  to  cost  .-ibout  $25,000.  A 
tr.ansmission  line.  2i  miles  long,  to  connect 
Hillsville  and  vicinity  will  be  .rected.  The 
equipment  will  include  two  pedestal-type, 
1«5-kva..   2.3ii0-volt.    r.ii-.>cle   alternators. 


North  Central  States 

BATTLE  CREEK,  MICH. — The  city  com- 
mission has  ;idopted  a  resolution  authoriz- 
ing the  mayor  to  engage  an  engineer  to  pre- 
pare plans  and  estimates  of  cost  of  a  mu- 
nicipal electric  light  and  power  plant,  and 
to  submit  such  proposition  of  municipal 
ownership  to  the  voters  at  the  spring 
election. 

GRAND  HAVEN.  MICH.— The  Story  & 
Clark  Piano  Company.  Grand  Haven,  has 
had  plans  prepared  by  Byron  E.  Parks  & 
Son,  Grand  Rapids,  for  the  construction  of  a 
tme-story   power  house. 

LANSING.  MICH— Bids  will  be  received 
by  the  board  of  electric  light  and  water 
commissioners  until  Dec.  15  for  the  con- 
struction and  equipment  of  n  new  municipal 
power  plant.  The  initial  installation  will 
have    a    generating    capacity    of    lO.nnn    kw. 


O.    E.    Bulkeley    is    superintendent    of    the 
board. 

TOLEDO,  OHIO. — Bids  will  be  received 
by  the  Board  of  Commissioners  of  Lucas 
Countv,  at  the  office  of  the  County  Auditor, 
Court  House,  Toledo,  until  Dee.  2'J.  for  fur- 
nishing material  and  labor  tor  rewiring  of 
various  buildings  at  the  Lucas  County 
Home. 

MONTICELLO,  IND. — Plans  are  under 
way  by  the  Indiana  Hydro-Electric  Power 
Company,  Indianapolis,  recently  organized 
with  a  capital  stock  of  $5,oiio,oiiO,  for  the 
construction  of  the  flrst  of  five  hydro-elec- 
tric generating  plants  on  the  Tipi)ecanoe 
lliver.  The  proposed  plant,  which  is  to  be 
built  at  Norway,  near  Monticello.  will  cost 
about  $1,000,000,  including  machinery.  Sub- 
sequent plants,  all  to  be  tied  in  with  a  trans- 
mi.'<sion  system,  will  be  erected  at  Oakdale. 
Springboro  and  Tioga,  with  final  site  to  be 
selected.  Samuel  Insull.  president  of  the 
Middle  West  Utilities  Company,  Chicago,  is 
president  of  the  new  company,  and  Harry 
Reid,  president  of  the  Interstate  Public  Ser- 
vice (Company,  Indianapolis,  Ind.,  is  vice- 
president  and  general  manager. 

SHELBYVILLE.  ILL.— The  city  council 
is  having  plans  prepared  tor  the  construc- 
tion of  a  power  house  in  Shelbyville.  to 
cost  about  $75,000.  Fuller  &  Beard,  Chem- 
ical Building,  St.  Louis,  Mo  .  are  engineers. 

GREEN  BAY,  WIS— The  Fort  Howard 
Paper  Company  has  awarded  general  con- 
tract to  Ludolf  M.  Hanson  Company,  Green 
Bay.  to  design,  construct  and  equip  a  new 
three-story-and-basement  paper  mill,  100  ft. 
X  120  ft.,  to  cost  about  $125. OoO.  The  work 
includes  a  separate  power  ]»lant  and  boiler 
house.     -V.  E.  Cofrin  is  general  manager. 

MAYKINC.  WIS.  fAntigo  P.  O.)— Plans 
are  under  <o]isi(ler.ition  by  the  C.  and  R.  J. 
Wunderlich  Comi)any.  Antigo.  for  rebuild- 
ing electric  light  plant  and  dam.  The  cost 
is  estimated  at  $50,000. 

ST.  PACL.  MINN— The  Midwest  Power 
Company  has  been  organized  to  take  over 
the  property  of  the  General  Utilities  Com- 
pany. The  management  will  bi-  under  the 
Savage  &  Winter  Company.  Pioneer  Build- 
ing, St  Paul.  The  only  improvement  con- 
templated by  the  new  company  is  the  erec- 
tion of  ti  high-tension  transmission  line 
from  the  city  of  Devils  Iy;ike  to  Devils  Lake, 
a  distance  of  about  4  miles.  This  is  a  cor- 
rection of  the  item  regarding  the  reorgani- 
zation of  the  General  Utilities  Company 
which  api»eared  in  the  issue  of  Nov.   19. 

CORNING.  IOWA.— Bids  will  be  received 
by  the  city  council  early  in  January  for  the 
construction  of  a  one-story  municipal  elec- 
tric power  plant,  to  cost  about  $60,000.  C. 
K.  Munns,  Corning,  is  engineer. 

EMINENCE,  MO. — Plans  are  being  pre- 
pared by  the  Western  Tie  &  Timber  Com- 
pany, Syndicate  Trust  Building.  St.  Louis, 
for  the  construction  of  a  hydro-electric  plant 
on  the  Current  River  at  Emimnce. 

FERGl'SON.  MO— The  Republic  Photo- 
graphic Company,  Kansas  City.  Mo.,  con- 
templates the  construction  of  a  pownr  house 
in  connection  with  its  new  plant.  77  ft.  x 
1 63  ft.  and  54  ft.  x  250  ft.,  in  Ferguson, 
which  will  cost  about  $250,000.  .Albert  F. 
H.  Seelig,  2194  Railway  Exchange  Building, 
St.  Louis,  is  engineer.  E.  B.  Fish  is  presi- 
dent. 

.T.\MESPORT,  MO. — Bonds  to  the  amount 
of  $25,iiiU)  have  been  voted  for  the  erection 
of  17  miles  of  transmission  lim-s. 

MOUNTAIN'  GROVE.  MO. — The  Moun- 
tain Grove  Cn'amery,  Ice  &  Electric  Com- 
pany is  i^latming  to  build  a  dam  on  the 
North  Fork  Ri\'er  to  furnish  electricity  in 
Mountain  Grove  and  other  towns.  The  pro- 
ject includes  the  erection  of  a  transmission 
line  from  Gainesville  to  Mountain  Grove,  a 
distance   of   37    miles. 

OSCEOLA,  MO.— H.  O.  Smith  of  Spring- 
fiehl.  Mo.,  is  considering  the  construction 
of  a  power  plant,  to  cost  about  $150,000. 

ST.  LOUTS.  MO. — Bids,  it  is  understood, 
will  soon  be  receiveil  by  the  Polar  Wave  Ice 
&  Fuel  Comir.my.  Grand  and  Olive  Streets, 
for  the  construction  of  a  two-story  Ice-man- 
ufacturing plant  on  Gravois  Avenue,  to  cost 
about  $5nO.{Mi(i.  including  machinery.  H  G. 
Clymer,   Wainwright  Building,  is  architeit. 

MOOREFIELD,  NEB.— A  petition  is  be 
ing  circulated  requesting  the  village  board 
to  call  a  special  election  for  the  purpose  of 
submitting  to  the  voters  the  proposal  to 
issue  bonds  for  a  municipal  electric  light 
plant. 


three-story  high  school.  215  ft.  x  270  ft ,  to 
lost  about  $300,000.  A  power  plant  and 
<M>ld  storage  department  will  also  be  in- 
stalled. Bids,  it  is  understood,  will  be  re- 
ceived about  Dec.  15.  Lockwood,  Greene  & 
Company,  101  Park  Avenue.  New  York  City, 
are  architects  and  engineers. 

ATLANTA,  G.\. — The  Fulton  Bag  &  Cot- 
ton Mill  Company,  10  South  Boulevard,  ha-s 
engaged  J.  E.  Sirrine  &  Company,  engini-ers, 
Greenville.  S.  C,  to  prepare  plans  for  the 
construction  of  a  power  plant. 

SPRINGFIICLD.  G.\.— Plans  are  beinK 
prepared  by  the  Savannah  Battery  Com- 
pany, 207  West  York  Street,  Savannah,  for 
the  construction  of  a  municipal  electric  light 
plant   in  Springfield. 

MIAMI,  FLA  —The  City  Council  is  con- 
sidering the  installation  of  a  lighting  sy.'item 
on  Ocean  Drive  from  First  Street  to  Bis- 
itiyne  Avenue. 

SEBRI.NG.  FL.\.. — The  purchase  of  the 
local  electric  light  and  water  plant  is  re- 
ported to  be  under  consideration  by  the 
City   Council. 

LEPANTO.  ARK. — Plans  are  under  way 
for  the  installation  of  electric  light,  water 
and  sewer  systems  in  Lepanto.  Machiner.v. 
including  a  50-kw.  and  a  100  kw.  generator, 
oil  engine,  tanks,  motors,  pump  and  air 
compressor,  will  be  required.  J.  Paul 
Gaines,  206  Falls  Building.  Memphis.  Tenn., 
is   engineer. 

NEW  ORLEANS,  LA. — Arrangements  are 
being  made  by  the  New  Orleans  Railway  & 
laght  Company  for  an  appropriation  of 
$1,000,000,  most  of  which  will  be  used  to 
purch.ase  new  electric  generating  and  other 
power  plant  machinery. 

BOLEY,  OKLA. — The  installation  of  an 
electric  light  system  to  cost  about  $25,000. 
is  under  consideration  by  the  Council 

LUBBOCK,  TEX. — Plans  are  under  con- 
sideration by  the  Texas  Utilities  Light  & 
Ice  Company  for  rebuilding  its  electric 
power  and  ice-manufacturing  plants,  re- 
cently destroved  bv  fire.  The  loss  is  ej^ti- 
mated    at    $t00,oO(i. 


Pacific  and  Mountain  States 

CAMAS,  W.ASH.— The  local  substation  of 
the  Northwestern  Electric  Company,  Port- 
land, Ore.,  was  recently  destroyed  by  fire, 
causing  a  loss  of  about  $75.00O.  The  plant, 
it  is  understood,  will  be  rebuilt.  S.  C.  Carl- 
ton is  local  man.iger. 

SE.ATTLE,  WASH.— .\  permit  has  been 
filed  by  the  Northwestern  Power  ic  Man- 
ufacturing Comiiany,  New  York  Building, 
Seattle,  for  the  construction  of  a  hydro- 
electric generating  plant  at  Lake  Crescent 
and  Lyre  River,  Clellam  County,  to  cost.  In- 
eluding   machinery,    about    $4"0,00tt. 

JIcMINNVILLE.  ORE.— The  city  of  Mc- 
Minnville  has  been  granted  permission  by 
the  State  Engineer  for  the  development  of  a 
water  project,  including  the  construction  of 
a  reservoir  on  the  Nestucc.i  River  and 
Walker  Creek  ;  tunnel  and  pipe  line  alwut 
5  miles  long,  and  a  luiw.r  house  on  Pan- 
ther Creek  to  cost  about   $250,000. 

MERCED,  C.\L. — The  Merced  Irrigation 
District  contemplates  the  development  of 
an  irrigation  ami  hydro-electric  project  at 
Exchiquer  on  the  Merced  River,  for  which 
$12.e0ft.e"O  have  been  authorized.  The 
.scheme  includes  the  construition  of  a  stor- 
.ige  dam  at  a  cost  of  $3,763,000  and  a  power 
house  to  cost  $2.eflo.oo0.  The  power  de- 
veloped will  be  .sold  to  the  San  .loaquin 
Light  &  Power  Corporation,  under  a  con- 
tract which  has  already  been  approved  by 
the  State  Railroad  i^ommission. 

OROVn.LE.  CAL.— The  Great  Western 
Power  Company  has  plans  under  considera- 
tion for  the  construction  of  a  hydro-electrlc 
plant  near  Oroville,  to  cost  about  $2,000,000. 

S.\N  BERNARDINO.  CAL.— The  Santa 
Fe  Railroad  Company.  I..os  .\ngeles.  is  hav- 
ing plans  prepared  for  the  construction  of 
a  steam-driven  electric  power  house  at  San 
Bernardino,  to  cost  about  $200.iioo.  H  S. 
Wall,  mechanical  superintendent  of  coast 
lines,  is  in  charge. 


Southern  States 

CHARLOTTE,  N.  C— The  Board  of  Edu- 
cation is  planning  the  installation  of  a  ma- 
chine and  mechanical  shop   in   Hit-   proposed 


Canada 

CH-VTH.VM.  ONT. — The  Township  Coun- 
eil  of  Harwich  has  entered  into  contract 
with  the  local  Public  Utilities  Commission 
for  the  erection  of  a  transmission  line  from 
Chatham  through  Kent  Centre  to  Harwich. 

LONDON.  ONT — Surveys  are  being  mad» 
bv  the  township  authorities  for  an  electric 
lighting  and  imwer  distribution  system  to 
cost  about  $30,000.  J.  N.  Wilson,  190  Uni- 
versity Avenue.  Toronto,  is  engineer. 
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This  Policy  Brings  Better  Times 


OME  seven  million  homes  have 
I  been  wired  by  the  combined  efforts 
of  the  entire  electrical  industry  in 
the  thirty-five  or  forty  years  in  which 
wires  have  been  installed  in  buildings. 
In  just  one-half  that  time  one  manufac- 
turer of  low-priced  motor  cars  has  intro- 
duced and  sold  five  million  of  these  auto- 
mobiles to  the  same  kind  of  people  that 
have  bought  electric  wiring. 

There  are  two  reasons  why  it  has  been 
possible  for  a  single  manufacturer  to 
build  up  such  a  record.  First,  behind  his 
selling  there  has  been  one  continuous, 
clear-cut,  unchanging  policy.  Second, 
behind  the  policy  there  has  been  the  most 
persistent  concentration  of  efBcient  work 
that  has  ever  been  applied  to  any  product. 
Good  policy  and  hard  work  under  direct 
control  of  a  single  corporation  have 
accomplished  more  in  selling  a  new  idea 
and  a  new  service  than  all  the  diverse 
policies  and  scattered  effort  of  the  whole 
industry  of  electrical  men. 

W.  W.  Freeman,  president  of  the 
Union  Gas  &  Electric  Company  of  Cin- 
cinnati and  also  of  the  Society  for  Elec- 
trical Development,  made  this  interest- 
ing point  in  a  recent  address  before  the 
Electrical  Supply  Jobbers'  Association. 
And  his  purpose  was  to  drive  home  this 
hopeful  thought — that  success  and  prog- 
ress come  from  good  work  supported  by 
good  policies,  but  that  the  work  is  worth 
more  than  the  policy.  For  g(Jod  work 
with  poor  policies  will  accomplish  prac- 


tical results  that  poor  work  cannot  pos- 
sibly achieve  though  guided  by  policies 
the  best  conceivable. 

And  it  is  good  to  keep  this  fact  in  mind, 
because  no  matter  what  the  times,  no 
matter  how  conditions  may  combine,  good 
work  lies  within  the  power  of  any  man. 
Good  work  offers  to  every  one  his  surest 
opportunity,  his  greatest  measure  of  suc- 
cess. And  this  is  especially  true  right  now 
for  electrical  men. 

The  electrical  business  is  organized 
and  maintained  at  present  on  the  basis  of 
these  seven  million  wired  homes  plus  that 
portion  of  industry  already  electrified. 
But  there  are  fourteen  million  other 
homes  unwired  and  waiting,  with  uncon- 
nected stores  and  factories  in  a  fair  pro- 
portion. Good  work  can  wire  these  other 
buildings.  Good  work  can  build  up  this 
further  market  for  everything  electrical 
on  the  gigantic  scale  of  this  apparent  200 
per  cent  of  possible  immediate  increase. 
For  in  the  homes  and  business  places  that 
now  wait  for  wiring  are  the  same  kinds 
of  people  as  those  to  whom  we  have  been 
selling  all  along. 

The  policies  of  the  different  classes  of 
electrical  men  should  and  can  be  more 
closely  harmonized.  It  will  help  tremen- 
dously. But  what  we  need  the  most  just 
now  is  more  good  hustling  work — and 
this  is  possible  for  every  one  of  us  right 
in  his  town,  right  at  his  job.  The  better 
times  we  want  will  come  to  meet  each 
one  of  us  along  his  way  of  better  work. 


Shiras 
Morris 


Manufacturer  atid  co- 
ordinator whose  influ- 
ence is  a  tower  of 
strength  in  circles  de- 
voted to  electrical  ma- 
terial production 


ACCURATKLY  to  appraise  the  sorv- 
^\^  Ices  of  distinguished  executives  who 
for  years  Iiavo  worked  strenuously 
for  the  general  good  of  the  industry  Is  no 
easy  Uisk.  Tliere  are  no  instruments  to 
measure  energy  expended  in  visualizing 
future  needs,  pointing  out  latent  oppor- 
tunities, co-ordinating  diverse  viewpoints 
and  leading  the  way  in  consiruitive 
development.  Men  of  this  sort  are  in 
demand,  not  only  because  of  their  insiglit 
and  ability  to  inspire  others,  but  also 
because  in  their  own  businesses  they 
prove  the  soundness  of  their  jiidgmeni 
and  test  the  principles  l>y  which  they 
lead.       These    men    practice    whnt    they 


pre 


rh. 


Shiras  Morris,  president  of  the  Asso- 
ciated Manufacturers  of  Electrical  Sup- 
plies, of  the  Hart  &  Hegeman  Manufac- 
turing Company  and  of  the  Johns-Pratt 
Company  of  Hartford.  Conn.,  treasurer 
of  the  Electrical  Manufacturers'  Council 
and  of  the  H.  T.  Paiste  Company,  Phila- 
delphia, is  a  leader  of  the  foregoing  type. 
Few  important  confercnoes  in  the  wiring 
supplies  branch  of  the  Industry  are  held 
without  him.  if  his  presence  can  be  had. 
Movements  looking  toward  less  duplica- 


tion of  effort  in  national  and  local  organ- 
izations find  In  him  a  ready  champion, 
and  his  keen  interest  In  economics  and 
his  faith  in  the  development  of  the  elec- 
trical industry  and  its  opportunities  com- 
bine to  render  his  opinion  on  policies 
and  trends  of  business  authoritative  and 
much  sought.  Whatever  Shiras  Morris 
undertakes  receives  the  full  power  of  his 
enthusiasm.  He  is  no  hobby  rider  striv- 
ing to  convince  the  industry  that  he 
holds  a  panacea  for  the  problems  of 
complex  scope  which  encompass  the  elec- 
trical manuf.icturer.  Rather,  he  is  a 
persuasive  and  direct  reasoner  of  open 
mind  and  with  vigorous  opinions  derived 
from  wide  activities,  worth-while  reading 
and  an  uncommon  ability  to  put  himself 
in  another's  place. 

Mr.  Morris  was  born  at  Pittsburgh. 
Pa.,  in  1S75  and  was  educated  in  the 
local  public  and  high  schools,  thence  go- 
ing to  Trinity  College.  Hartford.  Conn., 
where  ho  was  graduated  In  1S95  in  the 
scientific  course.  Three  years  in  the 
advertising  department  of  the  Pope  Man- 
ufacturing Company  at  Hartford  were 
followed  by  a  term  of  naval  service  In 
the  Spanish  AVar.     He  entered   the  elec- 


trical Industry  m  1898  as  office  boy  In 
the  Hart  &  Hegeman  plant,  then  having 
about  twenty  employees.  His  advance 
through  every  Intermediate  post  to  the 
presidency  In  1914  has  been  accom- 
panied by  a  rapid  development  of  this 
concern,  the  size  of  which  today  Is  quad- 
ruple Its  size  when  he  became  Its  he«d. 
Upon  the  recent  death  of  his  predecessor 
In  the  presidency.  Edward  B.  Hatch. 
Mr.  Morris  was  elected  chief  executive  of 
the  Johns-Pratt  Company. 

Mr.  Morris  Is  active  in  civic  and  finan- 
cial affairs  in  his  home  city,  being  a 
director  in  various  banking  and  manu- 
facturing concerns  and  a  trustee  of 
Trinity  College  and  the  Choate  School 
for  Boys  In  Walllngford,  Conn.  For 
three  ye.irs  he  was  secretary  of  the  Elec- 
trical Manufacturers'  Club,  and  he  has 
been  active  In  the  Electrical  Safety  Con- 
ference Committee.  For  seven  years  he 
was  a  Water  Commissioner  at  Hartford, 
and  he  has  served  in  other  unremunera- 
tive  hut  publicly  useful  posts.  He  is 
keenly  Interested  In  employee  r^Mations 
and  Is  a  Arm  believer  In  the  executive 
of  a  company  being  accessible  to  all  co- 
workers. 
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The  New  York  City  Electrical 
Union  Scandal 

ELECTRICAL  men  everywhere  have  been  surprised 
and  shocked  at  the  practices  which  have  been 
brought  to  light  by  the  Loclavood  committee's  investiga- 
tion of  the  electricians'  unions  in  New  York  City.  Men 
eager  to  join  the  union  have  been  barred  out  and  bled 
for  temporary  permits  enabling  them  to  work;  employers 
have  been  victimized;  the  cost  of  building  has  increased. 
It  is  the  old,  old  story  of  the  misuse  of  power  put  into 
the  hands  of  men  unworthy  to  wield  it  and  unequal  to 
their  trust. 

It  is  well  that  this  bad  state  of  affairs  is  to  be  com- 
pletely uncovered  before  a  grand  jury.  Union  oificials 
m.ust  learn  that  they  are  representatives  and  not  rulers. 
The  workers  must  be  awakened  to  the  fact  that  they 
cannot  safely  pay  their  money,  lend  their  collective 
strength  and  intrust  their  affairs  to  men  who  are  left 
unguided  and  uncontrolled.  And  the  public  must  not  be 
prejudiced  against  electric  service  by  a  high  cost  of  in- 
stallation forced  by  self-seeking  leaders  who  through 
deception  have  gained  the  indorsement  and  support  of 
electrical  wiremen  and  helpers,  although  as  individuals 
these  workmen  would  never  countenance  such  methods. 
This  is  a  matter  which  should  have  serious  considera- 
tion if  the  electrical  industry  is  not  to  be  hurtfully  mis- 
represented before  the  public. 


Cost  Accounting  Must  Back 
Public-Relations  Work 

PLEAS  for  better  methods  of  cost  accounting  in 
central-station  companies  often  are  met  by  the 
assertion  that  the  difficulties  are  too  great  and  the 
information  is  not  so  essential  as  it  is  in  an  industrial 
plant  because  the  central-station  business  is  not  a  com- 
petitive one.  The  fallacy  in  the  argument  lies  in  the 
assumption  that  the  only  sort  of  competition  to  be 
feared  is  that  which  prevails  in  ordinary  business  deal- 
ings, where  the  success  orf  a  man  or  an  organization  is 
measured  by  the  amount  of  business  taken  away  from 
competitors.  In  that  sense  there  is  virtually  no  com- 
petition among  central-station  companies,  though  in  a 
larger  number  of  cases  than  is  commonly  realized  there 
is  a  ver\'  keen  competition  with  other  forms  of  power. 
In  a  much  bigger  sense,  however,  there  is  more  keen 
competition  in  the  central-station  field  than  in  any  other 
business  field.  The  very  protection  given  against  the 
common  forms  of  competition  substitutes  a  competition 
for  the  good  will  of  the  public,  because  any  failure  to 
attain  the  de.-^ired  result  brings  about  a  public  contro- 
versy based  on  feeling  that  the  central-station  company 
is  gaining  advantages  that  could  not  be  obtained  if  the 
public  had  the  ordinary  privilege  of  going  across  the 
street  and  trading  with  a  competitor. 

Back  of  all  the  excellent  public-relations  policies  that 
have  been  developed   in  the  last  few  years  must  be  a 


full  and  complete  knowledge  of  the  business  that  can  be 
obtained  only  by  the  same  methods  of  cost  accounting 
which  have  been  forced  by  the  common  forms  of  com- 
petition in  the  ordinary  field  of  business.  There  is  no 
short  road  to  this  knowledge.  It  can  be  obtained  only 
by  a  proper  "set-up"  of  the  accounting  system  and  care- 
ful and  periodic  analyses  of  the  various  factors  going 
to  make  up  the  business.  It  means  expense,  but  very 
probably  far  less  than  is  commonly  supposed  and  cer- 
tainly not  proportionally  greater  than  in  the  industrial 
field.  The  article  by  E.  J.  Burtt  elsewhere  in  this  issue 
contains  some  excellent  suggestions  for  the  smaller 
light  and  power  companies,  where  the  problem  has 
seemed  insurmountable.  This  problem  may  not  be 
simple,  but  the  biggest  obstacle  is  the  unwillingness  to 
go  even  far  enough  to  become  acquainted  with  it.  As 
in  many  other  things,  when  the  first  step  is  taken  many 
of  the  mountainous  difficulties  of  anticipation  become 
mere  bumps  in  the  road. 


Water-Power  Development  and 
Depreciation 

TO  THOSE  who  have  not  followed  closely  the  question 
at  issue  between  the  electric  public  utilities  and 
the  Federal  Power  Commission  over  the  depreciation 
and  amortization  of  water-power  projects  the  contro- 
versy may  appear  trivial.  The  law  stipulates  that  the 
licensee  shall  maintain  a  depreciation  reserve  adequate 
to  maintain  the  project  works  in  efficient  operation  and 
provide  the  necessary  renewals  and  replacements.  This 
all  companies  under  regulation  are  already  obligated  to 
do,  so  that  there  can  be  no  objection  on  their  part  to 
this  provision.  The  objection  to  Regulation  16  of  the 
Federal  Power  Commission  is  that  it  is  not  in  accord 
with  the  spirit  or  letter  of  the  law,  because,  owing  to 
the  life-table  method  of  computing  depreciation  (which 
is  not  the  method  adopted  by  state  regulatory  bodies), 
not  only  is  a  depreciation  reserve  set  up  but  part  of 
the  investment  is  amortized.  This  naturally  means  that 
the  users  of  hydro-electric  service  must  pay  more  than 
a  reasonable  rate  for  electricity  in  order  that  this  ex- 
cessive depreciation  reserve  can  be  set  up  and  main- 
tained. Posterity  will  gain  in  that  the  project  works 
will  cost  it  little  or  nothing,  but  the  utilities  recognize 
no  such  obligation  to  posterity,  nor  was  it  the  intention 
of  Congress  that  they  should.  No  fault  is  being  found 
with  the  law — it  is  possible  to  develop  water  powers 
under  it — but  with  the  rules  and  regulations;  and  even 
those  are  in  the  main  reasonable.  Where  they  are  unrea- 
sonable is  where  they  are  theoretical  because  they  do  not 
coincide  with  experience,  and  the  industry  contends  for 
practice  as  against  theory.  It  is  only  begging  the  ques- 
tion to  state  that  utilities  under  public  service  commis- 
sion control  are  exempt  from  the  regulation,  because  a 
careful  study  will  reveal  that  while  the  devil  may  be 
kicked  ooit  the  front  door  there  is  a  back  door  open  to 


1210 


ELECTRICAL    WORLD 


Vol.  78,  No.  23 


him.  Nor  should  there  be  any  favoritism  shown. 
Manifestly  the  entire  electrical  industry  and  the  public 
service  commissions  with  all  their  experience  would  not 
be  a  unit  against  the  regulation  if  it  were  just  or 
reasonable;  and  one  would  think  it  would  be  the  part 
of  wisdom  for  those  who  are  responsible  for  drawing 
up  the  regulation  to  recognize  that  fact.  The  presump- 
tion is  that  the  country  wishes  its  water  powers  devel- 
oped, and  Congress  has  recognized  the  mandate.  Shall 
the  intent  of  Congress  and  the  wishes  of  the  public  be 
ignored  then  by  a  commission  which  flaunts  its  theory 
in  the  face  of  practice?  We  hardly  think  so,  and  we 
doubt  if  the  Federal  Power  Commission  will  continue 
to  think  so  when  its  members  have  rightfully  considered 
the  matter.  The  public  service  commissions  of  the 
country  insist  on  adequate  depreciation,  so  does  the 
water-power  law;  anything  beyond  that  is  unwarranted 
and  unreasonable  excess. 


Increasing  Application  of 

Electric  Heat-Treating  Furnaces 

SURVEYS  of  the  electric  furnace  field  reflect  a  grati- 
fying increase  in  the  number  and  variety  of  heat- 
treating  applications  as  compared  with  a  few  years 
ago.  While  the  business  depression  now  passing  has 
retarded  the  installation  of  new  equipment,  there  is 
little  question  that  an  era  of  large  expansion  is  ahead 
for  this  class  of  electrical  apparatus.  At  the  beginning 
of  this  fall  there  were  no  less  than  eighty  electric  heat- 
treating  installations  completed  or  contracted  for  in  the 
steel  field  alone.  These  are  operating  on  many  kinds  of 
products,  including  steel  and  iron  castings,  automobile 
parts,  tool  steel,  sheets,  etc.  At  least  seven  heat-treat- 
ing installations  are  operating  on  non-ferrous  material, 
and  their  application  to  glass  and  other  industries  is 
also  developing.  The  improvement  of  business  in  in- 
dustrial plants  dealing  with  metals  and  other  materials 
requiring  accurate  application  of  heat  in  concentrated- 
spaces  will  undoubtedly  give  a  healthy  stimulus  to  both 
invention  and  production. 

A  study  of  present  installations  discloses  a  surprising 
variation  in  furnace  dimensions,  materials,  energy  con- 
sumption and  control  equipment  for  particular  tasks. 
The  art  is  young,  and  experience  is  yielding  much  fruit 
to  skilled  designers.  There  seems  to  be  little  sign  of 
"mass  production"  in  the  furnace  field  as  yet,  and  while 
small  apparatus  suitable  for  laboratory  use  shows  some 
evidence  of  potential  uniformity  in  design,  the  range  of 
dimensions  and  capacities  for  utilizing  energy  efficiently 
in  the  larger  industrial  units  is  extraordinary. 

The  time  is  fully  ripe  for  the  accumulation  of 
graphic  and  tabular  data  on  electric  furnace  design  and 
performance,  installation  costs  and  operating  expenses. 
It  is  to  be  presumed  that  individual  makers  of  heat- 
treating  furnaces  have  begun  to  compile  such  informa- 
tion. Its  wider  interchange  would  be  of  great  benefit, 
both  to  manufacturers  and  users,  for  existing  data  are 
not  sufficiently  numerous  to  justify  generalization  from 
the  experience  of  single  furnace  builders  as  to  the  best 
dimensions,  materials  and  energy  requirements  for  all- 
around  maximum  economy.  The  savings  in  material 
resulting  from  the  intelligent  use  of  electric  heat  treat- 
ment as  compared  with  older  methods  are  little  less  than 
amazing.  Rigid  standardization  is  not  demanded  by 
present  conditions,  but  the  variations  in  design  and 
performance  afford  a  fruitful  field  for  study. 


Huge  Utility  Bond  Issue 
at  Low  Rate 

THE  rapidity  with  which  the  thirtj'-million-dollar, 
twenty-year  first  lien  and  refunding  mortgage  bond 
issue  of  the  New  York  Edison  Company  was  gobbled 
up  shows  that  electric  public  utility  securities,  particu- 
larly those  issued  by  the  older  and  larger  companies, 
are  very  attractive  to  investors.  To  be  sure,  the  New 
York  Edison  Company's  gross  earnings  are  larger  than 
those  of  any  other  electric  public  utility  company  in 
the  world,  and  this  particular  bond  issue  is  the  largest 
so  far  off'ered  at  one  time  by  an  electric  public  utility 
corporation.  The  bonds  sold  at  a  premium  of  four  and 
one-half  points,  yielding  the  investor  at  that  price  6.1 
per  cent.  While  the  money  cost  one  and  one-half  points 
more  than  previous  issues  of  the  company,  it  is  note- 
worthy that  that  is  less  than  many  national  govern- 
ments have  had  to  pay  for  funds  within  recent  months. 
It  is  also  less  than  some  state  governments  and  munici- 
palities have  had  to  pay,  considering  the  tax-exempt 
features  of  the  latter  securities.  Nevertheless,  everj' 
point  is  an  added  burden  which  must  be  met  out  of 
earnings,  and  when  rates  have  not  been  increased  it 
indicates  that  the  company  through  more  efficient  oper- 
ation has  been  able  to  eff'ect  economies  which  offset  the 
higher  interest  rate.  Unfortunately,  the  unthinking 
public  does  not  always  appreciate  how  many  millions 
it  is  often  spared  through  wise  financing  on  the  part 
of  the  utilities  or  by  economical  operation.  The  New 
York  Edison  Company  is  to  be  congratulated  on  ren- 
dering a  sendee  which  includes  both. 


.loint  Poles  Have  Become 
a  Necessity 

LITTLE  investigation  is  required  to  recognize  the 
^  immediate  necessity  for  all  signal  companies  and 
central-station  companies  to  come  to  an  understanding 
regarding  joint  poles.  Not  only  will  it  be  necessary 
to  safeguard  the  public  safety  and  the  linemen's  safety, 
not  only  will  it  be  necessary  also  to  consider  all  engi- 
neering features  of  the  problem,  but  comprehensive  and 
simple  forms  of  agreement  must  be  made.  There  are 
many  reasons  that  point  to  the  necessity  of  adopting 
a  simple,  effective  and  generally  applicable  policy  re- 
garding the  use  of  joint  poles.  The  present-day  efforts 
toward  conservation  will  require  the  saving  of  our 
timber.  Many  citizens  are  beginning  to  consider  an 
excessive  number  of  poles  on  streets  and  highways  to 
be  as  unnecessary  as  it  is  unsightly.  The  same  per- 
sons want  the  least  expensive  service  possible  from 
signal  and  central-station  companies,  and  this  demands 
economy  in  all  directions.  It  will  he  difficult  to  make 
them  believe  that  it  is  cheaper  for  those  companies  to 
operate  over  separate  pole  lines.  Furthermore,  the 
commissions  representing  the  public,  ascertaining  and 
anticipating  its  desires,  will  be  taking  action  toward 
the  settlement  of  the  question.  Already  such  action  is 
under  way  in  many  places. 

Therefore  it  will  be  advisable  for  engineers  and  com- 
mercial men  to  prepare  specifications  and  agreements 
and  work  definitely  in  the  direction  of  joint-pole  con- 
struction rather  than  wait  for  pressure  from  the  outside. 
It  would  be  well  for  the  companies  involved  to  consider 
that  their  reputation  as  public  servants  and  the  con- 
fidence of  those  whom  they  serve  are  in  some  degree  at 
stake. 


An  Announcement  by  the  Publisher 


A  S  ANNOUNCED  in  the  Electrical  Review  last 
/A  week,  the  McGraw-Hill  Company,  Inc.,  has 
A  JL  purchased  that  publication  and  will  continue 
to  publish  it  in  Chicago,  beginning  January,  1922. 
This  pioneer  among  electrical  journals  will  be  re- 
named Electrical  Review  and  Industrial  Engineer 
and  become  a  practical  monthly  magazine  devoted  to 
the  operation  and  maintenance  of  electrical  and 
mechanical  systems  in  mills  and  factories.  It  will 
form  an  extension  of  the  work  of  the  Electrical 
World,  whose  constructive  efforts  in  the  electrical 
industry  extend  back  for  more  than  forty  years. 

I  have  come  to  regard  the  electrical  industry  more 
and  more  as  an  opportunity  for  service,  with  an 
ever-increasing  influence  on  all  phases  of  community 
life  and  development.  From  the  early  efforts  of 
scientists  and  inventors  there  has  grown  up  the 
great  profession  of  electrical  engineering.  Founded 
upon  this  profession  as  a  basi.s  there  has  grown  up 
in  turn  a  far-reaching  business — the  business  of 
making  electrical  service  available  in  every  nook  and 
corner  of  the  land,  of  bettering  the  living  conditions 
in  the  home,  of  facilitating  the  routine  of  daily  life 
and  of  mechanically  and  economically  speeding  up 
the  wheels  of  industry. 

In  this  development  of  the  electrical  industry,  al- 
most from  the  beginning,  the  Electrical  World 
and  the  Electrical  Revieiv  as  contemporary  publica- 
tions have  mirrored  electricity's  progress,  inter- 
preted its  influence,  sought  out  the  ideas  and  ideals 
of  its  leaders,  and  contended  for  right  principles 
and  right  thinking  in  new  lines  of  achievement. 
In  the  proposed  co-ordination  of  these  two  forces 
a  new  avenue  for  an  extended  and  correlated  service 
i.s  opened,  a  service  that  the  spirit  of  the  times  and 
the  needs  of  American  industry  are  demanding  in 
a  specialized  and  extended  scope. 

AS  IN  the  past,  the  Electrical  World,  the  na- 
l\  tional  weekly,  will  be  devoted  to  the  problems  of 
executives  and  electrical  engineers  responsible  for 
the  administration  of  policies,  for  engineering  de- 
velopments, and  for  practices  in  all  branches  of  the 
electrical  industry.  Its  editorial  scope,  except  for 
broadening,  remains  unchanged,  and  embraces  (1) 
the  fundamentals  of  electrical  engineering  as  a  pro- 
fession, (2)  production,  distribution  and  applica- 
tion of  electrical  energy  as  a  convenience  service  to 
tlie  public  and  to  industry,  and  (3)  the  broad 
problems  of  production  and  distribution  of  electrical 
equipment  and  merchandise  as  a  business. 

The  Electrical  Review  under  the  new  title. 
Electrical  Review  and  Industrial  Engineer,  will  he 


devoted  to  the  problems  of  electrical  operation  and 
■maintenance  in  mills  and  factories,  a  field  which  the 
Electrical  World  will  continue  to  cover  as  it 
has  in  the  past,  but  from  a  technical  engineering 
standpoint. 

With  the  extended  use  of  electric  service  in  in- 
dustrial production  processes,  there  has  grown  a 
demand  for  specific  and  practical  information  on  the 
operation  of  electrical  systems  by  those  who  take  up 
the  work  where  the  consulting,  designing  arid  in- 
stallation engineers  leave  off.  For  these  practical 
men  a  service  not  heretofore  available  will  be  pro- 
vided. 

To  maintain,  through  this  broader  and  more 
clearly  defined  service  to  al!  groups  of  electrical  men, 
high  ideals  of  editorial  standards  and  service  and 
an  intimate  contact  with  the  problems  of  readers 
will  be  the  guiding  ambition  of  the  editors  of  the 
Electrical  World  and  Electrical  Review  and  In- 
dustrial Engineer. 

Present  subscribers  of  the  Electrical  Revieiv  will 
be  given  an  opportunity  to  select  the  publication 
that  best  suits  their  needs.  They  can  continue  their 
subscription  to  the  new  practical  monthly.  Electrical 
Review  and  Industrial  Engineer,  or  change  to  the 
Electrical  World,  Electrical  Merchandising, 
Journal  of  Electricity  and  Western  Industry,  or 
Power,  as  may  be  desired. 

AS  I  look  back  over  the  thirty-six  years  that  have 
l\  passed  since  I  became  interested  in  the  electrical 
industry,  from  the  vantage  ground  of  an  intimate 
contact  with  the  various  steps  of  its  development, 
the  opportunity  looms  greater  now  than  ever  be- 
fore for  engineers  and  electrical  business  men  who 
hold  dominating  positions  to  come  forward  with 
initiative  and  leadership  and  render  a  constructive 
service  to  American  business.  Never  before  were 
our  industries  more  in  need  of  help — the  help  that 
comes  from  men  of  big  brains  and  broad  vision 
to  conceive,  to  analyze,  to  formulate  and  to  execute 
the  plans  necessary  to  remove  from  the  path  of 
social,  industrial  and  economic  progress  the 
obstacles  that  lead  to  entanglements.  In  the  elec- 
trical industry  this  desired  result  can  be  brought 
about  to  it.s  fullest  extent  only  by  co-operation. 
Bigger,  broader  and  better  co-operation  than  has 
ever  existed  is  essential. 

To  inspire,  to  guide  and  ^o  assist  to  the  utter- 
most in  this  work  will  be  the  sincere  ambition  of 
the  editors  and  the  publisher  of  these  two  nationally 
known  publications  under  the  direction  of  the 
McGraw-Hill  Company,  Inc. 


December  17,  1921 
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Automatic  Plant  Permits  Development  of 

Small  Power  Site 

Generator  Started  Simply  by  Energizing  Line  Connecting  Automatic  Plant  to  Main 
Station — Has  Protection  Against  High  Bearing  and  Generator  Temperature,  Overspeed- 
ing,    Failure   of  Field   or    of  Governor  Oil  Pressure,  High  Voltage,  Low  Load,  Etc. 

By  C.  M.  GILT 

Lighting  Engineering  Department,  General  Electric  Company 


IN  ORDER  to  warrant  the  expense  of  constructing 
a  small  hydro-electric  plant  at  an  overflow  and 
regulating  station  of  the  Holyoke  Water  Power 
Company  an  attendantless  plant  has  been  installed 
at  this  point.  The  generator  is  arranged  to  be  started, 
synchronized  and  thrown  on  the  line  by  the  simple 
action  of  energizing  the  6,600-volt  line  connecting  the 
plant  with  the  main  station  of  the  company.  Another 
feature  of  the  station  is  an  automatically  reclosing 
switch  which  energizes  a  feeder  supplied  from  the 
plant.  This  station  has  given  excellent  service  since 
May,  1921,  having  required  but  little  attention  and 
adjustment.  The  overflow  and  regulating  station 
spoken  of  was  situated  between  two  of  three  canals 
which  were  built  in  1859  for  driving  the  waterwheels 
of  mills.  The  water  of  the  canals  is  still  used  for  this 
purpose.  The  water  levels  are  kept  constant  by  the 
use  of  overflow  weirs  and  gates  for  feeding  and  wast- 
ing. In  order  to  utilize  for  power  the  water  which  was 
previously  wasted  intermittently  in  this  manner,  the 
Holyoke  Water  Power  Company  has  installed  generat- 
ing plants  at  the  regulating  points.  In  carrying  out 
this  plan  it  was  decided  to  install  at  an  overflow  and 
regulating  station  between  the  first-level  canal  and  the 
second-level  canal  the  automatic  generating  plant,  which 
could  be  used,  without  attendant,  for  the  discharge  of 
sui;plus  water  or  for  feeding  the  second-level  canal  dur- 
ing times  of  deficiency.  The  fall  at  this  point  is  20  ft. 
(6  m.) 

The  generating  unit  consists  of  a  vertical  625-kva.. 
three-phasf,  60-cycle,  6,600-volt.  150-r.p.m.  General 
Electric  generator  driven  by  a  single-runner  LefFel 
waterwheel  and  controlled  by  a  Woodward  oil-pressure 
governor.  The  automatic  station  feeds  into  the  6,600- 
volt  bus  at  the  main  station  over  a  single  line  having 
no  branches.  This  makes  possible  an  extremely  simple 
scheme  of  load  dispatching;  i.e.,  the  operator  merely 
opens  or  closes  the  oil  circuit  breaker  in  the  line  to  the 
automatic  station  whenever  load  or  water  conditions 
make  advisable  the  addition  or  dropping  of  the  auto- 
matic. An  adjustable  stop  on  the  governor  of  the 
wheel  limits  the  gate  opening  so  that  when  set  to  hold 
a  .speed  slightly  above  the  system  frequency  the  gate 
is  opened  to  the  position  of  the  stop.  The  generator 
then  delivers  constant  load  and  the  governor  acts  only 
as  a  speed-limit  device  and  a  convenient  means  of 
operating  the  gates  in  starting  and  stopping.  The  gov- 
ernor is  equipped  with  a  solenoid-operated  pilot  valve 
that  controls  its  operation.  Whenever  the  solenoid  is 
energized,  oil  pressure  is  admitted  to  the  governor  from 
the  accumulator  and  the  gates  are  opened,  a  dashpot 
and  the  compensating  device  retarding  its  action  during 
the  starting  period.    When  the  solenoid  is  de-energized. 


the  governor  closes  the  gates  and  oil  is  cut  off  so  that 
the  oil  pressure  will  not  be  dissipated  by  leakages.  A 
ring  on  the  piston  snaps  into  a  groove  in  the  governor 
cylinder,  holding  the  gates  closed  against  the  unbal- 
anced water  pressure  which  tends  to  open  the  gates. 
The  ring  is  forced  out  of  the  groove  when  oil  pressure 
is  admitted  to  open  the  gates. 

Fig.  1  illustrates  the  wiring  diagram  of  the  station. 


■Feeder  circuit 


6entrator    \       '  '^-Bearing-  temperature  relay 

'  Overspeecf  relay 

FIG.    1. — WIRING   DIAGRAM    OF  AUTOMATIC    HYDRO-ELECTRIC 
GENERATING    STATION 

When  an  operator  in  the  main  station  wants  the  auto- 
matic station  to  assist  in  carrying  the  load,  he  closes 
the  oil  circuit  breaker  in  the  tie  line  between  the  two 
stations.  The  control  transformer  then  supplies  energy 
for  the  control  circuit  through  switch  No.  8.  Contactor 
No.  4  picks  up,  energizing  the  governor's  pilot-valve 
solenoid,  and  furnishing  energy  for  the  remainder  of 
the  operations.  The  governor  opens  the  gates  gradually, 
preventing  overtravel  and  too  rapid  acceleration.  A 
speed-control  switch,  No.  13,  mounted  on  the  shaft  of 
the  generator,  closes  its  contacts  when  the  generator 
reaches  95  per  cent  speed,  and  closes  contactor  No.  5 
if  the  exciter  voltage  has  built  up,  as  indicated  by  the 
closing  of  relay  No.  53.  The  closing  of  No.  5  immedi- 
ately closes  the  6,600-volt  oil-immersed  contactor  No.  16, 
which  in  turn  clo.ses  contactor  No.  41,  opening  the  field- 
discharge  resistance  and  connecting  the  armature  of  the 
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exciter  to  the  field  winding  of  the  generator.  The 
closing  of  the  main-line  contactor  No.  16  throws  the 
generator  onto  the  full  voltage  of  the  line  without  field. 
The  generator  is  accelerating  and  the  squirrel-cage 
winding  on  the  field  poles  assists  in  pulling  it  into  step. 
The  exciter  is  connected  at  full  voltage  and  the  building 
up  of  the  field  flux  locks  the  units  in  step.  The  squirrel- 
cage  winding  assists  in  damping  out  any  tendency 
toward  hunting. 

This  method  of  connecting  the  ^^i  i.ci.iti.i    ;,,  the  line 


FIG.    2 — AUTOMATIC    GENEIt'.TI.N'G    STATION    SHOWING    625-KVA. 
GENEKATOK  AND  GOVERNOR  CONTROLLED  BY  A  SOLENOID 

is  really  less  unusual  and  severe  than  might  appear  at 
first  thought.  SjTichronous  motors  are  thrown  from 
the  starting  taps  onto  full  voltage  without  field  when 
they  are  required  to  start  a  load  so  great  that  they 
will  not  pull  into  step  on  stai-ting  voltage.  The  line 
disturbance  is  really  greater  when  starting  a  synchrc- 
nous  motor  in  this  way  than  it  is  when  starting  the 
automatic  station.  With  the  station  there  is  only  one 
application  of  voltage  with  the  unit  out  of  synchronism, 
while  the  motor  starter  has  at  least  two  steps.  The 
generator  is  virtually  at  synchronous  speed  when  it  is 
connected  to  the  line  and  field  is  applied,  while  the 
motor  speed  is  appreciably  below  synchronous  speed 
owing  to  the  drag  of  the  load.  The  time  required  for 
pulling  the  automatic  generator  into  step  is  shorter, 
since  the  action  of  the  waterwheel  assists  in  bringing 
the  unit  up  to  synchronous  speed,  while  the  total  energ>- 
for  accelerating  the  motor  and  its  load  must  be  sup- 
plied from  the  line.  The  current  drawn  from  the  line 
is  greater  than  that  taken  when  an  operator  does  a 
good  job  of  synchronizing  in  the  usual  manner,  but  the 
shock  to  the  line  and  equipment  is  less  than  that  caused 
by  a  faulty  operation. 

When  once  connected  to  the  line,  the  generator  picks 
up  load  as  determined  by  the  governor  setting.  When 
the  operator  in  the  main  station  decides  that  the  auto- 
matic unit  is  no  longer  needed,  he  opens  the  breaker  in 
the  line  to  the  small  station.  An  underload  relay  No. 
37  opens  the  circuit  of  relay  No.  3,  which  after  a  short 
delay  opens  the  control  circuit  and  shuts  down  the 
station.  The  underload  relay  may  be  short-circuited  so 
that  the  unit  will  not  shut  down  when  carrying  the 
light   Sunday   load. 

The  generator  is  carefully  protected  to  prevent  dam- 
age.    Oxide-film   lightning   arresters  bleed  off  voltage 


surges  before  they  can  puncture  insulation.  In  each 
bearing  there  is  a  sylphon-type  thermal  relay  that  will 
open  its  contacts  and  shut  down  the  station  if  the  bear- 
ing temperature  approaches  a  dangerous  value.  These 
relays  are  hand-reset  so  that  the  station  cannot  restart 
until  an  inspection  is  made.  Temperature  relays  are 
heated  by  the  secondary  current  of  current  trans- 
formers and  have  thermal  characteristics  similar  to 
that  of  the  machine.  If  the  generator  is  overloaded 
for  a  period  such  as  to  bring  its  temperature  up  to  an 
abnormal  value,  these  relays  will  open  their  contacts 
and  shut  down  the  station  before  the  temperature 
becomes  dangerous.  Relay  No.  53  will  clear  the 
generator  from  the  line  if  the  exciter  fails.  A  field 
relay  No.  30  will  de-energize  No.  3  and  shut  the  station 
down  after  a  short  delay  should  the  field  circuit  open 
during  operation.  In  case  of  high  voltage  the  high- 
voltage  relay  will  shut  down  the  station  or  prevent  it 
from  starting.  The  oil-pressure  relay  will  produce  the 
effect  of  high  voltage  by  short-circuiting  resistance  in 
series  with  the  high-voltage  relay,  if  the  governor  oil 
pressure  drops  to  a  point  that  jeopardizes  continued 
operation.  In  case  of  overspeed  switch  No.  12  will  open 
and  clear  the  generator  from  the  line  and  cut  the  exci- 
tation off.  If  a  short-circuit  occurs  between  the  auto- 
matic station  and  the  main  station,  the  oil  circuit 
breaker  in  the  main  station  will  open  and  the  auto- 
matic station  after  shutting  down  because  of  low  volt- 
age will  not  start  until  the  line  is  re-energized. 

A  feeder  circuit  with  overload  protection  and  reclos- 
ing  equipment  is  included  to  feed  a  particular  load 
whenever  there  is  water  to  operate  the  automatic  sta- 
tion. In  case  of  overload  on  this  feeder  the  overload 
relays  will  open  the  contactor  No.  116,  and  after  a  short 
delay  relay  No.  116-X  will  pick  up  and  close  the  line 
contactor.  At  the  same  time  the  notching;  relay  No. 
26-X  will  move  up  one  notch,  but  will  not  open  its  con- 
tacts.    If  the  trouble  is  cleared  and  the  contactor  re- 


KIG.  o — THREE  LEVELS  OF  CANALS  AT  THE  HOLYOKE  PLANTS 

mains  closed,  the  notching  relay  will  reset  itself  after 
a  short  time.  If,  however,  the  overload  conditions  re- 
main so  that  the  contactor  again  trips  out,  the  opera- 
tions will  be  repeated.  If  the  breaker  opens  a  third 
time  in  immcdate  succession,  the  notching  relay  will 
open  its  contacts  and  lock  the  contactor  open  until 
reset  by  hand.  The  relays,  therefore,  take  the  place 
of  an  operator  in  trying  out  the  circuit. 
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Possible  Economies  in  the  Cost 
of  Insurance 

The  Advantages  that  Would  Come  of  Self- Insurance 

for  Small  Losses,  Both  in  Reduced 

Expense  and  Fewer  Fires 

By  "Kassandra" 

IN  A  RECENT  report  to  the  N.  E.  L.  A.  reference 
was  made  to  certain  dangers  no^  now  coverable  by 
insurance,  and  the  statement  was  made  that  if  a  real 
demand  existed  for  that  form  of  insurance,  the  under- 
writers would  arrange  for  the  proper  policies  at  a 
proper  price.  It  is  a  familiar  story  that  the  English 
Lloyds  will  insure  against  anything  even  to  twins,  and 
this  is,  after  all,  the  general  natural  attitude.  Any- 
thing is  insurable  at  a  price  and  inversely  to  reduce  the 
cost  of  insurance  it  is  only  necessary  to  reduce  the  risk 
and  the  form  of  policy.  There  is  one  such  economy 
possible  right  now  that  will  not  only  save  money  but 
reduce  the  fire  loss  as  well  to  all  insurers. 

The  ordinary  insurance  policy  provides  for  payment 
in  case  of  any  loss,  whether  large  or  small.  If  the 
policy  be  for  $100,000,  payment  of  this  sum  may  be 
recovered  in  case  of  total  loss,  and  a  small  loss  of,  say, 
$100  is  also  paid  by  the  insurance  compan}'. 

The  Coinsurance  Clause 

We  can  therefore  consider  the  policy  as  having  in 
effect  the  value  of  several  policies,  for  example,  three, 
the  first  providing  for  payments  in  case  of  total  or  very 
large  losses,  down  to  say  $75,000;  the  second  for  pay- 
ments in  case  o-f  losses  of  intermediary  size,  say  between 
$3,000  and  $75,000,  and  the  third  for  payments  of  the 
small  losses  up  to  say  $3,000  in  any  year.  An  insured 
can  have  one  policy  covering  against  all  losses,  or 
theoretically  he  could  have  three  policies  each  cover- 
ing against  losses  between  definite  amounts.  In  prac- 
tice, however,  the  insurance  companies  provide  only  one 
—which  amounts  to  the  insurance  against  small  losses 
only.  This  policy  covers  any  loss  sufiered  up  to  the 
amount  insured  for,  but  in  most  cases  there  is  a  co- 
insurance clause,  which  applies  when  a  man  takes  out 
several  policies  on  the  same  level,  say  four  policies  of 
$2,500  each  on  a  ten-thousand-dollar  level.  The  co- 
insurance on  a  partial  loss  prevents  him  from  collecting 
a  loss  of  $2,000  several  times— $2,000  from  each  policy. 
He  can  only  collect  the  total  of  $2,000  pro  rata  from 
each  policy. 

But  suppose  that  he  had  only  one  two-thousand-dollar 
policy  on  the  ten-thousand-dollar  house  and  had  a  loss 
of  $2,000.  He  would  have  paid  for  this  say  $20  against 
$100  for  insurance  for  the  full  value.  Obviously  that 
would  be  much  worse  for  the  insurance  company  than 
if  the  man  had  carried  the  full  amount  of  in.surance, 
and  therefore  the  coin.surance  clause  provides  that  in 
such  a  case  the  insurance  company  will  only  pay  the 
same  sum  that  it  would  have  paid  if  the  man  had  car- 
ried insurance  up  to  say  80  per  cent  of  the  value  of  the 
house. 

Sometimes  policies  are  issued  without  this  coinsur- 
ance clause,  but  in  such  case,  of  cour.se,  a  higher 
premium  is  paid.  Or,  vice  versa,  if  the  standard 
premium  is  on  a  policy  without  a  coinsurance  clause, 
then  a  reduction  in  that  premium  is  given  to  the  man 
who  will  take  policies  with  a  coinsurance  clause. 

The  result  of  this  method  is  that  most  people  who 


insure  carry  insurance  up  to  80  or  90  per  cent  of  the 
value  of  their  property.  Then  in  case  of  any  fire  or 
loss  up  to  this  80  or  90  per  cent,  the  insurer  gets  all 
his  loss  back.  If,  however,  he  has  a  complete  loss  of  the 
whole  value  of  the  property,  say  $10,000,  he  only  gets 
$8,000  back  and  is  really  insuring  himself  for  the  last 
$2,000.  He  knows  that  fires  that  cause  a  complete  loss 
are  comparatively  rare  and  is  willing  to  run  that  chance 
in  order  to  save  the  premium  on  this  last  $2,000  of 
insurance. 

Self-Insurance 

If  an  insured  can  get  a  three-thousand-dollar  policy 
without  a  coinsurance  clause  on  a  one  hundred-thousand- 
dollar  risk,  he  is  covered  against  all  losses  up  to  $3,000, 
but  may  be  hurt  badly  by  a  large  loss.  In  other  words, 
he  is  insured  by  an  insurance  company  against  the  small 
losses.  There  is  no  reason,  however,  why  an  insured 
should  not  reverse  this  and  insure  himself  against  the 
small  losses  while  carrying  insurance  against  large 
losses.  He  might  even  combine  the  two  and  carry  his 
own  risk  both  on  rare  large  losses  and  on  smaller 
losses  and  enjoy  the  constant  saving  from  a  reduced 
insurance  cost.  In  other  words,  my  suggestion  is  that 
either  instead  of  or  in  addition  to  the  owner  of  the 
house  insuring  himself  against  the  last  $2,000  of  the 
loss,  in  case  of  a  complete  fire  loss,  the  owner  of  the 
house  should  also  be  allowed  to  insure  himself  against 
the  first  $500  of  loss;  that  is,  to  insure  himself  against 
any  losses  that  do  not  exceed  $500  during  a  year  or 
during  the  term  of  the  policy. 

This  plan  is  similar  to  the  provision  in  automo- 
bile theft  insurance  that  no  losses  shall  be  paid  unless 
they  exceed  $25,  so  that  if  a  man  merely  has  a  wrench 
or  an  ordinary  robe  stolen  out  of  his  car,  he  has  no 
redress,  whereas,  on  the  other  hand,  he  is  really  pro- 
tected against  the  theft  of  his  whole  car  or  of  valuable 
appurtenances. 

Protection  Against  Large  Losses 

The  advantages  of  such  a  policy  are  obvious.  Year 
in  and  year  out  the  careful  man  would  be  able  to  keep 
his  loss  from  small  fires  away  below  the  saving  in  his 
premium.  Occasionally  he  might  have  a  year  when  he 
made  no  saving.  In  fact,  he  might  occasionally  suffer 
a  small  lo.ss,  but  he  would  never  be  crippled  or  even  hurt 
since  in  case  of  a  large  loss  he  would  be  covered. 

To  the  careless  man  who  has  frequent  small  fires  this 
plan  would  bring  no  saving,  but  he  is  the  danger  spot 
and  should  be  discouraged  by  a  high  premium,  or, 
rather,  penalized  and  influenced  to  reform. 

The  kind  of  insurance  agent  who  is  merely  looking 
after  larger  premiums  on  which  he  can  collect  a  larger 
commission  will  not  welcome  this  new  form  of  policy, 
but  the  high-minded  insurance  company  officers,  who 
really  desire  a  smaller  fire  lo.ss,  should  be  willing  to 
provide  such  policies  if  they  are  demanded. 

It  is  therefore  merely  a  question  of  educating  the 
insured  until  they  demand  policies  under  which  they 
can  insure  themselves  against  the  smaller  losses  which 
they  can  easily  stand,  while  being  insured  against  the 
large  losses  which  might  cripple  their  business. 

If  we  will  only  ask  for  such  policies  and  ask  hard 
enough  for  them,  we  shall  get  them.  The  careful  man 
will  then  make  savings,  and  there  will  be  a  greater  in- 
centive to  be  careful  and  a  total  fire  loss  less  than  is  now 
the  ca.se.  Insurance  companies,  however,  can  hardly 
be  expected  to  act  until  such  policies  are  wanted. 
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All  Live  Parts  Are 

Covered  from 

Switchboards  to 

Motors 

in  San  Jose  (Cal.) 

Industrial  Plant 

A — Small  distril)iitinK 
iKjurd.  E^ch  switch  is 
iiiiinbered  and  the  name 
I'l'  the  apparatus  con- 
i  rolled  is  stenciled  on 
the  cover. 

B — Motor  controls  are 
srouped  at  some  points 
as  shown  in  tliis  photo- 
graph. 

C — Main  distribution 
switchboard  designeii 
for  safety  and  for  plant 
growth. 

D.  E  and  F— Dlffer- 
ont  motor  applications 
call  for  adaptations  of 
connections,  but  in  each 
case  all  live  parts  ami 
wiring  are  inclosed. 

G — Old  compensators 
ma<lo  safe  by  addition 
of  inclosing  cases. 
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Plant  Distribution  Layout  Combining 
Safety  and  Economy 

How  an  Industrial  Plant  Has  Met  Problem  All  Live  Parts 
Inclosed  on  Board  and  at  Motors — Relay  Protection  for  All 
Motors — System  Is  Reliable,  Safe,  Flexible  and  Economical 

BY  I.  A.  OLIVER 

Plant  Engineer  Bean  Sp^'ay  Pump  Company.  San  Jose,  Cal. 

AN  INDUSTRIAL-PLANT  distribution  system 
/\^  combining  marked  safety,  reliability,  iiexi- 
r — ^^  bility  and  economy  was  the  object  of  the 
adL  xIl  reconstruction  carried  out  during  the  past 
year  in  the  Bean  Spray  Pump  Company's  plant  at  San 
Jose,  Cal.  Switchboards  with  "dead"  fronts  and  backs. 
incJosed  wiring  at  the  motors  and  relay  protection  for 
each  motor  are  some  of  the  means  used  for  obtaining 
this  object.  This  reconstruction  had  become  necessary 
owing  to  the  plant's  rapid  growth  causing  continual 
relocating  of  motors  and  machinery  to  accommodate  pro- 
duction. The  old  system  was  very  inflexible,  seriously 
lacked  modern  safety  equipment  and  had  become  heavily 
overloaded.  As  a  complete  revision  was  necessary*,  it 
was  decided  to  make  the  new  installation  a  model  of  its 
kind. 

General  Purposes  of  New  Design 

The  principal  factors  considered  in  planning  the  lay- 
out were  (1)  the  most  efficient  power  distribution  with 
the  least  apparatus,  comprising  the  installation  of  the 
highest  quality  and  safest  equipment  obtainable  and  at 
the  lowest  possible  cost;  (2)  "safety  first,"  that  the 
entire  system  should  comply  with  all  safety  require- 
ments; (3)  flexible  installation,  adaptability  of  the  sys- 
tem to  changing  conditions,  motor  relocation  and  future 
additions,  and  (4)  changing  over  and  pdapting  the  old 
equipment  wherever  possible. 

There  were  fifty-eight  motors  with  a  total  connected 
load  of  600  hp.  and  a  full-load  current  of  1,450  amp. 
at  220  volts.  The  maximum  demand  averaged  about 
300  hp.  In  planning  the  main  feeders  and  the  main 
switching  equipment  ample  additional  capacity  was 
allowed,  providing  for  50  per  cent  to  75  per  cent  increase 
in  growth  of  the  plant.  Nearly  all  the  motors  were 
three-phase  squirrel-cage  induction  type,  the  majority 
being  rated  at  from  5  hp.  to  10  hp.  One  compressor  is 
driven  by  a  104-hp.,  three-phase  wound-rotor  induction 
motor.  With  a  few  exceptions  this  motor  load  was 
widely  distributed  throughout  the  various  shops  in  the 
plant,  which  covers  an  area  of  four  acres. 

Power  enters  the  plant  at  2,200  volts  and  is  stepped 
down  to  220  volts,  metered  and  served  to  the  main 
entrance  switch  on  the  central  switchboard,  which  con- 
trols the  power  for  the  entire  plant.  This  main  switch 
is  a  1,.500-amp.,  three-pole,  copper-link  fused  safety 
switch  and  is  one  of  the  most  highly  rated  safety  dry 
switches  built.  It  is  mounted  on  the  main  board  at  the 
center  over  the  busbar  compartment,  as  shown  in  Fig.  1. 
This  .switchboard  consists  of  nine  safety  .switches  .sub- 
stantially mounted  on  a  simple  iron  frame  with  pipe 
legs.  The  busbar  compartment  is  built  of  black  iron 
and  contains  the  laminated  flat  bare  copper  busbars 
extending  the  full  length  of  the  board  and  supported  at 
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FIG.   1 — 1,500-AMP.  DRY-TYPE  SAFETY  SWITCH   CONTROLS 
MAIN   POWER   SUPPLY 

inten'als  by  "Bakelite"  micarta  blocks  suspended  from 
the  top  of  the  compartment.  Each  switch  is  connected 
to  the  buses  by  rubber-covered  stranded  leads.  The 
main  1,500-amp.  entrance  switch  is  connected  to  the 
buses  by  flat  copper  bars. 

The  switches  are  mounted  flush  and  produce  a  com- 
pact, economical  job  of  pleasing  appearance.  All  live 
parts  are  entirely  inclosed.  Extended  sheet-iron  com- 
partments on  each  side  of  the  main  switch  provide 
suitable  mounting  for  voltmeter  and  ammeter  with  ac- 
cessories. The  circuits  are  led  away  from  the  bottom 
of  the  switches  in  the  usual  manner.  Distribution  of 
main  circuits  to  the  various  sub-boards  is  by  under- 
ground and  overhead  system. 

Sub-Distribution  Boards 

The  machine-shop  switchboard  controls  twenty-nine 
motors  and  is  the  largest  in  the  plant,  being  itself  fed 
through  a  1,000-amp.  main  switch.  This  board  is 
mounted  on  an  elevated  platform  conveniently  placed 
near  the  center  of  distribution.  As  shown  in  C  (page 
1216),  it  is  also  built  entirely  of  safety  switches.  The.se 
are  arranged  in  two  rows,  top  and  bottom,  with  a  set  of 
buses  and  bus  compartments  for  each  row.     They  are 
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grouped  according  to  size,  the  largest  being  placed  at 
the  lower  center.  There  are  at  present  twenty-four 
60-amp.,  six  100-amp.  and  three  200-amp.  switches  con- 
nected in,  and  blanks  are  provided  for  two  60-amp.,  four 
100-amp.  and  one  200-amp.  switches.  All  switches  are 
three-pole  and  fused  to  the  required  capacity  for  start- 
ing the  motors  that  each  controls.  Power  is  received 
over  three  1,000,000-circ.mil  weatherproof  cables  car- 
ried on  an  overhead  trestle  a  distance  of  200  ft.  (60  m.; 
from  the  main  board.  The  cables  are  attached  to  the 
upper  ends  of  the  tie  buses  which  connect  the  top  and 
bottom  buses  through  the  compartment  at  the  middle 
of  the  board. 

The  buses  in  the  top  and  bottom  compartments  are 
built  up  of  flat  bare  copper  straps,  A  in.  x  14  in. 
(1.6  mm.  X  38  mm.),  laminated.  These  are  gradually 
tapered  off  toward  the  ends  of  the  boards  as  the 
required  capacity  decreases.  Spacings  and  insulation 
were  carefully  worked  out  and  dangerous  magnetic 
circuits  carefully  eliminated  or  properly  broken  up  to 
prevent  eddy  currents.  At  the  back  of  the  board,  as 
shown  in  Fig.  3,  one  conduit  duct  is  provided  for  each 


FIG.  2 MAIN  DISTRIBl  Tl\(;  linAKD  IS  IlKAD  ON  REAR  AS  WEIX 

AS  FRONT  AND  IS  DESIGNED  FOR  PLANT  GROWTH 

pair  of  switches  and  the  circuits  are  carried  to  the 
large  pull  box  at  the  end,  where  they  may  be  combined 
to  the  best  advantage.  The  individual  circuits  run 
direct  to  the  motor  starters  in  rigid  iron  conduit.  Short 
pieces  of  flexible  conduit  are  used  to  connect  the  conduit 
lines  to  the  pull  box  on  the  switchboard  to  prevent  any 
vibration  being  transmitted  to  the  board.  A  maxi- 
mum of  three  three-phase  circuits  were  run  in  each 
conduit.  This  was  decreased  in  size  at  each  point 
where  a  circuit  was  branched  off. 

Each  motor  starter  in  the  plant,  regardless  of  size, 
is  equipped  with  an  inverse-time-limit  overload  relay 
and  a  magnetic  undervoltage  release.  G  (page  1216) 
shows  how  the  old  equipment  was  brought  up  to  date 
and  made  safe.  All  the  old  starters  that  could  be  used 
were  modernized  by  attaching  inclosed  overload  relays. 
Auto-starters  with  self-contained  inverse-time-limit 
overload  relays  and  magnetic  undervoltage  release  are 
used  in  the  new  equipment  for  the  larger  motors 
thi-oughout  the  plant. 

From  the  starters  the  circuits  are  carried  in  rigid 
and  flexible  conduit  to  the  motors,  where  special  ter- 
minal boxes  were  installed  to  fit  each  type  of  motor, 
thereby  protecting  the  wires  and  grounding  the  motors 
and  starters  to  the  entire  system.  This  arrangement 
provides  safety  and  flexibility  with  the  smallest  amount 


of  apparatus.  The  thread  ends  on  all  conduit  used  were 
thoroughly  cleaned  to  remove  the  insulating  enamel, 
thus  insuring  a  continuous  ground  in  all  parts  of  the 

system. 

In  all  other  shops  of  the  plant  similar  equipment  is 
used.  The  switchboard  in  the  foundries  shown  in  A 
(page  1216)  is  of  the  simple-st  design.  It  is  100  per 
cent  safe.  The  pipe-shop  switchboard,  as  .shown  in  B, 
is  a  characteristic  arrangement  of  motor-controlling 
apparatus  used  in  various  places  throughout  the  plant 
where  a  few  small  motors  are  operated  within  a  short 
radius  of  a  central  point  of  control.  The  tj^pe  of  motor- 
starting  switch  employed  is  well  adapted  for  this  pur- 
pose. 

All  switches  and  motor  starters  are  plainly  marked. 
The  circuit-controlling  switches  at  the  main  board  are 
lettered  alphabetically.  The  switches  on  the  distribut- 
ing boards  and  also  the  motor  starters  are  each  lettered 
according  to  the  main  circuit  they  are  on,  and  in  addi- 
tion they  have  a  number  which  designates  the  particular 
machine  or  circuit  they  control. 

The  entire  work  of  changing  over  to  the  new  safety 
equipment  was  undertaken  at  a  time  when  the  plant 
was  at  its  heaviest  production,  most  of  the  machinery 
being  operated  day  and  night.  This  required  consider- 
able parallel  temporary  wiring  as  well  as  temporary  cut- 
nvers.  The  new  equipment  was  installed  and  completed 
light  up  to  the  motors,  then  the  cut-over  was  made 
during  the  lunch  hour  or  at  times  when  the  motor  could 
be  stopped  for  an  hour  or  so.  The  entire  job  was  ac- 
complished with  very  little  interruption  of  machinerj' 
or  production.  Every  precaution  was  taken  in  this 
work,  with  the  result  that  not  one  accident  occurred. 


Specifications  for  Lamps  Issued  by 
Government 

"VTEW  specifications  for  large  incandescent  electric 
l\l  lamps  have  been  issued  by  the  Bureau  of  Stand- 
ai'ds.  These  specifications  have  been  prepared  pri- 
marily for  the  use  of  government  departments  when 
purchasing  lamps,  but  are  also  available  to  others.  This 
is  the  ninth   edition  of   the   bureau's   lamp   standards. 

There  have  been  some  changes,  an  impKjrtant  one  being 
the  abandonment  of  the  long-established  provision  that 
the  light  test  of  lamps  shall  be  considered  as  ended 
when  the  candlepower  has  fallen  to  80  per  cent  of  the 
initial  value.  Because  means  have  been  found  to  pre- 
vent excessive  blackening  of  tungsten  lamp  bulbs,  the 
new  tests  are  based  on  the  total  life  to  the  time  of 
burn-out. 

The  performance  of  the  lamp  throughout  its  life  is 
taken  into  account  through  two  new  provisions,  one 
being  the  valuation  of  life-test  results  on  the  basis  of 
average  efficiency  throughout  the  lamp's  life  instead  of 
the  initial  efficiency,  and  the  other  requirement  being 
that  the  average  light  flux  during  the  life  of  the  lamp 
must  not  fall  below  a  specified  percentage  of  the  initial 
flux. 

Tolerances  have  been  established  for  possible  varia- 
tions in  tests  resulting  from  the  small  number  of  test 
samples  available.  Furthermore,  standardization  of 
lamps  is  on  a  smaller  number  of  gradings,  the  tungsten 
schedule  recognizing  only  the  5-volt  steps  in  the  110-120 
range  and  the  10-volt  steps  in  the  220-250  volt  range. 

The  publication  of  these  specifications  is  now  ready 
and  may  be  obtained  from  the  Bureau  of  Standards, 
Washington,  D.  C. 


December  17,  1921 
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Cost  Accounting  for  Small  Companies 

Need  Exists  for  Better  Systepi — Study  of  Apportion- 
ment of  Costs  to  Various  Classes  of  Service  Will 
Yield  Results — Some  Suggestions  as  to  Methods 

By  E.  J.  BURTT 

Jackson,  Mich. 


A  T  THE  present  time,  when  central-station  com- 
/\^  panies  have  idle  capacity  and  rate  readjust- 
/ — A^  ments  are  being  made,  it  is  opportune  that 
.^.  ^^they  renew  their  efforts  to  analyze  the  total 
costs  of  supplying  their  different  groups  of  consumers. 
With  correct  information  of  this  nature  any  adjustment 
in  rates  which  it  may  be  necessary  to  make  can  be 
done  with  the  assurance  that  the  revenue  under  the 
new  rates  for  the  class  of  service  affected  will  at  least 
provide  for  its  production  and  distribution  and  not 
throw  an  additional  burden  on  the  remaining  classes  of 
service. 

As  a  general  rule,  in  the  smaller  electric  light  and 
power  companies  the  apportionment  of  fixed  charges  to 
the  different  classes  of  service  rendered  has  not  been 
carried  out  to  the  same  extent  as  in  the  case  of  operat- 
ing expenses.  Perhaps  one  reason  for  this  is  that  cen- 
tral-station companies  are  not  considered  to  be  subject 
to  the  keen  competition  that  exists  between  manufactur- 
ing establishments,  and  that  it  makes  little  or  no  differ- 
ence whether  the  "overhead"  is  prorated  or  not.  In 
any  business  that  encounters  strong  competition  it  is 
necessary  that  the  true  cost  of  each  line  be  determined. 
If  these  costs  are  not  known  and  the  price  of  the  article 
is  not  based  upon  these  true  costs,  sooner  or  later  the 
firm  will  find  itself  in  serious  difficulty. 

The  general  idea  held  by  many  that  the  central- 
station  business  does  not  meet  competition  is  not  alto- 
gether correct.  The  contention  may  largely  be  true  in 
the  lighting  field  and  perhaps  in  the  small-power  field, 
but  it  is  not  true  in  the  larger  power  field.  The  power 
sales  are  a  very  large  percentage  of  the  present  central- 
station  business  and  the  percentage  is  constantly  grow- 
ing. In  the  power  business  the  central-station  com- 
panies are  .subjected  to  a  very  aggressive  competition 
from  isolated  plants.  Many  of  these  plants  were  built 
during  the  war.  Then  the  increase  in  the  refinement 
of  design,  and  consequently  in  the  efficiency,  of  internal- 
combustion  engines  i.s  a  factor  to  be  reckoned  with. 
The  low  price  of  crude  oil  also  should  be  considered, 
because  this  will  act  as  a  further  incentive  for  introduc- 
ing the  newer  types  of  oil  engines  as  competitors  of 
central-station  service. 

Cost  of  Eneroy  for  Different  Services 
Should  Be  Known 

In  view  of  the  above,  it  will  be  seen  that  central- 
station  companies  are  subject  to  more  competition  than 
is  commonly  supposed  and  that  the  true  costs  of  gen- 
erating and  distributing  energy  to  the  different  clas.ses 
of  service  should  be  known.  Not  only  should  they  be 
known  so  as  properly  to  base  the  power  rates,  but  also 
to  prevent  the  placing  of  an  additional  burden  on  other 
classes  of  service.  By  ascertaining  these  true  costs 
the  basis  for  an  equitable  rate  schedule  may  be  de- 
termined.    With  such  a  rate  sche<lule  a  company  need 


not  fear  the  investigation  of  any  governing  body  and 
will  not  be  subject  to  criticism  in  case  an  investigation 
is  made.  Then,  again,  the  commercial  department  will 
be  in  a  position  to  meet  new  situations  and  opportu- 
nities that  are  constantly  arising  in  the  power  business. 
For  want  of  sufficient  information  many  central-sta- 
tion managers  do  not  attempt  to  make  a  study  of  these 
true  costs.  In  the  first  place  the  fair  value  of  the  plant 
must  be  known.  This,  in  turn,  must  be  allocated  to  deter- 
mine how  much  of  the  carrying  charge  shall  be  allotted  to 
cost  of  carrying  each  class  of  business,  and  there  are 
several  methods  by  which  this  can  be  done.  In  the  sec- 
ond place,  the  apportionment  of  operating  expenses  for 
costs  of  generation  and  distribution,  as  well  as  for  com- 
mercial and  general  and  miscellaneous  expense,  must 
be  made.  At  first  any  attenpt  to  make  an  allocation  of 
the  two  classes  of  e.xpense  seems  difficult  and  unsatis- 
factoiy.  Still,  if  time  and  study  are  applied  to  this 
problem,  fairly  satisfactory  results  are  obtained. 

Method  of  Allocating  Costs 

Following  is  a  brief  outline  of  the  general  method 
used  to  determine  the  annual  costs  of  supplying  energy 
to  the  different  classes  of  service  in  a  central  station 
supplying  a  city  of  about  60,000.  Satisfactory  results 
were  obtained,  and  this  outline  is  given  here  with  the 
thought  that  it  may  afford  assistance  to  those  who  are 
making  an  analysis  for  the  first  time. 

For  a  starting  point  an  appraisal  of  the  property 
should  be  available  from  which  the  value  of  the  gen- 
erating and  distributing  systems  is  to  be  determined. 
In  case  there  has  not  been  an  appraisal  made,  the  fair 
value  of  the  property  can  be  determined  from  the  plant 
and   investment  account  on  the  company's  books. 

It  is  generally  conceded  to  be  fair  to  prorate  the  value 
of  the  generating  equipment  to  be  carried  by  each 
class  of  consumers  by  using  the  percentage  that  the 
demand  of  each  class  bears  to  the  total  load  in  kilowatts 
on  the  station  at  the  time  of  the  maximum  peak  load. 
In  substantiation  of  this  idea  the  following  case  is 
submitted:  In  a  small  town,  where  the  total  load  on 
the  station  is  residence  lighting,  it  is  self-evident  that 
all  charges  would  be  against  that  class  of  service.  Now, 
if  one-half  of  the  maximum  load  at  the  time  of  the 
station  peak  was  lighting  and  the  other  half  was  power, 
then  the  station  investment  cost  should  be  in  the  same 
ratio.  With  an  increase  in  the  number  and  kinds  of 
classes  of  service,  the  plan  would  still  hold  true. 

To  allocate  the  value  of  the  distribution  system  is 
more  difficult.  There  are  several  factors  which  have 
an  influence  in  this  apportionment — among  them  being 
the  rate  of  taking  energy,  or  the  kilowatt  demand; 
the  volume  of  energy,  or  the  kilowatt-hours,  and  the 
number  of  consumers  in  each  class.  In  the  average- 
size  cities  central-station  companies  would  have  as  the 
principal  classes  of  consumers  the  following:    Municipal 
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street  lighting,  residence  lighting,  commercial  lighting, 
small  power,  secondary  power  and  primarj-  power. 

One  method  of  prorating  the  distribution  investment 
often  used  is  accorded  to  the  "number  of  pole  contacts" 
or  the  miles  of  wire  line  in  each  class.  Another  method, 
perhaps  more  satisfactory,  is  to  make  estimates  show- 
ing the  cost  of  constructing  distribution  lines  to  supply 
separately  the  total  number  of  consumers  in  each  class. 
In  the  case  of  a  typical  residence  consumer,  this  would 
include:  (1)  Meter,  (2)  service,  (3)  secondary  lines, 
(4)  transformers,  (5)  primary  lines,  (6)  sole  lines, 
and    (7)    necessary  labor. 

After  these  estimates  are  made  up  covering  each 
class  of  consumers,  the  total  of  several  estimates  may 
be  found  and  the  percentage  of  the  total  estimated  cost 
may  be  determined  for  each  clas.s,  and  this  percentage 
can  be  used  to  prorate  the  actual  appraisal  value. 

After  a  complete  allocation  of  the  value  of  the  prop- 
erty has  been  made,  the  yearly  amount  of  fi.xed  charges 
that  are  to  be  carried  by  each  class  can  be  readily  de- 
termined. These  fixed  charges  should  include  such 
items  as:  (a)  Return  on  the  investment,  (b)  taxes, 
(c)  renewals  and  replacement,  and  (d)  insurance. 
What  rate  of  return  or  depreciation  shall  be  used 
should  be  determined  for  each  separate  property,  de- 
pending upon  the  condition  of  the  plant,  its  earning 
capacity,  etc. 

In  addition  to  the  fixed  charges  as  shown  above,  the 
operating  e.xpenses  must  be  also  prorated.  The  first 
division  will  be  between  generating  and  distribution 
costs.  In  actual  practice  the  idea  of  considering  the 
generating  department  by  itself,  with  expenses  con- 
nected with  production  averaged  at  so  much  per  kilo- 
watt-hour, seems  the  most  satisfactory.  This  means 
that  each  class  of  service  is  charged  with  the  cost  of 
energy  to  the  distribution  switchboard  in  the  same 
proportion  as  the  amount  of  energy  taken  by  it.  These 
expenses  would  include  station  superintendence,  labor, 
fuel,  water,  lubricants,  and  station  and  equipment  re- 
pairs. The  balance  of  running  expenses  would  be 
made  up  of  distribution,  utilization,  commercial,  gen- 
eral and  miscellaneous. 

Under  these  different  headings  would  be  classified  the 
following  expenses : 

Distribution. — Superintendence,  wages,  setting  and 
removing  meters  and  transformers,  maps  and  records, 
shop  expenses,  repairs  to  line  equipment,   meters,   etc. 

Utilization. — Wages,  street  lighting,  customers,  equip- 
ment inspection. 

Commercial. — Uncollectible  bills,  salaries  of  meter 
readers,  salaries  of  accounting  department,  promotion 
of  business. 

General  and  Miscellaneous. — Salaries  of  officers  and 
clerks,  office  rent,  printing  and  stationery,  legal  ex- 
pense, injuries  and  damages,  miscellaneous. 

A  detailed  study  will  have  to  be  made  in  order  to 
allocate  these  distribution  expenses  correctly.  It  is 
self-evident  that  such  items  as  meter  reading  and  billing 
should  be  charged  in  the  same  proportion  as  the  num- 
ber of  consumers  in  each  class.  Setting  and  removing 
transformers  would  require  special  analysis  as  the  ex- 
pense should  be  charged  in  part  on  the  basis  of  kilowatt- 
hour  sales  and  kilowatt-hour  demand,  while  meter  ex- 
pense -should  be  charged  on  the  basis  of  kilowatt-hour 
sales  only. 

Under  "  Utilization "  street-lighting  expenses,  of 
course,  would  be  charged  direct,  as  also  a  proportion 
of  the  distribution  superintendent's  salary. 


The  various  items  under  "Commercial"  and  "General 
and  Miscellaneous"  could  be  prorated  to  the  different 
classes  by  considering  the  number  of  consumers,  the 
demand  in  kilowatts  and  the  kilowatt-hours  used  by  each 
class.  In  other  words,  weight  should  be  given  to  these 
three  factors  in  the  alllocating  of  these  charges. 

The  scope  of  this  article  will  not  allow  detailed  con- 
sideration of  all  classes  of  e.xpenses  entering  into  the 
cost  of  generating  and  distributing  electricity,  but 
enough  items  have  been  mentioned  to  indicate  what 
disposition  should  be  made  of  others.  Each  station 
would  have  to  be  considered  as  a  separate  problem. 
With  all  expenses  covering  investment,  production  and 
distribution  classified  as  in  the  general  outline  above, 
it  is  a  simple  matter  to  determine  the  annual  cost  fairly 
chargeable  to  each  class. 

To  determine  what  proportion  of  the  station's  an- 
nual peak  kilowatt  load  should  be  allocated  to  each 
group  of  consumers  will  require  a  study  of  the  com- 
pany's sales  and  operating  conditions  and  the  general 
character  of  the  business  served.  Certain  factors  which 
are  common  to  all  plants  will  assist  in  this  study.  From 
handbooks  can  be  taken  data  relating  to  yearly  load 
factors  and  diversity  factors  which  will  be  found  ap- 
plicable to  the  plant  under  consideration.  Diversity 
factors  can  be  determined  by  making  special  inveetiga- 
tions  in  sections  of  the  locality  served.  Time  and 
thought  given  to  the  question  will  yield  results  which 
will  be  of  valuable  assistance. 

The  larger  companies  are  constantly  making  studies 
of  this  nature  and  find  them  absolutely  necessary.  The 
changes  from  time  to  time  may  be  of  small  consequence, 
but  the  constant  scrutiny  of  expense  and  the  scientific 
handling  of  accounts  enable  the  management  to  keep 
in  close  touch  with  the  operation  of  the  property  un- 
der its  charge.  There  is  no  reason  why  the  small 
companies  also  cannot  make  these  detailed  studies  to 
learn  the  cost  of  supplying  each  class  of  service.  The 
results  cannot  fail  to  be  profitable. 


Electrical  Progress  in  Sweden 

ACCORDING  to  a  comprehensive  article  recently  pub- 
.  lished  in  Stockholm  and  quoted  by  the  Swedish- 
American  Trade  Journal,  while  the  available  statistics 
for  1917  gives  the  electrified  acreage  of  cultivated  land 
in  Sweden  as  6.4  per  cent  of  the  total  arable  land  of  the 
countrj%  the  corresponding  statistics  for  1920  show 
about  one-third  of  the  cultivated  ground  to  be  electrified. 

The  Alvkarleby  power  station  serves  by  far  the 
widest  territcy,  a  total  of  300.000  hectares  (,a  hectare  is 
a  little  less  than  2i  acres').  The  Motala  power  station 
supplies  a  total  of  60,000  hectares,  the  Trollhattan 
power  plant  wires  cover  127,000  hectares,  and  a  fourth 
large  power  station  is  that  of  the  South  Swedish  Power 
Company.  Thus  the  southern  and  middle  parts  of 
Sweden  are  well  provided  for  by  large  and  strong 
plants. 

In  the  northern  part  of  Sweden,  on  the  other  hand, 
there  are  as  yet  no  large  central  power  stations,  except 
that  the  Alvkarleby  lines  cover  part  of  the  territory. 
However,  there  are  many  small  water-power  plants,  and 
these  are  increasing  in  number.  In  many  localities  the 
people  have  clubbed  together  and  installed  turbines  in 
the  rivers  in  order  to  supply  local  needs. 

Electric  cooking  is  growing  in  popularity  in  Stock- 
holm and  the  central-station  company  is  planning 
reduced  rates  for  this  service. 
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Problems  Confronting  Electrical 
Apparatus  Manufacturers* 

Need  for  Developing  Demand  and  Increasing  Nunaber 

of  Machinery  Manufacturers  Fostering 

Motor-Driven  Unit  Sales 

By  R.  J.  Russell 

President  Ek-ctiic  Power  Club 

DURING   the  entire   year,   with   marked   frequency, 
problems  have  been  brought  to  us  for  solutior  that 
have  been  hard  indeed.     The  degree  of  confidence  we 
individually  have  had  in  ourselves,  our  organization  and 
the  future  of  the  industry  is  expressed  in  the  effort  put 
forth    to    meet     these 
problems.    We  have  for 
several    months    heard 
men    prominent    in    fi- 
nance and  business  say 
that    business    has 
turned  the  corner.  This 
statement    has    caused 
many  of  us  to  wonder 
what    has    been    the 
matter   with    our    con- 
clusion -  reaching     sys- 
tem that  we  have  been 
prevented   from   enjoy- 
ing that  mental   satis- 
faction.    If  we  go  far 
enough  into  this  state- 
ment,   "business    has 
turned  the  corner,"  and 

try  to  analyze  it  thoroughly,  we  shall  appreciate  that  it 
has  turned  for  those  who  will  work  hard  and  systemati- 
cally and  humbly  to  create  business,  but  for  the  others 
there  is  nothing  but  crumbs,  as  is  always  the  case  under 
normal  condition.s. 

That  business  has  turned  the  corner  no  one  who  reads 
will  dispute,  although,  if  he  reads  carefully,  he  will 
admit  that  it  will  take  some  time  for  it  to  assume  a 
healthy  appearance.  It  will  improve  with  effort  on  the 
part  of  individual  business  itself.  Money  is  cheaper, 
commodity  prices  indicate  adjustment,  and  prices  of 
electrical  apparatus  are  favorable  as  compared  with  pre- 
war prices.  September  electrical  exports  had  a  value  of 
$4,879,000,  67  per  cent  of  the  figure  for  September. 
1920,  while  for  nine  months  they  were  $81,730,000.  or 
20  per  cent  more  than  for  the  .■~ame  period  in  1920  or 
in  1919.  The  railroads  are  doing  some  buying,  and  the 
public  is  now  in  the  mood  for  making  every  one,  includ- 
ing railroad.s,  public  utilities  and  labor,  adju.st  condi- 
tions with  some  regard  to  supply  and  demand,  which, 
after  all,  i.s  the  great  leveler  of  prices. 

The  electrical  apparatus  industry  is  entitled  to  a  very 
large  amount  of  credit  for  having  been  so  fair  in  the 
matter  of  price  during  the  war  and  in  1920,  when  the 
percentage  of  capacity  schedule  was  so  favorable,  and 
for  having  reduced  prices  in  the  last  year  to  a  point  so 
close  to  pre-war  figures.  The  industry  will  get  this 
deserved  credit,  too,  if  you  only  let  the  facts  be  known 
through  your  organization.s.  The  information  properly 
spread  will  help  some  to  decide  to  buy  now. 

I  want  to  submit  to  you  that  altogether  too  great  a 
percentage  of  the  business  done  by  .some  manufacturers 
in  the  electrical  line  i.s  not  created  by  them;  it  just 
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grows  naturally,  like  Topsy,  and  is  wafted  their  way 
somehow  from  somewhere,  and  of  whatever  kind  or 
character  or  in  whatever  respect  special,  if  it  can  be 
made  in  the  shop,  is  generally  eagerly  accepted.  This  is 
good  neither  for  the  individual  nor  for  the  industry. 
'  Individually  in  most  cases,  and  certainly  collectively, 
we  should  spend  more  money  in  developing  the  demand 
for  the  apparatus  we  manufacture.  Just  what  this 
amount  should  be,  expressed  in  percentage  of  invested 
capital,  business  done  or  otherwise,  is  a  question  so 
debatable  that  its  decision  should  not  be  undertaken 
now.  It  might  well  receive  consideration  from  a  com- 
mittee which  would  collect  statistics  for  those  who 
would  like  to  be  guided  but  who  do  not  have  confidence 
in  the  advertising  profession  and  their  own  ability  to 
establish  a  budget. 

S.A.LES  Must  Be  Developed 

This  development  effort  should  not  by  any  means  be 
confined  to  trade  papers,  circulars  and  the  various  forms 
of  advertising,  but  rather  a  healthy  proportion  of  the 
total  should  be  used  to  defray  the  salary  and  expenses 
of  well-trained  sales  engineers  who  have  not  progressed 
to  the  point  where  they  believe  it  beneath  their  dignity 
to  attempt  to  convince  the  owner  of  a  gas  engine  that 
it  is  worth  while  to  send  it  farther  out  into  the  country 
and  install  a  motor,  or  to  attempt  to  influence  the 
installation  of  electric  drills  in  the  shops  and  similar 
matters.  And  some  effort  should  also  be  sjjent  on 
development  within  our  works  of  new  models,  designs, 
types  of  apparatus,  etc. 

Another  form  of  development  which  can  be  under- 
taken with  results  varying  with  the  detei-mination  and 
continuity  of  purpose  put  forth  is  to  increase  the 
number  of  machinery  manufacturers  who  foster  the 
sale  of  motor-driven  units.  Well-directed  efforts  will 
produce  results  that  will  surprise  those  who  have  not 
systematically  tried  this  plan.  But  when  developing 
such  business,  or  when  approached  by  the  manufacturer 
already  convinced,  we  should  remember  that  the  trade 
in  the  majority  of  cases,  and  the  user  in  every  case,  is 
relying  upon  the  manufacturer  of  electrical  apparatus 
to  supply  him  with  the  right  kind  and  type  of  apparatus, 
and  particularly  must  it  be  of  such  capacity  that  his 
requirements  will  be  satisfied. 

Let  Engineering  Standards  Guide  Sales 

Our  business  policy  should  be  sufficiently  definite  to 
cause  us  to  refuse  business  when  it  is  plain  to  us  that 
results  will  not  accrue  in  keeping  with  what  the  relying 
public  expects,  and  particularly  when  it  is  apparent  that 
our  nameplate  is  the  part  of  the  products  of  our  works 
that  is  most  desired  by  the  machinery  manufacturer 
buying  for  resale.  Whenever  results  of  an  inferior 
character  have  come  from  the  operation  of  the  products 
of  works  which  have  not  been  guided  by  the  proper 
engineering  and  commercial  standards,  the  reputations 
of  all  manufacturers  of  similar  apparatus  have  suffered. 
And  we  must,  when  building  for  the  future,  build  the 
product  of  our  works  in  the  way  that  will  best  meet 
the  conditions  surrounding  or  forming  a  part  of  the 
installation  from  the  standpoints  of  safety  to  person 
and  fire  prevention.  Individally  we  cannot  afford  to 
attempt  to  dorJ^e  this  responsibility. 

Records  to  which  you  have  access  show  that  there 
were  1,030  elect riral  appai-atus  and  supply  manufac- 
turers in  1914,  with  a  product  valued  at  $.335,000,000, 
and  that  this  number  had  increased  nearly  40  per  cent, 
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or  to  1,403,  in  1919,  with  a  product  valued  at  $884,000,- 
000.  A  great  majority  of  these  manufacturers  should 
be  so  classified  as  to  suggest  that  they  be  members  of 
the  Associated  Manufacturers  of  Electrical  Supplies.  We 
sincerely  trust  they  will  become  susceptible  to  the  influ- 
ence of  that  association.  We  are  interested  indirectly 
because  their  policies  and  acts  definitely  influence  public 
opinion  toward  the  electrical  industry.  But  the  Electric 
Power  Club  has  numbered  among  its  membership  a 
majority  of  all  electrical  apparatus  manufacturers,  who 
manufacture,  no  doubt,  more  than  85  per  cent  of  the 
product  coming  within  the  scope  of  the  Electric  Power 
Club  activities.  While  these  figures  may  not  be 
generally  known,  I  believe  it  is  a  generally  accepted  fact 
that  the  club  represents  the  apparatus  industry,  and 
because  its  designing,  laboratory  and  commercial 
engineering  staffs  are  so  large,  the  Electric  Power  Club 
and  its  individual  members  are  expected  by  other 
accepted  representative  bodies  to  see  that  proper  rules 
are  compiled  and  adopted  and  in  turn  recommended  to 
those  charged  with  the  responsibility  of  inspection,  for 
the  protection  of  the  public,  in  all  that  appertains  to 
safety  to  person  and  fire  prevention. 

Insuring  Safety  from  Accident  and  Fire 
Since  this  is  considered  our  duty,  and  the  formation 
and  maintenance  of  this  club  is  evidence  that  we  have 
acknowledged  responsibility  for  it,  let  us  make  up  our 
minds  to  discharge  it  promptly.  Let  us  set  about  it,  if 
possible,  by  individually  interesting  ourselves  in  the 
matter  and  pressing  to  a  conclusion  a  co-ordination  of 
decisions  as  to  what  is  best  for  all  interested.  The 
channels  through  which  we  work,  our  safety  standard- 
ization committee  and  fire  prevention  committee,  should 
represent,  not  the  conclusion  of  the  committees  only, 
but  the  conclusions  of  our  membership  as  a  whole. 
Rules  which  read  "should  be"  are  worse  than  none  in 
the  hands  of  one  whose  actions  are  susceptible  to 
influence.  Such  rules  should  read  "mu.st"  or  be  so 
defined  as  to  leave  no  room  for  doubt.  If  rules  are  not 
clear,  we  may  expect  fully  as  much  trouble  to  be  caused 
us  by  our  own  salesmen  as  by  the  inspectors  and  others. 
The  work  being  done  by  such  organizations  as  the 
American  Engineering  Standards  Committee,  the  Inter- 
national Electrotechnical  Commission,  the  American 
Institute  of  Electrical  Engineers  and  the  National  Elec- 
tric Light  Association  is  of  substantial  interest  to  us. 

Standardization  Must  Be  Pushed 

Individual  users  of  our  products,  associations  and 
engineering  bodies  and  the  representative  of  other 
industries  and  professions  alike  expect  the  Electric 
Power  Club  to  establish  standards  for  the  guidance  of 
its  members,  and  particularly  for  those  not  members, 
that  apparatus  may  be  purchased  on  an  economical 
basis,  and  with  reasonable  assurance  of  fair  value  re- 
ceived, when  the  Electric  Power  Club  rules  are  used  as  a 
guide,  and  with  the  hope  that  through  such  guidance 
apparatus  of  decidedly  inferior  quality  may  gradually 
disappear.  We,  as  Electric  Power  Club  members,  have, 
as  is  evidenced  by  the  handbook,  accomplished  a  sub- 
stantial amount  in  the  way  of  standardization.  But 
there  is  more  to  be  done,  particularly  in  the  matter  of 
commercial  standards.  Some  standards  for  future 
design  might  well  be  considered  as  deserving  to  be 
dignified  by  adoption  as  standard  and  put  in  the  hand- 
book. 

I  sulimit  for  your  earnest  consideration  the  adoption 


of  a  resolution,  if  necessary,  and  in  any  event  the 
authorization  of  your  various  sections  to  compile  and 
print  on  colored  paper  for  insertion  in  the  handbook 
some  of  the  suggested  standards  which  failed  of  adop- 
tion and  therefore  are  now  frowned  upon  by  the  Electric 
Power  Club.  There  seems  to  be  a  real  need  for  this. 
Some  member  companies  are  apparently  making  little, 
if  any,  effort  to  observe  the  adopted  standards  of  the 
club,  while  others  have,  since  standards  have  been 
adopted,  placed  apparatus  upon  the  market  definitely 
opposed  to  these  standards,  and  in  other  cases  have 
violated  the  spirit  of  the  rules  as  a  whole.  This  is  a 
situation  which  cannot  longer  be  ignored  if  we  are  to 
accomplish  for  the  public  and  ourselves  those  things  for 
which  the  Electric  Power  Club  stands.  While  the  Elec- 
tric Power  Club  should  diplomatically  endeavor  to 
increase  its  membership,  I  do  not  believe  its  interests 
will  be  best  served  by  electing  to  membership  those  who 
are  not  prepared  to  accept  its  adopted  standards. 

We  might  with  propriety  teach  our  sales  organization 
that  we  are  not  offering  for  sale  terms  and  conditions, 
but  apparatus  which  carries  a  distinct  value,  probably 
a  greater  percentage  of  value  than  anything  else  in  the 
apparatus  line  that  is  found  in  the  market,  and  that  we 
are  trying  to  sell  it  on  such  a  basis  as  will  give  us  a 
profit  and  enable  us  to  render  some  service  that  is  neces- 
sary along  with  it.  We  should  make  plain  that  our 
organization  wants  to  protect  the  reputation  of  elec- 
trical apparatus  as  a  whole  by  finding  some  way  to  avoid 
supplying  it  to  those  who  desire  to  purchase  it  for  resale 
under  conditions  of  service  which  prevent  the  accrual  of 
the  best  results,  or  to  sell  it  under  conditions  where  the 
nameplate  will  deceive  those  charged  with  the  respon- 
sibility of  its  installation  and  those  contracting  to 
supply  the  energy  for  it.  There  are  any  number  of 
flagrant  abuses  of  confidence  by  practices  of  these  kinds. 
And  further  we  should  try  to  aid  our  commercial  organ- 
izations to  improve  their  methods  of  transacting 
business  in  that  positive  way  which  is  customary  in 
many  other  lines  of  trade.  In  other  words,  when  an 
order  is  placed  with  the  manufacturer  of  electrical 
apparatus,  the  customer  should  understand  that  he  has 
definitely  bought  som.ething,  not  merely  obtained  a 
place  on  the  manufacturer's  schedule,  and  that  we  have 
not  in  the  last  analysis  agreed  to  carry  apparatus  in 
stock  for  him.  And  I  believe  from  observation  and 
from  conversation  with  manufacturers  that  much  good 
would  come  to  our  industry  and  to  ourselves  individually 
if  we  would  be  a  little  more  definite  in  our  instructions 
to  our  sales  organizations  by  telling  them  what  we  will 
and  will  not  do  and  buy.  Then  through  the  sales  organ- 
izations we  should  commence  to  convince  the  trade  that 
standard  "off-the-shelf"  goods  are  better  than  some- 
thing special. 

New  North  Ainericiiii  Junior  Financing 

THE  stockholders  of  the  North  American  Company 
last  week  received  the  privilege  of  subscribing  at 
par  to  additional  common  stock  in  the  total  amount  of 
$10,422,400  par  value.  Of  this  amount  $2,233,350,  or 
15  per  cent,  is  to  lie  subscribed  for  on  or  before  Jan. 
3,  1922;  $2,977,850,  or  20  per  cent,  on  or  before  Dec. 
30,  1922;  an  additional  20  per  cent  on  or  before  June 
30,  1923,  and  an  additional  15  per  cent  on  or  before 
Dec.  31,  1923.  In  this  way  the  plan  for  providing  for 
requirements  of  subsidiaries  through  junior  rather 
than  major  financing  is  effected. 
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Ornaiiiental  Street  Lighting* 

High-Efficiency  Gas-Filled  Lamps  on  Series  Circuits  Are  Becoming  Common- 
Considerations  to  Be  Remembered  When  Installing  "White  Way"  for 
Business,  Park  and  Residence  Streets 

By  L.  A.  S.  WOOD 

Manager  Illuminating   Section,    Westinghonse   Electric  &  Manufacturing  Company, 
George  Cutter  Works,  South  Bend,  Ind. 


THE  first  requirement  of  an  ornamental  street- 
lighting  system  is  that,  while  efficiently 
illuminating  the  streets  during  the  hours  of 
darkness,  it  should  be  inconspicuous  in  the 
daytime,  blending  harmoniously  with  the  architecture 
of  the  surrounding  buildings.  Provision  should  be  made 
in  the  lighting  units  to  direct  the  light  emitted  above 
the  hcrizontal  to  the  plane  of  illumination,  but  it  is 
desirable  that  a  small  amount  of  light  from  the  upper 
hemisphere  should  be  directed  against  the  fronts  of 
adjacent  buildings. 

Glare,  within  the  range  of  vision  of  the  pedestrian 
or  vehicle  driver,  should  always  be  avoided.  Another 
important  requirement  of  gcrod  street  lighting  is  that 
the  intensity  of  illumination  should  be  graduated  in 
accordance  with  the  conditions  of  the  various  localities. 
An  ornamental  street-lighting  system  should  be  con- 
sidered as  part  of  a  plan  to  beautify  the  city  as  a 
whole  and  not  as  a  means  of  advertising  one  section,  per- 
haps to  the  detriment  of  some  other  locality. 

Classification  of  Streets  for  Ornamental 
Lighting 

In  many  of  the  larger  cities  some  e.xceptionally  wide 
and  important  streets  will  be  found  which  will  require 
special  treatment.  In  general,  however,  for  the  pur- 
pose of  determining  the  correct  size  of  lamp  with  the 
best  spacing  and  mounting  height,  the  streets  may  be 
divided  into  three  classes.  Important  business  streets, 
side  streets  and  residence  streets.  The  following  table 
gives  approximate  data  on  this  subject,  which,  how- 
ever, may  be  varied  to  meet  local  requirements : 


Size  of  Lamp 
Tj-pe  of  Street  in  Lumena 

Important  business 6.000  to  15.000 

Side 2,500  to    4.000 

Residence 1,000  to    2,500 


Spacing  Mounting   Height 
in  Feet  in  Feet 

50  to    75  12.5  to  15 

75  to  100  II   5  to  13.5 

150  to  250  10.6 


In  the  important  business  streets  and  side  streets  the 
ornamental  posts  should  be  set  .symmetrically  opposite 
each  other  on  either  side  of  the  street,  while  in  resi- 
dence districts  the  posts  should  be  staggered.  For 
exceptionally  wide  and  important  .streets  a  greater  in- 
tensity of  illuminaticTi  is  required,  with  higher  mount- 
ing, and  for  this  purpose  two-light  ornamental  posts, 
for  u.se  with  1.5,000-lumen  and  25,000-lumen  lamps, 
have  been   developed. 

Owing  to  its  flexibility,  the  "Mazda  C"  lamp  is  pecu- 
liarly adapted  to  ornamental  street  lighting,  and  when 
operated  on  a  constant-current  series  system  it  affords 
an   efficient  and   economical   unit,   easily   installed    and 
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controlled,  giving  a  range  of  from  600  lumenst  (60  cp.) 
to  25,000  lumens  (2,500  cp.).  Any  size  of  lamp  within 
this  range  may  be  operated  in  iSeries  on  the  same  circuit 
without  changes  in  the  regulating  equipment  at  the 
central  station,  and  with  suitable  inclosing  glassware 
a  soft  diffused  illumination  or  a  brilliant  sparkling 
light  without  glare  may  be  obtained. 

Constant-Current  Series  Cikcuits 
Series  incandescent  lamps  have  been  made  for  some 
time  in  ranges  of  from  60  cp.  to  1,000  cp.,  but  the  larger 
size  of  lamps  did  not  come  into  commercial  use  until  the 
high  efficiency  "Mazda  C"  lamps,  operating  at  15  amp. 
and  20  amp.,  were  introduced.  These  lamps,  owing  to 
the  large  size  and  rugged  construction  of  the  filament, 
are  well  adapted  for  ornamental  street-lighting  sys- 
tems, except  in  residence  districts.  Since  the  standard 
rating  of  series   alternating-current   circuits   is   either 


•Fcituresi  of  discu.ision  presented  before  American  Society  for 
Municipal    Improvemenlg. 

*Thp  yerlcB  "Mazda"  lamp  Is  now  rated  In  lumens  Instead  of 
candlepower.  and  the  lumen  rating  la  ten  times  the  present 
candl*'pf)Wfr   rrtine. 
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6.6-amp.  or  7.5-amp.,  individual  auto-transformers  to 
step  up  from  the  line  current  to  that  required  by  the 
lamp  have  been  designed,  and  these  are  generally 
mounted  in  the  post  top,  immediately  below  the  socket. 
In  cases  where  a  safety  coil  is  installed  in  the  base  of 
the  post,  the  auto-transformer  is  omitted  and  the  safety 
coil  serves  as  the  step-up  transformer. 

The  regulating  equipment  generally  consists  of 
moving-coil  constant-current  transformers  and  control 
panels,  which  limit  the  current  in  the  circuits,  safe- 
guarding the  lamps  against  surges  and,  at  the  same 
time,  insuring  that  sufficient  current  will  flow  through 
the  lamps  at  all  times  to  maintain  the  rated  candle- 
power.  In  addition,  regulating  transformers  have  been 
designed  for  mounting  on  poles  in  a  high-tension 
distribution  network,  thus  permitting  an  ornamental 
lighting  system  to  be  connected  to  a  high-tension  line 
without  the  necessity  of  running  special  lighting  cir- 
cuits back  to  the  substation.  This  improvement  in 
regulating  apparatus,  which  allows  operation  from 
either  a  time  switch  or  a  remote-control  device,  mate- 
rially reduces  the  cost  of  installing  ornamental  lighting 
systems  at  a  distance  from  the  substation. 

Another  method  of  control  for  series  "Mazda"  light- 
ing is  the  reactance-socket  system.  This  is  generally 
used  for  small  groups  of  lighting  units.  The  lamps  are 
operated  from  a  constant-potential  transformer  with  a 
reactance  coil  connected  in  parallel  with  each  socket. 
When  a  lamp  burns  out  the  current  is  forced  through 
the  reactance  coil,  which  introduces  an  impedance  in 
the  line  equivalent  to  that  of  the  lamp,  thus  maintain- 
ing the  current  constant. 

Until    the    introduction    of    steel-armored    and    lead- 


EFFECTIVB  POST  INSTAUJBD  IN  GRANT  PARK,   CHICAGO 

covered  cable  it  was  customary  to  lay  underground 
cable  in  conduit,  but  modern  practice  favors  the  use  of 
steel-armored  cable  buried  in  a  shallow  trench  below 
the  curb  or  in  the  parkway.  The  steel-armored  cable 
consists  of  a  copper  conductor  ^  usually  of  No.  8  gage) 


insulated  with  rubber,  over  which  is  a  braided  cover 
and  jute  filling.  A  layer  of  tape  is  then  wrapped 
around,  and  this  is  inclosed  in  a  continuous  lead  sheath 
covered  with  a  coating  of  tarred  jute.  Around  this  are 
wrapped  two  layers  of  steel  tape  so  arranged  as  to 
insure  the  steel  cover  overlapping  when   the   cable   is 


>^      "   ■    cable     .    5  -^    ■ ,  -^^iJiSs 


CABLE   AND   POTHEAD   FOR   BASE   OF   ORNAMENTAL 
LIGHTING  POSTS 

bent.  A  serving  of  jute  is  placed  around  the  cable 
and  affords  protection  to  the  steel  tape  when  placed  in 
the  ground.  If  properly  installed,  the  life  of  this  cable 
is  almost  indefinite,  as  the  lead  cover  forms  an  efficient 
protection  from  water,  while  the  steel  armor  protects 
the  cable  from  mechanical  injury.  The  posts  are  usually 
wired  with  rubber-covered  and  braided  cable. 

It  is  important  that  ends  of  the  cable,  where  cut, 
should  not  be  exposed  to  the  weather.  A  loop  should  be 
left  at  each  post  sufficiently  long  to  reach  the  terminal 
of  the  disconnecting  device  in  the  base  of  the  post,  and 
cement  is  poured  around  the  loop  to  form  the  foundation 
for  the  post.  This  is  a  more  satisfactory  method  than 
the  one  usually  used  of  making  the  post  foundations 
first  with  the  conduit  elbows  for  the  cable  to  be  drawn 
through,  as  it  leaves  the  cable  intact  until  the  time  the 
connections  are  made  in  the  base  of  the  post.  A  dis- 
connecting pothead  should  be  used  in  the  base  of  the 
post,  and  this  should  be  of  such  design  as  to  seal  the 
ends  of  the  cable  and  bond  and  ground  the  steel  armor 
and  lead  cover.  The  accompanying  drawing  shows  a 
good  example.  It  should  also  be  designed  so  that  if  the 
post  is  broken  the  post  wiring  is  automatically  discon- 
nected from  the  underground  system  and  the  circuit  in 
the  base  of  the  post  is  re-established  by  a  short- 
circuiting  device.  It  is  desirable  that  a  clamp  be  used 
in  the  top  cf  the  post  for  relieving  the  terminals  of 
the  lamp  socket  from  the  weight  of  the  cable. 

In  the  constant-current  series  system  of  operation 
the  high-tension  current  is  usually  carried  up  the  post, 
and,  although  when  properly  installed  this  is  not  objec- 
tionable, several  cities  have  preferred  to  use  a  safety 
coil  in  the  base  of  the  post  so  that  a  voltage  equivalent 
to  the  voltage  of  the  lamp  only  is  carried  up  the  post. 
Safety  coils  have  been  designed  equipped  with  discon- 
necting potheads. 

Occasionally,  in  the  interests  of  economy,  it  is  found 
desirable  to  decrease  the   illumination  on   the  streets 
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after  midnight  when  only  protective  lighting  is  re- 
quired. This  is  best  accomplished  by  dividing  the 
lighting  system  into  two  circuits,  one  operating  the 
"all-night"  lamps  and  one  operating  the  "part-night" 
lamps.  For  this  purpose  two  single-conductor  cables 
may  be  laid  in  the  same  trench,  connecting  with  alter- 
nate lamps  or  in  any  other  combination  that  may  be  de- 
sired. If  preferred,  a  twin-conductor  cable  may  be  used. 
Since  the  introduction  of  the  high-efficiency  "Mazda 
C"  incandescent  lamp,  the  single-light  post  equipped  to 
distribute  and  direct  the  light  on  the  plane  of  illumina- 
tion has  grown  in  popularity.  Cast-iron  posts  will  not 
corrode;  neither  will  they  chip  or  crack  under  extremes 
of  temperature.  They  are  designed  to  withstand  severe 
shocks,  such  as  might  be  received  in  ordinary  street 
traffic,  and  present  the  slender  and  graceful  appearance 
so  desirable  in  ornamental  street-lighting  units.  It  is 
the  writer's  observation  that  concrete  posts,  unless 
manufactured  with  the  greatest  care,  will  chip  and 
crack  in  Northern  climates.  Pressed-steel  posts  present 
a  massive  appearance,  but  a  good  grade  must  be  selected 
in  order  to  avoid  their  being  dented  and  bent  by  any 
shock  to  which  they  may  be  subjected. 

Use  of  Trolley  Poles  as  Lighting  Posts 

On  streets  where  trolley  poles  are  in  service  the  best 
method  of  lighting  is  by  the  use  of  ornamental  trolley 
brackets  with  suitable  lighting  units,  either  with  single 
or  double  arm,  which  may  be  attached  to  the  trolley 
poles,  presenting  a  vei-y  attractive  appearance  and 
eliminating  the  necessity  of  cluttering  up  the  streets 
with  additional  posts.  (See  accompanying  illustration 
on  page  1223.) 

Another  method   of   adapting  trolley   poles   as   orna- 
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FOUR  SINGLE-LIGHT  STANDARDS  OF  PLEASING   PROPORTIONS 

A — Arcadian  post  and  colonial  lantern  for  rp.sltlential  and  park 
sections.  B — Ornamental  design  for  commercial  si-ctlon.s.  C — Con- 
tinental post  with  octagonal  lantern.  I) — t'olony  post  with  re- 
fractor  top. 

mental  lighting  units  is  to  incase  the  pole  in  an  orna- 
mental cast-iron  shell  with  ornamental  brackets  at- 
tached. An  attractive  unit  has  been  designed  with  double 
brackets  immediately  below  the  trolley  span  wire  and  a 
single  light  at  the  top.  The  span  wire  is  attached  to  the 
trolley  pole  through  a  hole  provided  in  the  capital  of  the 
top  lighting  unit. 


Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Engineering  Catalogs  for  European 
Technical  Schools 

To  the  Editors  of  the  Electric.\l  World: 

During  the  past  few  months  I  have  become  intimately 
acquainted  with  Norwegian  engineers  and  student  engi- 
neers while  investigating  the  hydro-electric  possibilities 
and  developments  of  Norway.  Their  attitude  toward 
American  engineers  is  a  most  interesting  one,  and  at 
times  I  do  not  know  whether  to  feel  amused  over  the 
situation  or  to  take  it  seriously.  In  brief  it  can  be 
stated  as  follows :  American  engineers  are  ultra-prac- 
tical but  lacking  in  theory ;  they  first  construct  and  then 
fit  the  theory  to  the  result.  When  student  engineers 
compare  European  apparatus  with  American,  they  seem 
to  choose  the  old  and  partly  obsolete  American  types, 
partly  because  they  do  not  know  of  the  newer  types  and 
partly  because  somebody  has  been  here  first  ( from  Ger- 
man firms)  and  told  them  that  the  apparatus  was  poor. 

One  professor  of  hydraulic  design  who  spent  a  year 
in  America  fifteen  or  twenty  years  ago  told  me  that  the 
Americans  did  not  know  how  to  build  turbines  until 
they  copied  European  methods.  I  suggested  to  an  in- 
structor in  electric  transmission  that  he  might  mention 
aluminum  cells  in  connection  with  his  horn  gaps  and  he 
told  me  they  were  not  any  good.  Interested.  I  ques- 
tioned.   "Why?"      "Because    Professor  [l   do   not 

remember  the  name  of  the  German  professor  or  engi- 
neer] swears  up  and  down  that  they  aren't."  And  that 
settled  it. 

And  so  it  is  every  time  we  discuss  the  relative  merits 
of  American  and  European  products.  The  attitude  is 
probably  typical  not  only  of  Norway  but  of  many  other 
countries.  It  is  not  altogether  surprising  that  Ger- 
man cc-mmercial  propaganda  has  such  a  firm  root  here, 
first  on  account  of  the  similarity  of  the  languages, 
making  it  easier  for  the  Norwegian  to  learn  German, 
and  secondly,  on  account  of  the  physical  proximity  of 
the  two  countries.  In  the  drafting  room  where  the 
Norwegian  student  designs  his  machines,  his  power 
stations  and  his  transmission  lines  one  finds  stacks  of 
German  catalogs  and  price  lists.  He  lives  in  an  atmos- 
phere of  German  engineering,  and  when  he  gets  out 
there  is  no  doubt  that  he  will  put  in  German  machines 
and  supplies  similar  to  those  he  worked  out  on  paper 
back  at  college.  But,  worst  of  all.  he  grows  up  under 
the  impression  that  American  engineers  are  inferior 
to  the  German.  Granted  that  foreign  exchange  is  far 
from  being  in  our  favor  in  foreign  markets,  what  is  far 
worse  is  the  lack  of  confidence  in  the  American  engi- 
neer. The  former  difficulty  will  right  itself  in  time; 
the  latter,  with  German  encouragement,  will  continue 
to  groAv  worse  unless  some  steps  are  taken  further  to 
acquaint  the  young  engineer  with  American  products. 

It  occurred  to  me  that,  in  case  you  deem  it  a  worthy 
cause,  you  could  bring  the  matter  to  the  attention  of 
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prominent  manufacturers  who  would  be  willing  to 
donate  literature  for  a  little  American  propaganda.  It 
could  be  addre.ssed  as  follows:  "Head  of  Department  of 
[Electrical,  Mechanical,  etc.]  Engineering,  Norges 
Tekni.ske  Hoiskole,  Trondhjem,  Norway."  It  would  be 
well  to  address  a  note  stating  that  the  literature  is  sent 
for  the  use  of  graduate  and  ."tudent  engineers;  or,  the 
writer  would  be  glad  to  take  charge  of  its  distribution. 
Personally,  I  think  a  worldwide  distribution  of  such 
literature  in  engineering  schools  would  in  another  gen- 
eration materially  aid  America's  foreign  market — or, 
better  still,  increase  foreign  good  will,  when  the  market 
would  take  care  of  itself.  C.  N.  ANDERSON, 

Fellow  American-Scandinavian   Foundation. 
Norge-America  Fondet,  N.  A.  L.  Building, 
Christiania,  Norway. 


Analysis  of  Costs  by  Industrial  Meters 

To  the  Editors  of  the  ELECTRICAL  World: 

Nothing  in  the  operation  of  a  large  industrial  plant 
is  more  important  than  the  accurate  knowledge  of  costs 
and  their  proper  apportionment  among  the  various 
divisions  of  the  plant.  The  electric  power  costs  are 
easily  determined  by  means  of  meters  so  placed  as  to 
split  up  the  power  consumption  to  any  extent  desired. 
If  properly  installed  and  adjusted,  these  meters  not  only 
apportion  costs  but  furnish  an  excellent  check  on  the 
accuracy  of  the  power  company's  totalizing  meter.  Any 
discrepancy  will  be  noted  as  soon  as  it  occurs,  and  meter 
trouble  can  be  corrected  in  time  to  avoid  the  difficulty 
usually  encountered  in  attempting  to  adjust  a  back  bill. 

The  object  just  named  is  often  attained  by  install- 
ing one  check  meter,  which  with  its  accessories  is  a 
complete  duplicate  of  the  supply  meter.  Under  normal 
conditions,  however,  the  well-known  reliability  of  the 
modern  watt-hour  meter  insures  that  the  two  meters 
will  run  side  by  side  for  long  periods  without  material 
variation,  and  the  check  meter  has  no  other  use  than 
that  of  detecting  a  discrepancy  which  may  never  exist. 

Unfortunately,  the  specialized  knowledge  necessary  to 
install  and  maintain  an  electric  meter  properly  is  rarely 
found  on  the  electrical  staff  of  an  industrial  concern. 
The  result  of  such  conditions  may  be  illustrated  by  a 
case  recently  brought  to  the  writer's  attention.  "The 
management  of  a  large  plant  had  reason  to  question  the 
accuracy  of  its  meters  and  asked  the  meter  depart- 
ment of  the  power  company  to  test  them.  The  results 
of  the  test  were  rather  surprising.  Some  of  the  meters 
were  of  the  self-contained  type,  some  were  installed  with 
current  transformers,  and  others  had  both  current  and 
potential  transformers.  In  the  two  classes  last  named 
not  one  meter  was  found  connected  correctly,  leads  be- 
ing reversed  and  the  current  and  potential  coils  of  the 
same  meter  element  connected  to  different  phases. 
Every  meter  showed  forward  rotation  on  its  normal 
load,  this  evidently  having  been  taken  as  the  criterion 
of  proper  connection.  However,  the  erratic  registra- 
tion under  such  conditions  may  well  be  imagined.  The 
self-contained  meters  were  properly  connected,  but 
several  were  operating  on  extremely  low  power  factors 
and  were  quite  slow  on  account  of  having  been  originally 
calibrated  in  the  factory  for  a  higher  frequency  than 
that  of  the  system  on  which  they  were  operating. 

In  addition  to  rectifying  connections  and  properly 
adjusting  the  meters,  the  power  company  was  enabled 
to  make  some  recommendations  of  advantage  to  both 
parties  in  the  matter  of  reducing  size  of  motors  and 
improving  power  factor. 


The  central  station  has  usually  the  best  facilities 
available  for  the  installation  and  periodic  testing  of 
meters,  and  the  consumer  will  do  well  to  take  advantage 
of  this.  In  view  of  the  mutual  benefit  involved,  it  will 
be  possible  in  most  cases  to  have  the  work  done  on  a 
basis  of  actual  cost.  Halbert  R.  Thomas, 

Testing  and  Meter  Department. 
Southern  California  Edison  Company,  Los  Angeles. 


Checking  Connection  of  Power-Directional  Relays 

To  the.  h'ditors  of  the  ELECTRICAL  WORLD: 

When  installing  power-directional  relays  it  is  often 
recommended  that  the  potential  be  connected  to  the 
proper  phase  so  that  the  current  will  lead  by  30  deg. 
at  100  per  cent  line  power  factor.  One  of  the  methods 
described  in  various  magazine  articles  and  engineer- 
ing society  reports  is  to  use  a  single-phase  wattmeter 
with  the  current  coil  in  series  with  the  current  coil 
of  the  relay  and  pick  out  the  pair  of  voltage  leads 
which  give  the  highest  reading  "with  a  lagging-load 
power  factor." 

A  study  of  the  simple  vector  diagram  in  the  accom- 
panying  illustration  will   show  that   this   statement   is 


RELATION    BETWHXN    VOLT- 
AGES AND   CURRENTS   IN 
THREE-PHASE  CIRCUIT 


not  correct  —  or 
rather,  it  has  limita- 
tions which  should  be 
taken  into  account  or 
very  erroneous  results 
may  be  obtained.  For 
instance,  consider  the 
voltage  vector  OE,, 
and  then  its  corre- 
sponding current  vector  0/„  which  are  shown  in  the 
correct  relation  for  100  per  cent  line  power  factor.  It 
is  quite  evident  that  the  reaction  of  these  two  will  be 
greater  than  the  reaction  between  the  current  Ola  w-ith 
either  voltage  OEt,  or  OEr. 

Now  should  the  current  start  lagging  it  will  still 
give  the  greatest  reaction  between  OE,,  and  Ola  until 
it  lags  to  line  0.1/.  This  is  a  60-deg.  lag  from  its 
original  position  and  is  produced  by  50  per  cent  load 
power  factor.  At  this  point  there  is  equal  reaction 
between  0/„  X  OEa  and  0/„  XOf'o  and  any  further 
lag  will  result  in  a  higher  wattmeter  reading  being 
produced  by  the  voltage  OEr. 

Assuming  the  original  100  per  cent  line  power  factor, 
the  reaction  between  01  n  and  OEa  is  the  same  as 
between  01.,  and  OEu.  while  if  current  starts  leading, 
the  reaction  between  0/,i  and  Oh.  will  increase  while 
that  between  ()/,,  and  OEa  will  decrease. 

This  shows  that  the  wattmeter  method  applies  only 
when  the  load  power  factor  is  between  100  per  cent  and 
50  per  cent  lag.  Consequently  great  care  must  be  used 
in  selecting  the  proper  voltage  leads  for  power-direc- 
tional relays  when  the  power  factor  is  either  leading 
or  is  lagging  l>elow  50  per  cent.  V.  H.  ToDD. 

Summit,  N.  J. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Floodlighting  Highly  Successful  in  Dusty 
Industrial  Plant 

SOME  time  ago  there  was  considerable  discussion  in 
the  Electrical  World  relative  to  the  methods  best 
adapted  to  lighting  areas  exposed  to  floating  dust  or 
lint  caused  by  manufacturing  operations.  Obviously 
the  ideal  requirements  of  a  system  of  lighting  under 
such  conditions  are,  adequate  illumination  with  a 
minimum  of  installation  expense,  ease  of  cleaning  bulbs 
and  fixtures  and  economical  upkeep. 

If  we  analyze  cai-efully  the  cost  of  cleaning  lighting 
equipment,  we  find  that  the  primaiy  factors  are  the 
number  of  units,  the  time  consumed  in  cleaning  and 
the  supplies  necessary  for  the  work.  The  factor  of 
time  may  be  subdivided  further  and  the  essential  divi- 
sions classified  in  accordance  with  the  answers  to  the 
following  questions:  Is  the  lighting  unit  easily  acces- 
sible? Is  it  necessary  to  take  down  the  fixture  or  any 
part  of  it  for  satisfactory  cleaning?  Can  the  bulb  be 
cleaned  without  removal?  Is  it  necessary  to  cut  the 
unit  out  of  service  during  the  cleaning  operation? 
What  special  equipment  or  materials  must  be  used  to 
remove  the  accumulations  of  dust  and  dirt  quickly  and 
cheaply?  Can  the  work  be  done  during  the  operating 
hours  in  a  busy  industrial  plant?  Is  it  possible  to 
utilize  spare  labor  in  the  cleaning  or  must  special 
employees  be  retained  who  will  devote  all  of  their  time 
to  that  particular  purpose? 

Bearing  the  answers  to  these  questions  in  mind,  the 
system  which  would  most  nearly  conform  to  our  ideal 
would  of  necessity  have  the  following  characteristics: 
It  would  consist  of  a  minimum  number  of  units  of 
standard  construction;  it  could  be  cleaned  quickly  and 
simply  without  removing  either  bulb  or  fixture  and 
without  cutting  the  lamp  out  of  circuit;  it  would  require 
neither  special  equipment  nor  expensive  supplies  in  the 
cleaning  operation. 

These  requirements  lead  us  inevitably  to  the  inclosed 
floodlight,  provided  that  suitable  illumination  can  be 
obtained  from  such  a  unit  and  can  be  adapted  to  the 
many  varying  conditions  of  industrial-plant  lighting. 
In  many  instances  it  has  been  proved  by  experience  that 
the  problem  can  be  solved  in  a  highly  satisfactory 
manner  by  the  use  of  such  equipment. 

The  writer  installed  and  placed  in  operation  a  .short 
time  ago  a  system  based  in  a  general  way  on  an 
analysis  similar  to  that  just  outlined,  and  the  results 
have  more  than  justified  the  most  sanguine  expecta- 
tions. The  plant  to  be  lighted  wa.s  a  woodworking  .shop 
in  which  there  was  a  continual  cloud  of  dust  arising 
from  the  machines,  and  it  was  essential  that  a  high  illu- 
mination be  secured  on  the  working  plane  and  on  the 
feed  rolls  and  cutting  tools  of  the  various  machinep 
doing  exact  or  particular  work.  Three  sizes  of  flood- 
lamps  were  used — 250,  500  and  1,000-watt.  In  addition, 
three  ty^pes  of  reflectors,  wide-angle,  standard  and  con- 
centrating, were  found  necessary  to  meet  various  con- 


ditions. But  even  this  equipment  did  not  exactly  fit 
certain  conditions,  and  it  was  found  advisable  to  use 
lenses  of  opalescent  and  diffusing  prismatic  glass  in 
addition  to  plain  lenses. 

After  suitable  locations  were  decided  upon  by  careful 
measurements  and  actual  observation,  a  trial  was  made 
of  the  unit  most  nearly  meeting  the  theoretical  condi- 
tions with  each  size  of  bulb.  If  the  results  were  not 
satisfactory,  the  reflector  or  lens  was  changed  until  the 
illumination  was  correct.  The  tests  were  effected  by 
using  a  floodlamp  with  a  long  extension  cord  and  a 
full  equipment  of  lenses  and  reflectors.  Of  course,  all 
the  trials  were  made  at  night  when  results  could  be 
accurately  checked.  If  necessaiy,  locations,  bulbs, 
reflectors  or  lenses  were  changed  until  the  light  was  of 
suitable  intensity  and  quality  for  the  particular  con- 
ditions to  be  met.  Thus,  if  it  became  necessarj'  to  place 
a  unit  very  close  to  a  given  working  plane,  the  small- 
size  floodlamp  was  installed  and  equipped  with  wide- 
angle  or  diffusing  fittings.  Other  units  located  by 
necessity  at  a  distance  from  the  working  plane  or  area 
to  be  lighted  were  fitted  with  concentrating  reflectors. 
In  most  instances  the  units  were  placed  so  that  the 
rays  came  to  the  plane  at  an  angle  of  20  deg.  to  30  deg. 
from  the  horizontal,  although  an  angle  of  45  deg.  or 
even  60  deg.  was  used  in  specific  cases.  To  increase 
still  further  the  over-all  efficiency  of  the  lighting  the 
interior  of  the  plan  was  finished  in  a  waterproof  flat 
white  paint. 

Results  of  Operation  Very  Satisfactory 

The  results  actually  attained  by  this  method  of  light- 
ing were  high  illumination  at  the  exact  points  where 
most  light  was  needed,  splendid  general  illumination 
from  diffusion  and  dispersion  aided  by  the  reflecting 
surface  of  the  interior,  and  entire  absence  of  glare. 
The  fixtures  could  be  cleaned  in  ten  minutes  by  simply 
wiping  each  lens  with  a  damp  cloth.  The  wiring  and 
control  circuits  were  much  simplified  in  comparison 
with  any  general  lighting  scheme,  as  comparatively  few 
units  were  needed  to  light  even  large  areas.  Breakage 
of  Rulbs  was  reduced  materially  and  theft  obviated. 
The  cost  of  such  a  system  appears  to  be  slightly  less 
than  that  of  any  other  method  of  lighting  furnishing 
the  same  amount  and  quality  of  lighting  service  for  such 
special  conditions. 

By  comparing  this  installation  with  others  it  appears 
to  the  writer  that  this  method  of  shop  lighting, 
especially  in  dusty  locations,  will  solve  many  illumina- 
tion problems  if  due  attention  be  given  to  the  general 
design  of  the  layout  and  to  the  choice  of  suitable  reflec- 
tors and  lens  equipment  for  the  various  fixtures.  The 
one  point  to  bear  in  mind  when  designing  a  system 
along  these  lines  is  that  the  location,  size  and  equip- 
ment of  each  lighting  unit  is  a  problem  in  itself  to  be 
worked  out  for  the  specific  conditions  under  which  it  is. 
to  operate.  D.  R.  Shearer. 

Johnson  City.  Tenn. 
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Quick  Measurements  for  Pole-Line  Exten- 
sions Made  in  Automobile 

LAYING  out,  estimating  and  .stakinK  pole-line  exten- 
^  sians  requires  fairly  accurate  measurement  of  di.s- 
tances  along  highways  and  alleys.  Such  measurements, 
when  made  with  a  tape  line,  require  considerable  time 
and  the  services  of  two  men.  If  it  is  attempted  to  use 
an  automobile,  the  trip  record  of  the  speedometer  is 
not  found  satisfactory  because  of  the  difficulty  in  read- 
ing distances  less  than  one-tenth  of  a  mile.  Lost  mo- 
tion in  the  driving  mechanism  also-  causes  considerable 
error  in  measuring  short  distances.  In  an  attempt  to 
develop  some  accurate  and   rapid  means  of  measuring 


CONTACTS  ON  AUTOMOBILE  WHE3;L  OPERATE  COUNTER 
FOR  MEASURING  DISTANCES 

distances  the  following  attachment  to  an  automobile 
has  proved  satisfactory.  A  counter,  mounted  on  the 
instrument  board  of  the  car,  is  operated  electrically  by 
an  interrupting  device  attached  to  the  front  wheel. 
Energy  required  to  operate  the  counter  is  obtained  from 
the  storage  battery  in  the  car.  A  switch  mounted  on 
the  instrument  tjoard,  near  the  counter,  serves  to  open 
the  circuit  when  the  device  is  not  in  use.  Combined 
with  the  switch  is  a  contact  button  by  means  of  which 
the  counter  may  be  quickly  set  at  the  beginning  of  each 
measurement.  The  device  operates  successfully  at  any 
speed  less  than  25  m.iles  an  hour. 

The  interrupter  is  made  up  of  two  small  stationary 
brushes  in  contact  with  a  revolving  surface  fixed  to  the 
wheel.  Insulated  segments  set  in  the  part  attached  to 
the  wheel  interrupt  the  circuit  through  the  counter 
magnet  as  they  pass  over  the  brushes.  The  parts  at- 
tached to  the  wheel  are  entirely  inclosed  to  protect  them 
from  mud  and  dust,  and  the  interior  is  partly  filled  with 
grease  similar  to  that  used  in  the  wheel  bearings. 
Wires  leading  up  from  the  interrupter  to  the  instrument 
board  are  inclosed  in  flexible  conduit.  The  interrupter 
is  arranged  to  count  half  revolutions  of  the  wheel  for 
laying  out  pole-line  extensions,  each  count  representing 
approximately  4  ft.  For  use  in  making  preliminary 
surveys  for  underground  street  lighting  the  interrupter 
has  been  arranged  to  count  four  times  per  revolution. 

Since  the  device  records  revolutions  of  the  wheel,  it 
is  necessary  to  interpret  the  result  in  feet  by  means  of 
a  correction  factor  or  by  a  reference  table.  It  has  been 
found,  however,  that  in  practice  any  one  using  the 
•counter  regularly  eliminates  the  necessity  for  such  in- 


terpretation by  using  as  a  unit  the  distance  represented 
by  one  count.  In  this  way  only  a  portion  of  the  field 
record  need  be  converted  to  feet.  A  32-in.  x  4-in.  non- 
skid  tire  has  a  rolling  circumference  when  properly 
inflated  of  8.38  ft.  With  an  interrupter  counting  half 
revolutions  one  count  would  represent  a  distance  trav- 
eled of  4.19  ft.  If  it  is  desired  to  lay  out  a  pole  line 
having  thirty  poles  to  the  mile,  it  is  only  necessary  to 
run  the  distance  required  to  register  forty-two  counts 
between  pole  locations.  If  for  any  reason  it  is  neces- 
sary to  space  any  of  the  poles  more  or  less  than  the 
average  176  ft.,  it  is  necessary  only  to  note  the  number 
of  counts  more  or  less  than  forty-two  and  multiply  by 
4.19  to  know  the  exact  amount  of  variation.  Ordinarily, 
multiplication  by  4  is  sufficiently  accurate,  since  the 
error  is  effective  only  in  the  number  of  counts  variation, 
which  in  most  cases  would  not  be  more  than  five  counts 
(20  ft.)  more  or  less  than  the  average  of  forty-two. 
Similarly  thirty-five  poles  to  the  mile  (150-ft.  spans) 
average  thirty-six  counts  per  span.  Variations  in  air 
pressure  in  the  tire  within  limits  not  injurious  to  the 
tire  do  not  introduce  an  error  large  enough  to  be  con- 
sidered. As  the  tread  of  the  tire  wears  down  its  rolling 
circumference  gradually  becomes  smaller.  This  error 
is  also  small  enough  to  be  neglected  except  for  very 
accurate  work.  The  distance  represented  by  one  count 
is  easily  checked  by  running  a  known  distance  with  the 
counter  on.  Ordinarily  half  a  mile  is  suflicient,  but  a 
very  accurate  check  may  be  obtained  by  increasing  the 
distance  run  to  2  miles  or  3  miles. 

The  device  might  be  used  for  other  engineering  work, 
such  as  preliminary  «ur\'eys  of  highway  improvement 
projects,  or  of  water-pipe  or  gas-pipe  line  extensions, 
or  surveys  for  appraisals,  etc.  In  all  such  work  it  should 
save  time  and  labor.  N.  L.  DOLPH, 

Distribution  Engineering  Department. 
Detroit  Edison  Company. 

Detroit,  Mich. 


Lessons  Learned  from  Forty  Electrical 
Fatalities 

WRITING  under  the  above  heading  in  the  Safety 
Bulletin  issued  by  the  Bureau  of  Safety,  Chicago. 
E.  S.  Whiting,  assistant  chief  engineer  of  the  Liberty 
Mutual  Insurance  Company,  dwells  on  the  too  frequent 
occurrence  of  fatal  shocks,  with  the  low  voltages  ordi- 
narily considered  safe.  It  is  undoubtedly,  he  says,  the 
amount  of  current  sent  through  the  body  and  the  time 
it  flows  that  cause  the  death,  but  there  is  no  way  of 
tying  the  vokage  and  the  current  together  quantita- 
tively in  shock  cases,  because  the  resistance  of  the  shock 
circuit  is  widely  variable,  contacts  ranging  from  a  light 
finger  contact  where  the  shoes  are  perfectly  dry  to 
a  heavy  grip  on  a  switch  blade  with  the  feet  in  water. 
The  remedy  for  such  hazards  lies,  Mr.  Whiting  holds, 
in  complete  inclosure  of  all  current-carrying  or  live 
parts  of  the  wiring  and  equipment  to  at  least  7  ft. 
above  floor  level.  All  fuse  cut-outs  should  be  boxed  in; 
bare  motor  terminals  should  be  boxed  in  or  thoroughly 
insulated  with  compound  and  tape;  inclosed  or  "dead- 
front"  switches  should  be  substituted  for  open-knife 
switches ;  all  open  wiring  should  be  out  of  reach ;  drop 
cords  should  be  avoided;  only  porcelain  or  weather- 
proof lamp  sockets,  without  keys  and  controlled  by  wall 
switches,  should  be  used;  the  live  base  on  each  lamp 
should  be  completely  covered  by  its  socket,  and  if  exten- 
sion cords  have  to  be  used,  the  highest  grade  of  rein- 
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forced  ccrds  with  lamps  mounted  on  wooden  handles 
with  cages  and  porcelain  sockets  should  be  provided. 
Finally,  all  dead  metal  parts  of  low-tension  equipment 
should  be  permanently  grounded,  including  conduit. 
cable  sheaths,  switch  boxes,  compensator  and  trans- 
former cases,  motor  frames  and  switchboard  frames- 
The  National  Electrical  Code.  Mr.  Whiting  thinks,  is 
too  lenient  in  this  respect,  as  it  makes  only  the  ground- 
ing of  conduit  compulsory,  other  dead  metal  parts  being 
left  to  the  option  of  the  wiring  contractor. 

Coming  to  high-voltage  shock  hazards,  Mr.  Whiting 
thinks  that  the  engineers  who  design  the  layout  of 
high-tension  stations  sometimes  give  too  much  weight 
to  the  fact  that  only  expert  operators  will  be  exposed 
to  the  equipment.  He  recalls  cases  where  the  designer 
omitted  guards  from  11,000-volt  bus  compartments, 
although  the  bare  wiring  reached  down  to  floor  level 
and  within  a  few  inches  of  the  aisle  in  which  the  opera- 
tor had  to  walk;  where  switch  blades  when  open  stuck 
cut  beyond  the  barrier  walls;  where  a  grounding  ter- 
minal was  placed  at  the  back  of  a  compartment  contain- 
ing live  wires ;  where  charging  cords  for  arresters  were 
placed  close  to  live  choke  coils,  and  where  the  switches 
were  crowded  into  such  a  narrow  aisle  that  the  operator 
pulling  one  of  them  might  thrust  his  elbow  into  live 
parts  behind  him.  No  possible  justification  for  creating 
these  hazards  can,  in  Mr.  Whiting's  opinion,  be  found. 
They  are  major,  not  minor  ones — a  matter  of  life  or 
death — and,  however  skillful  and  careful  the  operators 
may  be,  no  man  is  immune  from  slipping  or  losing  his 
balance. 

Connecting  Overhead  Circuit:*  to  Under- 
ground Cables 

A  DISCUSSION  of  reinforcing  the  insulation  on 
cable  where  it  is  joined  to  an  overhead  high-voltage 
line  was  embodied  in  an  article  by  A.  A.  Meyer  in  the 
Electrical  World  for  May  21,  1921,  page  1151.  In 
this  connection  the  writer  has  just  received  some 
interesting  information  on .  the  same  problem  from 
Vienna. 

Mr.  Meyer  in  his  article  pointed  out  that  at  points 
where  a  high-voltage  overhead  line  joins  an  under- 
ground lead-covered  cable  punctures  due  to  lightning 
disturbances  occur  frequently.  This  is  due  to  the  fact 
that  such  disturbances,  which  are  usually  of  a  very 
much  higher  frequency  than  the  normal  frequency  of 
the  line,  find  the  capacity  of  a  lead-covered  cable  so 
high  that  they  can  penetrate  it  only  for  a  short  length 
(about  200  ft.),  after  which  they  obtain  relief  by 
puncturing  the  cable.  The  author  suggested  and 
actually  built  such  a  cable  line  with  reinforced  ends — 
that  is,  he  spliced  to  the  regular  f three-conductor) 
cable  at  the  ends  three  single-conductor  cables  having  a 
very  much  heavier  insulation  than  the  triple-conductor 
cable.  No  lightning  arresters  were  installed,  and  for 
the  short  period  of  about  five  months  no  troubles 
occurred. 

The  writer  has  just  received  a  communication  from 
Vienna,  dated  Oct.  21,  1921,  from  the  Felten  &  Guil- 
leaume  Company,  stating  that  this  concern  has  built 
since  1908  .several  cable  lines  with  a  protection  as  de- 
scribed ty  Mr.  Meyer  for  voltages  as  high  as  35,000. 
This  cable  protection  is  covered  by  German  patent  222,- 
843  of  Jan.  30,  1908;  by  Austrian  patent  42,111  of  May 
10,  1910,  and  by  Hungarian  patent  51,093  of  March 
5,    1910. 


Mr.  Meyer  says  in  his  article  that  he  determined 
the  necessary  amount  of  increased  insulation  in  a 
"somewhat  experimental"  way,  but  the  Austrian  patent 
mentioned  contains  the  exact  mathematical  procedure 
to  select  the  proper  thickne.ss  of  insulation  on  the  rein- 
forced cable  ends.  The  Austrian  inventors  also  advocate 
that  the  reinforcement  be  graded  so  as  to  join  the  main 
cable  to  two,  three  or  more  differently  graded,  more 
heavily  insulated  cable  sections  at  the  two  ends,  and  to 
ground  dependably  the  lead  sheath  and  all  the  metallic 
junction  boxes.  It  is  interesting  to  note  that  the 
inventors  increase  the  capacity  of  the  ends  of  the  rein- 
forced cable  sections  by  increasing  the  diameter  of  the 
conductor.  To  avoid  increasing  the  cross-section  at  the 
same  time  they  employ  hollow  conductors  in  the  end 
cables,  resulting  in  a  uniform  copper  cross-section  for 
;he  whole  cable.  The  claim  covers  single-conductor 
cables  as  well  as  concentric  cables  of  two  and  more 
conductors.  A.  P.\LME. 

Pittsfield,  Mass. 


Conductor  Sizes  Determined  by  Modified 
Kelvin's  Law 

BY  KELVIN'S  law  there  is  a  definite  size  of  wire 
which  must  be  installed  in  a  given  circuit  if  the 
maximum  economy  is  to  be  realized.  A  larger  wire  will 
entail  too  great  interest  and  depreciation  charges,  while 
a  smaller  size  will  raise  the  total  cost  per  annum  on 
account  of  the  greater  amount  of  power  lost.  This 
law  has  served  as  a  basis  for  calculating  economical 
size  of  conductors  for  transmission  and  distribution 
systems  for  many  years,  but  modifications  are  required 
for  its  practical  application.  Two  phases  of  the  prob- 
lem are  discussed  in  this  paper — (1)  the  determination 
of  average  power  loss  from  a  study  of  the  load  charac- 
teristics and  (2)  the  selection  of  the  correct  constants 
to  be  used  with  various  insulated  wires. 

There  is  a  simple  relation  between  the  value  of  energy, 
the  annual  fixed  charges  on  copper  and  the  mean  cur- 
rent in  amperes  which  determines  the  economic  size  for 
any  given  case.  This  problem  of  economic  size  is 
quite  apart  from  questions  of  regulation,  mechanical 
strength  or  safe  carr>-ing  capacity,  but  it  deserves  equal 
consideration.  Kelvin's  law  states  that  the  size  of  wire 
which  is  most  economical  is  that  on  which  the  fixed 
charges  per  annum  are  equal  in  amount  to  the  value  of 
the  power  lost  per  annum.  If  the  expressions  for  annual 
fixed  charges  (dollars)  and  for  value  of  annual  power 
loss  are  equated  the  formula  for  economic  size  results. 
In  this  the  only  variables  are  the  current  assumed,  the 
value  of  power,  the  cost  of  copper  and  the  fixed  charges 
on  investment. 

In  a  three-phase  circuit  the  power  loss  in  kilowatts  is 
3/?r/l,000.  To  get  the  annual  lo.ss  we  must  find  the 
current  corresponding  to  an  average  loss  throughout 
the  year.  Since  loss  varies  as  the  square  of  the  cur- 
rent the  average  loss  depends  on  the  average  square 
and  may  be  found  by  squaring  values  of  current  at 
stated  time  intervals,  averaging  the  squares  and  extract- 
ing the  square  root,  a  process  too  tedious  to  be  of 
practical  use.  With  a  given  type  of  load  there  is,  how- 
ever, a  fairly  constant  relation  between  the  loss  at 
average  load  and  the  actual  loss.  A  check  of  a  number 
of  load  curves  for  residence  lighting  in  Seattle  gave 
a  ratio  of  actual  loss  to  loss  at  average  load  varying 
from  1.30  to  1.49,  averaging  1.39.  These  curves  had 
load  factors  from  14  to  27  per  cent.    Curves  for  system 
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load,  showing  50  per  cent  to  62  per  cent  load  factor, 
gave  a  ratio  from  L17  to  1.33,  averagnig  1.23.  Thi.s 
"loss  factor"  should  be  investigated  for  unusual  load 
curves.  For  distributing  circuits  the  factor  1.39  will 
probably  be  as  close  as  the  estimation  of  average  load. 

Average  loss  in  kilowatts,  then,  is  3RI'l/l,000,  where 
/  is  average  current,  amperes;  I  is  loss  factor,  as 
above,  and  yearly  loss,  in  kilowatt-hours,  is 

(8,760   X   SiJH) 71,000  =  2G.2SRin. 

The  value  of  this  power  at  p  cents  per  kilowatt-hour 
is,  in  dollars, 

26.28/e7=^p/100  =  0.262SRnp  (1) 

where  p  is  the  value  of  energy  (cents  per  kilowatt- 
hour)   delivered  to  the  circuit. 

Yearly   fixed  charges  in  dollars  are: 

3w(//100)  (c/100)   =  0.0003m;/c,  (2) 

where  w  is  weight  of  each  wire  in  pounds,  /  is  yearly 
fixed  charges,  interest  plus  depreciation  expressed  in 
per  cent,  and  c  is  cost  of  wire  in  cents  per  pound. 

To  reduce  this  expression  to  terms  of  resistance  rather 
than  weight,  note  that  the  weight  of  a  copper  wire 
(w)  =  2,856/? (CM.') /10'°,  where  R  is  resistance  and 
CM.  circular  mils  of  the  wire. 

Substituting  in  formula  (2),  yearly  fixed  charges, 
dollars : 

0.0003  X  2,856R  (CM.')  fc  ^   0.857R  (CM.')  fc  (3) 
10'»  lO'o 

Equating  (1)   to   (3),  for  a  minimum, 

0.857R  (C.  M.')fc 


0.2628  RIHp  = 


10" 


whence 


CM.  =  5.5,400  /  J^ 


(4) 


where  CM.  is  economic  size  wire,  circular  mils; 
/  is  mean  annual  current  carried; 
I  is  loss  factor,  ratio  of  actual  loss  to  loss  at 

mean  current; 
p  is  value  of  power  delivered  to  circuit,  cents 

per  kilowatt-hour; 
/  is  annual  fixed  charges  on  wire,  per  cent; 
c  is  cost  of  wire,  cents  per  pound. 
This  formula  applies  to  any  circuit,  single-phase,  poly- 
phase or  direct-current.    It  may  be  noted  that  economic 
size  is  independent  of  voltage  and  length  of  line,  except 
as  the  current  is  influenced  by  these  factors. 

For  insulated  wires  the  ratio  of  weight  to  resistance 
is  higher,  and  the  constant  55,400  will  be  lowered  accord- 
ingly. Approximate  constants  for  several  standard  insu- 
lations are  given  in  the  table  following : 


Wire  Constant 

Bare  copper,  any  fize ?5'!}9? 

Triple-braid  weatlierproof.  No.  8  to  No.  4/0 48,700 

Tliple-braid  weatherproof,  250,000  circ.mil  to  1,000,000  circ.mil 50.000 

Double-braid  rubber-covered,  0-600  volta,  solid.  No.  14  to  No.  10 34,000 

Double-braid  rubber-covered,  0-600  volts,  solid,  No.  8  to  No.  2 42.000 

Double-braid  rubber-covered,  0-600  volts,  stranded.  No.  4  to  No.  00     .  44.400 
Double-braid  rubber-covered,  0-600  volts,  stranded.  No.  3/0  to  1,000,000 

circ.mil «,800 

For  insulated  wires  cost  C  will  be  actual  price  per 
pound  of  insulated  wire. 
Finding  Economical  Size  of  Distkibution  Wires 

1.  As  an  example  of  the  use  of  this  formula  consider 
a  service  for  residence  lighting  using  on  an  average  40 
kw.-hr.  per  month  at  120  volts,  two-wire.  The  yearly 
consumption  is  480  kw.-hr.  and  the  average  current  is 
480.000/(120  X  8,760),  or  0.46  amp. 

The  economic  size,  using  loss  factor  of  1.39  and  con- 
stant for  small  weatherproof  wire  of  48,700,  with  wire 


at  25  cents,  energy  at  4J  cents  and  fixed  charges  10  per 
cent,  is  C  M.  =  48,000  X  0.46  yl^^^^  =  3,542  C.  M., 

which  is  No.  15  wire. 

2.  Considering  one  of  the  branch  circuits  in  the  above 
residence,  where  No.  14  rubber-covered  wire  is  or- 
dinarily used,  assuming  the  branch  circuit  to  carry 
one-third  the  total,  or  0.15  amp.  average,  energy  at 
5J  cents,  wire  at  30  cents  and  constant  of  34,000  for 
small  rubber-covered  wire,  one  gets: 


CM.  =  34,000  X  0.15 


1.39  X  5.5 


=  814  CM. 


\    10  X  30 

which  is  near  a  No.  20  wire. 

3.  Considering  a  power  feeder  for  3,000  hp.  of  motor 
load  at  26,000  volts  three-phase,  with  an  average  load 
of  1,200  kva.,  or  26.7  amp.,  with  energy  at  1*  cents, 
wire  at  25  cents,  loss  factor  1.39  and  fixed  charges 
10  per  cent,  one  gets: 


CM.  =^  55,400  X  26.7 


^, 


39  X  1.5 


135,000  CM  . 


10  X  25 
or  a  No.  2/0  wire. 

While  economy  is  not  always  the  deciding  factor  in 
choosing  a  wire  size,  it  is  wise  to  determine  the  economic 
size  at  least  for  important  circuits,  and  this  formula 
should  be  of  considerable  use.  Glen  Smith, 

Engineer  of  Outside  Construction. 
Seattle  Municipal  Light  and  Power  System, 
Seattle,  Wash. 

Attractive  Primary-Meter  House 

AN  ATTRACTIVE  primary-meter  house  for  a  private 
1\.  estate  is  shown  here  which  illustrates  how  the 
power  company  and  the  consumer  can  work  t^.gether  to 
their  mutual  advantage.  The  house  is  6  ft.  x  8  ft.,  of 
hollow  tile  and  stucco  finish,  with  a  patent-shingle  roof. 
Wood  trim  and  door  are  painted  a  dark  green,  causing 
the  whole  to  harmonize  with  its  surroundings. 

A  2,300-volt  service  line,  runs  through  the  woods  on 


METER   HOUSE  WHICH  HAKMO.MZES  WITH 
BEiAUTIFUL  GROUNDS  OF  ESTATE 

poles  and  from  the  last  pole  underground  to  the  meter 
house.  The  door  is  the  only  opening  in  the  building, 
and  this  is  locked  by  the  power  company  making  the 
installation.  The  consumer  erected  the  house  at  his  own 
expense  from  specifications  furnished  by  the  company. 


Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


Desirability  of  Employee  Salesmen  in 
Customer  Ownership  Campaigns 

Security  Selling  Broadens  the  View- 
point of  the  Employee  and  Increases 
His  Sense  of  Loyalty  to  the  Company 

IN  DEVELOPING  a  program  for  security  selling  to 
customers  the  question  arises  as  to  whether  it  would 
be  best  to  utilize  the  company's  existing  sales  depart- 
ment, include  all  employees,  or  go  outside  of  the  company 
entirely  and  secure  regular  stock  and  bond  salesmen. 
■\Vhere  a  company  is  large  enough  to  support  a 
security  department  continuously  it  appears  to  be  de- 
sirable to  establish  such  a  department,  which  shall 
operate  independently  of  other  departments  and  solely 
for  the  purpose  of  selling  securities. 

There  are  many  companies,  however,  where  this  would 
be  impracticable  for  various  reasons.  The  issue  of  stock 
available  for  sale  might  be  comparatively  small,  the  size 
of  the  company  would  not  warrant  a  special  department, 
or  the  company's  financial  needs  may  not  call  for  the 
continuous  sale  of  securities.  The  experiences  from 
companies  where  stock  has  been  sold  are  interesting. 
Pointing  out  that  a  better  understanding  has  resulted 
between  customers  and  the  company  which  has  led  to 
improved  service  and  proper  returns  on  invested  capital, 
George  W.  Lawrence,  vice-president  of  the  Greenfield 
(Mass.)   Electric  Light  &  Power  Company,  says: 

"For  the  larger  utilities  the  use  of  the  employees  as 
a  sales  organization,  captained  by  an  experienced 
security  salesman,  will  produce  the  desired  results.  For 
the  smaller  companies,  having  a  capitalization  of  two 
millions  or  less,  I  believe  results  should  be  obtained  by 
proper  co-operation  with  the  local  banks,  the  utility  com- 
pany organizations  aiding  the  banks  in  obtaining 
security  purchasers.  This  has  been  the  policy  of  this 
company,  and  at  the  present  moment  50  per  cent,  of  our 
outstanding  securities  are  held  locally." 

The  sale  of  the  securities  in  local  territory  exclusively 
by  the  employees  of  the  company  itself  is  advocated  by 
J.  A.  Hunnewell,  manager  of  the  Lowell  (Mass.)  Elec- 
tric Light  Corporation,  as  follows: 

"There  is  no  good  result  to  be  obtained  by  bringing 
in  trained  security  salesmen,  while,  on  the  other  hand, 
should  the  regular  employees  of  the  corporation  take 
up  the  sale  of  these  securities,  they  would  obtain  a  very 
broad  and  strengthening  knowledge  otherwise  diflicult 
to  secure,  and  would  come  in  contact  with  prospective  pur- 
chasers in  an  effective  and  potentially  helpful  manner." 
C.  W.  Kellogg,  who  has  supervised  fourteen  local  cam- 
Daigns  on  the  Stone  &  Webster  properties  throughout  the 
country  during  the  past  two  years,  believes  that  every 
employee  should  be  made  a  salesman.  "In  all  ca.ses,'' 
says  Mr.  Kellogg,  "we  have  endeavored  to  make  every 
employee  a  salesman,  by  having  him  understand  the 
value  to  the  company  of  getting  these  securities  dis- 
tributed locally  and  of  helping  out  in  doing  this  as  .1 


matter  of  loyalty  to  the  company.  There  is  great  value 
to  the  organization,  to  the  public  and  to  the  employees 
themselves  in  having  each  employee  understand  the 
security  situation  of  the  company  and  in  having  him 
able  to  explain  it  to  others.  We  have  never  employed 
any  stock  or  bond  salesmen  for  local  sales  and  have 
never  paid  any  commissions  to  employees  for  selling  the 
company's  securities. 

"All  of  our  local  campaigns  have  been  fairly  intensive, 
of  not  over  three  weeks'  duration,  and  have  been  strongly 
reinforced  by  advertising,  changing  the  copy  each  day. 
Also,  on  account  of  money  market  conditions  during  the 
last  two  years  in  which  these  campaigns  have  been 
carried  on,  we  have  sold  almost  entirely  short-term 
notes,  rather  than  stock,  so  that  our  experience  in  local 
selling  may  for  this  reason  not  be  fairly  comparable  with 
the  experience  of  other  companies." 


A  Graphic  Explanation  of  Rate  Differences 

AN  ANALYSIS  by  engineers  of  the  California  Rail- 
L  road  Commission  of  the  cost  of  the  Southern  Cal- 
ifornia Edison  Company's  electric  service  in  1921  shows 
some  interesting  and  valuable  comparisons  of  the  varia- 


1 

AVERAGE 
RESIDENCE 
CONSUMER  - 

1 

2400 

1 

0.565 

I'Sfcffe  faxes 

' 

^6.85S 

1        ,          1 

0.243 

V  6f /7f  ra/  expenses  /  =  3. 7% 

y. 

VA 

; 

'j^ 

. 

not— 

f 

4.800 

', 
-<-" 

J                        service  cost 
\Commerciaf  expense,  anal  one-halfo 

j 

A= Distribution  cost  and  losses. 

i 

V\ 

B  -  Transmission  cost  and  1 
C  'Auxiiliary  and  steam  cc 

osses. 

<st 

1 

i                   1 

flW'l 

GENERAL 
POWER 
CONSUMER       0.1 

•0 

iso\ 

l-.O.O 

62 
48 

1.792 

MO^ 

0-902 

A 

0  '50 

"t:.. 

POWER    1 
CONSUMER       __ 

a890 
0.628 

0  2(>l 

0.690 

0.262 

0  8JC    , 

06:s  , 

0  262 

"0035 

0  102, 

0.  20J 

0  20  J       - 

0425 

D 

0  425 

0.425 

0425 

COMPARISON   OF  COST  OF  SERVICE  TO  DIFFERENT  CONSUMERS 

tion  in  the  cost  of  service  to  the  average  residence  con- 
sumer, to  the  general  power  consumer  and  to  the  whole- 
sale power  consumer. 

/s  shown  in  the  diagram,  the  cost  of  hydro-electric 
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enei-gy  plus  the  cost  of  steam-station  energy  used  as 
standby  and  the  cost  of  transmission  is  equal  for  the 
tliree  classes  of  consumers.  Added  to  this  base  cost  is 
the  distribution  cost  and  losses,  consumer  expense, 
general  expense  and  taxes.  This  method  of  comparison 
shows  clearly  that  it  is  the  large  number  of  small 
accounts  which  cause  the  higher  rate  per  kilowatt-hour 
for  the  smaller  consumer.  It  should  prove  a  useful 
means  of  demonstrating  why  kilowatt-hours  cannot  be 
sold  like  merchandise  or  potatoes  at  the  same  price  to 
all  regardless  of  time,  place  or  quantity  of  use. 


Personal  Contact  with  Customers  Reduces 
(Complaints  of  Hiwh  Bills 

By  USING  the  slip  shown  here  the  Virginia  Railway 
&  Power  Company,  Richmond,  Va.,  has  almost  elimi- 
nated complaints  of  high  bills  and  added  a  closer  per- 
sonal touch  to  its  service.  "It  is  virtually  impossible  to 
establish  a  personal  contact  with  customers,"  says  John 
E.  Harvell.  general  manager,  "unless  something  occurs 
■out  of  the  usual  routine.  We  have  found  one  of  the 
<;hief  causes  of  complaint  to  be  from  errors  in  meter 


ATTENTION 

In  connection  with  the  attached  bill,  your  attention  \a  c:tlle(l 
to  the  conMirierable  increaae  in  consumption  over  the  preced- 
ing meter  period.  To  bo  certain  that  the  readings  on  billing 
aa    rendered     were    correct,    special    investigation    was    made 

).  which  verifies  figures  a.s 

turned  in  by  meter  reade 

It  you  are  not  able  to  trace  the  cause  of  increase,  we  will  be 
very  glad,  on  your  advice,  to  further  assist  in  this  connection. 

You  will  oblige  us  by  directingyour  request  to  thoConimer- 
cinl  Department. 

Yours  ^erv  truly. 

G  H.  sNrrrii. 

Com.iK-r.-ial  Manager. 


yy^/^/x/ 


NOTICE    ATTACHED   TO    BILLS    SHOWING    UNUSITALLY 
HIGH    CONSUMPTION 

reading.  Our  method  of  handling  this  problem  is  as 
follows : 

"Each  meter  reader  is  required,  after  reading  a  cus- 
tomer's meter,  to  subtract  the  figures  of  the  previous 
reading  before  leaving  the  customer's  premises.  On  any 
reading  showing  50  per  cent  increase  or  decrease  in 
consumption,  if  the  previous  consumption  was  50  kw.-hr. 
or  more,  the  meter  must  again  be  read  as  a  check. 

"Readings  which  show  a  50  per  cent  difference  in  con- 
sumption are  turned  in  to  the  installation  department 
for  investigation.  An  inspector  is  sent  out  to  ascer- 
tain, if  possible,  the  reason  for  the  increase  or  decrease. 
He  first  informs  the  customer  of  the  readings  showing 
the  consumption  and  asks  if  he  can  account  for  the 
difference.  Approximately  one-half  of  the  customers 
can  name  the  cause,  and  thus  many  complaints  are  fore- 
stalled. In  the  event  that  the  customer  does  not  know 
the  cause  the  inspector  makes  a  test  of  the  installation 
to  locate  any  ground  or  other  trouble,  and  if  anything  is 
found  fhe  customer  is  informed  just  how  to  have  it 
corrected. 

"Whenever  these  investigations  are  made  the  auditing 
department  turns  the  bill  over  to  the  commercial  de- 
partment for  handling.  This  department  then  delivers 
the  bill  to  the  customer  with  the  notice  calling  his  atten- 
tion to  the  investigation.  Under  this  system  we  have 
been  able  to  reduce  our  high-bill  complaints  95  per  cent." 


Life  Extension  Institute  Advocates 
Electric  Fans  in  Winter 

MEDICAL  authorities  have  dropped  a  valuable  hint 
to  the  electrical  trade  for  pushing  the  sale  of  elec- 
tric fans  during  the  off  season.  Dr.  Eugene  Lyman 
Fisk,  medical  director  of  the  Life  E.xtension  Institute, 
takes  the  position  that  electric  fans  are  often  needed 
even  more  in  winter  than  in  summer.  In  a  current 
bulletin  of  the  Institute  issued  to  all  members  taking 
periodic  health  tests  he  says : 

"The  business  man  should  have  his  office  properly 
ventilated  and  heated,  and  not  a  poor  imitation  of  a 
Turkish  bath.  He  should  not  let  the  temperature  run 
above  70  deg.,  and  if  there  is  any  deficiency  in  the 
provisions  for  automatic  ventilation,  as  there  usually 
is,  he  should  start  an  electric  fan  to  keep  the  air  moving. 
I  think  it  is  often  more  needed  in  winter  than  in  sum- 
mer, since  in  winter  closed  doors  and  windows  often 
result  in  humid  or  stagnant  air. 

"Confining  the  use  of  electric  fans  to  the  hot  days  of 
summer  is  largely  a  matter  of  sheer  custom.  The  pub- 
lic should  be  educated  to  use  them  in  winter  as  well. 
Still  air,  like  a  still  pool,  is  always  stagnant,  regardless 
of  the  temperature  or  the  season." 


W  hat  Other  Companies  Are  Doing 

Philadelphia,  Pa. — More  than  1,200  contracts  were 
signed  for  electrical  installations  by  the  Philadelphia 
Electric  Company  during  the  month  of  September, 
and  it  is  estimated  that  October  contracts  arc  at  lea.st 
5  per  cent  greater. 

East  Hampton,  Conn. — In  the  past  six  months,  says 
L.  P.  Peny,  manager  Central  Connecticut  Power  & 
Light  Company,  the  number  of  stockholders  in  this 
utility  has  doubled.  There  is  now  a  stockholder  for 
every  ten  meters  on  the  system.  Illustrated  publicity, 
including  picture  post  cards  of  the  principal  plant,  and 
a  friendly  willingness  to  discuss  policies  openly  with  the 
people  have  aided  customer  ownership  development  by 
this  company. 

Cleveland,  Ohio. — Statistics  show  that  more  than 
130,000  people  in  Ohio  now  own  securities  of  electric 
light  and  power,  gas,  telephone  and  electric  railway 
companies.  Considering  families  and  dependents  of 
the  investors,  this  means  that  about  one-tenth  of  the 
people  of  the  state  are  financially  interested  in  the 
public  utilities.  Life  insurance  companies  and  sav- 
ings banks  are  among  the  heaviest  investors  in  these 
securities.  Every  individual  therefore  who  has  an 
insurance  policy  or  a  deposit  in  a  bank  is  vitally  in 
terested  in  the  progress  and  development  of  the  utility 
companies. 

Illinois. — The  Public  Service  Company  of  Northern 
Illinois  is  co-operating  with  more  than  200  electrical 
contractors  in  pushing  an  extensive  house-wiring  cam- 
paign throughout  its  territory.  This  campaign  was 
undertaken  as  a  result  of  figures  compiled  by  the  com- 
pany's commercial  department  showing  that  a  large 
number  of  houses  adjacent  to  the  company's  lines  were 
unwired.  The  Public  Service  Company  is  taking  over 
the  electrical  dealers'  wiring  contracts,  thereby  saving 
the  time  and  energy  spent  worrying  over  accounts.  The 
advertising  is  handled  by  the  Public  Service  Company, 
although  the  contractors'  names  and  addresses  appear 
in  the  advertisements. 
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Generators,  Motors  and  Transformers 

Synchro7}02is  Motor  for  Asynchronous  Start  with 
High  Torque. — J.  Gewecke. — To  combine  the  great 
starting  torque  of  an  induction  motor  with  the  running 
characteristics  of  a  synchronous  motor  the  author  has 
built  a  synchronous  motor  with  starting  winding  on 
its  armature  similar  to  that  of  an  induction  motor  with 
wound  armature.  The  author  has  built  a  three-phase, 
20-kw..  500-volt,  100-r.p.m.  motor  of  the  second  type, 
and  he  describes  the  interesting  characteristics  of  this 
machine  with  the  help  of  a  great  many  curves  and 
oscillograms.  The  armature  has  six  direct-current 
poles  and  an  almost  continuous  alternating-current 
winding,  placed  in  slots  in  the  pole  pieces,  resulting  in 
four  collector  rings,  three  for  the  alternating  current 
and  one  of  these  and  a  fourth  for  the  direct  current. 
Both  stator  and  rotor  are  laminated  with  highly  sat- 
urated iron  so  as  to  operate  with  unity  power  factor 
over  a  large  range  of  load.     The  motor  is  started  by 
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Exciting  winding 


'Shunt  resistance 


CONNECTIONS    OF    SYNCHRONOUS    MOTOR    WITH 
HIGH-TORQUE  STARTING  WINDING 

placing  the  stator  on  the  line  and  the  gradual  short- 
circuiting  of  the  asynchronous  winding  over  a  rheostat. 
When  the  ma.\imum  speed,  corresponding  to  the  load, 
has  been  reached,  the  exciting  direct  current  is  im- 
pressed upon  the  poles  of  the  rotor,  which  accelerates 
the  machine  to  synchronous  speed.  The  asynchronous 
winding  stays  short-circuited  during  normal  operation, 
to  prevent  swinging  and  hunting.  At  the  instant  of 
connecting  the  stator  to  the  line  a  very  high  voltage  is 
induced  in  the  field  winding.  To  avoid  any  danger  from 
this  a  permanent  shunt  resistor,  connected  across  the 
two  direct-current  collector  rings,  is  built  into  the  rotor. 
The  twelve  oscillograms  reproduced  with  the  article 
give  a  verj-  clear  picture  of  the  operation  of  such  a 
machine  under  different  conditions. — Elektrotechnische 
Zeitschrift,  Oct.  27,  1921. 

Cutting  No-Load  Transformer  Losses  in  Rural 
Systems. — T.  HOLMGREN. — Iron  losses  in  farm  trans- 
formers may  during  idle  periods  amount  to  sums  com- 
parable with  the  yearly  capital  cost  of  the  installation, 
and  thus  have  caused  much  discontent  among  rural  con- 
sumers in  Scandinavia.  The  author  shows  that  these 
losses  may  be  reduced  to  four-tenths  by  opening  one 
phase  on  the  high-tension  side  of  a  three-phase  trans- 
former, as  proposed  by  Professor  W.  Rung  in  Copen- 
hagen.    A  necessary  condition  is  that  the  transformer 


be  connected  in  delta  on  the  high-tension  side  and  in 
star  on  the  low  side.  Furthermore,  all  such  lighting 
service  as  is  needed  for  everyday  use  must  be  con- 
nected between  one  of  the  secondary  phases  and  the 
neutral.  A  relay  arrangement  is  suggested  whereby 
two  secondary  phases  may  be  brought  under  full  voltage 
when  one  phase  is  open  on  the  primary.  By  providing 
switches  according  to  the  Rung  method  it  is  estimated 
that  energj'  worth  500,000  crowns  a  year  could  be  saved 
in  Sweden. — Teknisk  Tidskrift,  Elektroteknik,  Aug.  3. 
1921. 

Generation,  Transmission   and   Distribution 

Hydro-Electric  Developments  in  Foreign  Countries. — 
F.  RowLixsox. — The  third  part  of  a  series  of  articles 
dealing  with  the  hydro-electric  developments  of  the 
world.  The  present  article  includes  Fi-ance,  Austria, 
the  United  States,  Sweden  and  Formosa.  The  developed 
water  powers  and  the  possible  future  developments  are 
listed  and  the  power  of  each  is  given,  together  with  the 
difficulties  which  will  be  involved  in  developing  them. — 
Beama  (British  Electrical  and  Allied  Manufacturers' 
Association),  November,  1921. 

Abnormal  Pressure  Rise  i7i  Transformers  and  Its 
Remedy. — R.  TORIKAI. — In  a  high-tension  transformer 
abnormal  potential  gradients  likely  to  cause  a  breakdown 
appear  usually  at  the  foot  of  the  bushing  and  at  the 
end  coils.  The  author  describes  a  theory  applicable  to 
both  these  cases,  from  which  he  concludes  that  these 
dangers  may  be  due  to  the  incorrect  arrangement  of 
electrostatic  capacities.  Following  this  theory,  he  shows 
that  by  properly  grading  the  capacities  it  is  possible  to 
avoid  to  a  great  extent  the  dangers  in  the  bushing  and 
end  coils.  The  correct  gradation  of  the  capacities  is 
shown  to  be  as  follows :  (1)  The  shunt  capacity  must 
be  graded  so  as  to  increase  with  the  distance  from  the 
grounded  end  of  the  coil  or  from  the  top  of  the  bushing; 
(2)  the  capacitj'  to  ground  or  to  the  high-tension  con- 
ductor should  be  graded  so  as  to  decrease  with  the 
distance;  (3)  the  proportion  of  the  shunt  capacity  to 
the  capacity  to  ground  or  to  the  high-tension  conductor 
should  be  as  great  as  possible,  and  i4)  it  is  preferable 
to  use  a  resistance  in  series  with  the  capacity. — Journal 
of  Institute  of  Electrical  Engineers,  Vol.  59,  No.  303. 

Relation  of  Auxiliary  Drives  to  Heat  Balance. — J.  R. 
McDermet. — A  comparison  of  direct  steam  drive,  motor 
drive,  house  turbine  and  combination  drives  for  obtain- 
ing heat  balance.  A  method  is  described  of  heating  feed 
water  by  means  of  bleeder  condensers. — Power,  Dec.  6, 
1921. 

Traction 

Railiray  Electrification  in  England. — A  .scheme  formu- 
lated for  the  electrification  of  the  suburban  lines  of  the 
Southeastern  &  Chatham  Railway  is  described.  These 
are  lines  of  about  91  and  141  miles  respectively.  It  is 
thought  that  the  scheme  will  soon  be  proceeded  with. 
A  sum  of  £10,000,000  will  be  involved.— London  Elec- 
trical Times,  Nov.  3,  1921. 
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Installations,  Systems  and  Appliances 

Electric  Brass  Furnace. — H.  Hein. — An  induction 
furnace  for  brass  melting  developed  during  the  war  is 
described.  The  Rochling  Rodenhauser  construction  was 
used,  with  changes  necessitated  by  the  high  conductivity 
of  copper  alloys,  the  considerable  diminishing  in  the 
electrical  resistance  of  such  alloys  when  cooling  off  and 
the  excessive  pinch  effect.  A  careful  design  of  the  shape 
of  the  heating  trough,  forming  a  horizontal  figure  eight, 
and  the  addition  of  two  heating  rings  of  wrought  iron, 
closed  in  themselves  and  embedded  into  the  oven  lining 
above  the  charge,  gave  good  results.     Furnaces  of  this 


SCHEMATIC    ARRANGEMENT    OF    TWO-PHASE    INDUCTION 
FURNACE    WITH    HEATING    RINGS 

type  for  three-phase  and  two-phase  current  and  charges 
of  500  kg.  to  1,000  kg.  have  been  in  operation  for  sev- 
eral years,  consuming  100  kw.  and  150  kw.,  at  a  power 
factor  of  0.4  to  0.6  at  50  cycles.  The  oven  lining  is  good 
for  half  a  year  and  800  charges.  Depending  on  the 
material  used,  the  current  consumption  varies  between 
250  kw.-hr.  and  400  kw.-hr.  per  ton.  An  interesting 
claim  is  made  as  to  the  higher  hygienic  qualities  of  an 
induction  furnace  as  against  one  of  arc  type  due  to  the 
smaller  amount  of  injurious  zinc  fumes. — Siemens  Zeit- 
schrift,  October,  1921. 

Electrophysics  and  Magnetism 

Revision  of  Electromagnefitc  Laws. — Carl  Hering. 
— A  summary  is  given  of  a  number  of  experiments  in 
which  the  results  are  either  contrary  to  or  differ  from 
those  required  by  the  usual  electromagnetic  laws,  and 
suggestions  are  offered  as  to  how  these  laws  might  be 
revised  to  cover  the  exceptions.  It  is  shown  that  a  dis- 
tinction, which  is  sometimes  of  critical  importance,  must 
be  made  between  the  conductor,  the  circuit  and  the  cur- 
rent. Other  experiments  are  described  in  which  there 
are  very  evident  and  decided  forces  in  the  direction  of 
the  axis  of  the  conductors,  though  the  existence  of  such 
forces  is  denied  by  physicists.  It  is  maintained  by  the 
author  that  a  genei-ally  accepted  fundamental  law  in 
mechanics  should  also  apply  to  electric  circuits,  and  if  it 
does,  it  would  explain  all  the  observed  forces,  including 
some  denied  by  physicists,  and  would  open  the  doors  to 
fields  which  had  been  closed  by  the  acceptance  of  the 
older  laws.  —  Journal  Franklin  Institute,  November, 
1921. 

Mathe7natical  Theory  of  Fcrro-Magnetism.  —  JoSEF 
Kelen. — It  is  assumed  that  the  greater  part  of  ferro- 
magnetic induction  results  from  molecular  magnets, 
placed  vertically  to  the  exciting  field,  in  pairs  of  two, 
and  so  that  the  two  magnets  in  each  pair  mutually 
counteract  each  other  as  regards  external  field.  Under 
the  impression  of  an  exciting  field  the  magnets  are  sup- 


posed to  rotate  to  an  angle  whose  sine  is  proportional 
to  the  ratio  of  the  exciting  field  to  a  certain  molecular 
constant,  B,.  Thus  each  pair  will  form  an  X  and  give 
rise  to  an  external  field  proportional  to  the  exciting 
magnetomotive  force.  It  is  further  assumed  that  the 
motion  of  the  elementary  magnets  is  opposed  by  a  cer- 
tain force  of  friction,  which,  together  with  B,  and  the 
factor  of  proportionality  for  the  angular  motion,  con- 
stitutes the  three  characteristic  magnetic  constants. 
The  friction  forces  are  not  supposed  to  be  equal  for 
all  elementary  pairs  but  to  vary  according  to  the  equa- 
tion of  probability.  By  summing  up  the  effects  of  all 
elementary  pairs  the  author  obtains  analytical  expres- 
sions for  the  magnetization  curve  and  for  the  hystere- 
sis curve  which  give  a  remarkably  good  representation 
of  experimental  data.  For  certain  values  of  average 
molecular  friction  constant  the  theoretical  equations 
also  give  a  very  satisfactory  check  with  the  Steinmetz 
formula  for  loss  per  cycle. — Teknisk  Tid.'ikrift,  Elektro- 
teknik,  Aug.  3,  1921. 

Telegraphy,  Telephony  and  Signals 

Radio  Equipment  of  the  "Goliath"  Airplane.  —  The 
French  Compagnie  des  Grands  Express,  maintaining  a 
regular  airplane  route  between  Paris  and  London,  has 
installed  on  one  of  its  "Goliath"  planes  a  mixed  radio 
telephone  and  telegraph  station  of  35  watts  antenna 
output,  with  a  sending  range  of  300  km.  at  900  m.  wave 
length.  The  complete  radio  equipment  weighs  only 
55  kg.  An  air-propeller-driven  generator  for  6  volts 
and  700  volts  and  a  6-volt  storage  battery  supply  the 
necessary  current.  A  three-bulb  amplifier  is  used  as 
receiver  for  all  wave  lengths  between  300  m.  and 
1,000  m.—Radioelectricite.  October,  1921. 

Organization  and  Equipment  of  a  Neiv  French  School 
for  Radio  Work. — This  article  contains  a  technical  de- 
scription of  a  model  radio  school  just  opened  in  Paris 
for  the  training  of  military,  naval  and  commercial  oper- 
ators, with  an  outline  of  the  teaching  program. — Radio- 
electripite,  October,  1921. 

Auxiliary  Features  of  Automatic  Telephone  System. — 
W.  AlTKEN. — A  discussion  on  the  relay  devices  used  to 
repeat  sender  impulses  to  switches.  A  diagram  shows 
a  method  of  increasing  permissible  range  of  speed  and 
insuring  certainty  of  action  of  the  switching  appa- 
ratus by  means  which  render  its  operation  independent 
to  a  large  extent  of  any  adverse  conditions  of  the  line. — 
London  Electrician,  Nov.  4,  1921. 

Note  on  a  Four-Electrode  Thermionic  Vacuum  Tube. 
— H.  J.  Van  der  Bijl. — A  discussion  of  the  four-elec- 
trode thermionic  vacuum  tube,  which  the  author  states 
he  did  not  find  to  be  so  satisfactory  a  detector  as  the 
audion,  but  which  might  be  used  with  satisfaction  as 
an  alternating-current  ammeter  and  for  indicating  small 
differences  of  potential  in  bridges.  The  similarity  be- 
tween the  four-electrode  tube  and  the  audion  operating 
with  a  blocking  condenser  in  the  grid  circuit  is  admitted, 
but  certain  differences  are  pointed  out. — Radio  Rei-iew, 
November,  1921. 

Carborundum  and  Its  Rectilication  Effect. —  H.  M. 
DowsET. — A  study  of  the  chemical  and  physical  nature 
of  carborundum,  with  a  special  view  to  the  conditions 
which  must  be  satisfied  for  a  detector.  The  results  of  a 
number  of  experiments  designed  to  elucidate  the  nature 
of  the  rectification  effects  and  suggestions  of  the  theory 
are  given.  Voltage-ampere  curves  for  carborundum 
crystals  are  included. — Radio  Review,  November.  1921. 
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Research  in  Progress  and  Completed 

[When  investigations  which  have  been  completed  are,  in  the 
opinion  of  the  editors,  of  wide  enough  interest  to  the  field  we 
serve,  details  thereof  will  be  presented  in  other  parts  of  this 
paper.  Contemplated  research  or  that  which  appears  to  have 
limited  appeal  will  be  only  briefly  reported  in  this  section,  but 
details  may  be  had  by  communicating  with  the  investigator  or 
Institution  named  in  the  report.  Readers  are  referred  to  the  de- 
partment "Digest  of  Electrical  Literature"  tor  investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 

TRANSMISSION  LINE,   ARTIFICIAL.  WITH   DISTRIBUTED 
CONSTANTS. 

A  line  has  been  constructed  whose  sections  consist  of  multi- 
layer coils  containing  sheets  of  tinfoil  between  layers  of  wire. 
The  con.'jtants  of  the  coil  can  be  adjusted  to  simulate  various 
types  of  transmission  lines.  The  present  line  consists  of  130 
coils  corresponding  to  1.000  miles  of  110-kv.  line,  and  its  cost 
is  about  ?0.65  per  equivalent  mile.  The  line  constants  are  being 
checked  by  measuring  direct-current  transients,  after  which  a 
study  of  alternating-current  transients  will  be  made.  By  means 
of  a  three-electrode  vacuum  tube  oscillograms  have  been  taken 
of  the  potential  at  various  points  without  disturbing  the  natural 
voltage  distribution. — Massachusetts  Institute  of  Technology, 
Cambridge,   Mass. 

PORCELAIN.  HIGH-FIRE  GLAZES  FOR. 

An  investigation  has  been  made  of  high-flre  porcelain  glazes 
of  the  Seger  cone  formula  type,  from  the  standpoint  of  fusibility 
and  of  commercial  acceptability  as  glazes.  Tests  were  made  on 
small  cones,  maintaining  RO  constant  with  variations  in  the 
SiOa  and  AIjOj.  The  temperature  was  raised  at  the  rate  of 
50  deg.  C.  an  hour  above  1,100  deg.  C.  The  deformation  tem- 
peratures were  from  1,100  deg.  C.  to  1,400  deg.  C.  The  fusibility 
of  the  entire  field  was  shown  graphically  by  isotherms,  plotted 
both  by  empirical  formulas  and  by  batch  weights.  It  was  found 
that  glazing  occurs  when  the  alumina  content  of  the  glazes  is 
low. — H.   B.   SorticeU,  Bureau  of  Standards,   Washington,   D.   C. 

EADIO  W.VVEMETER.  STANDARD. 

An  accurate  standard  wavemeter  has  been  recently  designed, 
capable  of  measuring  wave  lengths  from  65  m.  to  S.">.000  m. 
Particular  attention  has  been  given  to  the  electrical  and  me- 
chanical features  which  make  for  a  rigidity  of  construction 
and  precision  of  set  and  reading. — Bureau  of  Standards, 
Washington,    D.    C. 

BEARiNG.S.   FRICTION   AND   CARRYING   CAPACITY    OF. 

Experiments  have  been  made  to  determine  the  maximum  safe 
load  and  the  static  friction  imder  load  of  ball  and  flexible  roller 
bearings.  Balls  were  tested  In  grooved  straight  races  :  rollers 
were  tested  in  flat  and  cylindrical  races.  The  scleroscope  hard- 
ness of  the  material  tested  was  also  determined.  In  compres- 
sion tests  deformations  of  0.00001  in.  could  be  measured. 
Numerical  data  and  conclusions  are  available. — Burcati  of 
Standards.,  Washington,  D.  C. 

FIRE  TESTS    OF   BRICK   PANEI^. 

Tests  are  being  made  of  heat  penetration  through,  and  de- 
flection of.  hollow  wall  panels  and  comparable  solid  walls. — 
Bureau  of  Standards,  Washington,  1)    C. 

WELDING   MACHINE  FOR  SEAMS. 

An  automatic  electric  welding  machine  has  been  recently  de- 
veloped In  Europe  (.Elelttrotechnik  und  Maschinrnhau,  Vol.  38. 
page  571)  in  which  a  roller  electrode  Is  caused  to  rotate  along 
the  weld  In  steps,  the  current  being  "on"  when  the  roller  Is 
stationary.  Several  Important  advantages  are  claimed  for  this 
process  and  further  experiments  are  desirable. 

RECTIFICATION,   ELECTROLYTIC. 

An  Investigation  Is  being  carried  out  on  the  u.'ie  of  electro- 
lytic rectification  for  low-power  high-voltagc  work. — K.  J.  Berg, 
Union  College,  Schenectady,  N.   Y. 

MINE  GASES.  IGNITION  OF,  BY  INCANDESCENT  LAMPS. 
Numerous  tests  have  been  made  to  determine  the  possibility 
of  Ignition  of  gas-filled  atmosphere  by  an  Incandescent  fila- 
ment when  the  bulb  Is  broken.  Tests  were  conducted  on  125 
types  of  lamps  operated  throughout  a  wide  range  of  voltages. 
— Bureau  of  Mines,  Washington,  D.   C. 

ILLUMINATION.    DAYLIGHT. 

An  "artlficlal-dnyllght"  reflector  was  exhibited  at  a  recent 
meeting  of  the  Illuminating  Engineering  .Society  In  London, 
England.  Light  from  a  gas-fillcd  lamp  Is  reflected  off  the  Inner 
surface  of  a  large  reflector  placed  above  the  lamp,  which  Is 
painted  emerald  green  and  ultramarine,  with  a  small  percent- 
age of  red. 

ELEVATOR  INTERLOCKS  AND   ACCIDENTS. 

A  field  survey  has  been  made  of  several  thousand  elevator 
landings  equipped  with  various  types  of  mechanical  and  elec- 
tromechanical interlocks  and  contact  devices.  Statistics  of  ele- 
vator  accidents   have   been    collected    as   reported   by   the    press 


and  by  the  coroners'  offices  of  elevator  inspection  departments 
of  large  cities.  A  study  of  non-shaft-door  and  shaft-door  acci- 
dents shows  that  73.8  per  cent  of  all  fatal  accidents  would 
probably  be  eliminated  by  the  use  of  well-designed  interlocks. — 

C.  E.  Oakes  and  J.  A.  Dickinson,  Bureau  of  Standards,  Wash- 
ington. D.  C. 

TELEPHO.NY.  CARRIER-WAVE,  ON  ENERGIZED  ALTERNAT- 
IXG-ri  RRENT  LIGHTING  CIRCUITS. 

IiiV'_-.^tigation  of  the  possibility  of  carrying  on  telephonic  con- 
wi.-^ation  over  energized  lighting  circuits  by  means  of  carrier- 
wave  telephony  were  undertaken  using  carrier  frequencies  of 
the  order  of  1,000,000  cycles  per  second.  By  proper  tuning  the 
hum  due  to  the  power  frequency  could  be  almost  entirely  elim- 
inated and  excellent  conversation  carried  on.  Wlien  the  receiv- 
ing and  transmitting  stations  were  located  on  secondaries  of 
different  transformers  it  was  found  necessary  to  provide  high- 
fi-equency  paths  between  primary  and  secondary  by  intercon- 
necting the  two  windings  by  means  of  low-capacity  condensers.* 
— Kadio  Laboratory.  School  of  Electrical  Enginering,  Cornell 
University,  Ithaca,  N.   Y. 

ALLOYS,  CRYSTALLINE  STRUCTURE  OF. 

By  examination  of  the  X-ray  diffraction  pattern  produced  by 
illuminating  the  powdered  material  with  a  beam  of  monochro- 
matic X-rays  the  crystalline  structiu'e  of  several  series  of  alloys 
has  been  determined.  The  results  agree  well  with  the  data 
for  these  alloys  obtained  by  metallographic  methods.  In  addi- 
tion, the  X-ray  pictures  make  the  determination  of  the  form 
and  axial  ratios  of  the  different  crystalline  species  more  exact. 
When  X-rays  apparatus  of  the  proper  sort  becomes  available 
generally,  this  method  should  be  very  useful  in  the  examination 
of  metals  and  alloys  and  of  other  crystalline  materials. — Mary 
R.  Andreies,  Schenectady,  N.  Y. 

METALS,  SOFT,   INTERCRYSTALLINE  BRITTLENESS  OF. 

It  is  known  that  soft  metals,  such  as  aluminum,  tin,  lead 
and  zinc,  which  are  much  used  in  the  electrical  industry,  and  in 
particular  lead,  are  stibject  to  a  form  of  corrosion  known  as 
intercrystalline  brittleness.  The  metal  crumbles  to  a  coarse 
powder  in  which  the  individual  grains  retain  their  intrinsic 
properties,  but  the  bond  between  the  grains  has  been  destroyed. 
A  series  of  corrosion  tests  have  been  carried  out  to  determine 
the  characteristics  of  this  corrosion.  It  has  been  found  that 
pure  metals  suffer  scarcely  at  all.  and  that  the  simultaneous 
application  of  tensile  stresses  upon  the  metal  hastens  the  cor- 
rosion   to    a    large    extent. — Bureau    of   Standards,    Washington, 

D.  C. 


Suggestions  for  Research 


CIRCUIT  BREAKERS,  DIMENSIONS  OF  THE  OIL  CONT.\INER. 
So  far  the  dimensions  of  circuit-breaker  oil  containers  have 
been  determined  empirically,  but  with  more  and  more  severe 
service  required,  it  becomes  desirable  to  develop  at  least  rough 
methods  of  computations.  The  factors  involved  are  the 
quantity  and  the  pressure  of  the  developed  gases,  the  energy 
of  the  ruptured  arc.  the  speed  of  separation  of  the  contacts 
and  the  dimensions  of  the  container.  For  a  beginning  in  this 
direction  see  Revue  Gcncralr  de  FElectricite,  Vol.  9,  1921.  p.  687. 

CLUTCH,  ELECTROM.VGNETIC.  ALTERNATING-CURRENT. 
With  the  increasing  use  of  synchronous  motors  and  of  Diesel 
engines  in  various  industries,  the  demand  for  electromagnetic 
clutches  has  been  steadily  increasing  because  of  the  necessity  of 
starting  at  no  load.  The  present-type  clutches  are  excited  with 
direct  current,  which  has  considerable  advantages  in  so  far  as 
the  magnetic  circuit  of  the  clutch  Is  concerned.  There  is.  how- 
ever, some  demand  for  clutches  excited  with  alternating  cur- 
rents, single-phase  or  three-phase,  and  an  investigation  is  de- 
sired of  the  possible  construction  and  the  relative  weights  and 
proportions  as  compared  with  direct-current  clutches. 

CONTROL.  TIME-LIMIT,  SUBSTITUTE  FOR  D.4SHPOTS. 

In  automatic  controllers  for  industrial  drives  there  is  some 
reaction  against  "lock-out"  switches  operating  on  the  current- 
limit  principle,  in  favor  of  switches  controlled  by  some  time- 
limit  arrangement.  The  simplest  device  of  this  kind  is  a  dash- 
pot,  but  it  has  serious  limitations  in  the  gumming  of  oil,  clog- 
ging of  holes,  variations  of  viscosity  with  the  temperature,  btc. 
An  improved  device  Is  desired  for  closing  contact  at  predeter- 
mined Instants  which  would  have  all  the  simplicity  and  flex- 
ibility of  adjustment  of  a  dashpot,  without  its  disadvantages. 

REACTANCE,  NEGATIVE. 

The  development  of  a  negative  reactance  is  suggested  :  that 
Is.  a  reactance  which  would  produce  an  increasing  current 
with  a  sudtlen  decrease  in  the  voltage  across  It.  A.  reactnnce 
of  this  type  could  probably  be  developed  by  a  suitable  arrange- 
ment of  self-induction  .and  capacity.  The  negative  reactance, 
if  found,  would  be  a  means  for  accelerating  starting  currents 
and  producing  undamped  waves  at  any  frequency  whatever. 
A  device  of  this  kind  has  so  far  not  been  elaborated,  although 
a  limited  negative  resistance  Is  the  cause  of  oscillations  pro- 
duced in  a  Poulsen  arc  generator  and  In  the  dynatron  oscillator. 
— August  Hund,  Berkeley,  Cat. 

HYSTERESIS. 

The  invention  of  a  machine  something  like  a  planimeter  or 
Hcnrlci's  arnionlc  analyzer  would  be  desirable,  which  when  run 
over  a  hy.ster»ls  loop  would  iietermine  the  amplitude  of  all 
the  harmonics  In  the  magnetizing  current,  with  a  sinusoidal 
applied  voltage,  or  vice  versa. — R.  K.  liitner,  Cornell  University. 
Ithaca,  X.  Y. 

FIEZO-ELECTRIC   RESONATOR. 

A  plate  or  rod  suitably  prepared  from  a  plezo-electrlc  crystal, 
and  provided  with  metallic  coatings,  can  be  brought  into  a 
state  of  vigorous  resonant  vibration  when  the  coatings  are 
connected  to  a  source  of  alternating  emf.  of  Ihe  i-lght  frequency. 
The  plate  reacts  upon  the  circuit  in  a  manner  somewhat 
analogous  to  the  reactions  of  a  telephone  receiver.  The  current 
and  tho  equivalent  resistance  and  rapacity  of  the  plate  pass 
through  m.arked  characteristic  clmnges  as  the  frequency  Is 
varied  through  resonance.  Another  piece  of  solid  material  can 
also  be  set  Into  vibration  by  a  piezn-electric  plate.  Such  resona- 
tors offer  possibilities  as  standards  of  high  frequency.  Hy  n 
graphical  solution  of  the  fundamental  equ.'llons  It  Is  also 
possible  to  calculate  the  viscosity  of  the  material. — W.  O.  Cady. 
Wesleyan  University,  Middlctown,  Conn. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Hiir<'au  of  Standards  Seeks  Appropria- 
tions for  Electrical  Work 

FOR  the  investigation  of  the  standards  of  practice 
and  methods  of  measurements  of  public  utilities, 
such  as  gas,  electric  light,  electric  power,  water,  tele- 
phone, central-station  heating  and  electric  railway  serv- 
ice, the  Bureau  of  Standards  is  requesting  a  continu- 
ance during  the  next  fiscal  year  of  the  appropriation  of 
$85,000  with  which  it  has  been  carrying  forward  this 
work. 

For  the  investigation  of  methods  and  instruments 
employed  in  radio  communication  the  bureau  requests 
$30,000.  For  the  investigation  of  the  principles  of 
sound  and  their  application  to  military  and  industrial 
purposes  $5,000  is  requested.  For  the  establishment 
of  standards,  methods  of  testing  and  inspection  of  elec- 
trical and  mechanical  devices  used  in  industries  and  by 
the  government  $100,000  is  asked. 


War  Department  to  Keep  a  Record 
of  Nation's  Power  Facilities 

A  (CONTINUING  inventory  of  the  available  easily  de- 
veloped electric  power  resources  of  the  nation  is 
being  planned  as  a  war-preparedness  measure  by  means 
of  a  co-operative  agreement  between  the  National  Elec- 
tric Light  Association  through  its  electrical  resources 
committee  and  the  engineering  division  of  the  War  De- 
partment. 

This  action  has  come  about  as  a  result  of  a  request 
of  the  chief  engineer  of  the  War  Department  that  a  plan 
be  devised  so  that  the  district  engineers  of  his  office  in 
the  larger  industrial  centers  of  the  country  could  obtain 
information  of  power  resources  to  aid  them  in  case 
of  war. 

The  committee  has  had  several  conferences  with  the 
engineering  division  of  the  War  Department  which  have 
resulted  in  a  circular  signed  by  the  chief  engineer  to  his 
district  officers  directing  them  to  institute  a  study  of 
the  power  situation  within  their  districts.  It  is  stated 
that  the  study  cannot  be  made  in  the  form  of  a  costly 
field  investigation,  but  that  its  success  must  depend  upon 
the  co-operation  given  by  the  electrical  industry.  The 
objects  of  the  study  as  stated  in  the  circular  are: 

1.  To  obtain  in  each  district  office  a  knowledge  of  United 
States  power-producing  plants,  of  primary  distribution  inter- 
ests, of  the  power  uses  and  the  needs  of  the  large  power 
consumers  in  the  district.  (This  information  will  include 
the  maximum  power  output  which  can  be  maintained  by 
each  of  the  power  establishments,  giving  regulation  and 
capacity  of  the  principal  generating  plants  and  the  seasonal 
variation  (if  any)  in  this  capacity,  the  maximum  loads,  the 
additional  loads  that  could  be  carried,  the  spare  or  reserve 
capacity,  including  breakdown  units  available  in  each  state 
to  meet  war  conditions  and  buildings  of  what  size  and 
where  this  capacity  can  be  delivered.) 

2.  To  cultivate  the  acquaintance  of  the  principal  persons 
engaged  in  the  business  of  power  production  and  distribu- 
tion, and  in  businesses  which  are  large  consumers  of  power. 


(An  indexed  list  of  the  personnel  of  each  power  produc- 
tion company  is  to  be  built  up  in  each  district  office,  each 
card  of  this  list  to  state  forth  briefly  the  position  and 
duties  of  each  individual.) 

3.  To  obtain  the  co-operation  of  the  power  producers  in 
furnishing  the  above  knowledge  and  in  planning  their  ex- 
tensions and  new  developments  in  such  manner  as  will  meet 
the  needs  of  the  locality  in  case  of  war. 

4.  To  ascertain  whether  or  not  the  district  is  surveyed  for 
development  of  increased  power  resources,  by  combining 
river  navigation  improvement  with  power  generation,  by 
combining  flood  regulation  with  power  regulation,  or  by  any 
other  means. 

.5.  To  ascertain  the  best  plan  for  the  government  to  adopt 
for  developing  the  power  resources  of  the  country  and  ad- 
ministering the  distribution  of  power  in  the  district  in  case 
of  war.  (The  circular  indicates  that  the  plan  used  by  the 
government  during  the  last  war  in  determining  and  fixing 
priority  of  use  and  advancing  money  for  increases  of  plant 
extensions  and  interconnections  not  necessarily  needed  in 
these  times  undoubtedly  will  be  followed  should  another 
war  occur.) 

The  circular  indicates  that  in  the  event  of  another  w-ar 
the  personnel  for  handling  the  power  situation  would 
undoubtedly  be  built  up  from  men  familiar  with  power 
production  in  their  own  districts.  It  is  suggested  and  it 
may  be  found  desirable  to  begin  at  once  to  build  up  a 
paper  organization  and  assign  a  personnel  to  it  as 
reserve  oflScers. 


United  States  Chamber  of  Commerce 
Suggests  Tariff  Policy 

A  SUGGESTED  tariff  policy  for  the  United  States 
which,  if  accepted,  would  mean  a  radical  departure 
in  some  instances  from  past  principles  and  practices 
was  early  last  week  put  to  a  referendum  vote  of  the 
1,400  commercial  organizations  making  up  the  member- 
ship of  the  Chamber  of  Commerce  of  the  United  States. 
This  policy  contains  seven  recommendations  and  one 
question,  as  follows: 

Legislation  should  permit,  in  the  event  of  changes  of 
economic  factors,  adjustment  of  tariff  rates  by  iidniinistra- 
tive  authorities  within  limits  prescribed  by  Congress  for 
the  purpose  of  maintaining  a  consistent  tariff  policy. 

Creation  of  a  tariff  adjustment  board  to  administer 
adjustable  rates. 

Reasonable  protection  for  American  industries  subject  to 
destructive  competition  from  abroad  and  of  benefit  to  any 
considerable  section  of  the  country. 

The  anti-dumping  legislation  of  May,  1921.  should  be 
maintained  in  principle. 

The  principle  of  maintenance  and  encouragment  of  our 
export  trade  should  be  observed  in  tariff  legislation  so  far 
as  consistent  with  protection  of  .\merican  industries  of 
benefit  to  any  considerable  section  of  the  country  and  subject 
to  destructive  competition  from  abroad. 

Tariff  legislation  .'■hould  be  framed  and  administered  with 
a  view  to  meeting  discriminations,  direct  or  indirect,  by 
other  countries  against  American  trade. 

The  present  system  of  valuation  for  levy  of  ad  valorem 
duties  should  be  maintained  and  the  so-called  "American 
valuation"  should  not  be  adopted. 

Do  you  favor  a  postponement  of  general  tariff  rension 
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until  conditions  in  international  trade  and  finance  are 
sufficiently  stabilized  to  form  a  basis  for  legislation  possess- 
ing permanent  value? 

The  seven  recommendations  were  adopted  unani- 
mously bj-  a  committee  of  twelve  representative  busi- 
ness leaders,  with  the  exception  of  the  recommendation 
against  the  "American  valuation"  plan,  one  member  of 
the  committee  favoring  this  device.  The  committee  has 
issued  its  reasons  for  advocating  each  of  the  proposed 
principles.  These  reasons,  together  with  arguments 
in  the  negative,  have  been  sent  to  the  membership  of 
the  chamber.  The  committee  also,  on  its  own  part, 
answers  in  the  affirmative  the  question  appended  to 
the  recommendations,  saying: 

Surely  it  would  se>;m  that  a  general  revision  of  the  cus- 
toms tariff  at  this  time  based  on  such  data  as  are  now 
available  could  not  meet  the  needs  of  American  commerce 
and  industrj-  through  any  considerable  period.  Certainly 
in  the  absence  of  a  flexible  scheme  of  rate  adjustment  we 
must  express  a  doubt  as  to  the  wisdom  of  such  a  revision 
at  this  time. 


Vanderlip  Proposes  Plan  for  American 
Rebuilding  of  European  Industries 

BEFORE  the  Economic  Club  of  New  York  on  Monday 
evening  of  last  week,  Frank  A.  Vanderlip  proposed 
a  new  method  of  settling  the  Allied  debt  to  this  country 
which  would  create  a  revolving  fund  from  the  interest 
money  paid  to  us  by  the  Allies,  from  which  loans  could 
be  made  to  the  impoverished  governments  of  Europe  for 
production  pui-poses.  Mr.  Vanderlip  has  recently  com- 
pleted a  tour  of  Europe  made  for  the  study  of  economic 
conditions.  While  he  maintains  that  the  Allies  should 
pay  their  obligations,  he  would  temporarily  devote  all 
payments  to  the  creation  of  credit.  This  credit  he  would 
have  used  for  the  improvement  of  transportation,  the 
revival  of  essential  industries,  the  production  of  ade- 
quate food  supplies  and  the  resumption  of  education  and 
-scientific  research. 

In  commenting  on  the  rebuilding  of  European  indus- 
tries Mr.  Vanderlip  said: 

Europe  needs  better  transportation.  We  could  help  pro- 
vide it.  Europe  needs  a  great  development  of  its  ample 
hydro-electric  power  in  order  that  it  may  have  cheaper 
motive  power  and  may  economize  its  far  too  small  fuel  sup- 
ply.    We  could  aid  in  initiating  such  projects. 

If  time  permitted,  I  would  emphasize  what  might  be  done 
for  Italy  and  Austria  in  developing  great  hydro-electric 
possibilities.  If  we  took  only  six  months'  interest,  $250,- 
000,000,  and  put  it  into  hydro-electric  development,  taking 
in  exchange  a  mortgage  on  that  development,  we  should 
have  provided  in  those  two  countries  for  a  saving  in  coal 
imports  which  would  materially  help  them  balance  their 
foreign  trade,  and  we  would  obtain  for  ourselves  a  sound 
security  which  would  ultimately  be  repaid. 

If  we  would  devote  the  income  for  a  few  months  toward 
equipping  eastern  Europe  with  a  modem  grain  elevator 
system,  we  would  confer  a  material  blessing  on  Eastern 
peasants  and  Western  consumers  alike,  stimulating  produc- 
tion and  helping  to  turn  stagnant  trade  into  a  swift  stream 
of  commerce. 

The  debts  are  just  debts  and  should  be  paid.  The  expendi- 
ture of  the  money  we  received  would  be  made  where  and 
how  we  willed.  Its  expenditure  would  be  our  affair,  not 
the  affair  of  the  debtors.  Some  part  of  what  we  received, 
however,  would  probably  be  spent  without  possibility  of 
direct  return.  If  such  expenditures  were  wisely  made,  the 
indirect  return  would  be  enormous. 

I  would  not  plan  to  take  from  England,  France  and  Italy 
the  last  dollar  that  could  be  forced  from  them  to  pay  their 
debt  to  us,  and  then  spend  it  all  in  eastern  Europe — great  an 


the  indirect  recompense  of  such  an  expenditure  would  be  in 
benefiting  those  Western  nations.  I  would  let  a  portion  of 
the  money  that  they  paid  us  be  expended  within  their  ovm 
borders. 

I  would  propose  to  England  the  establishment  of  great 
scientific  laboratories.  With  her  genius  for  sound  scientific 
research  she  would,  through  a  stimulation  of  technical  edu- 
cation and  scientific  investigation,  give  to  the  world  new 
knowledge  of  incalculable  value. 

I  would  give  Italy,  if  she  agreed  to  have  it,  the  means 
for  establishing  great  schools  of  applied  art.  so  that  the  tre- 
mendous genius  for  handicraft  which  the  Italian  possesses 
may  be  turned  into  channels  which  will  produce  goods  to 
enrich  the  world. 


Heat-Balance  3Ietliods  Interest 
A.  S.  M.  E.  Members 

METHODS  of  maintaining  a  heat  balance,  or  making 
the  most  economical  use  of  heat.  were,  from  the 
viewpoint  of  power-station  engineers,  the  most  interest- 
ing subject  discussed  at  the  forty-second  annual  meet- 
ing of  the  American  Society  of  Mechanical  Engineers, 
held  in  New  York  last  week.  Four  papers  on  the  sub- 
ject were  presented,  each  dealing  with  a  different 
method.  One  referred  to  the  Philadelphia  Electric 
Company's  Delaware  station,  where  combination  motor 
and  steam  drive  is  used,  the  electric  power  being  sup- 
plied from  the  main  bus.  Another  paper  related  to  the 
Colfax  station  of  the  Duquesne  Light  Company,  which 
has  a  combination  auxiliary  system  of  steam  and  motor 
units  supplied  from  house  alternators.  The  third  paper 
presented  data  on  the  Connors  Creek  station  of  the 
Detroit  Edison  Company,  where  the  auxiliaries  are 
motor-driven  and  supplied  with  power  from  house  alter- 
nators. The  last  paper  gave  a  brief  description  of  the 
system  at  the  new  Hell  Gate  station  of  the  United  Elec- 
tric Light  &  Power  Company,  New  York,  which  employs 
electric  drive  almost  exclusively  for  auxiliaries,  one- 
half  of  the  power  being  obtained  from  the  main  gen- 
erators and  the  rest  from  the  house  alternators  with  no 
provisions  for  interconnecting  the  two  sources.  The 
papers  were  presented  by  E.  L.  Hopping,  C.  W.  E. 
Clarke,  D.  H.  Berry  and  J.  H.  Lawrence,  respectively. 

Next  in  interest  created  were  the  papers  on  boiler- 
plant  efficiency  and  economy  and  fuel  saving  in  relation 
to  the  investment  which  is  necessary.  These  were  pre- 
sented by  Victor  J.  Azbe,  Dr.  D.  S.  Jacobus  and  .Joseph 
Harrington,  respectively. 

In  the  discussion  of  heat  balance  J.  A.  Stevens^  J.  P. 
McDermott.  John  Andersen,  N.  E.  Funk.  Francis  Hodg- 
kinson,  Charles  Penrose.  R.  J.  S.  Pigott,  Prof.  L.  P. 
Breckenridge.  T.  E.  Keating.  L.  J.  Pope,  G.  H.  Gibson, 
G.  A.  Orrok  and  other  engineers  took  part. 

American  engineers  were  criticised  by  Mr.  Stevens 
for  being  behind  European  engineers  in  the  use  of  the 
higher  pressures  and  superheats.  He  recommended  350 
lb.  pressure  and  2.50  deg.  Fahr.  superheat  at  least. 

Mr.  McDermott  expressed  the  opinion  that  the  Phila- 
delphia auxiliaiy  system  is  the  most  reliable  and  flex- 
ible, and  that  these  factors  are  more  important  than 
economy,  although  the  latter  should  be  maintained  as 
high  as  possible.  While  the  house  turbine  system  is 
now  in  favor,  the  extraction  heater  systems  permit  the 
highest  efficiency.  Mr.  McDermott  al.so  pointed  out 
that  the  high  superheat  in  auxiliary  exhaust  cannot  be 
used  economically  and  that  the  disadvantage  of  elec- 
tric drive  supplied  from  the  main  generators  is  their 
susceptibility  to  system  disturbances.    The  air  extractor 
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has  the  advantage  of  reducing  vent  losses  and  increas- 
ing boiler  efficiency  through  allowing  economizer  action. 

N.  E.  Funk  differed  with  Mr.  Stevens  regarding  the 
advisability  of  using  higher  steam  pressures  and  tem- 
peratures, saying  that  this  should  be  determined  by  the 
over-all  operating  expense,  which  includes  fixed  charges. 

The  idea  that  the  water  rate  of  auxiliaries  is  not  im- 
portant was  ridiculed  by  Mr.  Hodgkinson.  He  advo- 
cated stage  bleeding  and  operation  of  main  auxiliaries 
from  the  main  bus  to  obtain  the  greatest  economy. 

Mr.  Pigott  emphasized  the  necessity  of  studying  heat 
balance  at  various  loads  and  advocated  the  preparation 
of  input-output  curves  when  comparing  different  sys- 
tems of  heat  balance. 

Heat  balancing  is  not  the  important  subject,  said 
Mr.  Orrok.  It  is  how  to  use  the  heat  most  efficiently. 
This  can  be  done  by  modifying  the  Rankine  cycle  of 
prime  movers  in  such  a  way  that  it  will  approach  the 
Carnot  cycle.  Taking  steam  from  the  expansion  side 
of  the  diagram  and  applying  it  to  the  opposite  side  will 
help.  This  can  be  done  by  bleeding  turbines,  use  of 
multistage  feedwater  heaters,  etc. 

At  the  special  session  on  Tuesday  evening  Dexter  S. 
Kimball,  dean  of  the  College  of  Engineering,  Cornell 
University,  was  presented  as  the  new  president  of  the 
A.  S.  M.  E. 


West  Penn  Power  Company  and  Mononga- 
hela  Power  &  Railway  to  Interconnect 

THROUGH  the  purcha.se  of  the  West  Virginia  & 
Maryland  Power  Company  of  Kingwood,  W.  Va., 
by  the  West  Penn  Railway  Company,  interconnection 
with  the  Monongahela  Power  &  Railway  Company  has 
been  facilitated.  The  West  Virginia  &  Maryland  Power 
Company  will  supply  electric  service  from  Grafton, 
W.  Va.,  eastward  through  Taylor  and  Preston  Counties 
in  West  Virginia  and  Garrett  County,  Md.,  into  the  coal 
fields  along  the  upper  Potomac.  The  plant  at  Grafton  was 
recently  purchased  by  the  incorporators  of  the  West 
Virginia  &  Maryland  Power  Company,  and  the  sale 
to  the  West  Penn  carries  with  it  the  transfer  of  the 
Grafton  plant. 

Work  has  already  been  started  on  a  power  transmis- 
sion line  connecting  with  the  present  system  of  the 
West  Penn  Power  Company  and  extending  south 
through  the  Cheat  River  Basin  to  Tunnelton,  Rowles- 
burg  and  Newburg,  on  the  main  line  of  the  Baltimore 
&  Ohio  Railroad.  Arrangements  have  also  been  made 
whereby  a  direct  power  transmission  line  will  be  built 
from  Grafton  to  Rivesville,  on  the  Monongahela  River, 
just  below  Fairmont,  at  which  point  there  is  a  large 
power  plant  of  the  Monongahela  Power  &  Railway  Com- 
pany. Service  for  Grafton  will  be  purchased  from  this 
latter  company,  and  it  is  expected  that  at  an  early  date 
transmission  lines  from  the  West  Penn  system  will  con- 
nect with  the  line  from  Rivesville.  thus  making  a  sub- 
stantial tie-in  connection  between  the  plant  of  the  Fair- 
mont company  and  the  West  Penn  system. 


Distribution  of  World's  Water-Power 
Resources 

THE  distribution  of  the  world's  developed  and  unde- 
veloped water-power  resources  will  be  set  forth  in 
Part  2  of  the  United  States  Geological  Survey's  "Com- 
mercial Atlas,"  which  is  to  be  issued  Jan.  1. 


Colorado  River  Development  Resolutions 
Fail  of  Adoption  by  League 

THROUGH  fear  that  resolutions  inimical  to  govern- 
ment or  municipal  construction  of  projects  on  ihe 
Colorado  River  would  be  passed  or  proposed  at  the  con- 
vention of  the  League  of  the  Southwest,  which  was  held 
in  Riverside,  Cal.,  last  week,  the  convention  was  hur- 
riedly closed  by  motion  of  a  member  of  the  Public  Power 
League  of  Los  Angeles,  which  is  an  organization  foster- 
ing political  ownership  of  hydro-electric  power  in  Cali- 
fornia. At  the  moment  the  convention  closed  a  set  of 
resolutions  drawn  up  by  representatives  of  the  States 
of  Arizona,  Nevada,  Utah,  Colorado,  Wyoming  and  New 
Mexico  was  ready  for  presentation  holding  to  the  theory 
that  all  permits  for  the  use  of  interstate  water  should 
be  subject  to  the  rights  of  the  several  states  for  an 
equitable  division  of  the  waters. 

Early  in  the  course  of  the  three-day  meeting  it  was 
apparent  that  the  adherents  of  municipal  ownership 
were  present  in  sufficient  numbers  to  prevent  an  expres- 
sion of  the  true  opinion  of  the  majority  of  the  states 
represented.  Although  the  meeting  was  attended  by 
more  than  a  thousand  delegates  and  visitors  and  ad- 
dressed by  notable  speakers,  the  entire  aim  of  the  con- 
vention was  thwarted.  The  purpose  of  the  meeting  was 
to  gather  the  opinion  of  the  states  of  the  Southwest  in 
regard  to  the  mode  of  procedure  for  the  development 
of  the  entire  Colorado  River  and  to  present  this  to  the 
Secretary  of  the  Interior  at  the  subsequent  San  Diego 
meeting. 

A  program  of  over  two  dozen  addresses  was  presented 
which  covered  every  phase  of  the  development  of  the 
Colorado  River  basin.  Each  state  in  the  basin  was 
repi-esented  by  one  or  more  speakers.  0  C.  Merrill 
presented  a  paper  on  the  attitude  of  the  Federal  Power 
Commission,  of  which  he  is  the  executive  secretary. 
Mr.  Merrill  stressed  the  point  that  the  development 
should  not  be  made  by  an  agency  that  was  restricted 
by  state  lines,  and  that,  while  this  did  not  mean  govern- 
ment operation,  it  did  mean  that  the  development  should 
be  by  a  single  interconnected  system  which  could  tak' 
advantage  of  the  improved  load  factor  of  such  a  large 
territoiy. 

The  attitude  of  the  Southern  California  Edison  Com- 
pany, which  has  made  filings  for  power  on  the  Colorado 
aggregating  more  than  2,000,000  hp.,  was  stati?d  by  R. 
H.  Ballard,  who  read  a  statement  by  President  Miller  to 
the  effect  that  the  company  was  ready  immediately  upon 
the  issuance  of  permits  by  the  Federal  Power  Commis 
sion  vigorously  to  proceed  with  this  work  and  that  i* 
was  in  a  position  to  procure  from  $30,000,000  to  $40.- 
000,000  per  year  for  the  construction  of  works  which 
would  remove  the  flood  menace  and  provide  power  in 
units  sufficient  to  meet  all  demands. 

Director  A.  P.  Davis  of  the  United  States  Reclama- 
tion Service  said  that  no  plan  of  development  should  be 
undertaken  until  the  Colorado  River  Commission,  which 
has  been  constituted  by  the  several  states  concerned 
and  one  federal  representative,  has  completed  its  work 
and  allocated  the  water  and  benefits  to  the  several  states. 
It  is  reported  that  President  Harding  has  appointed 
Secretary  Hoover  to  be  the  federal  representative  on 
this  commission. 

Secretary  Fall  said  that  the  government  was  the  only 
agency  that  could  properly  protect  the  interests  of  all 
and  that  in  his  opinion  the  government  alone  should 
undertake  this  work. 
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C.  C.  Chesney  1921  Edison  Medalist 

THE  Edison  medal  for  the  year  1921  has  been 
awarded  by  the  Edison  medal  committee  of  the 
American  Institute  of  Electrical  Engineers  to  Cum- 
mings  C.  Chesney,  manager  and  chief  engineer  of  the 
Pittsfield  works  of  the  General  Electric  Company,  for 
"early  developments  in  alternating-current  transmis- 
sion." The  Edison  medal  was  founded  by  the  Edison 
Medal  Association,  composed  of  associates  and  friends 
of  Thomas  A.  Edison,  and  is  awarded  annually  by  a 
committee  consisting  of  twenty-four  members  of  the 
A.  I.  E.  E.  for  "meritorious  achievement  in  electrical 
science,  electrical  engineering  or  the  allied  arts."  Pre- 
vious awards  of  the  medal  have  been  made  to  Elihu 
Thomson,  Frank  J.  Sprague,  George  Westinghouse, 
William  Stanley,  Charles  F.  Brush,  Alexander  Graham 
Bell,  Nikola  Tesla,  John  J.  Carty,  Benjamin  G.  Lamme, 
W.  L.  R.  Emmet  and  Michael  I.  Pupin. 


Congress  to  Make  Effort  to  Limit  Issuance 
of  Tax  Free  Securities 

AVERY  determined  effort  will  be  made  at  the  present 
session  of  Congress  to  obtain  legislation  to  limit 
or  prevent  the  issuance  of  tax-free  securities  by  states 
and  their  subdivisions.  Representative  Foster  of  Ohio 
has  introduced  a  constitutional  amendment  which  pro- 
vides that  Congress  "shall  have  power  to  lay  and  collect 
taxes  on  incomes  derived  from  obligatiorns  issued  or 
created  by  a  state  or  any  political  subdivision  thereof 
after  the  ratification  of  this  article,  without  apportion- 
ment among  the  several  states  and  without  regard  to 
any  census  or  enumeration." 

The  difficulty  with  any  constitutional  amendment  is 
the  probability  that  its  ratification  by  the  states  cannot 
be  secured.  A  suggestion  which  is  receiving  serious 
consideration  is  the  placing  of  a  heavier  inheritance  tax 
on  tax-free  securities.  Any  such  legislation  would  be 
reflected  immediately  in  the  sales  value  of  such  bonds 
and  would  act  as  an  automatic  check  on  their  sale.  There 
is  a  very  general  feeling  in  Congress  that  some  way  will 
be  found  to  limit  the  issuance  of  such  securities. 


Electrical  Contractor-Dealers  to  Try  Out 
Labor  Cost  Record  System 

WITH  a  view  to  adopting  a  standard  manual  of 
cost  estimating  for  electrical  contractors  the 
National  Association  of  Electrical  Contractors  and 
Dealers  has  issued  a  bulletin  consisting  of  instruction 
and  data  sheets  for  n  labor  cost  system.  It  is  proposed 
that  every  contractor  shall  apply  the  system  occa- 
sionally to  one  job  in  order  to  obtain  accurate  data  upon 
which  to  base  labor  estimates.  Twenty-one  members  in 
the  principal  cities  throughout  the  country  have  agreed 
to  give  the  system  a  trial  on  the  first  representative 
piece  of  work  which  they  do  in  order  to  facilitate  the 
collection  of  data. 

The  system  has  been  prepared  by  the  association's 
cost  data  committee,  of  which  Arthur  L.  Abbott  is  now 
(hairman,  and  i.s  the  result  of  more  than  two  years' 
work  on  the  part  of  this  committee.  It  is  the  outgrowth 
of  methods  which  have  been  used  by  the  Chicago  Elec- 
trical Estimalors'  Association,  the  Minnesota  State 
Association  and  the  Electrical  E.stimators*  Association 
of  Greater  New  York. 

While  the  proposed  lalwr  cost  record  system  is  of  a 


tentative  nature,  it  is  expected  to  form  the  basis  for  a 
uniform  method  of  estimating.  "Specifically,"  says  Mr. 
Abbott,  "it  is  proposed  that  the  so-called  manual  which 
has  been  discussed  be  adopted  by  the  national  associa- 
tion on  a  tentative  basis  as  the  beginning  of  a  complete 
manual  of  estimating  to  be  revised  and  added  to  as 
experience  and  further  study  may  determine." 


Secretary  Fall  Conducts  Colorado  River 
Hearing  at  San  Diego 

AN  ALMOST  unanimous  agi-eement  by  the  delegates 
L  present  was  given  to  the  policy  of  government  con- 
struction and  control  of  a  dam  on  the  Colorado  River  at 
Boulder  Canyon  as  expressed  by  Secretary  of  the  In- 
terior Fall  and  Director  of  the  Reclamation  Service 
Davis  at  the  hearing  conducted  at  San  Diego,  Cal.,  on 
Monday  by  Secretary  Fall  for  the  purpose  of  hearing 
any  objections  to  the  plans  of  Director  Davis  as  re- 
ported by  him  to  Secretary  Fall  last  July  under  the  pro- 
visions of  the  Kincaid  act.  The  hearing  was  extended 
in  scope  to  cover  any  general  phases  of  the  development 
of  the  Colorado  River  basin,  but  no  general  discussion 
resulted.  The  only  objections  were  entered  by  the  states 
in  the  upper  part  of  the  basin,  which  maintained  that 
their  water  rights  must  not  be  jeopardized  by  any  prior 
appropriations  made  in  the  lower  basin  or  because  of 
any  dams  constructed  below  the  Utah  state  line. 

Statements  that  the  work  could  well  be  done  by  pri- 
vate interests  were  made  by  H.  H.  Craig  of  the  Southern 
Sierras  Power  Company  and  R.  H.  Ballard  of  the  South- 
ern California  Edison  Company. 


Foch  Made  Honorary  Member  of 
National  Engineering  Societies 

MARSHAL  FOCH  was  made  an  honorary  member  of 
the  four  national  engineering  societies  on  Tuesday 
of  this  week  at  an  imposing  ceremony  at  the  Enfjineer- 
ing  Societies  Building  in  New  York.  The  four  societies 
are  the  American  Institute  of  Electrical  Engineers,  the 
American  Society  of  Mechanical  Engineers,  the  Ameri- 
can Society  of  Civil  Engineers  and  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engineers.  The  cer- 
tificate of  honorai-y  membership  was  presented  by  Col. 
William  Barclay  Parsons,  who  commanded  the  Eleventh 
Engineers,  the  first  engineering  regiment  to  go  abroad, 
which  gained  fame  by  rushing  to  the  aid  of  Haig  with 
picks  and  shovels  when  the  Germans  made  their  drive 
for  the  channel  ports.    Col.  Parsons  said: 

Marshal:  The  art  of  enRineering  was  defined  a  lonK  time 
ago  as  "the  art  of  directing  the  ^reat  sources  of  power  in 
nature  for  the  use  and  convenience  of  man."  No  better 
definition  can  be  found  today.  Of  all  the  sources  of  power 
in  nature,  the  greatest,  the  most  valuable,  and  at  the  same 
time  the  most  difficult  to  direct,  is  the  eneigy  of  man  him- 
self. He  who  can  direct  human  energy  and  turn  it  to  the 
service  of  mankind  is  a  great  engineer. 

You,  Marshal,  have  directed  a  greater  mass  of  human 
energy  than  any  other  man  has  ever  done;  and  you  liave 
successfully  directed  this  mass  for  the  highest  uses  of  man- 
kind, in  that  you  by  its  aid  have  preserved  for  him  one  of 
the  most  precious  of  human  possessions — liberty,  liberty 
not  only  for  your  o%vn  illustrious  country,  but  for  all  the 
nations  of  the  world. 

The  four  national  engineering  societies  of  the  United 
.States  now  desire  to  make  record  of  their  appreciation  of 
this  fact  and  to  convey  to  you  an  expression  of  their  most 
profound  admiration  for  the  great  leader  of  men  bv  con- 
ferring on  you  honorary  membership  in  all  the  societies,  the 
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highest  honor  in  their  gift  and  one  hitherto  never  conferred 
on  a  single  individual. 

Four  thousand  members  of  these  societies  were  enrolled 
in  the  armed  service  of  the  United  States,  the  greater  part 
of  whom  had  the  glorious  distinction  to  serve  the  common 
cause  in  France  under  your  orders.  They  heard  the  voice 
and  they  saw  the  hand  of  the  master  as  he  led  them  through 
battle  to  victory.  Now  we  desire  that  you  will  still  continue 
to  lead  us,  but  in  peace,  by  permitting  us  to  inscribe  your 
name  at  the  head  of  our  roll  of  honor,  where  it  will  be, 
as  your  deeds  have  been,  an  example  to  us  to  do  better 
work,  and  where  it  will  remain  forever  a  noble  inspiration 
for  all  future  generations. 

Marshal,  in  the  name  of  those  members  of  the  societies 
who  served  under  your  orders  and  particularly  in  the  name 
of  those  who  fell  on  the  field  of  honor  in  France,  I  salute 
you! 

In  responding  Marshal  Foch  said: 
It  was  due  largely  to  the  engineers  and  the  engineering 
industries  that  the  war  was  brought  to  a  successful  con- 
clusion. The  armies  could  not  have  accomplished  much 
without  the  effort  of  the  engineer.  Success  was  made  pos- 
sible to  a  great  extent  by  the  industry  of  the  people  at 
home,  but  when  decisive  moments  arrived  the  engineer  stood 
out  as  an  essential  factor  in  attaining  success. 

What  would  have  become  of  the  armies  without  the 
engineering  industries  and  without  the  professional  knowl- 
edge which  you  exercised  and  which  enabled  us  to  lead 
our  armies  in  the  field,  to  feed  them,  to  protect  them  and 
to  facilitate  their  forward  movement. 

A  statement  i.ssued  by  the  engineering  societies  em^ 
phasized  the  character  of  Marshal  Foch  as  an  engineer. 
The  statement  said: 

Unanimously  the  governing  bodies  of  the  four  national 
engineering  societies  have  voted  to  confer  this  signal  honor, 
the  only  one  of  its  kind,  in  expression  of  the  appreciation 
of  American  engineers  for  the  services  of  this  master  of 
engineering  principles,  the  uni'que  commander  of  com- 
manders of  the  defenders  of  civilizations. 

The  Marshal's  visit  and  tour  as  guest  of  the  American 
Legion  have  not  only  been  timely  with  the  conference  on 
reduction  of  armament,  but  have  also  most  opportunely 
revived  and  enhanced  our  appreciation  of  the  Marshal's 
incomparable  service  and  of  the  victories  of  the  soldiers  of 
the  united  nations  typified  by  the  American  Legion. 

The  fundamentals  of  engineering  achievement  are  co-oper- 
ation and  co-ordination.  It  was  the  ability  of  Foch  to  sup- 
plement his  military  genius  with  the  effective  co-operation 
of  the  commanders  of  the  armies  of  five  nations  and  the- 
co-ordination  of  their  ope -ations  that  won  the  great  victory. 
Ferdinand  Foch  studied  engineering  in  the  Ecole  Poly- 
technique  and  the  Ecole  d'Application  d'Artillerie.  He  served 
on  the  technical  section  of  the  Ministry  of  War  early  in  life 
and  in  later  years  was  a  full  professor  in  the  Ecole  de 
Guerre. 

No  man  can  attain  eminence  as  a  commander  of  modem 
armies  without  mastery  of  the  principles  and  practices  of 
several  branches  of  engineering.  Ferdinand  Foch  was  not 
only  trained  in  the  applications  of  engineering  to  military 
purposes,  but  al.so  taught  some  of  these  branches  in  France's 
notable  war  schools  and  practiced  them  in  the  field. 


Geological  Survey  to  Report  on  Developed 
Water  Powers  in  February 

THE  Geological  Survey's  report  on  the  developed 
water  power  of  the  United  States  will  be  issued 
early  in  February.  This  report  covers  only  the  de- 
veloped projects  generating  100  or  more  horsepower; 
it  will  not  be  comparable  with  the  report  on  developed 
water  power  issued  by  the  Bureau  of  the  Census  in 
1908.  That  report  covered  31,600  plants.  Of  this 
number,  however,  only  600  were  generating  more 
than  1,000  hp.  The  remaining  31,000  plants  had  an 
average  capacity  of  only  47  Tip. 


The  "Electrical  World"  Street- 
Lighting  Tables  for  1922 

FOLLOWING  its  practice  for  thirty-four  consecu- 
tive years  the  Electrical  World  has  prepared 
tables  showing  the  proper  time  for  lighting  and  ex- 
tinguishing street  lamps.  The  1922  tables  will  be 
ready  in  a  few  days,  and  a  copy  will  be  sent  free 
to  any  subscriber  upon  request  to  ELECTRICAL 
World,  Tenth  Avenue  and  Thirty-sixth  Street.  New 
York.  For  more  than  one  copy  a  charge  of  25  cents 
each  is  made  to  cover  a  portion  of  the  postage,  print- 
ing and  compilation  costs. 


United  States  Amateurs  Send  Radio 
Messages  to  Scotland 

AMATEUR  operators  sent  radio  messages  from  this 
l\.  country  to  Scotland  during  the  last  ten  days  which 
were  reported  as  strong  and  steady  by  the  representa- 
tive of  the  Amateur  Radio  Relay  League,  who  was  in 
Scotland  to  receive  the  signals.  The  transmitting  sets 
were  limited  to  a  rating  of  1  kw.  maximum  and  to  a 
wave  length  of  200  m.  This  is  in  contrast  with  the 
commercial  transmitters  rated  at  100  k\v.  to  1,000  kw. 
or  over,  using  long  wave  lengths.  According  to  reports 
received  up  to  Dec.  13  by  the  Radio  Corporation  of 
America,  all  of  the  successful  senders  employed  vacuum- 
tube  transmitters.  The  receiving  apparatus  was  adapted 
to  very  fine  tuninj:.  Nearly  all  of  the  messages  received 
were  sent  from   New  England  and   New  York  State. 

Utilities  Seek  Millions  in  Savings  Banks 
for  Investment 

PRESIDENT  BUMP  of  the  National  Electric  Light 
Association  has  appointed  representatives  of  that 
body  to  serve  upon  a  joint  committee  with  the  National 
Conference  of  Mutual  Saving.s  Banks  which  will  study 
state  laws  for  the  purpose  of  suggesting  legislation, 
where  needed,  to  make  sound  electric  light  and 
power  company  securities  a  legal  form  of  invest- 
ment for  the  funds  held  by  savings  banks  and 
trust  companies.  The  following  will  represent  the 
bankers'  organization:  V.  A.  Lersner  (chairman), 
comptroller  Williamsburg  Savings  Bank.  BrookljTi, 
N.  Y. ;  J.  M.  Wilcox,  vice-president  Philadelphi.i  Sav- 
ings Fund  Society,  Philadelphia;  George  E.  Brook, 
president  Home  Savings  Bank.  Boston;  W.  E.  ICnox, 
vice-president  Bowery  Savings  Bank,  New  York  City, 
and  Milton  W.  Harrison,  secretary  National  Conlerence 
of  Mutual  Savings  Banks,  New  York  City.  The  N.  E. 
L.  A.  representatives  will  be  M.  S.  Sloan  (chairman), 
president  Brooklyn  Edison  Company,  Brooklyn,  \.  Y.; 
S.  A.  Farrar,  vice-president  Electric  Bond  &  ?lhare 
Company,  New  York  City ;  L.  F.  Musil,  treasurer  Henry 
L.  Doherty  &  Company  and  Cities  Service  Company, 
New  YorkCity;  H.  M.  Addinsell.  Harris,  Forbes  &  Com- 
pany, New  Y'ork  City,  and  C.  L.  Edgar,  president  Edison 
Electric  Illuminating  Company  of  Boston. 

After  a  thorough  studj'  by  this  committee  the  N.  "E. 
L.  A.  Public  Relations  Section  Committee  on  Relations 
with  Bankers  will  carry  the  work  on  through  local  mem- 
bers and  representatives  in  each  state,  who  will 
co-operate  with  local  savings  banks'  representatives  in 
each  state.  If  this  work  be  successful,  it  is  anticipated 
that  at  least  $150,000,000  wilf  \)e  almost  immediately 
available  for  investment   in  central   station  «;ecurities 
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State  Power  Maps  Available 

MAPS  of  Massachusetts,  Connecticut,  Rhode  Island, 
New  York  and  Pennsylvania  showing  location  of 
power  stations  and  transmission  lines  and  names  of 
the  power  companies  have  recently  been  published  by 
the  United  States  Geological  Survey.  It  was  originally 
planned  to  publish  these  maps  in  the  water-supply 
papers,  which  were  to  contain  tabular  information  in 
regard  to  the  equipment  of  these  stations  and  the  chief 
characteristics  of  the  transmission  lines;  but  to  avoid 
expense  and  the  delay  incident  to  that  form  of  publica- 
tion they  will  be  issued  separately  and  sold  by  the 
survey  for  50  cents  each.  Similar  maps  of  New  Hamp- 
shire, Vermont,  Maine.  Nev,-  Jersey,  Maryland,  Dela- 
ware and  the  District  of  Columbia  are  in  the  course  of 
preparation. 

Motor  Specifications  for  Steel-Mill 
Main-Roll  Drive 

AFTER  two  years'  discussion  on  the  subject  of 
.  standardization  of  rating  of  large  rolling-mill 
motors,  general  specifications  for  alternating-current 
machines  for  this  purpose  have  been  issued,  as  revised, 
by  the  Association  of  Iron  and  Steel  Electrical  Engi- 
neers. These  specifications,  it  is  stated,  represent  the 
consensus  of  opinion  of  not  only  a  large  majority  of 
users,  but  also  of  the  designers  of  such  motors. 

Unless  otherwise  specified,  motors  are  to  be  designed 
on  the  50-deg.  temperature-n'se  basis  or  on  what  is 
known  as  the  single-rating  basis.  It  is  emphasized  that 
the  rating  of  the  motor  must  include  all  overload 
capacity. 

For  comparative  purposes  it  is  recommended  that  mill 
operators  ask  the  manufacturers  to  give  them  the 
approximate  50-deg.  rating  of  their  various  motors  now 
installed,  in  order  that  future  installations  may  be 
compared  with  this  rating  rather  than  with  the  old 
35-deg.  or  40-deg.  rating. 

It  was  stated  at  the  annual  convention  of  the  associa- 
tion in  Chicago  last  September  that  "a  few  detail 
changes  were  made  in  the  text  as  printed  last  year,  but 
in  general  the  specification  is  now  finished  and  will 
not  require  revision  until  further  development  takes 
place  in  the  art." 

Georgia  Electrical  Men  Discuss  State 
Licensing  of  Contractors 

AT  THE  second  semi-annual  meeting  of  the  Georgia 
l\  Electrical  A.s.sociation,  held  in  Columbus,  Ga.,  on 
Dec.  8  and  9,  the  principal  point  brought  up  for  dis- 
cussion was  state  licensing  of  electrical  contractors,  the 
propo.sed  bill  on  the  subject  being  presented  by  R.  M. 
Walker  of  the  Walker  Electric  &  Plumbing  Company  of 
Atlanta.  It  was  the  general  opinion  of  the  meeting  that 
the  subject  should  be  approached  with  great  care  in 
order  to  avoid  embarrassing  complications.  The  matter 
was  referred  back  to  a  committee  for  more  thorough 
investigation. 

W.  R.  Collier,  general  sales  manager  of  the  Georgia 
Railway  &  Power  Company,  outlined  a  plan  for  the 
comprehensive  education  of  the  building  contractors  and 
architects  to  the  value  and  necessity  of  additional  con- 
venience outlets  in  the  home.  Acting  upon  his  sugges- 
tion, a  special  committee  to  handle  this  line  of  activity 
was  created  and  instructed  to  start  active  work  at  once. 

Following  a  dinner  at  the  Ralston  Hotel,  C.  M.  Young, 


for  many  years  chief  engineer  of  the  Columbus  Power 
Company  but  now  an  engineer  in  the  textile  business, 
sketched  briefly  the  hydi-o-electric  developments  in  and 
around  Columbus,  saying  that  with  proper  encourage- 
ment it  would  be  a  question  of  a  very  short  time  until 
150,000  hp.  in  hydro-electric  developments  on  the 
Chattanooga  River  around  Columbus  would  be  complete. 


How  Nearly  Electric  Rates  Kept  Pace 
with  Taxes,  Coal  and  Wages 

AN  INTERESTING  study  of  the  relation  of  the  trend 
.  of  residential  electric  rates  to  the  trend  of  the 
three  principal  items  in  the  cost  of  operating  an  elec- 
tric light  and  power  company — coal,  taxes  and  wages — 
has  just  been  made  by  the  Empire  State  Gas  and  Elec- 
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trie  Association.  The  results,  which  were  obtained 
from  data  furnished  by  seven  large  New  York  State 
properties,  are  shown  in  the  accompanying  diagram. 
While  the  three  items  of  cost  have  soared,  rates  are 
even  less  than  they  were  in  1912.  The  rate  line  was 
obtained  by  averaging  the  bills  that  a  domestic  con- 
sumer would  pay  if  he  were  to  use  20  kw.-hr.  a  month. 


Lackawanna  Again  Asks  for 
Electrification  Bids 

THE  Delaware,  Lackawanna  &  Western  Railroad  has 
requested  the  General  Electric  Company  and  the 
Westinghouse  Electric  &  Manufacturing  Company  to 
prepare  estimates  for  the  electrification  of  about  40 
miles  of  track  in  the  anthracite  region  near  Scranton, 
Pa.  Officials  of  the  railroad  are  reported  to  have  said 
that  the  cost  would  total  between  $5,000,000  and 
$6,000,000.  This  is  the  second  time  that  bids  have  been 
asked  for.  Estimates  were  received  by  Gibbs  &  Hill, 
consulting  engineers  for  the  road,  in  July,  but  were 
found  unsatisfactory.  It  is  felt  that  more  satisfactorj' 
estimates  can  be  secured  now  that  prices  are  lower.  It 
will  probably  be  some  months  before  these  estimate 
figures  can  be  prepared. 

St.  Lawrence  Commission  Will  Soon 
Make  Recommendations 

THE  International  Joint  Commission  is  holding  daily 
se.ssions  in  Washington  at  which  all  aspects  of  the 
St.  Lawrence  project  are  being  considered.  The  com- 
mission expects  soon  to  arrive  at  definite  conclusions  in 
regard  to  this  project  and  to  submit  recommendations. 
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Action  Asked  on  New  York  Electrical  Code 

THE  Board  of  Aldermen  of  New  York  City  has  been 
asked  by  Mayor  Hylan  to  take  prompt  and  favorable 
action  on  an  amendment  to  the  electrical  code  of  New 
York  City  submitted  by  Commissioner  Hayes  of  the 
Department  of  Water  Supply,  Gas  and  Electricity.  The 
amendment  was  submitted  to  the  board  in  July,  1920, 
and  one  of  its  purposes  is  to  bring  the  code  up  to  date 
with  the  national  code  in  force  at  present.  The  pro- 
posed amendment  also  provides  the  commissioner  with 
the  power  to  appoint  members  of  the  electricians'  license 
board  annually.  Under  the  present  law  a  member  of 
the  board  once  appointed  may  not  be  removed  except 
for  misconduct  in  office.  A  third  provision  gives  the 
department  power  to  collect  fees  for  inspection  of  all 
wiring  jobs.  This  feature  of  the  amendment  has 
Aroused  considerable  antagonism  among  various  busi- 
ness interests. 


Kansas  Utilities  Discuss  Future  Growth 
and  Public  Policy 

THE  place  of  the  public  utilities  in  the  future  growth 
of  Kansas  and  matters  of  public  policy  were  the 
principal  subjects  of  discussion  at  the  annual  meeting 
of  the  Kansas  Public  Service  Section  of  the  National 
Electric  Light  Association  at  Hutchinson  on  Thursday 
and  Friday  of  last  week.  Prof.  George  C.  Shaad  of 
Kansas  University  presented  the  paper  on  "The  Future 
Kansas — the  Public  Utility  a  Factor  in  Growth,"  by 
Dean  Walker  of  the  Engineering  School  of  the  univer- 
sity. Dean  Walker  being  unable  to  be  present.  The 
author  of  the  paper  warned  the  utility  men  that  future 
industrial  growth  in  Kansas  was  dependent  on  the 
proper  development  of  power  resources.  While  Kansas' 
manufactured  products  e.xceed  the  value  of  agricultural 
products,  Dean  Walker  told  the  utility  men  that  future 
growth  of  industry  must  not  be  expected  to  come  as  a 
matter  of  course.  It  may  be  retarded  or  diverted  to 
other  localities  if  a  short-sighted  policy  in  power  supply 
development  is  followed. 

Horace  M.  Davis,  secretary  of  the  Middle  West  Sec- 
tion of  the  N.  E.  L.  A.;  Keith  Klevenger.  R.  H.  Tim- 
mons  and  Director  Bell  of  the  Missouri  Committee  on 
Public  Utility  Information  discussed  the  formation  in 
Kansas  of  a  similar  committee.  Steps  were  taken 
toward  the  establishment  of  such  a  committee. 

A  new  movement  in  extending  electric  service  in 
Nebraska  was  described  by  W.  B.  Roberts,  president 
of  the  Nebraska  Section  of  the  N.  E.  L.  A.  A  develop- 
ment company  that  includes  in  its  relationships  most 
if  not  all  the  construction  contractors  in  the  state  has 
been  formed.  Municipalities  are  asked  to  issue  bonds 
for  the  purpose  of  building  transmission  lines  to  tie 
into  the  nearest  central  station.  Contracts  for  whole- 
sale power  at  the  respective  city  limits  and  for  the 
maintenance  of  the  line  for  a  period  of  twenty  years 
are  entered  into  with  the  central-station  company  by 
the  municipalities.  The  maintenance  contract  is  on  a 
cost-plus  basis.  The  development  company  undertakes 
to  furnish  all  plans  and  specifications  and  also  plans  the 
ordinances,  bond  issues  and  all  other  details  in  connec- 
tion with  the  project.  A  number  of  municipal  plants 
have  been  superseded  by  this  method  of  obtaining 
energy. 

The  danger  involved  in  using  iron  wire  in  situations 
where  future  extensions  of  service  or  growth  of  load 


is  at  all  possible  was  emphasized  by  E.  W.  Rice,  super- 
intendent of  distribution  and  electrical  engineer  of  the 
Garden  City  Power  Company,  who  placed  the  maximum 
current  capacity  of  such  conductors  at  5  amp.  to  6  amp. 
In  situations  where  iron  wire  has  been  used  and  must 
be  changed  on  account  of  load  growth  he  asserted  that 
now  is  the  time  to  make  the  change  on  account  of  the 
low  cost  of  copper. 

Viewing  the  farm  as  an  industrial  establishment 
different  only  in  form  from  the  factory,  J.  C.  Martin, 
Western  editor  of  the  Electrical  World,  interpreted 
the  demand  for  rural  service  as  a  call  on  the  electrical 
industry  to  extend  the  benefits  of  electric*  service  to  in- 
dustrial establishments  and  homes  that  are  only  now 
realizing  their  need  of  the  service  from  an  economic 
standpoint.  Rural  lines  are  not  different  in  essentials 
from  any  other  lines  and  the  utility  men  were  urged 
to  look  at  thjm  in  this  light.  Courage  to  face  and  care- 
fully analyze  the  probhm  and  ask  for  adequate  rates 
for  the  service  was  urged. 

At  the  banquet  on  Thursday  evening  F.  W.  Herbert, 
from  N.  E.  L.  A.  headquarters,  and  Vice-president 
Davidson  of  the  N.  E.  L.  A.  told  of  the  association 
activities,  and  Chester  Leasure,  managing  editor  of  the 
Hutchinson  Gazette,  entertained  the  utility  men  with 
clever  and  witty  take-offs  of  utility  and  newspaper  af- 
fairs. 

The  officers  elected  for  the  coming  year  were :  Presi- 
dent, W.  W.  Austin,  Cottonwood  Falls;  first  vice-presi- 
dent, C.  A.  Fees,  Concordia;  second  vice-president,  W. 
A.  Scothorn,  Junction  City;  secretary  and  treasurer, 
T.  T.  Parker,  Emporia. 


Valuation  of  New  York  Telephone 
Property  Under  Way 

HEARINGS  are  being  conducted  at  Albany  by  the 
Public  Service  Commissior  of  New  York  and  the 
New  York  Telephone  Company  in  accordance  with  the 
commission's  recent  ruling  that  the  only  way  to  estab- 
lish a  rate  basis  is  to  have  a  statewide  valuation  of  the 
company's  properties.  The  next  hearing  is  set  down  for 
Dec.  12.  Both  the  commission  and  the  company  are 
proceeding  as  expeditiously  as  possible  and  it  is  thought 
that  a  final  determination  of  values  will  be  had  by  the 
middle  of  January.  Whether  the  values  so  determined 
will  have  the  effect  of  raising  or  lowering  telephone 
rates  is  a  matter  that  can  be  determined  only  after  the 
valuations  are  fixed. 


Service  Charge  on  Gas  Sustained  by 
Rhode  Island  Supreme  Court 

THE  Rhode  Island  Supreme  Court  has  issued  a 
decision  declaring  legal  a  service  charge  made  for 
gas  by  the  Providence  Gas  Company  and  dismissing  the 
appeal  of  the  City  Council  of  Cranston  against  an  order 
of  the  Public  Utilities  Commission  allowing  the  company 
to  institute  its  present  schedule  of  rates  and  a  service 
charge  of  50  cents  a  month. 

The  opinion  by  Judge  Sweeney  says:  "The  service 
charge  is  an  equal  distribution  of  those  burdens  inci- 
dental to  the  manufacture  and  distribution  of  gas  which 
should  be  borne  by  all  consumers,  irrespective  of  the 
quantity  used.  The  consumer  of  gas  pays  his  equalized 
cost  of  the  ser\-ice,  and  neither  the  small  consumer  nor 
the  large  one  is  compelled  to  carry  a  load  that  should 
be  shared  by  both." 
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Tentative  Program  of  Western  Inspectors' 
Chicago  Meeting 

FOR  the  seventeenth  annual  meeting  of  the  Western 
Association  of  Electrical  Inspectors,  which  will  be 
held  at  the  Hotel  Sherman,  Chicago,  on  Jan.  17,  18  and 
19,  the  following  tentative  program  has  been  adopted: 

Tuesday,  Jan.  17 

Morning. — President's  address;  reports  of  executive  com- 
mittee, secretary  and  treasurer;  "Army  Signaling,"  by 
Major  J.  C.  Maugorgne;  "Installation  and  Uses  of  Radio 
Equipment,"  by  L.  E.  Whittemore,  Bureau  of  Standards. 

Aft€r7ioon.  —  "Reduction  of  Life  and  Fire  Hazard  at 
Meter  Installations,"  by  Joseph  C.  Langdell,  Hodenpyl, 
Hardy  &  Company,  Jackson,  Mich.;  "Safety  First,"  by 
H.  J.  Burton,  Consumers'  Power  Company,  Jackson,  Mich. ; 
"The  Uses  of  Armored  Conductors,"  by  J.  M.  Collins, 
secretary  Electrical  Contractors'  Association  of  Chicago; 
"Power  Requirements  of  a  Physician  Using  Electricity  for 
Therapeutic  Purposes,"  by  Dr.  J.  Walter  Wigelsworth, 
Chicago;  "Identification  of  Grounded  Circuit  Wires,"  by 
A.  R.  Small,  vice-president  Underwriters'  Laboratories, 
Chicago;  general  subject,  "The  Unity  of  the  Electrical 
Industry":  (a)  "The  Electrical  TIanufacturer's  Co-opera- 
tion," by  a  representative  of  the  Associated  Manufacturers 
of  Electrical  Supplies;  (b)  "The  Electrical  Contractor  and 
Dealer's  Co-operation,"  by  a  representative  of  the  National 
Association  of  Electrical  Contractors  and  Dealers;  (c)  "The 
Central  Station's  Co-operation,"  by  a  representative  of  the 
National  Electric  Light  Association. 

Wednesday,  Jan.  18 

Morning. — Discussion  of  inspectors'  problems.  (Members 
are  requested  to  present  these  to  the  secretary  in  writing 
as  far  in  advance  of  the  meeting  as  possible. 

Affei-noon. — Tests  of  Electrical  fittings  and  materials  at 
the  Underwriters'  Laboratories. 

Thursday,  Jan.  19 
Discussions  of  inspectors'  problems   (continued),  reports 
of  special  committees  and  election  of  officers. 

Inspection  tours  are  scheduled  for  Friday,  Jan.  20. 


Indiana  Electric  Corporation  Asks  for 
Rehearing  of  Merger  Plan 

THE  Indiana  Electric  Corporation  has  filed  a  petition 
with  the  Public  Service  Commission  asking  for  a 
rehearing  of  the  proposal  to  issue  a  large  amount  of 
securities  for  the  purchase  of  the  properties  of  seven 
electric  utilities  of  the  state.  The  Joseph  H.  Brewer 
interests,  which  are  back  of  the  corporation,  proposed 
in  the  original  petition  to  issue  approximately  $21,000,- 
000  of  securities  to  be  used  in  effecting  the  merger. 
This  petition  was  denied  by  the  commission,  after  an 
extended  investigation  and  hearing,  on  the  ground  that 
the  value  of  the  properties,  estimated  at  approximately 
$19,000,000  by  the  corporation,  is  not  sufficient  fo  war- 
rant the  large  issue  of  securities. 

The  petition  for  rehearing  indicates  that  the 
amended  petition  would  ask  for  authority  to  issue  se- 
curities of  smaller  amount.  The  amount  of  securities 
to  be  proposed,  however,  is  not  disclosed. 

The  companies  which  the  corporation  proposes  to  pur- 
chase are  the  Merchants'  Heat  &  Light  Company,  In- 
dianapolis; the  Indiana  Railways  &  Light  Company,  Ko- 
komo;  the  Elkhart  Gas  &  Fuel  Company,  the  Valparaiso 
Lighting  Company,  the  Wabash  Valley  Electric  Com- 
pany, the  Putnam  Electric  Company  and  the  Cayuga 
Electric  Company. 

A  number  of  the  cities  affected  by  the  proposed  merger 
vigorously  opposed  the  project  when  it  originally  came 


before  the  commission.  At  the  hearing  it  developed 
that  the  value  of  the  properties  as  appraised  for  taxa- 
tion purposes  is  several  million  dollars  below  the  valua- 
tions made  by  the  corporation.  This  point  was  strongly 
urged  by  the  attorneys  opposing  the  plan.  The  order 
of  the  commission  said:  "The  commission  is  of  the 
opinion  that  there  is  not  enough  fair  value  in  the  prop- 
erties sought  to  be  purchased  by  the  petitioner  to  war- 
rant the  assuming  and  the  issuing  of  that  amount  of 
securities  bearing  fixed  charges  which  the  petitioner 
says  are  necessary  to  consummate  the  purchase  thereof, 
to  say  nothing  of  other  capital  obligations." 


Federal  Power  Commission  Issues  First 
Annual  Report 

A  COMPREHENSIVE  view  of  the  organization  and 
work  accomplished  by  the  Federal  Power  Commis- 
sion to  Nov.  1  of  this  year  is  contained  in  its  first 
annual  report,  just  issued.  The  report  is  divided  into 
several  parts,  dealing  with  the  detail  organization  of 
the  commission,  the  results  accomplished,  special  in- 
vestigations made  by  the  commission  engineers,  the 
passage  and  a  summary  of  the  federal  water-power  act, 
and  the  jurisdiction  of  the  commission. 

By  Nov.  1,  1921,  260  applications  had  been  filed  with 
the  commission,  of  which  185  were  for  preliminary  per- 
mits and  75  for  licenses.  After  deducting  conflicting 
applications  and  applications  rejected  or  withdrawn,  the 
applications  on  file  aggregated  11,060,000  primary 
horsepower  and  16,826,000  hp.  of  estimated  installation. 
Of  these  applications,  81  affect  navigable  rivers,  100 
public  lands,  26  Indian  reservations  and  153  national 
forests.  The  projects  are  situated  in  thirty-three 
states,  the  District  of  Columbia  and  the  territory  of 
Alaska. 

Up  to  Nov.  1  final  action  had  been  taken  on  eighty- 
nine  applications,  of  which  thirty-one  were  acted  on 
unfavorably.  The  fifty-eight  projects  authorized  aggre- 
gate 1,415,600  primary  and  2,327,000  installed  horse- 
power. 

Of  the  projects,  not  including  transmission  lines,  for 
which  licenses  have  been  approved  up  to  Nov.  1,  con- 
struction is  now  under  way  on  the  following: 


Primary  Hp. 

Ilenrv  Ford  &  Son  Co..  Hudson  River,  N.  Y 3.640 

Niagara  Falls  Power  Co.,  Niagara  River.  N.  Y 341.500 

Soutlicrn  California  Edison  Co..  Big  Creek,  Cal.   .....165,000 

Alabama  Power  Co..  Coosa  River,  Ala 21,760 

Snow  Mountain  Power  &  Water  Co.,  Eel  River.  Cal.  . . .      9,500 
Western   States  Gas  &   Electric   Co.,   American   River, 

Cal 6,4011 

Wisconsin-Minnesota    Light    &    Power    Co.,    Chippewa 

River,   Wis 10,000 

Total    657,800 


On  several  streams  the  power  developments  proposed 
are  so  involved  with  other  uses,  particularly  with  irri- 
gation and  navigation,  that  special  investigations  are 
necessary.  This  is  particularly  true  of  the  St.  Lawrence, 
the  Columbia,  the  Deschutes  and  the  Colorado  Rivers, 
and  is  likely  to  prove  true  of  the  Kings  and  certain 
other  streams  in  California.  The  Deschutes  River  in- 
vestigation has  been  completed,  and  the  Columbia  inves- 
tigation is  now  under  way.  The  .studies  of  the  St. 
Lawrence  will  not  be  made  until  the  International  Joint 
Commission  has  reached  its  conclusions.  The  investi- 
gation of  the  Colorado  River  also  has  not  been  taken  up 
by  the  commission  engineers  as  yet.  with  the  exception 
of  a  consideration  of  the  Boulder  Canyon  project. 


1244 


ELECTRICAL     WORLD 


Vol.  78,  No.  25 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Burning  Corn  as  Fuel. — The  O'Neill 
(Neb.)  electric  light  plant  recently  de- 
cided to  try  usinp  corn  for  fuel  in  its 
generating  plant  and  is  said  to  be  satis- 
fied with  the  experiment,  finding  its 
heating  qualities  satisfactory  and  that 
a  financial  saving  can  be  made. 

Prosperity  at  Evansville,  Ind. — The 
Southern  Indiana  Gas  &  Electric  Com- 
pany reports  an  output  in  one  day  re- 
cently at  its  North  Side  plant  in  Evans- 
ville of  9,000  kw.  This  exceptionally 
high  figure  indicates  an  improvement 
in  industrial  conditions.  At  no  time 
during  November  was  the  daily  output 
less  than  8,000  kw.  and  the  average  was 
8,700  kw. 

San  Francisco  Electric  League  Sells 
Utility  Stock. — A  four  weeks'  stock- 
selling  campaign  in  four  of  the  electric 
utilities  of  northern  California  has  just 
been  closed  by  the  San  Francisco  Elec- 
trical Development  League.  Twenty- 
one  teams  of  eight  men  each  made  a 
thorough  canvass  of  the  members  of 
the  league  and  others  who  might  be 
interested,  the  idea  being  to  get  as 
widespread  holding  of  this  stock  as 
possible.  The  winning  team  in  t!he 
contest  took  thirty-three  orders,  the  sec- 
ond team  taking  twenty-nine.  A  simi- 
lar contest  was  recently  completed  in 
Los  Angeles  by  the  Los  Angeles  Elec- 
tric   Club    and"  was    very    successful. 

Indiana  Law  Afifecting  Sale  of  Securi- 
ties to  Be  Tested. — A  suit  appealing 
from  a  decision  of  the  Indiana  Securi- 
ties Commission  not  to  permit  the 
North  American  Light  &  Power  Com- 
pany of  Chicago  to  sell  $200,000 
worth  of  its  prefen-ed  stock  in  Indiana, 
because  of  the  commission's  ruling  that 
preferred  stock  exceeding  double  the 
value  of  common  stock  in  a  company 
may  not  be  placed  on  sale  in  the  state, 
■was  filed  recently  by  the  Chicago  com- 
pany. The  plaintiff  alleges  that  the 
Securities  Commission  is  without 
authority  to  make  an  arbitrary  rule 
such  as  that  on  the  preferred-stock 
Bale  question,  the  company  holding  that 
a  permit  for  sale  of  stock  should  be 
based  only  on  the  merit  of  the  stock. 
Latest  Figures  on  Hydro-Electrical 
Development  in  Italy. — According  to 
official  figures  just  published  by  the 
Ministry  of  Public  Works  at  Rome, 
there  existed  in  Italy  in  1915  altogether 
329  hydro-electric  plants  with  an  indi- 
vidual capacity  of  more  than  300  hp. 
and  a  combined  capacity  of  about  9.'?3,- 
000  hp.  During  the  years  from  1916 
to  1920  the  number  of  plants  increased 
to  .383  with  a  combined  capacity  of 
1,152,120  hp.  In  construction  at  the 
present  time  there  are  fifty-four  plants 
with  a  combined  capacity  of  359,210 
hp.,  so  that  Italy  will  in  the  near  future 
have  1,511,330  hp.  developed  water 
power  for  the  generation  of  electricity. 
Adding  to  these  larger  installations 
the  smaller  ones  with  about  300,000  hp., 
there  are  available  altogether  power 
stations  of  a  capacity  of  1,811,330  hp. 


New  Alabama  Power  Project. — Dur- 
ing the  week  ended  Dec.  3  only  one  ap- 
plication was  received  by  the  F'ederal 
Power  Commission.  A.  E.  Killebreu  of 
Newton,  Ala.,  requested  a  preliminary 
permit  to  cover  a  power  project  esti- 
mated to  furnish  1,200  hp.  of  primary 
power.  It  is  the  intention  to  install 
ecjuipment  with  a  capacity  of  5,000  hp. 
and  to  build  a  dam  80  ft.  high  in  the 
Choctawatchee  River  just  above  the 
town  of  Newton.  The  power  is  to  be 
used  for  public  utility  purposes. 

New  Generating  Station  for  Wauke- 
gan.  III. — Plans  are  nearly  completed 
for  the  construction  by  the  Public  Serv- 
ice Company  of  Northern  Illinois  of 
its  new  generating  station  at  Wauke- 
gan,  which  will  have  an  ultimate  capac- 
ity of  220,000  kw.  Construction  is  ex- 
pected to  begin  early  next  year,  when 
two  units  of  20,000  kw.  each  will  be 
erected.  Plans  also  call  for  the  con- 
struction of  transmission  lines  to  con- 
nect the  Waukegan  station  with  the 
Northwestern  station  of  the  Common- 
wealth Edison  Company  in  Chicago  to 
provide  for  an  interchange  of  energy 
in  case  of  emergency. 

France's     Hydro-Electric     Project. — 

The  carrying  out  of  hydro-electrical 
;.rhemes  in  the  Savoy  provinces  of 
P'rance  is  providing  some  interesting 
technical  problems  which,  according  to 
the  Paris  correspondent  of  Engineering, 
are  being  satisfactorily  solved.  A  char- 
acteristic example  is  the  work  under- 
taken by  the  Societe  de  la  Haute-Isere, 
which  has  driven  a  tunnel  about  21,500 
ft.  long  through  Mont-Pourri  in  order 
to  make  available  at  Sainte-Foy-en- 
Tarentaise  a  1,350-ft.  head  of  water. 
The  tunnel  and  the  dam,  which  is  at 
an  altitude  of  6,700  ft.,  are  nearly  com- 
pleted, and  it  is  expected  that  the  power 
plant  %vill  be  installed  by  the  end  of 
the  present  year  and  put  into  operation 
next  spring.  The  power  station  at 
Sainte-Foy-en-Tarentaise  will  produce 
an  average  of  40,000  hp.,  of  which  two- 
thirds  will  be  supplied  to  Lyons  and  the 
rest  to  Saint-Etienne.  The  current  will 
be  distributed  under  a  tension  of  120,- 
000  volts  over  a  distance  of  140  miles. 
This  is  considered  the  most  important 
electrical  distribution  scheme  yet  car- 
ried out  in  France. 

Iowa  and  Wisconsin  Universities  Will 
Give  Meter  Courses  in  January. — The 
fourth  short  course  for  electric  meter- 
men,  it  is  announced  by  the  engineer- 
ing extension  department  of  Iowa  State 
College,  will  be  held  at  Ames,  Iowa,  on 
Jan.  3-6,  1922.  The  course  will  cover 
the  fundamental  principles  on  which 
meters  operate,  the  electrical  and  me- 
chanical features  in  the  construction  of 
meters  and  the  installation,  wiring, 
'testing  and  adjusting  of  meters  for 
single  and  polyphase  ser\'ice.  There  are 
no  fees.  The  second  session  of  the 
school  for  electric  metermen  in  connec- 
tion with  the  University  of  Wisconsin 
will  be  held  at  Madison  during  the 
week  beginning  Jan.  23.  Last  year's 
school  was  highly  successful,  and  it  is 
planned  to  conduct  the  work  in  much 
tlie  same  manner  as  it  was  conducted 
then,  with  such  modifications  as  expe- 
rience has  shown  desirable.  One  of 
these  modifications,  if  the  attendance 
justifies  it,  will  be  the  division  of  those 
taking  the  work  into  two  groups,  one 
group  including  those  who  attended  last 
year.  These  will  be  expected  to  do 
more  thorough  and  advanced  work.  A 
fee  of  $10  to  cover  expenses  is  charged 
for  this  course. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


New   York   Electrical   Society.   —  At 

the  meeting  of  this  society  held  last 
Wednesday,  Dec.  14,  Alfred  O.  Tate  lec- 
tured on  "The  New  Art  of  Electrolytic 
Waterproofing." 

Material  Handling  in  Its  Relation  to 
Port  Development. — This  will  be  the 
general  topic  of  a  meeting  at  the  Phila- 
delphia Engineers'  Club  on  Tuesday, 
Dec.  20,  held  under  the  joint  auspices 
of  civic  and  engineering  bodies,  includ- 
ing the  local  section  of  the  A.  I.  E.  E. 
One  of  the  papers  will  be  by  D.  M. 
Petty,  chief  electrical  engineer,  Bethle- 
hem Steel  Company,  who  will  discuss 
"Yard  Electrification  of  Industrial 
Plant  Railways."  At  a  subscription 
dinner  Dr.  Julius  Klein,  director  Bureau 
of  Foreign  and  Domestic  Commerce, 
will  speak  on  "Our  Plans  for  a  Greater 
Foreign  Commerce." 

Edison  Pioneers  Amend  Their  Con- 
stitution.— In  order  to  perpetuate  their 
organisation  and  thereby  keep  alive  for 
future  generations  the  activities  and 
contributions  to  science  of  Thomas  Alva 
Edison,  the  Edison  Pioneers,  who  up  to 
the  present  time  have  consisted  ex- 
clusively of  men  who  were  intimately 
associated  with  Mr.  Edison  in  the  early 
days  of  his  career,  have  revised  their 
constitution  to  pro^'ide  for  a  class  of 
members  to  be  known  as  "descendant 
members."  This  class  will  consist  of 
the  sons  or  daughters  of  actual  mem- 
bers, only  one  such  descendant  being 
eligible  for  membership  at  a  time.  The 
Edison  Pioneers  are  now  sharing  the 
rooms  of  the  Association  of  Edison  B- 
luminating  Companies  in  the  Engineer- 
ing Societies  Building,  New  York  City, 
where  it  is  the  purpose  of  the  society 
to  gather  together,  if  possible,  models 
of  early  apparatus  and  other  articles  of 
historical  and  educational  value  in  the 
conception  and  ultimate  practical  utili- 
zation of  which  the  genius  of  Edison 
played  a  part. 

Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

A.  I.  and  ?.  E.  K.  —  Pitti^biirgh  Section. 
Dec.  19  :  riiiladelphia  Section.  Deo.  2rt  : 
Chicago  P.ction.  Jan.  27. 

American  Physical  Society — ^Toronto.  Dec. 
27-30. 

American  Association  for  the  Advancement 
of  Scienci> — Toronto.  Dec.   "7-31. 

A.  I.  E.  E.  Section  >re.ningrs — Atlanta.  D«-. 
29  :  t/chigh  Valley.  Jan.  12 ;  Baltimore. 
Jan.  20  ;  Xew  York.  Jan.  27. 

Jtassachusetts  State  Association  of  Elec- 
trical Contractors  and  Dealers — Spring- 
field. .Tan.  5.  „.     ,  . 

American  Engrineering  Council  —  WashinR- 
ton.   Jan.   S-6. 

Western  Association  of  Electrical  Tnspei-- 
tors — Chicapo.  Jan.  17-19. 

American  Society  of  Civil  Engineers — Xew 
York.  Jan.    IS-ID.  

Association  of  Municipal  Electrical  I  tilitios 
of  Ontario — Toronto.  Jan.   26-27. 

I.iphting  Fixture  Dealers'  Society  of  Amer- 
ica— Milwaukee,  Jan.  30-Feb.  2. 

New-  Mexico  Electrical  Association — Albu- 
querque. Feb.  13-H.  _ 

.\m.  rican  Institute  of  Electrical  Engineers — 
Midwinter  convention.  New  York  City. 
lAeb.  l.i-17. 

National  Meter  Committee,  N.  E.  L.  \- — 
Springfield,  111.,  Feb.  15. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


State  Must  Not  Tax  Capital  Stock 
Representing  Property  Outside  Its 
Limits. — The  Montana  Supreme  Court, 
in  General  Electric  Company  vs. 
Stewart,  has  held  void  a  provision  of 
the  state  law  whereby  it  was  sought 
to  levy  a  tax  on  the  entire  capital 
stock  of  companies  conducting  a  part 
of  their  business  in  the  state.  The 
court  points  out  that  such  an  exercise 
of  taxing  power  has  repeatedly  been 
declared  illegal  by  the  United  States 
Supreme  Court  as  in  violation  of  the 
Fourteenth  Amendment  to  the  United 
States  Constitution. 

Filing  of  New  Suit  by  Utility  Does 
Not  Affect  Consumers'  Right  to  Re- 
bate.— Refusing  a  petition  for  rehear- 
ing in  re  Lincoln  (Neb.)  Gas  &  Electric 
Light  Company,  whose  attack  on  an 
ordinance  rate  as  being  confiscatory 
the  United  States  Supreme  Court  had 
refused  to  sustain,  that  court  declared 
that  the  trial  court's  jurisdiction  to 
order  a  refund  to  consumers  of  charges 
in  excess  of  the  ordinance  rate  was 
not  affected  by  the  utility's  bringing 
a  new  suit  against  the  city  again  at- 
tacking the  ordinance  rate,  nor  by  a 
restraining  order  issued  therein,  as 
such  new  suit  could  properly  have  effect 
only  as  to  the  then  future  operation  of 
the  ordinance  and  could  not  affect  the 
period  covered  by  the  former  suit;  nor 
was  the  obligation  to  reimburse  con- 
sumers affected  by  the  sufficiency  or 
insufficiency  of  the  supersedeas  bond 
filed  by  the  company  to  cover  such  a 
necessity.     (42  S.  C.  R.  2.)* 

Effect  of  Nullifying  Statutorj'  Rate. 

— The  New  York  Public  Service  Com- 
mission may  approve  a  schedule  of 
rates  when  the  legislative  maximum 
has  been  declared  confiscatory,  since 
there  then  exists  no  lawful  maximum 
rate.  This  is  the  holding  of  the  New 
York  Court  of  Appeals  in  Morrcll  vs. 
Brooklyn  Borough  Gas  Company,  which 
thus  reverses  the  judgment  of  the  Ap- 
pellate Division  of  the  Supreme  Court. 
(See  Electrical  World,  Feb.  26,  page 
508.)  In  the  latter  judgment  an  order 
for  an  injunction  against  the  com- 
pany was  upheld  and  the  action  of  the 
Supreme  Court,  Special  Term,  in  itself 
fixing  a  rate  of  $1.15  was  sustained. 
The  Court  of  Appeals  says;  "We  find 
nothing  in  the  laws  or  in  authorities  to 
justify  such  action.  The  Public  Serv- 
ice Commissions  law  covers  the  whole 
question.  The  company  may  file  its 
own  schedule  of  rates  and  change  of 
rates.  The  Public  Service  Commission 
on  complaint  or  of  its  own  motion  may 
modify  the  charges.  Here,  on  applica- 
tion of  this  company,  the  commission 
fixed  the  rate  at  $1.40.  It  is  only 
where  a  rate  has  been  fixed  by  statute 
that  the  commission  cannot  increase  it. 
The  only  law  was  that  of  1916,  which 

•Tho  left-hand  nutnber.i  rofer  to  the 
volume  anrl  the  right-hand  numbers  to  the 
page  of  the   National   Reporter   .System. 


had  been  declared  null  and  void,  so 
that  there  was  not  this  limitation  upon 
the  commission." 

"Passion  and  Prejudice"  Affect  Seat- 
tle's Municipal  Plant. — A  great  diverg- 
ence in  the  estimate  of  land  values  ap- 
peared when  the  City  of  Seattle  brought 
suit  against  the  Bingham  Investment 
Company  in  eminent  domain  proceed- 
ings to  condemn  land  for  its  hydro- 
electric light  and  power  plant.  A  plot 
valued  by  the  cit^  at  $3,000  was  held 
by  the  company  at  from  $17,000  to  $50,- 
000,  and  a  jury  returned  a  verdict  for 
$27,500.  The  court  found  this  amount 
"excessive  in  the  sum  of  $13,750"  and 
held  the  verdict  to  be  "the  result  of 
passion  and  prejudice  against  the  peti- 
tioner," ordering  a  new  trial.  This  deci- 
sion has  been  upheld  by  the  Supreme 
Court  of  Washington,  despite  the  fact 
that  both  sides  appealed  from  it,  the 
investment  company  on  the  ground  that 
the  jury's  finding  was  of  a  binding  na- 
ture and  the  city  because  the  court  did 
not  "include  in  its  order  for  a  new 
trial  an  affirmation  of  legal  points 
which  it  desired  to  have  sustained." 
(201  Pac.  300.) 

Exemption  of  City-Owned  Utilities 
from  Control  of  Illinois  Commission 
Upheld      by      Supreme     Court.  —  The 

Supreme  Court  of  the  United  States 
has  upheld  the  Supreme  Court  of  Illi- 
nois in  its  decision  that  the  public  util- 
ities act  of  that  state  does  not  apply 
to  city-owned  utilities,  they  being  ex- 
empted under  a  section  of  the  public 
utilities  act  as  well  as  under  the  munic- 
ipal ownership  act  (Springfield  Gas  & 
Electric  Company  vs.  City  of  Spring- 
field). The  United  States  Supreme 
Court  says:  "The  plaintiff's  argument 
shortly  stated  is  that  in  selling  electric- 
ity the  city  stands  like  any  other  party 
engaged  in  a  commercial  enterprise  and 
that  to  leave  it  free  in  the  matter  of 
charges  while  the  plaintiff  is  subject'  to 
the  public  utilities  board  is  to  deny  to 
the  plaintiff  the  equal  protection  of  the 
laws.  But  we  agree  with  the  Supreme 
Court  of  the  state  that  the  difference 
between  the  two  types  of  corporation 
warrants  the  different  treatment  that 
they  have  received.  The  private  cor- 
poration whatever  its  public  duties,  is 
organized  for  private  ends  and  may  be 
presumed  to  intend  to  make  whatever 
profit  the  business  will  allow.  The 
municipal  corporation  is  allowed  to  go 
into  the  business  only  on  the  theory  that 
thereby  the  public  welfare  will  be  sub- 
served. So  far  as  gain  is  an  object  it 
is  a  gain  to  a  public  body  and  must  be 
used  for  public  ends.  Those  who  man- 
age the  work  cannot  lawfully  make  pri- 
vate profit  their  aim,  as  the  plaintiff's 
directors  not  only  may  but  must.  The 
Supreme  Court  seems  to  interpret  the 
municipal  ownership  act  as  limiting  the 
charges  allowed  to  what  will  be  suffi- 
cient to  meet  outlays  and  expenses  of 
every  kind,  thus  emphasizing  the  purely 
public  nature  of  the  interests  concerned 
and  excluding  the  latitude  for  wrong 
that  the  plaintiff  fears.  .  .  .  The 
trouble  with  the  plaintiff's  argument  is 
that  it  attempts  to  go  behind  the  inter- 
pretation that  the  Supreme  Court  has 
given  to  the  acts  concerned  and  to  over- 
work the  delicate  distinction  between 
the  private  and  public  capacities  of  mu- 
nicipal corporations.  It  is  unnecessary 
to  refer  to  the  numerous  cases  upon 
classification  by  state  laws  in  order  to 
show  that  the  distinction  here  is  very 
far  from  being  so  arbitrary  that  we 
can  pronounce  it  bad."     (42  S.C.R.  24.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Reasonableness  of  Company  Rules. — 

Passing  upon  various  regulations  of  the 
Luzerne  County  Gas  &  Electric  Com- 
pany to  which  objection  had  been  made, 
the  Pennsylvania  Public  Service  Com- 
mission upheld  a  rule  reserving  to  the 
company  the  right  to  reject  any  appli- 
cation and  also  the  rules  in  regard  to 
deposits  and  guarantees.  A  rule  giv- 
ing the  company  the  right  to  discon- 
tinue service  without  notice  and  to  re- 
move its  equipment  in  case  of  failure 
to  pay  bills  was  modified  to  cover  only 
bills  directly  related  to  the  service 
rendered,  and  the  commission  asserted 
that  the  right  of  shut-off  should  be  ex- 
ercised subject  to  reasonable  notice  to 
the  consumer.  An  objection  to  a  clause 
making  the  customer  liable  for  damage 
to  the  company's  property  as  a  result 
of  misuse  or  neglect  was  overruled. 

Off-Peak  Power  Rate  Approved. — An 

increase  in  the  power  rate  to  the  East 
Providence  Water  Company  and  the 
establishment  of  a  new  power  rate  for 
the  East  Greenwich  Water  Company 
are  included  in  tariffs  filed  by  the 
Narragansett  Electric  Lighting  Com- 
pany with  the  Public  Utilities  Com- 
mission of  Rhode  Island  and  approved 
by  that  body.  The  rate  to  the  East 
Providence  company  is  increased  from 
4  to  4h  cents  per  kilowatt -hour  for  the 
first  25,000  kw.-hr.  per  year.  The  mini- 
mum charge  of  $1,000  per  year  still 
remains.  The  rate  established  for  the 
East  Greenwich  company  is  4h  cents 
per  kilowatt-hour  per  year  for  the  first 
20,000  kw.-hr.,  and  existing  power  rates 
in  the  regular  tariff  are  to  govern  the 
excess  power  used.  The  minimum 
charge  per  year  is  $1,000.  The  rate 
is  made  by  the  Narragansett  company 
upon  the  condition  that  the  water  con- 
cern does  not  use  power  during  the 
peak  load  of  the  power  company. 

Working  Capital  and  Issues  of  Stock. 
— In  permitting  the  Haverhill  Gas 
Light  Company  to  issue  additional  capi- 
tal stock  of  which  the  proceeds  are  to 
be  applied  t'o  the  payment  of  floating 
debt,  the  Massachusetts  Department  of 
Public  Utilities  quoted  a  former  deci- 
sion in  which  it  said:  "In  established 
and  prosperous  companies,  with  an  un- 
questioned surplus,  the  board  has  been 
of  the  opinion  that  working  capital 
should  be  provided  out  of  surplus  or 
temporary  debt  rather  than  by  the  is- 
sue of  new  stock  because  under  such 
conditions  the  necessity  for  such  issue 
is  not  apparent.  For  these  reasons  no 
provision  for  this  item  is  made  in  this 
decision,  but  if  experience  shall  later 
prove  that  such  reasonable  necessity 
exists,  the  request  for  the  same  can 
then  be  renewed."  Adhering  to  this 
position,  the  Massachusetts  body  criti- 
cises the  inclusion  in  the  contemplated 
stock  issue  of  a  sum  to  make  up  a 
deficit  in  working  capital,  especially  in 
view  of  the  present  market  conditions, 
which  should  make  new  issues  of  stock 
ns  small  as  exigencies  permit. 
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Men  of  the  Industry 

Changes  in  Personnel     Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Dext»'r  S.  Kimball,  dean  of  Ihc  Col- 
lege of  Engineering,  Cornell  University, 
has  been  elccLed  president  of  the 
American  Society  of  Mechanical  En- 
gineers for  the  year  1922.    Dean  Kim- 


ball was  born  in  New  River,  New 
Brunswick,  Canada,  in  1865.  He  was 
graduated  from  Leland  Stanford,  Jr., 
IJniversity  in  1896  with  the  degree  of 
A.B.  In  1913  he  received  the  degree 
of  mechanical  engineer  from  the  same 
university.  He  served  his  apprentice- 
ship witii  Pope  &  Talbot,  Port  Gamble, 
Wash.,  and  in  the  shops  and  engineering 
department  of  the  Union  Iron  Works, 
San  Francisco.  In  1898  he  became  de- 
signing engineer  for  the  Anaconda 
Mining  Company.  For  three  years  he 
served  as  assistant  pi-ofessbr  of  ma- 
chine design  at  Sibley  College,  Cornell 
University,  after  which  he  became 
works  manager  of  the  Stanley  Electric 
Manufacturing  Company,  Pittsfi<;ld, 
Mass.  In  1904  he  returned  to  Cornell 
University  as  professor  of  machine  de- 
sign and  construction,  and  since  1915  he 
has  occupied  the  chair  of  industrial 
engineering.  lie  became  dean  of  the 
College  of  Engineering  of  Coi-nell  in 
1920.  Since  1911  Dean  Kimball  has 
been  a  member  of  the  Council  on  In- 
dustrial Engineering,  Now  York  State 
Department'  of  Education.  He  is  also 
a  member  of  the  Society  for  ithe  Pro- 
motion of  Engineering  Education  and 
the  Society  of  Industrial  Engineers. 
He  is  vice-president  of  the  Federated 
American  Engineering  Societies.  Dean 
Kimball  is  the  co-author  with  John  H. 
Barr  of  "Elements  of  Machine  Design" 
and  the  author  of  "Industrial  Educa- 
tion," "Principles  of  IndustVial  Organ- 
ization," "Elements  of  Cost  Finding" 
and  "Plant  Management,"  as  well  as  of 
many  contributions  to  the  technical 
press. 

Prof.  Harold   J.  Lockwood  has  been 

appointed  professor  of  electrical  engi- 


neering in  the  Thayer  School  of  Engi- 
neering, which  is  connected  with  Dart- 
mouth College,  Hanover,  N.  II.,  to  fill 
the  vacancy  caused  by  the  resignation 
of  Prof.  F.  E.  Austin. 

James  B.  Brokaw  has  been  recently 
appointed  manager  of  the  Grand 
Rondc  division  of  the  Eastern  Oregon 
Light  &  Power  Company,  with  head- 
quarters at  La  Grande,  Ore.  Mr.  Brokaw 
brings  to  this  company  a  wide  ex- 
perience of  the  electrical  industry, 
since  he  had  served  prior  to  1921  as 
manager  of  the  Minot  (N.  D.)  division 
of  the  Northern  States  Power  Com- 
pany and  for  more  than  eight  years  as 
local  manager  of  the  Idaho  Power  Com- 
pany at  Blackfoot,  Idaho. 

Allan  D.  Colvin  has  been  appointed 
general  manager  of  the  Hartford 
(Conn.)  Electric  Light  Company,  suc- 
ceeding E.  F.  Lawton,  who  has  resigned 
his  post  on  account  of  continued  ill 
health.  Mr.  Lawton  still  retains  his 
connection  with  the  company.  Mr.  Col- 
vin was  born  at  Troy,  N.  Y.,  in  188,3 
and  was  graduated  in  1906  from  the 
Rensselaer  Polytechnic  Institute.  From 
1906  to  1907  he  was  personal  assistant 
to  Dr.  W.  L.  Robb,  consulting  engineer, 
Troy,  and  from  1907  to  1909  he  was 
assistant  superintendent  of  the  electri- 
cal department  of  the  Troy  Gas  Com- 
pany. He  then  served  two  years  as 
assistant  in  physics  and  electrical  en- 
gineering at  the  Rensselaer  Institute. 
Mr.  Colvin  was  called  to  the  Hartford 
Electric  Light  Company  in  1911  to  be- 
come assistant  to  the  general  manager 


and  a  year  later  was  made  assistant 
general  manager.  During  the  absence 
of  Mr.  Lawton  in  1919  and  1920  he  was 
■acting  general  manager.  Mr.  Colvin  is 
well  known  in  New  England  central- 
station  circles,  is  active  in  the  New 
England  Division  of  the  N.  E.  L.  .A,., 
and  is  a  member  of  the  committee  on 
inductive  interference. 


Dr.  B.  E.  Eldred  of  New  York  has 

recently  been  awarded  the  Elliott  Ores- 
son  gold  medal  by  the  Franklin  Insti- 
tute, Philadelphia,  for  his  development 
of  the  low-expansion  leading-in  wire 
for  incandescent  electric   lamps. 

F.  R.  Winders,  who  becomes  a  mem- 
ber of  the  engineering  force  of  the  Na- 
tional Electric  Light  Association  at'  the 
New  York  headquarters  this  week,  is 
a  graduate  of  the  University  of  Illinois, 
which  conferred  the  degree  of  electri- 
cal engineer  upon  him  in  1905.  He  spent 
five  years  with  the  Arnold  Company  on 
construction  work  and  from  1910  to 
1914  was  with  C.  W.  Humphrey  in  his 
consulting  and  construction  work  deal- 
ing   with    utility    and    other    problems. 


From  1914  to  1919  Mr.  Winders  was 
with  the  L.  E.  Meyers  Company,  en- 
gaged in  construction  and  operation  of 
utility  properties  in  the  Lake  Geneva 
territory  in  Wisconsin  and  later  at  Ash- 
land and  Ii'onwood,  Mich.  In  1919  he 
went  to  the  engineering  department  of 
the  Railroad  Commission  of  Wisconsin, 
with  which  he  remained  until  Sept.  1, 
1921,  when  he  undertook  some  work  in 
Ohio  in  connection  with  the  formulation 
of  rules  which  a  joint  committee  of  the 
Ohio  utilities  are  working  out  for 
recommendation  to  the  commission. 
Mr.  Winders'  new  activities  will  con- 
sist primarily  of  field  work  in  the  study 
of  the  inductive-interference  problem, 
which  is  now  being  actively  discussed  in 
a  very  large  number  of  states. 

Walter  S.  Dickson  has  been  appointed 
to  the  staff  of  the  Society  for  Electrical 
Development.  Jlr.  Dickson's  work  for 
the  society  will  consist  in  part  in  gath- 
ering and  interpreting  statistics  and 
other  information  of  value  to  members. 
Mr.  Dickson  brings  to  the  society  a 
broad  experience  in  engineering  and  re- 
search work.  He  has  made  extensive 
business  trips  in  this  countrj-  and 
throughout  South  .\merica  in  the  inter- 
est of  large  engineering  projects.  He 
has  given  a  great  deal  of  time  to  fur- 
ther the  work  of  the  several  national 
technical  societies  of  which  he  is  a 
member.  His  activities  have  been  asso- 
ciated with  electrical  manufacturing 
interests,  public  utility  projierties  and 
prominent  consulting  electrical  engi- 
neers. During  the  present  period  of 
reconstruction  Mr.  Dickson  has  done 
active  work  on  engineering  committees 
dealing  with  large  engineering  prob- 
lems. 
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C.  F.  Gottschalk.  for  the  past  twelve 
years  assistant  manager  of  the  George 
Worthington  Company,  has  been  ap- 
pointed sales  manager  of  the  Frankelite 
Company,  lighting  fixture  manufac- 
turer, Cleveland,  Ohio. 

A.  A.  Albaugh,  formerly  genei-al  su- 
perintendent of  the  Jacobson  Manufac- 
turing Coninany,  has  been  appointed 
vice-president  and  general  manager  of 
the  Barnhart-Davis  Company,  Warren, 
Pa.,  manufacturer  of  specialties. 

L.  S.  .Montgomery,  who  has  joined 
the  New  York  sales  organization  of  the 
Garland  Manufacturing  Company,  suc- 
cessor to  the  Safety-Armorite  Conduit 
Company  of  Pittsburgh,  has  been  asso- 
ciated with  the  electrical  industry  for 
about  fifteen  years  with  electrical  job- 
bers, central-station  companies  and 
electrical  manufacturers.  Mr.  Mont- 
gomery was  the  first  sales  represent- 
ative of  the  National  Metal  Molding 
Company  in  the  South.  He  entered  that 
field  in  1909  and  later  established  and 
managed  the  district  sales  offices  of  the 
company  in  Atlanta,  Pittsburgh  and 
Buffalo.  While  in  Buffalo  he  was  also 
sales  representative  for  the  Dominion 
of  Canada.  In  June,  1916,  after  the 
National  Guard  had  been  mobilized  for 
the  Mexican  border  disturbance,  Mr. 
Montgomery  enlisted  as  a  private  with 
Troop  I,  First  Cavalry,  and  was  in 
active  service  at  McAllen,  Tex.,  with 
that  unit  for  more  than  ten  months. 
After  returning  from  the  Mexican 
border  he  joined  the  organization  of 
the    American    Conduit    Manufacturing 


Company  in  charge  of  its  sales  and 
warehouse  organization  in  New  York 
City.  This  position  he  resigned  a  few 
months  later  to  re-enter  the  army  for 
the  World  War,  enlisting  as  a  recruit 
at  Fort  Slocum  in  December,  1917.  He 
was  assigned  to  the  Corps  of  Engineers 
and  when  discharged  in  December,  1918, 
was  a  captain  of  engineers  in  command 
of  Company  F,  Seventh  Engineer 
Training  Regiment,  and  regimental 
director  of  athletics  of  the  Seventh 
Engineer  Training  Regiment,  Camp  A. 


A.  Humphreys,  Va.  After  being  dis- 
charged Mr.  Montgomery  joined  the 
organization  of  the  Fairbanks  Com- 
pany as  manager  of  its  electrical  divi- 
sion and  during  that  connection  was  in 
charge  of  electrical  merchandising 
activities  of  that  company,  installing 
industrial  electrical  supply  departments 
in  its  branches  at  Baltimore.  Birming- 
ham, New  Orleans  and  St.  Louis.  Mr. 
Montgomery  was  born  in  Concord,  N. 
C,  Feb.  26,  1887.  He  is  a  member  of 
the  Army  and  Navy  Club,  New  York, 
and  the  Cavalry  Post  of  the  American 
Legion. 

E.  M.  Herr,  president  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  and  Gen.  Guy  E.  Tripp,  chair- 
man of  the  board,  have  been  elected 
directors  of  the  Radio  Corporation  of 
America. 

R.  W.  Everson,  formerly  manager  of 
the  merchandising  department  of  the 
Westinghouse  Electric  International 
Company,  has  left  for  Mexico  City, 
where  he  has  been  assigned  to  the 
Mexican  office  of  the  company.  Mr. 
Everson  has  been  connected  with  Wes- 
tinghouse interests  for  the  past  twenty- 
five  years.  For  several  years  he  had 
charge  of  the  export  activities  in  the 
supply  department,  and  in  1906  he  was 
ti'ansfen-ed  to  the  Chicay:o  district  of- 
fice of  the  Westinghouse  Electric  & 
Manufacturing  Company,  where  he  spe- 
cialized on  sjTidicates.  in  1919  he  was 
made  manager  of  the  merchandising 
department  of  the  International  Com- 
pany. 


Martin  H.  Stellman,  general  manager 
of  the  Westerly  (R.  I.)  Light  &  Power 
Company  and  the  Mystic  Power  Com- 
pany, died  on  Nov.  17,  after  a  long 
illness.  Mr.  Stellman  was  born  in  Prov- 
idence Dec.  21,  1875.  From  earliest 
boyhood  his  interest  was  held  by  things 
electrical,  and  it  was  along  the  line  of 
practical  electrical  work  and  electrical 
engineering  that  the  greater  part  of 
his    active    years    was    spent.      Besides 


Obituary 


being  general  manager  of  the  Westerly 
Light  &  Power  Company  and  the  Mys- 
tic Power  Company  he  had  a  number 
of  other  business  interests. 

Frank  Chittenden  Peck,  for  fourteen 
years  an  electrical  engineer  with  the 
Electric  Service  Supplies  Company, 
'lied  on  Nov.  12.  Mr.  Peck  was  bom 
in  Scranton,  Pa.,  in  1877. 


H.  R.  Frost,  formerly  treasurer  and 
general  auditor  of  the  Northern  States 
Power  Company,  died  Nov.  23  at  his 
home  in  Wichita,  Kan.  Mr.  Frost,  who 
had  been  a  member  o{  the  Byllesby 
organization  for  many  years,  serving 
as  local  auditor,  traveling  auditor  and 
member  of  the  auditing  department  at 
Chicago,  was  forced  to  retire  from 
active  work  in  1919  because  of  ill 
health. 

Sir  Charles  Douglas  Fox,  an  eminent 
British  civil  engineer,  who  was  also  a 
n. ember  of  the  Institution  of  Electrical 
Engineers  and  who  was  among  those 
instrumental  in  bringing  into  being 
the  British  Engineering  Standards 
Committee,  died  in  London  last  month 
at  the  age  of  eighty-one. 

R.  N.  Hodgson,  of  the  W.  E.  Moore 
Company,  Pittsburgh,  was  instantly 
killed  on  Nov.  30  by  being  run  over 
by  a  train.  Mr.  Hodgson  had  been  in 
the  central  station  business  for  the 
past  eighteen  years  and  was  widely 
known  throughout  the  Eastern  States. 
He  began  his  service  in  the  industry 
with  the  West  Penn  Electric  Company 
in  the  power  sales  department,  finally 
becoming  power  sales  engineer.  He 
was  later  connected  with  the  Westing- 
house Electric  &  Manufacturing  Com- 
pany as  special  motor  application  en- 
gineer an«i  with  the  General  Electric 
Company  as  engineer  of  motor  applica- 
tion. His  last  work  in  the  electrical  in- 
dustry was  as  general  manager  of  the 
Bingliamton  (N.  Y.)  Light  &  Power 
Company. 

Frederick  A.  Keyes,  well  known  to 
the  electrical  industry  as  the  sales  man- 
ager of  the  electrical  and  wire-rope  de- 
partment of  the  New  York  office  ef  the 


American  Steel  &  Wire  Company,  died 
on  Saturday,  Nov.  26.  Mr.  Keyes  was 
born  in  West  Boylston,  Mass.,  in  1864. 
He  entered  the  service  of  the  Wash- 
burn &  Moen  Manufacturing  Company 
at  Worcester,  Mass.,  at  the  age  of  six- 
teen and  continued  his  service  with  that 
company  and  its  successor  during  his 
entire  lifetime.  In  1892  he  was  placed 
in  charge  of  the  Philadelphia  office  of 
the   Washburn   &    Moen   company.      In 


1899,  when  that  company  was  absorbed 
by  the  American  Steel  &  Wire  Com- 
pany, he  was  given  charge  of  the  elec- 
trical and  wire  rope  department  in  New 
York  City,  covering  the  Atlantic  Coast 
States,  and  he  conducted  that  im- 
portant department  with  marked  suc- 
cess until  his  death.  He  was  a  man  of 
very  high  ideals  and  fine  character. 


Southeastern  Collections  Better,  but 
Credits  Remain  Tight 

ALL  electrical  firms  in  the  Southeast  report  their  coUec- 
•  tions  as  materially  improved,  though  a  large  number 
of  outstanding  accounts  remain  to  be  liquidated.  The  tend- 
ency of  the  rural  population  to  put  the  proceeds  from 
agricultural  products  in  their  pockets  rather  than  to  liqui- 
date their  old  debts  is  causing  an  undesirable  situation  in 
the  smaller  towns,  which  of  course  is  reflected  in  jobbers' 
accounts  with  clients  in  such  centers.  Creditors  hesitate 
to  push  such  individuals  as  hard  as  conditions  warrant  for 
fear  that  bankruptcy  would  result  in  a  large  number  of 
cases,  thus  causing  the  creditor  to  lose  more  heavily  than 
if  collections  are  handled  on  a  less  drastic  basis.  The 
increase  in  cash  business  and  in  the  payment  by  debtors 
in  the  larger  communities  is  going  far  toward  the  liqui- 
dation of  outstanding  accounts  in  the  cities.  Little  credit  is 
being  extended  by  the  jobbers,  except  to  thoroughly  repu- 
table and  well-established  firms,  and  this  is  usually  on  the 
sixty-day  basis. 

Cedar  Poles  Denied  Free  Entry 

THE  collector's  assessment  of  duty  at  the  i-ate  of  10 
per  cent  ad  valorem  on  merchandise  imported  from 
Canada  and  described  as  cedar  piling  or  peeled  cedar  poles 
is  affirmed  in  a  ruling  by  the  Board  of  United  States 
General  Appraisers.  This  decision  overrules  protests  of 
the  United  Railway  Customs  Bureau.  The  goods,  the  sub- 
ject of  this  controversy,  were  entered  at  Pembina,  N.  D., 
and  classified  under  Section  170  of  tlie  existing  tariff  law. 
Claims  were  made  for  free  entry  under  paragraph  647  of 
the  tariff. 

Foreign  Export,  Rail  Electrijfication  and 
Water-Power  Figures  Being  Compiled 

DETAILED  figures  as  to  the  cui'rent  exports  from  the 
fifteen  countries  which  engage  extensively  in  the  manu- 
facture of  electrical  goods  are  being  compiled  by  tlie 
electrical  division  of  the  Bureau  of  Foreign  and  Domestic 
Commerce.  An  effort  also  is  being  made  to  procure  figures 
as  to  the  production  of  the  more  important  foreign  manu- 
facturing concerns.  A  compilation  is  being  made  of  all 
water  powers  in  the  world  whose  early  development  is 
likely.  This  survey  is  well  under  way.  A  similar  survey 
with  regard  to  railroad  elecl'rification  is  about  to  be  begun. 
In  the  gathering  of  these  data  the  department  has  had 
the  advice  of  a  special  committee  of  the  Electrical  Manu- 
facturers' Council. 


Farm-Lighting  Sets  and  Centnd-Station 
Service 

THAT  farm-lighting  sets  pioneer  the  way  for  later 
service  by  centi-al-station  companies  was  vigorously 
affirmed  recently  by  a  prominent  distributer  of  this  class 
of  equipment  who  was  discussing  the  trade  outlook  with  a 
representative  of  the  Electrical  World.  It  was  pointed 
out  that'  the  use  of  these  sets  generally  involves  either 
regular  110-volt  wiring  or  heavier  copper  for  a  32-volt 
or  other  low-potential  utilization  of  energy  in  fai-m  build- 
ings, and  that  the  standards  of  insulation  adopted  often 
enable  service  from  the   local  utility  to  be  provided  with 


little  additional  outlay.  Where  the  farm-lighting  unit  is 
purchased  and  installed  for  service  along  a  highway  or 
branch  road  having  no  central-station  service,  it  tends,  in 
the  opinion  of  this  distributer,  to  stimulate  other  purchases 
in  the  neighborhood  and  ultimately  to  bring  about  a  com- 
munity state  of  mind  favorable  to  meeting  the  extra  costs 
of  central-station  line  extensions,  where  these  costs  are  a 
limiting  factor.  In  territory  just  beyond  existing  lines,  it 
was  stated,  these  small  sets  provide  an  interim  service  of 
value.  Sales  of  such  sets  by  actual  demonstration  in  tJie 
evening  from  a  light  gasoline  motor  car  or  truck  from  which 
a  duplex  cable  can  be  run  into  the  farm  buildings  and  the 
"sales  talk"  backed  up  by  modem  lighting  and  pow«r 
apparatus  are  advocated. 


November  Building  Overtops  Last  Year 

BUILDING  contracts  awarded  during  November  in  twenty- 
seven  Northeastern  states,  according  to  the  F.  W.  Dodge 
Company,  amounted  to  $192,311,000.  This  is  45  per  cent 
greater  than  in  November,  1920,  and  14  per  cent  under 
October  of  this  year,  although  the  average  per  business 
day  last  month  was  only  a  little  under  October.  Normal 
decline  from  October  to  November  is  24  per  cent.  The  fact 
that  construction  activity  is  holding  up  at  such  a  high 
level  during  the  winter  gives  promise  of  unusual  con- 
struction in  1922.  The  greatest  fear  now  is  t'laf  the  supply 
of  building  material  will  be  unable  to  keep  up  with  actual 
construction. 


Metal  Market  Situation 

AVERY  important  factor  in  the  copper  market'  has  been 
the  rise  in  foreign  exchange.  The  mark  has  doubled 
in  value  and  German  demand,  which  has  been  good  all 
along,  may  be  expected  to  improve  accordingly.  The 
pound  sterling  has  established  a  new  high  record  for  the 
last  two  years,  and  although  copper  is  quoted  at  London 
£1  lowei-,  it  is  actually  selling  at  higher  equivalent  prices 
than  last  week. 

Domestic  demand  is  varied,  inquiries  coming  from  elec- 
trical manufacturers,  wire  mills,  brass  manufacturers,  etc. 
The  price  drift  is  steadily  upward.  Large  producers  ask 
14  cents  per  pound  for  electrolytic  for  January  and  first- 
quarter  delivery.  Predictions  of  15-cent  copper  before  Jan. 
1  seem  to  be  coming  true. 


NEW  YORK  METAL  MARKET  PRICES 

Doc.  5.  1921  Dec.  12    l'>2l 

Copper                                                                        £         s     d  £       s       d 

London,  standard  »pot 67        S      0  66      17     6 

Cent3  per  Pound  C«nW  per  Pouod 

PrimcLake 1)75  I). 75 

Eleclrolytio IJ62i  13  621 

Casting 13,00  12.871 

Wircbase 15.00  —  15  25  15.00—15  25 

Lead.  .Vm.  S.  4  R.  Co.  price 4.70  4  70 

.-Vntimonv * 4.55  4  50 

Nickel,  ingot. 41.00  4t  00 

Sheet  sine,  f,  o.  b.  smelter 9 .  00  9  00 

Zinc,  spot 5.40  5.15—5.20 

Tin,Strai'.s 31.75  33  50 

.Muminum.  98  to  99  per  cent 19.00  19  00 

OLD  METALS 

Ccnta  per  Pound  Cents  per  Pound 

Heavy  copper  and  wire 10  50—11    J7J  II   50—11  75 

Bnuw.hcavy 5  00  —  550  500  —  5.25 

Brass.light 4  75-525  5.00  —  5  I2J 

lead,  heavy 3.75  --  4   12)  3  75  —  4   12J 

Zinc,oldsor«p 2.50  —  2.75  2.50-2.75 

■AS 
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THE  Week 

IN  TRADE 


Prices   When   Quoted   Are   Those   Prevailing   at   the 

Opening  of  Business  on  Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


SEASONAL  business  during  the  past  week  has  developed 
well,  but  the  general  business  of  both  manufacturers 
and  jobbers  has  been  restricted  by  the  fear  of  enlarging  in- 
ventories. Contractor-dealers  have  found  a  large  volume  of 
business  in  the  residence  construction  permitted  by  gen- 
erally mild  weather  and  are  reported  to  be  buying  in  good 
quantities  from  jobbers. 

Chicago  reports  a  good  call  for  vacuum  cleaners,  wash- 
ing machines  and  wiring  materials.  Meters  are  selling 
well  in  St.  Louis,  where  the  central-station  company  has 
gained  an  average  of  1,000  customers  per  month  for  the 
last  year.  Boston  reports  meters  down  10  per  cent,  and 
New  York  jobbers  have  received  notice  of  a  5  per  cent  cut 
from  manufacturers  of  rigid  iron  conduit. 


NEW  YORK 

Holiday  trade  is  increasing  in  volume  and  jobbers  report 
that  this  business  is  picking  up  rapidly.  Individual  orders, 
however,  are  not  as  large  as  last  year,  and  dealers  in  this 
section  state  that  this  is  because  of  a  certain  amount  of 
stock  carried  over  from  last  year.  Jobbers  appear  to  feel 
that  the  Christmas  business  this  year  will  show  up  some- 
what better  than  was  at  first  expected. 

The  demand  for  wiring  material  holds  up  steadily,  except 
for  the  fact  that  orders  are  for  small  quantities.  This  is 
explained,  of  course,  by  the  desire  of  the  contractors  to 
keep  their  stocks  as  low  as  possible  until  the  first-of-the- 
year  inventories  have  been  made.  Jobbers,  generally,  state 
that  they  expect  business  to  continue  at  about  the  present 
level  until  after  the  middle  of  January,  when  another  step 
forward   in   the   improvement  of  conditions   is   looked  for. 

One  important  price  change  was  noted  this  week.  Lead- 
ing manufacturers  of  iron  conduit  have  reduced  the  price 
on  this  material  5  per  cent  off  the  previous  quotations.  A 
new  card  has  not  as  yet  been  issued. 

Conduit. — An  additSonal  discount  of  5  per  cent  on  rigid 
iron  conduit  went  into  effect  this  week.  Jobbers  have  not 
issued  a  revised  list  of  prices  to  conform  with  the  new 
discount,  but  are  quoting  5  per  cent  off  on  the  following: 
For  J-in.  black  pipe  in  2,.500-ft.  lots,  $48.29  to  $48.90;  3-in., 
$62.06  to  $62.70,  and  1-in.,  $88.21  to  $89.32  per  1,000  ft. 
The  same  discount  applies  to  galvanized  pipe,  which  for 
the  same  sizes  is  quoted  at  $53.19  to  $53.97,  $68.61  to 
$69.58  and  $98.19  to  $99  47  per  1,000  ft.  Demand  is  fair 
with  most  orders  for  small  quantities.  Jobbers'  stocks  are 
ample  to  meet  the  demand. 

Rubber-Covered  Wire. — Little  change  has  been  noted  in 
conditions  in  the  wire  market.  Demand  is  moderate  and 
few  large  orders  are  being  placed.  Jobber.s  are  quoting 
$6.50  to  $6.60  per  1,000  ft.  for  No.  14  rubber-covered  in 
5,000-ft.  lot's.  It  is  understood  that  in  some  cases  where 
large  stocks  are  on  hand  these  prices  have  been  shaded 
slightly  on  orders  for  over  5,000  ft. 

Flexible  Armored  Conductor. — Demand  for  this  material 
continues  active  and  jobbers'  stocks  are  moderate.  No 
change  in  price  has  been  reported.  No.  14,  two-wire,  single- 
strip,  was  quoted  at  $44.60  to  $46  per  1,000  ft,  and 
double-strip  at  $46.50  to  $48  por  1,000  ft.  in  that  quantity. 

Metal  Molding. — Price  on  this  material  has  remained  un- 
changed. The  three-wire  size  is  quoted  at  $5.60  per  100 
ft.     Demand  is  light  and  jobber.-;'  stocks  are  small. 

Loom. — Because    of   the    small    demand    stocks    of    this 


material  are  kept  as  low  as  possible.  Both  the  j'^-in.  and 
the  i-in.  sizes  are  quoted  at  $18  per  1,000  ft.  in  lots  of 
that  quantity. 

Appliances. — Jobbers  report  an  active  demand  for  the 
smaller  devices,  and  the  holiday  trade  is  developing  rapidly. 
Christmas-tree  sets  are  moving  well,  and  present  indica- 
'tions  are  that  the  holiday  business  may  exceed  estimates 
made  a  month  ago. 

CHICAGO 

Another  week  has  passed  with  steady  business  in  electri- 
cal lines.  Dealers  in  general  report  an  active  trade  in 
wiring  materials  and  a  growing  call  for  washers,  vacuum 
cleaners  and  silk  lamp  cord.  Since  the  public  is  showing 
keen  interest  in  price  lists,  dealers  are  busy  increasing  sales 
efforts  to  obtain  orders. 

Christmas  tree  lights  are  also  moving  strongly,  and  stocks 
in  most  cases  are  conservative  since  dealers  are  not  risking 
any  such  carry-over  as  occurrred  last  year.  Dealers  are 
optimistic  as  to  total  Christmas  trade  and  feel  that  the 
volume  for  1921  will  closely  equal  that  of  1920. 

Wire.— Rubber-covered  No.  14  is  still  selling  at  $6.60  to 
$6.75  per  1,000  ft.,  in  5,000-ft.  lots,  although  weatherproof 
has  advanced  from  16^  cents  a  pound  in  1,000-lb.  lots  to  163 
cents  in  a  few  cases.  Bare  wire  has  also  strengthened,  the 
base  being  16i  to  161  cents.  In  general,  wiring  materials  are 
selling  well  and  no  shortage  of  wire  has  been  reported. 

Conduit. — No  change  in  price  has  been  recorded  in  this 
material,  J-in.  black  pipe  still  selling  for  about  $47  per  1,000 
ft.  in  5,000-ft.  lots.  Dealers  report  a  steady  movement  and 
their  stocks  are  ample. 

Flexible  Armored  Conductor.— Demand  for  this  also  has 
been  active  but  no  reduction  in  price  has  been  announced. 
No.  14  two-wire,  double-strip,  still  sells  between  $45  and  $48 
per  1,000  ft.  in  5,000-ft.  lots.  Stocks  on  hand  are  sufficient 
to  supply  the  trade. 

Lamp  Cord. — Silk  cord  seems  to  be  the  best-moving 
article  because  of  the  activity  in  portable  appliances  and 
lamps,  while  cotton,  twisted,  is  going  fairly  well  also.  Silk 
No.  18,  3"j-in.  insulation,  sells  around  $33  to  $35  per  1,000 
ft.,  while  the  same  cord  with  cotton  insulation  costs  about 
$28  to  $30.  The  cheaper  grade  of  cotton,  twisted,  /i-in. 
insulation,  is  available  at  about  $13  per  1,000  ft. 

Cleaners  and  Washers. — Intense  sales  efforts  by  a  large 
number  of  dealers  are  producing  results.  Many  dealers  are 
reporting  good  sales  with  deliveries  scheduled  just  in  time 
for   Christmas. 

Flashlights.— The  fall  trade  is  steady  and  the  three-cell 
flashlight  is  selling  the  best.  Replacements  of  batteries  are 
drawing  excellent  trade  and  jobbers  report  their  stock 
ample. 

High-Tension  Equipment. — Numerous  inquiries  for  33,- 
000-volt  equipment  for  extending  feeder  circuits  by  public 
utilities  for  farm  lighting  were  reported  this  week  by  one 
high-tension  manufacturer.  Another  inquiry  for  a  100,000- 
volt  extension  for  supplying  power  to  coal  mines  was  also 
reported.  Another  manufacturer  has  received  an  order 
for  400  25,000-volt  fuses  from  Australia  and  also  for  fifty 
disconnecting  switches  and  fuse  mountings  of  the  same 
voltage  from  Texas. 

Christmas-Tree  Outfits. — Dealers  report  activity  and 
prices  vary  from  $1.75  to  $2..50  for  an  eight-light  carbon- 
lamp  outfit  to  $2.75  to  $4.75  fov  a  tungsten-lamp  outfit  for 
the  same  number  of  lights.    Stocks  are  ample  for  the  trade. 


BOSTON 

Little  change  is  evident  in  the  volume  of  trade  this  week. 
The  desire  to  limit  inventories  is  unrlouhtodly  holding  back 
some  orders,  for  stocks  are  well. liquidated  in  most  lines 
and  ordering  is  confined  mainly  to  current  requirements. 
Operations  are  about  75  per  cent  of  capacity  in  the  cotton 
industry;  the  woolen  and  worsted  mills  are  running  at  97 
and  92  per  cent  of  rating,  rrspoctivoly.  and  rubber  plants 
are  busy.  Conditions  arc  spotty  in  paper  mills,  and  the 
shoe  industry  is  being  hampered  by  labor  difficulties.  Build- 
ing contracts  in  New  England,  Dow  Service  reports,  totaled 
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$178,933,000  from  Jan.  1  to  Dec.  1,  or  17  per  cent  below 
the  correspondinK  five-year  average,  while  the  November 
contract  total  of  $18,404,000  was  only  1  per  cent  below 
November,  1920.  It  is  reported  that  a  million-dollar  car 
order  has  been  placed  with  the  Laconia  (N.  H.)  Car  Com- 
pany by  the  Boston  &  Maine  Railroad.  Prices  stiffened 
Monday  on  insulated  wire,  while  switchboard  meters  are  off 
about  10  per  cent.  Optimism  is  widespread  in  viewing  pros- 
pects for  1922  business. 

Lamps. — The  excellent  trade  of  the  last  five  months  con- 
tinues. Stocks  are  satisfactory,  prices  firm  and  demand 
well  distributed.     Sign  lighting  is  fairly  active. 

Meters. — Meters  for  switchboard  service  are  down  about 
10  per  cent  in  price  in  at  least  one  prominent  make.  Resi- 
dence meters  are  firm  and  trade  only  moderately  good.  De- 
liveries are  very  easily  made. 

Appliances. — Distributers  are  not  very  enthusiastic  over 
sales  in  the  first  half  of  this  month,  but  last-minute  orders 
of  the  lighter  devices  for  table  and  boudoir  service  are 
expected  to  swell  the  total  for  December.  Washing  machines 
are  moving  slowly  and  cleaners  are  a  little  more  active. 
Air  heaters  are  making  a  reasonably  good  showing,  but 
unpreccdentedly  mild  weather  has  hurt  this  class  of  trade. 
Retail  trade  in  socket  devices  is  accelerating  seasonably. 

Wire. — The  long-expected  advance  on  rubber-covered  wire 
appeared  on  Monday's  price  sheets,  No.  14  in  25,000-ft. 
lots  mounting  to  $6.50  per  1,000  ft.  For  5,000-ft.  lots,  $6.75 
per  1,000  ft.  was  the  new  figure.  Trade  is  spotty,  some  job- 
bers reporting  fairly  good  sales.  Weatherproof  wire  is  also 
firmer,  the  new  base  being  16J  cents.  Prospective  buying 
by  storm-hit  utilities  to  replace  wire  drawn  from  emergency 
stocks  is  not  far  off. 

Insulators. — High-tension  equipment  is  in  light  demand, 
but  buying  of  insulators  for  distribution  lines  is  fair.  Enor- 
mous quantities  of  telephone-line  material  are  being  con- 
sumed in  post-storm  repair  work.  Freight  shipments  are 
getting  somewhat  slower  on  insulators. 

Linemen's  Tools. — The  demand  has  flattened  out,  leaving 
low  or  exhausted  stocks.  Early  buying  by  distributers  is 
forecast. 

Loom  and  Flexible  Armored  Conductor. — The  market  is 
dull  in  loom,  but  much  better  business  is  anticipated  with 
the  turn  of  the  year.  Prices  are  steady.  Flexible  armored 
conductor  is  moving  well,  and  No.  14  single-strip  sold  at 
Boston  this  week  at  $45  per  1,000  ft'.,  in  1,000-ft.  lots. 


ATLANTA 


The  preinventory  period  has  somewhat  reduced  the  vol- 
ume of  business,  the  orders  received  being  of  sufficient  size 
only  to  carry  over  to  the  first  of  the  year,  while  restocking 
for  Christmas  specialties  has  not  begun  to  make  itself  felt. 
One  of  the  largest  jobbers  reports  that  his  volume  of  busi- 
ness for  the  entire  year  to  date  is  satisfactory,  being  some- 
what below  that  of  1920  but  on  parity  with  that  of  1919. 
Keen  competition  has  served  to  reduce  the  margin  of  profit 
in  nearly  all  lines,  and  in  some  specialties  the  tendency  to 
unload  overstocked  articles  is  taking  away  all  profit  in  this 
line.  Orders  from  central  stations  are  being  received  in 
very  satisfactory  volume,  replacements  and  expansions  long 
deferred  being  responsible  for  this  condition.  Orders  from 
smaller  contractors  continue  to  hold  up  fairly  well,  and 
purchases  by  the  larger  contracting  firms  are  on  the  in- 
crease. Indications  are  that  by  early  spring  a  very  material 
stability  will  be  in  evidence  throughout  the  jobbing  line. 
Engineering  firms  report  considerably  increased  interest  on 
the  part  of  industrial  plants,  both  present  and  proposed, 
but  little  definite  business  is  being  closed  up,  as  there  seems 
to  be  a  tendency  to  hold  over  final  decisions  until  after  the 
first  of  the  year.  This  vs  not  true  in  the  activities  of  the 
ice  industry,  there  being  considerable  new  construction 
under  way,  together  with  changes  in  old  plants  to  the  raw- 
water  type. 

Turbo-Generator  Sets. — A  number  of  satisfactory  sales 
are  reported  recently,  while  inquiries  from  central-station 
companies  and  large  industrial  concerns  are  the  heaviest 
in  many  months.     Most  of  the  sets  are  for  sizes  of  1,500 


kw.  and  up,  the  largest  being  for  20,000  kvr.  Shipments 
are  satisfactory. 

High-Tension  Circuit  Breakers. — There  has  been  consid- 
erable activity  in  this  line  for  the  past  few  weeks,  several 
large  orders  having  been  received  while  others  are  pend- 
ing. This  is  in  keeping  with  expansions  to  be  noted  in  the 
central-station  field. 

Conduit, — Orders  continue  to  hold  up  very  nicely,  parti- 
cularly in  the  more  popular  sizes  of  2-in.  and  smaller,  with 
the  demand  about  evenly  divided  between  the  black  and 
galvanized.  There  has  been  no  change  in  price  since  Sep- 
tember and  jobbers'  stocks  are  in  good  shape. 

Schedule  Material. — A  general  sluggishness  is  to  be 
noted,  due  probably  to  the  recent  falling  off  in  the  small 
industrial  business.  Jobbers'  stocks  are  heavy  with  a  re- 
sultant instability  in  prices. 

Portable  Lamps. — The  expected  movement  in  this  line 
has  failed  to  materialize  to  date,  though  prices  are  low.  It 
is  probable  that  there  will  be  further  price  cuts  in  certain 
lines  in  which  dealers  find  themselves  overstocked,  unless 
some  sales  materialize  shortly. 

Printing-Press  Equipment. — Orders  and  inquiries  through- 
out the  section  are  uniformly  good,  the  single-phase  appa- 
ratus of  10  hp.  and  under  being  particularly  active.  Local 
stocks  are  in  fair  to  good  shape. 

Electric  Hoists. — A  revival  in  demand  is  to  be  noted,  sev- 
eral satisfactory  orders  being  received,  while  construction 
and  dock  work  is  stimulating  inquiries  for  delivery  shortly 
after  the  first  of  the  year. 

Wire. — The  recent  slight  increase  in  price  seems  to  have 
stabilized  the  market,  especially  for  small  quantities.  Com- 
petition on  carload  lots,  however,  is  very  keen.  Both  weath- 
erproof and  rubber-covered  are  moving  quite  satisfactorily 
in  the  smaller  sizes,  but  there  is  little  demand  for  No.  2 
of  larger  sizes. 

ST.  LOUIS 

Holiday  buying  is  becoming  brisker  but  has  not  yet 
reached  the  proportions  that  retail  dealers  expected  for  this 
period.  However,  warm  weather  has  held  back  the  holiday 
buying  spirit  and  substantial  improvement  is  anticipat«d 
from  now  on.  Jobbers  report  that  there  are  few  replace- 
ment orders  of  holiday  goods.  The  early  buying  depleted 
stocks  in  a  number  of  appliance  lines,  but  these  have  been 
refilled.  The  carry-over  in  all  lines  will  be  light,  yet  suflB- 
cient  to  enable  jobbers  to  give  proper  service. 

Improved  buying  from  the  industrials,  especially  the  rail- 
roads and  the  steel  mills,  was  felt  last  week.  Utilities  were 
heavier  buyers  of  meters,  transformers  and  pole-line  hard- 
ware. The  recent  reductions  in  poles  have  slightly  stimu- 
lated sales,  but  no  large  orders  are  expected  before  spring. 
Glass  and  porcelain  insulators  are  mo\'ing  better  An  in- 
crease in  the  prices  of  rubber-covered  wire  is  announced, 
but  the  change  has  not  been  in  effect  long  enough  to  show 
its  results  in  the  demand.  The  improved  buying  in  these 
items  resulted  in  a  better  volume  of  business  for  the  week 

A  representative  jobber  reports  that  business  to  date  has 
been  about  30  per  cent  less  than  last  year,  but  that  20  per 
cent  of  this  is  due  to  decreased  prices.  Profits,  however, 
have  not  been  satisfactory,  and  this  is  attributed  to  the 
highly  competitive  status  of  the  electrical  goods  market. 

Wire. — An  increase  in  price  of  rubber-covered  wire  of 
about  71  per  cent  has  just  been  announced,  but  prices  have 
not  yet  been  established.  Though  this  has  been  expected 
for  some  time,  there  has  not  been  much  tendency  on  the 
part  of  contractor-dealers  to  stock  up.  Jobbers'  stocks  are 
also  on  a  moderate  basis.  No.  14  has  virtually  the  entire 
demand  in  rubber-covered.  Fairly  good  movement  continues 
in  bare  and  weatherproof,  the  base  prices  of  which  are  15 
cents  per  pound  and   15J  cents  per  pound  respectively. 

Poles. The   followng   prices   have  been   established   for 

Northern  white  cedar  poles  in  carload  lots,  f.o.b.  St.  Louis: 
6-in.,  30-ft.,  $5.85;  7-in.,  30-ft.,  $8.75;  7-in.,  35-ft..  $14.35: 
7-in.,  40-ft.,  $18.30;  7-in..  45-ft.,  $21.30.  Since  these  lower 
prices  were  made  effective  there  has  been  some  improvement 
in  demand,  though  there  are  no  orders  for  large  amounts. 
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Utilities  are  buying  only  for  small  extensions  and  stock  re- 
placements. 

Cross-Arms. — Sales  show  some  improvement  and  there 
are  a  number  of  attractive  inquiries.  Representative  prices 
on  fir  arms,  size  3i-in.  x  44-in.,  are:  3-ft.,  $40.43  per  100; 
4-ft.,  $53.90;   6-ft'.,  $80.86;   10-ft.,  $135,  all  f.o.b.  St.   Louis. 

Pole-Line  Hardware. — Improved  sales  have  been  noted 
since  the  reduction  around  November  1.  Stocks  are  suffi- 
cient to  take  care  of  all  small  orders,  but  factory  shipment 
would  have  to  be  made  for  any  order  of  magnitude. 

Insulators. — Better  demand  is  experienced  for  both  glass 
and  porcelain.  Local  stocks  are  complete  in  all  standard 
sizes  up  to  6,600  volts,  and  immediate  factory  shipment  can 
be  made  in  any  standard  size  of  higher  voltage. 

Meters. — Utilities  throughout  the  entire  territory  are 
making  substantial  purchases.  The  St.  Louis  central-sta- 
tion company  for  the  past  year  has  gained  more  than  1,000 
customers  per  month,  necessitating  large  orders,  principally 
of  the  residential  and  commercial  lighting  tjiJe.  Industrials 
are  buying  recording  meters  in  good  volume,  especially  de- 
mand meters,  for  more  economical  factory  operation.  Job- 
bers' stocks  are  well  in  line  with  the  requirements.  Buying 
is  done  on  a  very  conservative  basis. 


SAN  FRANCISCO 

As  the  holidays  draw  nearer  business  conditions  seem 
better,  although  much  business  is  of  seasonable  character. 
In  making  their  estimates  of  1922  business  local  jobbers 
and  dealers  are  figuring  on  anjnvhere  from  75  per  cent  to 
100  per  cent  of  that  of  the  present  year. 

Rubber-Covered  Wire. — For  the  past  few  days  salesmen 
have  been  eagerly  seeking  rubber-covered  wire  business,  on 
the  rumor  of  an  advance.  This  advance  is  about  5  per 
cent  and  brings  No.  14  single-braid  solid  in  5,000-ft.  lots 
to  an  approximate  price  of  $7.40  per  1,000  ft.  There  is  a 
5  per  cent  higher  price  in  coil  lots.  Local  stocks  are  woi-k- 
ing  down  nicely  from  the  overstocks  prevalent  during  mid- 
year. Several  good  dealer  orders,  in  some  cases  amounting 
to  100,000  ft.  have  been  reported. 

Medical  Apparatus. — Such  electrical  devices  as  violet- 
ray  machines  are  in  demand,  there  being  prevalent  much 
sickness  caused  by  the  long  dry  spell.  The  best  seller  is  the 
twenty-five-dollar  type  of  machine  equipped  with  a  general 
applicator.  There  is  a  steady  call  also  for  vibrators,  al- 
though this  call  is  usually  for  a  few  machines  at  a  time, 
probably  because  of  the  small  inducement  of  only  50  cents 
per  vibrator  offered  for  dozen  lots. 

Christmas-Tree  Outfits. — Jobbers'  stocks  have  been  re- 
ceived and  generally  distributed  on  orders  dating  back  to 
spring.  There  is  a  much  better  call  this  year  than  last, 
probably  because  of  the  stimulating  effect  of  new  styles. 
A  new  outfit  composed  entirely  of  fancy  lamps  retailing 
complete  for  $17  is  being  widely  displayed.  Standard  out- 
fits are  listing  at  $5  for  eight-light  series  sets.  Complete, 
costing  the  dealer  $3  in  single  lots  and  $2.50  each  in  ten 
lots,  and  with  special  prices  quoted  on  orders  of  500,  which, 
however,  are  very  scarce.  The  fifty-lot  requirement  has 
been  discontinued  in  line  with  the  determination  to  give 
maximum  prices  on  comparatively  small  amounts. 

Holiday  Goods. — All  things  considered,  the  electrical  gifts 
for  the  holidays  will  be  sold  in  a  much  higher  proportion 
this  year  than  previously.  The  recent  industrial  show  held 
in  San  Francisco,  in  which  about  twenty  dealers  maintained 
booths,  displaying  socket  appliances,  gave  satisfactory  evi- 
dence that  the  buying  public  will  pay  more  attention  to 
the  gift  possibilities  of  electrical  appliances  this  year.  Fur- 
thermore, the  Christmas  campaign  was  not  started  too  soon 
this  year,  but  has  been  allowed  to  accumulate  its  own  im- 
petus, and  many  dealers  reported  better  business  on  Dec.  1 
than  they  had  during  holiday  week  last  year.  However, 
this  business  is  nearly  all  for  outfits  and  small  heating 
and  cooking  appliances,  and  business  on  the  larger  appli- 
ances is  reported  slow.  Nearly  all  prospective  customers 
say  that  they  will  defer  their  purchases  until  after  the 
first  of  the  year. 


SALT  LAKE  CITY— DENVER 

In  an  effort  to  get  the  Interstate  Commerce  Commission 
to  revert  to  the  freight  rates  that  prevailed  in  1917,  five 
governors  of  Intermountain  states  are  preparing  data  to 
show  that  the  pi'esent  rates  are  stifling  progress  and  dis- 
couraging reclamation  work.  The  sum  of  $1,500,000  will 
soon  be  distributed  by  the  Sugar  Beet  Finance  Corporation. 
This  will  be  a  boon  particularly  to  country  banks  and  will 
enable  growers  to  square  up  many  of  their  debts.  There  is 
less  demand  for  loans  than  has  prevailed  for  some  time,  and 
it  is  expected  that  there  will  be  a  slight  easing  of  the 
money  market.  Holiday  buying  is  proceeding  at  a  good 
rate,  with  every  conceivable  kind  of  mei'chandise  being 
urged  as  appropriate  for  gift  giving.  Electrical  merchants 
are  vigorously  pushing  their  wares,  under  the  slogan  "Make 
this  an  electrical  Christmas."  There  is  a  fair  demand  for 
hollow  ware,  flashlights  and  vacuum  cleaners.  A  mild,  open 
December  is  permitting  considerable  residence  construction, 
making  business  fair,  at  least,  for  energetic  contractor- 
dealers.  Jobbers  are  able  to  appraise  the  year  1921  with 
fair  accuracy.  That  the  jobbing  business  in  electrical  sup- 
plies has  fallen  off  more  than  30  per  cent  seems  quite  cer- 
tain. 

Pole-Line  Material. — No  department  of  the  electrical  job- 
bing industry  here  has  suffered  a  greater  shrinkage.  There 
has  been  scarcely  a  construction  project  of  any  size  and  the 
demand  for  materials  has  been  very  small. 

Switchboards. — Manufacturers  of  switchboards  report  a 
quiet  period.  At  no  time  during  the  year  have  they  run  to 
production  capacity.  High  cost  of  materials  and  labor  keep 
the  price  well  up. 

SEATTLE— PORTLAND— SPOKANE 

Evidence  of  the  permanent  character  of  the  business  re- 
vival which  set  in  during  the  late  summer  and  fall  is  re- 
ported from  all  sections  of  the  Northwest.  Shipping  at  the 
ports  of  Seattle  and  Portland  has  increased  so  rapidly  this 
fall  that  it  has  been  found  necessary  to  increase  terminal 
and  drydock  facilities.  Building  is  active  throughout  the 
Northwest,  and  several  large  project's  have  been  announced 
lately,  one  of  them  being  a  ground  fill  at  Portland  for  a 
large  Union  freight  terminal.  The  port  of  Portland  plans 
extensive  harbor  improvements  in  connection  with  the  ter- 
minal pi'oject.  The  employment  situation  shows  improve- 
ment. Lumber  production  is  about  18  per  cent  below 
normal. 

Electrical  jobbers  report  business  good  with  the  Christ- 
mas trade  holding  the  center  of  the  stage.  However,  por- 
celain, wiring  supplies  and  other  electrical  goods  which  go 
into  residence  construction  are  selling  very  well.  Portland 
jobbers  report  the  demand  for  hollow  ware  better  than  last 
year.  There  seems  to  be  a  slight  tendency  on  the  part  of 
retailers  to  let  the  jobbers  carry  their  holiday  stocks,  al- 
though this  tendency  is  not  marked.  Contractor-dealers 
report  business  good,  but  holiday  business  is  not  so  active 
as  it  should  be  and  it  is  not  probable  that  it  will  equal 
that  of  last  yeai\  Spokane  has  just  staged  its  first  elec- 
trical show,  which  was  attended  by  fully  15,000  persons. 
The  educational  results  in  the  use  and  possibilities  of  elec- 
trical appliances  and  equipment,  it  is  felt,  will  more  than 
justify  the  expense  of  staging  the  exhibit.  Jobbers'  stocks 
in  Spokane  are  good,  with  the  exception  of  high-tension 
insulators. 

Lamps. — The  demand  for  lamps  continues  to  be  very 
active.  The  40,  50,  75  and  100-watt  sizes  in  "Mazda  B"  and 
"Mazda  C"  lamps  move  in  greatest  volume,  although  there 
is  a  marked  tendency  toward  greater  use  of  bowl-frosted 
lamps  in  than  in  the  past. 

Heaters. — This  class  of  goods  has  been  quite  active  for 
the  past  two  months  and  continues  to  move  well.  The  small 
reflector  type  heaters  are  the  most  popular.  Heaters  rated 
at  from  1  kw.  to  5  kw.  arc  very  active  sellers  in  Tacoma 
where  the  house-heating  customers  have  doubled  in  num- 
ber each  year  for  the  past  three  years  on  account  of  the 
very  low  rate  offered  to  this  class  of  load.  Portland  re- 
ports stocks  of  single-coil  radiant  heaters  almost  depleted. 
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Allis-Chalmers  Business  Better 
in  October  and  November 

An  encouraging  increase  in  both 
October  and  November  business  has 
been  announced  by  the  Allis-Chalmers 
Manufacturing  Company,  and  from 
present  indications  the  current  month 
will  be  equally  good.  Incoming  busi- 
ness in  the  two  months  past  exceeded 
billings  for  the  first  time  in  months, 
the  corner  appai-ently  having  been 
turned  in  November.  October  bookings 
of  new  business  were  approximately 
$200,000  in  advance  of  billings,  which 
were  $1,520,000.  November  bookings 
equaled  those  of  the  preceding  month. 


dated  by  manufacturers,  jobbers  and 
contractors.  Repair  work  absorbs  a 
good  deal  of  non-metallic  flexible  con- 
duit from  month  to  month,  and  even 
a  slight  increase  in  purchases  for  stock 
would  help  the  situation  nrtaterially. 
Mr.  Murphy  said  that  his  own  company 
anticipates  an  improvement  in  demand 
soon  after  the  inventory  period  is  over. 


Mueller  Company  Disposes  of 
Sales  Agencies 

The  growth  of  the  manufacturing  end 
of  the  Mueller  Electric  Company, 
Cleveland,  makers  of  battery  clips  and 
Other  attachments,  has  been  so  rapid, 
according  to  the  announcement  of  the 
company,  that  it  has  been  necessary  to 
dispose  of  several  manufacturer's 
agencies  and  devote  all  the  attention 
to  manufacturing.  The  companies  rep- 
resented included  the  Philadelphia 
Insulated  Wire  Company,  the  Anchor 
Webbing  Company  and  the  Scranton 
Button  Company.  The  good  will  of 
this  department  of  the  company  was 
turned  over  to  J.  E.  Black,  a  former 
employee,  the  new  arrangement  going 
into  effect  on  December  1. 


Chicago  Pneumatic  Announces 
Improvement 

The  Chicago  Pneumatic  Tool  Com- 
pany, Chicago,  has  announced  that 
November  sales  were  the  best  of  any 
month  this  year  and  that  December 
is  expected  to  be  still  better.  Sales 
are  now  running  between  35  per  cent 
and  40  per  cent  of  normal.  .Business 
is  dependent  to  a  large  extent  on  rail- 
road and  equipment  shop  buying.  The 
manufacturers  have  been  buying  in 
good  quantities  lately,  but  the  railroads 
have  been  slow.  Although  the  roads 
are  in  need  of  tools,  they  have  not  the 
money  to  buy  them. 


Confidence  Growing  in 
Loom  Market 

"Facing  1922  business,  I  believe  that 
the  outlook  is  far  better  for  loom  sales 
than  it  was  a  year  ago,"  said  D.  H. 
Murphy,  president  American  Wiremold 
Company,  Hartford,  Conn.,  last  week 
to  a  representative  of  the  Electricax, 
World.  Mr.  Murphy  holds  that  the 
"housecleaning"  period  of  this  branch 
of  the  industry  is  practically  over,  and 
that  while  present  orders  are  chiefly 
for  current  requirements  owing  to  the 
iisinclination  of  jobbers  to  purchase  to 
uny  marked  extent  for  stock,  a  better 
feeling  is  evident  throughout  the  traile. 
Stocks,  he  stated,  are  now  well  liqui- 


.Sieben  Company  Gets  Production 
Under  Wa^' 

The  Sieben  Manufacturing  Company, 
Kansas  City,  Mo.,  is  now  in  its  new 
location  at  914  Genesee  Street,  Kansas 
City,  and  production  of  its  Sieben 
"All-in-One"  electric  washing  machine, 
drier  and  ironer  has  been  started.  The 
new  building  is  three  stories  high  and 
has  ample  room  for  manufacturing, 
assembling  and  storing.  Henn,-  Sieben 
is  president  of  the  company,  and  H.  F. 
Walker  is  sales  and  advertising  man- 
ager. The  general  offices  are  in  the 
Gumbel  Building.  Kansas  Citir. 


Mutual  Electric  Now  Making 

Safety  Switches 

The  Mutual  Electric  &  Machine  Com- 
pany, Detroit,  Inanufacturer  of  open- 
knife  switches  and  other  electrical 
products,  will  soon  place  on  the  market 
a  line  of  safety-type  switches,  an  en- 
tirely new  product  for  the  company. 
They  will  be  sold  under  the  trade  name 
of  "Bulldog"  switches. 


Walla  Walla  Company's 
Receivership  Ended 

The  Electric  Equipment  Company, 
Walla  Walla,  Wash.,  which  has  been  in 
the  hands  of  B.  E.  McCain  of  the  West- 
ern Electric  Company  as  receiver,  has 
been  purchased  by  A.  W.  Morey  and 
A.  H.  Cash,  who  have  been  identified 
with  the  old  company  for  some  time. 


G.  E.  to  Pay  Supplementary 
Compensation 

The  General  Electric  Company  has 
announced  that  the  5  per  cent  supple- 
mentary compensation  for  employees 
in  the  service  of  the  company  for  five 
years  or  more  would  be  paid  for  six 
months  ending  Dec.  31.  1921.  The  5 
per  cent  supplementary  compensation 
for  six  months  ending  June  30,  1921, 
amounted  to  $1,067,899  and  benefited 
24,773  employees. 


U.  S.  Light  &  Heat  Not  Involved 
in  Willys  Receivership 

A  statement  has  just  been  issued  by 
the  U.  S.  Light  &  Heat  Corporation, 
Niagara  Falls,  maufacturer  of  farm 
light  plants  and  other  apparatus,  that 
the  company  is  not  affected  by  the 
recent  receivership  of  the  Willys  Cor- 
poration. The  statement  has  been 
issued,  according  to  C.  O.  Miniger, 
president  of  the  company,  because  of 
an  impression  that  the  company  is  one 
of  the  component  parts  of  the  Willys 
Corporation,  this  idea  ha\'ing  been 
strengthened  by  the  appointment  of 
Mr.  Miniger  as  receiver  of  the  bank- 
I'upt  company.  The  statement  declares 
that  the  only  connection  betwen  the  two 
companies  is  that  of  preferred-stock 
ownership  by  the  Willys  Corporation 
in  the  U.  S.  Light  &  Heat  Corporation, 
and  the  latter  company  wll  continue 
to  operate  as  before.  Mr.  Miniger  is 
also  president  of  the  Electric  Auto  Lite 
Company,  one  of  the  divisions  of  the 
Willys  Corporation. 


Sees  Approaching  Business 
Revival  in  More  Advertising 

The  infallible  si^  of  a  business  re- 
vival, more  advertising,  is  at  hand,  ac- 
cording to  the  Electrical  Trade,  the 
house  organ  of  the  Electric  Appliance 
Company,  Chicago.  There  has  been  a 
drop  in  business,  the  publication  states, 
and  finances  have  been  poor,  but  within 
the  last  month  there  has  been  displayed 
a  sure  sign  of  better  times. 

"We  refer  to  the  condition  of  the 
paper  business,"  the  article  continues. 
"For  the  past  twenty  years  it  has  been 
found  that  when  the  demand  for  paper 
increases  the  whole  trend  of  business 
receives  a  decided  upward  trend  within 
three  months.  Today  we  understand 
that  the  large  paper  corporations  are 
selling  more  of  their  products  than  they 
have  at  any  time  in  the  past  year. 
What  does  this  mean? 

"Simply  this — that  the  industries  are 
starting  to  spend  money  for  advertis- 
ing— that  they  are  ready  to  go  ahead 
with  a  drive  for  better  b'isiness — that 
the  present  condition  is  not  a  'castle  in 
the  air'  sort  of  optimism,  but  that  a 
concrete  proof  of  a  revival  of  business 
is  at  hand.  Advertising  should  show 
its  effect  to  some  degree  at  least  in 
three  months.  Good  effects  mean  good 
business." 


Foreign  Installation  Contracts 
Announced 

Some  interesting  large  foreign  orders 
for  American  electrical  equipment  have 
been  announced  during  the  past  two 
weeks.  They  include  a  Spanish  rail- 
road electrification  project  and  units  for 
plants  in  South  America,  Japan  and 
Mexico. 

The  contract  for  the  electrification  of 
40  miles  of  the  Spanish  Northern  Rail- 
way was  obtained  by  the  International 
General  Electric  Company  and  its 
associated  company,  the  Sociedad  Iber- 
ica  de  Constructiones  Electricas.  This 
initial  order  covers  the  most  recent  and 
one  of  the  largest  European  railway 
electrification  projects  now  under  de- 
velopment. The  high-voltage,  dii-ect- 
current  system  will  be  employed.  The 
equipment  will  consist  of  six  78-metnc- 
ton,  six-motor  locomotives,  two  com- 
plete substations,  each  comprising  two 
1,500-kw.,  three-unit  motor  generator 
sets,  transfoiTners  and  switchgear  and 
the  material  necessary  for  line  con- 
struction. The  project  comprises  about 
40  miles  of  the  Leon-Gijon  branch  of 
the  railway,  running  through  the 
mountains  between  Ujo  and  Busdongo. 
The  traffic  is  very  heavy  and  the  grades 
are  hea\-j'.  The  locomotives  are  to  be 
of  the  freight  type  and  vnW  be  arranged 
for  regenerative  braking.  Tliey  will 
operate  at  3,000  volts.  The  order  is 
said  to  involve  over  $1,000,000. 
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Orders  for  plant  equipment  include 
one  received  by  the  Westinghouse  Elec- 
tric International  Company  through  its 
Japanese  agents,  Takata  &  Company, 
from  the  Daido  Denrioku  K.  K.  (the 
Daido  Electric  Power  Company),  Japan, 
for  electrical  apparatus  for  two  large 
hydro-electric  plants.  The  total  value 
of  this  order  is  about  $2,000,000.  These 
plants  are  to  form  a  part  of  a  "super- 
power" system  for  the  Tokio  district. 
The  current  for  the  Japanese  system  is 
to  be  ti-ansmitted  at  1.54,000  volts.  This 
is  the  second  large  order  that  this  com- 
pany has  received  from  Japan  within 
the  last  few  weeks,  the  other  being  for 
switching  equipment  for  the  Tokio 
Electric  Company  and  amounting  to 
approximately  $1,000,000. 

Two  other  important  plant  equip- 
ment contracts  have  been  closed  by  the 
International  General  Electric  Com- 
pany. The  larger  of  the  two,  for  both 
of  which  Gennan  interests  were  bid- 
ding, is  for  the  new  Tepexic  develop- 
ment for  the  Mexican  Light  &  Power 
Company.  This  project  calls  for  55,000 
additional  horsepower,  using  two  14,400- 
kw.  generators.  The  other  contract  is 
for  an  additional  7,000-kw.  steam-tur- 


Empire  Company  Acquires 
"Elektro"  Rights 

Rights  to  the  manufacture  and  sales 
of  "Elektro"  appliances  have  been 
secured  by  the  Empire  Ti-ansformer 
Company,  Chicago.  This  includes  flat- 
irons,  percolators,  toasters  and  a  toy 
range.  Some  changes  have  been  made 
in  these  products  by  the  Empire  com- 
pany and  production  has  already  been 
started.  According  to  William  Seck- 
inger,  vice-president  of  the  company, 
each  product  has  to  pass  an  engineer's 
test  before  it  is  allowed  to  be  put  on 
the  market. 


D.  Cmmpton  is  vice-president  and 
treasurer  of  the  new  organization.  For 
the  last  fourteen  years  he  has  been 
purchasing  agent  and  storekeeper  of 
the  British  Westinghouse  Electric  & 
Manufacturing  Company,  Ltd.  Before 
that  he  was  connected  with  the  bureau 
of  purchases  of  the  parent  company. 


"Yale"  Electric  Tractors  Win 
Over  Foreign  Competitors 

An  installation  of  eight  "Yale"  elec- 
tric industrial  tractors,  each  with  a 
haulage  capacity  of  20,000  lb.  to  30,000 
lb.  in  trailer  units,  has  been  made  at 
Rotterdam,  Holland,  in  the  face  of 
sharp  competition  by  European  manu- 
lacturers. 

The  installation,  for  N.  V.  Thorn- 
sen's  Havenbedruf,  is  used  for  pier 
service,  and  it  is  noteworthy  that  each 
tractor  with  trailer  equipment  replaces 


AMERICAN  TRACTOR  FLEET  RECENTLY  INSTALLEH)  AT  HOLLAND  SEIAPORT 


bine  unit  for  Montevideo.  In  connection 
with  this  order  bids  were  advertised 
and  rejected  three  times  over  a  peinod 
of  six  months,  resulting  in  the  final 
award  to  the  International  General 
Electric  Company.  German  prices  on 
this  installation  were  about  30  per  cent 
lower  than  the  American  quotations, 
but  German  delivery  was  long  and  un- 
certain. This  fact  largely  influenced 
the  awarding  of  the  contract. 

Apex  Branch  to  Have 
Own  Building 

A  two-story-and-basement  building, 
50  ft.  X  115  ft.,  to  cost  about  $60,000, 
is  to  be  erected  for  the  Kansas  City 
branch  of  the  Apex  Electrical  Distrib- 
uting Company.  The  branch  has  had 
a  phenomenal  growth,  having  been 
started  less  than  two  years  ago  in  a 
small  second-floor  location.  At  that  time 
the  force  consisted  of  a  stenographer 
and  twenty  field  men.  It  has  now  been 
enlarged  to  fifty  office  employees  and 
600  field  men.  The  new  building  will 
be  at  1405-07  Walnut  Street. 


Chapman  Valve  Resumes 
Full  Time 

The  Chapman  Valve  Manufacturing 
Company,  Springfield,  Mass.,  announces 
that  its  plant  there  has  resumed  full- 
time  working  operations.  The  full 
working  force  numbers  between  700 
and  800  men.  The  step  is  ascribed  to 
better  business  conditions.  Until  lately 
the  plant  operated  on  a  basis  of  five 
days  a  week. 


seven  men.  James  C.  Morgan,  man- 
ager material  handling  equipment  sales, 
Yale  &  Towne  Manufacturing  Com- 
pany, Stamford,  Conn.,  recently  in- 
formed a  representative  of  the  Elec- 
trical World  that  this  fleet  of  elec- 
tric industrial  tractors  is  expected  to 
pay  for  itself  inside  of  a  year,  owing 
largely  to  the  decrease  in  turn-around 
time  effected  in  the  case  of  vessels  sub- 
ject to  wharfage  expenses.  It  is  in- 
teresting to  American  manufacturers 
that  although  German  quotations  on 
this  fleet  were  about  .50  per  cent  of 
those  made  by  the  successful  bidder, 
the  contract  was  awarded  to  the  Amer- 
ican producer  on  the  basis  of  demon- 
strated quality  of  equipment. 

New  Company  to  Manufacture 
Insulating  Materials 

The  L.  Robinson  Corporation,  with 
headquarters  at  8-10  Bridge  Street, 
New  York  City,  has  been  formed  to 
manufacture  insulating  materials.  The 
main  laboratories  of  the  company  will 
be  maintained  in  New  York,  while  fac- 
tories will  be  located  in  Newark,  N.  J., 
and  in  St.  Louis.  Arrangements  have 
been  made  for  representation  in  Canada. 

The  company  will  be  headed  by  L. 
Robinson.  Mr.  Robinson  has  had  a 
long  experience  in  the  production  and 
marketing  of  insulating  materials,  hav- 
ing been  in  charge  of  the  insulating 
department  of  the  SUindard  Varnish 
Works  for  the  past  fifteen  years.  Be- 
fore that  he  was  connected  with  vari- 
ous electric  railway  companies  in  the 
United  States,  Canada  and  France.   W. 


The  Dry-Kold  Refrigerator  Com- 
pany, Niles,  Mich.,  manufacturer  of 
electric  refrigerators,  is  erecting  an 
addition  to  its  plant,  which  will  in- 
crease the  floor  space  of  the  machina 
department  by  2,000  ft. 

The  U.  S.  Ball  Bearing  Manufactur- 
ing Company,  4535  Palmer  Street,  Chi- 
cago, is  adding  a  one-story  brick  forge 
shop  to  its  present  plant  which  will  be 
used  for  manufacturing  ball-bearing 
rings. 

The  Blaw-Knos  Company,  Pittsburgh, 
Pa.,  manufacturer  of  steel  ti'ansmission 
towers,  has  announced  the  removal  of 
its  New  York  office  from  the  City  In- 
vesting Building  to  the  Carbide  and 
Carbon  Building,  Forty-second  Street 
and  Madison  Avenue. 

The  Carter  Electric  Company,  Ko- 
konio,  Ind.,  wholesale  and  retail  dealer 
in  electrical  supplies,  is  erecting  a  new 
two-story  building  to  house  its  retail, 
wholesale  and  motor-winding  depart- 
ments. 

The  Metropolitan  Electric  Appliance 
Company,  246  Third  Avenue,  New  York 
City,  electrical  jobber,  has  changed  its 
name  to  the  Metropolitan  Electrical  Dis- 
tributors. 

The  Packard  Electric  Company,  War- 
ren, Ohio,  has  appointed  White  &  ConT 
verse,  Metropolitan  Life  Building,  St. 
Paul,  sales  engineers,  as  its  representa- 
tives for  that  territory. 

The  Paramount  Electric  Supply  & 
Fixture  Company,  Philadelphia,  electri- 
cal supply  jobber,  has  acquired  the  en- 
tire building  at  251  Market  Street, 
where  it  will  carry  a  full  line  of  elec- 
trical supplies,  fixtures  and  appliances. 
The  company  is  prepared  to  supply  the 
stores,  small  jobbers  and  electrical  con- 
tractors. 

.  The  Lewis  Electric  Company,  Minerva, 
Ohio,  is  erecting  a  new  plant,  consist- 
ing of  a  main  building,  02  ft.  x  162  ft., 
two  stories;  a  one-story  building,  20 
ft.  X  40  ft.,  and  a  power  plant,  20  ft. 
X  25  ft.  J.  C.  Lewis  is  president  of  the 
company. 

The  Bestove  Appliance  Company, 
Seattle,  Wash.,  has  recently  filed  ar- 
ticles of  incorporation  for  the  purpose 
of  engaging  in  the  manufacture  and 
sale  of  various  electrical  appliances  on 
patents  issued  to  William  Barker.  J. 
A.  Dougan,  New  York  Block,  Seattle, 
is  president  of  the  company. 

The  .Automatic  Electrical  Machine 
Company  of  San  Francisco  has  recently 
perfected  a  line  of  automatic  time 
clocks,  dating  machines  and  automatic 
canceling  machines  and  is  preparing 
to  erect  a  factory  in  Oakland,  Cal.,  for 
the  manufacture  of  its  products.  H.  G. 
Lundgren  is  the  inventor  of  the  devices 
and   president   of  the   company. 

The  Raker-Joslyn  Company,  manu- 
facturer's agent  on  the  Pacific  Coast, 
has  recently  purchased  the  office  and 
warehouse  building  of  the  Northwest 
Trading  Company.  Seattle,  as  a  perma- 
nent home  for  its  Pacific  Northwest 
business.  The  building  is  a  one-story- 
and-basement  stnicture,  60  ft.  x  100 
it.,  and  is  built  for  both  warehouse  and 
office  rumosps. 
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Foreign  Trade  Notes 


'l-HR  VICTORIA  ELECTRICITY  CO.M- 
MISSION  KECOiVniENUS  THIC  PLK- 
•IIASE  Oli-  COAI.  BKIQUETTING  PLANT 
kUGm  GERMAN  COMPANY.  — The  Vic- 
loria  Electricity  Commission,  according  to 
{■metrical  IndnstriKs,  is  reported  to  have 
recommended  the  purchase  of  a  coal  bri- 
ouettlng  plant  from  the  Zeitz  Compan\ 
of  Halle  Germany.  The  chairman  explam.s 
that  after  exhaustive  inquiries  extending 
over  manv  months  it  was  found  that  only 
in  Germany  <-ould  the  special  knowledge 
and  efficient  machinery  required  be  found. 
An  Initial  plant  capable  of  turning  out  96,- 


01^0  Ton's   of    brown-co-al    briquettes    will    be     of  50   cycles  per  second  for  . 


ban  lines  of  the  Nagoya  Electric  Railway 
Company.  The  directors  of  the  new  com- 
pany, It  is  reported,  are  all  members  of  the 
Nagoya  Electric  Railway  Company  direc- 
torate, and  it  is  understood  that  the  above 
action  is  preliminary  to  municipal  owner- 
ship of  the  Nagoya  street  railway,  a  matter 
which  has    been    ij-nding  many    months. 

BRITI.SII  ELECTRICAL  STANDARDS 
IN  .SOUTH  AFRICA. — The  .South  African 
branch  of  the  British  Engineering  Stand- 
ards Association,  according  to  the  Sovth 
African  Mining  and  Engineering  Jaurnal 
of  Oct.  8.  has  issued  a  copy  of  the  "British 
Standard  Electrical  Pressures  for  New  Sys- 
tems of  Installations,"  as  publl.shed  by  the 
British  Engineering  Standard  A.ssociation. 
These  standards,  as  well  as  the  frequency 
per  second  for  all  alternating- 
recommended 
cal  section  ot 
associa- 


Foreign  Trade  Opportunities 


to  enter 

um- 

ined 

Domestic 


A  merchant  in  India  (No.  405)  desires 
to  secure  an  agency  for  the  sale  of  elec- 
trical appliances,  such  as  lamps,  wires, 
switches,  lamp  holders,  etc. 

A  firm  of  importers  in  Sweden  (No.  408) 
desires  to  secure  the  representation  of 
manufacturers  or  wholesalers  of  electro- 
lytic copper  wire,  metal  goods,  etc. 

A  merchant  in  Italy  (No.  412)  desires  to 
purchase  or  secure  an  agency  for  the  sale 
ot  electrical  supplies. 

The  agency  and  purchase  is  desired  by  a 
mercantile  firm  in  Norway  (No.  416)  of 
electrical  apparatus  and  supplies,  electrical 
tiousehold  utensils,  cables,  wire,  etc. 

A   mining  company   in   Wales    (No.   421) 

desires     to     purchase     electrical    equipment 

for   its   works,   with  a   view   of   substituting 

lectricity  for  steam  and  to  replace  obsolete 


the    plant    is    esimiaic"    "^    """  V"i  ";„  Tn~ 

subsequent   expans  ons  fJ-i^n  ^^r<='S,V°om- 

crease   this  amount  to    £7o0.000.      l"e  com 

niission  will  also  acquire  boilers,  building.s. 

SectH?  plant   and    other   mater  a      the  cost 

nf  which   is  estimated  at   iHii.D'n). 

^4?^t.(>AM^ON  OF  KL^CTRIC  COM-     ,,^«;;;;^^-.'-l^ -P^[;-?t^S' i^  1^' 

San^^'^fve^ttkertlaTe'  Pn    Japan'     The     Commerce,   Washington,   by   mentioning  th^ 
Minister  of  Communications  is  said  to  be  in     number: 

favor  of  a  proposal  for  bringing  under  one  • 

management  all  the  electric  companies  in 
Japan.  As  a  preliminary  step  a  great  many 
minor  mergers  of  companies  operating  in 
different  districts  have  -already  taken  place. 
The  following  amalgamations  were  men- 
tioned in  a  recent  arti<le  in  the  ./apan.  Times. 
The  Associated  Electric  Power  Company, 
capitalized  at  100.000,000  yen  is  composed 
ot  three  leading  companies  and  will  absorb 
three  more,  thus  giving  it  control  of  cen- 
tral Japan.  The  Tokio  Electric  Company 
is  planning  to  acquire  four  or  Ave  more 
companies  and  will  increase  its  capital  to 
nearly  200.000.000  yen.  In  the  Hokkaido 
the  Fuji  Electric  Company  has  absorbe(l 
five  other  companies.  An  amalgamation  Ot 
all  the  large  and  small  companies  operat- 
ing in  Kynshiu  is  under  consideration. 

mPORT.\TION    OF   ELECTRICAL   MA-      

Ch'iNERY  in  JAPAN. — The  importation  of     machinery, 
electrical    machinery    in    Japan,    in    spite    of  ELECTF 

increase  in  production,  continues  to  gi-ow, 
according  to  Electrical  Industrtis,  arid  it  is 
probable  that  the  more  her  industries  develop 
the  more  machinery  will  be  required  from 
abroad,  as  it  will  be  a  long  time  before 
production  will  meet  all  requirements.  In 
1914  Great  Britain  supplied  about  50  per 
cent  of  the  machinery  and  Germany  and 
the  United  States  most  of  the  rest.  The 
water-turbine  machinery  for  the  various 
plants  delivered  and  on  order  since  Janu- 
ary. 1920.  up  to  the  end  of  June,  1921. 
totals  260.000  hp.  in  machinery  oiderea 
abroad  and  150,000  hp.  in  machinery  made 
in  Japan.  In  addition  to  this,  another 
250.000  hp.  will  be  ordered  during  this  year, 
including  the  190.000-hp.  plant  of  the  Fbr- 
mosan  Hydro-Electric  Company,  a  project 
which  is  of  a  semi-government  nature  and 
which  will  supply  power  to  the  whole  of 
t'ormosa. 

■ELECTRICAL  CONSTRUCTION  I N 
JAP.VN. — According  to  reports  from  tlie 
American  consulate  at  Nagoya,  Japan,  the 
Japanese  electrical  companies  are  actively 
pushing  both  hvdro-electric  and  electric 
railway  construction.  The  Nippon  Electric 
Power  Company,  Ltd.,  the  consul  states,  h.is 
been  supplied  with  energy  by  the  Ibigawa 
Company  (the  new  water-power  company 
supplying  Osaka)  since  June  24.  starling 
with  5,000  kw.,  this  to  be  Increased  to 
19,000  kw.  during  the  year.  The  principal 
transmission  line  will  pass  Seto,  Kosaka. 
Kuno,  Mase,  Kawataka  and  Itogawa.  It  Is 
planned  to  increase  the  supply  so  that 
40,000  kw.  will  be  available  for  transmis- 
sion in  1923,  75,000  kw.  in  1924,  100,000  kw. 
in  1923  and  105.000  kw.  in  1926.  In  the 
electric  railway  field  the  Alchi  Electric  Rail- 
way Company  of  Nagoya  has  been  granted 
rights  for  an  extension  of  its  line  to  Oka- 
zalci.  and  it  is  expected  that  construction 
work  will  begin  soon.  This  company  has 
also  applied  for  permission  to  construct 
two  other  lines,  one  of  more  than  10  miles 
branching  from  Ota,  on  the  pr<sent  Toko- 
name  line,  to  Handa.  and  another  3  miles 
long  from  Tokonam.^  to  Handa  via  Narawa. 
Official  sanction  has  b>en  given  for  the 
construction  of  a  railway  between  Ol  and 
Tsukechi  in  (51fii  Prefecture.  A  company 
has  been  organized  with  a  capital  stock  of 
2.000.000  ven  ($997,000)  to  carry  out  the 
construction  and  operation  of  this  line. 
Flftv  per  cent  of  its  stock  has  been  taken 
bv  the  Daido  Electric  I'ower  Company.  .V 
franchise  has  been  granted  to  the  Nagoya 
Tetsudo  Kabushikl  Kalsha  (Nagoya  Kail- 
wav  Companv.  Hd. ).  a  newly  organized 
lompanv,  i  apitalized  at  12.000.000  yen  ($5 
982,0110).  which  Is  to  take  over 


ELECTRIC  EQUIPMENT  FOR  THE 
PROPOSED  WAIKATO  (NEW  ZEALAND) 
POWER  SCHEMR — Bids  will  be  received 
by  the  Public  Works  Department  of  New 
Zealand,  addressed  to  the  Secretary  Public 
Works  Teniier  Board,  Wellington.  New 
Zealand,  until  March,  1922.  according  to 
the  Electrical  Times,  for  two  2.500-kva.. 
three-phase.  50-cycle  alternators,  two  3,190- 
hp.  water  turbines  (Francis  type),  and  two 
exciter  sets,  each  consisting  of  one  200-kw.. 
direct-current  generator  and  one  350-hp. 
s.vn<hronous  motor,  together  with  a  Tlrrill 
regulator. 

New  Apparatus  and  Publications 


New   York    City,    is    marketing   an    electric 
light  and  power  plant  of  li  kw.  capacity. 

KITCHEN  APPLIANCE.— The  Play-O- 
Llte  Company,  Front  and  Warren  Streets. 
Worcester.  Mass..  is  mark»-ting  a  kitchen 
appliance,  ".Moto-Maid,"  for  beating  eggs, 
grinding  knives,  etc. 

TOY  TRANSFORMERS. — Sperr>'  &  Bltt- 
ner.  4  22  First  Avenue.  Pittsburgh,  manu- 
facturers' representatives  (electrical),  has 
placed  on  the  market  a  tox  and  bell  ring- 
ing transformer,  under  the  name  of  "Little 
BilL" 

AIR  CONT)ENSER. — The  General  Radio 
Company,  Massachusetts  .\venue  and  Wind- 
sor Street,  Cambridge  39,  Ma.ss.,  manufac- 
turer of  radio  and  electrical  laboratory 
apparatus,  has  recently  brought  out  a  new 
variable  air  condenser. 

WHITE  CEDAR  POLES.— The  Northern 
AMaite  Cedar  .Association.  Lumber  Exchange. 
.Minneapolis,  is  distributing  a  booklet  cov- 
ering its  Northern  white  cedar  poles. 

RED  CEDAR  POLES. — "The  Story  of 
Pentrex"  is  the  title  of  a  booklet  published 
by  the  Western  Red  Cedar  Association. 
Peyton  Building.  Spokane,  Wash.,  describ- 
ing a  new  method  of  butt  treating  of  the 
"Pentrex"   poles, 

CLEANING  SOLT-TIGX.  —  The  Oakley 
Chemical  Company,  22  Thames  Street,  New- 
York  City,  is  distributing  a  small  booklet 
entitled  "Oakite"  foj  Cleaning  Waste  and 
Wiping  Cloths  in  machine  shop,  metal- 
working  factories,  power  houses,  etc. 

THA-mNG  SET.  — The  Auto  Engine 
Works,  University  Avenue  and  Griggs 
Street,  St.  Paul,  has  developed  a  gaso- 
electric  thawing  f"Capital")  set  for  thaw- 
ing frozen  underground  pipes. 

ELECTRICAL  ACCE.^SORIES.  —  "Elec- 
trical Accessories  for  Laboratory  and  Com- 
mercial Use"  is  the  title  of  bulletin  No.  18 
distributed  by  the  .Standard  Scientific  Com- 
pany, corner  \\'est  Fourth  and  Barrow 
.Streets,  New  York  City,  covering  its  carbon 
compression  rheostats,  direct-current  meter- 
loaiiing  unit.s.  thumbar  terminals,  binding 
po.'..s  and  connectors,  etc 

PORTABLE  L.A.MP. — The  Waterbury 
Metal  Wares  Company,  Waterbury,  Conn., 
has  placed  on  the  market  an  adjustable 
lamp,  known  as  "Practi-Llte.*" 

-New  Incorporations 


ADJUSTABLE  L  .\  M  P  S  . —  S.  Robert 
Schwartz  &  Brother,  729  Broadway,  are 
distributing  catalog  No.  19.  describing, the 
"Esrobeit"  adjustable  desk  portables  and 
floor  lamps. 

MOTOR-GENERATOR  SETS. — The  Ideal 
Electric  &  .Manufacturing  Company.  Mans- 
field, Ohio,  is  distributing  bulletin  106. 
covering  its  different  types  of  "Ideal" 
motoi'-generator   sets. 

ELECTROPI^ATING  .\PPAR.4TUS.  — 
Bulletin  I117  issued  by  the  Ideal  Electrii  & 
.Manufacturing  Company.  Mansfield.  Ohio, 
describes  Its  different  types  of  motor-drlTea 
electro-plater  sets. 

BR.\SS  TUBING. — "Tube  Facts"  is  the 
title  of  a  booklet  published  by  the  Scovill 
Manufacturing  Company.  Waterbury.  Conn.. 
in  which  it  gives  sclentiflc  data  regarding 
the  brasses  and  other  metals  used  in  tlu' 
production  of  seamless  tubing  and  also 
describes  and  illustrates  the  different  pro- 
cesses involved  in  the  manufacture  of  tubing. 
HE.VTER — .\n  electric  heater  for  heat- 
ing rooms  and  keeping  food  and  drinks 
warm  has  been  placed  on  the  market  by 
the  Overland  Electric  Company,  4236 
Ogden  Avenue,  Chicago. 

R.\NGE. — ^The  H.  G.  Weeks  Manufactur- 
ing Company.  Hamilton,  Ohio,  has  brought 
out  an  electric  range  with  an  oven,  broiler- 
toaster  and  two  surface  burners. 

B.VTTERY  AND  .T.\R  HOLDER.  —  .\ 
device  for  holding  batteries  and  Jars  while 
removing  elements  has  been  placed  on  the 
market  bv  the  Service  Station  Sujiply  Com- 
pany. 30-32  East  Larned  Stre.t.  Detroit, 
under  the  name  of  the  "Hydrate"  battery 
and  Jar  gripper. 
,.,...  LIGHTING   PL..\NT. — The    Simplex   tUll- 

ubiir-   Itles     (.'orporatloii.     360     Madison     Avenue, 


New  Companies 


THE  S.\NDEERG  -  SHEPP.A.RD  CO.M- 
PANY,  Worcester,  Mass.,  has  been  incor- 
porated by  Herbert  V.  Sheppard,  Charles 
E.  Sandberg,  Gustaf  Erickson  and  James 
E.  Sheppard.  The  company  is  capitalized 
at  $100,000  and  proposes  to  manufacture 
electrical  appliances. 

THE  COLUMBUS  ELECTRICAL  SUP- 
PLY CO.Mi'.V.NY.  New  York.  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of 
S20.000  by  H.  and  M.  Ferber,  and  8.  W. 
Levlne.  261  Broadway.  The  company  pro- 
poses to  manufacture  and  deal  in  electrical 
equipment, 

THE  MURR.\Y-G.VRR  ELECTRIC 
ST.A.LL  ST.\RTING  COMPANY,  Wilming- 
ton, Del.,  has  filed  articles  of  intjrporation 
under  the  laws  of  the  State  of  Delaware 
with  a  capital  slock  of  $lo0,00i  to  manu- 
facture electrical  equipment.  The  company 
is  represented  by  the  Delaware  Charter 
Company,  904  Market  Street,  Wilmington. 

THE  MalXTOSH  ELECTRICAL  COR- 
POR.VTION  has  filed  articles  of  incorpora- 
tion under  the  laws  of  the  Stal"  of  Dela- 
ware with  a  capital  stock  of  $250,000  to 
manufacture  instruments  for  use  of  elec- 
tricity. T.  L.  Croteau.  M.  A.  Bruce  and 
C.  H.  Blaske,  Wilmington,  are  attorneys. 

THE  CITIZENS'  LIGHT  &  POWER 
COMP.\NY.  Fredericksburg.  Tex.,  has  been 
incorporated  with  a  capital  stock  of  $40,000 
by  J.  Stein,  Louis  Kott  and  Hugh  Basse. 

THE  ELECTRIC  DRAFT  HEATER 
C0RP0R.\T10.N.  914  South  .Michig-an  .\ve- 
nue,  Chicago,  111.,  has  been  incorporated 
with  a  capital  stock  >•(  $6.iiiiO  to  manufac- 
ture heating  devices,  etc.  The  incorporators 
ai-e  R.  E.  Leopold,  G.  W.  .\xelson  and  E.  A. 
Zimmerman. 

THE  TRIAD  ELECTRIC  COMPANY. 
Boston,  Mass..  has  b.eii  Incorporated  with 
a  capital  stock  of  $2:..iiiiO  to  manufactun- 
electrical  equipment.  The  ofllcei-s  of  the 
lonipanv  are  Edward  J.  .McCaffrey,  presi- 
dent, and  Aubrey  S.  McLood,  Bedford, 
Ma.-is.,  ti-easurer. 

THE  LITOMETER  COMP.VNY.  INC.. 
has  been  chartei.d  undtr  the  laws  of  the 
State  of  Rhode  Island  lo  manufacture  and 
deal  In  electric.il  acd  nii'.hanical  spe- 
cialties. The  incorporators  are  Justin  Hen- 
derson. Benjamin  T.  Tregoe  and  E.  Wojan. 
Headquarters  Will  be  maintained  In  Provi- 
dence. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Nov.  13.  1921.) 

1.397.239.       Electrolytic     Prodvctiox     of 

Hypochlorite      Soutioks  :      Henry      B. 

Slater.  Riverside.  Cal.     App.  filed  Nov.  9. 

1920. 

1,397.247.  STORAGB-B.^TTEniY-TESTING  IN- 
STRUMENT; John  W.  FitzGerald.  Detroit. 
Mich.  App.  filed  .March  26.  1920.  Elec- 
trical meter  to  record  condition  of  cliarge. 

1.397,249.  Household  Article:  Peter  F. 
Glenn.  Philadelphia.  Pa.  App.  filed  March 
3.  1920.  Portable  rotating  device  for 
polishing,  sharpening  knives,  etc. 

1,397.276.  Protective  Device:  Henry  G. 
French.  Schenectady.  N.  Y.  App.  filed 
Oct.    24,    1919.      Relay    of   induction   type. 

1,397,278.  Speed- Regulating  App.4ratus  : 
Valere  .4.  FSnn.  St.  Louis.  Mo.  App. 
filed  July  .').  1919.  Electromagnetically 
governing  speed  of  prime  movers. 

1,397,298.  Station.\rt  Induction  Appara- 
tus :  John  A.  Seede.  Schenectady.  N.  Y. 
App.  filed  Feb.  15,  1921.  Welding  trans- 
former. 

1.397,353.  Electric  Drive  for  Vehicles; 
Fred  Berger.  New  Y'ork.  N.  Y.  -Vpp.  filed 
Dec.  21.  1920.  Gasoline  motor  drives 
generator  which  supplies  main  driving 
motor. 

1,397,361.  PRESsmB  Variable  Resistance; 
Alexander  Churchward.  New  Y'ork.  N.  Y. 
App.  filed  -May  7,  19  20.  Well-cooled  car- 
bon pile. 

1397.363.  Insulating  En-d  Pi^vn: :  Lovell 
B.  Cole.  St.  Louis,  Mo.  App.  filed  Dec.  4. 
1920.  To  protect  windings  at  edge  of 
slot. 

1  397.396.  Planer  axd  System  or  Motor 
Control  Therefor;  Harold  L.  Blood. 
Plainfleld.  N.   J.     App.   filed  Jan,    7,   1918. 

1397.421.  Electric  Signal;  Richard  M. 
Hopkins.  Rutherford,  N.  J.  App.  filed 
Oct.  25.  1918.  Operated  by  comparatively 
weak  current. 

1397.432.  Signaling  System;  Charles  V. 
Logwood.  New  York,  N.  Y.  .\pp.  HUcl 
June  16.   1917.     Wireless. 

1  397  441.  Electrical  Measi'ri.ng  Instru- 
■  MENT :  Cai  1  D.  Miller.  RockviUe.  Alas.s. 
App    filed  .Vpril  5.  1919.     Static  voltmeter. 

1,397,449.     Electrically  Operating  Mech- 
anism FROM  a  Distance;  Ale.\ander  Par- 
shin,    London,    England.      App.    filed    Nov. 
20,  1918.     Suppre.ssing  sparking. 
(Issued   Nov.    22,    1921) 

1,397.514.  Process  for  Depositlng  a  Metal- 
lic Coating  on  Various  Metal  .Vrtu-lkh 
or  Objects;  Frederick  W.  Haine.s.  town- 
ship of  Sandwich  East,  Ontario,  Can. 
App.  filed   Sept.    28.   1918. 

1.397..'>62.  OxiDATio.v  and  Reduction  Proc- 
ess AND  Apparatus  Therefor;  Charles 
J.  Thatiher.  .\ew  York.  N.  Y.  App.  tllwl 
Jan.  24.  1920.  For  electrolytiially  oxi- 
dizing substances  such  as  anthracene. 

1.397.57.').  Selective  Audion  Amplifier; 
Lee  de  Foiest.  New  York.  N.  Y.  A|>p. 
filed  April  9.  1915  W.II  .iniplify  hlKh- 
frequeney  curr'ent.**  more  than  low  fre- 
quency  current.s. 

1.397.576.  TELF.ORAPHT;  Thomas  R.  Dixon. 
New  York,  N.  Y.  App.  filed  Nov.  1.  1917. 
Iniperffcl  balancf- between  main  and  :u"ti- 
flcial  lines  neutralized. 

1,397.582.  Rlectrio  Signal;  Kclpar  W. 
HazaztT.  ,\Vw  York.  N.  Y.  .Vpp.  filed 
July   14,  1916.  Vibrating-diaphragni  horn. 

1.397.610.  Combined  CfoARKTrE  or  IjIkk 
Case  and  FJlwtric  Torch  ;  .Samuel  A. 
Appell.  New  Haven,  Conn.  App.  flh'cl 
Keb.    25.    1920 

1.397.620.  Multipi.f.-Urn  roN.TTRi'cnoN ; 
Warren  F.  Clark.  Cleveland.  Ohio.  App. 
filed  Dee.  24,  1919.  Single  source  for 
heating. 

1,397,633.  Reel  fvjR  Electric-Wirk  Con- 
ne<tions:  Alva  L.  Hite,  Pomerov.  Ohio. 
App.  filed  May  23.  1919.  Self-reellnB  for 
extension   cordd, 

1.397.641.  Means  for  Dbtettino  Ciianorii 
OP  Rebistance  in  Electric  Circuits  ; 
Petrus  Van  Santen  Kolff.  Philadelphia, 
Pa.       .\pp.    filed    l>ee.    9.    1916. 


1.397.646.  Battery  Handlamp;  Lorenz 
Maisel,  Madison.  Wis.  App.  filed  May  14. 
1920.      Lamp   protected   from   shock. 

1.397.647.  Process  of  Electrolysis  of 
Copper-Bearing  Solutions  ;  Percy  R. 
Middleton.  Los  .\ngeles,  Cal.  App.  filed 
Feb.  16.  1920. 

1.397. 687.  Transmitter  and  Circuits 
Therefor  ;  Newman  H.  Holland.  West 
Orange.  N.  J.  App.  filed  Sept.  26.  1917. 
Microphone  transmitters. 

1.397.694.  Means  for  Controlling  Tem- 
peratures :  Tiodolf  Lidberg.  Chicago.  111. 
-A^pp.  filed  .May  21,  1919.  For  bateriol- 
ogical  work. 

1.397.705.  Portable  Electric  Lamp;  Louis 
E.  Shaw.  East  Orange.  N.  J,  .\pp.  fileil 
Jan.  17,   1918,      For  field  service. 

1.397.735.  Process  of  Recovering  Coal, 
Held  in  Suspe.nsion.  from  Co.il-Bearing 
Water  and  Streams  ;  Charles  E.  Holland, 
Brooklyn,  N.  Y,  App,  filed  Nov.  13.  1920. 
Particles  precipitated  bv  electrolytic 
action. 

1.397.766.  Co.nsta.nt-Temperature  Water 
Bath  ;  Tiodolf  Lidberg.  Chicago.  III.  .\pp. 
filed  Feb,  23,  1918.  For  therapeutic  pur- 
poses. 

1.397.785,  Electrotype  Material  and 
Method  of  Forming  Same;  George  U, 
Rose,  Jr,,  Washington,  D,  C,  .\pp.  filed 
March  2,  1921.  Electro-depositing  proc- 
ess of  forming  printing  plates. 

1.397,799.  Electrolytic  Cell;  Elisha  B, 
Cutten.  Minneapolis.  Minn,  App.  filed 
June  25,  1920.  Decomposition  of  sodium 
chloride   solution. 

1,397.862.  Transmission  System;  .Albert 
L.  Fitch.  East  Orange.  N,  J.  .\pp,  filed 
Nov.  26,  1917.  For  connecting  transmit- 
ter to   electron-discharge   device. 

1.397.872.  Electric  Heater;  Joseph  Lavoie, 
Montreal,  Quebec.  Cann.  .\pp.  filed  Nov. 
26.  1919.  Readily  converted  from  room 
waiTner  to  cooker. 

1.397.888.  Bell-Ringer  Resistance  Unit; 
Jacob  Chodrow,  Buffalo.  N.  Y.  App.  filed 
Feb.  4,  1921.  Connected  in  series  with 
service  lines  and  a  doorbell. 

1.397,975.  Electrical  Testing  System  ; 
George  W.  Kuhn.  Brooklyn,  N.  Y.  App. 
filed  Feb.  19,  1920.  For  telephone  toll 
ofl[ice, 

1,397.991.  Message-Registering  System  ; 
George  K.  Thompson.  Maplewood.  N.  J, 
.App.  filed  Oct.  9.  1919,  Registering  device 
locked    in    circuit    by    subsciibei-, 

1.398.005.  Trolley-Wire  Protector  ;  Fran- 
cesco Colabrese,  .\lbert,  W.  Va.  App. 
filed  March  12,  1920.  For  preventing 
workmen   from    touching   wires, 

1.398.006.  PRODfcTio.N  OF  Zinc;  Cornelius 
E,  Cornelius.  Stockholm.  Sweden,  App. 
filed  March  17,  1921,    Continuous  process, 

l,:{98.028.  Process  a.nd  Apparatus  fxjr 
Working  Metals;  Fiank  P.  Kobert. 
Amityville,  N.  Y.  App.  filed  Sept.  29, 
1917.  Heating,  leheating.  riveting  and 
welding. 

1.398,029.  Telephone  .Attachment:  John 
P.  Lee,  Pleasantville,  N.  Y.  App.  filed 
April  20.  1921.  To  prevent  conveisation 
from  being  overheard. 

1.398.032.  Incandescent  Lamp  and  Meth- 
od OP  Making  the  .Same  ;  Oscar  V. 
Maurer.  East  Cleveland,  Ohio.  App.  filed 
March  10,  1919.  Tlple.ss  incandescent 
lamp. 

1.398.033.  .Method  op  Making  Incan- 
descent Lamps  ;  Oscar  V.  Maurer,  East 
Cleveland,  Ohio,  ,\pp.  April  23.  1919. 
For   Hashlights. 

1.P9S.051,  Process  for  the  Magnetic 
Separation  ok  Ores:  Clai-en<e  Thom. 
Kalph  W.  Diamond  and  Selwvn  ('..  Hlav- 
lock.  Trail,  B.  C.  App.  filed  April  30, 
1920.      Four    consecutive    step.s. 

1.398.056.  System  and  Apparatus  for 
CoNTROij.iNO  Motors  ;  Albi^rt  K,  Alll.son, 
Tappan,  N,  Y.  App.  filed  Oct.  6,  1920. 
Movement.s  of  motor  definitely  controlled. 

1.398.058,  Portable  Electric  Plant; 
Kilward  L.  Aurand,  Detroit.  Mich.  Add. 
filed  May  1,  1918.  For  use  in  Isolated 
homes. 

1.398.065.  Method  op  Preparing  .Stohaqe- 
liATrERV  Separators;  Campbell  c  i-i,r- 
pinter.  NiaKara  Falls,  N,  Y.  App,  filed 
Feb,  14,  1921.  Removing  harmful  lon- 
stltuents  from  wood. 

1.398.077.  Swivel  Attachment  Plug- 
I'hillp  S.  McLean.  Bloomfield.  N.  J.  Add 
lil.d   April   25.    1917. 

1..'?9S.167.  Electric  Heater;  Johan  R 
Rnkstad,  Chicago.  III.  App,  filed  Oil,  7. 
1920,      Kor  heuting  railway  rais. 

1.398.192.  Electrode  por  Avnealino  and 
Hi.:atino  Systems:  Wat.son  Hiirlbiiii, 
ChicaKO.  III.  App  filed  Feb.  24.  1919 
Evenly  distributed   heat. 
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News 

Projects,  Plans,  Bids  and  Contracts 
Contemplated  or  Under  Way 


New  England  States 

SOUTH  WIXDH.AM.  ME. — The  Windham 
Manufacturing  Company  is  having  plans 
prepared  for  the  construction  of  a  hvdro- 
electrir  ijcAvt-r  plant.  .Arthur  P.  Safford,  66 
Broadway,  Luwell,  Jl-ass.,  is  engineer. 

WILLIMANSETT.  MAS?.— The  Hampden 
Motor  Truck  Company,  Holyoke.  recenti.v 
org-anized.  is  planning  the  construction  of  a 
power  house  in  connection  with  its  new 
plant  at  Willimansett.  R.  D.  Bloom  is 
president. 

BURRVILLE.  CONN.— The  Connecticut 
Power  Company.  .NJew  London,  is  contem- 
plating changes  at  its  Burrville  generating 
plant,  in  connection  with  proposed  plans  to 
purchase  electrical  energy  from  tlie  Win- 
stead  (Conn.)  lias  Company  for  the  opera- 
tion of  the  Torrington-Winchester  trolley 
lines  of  the  Connecticut  company. 

NEW  H.AVEN,  CONN. — The  New  York. 
New  Haven  &  Hartford  Railroad  Company, 
it  is  understood,  is  considering  the  construc- 
tion of  a  large  power  plant  near  its  yards 
at  Cedar  Hill.  Edward  J.  Pearson,  New- 
Haven,  is  president. 

WI.NDSOR.  CONN. — Plnns  are  being  pre- 
pared by  the  Farmington  River  Power 
Company.  New  Britain,  tor  the  construction 
of  a  new  hydro-electric  power  plant  to  have 
an  initial  capacity  of  aljout  12.000  hp.  I. 
W.  Jones,  Milton.   .X,   H.,   is  engineer. 


Middle  Atlantic  States 

E.AST  GREENEUSH,  N.  Y.— The  Hamil- 
ton Industrial  Corporation,  Hamilton  Street. 
Albany,  is  planning  the  construction  of  a 
one-story  power  house  at  its  new  factor\-. 
50  ft.  X  240  ft.,  at  East  Greenbush. 

VEST.AL,  N.  v.— The  Binghamton  Light, 
Heat  &  Pow-er  Company  has  geen  granted 
a  franchise  to  furnish  electricity  in  Vestal. 

WILLARD.  N.  Y.— Bids  will  be  received 
b.v  the  State  Hospital  Commission.  Capitol, 
-Albany,  until  Dec.  21.  for  construction,  in- 
cluding healing,  sanitary  and  electric  Work, 
in  connection  with  additional  accommoda- 
tions at  the  Willard  State  Hospital. 

EGG  HARBOR.  N.  J.— Plans  are  under 
consideration  by  the  Ingram  Motor  Com- 
pany. 2  Rector  Street.  New  York  City,  for 
the  construction  of  a  one-storv  power  house 
in  connection  with  its  proposed  automobile 
manufacturing  plant  at  Norfolk  and  .At- 
lantic .Avenues,  Egg  Harbor.  Joseph  A. 
Ingram  is  president, 

OLASSBORO,  N.  J,— The  Board  of  FJdu- 
calion.  Trenton,  has  plans  under  considera- 
tion for  the  construction  of  a  one-story 
power  house  in  connection  with  the  three- 
story  Stale  Norman  School.  138  ft.  x  30O 
ft  .  on  Mullican  Hill  Road.  Glassboro.  Guil- 
li.rl  &•  Hetelle.  665  Broad  Street.  Newark, 
ai'i'  arihitects. 

JF'.liSEV  CITV.  N,  J.— The  Weehawken 
(N,  J,)  Dry  Dock  Ciim|)an,v.  foot  of  Bald- 
win .Street,  is  considering  the  construction 
of  a  shipliuilding  ami  reimir  plant  and  a 
power  house  In  the  South  Cove  district, 
near  Henderson  Street.  Jer.sey  Citv,  The 
ii>sl  is  estimated  at  $300,000, 

T,INDKN.  N.  J.  —  The  Warner-Quinlan 
Company.  79  Wall  Street.  Ne\v  York  Citv. 
is  having  plans  prepared  for  the  re.on- 
slructioii  iif  its  works  iind  power  plant  in 
Linden,  recently  destroyed  bv  fire.  The  lo.s.<) 
Is  estimated  at  $2.0(10. iiiin,  George  Gifford 
227  Fnltoii  Street,  New  York  Citv.  Is  engi- 
neer, 

CONFLUENCR,  PA,— The  Hagerstown  & 
Frederick  Railway  Company,  Hagerstown. 
Md..  is  considering  the  corist ruction  of  a 
40.iP(iO-kw.  power  plant  at  Confluence,  Pa. 
Surveys  have  been  made  for  the  erection 
of  a  transmission  line  to  connect  the  pro- 
posed unit  with  Its  present  system. 

PHILADELPHIA.  PA— The  Board  of 
Rdunition  has  decided  to  substitute  eleefrio 
Inmps  for  the  gas  lamps  now  In  u.se  in  the 
local  schools.  The  sum  of  $100,000  has 
been    api)nipriatrd    for    the    work. 

PHILADEI.PIMA.  PA.— Pl.ana  have  been 
filed  by  the  A  Theodore  Abbott  Company 
Berkley    Avenue,    for   the   construction    of  a 
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power  house  In  connection  with  its  up- 
holstery goods  manufacturing  plant,  now 
under  construction  at  Twenty-third  Street 
and  Alleghonv  .\venue.  W.  E.  S.  Dyer, 
lyand  Title  Building,  is  eneineer. 

WASHINGTON,  PA. — Plans  have  been 
prepared  by  the  Tyler  Pipe  &  Tube  Com- 
p.inv  for  the  construction  of  a  one-story 
power  house.  25  ft  x  50  ft.,  and  a  producer 
plant.  50  ft.  X  50  ft.,  to  cost,  includine 
machinery,  about  $50,000.  The  Simplex 
Knglneering;  Company,  Washington  Trust 
Building,  is  engineer. 

BALTIMORE,  MD.— The  Canton  Com- 
pany. Commerce  and  Water  Streets,  is  con- 
sidering the  construction  of  a  one-story 
power  hou.se.  40  ft.  x  70  ft.,  at  Third  and 
Sixteenth   Streets. 

BALTIMORE.  MD. — Bids  will  be  received 
at  the  office  of  the  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C, 
until  Dec.  27  for  a  lighting  plant  for  the 
post  ofllce  at  Baltimore. 

IIAGERSTOWN,  MD,  —  The  Board  of 
Street  Commissioners  has  directed  A.  B. 
Grubmeyer,  superintendent  of  the  municipal 
electric  light  plant,  to  prepare  plans  for 
the  construction  of  a  new  light  plant  in  tlie 
vicinity  of  Marsh  Run. 

PETERSBURG,  W.  VA. — The  construc- 
tion of  a  dam  and  hydro-electric  power 
plant  across  the  south  branch  of  the  Poto- 
mac River  is  under  consideration  by  the 
Community  Power  Company.  The  company 
is  represented  by  A.  J.  Welton. 

WELLSBURG.  W.  V.V. — The  American 
Gas  &  Electric  Company,  30  Church  Street, 
New  York  City,  is  considering  the  estab- 
lishment of  a  power  plant  in  Wellsburg,  W. 
Va.  Sargent  &  Lundy,  72  West  Adams 
Street,  Chicago,  111.,  are  architects.  R.  E. 
Breed   is  president. 


North  Central  States 

ERIE,  MICH. — The  Toledo  (Ohio)  Edison 
Company  contemplates  the  construction  of 
a  substation  on  its  Toledo  Beach  line  and 
the  extension  of  electric  transmission  lines 
to  Erie. 

LANSING,  MICH.— The  date  of  bids  to 
be  received  by  the  Board  of  Water  and 
Electric  Light  Commissioners.  Lansing,  for 
the  construction  and  equipment  of  a  new 
municipal  power  plant  has  been  extended 
from  Dec.  15  to  Jan.  10,  1922. 

ALLIANCE.  OHIO. — The  consolidation  of 
the  Alliance  Gas  &  Power  Company.  Lorain 
County  Electric  Company.  MassiUon  Elec- 
tric &  Gas  Company  and  Trumbull  Public 
Service  Company  under  the  name  of  the 
Ohio  Public  Service  Company,  with  a  capital 
stock  of  $6,500,000.  has  been  affected.  The 
pre.sent  plans  of  the  new  company  provide 
for  the  construction  of  a  large  generating 
station  along  the  Ohio  River  with  high- 
tension  interconnecting  transmission  lines 
between  Warren,  Ashland,  Alliance  and 
MassiUon. 

CALDWELL.  OHIO. — At  a  special  elec- 
tion to  be  held  Dec.  23  the  proposal  to 
is.sue  $15,000  in  bonds  for  the  install.ation 
of  new  machinery  in  the  municipal  electric 
light  plant  will  be  submitted  to  the  voters. 
Twenty-four-hour  service  will  be  established. 
DAYTON.  OHIO. — The  City  Commission 
is  considering  the  installation  of  a  new 
ornamental  lighting  system,  maintained  by 
underground  conduits.  on  West  Third 
Street  between  Olive  Street  and  the  Penn- 
sylvania Railroad.  Plans  are  reported  un- 
der way  for  an  ornamental  lighting  sys- 
tem on  East  Third  Street  between  Bell 
Street  and  llarshman  Street.  Street-light- 
ing service  is  furnished  by  the  Dayton 
Power  &  Light  Company. 

HUNTINGTON.  IND. — The  Bippus  Util- 
ities ComiKiny,  Huntington,  recently  or- 
ganized, has  been  authorized  by  the  Indiana 
Public  Service  Commission  to  issue  $150,- 
000  in  stocks  and  bonds,  the  proceeds  to 
be  used  for  taking  over  the  electric  plant 
of  the  Browne-Mills  Electric  Company  at 
North  Manchester  and  for  the  construction 
of  a  new  plant,  etc, 

INDIANAPOLIS,  IND.  —  The  Indiana 
Electric  Corporation  has  filed  an  amended 
petition  with  the  Indiana  Public  Service 
Company  for  the  consolidation  of  seven 
public  utility  companies,  including  the  Mer- 
chants' Heat  &  Light  Company  of  Indian- 
apolis, the  Elkhart  Gas  &  Fuel  Companv 
and  the  Valparaiso  Lighting  Company,  all 
of  which  are  now  owned  l>v  the  corpora- 
tion, and  the  Indiana  Railways  &  Light 
Company  of  Kokomo.  Wabash  Valley  Elec- 
tric Company.  Putnam  Electric  Company 
and  Ca>-uga  Electric  Company. 

WINCHESTER,  IND. — The  construction 
of  a  one-story  power  house  is  planned  by 
the  Storms  Novelty  Works,  in  connection 
with  the  two-story  plant,  59  ft.  x  100  ft., 
now  under  construction. 


GRANITE  CITY,  ILL.  —  The  Madison 
County  Light  &  Power  Company,  Granite 
City,  is  having  plans  prepared  for  im- 
provements to  its  transmission  lines  and 
its  power  plants  at  Venice  and  Edwards- 
ville.     The  cost  is  estimated  at   $65,000. 

SHELBY^^LLE.  ILL.— The  construction 
of  a  municipal  electric  power  plant,  to  cost 
about  $75,000,  will  be  held  in  abeyance  by 
the  CounciL  Bids,  it  is  understood,  will 
be  asked  next  -spring.  Fuller  &  Beard.  Rail- 
way Exchange  Buildine,  St,  Louis,  Mo.,  are 
engineers. 

SPRINGFIELD.  ILL.— The  Illinois  Power 
Companj-,  recently  organized,  has  filed  a 
petition  with  the  Illinois  Commerce  Com- 
mission for  permission  to  take  over  the 
properties  of  the  Springfield  Consolidated 
Railway  Company,  Springfield  Gas  &  Elec- 
tric Company  of  Springfield  and  the  De 
Kalb-Sycamore  Electric  Company,  operat- 
ing in  De  Kalb  and  Sycamore.  Permission 
is  also  asked  to  issue  $5,000,000  in  bonds 
and  $.'i.(i2.'j.0fi0  in  stock.  A.  D.  Mackie  is 
vice-president  and  general  manager  of  the 
Springfield  Consolidated  Railway  Company. 

WAUKEGAN.  ILL.— The  Public  Service 
Company  of  Northern  Illinois.  Chicago,  it 
is  reported,  has  plans  under  way  for  the 
construction  of  a  generating  station  at 
Waukegan  to  have  an  ultimate  capacity  of 
220,000  kw.  It  is  proposed  to  begin  con- 
struction of  the  plant  early  next  year, 
when  the  initial  installation  of  two  units 
of  20.000  kw.  each  will  be  made.  The  pres- 
ent plans  also  include  the  erection  of  trans- 
mission lines  connecting  the  Waukegan  sta- 
tion with  the  Northwestern  station  of  the 
Commonwealth  Edison  Company  of  Chicago, 
to  provide  for  an  interchange  of  electrical 
energy  in  case  of  emergency. 

EAGLE  Rn'ER.  WIS.— An  issue  of  $20,- 
000  in  bonds  has  been  authorized  for  the 
purchase  of  additional  generating  equip- 
ment for  the  municipal  hydro-electric  gen- 
erating plant. 

KANSAS  CITY.  MO. — The  Kansas  City 
Power  &  Light  Company  is  reported  to  be 
negotiating  with  the  city  oflicrals  of  Law- 
rence. Topeka  and  .several  other  Kansas 
towns  to  furnish  electricity  to  the  distri- 
buting plants  in  these  places. 

MEXICO.  MO.  —  The  Missouri  Utilities 
Company  contemplates  enlarging  its  plant 
to  enable  it  to  furnish  electricity  in  ad- 
ditional territory,  including  Montgomery 
City  where  the  electric  light  plant  was 
recently  destroyed  by  fire.  The  cost  of  the 
new  equipment  is  estimated  at  $25,000. 

ST.  CHARLES.  MO.^The  question  of  In- 
stalling an  electric  light  and  power  plant  in 
St.  Charles,  to  cost  about  $235,700,  is  under 
consideration  by  the  City  Council.  Benham 
&  Mullergren.  Firestone  Building.  Kansas 
City,  Mo.,  are  consulting  engineers. 


in  conjunction  with  a  waterworks  sj-stem 
is  under  consideration,  for  which  $30,000  in 
bonds  have  been  issued. 

NEW  ORLEANS.  LA.— Bids,  it  is  re- 
ported, are  being  received  by  the  New 
Orleans  Railway  &  Light  Company  for  one 
20.000-kw.  turbine  complete,  including  in- 
-stallation,  $540,000  ;  relaying  and  switching 
apparatus  at  central  station.  $100,000:  ad- 
ditional switchboards.  $25,000  ;  new  building 
for  Bourbon  substations.  iSu.OOO ;  new 
rotary  for  Edison  system.  $50,000;  new 
rotary  for  railway  system,  $50,000 ;  two 
6.600-voIt  underground  feeders.  $28,000 
each ;  one  6.600-volt  tie  line  from  Maga- 
zine to  Bourbon  sub.station.  $12,000;  one 
6.600-volt  tie  line  from  Edison  to  Con- 
.sumers  substation.  $10,000;  underground 
ducts.  $50,000 ;  reroute  half  of  6.600-volt 
feeders  to  Canal  and  Valence  substations. 
$25,000;  extend  Shrewbury  feeder  into 
Canal  substation,  $8,000 ;  new  feeders  for 
distribution  system  and  rearrangement  of 
existing  feeders,  $44,000.  A.  Kempster  is 
general  manager  of  the  company, 

PAT^TIUSKA.  OKLA. — Contracts,  it  is 
reported,  will  be  awarded  by  the  City  Com- 
missioners on  Dec.  21  and  22  for  exten- 
sions to  the  municipal  electric  power  plant 
and  construction  of  a  sewage-disposal  plant. 
New  equipment,  including  two  additional 
engines,  will  be  installed.  Bonds  to  the 
amount  of  $113,000  have  been  issued  for 
power  plant  and  $51,000  for  sewage  disposal 
plant, 

CURRIE.  TEX.— The  Currie  Light  & 
Power  Company  is  considering  the  con- 
struction of  a  new  plant  in  Currie,  for 
which  a  site  has  been  acquired. 

MEXIA,  TEX.— The  Central  Texas  Ice. 
Light.  Water  &  Sewerage  Company  is  con- 
templating the  installation  of  new  equip- 
ment at  its  local  power  bouse,  to  cost  about 
$50,000. 

SAN  ANTONIO.  TEX.— Bids,  it  Is  under- 
stood, will  be  received  by  the  San  Antonio 
Water  Supply  Company  early  in  January 
for  a  15.000.000-gaL  steam-turbine  centrif- 
ugal pumping  outfit  and  a  5.000.000-gal. 
electrically  driven  centrifugal  pumping  out- 
fit 

WELLINGTON,  TEX —The  City  Council 
has  called  an  election  for  the  purpose  of 
submitting  to  the  voters  a  proposal  to  issue 
$50,000  in  bonds  for  the  establishment  of  a 
municipal  light  and  power  plant 

YORKTOWN.  TEX.— Locil  manufactur- 
ing concerns  are  considering  the  construc- 
tion of  an  independent  electric  power  plajit. 
.■\ccording  to  present  plans  the  power  plant 
will  be  erected  near  the  Yorktown  Cotton 
Oil  &  Manufacturing  Companj's  plant 


Southern  States 

AUGUSTA,  GA. — The  city  officials  and 
J.  P.  Wood,  it  is  reported,  are  interested  in 
the  establishment  of  a  hydro-electric  plant 
on  the  canal,  to  generate  electricity  at  a 
point  about  2  miles  from  Augusta  to  openite 
Industrial  works,  including  cotton  mills. 
The  project  provides  for  the  development  of 
12,000  hp.  and  will  cost  $1,500,000. 

LAKE  CITY,  FLA. — Bids,  it  is  reported, 
will  be  received  by  the  city  of  Lake  City 
for  the  following:  One  poppet-\Tilve  auto- 
matic uniflow  engine  of  approximately  300 
hp.  when  operating  at  125  lb.  steam  pres- 
sure, to  be  arranged  for  direct  connection 
to  a  240-kva..  2.300  volt  three-phase.  60- 
c.vcle.  alternating  current  electric  generator 
and  to  be  provided  with  belted  exciter  of 
ample  capacity  and  other  necessary  fittings. 
One  six-panel  switchboard  consisting  of 
three  combined  generator  and  exciter  panels, 
two  feeder  panels  and  one  regulator  and 
totalizing  wattmeter  panel :  the  three  gen- 
erator panels  are  to  control  generators  and 
three  exciters,  one  of  70-kw.  capacity  and 
two  of  240-kw.  capacity :  the  two  feeder 
iwnels  are  to  be  of  150-kw.  capacity  and 
400-kw.  capacity  and  to  have  watt-hour 
meters ;  each  panel  is  to  be  equipped  with 
necess.ary  instruments,  switches,  wiring, 
busbars  and  supports.  .-Vn  automatic  voltage 
regulator  for  control  of  generators.  One 
jet  or  barometric  condenser  having  a 
capacity  of  6.000  lb.  of  exhaust  steam  per 
hour  with  26-in.  vacuum,  complete  with 
steam-driven  air  pump  and  motor-driven 
circulating  pump,  temperature  of  circulating 
water  of  90  deg.  Fahr.  C.  E.  Hurst  is  city 
manager. 

DOTHAN  AL.\. — Plans  are  under  way 
by  the  Houston  Power  Company  for  the 
construction  of  a  hydro-electric  generating 
plant  on  the  Choctawhatchee  River.  Dale 
County.  The  plans  provide  for  an  initial 
installation  of  2,000   hp. 

COLUMBLA.,  L.\.— The  installation  of  a 
municipal  electric  light  plant  to  be  operated 


Pacific  and  Mountain  States 

PORTLAND.  ORE.  —  James  Lindsey  of 
Portland  has  filed  with  Percy  Cupper,  State 
Engineer,  application  for  autliorit.v  to  con- 
struct two  reservoirs  to  be  known  as  the 
Marion  Lake  reservoir  and  thp  Santiam 
River  Reservoir  for  the  .storage  of  water 
for  power  development   in  Linn  County. 

CHICO,  C.\L. — Arrangements  have  been 
made  by  the  Shell  Oil  Company  with  the 
Pacific  Gas  &  Electric  Company.  Chlco. 
for  the  erection  of  a  transinissi.n  line  to 
the  site  of  the  proposed  distributing  plant  of 
the  oil  company,  on  the  Thomasson  Ranch 
near  Chico. 

SAN  DIEGO,  C.'VL. — Bids  will  be  received 
at  the  office  of  the  Chief  of  the  Bureau  of 
Yards  and  Docks.  Navy  Department.  Wash- 
ington. D.  C.  until  bee.  2S.  Specification 
45.t9,  for  gas,  sewer,  water  auJ  under- 
ground electric  systems  at  the  naval  hos- 
pital, San  Diego.  Bids  will  also  be  re- 
ceived until  .Ian.  4.  1922.  Speoiflcation  4526. 
for  street-lighting  and  fire-alarm  system  at 
San  Diego. 

SAN  LEA.NDRO.  CAL.— Bids,  it  is  under- 
stood, will  be  received  by  the  Alameda 
County  officials.  Oakland,  about  Jan.  1. 
1922.  for  a  one-story  laundry  and  one-story 
power  house,  refrigerating  plant,  ice  plant 
incinerator,  shops,  etc.  on  the  County  In- 
firmary grounds  in  San  Leandro.  H.  H. 
Meyers,  Kohl  Building,  San  Francisco,  is 
architect       

Canada 

FULLARTON,  ONT.  —  The  township 
authorities  are  considering  the  installation 
of  an  electric  lighting  and  power  distribu- 
tion system,  to  cost  about  $48,000.  For 
further  Information  address  R,  H.  Pomeroy. 
Fullarton. 

LONT>ON.  ONT. — Plans  are  under  way 
by  the  London  &  Port  Stanley  Railroad  for 
the  installation  of  additional  power  units, 
enlarging  terminals  and  the  construction  of 
additional  sidings.  The  cost  is  estimated 
at  $100,000. 


Electrical  World 

New  York,  Saturday,  December  24,  1921 


A  Demonstration  That  Points  the  IVay 


,UT  of  the  disarmament  confer- 
ence is  clearly  coming  the  great- 
est single  achievement  which  the 
world  has  ever  seen  in  the  cause  of  peace. 
What  then?  This  readjustment  of  naval 
armament,  this  ten-year  truce  in  world 
competition,  means  more  to  humanity 
than  even  this.  It  has  brought  at  last  a 
demonstration  that  governments  possess 
the  power  to  prevent  as  well  as  to  cause 
war.  And  the  people  want  still  further 
measures  of  such  beneficent  protection. 

This  relief  from  the  back-breaking 
burden  of  naval  expenditures  has  been 
made  possible,  of  course,  because  within 
our  recent  memory  war  has  brought  all 
nations  close  upon  the  brink  of  bank- 
ruptcy. America,  it  is  said,  will  save 
$200,000,000  a  year  by  this  one  economy. 
Other  nations  will  save  proportionately. 
And  all  the  nations  must  save,  because  no 
one  of  the  great  countries  in  the  world 
today  is  operating  on  a  balanced  budget. 
All  are  spending  more  than  they  receive. 
And  it  is  a  fact  of  tremendous  import 
that  the  aiTK)unt  of  money  being  spent 
today  by  European  peoples  on  land  arma- 
ments is  practically  the  same  figure  by 
which  their  budgets  are  unbalanced. 

Under  this  economic  stress,  the  nations 
of  the  world  have  met  in  Washington,  not 
just  to  talk  about  their  national  or  conti- 
nental  problems,   but  to  make   arrange- 


ments for  the  safety  of  all  people  through 
the  prevention  of  more  wars  and  the  pro- 
tection of  the  world's  prosperity.  They 
have  met  once  and  applied  some  common 
sense  to  naval  programs.  It  is  the  first 
great  step.  And  they  can  meet  again  and 
deal  as  sensibly  and  as  eflfectively  with 
armies  and  with  other  evils  that  afifect 
the  world. 

We — the  people — have  seen  this  demon- 
stration, and  we  want  more  of  our  tradi- 
tional troubles  settled  now  in  this  same 
way.  For  there  is  more  than  one  kind  of 
war  from  which  we  sufifer.  We  must 
seek  out  a  way  to  peace  in  our  industrial 
warfare,  no  less  than  in  international  con- 
flicts. And  in  the  future  conferences  it 
would  be  well  to  see  not  alone  the  repre- 
sentatives of  governments,  but  also  men 
who  can  broadly  think  and  speak  and 
influence  for  business,  finance,  agricul- 
ture and  labor. 

Kurope  is  slowly,  surely  getting  back 
upon  its  feet  industrially,  socially  and 
politically,  but  financially  is  almost  in  a 
state  of  ruin.  There  is  but  one  way  out — 
to  spend  less  and  produce  more  wealth. 
While  four  or  fi\x  million  men  are  still 
held  in  great  armies,  there  is  a  drain  upon 
the  entire  economic  world.  We  must  not 
stop  with  the  fulfillment  of  the  Washing- 
ton conference.  We  must  go  on.  For  we 
have  seen  the  way. 


Cumniings 

Coligny 

Chesney 

Pioneer  in  long-distance 
high-tension  trans- 
mission and  one  of  the 
origiTMtors  of  the  S.  K. 
C.  system,  who  is  this 
year's  Edison  medalist. 


JUST  as  new  records  are  being  made 
in  long-distance  high-tension  trans- 
mission both  commercially  and  in  the 
laboratory,  it  is  gratifying  to  report  that 
C.  C.  Chesney,  chief  engmeer  and  man- 
ager of  the  Pittsfleld  (Mass.)  works  of 
the  General  Electric  Company,  has  been 
chosen  by  the  American  Institute  of 
Electrical  Engineers  as  this  year's  Edi- 
son medalist  "for  early  developments  in 
alternnting-current  transmission."  In 
fact  Mr.  Chesney  might  almost  be  called 
the  original  long-distance  high-tension 
transmission  engineer.  Prior  to  the 
e.\i)eriments  in  the  early  nineties  at 
Pittsfleld  of  Mr.  Chesney  and  his  asso- 
ciates, the  late  William  Stanley  and 
John  P.  Kelly,  the  highest  voltage  in 
use  was  2,000  and  the  longest  transmis- 
sion line  was  only  a  few  miles  in  extent. 

An  experimental  line  was  erected  -and 
Mr.  Chesney  at  first  tried  out  10,000 
volts,  then  15.000  volts  and  flnally  2.">,i)00 
volts.  The  results  were  so  successful 
that  high  line  pressures  and  long-distance 
transmission  were  boldly  advocated,  this 
responsibility,  according  to  a  statement 
by  Mr.  Stanley  a  few  years  before  his 
death.  I)eing  taken  by  Messrs.  Chesney 
and  Kelly,  who  "always  made  good." 
More  recently  the  Pittsfleld  works  of  the 
Goneral  Klectric  Company,  which  are 
under  Mr.  Chcsney's  supervlsicin.  have 
made  notable  progress  in  the  deve'op- 
ment  of  apparatus  for  commercial  serv- 
ice up  lo  220,000  volts,  and  they  have 
just  completed  successful  tests  of  1,000,- 
000   volts   for   transmission   purposes. 

Mr.  Che.snev  was  born  In  Sellnsgrove. 
Pa.,  on  Oct.  28.  1,S6S.  He  was  grad- 
uated from  Pennsylvania  Slate  College 
In  1S8G.  In  18S8  he  joined  Mr.  Stan- 
ley's laboratory  force  at  Great  Hari'ing- 
ton,  Mass..  where  he  devoted  himself 
particularly    to    experimental    chemistry 


and  electrodynamics.  The  following  year 
he  went  with  the  United  States  Electric 
Lighting  Company  in  Newark.  N.  J.,  a 
Westinghouse  stibsidiary.  In  1S90  he 
moved  to  Pittsfleld,  where  he  was  one 
of  the  original  incorporators  of  the 
Stanley  Electric  Manufacturing  Com- 
pany, which  developed  the  well-known 
S.  K.  C.  system  (Stanley,  Ke'.ly. 
Chesney).  the  company  being  started 
with  an  original  capital  of  $25,000.  Mr. 
Chesney  was  vice-president  and  chief 
engineer  from  1904  to  1906.  On  the 
latter  date  he  took  up  the  duties  of 
chief  engineer  and  manager  of  the  Pitts- 
fleld works  of  the  General  Electric  Com- 
pany, which  company  had  acquired  the 
Stanley  Electric  Manufacturing  Com- 
pany. 

The  Stanley  Electric  Manufacturing 
Company  was  organized  in  1S90  to 
develop  the  patents  of  Stanley.  Kelly 
and  Chesney  in  the  alternating-current 
field.  The  comiKiny's  work  was  pri- 
marily of  a  pioneer  character  with  little 
and  in  many  cases  no  past  experi- 
ence or  practices  to  guide  it.  .\s  chief 
engineer  it  was  Mr.  Chesney's  work  not 
only  to  supervise  personally  the  calcula- 
tions and  design  of  its  equipment  hut 
also  to  make  practical  the  ideas  of  his 
associates.  This  company  built  the  first 
revolving-fleld  types  of  alternators  used 
In  America.  They  were  extensively  used 
in  hydraulic  stations,  notable  among 
which  were  the  Bay  Counties  and  Stand- 
ard companies'  lines  in  California,  at 
that  time  the  longest  high-volt-age  lines 
In  the  world,  using  40.000  to  60.000  volts. 

The  first  polyphase  transmission  plant 
equipped  with  the  S.  K.  C.  system  to  be 
put  Into  successful  operation  and  the 
first  In  America  was  installed  in  1S9S 
and  is  supplving  power  and  light  todav 
for  use   in   the  towns   of  Hous;Uonic  nnd 


Great  Barrlngton.  Mass.  In  1S95  a 
12,000-volt  plant  was  installed  for  serv- 
ice between  Lowell  and  Grand  Rapids. 
Mich.  The  operating  success  of  these 
alternators  was  due  lo  a  special  design 
in  which  the  high-tension  currents  were 
generated  in  the  stator  element  by  the 
revolving  rotor,  these  being  itie  first 
alternators  to  produce  a  true  sine  wave. 
.\s  early  as  1896  alternating-current 
generators  of  6,000  volts  with  control 
equipment  were  put  into  successful  oper- 
ation on  the  transmission  line  of  the 
Montmorency  Electric  Power  Company. 
Quebec.  In  1S9S  generators  up  to  12.0iiO 
volts  were  placed  in  servics.  During  the 
early  period  two-phase  alternating-cur- 
rent induction  motors,  electrostatic  con- 
densers at  500  volts  and  electric  trans- 
formers of  lOO-light  capacity  were 
developed.  In  developing  the  trans- 
former all  spaces  in  the  coils  were  filled 
with  "Gil.senite"  to  provide  better  heat 
dissipation  and  insulation.  This  occurn^d 
as  early  as  1S92.  as  did  the  development 
of  cloth  treated  with  oxidized  linseed  oil 
In  189.')  belt-driven  nlternators  were  put 
into  successful  operation,  and  in  1S99 
alternators  of  this  design  directly  con- 
nected to  steam  engines  went  Into  use  in 
the  power  house  of  the  Staten  Island 
Electric  Company.  These  were  the  first 
alternators  to  be  oper.ated  in  parallel  nnd 
in  regular  commercial  service. 

Mr.  Chesney  has  always  been  a  tirele.«s 
worker,  keeping  in  close  contact  with  all 
phases  of  his  organization  and  taking  an 
active  imrt  in  the  civic  work  as  well  as 
association  work.  He  Is  a  fellow  of  the 
A.  I.  E.  E.,  of  which  he  was  a  m.inager 
from  190.1  to  1908  and  vice-president 
from  190S  to  1910.  Presentation  of  the 
medal  will  take  place  at  a  session  of  the 
midwinter  convention  of  the  Institute. 
Feb    1.-.-17. 
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Customer  Ownership 
and  the  News 

CUSTOMER  ownership  of  utility  securities  demands 
a  new  mental  attitude  on  the  part  of  the  utility 
executive  in  his  relations  with  the  press.  The  day  is 
past  when  the  central-station-company  manager  can 
refuse  to  have  anything  to  do  with  the  newspapers.  The 
idea  that  news  given  out  should  be  good  propaganda  for 
the  company  must  be  abandoned.  For  the  people  are 
beginning  to  realize  that  they  not  only  regulate,  but 
own,  the  public  service  companies  and  therefore  have  a 
right  to  know  what  is  going  on. 

It  was  fear  of  the  radical  politician  that  put  a  muzzle 
on  the  employees  of  railroads  and  other  utilities  and 
built  up  the  negative  policy  of  telling  nothing.  A  posi- 
tive policy  of  telling  all  would  have  disarmed  the  agi- 
tator and  won  the  confidence  and  sympathy  of  the  people, 
because  straightforward,  open  honesty  has  a  winning 
appeal.  With  public  ownership  through  popular  invest- 
ment in  the  company  the  fear  of  political  persecution 
dies.  The  people  maintain  the  institution  of  the  press 
80  that  they  may  know  the  news.  It  is  the  simple  duty 
of  executives  to  give  the  press  full,  frank  and  free 
access  and  tell  it  everything. 

The  people  want  to  know  about  the  public  service 
company  and  all  it  does.  Who  is  the  official  of  the  elec- 
tric light  and  power  company  that  he  shoaild  hide  things 
— good  or  bad — from  those  who  own  his  corporation  and, 
in  fact,  employ  him?  There  are  somf-  men  who  do  not 
yet  see  this  thing  clearly. 


Ear  Corn  Used  as  Fuel 

in  Middle  Western  States 

SINCE  the  selling  price  of  ear  corn  is  less  than  one- 
third  of  a  cent  per  pound  in  the  corn-producing 
states,  while  coal  costs  twice  that  amount,  several  cen- 
tral-.station  companies  are  burning  corn  instead  of  coal 
under  boilers,  and  the  Board  of  Supervisors  of  Poca- 
hontas, Iowa,  has  ordei^ed  the  buying  of  ear  corn  for 
fuel  to  heat  the  court  house  and  county  home.  This  is 
striking  evidence  of  the  working  of  the  economic  law 
which  halts  the  flow  of  raw  materials  to  factories  of 
production,  and  the  corresponding  demand  for  manu- 
factured products  in  exchange,  when  the  spread  between 
the  selling  price  of  the  raw  material  and  the  <oRt  of 
the  finished  product  becomes  too  great.  The  situation 
in  Iowa  is  blamed  upon  propagandists  who,  it  is  claimed, 
have  urged  the  farmers  to  increase  production  until 
surplus  farm  products  are  selling  for  about  one-third  the 
cost  of  production.  Whether  or  not  this  is  the  cause, 
it  is  perfectly  plain  that  more  attention  than  ever  be- 
fore must  be  given  to  the  economic  needs  of  all  indus- 
tries and  the  production  program  adju.sted  thereto  on 
the  basis  of  actual  requirements.  The  law  of  supply  and 
demand  is  fundamental  in  the  production  of  farm  mate- 


lials,  and  their  conversion  into  beef  on  the  hoof  is  in  no 
sense  different  from  the  conversion  of  iron  and  copper 
into  motors  or  other  products  of  industry.  This  funda- 
mental law  of  supply  and  demand  that  economists  have 
laid  down  as  the  great  leveler  of  prices  seems  to  be  a 
difficult  one  for  most  of  us  to  comprehend  and  apply. 
In  these  days  of  falling  prices  it  is  a  good  subject  for 
intensive  study. 

Five  Hundred  Cases  of  1 

Undervaluation  Monthly 

LAST  year  at  the  custom  house  in  New  York  City 
-/alone  there  were  5,400  cases  of  undervaluation  of 
importations.  This  year  they  have  been  running  at  the 
rate  of  500  cases  every  month,  or  about  twenty  a  day. 
Why  do  foreigners  who  export  to  this  country  or  Amer- 
ican people  who  import  from  foreign  countries  under- 
value? Because  they  pay  less  duty.  Because  they  make 
more  profit  if  they  can  enter  a  dollar  of  value  at  fifty 
cents.  The  Fordney  tariff  bill,  therefore,  proposes  the 
-American  valuation  plan,  which  will  assess  all  ad 
valorem  dutiable  goods  on  the  basis  of  the  domestic 
value,  which  we  can  ascertain,  instead  of  a  foreign  value 
for  which  we  have  to  accept  some  stranger's  word.  It 
is  just  plain  common  sense. 

And  it  must  not  be  thought  that  this  is  a  new  and 
untried  theory.  Some  of  our  greatest  public  men  for 
many  years,  including  Henry  Clay,  have  labored 
earnestly  to  bring  about  this  needed  change.  The 
British  colonies  compare  the  value  at  the  source  and 
in  their  own  market  and  assess  for  import  on  the  higher 
value.  Great  Britain  herself  at  present,  under  the 
"safeguarding  of  British  industry  act,"  places  a  special 
additional  duty  of  33.^  per  cent  on  any  foreign  importa- 
tion that  threatens  a  home  industry.  It  is  the  value  in 
the  British  home  market  that  governs  every  case  that 
comes  up. 

If  the  electrical  industry  is  to  be  saved  from  the 
blighting  competition  of  the  cheap  Japanese  and  German 
goods  now  being  sold  here  at  prices  less  than  our  fac- 
tory costs,  we  must  have  a  protective  tariff.  And  it 
must  be  made  secure  by  the  American  valuation  plan, 
so  that  the  duty  will  be  alike  on  like  goods  no  matter 
whence  they  are  imported. 


Good  Will  as  Important 
as  Good  Service 

SERVICIC  like  charity  may  cover  a  multitude  of  sins, 
but  the  covering  may  be  too  narrow  at  times  for  a 
public  utility  to  wrap  itself  in.  Good  service  without 
good  will  hardly  suffices,  and  the  company  which  gives 
the  former  and  does  not  enjoy  the  latter  is  not  to  be 
envied.  It  may  be  likened  to  a  house  built  upon  the 
sand,  for  the  spirit  shown  in  the  conference  of  mayors 
of  New  York  State  held  this  week  indicates  that  its 
ultimate  doom  is  merely  a  question  of  time.    When  the 
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public  becomes  vindictive  the  finest  service  in  the  world 
avails  nothing.  The  Toronto  Railway  Company  carried 
passengers  for  a  nickel  and  less  and  paid  the  city  in 
taxes  and  other  emoluments  $1,600,000  a  year.  The  city 
took  over  the  lines,  thereby  sacrificing  this  yearly 
income  of  $1,600,000,  and  immediately  increased  the 
fare  to  7  cents  without  improving  the  service.  This  is 
certainly  piling  Pelion  on  Ossa  and  the  sad  part  is  that 
the  people  rejoice  to  have  it  so.  Therefore,  while  we  are 
perfecting  our  service,  let  us  also  cultivate  good  will. 


The  Bearing  of  Automatic  Operation 
on  Power  Development 

THERE  are  many  stream.s  in  the  United  States 
which  do  not  present  available  head  enough  at  any 
one  site  to  rise  to  much  importance  as  sources  of 
power,  although  the  aggregate  head  which  can  be  ren- 
dered available  by  a  series  of  co-operating  stations  may 
be  considerable.  If  one  attempts  to  utilize  powers  of 
such  sort  in  the  ordinary  conventional  way,  he  is  driven 
in  an  attempt  to  unify  the  system,  either  to  very  ex- 
tended and  costly  hydraulic  works  or  to  several  stations 
each  requiring  about  the  same  operating  stafif  that 
would  be  needed  for  a  single  station  utilizing  the  full 
power  of  the  stream. 

Just  at  this  point  is  where  the  automatic  station  can 
be  utilized  to  the  best  economic  advantage.  One  has 
only  to  develop  a  single  site  for  an  ordinary  plant 
with  provision  for  the  generation  of  power  above  or 
below  on  the  stream  as  convenience  may  dictate.  He 
can  then  set  up  very  simple,  easily  controlled  and  effi- 
cient little  plants,  which  can  be  thrown  into  operation 
as  required  in  the  judgment  of  the  local  dispatcher 
quite  as  readily  as  if  it  had  been  necessary  to  call  for 
help  over  the  telephone.  Whether  the  generators  should 
be  synchronous  or  asynchronous  is  a  detail  of  the  gen- 
eral design  which  has  no  particular  relation  to  the  prac- 
tical situation.  The  point  is  that  in  any  case  a  simple 
plant,  used  in  co-operation  with  one  directly  under  the 
control  of  the  load  dispatcher,  can  be  thrown  into  or  out 
of  operation  with  the  utmost  ease  and  can,  moreover,  be 
provided  with  virtually  the  same  automatic  safety  appli- 
ances that  would  be  used  in  a  manually  operated  station. 
Just  how  the  requisite  sequence  of  operations  can  be 
most  easily  controlled  is  a  matter  to  be  dictated  by  the 
actual  conditions  under  which  the  plant  is  to  operate. 

The  number  of  instances  in  which  the  general  policy 
of  automatic  auxiliary'  stations  can  be  carried  out  will 
prove  to  be  surprisingly  great,  and  it  is  not  easy  to  set 
a  limit  to  their  usefulness.  As  to  reliability,  the  plants 
thus  far  installed  have  shown  a  good  record,  and  there 
is  no  reason  why  this  should  not  be  continued  since 
the  work  to  be  done  is  of  a  very  simple  character  and 
the  safety  precautions  involve  nothing  unusual.  There 
is  no  reason  why  much  larger  plants  than  the  one  whicb 
we  have  just  described  should  not  be  organized  in  a 
similar  manner.  The  control  system,  so  long  as  only 
a  single  unit  is  installed,  is  substantially  the  same 
whether  it  is  used  for  a  hundred  kilowatts  or  for  several 
thousand.  If  the  station  capacity  exceeds  that  which 
can  be  worked  in  this  simple  way,  the  conditions  may 
very  often  make  it  cheaper  to  have  an  attendant  than 
considerably  to  increase  the  complication  of  the  auto- 
matic gear.  An  operator  working  on  a  single  shift  and 
being  on  hand  merely  at  times  when  quick  changes  in 
the  operation  of  several  units  might  become  necessary 
would  often  sufl!ice. 


Administrative  Engineering,  Human  Relations 
and  the  Technical  Schools 

A  RECENT  article  in  the  Sibley  Journal  of  Engineer- 
ing by  Dean  Kimball  of  the  College  of  Engineering, 
Cornell  University,  which  asks  what  the  universities  and 
technical  schools  are  doing  and  can  do  to  train  their 
undergraduates  in  industrial  relations  deals  with  a  sub- 
ject fully  worthy  of  the  thoughful  consideration  the 
author  accords  it.  By  the  very  necessities  of  the  case, 
the  Cornell  educator  avers,  the  engineer,  originally  only 
the  technical  adviser  of  industry,  has  been  gradually 
drawn  over  into  the  administrative  field.  Today  great 
industries  of  everj'  kind  are  demanding  technically 
trained  men  to  fill  executive  posts  and  control  the 
human  forces  from  whose  efforts  production  springs. 
Such  men  the  technical  schools  are  asked  to  furnish  in 
increasing  numbers,  and  from  such  men  it  is  fondly 
hoped  will  come  a  final  solution  of  the  problem  of 
human  relations  in  industry  which  so  many  self-con- 
fident administrators  have  attacked  in  vain  and  because 
of  which  so  many  promising  enterprises  have  suffered 
disaster. 

It  is,  as  Dean  Kimball  implies,  rather  by  the  success- 
ful nurture  of  the  engineering  mind  that  victory  in  this 
field  can  be  won  than  by  the  inclusion  in  the  under- 
graduate curriculum  of  elaborate  studies  of  administra- 
tion or  by  protracted  excursions  into  the  field  of  social 
science  and  similar  dom.ains.  The  time  at  the  faculty's 
disposal  is  all  too  scant  for  proper  grounding  in  the 
rudiments  of  technologj-  and  their  practical  application. 
To  attempt  to  train  certain  students  for  the  end  desired 
by  narrow  specialization  in  studies  of  the  type  to  which 
allusion  has  been  made  at  the  expense  of  fundamental 
engineering  knowledge  would  not  produce  administra- 
tive engineers,  for  if  these  executives  of  a  new  type  are 
to  be  clearly  distinguishable  from  other  types,  their 
administrative  ability  must  be  derived  from,  and  not 
merely  tinctured  by,  engineering  training.  Moreover, 
are  there  not  grave  objections  to  placing  pseudo- 
scientific  studies  of  any  kind  on  an  equal  basis  with 
those  founded  on  the  unshakable  verities  of  math- 
ematics? There  is  great  reason  to  hope  that  industrial 
administrative  and  labor  problems  will  shrink  in  magni- 
tude when  approached  by  minds  in  which  natural  ability 
to  lead,  engineering  talent  and  broad  human  sjTnpathies 
mingle ;  but  here  as  elsewhere  individual  experi»^nce  will 
prove  the  most  important  teacher.  To  approach  these 
problems  equipped  mainly  with  half-digested  theories 
incapable  of  scientific  proof  would  only  bring  discredit 
on  the  graduate  in  "human  relations."  It  is  easy  to  step 
from  empiricism  to  charlatanrj',  and  to  charlatanry 
engineering  must  ever  remain  the  implacable  foe. 


Reduce  the  Number  of 
Insulating  Oils 

NEARLY  a  dozen  insulating  oils  for  use  with  trans- 
formers, oil  switches,  lightning  arresters  and  other 
apparatus  are  now  on  the  market.  In  the  opinion  of 
operating  engineers  the  number  is  far  too  great.  The 
handling  of  such  oils  is  at  best  a  difficult  matter,  and 
when,  owing  to  the  special  requirements  of  the  different 
manufacturers,  it  becomes  necessary,  in  order  to  be 
protected  under  the  guarantees,  to  have  on  hand  and  use 
several  different  grades  or  makes  of  oil  the  trouble 
grows.  Operating  engineers  do  not  assert  that  the 
same  grade  of  oil  will  be  found  suitable  for  both  water- 
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cooled  transformers  and  heavy-duty  oil  switches,  but 
they  do  feel  that  if  a  certain  oil  is  suited  to  the  oil 
switches  of  one  manufacturer  it  should  in  all  reason- 
ableness be  equally  suited  to  the  oil  switches  of  another. 
A  similar  reasoning  applies  in  the  case  of  transformer 
oil.  Therefore  an  agreement  by  which  the  total  number 
of  insulating  oils  would  be  reduced  to  two,  or  at  most 
three,  would  be  heartily  welcomed  by  purchasers  gen- 
erally. There  seems,  indeed,  no  inherent  reason  why  the 
advantages  of  standardization  should  be  unattainable  in 
this  particular. 


A  Well-Planned  Industrial 
Distribution  System 

FLEXIBILITY  and  safety  are  combined  to  an  un- 
usual degree  in  the  wiring  of  the  Pacific  Coast 
industrial  plant  described  by  I.  A.  Oliver  in  the  issue  of 
Dec.  17.  Comprehensive  provision  for  future  growth, 
convenience  of  service  and  safe  construction  are 
attained  without  losing  sight  of  economical  investment 
in  equipment.  The  case  cited  is  typical  of  plants  whose 
growth  is  so  rapid  that  almost  continual  relocation  of 
motors  is  essential.  Changes  had  to  be  made  with 
minimum  interruption  to  production,  and  an  inflexible 
and  far  from  modern  installation  was  here  transformed 
into  a  thoroughly  improved  layout.  Fifty-eight  motors 
with  a  total  connected  load  of  600  hp.,  distributed 
throughout  a  plant  covering  four  acres,  presented  an 
interesting  problem  in  wiring  and  control  for  best  re- 
sults, and  the  flexibility  attained  is  creditable  to  those 
in  charge  of  the  work. 

The  provision  of  switchboards  with  "dead"  fronts  and 
backs  and  the  e.xtensive  use  of  safety  switches  are  note- 
worthy features  of  this  installation.  Concentration  of 
these  switches  in  groups  at  various  centers  of  distribu- 
tion illustrates  a  subdivision  of  control  which  facilitates 
economical  departmental  service  and  which  might  well 
be  followed  in  many  plants  at  present  depending  upon 
one  centralized  assembly  of  switch  equipment.  The  use 
of  laminated  flat,  bare  busbars  in  a  protected  compart- 
ment with  the  copper  cross-section  tapered  in  propor- 
tion to  the  electrical  loading  illustrates  careful  atten- 
tion to  the  investment.  Symmetrical  location  of  switch- 
ing and  control  apparatus  conduces  toward  economy  of 
outlay,  and  in  this  plant  irregular  and  haphazard  ap- 
plications erf  control  equipment  were  not  permitted.  It 
is  of  interest  to  find  here  a  dry  safety  switch  of  unusu- 
ally high  rating  for  instantaneous  control  of  the  entire 
power  service,  showing  that  the  designers  of  the  plant 
did  not  make  a  feti.sh  of  switch  segregation,  but  applied 
the  same  standards  ot  construction  at  the  entrance  of 
power  to  the  plant  as  in  the  remote  subdivisions  of 
control. 

Other  features  marking  the  in.stallation's  advance 
over  ordinary  practice  are  the  attention  given  to  the 
spacing  of  conductors  to  avoid  disturbing  magnetic  cir- 
cuits, eddy  currents  and  accidental  contacts;  the  gen- 
eral use  of  overload  relays  and  undervoltage  releases 
on  motor  .starters,  the  complete  marking  of  control 
apparatus,  the  use  of  pipe  framing  to  reduce  mechanical 
costs,  the  provision  of  special  terminal  boxes  to  fit  each 
type  of  motor,  and  the  use  of  considerable  old  equip- 
ment which  was  made  safe  for  further  service  without 
undue  expen.se.  Work  of  this  kind  is  of  wide  suggesitive- 
ness  and  deserves  the  consideration  of  plant  engineers 
responsible  for  revamping  installations  to  meet  the 
heavy  duties  of  the  future. 


Carbon  Electrode  Has 

Undergone  Astounding  Evolution 

SELDOM  have  we  published  a  more  interesting  bit  of 
technical    history    than    that    furnished    by    A.    T. 

'  Hinckley  of  the  National  Carbon  Company  regarding 
the  development  of  electric  furnace  electrodes.  It  is 
hard  to  realize  how  soon  after  the  beginnings  of  the 
voltaic  cell  the  heating  power  of  the  arc  was  brought 
into  play  for  chemical  purposes  and  the  electric  furnace 
had  its  origin.  Sir  Humphry  Davy  struck  the  first 
electric  arc  in  the  year  1800.  Eight  years  later  in  the 
first  electric  furnace  he  produced  potassium  carbide, 
and  in  1815  the  first  electric  steel  was  made  by  a  process 
which  now  seems  curiously  and  unnecessarily  trouble- 
some, but  which  was  the  beginning  of  the  great  art. 
It  was  not  until  more  than  a  quarter  of  a  century  later 
that  the  electric  furnace  had  a  real  beginning  in  the 
hands  of  Hare  and  Despretz.  This  was  in  that  singular 
period  of  electrical  evolution  when,  with  nothing  besides 
batteries  as  a  source  of  current,  the  ingenuity  of 
inventors  seems  to  have  been  unlimited  in  forecasting 
the  engineering  work  done  half  a  century  later.  Many 
an  inventor  working  soon  after  the  invention  of  the 
dynamo  stubbed  his  toe  on  the  patents  taken  out  by  the 
skillful  and  patient  men  who  had  nothing  better  than 
a  few  battery  cells  as  a  source  of  their  energy.  So  it 
was  that  Despretz,  trying  various  forms  of  carbon,  fell 
upon  the  gas  retort  species  and  not  only  appreciated  its 
advantages  but  discovered  some  of  the  troubles  later 
found.  It  was  still  in  this  battery  period  that  the  first 
patent  on  a  fabricated  carbon  was  granted  in  1858. 

It  was  not  until  the  dynamo  had  become  somewhat 
familiar  in  the  Graumme  and  Siemens  machines, 
making  electric  light  a  possibility,  that  Carre  settled 
seriously  to  the  manufacture  of  carbons,  followed  very 
quickly  by  our  own  Charles  F.  Brush,  who  molded  his 
carbons  from  petroleum  coke.  The  art  owes  not  a  little 
to  Brush's  persistence  and  ingenuity,  and  these  simple 
pressed  carbons  such  as  were  used  for  electric  lights  did 
sterling  service  in  the  beginning  of  electric  furnace 
work.  A  little  later  came  the  squirted  carbon,  but  when 
the  call  came  for  serious  work  with  furnaces,  as  in  the 
aluminum  process  and  similar  metallurgical  processes, 
big  electrodes  had  to  be  made.  It  was  less  than  a 
quarter  of  a  century  ago,  however,  that  the  squirted 
carbons  were  brought  up  to  a  diameter  of  as  much  as 
three  inches.  Later  came  the  heavy  furnaces  requiring 
huge  electrodes  capable  of  standing  enormous  changes 
of  temperature.  The  squirting  process  broke  down,  and 
the  tamping  process,  with  the  carbon  mixture  driven  by 
hand  or  mechanical  rammers  into  molds  from  which  the 
formed  electrode  was  subsequently  removed  and  baked, 
took  its  place.  Finally  recourse  was  again  had  to  retort 
carbon  and  to  high   grades  of  anthracite  as  the  best 

■  material  for  the  carbon  mix.  As  the  art  of  blending 
materials  developed  .so  did  *^he  process  of  making  the 
electrodes,  until  more  than  ten  years  ago  squirted  elec- 
trodes up  to  sixteen  inches  in  diameter  and  one-half 
ton  in  weight  were  produced  with  good  results.  From 
that  time  on,  and  especially  through  the  war,  the  evolu- 
tion of  the  electrode  has  proceeded  with  astounding 
rapidity.  The  weight  just  mentioned  has  been  more 
than  doubled,  and  these  big  electrodes  stand  up  with 
a.stonishing  .success  again.st  the  terrific  temperature 
strains  to  which  they  are  exposed.  They  have  grown 
with  the  ramifications  of  electric  furnace  work  until 
now  it  is  hard  to  set  a  limit  to  the  evolution  of  elec- 
trodes. 


Furnaces  of  For* I  I'laiit 

Hiirii  (>u8('Oii8,  IJ«{iii<l 

or  Powdered  Fuel 

FOUR  remarkably  large  (2,G40 
nominal  hp.)  boilers  equipped 
to  burn  blast-furnace  gas,  coa 
tar  and  powdered  coal  simul- 
taneously or  separately  have  been 
in  operation  for  several  months 
at  the  River  Rouge  plant  of  the 
Ford  Motor  Company.  The  instal 
lation  shows  in  a  striking  man- 
ner the  flexibility  possible  with 
powdered-fuel  firing.  Blast-fur- 
nace gas  is  used  as  the  basic  fu 
but  the  fluctuations  of  supply 
make  it  necessary  to  make  up  for 
deficiencies  with  powdered  fu 
and  occasionally  tar.  Not  only 
does  the  powdered-fuel  equipmiiit 
have  to  meet  this  requirement 
but  it  must  work  at  odd  times  im 
fuels  ranging  from  100  per  cent 
We.st  Virginia  bituminous  coal 
down  to  100  per  cent  coke  breeze 
Sometimes  the  latter  contains  a> 
much  as  14  per  cent  moisture.  No 
trouble  has  been  experienced  in 
burning  even  this  very  wet  coal, 
according  to  the  Combustion  En- 
gineering Corporation,  although 
it  is  to  be  expected  that  the  effi- 
ciency probably  decreases  con- 
siderably with  this  extreme 
moi--tiirp. 


'Jii        \ 
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Electric  Furnace  Electrode  Has  Undergone 
Marked  Development 

A  Review  of  the  Uses  of  Carbon  Electrodes,  from  Sir  Humphry  Davy's  Production  of  the 

Electric  Arc  in  1800  to   Present  Day  Applications  in  the  Electric  Furnace 

and  the  Important  Steps  in  Electrode   Production 


By  A.  T.  HINCKLEY 

Engineer  National  Carbon  Company,  Inc. 
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DEVELOPMENT  of  the  electric  furnace  and 
jits  major  accessor)',  the  electrode,  have  pro- 
'gressed  simultaneously  since  early  in  the 
nineteenth  century.  Without  the  electric 
furnace  the  large  electrode  would  never  have  been  called 
into  being,  and  without  the  large  electrode  the  mam- 
moth electric  furnace  of  today  could  not  operate.  No 
one  who  has  followed  the  development  of  high-tempera- 
ture chemistry  thus  far  in  the  twentieth  century  can 
fail  to  realize  that  it  has  an  important  place  in  the 
foundation  upon  which  our  industrial  fabric  rests  and 
that  the  electric  furnace  has  made  commercial  high- 
tempei-ature  chemistry  possible. 

Uses  of  Carbon  Electrodes  120  Years  Ago 
Carbon  electrodes  have  been  used  as  conductors  for 
the  electric  current  since  the  time  of  its  discovery. 
Volta  had  no  sooner  discovered  the  electric  battery  and 
thus  produced  the  first  continuous  flow  of  electrical 
energy  than  Sir  Humphry  Davy  in  1800  used  the 
batter>'  with  carbon  electrodes  attached  to  each  pole  to 
produce  an  electric  arc.  This  invention  constituted  the 
nucleus  of  the  electric  furnace,  and  subsequent  work  has 
been  principally  enlargement  and  adaptation.  Large 
steam  and  water-driven  generators  with  their  switches 
and  transformers  have  been  substituted  for  the  Volta 
battery',  refractory  walls  have  been  built  around  the 
electrode  tips  to  conserve  the  heat,  the  energy  developed 
within  such  walls  has  been  multiplied  a  millionfold,  and 
the  electrodes  have  grown  from  tiny  points  of  carbon  to 
great  masses  weighing  many  tons. 

These  developments  have  stretched  out  over  a  period 
of  120  years.  At  first  the  progress  was  very  slow.  The 
€nerg\'  that  the  Volta  battery  was  capable  of  delivering 
was  small,  and  the  methods  by  which  the  heat,  which 
Sir  Humphry  Davy's  arc  furnished,  could  be  controlled 
so  as  to  produce  chemical  change  in  matter  adjacent  to 
it  had  to  be  worked  out.  In  spite  of  the.se  handicaps  a 
considerable  number  of  electric  furnace  products  were 
discovered  within  a  few  years.  Probably  the  first  sub- 
stance to  be  produced  in  the  electric  furnace  was  the 
carbide  of  potassium  made  by  Sir  Humphry  Davy  in 
1808.  Electric  steel  was  made  in  1815,  when  W.  H. 
Pepys  made  an  electric  resistance  furnace  out  of  a 
slotted  iron  wire  and,  heating  this  by  current  from  a 
bank  of  batteries,  caused  it  to  absorb  carbon  from 
diamond  dust  and  become  steel.  Important  electric 
furnace  products — viz.,  graphite,  calcium  and  phos- 
phoru.s — were  made  by  Robert  Hare  in  1839,  but  only  in 
tiny  amounts,  just  sufficient  for  identification.  Many 
forms  of  furnaces  were  proposed  and  some,  such  as  the 
charcoal  tube  furnace  of  Despretz,  were  built,  but  no 
marked  progress  was  made  until  the  invention  of  the 


electric  generator.  All  through  the  first  half  of  the 
nineteenth  century  a  search  was  made  for  suitable  elec- 
trode material.  The  metals  were  found  to  be  unsuited 
for  most  furnace  work  as  they  could  only  be  used  in 
channels  to  hold  them  when  molten. 

The  result  of  all  these  investigations  was  that  carbon 
electrodes  became  standard  accessories  to  the  electric 
furnace.  Of  the  various  forms  of  carbon  available, 
little  blocks  of  retort  carbon  sawed  from  the  deposits 
formed  in  gas  retorts  were  best,  as  they  possessed  the 
highest  strength  and  lowest  electrical  resistivity.  This 
material  possessed  several  properties,  however,  which 
caused  trouble,  and  as  early  as  1849  Despretz  com- 
plained that  after  the  electrodes  had  been  used  for  some 
time  the  tips  swelled  irregularly  and  cracked  off  owing 
to  conversion  to  graphite.  Furthermore,  it  was  im- 
possible to  secure  a  piece  of  this  material  of  adequate 
size  to  carry  the  current  in  the  large  furnaces  on  ac- 
count of  the  laminated  structure. 

The  invention  of  the  dynamo  in  1867  ovei-came  the 
limitation  as  to  quantity  of  electrical  energy  available. 
This  gave  a  fresh  impetus  to  electric  furnace  investiga- 
tions, and  there  was  an  almost  immediate  demand  for 
larger  electrodes.  It  was  evident  from  the  earlier  inves- 
tigations that  such  electrodes  must  be  of  carbon  and 
must  be  a  fabricated  article  as  no  natural  carbon  of  the 
required  uniformity,  conductivity  and  strength  existed. 

The  First  Fabricated  Carbon 
There  is  some  question  as  to  who  made  the  first  piece 
of  fabricated  carbon,  but  as  early  as  1858  a  patent  was 
granted  in  the  United  States  to  De  Grasses  B.  Fowler 
of  New  York  for  a  method  of  making  carbon  plates  by 
mixing  pulverized  coke  with  tar,  forming  the  mixture 
under  pressure  in  molds,  packing  the  piece  in  lime  and 
heating  slowly  in  an  air-tight  box  to  drive  off  the 
volatile  matter.  It  is  improbable  that  this  patent  was 
commercialized  for  other  than  battery  plates  as  the 
experimental  arc  light  shown  at  Yale  in  1871  used  elec- 
trodes cut  from  blocks  of  retort  carbon.  There  is  little 
doubt  that  a  Frenchman,  Carre,  gave  to  the  world  the 
first  real  commercial  process  for  manufacturing  carbon 
electrodes.  In  1877  he  described  the  various  steps 
in  the  process.  He  was  the  first  to  use  carbon  dust  as 
a  protective  material  for  holding  the  electrodes  during 
the  baking  process,  and  he  succeeded  in  producing  satis- 
factory carbon  electrodes  up  to  0.5  in.  (1.25  cm.)  in 
diameter.  In  1878  Sir  W.  Siemens  used  such  carbon 
electrodes  in  his  experimental  work,  melting  metals  in 
radiation  arc  furnaces  of  the  crucible  type. 

In  America  Charles  F.  Brush,  who  gave  the  first 
public  demonstration  of  arc  lighting  in  Cleveland  in 
1876,  began  in  1877  to  experiment  in  the  manufacture 
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of  carbon  electrodes,  using  petroleum  coke.  At  first  he 
used  the  coke  raw  and  molded  it  into  electrodes  0.5  in. 
square  by  12  in.  (30.4  cm.)  long  in  a  hand  press.  Such 
electrodes  shrank  so  much  in  baking  that  he  invented 
the  calcination  process  for  removing  the  volatile  matter 
from  the  coke  prior  to  its  fabrication  into  an  electrode. 
As  the  pressures  given  by  the  hand  press  were  too  low 
to  impart  the  requisite  density  to  the  molded  carbon 
mass,  he  designed  a  hydraulic  press. 

By  the  year  1878  Mr.  Brush  was  manufacturing 
these  carbon  electrodes  on  a  commercial  scale  and 
gradually  developed  the  method  used  for  molding 
round  electrodes  0.5  in.  in  diameter  by  12  in.  long.  It 
was  electrodes  such  as  these  that  were  used  by  Hall 
in  1886  in  his  experiments  for  the  production  of  metallic 
aluminum. 

As  the  small  molded  electrode  was  an  expensive  article 
to  form,  the  extrusion  process  was  developed.  In  this 
process  the  plastic  carbon  mix  was  molded  into  short, 
thick  cylinders,  which  were  placed  in  a  heavy  steel 
cylinder  tapering  at  one  end  to  a  small  opening  or  die. 
Through  this  opening  the  mix  was  extruded  by 
hydraulic  pressure  applied  from  the  rear  end  of  the 
cylinder.  Many  different  kinds  of  extrusion  apparatus 
were  tried  for  this  work,  including  adaptations  of  the 
pug  mills  used  commonly  in  brick  work.  None  of  the 
existing  extrusion  machines,  however,  proved  capable 
of  handling  the  carbon  mix,  and  a  new  type  of  extrusion 
machine  designed  especially  for  carbon  work  had  to  be 
developed.  Such  extrusion  machines  capable  of  form- 
ing carbons  up  to  1-in.  or  IJ-in.  (2.5-cm.  or  3.8-cm.) 
diameter  were  in  operation  by  1895. 

Early  Needs  for  Large  Electrodes 

The  demand  for  the  first  large  electrodes  came  from 
the  Pittsburgh  Reduction  Company,  operating  the  Hall 
metallic  aluminum  process.  For  its  commercial  fur- 
nace the  company  wanted  an  electrode  3  in.  (7.6  cm.) 
in  diameter  by  18  in.  (45.7  cm.)  long.  At  first  it  was 
considered  impossible  to  make  so  large  an  electrode  as 
no  presses  then  made  had  carbon  cylinders  of  sufficient 
diameter.  The  machine  designers,  however,  proved 
equal  to  the  task,  and  a  new  extrusion  press  was  built 
with  a  steel  cylinder  1§  ft.  (45.7  cm.)  in  diameter  to 
hold  the  carbon  mix.  By  1898  so  many  of  the  3-in. 
electrodes  had  been  made  that  the  large-electrode  indus- 
try can  be  said  to  have  become  established. 

From  1898  on  the  growth  of  the  industry  was  very 
rapid.  The  development  of  great  quantities  of  hydro- 
electric power  at  Niagara  Falls  gave  an  impetus  to  the 
electric  furnace  art  .second  only  to  the  invention  of  the 
dynamo  itself.  Scattered  through  the  closing  years  of 
the  nineteenth  century  there  were  many  discoveries  of 
electric  furnace  products.  By  1900  calcium  carbide, 
carborundum  and  graphite  were  being  produced  com- 
mercially and  electrodes  up  to  8  in.  (20.3  cm.)  in 
diameter  had  been  made  to  lead  the  current  into  the 
furnace  necessary  for  such  manufacture.  The  decade 
which  had  just  closed  had  seen  electric  furnaces  grow 
from  less  than  100  hp.  to  more  than  1,000  hp.  in  single 
units,  and  the  electrodes  for  such  furnaces  had  grown 
from  pencils  weighing  less  than  *  lb.  (0.23  kg.)  to 
cylinders  weighing  over  100  lb.    (45  kg.). 

The  first  decade  of  the  twentieth  century,  while  per- 
haps less  fruitful  in  fundamental  discoveries  in  high- 
temperature  chemistry,  was  marked  by  a  striking  com- 
mercialization of  electi'ic  furnace  products.  This  in- 
creased demand  led  to  larger  and  larger  furnaces,  re- 


quiring larger  and  larger  electrodes.  Many  attempts 
were  made  to  meet  these  demands  by  building  up  large 
electrodes  from  small  slabs  of  baked  carbon.  The  patent 
literature  during  this  period  is  replete  with  examples 
of  ingenious  proposals  for  accomplishing  such  fabrica- 
tion. None  of  them  gave  really  satisfactorj'  results. 
There  are  several  reasons  why  this  should  have  been  so. 
If  no  bonding  material  was  used  to  unite  the  individual 
slabs,  expensive  machining  was  required  to  fit  them 
together  and  dowel  them  in  place.  Even  if  this  was  so 
well  done  that  the  mass  possessed  adequate  mechanical 
strength,  the  contacts  offered  variable  resistance,  which 
resulted  in  local  hot  spots  with  subsequent  burning  and 
breakage.  If  a  bond  was  used  to  unite  the  slabs,  the 
shrinkage  of  such  material  in  baking  set  up  stresses 
which  caused  breakage  of  the  individual  members  later 
on.  Furthermore,  the  contacts  between  the  individual 
members  were  still  of  variable  resistance,  and  it  was 
seldom  that  the  mass  as  a  whole  possessed  adequate 
mechanical  strength. 

Attempts  to  Produce  Monolithic  Electrodes 

It  was  obvious  from  these  experiments  that  such  large 
electrodes  to  be  satisfactory  must  be  monolithic.  Larger 
extrusion  presses  were  built  capable  of  forming  elec- 
trodes up  to  12  in.  in  diameter.  Such  electrodes,  how- 
ever, gave  a  great  deal  of  trouble  in  use  on  account  of 
a  tendency  to  crack  when  subjected  to  rapid  tempera- 
ture changes.  Some  manufacturers  believed  that  this 
difficulty  could  be  overcome  if  the  internal  defects  inci- 
dent to  forming  the  electrode  by  the  extrusion  process 
were  eliminated.  This  led  to  experiments  both  in 
Europe  and  America  with  what  is  known  as  the  "tamp- 
ing process." 

In  the  tamping  process  the  carbon  mix  is  rammed 
into  molds  of  the  desired  size,  the  molds  being  subse- 
quently opened  and  the  formed  electrode  removed  for 
baking.  At  first  this  ramming  of  the  mix  was  done 
by  hand,  but  the  pressure  developed  in  this  way  proved 
inadequate  to  impart  the  required  strength  to  the  mass. 
Later  on  mechanical  rammers  were  built  capable  of 
striking  heavier  blows.  Although  there  was  some  im- 
provement in  the  electrode  due  to  the  reduction  of  the 
internal  defects  known  as  "cones,"  the  tamping  process 
did  not  produce  satisfactory  electrodes  from  the  fine- 
grain  petroleum  coke  mix  in  use  at  that  time. 

In  order  to  overcome  the  breakage  which  was  com- 
mon to  such  electrodes,  attempts  were  made  to  reinforce 
the  carbon  mass  with  rods  of  baked  carbon  or  rods  of 
metal  or  even  woven-wire  screens,  but  none  of  these 
reinforcements  accomplished  the  desired  result.  The 
difference  in  expansion  between  the  metal  and  the  car- 
bon caused  cracking.  Furthermore,  the  shrinkage  of 
the  carbon  bond  in  baking  caused  it  to  draw  away  from 
the  reinforcement  so  that  there  was  really  no  union 
between  the  two. 

The  first  real  improvement  was  made  with  retort 
carbon.  This  material  when  used  in  the  so-called  "con- 
crete mixes"  gave  large  electrodes  which  were  able  to 
withstand  the  stresses  caused  by  rapid  temperature 
changes  without  breakage.  Experience  showed,  how- 
ever, that  retort  carbon  was  extremely  variable  in  com- 
position, some  kinds  being  very  dense  while  other  kinds 
occurring  in  the  same  retort  were  light  and  porous  with 
no  higher  strength  than  is  possessed  by  petroleum  coke. 
The  search  for  stronger  carbon  materials  was  continued. 
Finally  certain  forms  of  dense,  low-ash  anthracite  were 
selected  as  most  promising.  This  material  required  quite 
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different  dressing  from  petroleum  col^e,  but  after  satis- 
factory methods  of  calcination,  crushing  and  sizing 
had  been  worlced  out  it  gave  as  good  electrodes  as  had 
been  made  with  retort  carbon. 

Electrode  Requirements  of  the  Electric  Furnace 

During  this  ten-year  period  a  number  of  other  elec- 
tric furnace  industries  had  become  well  established,  as 
ferro-alloys,  aluminous  abrasives,  carbon  bisulphide  and 
phosphorus,  and  lastly  electric  steel. 

The  use  of  the  electric  steel  furnace  for  melting  down 
cold  scrap  imposed  more  difficult  conditions  on  the 
electrodes  than  they  had  ever  been  called  upon  to  meet. 
Not  only  were  larger  electi-odes  demanded  for  open-arc 
service  than  before,  but  the  varying  short-circuit  con- 
ditions incident  to  melting  down  a  cold  charge  caused 
the  arc  to  be  concentrated  first  on  one  spot  on  the  elec- 
trode tip,  heating  it  rapidly  to  incandescence,  and  then 
the  arc  jumped  to  a  new  spot,  thus  causing  uneven 
expansion  in  the  section,  with  resulting  breaking 
stresses.  As  such  stresses  increase  as  the  diameter  of 
the  electrode  increases,  attempts  were  made  to  get  the 
required  current-carrying  capacity  in  an  electrode  by 
using  several  small  graphite  electrodes  in  a  clover-leaf 
bundle  instead  of  the  single  large  electrode.  The 
mechanical  weakness  of  such  an  arrangement,  together 
with  its  rapid  oxidation,  caused  spindling  and  breakage 
of  the  component  pieces.  These  results  confirmed  the 
earlier  view  that  electrodes  to  be  successful  must  be  as 
nearly  as  possible  monolithic.  The  manufacturers  of 
hydraulic  presses  in  both  Europe  and  America  built 
new  machines  combining  the  tamping  and  extrusion 
principles  in  an  attempt  to  overcome  the  internal  defects 
which  had  hitherto  caused  trouble  in  extruded  elec- 
trodes. In  some  of  these  machines  the  mix,  instead  of 
being  made  up  in  a  relatively  small  cylinder  before 
extrusion,  was  poured  loose  into  the  extrusion  chamber 
and  compressed  in  it  hydraulically.  Other  press  manu- 
facturers provided  for  molding  of  cylinders  of  mix  of 
the  full  size  of  the  extrusion  cylinder.  To  these  car- 
tridges a  low  temperature  heat  treatment  was  given, 
and  they  were  then  shoved  into  the  extrusion  cylinder 
and  formed  into  electrodes.  All  of  these  improvements 
in  forming  methods  made  improvements  in  the  internal 
structure  of  the  electrode,  so  that  by  1910  fairly  reliable 
electrodes  were  made  up  to  16  in.  (40.6  cm.)  in 
diameter,  weighing  over  1,000  lb.   (450  kg.) 

The  second  decade  of  the  twentieth  century  was 
marked  by  the  Great  War,  which  caused  an  unprece- 
dented demand  for  electric  furnace  products.  The 
manufacturing  capacities  in  all  lines  were  stretched  to 
the  utmost.  Larger  and  larger  furnaces  were  built, 
mammoths  consuming  20,000  hp.  apiece,  or  as  much  as 
the  connected  load  of  many  a  fair-sized  city.  For  such 
furnaces  electrodes  weighing  over  a  ton  apiece  and 
many  tons  in  the  assembly  have  been  made.  Much  has 
already  been  written  to  show  the  fundamental  character 
of  electric  furnace  products  in  the  manufacture  of 
munitions,  calcium  carbide  for  the  miners,  the  ho.st  of 
ferro  alloys  for  the  steel  makers,  fixed  nitrogen  for 
explosives,  abrasives  for  finishing  shells  and  machine 
guns,  aluminum,  magnesium  and  phosphorus,  all  re- 
quiring electrodes  for  their  production. 

For  the  manufacture  of  such  electrodes  retorts  glow- 
ing incandescent  with  the  burden  of  carbon  in  the  puri- 
fying fire  have  been  devised — retorts  requiring  for  their 
success  the  very  electrodes  in  whose  production  they 
have  played  a  part.    Mills  whose  manganese  steel  parts 


came  from  the  electric  furnace  crunch  and  rumble  as 
they  crush  the  crude  carbon  to  finest  dust.  Towering 
presses,  throbbing  as  if  from  the  effort,  squeeze  the 
steaming  masses  into  shape.  Cavernous  furnaces  in 
which  tides  of  heat  ebb  and  flow  in  never-ending  cycle 
drive  out  the  oils  from  the  plastic  mass,  leaving  it  hard 
as  stone  and  able  to  carry  its  load  when  all  other  sub- 
stances are  molten. 

Now  we  are  at  peace,  the  abnormal  industrial  require- 
ments of  the  war  are  over,  and  we  can  quietly  take  stock 
of  our  dependence  upon  electric  furnace  products  for 
the  comforts  of  our  daily  life.  Call  with  me  for  a 
moment  at  the  modem  home  at  breakfast  time.  As  the 
door  to  the  kitchen  opens  you  catch  a  glimpse  of  the 
electric  range  with  spun-aluminum  pans  and  cast-alu- 
minum griddles,  electric  furnace  products.  The  heat- 
ing units  in  the  range  are  of  the  cast-in  type,  with 
resistance  wire  made  in  the  electric  furnace  from  metals 
which  were  themselves  reduced  in  the  electric  furnace. 
The  resistance  wire  running  at  brilliant  heat  is  insu- 
lated from  the  iron  casting  by  a  snow-white  powder 
whose  purity  is  guaranteed  beyond  question  by  its  pro- 
duction in  the  electric  furnace.  The  gleaming  white  of 
the  enameled  sink  may  well  be  due  to  the  oxides  of 
titanium  or  zirconium,  electric  furnace  products.  That 
steel  knife  was  ground  to  shape  with  silicon  carbide, 
and  the  stainless  metal  with  which  you  cut  your  orange 
was  not  silver  but  an  alloy  made  in  the  electric  furnace. 

Du'ERsiTY  OF  Products  Madf  in  the  Modern 
Electric  Furnace 

As  you  bid  the  family  good-by  you  note  the  beauti- 
fully formed  brass  fittings  on  the  door,  castings  from 
the  electric  brass  furnace.  With  a  whir  the  motor  starts 
— the  pistons  of  aluminum,  the  axles  of  chrome-vana- 
dium steel,  the  machine  parts  turned  first  with  high- 
speed steel  and  finished  by  grinding  with  aluminous 
abrasives,  even  the  tires  made  with  the  aid  of  carbide 
bisulphide,  all  electric  furnace  products.  You  reach 
your  office  and  light  a  cigarette.  The  phosphorus  on 
the  match  came  from  the  electric  furnace. 

We  will  not  follow  all  through  the  day  the  points 
where  electric  furnace  products  play  an  important  part, 
t)ut  remember  that  when  you  ordered  that  new  band 
saw  you  specified  electric  steel.  Those  new  punches  were 
made  from  molybdenum  steel.  That  bolt  of  cloth  was 
woven  from  cotton  grown  on  fields  fertilized  by  potash 
and  phosphate,  wrested  from  the  native  rock  in  the  elec- 
tric furnace,  and  by  the  nitrates  which  the  electric 
furnace  fixed  from  the  air.  When  the  miners  tore  that 
carload  of  coal  from  the  bosom  of  old  Mother  Earth 
their  way  was  lighted  by  gas  from  calcium  carbide,  an 
electric  furnace  product,  and  the  same  kind  of  gas  was 
used  by  the  man  who  welded  that  break  in  the  fender  of 
your  machine  to  stop  the  rattle  which  irritated  you. 

Night  comes  and  your  home  is  brilliant  with  tungsten 
lights,  the  filament  of  electric  furnace  metal.  Even  the 
flashlamp  on  the  table  at  your  liedside  derives  its  energy 
in  part  from  carbon  prepared  in  the  electric  furnace, 
and  for  the  operation  of  all  of  these  electric  furnaces 
electrodes  were  required. 

The  arc  was  of  little  practical  use  without  the 
dynamo,  and  it  in  turn  could  do  only  a  little  work  until 
the  great  waterfalls  had  been  harnessed;  but  with  these 
the  electric  furnace,  with  the  aid  of  the  electrode  to 
link  them  together,  has  become  an  important  factor  in 
the  production  of  the  comforts  and  more  and  more  of 
the  necessities  of  life. 
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Curves  for  Quick  Solution  of  Power  Loss 
and  Voltage  Drop  Problems 

FIG.   1 — POWER  LOSS  IN   PERCENTAGE  OF  DELIVERED  POWER 

The  curves  apply  to  three-phase  lines  only.  For  slngle- 
phasi?  multiply  .•scale  by  two. 

To  Ise  Chart:  1.  Reduce  voltaee  to  an  equivalent  secondary 
voltage  within  the  limits  of  the  chart  (0 — 150  volts)  by 
dividing  by  a  convenient  ratio.  2,  10,  200,  etc. 

2.  Locate  intersection  of  voltage  arc  with  power  factor 
diagonal   (E  cos  *). 

3.  Intersection  of  this  ordinate  with  curve  for  given  wire 
size  gives  per  cent  power  loss  on  scale  at  left. 

4.  Divide  scale  reading  by  the  square  of  ratio  used  in  1. 
and  multiply  by  distance  in  thousands  of  feet  and  load  in 
kilowatts. 

Result  is  total  per  cent  power  Io.ss  on  line. 


FIG.    2- 


-PERCENTAGE    OF    DELIVERED    POWER    LOST    PER 
KILOWATT  PER  1,000  FT. 


Th:s  applies  to  4,600-voIt  three-phase  line  only.  For  single- 
phase  line  multiply  figure  given  by  curve  by  two.  To  obtain 
per  cent  voltage  drop  use  these  curves  in  conjunction  with 
quantity  B  given  In  ?"lg.   4. 


FIG.    3- 


-PERCENTAGE     (OF    DELIVERED    VOLTAGE)     DROP 
PER  1,000  FT. 


These  curves  apply  to  three-phase  4.600-volt  lines  with 
27-m.  spacing  and  80  per  cent  power  factor. 

FIGS.  4a  AND  4B — VOLTAGE  DROP  IS  READILY  DETERMINED 
AFTER  POWER  LOSS  HAS  BEEN   FOUND 

Bj  griven  by  the  curves,  is  the  ratio  V/P,  where  V  =  voltage 
in  per  cent  of  delivered  volts  and  P  =  power  loss  in  per  cent 
of  delivered  power.  Fig.  4a  gives  values  of  B  for  power 
factors  50,  60,  70,  80  and  90  per  cent  and  4b  for  90.  95  and 
100  per  cent. 

To  Use  Chart:  1.  Determine  value  of  x/r  for  size  and 
spacing  of  wire  used,  from  curves  on  right. 

2.  Determine  value  of  B  for  this  value  of  x,  r  from  proper 
curve  on  left. 

3.  Multiply  by  per  cent  power  loss  (from  other  curves) 
for  per  cent  volts  drop,  T  i.  =  PB ) . 


fer  cent,  of  delivered  Pswer  lost  per  Kw>  per  1000  Feet  of  Line  (ip) 
Fiir.  2 


,0   ;0  30  JO  50  V.-C  70  60 
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»  a  30  40  S  «  ■^  30 
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Simplifying  Line  Loss  and  Drop  Problems 

Power  Loss  Is  Determined  from  Charts  with  Minimum  Com- 
putation and  Voltage  Drop  Is  Readily  Derived  from  This — 
Charts  Do  Not  Cover  Charging  Current  and  Corona  Problems 

By  H.  P.  SEEL  YE 

DistrihutiOH  Engineer's  Department,  Detroit  Edison  Company 


PROBABLY  the  two  quantities  most  often 
computed  in  the  design  of  lines  for  electrical 
transmission  and  distribution  are  the  power 
loss  and  the  voltage  drop.  The  former  is 
always  important  in  determining  the  economy  of  a 
design.  Upon  the  latter  depends  the  quality  of  service 
rendered.  The  most  usual  case  of  power  loss  is  that  due 
to  the  resistance  of  the  conductor,  i.e.,  the  VR  loss.  In 
high-tension  transmission  lines  leakage  losses  and  corona 
losses  become  important.  Charging  current  also  has  an 
■effect  or  PR  loss.  Such  problems,  however,  are  compar- 
atively rare  in  the  work  of  most  engineers  and  warrant 
special  treatment  when  encountered.  In  the  majority 
of  problems  PR  loss  is  all  that  need  be  considered. 
If  D  ^=  length  of  line  in  feet, 

W  =  the  load  at  the  receiver  end  in  watts  (kilo- 
watts X  1.000), 

E  =  the  receiver  voltage, 

A  =  cross-sectional  area  of  conductor  in  circu- 
lar mils, 
p  =  resistivity  of  conductor  material   in  ohms 
per  mil-foot, 
cos  v  =^  the  power  factor  of  the  load  W. 

I'R  loss  =  (  s )    -r-   X  2  watts  (for  single-phase) , 

\£(   COS  9/      A 

''—T-  ■    3  watts  (for  three-phase). 


=  (rT 


w 


/>«  loss  -  ,     ,  ^  „  ,     . 

E  cos  e'    -^ 

If  P  ^  per  cent  power  loss  in  terms  of  power  delivered. 


_P_  _     2W'pD 
100  ~  (E  cos  e)'A 


P  = 


P_ 
100 


W  pD 

(E  cos  e)*A 


200WpD 
(E  cos  e)^A 

(for  single-phase)  ; 
lOOWpD 


~  (E  cos  eVA 

(for  three-phase). 
For  the  same  load,  same  voltage  between  conductors 
and  the  same  conductor  size,  the  loss  with  gingle-phase 
is  twice  that  with  three-phase. 

If  it  is  desired  to  consider  the  load,  voltage  and  power 
iactor  at  the  source  ii.stead  of  at  the  receiver,  if 
W'  =  load  at  source  in  watts, 
E'  =  voltage  at  source, 
Cos  e'  =  power  factor  at  source. 
The  line  loss  in  percentage  of  load  at  source 
_  200  W'pD      ^,        .      ,      ,        , 

^   ^  (E'  COS  O'y  A  ^^"'^  single-phase), 

_  100  W'pD       ,.      ,.  ,        , 

'^   ^  (E'  cos  «')'  A  ^^°^  *  '■^^  phase). 
For  copper  conductor  p  =   10.8  approximately.     If 
load  is  expres.sed  in  kilowatts    (kw.),  the  formula  be- 
comes 

2.16  X  10"  X  kw.  D 


P  = 


(E  cos  »)"  A 

1.08  X  10'  X  kw.  D 

(E  cos  »y  A 


(for  single-phase), 
(for  three-phase). 


These  formulas  are  comparatively  easy  to  use.  How- 
ever, it  is  believed  the  work  may  be  somewhat 
simplified,  especially  where  a  large  number  of  such 
computations  are  to  be  made,  by  use  of  the  accompany- 
ing chart  (Fig.  1).  The  use  of  this  chart  reduces  the 
computation  to  a  simple  multiplication  of  round  num- 
bers. 

How  TO  Use  the  Power-Loss  Chart 

A  series  of  circular  arcs  (with  the  center  at  0,  0) 
are  drawn,  each  representing  a  given  voltage.  Volt- 
ages range  from  0  to  150,  but  as  will  be  shown  below, 
the  same  arcs  may  be  used  for  any  voltage.  Diagonal 
straight  lines  are  drawn  through  0,  0  at  various  slopes, 
each  representing  a  given  power  factor.  It  is  evident 
that  the  abscissa  of  the  intersection  of  any  arc  with 
any  diagonal  gives  the  corresponding  value  of  E  cos  6. 

For  each  standard  wire  size  considered,  a  curve  is  now 
plotted  between  P  -^  (kw.  D/1,000)  and  E  cos  6,  giving 
for  any  voltage,  power  factor  and  wire  size  the  per  cent 
power  loss  per  kilowatt  per  1,000  ft.  Curves  for  other 
sizes  of  wire  can  be  easily  added  if  desired.  The  upper 
part  of  these  curves  was  drawii  to  a  condensed  scale 
to  give  a  greater  range  of  values  in  the  more  unusual 
cases.  The  curves  here  shown  are  for  three-phase.  The 
power  loss  for  single-phase  would  be  twice  the  values 
shown  for  three-phase. 

These  curves  are  used  according  to  the  following 
rules : 

1.  Reduce  the  voltage  considered  to  any  equivalent  sec- 
ondary voltage  within  the  scale  of  the  chart  (less  than  150) 
by  dividing  by  some  convenient  transformation  ratio  such 
as  2,  4,  10,  20,  200,  400,  1,000,  etc. 

2.  Locate  intersection  of  voltage  arc  and  power-factor 
diagonal. 

3.  The  intersection  of  the  vertical  through  this  point  with 
the  curve  for  the  proper  wire  size  gives  the  value  of  P  on 
scale  at  left. 

4.  Divide  this  scale,  reading  by  the  square  of  the  trans- 
formation ratio  used,  to  give  per  cent  power  loss  per  kilo- 
watt per  1,000  ft.  for  the  given  voltage.  Multiply  by  the 
number  of  kilowatts  and  by  the  length  of  line  in  thousands 
of  feet  for  total  per  cent  power  loss  in  terms  of  power 
delivered.  (If  line  is  single-phase  multiply  this  quantity 
by  2.) 

Take  for  example  the  following  problem : 
Load,  1,200  kw.;  power  factor,  75  per  cent;  voltage 
at  receiver,  4,400;    wire  size.  No.  3  0    (three-phase); 
distance,  8,000  ft. 

4,400^40  =  110  (transformation  ratio  =  40). 
Power  loss  =  (1.51  X  1.200  X  8)  -:-  (40  X  40) 
—  9.06,  or  108.7  kw. 

Voltage  Drop  Readily  Determined  from 
Power-Loss  Data 

The  drop  in  voltage  from  source  to  receiver  involves 
more  complicated  e(iuations.  When  relating  to  high- 
tension  lines  the  problem  involves  line  capacity,  etc., 
and  warrants  special  consideration.     For  medium-volt- 
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age  and  low-voltage  problems,  however,  it  is  sufficient 
to  consider  inductive  reactance  only,  and  the  equation 
becomes  the  well-known 

V  =  \  (E  cos  9  +  1/1  RIDy+  (.E  sin 9+1/3  XID)'  -  E 
100         E 

(for   three-phase   lines) 


=  V 


,    V  SRIDV      /  .        ,   VSXIDV 

cos  e  -j s — )  +  I  sin  e  H g —  I 


£ 


Where  F  =  per  cent  voltage  drop  in  terms  of  re- 
ceiver voltage, 
R  =  resistance  in  ohms  per  foot, 
X  =  inductive  reactance  in  ohms  per  foot, 
D  =  distance  from  source  to  receiver  in  feet, 
/    =  current  per  wire. 
But 


per  cent  power  loss 


100  WD      ^ 
(E  cos  0)'  A  ~ 

100  vYrid 
E  cos  e 


(see  above). 


Substituting 

100    M 


p  P    X 

(cos  6  +   zrp;^  cos  ey  +   (sin  e  +  :r7r7;  ^  COS  9)    —  1 


100 


100/2 


'x'( 


1  + 


py 

100/ 


tan  9 


100  i? 


)'- 


^.= 


100  cos  e 


cos  9      /  p  \  2        /  P    Y\  2 

^-X'O  +  Ioo)  +(*-«  +  iTof)- 


100 


(The   above  computation   is   for  three-phase,   but   the 
resulting  expression  for  B  is  the  same  for  single-phase.) 

B,  then,  is  a  quantity  expressing  the  relation  between 
per  cent  voltage  drop  and  per  cent  power  loss.  It  de- 
pends on  the  power  factor  (cos  0),  size  and  spacing  of 
conductors  {X/R)  and  per  cent  power  loss  (P),  but  is 
independent  of  load  or  voltage.  It  is  evident  that  if  B 
is  known  the  per  cent  voltage  drop  may  be  easily  ob- 
tained from  the  per  cent  power  loss  by  the  simple 
relation  V  =  BP. 

B  may  be  plotted  as  shown  in  the  accompanying 
curves  (Figs.  4a  and  h^.  Since  the  variation  of  B  with 
P  is  not  great  excepting  for  high  power  factor  and  large 
conductors,  three  fixed  values  of  P  were  chosen  which 
cover  the  usual  range  of  problems,  i.e.,  1  per  cent,  10 
per  cent  and  20  per  cent.  For  each  power  factor  a  curve 
between  B  and  X/R  is  plotted  for  each  of  these  values 
of  P.  Other  values  of  P  may  be  interpolated  if  neces- 
sary. The  value  of  X/R  is  shown  directly  by  the  curves 
on  the  right  for  standard  sizes  of  conductor  and  any 
spacing. 

The  use  of  the  curves  is  as  follows:  Locate  the  point 
on  the  X/R  curve  for  the  given  wire  size  and  spacing. 
(For  three-phase,  unequal  spacing,  use  the  equivalent 
spacing,  S  =  \/S,S.S,).  Pass  across  the  sheet  to  the 
left  on  the  horizontal  through  this  point  until  it  inter- 
sects the  curve  for  the  given  power  factor  and  value  of 
P.  The  corresponding  value  of  B  is  found  on  the  scale  . 
at  the  bottom.  If  this  is  multiplied  by  the  value  of  P 
computed  from  Fig.  1,  the  desired  value  of  V  (per  cent 
voltage  drop)  is  obtained. 

Example. — In  the  example  given  above  for  the  de- 
termination of  P,  let  the  spacing  between  the  wires 


be  28  in.,  28  in.,  56  in.  The  equivalent  spacing  = 
\/28  X28  X56  =  35  in.  Interpolating  between  the  70 
per  cent  and  80  per  cent  power  factor  curves,  B  = 
1.18,  V  =  1.18  X  9.06  =  10.7  per  cent,  or  470  volts. 

The  curves  given  here  are  general  and  may  be  used 
for  any  voltage,  load,  length  of  line  and  spacing  be- 
tween conductors.  The  range  of  wire  sizes  and  power 
factor  is  more  limited,  but  the  curves  could  be  easily 
extended  to  cover  any  desired  value.  For  everj'-^y 
use  on  the  problems  arising  on  any  given  system  less 
general  curves  may  be  derived  from  these  which  will 
still  further  simplify  computations.  As  an  example, 
Fig.  2  shows  a  set  of  curves  plotted  for  work  on  4,600- 
volt  lines.  Three  curves  are  shown  for  each  wire  size 
giving  a  range  from  4,400  volts  to  5,000  volts.  For  any 
power  factor  (low-er  scale)  the  scale  on  the  left  gives 
the  per  cent  power  loss  per  kilowatt  per  1,000  ft. 

Fig.  3  shows  another  special  curve  giving  per  cent 
voltage  drop  per  1,000  ft.  of  line  for  4,600  volts,  three- 
phase,  80  per  cent  power  factor,  27-in.  spacing.  It  is 
a  comparatively  simple  matter  to  derive  any  such  special 
cui-ves  desired  by  use  of  the  general  curves. 


A  Flexible  Type  of  Transmission  Tower 

ANEW  type  of  transmission-line  power  is  described 
in  the  Commonicealth  Engineer  (Australia).  The 
tower  is  a  four-sided  structure  and  consists  of  struts 
of  weldless  steel  tubes  and  ties  of  steel-wire  ropes 
braced  together,  making  it  ex- 
ceedingly light  and  self-con- 
tained It  is  unaffected  by  any 
settling  of  foundation,  and  any 
variation  in  temperature,  what- 
ever the  range,  will  not  set  up 
internal  strains.  The  connec- 
tion between  the  upper  strut 
and  the  lower  struts  is  a  simple 
casting  with  projections  into 
the  tubes  to  keep  them  in  posi- 
tion. The  casting  is  held  in 
position  by  the  weight  of  the 
structure  above  it.  consequently 
bolting,  riveting  or  screwing 
are  unnecessary.  The  galvan- 
ized-wire  rope  stays  are  at- 
tached to  the  upper  strut  by  a 
clamp  or  by  incorporating  the 
clamp  in  a  cross-arm  firmly 
fastened  to  the  strut.  Con- 
nection to  the  lower  struts  is 
affected  either  by  the  rope  be- 
ing passed  around  the  strut 
and  a  malleable  cast  bearer 
bolted  on  or  by  fitting  a  clamp. 
The  rope  end  is  finished  off  by 
a  thimble  and  wire  rope  clamps.  The  cross-arms  are  of 
channel  iron.  Should  increased  spacing  be  required,  as 
in  the  case  of  ver\-  high  voltages,  two  tubes  instead  of 
one  are  used  for  the  upper  strut.  This  maintains  the 
strength  of  the  tower  and  at  the  same  time  preserves 
its  flexibility  and  simplicity.  The  ground  reaction, 
owing  to  the  wide  base  of  the  tower,  is  small:  it  is 
dealt  with  by  means  of  buckled  plates  bolted  to  the 
ends  of  the  tubes.  No  concrete  is  required  for  the 
foundations.  The  longest  span  thus  far  erected  is 
1,800  ft.  (550  m.),  but  it  is  said  that  a  span  of  3,000 
ft.  (900  m.)  is  now  in  the  course  of  erection. 


FLEXIBLE  TOWER  USED 

IN  AUSTRALIA 
Voltage,  22,000  ;  height. 
42  ft.  (for  span  of  1.432 
ft.)  ;  conductor,  0.1  sq.ln. 
copper.  Ground  wire  is 
below  line  wires. 
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Station  Electrical  Layout  for  Supplying 
Local  and  Regional  Service 

Flexibility  and  Simplicity  ot  Design  Effectively  Combined  in  the 
South  Meadow  Station  of  the  Hartford  Electric  Light  Company — 
Symmetrical    Development    by    Sections    to    Meet    Dual    Service 


TYPIFYING  plants  which  must  meet  the  re- 
quirements of  moi'e  than  local  service,  the 
new  South  Meadow  station  of  the  Hartford 
(Conn.)  Electric  Light  Company  is  of  interest 
from  both  the  mechanical  and  the  electrical  viewpoint. 
This  plant  is  intended  to  operate  as  a  key  plant  for 
giving  both  regional  and  local  service  so  that  particular 
attention  had  to  be  given  to  insuring  continuity  and 
flexibility  of  service.  Some  of  the  salient  features  of 
the  mechanical  part  of  the  plant  were  discussed  in  the 
Dec.  10  issue  of  the  Electrical  World,  and  those  of  the 
electrical  layout  will  be  considered  in  the  current  issue. 
Among  the  features  of  particular  interest  in  this  dis- 
cussion are  the  arrangement  of  the  electrical  bay,  the 
precautions  taken  to  prevent  short  circuits,  the  sup- 
porting of  buses  and  circuits  to  resist  mechanical 
stresses  set  up  by  short  circuits,  the  segregation  of  oil 
circuit  breakers  and  instrument  transformers,  the  ar- 
rangements of  reactors,  the  placing  of  virtually  all 
transform.ers  outdoors,  and  the  use  of  truck-type  switch- 
boards for  station  service  control. 

As  illustrated  in  the  Dec.  10  issue,  the  electrical  bay 
has  four  floors  with  a  basement  under  part  of  it.  Of 
electrical  interest  on  the  top  floor  are  the  operating 
room  and  load  dispatcher's  quarters.  Below  is  the  oil 
circuit-breaker  room,  with  equipment  mounted  directly 
above  the  bus  room  to  minimize  length  of  connections 
and  prevent  fires  and  gases  in  the  switch  room  com- 
municating to  the  bus  room.  In  the  bus  room  there 
is  a  longitudinal  wall  which  divides  it  into  two  main 
sections.  On  the  floor  below  are  compartments  for 
existing  and  future  reactors  and  instrument  trans- 
formers, and  beneath  these  is  the  station-service  room. 
Adjoining  the  electrical  bay  on  the  outside  is  a  cable 
house  of  two  stories  providing  for  convenient  connec- 
tion of  the  station  circuits  with  the  outgoing  under- 
ground circuits. 

With  minor  exceptions,  all  transformers,  including 
those  for  station  service,  are  outdoors.  For  the  time 
being  distribution  from  the  South  Meadow  station  will 
be  largely  at  11,000  volts,  but  construction  of  an  out- 
door transformer  and  switching  station  connecting  with 
the  66,000-volt  lines  of  the  Connecticut  Power  Com- 
pany has  been  begun.  This  will  supersede  equipment 
now  serving  this  purpose  near  the  Dutch  Point  station 
of  the  Hartford  company.  At  present  two  7,500-kva., 
three-pha.se,  self-cooled,  11,000-volt  delta/66,000-volt 
Y-connected  transformers  are  installed  with  their 
neutrals  grounded.  This  rating  may  be  increased  by 
adding  a  cooling  .system. 

Features  of  the  main  electrical  circuits  and  switching 
arrangements  for  providing  this  dual  local  and  regional 
service  are  indicated  in  the  accompanying  line  drawing. 
As  shown,  there  will  ultimately  be  two  11,000-volt  buses, 
to  either  of  which  any  11,000-volt  circuits  may  be  con- 
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THE  11,000/2, 300-VOLT  STATION-SERVICE  TRANSFORMERS 
ARE  OUTDOORS 

nected  through  selector  oil  switches.  Only  one  is  pro- 
vided now,  however.  Among  other  features  which  this 
diagram  shows  are  the  positions  of  reactors  and  the  use 
of  oxide-film  static  dischargers  on  the  buses.  So  far 
protective  reactors  are  installed  only  in  the  Dutch  Point 
tie  lines,  although  space  is  provided  for  such  equipment 
in  each  of  the  11,000-volt  circuits,  including  the  gene- 
rator leads.  The  tie-line  reactors  are  designed  to  give 
15  per  cent  voltage  drop  at  the  rated  circuit  current 
and  the  power-feeder  reactors  3  per  cent. 

The  11,000-volt,  25,000-kva.  generators,  one  of  which 
is  now  installed,  will  be  arranged  in  a  single  row  with 
their  longitudinal  axes  running  the  length  of  the  turbine 
hall.  These  units  will  be  protected  by  differential  re- 
days.  The  neutral  from  each  generator  will  be  brought 
through  the  air-duct  wall  into  a  chamber  below  the  gene- 
rator platform  where  current  transformers  are  inserted 
and  connections  made  through  oil  circuit  breakers  with 
a  neutral  grounding  bus  running  the  length  of  the  tur- 
bine hall.  Normally  only  one  generator  will  be  con- 
nected to  the  ground  bus.  which  has  a  5-ohm,  1.300- 
amp.  resistor  between  it  and  the  ground.  This  can  be 
short-circuited  when  it  is  necessary  to  burn  out  a 
grounded  cable.  In  these  chambers  are  also  the  gene- 
rator and  exciter  field  rheostats  and  switches,  which  are 
remotely  controlled. 

The  closed  .system  of  generator  air  cooling  is  used, 
the  chamber  for  continuous  recirculation  and  water 
spraying  being  under  the  generator  end  of  the  turbine 
foundation.     Two  sets  of  sprays  are  provided,  one  in 
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the  uptake  to  each  end  of  the  generator.  Compact  yet 
ample  space,  reduced  air  velocity  and  a  flexible  damper 
control  are  permitted  with  this  arrangement.  Turbine- 
room  air  can  be  recirculated  if  desired  or,  in  cold 
weather,  generator  air  can  be  u.sed  for  warming  the 
turbine  room  and  reducing  roof  condensation.  In  case 
of  interrupted  water  supply  a  quick  change  to  the  open 
system  of  ventilation  can  be  accomplished  by  means  of 
interlocked  dampers. 

Each  generator  will  have  a  direct-connected  exciter, 
but  two  reserve  steam-driven  exciters  will  be  provided. 
One  of  these  is  installed  now.  Parallel  operation  of  the 
exciters  is  not  contemplated,  although  the  generator 
field  circuits  can  be  readily  transferred  from  their 
individual  to  the  reserve  exciters  without  interrupting 
generator  operations. 

The  generator  circuits  are  equipped  with  H-9  oil  cir- 
cuit breakers  and  all  other  11,000-volt  circuits  with  H-6 
breakers.  As  mentioned  before,  these  switches  are  on 
the  floor  above  the  bus  room,  with  their  disconnecting 


under  short-circuit  stresses.  Between  the  buses  are 
precast  concrete  slabs  which  carry  nothing  more  than 
their  own  as.sembled  weights.  The  main  supporting  wall 
also  serves  as  a  barrier  to  the  passage  of  any  gases 
between  the  bus  compartment  and  circuit  connections. 
Access  to  the  buses  is  afforded  only  from  the  passage- 
way through  openings  covered  with  asbestos  doors. 
All  insulators  supporting  11,000-volt  circuits  outside  of 
the  main  buses  are  of  the  post  type  with  a  smooth  white 
porcelain  finish  that  minimizes  the  collection  of  du.st  and 
makes  it  conspicuous  if  it  does  accumulate. 

To  facilitate  ventilation,  inspection  and  cleaning  of 
the  reactors  on  the  floor  below,  the  three  units  for  each 
circuit  will  be  arranged  in  tiers,  one  above  the  ot-her, 
those  for  adjacent  circuits  being  on  opposite  sides  of 
a  central  division  wall.  The  reactor  compartments  are 
made  of  concrete  brick  with  concrete  shelves. 

Along  the  outer  station  wall  in  the  reactor  room  are 
all  feeder  potential  transformer  compartments.  There 
are  two  transformers  per  circuit.    Each  one  is  supplied 
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switches  in  subcompartments  immediately  below  them. 
This  arrangement  not  only  enables  the  operator  to  see 
both  simultaneously  and  reduces  length  of  circuits,  but 
minimizes  the  possibility  of  communicating  to  the  bus 
room  any  flames  or  gases  arising  from  the  circuit  break- 
ers or  accidental  opening  of  disconnecting  switches  in 
loaded  circuits.  Passage  of  conducting  gases  from 
one  switch  cell  to  another  is  minimized  by  vertical  bar- 
riers separating  individual  tanks  and  vertical  ribs  on 
these  barriers  separating  adjacent  cell  doors.  The 
spreading  of  gases  is  further  prevented  by  artificial 
ventilation. 

In  the  ceiling  directly  over  each  circuit  breaker  in- 
serts are  provided  for  eyebolts  to  be  used  in  dismount- 
ing circuit  breakers.  At  one  end  of  the  room  is  a  tap 
and  drain  connected  directly  with  an  oil  tank  and  filter 
in  another  part  of  the  station  so  that  circuit-breaker 
tanks  may  be  filled  without  leaving  the  room. 

The  11,000-volt  buses  are  supported  on  special  glazed 
insulators  so  attached  to  a  concrete  wall  forming  the 
back  of  the  bus  compartment  as  to  be  in  compression 


with  two  fuses  having  series  protective  resistors  de- 
signed to  limit  the  current  and  consequently  the  gases 
resulting  from  fuse  explosion. 

From  the  electrical  bay  the  11,000-volt  outgoing  cir- 
cuits run  into  the  cable  house,  where  they  connect  with 
potheads  directly  above  the  corresponding  underground 
ducts.  Above  the  potheads  are  double-throw  switches 
which  make  it  possible  to  connect  them  either  to  ground 
or  to  a  circuit  from  the  electrical  bay.  If  it  is  necessary 
to  provide  additional  circuit  breakers  in  the  outgoing 
circuits,  they  may  be  placed  directly  above  the  cable 
house.  Arrangements  are  such  that  within  a  feeder 
section  any  feeder  may  be  connected  with  any  under- 
ground cable  at  any  time,  thus  eliminating  cable 
crosses  in  manholes. 

In  line  with  the  most  modern  accepted  practice,  the 
control  of  the  main  generators,  electrical  circuits  and 
switches  is  centered  in  a  benchboard  back  of  which  is  a 
vertical  panelboard  bearing  the  principal  instruments 
required  in  operating  these  switches.  The  relays  are 
also  mounted  thereon.    Parallel  and  back  of  this  board 
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is  another  vertical  panelboard  carrying  the  watt-hour 
meters  and  curve-drawing  instruments.  Between  the 
boards  in  the  floor  is  a  pull  box  approximately  1  ft.  deep 
into  which  all  instrument  and  control  circuits  are 
brought.  All  wiring  in  this  box  is  encased  in  flexible 
metal  conduit,  the  panel  wires  being  brought  up  through 
the  metal  floor  plates  to  terminal  boards  at  the  base  of 


the  panel  on  which  test  links  are  provided  for  the  cali- 
bration of  instruments  and  meters.  The  11,000-volt 
side  of  the  station-service  transformers  is  also  controlled 
fix)m  the  main  operating  room. 

In  addition  to  the  usual  instruments  provided,  each 
generator  circuit  is  equipped  with  a  wattless  component 
indicator,  a  temperature  indicator,  an  ammeter  in  the 


MAIN    roNTKiiI     HniiM     \ND   INTERE.STING   ELFX"TRICAI,  (JAI.LKKV    COMPARTMENTS 


A — Electrlfal  op<Talnr  rommnnd.''  view  of  nil  Infllo.TtInK  Instru- 
ments and  control  switches.  B — Reactor.i  for  fach  rlrcult  are 
arranged   In  tiers,  adjarcnt  circuits  being  on  opposite  side  of  the 


divl.iinn  wall.  C — Relay  current  transformers  accessible  for  In- 
spection and  convenient  wiring.  D — Bus  Insulators  arranged  to 
be  In  compression  under  short  circuit. 
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neutral  ground  circuit,  and  provision  for  a.  printometer 
demand  indicator.  The  11,000-volt  feeder  panels  also 
have  wattless-component  indicators  and  provision  for 
graphic  wattmeters  and  demand  printometers.  All 
graphic-instrument  mechani.sms  are  operated  by  small 


GENERATOR  AND  EXCITER  FIELD  RHEOSTATS  ARE   BELOW 
GENERATOR  PLATFORM  AND  REMOTELY  CONTROLLED 

synchronous  motors  controlled  from  a  master-frequency 
source. 

Convenient  to  the  control  bench  is  a  signal  stand  for 
exchanging  signals  with  the  boiler  room  and  turbine  hall. 
Signs  indicate  the  signals  sent  and  received.  The  laad 
bulletin  boards  in  the  boiler  room  and  turbine  room  are 
also  controlled  from  this  stand.  Another  feature  which 
helps  the  chief  operator  is  an  annunciator  board  on 
which  all  signals  are  received,  such  as  opening  of 
circuit  breakers,  excessive  temperatures  in  apparatus 
and  similar  conditions. 

Thorough  Relay  Protection 

Each  generator  circuit  is  protected  by  differential  re- 
lays operated  from  current  transformers  in  both  ends 
of  each  phase  winding.  These  relays  trip  the  two  main 
oil  circuit  breakers,  the  neutral  oil  circuit  breaker,  the 
generator  field  switch,  and  the  turbine  throttle  in  case 
of  trouble  inside  the  unit.  Each  11,000-volt  feeder  cir- 
cuit is  protected  by  induction  overload  relays.  Four 
tie  lines  connect  with  Dutch  Point  station.  These  are 
protected  at  each  end  by  balanced  relays  which  will  open 
the  circuit  breakers  only  in  case  of  trouble  in  the  tie 
lines  themselves.  The  station  transformers  have  dif- 
ferential relay  protection. 

All  relays  are  connected  to  current  transformers  hav- 
ing primaries  of  the  bar  type  to  withstand  short-circuit 
stresses.  These  current  transformers  are  located  be- 
tween the  protective  reactors  and  the  buses.  All  instru- 
ments are  operated  from  a  separate  set  of  current  trans- 
formers, which  in  the  case  of  circuits  of  less  than  1,000- 
amp.  capacity  are  not  of  the  bar  tvTpe.  The  instrument 
transformers  are  so  located  in  the  circuit  that  the  pro- 
tective reactors  are  between  them  and  the  buses. 


In  general  all  station  service  motors  rated  at  50  hp. 
or  more  are  designed  for  2,300-volt  operation.  Smaller 
units  are  designed  for  220-volt  operation.  With  the 
exception  of  a  few  motors  rated  at  2  J  hp.  or  less,  all  the 
motors  are  protected  by  automatic  control.  The  small 
units  are  provided  with  fuses  connected  in  such  a  way 
that  rupture  of  a  fuse  in  any  phase  will  open  the  other 
phases  and  thus  prevent  single-phase  operation. 

The  transformers  to  serve  the  2,300-volt  auxiliaries 
are  installed  outdoors.  Ultimately  there  will  be  three 
banks  of  station-power  transformers,  any  two  of  which 
will  be  sufficient  to  carry  all  station  auxiliaries,  each 
bank  consisting  of  three  1,000-kva.,  single-phase,  self- 
cooled,  11, 000/2, 300-volt  transformers  connected  delta- 
delta.  Only  four  of  these  transformers  are  installed 
now.  They  are  connected  in  two  open-delta  banks,  either 
bank  being  sufficient  to  care  for  the  existing  equipment. 
These  transformers  are  connected  to  a  2,300-volt  ring 
bus,  divided  ultimately  into  three  sections.  All  impor- 
tant 2,300-volt  circuits  may  be  supplied  from  any  one  of 
the  bus  sections,  any  two  of  which  are  sufficient  to  carry 
the  entire  load. 

The  220-volt  auxiliaries  are  served  by  2,300/230-volt 
transformers.  For  the  auxiliaries  in  the  turbine  room 
and  the  electrical  bay  two  banks  will  ultimately  be 
provided.  The  boiler-house  auxiliaries  will  have  two 
similar  banks.  Only  one-half  of  these  units  are  in- 
stalled,  each   bank  consisting  of  three   150-kva.   units. 

Truck-type  switchboards  installed  beneath  the  elec- 
trical bay  on  a  level  with  the  condenser  floor  control  the 
2,300-volt  side  of  the  station-service  transformers  and 
2,300-volt  auxiliaries.  This  type  of  board  is  used  be- 
cause the  men  who  will  operate  it  are  not  especially 
familiar  with  electrical  apparatus.  A  switchboard  of 
the  usual  type,  also  in  the  station-service  room,  controls 
the   220-volt   auxiliary   circuits.     A   second   auxiliary- 


Condansor 


RECIRCULATION  OF  GENERATOR  VENTILATING  AIK 
PERMITTEB  BY  SPRAY   COOUNG 

power  room  is  provided  in  the  basement  of  the  turbine 
room. 

The  firing  aisle  in  the  boiler  house,  the  main  turbine 
room,  the  switchboard  operating  room  and  the  load  dis- 
patcher's room  all  obtain  natural  lighting  through  sk>-- 


December  24,  1921 


ELECTRICAL     WORLD 


1273 


lights  in  the  roof.  Artificial  lighting  is  so  provided  in 
the  boiler  house  that  the  firing  aisle  and  space  over  and 
back  of  the  boilers  is  amply  illuminated,  special  lighting 
being  added  directly  over  the  stokers,  at  the  water  col- 
umns, instruments,  valves  and  other  points  where  light 
is  of  particular  importance.  All  fixtures  in  the  boiler 
house  have  cast-iron  outlet  boxes  with  cast-iron  hoods 
and  steel  reflectors.  The  sockets  are  arranged  so  that 
smoke  and  fumes  cannot  reach  the  interior.  In  the  ash 
cellar  and  similar  locations  vapoi--proof  fittings  are  used 
and  heavy  guards  are  provided  wherever  necessary. 

Lighting  and  Ventilation 

The  turbine  room  is  lighted  from  industrial-type  fix- 
tures suspended  from  the  overhead  trusses  arranged  so 
that  general  illumination  is  provided  on  the  condenser 
floor  as  well  as  on  the  turbine  platform.  Local  lighting 
around  the  condensers  and  auxiliaries  is  also  provided 
in  addition.  All  of  the  lighting  is  supplied  normally 
from  lighting  transformers  with  automatic  regulators, 
but  in  case  of  trouble  on  the  alternating-current  circuits 
a  part  of  the  lamps  are  automatically  connected  to  the 
control  batterj'. 

The  reactors  and  bus  rooms  depend  entirely  on  arti- 
ficial illumination,  the  circuits  being  supplied  from  pan- 
els installed  in  the  south  end  of  each  room,  adjacent 
to  the  main  operating  stairway.  Outside  these  rooms  in 
the  adjacent  hallways  are  emergency  circuit  switches, 
and  in  the  doors  are  wired-glass  panels  covered  by  a 
metal  slide  so  that  an  operator  can  view  the  conditiorns 
existing  in  the  room  before  entering.  The  main  switch- 
board control  room  is  artificially  lighted  by  lamps  placed 
above  a  glazed  ceiling  directly  under  the  skylight,  thus 
affording  well-diffused  light  on  the  switchboard,  day 
or  night.  Emergency  lights  are  also  provided  in  this 
room,  which  are  always  connected  directly  to  the  station 
battery. 

The  electrical  bay  is  provided  with  a  ventilating  sys- 


DETAILS   OF   PRINCIPAL    ELECTRICAL    EQUIPMENT 
IN    SOUTH    MEADOW    STATION 

Station  Service  Transformers. — Four  1,000-kva.,  11, 000/2, 300-volt 
outdoor  self-cooled  units;  six  150-ltva..  2,300/230-115-voIt ; 
one  lOu-ltva.  ;  one  oO-lcva.  ;  one  17}-lcva..  2,300-230-volt  auto- 
matic lighting  regulator  (all  General  Electric). 

Protective  Reactors. — Fifteen  250-amp.,  1.3  per  cent  drop,  single- 
phase  reactors  with  shunt  resistors  (General  Electric). 

Oronnd  RrsiHtor. — One  5-ohm,  1.300-anip.  (one  minute)  cast  grid 
resistor  (General  Elenric). 

Switching  Equipment  (ll.OOO-VoIt  Cirruits). — H-9  and  H-6  oil 
circuit  Ijreakers.  disconnecting  switches,  switchboards,  instru- 
ment.s  and  instrument  transformers  (General  Electric). 

Switching  Equipment  (2.:)00-Volt  and  S20-Volt  Circuits). — Truck- 
type  switchboard  with  K-32A  oil  circuit  breakers  and  panel- 
boards  with  K-3.T  circuit  breakers  (General  Electric). 

Storage  Battery. — One  60-cell.  E-15  154  amp.-hr.  battery  (Electric 
.'storage  Battery  Company). 

Turbine  Signals  and  Load  niilletlns. — Operating  pedestal  with 
miniature  signs  and  load  bulletins  in  turbine  and  boiler  room 
(Q-F  .Signal  (Jompany). 

Lighting  Cablneta. — Double-door,  dead-front  type  with  tumb'er 
switches  and  cartridge  fuse  (Benjamin  Electric  Company  and 
\N>tmore-5>.avage  Company). 

Bus  and  Cable  Supports. — Post  and  bracket  type  heavy-duty  Insu- 
lators fGeneral  Electric). 

Wire  and  (able. — Varnished  cambric  and  30  per  cent  para  rubber 
Insukition  (General  Electric). 

Porcelain  Bashings. — 1  l.niin-volt  floor  and  wall  tubes  (Ohio  Brass 
Company  and  Locke  Insulator  Manufacturing  Company). 

Interior  Lighting  Fixtures. — I'.itlngell- Anilnws  Company,  Ben- 
jamin Kleclric  Manuf.aclurlng  f^ompany,  Holoph.ane  Glass 
(^"ompany.  Hart  &  Hogeman  Manufacturing  Company,  National 
Company. 

Tard-Mgbllng  FIxInre*. — Floodlamps  (General  Electric). 

Snfelr  Switches. — Inclosed  knife  switches  (Trumbull  Electric  Man- 
ufacturing Company). 

Terminals. — Cast  copper  (Electric  Power  Equipment  Corporation). 


weather  the  incoming  air  can  be  heated  to  some  extent. 
Such  additional  local  heating  as  may  be  necessary  for 
woi'king  comfortably  in  these  rooms  during  extreme 
weather  will  be  furnished  by  electric  heaters  connected 
through  plug  outlets  to  circuits  carried  in  the  walls  of 
the  electrical  bay. 

In  general  all  circuits  of  2,300  volts  or  higher  are 


TRUCK-TYPE   SWITCHES    CONTROL  THE   2,300-VOLT 
STATION-SERVICE    AUXILIARIES 

carried  in  varnished-cambric  cables,  and  all  cables  of 
750,000  circ.mils  or  above  are  provided  with  rope  cores. 
All  control  and  signal  circuits  have  30  per  cent  Para 
rubber  insulation,  and  all  circuits  in  the  boiler  house, 
whether  for  light  or  pcrsver.  are  insulated  with  varnished 
cambric.  All  other  lighting  circuits  have  the  usual  tjT)e 
of  National  Electrical  Code  insulation. 

The  information  on  which  the  foregoing  discussion 
is  based  was  obtained  from  T.  H.  Soren,  vice-president 
of  the  Hartford  Electric  Light  Company,  and  engineers 
of  Stone  &  Webster,  Inc. 


tern  for  all  floors,  which  will  prevent  the  accumulation 
of  heat  in  such  locations  as  the  reactor  room  and  will 
also  quickly  remove  smoke  and  ga.s  in  ca.se  of  circwit- 
breaker  trouble.     Provision   is   made   so   that   in   cold 


Important  Accoinplishinents  of  the 
Geological  Survey 

IN  HIS  annual  report,  submitted  to  Congress  on  Dec.  7. 
the  Secretary  of  the  Interior  lists  the  following 
among  the  important  achievements  of  the  Geological 
Survey  during  the  last  fiscal  year: 

Made  surveys  in  five  states  for  the  purpose  of  classifying 
lands  with  relation  to  their  value  in  connection  with  the 
development  of  water  power. 

Made  reports  increasinc  the  power-site  reserves  from 
2,.500,000  acres  to  more  than  3.700,000  acres. 

Prepared  statistical  reports  on  the  production  of  elec- 
tricity and  the  consumption  of  fuel  by  public  utility  power 
plants  and  continued  mappinp  of  transmission  lines  and 
power  stations. 

Prepared  and  published  maps  showing  power  stations  and 
transmission  lines  in  Maine,  New  Hampshire,  Vermont, 
Massachusetts,  Connecticut,  Rhode  Island,  New  Jersey, 
Delaware  and  Maryland  and  assembled  data  for  similar 
maps  of  other  states. 

Conducted  an  engineering  investigation  and  prepared  an 
exhaustive  report  on  a  proposed  ".Superpower  System" — 
a  comprehensive  system  for  the  generation  and  distribution 
of  electricity  for  the  operation  of  railroads  and  manufactur- 
ing industries  in  the  region  between  Boston  and  Washington. 
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A  Review  of  Some  Rural-Line 
Fundamentals* 

A  Practical  Presentation  of  the  Reasons  Why  Rural 
Service  Must  Now  Be  Considered  by  Most  Central 
Station    Companies    and    the   Course   to   Follow 

By  J.  C.  MARTIN 

Western  Editor  Electrical  World 


WHY  i.s  it,  what  is  it,  how  shall  it  be 
handled,  and  what  are  the  pitfalls  to  be 
avoided,  are  questions  that  every  business 
man  must  answer  in  some  sort  of  a  reason- 
able way  before  he  can  attack  any  problem  with  a 
reasonable  hope  of  finding  a  successful  answer.  In  a 
brief  way  I  would  like  to  consider  the  rural-service 
problem  from  the  several  angles  the  questions  indicate. 

Why  Is  Rural  Service? 

Five  years  ago  the  average  utility  operator  east  of 
the  Missouri  River  and  a  large  majority  of  those  be- 
tween the  Rocky  Mountains  and  the  Missouri  River 
would  have  unanimously  chorused,  "A  farmer's  fad." 
The  utility  men  in  the  semi-arid  territory  of  the  moun- 
tain and  coast  states  knew  that  to  the  farmers  in  their 
territory  at  least  rural  service  was  a  vital  factor  in 
watering  the  land  and  making  agriculture  and  the  de- 
velopment of  the  territory  possible.  In  spite  of  the  dif- 
ficulties involved  and  the  new  trails  that  must  be  broken 
an  economic  need  lay  back  of  the  demand  that  would 
brook  no  refusal  to  attempt  the  solution.  The  issue  in  the 
Middle  West  and  the  East  has  been  less  clear-cut  because 
the  service  did  not  bear  so  intimate  a  relation  to  the 
development  of  the  territory,  which,  in  fact,  had  already 
developed  agriculturally  without  such  service.  With 
the  war  and  its  aftermath  of  high  cost  and  scarce  labor 
the  farmers  in  these  sections  have  been  brought  face  to 
face  with  a  necessity  for  reducing  the  cost  and  the 
drudgery  of  farm  labor.  The  development  of  American 
farm  machinery  has  accomplished  much  in  this  direction 
in  the  past  fifty  years,  but  those  accomplishments  are 
insufficient  and  economic  need  is  relentlessly  forcing  the 
farmer  to  untried  fields  in  his  search  for  a  solution. 

The  necessity  of  electric  service  in  the  modern  home 
is  just  as  important  from  an  economic  standpoint  as  is 
its  need  in  the  modern  factory.  It  is  hardly  conceivable 
that  those  benefits  can  be  barred  to  the  rural  home  when, 
slowly  but  surely,  the  benefits  of  running  water,  sanitary 
equipment,  home-heating  plants  and  other  conveniences 
have  been  brought  to  the  farm.  Inevitably  the  farmer 
has  turned  to  the  agency  that  has  been  so  great  an  in- 
fluence in  the  city  home  and  the  industrial  life  of  the 
nation  for  help  in  meeting  his  problem.  The  American 
farm  is  an  industrial  establishment  different  only  in 
form  from  the  factory,  and  the  rural  home  is  simply  an 
average  American  home. 

What  Is  Rural  Service? 
It  is  nothing  more  nor  less,  from  a  central-station 
distribution  viewpoint,  than  the  city  or  town  distribu- 
tion system  carried  into  the  country.     There  has  been 


•a   papei"  presented   before   the   Kansas   Public   Service   Section 
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entirely  too  much  discussion  of  rural  distribution  lines 
based  on  an  assumption  that  they  are  a  new  and  pos- 
sibly a  fearfully  and  wonderfully  constructed  animal 
that  must  be  handled  gingerly  for  fear  it  might  turn  out 
to  be  a  bull  in  a  china  shop  or  something  equally  unde- 
sirable. The  simple  fact  is  that  the  lines  differ  from 
the  city  lines  only  in  the  fact  that  they  are  seldom  built 
to  carry  more  than  two  circuits  and  in  many  cases  only 
one.  The  general  weight  of  the  construction  may  be 
lighter  than  the  corresponding  city  lines. 

From  the  viewpoint  cf  load  characteristics,  available 
information  is  meager.  The  most  important  fact  known 
is  that  under  the  present  conditions  line  and  transformer 
losses  at  least  equal,  if  they  do  not  exceed,  the  energv' 
sold  to  the  consumer.  There  are  some  indications  that 
the  power-factor  conditions  are  such  that  moi-e  plant 
capacity  is  required  to  handle  the  farm  load  than  would 
be  required  if  the  load  were  in  the  city. 

The  maintenance  problems  are  more  difficult  and  more 
expense  is  involved  than  in  city  work.  The  investment 
per  customer  is  several  times  greater,  but  a  pertinent 
fact  that  must  be  kept  in  mind  in  connection  with  both 
these  matters  is.  that  in  giving  the  service  you  are 
virtually  transporting  the  farm  to  the  city.  Of  the  two 
the  taking  of  the  service  to  the  farm  is  an  infinitely 
more  practical  and  less  e.xpensive  measure  to  the  com- 
munity than  taking  the  farm  family  to  town. 

These  are  some  of  the  principal  facts.  Our  knowledge 
of  their  value  is  all  too  small.  The  remedy  is  compara- 
tively easy  to  find  if  utility  men  will  only  take  the 
trouble  to  select  specific  cases  en  their  own  systems  and 
carefully  study  the  results  year  bv  year  for  a  few  years. 
By  this  is  meant  not  merely  taking  the  total  investment, 
maintenance  and  consumption  figures  the  bookkeeper 
hands  out  but  two  or  three  typical  cases  on  every  system 
having  such  service  should  be  taken  and  detail  accounts 
set  up  to  cover  the  various  items  of  investment,  opera- 
tion and  maintenance.  Meters  should  be  installed  on 
the  lines  and  other  measures  taken  to  obtain  data. 

How  Shall  It  Be  Handled? 
This  quesion  has  been  the  subject  of  more  dodging 
and  "buck-passing"  than  almost  any  other  question  be- 
fore the  Middle  Western  utility  interests.  It  is  a  busi- 
ness proposition  and  not  one  of  charity.  A  cardinal 
business  principle  is  that  every  business  must  be  profit- 
able to  the  principals  if  it  is  to  be  continued.  Each 
participant  has  something  that  the  other  can  use  to  bet- 
ter advantage  than  he  can.  In  this  particular  problem 
the  cost  factors  are  little  known  as  yet,  because  utility 
men  have  not  taken  the  trouble  to  find  out  what  they 
are.  The  first  step  in  handling  business  under  such 
conditions  is  to  sit  down  with  each  extension  as  it  comes 
up  and  analyze  it  as  you  would  if  Jim  Jones  had  asked 
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you  to  supply  power  at  a  factorj'  several  miles  away 
You  are  entitled  to  consider  all  the  items  of  invest- 
ment, fixed  charges,  maintenance  and  operating  charges, 
return  on  the  property  involved  in  the  service  and  the 
insurance  against  losses  in  the  business.  When  you 
have  evaluated  all  these  items  and  estimated  your  con- 
sumption, you  will  find  that  you  have  no  rates  to  cover. 
At  this  point  the  most  serious  blunders  have  been  made. 
Men  have  not  had  the  courage  to  ask,  as  a  matter  of 
business  common  sense,  for  a  remunerative  rate.  Too 
many  times  it  has  been  a  case  of  plain  cold  feet  caused 
by  inability  or  unwillingness  to  analyze  the  problem 
thoroughly  and  an  additional  lack  of  sales  ability  to  tell 
the  would-be  customer  what  it  all  means  in  terms  that 
he  can  understand. 

The  problem  cf  financing  is  a  difficult  one,  not  merely 
because  the  rural  service  problem  is  new,  but  because 
just  now  almo.'~t  any  financing  problem  is  difficult  and  a 
producer  of  gray  hair  for  the  unfortunate  individual 
who  must  solve  it.  In  some  of  the  Eastern  States  the 
companies  are  financing  the  lines.  In  one  case  a  rate  of 
20  per  cent  per  year  of  the  cost  per  customer  is  added 
to  the  rates  covering  the  same  service  in  the  city  ter- 
ritory as  an  excess  cost  charge.  In  Wisconsin,  under 
the  rules  filed  by  several  companies  and  approved  by  the 
commission,  the  farmer  finances  the  extension  and  in 
addition  to  the  regular  city  rates  pays  10  per  cent  per 
annum  plus  the  transformer-core  losses  at  a  fixed  rate 
per  kilowatt-hour  as  a  rural  charge  for  which  he  re- 
ceives no  energy.  With  allowances  for  interest  on  the 
investment  this  is  approximately  the  same  figure  that 
the  Eastern  company  referred  to  uses.  Conditions  have 
made  this  plan  a  necessity,  but  there  are  moA'ements  on 
foot  that  may  subject  it  to  serious  attack.  Permanent 
financing  methods  must  be  developed,  but  at  the  present 
time  each  utility  must  be  governed  by  conditions. 

An  important  factor  in  this  service  is  the  education 
of  the  farmer  in  the  use  of  electricity.  The  manufac- 
turer, the  jobber  and  the  dealer  in  electrical  equipment 
must  have  a  share  in  this,  but  the  central-station  com- 
pany must  be  a  leader  because  it  is  the  first  and  last 
point  of  contact  with  the  farmer.  Take  time  to  discuss 
the  problem  with  the  other  members  of  the  electrical 
industry  in  your  territory'  and  g-?t  them  thinking 
straight,  and  then  take  it  up  with  your  farm  equipment 
manufacturers  and  dealers.  Get  them  interested  in  find- 
ing out  how  electric  power  may  be  best  used  on  the 
farm  and  what  adjustments  in  thf^ir  present  equipment 
must  be  made.  Interest  such  farm  papers  as  you  can 
get  to.  You  have  information  that  they  will  be  glad  to 
get.  If  it  comes  from  you,  you  will  be  in  a  strong  posi- 
tion with  them.  Co-operate  with  your  agricultural 
schools  and  through  them  reach  their  students. 

Pitfalls  to  Be  Avoided 

The  first  pitfall  to  be  avoided  is  ownership  and  main- 
tenance by  the  farmer.  He  does  not  and  should  not  be 
expected  to  know  the  utility  business.  In  m.ost  states, 
if  forced  to  own  and  operate  lines,  mutual  or  actual 
utility  companies,  subject  to  the  commission,  must  be 
formed.  The  growth  of  such  companies  would  be  paral- 
lel to  the  growth  of  the  rural  telephone  con^'panies. 
These  companies  form  one  of  the  most  acute  of  our  regu- 
latory problems,  and  duplication  of  the  probU-m  in  the 
electric  service  field,  with  the  physical  hazard  due  to  the 
presence  of  the  distribution  voltages  to  be  contended 
with,  would  be  a  calamity  for  the  industry,  not  to  men- 
lion  the  utility  that  might  have  such  lines  connected  to 


its  system.  Utility  ownership  and  responsibility  for  the 
lines  involve  difliculties.  but  they  are  of  a  moral  char- 
acter that  can  be  solved.  Regardless  of  the  financing 
plan,  the  control  of  the  lines  must  be  in  the  hands  of  the 
utilities. 

A  most  common  error  has  been  to  build  the  lines  and 
apply  the  city  rate  schedules.  This  is  fatal.  Sotne 
utilities  in  financing  have  forced  the  farmers  to  take 
company  securities.  In  later  customer-ownership  cam- 
paigns it  has  been  discovered  that  the  farmers  have 
looked  on  these  securities  as  so  much  paper  and  on  the 
money  paid  as  the  price  of  obtaining  the  service.  In  a 
market  created  by  a  real  customer-ownership  campaign 
these  securities  have  been  dumped  with  disastrous  re- 
sults. 

Other  companies  have  required  the  customer  to  ad- 
vance money  which  is  refunded  later.  If  this  is  done 
without  any  strings  as  to  revenue  produced  before  the 
refunds  are  made,  the  utility  is  carrying  the  investment 
and  must  take  account  of  the  fact  in  its  rate.  Some 
have  entirely  overlooked  the  precaution.  In  general  it 
is  poor  policy  to  mix  rate  schedules  and  financing. 

The  Rate  Problem 

In  the  present  state  of  knowledge  of  the  business  it 
is  unwise  to  attempt  the  establishment  of  a  uniform 
system  of  rates  over  an  entire  system  unless  you  are 
prepared  to  go  into  a  long-drawn-out  and  extremely 
thorough  study  of  the  subject,  and  even  then  the  results 
may  not  be  worth  the  cost.  It  is  well  for  the  time  being 
to  take  some  set  of  rules,  like  that  in  use  in  Wisconsin, 
in  which  the  fundamentals  of  costs  are  well  cc\'ered  and 
work  out  each  case  on  its  merits.  This  course  involves 
more  work,  but  the  educational  value  of  the  plan  is  worth 
all  that  it  costs  and  in  the  end  will  serve  to  prevent  costly 
mistakes.  Uniform  rates  on  this  business  are  probably 
not  a  safe  thing  to  attempt,  but  a  uniform  method  of 
computing  rates  for  the  individual  extension  is  desir- 
able and  necessary  if  discrimination  is  to  be  avoided. 
For  the  present  the  Wisconsin  method  of  adding  the 
excess  costs  to  the  rate  in  the  nearest  town  is  desirable 
because  it  is  anchored  to  a  known  quantity  and  is 
easiest  to  explain  to  the  prospective  customer.  In  the 
future  I  expect  to  see  a  rate  with  a  fairly  high  fixed 
charge  or  rural-service  charge,  as  it  is  more  conmionly 
called,  with  a  very  low  energy  rate,  developed.  Such  a 
rate  is  psychologically  correct  because  it  brings  home 
to  the  user  the  fact  that  he  is  buying  a  service.  The 
low  energy  rate  encourages  him  to  u.se  the  service  ex- 
tensively because  it  is  already  paid  for  and  the  addi- 
tional use  is  at  small  cost.  This  result  will  not  be 
reached  rapidly.  There  are  too  many  things  in  the 
way,  and  established  rates  might  be  involved  in  an  upset 
through  a  misunderstanding  of  the  low  rate  as  applied 
to  rural  service.  The  tendency  would  be  to  talk  about 
the  low  energy  rate  and  forget  the  fixed  charges  that 
actually  bring  the  average  rate  to  a  much  higher  figure. 

In  the  selection  of  line  voltages  do  not  make  the 
mistake  of  selecting  too  low  a  voltage.  Use  lower  volt- 
ages if  you  must  to  start  with,  but  give  yourself  the 
utmost  possible  leeway  in  future  increases  with  the 
minimum  amount  of  reconstruction  costs. 

Abuve  all,  remember  that  you  are  selling  service  and 
not  '{ilowatt-hours.  Kilowatt-hours  are  a  mea.sure  of 
that  service.  The  price  should  no  more  be  the  same  for 
all  clas.ses  of  service  than  the  price  of  gold  and  lead 
should  be  assumed  to  be  uniform  because  the  weight  of 
both  is  measured  in  pounds. 
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Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Attenuation  of  Line  Current  Essential 
for  Radiation 

To  the  Editors  of  the  Electrical  World: 

The  proper  interpretation  of  the  declared  potentials 
of  Lorentz  is  so  very  important  that  any  contribution 
to  the  subject  should  be  welcomed.  It  is  not  clear,  how- 
ever, that  Dr.  Carson  has  clarified  the  problem  of  how 
radiation  takes  place  by  attacking  the  views  of  Dr. 
C.  P.  Steinmetz.  (See  Proceedings  A.  I.  E.  E.,  October, 
1921.) 

It  would  seem  that  the  former  had  proved  his  case 
by  referring  to  the  writings  of  Maxwell,  Mie,  etc., 
though  Abraham  of  Gottingen  and  his  ellipsoidal  oscil- 
lator might  also  have  been  mentioned.  If,  then,  "sauce 
for  the  goose  is  sauce  for  the  gander,"  how  does  the 
mere  fact  that  Lorentz  expresses  his  "fundamental 
equations"  in  terms  of  a  deferred  system  of  potentials 
help  matters  along?  At  best,  so  far  as  Steinmetz  is 
concerned,  the  question  is  wholly  one  of  degree  and 
not  kind.  Then  what  becomes  of  Maxwell  himself  in 
the  light  of  the  newer  twist  that  is  being  given  to 
Maxwell's    theory? 

The  fact  of  the  matter  is  that  though  the  solution 
of  the  equation 
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(see  Lorentz,  "The  Theory  of  Electrons,"  Leipzig,  1916, 
page  6,  equation  6),  is  tjrpical  "for  a  disturbance  of  the 
state  of  equilibrium,  traveling  onward  with  the  speed 
c,"  another  type  of  solution  is  also  typical  of  a  station- 
ary wave  disturbance  which  necessarily  is  not  of  itself 
to  be  considered  as  traveling  outward  in  the  same  sense. 
The  truth  is  that  Maxwell's  theory  leads  both  to  sta- 
tionary waves  (Maxwell's  instantaneous  potentials)  and 
the  progressive  waves  that  Lorentz  has  in  mind,  which 
latter  call  for  the  Lorentzian  deferred  potentials.  The 
two  types  are  coexistential  and  not  necessarily  exclusive 
as  the  text  has  led  some  to  believe. 

In  a  yet  unpublished  contribution  on  the  subject  I 
have  shown  that  on  the  basis  of  the  Heaviside-Hertz 
fundamental  equations  attenuation  of  the  line  current 
is  absolutely  essential  for  radiation  to  take  place.  This 
is  contrary  to  the  view  of  Dr.  Carson,  yet  it  is  a 
little  difficult  to  understand  why  he  should  have  imposed 
the  condition  that  attenuation  takes  place  suddenly  and 
completely  at  the  end  of  the  line,  when  in  fact  at  the 
end  of  the  physical  line  it  is  open-ended.  Surely  it  is 
a  known  fact  that  radiation  takes  place  laterally  along 
an  open-ended  Squier  transmission  line. 

In  the  above  paper,  having  set  up  a  progressive  wave 
of  potential  ("voltaic"  effect)  and  of  current  ("gal- 
vanic" effect),  attenuating  to  zero  at  the  open  end  of 
the  line,  radial  radiation  perpendicular  to  the  line  is 
found  to  be  set  up.     It  is  this  effect  that  the  older 


theorists  with  their  four  line  constants,  R,  L,  C,  g, 
which  alone  cannot  represent  a  physical  line,  have  been 
looking  for.  The  overlooked  constants  are  those  of  my 
paper  before  the  (British)  Institution  of  Electrical 
Engineers,  which  appeared  in  April  last.  The  treat- 
ment was  along  the  lines  indicated  in  my  December, 
1920,  paper  before  the  Institute  of  Radio  Engineers, 
but  based  upon  the  mathematical  and  physical  concep- 
tions of  the  I.  E.  E.  paper. 

So  far  as  the  Poynting  condition  is  concerned  the 
condenser  effect  ("voltaic")  of  the  one  part  of  the 
circuit  was  assumed  to  be  perpendicular  to  the  wire  and 
therefore  at  right  angles  to  the  magnetic  ("galvanic") 
effect  H  due  to  the  current  flowing  in  the  rest  of  the 
antenna,  or  transmission-line  circuit.  In  the  latter 
writing  the  basis  of  the  assumed  phase  angle  v  of  the 
I.  R.  E.  paper  was  given.  A.  Press. 

Washington,  D.  C. 


Better  Illumination  Cuts  Production  Costs 

To  the  Editors  of  the  ELECTRICAL  World: 

A  question  has  been  brought  up  regarding  the  article 
entitled  "Better  Illumination  Cuts  Production  Costs," 
printed  on  page  763,  Electrical  World,  Oct.  15,  1921, 
bearing  on  the  fact  that  four  of  the  twenty  operations 
indicated  decrease  in  production  under  the  higher  levels 
of  illumination.  This  question  is  indeed  pertinent, 
although  we  had  endeavored  to  bring  out  in  the  article 
the  reasons  which,  from  our  close  study  during  the  test 
period,  seemed  fully  to  account  for  these  apparent 
decreases. 

The  four  operations  which  indicated  losses  in  produc- 
tion are  confined  either  to  the  drilling  or  the  tapping 
class.  However,  it  will  be  seen  from  the  '■able  in  the 
article  that  of  a  total  of  five  drilling  operations  only  two 
indicated  losses,  and  that  of  four  tapping  operations 
again  only  two  indicated  losses.  Considering  that  if  all 
of  the  drilling  operations  are  grouped  together  and  if 
all  of  the  tapping  operations  are  grouped  together,  as  in 
the  following  table,  the  gains  in  production  more  than 
offset  the  apparent  losses,  it  does  not  appear  logical  to 
assume  that  the  indicated  decreases  were  due  to  too 
much  light.  Especially  does  this  become  evident  when 
it  is  considered  that  all  of  the  drilling  and  all  of  the 
tapping  operations  were  of  the  same  class,  and  only 
varied  in  the  size  of  hole  or  size  of  iron,  and  were  in 
some  cases  even  performed  on  the  same  machines.  The 
following  tables  indicate  the  average  change  in  produc- 
tion for  all  of  the  drilling  and  tapping  operations: 


Factor>-  Operation 

Number 

1-21 

6-G-43       . . . 
62-3 
72-3 
622-4 


Factory  Operation 
DrillinK 
Orilling 
Drilling 
Drilling 
Drilling 


Change  in  Production, 
per  Cent 


1-33 
6-G-44 
62-4 
922-4 


Tapping 
Tapping 
Tapping 
Tapping 


As  the  article  emphasizes,  the  precision  with  which 
the  data  could  be  recorded  and  the  variation  in  the  run 
of  material  worked  upon  were  such  that  it  is  dangerous 
to  place  too  much  weight  on  the  exact  percentage  of 
gain  or  loss  indicated  for  any  one  operation.  For 
example,  in  the  case  of  recording  time,  the  time  per 
operation  in  hours  does  not  always  refer  to  a  con- 
tinuous period,  but  rather  in  some  cases  it  refers  to  a 
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summation  of  somewhat  short  intervals  of  time,  that  is 
intervals  of  three  or  four  hours.  It  was  only  possible 
to  record  the  time  to  the  nearest  half  hour,  and  while  it 
is  obvious  that  a  total  period  of  operation  built  up  from 
a  number  of  short  periods  will  tend  to  eliminate  inac-. 
curacies  due  to  the  mental  and  physical  state  of  the 
operator,  it  is  also  true  that  conclusions  as  to  the  exact 
change  in  production  of  any  one  operation  may  easily  be 
faulty  owing  to  this  inaccuracy  in  tabulating  time.  Of 
course,  when  all  of  the  figures  are  averaged  to  obtain 
the  change  in  production  of  the  shop  as  a  whole,  many 
possible  sources  of  error  such  as  those  due  to  recording 
time  and  to  variations  in  material  have  a  tendency  to 
average  out. 

Frankly,  we  feel  that  these  four  operations  which 
showed  a  loss  strikingly  bring  out  the  point  that  un- 
avoidable errors  or  inaccuracies  are  almost  certain  to  be 
introduced  to  a  greater  or  less  degree  in  any  investiga- 
tion conducted  in  order  to  determine  the  effect  of  any 
one  factor,  such  as  illumination,  on  factory  efficiency. 
In  outlining  an  investigation  provisions  therefore  should 
be  made  for  following  such  a  plan  as  will  average  out 
these  possible  discrepancies.  The  test  should  be  con- 
ducted over  a  considerable  length  of  time  and  with  a 
comparatively  large  number  of  men  working  in  the  test 
area  or  on  the  test  operation.  A  close  check  should  be 
kept  on  the  quality  of  material  furnished  the  men.  An 
accountant  or  efficiency  engineer  who  is  well  enough 
acquainted  with  the  work  to  check  and  weigh  the  various 
factors  entering  into  such  an  investigation^hould  super- 
vise the  test  thoroughout  the  entire  operating  period. 

0.  F.  Haas, 
Engineering  Department. 
National  Lamp  Works  of  General  Electric  Company, 

Nela  Park,  Cleveland,  Ohio. 


Possible  Errors  Through  Use  of  Line  Data 

To  the  Editors  of  the  Electrical  World: 

In  the  issue  of  Nov.  19  an  article  by  W.  S.  Guthrie 
of  the  Anaconda  Copper  Mining  Company  dealt  with  the 
possible  errors  through  use  of  line  data.  Inasmuch  as 
this  article  might  be  interpreted  by  some  as  a  warning 
against  the  use  of  some  transmission-line  calculation 
charts  of  mine  which  were  published  in  the  Electrical 
World  on  May  28,  I  would  appreciate  your  publishing 
the  following  remarks  concerning  Mr.  Guthrie's  state- 
ments : 

The  transmission-line  calculation  charts  were 
developed  for  the  purpose  of  allowing  rapid  calculations 
to  be  made  of  practical  lines  with  very  little  labor. 
The  text  of  the  artich  with  the  chart  says  that  in  most 
cases  the  charts  will  give  less  than  a  2  per  cent  error, 
and  in  very  few  cases  is  the  error  as  great  as  .3  per 
cent. 

An  examination  of  Mr.  Guthrie's  calculation  shows 
that  the  resistance  value  used  is  twice  the  resistance 
of  one  mile  of  No.  4/0  line;  that  is,  the  resistance  of 
No.  4^0  per  mile  is  approximately  0.266  ohm,  instead 
of  0.5.'?  ohm  per  mile.  The  calculation  when  carried 
through  with  the  proper  resi.<<tance  value  gives  a  drop 
of  80  volts  per  mile  instead  of  118  for  the  2.200-volt 
line,  and  a  drop  of  8.5.8  volts  per  mile  instead  of  171.8 
volts  for  the  173-volt  line.  By  this  method  of  calcula- 
tion, then,  there  is  a  difference  of  ."5.8  volts  per  mile  in 
the  drop  with  the  two  receiving  voltages  taken. 

Even  this  small  difference,  however,  would  not  occur 
in  any  practical  case,  because  no  engineer  lays  out  a 


line  with  a  49.5  per  cent  voltage  drop  in  one  mile.  To 
deliver  the  odd  voltage  of  173  volts  over  a  No.  4/0  line 
with  a  load  of  100  amp.  at  one  mile  distance,  it  is  neces- 
sary to  carry  258.8  volts  at  the  generator.  If  we  reduce 
the  load  or  the  distance  to  such  a  point  that  we  get  even 
the  excessively  large  drop  of  20  per  cent,  there  is  then 
a  difference  of  1.45  per  cent  between  the  values  from 
Mr.  Guthrie's  calculation  and  the  values  from  my  charts. 
If  we  take  a  voltage  drop  of  10  per  cent,  which  is  the 
commonly  accepted  standard,  there  is  a  difference  of 
0.3  per  cent  between  voltage  as  calculated  by  Mr.  Guth- 
rie's method  and  as  taken  from  my  transmission-line 
calculation  charts. 

The  above  examples  are  given  simply  for  the  purpose 
of  showing  that  the  charts  are  accurate  within  the 
limits  stated  and  that  it  is  safe  to  use  them. 

E.  p.  Peck, 
Genei-al  Superintendent  Electrical  Department. 
Utica  Gas  &  Electric  Company.  Utica,  N.  Y. 


Switzerland's  Hydro-Electric  Plants  Rated 
at  504,500  Kw.  as  of  1919 

To  the  Editors  of  the  Electrical  World: 

The  total  energv'  available  in  1914  in  the  whole  of 
Switzerland  was.  according  to  a  report  of  the  Swiss 
Water  Board,  estimated  at  4,000,000  hp.,  based  upon 
an  average  of  fifteen  hours'  working  time  at  the 
power  stations.  Of  this  energy  there  was  in  use  on 
Jan.  1,  1914,  500,000  hp.  The  new  power  stations 
erected  and  in  course  of  construction  from  Jan.  1,  1914, 
up  to  Dec.  31,  1920,  furnish  about  300,000  hp.,  so  that 
on  Jan.  1,  1921,  about  3,200,000  hp.,  four-fifths  of  the 
energy  available,  was  still  to  be  exploited.  On  Jan.  1, 
1914,  the  total  number  of  water-power  stations  was 
6,860,  of  which  6,025,  with  an  average  total  net  capacity 
of  39,000  hp.,  had  a  minimum  constant  capacity  of  less 
than  20  hp. ;  835,  with  an  average  total  net  capacity  of 
487,000  hp..  a  minimum  constant  capacity  of  20  hp.  and 
more,  and  only  six' a  minimum  constant  capacity  of  10,- 
000  hp.  and  more. 

The  Swiss  Electrotechnical  Association  has  collected 
some  figures  regarding  the  situation  at  the  end  of  the 
year  1919.  The  number  of  enterprises  increased  only 
from  1,185  to  1,285,  nor  has  the  number  of  places  using 
electrical  energy  grown  to  any  extent.  This  is  due  to 
the  fact  that  there  are  scarcely  any  villages  in  Switzer- 
land into  which  electricity  had  not  already  penetrated. 
With  the  exception  of  the  population  living  in  moun- 
tainous districts  away  from  the  road,  it  may  be  said 
that  today  electricity  is  at  the  disposal  of  all  the  inhab- 
itants. In  fact,  Switzerland  is  declared  to  be  the  most 
completely  electrified  country  in  the  world  at  the  present 
time.  The  possible  capacity  of  the  hydro-electric  power 
stations  amounted  in  1919  to  504,500  kw.,  with  steam 
reserves  of  66,500  kw.  The  electrical  energy  delivered 
in  1919  was  1,846,000,000  k>v.-hr.,  of  which  steam  plants 
produced  2,235,000  kw.-hr.  These  figures  exclude  the 
production  of  the  Swiss  Federal  Railways  and  other 
producers  which  consume  their  own  energy. 

During  the  year  1921  the  exports  of  electrical  energy 
were  as  follows:  To  Germany,  36,610  kw. ;  to  France, 
24,296  kw.,  and  to  Italy,  46,859  kw.,  or  a  total  of  107,765 
kw.  The  totiil  number  of  kilowatt-hours  exported 
amounted  in  the  year  1920  to  378,000,000,  of  which 
221,000,000  were  exported  in  the  six-month  period  be- 
tween April  1  and  Sept.  30.  Henry  L.  Geissel. 

Thoune,  Switzerland. 


Industrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  and  Econor  ical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 


Six  Transformers  Hung  on  One  Pole 
Reduce  Cost  of  Distribution 

JN  AN  installation  in  southern  California,  where  it 
was  necessary  to  reduce  the  cost  of  a  street-lighting 
installation  to  the  minimum,  it  was  found  feasible  to 
install  six  transformers  on  one  pole,  as  shown  in  the 
accompanying  cut.  The  transformers  were  4-kva.,  type 
SL,  6.6-amp.  to  6.6-amp.,  and  were  insulated  for  10,000 
volts.  A  saving  of  approximately  50  per  cent  was  ef- 
fected over  installing  these  transformers  on  two  sepa- 


CONCENTRATED  TRANSFORMBIR   INSTALLATION    REDUCES 
STREET-LIGHTING  COSTS 

rate  poles.  The  reason  they  were  all  installed  on  one 
pole,  other  than  the  saving  in  cost,  was  that  they  feed 
six  underground  circuits.  If  the  transformers  had  been 
on  two  poles,  it  would  have  been  necessary  to  extend 
half  the  underground  circuits  one  span. 
Southern  California  Edison  Co.,  N.  B.  HiNSON, 

Los  Angeles,  Cal.  Engineer  of  Distribution. 


Radio  Communication  Between  Power 
Stations  and  Substations 

CONSIDERABLE  attention  is  being  directed  to  the 
utilization  of  radio  communication  between  power 
stations  and  substations  in  Germany,  according  to  a 
lecture  recently  delivered  before  the  German  Institu- 
tion of  Electrical  Engineers  at  Hanover  by  Count  Arco. 
Since  with  free  radiation  the  power  required  increases 
approximately  with  the  seventh  power  of  the  distance, 
more  attention  is  being  given  to  so-called  "wired  wire- 
less." The  transmission  loss  is  less,  and  the  atmos- 
pheric disturbance  is  practically  nil  compared  with  free 
radiation.  Some  trouble  was  experienced  with  line 
choke  coils  obstructing  communication,  but  this  diffi- 
culty has  been  overcome  to  a  great  extent. 

Several  radio  installations  for  public  utility  service 
have  been  made  by  the  German  Company  for  Wireless 
Telegraphy,  the  most  important  being  that  at  Golpa- 
Kummelsburg,  with  a  transmitting  radius  of  135  km., 


and  another  at  the  Schichau  works  at  Elbing  rated  at 
50  km. 

For  supplying  power  to  the  cathode-tube  generators 
a  small  battery  is  used  to  impres.s  10  volts  across  the 
incandescent  filament,  and  another  source  of  power, 
generally  a  rotary  converter,  impresses  about  600  volts 
direct  current  on  the  anode.  The  cathode  tube  is  con- 
nected up  on  Meissner's  principle  and  delivers  a  constant 
amount  of  energy  at  a  known  amplitude  and  frequency. 
From  this  oscillating  circuit  the  power  is  transmitted 
to  the  line,  preferably  on  the  Lecher  system.  This  con- 
sists of  two  wires,  about  100  m.  long,  which  are  mounted 
on  the  transmission  line  supports,  and  run  parallel  to 
the  lines  for  a  few  meters.  Both  wnres  are  coupled 
through  a  coil  to  the  oscillating  circuit  of  the  generator. 
The  efficiency  of  this  kind  of  transmission  is  high  when 
two  wires  are  more  closely  coupled  to  two  of  the  trans- 
mitting lines  than  to  the  rest.  With  the  ordinar>-  sys- 
tem of  transmission  lin'es  this  is  easily  posisible.  Thus 
there  is  verv  little  free  radiation,  and  most  of  the 
energy  is  communicated  to  the  two  transmission  lines. 
A  similar  arrangement  is  used  at  the  receiving  end. 
The  direct  current  is,  if  necessary,  intensified  by  a  low- 
frequency  cathode  tube  and  then  transmitted  to  the 
telephone.  It  is  specially  necessary  to  see  that  at  the 
receiving  end  there  are  no  high  harmonics  superimposed 
on  the  direct  current,  as  frequently  happens  with 
dynamos,  commutators  and  brushes,  and  special  ar- 
rangements must  be  made  with  this  object  in  view.  By 
using  different  transmitting  wave  lengths  at  the  two 
ends  it  is  possible  for  both  persons  to  speak  at  the  same 
time,  and  this  has  undoubted  advantages.  The  differ- 
ence in  wave  length  must  be  fairly  considerable.  .A.ny 
disturbance  due  to  such  a  cause  can  be  obviated  by  the 
use  of  a  tuned  choke-coil  circuit.  The  wave  lengths 
cause  certain  complications  if  there  are  a  number  of 
substations ;  but  it  is  possible  to  deal  with  this  by  auto- 
matic apparatus.  Modern  cathode  tubes  have  a  very 
high  vacuum  and  give  constant  results  if  the  auxiliary 
apparatus  is  kept  in  good  order.  Slight  changes  may  be 
due  to  alterations  in  the  dielectric,  but  the  factor  of 
safety  is  so  high  that  this  produces  very  little  result. 
With  this  directional  telephony  the  intensity  at  the 
receiving  end  is  very  high;  therefore,  if  a  simple  i-ecti- 
fier  is  used,  it  is  possible  to  employ  an  ordinary  mov- 
ing-coil instrument  or  a  polarized  relay  of  high 
sensitiveness  to  operate  the  local  bell  circuit 

Spoc'ial  apparatus  has  been  developed  for  communicat- 
ing when  the  lines  are  completely  severed.  This  appa- 
ratus may  be  obtained  in  portable  form  and  is  small 
enough  to  be  carried  by  hand  or  in  a  motor  car.  It 
involves  an  emergency  antenna  like  that  ordinarily  em- 
ployed for  free  radiation. 

Apparatus  has  usually  been  designed  for  stations  of 
a  given  size,  so  that  in  passing  from  one  size  to  the 
next  there  is  generally  a  considerable  difference  in  cost. 
In  the  cost  of  maintenance  the  expense  of  new  tubes 
is  the  greatest  item.    The  main  thing  is  only  to  use  the 
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tubes  when  they  are  wanted  and  to  get  tubes  that  have 
the  longest  possible  life.  The  lives  of  tubes  have  been 
much  improired  of  late,  and  further  improvements  are 
likely.  If  they  are  kept  at  a  low  temperature,  the  life 
is  correspondingly  improved.  No  doubt  the  tubes  are' 
then  less  efficient,  but  the  cost  of  a  little  extra  energy 
is  not  so  great  as  the  cost  of  the  new  tube.  Usually  the 
cost  of  radio  is  prohibitive,  compared  with  wired  teleph- 
ony, when  the  distance  between  stations  is  less  than 
20  km.,  owing  to  the  investment  required  in  apparatus. 


Central-Station  Service  Halves 
HoteFs  PoM'er  Costs 

IT  IS  coming  to  be  a  v,-ell-recognized  fact  that  in  the 
vast  majority  of  cases  the  cost  of  purchasing  cen- 
tral-station energy  is  considerably  less  than  the  cost  of 
generating  power  in  a  small  individual  plant.  An 
interesting  example  giving  concrete  figures  in  proof 
of  this  statement  is  that  of  the  change-over  from  an 


items  it  should  be  borne  in  mind  that  these  changes 
were  not  started  until  March  and  April  of  this  year  and 
were  not  fully  completed  until  August,  at  which  ■.ime 
the  labor  cost  was  brought  down  to  the  final  minimum. 
Except  in  the  month  of  January,  1920.  this  plant  was 
making  use  of  purchased  energy  for  its  lighting  re- 
quirements, at  the  same  time  running  various  pumps, 
elevators,  etc.,  by  means  of  high-pressure  steam. 
Savings  in  this  case  are  therefore  due  largely  to  the 
fact  that  high-pressure  steam  was  done  away  with  in 
such  a  manner  as  to  insure  all  of  the  economies  pos- 
sible through  the  low-pressure  steam  and  purchased 
electricity  system. 

Special  attention  should  be  called  to  the  fact  that  the 
new  system  of  operation  precludes  much  of  the  waste 
incurred  in  private-plant  operation.  The  reduction  in 
operating  costs  is  self-guarded,  being  in  many  cases  un- 
der automatic  mechanical  control,  free  from  errors  of 
human  attendance.  With  two  men  the  plant  is  now 
operated  at  higher  efficiency  than  formerly  when  it  re- 
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OPERATING  EXPENSES  HAVE  DROPPED  TO  HALF  SINCE  CENTRAL-STATION   POWER  WAS  ADOPTED 


isolated  power  plant  to  the  use  of  central-station  energy 
bv  the  Hotel  Stenton,  Philadelphia.  In  this  hotel  the 
expenses  for  heat  and  power  have  been  reduced  prac- 
ticallv  30  per  cent  by  shutting  down  the  power  plant 
and  adopting  the  various  equipment  to  the  use  of  pur- 
chased electricity. 

Concretely  stated,  the  total  operating  cost  averaged 
$1,52.5  per  month  during  Augu.st,  September  ond  Octo- 
ber, 1920.  During  tht'  .-^ame  three  months  of  the  year 
1921  it  WHS  $712  less  per  month.  This  saving  was  made 
at  a  total  cost  of  $6,251.38  for  all  the  improvements  to 
light,  heat  and  power  equipment. 

Among  the  most  important  changes  are  the  substitu- 
tion of  an  electric  elevator  for  the  old-type  hydraulic 
one  and  the  substitution  of  centrifugal  pumps  for  house 
water  service,  boiler  feed,  heating  return,  etc. 

In  the  new  installation  the  electric  elevator  requires 
7J-hn.  motor,  the  ice  machine  requires  12  hp.,  and  the 
motors  for  driving  the  centrifugal  pumps  are  rated 
one  at  5  hp.,  two  at  2  hp.  and  one  at  j  hp.  The  plant 
formerly  had  two  80-hp.  boilers  operated  at  90  lb.  to 
100  lb.  pressure.  The  only  boiler  required  now  is  for 
low-pre-^sure  steam  used  in  heating.  This  is  an  80-hp. 
boiler  operating  at  about  20  lb.  pressure. 

In  examining  the  curves  sho"-'ng  the  costs  of  various 


quired  four  or  five  men  to  maintain  the  high-pressure 
steam.  These  men  were  also  furnished  meals,  the  ex- 
pense for  which  has  not  been  included  in  the  figures 
submitted. 

It  will  be  noticed  that  the  cost  of  purchased  elec- 
tricity has  not  shown  a  material  increase.  The  reason 
for  this  is  that  the  rate  under  which  the  energy  is 
being  purchased  at  the  present  time  has  been  changed 
so  that,  although  more  energy  is  required,  the  total 
cost  is  no  greater  than  it  was  previously.  This  is  due 
to  the  fact  that  the  previous  service  was  in  the  nature 
of  a  breakdown  service,  and  the  rate  was  ver>'  much 
higher  in  proportion  to  the  energy  used.  Thus  under 
present  conditions,  where  the  rate  is  properly  chosen 
to  meet  the  demands  of  the  hotel  in  the  most  eco- 
nomical manner,  the  total  cost  is  not  materially  in- 
creased. 

Credit  must  be  given  to  Arthur  F.  Heeb,  manager 
of  the  Hotel  Stenton,  for  the  completeness  of  the  oper- 
ating data  which  are  available.  Moreover,  it  is  the 
thorough  and  efficient  manner  of  operation  of  the 
equipment  which  is  largely  responsible  for  the  excellent 
economies  shown.  J.  Kearsley  M.  HARRISON, 

Harrison  &  Company,  Engineer. 

Philadelphia,  Pa. 
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Rock-Drop  Prevents  Rocks  and  Gravel 
Entering  Flume  Line 

As  SAND  boxes  have  not  alvvay.s  proved  effective, 
L  the  Southern  Califarnia  Edison  Company  has  de- 
signed a  rock-drop  which  is  installed  between  the  intakes 
and  the  sand  boxes  of  its  smaller  hydro-electric  stations 
to  catch  the  great  quantities  of  small  rocks  and  sand 
entering  the  intakes  of  the  plants  taking  their  water 
from  mountain  streams  subject  to  floods  and  flowing  at 
high  velocities. 

At  a  suitable  point  in  the  canal  line  tlie  rock-drop  is 
placed  so  that  water  may  be  discharged  from  it  without 
danger  of  causing  washes.  As  shown  in  the  illustration, 
these  rock-drops  are  simply  boxes  built  into  a  concrete 
section  of  the  canal  line  and  equipped  with  gates  which 


Plan 
SHELF  PREVENTS  ROCKS  TRAVELING  ON  DOWN  THE  FLUME 

may  be  opened  intermittently  or  kept  open  when  the 
streams  are  at  flood.  As  the  velocity  of  the  water  in 
the  canal  line  is  low,  almost  all  of  the  rocks  drop  into 
the  box  and  are  washed  out  by  opening  the  gate.  Rocks 
can  be  sluiced  out  of  the  rock-drops  by  the  use  of  much 
less  water  than  is  lost  in  emptying  the  sand  boxes,  which 
are  usually  quite  large.  During  floods  the  gates  of  the 
rock-drops  are  left  open,  as  at  such  times  there  is  a 
surplus  of  water.  J.  W.  Andree, 

Assistant   Superintendent   of   Generation. 
Southern  California  Edison  Company, 
Los  Angeles,  Cal. 


Fowa  Utilities  Developing  Old  Mill  Sites 

Till']  utilization  of  old  mill  dams  by  power  com- 
panies is  an  interesting  electrical  development  'of 
Iowa.  In  the  fifties,  sixties  and  seventies,  when  Iowa 
was  frontier  territory  and  there  were  few  railroads  in 
the  state,  every  river  and  stream  had  its  grist  and  flour 
mills.  Most  of  these  long  ago  closed  their  doors;  some 
are  still  running  as  feed  mills;  a  few  are  still  real 
flour  mills,  though  without  the  prestige  of  bygone  days. 
Within  the  last  fifteen  years  power  companies  have 
been  giving  more  and  more  attention  to  these  old-time 


power  plants  and  in  many  instances  have  taken  them 
over.  A  good  illustration  is  the  Northeastern  Iowa 
Power  Company  of  Clermont,  Iowa.  By  the  installa- 
tion of  modern  machinery  this  company  has  been  suc- 
cessful in  developing  and  improving  such  water  powers 
so  that  maximum  power  is  obtained  from  a  minimum 
amount  of  water.  As  it  has  added  more  power  it  has 
gradually  extended  its  lines,  until  now  it  has  more  than 
200  miles  of  transmission  lines  and  is  serving  towns 
and  villages  and  many  farms  in  five  different  Iowa 
counties.  Some  of  the  farms  are  the  same  ones  which 
in  early  days  used  to  depend  on  the  mills  to  grind  their 
grist  for  them.  The  Northeastern  Iowa  Power  Com- 
pany has  an  interchange  connection  with  the  Citizens' 
Gas  &  Electric  Company  of  Waterloo,  Iowa. 


Special  Types  of  Lamps  Improved 
During  Last  Year 

MARKED  advances  in  the  application  of  lighting 
equipment  to  commercial  purposes,  coupled  with  a 
wider  recognition  of  the  importance  of  individual  treat- 
ment of  illumination  problems  and  development  of  spe- 
cial types  of  lamps,  were  emphasized  as  the  chief 
signs  of  progress  by  the  committee  on  progress,  which 
presented  its  report  at  the  recent  Rochester  (N.  Y.") 
convention  of  the  Illuminating  Engineering  Society.  In 
seventy-three  closely  printed  pages  the  year's  develop- 
ments are  chronicled  succinctly  and  with  breadth  of 
vision.  General  progress,  followed  by  developments  in 
street  lighting,  exterior  and  interior  illumination,  fix- 
tures, physics  and  other  aspects  of  the  subject  of  modem 
lighting,  are  treated  with  skill  and  discrimination.  A 
resume  of  the  more  important  general  and  street-light- 
ing matters  discussed  is  given  below. 

Developments  in  light  sources  have  not  been  marked, 
but  notable  advances  have  been  made  in  lamps  for 
special  purposes,  including  projection,  automobile  and 
sign  lamps,  motion-picture  apparatus  and  miners' 
lamps.  For  stereopticon  work  a  300-watt,  28-32-volt 
gas-filled  lamp  in  a  short  tubular  bulb  has  been  listed. 
It  is  announced  that  in  Germany  a  new  high-current 
arc  lamp  for  motion-picture  projection  has  been  suc- 
cessfully produced,  in  which  the  upper  carbon  is  hori- 
zontal and  the  lower  is  inclined  at  about  60  deg.  from 
the  horizontal.  Formerly  it  was  difficult  to  keep  the 
arc  steady  above  30  amp.,  but  the  new  lamp  is  reported 
to  work  satisfactorily  up  to  80  amp.  on  both  direct 
and  alternating  current,  through  magnetic  control  of 
the  arc.  Simplified  mechanism  is  a  feature,  and  only 
two  hand  adjustments  are  required  on  this  develop- 
ment as  now^  introduced  into  America. 

An  improvement  in  the  Beck  type  of  high-intensitj' 
arc  lamp  for  projection  work  is  obtained  by  using 
greater  currents  with  smaller  carbons  of  the  cored 
type,  in  w-hich  the  metal  fluorides  are  replaced  by  oxides. 
The  area  of  the  carbons  is  reduced  to  about  20  per 
cent  of  that  of  the  ordinary-  type,  with  a  resultant 
electrode  brightness  of  1.260  candles  per  square  milli- 
meter. By  using  a  magnetic  field  the  current  density 
i'l  Uni<^ed  States  Army  searchlamps  was  increased  from 
0.15  amps,  per  square  millimeter  to  0.35  amps.,  with  an 
increase  of  50  per  cent  in  the  total  luminous  flux.  An 
improved  French  stereopticon  lamp  is  also  reported  for 
opaque  projection,  this  outfit  having  reflectors  behind 
the  source  of  light  and  short-focus  lenses  for  concentra- 
tion. In  a  new  miner's  lamp  improved  fittings  and  well- 
distributed  weight  are  features. 
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Simplification  of  the  quartz  burner  has  been  achieved 
in  mercury -vapor  lamp  design  through  the  development 
of  a  means  of  connecting  quartz  through  intermediate 
steps  of  glasses  of  increasing  coefficients  of  expansion 
to  a  glass  fused  directly  to  a  metal  lead-in  wire  and 
forming  with  it  a  permanent  vacuum-tight  seal  capable 
of  withstanding  high  temperatures.  This  has  made  it 
possible  to  use  an  anode  electrode  of  infusible  tungsten 
instead  of  mercury,  and  the  lamp  does  not  require  the 
former  elaborate  cooling  devices.  A  neon-vapor  lamp 
rated  at  i  cp.,  110  volts  and  upward  on  alternating- 
current  supply  and  150  volts  and  upward  on  direct- 
current  and  consuming  5  watts  has  been  introduced 
into  England  as  a  night  light.  The  claimed  life  is  over 
1,000  hours.  Neon  lamps  with  automatic  starting 
features,  with  a  claimed  energy  consumption  of  0.5 
watt  per  candlepower,  are  being  made  in  Germany.  In 
addition  to  emergency  and  long-hour  uses,  it  is  sug- 
gested that  these  units  be  utilized  to  indicate  switch 
positions,  fuse  openings,  motor-service  continuity,  etc., 
through  parallel  connection.  Researches  on  the  pro- 
duction of  low-voltage  arcs  in  a  mercury-vapor  atmos- 
phere indicate  a  linear  relation  between  striking  volt- 
age and  current  through  the  cathode  for  the  larger  cur- 
rents. With  tungsten  cathodes  3.2  volts  was  noted  as  a 
minimum  striking  potential  compared  with  4.9  volts 
with  lime-coated  platinum  cathodes. 

It  is  expected  that  1921  will  see  the  virtual  elimination 
of  the  carbon-filament  lamp  in  American  manufacture. 
Gas-filled  tungsten  lamps  represented  20  per  cent  of 
all  tungsten  lamps  disposed  of  in  1920  as  against  19 
per  cent  in  1919  and  13.7  per  cent  in  1918.  The  use 
of  carbon-filament  lamps  increased  in  Germany  about 
5  per  cent  from  1918  to  1920.  In  this  country  the  aver- 
age candlepower,  watts  and  efficiency  all  show  an  in- 
crease due  to  the  greater  proportion  of  gas-filled  lamps 
used.  The  effort  here  to  standardize  at  110,  115  and 
125  volts  is  progressing,  80  per  cent  of  the  present 
demand  being  for  these  voltages,  while  of  481  central- 
station  companies  96  per  cent  are  using  these  voltages 
exclus'vely,  as  against  79  per  cent  in  1920.  New  lamps 
have  been  reported  in  the  street  series,  stereopticon 
and  sign  classes.  For  the  first-mentioned  a  2,500-cp., 
20-amp.  unit  has  been  made  available,  and  this  consti- 
tutes the  highest  candlepower  source  in  this  type.  The 
current  is  derived  from  a  compensator  or  transformer 
from  regular  alternating-current  series  circuits.  A 
decided  advance  in  the  sign-lighting  field  is  recorded  in 
the  advent  by  the  production  of  25-watt  and  50-watt, 
110-125-volt  vacuum  lamps  in  short  pear-shaped  bluish- 
colored  bulbs  with  the  filament  in  a  plane  perpendicu- 
lar to  the  lamp  axis.  This  gives  maximum  candlepower 
in  the  direction  of  the  tip,  and  the  lamps  are  rugged 
and  compact.  Double  and  three-filament  lamps  of  the 
gas-filled  type  have  also  been  developed  for  automobile 
headlight  service  within  the  year.  For  automobile 
lamps  voltage  conditions  in  service  have  been  studied, 
and  as  a  result  changes  will  be  made  which  it  is  ex- 
pected will  result  in  increased  efficiency  and  brilliancy. 

Instead  of  by  the  so-called  "useful  life"  performance, 
lamp  service  is  this  year  evaluated  in  terms  of  average 
total  life  and  mean  efficiency  during  life,  or  on  the  basis 
of  the  average  total  life  corrected  to  a  stipulated  mean 
efficiency  during  total  life.  Except  as  a  primary  stan- 
dard, candlepower  rating  has  been  abandoned  and  all 
light  measurements  are  expressed  in  lumens.  Last 
January  the  lumen  and  lumens  per  watt  were  adopted 
by  the  larger  lamp  manufacturers  as  the  oflicial  units 


in  which  to  express  the  light  output  and  efficiency  of 
their  product.  A  movement  is  afoot  to  label  street 
series  lamps  in  lumens,  the  candlepower  rating  being 
also  printed  to  avoid  conflict.  It  is  hoped  to  have  con- 
•  tracts  changed  so  that  the  lumen  rating  will  be  specified. 


Standardized  Compensator  Mounting  on 
Steel  Columns 

TO  MAKE  relocations  of  compensators  easy  and  inex- 
pensive and  to  support  these  equipments  in  minimum 
space,  their  mounting  on  steel  columns  at  the  factory 
of  the  American  Bosch  Magneto  Corporation  of  Spring- 
field, Mass.,  has  been  standardized  by  the  electrical 
department  as  shown  in  the  accompanying  photograph. 
The  compensator  is 
mounted  on  two  vertical 
pieces  of  2i-in.  x  i-in. 
strap-iron  bent  at  right 
angles  at  their  lower  ends 
to  form  floor  pieces.  They 
are  clamped  to  the  column 
near  the  floor  by  i-in.  tie 
rods  bolted  through  a 
1-in.  x  I-in.  horizontal 
strap.  Behind  the  com- 
liensator  case  they  are 
bolted  to  two  straps,  *  in. 
X  2J  in.  in  section.  The 
lead  wires  are  carried 
above  the  compensator 
in  vertical  rigid  conduit. 
The  tie  rods  are  bent 
around  the  inner  edges 
of  the  column,  forming 
hooks  of  convenient 
shape  for  a  secure  clamp- 
ing effect.  The  use  of 
Qarrow  straps  in  these  supports,  with  a  U-shaped  li-in. 
X  J-in.  strap  behind  the  compensator  case  for  direct 
attachment  to  the  horizontal  pieces,  results  in  unusual 
economy  of  space,  the  equipment  being  practically  flush 
with  the  column  and  forming  little  or  no  obstruction  to 
free  movement  through  aisles.  Leo  Kresser. 

American  Bosch  Magneto  Corporation, 
Springfield,  Mass. 


MMi"uT    A?;;  I    EASILY    MOXTD 
COMPENSATOR    MOUNTING 


Signal  Light  Indicates  When  Rotary 
Brushes  Are  Raised 

IN  ORDER  to  give  an  indication  to  the  operator  of 
the  position  of  the  brushes  on  two  rotary  converters 
recently  installed  in  a  San  Francisco  substation,  a 
switch  has  been  placed  on  the  frame  of  the  machine 
and  connected  to  the  brush-lifting  arm  so  that  the 
circuit  is  closed  when  the  brushes  are  down.  This 
switch  controls  a  lamp  placed  on  the  switchboard.  If 
Ihe  lamp  is  lighted  when  the  machine  is  being  started, 
this  is  an  indication  to  the  operator  that  the  brushes 
are  down  on  the  commutator  and  that  they  should  be 
lifted.  The  switch  used  is  an  inclosed  one  such  as  is 
used  on  elevator  doors  to  operate  the  control  circuit. 
This  type  of  switch  was  selected  because  in  case  of  a 
flash  on  the  commutator  the  switch  housing  would  pro- 
tect it  against  damag3  by  fire.  This  information  was 
contributed  by  J.  E.  Woodbridge,  engineer  for  Ford, 
Bacon  &  Davis.  FIELD  EDITOR  ELECTRICAL  WOBLD. 
San  Francisco,  Cal. 


Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


.  Progress  of  Electric  Service  in  the  South 

In  a  Recent  Letter,  W.  E.  Clement,  Commercial 
Manager  of  the  New  Orleans  Railway  &  Light  Com- 
pany, Tells  of  Electrical  Development   in   the  South 

IN  THE  older  cities  of  the  South  there  has  been  up 
to  recently  a  large  percentage  of  unwired  homes.  A 
number  of  these  were  among  the  better  class  of  resi- 
dences built  long  before  the  use  of  electricity  became 
general,  and  the  owners  have  been  reluctant  to  put  up 
with  the  inconvenience 
of  having  the  houses 
wired  while  occupied. 
Where  the  wiring  had 
already  been  done  there 
was  a  great  lack  of  con- 
venience outlets.  Dur- 
ing the  past  few  years, 
however,  an  interesting 
development  has  oc- 
curred in  that  a  very 
considerable  number  of 
these  large  old  South- 
ern homes  have  been 
remodeled  into  apart- 
ment dwellings  and 
properly  wired  in  con- 
nection with  the  re- 
modeling work.  This 
condition  has,  of  course,  meant  much  new  business 
where  the  electric  service  lines  were  already  established. 
Electric  appliances  also  have  become  a  vital  neces- 
sity on  account  of  the  high  wages  of  servants  and  the 
newly  experienced  difficulty  in  obtaining  help.  The  gen- 
eral prosperity  of  the  past  few  years  has  also  raised  the 
standard  of  living  among  our  laboring  classes,  so  that 
today  virtually  every  family,  including  even  the  negro 
population  and  excepting  only  the  very  poor,  regards 
electricity  as  a  necessity  and  not  as  a  luxury.  Electric 
appliances,  even  washing  machines,  are  now  in  general 
use.  The  summer  fan  load  has  grown  by  leaps  and 
bounds.  Formerly  one  fan  in  a  household  was  a  luxury 
to  be  carried  around  from  room  to  room.  Now  the 
tendency  is  to  have  a  fan  in  each  room  in  the  house  and 
to  make  very  liberal  use  of  it  for  long-hour  operation. 
The  principal  new  development  in  the  industrial  load 
throughout  the  South  during  the  past  few  years  has 
been  raw-water  ice  plants.  In  New  Orleans  we  have 
added  six  such  plants  to  our  lines,  ranging  in  capacity 
from  60  tons  to  300  tons  of  ice  per  day.  All  the  new 
plants  are  operating  satisfactorily,  and  the  indications 
are  that  electrically  driven  raw-water  ice  plants  will 
gradually  supplant  the  old  types.  This  business  offers 
a  new  type  of  load  that  is  very  attractive  to  the  central- 
station  company  as  it  is  off-peak;  moreover,  the  con- 
sumption is  heavy  in  summer  and  light  in  winter  and 
results  in  a  very  distinct  improvement  in  the  yearly 
station  load  factor. 


Another  interesting  development  has  been  the  use  of 
electric  power  in  harbor  work.  While  this  applies  par- 
ticularly to  New  Orleans,  it  applies  also  in  a  general 
way  to  a  number  of  the  Southern  ports.  About  eighteen 
years  ago  a  survey  was  made  of  the  city  of  New  Orleans 
from  an  electrical  standpoint,  and  the  possibilities  for 
the  use  of  electric  power  for  loading  and  unloading 
ships  in  port  was  pointed  out.  While  at  that  time  we 
could  not  visualize  this  idea  to  any  extent,  it  has  now 
been  realized. 

During  the  past  four  or  five  years  the  immense  pub- 
He  grain  elevators  and  cotton  warehouses  have  been 
erected  on  the  river  front,  an  inland  waterway  system 
is  nearing  completion,  and  remarkable  developments  in 
the  revival  of  the  river  traffic  are  taking  place.  Central- 
station  energy  is  used  exclusively  in  coiinection  with 
this  terminal  work  and  is  reaching  a  total  beyond  all 
expectations  of  only  a  few  years  ago. 


One  Good  Reason  for  Investing  in 
Public  Utility  Stocks 

UNDER  the  heading  "You  and  Your  Money"  a  sound 
argument  in  favor  of  investment  in  puulic  utility 
securities  is  presented  by  the  Consumers'  Power  Com- 
pany of  Jackson,  Mich.  Pointing  to  bankers'  methods 
of  investment,  the  statement  reads: 

"The  national  banks  of  the  United  States  invested 
40  per  cent  more  of  their  funds  in  public  utility  securi- 
ties in  1920  than  in  1919.  These  banks  know— the  facts 
which  guide  their  judgment  should  guide  you  in  your 
personal  savings. 

"Are  you  getting  the  most  out  of  your  money?  Do 
you  get  only  3  per  cent  or  maybe  5  per  cent?  A 
percentage  of  7.37  is  more  than  double  3  per  cent  and 
it  is  47  per  cent  more  than  5  per  cent.  \\'hen  it  earns 
you  such  small  figures  in  a  bank  that  money  is  rein- 
vested in  the  very  security  that  you  yourself  can  buy. 
Fifteen  hundred  and  fortj'-eight  Consumers'  Power 
employees  have  invested  in  their  company's  preferred 
stock,  which  returns  7.37  per  cent  on  the  investment. 

"Why  not  get  the  full  profit  your  money  will  earn, 
right  at  the  source?" 


Starting  New  (",ustoniers  Off  with  Right 
Impressions  of  the  Company 

FIRST  impressions  are  lasting  and  whenever  a  new 
application  for  service  is  accepted  by  the  Edison  Sault 
Electric  Company  of  Sault  Ste.  Marie,  Mich.,  the  ac- 
companying letter  sent  to  the  new  customer  has  proved 
valuable  in  promoting  friendly  relations  between  the 
customer  and  the  company.  "It  is  our  aim,"  says  Ed- 
ward Horry,  vice-president  and  general  manager,  "to 
impress  upon  the  customer  the  fact  that  we  want  him 
to  come  to  us  at  any  time  for  advice  or  with  any  com- 
plaint that  he  might  have  rather  than  go  to  somebodj- 
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€lse  and  tell  his  troubles,  which  might  be  exaggerated 
as  they  were  passed  along." 

Dear  Sir:  It  is  with  a  great  deal  of  pleasure  that  your 
application  for  electric  service  has  been  accepted  by  this 
company.  It  is  our  desire  to  go  beyond  the  definite  terms  of  ' 
our  contract  with  you  in  the  matter  of  service.  We  view 
our  business  relations  with  a  new  customer  as  only  just 
beginning  when  meter  and  service  installations  have 
been  made,  and  they  do  not  end  with  the  payment  of  bills 
as  we  are  eager  that  the  service  we  may  have  the  privilege 
of  rendei'ing  be  real  and  lasting. 

We  have  in  connection  with  our  office  a  salesroom,  where 
we  carry  a  complete  stock  of  bureau  tested  lamps  and  house- 
hold labor  saving  devices  such  as  irons,  toasters,  percola- 
tors, washing  and  ironing  machines,  which  we  will  be  only 
too  glad  to  demonstrate  to  you  and  tell  you  how  cheaply 
they  can  be  operated  and  the  vast  amount  of  real  drudgery 
they  take  off  the  shoulders  of  the  housewife. 

We  hope  to  deserve  your  further  patronage  and  good 
will,  and  trust  you  will  immediately  notify  us  of  any  failure 
on  our  part  to  render  you  excellent  service. 

Edison   Sault  Electric   Company. 


The  Utility's  Opportunity  in  Observing 
National  Holidays 

HOW  a  public  utility  can  use  its  display  windows  in 
the  observance  of  great  national  holidays  is  shown 
here  in  the  two  pictures  of  the  windows  of  the  Utica 
(N.  Y.)  Gas  &  Electric  Company  during  the  week  of 
Nov.  7.  the  display  being  in  keeping  with  the  spirit  of 
Armistice  Day.  In  this  impressive  exhibit  the  com- 
pany's honor  roll,  the  Statue  of  Liberty  and  a  bronze 
statue  of  the  "Doughboy"  were  featured  in  one  window, 
and  in  the  other  a  photograph  of  the  President  of  the 
United  States  together  with  photographs  of  Generals 
Pershing,  Foch  and  Diaz  were  grouped  and  draped  with 
the  national  colors. 

"The  local  Armistice  Day  celebration,"  says  Commer- 
cial Manager  W.  J.  Reagan,  "was  accentuated,  especially 
among  the  foreign-born  population,  by  a  visit  from  Gen- 
eral Diaz,  the  noted  Italian  patriot.  Appreciative  com- 
ment on  the  windows  -was  made  by  his  former  country- 
men as  well  as  by  many  prominent  citizens  who  have 
interested  themselves  in  the  local  Americanization  work. 

"Quantities  of  ferns,  flags  and  tulle  in  red,  white  and 

blue  added  greatly  to  the  attractiveness  of  the  windows. 

By  virtue  of  their  appropriate  nature  and  unusual  merit 

the  displays  were  greatly  admired  and  many  complimen- 

•tary  remarks  were  heard. 


"The  windows  of  the  office  building  of  a  public  utility 
may  thus  be  used  to  promulgate  the  patriotic  idea  per- 
haps to  greater  advantage  than  any  other  commercial 
agency.  Previously,  the  banks  have  reminded  us  of  the 
advent  of  the  holiday  or  patriotic  occasion,  but  a  much 
stronger  appeal  can  be  made  through  a  constructive  and 
well-arranged  window  demonstration." 


What  Other  Companies  Are  Doing 

Lebanon,  N.  H. — Thirty  electric  ranges  have  been 
sold  this  year  in  the  territory  served  by  the  Grafton 
County  Light  &  Power  Company  of  this  town.  A  rural 
population  aggi-egating  about  9,000  is  scattered  along 
the  company's  lines.  H.  M.  Tucker  is  manager  of  the 
company. 

Chicago,  111. — The  Commonwealth  Edison  Company 
is  offering  new  stock  to  stockholders  of  record  Dec.  17 
to  the  extent  of  8  per  cent  of  their  holdings  at  par,  pay- 
able in  four  instalments  of  25  per  cent  each.  Common- 
wealth Edison  has  around  27,000  stockholders,  com- 
pared with  5,700  when  the  armistice  was  signed.  Since 
the  customer  ownership  campaign  started  the  stock 
has  advanced  from  103  to  115.  Most  new  stockholders 
were  secured  by  solicitation  of  employees. 

Worcester,  Mass. — The  New  England  Power  Com- 
pany is  completing  a  one-story  power  house  of  brick 
and  concrete  fireproof  construction  on  the  Deerfield 
River  at  Searsburg,  Vt.  The  company  is  also  having  an 
earthen  dam  and  penstock  constructed.  The  Aberthaw 
Construction  Company,  Boston,  Mass.,  is  the  con- 
tractor. 

Portland,  Ore.— The  electrical  contractors  and  deal- 
ers of  this  city  in  co-operation  with  the  light  and  power 
companies  serving  Portland  and  vicinity,  launched  an 
active  electric  range  campaign  early  in  November.  A 
price  slightly  above  cost  was  agreed  upon  on  all  types 
of  ranges  and  a  flat  price  to  cover  the  inside  wiring 
was  made  and  prices  quoted  on  ranges  installed  either 
with  or  without  inside  wiring.  A  feature  of  the  cam- 
paign is  the  sale  of  the  ranges  installed  complete,  in- 
cluding inside  wiring  on  a  deferred-payment  plan.  The 
underlying  scheme  of  the  campaign  is  that  the  power 
companies  buy  the  ranges  in  large  quantities,  the  dealers 
receiving  them  on  consignment  and  being  paid  a  com- 
mission on  each  sale.  Co-operative  advertising  is  car- 
ried on  in  the  local  newspapers. 
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AN   EXCELLENT  EXAMPLE  OF  THE  TIMF.I.V  OBSERVANCE    OF  A  NATIONAL  HOLIHAY 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

"Double-Step"  Motor. — A.  Stommel. — The  author 
suggests  a  new  type  of  induction  motor  which  would 
permit  a  great  many  useful  variations  as  motor,  gene- 
rator, regulator  and  frequency  changer.  Far  example,  a 
three-phase  induction  motor  with  wound  armature  may 
he  connected  to  the  line  so  as  to  feed  both  stator  and 
rotor  from  the  line  at  the  same  time.  The  result  will 
be  a  motor  with  a  speed  equal  to  the  difference  of  the 
speeds  of  the  two  rotating  magnetic  fields.  Stator  and 
rotor  winding  may  then  be  designed  so  as  to  divide  their 
load  either  equally  or  so  as  to  give  one  winding  the  total 
power  output  and  the  other  winding  only  the  second 
field.  As  in  the  case  of  the  direct-current  motor,  such 
a  "double-step"  motor  can  be  connected  as  a  series,  shunt 
or  compound  machine.  Combining  two  such  machines 
mechanically  on  one  shaft  results  in  a  frequency-changer 
set,  or,  as  the  author  calls  it,  a  frequency  splitter.  As 
the  mechanical  couplings  may  permit  a  change  of  the 
relative  position  between  the  two  armatures,  all  fre- 
quencies from  zero  to  line  frequency  may  be  obtained 
stepless. — Elfktrotechnische  Zeitschrift,  Nov.  10,  1921. 

A  Simple  Method  of  Finding  Steam  Consumption  of 
Small  Turbines. — Small  turbines  using  superheated 
steam  frequently  have  a  superheated  exhaust.  This 
paper  shows  that  in  such  a  case  the  water  rate  of  the 
turbine  may  be  determined  by  simple  temperature  and 
pressure  measurements  at  inlet  and  exhaust. — Power, 
Dec.  6,  1921. 

General  Specification  of  Alternating-Current  Motors 
for  Main-Roll  Drive. — These  specifications  are  intended 
to  cover  as  far  as  possible  the  general  requirements  for 
main-roll  motors  in  steel  mills  and  are  issued  by  the 
American  Iron  and  Steel  Electrical  Engineers,  to  be 
furnished  to  electrical  manufacturers.  They  represent 
the  consensus  of  opinion  of  a  large  majority  of  users 
and  designers  of  such  motors.  They  are  for  use  when 
mills  are  to  be  electrified. — Bulletin  of  the  Association 
of  Iron  and  Steel  Electrical  Engineers. 

Generation,  Transmission  and  Distribution 

Asynchronous  and  Synchronous  Generating  Plants  for 
Small  Watersheds. — H.  Kyser. — From  an  economical 
standpoint  it  is  very  desirable  to  have  a  number  of  small 
hydro-electric  plants  tie  in  with  a  large  steam  plant. 
In  such  a  case  it  is  best  to  have  the  hydro-electric  plants 
supply  the  average  load  while  the  steam  station  covers 
the  peaks.  It  has  recently  been  a  much-discussed  ques- 
tion whether  these  small  plants  should  be  equipped  with 
a.synchronous  or  with  synchronous  generators.  The  re- 
spective features  of  the  two  systems  may  be  briefly 
described  as  follows:  (1)  The  asynchronous  generator 
is  operative  only  with  impressed  voltage  from  the  main 
plant.  Frequency,  load  and  voltage  arc  regulated  from 
the  main  plant,  so  that  no  turbine  regulator  is  neces- 
sary. To  avoid  run-away  at  no  load,  a  speed  limit  must 
be  installed.    The  generator  may  be  operated  with  mini- 


mum of  attention.  Efficiency,  floor  space,  weight  and 
cost  are  lower  than  with  a  synchronous  generator. 
Power  factor,  while  the  same  at  full  load,  falls  rapidly 
with  load.  (2)  The  synchronous  generator  operates  only 
with  independent  direct  current  supply  (exciter).  The 
driving  of  the  exciter  by  belt  from  the  main  generator 
is  dangerous.  Very  exact  turbine  regulation  is  needed. 
High  and  elastic  power  factor  is  obtained.  To  make  a 
definitive  decision  for  one  or  the  other  system,  the 
following  points  require  careful  investigation:  (1)  Re- 
action on  the  main  plant;  (2)  load  conditions  in  the 
tie-in  plant;  (3)  economy;  (4)  independence  of  the  tie- 
in  plant.  The  very  elaborate  article  discusses  all  these 
points  in  general  and  by  means  of  concrete  examples, 
coming  to  the  conclusion  that,  except  in  very  rare  cases, 
the  asynchronous  generator  does  not  give  technical  or 
economical  advantages  over  the  synchronous  type. — • 
Elcktrotechnik  und  Maschinenbau,  Oct.  30  and  Nov.  6, 
1921. 

Electrical  Supply  in  Sheffield,  England. — Details  of 
the  new  Blackburn  Meadows  station,  including  the  boiler 
room,  the  turbine  room,  switchboard,  cooling  plant,  etc. 
— London  Electrician,  Nov.  4,  1921. 

Burning  Pulverized  Anthracite  Mine  Wacte. — 0.  M. 
Rau. — Results  of  tests  obtained  by  burning  pulverized 
anthracite  coal  in  the  Philadelphia  Rapid  Transit  Com- 
pany's power  plant,  where  pulverizing  equipment  is 
installed  for  ten  boilers  though  only  one  boiler  has 
been  in  operation  to  date.  An  efficiency  of  62.2  per 
cent  for  boiler  and  furnace  was  obtained,  and  it  is 
expected  that  this  will  be  raised  to  76  per  cent  when 
improvements  and  changes  suggested  by  the  prelimi- 
nary operation  have  been  made.  —  Electric  Railway 
Journal,  Nov.  26,  1921. 

Developments  in  Power-Station  Design. — A  continua- 
tion of  a  series  on  recent  progress  made  in  developing 
equipment  used  in  power  stations.  The  present  article 
deals  with  stokers  and  various  methods  of  removing 
ashes.  One  ash  remover  mentioned  maintains  an  air- 
sealed  combustion  chamber,  quenches  the  ashes  as  they 
fall  from  the  furnace,  prevents  dust,  fumes  and  heat 
from  reaching  the  ash  tunnels  and  does  not  necessitate 
building  the  boilers  above  the  ground  level.  Another 
scheme  makes  use  of  a  stream  of  continuously  flowing 
water  for  delivering  the  ashes  into  a  sump. — London 
Engineer,  Nov.  18,  1921. 

Electrolytic  Protection  of  Stea>n  Boilers  .Against 
Scale  and  Corrosio7i. — W.  Philippi. — A  description  of 
a  method  said  to  be  successful  in  protecting  steam 
boilers  against  their  two  greatest  enemies,  corrosion 
and  boiler  scale.  Careful  investigations  of  corrosion 
on  boiler  bottoms,  water  tubes  and  condensers  proved. 
the  author  says,  that  electrolj^tic  action  was  the  cause  of 
these  damages.  As  a  remedy  a  metal  of  higher  emf.. 
like  zinc,  has  been  connected  electrically  to  the  boiler  to 
create  a  counter-emf.  to  compensate  for  the  corrosive 
current.    But  this  method  did  not  always  give  complete 
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satisfaction,  as  it  was  impossible  to  regulate  the  cur- 
rent. An  externally  generated  direct  current,  applied 
through  electrodes  into  the  boiler,  was  found  to  be  a 
perfect  remedy.  In  fact,  by  doing  this  the  small  but 
■constant  generation  of  hydrogen  along  the  boiler  walls, 
will  also  effectively  prevent  the  formation  of  boiler 
scale.  A  direct-current  voltage  of  from  10  to  20,  at  a 
•current  density  of  about  2  milliamperes  per  square  foot, 
■was  found  to  be  most  effective.  A  small  motor-gen- 
■erator  of  6  kw.  may  supply  a  battery  of  thirteen  boilers, 
each  of  which  may  have  four  protective  electrodes.  A 
small  resistor  in  series  with  each  electrode  circuit  per- 
mits of  suitable  regulation  of  the  voltage.  Ordinary 
■wrought-iron  gas  pipes  are  used  as  electrodes.  Expe- 
rience with  this  protection,  extending  now  over  several 
years,  surpassed  all  expectations.  On  boats  using  sea 
water  in  the  condensers  no  corrosion  of  any  kind  was 
observed  after  months  of  operation,  while  before  install- 
ing the  electrolytic  protection  it  was  necessary  to  clean 
them  every  few  weeks. — Siemens  Zeitschrift,  October, 
1921. 

Essential  Qualities  of  Oil  for  Steam  Turbine  Lubrica- 
tion.— .J.  Y.  Dahlstrand. — This  article  states  that  the 
price  of  lubricant  is  the  least  important  of  all  considera- 
tions as  savings  may  be  lost  many  times  in  repairs  to 
machinery.  Flash  test  and  specific  gravity  are  con- 
sidered of  little  value.  Recommendations  by  ma- 
■chinery  manufacturers  for  lubricants  are  given. — Elec- 
trical Revietc,  Nov.  19,  1921. 

Hydro-Electric  Works  in  New  Zealand. — This  article 
speaks  of  the  allocation  by  the  government  of  New 
Zealand  of  the  sum  of  seven  million  pounds  for  the  de- 
velopment of  the  colony's  hithei'to  little-exploited  but 
admittedly  valuable  hydro-electric  power.  The  project 
includes  the  construction  of  a  number  of  dams,  the 
•acquisition  of  latest  types  of  plants  and  machinery, 
substations  and  secondary^  lines. — Electrical  Industries, 
Nov.  9,  1921. 

Lamps  and  Lighting 

Day  and  Night  Lighting  in  Textile  Mills. — Samxjel 
•G.  HiBBEN. — Intensities  of  lighting  desired,  arrange- 
ments of  units  and  suggestions  for  proper  maintenance 
are  given  in  this  paper.  The  variation  of  daylight 
throughout  the  day  is  shown  by  curves.  —  Electric 
Journal,  November,  1921. 

Traction 

Trackless  Trolleys  Instead  of  Street  Railways. — M. 
SCHIEMANN. — The  trend  in  every  large  city  has  long 
been  to  establish  a  quick  and  modern  transit  system 
from  the  business  center  to  the  residential  sections.  In 
the  majority  of  cases  it  would  be  possible  to  install  a 
trackless  trolley  system  over  existing  well-kept-up  roads 
■with  a  minimum  of  invested  capital  and  a  maintenance 
■cost  about  equal  to  that  of  a  .street  railway.  For  ten 
years  such  a  system  had  been  in  operation  between  Ham- 
burg and  Marienhohe,  but  it  had  to  he  abandoned  in 
1917  on  account  of  the  conditions  brought  about  by  the 
■war.  The  run  was  2\  km.  each  way,  and  the  cars 
weighed  3,1.50  kg.  and  could  carry  twelve  seated  and  ten 
standing  pa.ssengers.  The  wheels  had  solid  rubber  tires 
and  were  driven  by  one  1.5-hp.  motor  with  a  silent  worm 
drive.  The  trolley  was  pivoted  on  the  roof  of  the  car 
in  such  a  manner  as  to  give  a  free  sway  through  a  full 
■circle,  permitting  the  car  to  deviate  as  much  as  3  m. 
from  its  route.  A  "pay-as-you-enter"  fare-collecting 
•system  was  in  use.    For  the  trackless  trolley  system  in 


general  the  author  makes  the  following  claims:  (1) 
Operating  cost,  including  interest,  depreciation  and  re- 
newals, per  transported  passenger  is  the  same  as  for 
rail  traction;  (2)  the  building  cost  is  at  least  three 
times  higher  for  a  street  railway;  (3)  the  wear  and 
tear  on  the  road  is  less  with  the  trackless  system;  (4) 
the  traffic  obstruction  is  far  less. — Elektrische  Kraft- 
betriebe  mid  Bahnen,  Nov.  10,  1921. 

Ten  Years  Operation  of  the  Hamburg  Elevated  Rail- 
way.— Dr.  Ing.  Wilhelm  Mattersdorff. — An  account 
of  the  many  changes  of  an  economic  nature  which  have 
occurred  to  this  property  since  it  was  put  in  operation 
in  1912.  General  statistics  are  given,  together  with  a 
list  of  improvements  which  have  been  made. — Electric 
Raihcay  Journal,  Dec.  3.  1921. 

Installations,  Systems  and  Appliances 

Magneto  and  Alternator  Type  "Stella." — H.  TOUR- 
NAYRE. — A  magneto  is  described  m  which  the  magnet 
and  the  winding  are  stationary.  Pulsating  magnetic 
flux  is  established  within  the  winding  by  a  swinging  or 
rotating  soft-iron  piece,  shaped  like  the  familiar  Sie- 


WINDING    OP    MAGNETO 

REMAINS   STILL 
WHILE    CORE    REVOLVES 


mens  double-T  armature.  A  complete  flux  reversal  takes 
place  after  each  quarter  revolution.  Such  a  magneto, 
weighing  only  about  10  ounces,  can  produce  4  watts 
at  6,000  r.p.m.  with  75  per  cent  efficiency.  The  same 
principle  could  be  used  advantageously  on  large 
machines,  and  especially  on  high-frequency  generators. 
— Revue  Generale  de  I'Electricite,  Nov.  12,  1921. 

The  Future  of  Electrically  Driven  Rolling  Mills. — 
L.  ROTHERA. — This  paper  states  that  motor  drive  con- 
tinues to  grow  in  favor  for  rolling  mills  and  that  no 
instance  is  known  of  a  motor  having  been  replaced  by 
another  form  of  drive  for  such  work.  Practice  has 
shown  that  the  claims  made  for  electric  drive  on  the 
score  of  economy,  efficiency,  low  upkeep,  flexibility  and 
reliability  are  fully  justified. — London  Electrician.  Nov. 
18,  1921. 

Electric  Furnace  in  Melting  and  Refining. — JOHN  B. 
C.  Kershaw. — A  discussion  of  the  poor  progress  made 
in  England  during  the  last  year  in  adopting  the  electric 
furnace  for  melting  and  refining  and  of  the  modern 
tendencies  in  the  design  of  electric  furnaces.  Tilting 
and  rocking  arrangement."!,  electrode  operating  gears 
and  electrode  economizers  are  also  described. — London 
Electrician,  Nov.  18,  1921. 

Electrochemistry  and  Batteries 

Electrolytic  Solution  and  Deposition  of  Copper. — T. 
R.  Briggs. — The  author  modifies  the  theory  formu- 
lated by  Luther  and  concludes  that  the  electrolytic 
behavior  of  copper  in  .solutions  containing  copper  ions 
may  be  accounted  for  by  two  electrochemical  reactions 
or  their  reverse.  The  theory  advanced  is  applicable  in 
general  to  metals  other  than  copper. — Paper  presented 
before  Electrochemical  Society,  Oct.  1,  1921. 
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Telegraphy,  Telephony  and  Signals 

Carrier-Wave  Multiple  Telegraphy  and  Telephony. — 
K.  W.  WAGNE31. — The  author  gives  a  review  of  the 
fundamentals  of  carrier-wave  multiplex,  illustrated  with 
diagrams  and  photos  showing  the  latest  developments 
of  this  art  in  Germany.  The  Germans  have  devoted  a 
good  deal  of  energy  to  the  application  of  carriers  to 
rapid  telegraphy  and  have  succeeded  in  bringing  the 
multiplexing  of  machine  telegraphy  to  a  fair  degree 
of  reliability.  On  a  600-km.  telephone  line  from  Berlin 
to  Frankfurt  six  telegraph  channels  have  been  super- 
imposed and  are  used  for  six  Siemens  printers,  the 
total  capacity  of  the  line,  besides  ordinary  telephony, 
being  3,000  letters  a  minute,  or  about  3,600  ten-word 
dispatches  an  hour.  The  carrier  impulses  are  sent  by 
a  grid  relay,  and  the  received  signals  are  amplified  in 
four  double-grid  tubes.  Two  rectifying  double-grid 
tubes  operate  a  double-pole  relay  which  controls  the 
printer.  Carrier-wave  telephony  over  high-tension 
transmission  lines  is  briefly  mentioned. — Teknisk  Tid- 
skrift,  Elektroteknik,  September,  October  and  Novem- 
ber, 1921. 

Large  Radio-Telegraphy  Statio7is  in  the  Dutch  Eaat 
Indies. — A  description  of  the  large  radio  station  in 
Java  which  has  nearing  completion  an  arc-lamp  trans- 
mitter rated  at  2,400  kw.  to  3,600  kw.  The  aerial  is 
suspended  across  a  valley  between  two  mountain  peaks. 
The  transmitting  station  is  from  three  and  a  half  to 
four  times  as  powerful  as  the  largest  European  sta- 
tions such  as  that  at  Bordeaux,  etc.  This  station  is 
being  constructed  for  the  purpose  of  transmitting  mes- 
sages from  Java  to  Holland,  a  distance  of  1,200  km. — 
Radio  Review,  November,  1921. 

Operation  of  the  Modulator  Tube  in  Radio-Telephone 
Sets. — E.  S.  PURINGTON. — In  radio-telephone  transmit- 
ter circuits  using  electron  tubes  the  radiated  power  is 
caused  to  vary  at  speech  frequencies  usually  by  one  of 
the  three  following  methods:  First,  by  variable  absorp- 
tion of  the  output  power  of  a  radio  generator,  as  by  a 
microphone  in  the  antenna  circuit;  or,  second,  by  vary- 
ing at  speech  frequencies  the  operating  grid  voltage  of 
a  radio  generator,  as  in  grid  modulation ;  or,  third,  by 
varying  at  speech  frequencies  the  input  plate  voltage 
of  a  radio  generator,  as  in  plate  modulation.  The  third 
method  is  used  in  practically  all  commercial  and  mili- 
tary types  of  apparatus.  It  is  superior  to  the  others 
with  respect  to  the  intensity  of  signal  conveyed  for  a 
given  total  input  power,  and  with  respect  to  inherent 
reliability  and  tone  quality.  This  paper  deals  with 
phenomena  in  transmitters  of  this  third  type. — Scien- 
tifi:c  Paper  of  Bureau  of  Standard.^,  No.  423. 

Miscellaneous 

Electric  Arc  Welding  for  Boiler  Repairs. — A  report 
of  the  best  methods  of  reconditioning  boilers  by  means 
of  electric  welding.  For  a  good  weld  the  operator  must 
have  a  certain  skill  and  experience,  the  electrodes  must 
be  of  proper  material  and  the  work  must  be  correctly 
prepared.  Details  of  methods  for  treating  various  parts 
of  boilers  are  given,  and  these  are  explained  fully  with 
numerous  illustrations.  Among  the  topics  covered  are 
fire  boxes,  patching  side  and  door  sheet,  fire-box  sheet- 
knuckle  patches,  preparing  small  portions  of  side  sheets, 
welding  patches  on  front  of  crown  sheets,  welding 
seams,  broken  mud  ring,  door-collar  patch,  flues,  etc. 
A  tabulation  shows  that  the  cost  of  labor  for  applying 
electric  welding  to  a  three-piece  Micado  fire  box  is  about 


$106,  against  $120  for  riveting  a  firebox. — Railway  Elec- 
trical Engineer,  November,  1921. 

Survey  of  Elevator  Interlocks  and  an  Analysi.'<  of 
Elevator  Accidents. — C.  E.  Oakes  and  J.  A.  Dickinson. 
— -This  report  gives  the  results  of  a  field  survey  of  .sev- 
eral thousand  elevator  landings  equipped  with  different 
types  of  interlocks.  The  survey  was  conducted  in  con- 
nection with  the  preparation  of  an  elevator  safety  code, 
in  which  work  the  Bureau  of  Standards  has  co-operated 
with  the  American  Society  of  Mechanical  Engineers. 
Statistics  show  that  73.8  per  cent  of  all  fatal  accidents 
might  be  prevented  by  well-designed  interlocks. — Tech- 
nologic Papers  of  the  Bureau  of  Standards,  No.  202. 

Use  of  Electric  Poiver  on  the  Western  Front. — Major 
T.  Rich. — A  lecture  dealing  with  the  work  of  the  Ameri- 
can, French  and  German  forces  in  the  recent  war.  With 
the  exception  perhaps  of  Germany,  all  the  nations  began 
by  using  direct  current,  but  as  the  war  progressed  the 
advantages  of  the  three-pha.«;e  system  became  so  appar- 
ent that  it  was  being  used  exclusively  at  the  end,  the 
French  employing  it  for  units  rated  as  low  as  20  kw. 
The  great  problem  was  the  supply  of  energy  for  mobile 
and  semi-mobile  workshops,  casualty  clearing  stations 
and  other  consuming  points  in  the  forward  area.  The 
French,  Americans  and  Germans  linked  up  the  main 
power  stations  with  trunk  lines  of  30,000  volts  or  more. 
The  French  put  up  over  1,000  miles,  the  British  80' 
miles  and  the  Germans  more  than  2,000  miles  of  high- 
tension  lines. — Royal  Engineers'  Journal,  September. 
1921. 

Electricity  in  Swedish  Towris. — B.  Traneus. — A  sta- 
tistical survey  of  electrical  installations  in  Swedish 
towns,  which  shows  that  the  average  specific  installa- 
tion for  electric  lighting  during  the  period  1906-1919 
has  increased  from  44.8  kw.  to  81.3  kw.  per  1,000  in- 
habitants. At  present  the  specific  installation  ranges 
from  56.5  kw.  to  125.5  kw.  for  ordinary  towns  and  up 
to  399  for  residential  towns  in  the  neighborhood  of 
Stockholm.  The  electric  motor  installation  during  the 
period  1906-1918  increased  from  89  kw.  to  1.087  kw. 
per  1,000  workmen,  with  a  minimum  at  present  of  250 
and  a  maximum  of  3,020.  The  saturation  values  are 
estimated  at  140  kw.  per  1,000  inhabitants  for  lighting 
and  1,070  kw.  per  1,000  workmen  for  motors,  which 
values  should  be  reache'd  in  1927. — Teknisk  Tid<tkrift, 
Elektroteknik,  July  6,  1921. 

Researches  on  Wave  Erosiou. — W.  Fellenius. — To 
ascertain  whether  there  are  any  reasons  to  fear  exces- 
sive erosion  along  the  shores  of  a  lake  artificially  main- 
tained at  constant  level  a  series  of  experiments  were 
carried  out  in  the  hydraulic  laboratory  of  the  RoyaF 
Institute  of  Technology  in  Stockholm.  In  a  big  rectan- 
gular wooden  box  a  shore  profile  was  made  up  of  sand, 
the  box  was  filled  with  water,  and  waves  were  set 
up  by  means  of  a  motor-driven  shovel  wheel,  while  the- 
water  surface  was  regulated  (1)  according  to  the  un- 
regulated level  curve  of  the  lake  for  the  period  1901- 
1909,  and  (2)  according  to  the  level  curve  for  the  same- 
period  as  it  should  have  appeared  after  a  regulation. 
It  was  found  that,  contrary  to  the  common  belief,  the 
erosion  in  the  regulated  case  actually  came  out  equal  to- 
or  less  than  in  the  unregulated. — Teknisk  Tid.-<krift,. 
Veckoupplagan,  July  30  and  Aug.  6,  1921. 

Textile  Industry  in  the  South.— John  Gelzer. — Load" 
curves  and  horsepower  requirtments  for  various  types' 
of  machinery  used  in  cotton  mills  are  descritied  in  this; 
article. — Electric  Journal,  November.  1921. 
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Better  Electrical  Business 
Campaign  for  1922 

"IV/fORE  business — better  business"  is  to  be  the 
iVl  slogan  for  the  electrical  industry  during  1922. 
A  joint  meeting  of  N.  E  L.  A.  committees — the  execu- 
tive committee  of  the  Commercial  Section,  the  wiring 
committee,  the  lamp  committee  and  the  committee  on 
upbuilding  of  the  industry — will  be  held  probably  early 
in  January,  when  a  program  and  plan  will  be  worked 
out.  Representatives  of  the  manufactu-ers,  jobbers 
and  contractor-dealers  who  met  with  the  last-named 
committee  last  week  gave  assurances  that  their  own 
branches  of  the  industry-  would  get  behind  the  move- 
ment. 

As  now  proposed,  the  campaign  will  be  entirely  local 
in  endeavor,  but  with  national  direction.  In  general 
the  campaign  will  be  an  effort  throughout  the  year  to 
educate  the  public  to  a  wider  use  of  electricitj'  through 
practical  demonstration.  It  is  felt  that  the  net  result 
will  be  greatly  increased  sales  of  appliances  and  lamps 
not  only  for  the  home  but  for  the  factory  and  store 
as  well. 


California  Commission  Thinks  Regulation 
Has  Saved  People  $100,000,000 

HAD  public  utility  rates  advanced  equally  with  com- 
modity prices  instead  of  being  subject  to  regula- 
tion by  the  California  Railroad  Commission,  the  people 
of  the  state  would  have  paid  in  the  last  few  years 
$100,000,000  more  for  utility  service  than  they  actually 
did,  the  commission  declares  in  its  annual  report  for  the 
year  ended  June  30,  1921,  just  transmitted  to  Governor 
Stephens.  The  commission  puts  the  average  increase 
in  utility  rates  during  the  war  and  post-war  periods  at 
between  3.5  and  40  per  cent,  while  retail  commodity 
prices  at  the  beginning  of  1921  were  72  per  cent  higher 
than  in  1913.  A  turn  toward  normal  in  market  condi- 
tions last  May  wa.s  quickly  noted  by  the  commission, 
and  it  expresses  the  opinion  that  the  peak  of  utility 
rates  has  been  reached.  Material  reductions  in  the 
price  of  electricity  and  gas  have  already  been  made, 
the  commission  now  views  applications  for  increased 
rates  with  disfavor  where  no  unusual  conditions  exist, 
and  further  reductions  are  confidently  anticipated.  In 
fact,  the  commission  informs  the  Governor,  a  basis  for 
rate  adjustments  for  all  the  large  power  companies 
of  the  state  will  soon  be  established. 

The  assertion  that  regulation  tends  to  hamper  indus- 
try is  declared  by  the  commission  to  be  a  fallacy,  and 
it  points  out  that  the  public  utilities  under  regulation 
are  keeping  pace  with  the  rapid  growth  of  the  state. 
This  is  especially  true  in  the  development  by  the  power 
companies  of  the  hydro-electric  resources  of  California's 
mountain  streams.  Describing  this  work,  the  commis- 
sion says: 

"During  the  year  the  work  of  harnessing  the  moun- 


tain streams  and  turning  to  useful  purposes  the  state's 
inexhaustible  supply  of  'white  coal'  has  pi-ogressed  satis- 
factorily, while  still  greater  projects  loom  in  the  not 
distant  future.  Hydro-electric  plants  of  a  total  kilo- 
watt capacity  of  145,500  and  steam  plants  of  47,500  kw. 
capacity  were  completed  and  tied  into  the  existing  dis- 
tributing systems.  Not  including  preliminary  wo)-k. 
there  are  under  construction  new  hydro-electric  plants, 
with  a  capacity  of  146,000  kw.  Developments  are  being 
carried  on  by  the  Pacific  Gas  &  Electric  Company  on 
Pit  River  and  tributaries,  to  make  available  103,500  kw. ; 
the  San  Joaquin  Light  &  Power  Corporation,  bringing 
in  10,000  kw.  at  Kern  Canyon;  the  Southern  California 
Edison  Company,  increasing  its  Big  Creek  production  by 
22.500  kw..  and  the  Southern  Sierras  Power  Company, 
preparing  to  produce  10.000  kw.  at  its  Levining  Creek 
plant." 

Lower  Fire  Insurance  Rates  for 
Power  Companies 

FIRE  insurance  rates  on  electric  power  plants  and 
substations  are  to  be  reduced  not  to  exceed  25  per 
cent,  immediately,  according  to  a  statement  made  last 
week  by  S.  E.  Wolff,  chairman  of  the  N.  E.  L.  A. 
insurance  committee,  which  has  been  working  on  this 
situation  for  nine  months.  It  is  estimated  that  the 
saving  to  the  members  of  the  association  will  exceed 
S400,000  annually. 

The  committee  has  made  an  exhaustive  study  of  loss 
estimates  on  generating  stations  and  substations  during 
the  last  five  years  and  held  several  meetings  to  take  up 
various  phases  of  the  work.  Conferences  also  were  held 
with  insurance  officials.  New  insurance  or  renewed 
insurance  will  receive  the  benefit  of  this  reduction  as 
soon  as  certain  detailed  revisions  are  completed,  and  it 
is  ur^derstood  that  within  a  comparatively  short  time 
benefits  likewise  will  accrue  to  those  company  policy 
holders  whose  insurance  policies  extend  over  a  period 
of  years. 

There  are  many  necessary  details  involved  which  will 
have  to  be  worked  out,  but  it  is  expected  that  within 
the  next  sixty  days  the  new  rates  can  be  put  into 
operation. 

Henry  Ford  and  Government  Engineers 
Still  Corresponding 

AFTER  conferring  for  an  hour  on  Dec.  10  with 
W.  B.  Mayo  and  J.  W.  Worthington.  engineers  for 
Henry  Ford,  the  Secretary  of  War  announced  thjjt 
further  correspondence  with  Mr.  Ford  will  be  necessary. 
Secretary  Weeks  explained  that  the  engineers  had  pre- 
sented a  letter  from  Mr.  Ford  but  that  they  had  no 
power  to  act  or  to  make  comment.  For  that  reason 
Secretary  Weeks  finds  it  necessary  to  propound  certain 
question-s  in  connection  with  the  Ford  letter,  which  is 
understood  to  be  largely  an  expression  of  opinion  as  to 
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the  cost  of  completing  the  Wilson  Dam  and  building 
dam  No.  2. 

Secretary  Weeks  pointed  out  that  there  is  great 
uncertainty  as  to  the  cost  of  dam  No.  2,  owing  to 
incomplete  knowledge  of  the  foundation.  He  referred 
to  the  experience  of  the  Brady  interests  of  New  York 
in  constructing  their  Chattanooga  project.  In  that 
case  an  estimate  of  $2,000,000  grew  to  $11,000,000 
before  the  dam  was  completed,  because  of  the  difficulty 
of  sealing  the  underlying  limestone.  The  uncertainty 
as  to  foundation  conditions  at  the  site  of  dam  No.  2,  he 
said,  is  unusually  great.  This  is  due  to  the  width  of 
the  river  at  that  point. 

It  was  the  intention  of  Secretary  Weeks  to  make 
public  later  in  the  week  both  the  letter  received  from 
Mr.  Ford  and  his  reply  to  it. 


Illinois  Utilities  to  Hold  Meeting 
in  March 

THE  joint  meeting  of  the  Illinois  State  Electric 
Association  and  the  Illinois  Electric  Railway  Asso- 
ciation will  be  held  at  the  Hotel  Sherman  in  Chicago 
on  March  15  and  16,  1922.  The  morning  sessions  will 
be  joint  and  the  afternoon  sessions  will  be  in  the  form 
of  separate  technical  sessions  for  each  association.  The 
annual  banquet  will  be  on  the  evening  of  March  15. 


More  Than  Seven  and  One-Half  Million 
Wired  Homes 

THE  Society  for  Electrical  Development  has  just 
completed  a  survey  to  ascertain  the  residential  load 
of  the  electric  light  and  power  companies  of  the  country, 
the  results  of  which  are  published  in  the  Monthly  Sales 
Service  for  December.  Following -are  some  of  the  very 
valuable  data  pertaining  to  this  survey: 

Homes  wired   in  the  United  States 7.636,469 

Homes  reached   by   electric   service 13,000.000 

Homes  not   reached  by  electric  service 8,145,126 

Homes  reached  by  central-station  lines  but  not  wired.  5,363,531 

Homes  not    wired 13,508,657 

<;ommunities  reached  by  central-station  lines....;...  14,000 
Annual   central-station   revenue    from   use   of    electric 

irons  $39,000,000 

Annual   central-station    revenue   from   use   of   vacuum 

cleaners   $4,750,000 

Annual  central-station   revenue   from   use  of  washing 

machines   $3,500,000 

Annual   central-station    revenue   from    use   of   electric 

ranges    $6,000,000 


Ohio  New-Business  Meeting  Discusses 
Central-Station  Finance 

CENTRAL-STATION  finance  was  the  topic  of  a  full 
day's  discussion  at  the  recent  Dayton  meeting  of 
the  new-business  co-operations  committee  of  the  Ohio 
Electric  Light  Association.  Though  the  number  in 
attendance  was  discouragingly  small,  the  program  was 
well  planned    and  productive. 

The  morning  session  was  devoted  to  a  paper  on 
■"Public  Utility  Financing."  by  J.  R.  Edwards,  vice- 
president  Fifth-Third  National  Bank,  Cincinnati,  and 
an  address  on  the  "Relation  of  Public  Utility  Rates  to 
the  Prices  of  Other  Commodities,"  by  W.  W.  Freeman, 
president  of  the  Union  Gas  &  Electric  Company,  Cin- 
cinnati, and  also  of  the  Society  for  Electrical  Develop- 
ment. Mr.  Edwards  discussed  the  subject  from  the 
banker's  standpoint,  laying  stress  on  the  merits  of  no- 
par-value  stock  and  the  importance  of  properly  taking 
care  of  stock  discounts  so  that  the  cost  of  financing  may 


be  written  in  as  an  item  in  the  cost  of  construction  and 
not  increase  the  floating  debt  of  the  company. 

Mr.  Freeman  made  a  clear  analysis  of  the  central- 
station  business  as  compared  with  the  ordinarj'  com- 
mercial enterprise  in  its  slow  turnover  of  capital  and  its 
inability  to  control  either  its  costs  or  its  price  or  to 
finance  expansions  from  its  profits.  He  discussed  the 
broad  influence  of  these  facts  upon  central-station 
financing  and  the  necessity  for  informing  the  people 
fully  on  the  commercial  side  of  the  utility  business  in 
order  that  they  may  properly  recognize  its  commercial 
influence  and  opportunities.  This  more  than  an>-thing 
else,  he  said,  will  increase  the  popular  market  for 
securities. 

In  the  afternoon  session  Grover  C.  Maxwell,  former 
secretary  of  the  Ohio  Public  Utilities  Commission  and 
at  present  a  member  of  the  Ohio  Committee  on  Public 
Information,  gave  an  address  on  the  work  of  the  com- 
mission and  the  committee  as  an  influence  on  utility 
financing.  C.  E.  Yacoll,  manager  of  the  securities  de- 
partment, Pennsylvania-Ohio  Electric  Company,  Youngs- 
town,  read  a  paper  on  "The  Organization  and  Work  of 
the  Central-Station  Securities  Department,"  in  which  he 
discussed  in   detail  this  new  phase  of  administration. 

An  animated  discussion  occupied  the  greater  part  of 
the  time  of  both  sessions,  and  out  of  it  came  a  large 
amount  of  definite  e.xperience  and  many  suggestions  of 
practical  use  in  meeting  the  local  problem  of  selling  the 
securities  of  the  central-.station  company.  Warner  Jones, 
sales  manager  of  the  Erner  Electric  Company.  Cleve- 
land, brought  before  the  meeting  the  opportunity  offered 
by  the  present  work  of  jobbers'  salesmen  in  selling  elec- 
trical materia]  to  farmers.  This  business  is  developing 
in  large  volume  in  Ohio,  and  Mr.  Jones  suggested  that 
jobbers'  salesmen  be  interested  in  selling  securities  of 
central-station  companies  in  adjoining  rural  districts 
both  to  the  farmers  who  are  installing  farm  plants  and 
to  those  who  are  equipping  their  farms  for  connection 
with  central-station  lines.  This  suggestion  was  con- 
sidered to  offer  great  possibilities,  and  a  committee  was 
appointed  to  investigate  and  report  at  the  next  meeting. 


Co-operation  Between  iVew  York 
Architects  and  Electrical  Men 

AN  AGGRESSIVE  policy  is  announced  by  the  Archi- 
,/~\.  tectural  League  of  New  York  for  bringing  archi- 
tects and  members  of  the  electrical  industrj*  together 
so  that  they  shall  mutually  understand  what  each  can 
produce  and  the  advantages  the  designer  will  secure 
by  having  this  knowledge.  It  is  felt  that,  in  addition 
to  the  two  professions,  the  general  public  will  benefit. 
For  this  reason  the  league  will  hold  periodical  exhibi- 
tions at  its  headquarters.  215  West  Fifty-seventh 
Street,  New  York,  where  electrical  equipment  will  be 
displayed.    These  exhibitions  will  be  open  to  everybody. 


Funds  for  Study  of  Coal  Movement 
Assured 

PRIVATE  funds  in  sufficient  amount  to  make  possible 
a  comprehensive  study  of  seasonal  coal  movements 
have  been  placed  at  the  disposal  of  the  committee  on 
mining  of  the  President's  conference  on  unemployment. 
This  is  the  first  of  a  series  of  surveys  which  a-'e  to  be 
carried  out  by  Edward  E.  Hunt,  secretar\-  of  the  confer- 
ence, in  co-operation  with  the  Department  of  Commerce. 
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Lamp  Industry  Falls  Into  Building- 
Material  Investigation 

AS  A  PART  of  the  investigation  into  building  trade 
x\.  and  material  conditions  being  conducted  by  the 
Lockwood  committee  of  New  York,  incandescent-lamp 
prices  and  the  incandescent-lamp  manufacturing  busi- 
ness are  to  be  probed  on  the  resumption  of  public 
hearings  in  January.  This  was  ascertained  on  good 
authority  by  the  Electrical  World.  According  to  this 
information  the  committee  feels  that  the  cost  of  lamps 
to  the  consumer  is  40  per  cent  too  high.  In  its  inquiry 
the  committee  will  attempt  to  ascertain  whether  or  not 
the  manufacturing  companies  are  making  an  unfair 
profit  and  also  if  there  is  any  understanding  to  main- 
tain a  fixed  price. 

Stabilization  of  Foreign  Exchange 

Necessary,  Says  Governor  Harding 

STABILIZATION  of  foreign  exchange  is  needed  to 
bring  about  a  resumption  of  foreign  trade  on  a  large 
scale,  according  to  W.  P.  G.  Harding,  governor  of  the 
Federal  Reserve  Bank.  Governor  Harding  referred  to 
the  relation  between  foreign  exchange  and  the  expoi't 
situation  in  a  recent  address  as  follows: 

Judging  from  our  own  history  after  the  Civil  War,  many 
years  will  doubtless  elapse  before  some  European  countries 
can  restore  the  normal  value  of  their  currencies,  but  if  the 
violent  fluctuations  in  exchange  which  have  marked  the  past 
two  years  can  be  prevented  in  future  and  a  stabilization  on 
some  basis  accomplished,  it  will  be  possible  to  engage  in 
commercial  and  financial  transactions  with  Europe  on  a 
much  larger  scale  than  at  present.  If  we  wish  to  sell  our 
surplus  products  abroad,  it  is  evident  that  we  must  con- 
tinue to  exchange  commodities  with  foreign  countries,  for 
where  we  sell  we  must  buy.  A  curtailment  of  production 
to  meet  merely  American  requirements  would  involve  wide- 
spread non-employment  and  would  invite  disaster.  On  the 
other  hand,  because  of  the  great  depreciation  in  the  cur- 
rencies of  many  foreign  countries  their  labor  costs  are  much 
less  than  ours,  and  partly  because  of  this  fact  and  partly 
because  of  the  high  premium  on  dollar  exchange  they  are 
able  fo  undersell  us  in  our  own  markets.  One  of  the  great 
problems  of  our  national  legislators  today  is  to  frame  a 
tariff  which  will  prevent  the  dumping  upon  our  markets  of 
foreign  goods,  without  at  the  same  time  erecting  a  tariff 
wall  so  high  that  our  exports  will  be  greatly  reduced  be- 
cause of  the  inability  of  foreign  nations  to  trade  with  us. 


reduction.  It  is  felt  rather  that  on  items  which  con- 
stitute a  large  proportion  of  railroad  tonnage,  such  as 
coal,  the  reduction  will  be  materially  less  than  in  the 
rates  on  some  other  commodities.  At  the  same  time 
.it  is  recognized  that  the  demand  is  keenest  for  reduc- 
tions on  basic  commodities. 


Lower  Railroad  Rates  Appear  to  Be   ^ 
Foregone  Conclusion 

THERE  is  very  general  recognition  among  the  large 
number  of  traffic  specialists  wha  are  attending  the 
Interstate  Commerce  Commission  hearing  on  railroad 
rates  that  the  public  sentiment  in  favor  of  rate  reduction 
is  so  pronounced  as  to  make  it  a  foregone  conclusion. 
Were  the  commission  to  announce  a  refusal  to  reduce 
rates,  it  is  believed  that  there  would  be  such  a  wide- 
.spread  resentment  made  manifest  as  to  insure  the  rail- 
roading through  of  special  legislation  making  a  sub- 
stantial rate-reduction  mandatory.  The  fear  expressed 
in  some  quarters  that  the  commission  may  be  influenced 
to  such  an  extent  by  the  overwhelming  volume  of  the 
public  demand  for  rate  reduction  as  to  go  further  than 
the  best  interests  of  all  concerned  requir'e  is  not 
shared  by  most  of  those  in  attendance  at  the  hearing, 
as  it  is  felt  that  the  commission  will  be  conservative  in 
any  action  that  it  may  take. 

The  commission  is  not  likely  to  authorize  a  blanket 


Lower  Utility  Taxes  to  Bring  Power 
Rebate  to  Idaho  Fanners 

IDAHO  farmers  using  electrical  energy  for  pumping 
purposes  are  to  be  allowed  rebates  totaling  $37,467. 
The  1921  session  of  the  Idaho  Legislature  passed  a  law 
granting  power  companies  operating  in  the  state  a 
rebate  on  taxes  and  provided  that  the  amount  of  the 
rebate  be  apportioned  among  the  various  users  of  irriga- 
tion power.  In  compliance  with  the  provisions  of  this 
statute  the  Idaho  Power  Company  has  filed  with  the 
Public  Utilities  Commission  a  report  which  shows  that 
18,326  hp.  is  used  in  the  state  annually  for  pumping 
water  electrically.  Sections  of  the  law  provide  that 
the  Public  Utilities  Commission  shall  calculate  the 
amount  of  the  total  rebate  to  be  placed  to  the  credit  of 
each  consumer.  After  this  is  done  an  order  will  be 
issued  by  the  commission  authorizing  the  power  com- 
pany to  credit  the  various  power  users  of  the  state  with 
their  proportion  of  this  rebate. 


General  Beach  Reports  on  Muscle 

Shoals  Status 

AN  EXPENDITURE  of  $7,500,000  can  profitably  be 
1\.  made  at  Muscle  Shoals  during  the  fiscal  year  of 
1923,  Major-General  Beach,  Chief  of  Army  Engineers, 
says  in  his  report  to  the  Secretary  of  War,  just  made 
public.  No  work  has  been  done  on  the  project  since  last 
April  because  Congress  would  not  make  additional 
appropriations  for  it.  At  the  present  time  a  number  of 
private  and  public  utility  interests  are  negcrtiating  with 
Secretary  Weeks  for  a  lease  of  the  plant. 

A  financial  summary  pi-epared  by  General  Beach 
.shows  that  to  date  a  net  total  of  $15,278,828  has  been 
expended  on  the  project,  which,  the  report  says,  is  about 
one-third  completed,  the  percentages  of  completion  for 
the  various  units  being:  Wilson  Dam,  45  per  cent; 
power  house,  11  per  cent,  and  locks,  10  per  cent.  The 
sum  expended  in  the  fiscal  year  ended  last  June  30 
was  $7,840,781,  the  principal  items  listed  in  the  report 
being:  Dam  construction,  $3,108,800;  power-house 
construction,  $1,017,000;  main-line  railroads,  construc- 
tion, maintenance  and  operation,  $495,500;  general 
plant,  purchase,  construction,  operation  and  main- 
tenance, $1,391,200;  camp  construction,  maintenance 
and  operation,  $728,500;  general  expenses,  including 
flood  losses,  labor  recruiting  and  office  expenses,  $731,- 
300,  and  lock  construction,  $143,800. 

On  last  July  1  the  money  available  of  funds  appro- 
priated was  $398,921,  and  it  is  stated  that  this  will  be 
expended  by  next  August,  as  the  expenses  of  guarding 
and  maintaining  the  property  average  $30,000  a  month. 

"Should  additional  funds  be  provided,"  General  Beach 
says,  "the  work  to  be  done  would  be:  Construction 
of  cofferdam  No.  2  and  work  thereon,  continuation  of 
excavation  for  lock,  continuation  of  concrete  worl<  in 
dam,  and  continuation  of  excavation  and  concrete  con- 
struction for  power  house.  The  amounts  expended  for 
each  would  depend  upon   the  date  and  amount  of  the 
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appropriation.  The  rate  of  expenditure  should  be  ap- 
proximately $625,000  per  month." 

Discussing  the  present  state  of  the  work.  General 
Beach  observes : 

"All  preparatory  work  in  the  nature  of  camps,  roads, 
railroads,  plants  and  shops  is  completed.  Earth  exca- 
vation for  the  lock  is  90  per  cent  completed  and  rock 
excavation  18  per  cent.  About  66  per  cent  of  the  exca- 
vation and  foundations  for  the  dam  are  completed  and 
about  35  per  cent  of  the  concrete  placed.  About  48  per 
cent  of  the  excavation  for  the  power-house  section  is 
completed  and  approximately  4.6  per  cent  of  the  concrete 
placed. 

"Following  suspension  orf  construction,  property  has 
been  collected  and  stored,  rented  floating  property  re- 
turned and  construction  equipment  placed  in  condition 
for  indefinite  storage  or  lay-up.  The  navigation  of  the 
river  is  completely  blocked  by  the  work  in  its  present 
coiidition." 


Order  on  Line-Extension  Policy  in 
Oregon  Expected  Soon 

AN  ORDER  on  line-extension  policy  for  Oregon  light 
L  and  power  companies  will  be.  promulgated  soon  by 
the  State  Public  Service  Commission.  The  case  was 
initiated  by  the  commission  to  determine,  if  possible,  on 
a  more  liberal  policy  of  rural  extension. 

Under  the  present  policy  farmers  desiring  to  obtain 
electric  service  are  required  to  bear  the  cost  of  the 
extension  and  are  then  allowed  two  years'  service  with- 
out additional  cost,  provided  the  service  rendered  does 
not  exceed  their  pro  rata  share  of  the  extension  cost. 
The  extension  then  becomes  the  property  of  the  utility 
provided  the  service  and  the  customers  pay  for  service 
upon  the  same  schedule  as  do  city  customers. 


Engineering  Council  Meeting  Scheduled 
for  Jan.  4 

PLANS  for  the  develi:pmeiit  of  the  work  of  the  Fed- 
erated American  Engineering  Societies  were  under 
discussion  at  a  series  of  conferences  and  meetings  held 
in  New  York  last  week.  President  Mortimer  E.  Cooley 
and  Executive  Seci-etary  L.  W.  Wallace  met  with  the 
American  Engineering  Council's  committee  on  procedure 
on  Dec.  16,  and  in  the  evening  at  the  Engineers'  Club 
with  the  secretaries  of  the  national  societies,  when 
questions  of  finance,  publication  and  closer  relations 
with  member  societies  came  up. 

Further  details  of  the  Washington  meeting  .of  the 
council  were  announced.  On  Jan.  4  the  meeting  will 
start  with  a  session  of  the  executive  board  at  the  Cos- 
mos Club,  where  the  sessions  of  the  council  also  will  be 
held.  The  next  morning  the  council  will  convene  for  an 
all-day  session,  at  which  Dean  Cooley  will  preside.  The 
business  of  the  council  will  include  the  election  of  two 
vice-presidents  and  a  treasurer.  That  evening  the  coun- 
cil will  give  an  informal  dinner  at  the  University  Club, 
among  those  invited  to  which  will  be  the  engineers  of 
Washington.  Secretary  Hoover  has  been  asked  to  at- 
tend and  he  has  accepted  provisionally.  In  addition  to 
Secretary  Hoover  other  prominent  speakers  are  expected 
to  deliver  addresses. 

On  .Jan.  6  the  council  will  again  meet  in  business  ses- 
sion at  10  a.m.,  and  in  the  afternoon  there  will  be  a 
meeting  of  the  new  executive  board,  the  new  members 


of  which  will   be   elected   by   the  delegates    from    the 
national  organizations  and  the  regional  areas. 

At  the  Washington  meeting  the  work  of  the  past  year 
will  be  reviewed  and  plans  for  the  ensuing  year  dis- 
cussed. Among  the  important  reports  to  be  received 
will  be  that  of  the  special  committee  on  non-employ- 
ment. Other  leading  topics  will  be  industrial  waste,  a 
national  Department  of  Public  Works,  Patent  Office  con- 
ditions, licensing  and  propo.sed  constitutional  changes. 


Supreme  Court  Holds  Open-Price 
Plan  Illegal 

THE  government  won  its  suit  against  the  American 
Hardwood  Manufacturers'  Association  on  Monday, 
when  the  Supreme  Cooirt  held  the  open-price  competitive 
plan  of  the  association  to  be  in  restraint  of  trade  and 
therefore  in  violation  of  the  Sherman  anti-trust  law. 
This  decision  has  been  awaited  for  some  time  with  more 
or  less  apprehension  by  all  trade  associations  engaged 
in  statistical  work.  There  is  some  doubt,  however,  as  to 
how  far  reaching  this  particular  decision  may  be  be- 
cause of  the  extent  to  which  this  association  went  to 
secure  trade  statistics.  The  court  was  divided  in  its  de- 
cision, the  vote  being  six  to  three. 

The  plan  adopted  by  the  association  in  securing  its 
statistics,  as  brought  out  in  the  record,  was  for  each 
member  of  the  association  to  furnish  the  secretarj-  with 
the  following  si.x  reports : 

1.  A  daily  report  of  all  sales  actually  made,  with  the 
name  and  address  of  the  purchaser,  the  kind,  grade  and 
quality  of  lumber  sold,  and  all  special  agreements  of  every 
kind,  verbal  or  written,  with  respect  thereto — "ti.e  reports 
to  be  exact  copies  of  order?  taken." 

2.  A  daily  shippinof  report,  with  exact  copies  of  the  in- 
voices, all  special  agreements  as  to  terms,  grade,  etc.  "The 
classification  shall  be  the  same  as  with  sales." 

3.  A  monthly  production  report  showing  the  production 
of  the  member  reporting  during  the  previous  month,  with 
the  grades  and  thickness  classified  as  prescribed  in  the 
"plan." 

4.  A  monthly  stock  report  by  each  member. 

5.  Price  lists. 

6.  Inspection  reports. 

This  material  was  digested  and  each  member  was  sup- 
plied with  the  following: 

1.  A  monthly  summary  showing  the  production  of  each 
member  for  the  previous  month,  "subdivided  as  to  grade, 
kind,  thickness,"  etc. 

2.  A  weekly  report,  not  later  than  Saturday,  of  all  sales 
to  and  including  the  preceding  Tuesday,  giving  each  sale 
and  the  price  and  the  name  of  the  purchaser. 

3.  On  Tuesday  of  each  week  the  secretary  must  send 
to  each  member  a  report  of  each  shipment  by  each  member, 
complete  up  to  the  evening  of  the  preceding  Thursday. 

4.  He  must  send  a  monthly  report  showing  the  individual 
stock  on  hand  of  each  member' and  a  summary  of  all  stocks, 
green  and  dry,  sold  and  unsold.  This  report  is  very  ap- 
parently referred  to  by  the  managing  statistician  as  a 
monthly  inventory  of  the  stock  of  each  member. 

5.  Not  later  than  the  tenth  of  each  month  the  secretary 
s'  all  send  a  summary  of  the  price  lists  furnished  by  mem- 
liors  showing  the  prices  asked  by  each,  and  any  changes 
made  therein  must  be  immediately  transmitted  to  all  the 
members. 

6.  A  market  report  letter  shall  be  sent  to  each  member 
of  the  association  (whether  participating  in  the  plan  or 
not)  pointing  out  "changes  in  conditions  both  in  the  produc- 
ing and  consuming  sections,  giving  a  comparison  of  produc- 
tion and  sales  and  in  general  an  analysis  of  the  market 
conditions." 

It  was  further  provided  that  there  should  be  monthl> 
meetings  of  the  members. 
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While  the  plan  was  termed  open  competition,  the  court 
felt  that  was  a  new  name  for  an  "old  evil  in  a  new 
dress."    The  majority  opinion  held: 

Genuine  competitors  do  not  make  daily,  weekly  and 
monthly  reports  of  the  minutest  details  of  their  business  to 
their  rivals  as  the  defendant  did;  they  do  not  contract,  as 
was  done  here,  to  submit  their  books  to  the  discretionary 
audit  and  their  stocks  to  the  discretionary  inspection  of 
their  rivals  for  the  purpose  of  successfully  competing  with 
them,  and  they  do  not  submit  the  details  of  their  business 
to  the  analysis  of  an  expert  jointly  employed  and  obtain 
from  him  a  "harmonized"  estimate  of  the  market  as  it  is 
and  as  in  his  specially  and  confidentially  informed  judgment 
it  promises  to  be. 

This  is  not  the  conduct  of  competitors  but  is  so  clearly 
that  of  men  united  in  an  agreement,  expressed  or  implied, 
to  act  together  and  pursue  a  common  purpose  under  a  com- 
mon guide  that,  if  it  did  not  stand  confessed  a  combination 
to  restrict  production  and  increase  prices  in  interstate 
commerce  and  as,  therefore,  a  direct  restraint  upon  that 
commerce,  as  we  have  seen  that  it  is,  that  conclusion  in- 
evitably must  have  been  inferred  from  the  facts  which  were 
proved. 

To  pronounce  such  abnormal  conduct  on  the  part  of  365 
natural  competitors,  controlling  one-third  of  the  trade  of 
the  country  in  an  article  of  prime  necessity,  a  "new  form  of 
competition"  and  not  an  old  form  of  combination  in  restraint 
of  trade,  as  it  so  plainly  is,  would  be  for  this  court  to  con- 
fess itself  blinded  by  words  and  forms  to  realities  which 
men  in  general  very  plainly  see  and  understand  and  con- 
demn as  an  old  evil  in  a  new  dress  and  with  a  new  name. 

The  "plan"  is,  essentially,  simply  an  expansion  of  the 
gentlemen's  agreement  of  former  days,  skillfully  devised 
to  evade  the  law.  To  call  it  open  competition  because  the 
meetings  were  nominally  open  to  the  public,  or  because  some 
voluminous  reports  were  transmitted  to  the  Department  of 
Justice,  or  because  no  specific  agreement  to  restrict  trade 
or  fix  prices  is  proved,  cannot  conceal  the  fact  that  the 
fundamental  purpose  of  the  "plan"  was  to  procure  "har- 
monious" individual  action  among  a  larger  number  of  nat- 
urally competing  dealers  with  respect  to  the  volume  of 
production  and  prices,  without  having  any  specific  agree- 
ment with  respect  to  them,  and  to  rely  for  maintenance  of 
concerted  action  in  both  respects  not  upon  fines  and  for- 
feitures as  in  earlier  days,  but  upon  what  experience  has 
shown  to  be  the  more  potent  and  dependable  restraints  of 
business  honor  and  social  penalties,  cautiously  reinforced 
by  many  and  elaborate  reports,  vt-hich  would  promptly 
expose  to  his  associates  any  disposition  in  any  member  to 
deviate  from  the  tacit  understanding  that  all  were  to  act 
together  under  the  subtle  direction  of  a  single  interpreter 
of  their  common  purpose,  as  evidenced  in  the  minute  reports 
of  what  they  had  done  and  in  their  expressed  purposes  as  to 
what  they  intended  to  do. 

In  the  presence  of  this  record  it  is  futile  to  argue  that  the 
purpose  of  the  "plan"  was  simply  to  furnish  those  engaged 
in  this  industry,  with  widely  scattered  units,  the  equivalent 
of  such  information  as  is  contained  in  the  newspaper  and 
governmental  publicatioi  s  with  respect  to  the  market  for 
commodities  sold  on  boards  of  trade  or  stock  exchanges. 

Plans  to  Extend  Customer  Ownership  of 
Securities  Campaign 

TENTATIVE  plans  for  extending  the  customer  own- 
ership of  electric  light  and  power  securities  move- 
ment to  all  member  companies  of  the  National  Electric 
Light  Association  which  desire  to  participate  were 
drafted  at  a  meeting  in  New  York  on  Dec.  15  of  the 
customer  ownership  committee.  It  has  been  decided 
to  publish  a  standard  manual  on  the  sale  of  utilities' 
securities  and  a  pamphlet  devoted  to  facts  regarding 
customer  ownership  activities  already  under  way  by 
member  companies.  A  committee  was  appointed  to 
study  literature,  advertising,  sales  letters,  pamphlets, 
etc.,  already  issued  by  companies  that  have  undertaken 


the  customer  ownership  program  and  to  evolve  from 
them  standard  material  which  might  be  used  in  the 
national  campaign.  Another  committee  was  appointed 
to  compile  the  salesmen's  textbook  and  also  a  textbook 
on  standards  of  practice. 

The  next  meeting  of  the  customer  ownership  com- 
mittee will  be  held  in  New  York  City  in  the  latter  part 
of  Januarv. 


Light  and  Power  Systems  Undamaged  by 
Severe  Eastern  Storms 

A  STORM  of  unusual  violence  swept  over  the  north- 
eastern section  of  the  country  Monday,  but  the 
damage  to  electric  light  and  power  company  systems 
was  negligible.  Communication  wires  were  reported 
down  in  Pennsylvania  and  New  York  over  extensive 
areas.  The  storm  apparently  reached  its  height  in 
northwestern  New  York,  The  property  damage  around 
Buffalo  and  Niagara  Falls  exceeded  $1,500,000.  Reports 
received  by  the  Electrical  World  from  power  com- 
panies in  this  area  indicated  almost  no  damage  to  elec- 
tric systems. 

The  Niagara  Falls  Power  Company  sustained  no  ma- 
terial damage.  The  Niagara,  Lockport  &  Ontario  Power 
Company  reports  that  while  there  were  numerous  inter- 
ruptions to  service  during  the  ninety-six-mile  gale  and 
sleet  storm,  the  damage  to  physical  property  was  very 
slight  and  did  not  exceed  twenty-five  dollars. 

The  worst  effects  of  the  storm  were  probably  felt  by 
the  Buffalo  General  Electric  Company.  W.  R.  Huntley, 
vice-president  of  the  company,  stated  that  this  was  the 
most  severe  storm  the  company  had  ever  experienced. 
The  transmission  lines  into  Buffalo  from  Niagara  Falls 
were  affected  to  a  considerable  extent,  although  at  no 
time  was  there  a  total  interruption  to  this  service.  The 
company's  steam  plant  functioned  as  usual. 

A  number  of  pole  lines  carrying  heavy  industrial 
and  domestic  feeders  were  demolished,  causing  inter- 
ruption to  service  in  the  north  and  south  sections  of 
Buffalo.  Repairs  had  practically  been  completed  by 
Tuesday  night. 

Minneapolis  Street-Lighting  Report 
Recommends  Shorter  Spacing 

THE  report  of  the  committee  on  street  lighting  for 
Minneapolis  contains  some  interesting  recommenda- 
tions for  improving  the  lighting  of  that  city.  Since  the 
subject  of  street  illumination  is  so  broad  and  varied, 
the  committee  felt  that  the  city  should  place  the  con- 
trol of  the  street-lighting  system  in  the  city  engineering 
department  under  the  direct  management  of  an  electrical 
engineer.  Other  projects  under  consideration  were  to 
adopt  a  system  which  would  give  fairly  uniform  illumi- 
nation on  the  street  surface  and  to  grade  the  intensity 
according  to  the  night  traffic  on  the  streets.  One  way 
of  creating  this  uniform  intensity  would  be  the  use  of 
30-ft.  standards  at  intervals  of  240  ft.  instead  of  the 
present  15-ft.  standard  spaced  at  100  ft.  or  120  ft. 
Several  photographs  were  contained  in  the  report,  show- 
ing a  comparison  between  these  two  sources  of  illumina- 
tion. Virtually  all  the  light  beams  of  the  lamp  hung 
from  the  30-ft.  standard  were  evenly  distributed  by  re- 
flectors on  the  surface  of  the  ground  between  two 
standards. 

The  committee  discussed  the  problem  of  glare  at  con- 
siderable length,  advocating  the  proper  use  of  heavy 
durable  refractor  globes  for  the  elimination  of  this  evil. 
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Licensing  Law  for  New  York  Engineers 
Now  Functioning 

THE  New  York  State  enactment  licensing  practicing 
engineers,  which  became  a  law  last  May,  has  just 
begun  to  function,  and  at  a  session  of  the  board  of  five 
engineering  examiners  241  applications  were  considered 
and  171  passed.  This  board,  which  represents  each  of 
the  five  branches  of  engineering  —  electrical,  mining, 
mechanical,  chemical  and  civil — passes  upon  all  applica- 
tions. 

This  professionalizing  of  engineering  has  rapidly 
spread  over  the  country  until  it  has  been  agitated  or 
become  a  law  in  forty  of  the  states.  An  effort  is  being 
made  to  harmonize  all  of  the  different  laws  so  that  they 
will  be  co-operative  and  enable  a  licensee  in  any  state  to 
practice  in  any  other  state. 

Gas-Filled  Lamp  Patent  Upheld  in 
Highest  British  Court 

THE  British  House  of  Lords,  court  of  last  resort  in 
English  patent  cases,  has  unanimously  upheld  the 
English  patent  covering  the  Langmuir  gas-filled  in- 
candescent lamp,  having  reversed  the  decision  of  the 
lower  court,  according  to  word  just  received  in  the 
United  States.  The  final  determination  of  this  ca.se  was 
in  a  suit  for  infringement  brought  by  the  British 
Thomson-Houston  Company  against  the  Corona  Lamp 
Works,  Ltd.  This  patent  corresponds  to  the  American 
patent  No.  1,180,1.59,  April  18,  1916,  owned  by  the 
General  Electric  Company,  which  was  sustained  in  the 
suit  of  General  Electric  Company  vs.  Nitro-Tungsten 
Lamp  Company  and  in  the  suit  of  General  Electric 
Company  vs.  Alexander  et  al. 

Proposed  California  Power  Act 
Denounced  by  Banker 

DENOUNCING  the  proposed  California  "water  and 
power  act,"  which  its  advocates  hope  to  submit  to 
general  referendum  in  November  of  next  year,  as  a  "dis- 
tinct step  toward  socialism,"  and  declaring  that  any 
such  plan  for  state  ownership  would  be  an  economic 
failure,  L.  H.  Roseberry,  vice-president  of  the  Security 
Trust  and  Savings  Bank  of  Los  Angeles,  speaking  at  a 
luncheon  of  directors  of  the  Federated  State  Societies 
recently,  said : 

"The  management  of  the  power  business  is  purely  a 
private  enterprise  and  should  be  left  to  private  initiative 
and  capital  to  assure  efficient  results  and  promote  econ- 
omy and  efficient  operation.  While  the  state  might  in 
justice  own  its  water  supply,  which  is  a  natural  monop- 
oly, there  is  no  more  justification  for  going  into  the 
power  business  than  into  the  manufacturing  of  clothing, 
farming  or  other  food  business.  It  is  an  effort  to  inject 
government  into  business,  socialistic  in  its  purposes  and 
destructive  to  the  institution  of  private  ownership  of 
property  upon  which  this  government  and  our  civiliza- 
tion are  founded.  This  menace  is  a  type  of  radicalism 
which  has  proved  disastrous  to  Europe  and  which  is 
threatening  our  own  business  and  civic  institutions. 

"Little  or  no  control  is  placed  over  the  expenditure  of 
this  huge  sum  or  the  administrative  acts  of  the  board 
which  is  to  disburse  it.  There  is  no  justification  for 
the  act,  because  the  present  California  Railroad  Com- 
mission is  functioning  above  criticism  in  the  treble  in- 
terests of  the  utility  companies,  the  consumers  and 
investors  in  the  utility's  securities.    This  public  regula- 


tion gives  every  benefit  of  public  ownership  without  de- 
stroying initiative  or  assuming  the  liabilities  of  oper- 
ators." 


To  Investigate  Northern  Ontario 
Electrification 

THE  Temiskaming  &  Northern  Ontario  Railway 
Commission  has  decided  to  make  an  investigation 
as  to  the  feasibility  of  electrifying  the  road,  with  par- 
ticular reference  to  the  extension  from  Cochrane  to  Oil 
Can  Portage,  70  miles  further  north.  It  is  estimated 
that  500,000  hp.  can  be  developed  on  the  Abitibi  River, 
between  Kettle  Falls,  16  miles  north  of  Cochrane,  and 
Oil  Can  Portage  or  New  Post.  The  commissioners 
have  authorized  S.  B.  Clement,  chief  engineer  of  the 
Temiskaming  &  Northern  Ontario  Railway,  and  J.  G. 
Kervy,  consulting  engineer,  of  Toronto,  to  make  a  re- 
port as  to  the  power  possibilities,  the  power  required 
and  the  feasibility  of  the  scheme,  the  report  to  be  ready 
in  three  months. 

The  plans,  profiles  and  all  matters  pertaining  to  the 
extension  of  the  road  from  Cochrane  have  been  approved 
by  the  provincial  government.  Contracts  have  been  let 
for  ties  and  rails  for  the  first  40  miles  of  the  extension. 


Hoover  Made  Chairman  of  Colorado 
River  Conmiission 

PRESIDENT  HARDING  has  appointed  Secretary 
Hoover  as  federal  chairman  of  the  Colorado  River 
Commission  recently  created  jointly  by  Congress  and 
the  seven  states  traversed  by  the  river.  The  appoint- 
ment has  been  made  with  the  approval  of  the  governors 
of  the  states  concerned — California,  Arizona,  Nevada, 
Utah,  Colorado,  Wyoming  and  Montana.  It  is  the  duty 
of  the  commission  to  determine  a  plan  for  the  develop- 
ment of  the  immense  power  and  irrigation  possibilities  of 
the  river  and  to  make  recommendations  to  Congress. 
One  of  the  first  questions  before  it  will  be  to  determine 
whether  the  construction  of  the  dams  along  the  river 
should  be  undertaken  by  the  federal  government  or 
whether  they  should  be  allotted  to  different  private 
interests. 

The  Irrigation  Service  advocates  that  the  first  con- 
struction shooild  be  a  dam  about  600  ft.  high  at  Boulder 
Canyon  in  Arizona,  costing  about  $40,000,000,  which 
would  give  an  initial  amount  of  upward  of  600.000 
primary  horsepower.  This  dam  would  increase  the  irri- 
gated acreage  in  Nevada,  Arizona,  California  and 
Mexico  by  1,^00,000  acres  and  would  give  such  flood 
control  as  would  protect  the  Imperial  Valley  from  de- 
struction bv  a  break  in  the  river  banks. 


New  Transmission  System  to  Serve 
Western  Kentucky  Coal  Mines 

AN  EXTENSIVE  transmission  system  has  been 
l\  planned  by  the  Kentucky  Utilities  Company  to 
serve  all  the  coal  mines  in  western  Kentuck>'  and  larger 
towns  in  that  section  requiring  .service.  The  company 
has  just  closed  contracts  with  five  coal  mines  for  an 
aggregate  of  850  kw.  connected  load,  to  yield  an  annual 
revenue  of  $30,000.  Negotiations  are  in  progress  for 
several  more  mining  contracts.  Central  City  and  Green- 
ville, now  served  by  the  company,  will  soon  be  con- 
nected to  the  new  transmission  system,  effecting  a  sub- 
stantial saving  in  operation  and  permitting  the  addition 
of  more  new  business. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Metric  System  Bill  Up  Again. — Hear- 
ings on  Senator  Ladd's  bill  providing 
for  the  compulsory  adoption  of  the 
metric  system  after  ten  years  were 
reopened  at  Washington  on  Dec.  14. 
The  hearing  is  being  conducted  by  a 
sub-committee  of  the  manufactures 
committee  of  the  Senate,  of  which 
Senator  McNary  of  Oregon  is  chaii  • 
man. 

A  Big  Lifting  Magnet. — Among  the 
biggest  electric  lifting  magnets  of  the 
world  is  one  recently  supplied  to  a 
British  steel  works  by  a  Birmingham 
(Eng.)  manufacturer.  The  magnet  is 
66  in.  in  diameter,  weighs  5,800  lb.  and 
is,  says  Engineering,  capable  of  raising 
a  load  of  50  tons.  It  is  used  in  a  plant 
for  handling  and  breaking  scrap  metal 
and  delivering  it  to  the  charging  box 
for  furnace  filling,  and  it  is  handled 
by   a    25-ton    overhead    crane. 

Boquillas  Dam  Called  Second  Largest 
in  Storage  Capacity. — .\  Mexican  gov- 
ernment official  who  recently  returned 
from  a  visit  of  inspection  to  the  now 
completed  Boquillas  Dam,  in  the  State 
of  Chihuahua,  which  has  been  built  for 
power  and  irrigation  purposes  in  the 
valley"  of  the  Conchos  River,  declares 
that  the  storage  capacity  of  this  great 
development  will  be  106,000,000.000 
cu.ft.  and  second  only  to  that  of  the 
Elephant  Butte  Dam,  near  El  Paso,  Tex. 

Electrical  Workmen's  Earnings  on 
Railroads. — Figures  issued  by  the  Inter- 
state Commerce  Commission  indicate 
that  fir  the  month  of  Juiy  last  the 
earnings  of  workmen  concerned  with 
electrical  operations  on  the  Class  I 
railroads  of  the  United  States  wcr^: 
General  foremen,  electrical  transiris- 
sion,  $2.38;  assistant  general  foremen, 
electrical  transmission,  $215;  linenu'n, 
$159;  eleclrical  inspectors,  $202;  elec- 
trical workers,  Class  A,  $170;  electrical 
workers,  Class  B,  $167;  electrical  work- 
ers, Class  C,  $1.30;  laborers  in  po%ver 
plants,  $94;  common  laborers  in  power 
plants,  $82;  stationary  firpmen  and 
oilers  (electrical  plants),  $130. 

Simple  Type  of  Radio  Direction 
Finder. — An  important  application  of 
the  radio  direction  finder  is  to  expedite 
the  location  of  a  wrecked  ship  by  a 
rescuing  ship.  If  the  former  vessel  can 
continue  to  send  out  radio  signals,  a 
ship  equipped  with  even  a  very  simple 
type  of  direction  finder  can  lay  a  course 
directly  to  the  wreck,  even  in  time  of 
heavy  fog.  A  rescuing  ship  not 
equipped  with  a  radio  direction  finder 
may  require  many  hours  to  locate  a 
vesF  ?1  in  distress,  even  though  near  at 
hand,  if  there  is  a  fog,  and  this  delay 
somet'  Ties  results  in  a  serious  loss  of 
life.  A  very  simple  type  of  direction 
finder  is  described  in  the  report  of  the 
technical  conference  on  radio  regulation 
held  in  Paris  a  few  months  ago.  It 
consists  of  a  square  wooden  frame 
about  5  ft.  on  a  side,  wound  with  eight 
turns  (spaced  i  in.)  of  No.  20  insulated 


copper  wire,  and  it  can  be  used  with 
auxiliary  simple  receiving  apparatus. 
This  instrument  can  be  held  in  the  hand 
by  a  person  on  deck  and  fairly  accurate 
bearings  taken  on  a  ship  sending  out' 
distress  signals.  The  working  distance 
depends  upon  the  sensitivity  of  the  de- 
tector and  amplifier  used  with  the  di- 
rection finder.  The  accuracy  increases 
as  the  ship  is   approached. 

Electrical  Progress  in  El  Paso. — 
Improvements  involving  the  expendi- 
ture of  $840,000  have,  according  to  a 
dispatch  in  the  Manufacturers'  Record, 
been  completed  at  the  plant  of  the  El 
Paso  (Tex.)  Electric  Railway  Company. 
The  additions  and  improvements  to 
plant  and  equipment  were  made  to  take 
care  of  increased  demands  for  electric 
power  throughout  the  city,  and  more 
than  200  plants  of  many  kinds  are 
ncv  served  in  addition  to  power  for 
lighting  pui-poses  and  steel  railway  use. 
A  75,000-kw.  turbine  together  with  the 
necessary  auxiliaries  is  part  of  the 
new  equipment. 

Illinois  Properties  To  Be  Merged. — 
Announcement  has  been  made  that  a 
merger  of  the  railway,  gas,  electric 
and  heating  properties  of  the  Spring- 
field (111.)  Consolidated  Railway  Com- 
pany and  the  Springfield  Gas  &  Electric 
Company  and  the  electric  and  heating 
properties  in  DeKalb  and  Syracuse,  111., 
is  planned,  subject  to  the  approval  of 
the  bondholders,  the  new  company  to 
be  kno^\^l  as  the  Illinois  Pow^r  Com- 
pany and  to  have  a  capitalization  not 
to  exceed  the  combined  capital  of  the 
constituent  companies,  which  is  $10,- 
025,000.  The  properties  concerned  are 
controlled  by  the  Commonwealth  Power, 
Railway   &    Light  Company. 

Program  of  Northwest  Electrical 
Service  League. — The  Northwest  Elec- 
trical Service  League  has  called  two 
meeting  of  jobbers'  salesmen.  The 
first  was  held  at  Seattle,  Wash.,  Nov. 
19  with  an  attendance  of  forty,  the 
second  at  Portland,  Ore.,  Nov.  26  with 
an  attendance  of  thirty.  Auxiliaries 
are  being  planned  for  Spokane  and 
Tacoma.  Meetings  will  take  place  at 
least  once  every  two  months.  Con- 
structive work  will,  according  to 
Stephen  Ivan  Miller,  Jr.,  the  manager- 
secretary,  be  at  once  undertaken  along 
the  lines  of  sales  "round  tables"  in  order 
that  successful  salesmen  may  con- 
tribute their  ideas  and  experience  to 
the  entire  group. 

Harnessing  the  River  Jordan. — The 
placing  of  a  contract  by  the  Palestine 
government  for  a  hydro-electric  system 
in  connection  with  the  River  Jordan  has, 
according  to  the  London  Engineer, 
been  the  subject  of  inquiry  in  the  Brit- 
ish House  of  Commons.  It  appears 
that  the  contract  was  awarded  to  a 
Russian,  and  the  Colonial  Secretary  was 
asked  whether  tenders  were  obtained 
from  other  sources  before  reaching  a 
decision.  The  reply  given  indicated 
that  the  contractor  was  acting  in  co- 
operation with  the  Zionist  organiza- 
tion, and  the  Palestine  government  as 
well  as  the  Colonial  Office  approved  of 
the  concession.  The  works,  which  will 
utilize  the  waters  of  the  Rivers  Jordan 
and  Yarmuk  and  the  other  streams  for 
the  generation  of  electric  power 
throughout  the  country,  will,  it  is  un- 
derstood, employ  local  labor  to  a  large 
extent.  The  exact  terms  of  the  con- 
cession have  not  been  stated,  and  it  is 
uncertain  whether  the  government  is 
assuming  any  financial   responsibility. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


British  Columbia  Co-operative  League 
Changes  Name. — The  advisory  council 
of  the  British  Columbia  Electric  Co- 
operative Association  has  decided  to 
change  the  name  of  the  organization 
to  "Electrical  Service  League  of  British 
Columbia." 

American  Physical  Society. — At  the 
Toronto  meeting  of  the  American  Phys- 
ical Society  on  Dec.  27-31,  Prof.  J.  C. 
McLennan  will  give  an  address  on 
"Atomic  Nuclei  and  Extra-Nuclear  Elec- 
tronic Configuration."  This  will  be  fol- 
lowed by  a  symposium  on  the  quantum 
theory. 

American  Welding  Society  to  Have 
Western  Sections. — The  .^Lmerican  Weld- 
ing Society,  which  has  its  headquarters 
in  New  York,  will  add  five  sections  to 
the  parent  organization  with  the  com- 
pletion of  preliminary  steps  taken  on 
the  Pacific  Coast  by  C.  A.  McCune, 
vice-president  of  the  society.  Work  in 
the  establishment  of  the  sections  is 
under  way  in  Seattle,  Spokane,  Port- 
land, San  Francisco  and  Los  Angeles, 
and  it  is  expected  that  each  of  the  five 
new  branches  will  be  thoroughly  or- 
ganized by  the  first  of  the  year. 

Section  Meetings  of  the  A.  I.  E.  E. — 
Future  Institute  section  meetings  sched- 
uled include  these:  Dec.  29,  Atlanta, 
"Muscle  Shoals,"  by  C.  G.  Adsit,  chief 
consulting  engineer  Georgia  Railway  & 
Power  Company;  Jan.  12,  Bethlehem 
(Lehigh  Valley  Section),  "Electricity 
.4board  Ship";  Jan.  20.  Baltimore,  "Use 
of  Electricity  for  Industrial  Heating," 
by  C.  F.  Hirshfield,  chief  of  research 
department,  Detroit  Edison  Company; 
Jan.  27,  Salt  Lake  City,  "Possibilities 
of  Electrical  Engineecring  in  the 
Future  Developmerit  of  Utah,"  Lafay- 
ette Hanhett,  president  Utah  Power 
&  Light  Company;  Jan.  27,  New  York 
(jointly  with  A.  S.  M.  E.),  "Industrial 
Power  Requirements." 


Coming    INIeetings   of   Electrical    and 

Other  Technical  .Societies 

AruPrirnn    Physical    Soriit.v — Toronto,    Dec. 

2--30. 

.Ameriran  Asssoolation  for  the  Adv.Tnccment 
of    .Sclenci' — Toronto.    Die.    27-31. 

.\.  I.  E.  E.  Section  Mei-tlngr.s— .Vtlanta.  Deo. 
29  ;  I,<>hieh  V.ill.y.  Jan.  12  :  Unltlmore. 
.Ian.  20  :  Now  York.  Jan.  27  ;  Salt  Lake 
City.  Jan.  27. 

Ma.'j.'sadui.^.'tt."!  .Stato  Association  of  VAoc- 
triciil  Contractors  and  Dealers— Spring- 
flild.   Jan.    .■■.. 

.\miMic,in  Eneineerlng  Council — Washing- 
ton, .Ian.  S-6. 

.\.  I.  and  S.  R.  R— Philadelphia  Section. 
Jan.    7:    ChiraRO   Si'ction,    J.in,    27. 

'AVstern  Association  of  Elictriral  tn.'jpi'r- 
tors — Chlcatro.  .Ian.  17-in.  (For  pro- 
pram  see  Issue  of  Pit.  17.  p.    1 24:1.) 

-Vmerlcan  Society  of  Civil  Ensrinocrs — New 
Ynik.   Jan.    lS-]!>. 

.V.s.sori.itlon  of  Miinieipal  Eleotriral  Utilities 
of  Onlnrti.^Toronlo.  Jan.  26-27. 

Lighting  Fixture  DejiUis'  Soriety  of  Amer- 
ica—Mllw:iiikee.    .Inn.    30. Feb.    2. 

New  Mexiro  Kleitriertl  Association — Albu- 
qiMnne.     |.eb.     13-11. 

Amerle.in  Institute  of  Eleetrloal  Engineers  — 
Midwinter  convention.  New  York  City. 
Feb.   in-17. 

NationnI  Meter  Committee.  N.  R  L.  A  — 
SpiingfleUl.  III.,  Feb.  15. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Approval  of  "Split  Inventory"  Basis 
of  Valuation. — The  Wisconsin  Railroad 
Commission  has  placed  itself  on  record 
as  favoring  the  "split  inventory"  basis 
of  valuation.  "This  method  of  deter- 
mining property  value,"  the  commis- 
sion explains,  "consists  in  applying  pre- 
war nominal  prices  to  property  installed 
before  the  war  and  investment  cost  on 
all  property  installed  since.  The  meth- 
od is  in  accordance  with  the  established 
policy  of  the  commission  and  is  used  in 
preference  to  the  'present  cost  of  repro- 
duction' basis  as  being  fairer  in  the  long 
run  to  both  the  company  and  the  con- 
sumers. It  is  also  more  permanent 
and  is  not  affected  by  possible  abnormal 
market  prices  at  the  time  of  the  ap- 
praisal." 

Should  Return  Be  Allowed  on  Full 
Value  of  High-Priced  Site?— The  Ha- 
waii Public  Utilities  Commission,  deal- 
ing with  the  question  of  return  on  an 
unnecessarily  expensive  site,  said  re- 
cently: "Public  utilities  are  a  vital 
necessity  in  the  affairs  of  every  com- 
munity; their  sound  financial  standing 
and  the  confidence  of  the  investing  pub- 
lic in  the  opportunity  for  a  limited  but 
sure  reasonable  return  under  efficient 
management  is  vitally  necessary,  not 
only  to  the  continued  prosperity  of  the 
utilities  but  to  the  ability  of  those  util- 
ities to  continue  by  their  development 
an  expansion  adequately  to  serve  the 
public.  If  utilities  are  ever  placed  on 
a  basis  where  their  return  is  limited 
to  a  fair  return  under  the  most  skillful 
management,  subject  to  further  deduc- 
tion by  way  of  penalization  to  the  ut- 
termost farthing  for  every  error  in 
judgment,  the  result  will  necessarily  be 
the  rendering  so  unattractive  of  public 
utility  investments  that  the  further  de- 
velopment and  expansion  of  public 
utilities  will  from  a  business  stand- 
point  become   practically   impossible." 

Improper  Financing  Condemned.— In 
granting  permission  to  tile  Coast  Val- 
leys Gas  &  Electric  Company  to  make 
new  stock  issues  and  cancel  claims  for 
unpaid  accumulated  dividends,  the 
California  Railroad  Commission  sharply 
criticised  overcapitalization  as  prac- 
ticed before  the  issue  of  the  securities 
of  public  service  corporations  was 
placed  under  its  control.  Such  im- 
proper financing,  it  said,  "has  resulted 
in  some  utilities  depending  entirely  on 
borrowed  funds  or  earnings  for  moneys 
to  pay  for  additions  and  betterments. 
The  result  has  been  the  payment  of 
high  interest  rates  for  loaned  capital. 
The  inability  to  sell  stock  is  not  always 
due  to  low  "earnings  on  property  used 
and  useful  in  rendering  service  to  the 
public,  but  frequently  is  caused  by  the 
fact  that  a  large  amount  of  stock  is 
outstanding  which  does  not  rest  upon 
any  real  equity.  It  is  only  through 
refinancing  and  the  sale  of  stock  that 
such  conditions  can  be  remedied.  It 
is  unfortunate  that  the  commission  has 
not    sufficient    power    to    take    positive 


action  in  these  matters.  Antiquated 
financial  structures  have  seriously 
handicapped  utilities  in  their  financing 
and  have  been  a  cause  in  rendering 
unsatisfactory  service  to  the  public." 
Damages  Awarded  in  Excess  of  In- 
Hurablc  Amount  Are  Not  an  Operating 
Expense. — Awards  in  judgments  re- 
turned against  public  utilities  for  per- 
sonal injuries  not  covered  by  insurance 
cannot  be  passed  on  to  ratepayers,  ac- 
cording to  a  decision  rendered  by  the 
California  Railroad  Commission  in  pass- 
ing on  the  electric  rates  of  the  Western 
States  Gas  &  Electric  Company,  oper- 
ating in  Stockton.  The  rule  laid  down 
as  to  damage  awards  is  that  the  cost 
of  insurance  is  an  allowable  operating 
charge,  whether  a  utility  carries  in- 
surance or  assumes  the  risk,  but  where 
a  judgment  award  exceeds  the  insur- 
able amount  the  stockholders  must 
stand  the  loss.  The  company  wished  to 
amortize  in  its  operating  expense  ac- 
count over  a  period  of  three  years  $36,« 
000,  the  remainder  of  a  personal  injury 
judgment  after  a  casualty  company  had 
paid  the  amount  of  its  liability.  Com- 
menting on  the  company's  proposal  to 
amortize  this  sum  in  operating  ac- 
count, the  commission  said:  "From  a 
study  of  public  utility  commission  deci- 
sions and  court  decisions  it  appears  that 
in  general  allowance  is  made  in  oper- 
ating expenses  for  either  the  reason- 
able insurance  to  cover  public  liability 
or  reasonable  cost  of  carrying  such  in- 
surance, and  that  allowance  for  excess 
damages  over  insurable  amounts  should 
not  be  made.  The  amount  in  question  is 
in  excess  of  insurance  carried.  Appli- 
cant at  this  time  is  carrying  public 
liability  insurance,  and  the  amount  in- 
cluded in  general  expenses  should  be 
eliminated." 

Contract  Involved  in  Sale  of  Private 
Generating  Plant  to  Central-Station 
Company  Discriminatory. — Opposing  an 
application  to  the  Utah  Public  Utilities 
Commission  from  the  Utah  Power  & 
Light  Company  for  increased  rates  for 
steam  service,"  the  Hotel  Utah  Com- 
pany contended  that  in  1916  it  had 
entered  into  a  contract  for  the  sale  of 
its  own  plant  for  the  generation  of 
electricity,  steam  and  hot-water  heat 
and  refrigeration  to  the  Utah  Power  & 
Light  Company  for  a  certain  price  and 
at  the  same  time  entered  into  service 
contract  with  the  latter  company 
whereby  the  hotel  company  was  to  be 
furnished  electric  and  steam-heating 
service  for  a  stated  price.  It  was  fur- 
ther contended  that  the  contracts  were 
for  such  consideration  as  would  come 
under  the  exception  rule  or  proviso  set 
forth  in  the  public  utilities  act  of  Utah, 
and  that  the  consideration  had  at  the 
time  of  the  said  transaction  was  such 
as  to  prohibit  the  changing  by  the  com- 
mission of  the  rates  agreed  upon  in  the 
contract.  The  commission,  after  mak- 
ing an  inquiry  into  the  value  of  the 
transferred  property  for  revenue  as 
compared  with  its  purchase  price,  de- 
nied the  hotel  company's  contention,  as- 
serting: "The  record  clearly  indicates 
that  the  effect  of  preserving  the  con- 
tract rate  under  the  admitted  facts  in 
this  case  would  be  either  to  prevent 
the  rendition  of  central-station  steam 
service,  by  reason  of  its  inability  to  pay 
expenses,"  or  to  cast  upon  the  remain- 
ing consumers  of  such  steam  service 
the  burden  of  making  up  the  deficit, 
over  $66,000  per  year,  resulting  from 
the  service  to  the  Hotel  Utah  Company 
at  the  contract  rate.  The  contract  rate 
is  therefore  discriminatory." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Munieipality  Has  No  Right  to  Ap- 
peal .Against  Rates  by  Which  It  Is  Not 
Affected. — In  City  of  Oswego  vs.  Peo- 
ple's Gas  &  Electric  Company  of  Os- 
wego, the  city  authorities  sought  to  en- 
join the  utility  from  enforcing  its  rates 
against  private  consumers.  The  New 
York  Supreme  Court  has  dismissed  the 
proceedings  because  the  municipality  is 
by  the  terms  of  the  Public  Service  Com- 
missions law  exempt  from  the  rates 
and  has  therefore,  the  court  holds,  no 
right  to  represent  other  consumers  in 
such  proceedings,  which  must  be 
brought  by  a  real  party  in  interest. 
The  power  conferred  on  the  mayors  of 
cities  under  the  law  applies  only  to  the 
institution  of  proceedings  before  the 
commission  and  provides  no  basis  for 
an  action  in  the  courts.  (190  N.  Y.  S. 
39.)* 

Service  Charge  Declared  Illegal  in 
New  York. — The  Appellate  Division  of 
the  New  York  Supreme  Court  for  the 
Third  Department  has  held  the  service 
charge  of  40  cents  permitted  the 
Rochester  Gas  &  Electric  Corporation 
by  the  Public  Service  Commission  to  be 
illegal.  Three  of  the  justices  voted  for 
the  reversal  of  the  commission's  order 
and  two  dissented.  Opinions  filed  pre- 
viously by  the  New  York  Supreme 
Court  have  held  that  the  commission  is 
empowered  to  make  such  a  charge,  and 
that  it  is  not  a  rental  or  meter  charge 
within  the  meaning  of  the  transporta- 
tion corporations  law,  which  prohibits 
a  direct  or  indirect  rental  or  meter 
charge.  (See  Electrical  World  for 
Nov.  5,  page  944.)  The  Rochester  Gas 
&  Electric  Corporation  is  carrying  the 
case  to  the  highest  court  of  the  state, 
the  Court  of  Appeals,  and  from  it  a 
definitive   opinion   is    expected. 

Powers  of  Oklahoma  Commission. — 
In  Oklahoma  Gas  &  EK-ctric  Company 
vs.  State  Corporation  Commission  the 
Supreme  Court  of  Oklahoma  has  de- 
termined (1)  that  the  commission  may 
prescribe  a  temporary  schedule  of 
rates  to  be  effective  until  it  has  had 
time  to  evaluate  the  company's  prop- 
erty, (2)  that  it  is  not  necessary  for  the 
commission  to  fix  a  time  limitation  for 
a  temporary  rate  order,  (3^  that  in 
fixing  a  rate  the  commission  may  take 
into  consideration  former  earnings  and 
probable  prospective  earnings,  former 
cost  of  operation  and  probable  pros- 
pective cost  of  operation,  with  the 
object  of  so  adjusting  the  rates  as  to 
prevent  the  public  utility  from  prac- 
ticing extortion  on  the  public  and  yet 
allow  it  a  fair  and  reasonable  return, 
and  (4)  that  the  kegislative  power  of 
the  commission  over  rates  is  not  con- 
fined to  prescribing  permanent  rates 
but  may  be  exercised  as  the  exigencies 
of  the  "times  and  changing  conditions 
demand.     (202   Pac.   505.) 


•The  left-hand  numbori!  refer  to  tlie 
volume  and  tlie  ripht-lmnd  numbers  to  the 
rape   of   the    Xntlonnl    Reporter   Pyptem. 
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Men  of  the  Indvistry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


William  A.  Durgin  has  been  placed 
in  charge  of  the  new  division  of  the 
Department  of  Commerce  which  will 
be  concerned  with  furthering  the  elim- 
ination of  waste  by  the  simplification 


W.  A    DURGIN 


of  commercial  practices.  Leave  of  ab- 
sence was  given  to  Mr.  Durgin  by  the 
Commonwealth  Edison  Company  of 
Chicago  that  he  might  direct  this  work. 
Mr.  Durgin  was  born  in  Rochester,  N. 
Y.,  and  was  graduated  from  the  Massa- 
chusetts Institute  of  Technology.  Im- 
mediately after  his  graduation  he  joined 
the  engineering  staff  of  Stone  &  Web- 
ster and  took  that  firm's  student  course 
in  the  Boston  office.  He  was  then  sent 
to  Terre  Haute  in  the  capacity  of  as- 
sistant lighting  superintendent  of  the 
local  central-station  company.  From 
1904  to  1914  he  was  engaged  in  the 
testing  department  of  the  Common- 
wealth Edison  Company  of  Chicago. 
During  this  period  he  specialized  in 
the  location  of  faults  in  underground 
cables  and  studied  the  particular  prob- 
lems of  large  alternating  motors.  From 
1914  to  1919  he  served  the  Common- 
wealth Edison  Company  as  light  spe- 
cialist, being  promoted  to  the  post  of 
lighting  assistant  to  the  vice-president. 
In  December,  1920,  he  was  made  secre- 
tary of  the  budget  and  expense  com- 
mittee and  of  the  advisory  committee 
of  the  company. 

J.  P.  Clark,  who  has  been  associated 
with  the  securities  department  of  the 
Central  Maine  Power  Company  since 
that  department  was  first  established, 
has  been  transferred  to  the  operating 
<lepartment  and  will  hereafter  devote 
all  his  time  to  following  up  petitions 
for  line  extensions  and  to  selling  stock 
to  finance  extensions  which  the  com- 
pany undertakes  to  build.  Mr.  Clark 
brings  into  this  work  the  new  idea  of 
soliciting  stock  sales  from  companies 
wishing  extensions  made  by  the  Central 
Maine   Power   Company, 


C.  Murphy  Chandler  has  been  elected 
chairman  of  the  Georgia  Railroad  Com- 
mission for  a  sixth  consecutive  term. 

F.  M.  Doolittle,  who  has  been  in- 
structor in  electrical  engineering  at 
Yale  for  the  past  two  years,  has  re- 
signed and  is  devoting  himself  entirely 
to  his  manufacturing  interests  in  New 
Haven,  where  he  is  manufacturing  ra- 
dio apparatus  and  electrical  specialties. 

L.  B.  Herrington,  the  newly  elected 
president  of  the  Kentucky  Association 
of  Public  Utilities,  comes  to  this  posi- 
tion armed  with  fifteen  years  of  ex- 
perience in  the  problems  of  the  utili- 
ties. Jlr.  Herrington  was  born  in 
Albany,  Ga.,  April  8,  1880,  and  is  a 
graduate  of  the  Central  University  of 
Kentucky  and  the  law  department  of 
Mercer  University,  Macon,  Ga.  In 
1905  he  became  president  of  the  Rich- 
mond (Ky.)  Electric  &  Power  Com- 
pany and  built  the  power  plant  which 
still  serves  that  place.  Later,,  this 
company  erected  the  power  plant  at 
Gallipolis,  Ohio,  and  the  telephone  sys- 
tem at  Orlando,  Fla.  These  proper- 
ties were  sold  to  local  syndicates,  and 
in  April,  1917,  Mr.  Hen-ington  joined 
the  Kentucky  Utilities  Company, 
Louisville,  Ky.  He  has  twice  repre- 
sented Madison  County  in  the  Kentucky 
Legislature  and  was  presidential  elector 
from  the  Eighth  Congressional  District 
in  1916.  Mr.  Herrington  is  now  presi- 
dent of  the  Electric  Transmission 
Company  of  Virginia,  operating  ex- 
tensively in  the  coal  fields  of  Lee  and 
Wise   Counties;    president   of   the   Ken- 


tucky Light  &  Power  Company,  which 
operates  five  utilities  in  western  Ken- 
tucky, and  also  vice-president  in  charge 
of  operations  of  the  Kentucky  Utili- 
ties Company,  which  serves  thirty-seven 
cities  and  towns  in  Kentucky  and  the 
coal  fields  of  the  southeastern  and 
western  part  of  the  state. 


Prof.  Henry  Jordan  has  begun  work 
as  head  of  the  department  of  electrical 
engineering  in  the  State  College  of 
Colorado  at  Fort  Collins.  He  is  a 
graduate  of  Virginia  Polytechnic  Insti- 
tute. 

Walter  F.  Finlay,  Jr.,  was  elected  a 
manager  of  the  Amei-ican  Society  of 
Mechanical  Engineers  at  its  annual 
meeting  held  in  New  York  City  in  De- 
cember. Mr.  Finlay  was  born  in  Ho- 
boken,  N.  J.,  in  1882  and  was  graduated 
from  Cornell  University  in  1904  with 
the  degree  of  mechanical  engineer. 
Soon  after  graduation  he  entered  the 
employ  of  the  Interborough  Rapid 
Transit  Company,  his  first  work  with 
that  company  being  in  connection  with 


the  construction  of  the  Fifty-ninth 
Street  power  station.  He  later  as- 
sisted in  experimental  and  research 
work  in  connection  with  schemes  for 
the  development  of  that  station  and 
the  promotion  of  its  efficiency.  In  1909 
Mr.  Finlay  left  the  Interborough  to  go 
into  engineering  work  with  the  New 
England  Engineering  Company,  and 
subsequently  became  associated  with 
his  father  in  commercial  work,  return- 
ing to  the  Interborough  company  in 
1915  to  take  charge  of  the  installation 
of  turbines  and  of  auxiliary  mechanical 
equipment  necessitated  by  the  exten- 
sions to  the  subway  and  elevated  sys- 
tems. He  was  subsequently  appointed 
superintendent  of  motor  power  of  this 
company,  and  in  addition  to  supervis- 
ing operation  of  its  power-generating 
system  he  had  charge  of  the  engi- 
neering and  construction  work  coming 
within  the  scope  and  control  of  the  de- 
partment. In  1920  he  resigned  from 
the  Interborough  to  become  vice-presi- 
dent of  the  American  Water  Works  & 
Electric  Company. 

V.  C.  Grant  has  resigned  from  the 
position  of  superintendent  of  the  Enter- 
prise (Ore.)  Electric  Company  to  accept 
the  management  of  the  Ilwaco  (Wash.) 
Light  &  Power  Company. 

Lloyd  P.  Joubert,  formerly  with  the 
Todd  Dry  Dock  &  Construction  Com- 
pany, is  now  electrical  engineer  with 
the  Tacoma  (Wash.)  lighting  depart- 
ment. 

David  P.  Barrows,  president  of  the 
University  of  California,  has  been  ap- 
pointed a  member  of  the  National  Re- 
search Council  for  a  term  of  three 
years. 


1296 


ELECTRICAL     WORLD 


Vol.  78,  No.  26 


Edward  A.  Deeds,  recently  elected 
vice-president  of  the  American  Society 
of  Mechanical  Enpineer.s,  was  born  near 
Granville,  Ohio,  in  1874.  He  was  grad- 
uated from  Denison  University  in  1897 
with  the  degree  of  B.S.  After  study- 
ing electrical  engineering  at  Cornell  he 
became  assistant  draftsman  for  the 
Thresher  Electric  Company  at  Dayton, 
Ohio,  and  within  a  year  was  advanced 
to  the  position  of  chief  engineer  and 
superintendent.  He  resigned  in  1900 
to  become  construction  and  maintenance 


engineer  for  the  National  Cash  Register 
Company.  After  two  years  with  this 
company  he  resigned  to  go  to  Niagara 
Falls,  where  as  chief  engineer  he  de- 
signed the  plant  and  equipment  of  the 
Shredded  Wheat  Company,  and  was 
for  a  time  in  charge  of  operation  of 
the  plant.  He  then  returned  to  the 
National  Cash  Register  Company,  as 
vice-president  in  charge  of  engineering 
and  production.  At  the  time  of  his  res- 
ignation from  this  company  in  1914  he 
was  vice-president  and  general  man- 
ager. Working  together,  Colonel  Deeds 
and  C.  F.  Kettering  developed  the  elec- 
tric starting,  lighting  and  ignition  de- 
vice for  automobiles,  founding  the  Day- 
ton Engineering  Laboratories  Company. 
Selling  this  business  in  1916,  Mr.  Deeds 
and  Mr.  Kettering  devoted  themselves 
to  the  Domestic  Engineering  Company, 
another  industry  created  by  them  for 
the  manufacture  of  isolated  house-light- 
ing outfits.  Colonel  Deeds  is  president 
of  this  organization.  In  April,  1917, 
Colonel  Deeds  became  a  member  of  the 
Munitions  Standards  Board,  then  a 
member  of  the  Aircraft  Production 
Board.  He  was  largely  responsible 
for  the  broad  foundation  upon  which 
the  aircraft-production  program  pro- 
ceeded and  for  the  development  and 
production  of  the  Liberty  engine.  He 
is  a  member  of  the  American  Institute 
of  Electrical  Engineers,  the  Society  of 
Automotive  Engineers,  and  one  of  the 
charter  members  of  the  American  Elec- 
trochemical Society.  He  belongs  to  the 
Engineers'  Club  of  New  York  and  is 
president  of  the  Engineers'  Club  of 
Dayton.  He  is  vice-chairman  of  the 
board  of  trustees  of  Denison  University. 
A.  H.  Kohlbusch  has  been  appointed 
manager  of  the  Chicago  office  for 
Payne  Dean  Limited,  with  headquarters 
in  the  Lumber  Exchange  Building,  11 
South  La  Salle  Street.  Previous  to 
May    1,    1921,    he    had    been    connected 


with  the  Public  Service  Electric  Com- 
pany of  New  Jersey  as  construction 
superintendent.  Mr.  Kohlbusch  was 
graduated  from  the  mechanical  en- 
gineering course  at  Columbia  Uni- 
versity in  1913. 

Charles  H.  Bromley,  formerly  tech- 
nical director  of  the  Richardson-Phenix 
Company,  Milwaukee,  has  been  ap- 
pointed manager  and  chief  engineer  of 
the  newly  formed  Richardson-Phenix 
division  of  S.  F.  Bowser  &  Company, 
Inc.  His  headquarters  will  be  at  Fort 
Wayne,  Ind. 

J.  D.  iMooney,  general  manager  of 
the  Remy  Electric  Division  of  the 
General  Motors  Corporation,  has  been 
promoted  to  the  position  of  operating 
vice-president  in  the  East  for  the 
Motors  Corporation.  I.  J.  Reuter  has 
been  appointed  general  manager  of  the 
Remy  division.  Mr.  Reuter  is  a  gradu- 
ate of  Purdue  University,  in  the  class 
of  1907. 

W.  H.  Smedley  has  been  appointed 
acting  manager  of  the  Halifax  office 
of  the  Noi-thern  Electric  Company,  Ltd. 
Mr.  Smedley  has  been  with  that  com- 
p.Tny  for  fifteen  years,  first  becoming 
connected  with  it  in  1906  at  the  manu- 
facturing plant  in  Montreal.  In  1910  he 
was  transferred  to  the  Montreal  local 
distributing  house,  which  had  just 
been  opened,  and  was  put  in  charge  of 
service  and  stock  maintenance.  In  1917 
he  was  appointed  district  stores  man- 
ager in  Montreal  and  in  1919  held  the 
same  position  in  the  Toronto  district. 
A  year  later  he  was  placed  on  the  gen- 
eral sales  manager's  staff  in  order  to 
make  a  special  study  of  merchandising 
methods  of  his  own  and  other  com- 
panies and  held  that  position  until  Nov. 
1  of  this  year,  when  he  received  his 
present  appointment  as  acting  manager 
of  the  Halifax  office. 


the  consolidation  he  became  manager 
of  the  combined  credit  department  and 
held  this  position  until  his  death.  Mr. 
McKean's  loss  to  the  McGraw-Hill  Com- 
pany, Inc.,  will  be  a  serious  one  because 
of  his  unusual  ability  in  his  chosen 
work.  His  ready  wit  and  keen  sense 
of  humor  will  be  missed  by  his  asso- 
ciates. 

W.  Caryl  Ely,  vice-president  of  Bar- 
ron G.  Collier,  Inc.,  and  president  of  the 
American  Electric  Railway  Association 
from    1904    to    1906,    died    on    Dec.    14 


Obituary 


John  Wheeler  Diintley,  fifty-five  years 
old,  founder  of  the  Chicago  Pneumatic 
Tool  Company,  was  killed  in  Chicago 
on  Dec.  15  by  an  automobile  truck.  Mr. 
Duntley  was  one  of  the  first  men  to 
bring  pneumatic  tools  into  use,  work- 
ing with  Charles  M.  Schw-ab  to  place 
them  on  the  market.  He  established 
the  Chicago  Pneumatic  Tool  Company 
in  1884  and  was  president  of  the  com- 
pany until  1909. 

Robert  H.  McKean,  manager  of  the 
crc(iit  department  of  the  McGraw-Hill 
Company,  Inc.,  died  at  his  home  on 
Dec.  17,  1921.  Mr.  McKean's  services 
began  with  the  Enginfering  and  Miuivg 
Journal  in  April,  1902,  as  assistant  in 
the  accounting  department.  Within  two 
years  he  had  been  promoted  to  the  posi- 
tion of  head  bookkeeper,  and  at  the 
time  the  periodical  was  purchased  by 
the  Hill  Publishing  Company  he  was 
in  charge  of  the  accounting  department. 
.\bout  a  year  later  Mr.  McKean  was 
appointed  manager  of  the  Eiigiiwcriiig 
ajid  Mining  Jonrnal,  a  position  he  held 
until  he  was  elected  a  director  and 
secretary  of  the  Hill  Publishing  Com- 
|iany.  At  this  time  he  assumed  the 
management  of  the  credit  department  of 
the  company.  He  was  a  director  and 
secretary  of  the  Hill  Publishing  Com- 
pany until  its  consolidation  with  the 
McGraw    Publishing    Company.     After 


from  heart  failure.  Mr.  Ely  was  a. 
man  of  prodigious  enterprise.  He  was 
perhaps  best  known  among  the  railway 
men  as  the  former  head  of  the  Inter- 
national Railway,  Buffalo,  and  for  his 
work  with  the  Collier  organization,  but 
these  are  only  a  small  part  of  activities 
to  which  he  had  turned  his  attention 
from  time  to  time.  Mr.  Ely's  charm 
of  manner  and  invariable  courtesy  and 
consideration  for  others  endeared  him 
to  his  many  friends.  At  the  same  time 
his  sound  judgment  and  forensic  ability 
made  him  a  national  leader  among 
men.  Mr.  Ely  was  born  in  Middlefield, 
N.  Y.,  in  1856  and  was  graduated  from 
Cornell  University  He  studied  law, 
was  admitted  to  the  bar  at  Ithaca, 
N.  Y.,  in  1882  and  practiced  in  East 
Worcester,  N.  Y.,  after  which  he  re- 
moved to  Niagara  Falls.  In  1899  he 
gave  up  the  practice  of  law  to  become 
president  of  the  International  Traction 
Company  of  Buffalo  and  the  Interna- 
tional Railway.  In  1891  he  was  nom- 
inated by  his  party  for  justice  of  the 
Supreme  Court.  Sir.  Ely  was  one  of 
the  organizers  of  the  Niagara  Falls 
Power  Company  and  was  identified  with 
the  Buffalo-Niagara  Falls  Electric  Rail- 
way, having  been  the  first  president  of 
that  company.  Upon  the  union  of  the 
International  Traction  Company  and 
the  International  Railway,  Mr.  Ely  be- 
came president,  serving  in  that  capacity 
until  March,  1905.  For  six  years  nre- 
vious  to  1910  Mr.  Ely  was  presiaent 
of  the  Ohio  Valley  Finance  Company 
and  engaged  in  the  construction  and 
operation  of  electric  railway  and  elec- 
tric lighting  properties  in  the  Ohio 
Valley  between  Pittsburgh  and  Wheel- 
ing. Among  other  companies  in  which 
he  was  interested  were  the  East  Liver- 
pool Traction  &  Light  Company,  the 
Ohio  River  Passenger  Company  and  the 
Steubenville  &  Liverpool  Railway  & 
Light  Company. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Transformer  Market  Easier  with 
Moderate  Production 

ALTHOUGH  nothing  spectacular  is  in  evidence  in  the 
transformer  market  at  this  time,  part-time  production 
is  being-  carried  on  by  most  manufacturers  under  conditions 
favorable  for  rapid  expansion  should  business  increase 
speedily.  All  over  the  country  there  is  a  constant  absorp- 
tion of  distribution  transformers  for  utility  service,  and 
there  has"  been  a  moderate  sale  of  the  power  type  of  trans- 
formers for  foreign  installation  outside  of  Europe.  Raw 
materials  are  plentiful,  and  a  recent  temporary  shortage 
in  high-grade  steel  has  been  overcome  satisfactorily.  At 
no  time  did  this  condition  cause  any  serious  hardship,  but 
with  the  advent  of  better  business  in  the  industry  as  a 
whole  orders  on  the  mills  will  tend  to  approach  volumes  that 
mean  more  economical  handling  per  unit  than  of  late. 
Insulating  materials  are  said  to  be  in  unusually  good  supply 
at  this  time. 

Steady  prices  on  the  whole  characterize  this  field,  and 
buying  seems  to  be  more  dependent  on  general  business  con- 
ditions than  on  apparatus  cost  to  the  purchaser.  In  other 
words,  if  a  central-station  company  or  industrial  buyer 
of  transformers  sees  an  opportunity  to  utilize  such  equip- 
ment, he  is  not  likely  to  put  off  ordering  very  long  for  fear 
that  there  may  be  price  changes.  Reductions  have  been 
made  consistently  with  former  price  levels  and  new  costs, 
and  where  the  need  for  new  equipment  exists,  purchases 
may  be  made  on  the  assumption  that  prices  are  now  reason- 
ably stable  in  the  opinion  of  representative  manufacturing 
and  distributing  interests.  Some  manufacturing  for  stock 
is  under  way,  and  productive  organizations  have  been  kept 
well  enough  in  hand  to  meet  larger  requirements  on  short 
notice.  Deliveries  are  excellent,  and  the  tendency  toward 
higher  voltage  selections  for  distribution  as  well  as  for 
transmission  gives  evidence  of  marked  interest  in  economic 
applications  on  the  part  of  operating  companies  and  in- 
dustrial concerns. 

Heavy  Buying  of  Telephone  Line  Material 
in  New  England 

UNPRECEDENTED  purchases  of  telephone-line  ma- 
terial were  necessitated  in  New  England  by  the  recent 
record-breaking  sleet  storm.  Both  the  New  England  Tele- 
phone &  Telegraph  Company  and  the  American  Telephone 
&  Telegraph  Company  entered  the  market  by  the  Monday 
morning  following  the  beginning  of  the  storm  on  Sunday, 
Nov.  27.  Existing  emergency  stocks  of  poles  and  other 
line  material  were  drawn  upon  heavily.  Most  of  the  pur- 
chases of  the  New  England  company  were  made  through 
J.  C.  Kilday,  supervisor  of  supplies,  and  by  him  through 
T.  L.  Holmes,  manager  telephone  department,  Western 
Electric  Company,  Inc.,  Boston.  The  warehouses  and  yards 
of  the  latter  organization  in  the  East  were  heavily  drawn 
upon,  and  for  about  a  week  staffs  worked  literally  day  and 
night  to  fill  emergency  orders.  Shipments  into  New  Eng- 
land were  largely  made  by  rail  and  the  wire  factories  co- 
operated, as  did  other  plants  in  pushing  material  forward 
to  the  limit.  Motor-truck  shipments  were  extensively  used 
in  distributing  material  within  the  Massachusetts  areas 
hardest  hit. 

Up  to  Dec.  12  the  New  England  company  had  ordered  the 
following  major  material  for  immediate  field  service:  12,- 
000,000  ft.  No.  17  twisted-pair  and  1,500,000  ft.  No.  14 
twisted-pair   for   outside   distributing  lines  for  temporary 


toll  and  exchange  work;  400,000  lb.  of  bare  copper  wire, 
chiefly  No.  12,  for  permanent  toll  lines;  twelve  carloads  of 
cross-arms;  100  tons  pole-line  hardware;  430  tons  bare  iron 
wire,  and  325  sets  linemen's  tools  and  equipment.  The 
telephone  company  lost  approximately  10,000  poles  and  its 
total  damages,  General  Manager  W.  R.  Driver,  Jr.,  stated 
to  the  Electric.\l  World,  will  be  easily  $1,500,000.  About 
5,000  miles  of  toll  lines  were  down  in  New  England.  To 
replace  lines  destroyed  about  400,000  linear  feet  of  under- 
ground cable  have  been  purchased,  and  the  American  com- 
pany has  ordered  about  50  miles  of  sixty-circuit  cable  to 
be  installed  in  an  underground  duct  line  between  Boston  and 
Worcester,  previously  constructed  in  anticipation  of  traffic 
expansion.  Over  7,000  poles  were  among  the  earlier  New 
England  orders.  Shipments  at  the  rate  of  50  tons  per  day 
left  the  Boston  warehouse  of  the  Western  Electric  Company 
during  the  first  week  after  the  storm  and  at  the  rate  of  75 
tons  per  day  from  other  distributing  stocks. 


Early  Improvement  in  Wiring  Supplies 
Market  Anticipated 

ALTHOUGH  a  slight  recession  m  demand  has  struck 
.  manufacturing  plants  turning  out  schedule  material 
within  the  past  two  or  three  weeks,  it  is  not  believed  by 
close  observers  of  market  conditions  that  this  will  last. 
Some  of  the  best-known  producers  are  making  finished 
material  for  stock  at  this  time  in  addition  tc  filling  routine 
orders  from  jobbers.  If  the  demand  should  continue  light  after 
the  middle  of  January,  it  is  expected  that  some  curtailment 
of  output  would  have  to  be  put  into  effect;  but  the  feeling 
is  widespread  in  the  market  that  as  soon  as  inventory  days 
are  past  a  much  more  healthy  tone  to  orders  will  manifest 
itself.  There  is  heavy  pressure  on  building  concerns  to 
expand  their  activities  on  price  bases  which  will  permit 
more  satisfactory  investment  of  capital  in  homes  and  mer- 
cantile establishments,  and  broad  general  gains  in  the  busi- 
ness situation  are  sure  to  be  reflected  next  year  in  a  better 
demand  for  wiring  supplies,  in  the  opinion  of  several  manu- 
facturers who  discussed  this  matter  a  few  days  ago  with 
a  representative  of  the  Electrical  World. 

One  of  the  chief  obstacles  to  a  more  rapid  expansion  of 
output  in  schedule  materials  is  the  hesitation  of  the  jobber 
to  buy  substantially  for  stock,  in  the  opinion  of  leading  man- 
ufacturers. The  jobber,  on  his  own  account,  feels  that  until 
the  demand  increases  much  more,  and  until  prices  are  stabil- 
ized to  a  greater  degree  he  must  move  with  caution  and 
hand-to-mouth  buying  results.  The  manufacturer  points 
out  that  the  jobber  expects  24-hour  deliveries  on  most 
standard  products  and  greatly  desires  that  distributers' 
stocks  shall  be  built  up  somewhat  more  than  of  late,  partic- 
ularly as  space  is  lacking  in  many  plants  for  convenient 
storage  of  wiring  supplies  beyond  three  or  four  weeks'  out- 
put down  to  the  production  of  a  few  days-  The  storage 
practices  of  different  manufacturers  vary  considerably.  l)ut 
all  those  interviewed  were  looking  forward  to  the  buildimr 
up  of  more  diversified  stocks  in  distributers'  hands  as  a  real 
possibility  in  the  coming  year. 

The  situation  is  a  difficult  one  all  around,  but  as  building 
operations  increase — and  improved  credit  is  helping  here — 
the  demand  upon  the  jobber  is  bound  to  grow,  and  with 
larger  volumes  of  sales,  local  stocks  can  safely  be  increased 
if  the  buyer  is  reasonably  satisfied  that  stable  or  minimum 
prices  are  with  us.  Within  the  past  year  not  a  little  liqui 
dation  in  wiring  device  prices  has  occurred,  and  while  proph- 
ecy is  not  to  be  indulged  in  freely,  it  may  be  said  that  a 
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little  more  purchasing  for  stock  by  distributers  does  not 
appear  likely  to  lead  to  any  substantial  losses  in  view  of 
the  present  tendencies  of  copper  prices.  The  manufac- 
turer's viewpoint  is  that  the  jobber  may  now  well  ask  him- 
self if  schedule  material  prices  are  not  sufficiently  close  to 
the  latter's  ideas  of  what  is  reasonable  to  warrant  a  more 
liberal  policy  in  purchasing  for  future  stock,  unless  the 
particular  jobber  still  finds  himself  heavily  oversupplied 
with  this  class  of  material. 


Copper  Research  Association  Working 
to  Reduce  Costs 

AT  THE  first  annual  meeting  of  the  Copper  and  Brass 
.  Research  Association,  held  in  New  York  Dec.  6,  it 
was  announced  that  particular  attention  is  being  paid  to 
technical  production  and  sales  methods  in  a  continuing  ef- 
fort to  reduce  costs  of  copper  to  the  consumer.  The  effect 
of  this  will  probably  not  be  felt  by  the  electrical  industry 
for  some  time  as  the  price  of  copper  is  low  now.  Many 
mines  cannot  be  operated  profitably  at  present  copper  prices, 
but  as  soon  as  quotations  resume  their  proper  levels — and 
this  may  be  soon — the  effort  by  producers  to  keep  down 
costs  will  react  favorably  on  electrical  manufacturers  and 
central  stations. 

That  the  producers  realize  the  need  to  keep  costs  down 
in  order  to  increase  consumption  is  evidenced  by  a  part 
of  the  convention  announcement  which  reads  as  follows: 

"As  we  view  it,  in  the  new  business  era  at  hand,  we 
shall  see  a  keener  competition,  more  scientific  buying  and 
a  greater  scrutiny  of  values  in  relation  to  price  than  ever 
before.  No  industry  can  hope  permanently  to  prosper  un- 
less it  has  a  product  which  it  is  really  economical  for  the 
public  to  buy." 


Position  of  Farm-Lighting  Plants 
Becoming  More  Favorable 

A  SURVEY  of  the  prospects  for  the  sale  of  farm-lighting 
plants  during  the  next  few  months  indicates  that, 
although  agricultural  conditions  in  many  parts  of  the  country 
are  more  or  less  bad,  intensive  sales  methods  and  education 
of  the  farmer  may  be  expected  to  bring  good  results.  Sales 
in  some  territories  have  improved  in  the  last  few  months 
noticeably,  though  it  is  still  impossible  to  consider  them 
good.  The  best  sign  of  all,  however,  is  that  the  farming 
class  is  showing  interest  in  the  possibilities  of  these  units, 
and  when  the  financial  situation  of  the  farmers  is  bettered  a 
large  demand  will  undoubtedly  develop  of  itself.  Conditions 
in  the  East  may  be  summarized  as  fair  actually  and  more 
than  good  potentially. 

A  fine  outlook  for  1922  business  in  farm-lighting  sets 
is  reported  from  New  England.  Farming  districts  with  a 
few  important  exceptions  prospered  this  year,  and  condi- 
tions are  improving  generally  in  the  northern  and  central 
parts  of  this  territory.  A  leading  distributer's  sales  for 
1921  exceed  those  of  1920  by  11  per  cent.  Vigorous  sales 
effort  is  yielding  fruit  and  the  territory  is  far  from  saturated. 
Conservatively,  New  England  should  easily  absorb  20  per 
cent  more  sets  next  year  than  this. 

The  outlook  in  the  Southeast  is  reported  quite  encourag- 
ing, one  of  the  largest  jobbers  of  this  specialty  reporting 
that,  owing  to  advertising  and  sales  campaigns  recently 
undertaken,  he  is  having  unusual  success  in  sales  and  is 
in  receipt  of  many  inquiries.  This  particular  jobber  is  ar- 
ranging to  sell  plants  on  twelve  monthly  payments,  taking 
the  puicha.sor's  notes  for  this  period.  Business  conditions 
in  a  certain  section  may  be  found  good,  while  in  a  section 
near  by  v/here  no  cotton  was  picked  they  are  very  poor. 

Expectations  are  that  the  largest  volume  of  sales  will 
come  from  southern  Alabama,  nurthern  Georgia  and  North 
and  South  Carolina  in  the  order  named.  Special  efforts 
are  to  be  made  to  boost  the  business  in  Florida.  Recent 
price  reductions  should  begin  to  make  themselves  felt  in 
tlie  Southeast  within  the  next  thirty  days. 

Since  the  financial  situation  in  agricultural  sections 
throughout  the  Middle  West  is  not  so  good  as  was  expected. 


dealers  in  farm-lighting  plant  units  there  are  rather 
divided  in  opinion  as  to  1922  prospects.  Sales  for  the  past 
few  months  have  increased  only  slightly  over  sales  during 
the  spring  of  the  year.  However,  several  dealers  tell  of  an 
increased  amount  of  inquiries  even  in  territories  where 
conditions  are  the  worst.  Such  an  interest  shown  at  the 
present  time  augurs  well  for  these  units  when  farmers  are 
on  a  better  financial  basis.  In  the  majority  of  cases  dealers 
are  not  heavily  stocked,  and  when  a  few  orders  are  ob- 
tained it  is  often  necessary  to  send  direct  to  the  factory 
for  them. 

Sales  in  St.  Louis  and  the  Southwest  for  the  past  few 
months  have  been  much  better  than  was  anticipated,  but 
the  decline  in  prices  on  farm  products  has  held  back  a  good 
many  purchasers.  Total  sales  for  the  year  will  be  perhaps 
25  per  cent  of  those  for  last  year.  At  the  present  prices 
of  grains  and  meats,  farming  is  not  very  profitable,  and 
many  farmers  are  in  bad  shape  financially.  Their  losses, 
however,  have  been  to  some  extent  liquidated,  and  with 
labor  prices  lower  they  may  have  more  buying  power  next 
year.  This  cannot  have  much  effect  until  next  summer,  and 
as  a  consequence  sales  from  now  until  spring  will  neces- 
sarily be  slow  and  difficult.  Dealers  are  getting  out  special 
advertising  and  making  strenuous  efforts  to  sell,  so  that 
a  reasonable  volume  of  business,  considering  existing  condi- 
tions, may  be  expected. 

In  surveying  the  business  of  the  present  year  on  the  Pacific 
Coast  it  appears  that  for  about  a  year  beginning  with 
November,  1920,  there  was  a  decided  slump  in  sales,  though 
not  in  interest,  for  never  before  have  there  been  so  many  live 
inquiries  from  prospective  purchasers  as  during  this  time. 
Agricultural  conditions  have  been  excellent.  Sales  last 
month  picked  up  surprisingly,  going  ahead  of  the  same 
month  last  year.  The  average  plant  sold  in  this  territory 
is  now  rated  at  15  hp.  or  IJ  hp.  It  is  noticeable  that  larger 
batteries  are  being  demanded.  One  firm  marketing  90-hour 
and  180-hour  continuous-rating  batteries  reports  more  sales 
of  the  larger  size.  Manufacturers'  stocks  are  very  good,  but 
dealers  are  buying  more  and  more  in  a  hand-to-mouth  man- 
ner because  of  the  uncertainty  of  prices. 


Metal  Market  Situation 

CONSUJIING  demand  for  copper  has  become  very  quiet, 
but  producers  are  in  a  position  of  such  great  statistical 
strength  that  the  lack  of  demand  has  no  effect  on  price. 
Quotations  of  135  cents  per  pound  rule  for  deliveries  through 
December  and  January,  but  some  producers  say  there  is 
virtually  no  metal  available  at  this  price.  There  is  authority 
for  the  statement  that  the  copper  surplus  of  the  country  is 
almost  gone.  It  is  true  that  there  is  still  200,000.000  lb. 
available  for  domestic  delivery,  but  most  of  this  is  sold 
for  the  first  quarter.  Several  of  the  larger  agencii^s  whose 
producing  sources  have  had  their  mines  shut  down  are 
said  to  be  very  low  on  unsold  metal.  From  this  it  may 
be  seen  that  there  is  a  probability  of  a  shortage  and  a  run- 
away market,  as  it  takes  from  three  to  five  months  between 
the  mining  of  the  copper  and  its  delivery  refined  and  most 
of  the  producers  are  entirely  inactive. 


NEW  YORK  METAL  MARKET  PRICES 

Dec.  12,  1921  IVc    \o.  ID2I 

Copper                                                                     £         s     li  C       s       A 

LoudoQ.  standard  :^pot 66         17    6  66       12     6 

Ccnta  per  Pound  Cents  per  Pound 

PrimoT.ake 13.75  U  87) 

Eleetrolvtie 13  62)  13  62)  -13  75 

Casting 12  87)  13  00 

Wire  base 1 5 .  00  - 1  5  25  I  5  00     1 5  25 

Lead,  Am.  S.  4  R.  Co.  price 4.70  4  70 

Antimon>- 4  50  4  50 

Nickel,  ingot 4100  4100 

Sheet  line,  f.  a  b.  smelter 9.00  «  00 

Zinc,  spot 5.15—5  20  5  20-5  25 

Tin, Straits 33  50  33  50 

.Muminuni,  98  to  99  per  cent 19.00  I^.OO 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Heavy  copper  and  wire 1150—1175  1100—1150 

Brasa.hcavy 5  00  —  550  500—5.371 

Bras3.1ight 5  00  —  5  12)  5.00-5  121 

lead,  LcaTV 3  75  —  4    121  4  00-4   12! 

Zine.  lid  scrap 2  50—275  250-2.75 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are    Those    Prevailing   at   the 

Opening   of  Business   on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


THE  last  week  has  been  a  period  of  hand-to-mouth  buy- 
ing for  both  the  jobber  and  the  dealer,  and  not  until 
the  taking  of  inventory  has  banished  the  fear  of  large 
stocks  may  better  business  be  expected.  If  it  were  not 
for  a  fairly  good  holiday-goods  demand  and  unprecedented 
December  construction,  business  in  all  branches  of  the  trade 
would  have  been  negligible. 

In  spite  of  the  dull  tone,  there  are  a  few  high  spots. 
Makers  of  small  electrical  specialties  around  Boston  are 
busy  and  there  have  been  very  good  sales  of  air  heaters 
there.  Atlanta  notes  a  demand  for  electrical  toys  much 
improved  over  the  first  of  the  month,  but  there  still  is  fear 
of  a  carry-over.  Excellent  sales  of  radio  receiving  sets 
continue  in  Chicago,  and  there  is  the  usual  activity  in  high- 
tension  equipment  there.  There  are  a  number  of  small 
transmission  lines  under  way  or  planned  near  St.  Louis.  On 
the  Pacific  Coast  around  San  Francisco  there  is  reported  a 
rather  disappointing  end  to  holiday  business. 


NEW  YORK 


In  the  electrical  trade  particular  attention  has  been  given 
to  the  holiday  business  during  the  past  week.  As  predicted 
earlier  in  the  season,  most  dealers  have  waited  until 
the  last  possible  moment  before  ordering  their  Chi'istmas 
stocks.  As  a  result  this  business  has  been  very  active 
within  the  past  week,  and  some  jobbers  report  that  their 
stocks  of  some  heating  appliances  are  vei^  low.  In  some 
quarters  it  is  expected  that  the  volume  of  holiday  sales  will 
equal  and  possibly  exceed  that  of  last  year,  while  in  others 
the  estimates  are  not  so  sanguine.  It  seems  certam,  how- 
ever, that  this  business  will  be  considerably  in  excess  of 
early  estimates. 

Demand  for  wiring  material  is  steady,  with,  of  course,  a 
tendency  on  the  part  of  contractors  to  hold  their  stocks  down 
until  after  the  inventory  period.  There  is  a  general  ten- 
dency to  mark  time  until  after  the  turn  of  the  year,  when 
renewed  activity  is  expected  with  a  considerable  degree  of 
confidence. 

Conduit. — There  has  been  little  change  in  the  demand 
for  this  material,  the  additional  5  per  cent  discount  an- 
nounced last  week  appearing  to  have  no  tendency  to  stim- 
ulate sales.  Under  the  new  discount  representative  jobbers' 
quotations  are:  For  J-in.  black  pipe  in  2,500-ft.  lots,  $46; 
i-in.,  |59,  and  1-in.,  %8.5  per  1,000  ft.  Galvanized  pipe  in 
the  same  sizes  is  quoted  at  $51,  $66  and  $94  per  1,000  ft. 
Jobbers'  stocks  are  good. 

Rubber-Covered  Wire.  —  Prices  have  stiffened  slightly 
during  the  past  week,  although  demand  remains  about  the 
same.  No.  14  rubber-covered  is  quoted  from  $6.50  up  to 
$6.93  per  1,000  ft.  in  5,000-ft.  lots. 

Flexible  Armored  Conductor. — Jobbers  liave  been  able  to 
increase  their  stocks  somewhat,  but  the  demand  continues 
very  active.  Prices  are  a  little  easier.  No.  14,  two-wire, 
single-strip,  is  quoted  at  $45  per  1,000  ft.,  and  double-strip 
at  $47  per  1,000  ft. 

Lamp  Cord. — No  change  in  price  has  been  announced  as 
yet.  No.  18,  cotton,  twi.sted,  is  quoted  at  $12.90  per  1,000  ft. 
and  the  parallel  at  $15.60  per  1,000  ft.  in  that  quantity. 
Stocks  arc  good  to  large. 

Heating  Appliances. — Orders  have  been  very  good  for  the 
past  week,  and  some  jobbers  who  ordered  sparingly  are  find- 
ing their  stocks  already  depleted.     There -has  been  a  heavy 


last-minute  rush  of  holiday  business  which  will  probably 
continue  through  the  present  week. 

Cleaners  and  Washers. — Jobbers  report  a  very  satisfac- 
tor>^  volume  of  vacuum  cleaner  sales  along  with  the  other 
Christmas  business.     Washing  machines  are  moving  slowly. 

B-X  Connectors. — .\n  advance  of  about  10  per  cent  in  the 
price  of  these  fittings  has  been  announced.  In  lots  of  1,000 
the  net  price  has  been  advanced  from  $36  to  $40  per  1,000. 


CHICAGO 

Although  wiring  materials  are  moving  steadily,  the  out- 
standing feature  of  the  week  has  been  the  start  of  active 
Christmas  trade.  Dealers  in  general  are  satisfied  with  the 
good  start  Christmas  buying  has  made  and  are  optimistic 
as  to  the  final  total  sales.  Heating  appliances,  especially 
ironers,  toasters  and  percolators,  are  going  well;  but  the 
keen  appreciation  of  price  values  is  still  felt  by  the  public 
and  results  in  sharp  competition  among  dealers.  The  in- 
terest aroused  by  broadcasting  grand  opera  is  still  sustained 
and  some  excellent  sales  have  been  obtained  on  radio  receiv- 
ing sets.  A  high-tension  manufacturer  announces  a  sale  of 
a  1,200-kw.  substation  for  a  dredge  on  the  Mississippi  River 
and  states  that  the  power  is  obtained  from  a  transmission 
line  running  along  the  river  banks. 

Wire — No  remarkable  change  either  in  activity  or  volume 
has  been  noticed  this  week  in  wiring  materials.  However, 
the  steady  movement  has  been  sustained.  No.  14  rubber- 
covered  still  is  quoted  at  about  $6.60  per  1,000  ft.  in  5,000-ft. 
lots.  Weatherproof  varies  from  161  cents  a  pound  in  1,000- 
Ib.  lots  to  163  cents,  according  to  conditions  of  sale.  The 
base  on  bare  wire  is  16i  cents. 

Flexible  Armored  Conductor — This  is  also  holding  a 
steady  market  with  ample  stocks  on  hand  to  supply  the 
trade.  No.  14  two-wire  double-strip  sells  between  $45  and 
$47  per  1.000  ft.  in  5,000-ft.  lots. 

Conduit — Trade  in  conduit  remains  about  on  the  same 
level  it  held  during  the  last  few  weeks — that  is,  a  fair  but 
steady  movement.  Stocks  are  large  enough  to  supply  the 
needs  of  consumers.  Black  pipe  in  the  J-in.  size  sells  for 
about  $46  per  1,000  ft.  in  5,000-ft.  lots. 

Poles — The  10  per  cent  reduction  on  Northern  white  cedar 
had  little  effect  on  the  buying  market  of  this  territory. 
Although  a  few  orders  for  replacements  have  been  reported, 
the  majority  of  dealers  feel  that  this  equipment  will  not 
be  very  active  again  until   next  spring. 

Radio  Equipment — Dealers  report  marked  interest  and 
good  sales  on  receiving  equipment  due  to  the  broadcasting 
of  grand  opera.  Complete  sets  ranging  from  $30  to  $50 
seem  to  be  the  most  popular. 

Lamps — Activity  on  lamps  still  continues  and  dealers  re- 
port the  gas-filled  lamps  to  be  very  popular.  Movements 
of  75-watt  to  100-watt  lamps  for  industrial  purposes  have 
been  noted.  Demand  for  the  blue  gas-filled  bulbs  has 
increased. 

Dry  Cells — The  call  for  dry  cells  has  not  increased  very 
materially  for  the  Christmas  season,  but  jobbers  report  a 
fairly  steady  movement  on  this  line.  In  barrel  lots  of  100 
they  cost  about  $31  to  $33. 

Heating  Appliance.<a — Christmas  activity  on  these  appli- 
ances has  started  and  the  general  purchases  are  toasters, 
ironers.  percolators  and  waffle  irons.  Dealers  report  stocks 
sufficient  to  cover  the  trade. 


BOSTON 


Conservatism  in  buying  continues  to  dominate  the  trade, 
pending  the  completion  of  inventories  and  the  turn  of  the 
year.  Underlying  financial  conditions  are  maintaining  their 
improved  tone,  and  general  industry  is  looking  forward  to 
better  business  after  the  holidays.  In  the  textile  field,  mills 
are  extremely  active,  fair  business  is  being  handled  by  shoe 
factories  and  makers  of  smaller  electrical  specialties  are 
busy.  The  paper  trade  is  quieter  and  metal-working  plants 
are  reviving  but  slowly.  Good  weather  permits  the  con- 
tinuance of  building  operations  on  a  considerable  scale. 
Central-station  companies  are  busy  on  service  repair  work, 


1300 


ELECTRICAL     WORLD 


Vol.  78,  No.  26 


but  before  long  a  renewed  activity  in  the  installation  of  new 
services  is  likely  to  be  seen,  these  having  been  greatly  cur- 
tailed as  a  result  of  the  November  sleet  storm.  Hand-to- 
mouth  ordering  by  jobbers  and  by  contractor-dealers  con- 
tinues. The  indications  are  that  a  fair  holiday  trade  in  the 
less  expensive  electrical  conveniences  will  be  recorded. 

Wire— Rubber-covered  No.  14  sells  at  $6.7.5  per  1,000  ft. 
in  5,000  ft.  to  2.'5,0OO  ft.  lots,  prices  being  open  beyond  the 
latter  quantity.  Shipments  are  coming  in  well  from  the 
factories,  and  even  the  present  moderate  building  construc- 
tion total  absorbs  large  quantities  of  this  material.  Little 
bare  copper  wire  is  moving  except  for  telephone  toll  service. 
Weatherproof  is  dull  this  week. 

Fuses — Recent  price  fluctuations  have  disturbed  the  mar- 
ket not  a  little.  Plug  fuses  in  lots  of  500  up  to  30-amp. 
rating  are  selling  through  a  range  of  2-4  to  3h  cents  net. 
Light  demand  is  reported,  with  liberal  stocks.  With  dis- 
counts running  up  to  70  or  80  per  cent  off  li.st  in  some  cases 
and  wide  differences  among  manufacturers  as  to  quota- 
tions, conditions  are  very  unsteady.  A  firmer  tone  is  antici- 
pated soon. 

Lamps  —  Portable  lamps  are  active  in  the  retail  field. 
General  lamp  business  holds  up  well  and  deliveries  are  ex- 
cellent. The  temporary  recession  in  consumption  caused 
by  interrupted  service  in  outlying  districts  where  central- 
stations  were  hard  hit  by  the  recent  stoi-m  is  not  likely  to 
make  much  of  a  "dent"  in  sales. 

Motors — Little  more  than  "pick-up"  business  is  apparent 
in  the  motor  field  this  week,  but  small  order  installations 
are  going  in  constantly  and  helping  to  "sell"  the  motoriza- 
tion idea  to  industrial  and  mercantile  concerns.  Stocks  are 
very  representative  and  industrial  betterment  requirements 
are  being  readily  met. 

Rigid  Conduit — Prices  are  steady,  with  spotty  demand. 
Stocks  are  not  very  heavy,  and  ordering  is  confined  chiefly 
to  needs  plainly  in  sight.  Building  operations  have  not  yet 
increased  to  a  point  which  strains  the  local  supply  to  any 
extent. 

Radiators — These  units  are  being  actively  featured  in  the 
holiday  trade,  and  sales  are  distinctly  encouraging.  Plenti- 
ful supply  is  noted. 

Washers  and  Cleaners — A  few  washers  are  moving  and 
cleaners  still  keep  up  a  fair  flow  into  the  hands  of  retailers, 
but  nothing  striking  characterizes  this  trade  except  very 
acute  competition  for  business.  Close  attention  to  service 
is  a  factor  in  today's  washer  sales.  Intensive  canvassing  is 
yielding  sonie  returns,  but  buying  cannot  be  called  good. 

Hollow  Ware — Socket  appliances  for  the  table  and  boudoir 
are  in  considerable  demand.  Jobbers  are  not  buying  much 
for  stock  and  there  are  no  general  indications  of  a  shortage 
of  any  type  so  far,  although  some  makes  of  heating  equip- 
ment were  pretty  well  moved  out  of  stock  at  the  beginning 
of  the  week. 

ATLANTA 

As  was  to  be  expected,  the  volume  of  business  in  jobbing 
lines  has  fallen,  off  during  the  past  week  on  account  of 
purchasers  desiring  to  reduce  stocks  to  a  low  figure  for 
inventory.  The  retail  business,  however,  reports  consider- 
able activity,  especially  in  the  holiday  goods  line.  Special- 
ties are  moving  better  than  was  anticipated  two  weeks  ago 
and  with  a  little  cold  weather  will  show  even  better  results 
within  the  next  ten  days.  Building  activities  throughout  the 
section  continue  to  furnish  a  very  fair  volume  of  work  for  the 
electrical  contractors,  but  keen  competition  has  served  to 
reduce  the  margin  of  profit  so  low  in  some  cases  that  jobs 
are  being  taken  at  what  amounts  to  a  net  loss.  Construc- 
tion in  Atlanta  continues  very  brisk,  permits  for  the  first 
two  weeks  of  December  amounting  to  $322,000,  divided 
among  128  jobs.  All  indications  point  to  the  total  for  the 
year  exceeding  $11,000,000.  Some  pessimism  is  expressed 
regarding  the  outlook  for  the  first  sixty  or  ninety  days  of 
the  new  year  on  account  of  the  government's  estimate  of 
the  cotton  crop,  the  fear  being  that  this  estimate  will  cause 
another  break  in  the  price  of  cotton.  Should  the  break 
occur,  general  business  will  suffer  accordingly.  Some  dis- 
appointment over  the  citinis  crop  in  Florida  is  to  be  noted, 


the  storm  of  several  weeks  ago  having  caused  a  large 
amount  of  the  fruit  to  be  dumped  on  the  market,  thus 
breaking  the  anticipated  price. 

Meters — A  very  satisfactory  volume  of  business  is  re- 
ported, especially  in  the  5-amp.  and  10-amp.,  two-wire 
sizes.  One  of  the  largest  jobbers  reports  a  growing  tend- 
ency in  the  larger  centers  to  purchase  an  increasing  pro- 
portion of  their  meters  in  the  10-amp.  size.  Stocks  are  in 
good  condition  throughout  the  line. 

Distributing  Transformers — Some  increase  in  the  volume 
of  sales  is  to  be  noted,  the  demand  coming  from  all  over 
the  district  generally  for  the  5,  7i  and  10-kw.  sizes.  A 
price  reduction  of  7  per  cent  became  effective  on  Dec.  12. 
Local   stocks   are   in   good  shape. 

High-Tension  Transformers — Quite  a  number  of  satis- 
factory orders  have  been  received  for  apparatus  of  11,000 
volts  to  66,000  volts,  while  an  increasing  number  of  in- 
quiries are  also  being  received,  the  sizes  varying  from  50 
kva.  to  1,500  kva.     Shipments  are  from  stock  to  12  weeks. 

Electric  Toys — The  poor  outlook  of  two  weeks  ago  has 
been  replaced  by  a  brisk  demand  for  the  more  moderate- 
priced  electric  toys,  such  as  ranges,  washers  and  trains. 
It  is  anticipated,  however,  that  even  at  the  present  rate 
there  will  be  a  carry-over  in  this  line.  There  have  been 
some  sharp  price  reductions  within  the  past  ten  days. 

Sewing  Machines — This  line  continues  inactive,  despite 
price  reductions  and  dealers'  efforts  to  move  their  stocks. 
Little  renewed  activity  is  expected  before  early  spring.  All 
jobbers  have  good  to  heavy  stocks  on  hand. 

Vacuum  Cleaners — There  is  quite  a  noticeable  Christmas 
demand  for  this  article,  especially  in  the  moderate-priced 
machine.  Sufficient  quantities  are  on  hand  to  satisfy  re- 
quirements, while  shipments  are  reported  good. 

Christmas  Tree  Outfits — Sales  in  this  line  are  quite  satis- 
factory, though  there  is  considerable  price  cutting  by  some 
firms  who  allowed  themselves  to  overstock,  some  sixteen- 
light  sets  being  offered  to  the  consumer  as  low  as  $3.50 
per  set. 

Hollow  Ware — All  jobbers  in  this  section  report  brisk 
sales  in  this  line  for  the  holiday  trade,  refill  orders  having 
begun  to  be  quite  in  evidence.  Stocks  are  on  hand  in  suffi- 
cient quantities  to  meet  the  demand. 


ST.  LOUIS 

Industrial  construction  work  is  gradually  and  consistently 
assuming  larger  proportions,  but  a  vast  amount  of  construc- 
tion of  all  kinds  still  awaits  a  settlement  of  labor  and 
material  prices.  A  vote  is  now  being  taken  by  the  various 
craftsmen  on  a  general  wage  reduction  from  $1.25  to  $1  per 
hour,  and  if  an  affirmative  decision  is  reached  construction 
work  on  a  large  scale  will  be  opening  in  a  very  few  months. 
Building  permits  for  the  city  of  St.  Louis  w^ere  less  in  No- 
vember than  in  any  month  since  March,  being  $975,125,  of 
which  $75,000  was  for  five  new  manufactories  and  work- 
shops. However,  the  amount  compares  favorably  with  that 
for  the  same  month  of  last  year,  which  was  $525,730. 

Municipalities  are  not  making  extensive  changes  in  their 
electric  systems,  though  quite  a  bit  of  work  is  under  con- 
templation. The  difficulty  lies  in  an  aversion  to  additional 
bonded  indebtedness,  as  taxes  have  been  materially  in- 
creased with  the  establishment  of  higher  valuations,  and 
business  in  the  smaller  communities  is  dull  because  of  ad- 
verse agricultural  conditions.  The  utility  companies,  how- 
ever, are  securing  additional  capital  and  are  steadily  mak- 
ing plant  additions.  Several  small  transmission  lines  in  this 
territory  are  now  under  construction  and  many  more  are 
being  actively  considered.  Manufacturers  are  increasing 
their  production,  but  are  slow  in  making  changes  or  addi- 
tions of  magnitude  to  their  equipment,  pending  more  active 
business  conditions. 

■\Vire — Considerable  variation  is  found  in  prices  of  rubber- 
covered,  depending  on  the  make  of  the  wire  handled.  Quota- 
tions on  No.  14  vary,  in  10.000-ft.  lots,  from  $6.25  to  $6.87 
per  1,000  ft.  Stocks  are  in  good  condition  and  a  reasonable 
demand  continues.  The  base  price  on  bare  is  15  cents  per 
pound  and  that  on  weather-proof  is  15i  cents  per  pound. 
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Safety  Switches — Some  report  that  business  is  good  and 
others  that  it  is  very  dull.  The  industrial  types  are  moving 
slowly,  but  there  is  a   good  demand  for  entrance  types. 

Flashlamps' — The  demand  has  been  exceeding  the  supply 
of  the  spotlight  type  of  flashlamps.  Stocks  this  week  are 
satisfactory,  but  difficulty  has  been  experienced  in  getting 
sufficient  shipments  from  the  factories.  Sales  of  flashlamp 
batteries  are  strong.  A  new  type  of  unit  cell  is  finding 
especial  favor. 

Dry  Cells — The  railroads  are  well  stocked  from  the  heavy 
buying  at  the  time  of  the  threatened  strike,  but  neverthe- 
less the  demand  has  remained  strong.  Stocks  are  slightly 
low.  The  regular  is  priced  at  31  cents  and  the  igniter  at 
32  cents,  both  in  barrel  lots. 

Tubes — Sales  are  improving  and  stocks  are  in  good  shape. 
The  2i-in.  size  is  priced  at  $5.75  per   1,000  in  barrel  lots. 

Lightning  Arresters — Good  sales  obtain  in  the  compres- 
sion type,  especially  for  2,300-volt  circuits.  Several  small 
transmission  line  extensions  are  under  way  in  southern 
Illinois  and  inquiries  are  being  received  for  a  number  of 
others  in  the  territory.  Stocks  are  in  line  with  the 
requirements. 

Motors — No  appreciable  increase  in  demand  has  been 
noticed  as  a  result  of  the  recent  price  reductions  in  three- 
phase  motors,  but  an  increased  interest  in  the  conversion 
of  belt-driven  plants  to  electric  drive  is  developing  as  a 
result  of  the  lower  costs. 


SEATTLE— PORTLAND 

Merchants  report  many  shopping  but  fewer  buying  than 
usual  at  this  time  of  the  year.  Purchases  are  more  for 
the  necessities  than  for  luxuries.  Lumber  production  con- 
tinues somewhat  below  normal,  being  14  per  cent  low  for 
the  week  ended  Dec.  10.  Shipments  for  the  same  week 
showed  a  material  decrease,  amounting  to  28  per  cent  below 
production.  New  business,  however,  was  only  11  per  cent 
below  production.  The  lumber  business  for  1921  shows  a 
remarkable  increase  over  that  of  1920,  especially  as  regards 
shipments  to  Japan,  which  it  is  estimated  will  reach  200,- 
000,000  ft.  as  compared  with  77,000,000  ft.  for  1920  and 
39,000,000  ft.  in  1919.  Rumors  are  current  that  several  large 
orders  have  been  placed  with  Northwest  mills  which  will 
create  a  very  heavy  demand  for  the  spring.  Electrical  job- 
bers are  well  satisfied  with  the  pro/ress  which  business  is 
making  toward  normal.  They  report  a  satisfactory  market 
in  most  lines  and  in  specialties  which  are  most  aff'ected 
by  the  Christmas  demand.  In  many  cases  the  past  week's 
sales  have  exceeded  expectations.  Retailers  of  Seattle  were 
unusually  timid  this  year  in  the  matter  of  laying  in  stocks 
of  Christmas  goods.  They  purchased  sparingly  in  order  to 
avoid  overstocking,  and  as  a  result  of  this  policy  many  of 
them  and  some  jobbers  are  already  sold  out  in  certain  lines 
and  a  shortage  exists  which  cannot  be  met.  Some  lines  of 
jobbers'  stocks  in  Portland  are  running  very  low,  but  other 
jobbers  are  well  supplied  in  these  lines,  and  it  would  seem 
that  unless  there  is  an  unusual  last-minute  demand  local 
stocks  can  be  depended  on  to  take  care  of  the  Christmas 
business. 

There  is  a  slight  upward  trend  in  prices  on  some  materials. 
The  cost  on  stanflard  and  carton  package  quantities  of 
switches,  switch  plates,  conduit  boxes,  etc.,  remains  practi- 
cally unchanged,  but  on  these  same  articles  in  less  than 
carton  lots  certain  advances  have  been  made  which  means 
that  hand-to-mouth  buying  on  the  part  of  contractors  and 
dealers  will  be  more  expensive  than  it  has  been  and  they 
will  necessarily  have  to  cut  their  profits  and  add  the  increase 
on  to  the  customer  or  buy  in  somewhat  larger  quantities. 
This  will  probably  have  the  effect  of  eliminating  somewhat 
the  short  buying  which  has  existed  for  some  time. 

Wire. — The  movement  in  rubber-covered  wire  has  been 
very  sati-sfactory  and  prices  have  remained  steady  during 
the  past  week.  Stocks  are  good.  Xo.  14  is  quoted  at  $7 
per  1,000  ft.  in  5,000  ft.  lots.  Seattle  quotes  No.  12  at 
$9.20  and  Portland  at  $10.20  per  1,000  ft.  in  5,000  ft.  lots. 
Weatherproof-wire  prices  have  stiffened  and  demand  is 
good.    No.  6  is  quoted  at  $19  and  No.  8  at  $20  per  100  lb. 


SAN  FRANCISCO 

The  dry  weather  has  enabled  building  to  be  carried  on 
without  interruption,  Los  Angeles  maintaining  its  high 
record  and  San  Francisco  steadily  recovering  from  its  mid- 
season  slump.  Architects  claim  to  have  estimated  much 
work  so  far  unreleased,  so  that  a  good  start  for  1922  is 
assured.  Rain  is  urgently  needed  because  the  soil  is  dry 
and  hard. 

Lamp  Cord — New  lamp-cord  prices  are  in  the  nature  of  a 
general  adjustment,  a  slight  increase  in  silk  and  reinforced 
being  noted  with  a  10  per  cent  decrease  in  cotton-covered. 
The  following  prices  will  give  an  idea  of  the  market:  No. 
18,  cotton-covered,  twisted,  $12  per  1,000  ft.;  No.  18,  silk, 
twisted,  $28.50  per  1,000  ft;  No.  18  cotton,  reinforced,  $24 
per  1,000  ft. ;  all  for  coil  lots,  the  maximum  quantity  sched- 
uled. There  has  been  a  sharp  increase  in  the  demand  for 
No.  18  cotton-covered,  which  has  cut  doviTi  stocks. 

Conduit. — A  decrease  of  about  5  per  cent  has  been  regis- 
tered, J-in.  black  now  selling  for  $6.25  per  100  ft.  and  gal- 
vanized for  $6.75  per  100  ft.  in  10,000-ft.  lots,  with  carloads 
5  per  cent  lower.  The  call  is  better,  but  local  stocks  are 
so  far  entirely  adequate. 

Boxes  and  Covers—Here  increase  is  noted,  the  new  dis- 
count being  40  per  cent  on  galvanized,  which  is  10  per  cent 
higher  than  previously.  This  price  is  for  1,000  pieces  as- 
sorted in  standard  packages.  Such  orders  are  rather  rare, 
the  usual  sale  being  in  packages  for  a  few  stock  sizes  at 
an  advance  of  10  per  cent. 

Tapes — Commercial  friction  nAber  tape  is  quoted  at  39 
cents  per  pound.  Nearly  all  the  demand  is  for  50  lb.  or 
smaller  quantities  at  an  advance  of  10  to  15  per  cent.  The 
sudden  increase  in  call  reduced  some  of  the  jobbers'  stocks 
to  the  emergency  buying  point.  Tape  stock  is  a  good 
barometer  of  demand  because  at  this  distance  from  the 
point  of  manufacture  it  is  manifestly  unwise  to  stock  be- 
yond the  demand  or  legitimate  expectations  of  an  increased 
demand. 

Holiday  Good.s — A  disappointing  cessation  to  what  ap- 
peared to  be  the  promise  for  a  brisk  holiday  season  is  re- 
ported. It  is  a  fact,  however,  that  holiday  business  in  all 
lines  will  be  below  last  year's  sales  and  that  electrical 
goods  are  more  than  holding  their  own  when  the  propor- 
tionate rate  of  decrease  is  figured.  Smaller  devices  and 
Christmas  tree  outfits  make  up  the  bulk  of  the  call. 


SALT  LAKE  CITY— DENVER 

The  past  week  was  somewhat  disappointing  in  volume  of 
pre-Christmas  sales.  Luckily  for  the  electrical  dealers,  buy- 
ers are  turning  more  to  useful  gifts  and  electrical  appliances 
are  having  a  fair  run.  A  seasonable  snowstorm  has  come 
to  the  intermountain  country  and  is  being  counted  on  as 
a  stimulator  of  holiday  business.  A  cold  wave  has  halted 
outside  concrete  work,  and  as  a  result  building  is  con- 
tinuing only  on  the  inside.  It  is  declared  that  prices  of 
lumber  and  building  hardware  have  finally  hit  the  bottom 
and  that  this  stabilized  condition  will  promote  construction 
in  the  spring.  The  average  price  of  lumber  was  about  70 
cents  in   1920.     It  has  now  dropped  to  about  50  cents. 

Banks  are  gradually  acquiring  more  funds  available  for 
loans,  and  the  tendency  to  force  liquidation  on  their  debtors 
is  growing  less  marked.  As  the  year  draws  to  a  close 
business  in  the  Mountain  Stat«>s  is  congratulating  itself  on 
the  comparatively  small  number  of  failures.  Some  sections 
have  been  hard  hit  and  are  just  now  struggling  through 
the  most  critical  period.  There  is  a  certain  widespread 
and  general  improvement,  however.  Public  confidence  in  a 
better  future  for  business  and  returning  prosperity  is  re- 
flected in  a  sustained  revival  of  bond  buying.  Prevailing 
retail  prices  on  electrical  merchandise  are  about  as  fol- 
lows: Percolators,  $10  and  up;  curling  irons,  $6.25  and  up; 
electric  sewing  machines,  $58  and  up;  washing  machines, 
$80  and  up;  heating  pads,  $6.75  and  up;  toasters,  $6.75  and 
up;  electric  irons,  $6.75  and  up;  grills,  $12.50  and  up. 
Vibrators  are  quoted  as  low  as  $4.29.  Toy  trains  and  Christ- 
mas tree  lighting  units  are  moving  well.  Dealers  are  stock- 
ing only  as  their  needs  require.  There  is  evidence  of  con- 
siderable uncertainty  about  the  future  of  prices. 
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Torrington  Reports  Heavy 
Demand  for  Cleaners 

A  phenomenal  increase  in  electric 
vacuum-cleaner  sales  is  reported  by  the 
Torrington  Company,  Torrington,  Conn. 
G.  Q.  Porter,  general  manager  of  the 
company,  recently  issued  the  statement 
that  orders  to  date  for  the  present 
quarter  are  270  per  cent  of  those  to 
the  corresponding  date  of  the  previous 
quarter.  Billings  of  the  company 
showed  a  30  per  cent  increase  over  the 
quarter  before.  Mr.  Porter  attributes 
much  of  this  improvement  in  business 
to  more  intensive  sales  efforts,  coupled 
with  the  offer  of  free  attachments  with 
each  cleaner,  a  feature  which  was  not 
in  effect  during  the  previous  quarter. 


ment  of  the  company  says,  "has  in- 
dicated that  the  cost  of  production  in 
Germany  is  so  much  lower  than  in  the 
United  States  that  it  is  hopeless  at  this 
time  to  compete  in  many  foreign  mar- 
kets with  goods  of  American  manu- 
facture." 

The  entire  line  of  the  company  will 
continue  to  be  exported  for  some  time. 
German  manufacture  of  the  company's 
electric  industrial  tractors  is  not  con- 
templated immediately,  and  the  prin- 
cipal products  of  the  new  plant  for  the 
time  being  will  be  blocks  and  hardware. 


Lighting  Fixture  Council 
Wants  Slogan 

A  contest  for  a  slogan  which  will 
best  epitomize  the  benefits  of  lighting 
has  been  inaugurated  by  the  National 
Council  of  Lighting  Fixture  Manufac- 
turers. This  movement  was  started  by 
E.  F.  Guth,  president  of  the  St.  Louis 
Brass  Company,  and  the  executive  com- 
mittee of  the  National  Council  has 
offered  prizes  of  $100  for  the  best  slo- 
gan and  $.50  for  the  next  best.  The 
desire  of  the  council  is  to  have  a  motto 
which  will  express  in  a  few  words  the 
value  of  good  lighting  in  the  home 
and  in  the  social  and  business  life  of  the 
country. 


St.  Louis  Electrical  Men 
Prepare  for  Show 

The  executive  committee  of  the  St. 
Louis  Electrical  Board  of  Trade  has 
decided  to  form  a  corporation  for  the 
actual  management  of  and  respon- 
sibility for  the  electric  show  to  be  held 
there.  The  first  board  of  directors  of 
the  corporation  is  to  consist  of  C.  E. 
Michel,  J.  S.  Tritle,  J.  N.  Goodell,  H.  D. 
McBride  and  E.  .1.  Spencer.  The  name 
of  the  corporation  is  to  be  the  St. 
Louis  Electrical  Board  of  Trade  Ex- 
position Company. 


Yale  &  Towne  to  Have 
German  Plant 

The  Yale  &  Towne  Manufacturing 
Company,  manufacturer  of  locks,  build- 
ers' hardware  and  material-handling 
equipment,  such  as  electric  industrial 
tractors,  has  announced  that  it  will 
soon  establish  a  factory  in  Germany  to 
avail  itself  of  the  low  production  costs 
provaling  in  that  country  and  in  an 
effort  to  regain  its  foreign  business, 
which  has  been  practically  wiped  out 
on  account  of  the  war.  Peter  F.  Augen- 
braun,  who  for  years  has  been  a  de- 
partment head  in  the  Stamford  plant, 
will  have  charge  of  the  German  plant, 
which  is  to  be  established  near  Ham- 
burg. 

"A  recent  investigation,"  the  state- 


Ford  Company  Orders  Largest 

Electric  Furnace 

The  Ford  Motor  Company,  Detroit, 
has  ordered  from  the  Electric  Furnace 
Construction  Company,  908  Chestnut 
Street,  Philadelpbia,  the  largest  electric 
melting  furnace  ever  designed.  The 
furnace  is  of  9,000-kva.  capacity  and  is 
designed  with  six  electrodes.  The  bot- 
tom is  of  the  "Greaves-Etchells"  bot- 
tom-conducting type,  similar  to  those 
already  installed  and  on  order  for  the 
company.  This  furnace  is  to  be  the 
principal  melting  unit  of  the  new  bat- 
tery of  electric  furnaces  being  put  down 
at  the  Ford  Company's  River  Rouge 
works. 


Duquesne  Electric  Buys  Plant 
It  Has  Occupied 

The  Duquesne  Electric  &  Manufac- 
turing Company,  Pittsburgh,  rebuilder 
of  electrical  machinery,  has  bought  the 
plant,  site  and  buildings  in  the  East 
Liberty  industrial  district,  which  it  has 
occupied  for  the  past  five  years.  Be- 
sides this  property,  it  has  acquired 
22,000  sq.ft.  of  ground  adjoining  the 
plant  for  expansion  purposes.  The 
company  is  completely  equipped  for 
handling  electrical  machinery  of  any 
size,  the  plant  being  on  a  railroad  and 
fitted  with  electric  cranes.  It  is  the 
intention  of  the  company  to  erect  an 
additional  building  on  that  part  of  the 
property  at  Hamilton  Avenue  and 
Broad  Street. 


Friction  Tape  Market  Outlook 
Brighter 

Signs  of  increasing  confidence  in  the 
friction  tape  market  are  apparent  and 
the  outlook  for  next  year  is  very  prom- 
ising, according  to  a  statement  to  a  rep- 
resentative of  the  Electrical  World 
by  P.  G.  Alexander,  manager  tape 
department,  Boston  Woven  Hose  & 
Rubber  Company,  Cambridge,  Mass. 
Business  began  to  pick  up  well  in  Sep- 
tember and  with  some  fluctuations  has 
continued  to  hold  good  gains  since. 
Jobbers  are  buying  somewhat  more 
freely,  although  purchases  for  distrib- 
uters' stocks  are  not  very  active  as  yet. 
Considerable  scattered  building  is  be- 
ing done  and  this  absorbs  increasing 
production.  Some  manufacturing  is 
being  done  for  factory  stocks  in  order 
to  make  prompt  shipments.  Mr.  Alex- 
ander said  that  orders  from  abroad  are 
gaining  somewhat,  Australia  and  other 
points  having  made  comm'tments  re- 
gardless of  the  exchange  situation. 
Raw  materials  are  more  costly  than 
earlier  in  the  year,  and  some  stiffening 
in  prices  is  not  unexpected. 


Anaconda  Copper  and  American  Brass  Announce 
Plans  for  Merger 

Will  Be  Union  of  Largest  Producer  and  Largest  Consumer  in  World — 
Plan  Approved  Subject  to  Working  Out  Details 


Plans  for  what  is  thought  to  be  one 
of  the  most  important  mergers  affect- 
ing the  electrical  industry  in  some 
years  were  announced  last  week  when 
large  stockholding  interests  of  the 
Anaconda  Copper  Mining  Company  and 
the  American  Brass  Company  met  in 
New  York  to  discuss  a  merger  of  the 
latter  company  with  the  Anaconda  com- 
pany. This  will  bo  accomplished,  ac- 
cording to  John  A.  Coe,  president  of 
the  brass  concern,  through  the  offering 
to  American  Brass  shareholders  of  an 
opportunity  to  obtain  in  the  near  future 
an  option  to  dispose  of  their  holdings 
to  the  Anaconda  company  at  $1,')0  cash 
per  share  and  three  shares  of  Ana- 
conda. Figuring  each  share  of  Ana- 
conda worth  $50,  the  transaction  will 
involve  a  total  payment  to  American 
Brass   shareholders  of  $45,000,000. 

This  offer,  it  was  stated,  will  be  con- 
ditional upon  the  deposit  of  at  least  51 
per  cent  of  the  outstanding  American 
Brass  capital  stock.  The  period  in 
which  these  shareholders  may  signify 
their  assent  to  the  deal  will  probably 
last  through  January. 

There  were  present  at  last  week's 
meeting  stockholders  approximating  40 
per  cent  of  tlie  brass  company's  stock. 


and  these  representatives  unanimously 
app'roved  the  merger  plan,  subject  to 
working  out  of  the  details.  A  commit- 
tee was  formed  for  this  purpose.  If 
and  when  the  consolidation  is  com- 
pleted, the  American  Brass  working 
organization  will  continue  as  at  present. 

"The  American  Brass  Company,  it  was 
stated  by  John  D.  Ryan,  chairman  of 
the  board  of  the  Anaconda  company,  is 
the  largest  single  consumer  of  copper 
and  zinc  in  the  world,  while  the  Ana- 
conda is  the  largest  single  producer. 
.American  Brass  in  its  peak  vear 
turned  out  600,000,000  lb.  of  the  metal, 
or  40  per  cent  of  the  country's  entire 
output.  Negotiations  for  the  acquisi- 
tion of  the  brass  company  have  been 
going  on  for  the  past  six  months,  he 
said,  and  a  letter  will  soon  be  sent 
out  to  Anaconda  stockholdei-s,  asking 
them  to  approve  the  transaction. 

The  merging  of  these  t\vo  companies 
has  been  followed  by  talk  of  other 
copper  mergers.  The  American  Smelt- 
ing &  Refining  Company,  the  Kenne- 
cott  Copper  Corporation  and  the  Utah 
Copper  Company  are  being  mentioned 
together,  while  another  group  may  in- 
clude Inspiration,  Magma,  Calumet  & 
Arizona. 
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Philadelphia  to  Have  Foreign 
Trade  Convention 

The  ninth  convention  of  the  National 
Foreign  Trade  Council,  it  is  announced, 
will  be  held  in  Philadelphia  May  10,  11 
and  12,  1922.  Previous  meetings  have 
been  held  in  St.  Louis,  New  Orleans, 
Pittsburgh,  Cincinnati,  Chicago,  San 
Francisco  and  Cleveland.  The  aim  of 
the  convention,  according  to  0.  K. 
Davis,  secretary  of  the  council,  will 
be  partly  to  show  that  the  foreign 
trade  of  the  country  must  be  expanded 
if  the  United  States  is  to  enjoy  any 
real  domestic  prosperity,  as  since  1913 
the  capacity  of  American  farms  and 
factories  has  been  so  increased  that 
our  former  "normal''  exports  are  not 
nearly  great  enough  to  absorb  the 
surplus  over  and  above  domestic  con- 
sumption. 

Holophane  to  Have  Lighting 

Exhibits  at  Office 

The  Holophane  Glass  Company,  Inc., 
has  moved  its  New  York  office  and 
showroom  from  its  old  quarters  at  340 
Madison  Avenue  to  the  Canadian  Pacific 
Building  at  342  Madison  Avenue.  The 
new  office  is  illuminated  scientifically,  a 
uniform  illumination  of  10  foot-candles 
being  obtained.  The  office  is  to  be  used  as 
an  exhibit  of  proper  office  illumination. 
Show  -  window  -  lighting  exhibits  have 
been  installed  for  the  benefit  of  elec- 
trical contractors. 


of  overdue  accounts  reported,  there 
being  4,080  reports  with  a  value  of 
$735,053,  28  per  cent  more  than  the 
previous  year.  However,  67  per  cent 
of  these  were  settled  before  it  became 
necessary  to  post  them.  It  was  neces- 
sary to  post  1,464 'cases  for  $259,641, 
an  increase  over  1920  of  100  per  cent  in 
number  and  amount.  Of  these  80  per 
cent  were  finally  settled.  It  will  be 
seen  that  while  payment  of  many  ac- 
counts was  delayed  longer  than  in  1920, 
a  satisfactory  settlement  was  arrived  at 
in  a  correspondingly  large  number  of 
cases. 

G.  H.  Potter,  Sprague  Electric  Works, 
and  W.  J.  Kranzer,  Crannell-Xugent- 
Kranzer,  were  elected  directors  for  a 
three-year  term.  Election  of  other 
officers  was  set  for  Dec.  21. 


Wilson  Company  Moves  Plant 

to  New  York 

The  Wilson  Welder  &  Metals  Com- 
pany, formerly  at  253  Thirty-sixth 
Street,  Brooklyn,  recently  moved  its 
offices  and  factory  to  132  King  Street, 
New  York.  The  company  in  its  new 
location  will  have  15,000  sq.ft.  of  floor 
space  for  factory  purposes,  a  consider- 
able increase  over  its  former  plant.  The 
move  was  made  necessary  by  increasing 
business.  Thomas  B.  Hasler  has  just 
been  elected  president  of  the  company. 


Intelligent  Credit  Hope  of  World, 
Banker  Tells  Credit  Men 

The  intelligent  extension  of  credit  by 
America  to  the  rest  of  the  world  is  the 
best  means  to  put  industry  back  on  a 
.sound  footing,  according  to  Willis  H. 
Booth,  vice-president  Guaranty  Trust 
Company,  who  spoke  at  the  annual  din- 
ner of  the  New  York  Electrical  Credit 
Association  on  Dec.  14.  America  is 
now  the  credit  center  of  the  world,  said 
Mr.  Booth,  and  though  the  comparative 
inexperience  of  American  bankers  in 
international  trade  is  a  handicap,  the 
job  is  ours  and  must  be  done  intelli- 
gently. The  first  thing  to  do  is  to  work 
for  a  restoration  of  a  sound  basis  of 
credit  rather  than  to  attempt  to  solve 
the  problem  by  inventing  machinery  for 
the  use  of  credit,  and  to  accomplish 
this  America  must  help  business  in 
Europe  and  South  America  to  get 
started  by  trading  with  them.  Various 
South  American  countries,  Mr.  Booth 
disclosed,  were  on  the  verge  of  a  trade 
breakdown  last  spring,  which  would 
have  caused  large  losses  to  American 
manufacturers.  The  banks  came  to  the 
rescue,  however,  and  at  present  busi- 
rjess  there  is  gaining.  Cuba  still  remains 
a  bad  spot. 

The  report  of  the  secretary  showed 
a  larire  increase  in  number  and  value 


G.  E.  Billings  Expected  to  Reach 
$220,000,000  in  1921 

Billings  of  the  General  Electric  Com- 
pany for  1921  should  reach  $220,- 
000,000,  if  the  rate  of  billings  averaged 
in  the  first  nine  months  of  the  year 
continue  until  Jan.  1.  This  is  approxi- 
mately 80  per  cent  of  billings  in  1920, 
which  totaled  $275,758,000,  or  $43,000,- 
000  under  orders  received.  There  is 
every  reason  to  believe,  the  statement 
says,  since  the  ratio  has  continued  dur- 
ing the  present  quarter  that  net  sales 
billed  will  actually  reach  $220,000,000. 

Bookings  for  the  first  nine  months  of 
the  vear  indicate  an  annual  total  of 
$180,000,000,  which  is  approximately 
60  per  cent  of  the  capacity  of  all  the 
plants  of  the  company.  The  company's 
unfilled  orders  on  the  books  at  the  close 
of  last  year  stood  at  $111,000,000. 
There  was  a  margin  of  somewhat  over 
$50,000,000  against  which  the  company 
could  operate  over  its  booking  rate. 
Unfilled  orders  are  usually  kept  around 
$50,000,000. 

Present  conditions  would  seem  to  in- 
dicate that  buying  is  again  on  the  up- 
ward path.  The  company  has  pointed 
out  in  a  recent  statement  that  public 
utilities  have  funds  in  hand  for  expan- 
sion and  that  when  they  enter  the  field 
the  manufacturing  capacity  of  the 
company  will  not  be  in  excess  of  what 
is  necessary. 

Benjamin  Plans  Dealer  Aid 
Campaign 

A  plan  of  direct-hy-mail  advertising 
to  prospects  of  contractor-dealers  is 
being  formulated  by  the  Benjamin 
Electric  Manufacturing  Company,  Chi- 
cago. Dealers  are  to  be  invited  by  the 
Benjamin  company  to  submit  lists  of 
local  "prospects,"  to  whom  the  Benja- 
min company  will  send  advertising 
matter  direct,  while  at  the  same  time 
calling  attention  to  the  fact  that  the 
particular  contractor-dealer  is  carrying 
a  stock  of  the  products  advertised. 


Reasons  for  Prcsperity  Outlined 
by  Laclede-Christy 

In  the  thirteenth  semi-annual  chart 
letter  got  out  by  Laclede-Christy,  St. 
Louis,  are  pointed  out  a  large  number 
of  reasons  why  the  year  1922  should 
see  a  return  to  a  condition  of  stable 
prosperity.  The  letter  asserts  that  busi- 
ness has  always  moved  in  up-and-down 
cycles  and  cites  the  good  business  fol- 
lowing the  slumps  of  1903,  1908  and 
1911  as  proofs.  It  is  logical,  it  con- 
tinues, that  1922  is  scheduled  for  a  pe- 
riod of  real  activity. 


Okonite  Company  Opens 
Atlanta  Branch 

The  Okonite  Company,  Passaic,  N.  J., 
manufacturers  of  insulated  vi'ires  and 
cables,  tape  and  loom,  has  opened  a 
branch  office  at  1513  Candler  Building, 
Atlanta,  Ga.  The  branch  is  to  be  in 
charge  of  John  L.  Phillips,  while  E.  A. 
Thornwell  will  be  Southeastern  sales 
representative.  The  territory  served  by 
this  office  includes  Noi-th  and  South 
Carolina,  Georgia,  Tennessee,  Alabama, 
Florida  and  the  city  of  New  Orleans. 


Habirshaw  Company  Explains 
Receivership  Reasons 

The  present  condition  of  the  Habir- 
shaw Electric  Cable  Company,  Inc., 
and  the  reasons  for  the  recent  appoint- 
ment of  a  receiver  are  given  at  some 
length  in  a  statement  published  in  the 
December  Wire  Message,  the  house 
organ  of  the  company.  Since  last  June, 
it  is  stated,  loans  have  not  been  in- 
creased. Administration,  operating 
and  miscellaneous  expenses  have  been 
reduced  58  per  cent  compared  with  last 
January.  Business  has  increased  in 
the  meantime  and  most  of  the  stock 
accumulated  before  the  depression  has 
been  wiped  out.  A  net  profit  has  been 
made  every  month  since  and  including 
last  June,  and  each  month  has  shown 
a  substantial  gain  over  the  previous  one. 
A  rigid  account  of  expenditures  is 
being  kept. 

The  Bridgeport  plant  is  running 
double  shift  with  enough  work  on 
hand  and  in  sight  to  keep  it  running  to 
capacity  until  March  or  April.  The 
Glenwood  plant  is  running  at  part  ca- 
pacity with  seasonal  improvement  ex- 
pected in  February.  The  Dock  Street 
plant  has  been  closed  all  year  and  prob- 
ably will  not  be  reopened  for  some  time. 
The  bare  wire  plant  is  operating  with- 
out loss. 

The  receivership,  it  is  stated,  was 
due  to  the  inflation  of  the  company's 
plant  and  facilities  to  supply  the  gov- 
ernment with  wire  and  to  the  wholesale 
cancellation  of  government  contracts 
after  the  armistice,  as  well  as  to  the 
slump  in  business  during  the  past  year. 
Confidence  is  expressed  that  the  com- 
pany will  be  back  on  its  Teet  with  the 
return  of  prosperity. 


National  Illuminating  Appliance 
Changes  Name 

The  Cook-Art  Illuminating:  Products 
Corporation  is  the  new  name  of  the 
National  Illuminating  Appliance  Com- 
pany, 225  Fifth  Avenue,  New  York. 
The"  factory  of  the  company,  formerly 
located  at  255  West  Forty-fourth  Street, 
has  been  moved  to  115  East  Twenty- 
sixth  Street,  where  it  will  have  con- 
siderably enlarged  quarters.  The  com- 
pany manufactures  art  lamp  shades  and 
illuminating  displays.  M.  K.  Kassony 
is_prcsident. 

The  Bullock  Manufacturing  Company, 

manufacturer  of  lighting  equipment 
and  fixtures,  has  removed  its  plant  from 
408  West  Thirteenth  Street  to  356-58 
West  Fortieth  Street,  where  it  will  have 
approximately  four  times  as  much 
manufacturing  space. 

The  American  Electric  Supply  Com- 
pany, 953  West  Washington  Street, 
Chicago,  has  awarded  contract  for  a 
three-story  concrete  warehouse. 
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Foreign  Trade  Notes 


RAILWAY  TI{AI.NI.S  TO  RK  LIGHTED 
ET  ELRCTRiriTY  IN  FRANCE. — Th.; 
Fri-ncli  (jovcrnmint.  technical  journals  rt- 
port,  ha-s  decided  to  eliminate  the  use  of 
ga.s  as  an  illumlnant  on  railway  trains. 
Tlie  Minister  of  Public  Works  and  Trans- 
port, M.  Le  Trocquer,  according  to  Com- 
intrce  Reports,  has  issued  a  circular  which 
diirees  that  after  Jan.  1,  igi.l.  no  (?a» 
lightinp  will  be  permitted  on  express  trains. 
On  suburban  trains  electricity  must  be  used 
for  liRhtinj;  after  Jan.  1,  1924,  and  by  the 
first  of  1925  all  trains  operatinc  in  France 
must  be  electrically  lighted.  In  1914  the 
French  government  contemplated  eliminat- 
ing from  trains  all  lighting  except  by  elec- 
tricity, but  action  was  delayed  by  the  war. 
Recent  train  wrecks,  however,  where  cars 
were  set  on  Are  through  ignition  of  gas 
following  collisions,  have  brought  the  matter 
to  a  hrad  and  emphasized  the  risk  Incident 
to  the   use  of  gas. 

BRAZILIAN  COURT  DECISION 
AFI'TSCTS  TRADEMARK  REGISTRATION. 
. — .\n  important  decision  affecting  trade- 
mark registration  in  that  country  has  re- 
cently been  handed  down  by  the  Hrazilian 
Supreme  Court.  In  writing  on  thi.-J  subject 
Dr.  R.  P.  Momsen  of  the  Brazili.in  bar 
says  that  the  court  decided  that  int'  rna- 
tion.-rt  tr:id<'niark  registrations  maiii-  in 
p.  Mil  .  H  (r, I. ling  to  the  Berne  international 
K.i,  HI:  !  ir.  not  effective  in  IJrazil  unless 
full  .1'  '  III'!  .11  of  such  registrations  is  pub- 
lisli.il  111  tin  D'lario  Official  (Official  Ga- 
zette). A  trademark  in  order  to  be  effective 
In  Hrazll  must  be  published  in  the  fliario 
Official  in  tlie  same  way  as  Brazilian  regis- 
tration. The  American  merchant  is  not 
vitally  interested  in  the  Berne  registrations, 
because  the  United  States  is  not  a  party 
to  the  Berne  convention.  But  as  the  deci- 
sion reflects  upon  the  validity  of  the  regis- 
trations of  trademarks  at  Havana,  under 
the  Buenos  Aires  convention  of  1910.  the 
matter  becomes  of  vital  importance  to  the 
American  merchant.  According  to  the 
Buenos  .\ires  convention  two  inter-Ameri- 
can tradc'Uiark  bureaus  were  provided  for. 
one  at  Havana,  to  serve  the  northern  group, 
and  one  at  Kio  de  Janeiro,  for  the  southern 
group.  Registrations  made  at  one  bureau 
are  transferred  to  the  other,  without  addi- 
tional registration,  and  become  effective  for 
the  whole  group  of  American  republics. 
The  H.avana  registrations,  however,  are  de- 
posited in  Brazil  under  the  same  procedure 
as  that  of  the  Berne  registration,  that  is 
to  say,  without  publication.  Therefore  the 
decision  of  the  Supreme  Court  denying  the 
validity  of  a  Berne  registration  for  lack 
of  public.ition,  in  so  far  as  Brazil  is  con- 
cerned, equally  dr-nies  the  validity  of  the 
Havana  registrations,  which  are  deposited 
in  Brazil  in  the  same  manner. 

EL'RCTRTCAT-  POWER  FOR  THE  HUON 
DISTRICT.  T.\SM.\NIA.^The  State  Hydro- 
l''l"rtiic  niiiaitinent,  according  to  the 
Industrial  A  u-sliulian  and  Mining  Standard, 
has  suhniittiil  an  offer  to  supply  electricity 
to  various  municipalities  of  the  Huon  dis- 
trict south  of  lliibart.  The  scheme  provides 
for  a  high-teiisidii  main-feeder  line  to  serve 
Kingston.  Fiaiiklin,  Huonville  and  Port 
Cygnet,  to  he  ill  livered  at  each  town  at 
approximately  111. lino  volts.  Under  the  pres- 
ent plan  the  Ciiuncils  would  be  called  upon 
to  provide  the  mcessary  transforming  ap- 
paratus as  well  as  the  general  distribution 
system  foi"  their  respective  districts. 

a:\ialgamation  of  electric  com- 
panies I.N'  CHILE. — The  Chilean  Electric 
Tramways  &  Light  Company  and  the 
National  I'.lecii-ic  I'ower  Company,  accord- 
ing to  F.hilriid]  Industries,  have  recently 
consolidated,  with  a  combined  capital  stock 
Of  fi:;, nun. 000. 

NEW  ELECTRIC  PROJECT  IN  RUS- 
SIA.—  The  AUtnanna  Svenska  Elektriska 
.Aktiebolaget,  according  to  EU'ctricaJ  Indus- 
triis.  has  been  granted  a  concession  to 
build  an  electric  plant  at  Yaroslav  on  the 
Upper  Volga. 

HYDRO  -  ELECTRIC  .9CHEME  FOR 
SOUTH  ISL.VND,  NEW  ZEAL.\ND. — 
An  examination  of  Lake  Tekapo  with  a 
view  of  utilizing  the  water  power  to  develop 
electricity  has,  according  to  EhctricaJ 
Industrivs.  been  made  bv  H.  B.  Hall  of 
Timaru.  He  finds  that,  after  leaving  Lake 
Tekapo,  the  river  takes  a  turn,  and  3  miles 
from  the  outlet  approaches  the  lake  again 
and  is  only  a  mile  fiom  it.  To  tunnel  this 
distance  would  give  a  fall  of  80  ft.,  which, 
with  a  mininuun  lake  discharge  of  -1,000 
cu.ft  per  second,  ^vould  develop  30,000  hp. 
at  the  water  turbines.  He  proposes  agrial 
transmission  at  55,000  volts  via  Mackenzie 
Pass  (15  miles),  and  then  10  miles  to 
Timaru.  The  cost  of  the  tunnel,  power 
house    and    transmission    line    is    estimated 


at  £400.000  and  that  of  the  distribution 
.system  to  cover  the  entire  district  at  £240,000. 
This  is  the  first  time  Tekapo  has  been  con- 
sidered in  connection  with  a  low-pressure 
power  scheme  from  the  new  lake. 

PROPOSED  CABLE  BETWEEN  ITALY 
.\.N"I>  BRAZIL.  —  Representatives  of  the 
Italian  government,  according  to  KhctricaX 
Indtustries,  have  announced  that  a  cable 
between  Italy  and  Brazil  will  be  laid  within 
two  years.  It  is  proposed  later  to  extend 
the  line  to  the  Pacific  Coast. 

HYDRO  -  ELECTRIC  PROJECT  FOR 
,\i:W  SOITll  WALKS.  .VrSTRALI.V. — 
Th.-  X.w  South  Wal.s  i-abin.t,  ac.  i>rding 
to  lU'ilriial  Industries,  has  agr.-«-d  to  i.ssue 
a  loan  of  £80.000  in  order  to  carry  out  the 
proposed  hydro-electric  project  on  the 
Clarence  River,  known  as  the  Nymboida 
hydro-electric  scheme,  which  will  supply 
electricity  to  all  the  extreme  north  coast 
towns  in  the  state. 

GERMAN  -  AUSTRIAN  ELECTRICAL. 
MANUFACTURERS  MAY  COMBINE. — 
Austrians  and  Germans  have  been  negoti- 
ating in  Berlin  for  the  formation  of  a  sales 
company  to  exploit  the  German-Austrian 
electrical  industry,  according  to  a  state- 
ment in  the  Vienna  press,  reported  bv 
Charles  H.  Foster  of  the  American  Mission 
at  Vienna.  The  headquarters  of  the  new 
company  will  be  in  Vienna,  and  its  capital- 
ization will  be  500.000,000  crowns.  A  wage 
contract  for  production  is  under  considera- 
tion with  the  Berlin  and  Vienna  electric 
companies,  while  the  proposed  sales  com- 
pany will  attend  to  the  actual  disposition  of 
the  product  of  the  two  branches  of  the 
industry  for  their  joint  account. 

ELECTRIC  SYSTEM  FOR  SALE  IN 
BEIRUT,  SYRIA.— The  electric  r.nd  gas 
systems  and  franchises  in  Beirut,  Syria, 
according  to  cable  reports  to  the  Bureau 
of  Foreign  and  Domestic  Commerce,  are 
for  sale.  The  enterprise  consists  of  a  400- 
kw.  electric  generating  plant,  a  gas  plant 
(not  now  operating)  and  real  estate.  The 
electric  franchise  is  for  eighty-two  years 
and  the  gas  franchise  is  for  sixty  year's. 
FJdrther  information  may  be  secured  from 
the  Electrical  Equipment  Division  of  the 
Bureau  of  Foreign  and  Domestic  Commerce 
by  referring  to  exhibit  No.   41,298. 

ELECTRIFICATION  OF  RAILWAYS  IN 
SOUTH  AFRICA. — P.  J.  Stevenson,  trade 
commissioner  at  Johannesburg,  South 
Africa,  has  notified  the  Department  of 
Commerce  that  the  Railway  Board  has 
decided  to  go  ahead  with  the  electrifica- 
tion of  the  Durban-GIencoe  line.  The  cost 
is   estimated   at    £5,000.000. 

EXTENSIONS  PROPOSED  TO  ELEC- 
TRIC SYSTEM  AT  HELSINGFORS,  FIN- 
L.\XD.. — Negotiations  are  in  progress  be- 
tween the  city  gf  Helsingfors  .and  the 
South  Finland  Power  Company,  according 
to  reports  received  by  the  Department  of 
Commerce,  looking  to  the  development  of 
additional  water  power  which  will  enable 
the  power  company  to  deliver  a  minimum 
of  10,000,000  kw.-hr.  annually.  The  present 
maximum  output  of  the  power  company 
and  the  municipal  steam  plant,  which  have 
been  interconnected,  is  only  6.000.000  kw.- 
hr.  annually,  which  is  inadequate  to  meet 
the  increasing  demand  for  electrical  service. 


New  Apparatus  and  Publications 


WIRE.  —  The  Beldcn  Manufactur?ne 
Company,  Twenty-third  Street  and  West- 
ern Avenue,  Chicago,  has  developed  a  light, 
flexible  and  insulated  contact  wire  for  si&n 
flashers. 

TOASTER. — .\  reversible  electric  toaster 
has  been  placed  on 'the  market  by  Manning- 
Bowman   &  Company,  Meriden.   Conn. 

INCUB.\TOR  HE.\TER.  —  An  electric 
heater  that  will  fit  any  "Queen"  incubator 
from  711-egK  to  l.OOO-egg  size  has  recently 
been  developed  by  the  Queen  Incubator 
Company.  Lincoln,  Neb.  The  company  also 
manufactures  a  similar  device  for  use  on 
chicken   hovers. 

FRACTIONAL-HORSEPOWER  MOTORS. 
— The  Calumet  Motor  Company.  Lake  Lin- 
den, Mich.,  has  placed  on  the  market 
several  types  of  1-hp.,  60-cyclc,  110-volt, 
single-phase   motors. 

TIME  SWITCH. — A  time  switch  provided 
with  a  clock  movement  with  a  chronometer 
escapement  has  been  placed  on  the  market 
bv  the  .v.  &  W.  Elotric  Sign  Company. 
2120  East  Nineteenth  Street,  Cleveland. 

AGITATOR  DRIVE.  —  A  niotor-drlvcn. 
direct-connected  "Nett-Co"  agitator  drive 
has  been  developed  b.v  Uie  New  England 
Tank  &  Tower   Company,  Everett,   Mass. 


WIRELESS  BATTERY.  —  The  Hipwell 
Manufacturing  Company,  831  North  Ave- 
nue, West,  Pittsburgh,  Pa.,  has  brought  out 
a  new  refillable  and  variable  B  'Hipco" 
battery. 

SEARCHLIGHT— The  Franco  Electric 
Corporation,  60  Tillary  Stre<?t,  Brooklyn. 
N.  y.,  has  developed  a  "3-in-l"  .searchlight, 
equipped  with  three   flashlights. 

DRILL. — A  special  half-inch  drill  with 
"the  pistol  grip  and  trigger  switch"  has 
been  placed  on  the  market  by  the  Black  & 
Decker  Manufacturing  Company,  Towson 
Heights,   Baltimore. 

TRANSFORMER  TESTING  SET.— The 
Leeds  &  Northrup  Company.  4901  Stenton 
Avenue.  Philadelphia,  has  brought  out  the 
Silsbee  current-transformer  testing  si-i. 
This  is  a  compact  portable  set  for  making 
precision  tests  of  current  transformers  in 
position. 

DRILLS.  —  The  Hisev-Wolf  Machine 
Company,  Cincinnati,  is  distributing  oulle- 
tin  No.  lOo-A,  describing  the  new  Hisey" 
super  universal  motor  drills. 

ELECTRIC  FURNACE.— "-When  You 
Buy  an  Electric  Furnace"  is  the  title  of 
bulletin  No.  302  issued  by  the  Repel-Arc 
Furnace  Company.  Indianapolis,  describing 
the  "Repel-Arc"  furnace. 

ATTACHING  DEVICE.— The  Cutler- 
Hammer  Manufacturing  Company.  Mil- 
waukee, manufacturer  of  electric  control- 
ling de\-ices.  has  developed  a  new  attach- 
ing device  for  portable  electrical  appliances. 

WHITE  LIGHT  CON^VERTERS— The 
Wagner  Electric  Manufacturing  Company. 
St.  Louis,  is  distributing  four  folders 
describing  the  "Wagner"  tv-pe  .S.  C.  and 
type    O.    S.    white-light    converters. 

TERMINALS  AND  FUSE  P.\RTS.  — 
"Metal  Stampings"  is  the  title  of  an  eight- 
page  folder  distributed  by  the  Patton-Mac- 
Guyer  Company,  Providence,  R.  I.,  cover- 
ing its  wire  terminals,  cable  lugs,  fuse 
parts  and  special   stampings. 


New  Incorporations 


THE  BUFFALO  (N.  Y.)  ELECTRO- 
THERMO  CORPOR.\TION  has  been  or- 
ganized with  a  capital  stocii  of  $250,000 
to  mnnufacture  electrical  specialties.  The 
incorporators  are  R.  Anderson  and  C.  T. 
and  R.  F.  Penton,  Ellicott  Square. 

THE  S.  A.  V.  COMPANY.  Nutley.  X.  J  . 
has  been  incorporated  by  Minard  S.  Smith. 
Norman  K.  .\lthouse  and  Ernest  C.  Van 
Winkle,  113  Myrtle  .\ venue.  The  company 
is  capitalized  at  $125,000  and  proposes  to 
manufacture   electrical   appliances. 

THE  IDEAL  APPLI.\NCE  COMP.\XY. 
266  Newark  Avenue.  Jersey  City.  N.  J.,  has 
been  organized  to  manufacture  and  deal  in 
electrical  appliances.  James  CavolosI  is 
interested. 

THE  HALLOWAY  ELECTRICAL  SUP- 
PLY COMPANY.  New  York,  >:  Y..  has 
been  organized  by  H.  A.  Halioway,  M. 
Conierford  and  I.  Josephson.  14S2  Broad- 
way. The  company  is  capitalized  at  $20.- 
000  and  proposes  to  manufacture  and  deal 
in   electrical   equipment. 

HERBERT  G.  PECK.  INC..  Newark.  N. 
J.,  has  been  incorporated  with  a  capital  of 
$5,000  to  manufacture  and  deal  In  elec- 
trical devici'S.  The  incorporators  are 
Herbert  G.  Peck  and  Henry  Duma,  786 
Broad  Street. 

THE  ATLAS  ELECTRIC  COMPAXY. 
123  Franklin  Street.  Union  Hill.  N.  J.,  has 
been  organized  to  manufacture  and  deal 
in  electrical  eiiuipment  William  CJoodman 
is  interested  in  the  company. 

THE  I'XEEDA  LIGHTIXG  FIXTURE 
COMP.\NV.  580  Newark  .\venue.  Jersey 
Citv,  N.  J.,  has  been  incorporated  with  a 
capital  stock  of  $10,000  bv  Joseph  Pan- 
chclft,  Michael  Tozzi  and  Joseph  Marosem. 

THE  KING.SVILLE  (OHIO)  ELECTRIC 
LIGHT  &  POWER  CoMP.V.NY  has  been  or- 
ganized with  a  capital  stock  of  $35,000  by 
F.   D.   Comp. 

THE  DELTON  (WIS.1  ELECTRIC 
COMP.VNV  has  been  incorporated  with  a 
capital  stock  of  $5,000  bv  S.  .S.  Squires.  A. 
M.   Reynolds  and   Otto  Timme,   Dclton. 

THE  ELIZABETMTOW.X  (IXD.)  POW- 
ER &  LK;HT  COMTANY  has  been  incor- 
liorated  bv  W  11.  .Newson.  B.  W.  Parker. 
J.  M.  Cox.  G.  O.  Cosby  and  D.  M.  Branham. 
Tlie  company  Is  capitalized  at  $10,000  and 
proposes  to  generate  and  distribute  elec- 
tricity. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Kov.  22,  1921) 

1.398,213.  Battery  ;  David  H.  Wilson. 
Philadelphia.  Pa.  App.  filed  May  2,  191!". 
Large  active  area  of  electi-odes. 

1.398.217.  Electric  Heater  :  Edmund  X. 
Brown  and  Milton  H.  Shoenberg.  San 
Francisco,    Cal.      App.    filed    Oct.    2,    1919. 

(Issued   Nov.   29,   1921) 

l."i,241  (reissue).  Coxdensek  and  Method 
OF  J1.4KI.VG  THE  SAME ;  .\Ibirt  Pruess- 
man,  East  Orange,  N.  J.  .\pp.  filed  July 
27.  1917.  To  prevent  permanent  change 
in  electrical  constants  as  result  of  tem- 
perature  changes. 

1,398.228.  Attachment  Plug  ;  Bertram  J. 
Grisgby,  Chicago,  111.  App.  filed  Jan. 
12.  1918.  Prevents  pull  on  terminals  and 
kinking  of  cord. 

1,398,247.  Appliance  for  Housing  Films 
FOR  Dental  Radiogr.aphs  :  Thomas  B.  S. 
Wallace,  Chicago,  111.  .\pp.  filed  Feb.  24, 
1920. 

1.398.266.  Electrical  Indicatinc  and 
.\lE.4SfRiKG  Device  :  Harrv  \V.  Hitchcock, 
Xew  York,  N.  Y.  App.  filed  April  7,  1920. 
To  indicate  component  frequencies. 

1,398,287.  .Selective  Signaling  .St.'stem  ; 
George  K.  Thompson,  Maplewood.  X.  J. 
App.  filed  Jan.  15,  1920.  Multi-station 
telephone  lines. 

1.398.358.  Battert  Cover  ;  Glenn  J.  Eundy, 
Detroit,  Mich.  App.  filed  June  29,  1918. 
Terminal  construction. 

1,398.366.  Dry  Cell;  Harold  De  Olaneta, 
New  Haven,  Conn.  App.  filed  Sept.  2, 
1919.     Method  of  sealing. 

1.398,372.  Coil  Moi-nting  ;  Robert  F. 
Gowen,  New  York,  N.  Y.  App.  filed  July 
23,  1920.     Radio  inductance  coils. 

1.39f  391.  Automatic  Telephone  System  : 
Winfred  T.  Powell,  Rochester,  N.  Y.  App. 
filed  July  28.  1919.  Service-charging 
device. 

1.398.404.  Disk-Shaped  Commutator  for 
(Jyroscope  Motors  :  Hermann  .Sundhaus- 
sen,    Essen,    Germany.       App.    filed     Jan. 

15,  1921. 

1,398,410.  Embedding  Process;  Edwin  L. 
Wiegand,  Pittsburgh,  Pa.  .\pp.  fllid  June 
21,  1920.     Electrical  heating  devices. 

I,398..'il5.  Stste.vi  m-  ('o.strol  for  I.\nrc- 
TION  Machines;  Rudolf  E.  Hellmund. 
Swissvale,  Pa.  App.  filed  May  15.  1917. 
Simply,  eflflciently  and  effectively  acceler- 
ated. 

1.398,518.  Flashlight  Battery:  Harry  H. 
HIpwell.  Pitt.sburgh,   Pa.     App.   filed   Nov. 

16.  192U.      Core   manufacture. 

1.398,526.  ELECTROMACNtmc  Apfaratus 
I.vtended  to  Magnetize  Per.ma.nent 
Magnets;  Antoine  IjUZ>.  Paris.  France. 
App.   filed   Nov.    22.   1919. 

1,398, .')42.  Arrangement  of  Heaters  in 
Electric  Ovens  ;  Frank  F.  Forshee,  Flint, 
Mich.  App.  filed  Dec.  13.  1919.  Uniform 
heat. 

1,398,545.  Mercury  La.mp;  Henri  George, 
Parl.x.  France.  App.  filed  April  4.  1919. 
St.Trtfd  without  rocking  and  may  be 
operateil    on   alternating  current. 

1.398.589.  TBi.BPno.VE-ExcnANGE  Systexi  ; 
Clarence  B.  Fowler.  New  York.  N,  Y. 
App.  filed  Nov.  19.  1920.  For  connecting 
common-battiry  toll  switchboard  witli 
magmto    xwltchboard. 

1.398.593.  Alarm  System:  Rich.ird  M. 
Hopkins.  Rutherford.  N.  J.  App.  fllid 
March    29,    1920.      For    u.xe    in    b.ink.'". 

1.39R. .■."!.  Transmitter:  Richard  M.  Hop- 
kin.x.  liuth.rford.  N.  J.  App.  filed  March 
29.   1920.      Employed   In  alartn  systems. 

1,898,595.  Means  for  Calibratino  AM- 
HETTERa ;  Adrian  H.  Hoyt,  Penaoook, 
N.  H.  App.  filed  June  7.  1920.  Wltii- 
mif   di.**as8«'niblinK, 


1,398,605.  Compression  Rreost.\t  ;  Thomas 
Spooner,  Pittsburgh,  Pa.  App.  filed  May 
14,  1920.  Blocks  of  resistance  material 
and  radiating  plates  maintained  in  uni- 
form  contact. 

1.398,620.  Protecting  Device  for  Multi- 
phase Alter.xating-Currknt  App.\ra- 
tus  ;  James  R.  Bo.ird.  Xewcastle-Upon- 
Tyne,  England.  App.  filed  OcL  9,  1917. 
Balanced   relays. 

1,398.630.  Electrical  Resistance  .Vppa- 
RATts  ;  Philip  H.  Dawe,  London.  England. 
App.  filed  Aug.  25,  1917.  Resistance  is 
flowing  liquid. 

1.398.656.  Power-Transmitting  Mecha- 
nism ;  William  A.  Stevens.  Maidstone. 
Eiislund.  App.  fil.d  Sept.  24.  1918.  For 
motor  vehicles,  rolling  mills,  etc. 

1,398.658.  Process  foe  Extracting  Gases 
FROM  Liquids  ;  Frank  S.  Vincent.  Grand 
Rapids,  Mich.  App.  filed  Jan.  13.  1919. 
Oxygen  and  hydrogen  from  water. 

1.39S.665.  Thermionic  Amplifier  :  Harold 
D.  Arnold.  Maplewood.  X.  J.  App.  filed 
Jan.   8,   1920.      Three-element  type. 

1,398.687.  Thermophoxe;  Budd  D.  Gray, 
Greenwich,  Conn.  App.  filed  Feb.  19. 
1920.  Economical  to  make  and  easy  to 
repair. 

1.398.728  Voic.-CuRRENT  Telephone  Re- 
peater ;  George  H.  Kuhl.  Chicago,  111. 
App.  filed  .May  31,  1919.  jvlethod  of  re- 
versing or  switching  amplifier. 

1,398.736.  Ha.vdlamp;  Arthur  P.  Paine, 
New    Haven.    Conn.      App.    filed    April    2, 

1,398.784.  Electrolttic  Cell:  J.  Crans- 
ton, Trenton.  N.  J.  App.  filed  Oct.  19. 
1920.  Production  of  chlorine  and  allta- 
line  liquor. 

1.39S.792.  Pressure-Gage  Log;  Josua  G. 
Paukn,  Stockholm.  Sweden.  App.  filed 
April  10.  1918.  For  indicating  speed  and 
distance. 


No.   1,398,937. 


o 

Suspension   Insulator 


1.398.793.  Induction  Coil;  Glen  Peplinsly, 
Mohawk,  N.  Y.  App.  filed  Oct.  17.  191!'. 
Primary  and  secondary  coils  side  by  side. 

1.398.799.  FI.ASHLIGHT;  Adolph  0.  Ri  <  ker. 
Oakville.  Conn.  .\pp.  filed  Feb.  28,  1921. 
Lamp  mounted   on   cell. 

1,398.806  CURRE^CT  Collector;  Isaac  D. 
.Shipper,  Philadelphia,  Pa.  App.  filed 
Sept.  12.  1921.  Two-wire  trolley  for 
trackless   vehicle. 

1.395.817.  Storage-Rattert  Cell;  Frank 
Engel.  Niagar.i  Falls.  N.  T.  App.  filed 
Sept.   12,  1917.     .Means  for  ventilating. 

1.398. 818.  Wireless  Receivin  and  Trans- 
mitting Apparatus;  James  Erskine- 
.Murray  an..  James  Robinson  Biggin  Hill. 
Engl.ind.  App.  filed  .March  30.  1920.  Re- 
ceiving station  can  deti'rmine  its  bear- 
ing  relatively    to  transmitting  station. 

1. 398. 856.  Method  of  Fractionate  Dib- 
TILLATION ;  Fritz  Hansgirg.  Griitz.  Aus- 
tria. App.  filed  Nov.  7.  1919.  Distilla- 
tion  of  oils. 

1.398.866.  Electric  Cooking  or  Heating 
Vessel  and  Apparatus  ;  Clarenoe  H. 
Lauth.  London,  England.  App.  filed  Dec. 
16.  1919.  Heating  current  flows  through 
shell  of  vessel. 

1.398.867.  Electric  Cooking  or  Heatino 
Vessel  and  .Nppahatus  :  Chircncc  H. 
I-auth.  London.  Ent:l:ind.  .\pp.  filed 
Dec.  16.  1919.  H.Mting  vcss.  I  forms 
part  of  secondary  circuit  of  transformer. 

1.398.892.  Tei,eorapiiy  ;  Herbert  G.  Dorsey, 
Ci.invllle.  Ohio,  App.  filed  Oct.  6,  1916. 
.Multlplo    telegiaphy. 

1.398.903.  Electricai.i.v  Heated  Liquid 
IIeatkr:  Cl.irenci'  H.  Lauth.  London, 
.'.ngland.  App.  filed  June  16.  I92i1.  Heat- 
ing  nvilstance    is   shell   of  vessel. 

1,398.937.  Suspension  Insulator  ;  Max 
Carolus,  Tetlow.  Germany.  App.  filed 
Sept.  29,  1921.  Cementless  in.vulator  in 
which  major  stresses  In  porcelain  are 
eompresRlon   stresses. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts 
Contemplated  or  Under  Way 


New  England  States 

WOOXSOCKET  P^  1. — I'lans  have  been 
filed  by  tlie  Blackstone  Valley  Gas  &  Elec- 
tric Company  for  the  construction  of  a 
branch  power  house  at  Second  Avenue  and 
River  Street. 

THOMPSOXVILLE.  CONN.— The  instal- 
lation of  an  ornamental  lighting  system  on 
Main  Street  is  under  consideration. 


Middle  Atlantic  States 

BIXGHAMTOX  N.  Y. — Negotiations  are 
reported  under  way  for  the  erection  of  an 
electric  transmission  line  from  tlie  Willow 
Point  plant  of  the  Binghamton  Light.  Heat 
&  Power  Company  along  tlie  proposed 
Binghamton-Vestal  Highway  through  Vestal. 
Appalachine  and  Owego  to  Xichols.  a  dis- 
tance of  30  mile.s.  The  company  also  con- 
templates extending  its  line  from  the  center 
of  Chenango  Britlge  village  highway  east- 
ward 2S  miles  along  the  Chenango  River  to 
Port  Crane  and  tlie  erection  of  rural  lines 
in  the  direction  of  Kirkwood  and  Hawley- 
ton.  Tlie  cost  of  tlie  project  is  estimated 
at  $200,000.  Roy  Ij.  Peterman  is  vice- 
president. 

OSWEGO,  N  i  —  The  Water  Service 
Commission  is  considering  tlie  construction 
of  a  municipal  electric  light  plant  to  cost 
about  ?90.00n.  J.  A.  Bensel  is  consulting 
engineer   for   the  commission. 

ROCHESTER.  N.  Y.— A  resolution  lias 
been  .uloptei?  wlicreby  the  Town  Board  of 
Iron.lequoit  is  lequested  to  arrange  for  the 
installation  of  arc  lamps  on  St.  Paul  Boule- 
vard fiom  the  city  line  to  Summerville. 
Charles  F.  Brooks  is  chairman  of  the  boule- 
vard  light   committee. 

ROCHESTER.  N.  Y.— Bids  will  be  re- 
ceived b>  Charles  L.  Cadle,  Superintendent 
of  Public  Works.  Albany,  until  Jan.  4,  1922. 
for  fuinishing  and  installing  two  2-ton 
electric  overhead  traveling  cranes  at  the 
barge   canal    terminal   at  Rochester. 

XEWARK.  N.  J. — Kids  will  be  received 
by  the  Passaic  Valley  Seweiage  Commis- 
sioners. 12S  Market  Street,  until  Jan.  3. 
1922.  for  the  construction  of  the  Yautacaw 
pumping  st.ition.  including  superstructure 
and  appuitenances,  crane  runway,  electrical 
work,  etc. 

BELLEFONTE.  PA.  —  The  Hocla  Park 
A.s.sociat  ion  is  planning  to  establish  an  elec- 
tric plant  in  the  park.  It  is  proposed  to 
utilize  the  water  power  of  the  "old  mill" 
stream   near  the  park   grounds. 

BRADDOCK.  PA.— The  City  Council  is 
considering  the  establishment  of  a  munic- 
ipal electric  light  and  power  plant  in  Brad- 
dock. 

FR.VNKLIX.  P,\.  —  ,\rrangements  are 
being  made  by  the  Titusville  Light  &  Power 
Company  for  the  erection  of  a  high-tension 
transmisslrin  Ihi.-  froijj.ilic  local  plant  of 
the  Citiz.Mis'  cnmpan.v  to  Titusvill*.  BId.s 
have  be.n  asked  for  thi>  poles  for  the  line. 
The  Titusville  conipan.\  t)lans  to  extend 
its   lines   to   Hydelown   and   Pleasantvllle. 

PHILADELPHIA.  PA.— Bids  will  be  re- 
ceived at  llic  ofilce  of  William  S.  Twining, 
directoi-.  l>.|>;irtment  of  City  Transit,  1211- 
Chestnul  Strc.  t.  until  Dec.  28  for  13.660  ft. 
of  undiMground  eli'etrlcal  conduit  in  Ken- 
sington .\vcniie.  Frankford  .4venue  and 
Bridge  Street.  (Contract  612.  Fi-ankford 
Elevated    RailWM.V.) 

EASTON.  MD. — Plans  are  under  consid- 
eration by  the  East<'rn  Utilities  Commission 
for  the  install.'itinn  of  a  new  turbine,  engine 
and  auxillaiy  electric  equipment  at  the 
munh'ipal    powei-    plant. 

r>.\NVlLLE.  V.\..— Pl.ins  are  under  con- 
siderrition  for  Die  i;isl;ill:ition  of  a  steam 
turbini-.  additional  boilers  and  accessories 
at  the  munlcl|);il  el.'clric  power  plant.  The 
cost   Is  .stimated  at    $100,000. 

WASHINGTON.  D.  C. — Estimates  have 
been  submitted  to  Congres.s  by  General 
Beach,  chief  of  engineers,  for  the  installa- 
tion of  a  lighting  system  In  Rock  CrOek 
Park.      Tlie  .-ost   Is  placed   at  $14,000. 
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FLINT.  MICH. — The  Hoard  of  Education 
contemplates  the  construction  of  a  one- 
.storv  power  house  in  connection  with  pio- 
posed  .school  to  be  built  in  the  Oal<  Crove 
district  of  Flint,  and  for  whi<li  bids  will  be 
received  until  Dec.  28.  .Malioinson.  HiKKin- 
botham  &  Palnier.  lOii  Flint  I',  .'^inith 
Building,  Flint,  are  .architects.  .\.  .1.  VVil- 
danger  is  secretary  of  the  board. 

ri,EVEI>.AND.    OHIO. — -V    ordinance    In- 

tiodiuitl     in    tlv    ("it\-    <'fHincil    authorizing 

111,.  ,  xp.ii.iitHM    ..f  SI '""  foi-  the  erection 

,,r  |,,,h,  ,  1  ,lH,r,  .  i.iii  .  I,  ,-.•  of  cable  and 
,,lli.  I  .,i,|,  ,  I  ii  II  111. I  111  iiuments  for  the 
exl.-ii.-.ii)ii  oi  11,.  |jul;>.  .-ignal  system  has 
passed  its   llrst   reading. 

LIMA,  OHIO. — The  Council  has  passed 
an  ordinance  requiring  all  electric  light, 
telephone  and  telepraph  companies  to  place 
certain  wiring  underground  within  a  year. 
The  co.st  is  estimated  at  $1,000,1100. 

LIMA.  OHIO.  —  The  construction  ot  a 
power  plant  at  the  Lima  Woolen  Mills,  Inc., 
is  under  consideration. 

T\Tn'<'\ir.    K'Y.  -  The    I'ridtKiih   Electric 

(•i,i„,,,iin      ii.i,      |.|  II,       ii.i.i    1      v,:iN      for    the 

,  i.ii-i II   ,.!    |..nv.  I    .   ilil.  -    II..111    I'aducah 

I,,  ,iiil  Im  in  I  IhriMi  -  h.i  111..  I  i  :irisniission 
„r  ,  I.  .  1 1  1.   1 1  .  Ill  I  ;.  \     Tw  I,  Ml  -i  1 11  ill ^  ;ire  under 

,1,11    iii.i.ii ,    1.11'.    I 'I     111!     ,.,-ible    over 

III..  I  :iii  hri  lull  jiiihiiiil  llllll^.■  between 
r..|,liii.ili  I.  My  ririii  Ai .  ■!  r  ,  i|  i,  ili.s.  and  the 
otiii  r  to  \:i\  .1  suljrnarine  cable  under  the 
Ohio  Kiver.  Alfred  S.  Nichols  is  manager 
of  the  company. 

KT.T7.  \l!K'rHT<>\\'X.     TXn. — A     company 

III-    111' 11    1.1  L'  in!/..  . I    l>\    Wiliiini    H.   Newson 

.,nil    iill,.  1     ,    >v    1 .|iil:il    -1   11  l>    "f    $10,000. 

I,,  luirii-li  .l.iiii,  ii>  in  l-:ii  .  ilii  I  htdwn  and 
to  laini.i...  uithui  ;i  radiu.-.  oi'  10  miles. 
•  "tmiiicUoii  will  bf  made  with  the  Mineral 
Spriiifis  hiBli-tension  line  of  the  Interstate 
I'ublii'  Scrvic-c  Company. 

IiXDlAN.M'OLIS.  TXn.  — The  Mutual 
.\!ili<  I'uriiiiiiii.x .  I'.cUhI  .\venue  and  Min- 
ne.s„vla  .^tr,.nl,  plans  to  build  a  one-.story 
power  luHi.^e  ill  t.-()nn<'ction  with  a  proposed 
addition    lo    its    plant. 

SOUTH  REND.  IND. — Plans  are  being 
prepared  fol  the  construction  of  a  one-story 
power  station,  20  ft.  x  50  ft.,  in  South  Bend, 
to  cost  about  $■4.''.. 000.  W.  W.  Artingstall, 
37  West  Van  Buren  Street.  Chicago.  HI., 
is   engineer. 

BURLTNOTON.  ILL.  —  The  question  ot 
issuing  electric  light  and  power  bonds  is 
under  consideration. 

•^ARMI,  ILL. — Plans  are  under  consid- 
«i.  Lion  for  the  installation  of  an  ornamental 
lighting  system  on  .Main  Street.  \V.  R. 
Archer,  president  of  tlie  Carmi  Commercial 
.Association,  is  interested. 

COLUMBIA.  MO. — Bonds  to  the  amount 
..f  $760,000  appropriated  ;it  the  last  session 
of  tlic  Li.gisl.iliM  ,  I'm  III,  >  onslruction  of 
hiiildinKs  .It  ih,  l'iii\ii-iu  1.1  .Mi.-^souri  has 
li,.(ii    i.!...-!.^.  .1     l>\     111'      i:.i\    iiii.i.      Of    this 

iiiiioimt    $1.'.", I    «rll    I..     M-.  il     lor    a    new 

woman's  building.  $20ii.iniii  lor  a  new  agri- 
«:ultural  building,  $150,000  for  a  new  power 
plant,  and  $125,000  for  a  new  chemistry 
building. 

SHAWANO,  WIS. — Plans  are  being  pre- 
pared by  the  North  Wisconsin  Power  Com- 
pany, care  of  J.  B.  Read.  ITniversity  of 
Wi.siconsin.  liniversitv  Vxriin.  .  Mndison.  for 
(111-  .ri'ition  of  a  t'lm  im  imi  line  from 
Shawano  to  Stiles  .1  ii  i  h  1  n  m,  in,  lulling  III 
miles  of  liC.IIOO-volt  |.mmi,ii\  iiii.-..^  and  ■!« 
miles  of  lH.OIIO-volt  itil.-ioiedi.iry  lines.  Th.. 
.o-st  is  estimated  at  .$200,000.  J.  S.  Allen. 
M.idison.    is   engineer. 

CARRTNCTON.  N.  T). — .\  proposal  to 
iv^ii..  .$.',11.0(111  in  bonds  for  the  erection  of  a 
Mi;;h-t.iisioii  1 1  ri  n..-niission  line  from  Car- 
iiiiKtiin  to  tin-  i.iitial  plant  In  New  Kock- 
ford  will  be  submitted  to  the  voters.  C.  C. 
"*Carnahan   is  clerk. 

WATERTOWN.  S.  D. — Bids  will  be  re- 
ceived bv  the  Public  ntillties  Commi.ssion 
until  .Jan.  12.  1022.  for  a  eompleli-  ilistri- 
butioM  system  including  street  ami  e,.m- 
nieieial  wiring.  The  cost  is  estimated  at 
<;IO.OOO.  A.  .1.  iMueller  Is  superinten.lent 
of   the   electric   light   plant. 

WHITE  RIVER.  S.  D. — F.  W.  Schwartz 
i-i  having  plans  prepared  for  the  construc- 
tion of  a  hydro-electric  plant  and  dam  on 
«he    Wliite    River. 

BEATRICE,  NEB. — The  Nebraska  Gas 
i:  Electric  Compan.v  contemplates  the  con- 
struction   of    a    new    plant,    to    cost    about 

nso.ooo. 

LINCOLN,  NEB.— Bids  will  bo  received 
fc>-  T.  H.  Berg,  city  clerk,  until  Jan.  t.  11122, 
for  furnishing  and  erecting  one  2,500-kw. 
turbo-generator  with  surface  condenser  and 


switchboard  complete,  to  cost  about  $75,000, 
at  the  municipal  electric  light  and  water 
plant. 

Southern  States 

HERNDON,  OA. — The  construction  of  a 
hydro-electric  plant,  to  co.st  from  $200,000 
to  $300,000.  is  under  consideration.  The 
project  includes  the  erection  of  106  miles 
of  transmission  line  connecting  Millen. 
VVavnesboro.  .Vlidville.  Swainsboro.  Summit, 
Graymount.  Statesboro  and  Garfield.  W.  N. 
Drake,  i'elhuni,  Ga.,  is  interested. 

T.\RPON  SPRINGS.  FLA.— The  South- 
ern Utilities  Company  is  planning  to  in- 
crease the  output  of  its  plant  from  200  kw. 
to   440   kw. 

MOBILE.  ALA.  —  The  Mobile  Electric 
.Company  has  leased  the  power  station  in 
("hiekasaw,  a  suburb  of  .Mobile,  and  is  con- 
sidering improvement.  The  company  plans 
to   furnish   electricity    in   this   district. 

NEWTON.  .\LA.  —  The  Houston  Power 
Company,  Newton,  is  contemplating  the 
construction  of  a  iiydro-electi-ic  power  plant 
and  dam  to  de\-elop  about  3.000  hp.  The 
prn.i.  .  t  il  1.  includes  the  erection  of  a  Ii 
iiiil'  ti  I  1  11  -ion  line  to  connect  with  the 
pt .  .ill  V  I '  Ml  between  Ozark.  Newton. 
ll.iMi.u.l  in.i  Slocumb,  all  in  Alabama,  and 
Gr;i(.l\  .111.1  Chipley  in  Florida.  Tlie  cost 
is  estiniat.d  at  $300,000.  N.  A.  R.  Kille- 
bii-w  is  in  (harge.  The  Southern  Engineer- 
ing Company,  Albany,   Ga.,  is  engineer. 

.\BBEVI1^LE,  LA. — Bids  will  be  received 
b.v  the  Mayor  and  Board  of  Aldermen  of 
the  town  of  Abbeville  uniil  Jan.  5.  1022. 
for  improvements  to  the  electric  light  and 
waterworks  system,  including  the  installa- 
tion of  oil  engines,  genei'ators.  exciters, 
switchboards,  light  and  pole  line  equipment, 
etc.  J.  Camile  Broussard  is  secretary. 
Harry  A.  Mentz,  Magnolia,  Miss.,  is  con- 
sulting engineer. 

NEW  ORLEANS.    L.\. — Bids  will  be   re- 

ci'i\-ed  by  R.  -M  Muipln.  Commissioner  of 
I'ublic  Finaiie,  >.  ..n  II  .11.  until  Jan.  1. 
11122.  for  furiii.-hinu  111.1  iii.-i:illing  incinera- 
tor equipment  ..I  Ui.  |i..;iiie  type,  including 
electric  traveling  <  lane  and  electric  gener- 
ating equipment  complete. 

R.\MONA,  OKLA. — The  City  Council  is 
considering  the  installation  of  an  electric 
light  system,  to  cost  about  $20,000.  V.  V. 
Long  &  Company.  1300  Colcord  Building. 
Oklahoma  City,  are  engineers. 

DALL.\S.  TEX. — Steps  have  been  taken 
b.\-  property  owners  on  Pacific  Avenue  for 
the  installation  of  a  lighting  system  on  that 
thoroughfare.  The  cost  is  estimated  at 
$30,01111.  Rhodes  S.  Baker  is  chairman  of 
the  Chamber  of  Commerce. 

FORT  WORTH,  TEX. — The  Fort  Worth 
Power  &  Light  Company  is  considering  the 
construction    of    a    power    station    to    cost 

about   $40,000. 

OROESBECK,  TEX.— The  installation  of 
a  new  electric  light  plant  and  an  ice  plant 
in   Groesbeck   is   under   consideration. 

HOUSTON.  TEX.— The  Houston  Electric 
Company  has  submitted  to  the  City  Council 
a  proposal  to  spend  $1,200,000  within  the 
next  two  years  for  improvements  to  its  rail- 
way sj'stem  in  return  for  an  extension  to 
its  franchise.  Luke  C.  Bradley  is  district 
manager. 

MERTENS.  TEX. — The  Prairie  Pipe  IJne 
Compan.s  is  planning  the  construction  of  a 
ne\\'  eleetrie;ili\  op. -rated  pumping  plant,  for 
wliieli  a  site  lias  bi'en  acquired.  The  cost. 
including  ma<  hineiy.  is  estimated  ut 
$100,000.        

Pacific  and   Mountain  States 

SEATTLE.  W.VSH.  —  The  Washington 
Coast  Utilities  Company,  Seattle,  is  having 
surveys  made  of  its  generating  plants, 
transmission  lines,  transformei-  and  distri- 
bution stations,  with  a  view  to  making 
changes  and  improvements.  The  company 
has  acquired  the  properties  of  the  old 
Weiiatchee  Valley  Gas  &  Electric  Company, 
Weiia  tehee. 

SPOKANE.  WASH.— The  Great  North- 
ern Icing  Compan.v  is  reported  to  be  con- 
sidering the  construction  of  an  Ice-manu- 
facturing  plant    in    Spokane,    to   cost    about 

$100,000. 

TACOMA,  W.VSH. — Plans  are  under  way 
for  the  Installation  of  dock  equipment 
including  four  3-ton  to  ."i-ton  cranes  of  loft 
and  boom  type,  about  4,000  ft.  monorail 
trackage  and  one  2-ton  electric  monorail 
hoist,  conveying  equipment,  loading  and 
unloading  equipment,  etc.  G.  W.  Osgood. 
612  Tacoma    Building,   is   port   engineer. 

REEDSPORT,  ORE.— The  Three  Rivers 
Light    &    Power    Company,    recentl.v    Incor- 


porated with  a  capital  of  $30,000  by  Stan- 
ley D.  Chai>in  ar.d  others,  is  cons  d.^ring 
plans  for  furnishing  eh;ctricity  in  Reeds- 
port.  The  company  proposes  to  acquire  the 
distribution  system  r,t  the  old  light  plant 
and  install  two  Diesel  engines. 

HAY^V.\RD.  CAL. — Plans  and  specifica- 
tions are  being  prepared  for  the  installa- 
tion of  a  new  electrolier  system  in  Hay- 
ward,     il.  Templelon  is  clerk. 

LATHROP.  CAL. — The  Installation  of  a 
lighting  system  in  the  town  of  Lathrop  is 
under  consideration. 

QUINCT.  C.\L. — Surveys  are  being  made 
for  the  ei-ection  of  a  transmission  line  to 
cronnect  the  local  electric  light  plant  with 
the  line  of  the  Gri-at  We.stern  Power  Com- 
pany at  a  point  betwe.n  Indi.in  FalU  and 
Paxton  to  supply  epeiiicity  in  Quincy.  F. 
G.  Ganser  is  owner  of  the  local  plant. 

REDWOOD  CITY.  CAL.— Bids  will  be 
received  by  the  City  Trustees,  until  Jan.  3. 
1922.  for  the  installation  of  fiftv-three  elec- 
troliers, 9.600  lin.ft.  IJ-in.  conduit  and  9.600 
lin.ft.  2-in.  conduit  cable.  C.  L.  Dimmitt. 
First  National  Bank  Building,   is  engineer. 

ESCALANTE,  UTAH. — Bonds  have  been 
atithorized  for  the  purchase  of  the  Irjcal 
electric  light  and  power  plant  for  munic- 
ipal operation. 


Canada 

BRANDON.  -MAN.  —  Neg^otiations  are 
under  way  b<tween  the  City  Council  of 
Brandon  Jind  the  government  of  Manitoba 
for  extending  the  provincial  hydro-electric 
lines  to  Brandon.  The  cost  of  the  exten- 
sion of  the  Winnipeg-Portage  line  from 
Portage  la  I'rairie  to  Brandon  and  neces- 
sary equipment  in  Brandon,  Portage  la 
Prairie  and  Winnipeg  is  estimated  at 
$1,200,000. 

MONCTON.  N.  B. — General  contract  has 
been  awarded  by  the  Moncton  Tramway. 
Gas  &  Electric  Companv.  Ltd..  to  T.  E. 
Gilbert,  15  Ralph  Strec-t.  for  the  construc- 
tion of  a  power  plant,  to  cost  about  $35,000. 

GUELPH,  ONT.  —  The  city  authorities 
contemplates  the  installation  of  one  impe- 
rial 3,000.000-gal.  electrically  driven  cen- 
trifugal pump  and  one  3.000,000-gal.  elec- 
trically driven  booster  pump  as  an  au.\il- 
iar.v  to  supplement  the  st<  am  equipment 
now  in  use  at  the  waterwoi  i;s  plant.  Two 
3.000.000-gal.  gasoline  or  Diesel-driven  units 
will  also   be    purchased. 

KINGSTON.  ONT.— The  City  Council  has 
decided  to  submit  to  the  voters  at  the 
elections  in  January  a  by-law  authorizing 
$12,000  in  debentures  for  an  electric  police 
signal  system  in  Kingston. 

LONDESBORO.  ONT. — The  installation 
of  an  elec-tric  light  and  power  distribution 
system  in  Hullet  Township,  to  cost  about 
$40,000,  is  under  consideration.  J.  Finp- 
land.  Londesboro,   is   interested. 

LONDON,  ONT.  —  The  Ontario  Power 
Commission  is  considering  the  installation 
of  a  hydro-electric  s.\'stem  in  the  towns  of 
Tara.  Port  Elgin.  S  .ulhampton  and  Pais- 
ley. The  cost  is  estimated  at  JlOO.OOrt. 
A.    Beck,   169   .Vlbert   Street,    is   chairman. 

ST.  M.\RT'S.  ONT. — Plans  are  under 
consideration  for  the  installation  of  an  elec- 
tric light  and  power  distribution  system  in 
Blanshard  Township,  to  cost  about  $40,000. 
For  further  Information  address  J.  H. 
Jameson.  St.    Marys. 

THEDFORD.  ONT. — The  installation  of 
an  electric  light  and  pc>wer  distribution 
system  in  Bosanquet  Township,  to  cost 
about  $30,000.  Is  under  consideration.  J.  .N 
Wilson.  190  University  .\venue.  Toronto. 
is  engineer. 

WINDSOR.  ONT.— The  Grand  Trunk 
Railway  Compan> .  London,  is  planning  the 
electrification  of  its  railway  yai-ds  at  Wind- 
sor. C.  Korrestl.\ .  London,  is  division  engi- 
neer.   

Miscellaneous 

P.\N.\M.\. — Bids  will  be  rc^ceived  at  tlie 
oftlce  of  the  tJeneral  Purchasing  OffleiM-. 
the  Panama  Canal.  Washington,  D.  C. 
until  Dec.  29.  for  furnishing  steel  cable, 
fire-alarm  switchboard,  etc   tCircular  146SI. 

CHIHU.VHU.X.  .\lEXICO.  —  The  electric 
light  and  power  plant  and  street  railway- 
system  of  tlie  Chlhuahvia  Electric  Railway 
Companv  have  been  taken  over  by  R.  IjOih-* 
of  Duraiigo.  and  others.  Improvements  and 
extensions,  including  the  installation  of 
new  machinery  and  the  rehabilitation  of  the 
street  railway  lines,  is  under  consideration 
Jose  .\sunsolo  has  been  appointed  general 
manager  of  the  companv. 


New  York,  December  31,  1921 
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Lightning  Arrester  Protection 

should  cover  everything  in  the  nature  of  Excessive  Rises  in  Potential, 
due  to  Atmospheric  Lightning,  or  to  Switching  or  other  operations. 


Effective  Protection  is  only  secured 
from  a  Lightning  Arrester  which  stjc- 
cessfully  discharges  the  high  potential 
surge,  prevents  the  excessive  flow  of 
dynamic  or  generator  current,  and 
docs  this  without  itself  proditciiuj  other 
disturbances  on  the  system. 

The  Ordinary  Horn  Gap,  without 
Series  Resistance,  short  circuits  the 
line  to  ground  and  the  resulting  cur- 
rent trips  the  oil  circuit  breakers,  the 
line  voltage  is  pulled  down,  or  the  arc 
in  suddenly  breaking  at  the  horns,  pro- 
duces another  dangerously  high  poten- 
tial surge  which  may  again  discharge 
over  the  horns. 

A  Fixed  Resistance  in  series  to 
ground  may  limit  the  current  dis- 
charge, but  the  Arrester  is  then  no 
lon.jer  effective  for  potential  rises  of 
large  energy  capacity. 

S&C  Type  H  Graded  Resistance 
Sphere  Gap  Lightning  Arrester  con- 
sists of  a  Horn  Gap  with  a  Subdivided 
Resistance  so  arranged  that  the  dis- 
charge iiiliiists  itself  tnitoDuitirtil/y  to 
the  correct  value  of  resistance  accord- 


ing to  the  energy  capacity  of  the  dis- 
charge. 

That  this  ingenious  arrangement  of 
the  resistances  efifectivcly  handles  dis- 
charges of  large  or  small  volume  is  at- 


DISCHARGE  CAP 
WITH  MAXIMUM 
BESIST&NCt 


INSUt-ATP>JCi  .lOINT 


1  ..rm    '■i.\.   ■:.->.(MMI    \iil|    Tmh-    H.    .\rii->nr- 

tested  to  by  the  every-day  operation  of 
the  S&C  Type  H  Arrester  on  impor- 
tant circuits  of  many  of  the  largest 
utilities  in  this  country,  where  they 
have  been  in  operation  for  years. 

Are  yon  getting  this  class  of  Protec- 
tion on  your  important  high  voltage 
lines? 


Let  us  tell  you  more  about  this  matter  of  Lightning  Protection. 


CONRAD,  lie 


4435  Ravenswoou  Avenue 


Now   \(irk.   :»)  Cluirvli   SI.     Koimi   .'iOnE. 
m.l.t4in.    Ma^s..    ,S«    Ui<i:ul   St..    Uooni    !1U> 
rIttsbiirKll,   I'll..    Union    .\li:uli-    BklK. 
Clovoliiml.  Ohin.  iaO'2  Illlimiiwitiiiif  Blili;. 
■" ......li-     »ti —      015   Metropolitan   Lilo 


CHICAGO.     ILLINOIS     USA. 


I  iiui>.    ri.!    St:ir    (SJfljt. 

>iiN  cii.v.  7  1?   lii-.vniit  ■RMa. 
>.T.   rolo..   Dtnluiin   BUlk'. 

.\ni:rlrs.  -^-ll  1.  W.  Ht-rimaii  Bids. 

l-'niflfiMCO,  TOG  Folsoni  St. 


s<-nitlf.    Room    14-7.   L.   C.   Sniiih   BKlr. 

PiinJiuiil.  ;iOS  Lewi,   BldE. 

MiniiliH'K.      M:iiiiiuli:k      70:t     Coulcjerstton 

Life    fiMc. 
Vallruu\rr.   UO!l   CrvUlt    Foucier   BklC. 
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CUTLER-HAMMER 


Simplify  Your 
Manufacturing  Problems 

Making  parts  or  whole  articles  of  C-H  Cold  Molded 
aterial   relieves  you  of  many  of  your  production  problems. 

A  few  samples  of  C-H  Molded  products  are  shown  on 
s  page, — the  stage  plug  being  an  example  of  a  complete 
icle.  Here  the  contact  posts,  metal  inserts,  ratings,  teeth 
-  gripping  the  flexible  cord,   and   grooves,   are   all   turned 

out  in  practically  one  operation.     Cold   molding  from  dies 

insure  exact  uniformit)'  of  product. 

Three  Plants      you  are 
insured  against  delays. 

The  .Molded  Products  i)e|iartiiR-nt  I't  The  Cutler-Hammer 
Mfg.  Company  operates  two  plants; — one  in  Milwaukee; 
■)ne  in  New  \'ork ;  with  an  associated  plant  in  Toronto, 
Canada. 

If  one  plant  cannot  supplv   \ou,  one  or  both  of  tiie  otiiers 
tan  be  put  to  work  producing  your  article.      In  fact  on  big 
runs,  we  recommend  the  splitting  up  of  the  produc- 
tion as  an  insurance  measure. 

Let  us  explain  to  >ou  how  the  cold  molding  art 
as  been  changing,  how  the  scope  of  C-H  Cold 
Molded  Products  will  allow  you  to  replace  other 
compositions  atid  materials  to  your  advantage.  Dif- 
ferent kinds  are  made,  suitable  for  various  purposes. 
Send  Us  parts,  or  drawings  .uid  we  will  give  you 
complete  information. 

IIIK  CI'  ILKR-II A.M.MKR  MIC.  CO. 

Milwaukee,    Chicago,    New    York 


MOLDED  PRODUCTS 
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The  More  Water  Power  Developed 


flow  Much  ^tepPower  in  the  United  states  can 
"be  used  "'eEmifArLfLEcnficin?H(wMuai'"'"^  has  been  DEyiLOPEPf 


Only  16.6'y   of  Water  Power 
Available  Has  Been  Developed. 


**lt  carries 
electrical  protection 
a  step  farther" 


The  Greater 

the  Demand 

for 

Compro 

Meter  Entrance 

Switches 


The  meter  adapters  supplied  are 
of  the  one-piece  or  universal  type, 
the  one  piece  type  being  suitable 
tor  use  with  meters  of  the  particu- 
lar type  for  which  it  was  de- 
signed. All  Compro  meter  test 
switches  have  upturned  lips  at 
each  end  of  switch  which  offers 
suitable  connections  for  any  known 
method   of   testing. 


Think  of  it.  fi3A^',  of  all  the  available  water  power 
in  this  cmmtiy  going  to  waste. 

But  after  all  it's  no  greater  than  the  waste  of  perfectly 
good  central  station  dollars  that  are  needlessly  being 
paid  out  for  fuse  and  service  costs  in  every  nook  and 
corner  of  this  great  U.  S. 

Just  as  development  of  water  power  will  reduce  the 
amount  of  power  now  being  wasted,  the  increasing^ 
growth  and  general  use  of  Compro  meter  entrance 
s\N»itches  uill  reduce  the  number  of  central  station 
dollars  now  going  into  fuse  and  service  expenses. 

More  water  power  means  more  Compro  meter  entrance 
switches.  As  more  and  more  of  the  un wired  houses 
become  wired.  Compro  sales  will  increase  hec^iuse  of  the 
service  the>  gi\e- — they  permit  customers  to  renew  fuses 
— and  thus  save  time  and  money  for  the  central  station. 


Full  inioriiuition  7iill  hi-  ihnrfiiliy  furnhhid. 
-Vo  oblu/iitioii. 

The  Wadsworth  Electric  Mfg.  Co. 

Covington,  Ky. 

HKAMII    OrilOS: 

New  Yurk  {itv  (  hiciicn,  IlllnoU  BoUon.  Mi>». 

GO  Hiorrh  !St.  S.VI  Wral  .^loiiror  SI.  170  Frdrnil  <^l. 


Meter 
Swiich 
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Can    you    answer    these 
questions? 

1.  Are  you  sufficiently  f;i- 
miliar  with  the  openitiiiB 
principles  of  motor-;  and  tren 
erators  so  that  you  can  lo 
cate  and  correct  their  trou- 
bles with  a  minimum  cxpcn 
diture  ol  time,  thought  and 
work  V 

2.  Can  you  lay  out  the 
wiring  in  your  plant  so  thai 
it  is  in  aceor(l:iMce  with  the 
best  oraclice.  both  clectri 
cally  and  mcchaiiicai'y : 

a.  If  you  have  a  room  or 
bilildine  to  Usht  can  yoii 
select  the  lamps  properly  and 
.  hoose  the  correct  reflectcirs 
and  locate  the  uni's  at  thi- 
riffht  heis'hl"  and  in  the 
proper    position:-? 

4.  Do  you  know  enouirh 
about  ele<.-tpic  circuits  so  that 
you  can  ftCTire  wire  si7's^  re- 
sistances,  and    the  like? 

5.  Do  you  really  under- 
stanti  the  principles  of  alter- 
natinc  currents  and  alter- 
natinir-furrmt  circuits  — 
power  factor,  inductance.  l;e- 
aclance.  imiicdance.  permit- 
tani.*  -ind  the  like? 

n.  Are  yo.i  familiar  w  Ih 
the  modem  electron  thcor> 
ol  electricity  whioh  now  rend 
crs  easily  understood  ^" 
many  tbinits  about  electrl<ity 
that   were  obscure   lormerly? 


Raise  Your  Pay 

With  These  Books 

"Know  electricity  as  experts  know  it, 
and  get  an  expert's  pay." 

Big  salaries  are  pai'l  in  tlie  electrical  field  for  expert 
knowledge.  The  man  who  knows  electricity  in  all  its 
many  phases — the  man  who  has  completely  mastered 
the  subject  from  A  to  Z — can  pick  his  own  job  and 
name  his  own  salary.  The  only  way  you  can  earn 
more  is  to  learn  more.  Small  knowledge  means  small 
pay.  Learn  the  way  to  bigger  pay.  Become  an  expert. 
Croft  will  show  vou  how. 


The  Croft  Library  of  Practical  Electricity 


Think  of  getting  this  great 
Home  Study  Course  and  Ref- 
erence Library  at  $19.50 — a  sav- 
ing of  $8.00!  This  is  a  real 
opportunity!  No       electrical 

worker  who  wants  to  fill  a 
bigger  job  can  afford  to  miss  it. 
Hundreds  of  men  have  told  us 
that  the  Croft  Library  at  $27.50 
was  the  best  buy  on  the  market. 
At  $19.50  it  represents  the 
biggest  hitri/in  in  sound,  elec- 
trical training  ever  offered  to 
the  electrical  workers  of 
America. 


rE  have  clipped  $8.00  off 
the  price  of  this  most 
popular  electrical  library 
— made  it  $19.50  instead  of 
$27.50,  a  reduction  of  about 
30%.  -And  more  than  that,  we 
are  offering  the  easiest  terms  we 
have  ever  made  on  the  Croft 
books.  You  now  pay,  not  $5 
a   month   nor   ri'en  $3    a   month. 


\ 


t  the  s 


nled 


how  to  ICO  about  it?  Do  you 
know  all  the  limcsavint: 
stunt"  In  fishinir  wires,  bor 
inis  raceway*-  and  li.iw  to 
make    the    tool*    requireil? 

8.  Do  you  know  the 
National  Ele-trlc  Code  UuN- 
and  the  'cason  for  then 
adoption  ? 

Thr    Crolt    Library   antwerx 


if  $1.50  in  ten  days 
and  the  balance  at  the 
rate  of  only  $2  a 
month.  This  gives  yon 
ten  full  months  to 
complete  your  pa\- 
ments 


Was 

$2^501 

Now 

$19.50 


Free  Examination — No  money  down 


CROFT  has  had  an  almost  sensational 
climb.  Beginning  as  an  apprentice 
lineman,  he  went  through  the  vari- 
ous stages  of  wireman,  draftsman,  etc., 
until  he  attained  the  position  of  electrical 
engineer  with  one  of  the  great  electrical 
manufacturing  companies.  Now  he  heads 
his  own  consulting  company  with  a  large 
and  successful  practice,  and  his  name  is 
known  in  everv  corner  of  the  electrical 
world. 

Only  Boiled-Down  Facts 

Croft  gives  you  only  the  boiled -down 
records  of  everyday  electrical  practice.  His 
knowledge  of   electricity   has  been   obtained 


through  actual  shirt-sleeve  practice,  and  be- 
cause he  knows  your  problems  he  is  able  to 
tell  you  in  clear  understandable  language 
the  best  way  to  solve  them. 

Consider  the  Small  Cost 

The  Croft  l,ibrar\  has  always  been  the 
leader  amonj;  the  higher  Rrade  electrical 
libraries.  Now  at  its  new  price  ot  )<1').?0 
it  becomes  the  bigncst  value  in  electrical 
books  on  the  market.  Men  who  are  us- 
ing Croft  will  tell  you  that  no  set  of  elec- 
trical books  published,  ret'ardless  of  price, 
can  e<iual  the  Croft  Library  in  complete- 
ness, up-to-date-ness  and  all-round  practical 
value.      riic  price  is  cut.  bin   not  the  value. 


10  months  to  pay 


we  want  you  lo  coinpare  the  CroU 
liooks  with  others.  Fill  in  and  mail 
ilii-  c.iupoii  attached  and  we  will 
.s*-nd  vou  the  entire  set  of  eidht  vol- 
iinir-.f.,r  len  days'  Free  Kxaniinatinn 
W,-  lake  all  Ihe  risk— Pay  all  ehamis 
Viiu  .iisume  no  ohliuatioii— Vcm 
pay  niithinit  unless  you  dicide  lo 
keep  the  hooks  Then  $1  .V)  in  len 
days  nnri  Ihe  balance  al  Ihe  rale  of 
S2  »  nionlh.  .Send  Ihe  rotip<in  Nf)\V 
anil  see  the  books  for  yoiir«elf 


Send  no  money — 
just  the  coupon! 


7tee6xamhiatwnCcnipcn 


Ne 


York 


rjenllemen. — Please    send    me    the    Libi 
•  sliitipin?  fharff-s   pre|iaid  I .   for   10  il 
i»(a'tory    I    will    send    JL.'iO    li     " 
tlD.'iO    has   lieen    paid.      If   nut 
shippintr   instructions. 


day 


■V  ot  Practical  Elc.lncily 
"dee  ixaniination.  If  sal 
and  $':  per  month  until 
will  write  you   lor  return 


I  flonie 
J  I'.ly   . 

\  When 


Address     . 
rid    Stale 
Kniployeil 
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They  take  the  tool  to  the  job! 


HERE  are  three  ways  to  handle  the 
job  illustrated — 

1 — Hire  extra  labor  to  carry  heavy  cast- 
ings to  the  expensive  stationary  machine 
in  the  background. 

2 — Slow  up  the  work  and  increase  man- 
hour  costs  by  tedious  hand  drilling. 

3 — Hustle  up   the    work,   reduce    tool 
expense,    and    lower    man-hour    costs    by 
taking   a    Little 
Drill  to  the  job. 

Chicago 


Giant    Portable    Electric 


Little  Giants  don't  stop  with  saving  over 
hand  or  stationary  drilling — they  are  built 
for  and  give  lower- cost -per-year  perform- 
ance to  the  drill  user  who  demands  cheaper 
drilling'- — not  cheaper  drills. 

Little  Giants  are  not  orphans  by  any  means! 
They're  backed  by  a  nation-wide  chain  of 
Service  Branches  completely  stocked  with 
new  tools  and  spare  parts,  and  by  the  largest 
builder  of  portable  electric  tools  in  the  world. 

Ask  for  Booklet  397. 


Pneumatic  Tool   Compan^ 

Chicago  Pneumatic  Building    ■    6  East  44th  Street    ■    New  York 

Sales  and* Service  Brandies  all  over  the  World 


JOttANVKSSt.'Ki)      htAmOt       OM.tu« 


B OYER  PNEUMATIC  HAMMERS- UTILE   GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO   PNEUMATIC  AIR  COMPRESSORS  • -VACUUM  PUMPS- -PNEUMATIC  HOISTS. 


GIANT 


Electric 


To  ols 
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This  is  oiie  of  a  series  of  advertisements  describing  the  main  features  of  Wagner  I'uu-H-full  Moton 


Illustrating:  the  passasp  of  the  air  through  the 
Pow-R-full  Motor.  It  will  be  seen  that  all 
parts  where  heat  is  produced  are  bathed  with 
currents  of  cooled  air. 


Cool  running 

The  load  a  motor  can  carry  continuously  is  determined  by  its 
ability  to  dissipate  the  heat,  because  heat  destroys  insulation 
and  without  insulation  there  is  no  motor. 

Everything  else  being  equal,  the  life  of  a  motor  depends  upon 
its  insulation  which  in  turn  is  determined  by  the  temperature 
of  the  hottest  point;  therefore,  per/ect  iientilation  not  only 
increases  the  load  capacitv  of  a  motor  but  also  prolon</s  its 
life. 

To  use  a  fan  on  the  end  of  the  rotor  for  ventilation  purposes 
is  well  established  practice,  but  to  provide  a  free  passage  for 
handling  a  considerable  quantity  of  air  along  </<•//" //f  paths 
is  a  radical  improvement  that  was  first  introduced  in  the 
Wagner  Pow-R-full  Motor. 

The  fans  on  the  ends  of  the  Wagner  Pow-R-full  rotor  handle 
a  large  quantity  of  air.  They  draw  it  in  along  the  shaft  and 
send  it  through  the  stator  windings  and  all  around  the  stator 
iron,  all  air  leaving  by  large  openings  in  the  casing  or  frame. 

These  fans  absorb  power  but  they  add  many  times  this  power 
to  the  load  capacity  of  the  motor,  and  the  final  result  is  an 
increase  in  the  overall  efficiency. 

The  whole  secret  of  the  success  of  this  ventilating  system  is 
the  directing  of  the  air  along  definite  paths. 

Bulletin  129,describing  the  advantages  of  the  Pow-R-full  motor 
development,  gladly  sent  upon  request. 

1^3Tigrl\l<><^'cMaTtii£admiii^Gmipany. 

Saint  I/ouis,  Missouri 


Wairner.Uuality  Motors  were  the  first 
motors iinvliuh  Directed  Draft wasnsed. 
a«  evidenced  by  the  above  advertise- 
ment, which  appeared  in  the  popular 
and  technical  press  of  March.  \m. 
Even  then  this  feature  had  been  in- 
cluded in  Waffner.Quality  Motors  "for 
.several  years"  as  the  advertisement 
explains. 

Isn't  it  only  natural  that  the  pioneers 
in  Directed  Draft  should  l>e  the  leaders 
of  today  in  this  feature?— as  indicated 
by  the  row-K  lull  Motor. 


Pow-Rrfull  Motor 


Polyphase 
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THE  efficient  and  dependable 
service  for  which  paper  pulleys 
are  known  is  the  result  of  ROCK- 
WOOD  quality,  conscientiously 
built  in.  Complete  records  assist  us 
to  know  the  history  of  every  Rock- 
wood  Paper  Pulley  built.  Each 
Rockwood  pulley  is  carefully  reg- 
istered and  labeled  that  )'ou  may 
know  it  conforms  to  the  high 
Rockwood  standard.  To  avoid  un- 
scrupulous imitators,  order  by 
the  name  only  "Rockwood  Paper 
Pulleys" — and  see  that  the  pulley 
you  get  carries  the  Rockwocxi 
(juality  labe 

The  Rockwood  Mfg.  Co. 


\ 


Indianapolis,  LT.S.A. 


^ 


x'T'      ^^ 


All     the     P  o  w  e 


All     the     Time 


MOCKWOOD. 


PULLEY 

SERVICE 
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Watson  Motor — the  Choice  of  Wm.  Sellers  &  Co. 
for  this  Extremely  Severe  Service! 


yt  Unique  yipplicationL- 


10NG  experience,  sound  judgment 
_y  and  ingenuity  in  the  develop- 
ment of  machine  tools  of  superior 
merit  have  placed  Wm.  Sellers  8b  Co. 
in  a  foremost  position  in  the  mach- 
ine tool  industry. 

The  same   careful    judgment    and  fine 
discrimination  which  enable  Wm.  Sel- 
lers 8b  Co.  to  build  the  high'.'st  type  of 
machine   tool    equipment    is    also  evi- 
denced in  this  centrifugal  Sand-Mixing 
Machine  which  is  subjected  to  the  rough- 
est, most  severe  service  imaginable. 
Careful  judgment  and  fine  discrimination  like- 
wise entered  into  Wm.  Sellers  6s  Co's.  choice 
of  the  Watson  Motor  to  power  this  mixer.    A 
thorough  investigation  convinced  them  of  the 
adaptability  of  the  Watson   to  this  particular 
machine.     Co-operation    of  Watson  engineers 
helped  to  insure  the  success  of  the  application 
which  is  a  unique  example  of  Watson  built-in 
construction. 

The  motor  constitutes  the  pedestal  of  the  mach- 
ine.   It  is  the  fully-enclosed  type,  ball-bearing 


equipped.  Sand  or  dust  cannot  get  into  the  bear- 
ing chamber;  lubricant  cannot  get  out.  Bearings 
are  extra  large.  A  dependable,  low-maintenance 
motor.  Insures  quick,  economical  sand-mixing. 

The  machine,  Watson-powered,  accomplishes 
as  much  work  with  two  laborers  working  three 
hours  as  five  men  could  do  in  a  ten-hour  day. 

What  is  your  problem?  Let  Watson  Engineers  "roll 
up  their  sleeves"  and  help  you  work  it  out.  Watson 
Service  is  for  you.  Consult  our  nearest  district  office. 


The  Mechanical  Appliance  Company,  Milwaukee,  Wisconsin 

Loj  Angeles  Pittsburgh 

SanFrancisco  Amhrrst ,  N.  S. 

Philadelphia  Atlmt.i 

40°  Raltng — A  Drprndablr  Motor 


Bosto 


Detroit 

Minneapolis 

Dcs  Moiji 

Grand  Rapids, 

Dallas 

High  Poi 

Mich. 

Burlington.  1  . 

St  .Louis 
wTnmi^g 


Xi\-jV5J); 


N 
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CRANE   CO. 


Brass  Cock 


No.  4  37   Brass 
Gate  Valve 


We  are  Manufacturers  of  about 
20,000  articles,  including 

Valves,  Pipe  Fittings 
and  Steam  Specialties 

made  of  brass,  iron,  ferrosteel, 
cast  steel  and  forged  steel,  in  all 
sizes,  for  all  pressures,  and  all 
purposes,  and  are  distributors 
through  the  trade, of  pipe, heat- 
ing and  plumbing  materials. 


>     1« 


No.  •t61   Iron 


# 


Malleable  Iron 
Elbow 


Mallrabli-   Iron 
Return  Bend 


Reducing 
Flanged  Tee 


No.   962 

No. 

20 

Horizontal                                 Vn 

on 

Non-Reiurn              | 

Pressure  R 

"(julator 

Brass  Check  Valve 

Str 

am  Trap 

SALts     OFFICES 

WAREHOUSES     AND     SHOWROOyS 

WORKSi    CHICAGO   A 

ND  briocepout 

BOSTON 

ATLANTIC     CITT 

MEMPHIS 

INDIANAPOLIS 

ST.     PAUL 

SEATTLE 

SPBINCF(CLO 

CAMDEN 

LITTLE     ROCK 

-OUNOtO    BY     R.     T.      CR.Ne,    ,..» 

CHICACO 

MINNEAPOLIS 

TACOMA 

BRIOCCPORT 
ROCHESTER 

BALTIMORE 
WASHINGTON 

CRANE  CO. 

OSHKOSH 

DULUTH 

POCATELIO 
SALT    LAKE   CITY 

OGDEN 

HARLEM 

BUFFALO 

WICHITA 

DAVENPORT 

WATERTOWN 

RENO 

ST.     LOUIS 

DES    MOINES 

ABERDEEN 

SACRAMENTO 

BROOKLYN 

ATLANTA 

KANSAS     CITT 

CHICAGO 

OMAHA 

GREAT     FALLS 

OAKLAND 

PHILADELPHIA 

KNOXVILLC 

TERRE     HAUTE 

SIOUH    CITY 

BILLINGS 

SAN     FRANCISCO 

REAOrNC 

BIRMINCHAH 

CINCINNATI 

MANKATO 

SPOKANE 

LOS    ANCEICS 

CRANE 

MONTREAL. 

TORONTO     VANCOUVER.   WINNIPEG. 

CRANE-BENNETT.  Ltd. 

LIMITED 

CALGARY. 

"- 

-.INA,             HALIFAX                OTTAWA, 

LONDON 

ENG 
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UNIVERSAL  SERVICE 


Coxe  Stokers 

are  stokers  of  universal  applica- 
tion. No  matter  what  fuel  you 
burn  they  will  meet  your  needs 
as  they  are  meeting  the  needs 
of  plants  burning 


Bituminous  Coal 

Coke  Breeze 
Anthracite  Coal 


International   Combustion   Engineerintl  Corporation 

Combustion  Engineering  Corporation 

Combustion  Ivngincerinj^  Building,  Broad  Street,  New  "i'ork  City 

Type  V.  Stokers — for   Bituminous  Coal  Lopuico   Pulverized    F-uel    Systems  Tlic   Crieve   Grate — Uand-Firind 

Coxe  Stokers — Anthracite  Coal.  Coke   Breeze  and   ISituminous   ("oul 

I'IMLADFXPHIA,   PA.  PITTSBUKCIH.   PA.  MINNKAPOLIS,  MINN.  ATLANTA.  C.A.        BIRMINCIIAM.  AI.A. 

ftAZLETON.   PA.  BOSTON.  MASS.  CHICAGO,  ILL.        SALT  LAKE  CITY.  UTAH        ALBANY,  N.Y. 

UEiTROIT.   MICH.     OMAHA.    NLB.      DENVER.   COLO.      MILWAUKEE.  W  IS.     SEATTLE,  WASH.      CHARLOTTE,  N.  C. 

TAYLOR   ENCJINEERINC;  CO..  VANCOUVER,  B.  C. 
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/vMEBiCAs  Best 
LUNI<^ENHEIMER 

SINCE  1862 


LUNKENHEIMER 

Cast  Steel l^lves 


For  power  plants  where  high  pressures  and  more  particularly  exces- 
sive temperatures  prevail.  The  800  F.  temperature  and  350  pounds 
pressure  rating  for  which  Lunkenheimer  Cast  Steel  Valves  are  guaran- 
teed covers  every  requirement  of  modern  practice  and  provides  a  margin 
of  safety  which  insures  both  efficiency  and  maintenance  economy. 

Lunkenheimer  "Valve-steel"  is  melted  by  the  electric  process  exclu- 
sively, with  definite  regulation  of  each  step  in  the  foundry.  This 
method  provides  a  metal  structure  both  homogeneous  and  free  from 
casting  defects  and  highly  suitable  for  valve  service.  The  trimmings 
are  monel. 

The  line  is  complete  and  includes  Globe,  Angle,  Check,  Gate,  Non- 
return, Pop  Safety  and  blow-off  types  in  all  standard  sizes. 

Specify  LUNKENHEIMER  CAST  STEEL  VALVES  and  insist  on  their 
installation.  Distributors  of  Lunkenheimer  Products  situated  in  every 
commercial  center. 

Write   for   Catalog    No.    58AC. 


IHI  LUNKENHEIMER  22; 

^-"QUALITY"— 


LARGEST   MANUFACTURERS   OF 

HrGH   GRADE   ENGINEERINO    SPECIALTIES 

IN  THE  WORLD 

NEW  YORK  PINPINN  ATI      USA      BOSTON 
CHICAGO       V.ll'<H-ll'^l^AM  1,    *-<■ -3 •'*•   LONDON 

EXPORT   OEPT.    12»-I35  LAFAYETTE   ST..    NEW  YORK 
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Rome 


Rome  Quality 
reflects  in  the  service 

Those  who  use  Rome  Electrical  Copper 
buy  more  than  metal;  they  provide  for 
themselves  a  dependable  service  —  and 
dependability  always  proves   economy. 

Rome  Quality  is  uniform;  the  high 
standard  set  by  the  Rome  Brass  and  Cop- 
per Company  is  constantly  maintained 
by  each  and  every  one  who  has  to  do  with 
the  production  of  Rome  Electrical  Cop- 
per from  workman  at  furnaces,  rolls,  and 
machines,  to  the  expert  and  specially 
trained  inspectors  and  metallurgists. 

Rome  Quality  Electrical  Copper  includes : 
switchboard  copper;  drawn  copper  com- 
mutator bars  of  any  shape  or  length; 
strips  for  armature  winding;  brush  and 
battery  copper;  rectangular  copper  bar 
drawn  or  sawed;  round  or  square  edge 
strip  copper,  soft  or  hard  (in  coils  or 
wound  on  bucks,  or  in  straight  lengths). 


URASS 


COPPKR 


IJKON/.E 


Sheets;  rolls;  rods;  anodes;  tubes,  brazed  and  seamless; 
strips;  extruded  shapes;  angles  and  channels;  tapered 
tubes  and  hose  pipes;  door  rail;  commutator  bars  and 
segments;  electrical  copper  bar;  and  rivets  and  burs. 


ROME  BRASS  AND   COPPER   COMPANY-- ROME,  N.V 

BRASS  ROMEcoPPER 
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Nea  YorU  City. 

Oentaen.n--  ,   ^,,»,  n«->-' 

o^r  aavertlsWG  <=<   ■'"" 

d.ring  the  psst  ^^_^^^^  „f  these  1.^ 

,o,xd  produce,  the  .res  ^^  ^„„,,i.entm 

-"""      /;a-s=tron..^n—  -"'" 

t.lectrl.ce'- 

very  trulS  yur"/- 

caVICS  S!J??LI£S  CO 


Electrical  World 

10th  Ave.,  at  36th  St. 

New  York,  N.  Y. 
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Handy  Sample  Card 
for  Busy  Buyers 


-ix:  DELTABESTON  <S^ 

COLORBUMONFlMLKfNMR'- 


A  New  Form 

of  an  old  and  tried  product 

"COLORBESTON,"  a  new,  colored,  asbestos-insulated  wire,  has  been 
developed  to  meet  the  need  for  a  fixture  wire  that  will  match  standard 
fixture  finishes,  but  which  has  no  braid  to  char  when  used  in  close  con- 
tact with  high  wattage  nitrogen  lamps. 

Asbestos  Fixture  Wires  for  Permanency 

The  superiority  of  asbestos  insulation,  notably  DELTABESTON.  on 
wires  subjected  to  heat,  is  well  established.  "COLORBESTON" 
Fixture  Wire  is  a  new  form  of  DELTABESTON,  and  is  finished  in  six 
permanent  colors,  gray,  cream,  old  brass,  bronze,  black  and  white. 

A  handy  sample  card  will  be  furnished  on  request 


T7oTV( 


ii  JAl 

of  General    Ell^^fic  Company 

p!r(D)vndi©ini(g©   WLJo  - 
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nmJ'.,,  "'"•'Illftll''/'' 

^«57«*dlil|j!i!f|ii|i' 


Wlun  \()ii  put  \oui 
moncv  into  KKRITE 
you  make  an  iinest- 
meiit  in  service.  You 
do  more  than  buy  con- 
ductors, insulation  ami 
protection.  Youoluam 
the  best  possible  com- 
bination of  the  most 
desirable  qualities  in 
permanent   form. 

KERITE  remains  lonji 
after  the  price  is  for- 
L'otteii. 


kerite; 


^COMPMYi 


PARAMTE 


IT'S  RJGHT 


MAGNET  WIRE 
MAGNET  WIRE   PRODUCTS 


The  Sign  of  Highest  Quality  and  Good  Service 
WINDINGS 

Telephone 


Ignition 
Wireless 
X-Ray 
Magnet 


Ills 


Meter 

Transformer 
Field 
Coils  for  all  Electrical  Work 

iing    to    speciticattons    of    cnstomt 
nlccd    to   be   satislnrlory. 


mlulllllMIII 


MAGNET    WIRE  |     j 

Plain    enameled    copper    wire  | 

Single   cotton   enameled    copper   wire  | 

Single    or    double    cotton    magnet    wire  I 

Single    or    double    silk    magnet    wire  ~ 

Single    silk    enameled    copper    wire  | 

have   one   of    the    largest    and    most    modern    plants    in  the          B 

world    devoted    to    ■^hc    manufacture   of    magnet  | 

wire    and    windines.  =      I 

Dudlo   Manufacturing   Co.  i  I 

Fort  Wayne,  Ind.  |    | 

inMriirniii)iitiiiiiitiiiiiiiniriiiMijiiiiiiiiiiiiiMiintiiiiriiiiiiiiiiiiiiiiitiiii(iiiiiiiiiiiiriiiiiriiMiiiriiniiitiiiHiiniuiH>utiim     nuiKimirniniiirniimiiiniiitiiii 


I  Rubber  Covered  Wires  and  Cables 

I  Lead  Covered  Wires  and  Cables 

I  High  Tension  Cables 

I  Automobile  Cables 

I  Telephone  Wires 

I  Lampcords  (.Silk  and  Cotton) 

I  Portable  Cords  (Silk  and  Cotton) 

I  Fire  Alarm  Cables 

I  Mining  Machine  Cables 

I  For  30  Years  the  Standard 

Indiana  Rubber  and  Insulated 
I  Wire  Co. 

I  Factory  and  General  Offices: 

I  Jonesboro,  Indiana 

I  New  Yori<   Officei 

i  Chicago    Office:  Thomas    &    Betta    Co. 

I  210  So.  Desplaines  Si.  63   Vesey    St. 

=  r- 

'tiiiiiiMMiiiiiiiiillliiniiiiniiMiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiriiiMriiiiiiiiiiiiiiiiiiMiiiriiriiMiiiiiiiMiriiiiniMiiiiiiiiiitiiiniiinlllinam 

:iiiiiiiiiiiiiriiiitiirriitiiiiiiiiiiiiHiniiiiiiNi)iiiiiiiiii<iiitiiMniniiiinMiiiiiiiiiinitiiiiitiiiiitiiiiitiiiiiiiitHi>iiiiiiiiiiiirin(i)iiinnmm 

iTiREX  Cable 

/di'  MhiiiiQ  Mcichhies 

A  demonstratit»n  that 

TRADE        I       I    E3    ^r    Jf       MARK 

Wears  at  least 

four  times  as  long 

as  other  cables 

•■\\c,hdvc  li..d  one  'l.^ex."  number  3 
concentric  cable  on  an  arcwall  minmg  ma- 
chine, which  has  been  in  operation  about 
one  year.  This  cable  shows  no  sign  of  wear 
and  we  have  never  had  the  slightest 
trouble  with  it."  From  a  Superintendent 
of  Power  and  EAfui foment  in  a  coal  mine. 

Every  time  a  cable  is  repaired  or  re- 
placed there  is  a  loss  due  to  idle  men  and 
machinery.  As  "Tirex"  wears  at  least 
four  times  as  long  as  other  cables,  it  re- 
duces this  loss  7V,(.. 

Ircc  samples  upon  request 
staling  type,  sizes  and 
qiiantitij    usually    hout^ht. 

Simplex  Wire  &CABLE0 

201  DEVOVSHIRE  St    BOSTON 
CHICAGO  s.\v  rRA.VCISCO 


MiiitiiiiiiiMiitiniiiiiMiiiiuiimiiiiMiiiiiiiiiiiii 
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Is  Economical  Distribution  IVantedf 


ELECTRICAL  men  are  worrying 
a  lot  just  now  about  the  critical 
problem  of  distribution.  The 
present  system — or  lack  of  system — is 
breaking  down  because  the  men  who  are 
doing  the  distributing  are  not  prosper- 
ing. And  when  a  distributer  ceases  to 
prosper  he  soon  must  cease  to  function. 

But  this  situation  is  more  than  a  prob- 
lem— it  is  two  problems.  And  it  is  vital 
that  in  thinking  on  it  every  one  should 
have  this  point  in  mind.  For  there  are 
today  two  broad  classes  of  electrical  goods 
that  are  distributed  —  general  wiring 
supplies,  for  the  most  part  staples  and  in 
steady  demand,  and  energy-consuming 
appliances,  for  the  most  part  specialties 
still  in  the  pioneering  stage. 

The  economic  service  of  the  distributer 
of  the  staples  is  to  collect  them  from  the 
many  factories,  warehouse  them  and  re- 
sell them  to  the  individual  contractors, 
dealers,  central-station  companies  and 
industrial  plants,  which  can  more  easily 
draw  on  the  one  fast-moving  jobber's 
stock  with  much  reduced  investment, 
efifort  and  expense. 

The  function  of  the  distributer  of  ap- 
pliances is  quite  different,  because  in 
addition  to  the  selecting  and  warehousing 
he  must  perform  an  active  service  in  the 
creation  of  market.  He  must  play  a 
forceful  part  in  the  education  and  the 
stimulation  of  the  trade  to  the  necessity 
of  pioneering  these  commodities  by  crea- 
tive selling  direct  to  the  homes  of  all  the 
people.     And  the  economic  service  ren- 


dered here  is  one  of  greater  detail  and 
far  greater  cost. 

The  principle  of  such  a  system  of  dis- 
tribution is  easily  set  down.  Many 
scattered  factories  ship  goods  to  many 
geographically  distributed  warehouses 
where  the  retail  trade  of  every  town  may 
have  convenient  access  to  combined  and 
ample  stocks  and  be  relieved  of  both  the 
labor  and  expense  of  ordering  each  article 
from  its  own  factory  and  carrying  large 
frozen  stocks  of  waiting  goods  in  wasteful 
duplication.  This  is  the  principle,  but  if 
in  practice  the  manufacturer  fails  to  pro- 
tect and  promote  this  economic  function 
of  the  warehouse  and  sets  up  too  many 
jobbers,  then  the  duplication  of  distrib- 
uters' stocks  and  the  dividing  of  the 
distributers'  profits  defeat  the  very  pur- 
pose of  such  distribution. 

For  when  the  goods  cease  to  flow  freely 
through  the  jobber's  warehouse,  clearing 
all  lines  from  the  factory  to  the  trade,  this 
business,  which  depends  on  volume  and 
turnover  for  success,  chokes  up  and  dies. 
And  when  the  jobber's  business  ceases  to 
be  prosperous,  he  can  no  longer  do  his 
job  of  saving  money  for  both  factory  and 
trade  and  cannot  even  hope  to  play  his 
part  in  the  great  work  of  pioneering. 

The  question  is:  Does  the  electrical 
industry  want  to  maintain  an  economic 
distribution?  If  so,  all  branches  of  the 
industry  must  come  to  a  common  under- 
standing as  to  the  methods  by  which  both 
specialties  and  staples  can  be  distributed 
most  economically. 


William 

Ewart 

Robertson 

A  leader  among  electri- 
cal jobbers  with  a  back- 
ground of  manufactur- 
ing and  contracting 
experience  who  has  been 
a  pioneer  in  co-ordinat- 
ing the  work  of  electrical 
men. 


PRACTICAL  evolution  in  tlie  elec- 
trical industry  has  come  within  the 
short  space  of  forty  years.  From 
the  tlrst  commercial  utilization  of  elec- 
tricity the  expansion  has  been  so  rapid 
that  the  fabric  of  its  organization  has 
been  woven  loosely.  The  function  of 
manufacture  and  distribution  of  elec- 
trical commodities,  the  generating  of 
energy  and  the  local  application  and  in- 
stallation of  electric  service  from  small 
beginnings  have  grown  to  great  special- 
ized activities  demanding  the  entire  at- 
tention of  the  manufacturer,  the  Jobber, 
the  central-station  man  and  the  con- 
tractor-dealer each  in  his  own  work. 

It  has  been  fortunate  that  standing 
near  the  middle  of  this  steadily  grow- 
ing web  of  the  electrical  Industry,  in 
contact  as  a  Jobber  with  both  the  manu- 
facturer, engrossed  in  his  production 
problems,  and  the  central-station  com- 
pany, the  contractor  and  the  dealer.  In- 
tent on  selling  and  serving  the  local 
marlvet,  there  has  been  a  man  like 
William  E.  Robertson,  gifted  with  the 
power  of  seeing  broadly  and  thinking 
straight.  Ho  has  brought  Into  the  coun- 
sels of  the  industry  a  constructive  har- 
monizing and  co-ordinating  influence 
that,  has  been  an  impulse  of  incalcula- 


ble 


value. 

Mr.  Robertson  has  a  knowledge  of  the 
■ctrical  business  possible  to  few.     He 


is  general  manager  of  the  Robertson- 
Cataract  I'ompany  of  Buffalo,  one  of  the 
leading  jobbing  houses  of  the  country. 
He  has  been  a  manuf.acturer.  a  con- 
tractor and  a  retailer,  all  in  the  elec- 
trical industry.  He  is  financially  Inter- 
t'stiil  in  ct'iitral-statlon  properties.  He 
1m  1  mI  I  li  L-.il  training.  He  is  a  skilled 
:i-  II  !  II  1  iiui  financial  man.  He  pos- 
11  riling  mind  with  a  keen 
aljilUi  lu  analyze.  He  was  one  of  the 
first  men  in  the  industry  to  comprehend 
the  relations  which  exist  between  the 
groups  and  classes  of  electrical  men 
and  grasp  the  necessity  for  the  develop- 
ment of  a  practical  co-ordination  be- 
tween them  that  will  knit  tliesc  tan- 
gent forces  into  a  progressing  power. 
And  he  has  preached  this  gospel  to  elec- 
trical men  for  the  many  years  in  which 
his  counsel  has  been  sought  and  freely 
given  In  the  co-operative  work  of  all 
branche-s  of  the  Industry. 

Mr.  Robertson  was  born  in  South 
Carolina  In  1874  and  Is  a  graduate  of 
Cornell  University  and  the  Buffalo  Law 
School.  He  entered  the  electrical  busi- 
ness In  1898  with  his  brother,  James  D. 
Robertson,  and  in  the  following  year  be- 
came a  partner  in  the  Robertson  Elec- 
tric Construction  Company.  He  Is  today 
general  manager  of  the  Robertson-Cata- 
ract Electric  Company  and  vice-presi- 
dent and   general   manager  of  the  Rob- 


ertson   Electric    Construction    Company. 

There  has  been  no  movement  of  any 
consequence  in  the  electrical  Jobbing  In- 
dustry in  which  Mr.  Robertson  has  not 
participated  as  a  leader.  He  was  an 
early  member  of  the  Electrical  Supply 
Jobbers'  Association  and  one  of  the 
founders  and  first  directors  of  the  So- 
ciety for  Electrical  Development.  He 
was  sixth  Jupiter  of  the  Jovian  Order. 
He  rendered  distinguished  service  as 
chairman  of  the  committee  representing 
the  electrical  Jobbers  on  the  War  In- 
dustries Board  during  the  World  War. 
It  was  logical,  therefore,  for  the  Na- 
tional Electric  Light  Association,  when 
it  decided  to  Include  the  entire  industry 
in  its  counsels  to  take  Mr.  Robertson  as 
the  Jobber  member  of  its  executive  com- 
mittee. He  Is  an  active  public  worker  In 
Buffalo,  a  member  of  tlie  Chamber  of 
Commerce,  of  which  ho  has  been  presi- 
dent, and  of  many  Industrial,  civic  and 
social  clubs  and  organizations. 

Mr.  Robertson  is  a  man  of  energy 
and  optimism.  He  believes  In  the  elec- 
trical industry  and  in  the  e<ononiic 
function  of  the  Jobber.  He  looks  for- 
ward to  a  steady  improvement  in  pros- 
perity for  the  man  who  will  organize 
his  business  to  promote  high  standards 
of  quality  In  electrical  Installation  and 
a  service  that  Is  creative  in  Its  In- 
fluence. 
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Ontario  Overshoots 
the  Mark 

THIS  week  water  was  let  into  the  canal  of  the  largest 
hydro-electric  development  in  Canada,  the  Chippawa- 
Queenston  station  of  the  Hydro-Electric  Power  Com- 
mission of  Ontario.  Wonderful  in  conception,  bold  in 
engineering  execution  and  mammoth  in  the  size  of  its 
units,  the  installation  stands  as  a  monument  to  the 
vision  and  skill  of  that  enthusiastic  Canadian  Sir  Adam 
Beck.  But  because  of  untoward  circumstances  it  also 
stands  a  monument  to  economic  folly.  The  Hydro- 
Electric  Power  Commission  of  Ontario  was  able  to  pur- 
chase 100,000  hp.  from  a  privately  owned  utility,  the 
Ontario  Power  Company,  for  $9  a  horsepower-year,  and 
on  the  strength  of  that  built  up  the  immense  network 
extending  a  thousand  miles  in  all  directions,  from 
Niagara  Falls  to  Toronto  on  the  north,  and  to  Windsor, 
opposite  Detroit,  on  the  west.  Despite  the  fact  that 
its  turbines  at  Queenston  operate  under  a  head  100 
feet  greater  than  that  available  at  Niagara  Falls  and 
thus  generate  one-third  more  energy  for  the  same 
amount  of  water,  the  Hydi'o-Electric  Power  Commission 
of  Ontario  cannot  manufacture  at  Queenston,  much  less 
sell,  a  horsepower-year  of  electrical  energy  for  twice  the 
amount  it  paid  the  Ontario  Power  Company  when  the 
company  was  privately  owned  and  operated.  Thus  has 
the  Hydro-Electric  Power  Commission  of  Ontario,  lured 
orn  by  ambition,  fallen  into  a  pit  of  its  own  digging. 


crops  up  a  natural  desire  to  fix  things,  and  while  wiser 
counsels  usually  prevail,  it  is  well  that  the  decision  of 
the  highest  court  of  the  land  is  now  available  to  squelch 
anj'  further  longings  in  the  direction  of  price  fixing. 


Open-Price  Associations 
and  the  Law 

THE  Supreme  Court  of  the  United  States  has  sat  in 
judgment  on  "so-called"  open-price  associations  and 
decrees  them  unlawful.  Originally  formed  for  the  pur- 
pose of  acquainting  members  with  the  conditions  of  sup- 
ply and  demand  in  industry  and  with  the  prevailing 
prices,  these  associations  have  degenerated  into  price- 
fixing  combinations  of  the  worst  sort,  as  recent  dis- 
closures in  New  York  and  elsewhere  have  shown.  Ob- 
viously the  collection  and  distribution  of  statistics  on 
prices,  stocks,  production,  etc.,  advantageous  as  these 
are  to  trade  and  industry,  must  be  hedged  about  with 
certain  safeguards  if  they  are  to  escape  censure.  It 
was  not  the  intention  of  the  Supreme  Court  to  stop  the 
collection  and  publication  of  trade  information — its 
edict  was  leveled  against  misuse  of  the  information. 
The  publication  of  prices  and  production  statistics,  it 
is  generally  admitted,  will  go  far  to  cure  cut-throat  com- 
petition, and  we  know  of  no  better  way  of  disseminat- 
ing such  information  than  through  the  columns  of  the 
business  press.  Economic  right  can  only  be  maintained 
by  public  understanding,  and  that  in  turn  begets  pub- 
lic confidence.  Fortunately,  the  electrical  industry  is 
animated  by  a  desire  for  full  and  free  publicity  as  a 
cure  for  economic  evils,  and  time  has  proved  the  advan- 
tages of  such  a  course.     However,  now  and  then  there 


Incomprehensible  Variety  of  Voltages 
in  Pennsylvania  Industrial  Plants 

AN  EXTRAORDINARY  and  almost  incomprehensible 
variety  of  voltages  are  in  service  in  Pennsylvania, 
as  the  survey  which  we  present  this  week  shows.  With 
direct-current  motors  seventeen  separate  figures  are 
reported,  thirteen  of  them  under  500  volts.  Among 
alternating-current  motors  there  are  twenty-one  volt- 
ages in  use,  of  which  again  thirteen  are  under  500 
volts,  and  of  the  group  only  five  are  characteristically 
primary  voltages.  In  the  name  of  all  the  standardizing 
committees  of  the  various  engineering  organizations, 
why  should  these  things  be? 

If  the  truth  were  known,  it  would  generally  be  found 
that  trivial  concessions  to  circumstances  account  for 
most  of  the  variations  from  the  usual  figures,  yet  it 
is  very  doubtful  whether  there  is  justifiable  cause  for 
continuance  of  this  kind  of  practice.  In  some  cases, 
doubtless,  the  figures  cited  are  merely  nominal,  repre- 
senting the  running  of  a  standard  machine  at  a  disad- 
vantageous voltage,  while  in  other  cases  it  can  hardly  be 
doubted  that  the  apparatus  is  really  of  a  special  kind. 
In  the  former  case,  particularly  with  alternating  mo- 
tors, the  results  of  off-voltage  running  are  pretty  certain 
to  be  bad,  and  there  seems  to  be  no  conceivable  reason 
why  there  should  be  motors  rated  at  every  10  volts 
between  200  and  250,  with  225  thrown  in  for  good 
measure.    It  certainly  is  a  case  for  reform. 

In  the  earlier  days  of  alternating-current  working  we 
used  to  be  afflicted  with  all  kinds  of  curious  frequencies, 
sometimes  used  apparently  for  fanciful  reasons,  again 
as  the  result  of  some  insistent  though  utterly  foolish 
demand  for  special  speeds,  which  were  obtained  at  the 
very  high  cost  of  abnormal  frequencies  in  the  plant. 
We  realize  fully  that  in  some  particulars  standardiza- 
tion means  standing  still  instead  of  progressing,  but 
surely  in  so  simple  a  matter  as  voltages  there  ought 
to  be  more  general  agreement  among  engineers  and 
operators  than  seems  to  be  the  case  in  the  Keystone 
State. 


It's  the  Small  Courtesies  that  Count 
with  Most  People 

AT  THE  entrance  to  the  office  of  the  Minneapolis 
l\  General  Electric  Company  an  attractive  and  tact- 
ful young  lady  is  stationed  whose  business  it  is  to  greet 
with  a  smile  all  who  come  in  and  to  volunteer  assist- 
ance and  information.  She  knows  regular  customers 
by  name,  and  to  them  she  typifies  a  desire  to  serve. 
When  the  traveler  steps  out  of  the  Kansas  City  Union 
Station  a  sign  so  place<l  that  it  i.s  impossible  to  miss  it 
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tells  him  the  facts  he  wants  to  know  regarding  street- 
railway  fares.  Across  the  viaduct  and  a  few  blocks 
up  town  in  the  direction  in  which  the  stranger  is  most 
iikely  to  go  is  a  little  information  booth  at  which  a 
.street-railway  employee  cheerfully  gives  the  informa- 
tion that  is  needed  to  get  around  the  city  without  loss 
of  time. 

These  are  little  things,  but  they  are  the  finest  and 
easiest  of  avenues  to  pleasant  public  relations.  The 
average  individual  dislikes  to  go  into  an  establishment 
and  wander  around  trying  to  discover  where  he  can  be 
quickly  served  or  obtain  the  information  he  may  be 
-seeking.  If  he  has,  added  to  this,  the  feeling  created  by 
the  familiar  "wotinell"  attitude  so  many  persons  delight 
in  assuming  toward  an  inquirer,  he  is  quite  likely  to 
go  away  with  an  unfavorable  impression  of  those  with 
whom  he  has  been  forced  to  transact  his  business.  Even 
to  the  seasoned  traveler  whose  sensitiveness  has  been 
toughened  by  varied  experience  the  service  arrange- 
ments referred  to  are  a  pleasant  experience. 

It  cannot  be  expected  that  every  employee  in  a  large 
force  can  answer  all  the  questions  that  may  be  put  to 
him.  But  he  can  be  trained  to  answer  courteously  and 
to  direct  the  inquirer  to  the  place  where  the  information 
desired  can  be  had.  The  time  of  customers  is  thereby 
conserved,  and  they  will  go  away  in  most  instances  with 
a  feeling  of  satisfaction  that  means  real  friendship.  It's 
the  small  courtesies  that  count  most  with  the  average 
run  of  people. 


New  and  Powerful  Instrument 
for  High-Voltase  Research 

ADDITIONAL  information  as  to  the  tests  at  1,000,- 
000  volts  recently  conducted  by  the  General  Electric 
Company  is  now  available.  In  an  article  in  this  issue 
F.  W.  Peek,  Jr.,  presents  a  brief  account  of  the  observa- 
tions on  sparkover  voltages  between  needle  gaps,  be- 
tween sphere  gaps  and  over  insulators,  and  on  corona 
formation  on  tubular  conductors  up  to  3.5  in.  in  diam- 
eter. It  appears  that  in  all  these  cases,  as  already 
announced  in  the  earlier  accounts  in  the  Electrical 
World,  the  laws  of  sparking  and  corona  voltages  already 
determined  for  values  up  to  250  kv.  also  hold  within 
the  hitherto  unexplored  range  up  to  1,000  kv.  Although 
an  accuracy  of  measurement  of  only  5  per  cent  is 
claimed,  and  although  the  account  leaves  something  to 
be  desired  in  the  way  of  description  of  the  methods  of 
determining  the  values  of  voltage,  it  may  be  safely 
assumed  that  the  conclusions  are  warranted  to  within  a 
satisfactory  approximation. 

Sparkover  and  corona  begin  in  the  air  at  the  surfaces 
of  conductors  and  are  directly  dependent  on  values  of 
voltage  gradient  whether  due  to  voltages  of  the  order 
of  10  kv.  or  1,000  kv.  Consequently  the  extension  of 
the  laws  at  lower  voltages  would  probably  have  been 
predicted  by  any  high-voltage  engineer.  Nevertheless, 
it  is  a  satisfaction  to  have  this  experimental  confirma- 
tion, which  will  undoubtedly  forestall  much  future 
dubious  speculation  as  voltages  advance. 

Another  interesting  feature  of  Mr.  Peek's  paper  is 
his  description  of  the  necessary  dimensions  of  a  1,000- 
kv.  line.  We  are  asked  to  think  of  tubular  conductors 
5  in.  or  6  in.  in  diameter  hung  on  insulator  strings  of 
twenty  units  and  at  a  spacing  of  20  ft.  If  the  voltage 
is  allowed  to  rise  10  per  cent  above  the  critical  corona- 
forming  value,  the  loss  per  mile  of  line  is  more  than  300 
kw.  The  capacity  current  is  4.4  amp.,  or  7,600  kva.  per 
mile.     These  figures,  when  reduced  to  reasonable  pei'- 


centage  values  on  the  basis  of  operative  economy,  indi- 
cate enormous  values  of  generated  and  transmitted 
power,  quite  beyond  any  possible  project  or  need  now  in 
sight.  The  examination  nevertheless  stimulates  the 
imagination  and  fixes  our  ideas  in  a  verj'  useful  way. 

As  pointed  out  by  the  author,  the  greatest  value  of 
this  extension  of  voltage  lies  rather  in  the  opportunities 
it  offers  for  studying  through  artificial  means  the  be- 
havior of  lines  and  equipment  under  the  abnormal  volt- 
ages due  to  lightning  and  kindred  causes.  It  constitutes 
a  new  and  powerful  instrument  for  the  research  labora- 
tory. 


Development  on  the 
Colorado  River 

IT  APPEARS  that  the  Secretary  of  the  Interior  will 
recommend  to  Congress  that  the  federal  government 
be  the  agency  to  undertake  the  construction,  operation 
and  ownership  of  the  reclamation,  flood-control  and 
power-develpment  works  on  the  Colorado  River.  This 
attitude  is  based  on  the  grounds  that  the  Colorado  is 
an  international  and  a  navigable  stream,  that  the  fed- 
eral government  is  the  only  agency  competent  to  pro- 
tect the  rights  of  all  seven  states  of  fhe  Colorado  River 
basin  in  order  that  each  may  obtain  its  "equitable  dis- 
tribution" of  the  water  and  power,  and  finally  that  vhe 
success  of  the  disarmament  conference  will  release  large 
funds  which  may  be  turned  by  the  government  from 
destructive  to  constructive  applications.  This  policy, 
as  announced  by  the  Secretary  at  the  hearing  held  in 
San  Diego,  Cal.,  on  Dec.  12  to  consider  the  problems  of 
the  lower  Colorado,  met  with  almost  unanimous  ap- 
proval from  the  hundreds  present.  Whether  it  is  to 
apply  only  to  the  first  dam,  the  one  proposed  for  con- 
struction at  Boulder  Canyon,  is  undetermined.  If  such 
be  the  case,  there  will  probably  be  small  protest ;  but  if 
all  succeeding  steps  in  the  development  of  this  stream, 
involving  the  ultimate  generation  of  four  or  five  million 
kilowatts  of  hydro-electric  energy,  are  to  be  under  gov- 
ernment ownership,  a  determined  protest  will  and  should 
be  entered.  There  appears  to  be  no  sound  reason  whv 
the  government  should  enter  the  province  of  private 
business  in  the  generation,  transmission  and  distribu- 
tion of  power.  Existing  agencies  have  proved  competent 
to  do  this,  and  it  is  a  fact  that  the  present  high  state 
of  development  of  this  region  has  been  due  to  the  initia- 
tive and  courage  of  private  capital.  To  turn  from  what 
has,  proved  a  success  to  do  what  has  proved  at  least  a 
partial  failure  would  be  folly. 


A  Point  to  Consider  in 
Pole  Specifications 

WHEN  existing  specifications  for  line  construction 
were  di-awn,  years  ago,  poles  of  all  kinds  were 
apparently  present  in  the  woods  in  inexhaustible  supply, 
and  it  was  possible  to  pick  and  choose  without  danger  of 
forcing  prices  up  to  an  embarrassing  degree.  While 
good  poles  are  still  available  in  Western  cedar,  chest- 
nut poles  are  scarce  and  of  poorer  quality  than  they 
were  because  of  their  extensive  use  and  the  chestnut 
blight  that  has  made  such  an  inroad  on  the  growing 
trees.  The  pressure  of  the  producer  on  purchasei-s  to 
take  "woods  run"  of  poles  is  rapidly  increasing.  It  is 
becoming  increasingly  apparent  that  the  time  is  not  far 
distant,  if  it  be  not  already  here,  when  for  economic 
reasons  the  present  pole  specifications  must  be  revised 
if  they  are  to  continue  as  a  reliable  purchasing  guide. 
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One  significant  complaint  is  that  the  familiar  top- 
diameter  specification  no  longer  produces  a  pole  with  a 
proper  butt  diameter  and  in  some  cases  produces  a  pole 
that  is  entirely  too  slender  for  use  where  heav>'  strains 
are  to  be  carried.  Several  associations  are  at  work,  and 
it  begins  to  appear  that  the  problem  is  developing  into 
a  survey  of  the  sizes  of  trees  nature  is  growing  in  large 
enough  quantities  to  be  useful  rather  than  what  is 
desirable  from  an  engineering  point  of  view.  The  old 
question  of  theoretical  as  contrasted  with  practical  con- 
siderations is  making  itself  felt.  As  a  result  it  is  well 
to  go  slow  in  the  writing  of  construction  specifications 
for  poles,  at  least  until  the  present  situation  is 
cleared  up. 


Self-Examination 

an  Executive  Need 

TOO  FREQUENTLY  the  executive,  who  is  confined 
to  a  narrow  field  bounded  by  pressing  management 
problems,  largely  economic  in  character,  loses  the  broad 
outlook  that  avoids  pitfalls.  In  fact,  every  executive 
needs  a  brutally  candid  friend,  far  enough  removed 
from  the  worry  of  routine  work  to  see  clearly  the  drift 
of  present-day  policies,  who  can,  in  the  most  pointed 
way  but  without  offense,  not  only  indicate  faults  but 
suggest  the  needed  corrective  measures.  It  is  unfor- 
tunate that  so  few  individuals  welcome  frank  criticism. 
Because  of  his  close  contact  with  the  whims  and  caprices 
of  an  exacting  public,  the  utility  executive  needs  the 
tonic  of  such  criticism  more  than  almost  any  other 
individual  in  the  business  world,  and  his  attitude  of 
mind  in  this  regard  does  more  than  anything  else  to 
bring  success. 


Some  Idiosyncrasies  of  the 
Coal  Clause 

A  COAL  clause  in  contracts  for  power  and  general 
service  of  public  utilities  became  during  the  war 
a  very  common  and  very  proper  addition  to  the  usual 
rates.  It  was  arranged  as  a  sliding  scale  so  that  for 
each  unitary  increase  in  cost  of  coal  above  the  base 
price  there  should  be  a  certain  increase  in  the  price 
charged  for  energy  and  for  each  unitary  decrease  a 
similar  decrea.se  in  the  price  of  energ>'.  This  protection 
to  public  utilities  was  necessary  and  fair,  but  difficulties 
were  introduced  into  the  rate  situation  by  such  clauses. 
Some  of  these  are  analyzed  in  this  issue  by  Franklin 
P.  Wood  and  Eugene  Weber,  who  point  out  their  effect 
on  the  consumer  as  well  as  on  the  station. 

The  well-taken  point  of  their  argument  is  that  if  the 
consumption  of  coal  per  kilowatt-hour  is  estimated  too 
high,  undue  weight  attaches  itself  to  the  coal  clause: 
for  if  this  assumed  rate  is  higher  than  the  actual  plant 
economy,  the  supply  company  may  be  a  large  gainer, 
and  there  are  apparently  existing  cases  where  this  is 
the  actual  fact.  To  be  absolutely  fair,  another  factor 
enters  the  situation  in  the  active  efforts  made  on  gen- 
eral principles  by  all  supply  companies  to  increase  their 
economy  of  operation  as  far  as  possible.  Great  efforts 
were  made  in  this  direction  during  the  war  and  great 
successes  gained  in  many  cases,  but  Messrs.  Wood  and 
Weber  very  plainly  point  out  that  with  a  coal  clause 
based  on  too  high  an  estimate  of  coal  consumption  cases 
would  frequently  arise  where  the  utility  could  gain 
more  by  V)uying  high-priced  coal  than  it  could  by  improv- 
ing its  operating  conditions.  This  state  of  things  could 
not,  of  course,  have  existed  if  at  the  beginning  before 


the  coal  clause  was  fixed  careful  study  had  been  made 
of  the  actual  operating  conditions  and  their  possibil- 
ities for  improvement.  We  do  not  believe  that  utilities 
in  general  have  been  taking  advantage  of  their  con- 
sumers by  encouraging  high  prices  for  fuel.  There  is, 
however,  a  moral  risk  here  which  is  not  altogether 
negligible,  particularly  in  cases  where  insiders  are  indi- 
rectly interested  in  the  coal  purchases  of  the  public 
utility  company. 

As  we  have  often  reiterated,  there  is  no  perfect  sys- 
tem of  rate  making.  All  rates  depend  on  picking  out 
certain  obviously  important  factors  in  the  cost  of  meet- 
ing the  consumer's  demand  and  averaging  all  the  other 
factors.  It  is  sometimes  the  case,  as  seems  to  be  here 
showm,  that  the  factors  averaged  are  of  more  impor- 
tance than  those  rigorously  taken  into  account.  We 
believe,  however,  that  on  the  whole  the  coal  clause  was 
fair  and  has  been  fairly  carried  out.  In  cases  where  it 
has  not  been  righteously  administered  the  public  utility 
commissions  having  jurisdiction  will  not  be  slow  to 
take   the   matter   in   hand. 


Selecting  Lighting  Units 
by  Competition 

COMPETITION  plays  an  active  part  in  the  sale  of 
most  electrical  equipment,  but  to  give  several  types 
of  illuminating  apparatus  a  simultaneous  field  service 
trial  in  a  modern  industrial  plant  and  then  to  select  the 
winner  on  the  basis  of  an  evening's  impartial  inspection 
supplemented  by  foot-candle  tests  is  clearly  to  invite  a 
real  "showdown."  An  interesting  test  of  this  sort  is 
described  elsewhere  in  this  issue  of  the  Electrical 
World  by  R.  A.  Packard,  superintendent  of  power  and 
shops  at  the  Ludlow  (Mass.)  Manufacturing  Associates' 
factories.  The  author  was  confronted  with  the  problem 
of  standardization  in  the  illumination  of  these  mills, 
and  on  accooint  of  their  great  size  and  their  well-unified 
productive  equipment  it  was  possible  to  put  in  trial  in- 
stallations in  competition  without  mutual  interference. 
This  enabled  the  attention  of  those  charged  with  select- 
ing the  equipment  to  be  concentrated  upon  each  section 
with  maximum  convenience,  both  in  securing  foot-candle 
readings  and  in  studying  the  appearance  and  other 
qualities  of  the  competitive  units. 

The  relative  merits  of  the  competing  units  were  de- 
termined on  the  basis  of  a  tablfe  of  percentages,  values 
in  each  installation  being  assigned  by  a  board  of  judges 
qualified  to  appreciate  and  compute  the  allowances.  The 
foct-candle  requirements  were  specified  in  a  carefully 
prepared  statement  and  the  procedure  for  manufac- 
turers' representatives  was  laid  down.  Every  step  in 
the  determination  was  carefully  planned,  and  the  results 
of  the  finding  of  the  judges,  which  was  accompanied  by 
a  view  of  the  installations  by  plant  executives,  was  em- 
bodied in  the  tabular  summary  printed.  The  further 
details  of  the  plan  may  be  left  to  the  reader,  but  in 
passing  it  is  noteworthy  to  find  methods  of  this  sort 
utilized  in  the  present  stage  of  industrial  lighting  ap- 
plications. They  indicate  how  far  engineering  purchas- 
ing has  progressed  in  comparison  with  the  old  hap- 
hazard methods  of  selecting  lighting  appliances,  and 
although  sdbject  to  the  limitations  of  human  judgment, 
they  certainly  go  a  long  distance  toward  restricting 
those  limits  within  intensely  practical  fields.  System- 
atized thinking  yields  great  rewards  in  industrial  en- 
gineering practice,  and  we  expect  to  see  more  rather 
than  less  analyses  of  the  Ludlow  kind  in  important 
illumination   work   bearing   upon    production   efficiency. 


ELECTRICAL  eiiRineers  are  apt  to  forget  that  there 
are  other  uses  for  a  million  volts  than  the  trans- 
mission of  enerpry,  says  F.  W.  Peek,  Jr.,  consulting 
engineer  of  the  General  Electric  Company.  With  the 
impulse  generator  now  available  it  is  possible  to  make 
tests  at  potentials  approximating  voltages  caused  by 
direct  lightning  strokes  and  far  in  excess  of  voltages  in- 
duced on  transmission  lines.   Many  less  tangible  uses  for 


a  million  volts  exist,  the  outcome  of  which  would  be  diflR- 
cult  to  predict.  With  the  tremendous  electric  gradients 
or  forces  the  ele^  ti'ons  may  be  brought  up  to  maximum 
speeds.  It  is  e'  en  possible  that  matter  may  be  disin- 
tegrated. The  ringe  of  X-ray  wave  length  will  be  greatly 
increased.  Fi  rtherniore,  it  should  now  be  possible  to 
extend  knowledge  of  the  constitution  of  matter.  For 
comments  regarding  above  illustrations  see  page  1319. 
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The  Industrial  Load  in  Pennsylvania 

Electrical  Energy  Consumed  by  All  Industrial  Plants  of  Pennsylvania 
During  1920  Is  Estimated  at  4,666,928,000  Kw.-Hr.,  50.3  per  Cent  of 
Which  Is  Purchased  from  Central  Generating  and  Distributing  Systems 


THE  PLANT  OF  THE  WILLIAM   CRAMP  &   SONS  SHIP  &  ENGINE  BUILDING  COMPANY,  AT  PHILADELPHIA,  WHERE  ELECTRIC  SERVICE 

FINDS    A   WIDE   APPLICATION 


o 


^URING  the  past  year  and  a  half  the  Elec- 
ITRICAL  World  has  initiated  a  country -wide 
sux'vey  to  ascertain  the  extent  to  which  elec- 
trical energy  is  being  used  by  the  various 
industries.  A  detailed  analysis  of  the  industrial  load  of 
California  appeared  in  the  Electrical  World  for  Aug. 
28,  1920;  a  similar  analysis  of  the  industrial  load  of 
the  Southern  States  appeared  in  the  issue  of  June  25, 
1921,  and  the  industries  of  New  York  State  were  cov- 
ered in  the  issue  of  July  30,  1921. 

The  survey  to  ascertain  the  use  of  electrical  energy 
by  the  various  industries  of  Pennsylvania  involved  the 
sending  out  of  about  6,000  questionnaires  to  the  larger 
manufacturing  plants  and  mining  companies.  A  sum- 
mar>'  of  the  replies  received  and  estimates  of  total  oper- 
ations are  presented  in  the  accompanying  tables. 

The  Census  of  Manufactures  for  1919  indicates  that 
while  Pennsylvania  follows  New  York  State  in  number 


of  establishments,  number  of  wage  earners  and  value  of 
manufactured  products,  it  leads  every  state  in  the  Union 
in  the  capital  invested  in  industries.  The  total  is 
$6,227,268,000,  or  $193,416,000  above  that  reported  for 
New  York  State.  Its  importance  as  a  manufacturing 
state  is  due  in  large  part  to  its  extensive  railroad  sys- 
tems and  to  the  water-transportation  facilities  afforded 
by  Lake  Erie  en  the  northwest  and  by  a  number  of 
canals  and  navigable  rivers.  In  mineral  production 
Pennsylvania  leads  all  other  states,  its  coal  beds  being 
the  most  extensive  in  the  United  States,  and  its  anthra- 
cite deposits  are  the  largest  mines  anywhere  in  the 
world.  Except  for  a  small  quantity  from  Colorado,  the 
entire  production  of  anthracite  coal  comes  from  Penn- 
sylvania. 

The  use  of  electrical  energj'  by  industrial  plants  in 
Pennsylvania  has  sho^vn  a  remarkable  growth  since 
1914.    In  1914  the  connected  industrial  load  of  the  cen- 


TABLE  I— SEGREGATION  OF  THE  INDUSTRIAL  LOAD  IN  THE  STATE  OF  PENNSYLVANIA 
These  data  are  compiled  from  an  industrial  survey  beini;  conducted  by  the  McGraw-Hill  Company,  Inc.  under  the 
supervision  of  tlie  editorial  departments  of  the  Electeical  World    and  Po  rrr,  and  cover 
plants  in  bU  industries  employing  more  than  6fty  operatives 


Companies Electric  Generators ■ 

Reporting      Direct-Current    Alternating- 


Chemicals  and  allied  products .  _. 71 

Electrical  equipment  and  machinery 33 

Food  and  kindred  pr'>duct« 44 

Iron  and  steel  and  their  product* >31 

Leather  anfl  its  products 36 

Lumber  and  its  prfKlucta 71 

Metals  an>l  metal  products  other  than  iron 

and  steel    J*" 

Bituminous  and  anthracite  coal  mining 20J 

Paper  and  printing    78 

RailroafI  repair  shops '3 

Shipbuilding 3 

Stone,  clay  and  gla«» '2. 

Textiles *«* 

Tobacco '  ' 

Vehicles  for  land  transportation 16 

Miscellaneous   65 

ToUla  for  all  industries  of  Pennsylvania.  ...  1,879    1.933     974 


_c 

|i 

i=? 

a 

c 

a 

>; 

"5 

r. 

H 

¥ 

e 

1 

»: 

a 

03 

5 

39 

4S 

2.351 

70 

12.174 

24,222,850 

37.362,241 

2.|-'3 

43.733 

590 

873 

no 

1,190 

1.200 

8 
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37 

4.239 

18 

4,515 

28,381,704 

4,359,915 

18,039 

736 

925 
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373 

84,635 

66 

67,777 

423.051,605 

376,859,390 

38.679 

31 

17 

2,665 

13 

3,485 

10.564.341 

1.956,775 

841 

39 

14 

963 

17 

4,410 

5,913,686 

3.372,082 

1,770 

15,320 

623 

1,230 

47 

36 

6.239 

71 

14,005 

52,531,211 

16,246,175 

2.082 

46.824 

794 

1,235 

210 

637 

1 12 

203 

34,383 

37 

31,333 

159,682,535 

114.167.145 

12.170 

179  116 

4,398 

43 

39 

4,472 

13 

10,515 

32,051,881 

22,807.872 
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14 
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6,138,278 

3.707.302 

3 

600 
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4.000 

5,475,000 

26,814.700 

1.236 

39 

79 

2.233 

16 

5,775 

19,677,672 

128.943,053 

2,172 

56.298 

544 

94 

10.119 

44 

7,577 

32,263,466 

39,304,966 

12.569 

55.313 

8,462 

2 

1 

130 

1 

150 

73,480 

226,709 

56 

181 

9 

9 

1,789 

6 

3,750 

14,276.000 

11,006.284 

1,696 

36 

27 

2,727 

II 

1,462 

8.220,105 

8.192.423 

1.323 

59,709     299    195,278     858.446,459     806,026.106    88.109    999.499    34.927    34.775    4,070      49,264 
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tral  generating  stations  of  the  state,  exclusive  of  the 
lighting  load,  was  only  608,000  hp.  In  the  five  succeed- 
ing years  this  load  increased  214  per  cent,  or  to  1,908,- 
000  hp.  The  increase  in  electrical  energy  sold  to  power 
customers,  exclusive  of  railroads,  by  the  central  generat- 
ing stations  of  Pennsylvania  during  this  period  was  also 
marked,  increasing  from  880,000,000  kw.-hr.  in  1914  to 
2,560,000,000  kw.-hr.  in  1919,  or  at  the  rate  of  191  per 
cent.  No  statistics  are  available  as  to  the  increase  in 
the  operations  of  private  generating  plants  in  Pennsyl- 
vania during  that  period. 

The  returns  received  from  the  survey  have  .been 
grouped  under  sixteen  general  industries  as  indicated 
in  Table  I.    Complete  returns  were  received  from  1.879 


mines  and  factories  scattered  throughout  the  state,  em- 
plo^'ing  fifty  or  more  operatives  each.  Of  these  plants 
1,033  reported  the  use  of  electrical  energj'  as  the  main 
source  of  power.  The  plants  using  electrical  energy  re- 
ported private  generators  totaling  3.54.987  kw.,  of  which 
direct-current  generators  totaled  1.59,709  kw.  and  alter- 
nating-current generators  totaled  195,278  kw.  The  out- 
put in  1920  of  these  private  generating  plants  was  8.58,- 
446,459  kw.-hr.  The  electrical  energy  purchased  by  the 
plants  and  mines  reporting  was  806,026,106  kw.-hr.  A 
close  study  of  the  census  data  indicates  that,  taking  the 
industrial  plants  of  the  state  as  a  whole,  about  37  per 
cent  of  the  plants  and  mines  generating  all  or  a  portion 
of  their  electrical  energy  reported  to  the  Electrical 


TABLE  II— "ELECTRICAL  WORLD"  ESTIMATE  OF  THE  USE  OF  ELECTRICAL  ENERGY  IN  PENNSYLVANIA 
industrial  survey,  federal  and  state  census  data) 


. E'eotrie  Generators .  . E'ectrical  Energy  Consumed .  ^Total  Motors  Installed-^  Diatribution  cf  Drives 

Direct-  Alternating- 
Current  Current  Direct 
Total  Total  Generated  in  Purchased  from  Total  Total  No.  or 
,    ,  Rating  Rating  Private  Plants,  Public  Utilities  Energy  Rating  Under  Con- 
Industry                          No.  Kw.  No.  Kw.  Kw.-Hr.  Kw.-Hr.  Consumed  No.  Hp.  5-Hp.  Belt  Chain  nected 
Chemicals  and  allied  products. .        116  6,100  52  31,400  62.700,000  44,550,000  107,250,000  3,780  76,100  1,026  1,518  192  2,070 
Electrical  equipment  and   ma- 
chinery           42  3,600  24  66,500  110.000,000  12,550,000  122,550,000  18,500  93,570  10.660  4,960  90  13  450 

Food  and  kindred  products 108  12,320  52  13,100  82,300,000  114,800,000  197,100.000  9,060  108  600  4  430  5  570  1670  1820 

Iron  and  steel  and  their  products    1,142  258,000  201  206.500  1,290,000,000  1,225.000,000  2,515,000.000  91,700  1,061.000  26,800  35,600  2,720  53380 

Leather  and  its  products 52  4,280  21  5,630  17,000,000  8.020,000  25,020,000  1.730  18,900  637  L375  204  '|51 

Lumber  and  Its  products 24  1,580  28  7,380  9,860,000  18,050,000  27.910,000  5,320  46,100  1,880  3.760  280  1,280 

Metals  and  metal  products  other 

than  iron  and  steel 64  11,000  37  24,700  92,600,000  64,300,000  156,900,000  4,750  106,600  1,810  2,815  478  1.457 

Bitaminous  and  anthracite  coal 

„  mining 248  41,500  44  37.750  193,000,000  253,500,000  446,500.000  28,750  427,746  10,480  7,480  1.070  20.200 

Paper  and  printing 65  7.400  21  17,400  53,000,000  46,200,000  99.200,000  4,180  52,800  2.500  3.350  230  600 

Railroad  repair  shops 177  11,700  63  33,400  77.000,000  36,350,000  113,350.000  6,160  144,600  683  1,103  216  4  841 

Shipbuilding 3  600  3  4,000  5,475,000  34,805,000  40,280,000  1,690  43,100  728  241  12  1437 

Stone,  clay  and  glass 250  19,550  142  50,450  171,500,000  242,000,000  413,500,000  6,040  156,600  1,510  3,640  1,004  1396 

Textiles 138  14,870  64  11,130  47,300,000  90,000,000  137.300,000  24,100  106,100  16,210  9,090  1,810  13  200 

Tobacco 6  986  6  986  483,000  3,685,000  4,168,000  670  2,152  431  622  24  24 

Vehicles  for  land  transportation         34  3.450  14  1,850  18,100,000  28,200,000  46,300,000  3,090  40.600  703  1,482  138  1470 

Miscellaneous 290  2,930  110  1,570  88.300.000  126.300,000  214,600.000  16.860  168,600  9,220  9,200  1.260  6,400 

Totals  for    all    inda<!tries    of 

Pennsylvania 2,759  399,866  882  513,746  2,318,618,000  2,348,310,000  4,666,928,000  226,380  2,653,168  89,708  91,806  11,398    123,176 


TABLE  III— DIRECT-CURRENT  MOTOR-OPERATING  VOLT-iGES  OF  INDUSTRIAL  PLANTS  IN  PENNSyLVANI.\ 


Industry 

Cheniicala  and  allied  producta 

Electrical  equipment  and  machinery 

Food  and  kindred  products 

Iron  and  steel  and  their  products 

Leather  and  ita  products 

Lumber  and  its  products 

Metals  and  metal  products  other  than  iron  and  steel 

Bituminous  and  anthracite  coal  mining 

Paper  and  printing 

Railroad  repair  shops 

Shipbuilding 

Stone,  clay  and  glass 

Textiles 

Tobacco 

Vehicles  for  land  transportation 

Miscellaneous 


-  Number  of  Companies  Reporting  Various  Motor  Operating  Voltages  - 
Voltages 


115       120       125       200       220       225       230       240       250       275       440       500       550 


Totals  for  all  industries  of  Pennsylvania . 


TABLE  IV— ALTERNATING-CURRENT  MOT0R-OPER.\TING  VOLTAGES  OF  INDUSTRIAL  PLANTS  IN  PENNSYLVANIA 


Industry 

Chemicals  and  allied  products 

Electrical  equipment  and  machinery.  . 

Food  and  kindred  products 

Iron  and  steel  and  their  products 

Leather  and  its  products 

Lumber  and  its  products 

Metals  and  metal  products  other  than 

iron  and  steel 

Bituminous  and  Tinthracite  coal  mining. 

Paper  and  printing 

Railroad  repair  shops. 

Shipbuilding 

Stone,  clay  and  glass 

Textiles 

Tobacco 

Vehicles  for  land  transportation 

Miscellaneous 


110     120     130     200     210     220     225     230     240     250     440     460     480     500     550     600    2.100   2,200   2,300   2,400   6,600 
3 


18 


December  31,  1921 


ELECTRICAL     WORLD 


1315 


TABLE    V— TYPES   OF    MOTOR     CONTROL   USED^IN   INDUSTRIAL 
PLANTS   OF  PENNSYLVANIA 


Chemicals  aud  allied  products.  33 
Electrical  equipment  and  ma- 
chinery   17 

Food  and  kindred  products. ...  20 
Iron  and  steel  and  their  prod- 
ucts   251 

Leather  and  its  products 26 

Lumber  and  its  products 34 

Metals    and    metal    products 

other  than  iron  or  steel 42 

Bituminous  and  anthracite  coal 

mining 92 

Paper  and  printing 39 

Railroad  repair  shops 7 

Shipbuilding 2 

Stone,  clay  and  glass 46 

Vextiles   191 

Tobacco 4 

Vehicles  for  land  transportation  8 

Miscellaneotis 29 

Totals  for  all  industries  in 

Pennsylvania 84T 


Number     of     Companies      Reporting 
^'a^ious  T>'pes  of  Motor  Control 


206       703       471       240       182       481 


World  and  that  only  about  34  per  cent  of  the  plants 
and  mines  purchasing  all  or  a  portion  of  their  electrical 
energy  made  such  reports.  On  this  basis  the  indications 
are  that  about  50.3  per  cent  of  the  electrical  energy  used 
by  the  industrial  plants  and  mines  of  Pennsylvania  is 
purchased  from  central  generating  and  distributing  sys- 
tems. 

Table  II  gives  the  Electrical  World's  estimate  of 
the  total  use  of  electrical  energy  in  the  industrial  plants 
of  Pennsylvania  based  upon  the  returns  received  from 
the  survey,  supplemented  by  federal  and  state  census 
data.  It  is  estimated  that  there  are  226,380  electric 
motors  installed  in  the  factories  and  mines  of  Pennsyl- 
vania, with  a  total  rating  of  2,653,168  hp.  Of  these 
motors,  89,708,  or  39.6  per  cent,  are  under  5  hp.  About 
41  per  cent  of  the  machines  are  belt-  driven,  54  per  cent 
are  ilirectly-connected,  and  only  5  per  cent  are  chain- 
driven. 

The  returns  indicate  that  seventeen  voltages  are  in 
use  in  Pennsylvania  mines  and  factories  for  the  opera- 
tion of  direct-current  motors,  and  that  twenty-one  volt- 
ages are  used  in  the  operation  of  alternating-current 
motors.  It  appears  that  about  30  per  cent  of  the  direct- 
current  motors  are  operated  at  220  volts,  but  a  large 
percentage  are  also  operated  at  110,  230  or  250  volts. 


Textile  mills  particularly  reported  a  high  percentage  of 
direct-current  motors  operated  at  110  volts.  Almost 
thi'ee-quarters  of  the  alternating-current  motors  are 
operated  at  220  volts,  and  nearly  one-quarter  are  oper- 
ated at  440  volts.  The  details  of  motor-operating  volt- 
ages will  be  found  in  Tables  III  and  IV. 

More  than  83  per  cent  of  the  companies  reporting  on 
types  of  motor  control  use  knife  or  safety  switches 
exclusively  or  in  conjunction  with  other  types  of  motor 
control.  Only  a  little  over  half  of  the  companies  re- 
ported the  installation  of  automatic  starters,  and  about 


FIG.  1 — HALF  OF  THE  ENERGY  USED  IN  INDUSTRIAL  PLANTS  AND 

MINES  OF  PENNSYLVANIA  IS  GENESIATED  IN 

PRIVATE    GENERATING    STATIONS 

the  same  number  reported  circuit  breakers  installed  in 
their  plants  or  mines.  The  detailed  figures  on  types  of 
motor  control  will  be  found  in  Table  V,  tabulated  ac- 
cording tD  industry.  Refillable  fuses  were  reported  in 
use  by  477  out  of  612  companies  reporting  on  fuses, 
as  against  196  companies  using  standard  fuses.  A 
large  number  of  companies  reported  the  use  of  both 
standard  and  refillable  fuses.  The  iron  and  steel  indus- 
try reported  the  use  of  13,678  fuses  per  month,  of  which 
87  per  cent  were  of  the  refillable  type.  The  returns  indi- 
cate that  0.412  standard  fuse  is  used  per  month  for  each 


TABLE  VI— TYPES  OF  FUSES  USED  IN  INDUSTRIAL  PLANTS  OF  PENNSYLVANIA 


Industry 

ChcmicaU  and  allied  products 

Elcclrical  e(^uipirient  and  machinery- . . 

Food  and  kinrlred  pnninrts     .    . 

Iron  and  steel  and  their  prfKlurtn 

leather  and  its  products    .  , 

Lumber  and  its  products    ... 

Metals  and  metal  products  other  than  ir 

Bituminous  and  anthracite  coal  raininv. 

Paper  anrl  printing 

Railroad  repair  shops 

Shipbuilding 

Btone,  clay  sod  eIimb 

Tcxtiloi 

Tobacco 

Vehicles  for  land  transportation. . .   . 
.Miscellaneous 


Total 

. Standard     Fuses  ^-^ 

Number 

Number 

of 

of 

Fuses 

Jsed  per 

of 

Fuses  Used  per 

ompaniea 

Companies 

M 

onth 

Companies 

M 

onth 

teporting 

Using 

Number 

Using 

Numbc 

on 

This 

Jlotor 

This 

per 

Fuses 

Tj-pe 

Number 

Typo 

Number 

Motor 

25 

12 

202 

0.266 

20 

1,139 

1.300 

10 

6 

616 

0.170 

7 

454 

0  712 

17 

9 

550 

0.690 

13 

230 

0.717 

183 

58 

1,786 

0  579 

166 

11.892 

0  678 

19 

9 

137 

1.161 

18 

623 

2,220 

25 

8 

80 

0  615 

23 

212 

0.322 

34 

6 

131 

2.300 

28 

1.485 

1.  118 

61 

16 

251 

1.470 

55 

1.264 

0  815 

39 

1   1 

80 

0.147 

19 

268 

0  440 

3 

0 

0 

0 

3 

380 

1.680 

2 

0 

0 

0 

2 

1.430 

1.530 

41 

13 

201 

0.84! 

38 

512 

0  516 

121 

37 

597 

0.299 

63 

1.250 

0   295 

2 

1 

10 

0  909 

1 

2 

0    182 

5 

2 

185 

0.953 

4 

205 

0  234 

23 

8 

44 

0.419 

17 

893 

1.060 

ELECTRirAI.  WOULD 
Estimate  of  Fuses  Used  per 
Month  by  All   IndiLstrial 


an<lard 

Kef.ll.iblo 

470 

2,630 

2.680 

1,980 

4.620 

1.680 

7,940 

5), 000 

600 

2,700 

540 

1,4  30 

450 

5,100 

4.200 

21.120 

290 

970 

530 

3,560 

147 

975 

986 

2,490 

2.310 

4.330 

64 

134 

534 

590 

782 

15,680 

TotaU  for  all  industries  of  Pcnnayh- 
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installed  motor,  and  that  0.698  refiUable  fu.se  per  motor 
is  used  each  month.  Ba.sed  on  these  ratios,  it  is  esti- 
mated that  27,143  standard  and  118,.369  refillable  fuses 
are  used  each  month  by  the  industries  of  Pennsylvania. 
Table  VI  distributes  these  figures  among  the  various 
industrial  groups. 

About  69  per  cent  of  the  plants  and  mines  use  three- 
phase,  60-cycIe  service  in  the  operation  of  their  motors, 
and  28  per  cent  reported  the  use  erf  two-phase,  60-cycle 


TAliI.E  VII  -tREQUE.NXIES  USED  IN  INDCSTRUL  PLA.VT8  OF 
PENNSYLVANIA 


Number  of  InstolledMctoi 


Indus- 


loM  Up  Rotinq  of  Installed  Motor 


Ml 


28,750  \i2^'//\      Coal  r 

>>^  Miscellaneous 
1Stone,clay  and  gloss^ 
;JRoiirooa  repair  shopsp 


rood  and  kindred  p^ 
product  [%j 

olherthaninjnan'dsteelt^     '"^^"^ 
Textiles  Q     106.100 

^00        ^Ele^ctncale^lpmentg       ^^^^^ 


1 66,600 
144,600 
108,600 


A780 
4,180 
£iJ?0 
1,690 
4090 
1,750 
670 


D   Chemicals  and  p| 

allied  products  Ka 

NPoper  and  printing  |j 

e     Lumber  and  f] 

its  products  LI 

I    Shipbuilding  | 

[I  Vehicles  for  land  [1 

U    transportation  [| 

I    Leather  ijy\&  fl 

1    its  products  tj 

I         Tobacco  I 


76,100 
S2180O 
46,100 
42(100 
40600 
18,900 
^,16? 


FIG.  2 — DISTRIBUTION   OF  INSTALLED  MOTORS  AMONG  THE 
VARIOUS  INDUSTRIAL  GROUPS  OF  PENNSYLVANIA 

service.  Of  the  various  odd  frequencies  used,  three- 
phase,  25-cycle  service  was  used  by  twenty-two  com- 
panies. The  use  of  odd  frequencies  to  such  a  large  ex- 
tent is  probably  due  to  continued  operation  of  private 
electric  generating  plants  which  were  installed  several 
years  ago.  Table  VII  shows  the  use  of  the  various 
frequencies  by  the  plants  and  mines  of  Pennsylvania. 
The  rapid  growth  in  the  use  of  the  steam  turbine  is 


CoKfe 
Industry 

Chemicals  and  allied  prod- 
uct   26 

Electrical     equipment     and 

machinery II 

Food  and  kindred  products. .  1 3 
Iron     and     steel     and     their 

products 186 

Leather  and  its  products. ...  20 

Lumber  and  its  products. ...  31 
Metals  and  metal  products 

otherthan  iron  or  steel.  ..  35 
Bituminous  and  anthracite 

coal  mining 71 

Paper  and  printing 23 

Railroad  repair  shops 5 

Shipbuilding 3 

Stone,  clay  and  glass 38 

Textiles 167 

Tobacco 3 

Vehicles  for  land  transporta- 
tion   9 

Miscellaneous 15 

Totals  for  all  industries  in 

Pennsylvania 636 


Number  of  Companies  Reporting  Various 

Frequencies    L  sed 
(The  first  figure  gives  number  of  phases; 
the  second  figure,  the  number  of  cycles) 

2-3-3-1-     2-     1-2-3-        4- 
25     23     30     50     50     60      60       60        60 


2 

5        1       . 

7       4 

1 

2     ..      . 

3       1 

4     .  .      . 

2 

1      ..      . 

. .      . 
2 

4      .  .       . 

1       2     .. 

1        8       6 

'.'.                1      . 

2 
1 

I        1      31      188     449 


indicated  by  the  figures  in  Table  VIII.  It  must  be 
understood  that  these  data  include  only  the  prime 
movers  and  boilers  installed  in  private  electric  gener- 
ating plants.  It  is  probable,  however,  that  a  large 
portion  of  these  prime  movers  operate  other  machinery 
than  electric  generators  and  that  the  boilers  are  used  to 
a  large  extent  in  furnishing  steam  heat  for  the  faotorie.«. 
The  twelve  primaiy  industries  of  Pennsylvania  in 
order  of  value  of  products,  are  as  follows:  Iron  and 
steel  and  their  products,  coal  mining,  rail.'oad  repair 
shops,  silk  goods,  leather  and  its  products,  printing  and 
publishing,  slaughtering  and  meat  packing,  woolen 
goods,  hosieiy  and  knit  goods,  tobacco  manufacture, 
petroleum  refining,  and  lumber. 

Iron  and  Steel  Mills 

The  iron  and  steel  industry,  which  includes  steel 
works  and  rolling  mills  and  blast  furnaces,  ranks  first 
among  the  industries  of  Pennsylvania.  It  is  by  far  the 
largest  user  of  electrical  energy,  and,  as  indicated  in 
Table  II,  more  than  half  of  the  energy  consumed  is 


table  VIII— prime  MO\Ti;RS  IN  PRn'.\TE  GENER.\TING  ST.ATIONS  OF  INDUSTRIAL  PLANTS  OF  PENNSYLV.\.NL\ 


|"I3  ^  g  3  Electrical  World  Estimate  of  Total  Power 

Q  =g^-'  Power  Equipment  in  Priv-ite  Electric  Generating  Stations  of  Companies  Equipment  in  Private  Electric  Generating 

Industry                  _  g-"^  „  5  Reporting  in  Electrical  World  Survey  Stations     of     Industrial  Plants  in 

23=11  M         Water-    Internal  Combus-    Steam  Steam  Pennsylvania 

.2  S'Cc.S  wheels  tion  Engines  Engines  Turbines  Boilers  Steam  Engines  Steam  Turbines         Boilers 

=  5*(l."  Rating,  Rating,  Rating,  Rating,  Rating,  Rating, 

.|c.=.£S  No.      Hp.  No.     Hp.  No.        Hp.  No.       Hp.  No.  Hp.  No.        Hp.  No.      Hp.  No.  Hp. 

Chemicals  ami  allied  products 28  8  505  24      4,747  85       9,408  6       9,040  100     30.771  222      24,300  15      23.100  259  79,500 

Electrical  equipment  and  macbiu- 

crv.. ...                  8  0  0  2         112  14        1,905  9      29,015  49  14.783  43        5,840  28      89.000  150  45,300 

Food  and  kindred  products 17  0  0  12      2.190  45      11,552  2           600  65  15.175  131      33,500  6        1.740  189  44.100 

Iron  and  steel  and  their  products .  .      228  4  348  144    48,766  477    102,471  61      72.299  701  166,406  1,450    312,050  186    220,500  2.140  507,000 

Leather  and  ita  products 20  0  0  5      1,005  48        7,906  2           500  56  8.660  77      12,800  3           806  90  13,960 

Lumber  and  Its  products 25  0  0  8         285  42       9,623  4        1,925  54  12.415  71       16,200  7        3,240  91  20,480 

Metals  and  metal  products  other 

than  iron  and  steel 27  0  0  6         940  42      10,763  12      19,065  71  18,076  74      18,950  21      30.360  125  31,800 

Bituminous   and    anthracite   coal 

mining         117  4  3,016  17         935  208      54,305  32      34,126  616  126,417  252      64.800  39      41,500  748  153,590 

Paper  and  prmling 27  15  3,354  0            0  113      22,837  15       8,565  112  36.475  187      37,800  25      14,200  166  60,500 

Railroad  repair  shops 4  0  0  0            0  13        8,330  2           264  27  7,080  163    104.500  25        3.310  339  88.800 

Shipbuilding....    10  0  0  0  3           800  3       5,333  12  4.750  3           800  3        5.333  12  4,750 

Stone,  clay  and  glass 29  4  6,106  27      3,460  64      14,205  0              0  72  17,150  558    124.000  65      73,000  628  149.500 

Textiles 116  7  1,078  8         725  173      32,289  10       2.375  294  53,605  254      47.300  15        3.480  432  78,600 

Tobacco               3  0  0  0            0  3           220  0              0  5  700  19        1,450  0               0  33  4,600 

Vehicles  for  land  transportation.. .         7  0  0  3         450  9        1,624  6       5.875  37  10,580  II        2.060  8        4.910  47  13,400 

Miscellaneous 22  0  0  4         163  42       6.497  2           639  54  11,325  452      70,000  21        6.880  581  122,000 

Totals    for    all    industries     of 

Peimsylvania . 679  42    14.407  260    63.778    1.382    294,735  166    187.621    2.525    534.365  3.967    876,350  465    521.359  6.050  1.417.790 
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generated  in  private  plants.  The  number  of  installed 
motors  is  hardly  a  criterion  of  the  use  of  electrical 
energj-  in  this  industry,  as  a  large  portion  of  the  elec- 
trical energy  consumed  is  used  for  industrial  heating 
purposes.  Notwithstanding  this  fact,  however,  it  is. 
estimated  that  91,700  motors  are  installed  in  the  various 
iron  and  steel  mills  of  the  state,  with  a  total  rating  of 
1,061,000  hp.  About  29  per  cent  of  the  installed  motors 
are  under  5  hp.  The  private  electric  generating  sta- 
tions in  the  iron  and  steel  industry  have  a  total  gener- 
ator rating  of  464.500  kw.,  of  which  258,000  kw.  is  in 


^^^^^^^^^ 

Q 

Q 

1 

1 



1 

Re-r.llobie  Fuses  118,569  i 


FIG.  3 — INDUSTRIAL  PLANTS  ANT)  MINES  OF  PENNSYLVANIA 

USE   PER   MONTH   .\LM0ST  FIVE  TIMES   AS   MANY 

REFILLABLE  FUSES  AS  STANDARD  FUSES 

direct-current  generators.  The  boiler  installations  in 
electric  generating  plants  are  estimated  at  507,000  hp. 

In  addition  to  industrial  heating,  electrical  energy  is 
used  in  the  iron  and  steel  industry-  to  operate  air  com- 
pressors, cranes,  machine  tools,  blowers,  hammers,  ele- 
vators, fans,  presses,  shears,  rolling  mills,  crushers  and 
grinders. 

Coal  mining  is  the  second  largest  user  of  electrical 
energy  in  Pennsylvania,  consuming  almost  half  a  billion 
kilowatt-hours  in  1920,  of  which  it  is  e.stimated  193,000,- 
000  kw.-hr.  was  generated  in  private  plants.  It  is  esti- 
mated that  28.750  motors  are  install'^d  in  the  coal  mines 
of  Pennsylvania,  with  a  total  rating  of  427,746  hp., 
which  is  an  average  of  15  hp.  per  motor.  About  26  per 
cent  of  the  machines  are  directly  connected,  70  per  cent 
are  belt-driven,  and  only  4  per  cent  are  chain-driven. 


Analysis  of  Effect  of  Coal 
Clause  in  Contracts 

E^ential  Considerations  in  Working  Out  Rate  Schedules 

with  Coal  Clauses  That  Are  Fair  Both  to 

Utility  and  Customers 

By  Franklin  P.  Wood  and  Eugene  Weber 

Members   of  the   firm   of  Woolfenden,  Wood   &   Weber. 
Consulting  Engineers,   Denver,   Col. 

DURING  a  recent  rate  investigation  conducted  by 
the  writers  some  rather  startling  results  were 
brought  to  light  bearing  on  the  application  of  a  coal 
clause  providing  for  a  graduated  power  rate  based  on 
the  cost  of  coal.  As  provisions  of  this  kind  are  quite 
commonly  incorporated  in  present-day  power  contracts, 
the  real  effect  of  such  a  clause  is  of  interest. 

An  analysis  of  the  result  of  the  clause  in  the  contract 
under  consideration  demonstrated  that  if  the  utility 
obtained  its  coal  for  nothing,  its  gross  revenue  would  be 
reduced  approximately  $285,000  per  year,  and  if  the 
customers  furnished  the  coal  free  of  cost  to  the  utility, 
charging  themselves  with  full  market  price  for  the  coal 
delivered  at  the  utility's  plant,  the  customers  would 
make  a  net  saving  of  approximately  $119,000  per  year. 

The  coal  clause  in  this  contract  is  in  essence  as 
follows:  The  normal  rate,  which  consists  of  a  fixed 
charge  and  an  energj'  charge,  is  stipulated  as  being 
based  on  coal  costing  $1.50  per  ton  delivered  at  the 
plants  of  the  utility  company.  For  each  10  cents 
increase  above  $1.50  per  ton  coal  cost  the  energy  rate 
is  to  be  increased  0.03  cent  per  kilowatt-hour,  and  for 
each  10  cents  decrease  in  the  price  of  delivered  coal 
below  $1.50  per  ton  the  energy  rate  is  to  be  decreasd 
0.03  cent  per  kilowatt-hour. 

In  order  to  show  clearly  how  this  works  out,  assume 
the  following  conditions:  Energ>'  delivered  to  cus- 
tomers, 25,000,000  kw.-hr.  per  year;  coal  consumption, 
4  lb.  per  kilowatt-hour;  energj'  charge,  1  cent  per  kilo- 
watt-hour i±r  0.03  cent  per  unit  (1  unit  =t  10  cents 
charge  in  base  price  of  coal)  ;  base  price  of  coal,  $1.50 

TABULATION  SHOWING  EFFECT  OF  COAL  CLAUSE 


New  England  Information  Service 
Well  Received 

CORDIAL  utilization  of  the  material  furnished  the 
press  by  the  recently  established  New  England 
Bureau  of  Public  Service  Information  has  marked  the 
early  development  of  these  facilities.  All  over  New 
England  the  pres.s  has  manifested  an  active  interest  in 
the  bulletins  issued  and  has  carried  very  satisfactory 
quotations,  both  in  the  city  and  country  districts.  Con- 
siderable editorial  comment  has  al.-^o  appeared  on  the 
basis  of  the  bulletin  material,  and  editors  have  begun  to 
write  to  headquarters  for  further  information  on  public 
utility  topics.  .Jo.seph  B.  Groce,  secretary  of  the  bureau, 
stated  to  a  representative  of  the  Electrical  World  a 
few  days  ago  that  it  is  hoped  to  enlarge  this  inquiry 
service  and  that  chambers  of  commerce  and  investment 
houses  have  asked  to  be  placed  on  the  mailing  list  for 
bulletins.  One  of  the  latter  houses  is  no^v  supplied  with 
fifteen  copies  weekly  for  use  by  members  of  its  .staff, 
and  eventually  the  bulletins  will  be  sent  to  various  in- 
terested libraries. 


Basis:   25,000,000  kw.-hr,  per  year  at  I  cent 
change  from  base  price  of  $1.50  per  ton  of  coal. 


■■  to  0,03  cent  for  each  ="=  10  cents 


Cost  of 
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$137,500 
137.500 
137,500 
137,500 
137,500 

Terence  Between 

Pounds  of  Coa 

5 

$137,500 

143.750 

150.000 

156,250 

162,500 

Energy  Charge  and  Cost  of  C 

Burned  per  Kilowatt-Hour  - 

4                          3 

$137,500            $137,500 

150,000              156,250 

162,500               175,000 

175.000              1<)3.750 

187,500             212.500 

>al 

per  Ton 

0 

)0  50 

1   00 

1  50 

2  00 

2 
$137,500 
162.500 
187.500 
212.500 
237.500 

2  50 

3  00 

3  50 

4  00 

137,500 
137,500 
137,500 
137,500 

168,750 
175,000 
181,250 
187,500 

200,000 
212,500 
225,000 
237,500 

231.250 
250.000 
268.750 
287,500 

262.500 
287.500 
312,500 
337,500 

per  ton;  actual  price  of  coal  $4  per  ton.  The  fixed- 
charge  portion  of  the  rate  is  neglected,  as  this  remains 
the  same  in  any  case. 

According  to  the  coal  clau.se,  the  utility  is  entitled  to 
charge  an  increased  price  for  energy,  obtained  by  multi- 
plying the  difference  between  $4  and  $1.50,  constituting 
2.5  units  of  10  cents  each,  by  0.03  cent  per  unit;  in  other 
words,  an  increa.se  of  0.75  cent  per  kilowatt-hour.  That 
is,  the  energy  rate  will  be  1.75  cents  per  kilowatt-hour 
instead  of  1  cent,  and  the  total  billing  for  energy  will 
be  represented  by  $437,500. 

On    the    other    hand,    suppose    the    utility    had    coal 
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delivered  to  it  free  of  all  cost;  the  energy  charge  would 
then  be  decreased  from  1  cent  per  kilowatt-hour  by  an 
amount  obtained  by  multiplying  15  (the  difference  in 
10-cent  units  between  1.50  and  0)  by  0.03  cent,  or,  in 
other  words,  a  reduction  of  0.45  cent  per  kilowatt-hour. 
The  net  charge  would  be  0.55  cents  per  kilowatt-hour, 
and  the  total  billing  on  25,000,000  kw.-hr.  per  year 
would  be  $137,500.  This,  it  will  be  seen,  is  a  difference 
of  $300,000  to  the  customers. 

Further,  on  the  basis  that  4  lb.  of  coal  is  consumed 
for  each  kilowatt-hour  delivered  to  the  customer,  50,000 
tons  will  be  consumed.  Therefore,  if  the  customers 
should  deliver  to  the  utility  this  amount  of  coal  free  of 
charge  to  the  utility  and  charge  themselves  $4  per  ton 
for  it,  it  would  cost  them  $200,000  for  the  coal;  but 
since  they  have  been  saved  $300,000  by  the  application 
of  the  rate,  they  would  make  a  net  saving  of  $100,000, 
which  in  the  tabulation  shows  up  in  the  4-lb.  column 


2.00         250        500       3i50        400 
of  Coal,  Dollars  per  Ton 

DIAGRAM   SHOWING  EFFECT  OF  A  COAL  CLAUSE 
Basis:    25.000,000  kw.-hr.  at  1  cent  ±  0.03  cent  for  each   ±  10 
cents  change  from  base  price  of  $1.50  per  ton  of  coal. 

as  the  difference  between  free  coal  and  coal  at  $4  per 
ton. 

It  may  be  asserted  that  this  is  an  academic  question, 
but  it  is  not.  Although  no  utility  of  standing  would 
deliberately  pay  more  than  necessary  for  its  coal,  it  is 
very  evident  that  the  higher  the  price  paid  for  coal 
when  operating  under  such  a  coal  clause  as  above,  the 
higher  return  will  be  obtained  for  the  energy  sold. 
There  is  no  incentive  whatever,  except  common  decency, 
to  induce  the  utility  to  buy  low-priced  coal.  Indeed, 
many  times  it  is  possible  to  buy  the  very  best  grade  of 
coal,  which  will  reduce  the  consumption  of  coal  at  the 
plants,  and  since  price  is  no  object,  the  utility  will  profit 
both  ways. 

This  particular  situation  is  the  result,  of  course,  of 
assuming,  in  establishing  the  coal  clause,  an  arbitrary 
rate  of  coal  consumption  without  reference  to  the  actual 
plant  economy.  In  the  case  above  this  rate  was  evi- 
dently taken  at  6  lb.  of  coal  per  kilowatt-hour.  At  the 
rate  of  6  lb.  per  kilowatt-hour  it  makes  no  difference  to 
the  utility  what  the  coal  costs — the  customers  pay  the 
difference.  It  is  evident,  therefore,  that  if  the  rate 
assumed  for  the  coal  clause  is  higher  than  actual  plant 
economy,  the  utility  is  the  party  benefited;  if  the 
assumption  is  too  low,  the  customer  gains.  As  the 
utility  is  ordinarily  better  versed  in  power  rates  and 


their  application,  it  is  probable  that  the  advantage  is 
not  often  in  favor  of  the  customer. 

It  is  not  contended  that  the  utility  should  not  have 
credit  for  improving  its  operations,  but  the  customers 
should  not  pay  a  bonus  for  this,  as  in  the  case  above 
cited. 

The  chart  herewith  indicates  clearly  this  situation. 
A  study  of  this  chart  brings  out  a  further  point  of  much 
interest — that  with  a  coal  clause  favorable  to  itself, 
the  utility  will  in  most  cases  gain  more  by  buying  high 
priced  coal  than  by  bettering  the  plant  economy. 

Many  Elements  Involved  in  Rate  Making 

There  are  so  many  elements  involved  in  making  rates 
for  the  sale  of  electricity  that  it  is  doubtful  if  a  perfect 
rate  will  ever  be  evolved.  There  must  always  be  some 
element  of  approximation,  and  the  rate  that  most 
equitably  fits  all  conditions  is  the  one  that  is  the  nearest 
right.  Common  sense  and  good  engineering  demand  in 
the  present  day  that  such  a  rate  must  contain  two 
elements:  First,  a  demand  or  readiness-to-serve 
charge;  second,  an  energj'  charge. 

The  second  element  is  the  one  that  is  most  likely  to 
be  difficult  to  adjust  properly.  In  recent  years  it  has 
become  customary  to  introduce  a  third  element  which  is 
contingent  upon  the  price  of  coal  burned  to  produce 
the  power,  as  in  the  case  in  question.  The  introduc- 
tion of  this  element  became  necessary  with  the  rapidly 
fluctuating  cost  of  coal,  which  in  steam  plants  is  one 
of  the  chief  elements  of  expense.  Especially  since  the 
beginning  of  the  world  war  the  tendency  has  been  to 
charge  an  ever-increasing  price  for  coal  which  the 
central-station  company  was  forced  to  buy  in  order  to 
remain  in  operation.  It  was  very  necessary  in  many 
cases  for  public  utility  commissions  to  take  drastic 
action  and  grant  to  electric  utilities  the  right  to  add 
what  is  in  many  cases  called  the  coal  clause.  That  the 
case  cited  above  is  not  an  unusual  one  is  evidenced  by 
the  fact  that  we  have  before  us  a  number  of  other  rate 
.schedules  containing  a  ver>'  similar  fuel  clause. 

There  can  be  no  question  as  to  the  advisability  of  such 
a  clause,  provided  that  the  original  rate  is  equitable  and 
provided  that  the  coal  clause  is  so  arranged  as  to  give 
proper  consideration  to  both  the  customers  and  the 
utility.  Each  case  demands  careful  study  by  competent 
engineers,  and  it  is  quite  possible  in  every  i^ase  to 
evolve  a  standard  of  charging  that  is  entirely  fair  to 
each  of  the  participating  parties. 


Electrification  of  Japanese  Railroads 

MORE  than  2.000  miles  of  Japanese  railroads  have 
been  designated  for  electrification  by  the  commis- 
sion having  this  matter  in  hand.  This  mileage  is  classi- 
fied by  the  Japan  Times  and  Mail  as  shown  in  the  fol- 
lowing: 

1.  All  sections  in  the  suburbs  of  cities  where  there  is  a 
heavy  railway  traffic,  186  miles. 

2.  Sections  of  high  gradient  where  there  are  many  tun- 
nels and  also  those  where  abundant  water  power  can  be 
utilized,  871   miles. 

3.  Sections  where  shortening  of  the  line  is  required  and 
where  water  power  can  be  utilized,  395  miles. 

4.  Sections  where  increase  of  transportation  capacity 
and  shortening  of  the  line  are  required.  295  miles. 

5.  Sections  where  available  water  power  can  be  utilized, 
265  miles. 

6.  Sections  where  increase  of  carrying  capacity  is  re- 
quired and  where  coal  can  he  obtained  at  a  low  price,  146 
miles. 
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Tests  at  1,000,000  Volts  Support  Calculated 
Sparkover  aud  Corona  Data 

Observations  of  Effect  on  Needle-Gap  and  Sphere-Gap  Sparkover  Values, 
Corona-Starting  Voltage,  Corona  Loss,  Insulator  Sparkover  Values  and 
Conductor  Sizes  Required  at  Higher  Voltages — New  Fields  of  Study  Opened 

By  F.  W.  PEEK,  JR. 

Coiitiultiiig  Engineer  General  Electric  Company 


THE  laws  which  have  been  used  in  the  past  foi- 
calculation  of  corona  loss  and  corona-starting 
voltage  were  established  over  ten  years  ago 
from  tests  made  at  voltages  up  to  250  kv. 
Since  this  voltage  has  now  almost  been  reached  by  com- 
mercial apparatus,  it  becomes  essential  to  know  whether 
the  laws  apply  at  much  higher  voltages.    With  this  in 


likely  to  occur  on  transmission-line  conductors.  The 
minimum  separation  is  therefore  determined  by  the 
needle-gap  curve.  Wet  sparkover  voltage  generally 
approximates  the  needle-gap  curve.  This  curve  follows 
a  straight  line,  subject  to  considerable  variation  with 
humidity  and  pressure,  with  the  sparking  distance  be- 
tween 9  kv.  and  10  kv.  per  inch. 


FIG.  1  —  APPEARANCE  OF  CORONA  ON  CONDUCTORS  AT  SUPimVOLTAGES  UNDER  DIFFERENT  CONDITIONS 


.\ — !)U0  kv. ;  3.5-in.  (8.9-cm.)  tube;  144-in.  (366-cm.)  spacing. 
— 90(1  kv.  ;  1.76-in.  (4.45  cm.)  tube;  144-in.  (366-cm.)  spacing. 
: — 500  kv. ;  1-in.   {2.54-em.)  tube;  72-in.   (183-cm.)  spacing.     D — 


7S0  kv.  ;  1-in.  (2.54-cm.)  tube;  108-in.  (274-cm.)  spacing.  E; — 800 
kv.  ;  0.040-in.  (0.102-cm.)  wire  ;  144-in.  (366-cm.)  spacing.  Fig.  2D 
shows  relations  between  measured  and  calculated  corona  voltages. 


view,  an  investigation  was  conducted  last  summer  in  the 
Pittsfield  works  of  the  General  Electric  Company  in 
which  more  than  1,000,000  volts  was  applied  to  elec- 
trodes typical  of  those  encounteied  on  transmission  lines 
and  high-voltage  apparatus.  The  tests  were  made  at 
60  cycles  with  a  standard  type  of  transformer  rated  at 
1,000  kva.  The  maximum  error  was  not  over  5  per 
cent.  Some  ob.servations  regarding  needle-gap  and 
sphere-gap  sparkover  values,  corona-starting  voltage, 
corona  loss,  insulator  sparkover  values,  and  conductor 
sizes  required  at  the  higher  voltages  will  be  discussed. 

In  passing  it  might  be  pointed  out  that  the  needle 
gap  requires  the  minimum  voltage  for  sparkover  at  a 
given  sparking  distance.  This  follows  because  of  the 
non-uniform  field  caused  by  point  electrodes.  On  the 
other  hand,  the  sphere  gap  possesses  as  uniform  a  field 
as  generally  occurs  in  practice  and  the  maximum  spark- 
over voltage  for  a  given  spacing.  Insulator  sparkover 
represents  a  typical  surface  lircakdown.  Corona  is 
present  and  causes  loss  if  the  electrodes  and  conductors 
are  improperly  proportioned. 

The  minimum  sparkover  voltage  for  a  given  conductor 
reparation    is   between   sharp  points.     Such  points   are 


Needle-Gap  Sparkover. — The  measured  needle-gap 
sparkover  curve  shown  in  Fig.  2A  has  no  discontinuity. 
It  is  simply  an  extension  of  the  approximately  straight- 
line  needle-gap  curve  of  the  lower  voltages.  The  curves 
with  both  ends  isolated  and  one  end  grounded  are  prac- 
tically coincident.  The  sparkover  of  needle  gaps  at 
1,000,000  volts  is  shown  in  D,  page  1312. 

Sphere-Gap  Sparkover. — The  sparkover  voltage  curve 
for  spheres  75  cm.  (29.5  in.)  in  diameter  is  given  in 
Fig.  2B.  No  discontinuity  was  observed  in  this  curve 
either,  the  calculated  values'  being  followed  as  closely 
as  they  could  be  checked.  Fig.  E,  page  1312,  shows  a 
sphere-gap  sparkover  at  950  kv.  Accurate  measure- 
ments could  not  be  made  up  to  1,000  kv.,  when  one 
sphere  was  grounded,  because  the  spheres  were  not 
large  enough    (75  cm.). 

Corona. — Visual  corona  tests  were  made  on  parallel 
brass  tubes  1  in.,  1?  in.  and  3*  in.  in  diameter  at 
various  spacings.  These  tests  showed  that  the  corona- 
starting  point  for  the  very  high  voltages  studied  can  be 
calculated  from  laws  established  at  the  lower  voltages. 
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The  observed  and  calculated  values,  which  are  plotted 
in  Fig.  2D  (see  table),  agree  verj-  clo.sely.  The  calcu- 
lated values  are  based  on  the  equation:' 

Cv  =  21.1  mvri  (  1  +    '  ,    llogf  -    kv.  to  neutral) 
\      '    y  dr  /         r 

where  s  =  3.926/(273  +  t), 

b  =  barometer  pressure   (cm.), 

i  =  temperature,  deg.  C, 

s  =  spacing   (cm.), 

r  =  radius  (cm.), 

m,r  =  1. 

The  irregularity  factor  rrii-  =  1  corresponds  to  the 

value  for  smooth  tubes  at  the  lower  voltages.    However, 
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I'lG.  2 — OBSERVATIONS  OF  SPABKOVER  AND  CORONA  VOLTAGES 

A — Needle-gap  sparkover  values  ;  B — Sphere-gap  sparkover  values  ;  C — Suspension 
arc-over  values ;  D — -Relation  between  calculated  and  measured  corona  points  using 
brass  tubes. 

where  special  cables  or  special  conductors  are  used  at 
the  higher  voltages,  the  win  and  »i[-  values  should  be  deter- 
mined on  short  lengths.  Increase  in  stress  due  to  spe- 
cial design  may  more  than  offset  the  gain  by  increase 
in  diameter.  (See  Figs.  lA  to  E.) 

Line-Insidator  Spai-kover. — The  line-insulator  spark- 
over curve,  shown  in  Fig.  2C,  is  also  continuous.  It 
is  interesting  to  observe  that  at  low  voltages  the  stress 
on  the  line  unit  of  a  string  of  twenty-two  insulators 
would  be  about  20  per  cent  of  the  applied  voltage."  If 
this  relation  obtained  at  1,000  la',  on  a  string  of  twenty- 
two  units,  the  stress  on  the  line  unit  would  be  0.20  X 


1,000  =  200  kv.  Since  a  single  unit  arcs  over  at  about 
75  kv.,  the  whole  string  would  be  expected  to  arc  over 
as  soon  as  the  voltage  became  75  kv.  on  the  last  line 
unit,  or  at  75  200  X  1.000  =  375  kv.  However,  such  a 
string  does  not  arc  over  even  at  a  million  volts.  The 
reason  is  that  the  string  is  automatically  graded  by 
corona. 

It  is  not  practicable  to  use  the  corona  shield  shown 
in  Fig.  G,  on  page  1312,  so  it  should  be  replaced  by  a 
proper  metal  shield,  like  the  one  shown  in  Fig.  B  on  the 
same  page.  Fig.  F,  Fig.  C  and  Fig.  A,  on  page  1312, 
show  respectively  a  line  transmitting  a  million  volts,  a 
string  of  eighteen  units  arcing  over  at  900  kv.  and  a 
string  of  twenty-two  units  withstand- 
ing 1,100  kv. 

At  present  it  is  not  important  to 
speculate  just  when,  if  ever,  a  million 
volts  will  be  used  in  practice.  How- 
ever, it  is  important  to  know  how  to 
predetermine  the  characteristics  of 
high-voltage  lines  so  as  to  be  ready 
when  economic  conditions  require 
higher  voltages.  Furthermore,  it  is 
pertinent  to  consider  the  character- 
istics of  the  parts  of  a  transmission 
system  affected  by  the  higher  voltages. 
The  present  discussion  will  be  limited 
particularly  to  the  possibilities  of  the 
system  from  the  viewpoint  of  insula- 
tion, and  not  from  the  viewpoint  of 
economics  or  of  regulation.  In  this 
connection  only  the  transformer,  the 
transmission  conductor  and  the  line 
insulator  need  be  considered.  The 
low-voltage  apparatus  would  be  un- 
changed except  for  the  ability  to 
handle,  regulate  and  control  the  large 
amount  of  energy  necessary  to  make 
such  a  line  economical. 

The  design  of  high-voltage   trans- 
formers does  not  seem  to  offer  any 
great  difficulty,  since  it  would  follow 
very  much  along  the  lines  of  present 
practice,  as  did  the  transformers  used 
in  these  tests,  where  the  transformer 
capacity  was  approximately  1.000  kva. 
The  bushing  is  probably  the  most  diffi- 
cult part  of  the  transformer  to  design. 
The  size  of  the  conductor  necessary  for  such  a  line 
is  interesting.     Assume  that   it   is  possible  to  use  a 
tubular  conductor.    At  sea  level  and  20-ft.  (6-m.)  spac- 
ing, three-phase,  it  is  found  that  a  conductor  5  in.  in 
diameter  is  required  for  a  critical  voltage  of  1,000  kv. 
Thus: 
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e,,  =  21.1  m„>'5log,  (5  r), 

mo  =  0.94. 
r  =  radius  in  cm., 
s  =  spacing  in  cm., 
e„  =  578 

Eo  =  1.000 


(kv.  to  neutral) 


(la',  to  neutral) 
(kv.  between  lines) 


'Peek.  "Dielectric  Phenomena  in  High-Voltage  Engineering," 
page  203. 

'Peek,  "Electrical  Characteristics  of  the  Suspension  Insulator 
— I,"  Tram.  A.I.E.E.,  1912,  Vol.  XXXI.  page  902 ;  "Electrical 
Characteristics  of  the  Suspension  Insulator — II,"  Trans.  A.I.E.E.. 
July,  1920  :  "Present  and  I'\itur6  of  Line  Insulators,"  Electdical 
World.  Jan.  24,  1920  :  "Transmission-Line  Insulation  in  .\merloa." 
Electrical  World.  Nov.  27.  Dec.  4  and  25,  1920.  Ryan  and  Hen- 
line,  "Unit  Voltage  Duties  on  Long  Suspension  Insulators."  Trans. 
A.I.E.E.  July,  1920  ;  "Flashover  of  Insulators  for  220-Kv.  Lines," 
Electrical  World.  Sept.  17,  1921. 
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p  =  —  (/  +  25)  Y 

(kw.,/km.  of  single  conductor^ 

~  0.1  (>  —  578V  (.kw.  mile,  three-phase) 

At   1,000  kv.   between   lines   the   loss   is   thus   zero. 

However,  if  the  voltage  is  increased  10  per  cent,  the 

loss  becomes : 
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p  =  0.1  (635  —  578)  =  =  0.1  (57)  =  =  325  kw.  per  mile. 

This  is  quite  large.  By  noting  the  equation  it  will 
be  seen  that  a  peculiarity  of  the  very  high-voltage  line 
is  that  the  corona  loss  increases  very  rapidly  with  a 
slight  percentage  increase  of  the  voltage  above  the 
critical  point.  This  follows  at  the  higher  voltages  be- 
cause the  loss  increases  as  the  square  of  the  difference 
between  two  voltages.  At  a  million  volts  a  small  per- 
centage increase  means  a  large  actual  voltage  increase 
and  a  large  loss.  For  example,  compare  the  loss  for  a 
220-kv.  line  and  a  1,000-kv.  line  for  a  10  per  cent  in- 
crease in  voltage,  each  line  operating  just  at  the  critical 
point. 
For  1,000  kv.: 

V  =  0.1(578  —  578)  =  0. 
At  10  per  cent  increase: 

V  =  0.1(635  —  578), 

p  =  0.1(57)'  =  325  kw.  per  mile. 
For  a  220-kv.  line: 

V  =  0.05(127  —  127)  =  0. 
At  10  per  cent  increase: 

p  =  0.05(139  —  127), 

TP  =  0.05(12)"  =  7.2  kw.  per  mile. 
Because  of  the  large  increase  in  loss  when  the  volt- 
age is  increased  or  the  critical  voltage  is  lowered,  it 
may  be  desirable  to  operate  at  larger  margins  between 
the  critical  and  operating  voltages  for  the  higher-voltage 
lines.  For  instance,  it  may  be  assumed  that  rain  will 
lower  the  critical  voltage  20  per  cent.  The  loss  during 
a  storm  would  then  be 

p  =  0.1  (e  —  0.8  X  0.580) 

=  0.1  (116^)  =  1,080  kw.  per  mile 
or  over  1,000,000  kw.  loss  in  a  1,000-mile  line.  To 
insure  only  small  loss  during  a  storm  it  would  be 
necessary  to  increase  the  diameter  of  the  tube  to  6.5  in. 
(16.5  cm.). 

Other  forms  of  conductors  than  tubes  are  of  course 
possible.  For  special  conductors  or  cables,  however,  it 
is  well  to  be  sure  that  the  component  parts  are  prop- 


COMPARISON  OF  OBSERVED  AND  CALCULATED  VISUAL  CORONA- 
FORMING  VOLTAGES  UP  TO  990  KV..  50  CYCLES 
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o 

Visual  Corona 

Effective  KV  (.S  =  l> 
Calculated             Observed 

In. 

Cm.                     In. 

Cm. 

3.5 

8.9 

75.5 
III. 5 
147.5 
183.5 

192 
283 
375 
466 

790 
876 
915 
990 

730 
895 
915 
990 

1.75 

4   45 

73.7 
109.7 
145.7 
181.7 

188 
279 
370 
463 
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538 
568 
604 

490 
560 
600 
675 

100 

2.54 

73 
109 
181 

185 
277 
460 

340 
364 
402 

370 
390 
415 

erly  proportioned  with  respect  to  the  complete  conduc- 
tor, otherwise  the  irregularity  factor  may  be  reduced. 
It  may  be  of  interest  here  to  estimate  the  capacity 
current  and  kva.  per  mile  of  a  three-phase  line  with  6.5 
in.  conductors  separated  20  ft.  and  energized  at  1,000  kv., 
60  cycles.  The  current  per  mile  of  line  is  4.43  amp. ; 
the  kva.  per  mile  is  7,650.  The  line  insulator  as  nt 
present  designed  offers  the  most  difficult  problems.  It 
may  be  assumed,  however,  that  the  insulator  would  be 
15  ft.  to  20  ft.  (4.5  m.  to  6  m.)  long.  A  rough  and  ap- 
proximate picture  may  now  be  drawn  of  a  million-volt 
line  with  6i-in.  diameter  conductors  suspended  by 
insulators  15  ft.  to  20  ft.  in  length  and  spaced  over 
20  ft.  apart — not  so  formidable  as  might  be  expected. 
The  minimum  spacing  would  probably  be  determined  by 
mechanical  considerations. 


In  order  that  such  a  line  may  be  economical  the 
amount  of  power  transmitted,  and  therefore  concen- 
trated at  a  given  place,  must  be  enormous.  When  losses 
are  reduced  to  percentages  of  power  transmitted  they 
do  not  appear  so  high.  With  the  long  lines  in  which 
one-quarter,  one-half  and  full-wave  length  of  the  oper- 
ating frequency  are  approached  or  approximated,  the 
line  characteristics  and  the  effect  of  capacity  current 
differ  greatly  from  the  conditions  on  shorter  lines.  It 
is  not  proposed  to  discuss  this  matter  here. 

Although  a  discussion  of  the  characteristics  of  a 
million-volt  line  is  interesting,  the  immediate  impor- 
tance of  the  investigation  is  that  the  field  has  been 
explored  far  in  advance  of  present-day  practice.  Other 
uses  of  million-volt  test  apparatus  are  discussed  on 
page  1312. 

Uniform  Accounting  Systems 
for  All  Utilities 

Municipal  and  Private  Plants  Alike  Must  Use  Standard 

Methods  to  Permit  Proper  Comparison 

of  Results  and  Rates 

By  Edwin  0.  Edgerton 

Former  President  California  Railroad  Commission 

SOUND  and  accurate  accounting  is  an  essential  in 
the  successful  conduct  of  any  business,  whether  it 
be  public  or  private.  It  is  manifestly  impossible  to  make 
proper  judgments  unless  those  in  responsible  charge 
have  accurate  information  as  to  the  precise  condition  of 
the  business.  Imagine  the  folly  of  determining  whether 
or  not  to  e.Kpand  or  contract  an  existing  business  activ- 
ity with  no  accurate  knowledge  of  the  financial  condi- 
tion of  the  enterprise. 

When  a  municipality  enters  into  business  such  as  the 
ownership  and  operation  of  a  public  utility  service  pre- 
cisely the  same  reasons  exist  for  exact  knowledge  of 
conditions  as  in  the  conduct  of  any  private  business.  Not 
only  is  it  essential  that  those  in  responsible  charge  of  the 
conduct  of  a  municipal  enterprise  be  fully  and  accurately 
informed,  but  it  is  also  essential  that  the  people  of  the 
community  before  acting  upon  proposals  have  an  oppor- 
tunity to  know  the  facts.  The  only  method  of  ascertain- 
ing and  presenting  the  facts  is  through  an  accurate 
accounting  system. 

Inasmuch  as  judgments  of  a  given  business  condition 
are  formed  by  way  of  contrast  and  comparison,  it  is 
necessar>'  that  a  standard  and  uniform  system  of  ac- 
counting be  established  whereby  each  community  shall 
keep  its  accounts  according  to  an  established  recognized 
standard.  Only  in  this  way  will  comparisons  be  possible. 
It  has  been  said  that  one  of  the  greatest  accomplish- 
ments of  state  regulation  of  public  utilities  has  been  the 
establishment  of  a  uniform  accounting  system,  by  which 
the  public  has  the  assurance  that  all  items  are  cared  for 
in  the  same  way  by  all  of  the  public  utilities,  thus  making 
comparison  and  check  feasible.  In  any  state  of  the 
Union  today  under  regulation  it  is  possible  to  check  the 
financial  operations  of  one  public  utility  against  another 
and  at  all  times  to  compel  an  accurate  and  honest  ac- 
counting through  these  standard  systems  of  accounts. 

But  there  is  no  such  system  in  existence  today  in  most 
of  the  states  with  relation  to  publicly  owned  utility  en- 
terprises. The  result  is  that  in  virtually  every  instance 
where  an  assertion  is  made  by  the  proponents  of  public 
ownership  that  a  given  municipal  enterprise  is  highly 
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profitable,  efficient  and  successful,  the  statement  is 
promptly  challenged  on  the  score  that  the  accounting 
system  permits  of  a  successful  concealment  of  at  least  a 
part  of  the  cost  of  operation,  with  the  result  that  a 
false  statement  of  conditions  is  given  to  the  public. 

One  very  important  feature  of  this  lack  of  certainty 
as  to  the  financial  effect  of  municipal  ownership  and 
operation  of  a  public  utility  service  is  that  the  citizen 
cannot  adequately  contrast  the  results  of  public  and 
private  ownership  and  operation.  He  can,  on  the  one 
hand,  obtain  a  very  minute  statement  of  the  results  of 
private  operation,  because  the  state  regulating  authority 
has  in  its  possession  as  a  result  of  uniform  standard 
accounting  complete  records  of  the  financial  operations 
of  the  companies;  but,  on  the  other  hand,  he  cannot 
obtain  such  information  as  to  the  operation  of  his  own 
publicly  owned  utility.  He  must  rely  upon  the  partisan 
statements  of  those  who  are  operating  the  publicly 
owned  utility  service,  and  because  of  the  lack  of  proper 
accounting  these  statements  are  frequently  erroneous 
.and  are  not  to  be  contrasted  with  the  statements  of  the 
privately  owned  utilities. 

It  is  a  common  practice  to  confront  the  citizen  with  a 
icomparison  of  rates  charged,  and  where  the  publicly 
owned  utility  rates  are  lower  than  those  of  the  private 
company  to  seek  to  impress  upon  the  citizen  that  this  is 
complete  proof  of  the  less  costly  and  more  efficient  opera- 
tion of  the  publicly  owned  utility.  Those  who  know 
understand  that  this  contention  is  utterly  fallacious.  It 
may  well  be  and  in  many  instances  undoubtedly  is  true 
that  a  part  of  the  cost  of  the  operation  of  a  publicly 
owned  utility  is  not  charged  in  the  rates  but  is  taken 
from  taxes  either  directly  or  through  the  method  of  hav- 
ing various  departments  of  government  contribute  to 
•the  operation  of  the  utility  with  no  charge  against  the 
service,  the  result  being  that  the  public  rates  do  not 
reflect  the  actual  overhead  cost.  There  are  instances  in 
^California  where  virtually  no  overhead  charge  whatever 
is  made  against  the  publicly  owned  utility  service  and 
the  entire  overhead  is  carried  by  the  citizens  through 
taxation.  Yet  these  same  citizens  are  told  that  they  are 
receiving  a  service  at  a  cost  reflected  in  the  low  public 
•rates  and  one  which  is  profitable  to  the  community. 

Facts  Should  Be  Ascertained 

I  am  not  here  arguing  for  or  against  the  policy  of 
obtaining  the  cost  of  producing  the  publicly  owned  utility 
service  out  of  taxation,  but  I  do  insist  that  the 
facts  concerning  publicly  owned  utility  operations  be 
ascertained  and  given  to  the  public  so  that  the  public 
may  determine  for  itself  the  matter  of  policy.  Further- 
more, it  is  bad  policy  to  permit  officials  to  conceal  the 
facts  from  the  public  as  this  leads  to  abuses  on  the  part 
of  public  officials  in  the  conduct  of  city  business.  I 
•should  say  that  there  is  no  more  dangerous  condition  in 
government  than  one  which  permits  concealment  of  the 
facts  of  the  conduct  of  public  business. 

Surely  no  honest  public  official  who  asserts  that  his 
municipal  enterprise  is  successful  should  hesitate  for  a 
moment  to  submit  to  the  most  rigid  test  of  standard 
accounting  in  order  that  this  shall  be  ascertained — in 
fact,  he  should  welcome  and  insist  upon  such  a  showinj:. 
It  would  seem  as  if  the  simple  statement  of  the  wisilmn 
and  necessity  of  proper  and  standard  accounting  by 
municipal  enterprises  should  be  sufficiently  persuasive, 
.and  yet  we  find  a  very  substantial  resistance  to  the  estab- 
.lishment  of  such  accounting  systems. 


Discarding  any  question  of  dishonesty,  this  can  only 
be  accounted  for  by  the  extremely  partisan  and  con- 
troversial attitude  taken  by  those  who  are  conducting 
a  municipally  owned  public  utility  service.  Apparently 
in  the  fear  that  if  the  facts  are  frankly  stated  to 
the  public  advantage  will  be  taken  by  the  enemies  of 
public  ownership  to  injure  the  enterprise,  resort  is  had 
to  concealment  and  subterfuge.  It  would  seem  to  be  a 
perfectly  logical,  reasonable  and  sound  proposal  that  the 
state,  through  some  agency  which  is  expert  in  this 
matter  (such  as  the  utility  commission),  should  estab- 
lish a  standard  .system  of  accounting  to  which  all  mu- 
nicipalities must  conform  in  the  conduct  of  a  public 
utility  service,  and  further  that  at  all  times  inspection 
of  these  public  accounts  be  permitted  so  that  the  facts 
may  be  ascertained. 

In  the  debates  and  widespread  discussion  that  are  no^^ 
being  engaged  in  concerning  the  relative  merits  of  public 
ownership  as  contrasted  with  private  ownership  of 
public  utility  service  it  has  frequently  and  properly  been 
said  that  the  agency  which  can  best  do  the  job  for  the 
public  is  the  one  which  should  survive.  But  it  is  obvious 
that  to  be  sound  a  determination  must  be  based  on  the 
facts,  and  in  the  interest  of  the  public  every  effort 
should  be  made  to  insure  that  the  facts  shall  be 
accurately  determined  and  publicly  stated  in  order  that 
citizens  may  come  to  an  informed  judgment  of  public 
ownership  of  the  utilities. 


Russian  Electrification 


THE  Soviet  Government  of  Russia  has  prepared  plans 
for  the  complete  electrification  of  Russia,  in  the  home, 
factory,  farm  and  railroad  and  this  map  from  the  Man- 
chester (England)  Giinrdinii  shows  the  boundaries  of  the 
plants  that  the  government  proposes  to  build  first.  All 
forms  of  fuel  and  natural  power  are  included  in  the  scheme. 
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Selecting  Lighting  by  Trial  Competition 


Seven  Types  of  Units  Installed  and  Tested  Under  Working  Conditions  — 
Ratings  Made  According  to  Factors  Which  Contribute  to  Good  Lighting, 
Including  First   Cost,    Energy  Consumption,   Glare,   Maintenance.   Etc. 

By  R.  A.  PACKARD 

Superintendent  of  Po-wer  arid  Shops,  Ludlow  Manufacturing  Associates,  Ludlow,  Mass. 
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ETHODICAL  selection  of  lighting  equip- 
ment  for  factories  is  very  important, 
notwithstanding  the  fact  that  hit-or-miss 
methods  are  still  quite  common.  A  real- 
the    great    benefits    to    be    derived    from 


ization 

proper  installation  can  come  only  through  careful 
analysis.  Moreover,  an  accurate  study  is  requisite 
not  only  in  new  but  also  in  revised  installations. 
A  factory  which  has  paid  little  attention  to  its 
lighting  problems  for  si.x  or  eight  years  is  likely  to 
need  very  thorough  investigation  in  the  face  of  equip- 
ment progress.  A  large  factory  in  Massachusetts  re- 
cently took  up  this  problem  after  a  long  period  of 
placing  lamps  and  reflectors  where  they  appeared  to 
the  eye  to  be  essential  to  give  the  desired  intensity 
at  the  working  plane.  After  preliminary  surveys  were 
made  tests  were  conducted  on  different  types  of  equip- 
ment actually  installed  in  the  factory.  The  benefits 
of  this  procedure  were  of  great  value  in  determining 
the  equipment  best  suited. 

In  first  attempting  to  improve  the  lighting,  a  draw- 
ing-board analysis  was  made  of  rooms  and  machinery, 
particular  attention  being  paid  to  intensity  require- 
ments. This  analysis  developed  a  schematic  layout  of 
even  intensities  over  a  restricted  area  requiring  un- 
even spacing  of  different-sized  units,  and  it  was  soon 
found  that  this  method  had  its  limitations.  A  progres- 
sive step  brought  about  a  survey  of  the  whole  factory 
during  evenings  to  determine  the  general  lighting  con- 
ditions. The  worst  department  was  then  picked  out 
for  immediate  improvement.  A  common-sense  survey 
of  the  situation  indicated  the  poor  intensities  and  sug- 
gested the  following  plan  for  remedying  them: 

Mill  J,  First  Floor,  Department  4^.— Present  illumination, 
1  foot-candle,  should  be  changed  to  3  foot-candles. 

Mill  A,  Third  Floor,  Department  15. — Present  illumi- 
nation, 1  foot-candle  over  the  cards,  should  be  changed  to 
3  foot-candles. 

Mill  H,  Third  Floor,  Department  36.— In  this  department 
the  illumination  is  so  irregular  and  inadequate  that  it  ought 
to  be  changed  immediately.  The  average  light  intensity 
is  i  foot-candles. 

Considerations  in  Designing  Illitmination  for  Department 
.16. —  (1)  Fairly  even  distribution  of  light.  (2)  Elimination 
of  shadows  to  a  reasonable  extent.  (3)  Conservative  in- 
tensity of  light.  (4)  A  scheme  of  general  illumination 
adaptable  as  a  .standard  for  many  places  in  the  factory. 
(5)  A  scheme  which  will  come  well  within  any  code  which 
may  be  adopted  by  Massachusetts.    (6)  Elimination  of  glare. 

Probable  Results  of  Better  Illumination  in  Department  38. 
—  (1)  Decreased  eye  strain.  (2)  Increased  efficiency  of 
workmen.  (3)  Reduction  in  number  of  accidents,  which, 
of  course,  means  lower  insurance  rates.  (4)  More  cheerful 
surroundings  and  greater  comfort  for  workmen,  which,  of 
course,  mean  decreased  labor  turnover. 

Since  recommendations  offered  by  different  factory 
reflector  representatives  differed  widely,  it  was  de- 
cided to  have  a  well-organized  test  of  the  competing 
fixtures  or  reflectors.     Enough  reflectors  were  obtained 
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FIG.  1 — SECTION  OF  WEAVE  ROOM  SHOWING  POSITIONS  FOR 
TAKING  FOOT-CANDLE  READINGS 

Twenty-flve  readings  were  taken  with  a  meter  at  each  of  the 
positions  shown.  The  average  was  taken  of  all  readings.  The 
remaining  three  lamps  of  this  test  group  (not  shown  for  lack  of 
space)  were  similarly  spaced  in  a  row  parallel  to  the  two  rows 
shown. 


to  determine  the  e.xact  conditions  which  would  result 
from  a  general  application  throughout  the  factor\-  of 
a  particular  system.  As  best  results  may  be  expected 
when  competition  is  keenest,  it  seemed  desirable  to 
have  a  "test  night"  when  the  different  systems  could 
be  tried  out  in  the  presence  of  all  the  reflector  man- 
ufacturers and  representatives,  each  to  have  his  op- 
portunity to  demonstrate  the  desirability  of  his  own 
system.  It  was  decided  to  have  disinterested  men 
capable  of  judging  the  various  systems  present.  Sub- 
sequent to  this  "test  night"  the  executives  and  others 
interested  were  to  have  an  opportunity  to  observe 
the  different  systems,  and  at  that  time  they  were  to 
be  shown  the  results  of  the  tests. 

The  floor  space  in  the  department  selected  was  45.000 
sq.ft.  (4,140  sq.m.)  divided  into  10-ft.  x  20-ft.  (3-m. 
X  6-m.)  bays.  The  white  ceiling  was  15  ft.  6  in. 
(4.6  m.)  above  the  floor,  and  the  walls  were  light- 
colored  with  large  window  area.  The  work  involved 
was  very  coarse,  darkcolored  weaving,  done  by  men 
standing  up,  one  to  a  loom,  the  table  of  which  was  36 
in.  (0.9  m.)  above  the  floor  level.  A  study  was  made 
of  the  conditions  in  this  room,  general  factory  re- 
quirements being  kept  clearly  in  mind. 

Recommendations  were  solicited  from  several 
sources.  This  resulted  in  wide  variations  in  type  of 
reflector,  candlepower  of  lamp,  spacing  and  height 
above  the  floor.  Three-hundred-watt  lamps  were 
eliminated  from  the  competition  because  of  lack  of 
head  room  to  give  proper  spacing  for  an  even  distri- 
bution of  light,  and  only  100-watt  and  200-watt  type 
"Mazda  C"  lamps  were  considered.  The  room  was 
large  enough  to  permit  the  installation  of  seven  com- 
petitive groups  of  nine  lamps  (see  Figs.  1  and  2), 
without   any   interference   between   different   groups. 
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Since  recommendations  and  reference  tables  pre- 
scribed an  intensity  on  a  36-in.  level  above  the  floor  of 
from  3  foot-candles  to  7  foot-candles  for  the  character 
of  work  considered  in  this  weave  room,  and  average 
was  taken  of  about  4i  foot-candles.  Each  representative 
was  asked  to  figure  on  this  basis. 

Upon  a  predetermined  evening  the  "test  night"  was 
carried  through.  A  copy  of  the  following  instructions 
was  handed  to  each  person  attending  the  test. 

Instructions  for  Lighting-Reflector  Test.  —  Referring  to 
the  printed  table  there  are  several  elements,  such  as  first 
cost,  maintenance,  depreciation,  intensities,  glare,  etc.,  which 
were  considered  of  enough  importance  to  be  rated  in  this 
test.  It  was  tried  to  gage  them  according  to  their  relative 
importance  by  giving  the  maximum  allowance  in  any  case 
for  the  best-suited  reflector.  The  lowest  percentage  (one- 
half  of  the  maximum)  under  any  particular  head  will  stand 
for  the  worst  condition  of  any  reflector  under  that  particu- 
lar head.  For  example,  the  cheapest  first  cost  will  receive 
18  per  cent  and  the  highest  first  cost  9  per  cent.  The  ele- 
ment of  maintenance  should  bring  in  the  relative  replace- 
ment cost.  On  account  of  the  dusty  atmo.sphere,  frequent 
cleaning  of  fixtures  is  necessary.  Depreciation  should 
be  based  on  probable  length  of  life  of  units.  They  may 
become  obsolet*  before  they  are  worn  out  or  destroyed. 
The  ratio  of  watts  per  square  foot  and  average  light  inten- 
sity is  merely  a  definite  calculation  which  can  be  made 
along  with  the  first  cost  at  some  time  after  the  test.  The 
smallest  ratio  or  best  condition  will  obtain  full  percentage, 
that  is  18;  the  largest  ratio  or  worst  condition  will  obtain 
one-half  the  maximum  percentage.  General  ceiling  illumi- 
nation, a  desirable  feature,  will  be  made  from  judgment. 
Glare  and  shadows,  important  factors,  should  be  analyzed 
as  the  others. 

The  judges  on  this  test  are  to  be  formed  into  two  teams 
in  order  to  shorten  and  facilitate  the  work.  A  factory  engi- 
neer and  a  city  illuminating  engineer  will  constitute  one 
team,  and  a  head  of  a  neighboring  institution's  physics 
department  and  a  factory  engineer  the  other  team.  Each 
team  will  take  foot-candle  meter  readings  under  half  the 
installations,  and  each  individual  member  of  the  teams  will 
rate  all  the  installations  as  per  table  drawn  up. 

It  will  be  appreciated  if  the  reflector  representatives  will 
not  talk  with  the  judges. 

Subsequent  to  the  "test  night,"  the  factory  executives  will 
observe  the  diflferent  groups.  Their  judgment  will  bear  some 
weight  in  the  final  decision. 

The  readings  were  taken  at  twenty-five  points  located 
as  shown  in  Fig.  1  with  references  to  the  nine  lamps 
in  the  group.  Then  an  average  of  these  readings  was 
taken  as  the  intensity  of  illumination.  A  chart  was 
made  for  each  of  the  seven  reflector  groups.  The 
printed  table  shows  the  average  ratings  on  all  the 
groups  made  by  all  the  judges,   acting   independently. 


RESULTS  OF  COMPETITIVE  TESTS  OF  LIGHTING  UNITS 

Ideal  . Dnit 

Unit  .\  B  C  D  E  F  G 

Size  oflsmp,  watta 200  '   200  100  200  200  200  200 

Spacing,  center  to  cen- 
ter, ft 16  17  lO'ilO  17)  16  20  20 

Height  over  floor,  ft tj  1}  12  13  12  13  13 

Estimated  font-candJes, 

30  in.  above  floor 6  5  5  5  5  5  5 

Average  foot-candlea  aa 

read. 5.98  4.25  4.28  4.82  5.78  3.93  3.30 

. Per  Cent • 

Firatcost 18  14.2  17.8  9.00  16.40  16.5  15.50  18.0 

Maintenance 14  11.0  13.8  7.50  7.25  13.8  8.25  8.0 

Depreciation 13  10.9  12.5  10.85  10.85  12  5  10.00  10.0 

Watta  per  square  foot 

divided    by    average 

foot-candles 18  17.5  14.5  9.00  17.00  17.0  18.00  15.5 

CeiUng  illumination....       8  6.8  4.4  6.20  6.40  4  4  8.00  8.0 

Glare 15  14.0  13.8  14.00  14.00  13.4  14.20  14.0 

ShadowB 14  13.0  13.0  13.40  12.60  13.0  12  80  12.8 

Total 100  87.4  89.8  69.95  84.50  90.6  86.75  86.3 


CONCLUSIONS  FROM  TESTS 
Unit  Discussion 

A        This  reflector  combines  to  the  greatest  extent  the  desirable  features  in 

preliminary  report.     Breakage  of  glass  cylinder  should  not  be  high.     It 

will  be  a  gooa  check  on  proper  cleaning.     The  cheerful  appearanoe  of 

reflector  is  very  apparent.   Its  efficiency  is  good. 
B        This  reflector  breaks  even  with  E.    Only  diflerenoe  between  the  two  is  a 

sohd  formation  of  the  reflector. 
C        Same  as  that  which  is  noted  under  D.     First  cost  prohibita  use  of  this 

reflector  as  the  advantages  are  not  sufficient  to  offset  it.    A  much  more 

evenly  distributed  hght  may  be  obtafned  from  it  than  from  the  others. 

because  of  the  frequent  spacing. 
D        Advantages:  Gives  slight  ceiling  illumiuatinn,  but  not  so  cheerful  as  A. 

Disadvantages:  Mechanical  construction  not  satisfactory. 
E        Reflector  shows  highest  percentage.   Very  substantially  made.  Collection 

of  dirt  on  reflector  will  not  show.   No  ceiling  illumination  leaves  dark  tone 

above  reflector.  This  is  not  as  easy  on  the  eyes  as  ceiling-illuminating  type. 
F         Breakage  due  to  cleaning  high.     Gives  cheerful  atmosphere.     General 

appearance  good  when  shades  are  clean. 
G        Breakage  due  to  maintenance  high.   Gives  cheerful  atmosphere.   Generai 

appearance  good  when  shades  are  clean. 

Upon  totaling  the  grades  it  was  found  that  reflectors 
"B"  and  "E"  were  leading  all  others  and  were  both 
of  about  the  same  standing,  reflector  "B"  being  89.8 
per  cent  perfect  and  reflector  "E"  90.6  per  ceit.  The 
final  selection  was  in  favor  of  "B,"  the  poorer  of  the 
two.  The  reason  was  that  its  first  cost  was  consider- 
ably less  than  that  of  E  although  the  watts  per  candle- 
power  was  greater.  As  the  cost  of  energy  was  low 
(hydro-electric  energy  from  the  company's  own  plant), 
the  first  cost  was  of  more  importance  than  the  energv' 
consumption.  This  winning  unit  "B"  is  the  RLM  dome 
reflector,  Benjamin  No.  5643,  with  200-watt  lamps. 
It  was  spaced  on  17-ft.  (5.1-m.)  centers  13  ft.  (3.9  m.) 
above  the  floor,  and  gave  4.25  foot-candles  on  the 
working  plane  30  in.  (0.75  m.)  above  the  floor. 

After  the  selected  reflector  had  been  installed 
throughout  the  room,  appreciation  of  the  change  on 
the  part  of  the  operatives  was  very  apparent. 
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Simple  Substations  Are  a  Necessity 

Duplication  of  Equipment  Not  Always  Justified — How  Low-Cost 
Equipment  Can  Be  Made  to  Do  Duty  for  Expensive  Apparatus — 
An  Example  of  What  Can  Be  Done  from  the  Kansas  Oil  Fields 


FIG.   1 — WELL-DESIGNED  AND  CAREFULLY  CONSTRUCTED  WOOD-STRUCTURE   SUBSTATION 


THE  least  material  and  the  simplest  arrange- 
ment that  will  accomplish  the  desired  result 
should  be  the  aim  of  every  substation  designer. 
Not  only  does  unneeded  material  or  apparatus 
mean  an  additional  investment  with  depreciation  and 
fixed  charges  to  be  added  to  the  rates,  but  additional 
maintenance  charges  must  be  provided  for.  Unnecessary 
equipment  particularly  is  not  only  likely  to  cause  main- 
tenance charges,  but  it  may  also  be  the  root  from  which 
abnormal  operating  troubles  spring.  In  many  instances 
where  this  has  been  the  case  the  attempt  to  cure  trouble 
has  resulted  in  still  further  complication  and  worse 
troubles.  Examples  of  this  may  be  found  in  elaborate 
relay  and  protective  .schemes  whose  complication  makes 
necessary  the  constant  attention  of  skilled  men  to  keep 
the  apparatus  in  working  condition,  but  where,  notwith- 
standing, at  the  critical  moment  some  unthought-of  con- 
dition enters  to  prevent  the  relay  scheme  doing  what  it 
should.  Another  example  is  the  tendency  to  provide 
duplicate  buses  and  switching  equipment  to  prevent  the 
shutdown  of  service  for  maintenance  of  equipment. 

There  are  many  cases  where  the  cost  of  the  installa- 
tion and  the  subsequent  fixed  and  operating  costs  of 
complete  duplicate  bus  and  switching  equipment  are 
justified.  It  is  only  where  severe  service  conditions, 
requiring  frequent  and  prolonged  inspections  and  main- 
tenance work,  exist  that  such  an  expense  should  be  con- 


sidered. Air-break  by-pass  switches  and  light  transfer 
buses  for  temporary  use  can  be  made  to  serve  the  same 
purpose  at  a  marked  saving  in  cost.  Theoretically  it 
is  bad  practice  to  cut  out  an  oil  switch  protecting  cir- 
cuits and  apparatus  and  substitute  non-automatic 
switches.  If  the  intervals  at  which  this  must  be  done 
are  long  and  the  service  conditions  not  exceptionally 
severe  during  the  periods  in  which  maintenance  work 
must  be  done,  it  is  easy  to  see  that  the  objection  is  theo- 
retical rather  than  practical.  The  real  basis  on  which 
the  feasibility  of  duplicate  installations  should  be 
determined  is  economic,  depending  on  whether  the  prob- 
able Cnot  possible)  operating  costs  incurred  by  the  lack 
of  the  duplicate  equipment  justify  its  installation.  The 
use  of  the  word  "probable"  should  be  noted.  It  is  easy 
to  list  operating  troubles  that  are  highly  possible  under 
some  conditions  but  extremely  improbable  under  the 
conditions  encountered  in  the  usual  type  of  installa- 
tion. Design  work  should  always  be  carried  out  with 
the  probable  operating  conditions  in  mind. 

A  Simple  Oil-Field  Substation 

The  Barnhill  sub.station  of  the  Empire  Gas  &  Fuel 
Company  in  the  Eldorado  oil  fields  in  Kansas  is  a  good 
example  of  the  things  that  can  be  accomplished.  The 
construction  is  wood  except  for  the  lightning-arrester 
assemblies,    which    are    furnished    complete    and    self- 
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contained  in  metal  construction  by  the  manufacturer. 
Whether  steel  or  wood  construction  shall  be  used  de- 
pends on  the  probable  life  of  the  installation.  The 
use    of    long-life    structures    is.  not    advisable    if    the 


growth  of  the  business  makes  it  certain  that  a  new 
arrangement  must  be  provided  before  the  end  i7f  the 
natural  life  of  a  wood  structure.  This  condition  exists 
much  more  frequently  in  the  central-station  and  indus- 
trial fields  than  the  average  designer  realizes. 

The  high-tension  equipment,  except  for  the  lightning 


FIG.  2 — AN  EXAMPLE  OF  WHAT  CAN  BE  ACCOMPLISHED  IN  SIMPLIFYING  SUBSTATION  DESIGN 

This  wood-structure  substation  is  employed  by  tlie  Empire  Gas  &  amount    ot   equipment   can    be    reduced   by    tlit-    use    "'    ^iTjJ'Jurt'' 

Fuel  ComDaiiv   Eldorado   Kan     to  serve  an  oil  flold  pumpinR  load.  switches.     Additional  sections  can  be  added  without  reconstruct- 

Thesedraw^ngyf  which  show  the  details  of  a  simple  substation  ing   the  exlstinK  sections.  .Thirteen   poles   only   are   requre^^ 

£01-  high  voltage  ind  moderately  high  capacitj-.  indicate  how  the  tlie  high-tension  structure  thai  supports  the  e,000-k%a.  equipment. 
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arresters,  is  arranged  in  line  with  the  incoming  circuit. 
The  unit  under  consideration  cares  for  6,000  kva.  in 
capacity  and  is  so  arranged  that  similar  units  can  be 
built  alongside  and  connected  in  without  disturbance  of 
the  existing  construction.  This  avoids  one  of  the  most 
frequent  and  inexcusable  of  design  errors,  that  of  put- 
ting in  an  installation  that  cannot  be  added  to  without 
complete  or  at  least  partial  reconstruction  of  existing 
structures.  Incidentally  it  is  the  most  frequent  design 
fault  of  the  small  substation. 

Layout  Is  Simple 

The  arrangement  of  all  apparatus  in  a  straight  line 
with  the  incoming  circuit  calls  for  the  least  complica- 
tion in  the  structures  and  therefore  for  the  least  mate- 
rial in  the  supports.  In  this  case  there  are  only  twelve 
poles  in  the  entire  structure,  not  counting  the  three-pole 
structure  on  the  low-tension  take-off.  Four  of  the  poles 
are  on  the  incoming  line  structure.  This  takes  not  only 
substation  structure  strains,  but  also  stands  between 
the  line  and  the  substation,  which  requires  strength  and 
stiffness.  The  oil  switch  is  cared  for  by  a  two-pole 
structure  on  top  of  which  is  mounted  an  air-break 
switch  for  by-passing  the  oil  switch  for  maintenance 
purposes.  The  high-tension  metering  set  is  similarly 
cared  for  and  can  be  cut  out  in  the  same  way.  Discon- 
necting switches  are  pro^•ided  in  both  cases  to  cut  the 
apparatus  free  of  any  possibility  of  connection  with  the 
high-tension  circuit. 

The  high-tension  transformer  bus  is  supported  by  a 
four-pole  structure,  and  material  is  saved  by  mounting 
the  low-tension  bus  in  a  vertical  position  on  tw'o  of  these 
poles.  The  tendency  ordinarily  would  be  to  provide  a 
separate  structure  for  the  low-tension  bus  that  would 
be  more  elaborate.  The  vertical  arrangement  for  situa- 
tions of  this  sort  is  satisfactory  and  has  been  proved  by 
experience. 

Why  Add  More  Material? 

There  is  every  opportunity  to  utilize  more  material 
in  this  .structure.  A  four-pole  structure  each  for  the 
oil  switch  and  potential  transformer  in  place  of  two- 
pole  structures  each  would  appeal  to  some  designers, 
and  many  will  question  the  48-ft.  ( 14.4-m.)  span  for  the 
transformer  buses.  The  answer  is  that  such  construc- 
tion has  been  successfully  used.  Why,  therefore,  add 
more  material?  Such  a  structure  as  this  one,  especially 
if  constructed  of  cedar  poles  and  selected  timbers  and 
carefully  guyed,  is  neat  in  appearance,  and  the  very 
small  number  of  parts  makes  for  low  maintenance  costs. 
There  is  a  very  large  field  for  such  designs  in  the  numer- 
ous small  industrial  plants  that  are  demanding  central- 
station  service  and  the  small-town  substations  that  the 
increasing  demand  for  rural  service  is  bringing  about. 
The  designer  must  get  away  from  the  engineering  prac- 
tices that  have  been  considered  the  proper  thing  in  city 
distribution.  There  economic  and  service  conditions 
have  justified  rather  heavy  expenditures  and  will  con- 
tinue to  do  so  in  the  future.  The  newer  developments 
are  calling  for  a  simple  and  sturdy  form  of  design 
that  can  be  applied  in  rural  and  small-power  situations 
with  opportunity  to  grow  with  the  business  at  the  least 
expense  for  extensions.  This  oil-field  design  will  bear 
careful  study  because  it  points  the  way  to  a  consider- 
able saving  in  construction,  fixed  and  operating  costs. 
The  problem  is  as  much  economic  as  engineering,  a 
fact  that  must  be  brn-ne  in  mind. 


Letters  from  Our 
Readers 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Development  of  Static  Condensers  for 
Power  Factor  Correction 

To  the  Editors  of  the  ELECTRICAL  WORLD: 

Referring  to  your  editorial  on  page  1111  of  the  Dec.  3 
issue  of  the  Electrical  World,  may  I  call  attention  to 
the  fact  that  the  General  Electric  Company  has  fur- 
nished a  large  number  of  static  condenser  equipments 
which  are  in  operation  in  various  parts  of  the  United 
States  as  well  as  in  some  foreign  countries?  They 
range  in  capacity  from  10  kva.  to  300  kva.  The  company 
is  in  a  position  to  furnish  static  condensers  in  sizes  and 
voltages  which  might  be  required  for  the  smallest  in- 
dividual motor  installations  and  for  the  highest  dis- 
tribution voltages  in  units  up  to  300  kva.,  multiples  of 
300-kva.  units  being  used  for  larger  capacities.  Sev- 
eral descriptive  articles  have  appeared  in  the  Elec- 
trical World.  r.  h.  Carlton. 
General  Electric  Company, 
Schenectady.  N.  Y. 

[The  editorial  in  question,  as  its  title  implied,  was 
directed  to  the  need  of  giving  more  attention  to  the 
application  of  condensers  to  individual  pieces  of  appa- 
ratus which  inherently  or  through  underloading  operate 
at  poor  power  factor.  So  far  the  chief  consideration 
has  been  given  to  locating  multi-unit  condensers  at 
load  centers.  This  is  an  excellent  step  in  the  right 
direction.  However,  if  it  proves  technically  and  eco- 
nomically practicable  to  make  condensers  a  permanent 
appendage  of  apparatus,  this  method  would  be  the  next 
logical  step  since  the  "wattless"  current  is  compensated 
at  its  source.  As  every  one  knows,  this  would  have  all 
the  advantages  of  the  "load-center"  .static  condenser  and 
in  addition  would  increase  the  load-carrying  capacity  of 
all  feeders  and  switches  and  eliminate  the  great  torque 
reduction  due  to  poor  power  factor.  We  heartily  rec- 
ommend the  construction  of  both   applications. — Eds.] 


United  States  Chamber  of  Commerce  and  the 
American  Valuation  Plan 

To  the  Editors  of  the  ELECTRICAL  World: 

I  have  read  with  interest  and  satisfaction  the  edi- 
torial in  your  issue  of  Dec.  17  on  "This  Policy  Brings 
Better  Times."  In  regard  to  Referendum  ,37  I  want  to 
say  as  positively  as  it  is  possible  to  say  it  that  the  Cham- 
ber of  Commerce  of  the  United  States  has  not  declared 
against  the  American  valuation  plan.  It  is  equally  true 
that  it  has  not  declared  for  if.  It  has  no  position  in 
regard  to  the  American  valuation  plan  of  any  kind  until 
the  referendum  which  raises  the  question  has  been  voted 
on  at  the  end  of  forty-five  days,  and  then  whatever  the 
vote  indicates  will  be  the  position  to  be  carried  out. 

I  want  to  go  further  and  make  it  perfectly  clear  that 
any  recommendation  by  a  committee  included  in  a  refer- 
endum is  merely  the  recommendation  of  that  committee. 
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and  even  less  than  that  in  many  cases,  for  it  is  merely 
the  recommendation  of  those  members  of  the  committee 
who  have  recorded  themselves  in  favor  of  that  particular 
suggestion. 

The  report  when  it  comes  before  the  board  comes  only 
on  the  question  of  whether  it  shall  be  sent  out  to  vote. 
The  merits  of  the  proposals  of  the  committee  are  not 
before  the  board.  If  the  report  is  made  up  in  accordance 
with  our  precedents,  the  board  orders  that  it  be  incor- 
porated in  a  referendum  pamphlet  and  takes  responsi- 
bility for  the  fact  that  appropriate  arguments  in  the 
negative  as  well  as  those  affirmative  arguments  which 
appear  in  the  report  are  made  up  and  printed.  These 
arguments  in  the  negative  are  on  alternate  pages. 

The  result  of  all  this,  as  regards  the  American  valua- 
tion plan,  is  that  the  members  of  a  special  committee, 
with  the  exception  of  one  who  dissented  and  put  himself 
on  record  in  favor  of  the  American  valuation  plan,  be- 
lieve it  is  inadvisable,  for  the  reasons  which  you  will  find 
in  the  report  as  printed  in  the  referendum.  Reasons 
why  American  valuation  should  be  set  up  are  printed  on 
the  page  opposite  at  considerable  length.  The  ballot  is 
so  arranged  that  an  organization  can  vote  no  as  easily 
as  it  can  vote  yes.  The  Chamber  of  Commerce  of  the 
United  States  will  have  no  opinion  one  way  or  the  other 
until  Jan.  21.  Elliot  H.  Goodwin, 

Washington,  D.  C.  Resident  Vice-President. 


Use  for  Surplus  Exhaust  Steam 

To  the  Editors  of  the  Electrical  World: 

Your  editorial  in  the  ELECTRICAL  World  for  Dec.  17 
concerning  the  increased  use  of  electrical  heat-treating 
furnaces  brought  to  mind  again  an  investigation  which  I 
started  but  for  various  reasons  was  not  able  to  carry 
very  far  into  the  possibility  of  using  electric  furnaces 
in  a  forge  plant  in  place  of  oil-burning  installations. 

In  connection  with  an  investigation  into  the  steam 
and  power  requirements  of  a  forge  plant  I  was  searching 
for  additional  electric  power  load  in  order  that  a  low- 
pressure  turbine  installation  might  be  profitably  used  to 
absorb  the  surplus  exhaust  steam  from  the  hammers. 
Electric  furnaces  would  do  this  and  would  also,  I  felt, 
give  much  better  heat  control  than  oil,  with  many  other 
advantages  in  the  way  of  faster  production  and 
increased  quality  of  output. 

Of  course,  low-pressure  turbines  have  been  used  in 
connection  with  forge  plants,  but  in  the  case  the  writer 
was  investigating  and  others  with  which  he  has  come 
into  contact  the  electrical  load  is  so  small  in  comparison 
with  the  amount  of  exhaust  steam  available  that  it  will 
not  absorb  enough  of  the  output  of  the  low-pressure 
turbine  to  pay  fixed  charges  on  the  investment.  In 
other  words,  it  is  cheaper  to  buy  power  or  to  use  a  small 
non-condensing  engine  than  it  is  to  install  expensive 
low-pressure  equipment. 

Allowing  for  a  cooling  tower  and  purchased  water  at 
average  large  city  rates,  a  500-kw.  low-pressure  turbine 
run  from  steam-hammer  exhaust  at  or  near  full  load  will 
turn  out  energy  at  around  0.75  cent  per  kilowatt-hour. 
The  surplus  energy  might,  of  course,  be  sold  to  the  local 
power  company,  but  there  are  few  utilities  that  would 
care  to  consider  such  a  proposition,  however  ideal  it 
might  be  from  the  standpoint  of  fuel  conservation.  It 
seems  to  the  writer  that  the  proposition  of  using  the 
electric  furnace  in  this  connection  is  entirely  plausible 
and  worth  investigating  thoroughly. 

Christmas  Cove,  Maine.  Arthitr  S.  Wells. 


Comparing  German  and  American  Prices  for  Motors 

To  the  Editors  of  the  Electrical  World: 

On  page  848  of  the  Oct.  22  issue  of  the  Electrical 
World  you  make  a  comparison  between  American  and 
German  motor  prices.  I  beg  to  draw  your  attention  to 
the  fact  that  the  German  prices,  which  you  quote  in 
marks,  are  not  October  prices.  The  October  inland 
prices  were  higher,  as  you  will  observe  from  the  annexed 
table.  These  inland  prices  cannot  be  compared  with  the 
American  inland  prices.  I  presume  that  the  American 
prices  which  you  quote  in  the  last  column  are  for  home 
consumption.  It  is  well  known  that  American  firms  give 
higher  discounts  for  export.  But  even  if  you  take 
account  of  the  lower  American  export  prices,  those 
prices  cannot  be  compared  with  German  home  prices. 
You  are  probably  aware  that  the  German  government 

GERMAN  MOTOR  PRICES 


Three-phase,  squirrel-cage, 
220-volt; 

Hp  R.P.M 

I  1,400 

5  1,400 

5  925 


1,400 
1,400 
1,400 


3  1,100 

7.5  1,800 

15  1,650 

Prices  are  understuod  to  include  the  expenses  of  export  and  packing,  free 
delivery  at  factory,  but  not  duty. 

has  established  export  trade  offices  for  the  different 
industries  and  that  these  offices  have  to  issue  a  license 
for  each  separate  export  order.  The  licenses  are  given 
only  if  an  export  price  is  quoted  in  accord  with  the 
standard  price  of  the  country  to  which  the  goods  are 
exported. 

The  ruling  export  prices  for  the  end  of  October  are 
also  given  in  the  table,  in  which  it  will  be  found  that 
those  prices  are  not  as  low  as  would  appear  from  the 
comparison  given  on  page  848.  The  export  trade  offices 
under  no  condition  give  licenses  at  lower  prices.  If, 
therefore,  German  motors  reach  foreign  countries  at 
prices  not  according  to  the  prescribed  conditions,  these 
motors  must  come  from  the  Rhineland.  The  Interallied 
Commission  for  the  Rhineland  has  opened  its  own 
export  trade  office  at  Ems,  and  according  to  its  orders 
the  licenses  are  given  at  Ems  at  any  quoted  price.  If, 
therefore,  you  complain  of  the  cheap  German  prices,  you 
should  address  yourself  to  the  American  representative 
at  the  Interallied  Commission  in  Coblenz. 

Berlin,  Germany.  AXEL  SCHMIDT. 


man  Inland 
es,  in  Marks 

Export  Prices  for 
HoUand   in 
Florins              Dojlar? 

1,672 
4,004 
4,810 

100.30 
240  20 
290.40 

35.70 
86  50 
103.40 

5.500 
8,008 
25.088 

330.00 

480.50 

1.332.00 

117. 6> 
171.20 
474.60 

6.710 
8,800 
13,200 

402.60 
528.00 
792.00 

143.40 
188.10 
282.20 

Difference  in  Cost  of  Cedar  Poles  Is  Material 

To  the  Editors  of  the  Electrical  World: 

In  your  issue  of  Dec.  10.  under  the  caption  "Longer 
Spans  Proposed  for  Rural  Lines,"  is  an  article  one 
sentence  of  which  I  think  might  be  misleading.  In 
giving  the  comparative  cost  of  125-ft.  and  250-ft.  spans 
it  is  proposed  to  use  "6-in.-top  class  C"  Western  cedar 
poles.  The  class  C  Western  cedar  pole  has  a  minimum 
7-in.  top.  The  difference  in  cost  betAveen  a  6-in.-top 
pole  and  a  class  C  pole  would  be  very  material,  more 
especially  as  the  poles  are  to  be  butt-treated. 

Sandpoint,  Idaho.  L.  D.  McFarland. 


Indvistrial  and  Station  Practice 

Installation,  Operation  and  Maintenance  of 

Generating  and  Distribution  Equipment  land  Econoriical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Including  Testing  and  Repair  Methods 
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TRANSFORMERS  WEIGHING  I  TON  SUPPORTED 
BY  CHANNEL  IRON  ON  POLE  STRUCTURE 


Channel  Iron  Used  to  Support  Heavy 
Transformers 

WHEN  it 
T  T  IS  neces- 
sary to  support 
heavy  trans- 
f  ormers  on  pole 
structures,  the 
Portland 
(Ore.)  Rail- 
way, Light  & 
Power  Com- 
pa  ny  has 
found  it  expe- 
dient to  use 
channel  iron 
instead  of 
wooden  t  i  m- 
bers,  this  method  not  only  being  cheaper  but  offering  a 
degree  of  permanence  not  obtainable  when  wood  is  used. 
The  illustration  shows  two  330-kva.  transformers  with 
a  total  weight  of  15,000  lb.  supported  by  two  pieces  of 
10-in.  channel  iron  bolted  to  poles  set  12  ft.  apart.  Two 
l-in.  through-bolts  at  each  end  secure  the  channel  iron 
to  the  poles.  S.  F.  New, 

General  Line  Foreman. 
Portland  Railway,  Light  &  Power  Company, 
Portland,  Ore. 

Protecting  Cable  Against  Breakdown 
of  Insulation 

IN  A  HIGH-TENSION  cable  the  electric  stresses 
always  are  highest  close  to  the  conductor  surface,  and 
the  temperature  of  the  dielectric,  likewise,  usually  is 
highest  in  the  layer  immediately  surrounding  the  con- 
ductor. Deterioration,  therefore,  always  starts  at  the 
conductor  surface,   gradually   spreading  outward   until 


FIG.    1 — THREE-PHASE  CABLE,   WITH   INSULATED  CORE   AND 
OUTER  STRANDS 

the  insulation  gets  so  weakened  that  a  breakdown  de- 
velops. Conversely,  if  the  dielectric  close  to  the  con- 
ductor surface  is  sound,  then  there  is  little  danger  of  a 
breakdown.    This  fact  is  utilized  in  the  Pfannkuch  sys- 


tem of  cable  protection,  which  has  been  developed  by  the 
Allgemeine  Elektricitats-Gesellschaft. 

In  a  cable  arranged  according  to  the  Pfannkuch  sys- 
tem the  highly  stressed  layer  of  dielectric  close  to  the 
conductor  surface  is  kept  under  constant  observation. 
For  this  purpose  the  top-layer  strands  in  each  con- 
ductor are  provided  with  a  thin  cover  of  insulating 
material,  and  the  core  of  the  cable  is  also  given  an 
insulating  covering  of  this  kind.  The  core  strands  are 
connected  as  usual  to  the  main  cable  terminal.  The 
strands  in  the  top  layer  of  the  conductor  are  divided 
into  two  groups,  every  other  one  being  connected  to 
one  auxiliary  terminal,  while  the  remainder  is  taken  to 
a  third  cable  terminal.  In  transmitting  the  power  the 
entire  copper  section  of  the  cable  is  utilized  to  its  full 
capacity,  the  current  density  being  about  the  same  in 
all  strands;  but  of  the  two  top-layer  groups  of  strands, 
one  is  operated  at  20  volts  to  50  volts  higher  than 
the  core,  the  other  group  of  insulated  strands  being 
run  at  a  correspondingly  lower  voltage.  Thus  there 
is  40  volts  to  100  volts  between  adjacent  strands  in  the 
outer  layer.  If  deterioration  sets  in  at  the  conductor 
surface  a  short-circuit  therefore  will  develop  between 


FIG.  2 — CONNECTIONS  OF  THE  CABLE  PROTECTIVE  SYSTEM 

two  of  these  strands  long  before  the  fault  has  had  time 
to  pierce  the  entire  insulating  layer  so  completely  that  a 
breakdown  occurs  between  strands,  or  in  the  sheath.  As 
soon  as  a  discharge  sets  in  between  two  strands,  how- 
ever, the  cable  is  disconnected  by  means  of  relay-oper- 
ated breakers.  The  location  of  the  bad  spot  then  may 
be  very  easily  determined  by  utilizing  the  two  groups 
of  strands  in  a  testing  bridge.  A  fault  which  is  about 
to  cause  serious  trouble  thus  may  be  discovered  and 
repaired  before  anything  serious  happens  and  without 
the  service  disturbances  which  follow  a  real  breakdown. 
The  electrical  details  of  the  system  are  indicated  in 
Fig.  2.  The  voltage  diflfarence  between  the  two  groups 
of  top-layer  strands  is  obtained  by  means  of  a  small 
transformer,  similar  in  appearance  to  a  current  trans- 
former but  containing  two  additional  windings,  con- 
nected in  opposite  ways  to  the  two  auxiliarj'  cable 
terminals.  As  soon  as  the  differential  action  of  the 
two  extra  windings  is  disturbed  by  a  short  circuit 
between  strands  a  strong  magnetic  flux  will  be  forced 
into  the  third  leg  of  the  transformer,  and  a  secondary 
winding  on  this  leg  therefore  may  be  used  for  supply- 
ing breaker-tripping  relays,  as  indicated  on  the  sight. 
Even  under  balanced  operation,  however,  there  will  be 
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set  up  a  certain  amount  of  flux  in  the  third  leg,  and 
if  the  load  current  exceeds  a  certain  value  the  relay.s 
will  operate  the  circuit  breakers  even  though  the  cable 
may  be  sound.  The  device  thus  works  as  a  combined 
fault  and  overload  protective  system.  If  it  is  desired 
to  make  the   relays  entirely   independent  of  the  load 


PIG     3 — AUXILIARY   TRANSFORMER   FOR    ACTUATING   RELAYS 

a  compensating  winding  is  put  in  series  with  the  relay 
winding,  as  shovra  in  the  left-hand  part  of  Fig.  2. 

The  action  of  the  transformer  may  be  more  clearly 
understood  after  a  study  of  Fig.  3,  where  the  actual 
appearance  of  the  device  is  indicated  schematically. 
This  figure  also  shows  one  of  the  special  triple-blade 
disconnecting  switches  used  to  cut  off  the  transformer 
from  the  cable. 

The  Pfannkuch  protective  system  is  described  by  the 
inventor  in  the  A.E.G.-Nitteilungen  and  also  by  Klin- 
genberg  in  the  Elektrotechnische  Zeituchrift. 


Labor  Costs  of  Restringiiig  Lines  Cut  in 
Half  by  Power  Reel 

THE  cost  of  removing  and  replacing  line  conduc- 
tors has  been  cut  to  about  one-half  that  of  hand 
work  by  the  use  of  a  power-driven  reel  developed  by 
the  Puget  Sound  Power  &  Light  Company.  Owing  to 
the  high  cost  of  labor  during  1920,  a  study  was  made 
of  labor-saving  devices  applicable  to  this  work,  with  the 
result  that  the  power-driven  take-up  reel  was  designed 
by  A.  C.  Riggs,  line-construction  superintendent  in  the 
distribution  department  of  the  company.  In  using  this 
outfit  a  standard  wire  reel  is  placed  on  a  shaft  geared  to 
an  engine-driven  winch,  the  entire  outfit  being  fitted  on 
a  standard  truck.  This  winch  is  a  regular  part  of  the 
equipment  furnished  on  White  trucks  used  by  the  com- 
pany on  pole  and  heavy  line  work  and  was  supplied  by 
the  truck  manufacturers  at  an  advance  of  about  $550  on 


M.\TERL\LS  REQUIRED  TO  BUILD  POWER-DRIVEN  REEL 


Material 
1  H-'D-  cold-rolled  sleel 
I  l4-in.  cold-rolled  steel 
Steel  plate 
Cast-iron  hub 


,  flat  iron 
.  I  4-in.  flat  iron 
-  steel  plate 
.  steel  plate 

.  X  J-in.  X  J-in,  anxle  iron 
[2i-in.  xj-in.angle 


flat  iron 

J-in.  X  5-in.  x  4-in.  angle  iron 

4-in.  X  6-in.  dressed  spruce 

6-in.  X  6-in.  dressed  spruce 

C'aat-iron  spur  Kears,  l}-in.  pitch,  43  teeth,  17)-in.  pitch 
diameter.  J-in.  face,  with  standard  straight  keyway;  hub 
4  in.  from  face  to  face  when  finished:  bore  for  I  tt-in 
shaft;  hub  to  be  drilled  and  tapped  for  standard  set  acrew 

Cast-iron  sprocket  wheel.  ID-in.  pitch  diameter  ,12  teeth; 
hub  4  in.  from  face  to  face  when  finished:  one  sprocket 
bored  I  H  in.  with  standard  straight  keyway 

1 0-ft.  steel-bushed  roller  chain 

I  H-in.  standard  set  collars 

1  }Hn.  standard  cast-iron  dolly  boxes 

2-m.  standard  pipe,  2  ft.  7J   in.  long 

2-in.  standard  pipe,  2  J  in.  long 


the  regular  price  of  the  truck.  Power  for  driving  the 
take-up  reel  is  supplied  through  a  chain  and  sprocket 
drive  from  the  engine-driven  winch.  The  winch  is 
driven  by  the  truck  engine  through  a  separate  gear 
shift  operated  by  the  driver.  The  take-up  reel  mechan- 
ism was  developed  specially  for  this  work  and  cost  $269 
complete  with  chain  and  sprockets.  The  reel  is  mounted 
on  a  frame  of  heavy  timbers  which  is  bolted  to  the  truck 
floor  as  the  accompanying  illustrations  show.  The  list 
of  materials  required  and  the  drawing  explain  details  of 
the  construction. 

Some  examples  of  work  done  with  this  outfit  will  serve 
to  show  how  it  has  saved  time  and  money.  One  case  was 
the  replacement  of  No.  2/0  seven-strand  aluminum  con- 
ductors by  336, 400-circ.mil  nineteen-strand  all-alumi- 
num cable,  in  order  to  increase  the  carrying  capacity  of 
two  parallel  55,000-volt  pole  lines  for  a  distance  of  25 
miles  between  Auburn  and  Seattle,  Wash.  With  this 
equipment  the  new  wire  was  pulled  into  place  and  the 


THIS   KEEI.    HAS   fO.VSlDKRABl.V    REIUCEO    THE    COST    OF 
STRINGING  LINE  CONDUCTORS 


old  wire  was  at  the  same  time  reeled  up  in  proper  shape 
for  shipment.  A  reel  of  new  wire  was  set  up  at  one 
point  on  the  line,  the  end  of  the  new  wire  was  tied  to 
the  old  wire,  an  empty  reel  was  placed  on  the  power- 
driven  outfit  some  distance  ahead,  and  the  old  wire  was 
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DETAILS  OF  POWER-DRIVEN  REEL  FOR  PULLING  LINE  WIRES 
(See  accompanying  list  of  materials) 


pulled  out,  drawing  the  new  after  it.  When  the  empty 
reel  was  filled  with  old  wire,  it  was  removed  from  the 
drive  shaft  and  replaced  by  the  reel  which  had  just  been 
emptied  of  new  wire  and  the  outfit  moved  up  ahead  to 
the  next  pulling  point.  An  average  speed  of  about  190  ft. 
per  minute  was  attained,  pulling  lengths  of  wire  up  to 
5,000  ft.  at  one  time.  The  new  wire  was  also  pulled  to 
its  proper  tension  for  tying  in  before  cutting  loose  from 
the  reel. 

Before  the  power-driven  winch  was  put  into  operation 
about  15  miles  of  this  wire  was  changed  by  the  usual 
hand  methods,  pulling  wire  behind  a  truck  where  pos- 
sible to  do  so.  The  labor  cost  on  this  stretch  averaged 
$0,026  per  lineal  foot  of  wire  changed,  but  it  was  esti- 
mated that  the  average  cost  of  the  entire  job  by  these 
methods,  including  work  at  more  favorable  locations, 
would  probably  not  have  exceeded  $0.02  per  lineal  foot. 
With  the  power-driven  apparatus  one  length  of  18  miles 
of  wire,  along  somewhat  inaccessible  right-of-way,  was 
changed  at  a  labor  cost  of  $0.0125  per  lineal  foot. 
Another  length  of  15  miles  of  wire  along  the  city  streets 
was  changed  at  a  labor  cost  of  $0,008  per  foot.  The  re- 
maining 77  miles,  along  country  roads  and  trails,  was 
changed  for  $0.0069  per  foot.  These  labor  costs  included 
wages  and  immediate  supervision,  truck  operation  and 
maintenance,  and  accounts  for  board  and  lodging  which 
had  to  be  paid  on  about  80  per  cent  of  the  work. 

On  an  11-mile  length  of  55,000-volt  branch  line  sup- 
plying a  coal-mining  district  this  reel  was  used  to  re- 
place 1-in.  galvanized,  stranded  guy  wire  with  No.  4 
bare  copper  wire.  An  unusual  saving  was  effected  as 
the  work  had  to  be  done  on  Sunday  at  double-time  rates 
to  avoid  service  interruption. 


A  portion  of  this  replacement  was  done  by  ordinary 
methods,  changing  about  2.5  miles  of  line  per  day.  The 
rest  was  pulled  through  by  the  same  crew,  using  the 
power-driven  equipment  at  the  rate  of  6  miles  of  line 
per  day,  and  the  line  was  out  of  service  about  one  and  a 
half  hours  per  mile.  M.  T.  Crawford, 

Superintendent  of  Distribution. 
Puget  Sound  Power  &  Light  Company, 

Seattle,  Wash. 

Economy  in  Outdoor  Metering  on 
11,000- Volt  Lines 

IT  BECAME  ncessary  to  meter  a  number  of  11,000-volt 
circuits  at  points  remote  from  any  substation  build- 
ing a  few  years  ago,  when  the  California  Railroad  Com- 
mission allowed  the  San  Joaquin  Light  &  Power  Corpora- 
tion to  make  reduced  charges  to  consumers  served  direct 
from  substation  buses  or  from  primary  distribution 
lines.  In  order  to  make  the  cost  low,  it  was  determined 
to  eliminate  the  construction  of  a  shelter  to  house  the 
instrument  transformers.  This  necessitated  the  use  of 
out-door  type  transformers.  The  current  transformers 
adopted  were  a  dry  type.  Originally  these  were  made  in 
a  single  ratio  only,  but  later  they  were  supplied  with 
double  ratios  which  greatly  increased  their  service- 
ability. 

At  the  time  the  first  equipments  were  installed  it  was 
impossible  to  obtain  any  out-door  type  11,000-volt 
potential  transformers.  However,  a  number  of  small 
distritiuting  transformers  were  available  and  on  test 
proved  to  have  very  good  characteristics  so  that  they 
were  installed  for  this  purpose.    More  recently  outdoor- 
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SMALL   DISTUIBUTION    TUANtiFORMERS    ARE   USED    AS    POTENTIAL 
TRANSFORMERS  IN  THIS  OUTDOOR  METERING  SETT 

type  potential  transfonners  of  several  makes  have  been 
used  but  they  have  proved  to  be  more  expensive  than  the 
small  distributing  transformers  which  were  installed 
originally  while  at  the  same  time  the  measurements 
have  been  no  more  accurate. 

Virtually  all  of  the  circuits  to  be  metered  have  been 
three-wire,  three-phase,  so  that  two  current  and  two 
potential  transformers  have  been  required.  The  poten- 
tial transformers  are  installed  with  fused  disconnecting 
switches. 

The  fuses  are  much  heavier  than  would  be  re- 
quired for  the  protection  of  the  transformer  and  are 


A  MINIMUM  OF  PARTS  IS  USED  IN  THIS  OUTDOOR 
METERING  INSTALLATION 


.MATERIALS  FOR  OUTDOOR  METERING  STRUCTURE  FOR 
THREE-WIRE,   lO-KVA.,   11,000-VOLT  INSTALLATION 


Deflcription 
PlD  insulator,  10  kv. 
Strain  insulator.  Thomafl,  No.  1056. 
Cro9»-arnia,  4-in.  x  6-in.  x  6  ft. 
Cross-arins.  4-in.  x  6-in.  x  8  ft. 
Braces,  28-in.  galvanized. 
Lag  screws,  j  in.  x  3J  in. 
Machine  bolts,  |  in.  x  14  in.,  four  washers. 
Machine  bolts,  )  in.  x  16  in.,  four  washers. 
Primary  fuse  clips. 

Machine  bolts,  i  in.  x  4)  in.,  eight  washers. 
Sjpace  bolts,  t  i°.  z  16  in.,  eight  washers. 
Worxl  molding  for  conductor  and  ground. 
Conduit. 

Condulet,  t>-pe  T. 
Condulet,  type  E. 


intended  only  to  clear  the  service  in  case  of  serious 

trouble. 

In  the  five  years  that  this  class  of  installation 
has  been  used  only  one  case  has  been  found  where  the 
potential  fuse  opened.  The  current  ratings  of  the  series 
transformers  used  varies  from  10  amp.  to  150  amp. 
Thus  far  no  defects  have  developed  except  those  caused 
by  overloads  which  the  consumer  created  by  adding  to 
his  installation  without  giving  the  company  notice  be- 
fore making  the  change. 

Typical  installations  are  shown  in  the  cuts.  One 
meters  the  power  to  a  large  agricultural  development, 
and  two  meter  boxes  are  used  to  house  two  separate 
watt-hour  meters,  one  being  a  graphic  watt-hour  and 
demand  meter,  as  shown  in  the  "close-up"  photograph. 
Details  of  construction  are  showTi  in  the  drawing. 

C.  F.  Gilchrist, 
Superintendent  Meter  Department. 
San  Joaquin  Light  &  Power  Corporation, 

Fresno,  Cal. 

Chart  to  Show  Low  Cost  of  Good 
Industrial  Lighting 

TO  SHOW  how 
very  little  it  will 
cost  to  increase  the 
lighting  of  a  plant 
to  a  satisfactory  ex- 
tent the  accompany- 
ing chart  has  been 
prepared.  The  curve 
shows  the  cost  per 
hour  of  energy  to 
furnish  1  foot- 
candle  over  an  acre 
of  floor  space.  The 
figures  apply  to  reg- 
ular standard  indus- 
trial equipment  kept 
in  good  order.  This 
table   was    prepared 

especially  to  demonstrate  the  low  cost  of  increasing  the 
lighting  in  hallways,  stairways  and  exits  from  0.25  foot- 
candle  to  0.5  foot-candle,  as  is  recommended  in  the  In- 
dustrial Lighting  Code  of  the  Illuminating  Engineering 
Society. 

As  an  example  suppose  that  it  is  desired  to  raise  the 
present  intensity  of  0.25  foot-candle  to  0.50  foot-candle 
when  the  lighting  rate  is  8  cents  per  kw.-hr.  The  chart 
shows  that  for  1  foot-candle  the  cost  would  be  about  66 
cents  per  hour.  Therefore  to  raise  the  intensity  0.25 
foot-candle  the  cost  will  be  about  16.5  cents  per  hour 
I>er  acre  of  floor  space. 
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Management  and  Policy 

Embracing  Central  Station  Commercial  Organization  and  Management, 
Customer  and  Trade  Relationships,  Public  and  Financial  Policies,  Advertising, 
Selling  and  Service  Methods 


A  Banker's  Analysis  of  Central  Station 
Securities  as  an  Investment 

A  Classified  Analysis  from  the  Invest- 
ment Viewpoint  in  a  Useful  Form — 
Nine    Reasons    for    Favoring    Them 

A  MOST  interesting  analysis  of  electric  light  and 
power  securities  has  just  been  published  by  the 
Guaranty  Trust  Company  of  Kansas  City  as  a  recom- 
mendation to  investors.  The  classification  is  in  an 
especially  convenient  arrangement  for  general  use  by 
electric  light  and  power  companies  which  are  engaged 
in  selling  junior  securities  to  customers.  The  trust 
company's  analysis  follows  in  part: 

At  the  close  of  1920  electric  light  and  power  companies 
in  the  United  States  represented  an  investment  of  over 
five  billion  dollars.  Less  than  one-fifth  of  1  per  cent  of 
this  vast  sum  was  in  default.  This  record,  indicating  an 
opportunity  for  safe  investment  in  bonds,  can  hardly  be 
equaled  and  justifies  the  confidence  of  discriminating 
investors.  We  have  reached  the  conclusion  that  it  is  time 
to  recommend  the  purchase  of  well-selected  light  and  power 
company  bonds  after  consideration  of  the  following  funda- 
mental factors  which  clearly  point  out  their  desirability: 

1.  Light  and  poiver  companies  furnish  community  neces- 
sities. The  value  of  an  electric  light  and  power  company 
depends  not  alone  upon  the  physical  value  of  the  plants, 
transmission  lines  and  other  property,  but  also  upon  the 
fact  that  they  are  an  absolute  necessity  to  the  public. 
Courts  have  even  held  that  insolvency  must  not  terminate 
their  service  so  necessary  to  public  welfare. 

2.  They  have  enjoyed  renuirkable  stability  of  earnings 
for  many  years.  Electric  light  and  power  companies  are 
particularly  fortunate  in  that  the  demand  for  their  product 
is  practically  constant,  both  in  good  times  and  bad,  and 
their  earnings  remain  stable.  During  the  recent  period  of 
unsettled  business  conditions  light  and  power  companies 
have  actually  shown  an  increase  in  operating  revenue.  It 
is  the  remarkable  showing  of  these  companies  during  such 
periods  that  has  aroused  so  much  interest  in  their  securities 
as  a  means  of  safe  investment. 

3.  They  are  recognized  in  law  and  practice  as  publicly 
regulated  monopolies.  Public  service  commissions  have 
been  established  in  forty-two  states  and  laws  enacted  giving 
such  commissions  the  power  to  prevent  the  issuing  of  bonds 
which  do  not  add  to  the  actual  physical  value  of  the  proper- 
ties effected.  This  protection  to  the  companies  and  the 
investors  (in  their  securities)  is  also  a  protection  to  the 
public,  because  it  insures  against  duplication  of  utility 
properties  and  the  consequent  economic  loss  of  unnecessary 
competition,  which  otherwise  would  eventually  have  to  be 
absorbed  by  the  public. 

4.  During  periods  of  changing  prices  for  basic  commodi- 
ties they  are  free  from  inventory  adjtistment  problems. 
Fuel  being  the  principal  basic  commodity  entering  into  the 
production  of  electric  light  and  power,  freedom  from  prob- 
lems of  inventory  adjustment  is  insured  during  periods  of 
changing  prices  as  the  delivery  of  fuel  is  made  in  propor- 
tion to  the  daily  demands  of  these  companies.  The  product 
which  they  sell,  namely,  kilowatt-hours  of  electricity,  is 
not  manufactured  until  there  is  a  demand  for  it,  and  it 
is  sold  at  the  same  moment  that  it  is  produced.  It  can 
therefore  be  seen  that  there  is  no  chance  for  overproduc- 
tion or  accumulated  production  without  a  market.  No 
other  industry  enjoys  this  distinct  advantage. 


5.  They  enjoy  greater  immunity  from  labor  troubles  than 
almost  any  other  large  enterprise.  Freedom  from  adverse 
labor  conditions  is  an  outstanding  characteristic  of  electric 
light  and  power  companies.  A  comparatively  small  amount 
of  labor  is  necessary  for  operation  of  plants  in  comparison 
with  the  vast  volume  of  business  done.  After  a  plant  is 
once  constructed  and  in  operation,  its  service  can  be  main- 
tained and  extended  by  only  a  comparatively  few  men 
trained  in  this  kind  of  work. 

6.  Their  busi7iess  is  very  nearly  on  a  cash  basis.  In  sup- 
plying electric  light  and  power  there  is  no  necessity  for 
extending  credits.  The  consumption  of  each  customer  is 
metered  and  bill  rendered  at  the  end  of  each  succeeding 
month.  The  loss  in  revenue  through  failure  to  receive 
payment  for  service  rendered  is  a  very  small  fraction  of 
1  per  cent. 

7.  They  hold  a  record  almost  equal  to  national  banks  for 
minimum  risk  of  failure.  Even  though  these  companies  are 
just  emerging  from  the  most  trying  period  in  their  history, 
out  of  a  total  of  five  billions  of  dollars  invested  in  the 
industry  at  the  close  of  1920  there  was  less  than  one-fifth 
of  1  per  cent  in  bonds  of  electric  light  and  power  companies 
that  were  in  default.  This  remarkable  showing  places  light 
and  power  companies  next  to  national  banks  as  regards  the 
possibilities  of  receivership. 

8.  For  prompt  payment  of  principal  and  interest  and  for 
marketability,  their  bonds  are  unsurpassed.  The  unusually 
fine  record  that  electric  light  and  power  companies  have 
for  pajTnent  of  both  principal  and  interest  is  responsible 
for  the  wide  distribution  of  their  securities  among  an  un- 
usually large  number  of  conservative  investors.  Customers 
of  these  utilities  have  become  investors  in  the  securities  of 
their  local  companies  in  increasing  numbers. 

9.  Through  new  development  in  the  science  of  electricity, 
greater  economies  of  operation  are  secured  and  new  iises 
for  electricity  are  found,  increasing  opportunity  for  added 
revenues.  The  electric  light  and  power  industry  has  de- 
veloped in  less  than  forty  years.  In  the  early  days  electric 
power  for  industrial  purposes  was  unknown  and  all  service 
confined  to  lighting.  Today  we  are  witnessing  constant 
development  of  new  uses,  particularly  in  the  way  of  indus- 
trial uses  and  in  the  perfection  of  new  appliances  for  the 
household.  Through  these  new  uses  that  are  being  de- 
veloped, new  sources  of  revenue  result  to  the  light  and 
power  companies.  This  fact,  together  with  the  statement 
that  there  are  still  fourteen  million  unwired  homes  in  the 
United  States,  indicates  the  wonderful  opportunity  for 
future  growth  and  increased  earning  power  of  these 
companies. 

New  England  Company's  Rural  Lines 
Are  Made  Self-Supporting 

THE  METHODS  employed  by  a  New  England  com- 
oany  in  making  rural  line  extensions  is  particularly 
interesting  as  most  of  the  information  available  on  this 
subject  has  come  from  companies  in  the  agricultural 
sections  of  the  Central  and  Middle  West.  H.  M.  Par- 
sons, manager  of  the  Central  Massachusetts  Electric 
Company,  of  Palmer,  Mass.,  in  a  recent  letter  empha- 
sizes the  necessity  of  impressing  upon  prospective  cus- 
tomers that  rural  lines  can  be  built  only  upon  a  strictly 
business  basis.    Mr.  Parsons  says : 

"This  company  is  supplying,  to  a  very  large  extent, 
a  rural  territory.     We  have  already  covered  the  main 
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centers  and  our  problem  now  is  to  find  a  method  which 
will  satisfactorily  meet  the  demands  of  those  living  in 
the  outlying  sections.  Many  applications  for  these  so- 
called  country  line  extensions  are  being  made  to  us  each 
week. 

"It  is  our  policy  to  give  these  extensions  careful  con- 
sideration and  try  to  work  out  a  proposition  which  will 
be  fair  to  the  consumer  and  to  the  company.  In  order 
to  do  this,  it  is  necessary  that  each  proposition  be  con- 
sidered on  its  own  merits  as  to  distance  over  which  the 
extension  must  be  constructed,  business  available  and 
the  probable  future  growth  in  that  immediate  section. 

"Our  method  after  securing  an  estimate  of  the  cost 
of  construction  and  a  survey  of  the  probable  business,  is 
to  get  those  interested  in  the  proposition  together  at 
some  point  in  the  community,  and  frankly  discuss  with 
them,  the  situation  prevailing  in  regard  to  the  extension 
as  it  affects  the  company.  That  is,  cost  of  the  extension, 
the  earnings  which  it  is  necessary  for  the  company  to 
have  to  support  this  extension,  and,  in  short,  put  the 
proposition  before  them  as  clearly  and  concisely  as  pos- 
sible. 

"We  then  analyze  the  carrying  charges  and  estab- 
lish definite  percentages,  justifying  each  percentage  as 
we  discuss  the  item-.  The  total  of  these  percentages  rep- 
resents the  net  income  which  we  must  have  available  at 
the  end  of  the  year  from  the  extension.  The  prospective 
consumers,  agreeing  with  us  as  we  discuss  point  by 
point,  are  brought  finally  to  the  conclusion  that  in  order 
for  us  to  make  this  extension,  they  must  provide  some 
means  to  carry  it  and  this  is  then  worked  out  on  the 
basis  of  the  net  returns  in  the  form  of  a  definite  guai-- 
antee  which  the  community  jointly  and  severally  agrees 
to  assume. 

"The  plan  has  worked  with  considerable  success  in 
this  territory  and  several  others  directly  under  the 
writer's  observation.  Our  rural  lines  are  the  ordinary 
type  of  construction  and  every  effort  is  made  to  reduce 
expenses  in  connection  therewith,  to  the  minimum.  We 
request  the  takers  on  extensions  of  this  sort  to  pay  this 
guarantee  charge  until  such  time  as  the  actual  sales  of 
light  and  power  from  the  extension  equal  or  exceed  the 
predetermined  gross  amount,  for  two  consecutive  years. 
The  gross  amount  being  fixed  at  a  point  that  will,  we 
believe,  net  us  suflicient  money  to  carry  the  investment. 
If  the  extension  is  on  private  property,  we  generally 
work  out  an  arrangement  with  the  customer  whereby  he 
pays  for  the  construction  of  the  line,  maintains  it  and 
purchases  his  energy  at  regular,  established  rates  for 
service." 


Courteous  Credit  Methods  Brin^ 
Investment  in  Stock 

AS  THE  direct  result  of  a  letter  from  the  credit  de- 
.  partment,  one  of  the  salesmen  of  the  Northern 
States  Power  Company  of  Minneapolis  recently  re- 
ceived an  order  for  a  block  of  the  company's  preferred 
stock  The  letter,  which  accompanied  a  check  drawn 
to  reimburse  the  customer  for  a  deposit  made  with  the 
company  when  his  meter  was  installed,  read  as 
follows: 

"We  feel  that  it  is  not  necessary  for  us  to  hold  your 
check  in  the  amount  of  $5  which  was  deposited  with 
us  some  five  or  six  years  ago  for  our  protection,  as 
you  have  always  paid  your  bills  very  promptly  and 
from  our  point  of  view  your  credit  is  unquestionable. 


We  are  consequently  forwarding  your  check  together 
with  interest  accrual." 

The  salesman  happened  to  call  on  this  customer  and 
found  him  so  much  pleased  with  the  manner  in  which 
the  company  did  business  and  the  fact  that  his  de- 
posit, which  he  had  entirely  forgotten,  had  been  re- 
turned, that  he  was  eager  to  make  an  investment  in 
the  organization. 

Here  is  an  excellent  example  of  the  good  will  and 
support  that  a  public  utility  can  easily  earn  through 
such  acts  of  consideration  and  thoughtful  courtesy  to 
its  customers. 


What  Other  Companies  Are  Doing 

East  Hampton,  Conn. — At  a  recent  fair  which  was 
visited  by  people  from  many  of  the  neighboring  towns 
the  Central  Connecticut  Power  &  Light  Company  used 
as  its  display  and  demonstration  headquarters  a  new 
motor  truck  loaded  with  an  electric  range,  a  washing 
machine,  a  vacuum  cleaner,  small  motors  and  portable 
lamps.  The  truck,  gayly  decorated  and  labeled,  attracted 
so  much  interest  that  the  new-business  representative 
now  drives  it  to  the  more  remote  communities  for  house- 
to-house  demonstrations.  A  long  cord  is  extended  to 
the  house  and  a  demonstration  of  any  appliance  is 
made  on  the  spot.  The  company  has  found  it  a  profit- 
able way  to  reach  customers  who  live  too  far  away  for 
frequent  visits  to  the  store  and  could  not  otherwise  be 
interested  in  electrical  appliances. 

Augusta,  Me. — Thirty-six  superintendents  and  de- 
partment heads  of  the  Central  Maine  Power  Com- 
pany assembled  recently  at  Augusta,  the  company 
headquarters  city,  to  discuss  commercial  problems  and 
company  affairs,  including  financing,  appliance  sales 
policies  and  the  development  of  this  active  utility. 
A  feature  of  a  banquet  held  on  this  occasion  was  a 
menu  card  on  which  was  charted  the  combined  system 
load   curves   for   two   representative   dates    in   October, 

1920  and   1921,  showing  a  gain  in  peak  load  on  the 

1921  date  of  about  40  per  cent.  W.  S.  Wyman.  treas- 
urer and  general  manager  of  the  company,  called  at- 
tention to  the  fact  that  notwithstanding  the  handi- 
cap of  the  worst  drought  in  seventeen  years,  the  com- 
pany had  been  able  to  meet  all  demands  from  cus- 
tomers for  power  service. 

Auburn,  Cal. — Advantage  of  the  fact  that  peiple  in 
this  town  must  call  at  the  post  office  for  their  mail  was 
taken  recently  by  the  local  manager  of  the  Pacific  Gas 
&  Electric  Company  to  effect  a  security  sale  to  a  cus- 
tomer. This  cu.stomer.  in  talking  to  the  local  manager, 
was  not  entirely  convinced  of  the  desirability  of  in- 
vesting in  the  company's  securities.  As  the  regular 
dividend  date  was  close  at  hand,  the  manager  requested 
the  prospective  investor  to  return  on  the  date  of  the 
dividend.  He  did  this  and  in  company  with  the  man- 
ager visited  the  post  oflice.  There  he  was  surprised  to 
see  the  great  number  of  colored  envelopes  containing 
dividend  checks,  one  appearing  in  nearly  every  box  iTi 
the  post  office.  The  argument  was  conclusive.  If  such  a 
large  number  of  his  fellow  townsmen  thought  well  of 
the  security,  he  felt  justified  in  relying  on  their  judg- 
ment and  at  once  signed  an  order  for  a  block  of  stovk. 
Every  community  may  not  have  the  same  opportunity  of 
salesmanship  as  existed  here,  yet  the  idea  is  the  same. 
The  weight  of  public  opinion  is  strong  and  its  proper 
presentation  should  do  m.uch  to  further  the  sale  of  such 
securities. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Motors  for  Textile  Finishing  Plants. — Warren  B. 
Lewis. — The  adaptation  of  the  electric  motor  to 
machines  for  finishing  cotton  and  cotton-and-silk  piece 
goods.  A  discussion  of  the  amount  of  steam  necessary 
for  boiling  and  drying  operations  is  given. — Electric 
Journal,  November,  1921. 

Generation,  Transmission  and  Distribution 

Hydraulic  Reaction  Turbines — D.  J.  McCormack. — 
Outline  of  the  advances  in  hydraulic  turbines  made  in 
recent  years.  This  contains  a  discussion  on  vertical 
turbines,  horizontal  turbines  and  turbine  characteris- 
tics, giving  examples  of  efficiencies  by  means  of  curves. 
A  chart  for  calculating  specific  .speed  is  also  shown. — 
Electric  Journal,  December,  1921. 

Outdoor  Substations.  —  L.  Drin.  —  A  comparative 
study  of  American  and  European  outdoor  transformer 
substations  for  large  and  small  capacities  and  high  and 
medium  voltages.  Among  the  gi-eatest  advantages  are 
mentioned  small  investment,  excellent  transparency, 
simple  installation,  smaller  fire  risk  and  quick  inspec- 
tion. The  author  urges  the  widest  use  of  this  type  of 
substation  for  the  new  French  power  transmission 
lines. — Revue  Generate  de  I'Electricite,  Nov.  19,  1921. 

Study  on  the  Power  Factor  of  Electric  Systems. — 
The  November  issue  of  the  Siemens  Zeit^rhrift,  contain- 
ing eighty-four  pages  with  ninety  illustrations,  is  devoted 
solely  to  matters  pertaining  to  the  power  factor  of  alter- 
nating-current systems.  The  eight  individual  papers  of 
this  issue  contain  a  large  amount  of  valuable  informa- 
tion which  in  itself  is  not  new  but  is  collected  and 
arranged  in  a  handy  and  compact  form,  so  that  thi.s 
issue  represents  a  complete  reference  book  on  the  entire 
subject.  It  must  suffice  to  mention  the  titles  of  the 
papers:  (1)  Origin  and  action  of  the  wattless  currents 
in  alternating-current  plants;  (2)  measurments  of  the 
wattless  current  and  the  power  factor:  (3)  electric 
meters,  taking  care  of  the  wattless  component;  (4) 
means  to  improve  the  power  factor  of  power  houses; 
(5)  improving  the  power  factor  on  the  lines  of  the 
Siemens  works;  (6)  parallel  operation  of  power  plants; 
(7)  an  interesting  example  of  power-factor  improve- 
ment on  a  large  distributing  system;  (8)  bibliography 
on  the  subject.  The  designer  of  electric  machines  will 
find  interesting  material  in  the  first  paper.  The  instru- 
ment builder  will  appreciate  the  .second  and  third.  The 
power-house  engineer  will  get  many  a  good  suggestion 
from  the  remaining  articles.  To  appreciate  the  work 
to  the  .fullest  extent  the  reader  should  be  familiar  with 
vector  diagrams. — Siemens  Zeit.'ichrift,  November,  1921. 

Trunk  Lines  at  120,000  Volts  in  France. — Paul 
Meyer. — A  French  national  law  pas.sed  in  Augu.st,  1920, 
authorized  the  ultilization  and  the  full  equipment  of  the 
vast  water  powers  and  coal  resources  near  the  north- 
eastern boundary  of  France,  in  the  regions  of  the 
Ardennes,  Briey  and  the  Vosges,  a  stretch  of  some  2.50 


km.,  along  which  a  120,000-volt  power  distribution  line, 
connecting  five  power  stations,  is  now  nearing  comple- 
tion. Further  lines  are  planned  as  far  north  as  Lille, 
from  there  south  to  Paris,  and  in  the  east  to  the  Rhine. 
The  present  paper  is  a  very  detailed  and  elaborately 
illustrated  report  on  the  120.000-volt  double  three-phase 
trunk  line.  The  salient  features  of  this  high-voltage 
line  may  be  sum.med  up  as  follows:  Steel  towers — 23  m. 
above  ground,  131  m.  from  ground  to  lowest  wire;  upper 
part  of  towers  zinc-coated  by  Schoop  process,  remainder 
painted;  normal  span  between  towers  225  m.  Conduc- 
tors— aluminum  cable  with  steel  core;  over-all  diameter, 
178  mm.;  weight  per  meter,  0.726  kg.;  conductivity,  48.8 
per  cent  of  copper ;  joints  are  made  by  means  of  a 
mechanical  clamp  similar  to  the  American  Dossert  ter- 
minal but  joining  the  steel  and  the  aluminum  separately 
and  independently;  a  galvanized  steel  cable  of  10  mm. 
diameter,  running  above  the  lines,  connects  and  grounds 
all  towers  and  acts  as  static  protector.  Insulators — 
chains  of  seven  Hewlett  disks  with  arcing  horns  on  top 
and  bottom;  weight  of  complete  chain.  35  kg.;  length 
of  chain,  1.35  m.;  dry  flashover.  more  than  300  kv. 
Telephonic  communication  along  this  power-distribution 
line  is  possible  by  radio. — Rtvue  Generate  de  I'Elec- 
tricite.   Nov.  19,  1921. 

Circle  Diagrams  for  Tiyinsmission  Systems. — R.  U. 
Evans  and  H.  K.  Sels. — The  development  of  a  graphical 
method  for  the  solution  of  transmission  problems  in 
many  and  varied  forms.  A  number  of  diagrams  are 
given  showing  the  methods  of  determining  synchronous- 
condenser  capacity,  variation  in  receiver  voltage,  effects 
of  voltage  compensation,  load  condition  obtained  at 
supply  end  with  various  voltage  conditions  at  both  ends, 
and  complete  diagrams  showing  the  loss  and  efficiency 
circles  for  a  constant  receiver  voltage.  —  Electric 
Journal,  December,  1921. 

Traction 

Chunginq  Railivay  Substations  from  25  to  60  Cycles. 
— G.  C.  Hecker. — -A  description  of  the  changes  neces- 
sary in  the  converters,  transformers,  current  and  poten- 
tial transformers,  instruments  and  relays,  switch- 
boards, etc. — Electric  Journal,  December.  1921. 

Lamps  and  Lighting 

Advances  in  Lighting  Practice  in  1921. — Marked 
advances  in  the  application  of  lighting  equipment  to 
commercial  pui-poses,  coupled  with  a  wider  recognition 
of  the  importance  of  individual  treatment  of  illumina- 
tion problems,  were  emphasized  in  this  report  as  the 
chief  signs  of  progress.  In  seventy-three  closely  printed 
pages  the  year's  developments  are  chronicled  succinctly 
and  with  breadth  of  vision.  General  progress,  followed 
by  developments  in  street  lighting,  exterior  and  interior 
illumination,  fixtures,  physics  and  other  aspects  of  the 
subject  of  modern  lighting,  are  treated  with  skill  and 
discrimination. — Report  (1921)  of  progress  committee 
of  Illuminating  Engineering  Society. 
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Daylight  Lamps. — Fischer. — Assuming  diffused  day- 
light as  standard,  the  author  describes  the  many  methods 
known,  tried  and  used,  to  make  artificial  electric  illumi- 
nants  as  nearly  identical  with  this  standard  as  possible. 
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COLOR  RELATIONS  OF  VARIOUS  LAMPS  COMPARED  TO  DAYLIGHT 


Letter     Lamp  and  Watts  per  Cp. 
A — Gem,  3.5 
B — Gem,  2.0 
C — Metal-fllament,  1.2 
D — Metal-fllament,  1.0 
E— Mctal-fllament,   0.8 
F — Type  C.  0.6 
G — Type  C,  0.5 
H — Type  C,  0.4 
I — Verico 
J — Pure  carbon  arc  with  opal 

shade 
Iv — Pure  carbon  arc  without 

shade 
L — Inclosed  arc 


Letter     Lamp  and  W'atts  pe 

M — Edison   "Mazda" 

N — Nela  "Trutint  Sun" 

O — "Reinlicht"  arc 

P — Direct  sunlight 

Q — Emeralite  with  dayliglii 

attachment 
R — L.   D.   B.  K.  Ges. 
S— Nival 

T — "Trutint  North" 
U — "Tageslicht"   Company 
V~L.  D.  B.  K.  Ges. 
W — Moore  light 
X — Blue  sky 
T — "Daylight"  arc 


The  additive  and  the  subtractive  methods  are  enumer- 
ated and  criticised.  Of  special  interest  is  a  target  dia- 
gram of  well-known  lamps,  arranged  in  relation  to  the 
standard. — Elektrotechnische  Zeitschrift,  Nov.  3,  1921. 

Installations,  Systems  and  Appliances 

Nev)  Type  of  Suspension  Insulator. — It  is  claimed  in 
this  article  that  the  electrical  and  mechanical  shortcom- 
ings of  other  insulators  have  been  overcome  by  a  cap 
insulator  of  the  "sphere-head"  type  newly  developed  by 
H.  Schomburg  &  Sons.  Nearly  all  troubles  with  the 
customary  cap-type  insulator  are  caused  by  the  rigid 
cementing  of  the  metal  pin  itito  the  porcelain  cap.    The 


NO  CEMENT  IS  USED 

INSIDE  HEAD  OF 

INSULATOR 


metal,  the  cement  and  the  porcelain  have  different  ex- 
pansion coefficients,  resulting  sooner  or  later  in  cracks, 
followed  by  shattering.  The  new  cap  has  a  hollow, 
spherical  head,  within  which  is  a  movable  porcelain 
block,  also  of  spherical  shape.  This  block  is  inserted 
while  the  porcelain  is  still  soft,  and  by  a  special  process 
this  block  is  prevented  from  baking  to  the  main  cap 
during  firing  of  the  porcelain.  A  suitably  farmed  metal 
nut  is  now  placed  against  the  underside  of  this  block 
(see  A  in  the  diagram),  and  by  turning  the  two  180  deg. 
the  nut  is  lodged  inside  the  hollow  head  of  the  cap  as  at 
C.  A  metal  rod  may  now  be  screwed  into  the  nut  to 
act  as  a  connecting  link  to  the  next  chain  element.  The 
finished  cap  may  be  filled  with  an  elastic  compound.    The 


article  says  that  the  new  insulator  has  an  electric  capac- 
ity much  higher  than  known  types,  cutting  down  con- 
siderably uneven  voltage  distribution  on  the  links  of  the 
chain.  Hewlett,  cap  and  "sphere-head"  insulators  com- 
pare in  capacity  as  1:2.1:4. — Elektrotechnische  Zeit- 
schrift, Nov.  17,  1921. 

Motor  Equipment  for  Main  Drive  of  Rolling  Mills. — 
A  long  list  including  most  of  the  English  mills  which 
are  electrically  driven,  containing  a  description  of  the 
kind  of  mills,  the  motor  horsepower  and  speed,  the  kind 
of  electrical  energy  used  and  the  type  of  drive.  The 
names  of  the  manufacturers  who  installed  the  equip- 
ment described  are  also  shown. — London  Electrician, 
Nov.  18,  1921. 

Telegraphy,  Telephony  and  Signals 

Loss  Measurements  at  High  Frequencies. — F.  Teaut- 
WEIN. — A  differential-zero  method  is  described  to  meas- 
ure losses  at  high  frequencies,  using  a  differential  trans- 
former, two  air  condensers  and  an  equalizing  rheostat. 
On  the  bridge  point  is  connected  an  exciting  coil,  and 
the  oscillations  of  this  circuit  are  generated  by  an  elec- 
tron tube.  The  maximum  of  differential  current  is 
obtained  when  the  circuit  is  in  resonance  with  the  excit- 
ing frequency.  An  instrument  to  read  the  product  of 
two  alternating  currents  is  used  as  zero  indicator.  All 
tests  were  made  with  commercial  air  condensers,  which 
did  not  permit  of  high  accuracy,  but  it  is  intended  to 
repeat  the  investigation  with  standard  precision  air 
condensers.  —  Jarhbuch  der  Drahtlosen  Telegrafie, 
October.  1921. 

Relation  Between  the  Propagation  of  Electromagnetic 
Waves  and  Conditions  of  the  Atmosphere. — S.  WlEDEN- 
HOFF. — A  number  of  papers  have  been  published 
recently  on  this  subject,  but  all  authors  agree  that  suffi- 
cient observation  material  to  clear  these  complex  rela- 
tions has  not  been  gathered.  The  federal  telegraph 
section  of  Berlin  has  therefore  authorized  the  experi- 
mental radio  station  at  Strelitz  to  conduct  systematic 
observations  of  this  kind  and  to  keep  an  accurate  record 
of  them.  These  results,  covering  the  past  year,  are 
tabulated  and  discussed  in  this  paper.  The  data  are 
given  under  two  headings,  viz.,  atmospheric  disturb- 
ances and  variations  of  the  receiving  intensity. — 
Jahrbnch  der  Drahtlosen  Telegrafie,  October,  1921. 

Dry-Cell  Radio  Vacuum  Tube. — Harry  M.  RtlDER. — 
A  description  of  a  new  vacuum  tube  which  makes  the 
use  of  a  storage  battery  unnecessary.  The  filament 
requires  only  1.1  volt  and  uses  0.2  amp.  continuously, 
which  means  a  power  consumption  of  less  than  0.2.5  watt 
as  compared  with  3  watts  to  5  watts  in  the  ordinary 
tube  filament.  For  this  reason  it  is  possible  to  operate 
the  filament  from  a  single  dry  cell. — Electric  Journal, 
December,  1921. 

Miscellaneous 

Electricity  for  the  Contractor. — G.  Garbotz. — This 
long  article  describes  and  illustrates  the  modern  uses  of 
electric  power  in  the  building  trades  and  emphasizes  the 
many  advantages  and  the  far  more  economic  perfor- 
mance of  the  electric  motor  as  compared  with  the  coal- 
fired  locomobile.  Various  kinds  of  apparatus  suitable 
for  electric  drive  are  treated  in  detail,  including  cement 
mixers,  power  shovels,  dredges,  reciprocating  and  cen- 
trifugal pumps,  air  compressors,  pile  drivers  and  haul- 
age locomotives. — Elektrotechnische  Zeitschrift,  Nov.  10 
and  17,  1921. 
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Alabama  Power  Company  Starts  Work  on 
Mitchell  Dam 

THE  construction  of  the  Mitchell  Dam  of  the  Ala- 
bama Power  Company  on  the  Coosa  River,  50  miles 
southeast  of  Birmingham,  was  formally  begun,  in  con- 
nection with  dedication  exercises,  on  Monday,  Dec.  19. 
This  dam,  named  in  honor  of  James  Mitchell,  the  first 
president  of  the  company,  will  be  one  of  the  largest  in 
Alabama.  The  hydro-electric  development  when  com- 
plete will  have  an  ultimate  capacity  of  100,000  hp., 
while  the  dam  itself  is  to  be  1,115  ft.  long  and  70  ft. 
high.  The  initial  equipment  will  consist  of  four  24,000- 
hp.  Allis  turbines  connected  to  Westinghouse  alternators. 


Big  Ontario  Development  at  Queenston 
Ready  for  Operation 

BEFORE  the  year  ends  the  first  unit  of  the  mam- 
moth hydro-electric  development  erected  by  the 
Hydro-Electric  Power  Commission  of  Ontario  at  Queens- 
ton,  on  the  Niagara  Gorge,  will  begin  to  generate 
electricity.  The  date  set  for  the  opening  was  Wednes- 
day. The  12*-mile  canal  which  will  carry  the  waters 
of  the  Niagara  from  the  head  of  the  upper  rapids  at 
Chippewa  to  the  power  house  below  the  lower  rapids 
was  completed  this  week.  Except  for  the  intake,  over 
the  design  of  which  there  is  some  question,  the  hy- 
draulic work  for  the  ultimate  capacity  of  the  power 
house  is  now  finished. 

The  project,  the  largest  in  the  Dominion  of  Canada, 
was  begun  in  May,  1917.  At  that  time  the  intention 
was  to  develop  200,000  hp.;  but  before  the  work  was 
well  under  way  the  plans  were  enlarged  so  that  instead 
of  using  6  500  cu.ft.  of  water  per  second,  18,000  cu.ft. 
of  water  per  second  was  provided  for.  This  will  make 
available  at  the  waterwheel  shafts  approximately 
500,000  hp. 

Built  at  a  time  when  Canada  was  at  war,  the  cost 
of  the  Chippawa  system  naturally  was  high.  The 
original  estimate  called  for  $10,000,000;  but  the  project 
when  finally  completed  will  represent  an  outlay  of  more 
than  $80,000,000,  addtd  to  which  will  be  many  more 
millions  for  transformer  hou.ses  and  equipment,  trans- 
mission lines  and  substations.  In  fact,  if  the  treaty 
governing  the  use  of  water  at  Niagara  is  not  revised, 
one  of  the  other  power  houses  at  Niagara  owned  by 
the  Hydro-Electric  Power  Commission  of  Ontario  will 
have  to  shut  down  in  order  that  sufficient  water  will  be 
available  at  Queenston.  This  will  increase  the  cost  of 
the  Queenston  development  still  more  and  make  cheap 
power  at  Niagara  Falls,  Canada,  an  empty  dream. 

The  engineering  unit  of  the  Chippawa-Queenston 
development  is  of  the  same  high  order  which  character- 
izes the  other  hydro-electric  developments  on  the 
Niagara  frontier.  The  60,000-hp.  turbines  in  the  power 
house  will  operate  under  a  head  of  more  than  300  ft., 
which   is   100  ft.   more   than   is  available  at   the  other 


power  houses  at  Niagara.  The  Queenston  station  will 
use  the  total  fall  available  on  the  Niagara  River,  whereas 
the  other  stations  utilize  only  the  drop  at  the  falls 
themselves.  Thus,  while  the  older  stations  obtain  17 
hp.  for  every  cubic  foot  of  water  per  second  used,  the 
Queenston  station  will  obtain  25  hp. 

West  Virginia  Registration  Law  Soon  to 
Take  Eflfect 

AFTER  Jan.  27  next  it  will  be  unlawful  to  practice 
l\ in  West  Virginia  as  a  "registered  professional 
engineer"  unless  the  engineer  so  practicing  is  regis- 
tered under  the  act  passed  by  the  last  Legislature. 
The  State  Board  of  Registration  for  Engineers  at 
Charleston  is  now  ready  to  receive  applications,  which 
will  fall  under  three  classes:  Form  A,  for  engineers 
applying  for  registration  without  examination ;  form  B, 
for  engineers  applying  for  registration  where  exam- 
ination may  bej-equired,  and  form  C.  for  all  applicants 
who  are  registered  in  other  states. 

Indiana  Electric  Corporation  Seeks  to 
Build  Large  Wabash  Plant 

SHOULD  the  Indiana  Electric  Corporation  receive 
permission  from  the  Public  Service  Commission  to 
issue  approximately  $18,500,000  in  securities  for  the 
purchase  of  seven  public  utility  plants  in  Indiana,  in- 
cluding that  of  the  Indiana  Railways  &  Light  Company 
at  Kokomo,  it  will  proceed  at  once  to  construct  a  large 
power  station  in  the  coal  fields  on  the  Wabash  River. 
The  construction  of  this  plant  is,  the  corporation  says, 
an  integral  and  essential  part  of  the  general  plan  to 
purchase  and  consolidate  its  constituent  properties.  It 
maintains  that  a  new  plant  must  be  constructed  in  the 
near  future  to  supply  the  needs  of  these  properties. 

The  corporation's  brief,  filed  with  the  commission, 
contends  that  the  physical  property  of  the  seven  con- 
cerns is  worth  $18,726,773  and  that  material  and 
supplies  and  working  cash  capital  amount  to  $650,000, 
making  a  total  valuation  of  $19,376,773.  The  earnings 
for  the  year  ended  Oct.  31,  1921,  were  $1,472,722,  accord- 
ing to  the  brief,  while  the  fixed  charges  of  the  new 
corporation  would  amount  to  $943,550  annually,  leaving 
$.529,172  for  depreciation  and  common-stock  dividends. 

The  corporation  says  further  that  the  cost  of  coal 
at  its  projected  plant  in  the  r-oal  fields  would  be  reduced 
from  the  present  cost  at  Indianapolis  of  $4.13  per  ton 
to  $2.07  per  ton,  and  that  the  central  plant  would  pro- 
duce a  kilowatt-hour  of  electrical  energy  with  2.25  lb. 
of  coal,  as  compared  with  the  present  average  consump- 
tion of  the  constituent  companies  of  4  lb.  of  coal  per 
kilowatt-hour.  In  other  words,  the  cost  of  coal  would 
be  cut  one-half.  These  two  economies  alone,  the  brief 
maintains,  would  result  in  net  savings  of  approximately 
$700,000  a  year  and  result  in  rate  reductions  to  the 
consumers  in  the  various  cities  as  well  as  improved  and 
more  reliable  service. 
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Fraternal  Spirit  in  Dealing  with  Utilities 
Urged  by  Grange  Master 

ADDRESSING  the  annual  meeting  of  the  Main 
State  Grange  recently,  William  J.  Thompson,  the 
head  of  that  body,  said  that  if  the  patrons  of  husbandry' 
want  public  utilities  for  their  neighbors  and  servants 
they  must  meet  them  in  the  fair,  fraternal  spirit  that 
the  order  inculcates  in  all  i-elations.  "Farmers,"  he 
declared,  "above  all  other  people,  are  in  need  of  public 
utility  service — nearer  railroad  facilities,  electric  road 
accommodation,  more  and  better  telephone  service,  and 
above  all  electric  lights  and  power- — and  yet  not  a  single 
company  has  been  formed  in  this  state  in  the  past  three 
or  four  years  to  do  this  work.  Outside  of  a  few  Targe 
cities  no  telephone  development  is  being  made,  while 
many  farmers  are  still  without  any  kind  of  service. 
Most  small  villages  and  farms  are  without  electric  lights, 
and  while  it  is  not  profitable  to  extend  the  lines  far  into 
the  country,  there  are  many  sections  that  might  be 
developed  if  there  existed  the  old-time  enthusiasm  for 
such  work.  This  depression  in  public  utility  work  hits 
the  farmer  first  and  hardest,  for  it  is  he  that  must  go 
without. 

"The  causes,"  the  speaker  continued,  "no  doubt  are 
many,  but  there  is  one  common  cause  that  we  can  help 
to  remedy.  For  the  past  twenty  years  the  widespread 
wholesale  muckraking  criticism  of  all  public  utilities  has 
bred  a  feeling  of  distrust  on  the  part  of  the  public.  If 
we  do  not  want  these  utilities,  we  could  not  do  more 
to  get  rid  of  them  than  we  are  doing  now.  If  we  do 
want  them  as  our  neighbors  and  servants,  we  must  learn 
to  meet  them  in  the  same  fair  fraternal  spirit  that  our 
order  teaches  we  shall  extend  to  all  our  neighbors." 


Court's  findings   in  this  case  are  now  {tending  before 
the  United  States  Supreme  Court. 

In  March,  1921,  the  commission  decided  the  applica- 
tion of  the  power  company  for  a  general  increase  of  its 
power  rates  by  allowing  an  increase,  which,  however, 
was  not  so  great   as  that  requested  by  the  company. 


Utah  Supreme  Court  Upholds  Commis- 
sion in  Power  Rate  Decision 

THE  Supreme  Court  of  Utah  has  just  handed  down 
a  decision  sustaining  the  order  of  the  Public  Utili- 
ties Commission  of  Utah  involving  increased  rates  for 
power  supplied  by  the  Utah  Power  &  Light  Company  to 
its  customers  in  that  state.  The  decision  of  the 
Supreme  Court  is  on  the  appeal  of  the  Utah  Copper 
Company  from  the  commission's  award,  by  review  pro- 
ceedings in  the  Supreme  Court.  It  was  the  contention 
of  the  copper  company  that  the  new  rates  were  con- 
fiscatory, and  it  also  questioned  the  jurisdiction  of  the 
commission  and  the  legality  of  its  proceedings  in 
general,  both  in  the  "special  contract  case"  and  in  the 
granting  of  the  rate  increase. 

In  September,  1919,  the  commission  ordered  the 
holders  of  special  contracts  with  the  Utah  Power  & 
Light  Company  to  show  why  these  contracts  should  not 
be  considered  as  preferential  and  discriminatory  as 
against  other  power  users.  About  three  months  later 
the  power  company  applied  for  a  general  increase  in  its 
power  schedules  in  the  State  of  Utah. 

The  two  cases  were  heard  together,  and  the  first  was 
decided  in  October,  1920,  by  which  decision  the  com- 
mission ordered  the  holders  of  special  contracts  to  be 
placed  on  standard  schedules,  on  the  same  basis  as  other 
power  customers. 

This  decision  was  appealed  to  the  Supreme  Court, 
and  last  February  it  was  affirmed,  the  Supreme  Court 
upholding  the  right  of  the  commission  to  alter  the  con- 
tracts in   question   as   to   rates.     The   State   Supreme 


Four  Main  Problems  in  Applying 
Electricity  in  Steel  Mills 

THE  application  of  electric  power  to  the  iron  and 
steel  industry  was  the  subject  diiscussed  by  the 
Western  Society  of  Engineers,  Chicago,  on  Dec.  16. 
Owing  to  the  unavoidable  absence  of  W.  S.  Hall,  presi- 
dent of  the  Association  of  Iron  and  Steel  Electrical 
Engineers,  who  was  scheduled  to  speak  on  this  subject, 
his  paper  was  read  by  one  of  his  associates  from  the 
Illinois  Steel  Company,  C.  J.  Smith.  This  paper  con- 
sidered the  following  four  problems  of  applying  electric- 
ity to  the  steel  mills:  (1)  The  fuels  used  for  the 
generation  of  electric  power;  (2)  differences  in  fre- 
quency; (3)  the  transmission  of  this  power;  (4) 
synchronizing  power  demand  with   waste-fuel   supply. 

In  considering  the  fuels  used  for  generation  of  power, 
.Mr.  Hall  said  that  coke-oven  gas  and  blast-furnace  gas 
offer  the  greatest  quantity  of  fuel,  but  that  there  soon 
arrives  a  limit  to  the  waste  fuel  available.  Therefore 
waste-heat  boilers  may  be  installed  which  use  the  heat 
from  open-hearth  furnaces.  However,  since  all  these 
sources  of  heat  and  fuel  may  not  only  be  intermittent 
but  have  no  storage  possibility,  a  high-pressure  steam 
system  using  coal-fired  boilers  is  often  installed  in  order 
to  provide  continuity  of  service.  This  study  of  supply- 
ing varying  quantities  of  fuel  to  varying  load  demands 
has  been  the  biggest  single  que>^tion  in  the  steel  industry. 

Nearly  all  the  old-time  plants  are  equipped  ■with  25- 
cycle  apparatus,  while  the  majority  of  present  installa- 
tions are  at  60  cycles.  This  presents  a  problem  of 
considerable  importance,  but  it  is  recommended  that  new 
installations,  generally  speaking,  should  be  60  cycles 
because  that  frequency  is  becoming  the  standard. 

The  transmission  problems  in  a  new  large  plant 
should  be  solved  by  the  use  of  underground  cable,  said 
Mr.  Hall.  While  the  cheaper  first  cost  makes  the  over- 
head system  desirable,  each  installation  must  be  worked 
out  separately  and  with  future  expansion  in  mind. 
Voltages  can  be  varied  according  to  the  peculiar  con- 
ditions existing  at  the  mills,  but  for  usual  large-motor 
drive  voltages  are  around  2,200. 

The  next  question  considered  was  the  demand  and 
use  of  power.  Since  motor  drives  are  replacing  many 
of  the  engine-driven  rolling  mills,  any  delays  occa- 
sioned by  insufficiency  of  power  are  very  costly.  The 
care  and  maintenance  of  these  motors  should  be  watched 
continuously,  because  of  the  large  quantity  of  carbon 
dust  in  the  air,  which  is  not  only  very  destructive  but 
is  a  good  conductor.  Moreover,  electric  furnaces  which 
are  large  users  of  energy  must  have  a  continuous  flow 
of  current  or  the  charge  will  freeze. 

Discussion  followed  in  which  Gordon  Fox  stated  that 
the  diversity  factor  on  a  group  of  blast  furnaces  allows 
a  fairly  total  uniform  flow  of  gas  to  the  engines.  He 
said  that  a  600-ton  blast  furnace  could  produce  on  the 
average  enough  gas  to  generate  3,500  kw..  and  that  the 
usual  voltages  for  direct-current  cranes  runs  about 
220-250,  while  alternating-current  wound-rotor  motors 
operate  on  220. 
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Congressmen  Want  More  Speed  on  Ford's 
Muscle  Shoals  Scheme 

rr  IS  understood  that  certain  members  of  the  military 
affairs  committee  of  the  House  of  Representatives  are 
evincing  increasing  restlessness  as  a  result  of  the  de- 
lays in  submitting  the  Ford  proposition  to  Congress. 
They  point  out  that  six  months  have  passed  since  Mr. 
Ford  made  his  offer  and  that,  despite  the  fact  that  no 
other  offer  which  is  regarded  seriously  has  been  sub- 
mitted, the  matter  still  hangs  fire.  Representative 
Kahn,  the  chaiiTnan  of  the  committee,  is  understood  to 
have  requested  members  to  be  patient  a  little  longer  as 
he  has  assurances  from  the  Secretary  of  War  that  that 
matter  soon  is  to  be  laid  before  the  committee.  Those 
who  think  favorably  of  the  Ford  proposition  are  asking 
why  so  much  tinae  is  given  to  offers  that  are  obviously 
not  entitled  to  serious  consideration. 

Another  Riding  by  New  York  Appellate 
Court  on  Service  Charge 

THE  difference  of  opinion  which  the  higher  courts 
of  New  York  State  are  showing  in  the  matter  of 
the  legality  of  a  service  charge  for  gas,  which  has  in 
some  instances  been  construed  as  a  rental  charge  for 
the  meter — a  thing  distinctly  prohibited  by  the  law — 
was  accentuated  this  week  when  the  Appellate  Division 
of  the  Supreme  Court  for  the  Second  District,  sitting  at 
Brooklyn,  sustained  the  finding  of  the  Supreme  Court  in 
Nassau  County,  in  an  action  brought  by  the  Town  of 
North  Hempstead  against  the  Public  Service  Corpora- 
tion of  Long  Island,  that  a  service  charge  is  not  a 
rental  charge  and  that  the  Public  Service  Commission 
was  within  its  powers  in  authorizing  the  former. 

Up  the  state  the  Appellate  Division  for  the  Third 
District  has  by  a  majority  finding  of  three  to  two  held 
the  serv'ice  charge  permitted  the  Rochester  Gas  &  Elec- 
tric Corporation  by  the  commission  to  be  illegal,  and 
the  Rochester  company  is  carrying  the  case  to  the 
highest  court  of  the  .state,  the  Court  of  Appeals,  for  a 
definitive  opinion.  These  cases,  which  have  been  noted  in 
the  "Recent  Court  Decisions"  of  the  ELECTRICAL  World 
for  Nov.  4  and  Dec.  24,  have,  of  course,  an  interest  for 
electric  light  and  power  companies  as  well  as  for  gas 
utilities. 


cretion  of  fhe  directors,  is  also  contemplated,  as  is  the 
execution  of  a  general  and  refunding  mortgage  to  se- 
cure bonds,  notes  oi*  debentures  which  may  be  issued 
from  time  to  time  in  series  bearing  interest  not  exceed- 
ing 8  per  cent. 


Federal  Light  &  Traction  to  Increase  Its 
Capital  Stock 

SHAREHOLDERS  of  the  Federal  Light  &  Traction 
Company,  New  York  City,  which  controls  electric 
utilities  in  seven  or  eight  Western  states,  are  to  meet 
on  Jan.  11  to  consider  a  proposed  readjustment  of  the 
company's  finances.  The  plan  is  to  increase  the  capital 
stock  from  $11,000,000  to  $21,000,000,  the  new  issue  to 
be  in  the  form  of  cumulative  first  preferred  8  per  cent 
stock  having  priority  over  present  preferred  and  re- 
deemable stock  at  any  time,  at  $110  a  .share.  It  is  also 
proposed  to  amend  the  certificate  of  incorporation  to 
permit  the  issuance  of  .5.5,000  shares  of  no-par-value 
common  stock,  to  be  exchanged  share  for  share  for  the 
present  common  stock. 

A  modification  of  the  terms  of  the  company's  thirty- 
year  first-lien  5  per  cent  bonds  to  permit  from  5  per 
cent  to  not  exceeding  7j  per  cent  interest  on  all  or  any 
part  of  them,  subject  to  certain  provisions  and  the  dis- 


Industrial  Heating  Courses  Begin  Jan.  4 

INTENSIVE  courses  in  industrial  electric  heating 
under  the  auspices  of  the  industrial  electric  heating 
and  electric  furnace  division  of  the  National  Electric 
Light  Association's  Power  Sales  Bureau  of  the  Com- 
mercial Section  are  scheduled  to  begin  Jan.  4  at  Mans- 
field. Ohio.  For  several  years  the  central-station  indus- 
try has  felt  the  need  of  a  more  comprehensive  knowledge 
of  the  development  and  use  of  industrial  heating  equip- 
ment and  the  methods  used  in  the  successful  promotion 
of  the  sale  of  electricity  in  competition  with  other  .heat- 
ing agencies  in  this  attractive  field.  Last  spring  a 
three  days'  convention  devoted  to  this  work  was  held  at 
Boston,  under  the  auspices  of  the  New  England  Division 
of  the  association,  and  as  long  ago  as  1920  the  sugges- 
tion was  made  that  factory  courses  for  power  engineers 
of  central  stations  would  be  most  valuable.  The  Power 
Sales  Bureau  of  the  association  has  been  developing  thi.s 
idea  for  some  time  in  co-operation  with  leading  manu- 
facturers, and  the  success  orf  the  courses  planned  de- 
pends only  upon  the  extent  to  which  executives  of  cen- 
tral-station companies  turn  the  facilities  offered  to 
account. 

The  courses  are  to  be  conducted  by  the  foremost  ex- 
perts in  industrial  electric  heating  in  the  United  States, 
and  the  assistance  of  engineers  on  the  staffs  of  these 
experts  will  also  be  utilized.  The  so-called  "laboratory 
method"  will  be  applied,  the  courses  being  composed  of 
lectures  in  conjunction  with  laboratory  and  shop  work, 
followed  by  quizes.  The  first  course  will  be  opened  at 
the  Mansfield  shops  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  and  will  extend  from  Jan.  4  to 
21,  1922,  the  latter  part  of  the  course  being  completed 
at  Pittsburgh,  Pa.,  and  Newark,  N.  J.  Courses  at  the 
General  Electric  Company's  factories  at  Schenectady, 
N.  Y.,  and  Pittsfield,  Mass.,  are  scheduled  to  run  respec- 
tively from  Feb.  6  to  Feb.  25  and  March  6  to  25.  Each 
class  is  limited  to  ten  men,  and  the  only  cost  to  central- 
station  men  for  the  course  is  their  time,  the  outlay  for 
their  companies  being  for  traveling  expenses,  board  and 
rooms  in  addition.  Arrangements  have  been  made  in 
connection  with  the  first  course  whereby  board  and  room 
can  be  obtained  for  the  entire  course  for  approximately 
$100.  Those  who  take  the  first  course  are  to  report  to 
Wirt  Scott  at  9  a.m.  Jan.  4  at  the  office  building  of  the 
Westinghouse  factory  at  Mansfield,  Ohio,  and  hotel 
reservations  may  be  secured  through  M.  K.  Armstrong 
of  the  Mansfield  factory. 

The  first  course  will  be  conducted  by  Messrs.  Scott, 
Woodson,  Tholin,  Forshee.  Thornton,  Armstrong.  Ha- 
yensworth,  Ott,  Lynch,  Mills,  Smalley,  Hayden  and 
Craig  of  the  Westinghouse  company,  and  the  outline  of 
instruction  is  as  follows: 

Outline  of  Sessions  and  Subjects 

The  combined  .schedule  of  lectures,  shop  practice  and 
classes  will  cover  not  only  the  following  .subjects  but  many 
other  types  of  equipment  too  numerous  to  mention  hero, 
but  which,  however,  arc  thoroughly  needed  in  the  industries. 

Lectures. — History  of  industrial  heating,  study  pf  funda- 
mental principles,  methods  of  calculation,  revTorv  of  appa- 
ratus now  available,  methods  of  application,  review  of  ini- 
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portant  and  interesting  applications,  commercial  and  engi- 
neering problems  involved  in  connection  with  industrial 
iieating  work,  building  and  factory  heating. 

Hif/li-Temjieraturv  Electric  Furiiacen  (for  1,200  to  2,000 
deg.  Fahr.). — Combustion  tube  and  crucible  furnaces,  muffle 
furnaces,  crucible  furnaces  for  melting  of  metals  and  alloys 
up  to  1,600  deg.  Fahr.,  small  heavy-duty  furnaces  for  in- 
dustrial uses,  large  heavy-duty  furnaces  for  industrial  uses. 

Combined  Shop  and  Lecture  Course. — Study  of  each  piece 
of  apparatus,  details  of  construction,  operating  character- 
istics, reasons  for  physical  dimensions  and  materials  used, 
methods  of  application,  heat  control. 

Shop  Course. — Industrial  ovens,  oven  heaters  and  acces- 
sories, automatic  temperature-control  equipment,  bread-bak- 
ing ovens,  space  and  steel-clad  heaters,  bayonet  water 
heaters,  enameling  ovens,  vitreous  enameling  furnaces,  forg- 
ing furnace,  large  solder  and  babbitt  pots,  grid  heaters  for 
oil,  metal-melting  pots,  core-baking  ovens. 

Trips  to  operating  installations  in  several  diiferent  cities 
are  to  be  included. 

The  representatives  of  the  Power  Sales  Bureau  in 
these  courses  are  V.  M.  F.  Tallman,  chairman  Charles  H. 
Tenney  &  Company,  201  Devon.shire  Street,  Boston; 
A.  V.  S.  Lindsley,  Connecticut  Light  &  Power  Company, 
Waterbury,  Conn.;  R.  T.  Kaighin,  Cleveland  Electric 
Illuminating  Company;  Wirt  S.  Scott,  Westinghouse 
Electric  &  Manufacturing  Company,  Mansfield,  Ohio, 
and  Harold  Fulwider,  General  Electric  Compary, 
Schenectady,  N.  Y.  The  geographic  divisional  represen- 
tatives of  the  N.  E.  L.  A.  are  J.  F.  Schwab,  New  Orleans 
Railway  &  Light  Company;  W.  C.  Heston,  Portland 
(Ore.)  Railway,  Light  &  Power  Company;  C.  R.  Rudy, 
Colorado  Power  Company,  uenver,  and  H.  E.  Kahlert, 
Minneapolis  General  Electric  Company. 


Oklahoma  Utilities  Association  to  Meet 
in  March 

THE  fourth  annual  convention  of  the  Oklahoma  Utili- 
ties Association  will  be  held  March  14,  15  and  16, 
1922,  at  Oklahoma  City.  A  number  of  interesting  ex- 
hibits by  electrical  and  gas  manufacturers,  jobbers  and 
suppliers  will  be  features  oi'  the  convention.  Prominent 
.speakers  connected  with  public  utilities  are  being  en- 
gaged.   New  officers  will  be  elected. 


Progressive  Party  of  Nebraska  Favors 
Government  Ownership 

EARLY  this  moiith  at  a  convention  at  Grand  Island, 
Neb.,  a  "Progressive"  party  was  organized  for  the 
avowed  purpose  of  curbing  governmental  extravagance 
and  reducing  taxes.  _  After  deciding  that  the  prices  of 
farm  products  must  be  such  as  to  cover  the  cost  of  pro- 
duction plus  a  reasonable  profit  and  that  wages  must  be 
high  enough  to  maintain  American  standards  of  living, 
the  platfo-i-m  deals  with  monopolies.  Wall  Street,  public 
utilities  and  legislation  in  characteristic  "non-partisan" 
fashion.  Of  the  i-ailroad,  telegraph  and  telephone  sys- 
tems the  platform  has  this  to  say :  "Railroads  must  not 
be  the  sole  beneficiaries  of  government  guarantees  of 
profits,  based  on  inflated  capital,  but  all  carriers,  whether 
of  freight,  passengers  or  intelligence,  should,  like  the 
mails,  be  operated  at  cost  by  governmental  agencies,  for 
the  benefit  of  all  the  people." 

Touching  public  utilities  the  Progressive  party  is  out 
and  out  for  state  and  municipal  ownership.  Its  program 
of  action  calls  for  "the  state  ownership  and  operation, 
by  districts,  of  the  unused  water  power  of  Nebraska,  and 
the  equal  right  of  metropolitan  cities  with  other  cities 


to  ovm  and  operate  an  electric  light  and  power  plant  or 
other  public  utility";  and  as  though  that  were  not 
enough  to  kill  private  initiative  and  enterprise,  competi- 
tion with  private  business  is  also  contemplated.  The 
plank  dealing  with  monopolies  reads  thus:  "The  en- 
couragement of  all  co-operative  movements  to  the  end  of 
the  destruction  of  profiteering,  and  where  regulation 
fails  to  control  a  private  monopoly,  then  by  municipal  or 
state  competition  similar  in  principle  to  the  state  serum 
plants  and  municipal  ice  and  coal  yards." 


"Natural  Steam"  Plant  Is  Proposed  at 
The  Geysers  in  California 

PRELIMINARY  work  is  well  under  way  at  The  Gey- 
sers, about  75  miles  north  of  San  Francisco,  on  a 
project  for  developing  power  with  the  steam  which  is 
continually  escaping  from  the  earth  there.  The  develop- 
ment proposed  would  be  similar  to  that  at  the  Larde- 
rello  installation  in  Italy,  which  has  been  using  heat  from 
the  earth  to  operate  a  steam-turbine  plant  for  a  number 
of  years.  Advocates  of  the  California  project  are  con- 
sulting with  the  engineers  who  installed  the  Italian 
plant,  particularly  with  reference  to  the  means  of  elimi- 
nating corrosive  gases.  Preliminary  work  has  included 
the  driving  of  several  wells  to  determine  temj)erature, 
pressures  and  quantities.  In  the  district  being  explored 
temperatures  ranging  up  to  350  deg.  Fahr.  are  found  in 
many  places  at  the  surface  over  an  area  about  one-half 
mile  square,  and  it  is  believed  that  these  temperatures 
increase  very  materially  below  ground. 

The  present  plan  is  to  install  first  a  small  plant  de- 
veloping 800  kw.  to  500  kw.  with  which  to  supply  power 
for  further  exploration  and  construction  work.  It  is 
proposed  then  to  install  a  much  larger  plant,  possibly 
about  20,000  kw.  The  project  is  in  charge  of  J.  D. 
Grant,  The  Geysers,  Sonoma  County.  Cal. 


Women  Employees  to  Be  Instructed  About 
UtUity  Business 

THE  first  of  a  series  of  four  lect-  -es  is  about  to  be 
printed  in  pamphlet  form  by  the  women's  commit- 
tee of  the  Public  Relations  Section  of  the  National  Elec- 
tric Light  Association  and  sent  to  all  memi>er  com- 
panies. By  means  of  these  lectures  it  is  expected  that 
the  women  employees  will  be  called  together  to  learn 
the  fundamentals  of  the  electric  light  and  power  busi- 
ness. The  first  lecture  will  explain  the  terms  of  the 
business,  point  out  briefly  the  value  of  good  public  re- 
lations and  explain  why  women  employees  should  take 
an  interest  in  the  affairs  of  the  companies  that  employ 
them. 

Subsequent  lectures  will  explain  what  the  various  de- 
partments of  the  business  are  doing  so  that  a  complete 
account  \n\\  be  available. 


Electrochemistjs  Prepare  for  Spring 
Meeting 

THE  spring  meeting  of  the  American  Electrochemi- 
cal Society  is  to  be  held  in  Baltimore.  April  27.  2S 
and  29,  1922.  There  will  be  three  sessions,  dealing 
respectively  with  electric  furnace  cast  iron,  the  elec- 
trochemical industries  and  electromotive  chemistry. 
Inspection  trips  through  industrial  plants  near  Balti- 
more will  be  made. 
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Colonel  Byllesby  Thinks  that  "Worst  of 
Storm"  Is  Over 

THAT  the  worst  of  the  storm  is  over  and  that  the 
electrical  industry  is  facing  unprecedented  activity 
in  the  construction  of  new  generating  stations  and  dis-' 
tributing  equipment  of  all  kinds  during  the  next  few 
years  was  the  declaration  made  by  Col.  H.  M.  Byllesby 
in  an  address  before  the  Electric  Club  of  Chicago  on 
Tuesday.  Although  the  financial  strain  is  passing  and 
men  have  faced  their  losses,  and  while  from  now  on 
there  will  be  a  distinct  and  increasing  improvement, 
Colonel  Byllesby  pointed  out  that  there  would  be  no 
sudden  jump  from  one.  extreme  of  depression  to  the 
other  of  great  prosperity.  He  asserted  that  it  would 
be  a  slow,  steady  and  certaii  growth,  with  a  tremendous 
demand  for  electrical  service  of  all  kinds  as  fast  as  it 
can  be  provided.  He  said  that  there  never  was  a  time 
when  generating,  transmission  and  distribution  equip- 
ment were  so  overloaded  and  that  this  condition  will 
entail  an  average  annual  expenditure  of  half  a  billion 
dollars  or  more  for  years  to  come.  He  predicted  that 
a  large  part  of  the  financing  would  be  done  through 
the  sale  ot  securities  to  customers  and  cited  the  growth 
of  this  form  of  financing  from  a  beginning  on  the 
Byllesby  properties  in  1915  of  $196,000  to  $9,881,000 
in  1921  as  an  evidence  of  the  rapid  growth  of  the 
movement. 

To  Work  Up  Electrical  Construction  Rules 
for  Michigan 

UNDER  an  order  issued  recently  by  the  Michigan 
Public  Utilities  Commission  a  committee  has  been 
appointed  to  recommend  electrical  construction  rules  and 
regulations  for  that  body.  Up  to  the  present  time  the 
Michigan  commission  has  had  no  standard  of  electrical 
construction.  While  it  is  not  expected  that  very  many 
power  lines  will  have  to  be  reconstructed  to  meet  the 
new  requirements,  there  are  other  wire  lines  which 
assuredly  will  have  to  be  changed. 

Hartford  Company  Will  Change  New 
Rate  After  Year  If  People  Wish 

THE  new  combination  rate  for  domestic  consumers 
announced  by  the  Hartford  Electric  Light  Company 
to  take  effect  on  Jan.  1,  which  calls  for  a  combination 
flat  rate  and  meter  flat  rate,  5  cents  a  month  for  100 
ft.  of  floor  area,  plus  6  cent.-<  a  kilowatt-hour  (Elec- 
trical World,  Dec.  3,  page  1139),  will  not  be  persisted 
in  should  it  prove  unpopular  after  a  year's  trial,  but  will 
be  annulled  and  a  return  to  the  old  10-cent  rate  or.  if 
conditions  warrant,  to  a  rate  lower  than  10  cents  will  be 
made.  This  promise,  predicated  on  the  desire  of  the 
company  to  conduct  its  business  as  far  as  possible  in 
conformity  with  its  customers'  wishes,  has  been  made 
by  Samuel  Ferguson,  vice-president  of  the  company, 
in  a  letter  to  Hartford  newspapers.    Mr.  Ferguson  says : 

The  chanse  involves  a  decrease  in  our  revenue  of  approxi- 
mately $100,000,  and  it  is  only  our  confidence  that  the  new 
rate  will  correspondinply  stimulate  our  sales  that  justifies 
this  reduction,  as  prices  of  coal  and  labor  have  not  yet 
fallen  suffuicntly  to  affect  our  costs  materially. 

The  new  rate  is  fair  to  all  and  will  reduce  the  bills  of  all 
customers  in  the  months  where  an  averatre  use  or  more  is 
made  of  the  facilities  which  we  furnish.  There  will,  of 
course,  be  an  increa.se  of  rate  in  any  case  or  in  any  month 
where  the  use  made  of  our  facilities  is  abnormally  low,  as 
in  some  cases  would  occur  in   the  summer. 


While  we  believe  that  the  new  rate  is  fair,  logical  and 
for  the  best  interest  of  all,  we  realize  that  it  is  new  in 
Hartford,  and  if  for  that  reason  it  proves  to  be  unpopular, 
it  is  valueless,  as  "good  will"  is  our  most  valuable  asset. 
We,  therefore,  make  the  following   specific   agreement: 

"If  after  one  year's  fair  trial  of  this  combination  rate, 
it  should  for  any  reason  prove  unpopular,  and  our  customers 
desire  us  to  change,  we  will  return  either  to  the  present 
10-cent  rate,  or,  if  conditions  warrant,  to  such  lower  rate 
than  10  cents  as  our  costs  at  that  time  justify." 


Electricity  May  Replace  Gas  on 
Buffalo  Streets 

RECOMMENDATIONS  for  the  dismantling  of  most 
,.  of  the  8,238  gas  lamps  now  in  use  on  the  streets  of 
Buffalo  and  the  substitution  therefor  of  electnc  lamps 
are  expected  from  the  local  committee  which  is  to  study 
this  question.  This  committee,  which  is  to  be  appointed 
by  the  Board  of  Commissioners  and  Supervisors,  is  to 
be  headed  by  George  Wild. 


War  Department  Using  A.  E.  S.  C. 
Standards 

THE  Secretary  of  War  has  directed  that  "the  sup- 
ply branches  of  the  army  utilize  in  connection  with 
their  specifications  the  standards  that  have  been  or  may 
be  adopted  by  the  American  Engineering  Standai-ds 
Committee."  Tbis  action,  according  to  Col.  George  §. 
Gibbs,  who  recently  addressed  the  American  Mining 
Congress  on  "Standardization  and  National  Defense, 
is  part  of  a  general  policy  of  the  War  Department  to 
co-ordinate  its  whole  supply  system  with  the  best  com- 
mercial practice  and  to  support  a  national  program  of 
engineering  and  industrial  standardization. 

"It  requires  no  imagination,"  said  Colonel  Gibbs,  "to 
see  how  tremendously  both  the  business  and  military 
interests  of  the  War  Department  can  be  assisted!  by 
standardization.  All  the  agencies  described  are  keenly 
alive  to  it,  and  it  may  be  safely  predicted  that  business 
firms  dealing  with  the  War  Department  will  find  a 
steady  and  gratifying  improvement  in  the  clearness  and 
simplicity  of  its  requirements.  The  principle  of  stand- 
ardization is  likewise  being  extended  to  its  business 
methods — particularly  to  forms  of  contracts." 


Portland  (Ore.)  Contractor-Dealers 
Entertain  Architects 

A  MOVEMENT  to  bring  about  closer  co-operation 
and  more  friendly  relations  l)etween  the  contractor- 
dealers  and  architects  of  Portland,  Ore.,  was  launched 
recently  when  the  Portland  members  of  the  Oregon  As- 
sociation of  Electrical  Contractor-Dealers  entertained 
as  their  guests  at  a  banquet  the  members  of  the  Oregon 
Chapter  of  the  American  Institute  of  Architects.  J. 
H.  Shroufe,  president  of  the  Oregon  association,  ex- 
plained the  purpose  of  the  meeting,  and  Stephen  I. 
Miller,  Jr.,  manager-secretary  of  the  Northwest  Elec- 
trical Service  League,  discussed  the  fundamentals  and 
theory  of  business  economics.  Both  these  speakers  told 
of  the  co-operative  work  of  the  league.  The  other 
speakers  were  Frank  Branch  Riley.  W.  G.  Purcell,  presi- 
dent of  the  Oregon  Chapter.  American  In.stitute  of 
Architects;  O.  B.  Coldwell,  vice-president  of  the  Port- 
land Railway,  Light  &  Power  Company,  and  A.  E. 
McCoy,  chairman  of  the  first  district,  Oregon  Associa- 
tion of  Electrical  Contractors  and  Dealers. 

The  program  of  the  (evening  was  concluded  by  tht 
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presentation  of  a  paper  on  "Light  and  Illumination"  by 
F.  H.  Murphy,  illuminating  engineer  of  the  Portland 
Railway,  Light  &  Power  Company. 


New  Electrical  Exjmrt  Classification 

BEGINNING  Jan.  1,  electrical  exports  will  be  classi- 
fied under  approximately  fifty-eight  headings  instead 
of  nineteen  as  now.  The  present  classification  was  not 
suffitiently  definite  to  be  of  the  value  desired.  A  com- 
mittee was  organized  by  the  Electrical  Manufacturers' 
Council  to  confer  with  the  Bureau  of  Foreign  and 
Domestic  Commerce  under  the  chairmanship  of  Joseph 
McElroy,  3d.  As  a  result  of  this  conference,  which 
took  place  earlier  in  the  month,  the  accompanying  de- 
tailed classification  is  placed  before  the  industry  for 
its  use.  The  committee  is  preparing  for  the  use  of 
clerks  in  the  various  custom  houses  a  list  of  standard 
electrical  tenns  with  additional  information  to  indicate 
which  class  they  come  under  for  government  purposes. 


CLASSIFICATION  FOR  ELECTRICAL  EXPORTS 

Class  I  nit  of 

No.  Commodity  (J>iantity 

5292    Eleclrical  glassware,  except  for  liehting Lb. 

5514    J'.lcctrical   porcelain Lb. 

5461    {*:irbi.ns  for  electric  lightine.  electrodes  and  batteries Lb. 

6088    Insul:ilt'l  wire  and  cable  (iron  and  steel) Lb. 

630<)    OOiir  manufactures  of  aluiiiinuni Lb. 

6425  Copper  wire  (bare) Lb. 

6426  Insulated  copper  wire  and  r:ilili'  l.b. 
Generators: 

Direct  current — 

7101  InderSOOkw N.. 

7102  500  kw.  and  over .\>. 

.Mte-nating  current — 

7105  Under  2,000  kw N.i. 

7 1 06  2.000  kw.  and  over No. 

7109        Arressories  and  parts  for  generators Lb. 

7115  Silf-ciinlained  lighting  outfits No. 

Balteries— 

71 16  Primary — dry No. 

7117  Primary — wet  No. 

7118  Storage No. 

Transforming  or  converting  apparatus: 

7 1 2 1        I'ower  transformers No. 

7 1 24  Other  transformers No. 

71 25  Rectifiers No. 

7129        Condensers,  double  current  and  motor  generators,  dynamotors,  No. 

synchronous  and  other  converters. 
Transmission  and  distribution  apparatus: 

7131         Switclibo.^rds  and  panel  boards,  except  telephone. No. 

71  33        Switches  and  circuit  breakers No. 

7i34        Fuses  and  fuse  plugs No. 

7136        Watt-hour  and  other  measuring  meters .  No. 

7138  Volt,  watt  and  ampere  meters,  and  other  recording,  indicating  No. 

and  testing  apparatus        

7139  Lightning  arresters,  choke  coils,  reactors  and  other  protective 

devices    No. 

Motors,  starters  and  controllers: 

7140  Motors,  under  I  hp No. 

Stationary   motors — 

7141  lto200hn No. 

7142  Over200hp No. 

7143  Railway  motors. No. 

Klectrio   locomotives — 

7144  Railway    N'  >. 

7145  Mining  and  industrial No. 

7146  Other   motors No. 

7148        Rheostats,    controllers    and    other    .starting    and    rontroUing 

eciuipmcnt    .  Lb. 

7155        .\cressorie3  and  parts  for  motors Lb. 

Klertric  appliances: 

7161  Electric  fans X., 

Electric    lamps —  N  - 

7162  Arc        N'> 

Incandescent — 

7163  Carbon  filament N.. 

7164  Metal  filament    N. 

7165  Other  electric  lamps N  . 

7166  •    Flashlights N. 

7167  Searchlights  and  projectors .  -  N  > 
7170  Motor-driven  household  devices  No. 
7172  Domestic  heating  and  cooking  devices  Ni 
7175  Industrial  electric  furnaces  and  ovens  N. 
7178        Therapeutic  apparatus,  X-ray  machines,  galvenic  and  faradie 

batteries,   etc No. 

Signal  and  communication  de\'ices: 

7181  Radio  and  wireless  apparatus Lb. 

7182  Telegraph  apparatus. Lb. 

7184  Telephone  apparatus,  iiirludmg  telephone  switchboards Lb. 

7185  Police,  fire  and  burglar  alarm  apparatus Lb. 

7186  Railway  signals,  switches  and  attachments Lb. 

7189  Hells,  buzzers  and  annunciators No. 

Other  electric  apparatus; 

7190  Spark  plugs,  magnetos  and  other  ignition  apparatus Lb. 

7193  Insulating   material     Lb. 

Sfc  '  lasswarr,  5292,  nri'i  purcelnirt,  5314. 

7194  Metal  conduit,  outlet  and  switch  boxes  I.I. 
7196         Sockets,  outlets  and  reeeptaeles  Nn 

7198  Other  wiring  supphes  and  fixtures  l.li 

7199  Other  electxioal  apparatus  not  elsewhere  speeiBed Lb. 


Proposed  Tariff  on  Fuel  Oil  Would  Cost 
Electrical  Industry  $3,275,000 

EFFORTS  being  made  on  the  part  of  oil  interests  to 
have  the  Senate  finance  committee  include  an  im- 
port duty  of  25  cents  a  barrel  on  fuel  oil  and  3.5  cents 
a  barrel  on  crude  oils  in  the  tariff  bill  will  naturally 
meet  with  opposition  in  the  electric  light  and  power 
field.  A  number  of  companies  on  the  Pacific  Ccrast,  "in 
the  Southwest  and  along  the  Atlantic  .seaboard  are  now 
burning  fuel  oil,  and  should  the  proposed  rate  go -through 
it  would  necessarily  mean  an  increased  rate  for  electrical 
energy  at  the  time  when  the  public  demand  is  for  lower 
rates  on  everything. 

With  the  Narragansett  Electric  Light  &  Power  Com- 
pany of  Providence,  for  instance,  the  proposed  rates 
would  mean  an  added  cost  of  almost  $250,000  annually. 
In  the  case  of  this  company,  it  has  been  stated,  it  would 
mean  probably  a  10  per  cent  increase  in  power  rates. 
This  company  uses  900,000  barrels  of  fuel  oil  a  year. 

The  electric  light  and  power  industry,  according  to 
the  latest  report  of  the  United  States  Geologicai  Survey, 
uses  13,100,000  barrels  of  fuel  oil  annually,  and  at  25 
cents  per  barrel  this  would  mean  an  addition  of  $3,275,- 
000  to  the  operating  costs  of  central  electric  light  and 
power  plants. 

Providence  Company  Going  After 
Oif-Peak  Load 

THE  Narragansett  Electric  Company  and  the  Bristol 
County  Gas  &  Electric  Company,  Pi-ovidence,  R.  I., 
have  filed  with  the  Rhode  Island  Public  Utilities  Com- 
mission new  contract  riders  designed  to  encourage  off- 
peak  use  of  energy  without  increase  in  ♦:he  service 
charge. 

The  contract  riders,  made  a  part  of  present  tariffs 
to  become  effective  Feb.  1,  pro^ude  that  customers  may 
increase  the  rate  of  taking  electricity  during  the  period 
from  6  p.m.  to  6:30  a.m.,  not  to  exceed  a  certain  speci- 
fied number  of  kilowatts  agreed  upon,  without  an  in- 
crease in  the  service  charge.  Additional  lines,  service 
connections  and  equipment  may  be  installed  by  the  pay- 
ment of  15  per  cent  of  the  cost,  annually,  by  the  cus- 
tomer. 

Twin  Cities  Fail  to  Agree  on  3Iississippi 
River  Development 

JOINT  tri-party  control  of  the  high-bridge  hydro-elec- 
tric development  on  the  Mississippi  River  by  the 
cities  of  Minneapolis  and  St.  Paul  and  the  University* 
of  Minnesota  is,  for  the  present  at  least,  defeated.  The 
Northern  States  Power  Company  first  made  application 
to  the  Federal  Power  Commission  for  the  right  to  de- 
velop this  project,  and  later  an  application  was  made  in 
the  names  of  the  two  cities  and  the  university. 

The  Municipal  Electric  Corporation  was  formed,  and 
one  of  the  clauses  under  its  bylaws  requires  that  all 
votes  be  unanimous.  At  a  recent  meeting  Mayor  Hodg- 
son of  St.  Paul  declined  to  vote  for  the  resolution  of  the 
corporation  renewing  its  application  for  a  lease  to  d«»- 
velop  the  project. 

Another  meeting  of  the  corporation  is  called  for  Jan. 
4,  when  the  matter  will  again  be  brought  up.  Minne- 
apolis representatives,  it  is  understood,  are  most  eager 
to  push  this  matter.  The  projected  development  would 
have  a  capacity  of  16,000  hp. 
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California  Commission  to  Investigate 
Standards  of  Construction  of  Overhead 
Lines. — The  California  Railroad  Com- 
mission will  on  Jan.  16  begin  an  in- 
vestigation into  standards  of  con- 
struction of  overhead  electric  lines.  The 
investigation  will  cover  all  electric, 
telephone,  telegraph  and  railroad  utili- 
ties and  all  others,  including  munic- 
ipalities operating  power  or  signal 
lines. 

Electric  Welding  in  Making  Ship's 
Boilers. — What  the  Engineer  of  Lon- 
don terms  a  very  fine  example  of  elec- 
tric welding  is  advertised  in  a  ship- 
ping journal  of  recent  date.  It  is  a 
marine  return-tube  boiler,  15  ft.  6  in. 
in  diameter,  of  which  the  end  plates 
and  shells  were  welded  together  by  the 
Kjellberg  process  without  the  use  of 
any  rivets.  With  the  exception  of  the 
front  and  back  attachments  of  the  fur- 
naces, all  the  joints  of  the  combustion 
chambers  were  also  welded,  no  rivets 
being  employed.  The  boiler,  it  is  said, 
was  absolutely  tight  at  the  first  test  to 
360  lb.  per  square  inch  without  any 
touching  up  whatever  being  required 
and  has  since  then  been  steamed  for  a 
period  of  nine  months  without  showing 
the  slightest  sign  of  leakage. 

Village  Moves,  but  Electrical  Service 
Follows  It. — Because  of  flood  preven- 
tion work  in  the  Miami  conservancy 
district,  the  village  of  Osborne,  Ohio, 
was  recently  compelled  to  move  to  a 
new  site  some  miles  away  from  the 
former  location,  and  the  Dayton  Power 
&  Light  Company,  finding  that  '  its 
right-of-way,  poles,  lines  and  distribu- 
tion plant  were  in  the  path  of  the 
flood  prevention  work  and  must  be  re- 
moved, applied  to  the  Ohio  Public 
Utilities  Commission  for  permission  to 
abandon  its  service  to  the  village.  The 
commission  doubting  its  jurisdiction  in 
the  matter,  the  company  finally  with- 
drew its  application,  and  it  is  under- 
stood that  it  will  manage  to  furnish 
power  to  consumers  at  the  old  site  as 
long  as  any  remain  there,  and  that  ar- 
rangements will  be  made  to  supply  con- 
sumers in  the  village  at  its  new  site. 

New  South  Wales'  Hydro-Electric 
Plans. — A  report  by  the  chief  electrical 
engineer  of  the  Department  of  Public 
Works  of  New  South  Wales  is  sum- 
marized in  a  late  issue  of  the  London 
Electrical  Times.  It  deals  with  pro- 
jected hydro-electric  developments  of 
an  ambitious  nature  as  well  as  with 
smaller  developments  already  under 
way.  Among  the  latter  are  two  sys- 
tems— the  Barren  Jack  and  the  Nym- 
boida — which  are  prepared  to  supply 
the  surrounding  districts,  a  maximum 
demand  of  about  6,250  kw.  being  re- 
ported in  existence  in  the  territory  of 
the  former  and  likely  to  increase 
rapidly,  and  a  much  less  demand,  but 
one  also  likely  to  grow,  in  the  terri- 
tory of  the  latter.  Snowy  River, 
capable  of  aff'ording  150,000  kw.  when 
finally  exploited;  Clarence  River,  af- 
fording probably  GO.OOO  kw.;  Murray 
River,  promising  a  maximum  of  15,000 
kw.,  and  a  plan,  known  as  the  Gorge 
scheme,  for  vastly  enlarging  the 
Nymboida  development,  figure  in  the 
more  speculative  part  of  the  report. 
The  unregulated  flow  of  the  Snowy 
River,  it  is  said,  without  dams  being 
built,  would  generate  24,000  kw.  con- 
tinuously. As  yet,  however,  the  market 
which  would  justify  exploitation  of 
New  South  Wales'  water  powers  on 
the  great  scale  suggested  is  not  clearly 
in  evidence. 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Expansion  of  Alabama  Hydro-Elec- 
tric Plants. — The  Houston  Power  Com- 
pany of  Newton,  Ala.,  will,  one  of  its 
officials  is  quoted  as  saying,  expend 
$300,000  in  expanding  its  hydro-elec- 
tric system,  developing  3,000  hp.  for 
industrial  service  in  Ozark,  Newton, 
Hartford  and  Slocumb,  Ala.,  and  Grace- 
ville  and  Chipley,  Fla.  The  work  is  to 
be  done  by  the  company's  own  forces. 

Radio  Telephone  Installed  on  Coast 
Guard  Motorboat. — Through  the  use 
of  radio  apparatus  demonstrated  by 
the  radio  section  of  the  Bureau  of 
Standards  of  the  Department  of  Com- 
merce the  lifeboats  of  the  United  States 
Coast  Guard  will  be  able  in  the  future 
to  talk  to  land  stations  of  the  Coast 
Guard  even  when  out  at  sea  in  heavy 
storms  or  fog.  During  the  recent  an- 
nual meeting  of  Coast  Guard  officials  at 
Atlantic  City,  N.  J.,  one  of  the  36-ft. 
motor-driven  surf  boats  that  are  used 
for  rescue  work  was  sent  five  miles  off 
shore,  and  it  was  demonstrated  that 
men  in  the  boat  could  easily  converse 
back  and  forth  v.ith  the  shore  station 
over  the  radio  telephone  which  had 
been  installed  in  the  boat.  Not  only 
could  the  men  on  shore  hear  the  speaker 
over  the  telephone  but  they  could  hear 
the  boats  whistle  and  an  airplane  fly- 
ing over  the  boat.  The  novel  feature 
of  this  installation  was  the  use  of  a 
special  type  of  coil  antenna  instead  of 
the  ordinary  elevated  antenna,  which 
cannot  be  used  on  a  surf  boat  because 
of  the  severe  weather  conditions  to 
which  the  boat  is  exposed  and  also 
because  all  space  above  the  deck  must 
be  kept  clear  for  the  throwing  of  lines. 

Redding,  Cal.,  to  I'ay  $57,000  for  Dis- 
tribution System. — The  sum  of  $57,- 
352.68  has  been  fixed  by  the  California 
Railroad  Commission  as  compensation 
to  be  paid  by  the  city  of  Redding  for 
the  electric  distribution  system  which 
the  city  is  taking  over  in  condemnation 
proceedings.  On  March  14,  1921,  the 
commission  fixed  compensation  at  $52,- 
708.99,  including  severance  damage. 
On  Oct.  28,  1921,  the  Superior  Court 
of  Shasta  County  decreed  that  the  city 
of  Redding  should  acquire  the  property 
at  the  compensation  originally  fixed  by 
the  Railroad  Commission  subject  to 
modification  on  account  of  additions  and 
betterments  and  depreciation  subse- 
quently occurring.  It  was  stipulated 
between  the  city  and  the  company  that 
the  net  value  of  the  additions  and  bet- 
terments, after  making  allowance  for 
abandoned  property  and  removal,  was 
$13,416.62.  Depreciation  was  de- 
termined by  the  commission  to  amount 
to  $8,772.93,  leaving  a  net  increase  of 
$4,643.69.  The  company  contended  for 
a  depreciation  of  only  $3,762.82  and 
also  claimed  an  allowance  of  $1,897.96 
for  appreciation  of  plant  by  reason  of 
increased  market  prices  arid  $1,589.01 
as  additional  severance  construction 
coat.  The  commission  disallowed  these 
claims. 


Wireless  Telephony  Between  Paris 
and  London. — In  connection  with  a 
news  service  by  wireless  telephone  from 
the  Eitfel  Tower  in  Paris,  which  is  to 
disburse  financial  and  political  news 
from  all  over  the  world  to  banks  and 
newspapers,  it  is  announced  that  ai'- 
rangements  may  soon  be  made  for 
radio-telephonic  service  between  Paris 
and  London,  so  that  any  Paris  sub- 
scriber can  talk  with  a  person  in 
London  by  way  of  the   Eiffel  Tower. 

The  World's  Great  Waterfalls  as 
Potential  Sources  of  Energy. — In  a 
lecture  at  Faraday  House,  London,  by 
Theodore  Stevens,  who  has  personally 
inspected  all  of  the  world's  greatest 
water-power  sources,  attention  has 
been  again  directed  to  the  magnitude 
of  Niagara's  two  rivals — the  Victoria 
Falls,  on  the  Zambesi,  South  Africa, 
and  the  Falls  of  Yguazu,  in  Brazil,  on 
the  Argentinian  border.  Despite  the 
fact  that  Yguazu  has  a  10,000  ft.  spill- 
way, or  more  than  twice  that  of  the 
two  falls  of  Niagara,  and  that  it  has 
a  drop  of  210  ft.  and  Victoria  one  of 
400  ft.  against  Niagara's  maximum  of 
167  ft.,  the  great  watershed  of  the 
North  American  cataract,  which  drains 
a  quarter  of  a  niidion  square  miles,  or 
two  and  a  half  times  the  area  of  the 
British  Isles,  will,  the  lecturer  agreed 
with  other  authorities,  maintain  for  it 
always  the  first  place  as  regards  total 
potential  horsepower.  Moreover,  both 
the  Yguazu  and  the  Victoria  Palls  are 
in  tropical  countries,  and  consequently 
the  power  available  from  either  differs 
widely  at  different  seasons  of  the  year, 
maximum  power  not  necessarily  coin- 
ciding with  greatest  flow.  Mr.  Stevens, 
as  reported  in  the  Electrical  Times,  is 
in  accord  with  other  investigators  in 
seeing  no  near  prospect  of  develop- 
ment for  either  the  South  American  or 
the  South  African  falls  on  account  of 
their  great  distance  from  the  centers 
of  population. 

More  New  England  N.  E.  L.  A.  Chair- 
men .\ppointed. — In  addition  to  those 
previously  announced,  the  following 
chairmen  have  been  appointed  to  New 
England  Division,  N.  E.  L.  A.,  com- 
mittees for  1921-2:  Taxation  (a  new 
committee),  Bowen  Tufts,  Boston 
(members,  H.  I.  Harriman,  Boston,  and 
R.  W.  Rollins,  Worcester);  purchasing 
agents,  H.  L.  Ogden,  Boston;  customer 
ownership  securities,  William  Gould, 
Boston.  In  the  Commercial  Sections 
the  following  bureau  chairmen  have 
been  named:  Contact,  W.  F.  Abely, 
Boston;  electric  vehicles,  A.  D.  Put- 
nam, Worcester;  lighting,  J.  Daniels, 
Boston;  merchandising,  A.  H.  Allcott, 
Providence;  power,  F.  S.  Root,  Fall 
River;  rates,  A.  E.  Pope,  Boston; 
wiring,  R.  S.  Hale,  Boston.  In  the 
Technical  Section  these  members  have 
been  appointed  to  head  bureaus: 
Prime  movers,  R.  E.  Dillon,  Boston; 
electrical  apparatus,  F.  L.  Hunt,  Green- 
field, Mass.;  hydro-electric  power,  J. 
P.  Mnhoney,  Shelburno  Falls,  Mass.; 
meters,  C.  H.  Ingalls,  Boston;  induc- 
tive interference,  W.  B.  Hopkins, 
Boston;  underground  construction,  C. 
M.  Yale,  Hartford;  overhead  construc- 
tion, W.  P.  Schwabe,  Thompsonville, 
Conn.;  safety  nales,  W.  H.  Blood,  Jr., 
Boston.  As  a  result  of  the  attendance 
by  H.  M.  Parsons,  Palmer,  Mass.,  at 
the  recent  Chicago  meeting  of  the  na- 
tional rural  lines  committee,  it  is 
probable  that  a  divisional  committee  on 
this  subject  will  be  formed  in  New 
England. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Protection  of  Customers  Against  Un- 
just Rates. — Declaring  that  the  prac- 
tical way  to  protect  the  rights  of  both 
the  customer.';  and  the  utility  company 
in  the  case  of  a  contested  increase  of 
rates  is  to  permit  the  rate  complained 
of  to  be  charged  pending  final  deci- 
sion by  the  commission,  subject  to  re- 
fund with  interest  if  the  ruling  be 
against  the  company,  the  New  York 
Supreme  Court  refused,  in  Village  of 
Peekskill  vs.  Peekskill  Lighting  &  Rail- 
road Company,  to  issue  an  injunction 
against  the  enforcement  of  rates  sched- 
uled by  the  utility  company  and  ordered 
the  procedure  just  indicated  to  be  taken. 

Voluntary  Reduction  of  Rates  Below 
Those  Named  in  Contract  Does  Not 
Amend  Original  Terms. — The  Appa- 
lachian Power  Company  did  not,  ac- 
cording to  a  decision  of  the  Virginia 
Supreme  Court  of  Appeals,  amend  its 
contract  with  the  town  of  Pulaski 
(against  which  it  has  brought  suit) 
by  agreeing  with  the  municipal  authori- 
ties ten  years  ago  to  reduce  its  rates 
below  those  named  in  the  contract, 
and  the  company  had  therefore  the 
right  to  restore  its  rates  to  the  figures 
originally  named.  This  decision  is 
based  on  the  fact  that  a  public  utility 
company  may  reduce  its  rates  without 
the  consent  of  the  town,  and  that  a 
resolution  of  the  municipality  ratifying 
such  a  reduction  did  not  bring  about 
an  amendment  of  the  franchise,  which 
could  only  be  accomplished  with  the 
consent  of  both  the  municipality  and 
the  company.     (108  S.  E.  885.)* 

When  Facts  Are  Admitted  Contribu- 
tory Negligence  Becomes  a  Matter  of 
Law. — A  boy  who  climbed  to  the  upper 
chord  of  a  bridge  to  get  a  bird's  nest 
reached  above  his  head  and  grasped  a 
sagging  electric  wire  attached  to  short 
posts  extending  from  the  chord.  The 
boy  was  instantly  killed  and  suit  for 
damages  was  brought  (Austin  vs.  Pub- 
lic Service  Company  of  Northern  Illi- 
nois). The  Supreme  Court  of  Illinois 
has  found  that  the  trial  court  erred  in 
refusing  to  direct  a  verdict  for  the 
company,  because  while  generally  the 
question  of  negligence  or  contributory 
negligence  is  for  the  jury,  when  the 
facts  are  admitted  the  question  becomes 
one  of  law  for  the  court.  In  the  case 
at  issue,  the  Supreme  Court  held,  the 
question  of  defendant's  negligence  in 
the  maintenance  and  operation  of  the 
line  was  for  the  jury,  but  the  boy  was 
not,  as  a  matter  of  law,  exercising 
ordinary  care  for  his  own  safety,  and 
his  own  negligence  was  the  proximate 
cause  of  his  death.  In  the  first  trial 
of  this  suit  the  judge  did  direct  a 
verdict  in  favor  of  the  company,  but 
the  Appellate  Court  reversed  him  and 
remanded  the  case  with  instructions  to 
submit  the   issues   of   fact  to   a   jury. 

•The  left-hand  numbers  refer  to  the 
volume  and  the  right-hand  numl^ers  to  the 
pape  of  the  National  Reporter  System. 


The  second  trial  resulted  as  already  in- 
dicated, and  now  finally  the  Supreme 
Court,  while  holding  that  the  question 
of  the  company's  negligence  was  prop- 
erly submitted  to  the  jury,  determines 
that  none  the  less  the  trial  judge  should 
have  ordered  a  verdict  for  the  defend- 
ant on  the  ground  stated.  (132  N.  E. 
458.) 

Constitutional  Rights  of  Commission 
and  Legislature  Affecting  Regulation  of 
Electrical  CorLstruction. — The  Supreme 
Court  of  Arizona  has  set  aside  the 
finding  of  the  inferior  court  which  in 
State  vs.  Pacific  Gas  &  Electric  Com- 
pany convicted  the  company  of  violat- 
ing certain  statutes  regulating  the 
erection  and  maintenance  of  electric 
poles,  wires,  cables  and  appliances. 
The  Supreme  Court  holds  that  the  exist- 
ance  of  a  constitutional  article  vesting 
power  in  the  Corporation  Commission 
of  the  state  to  regulate  the  matters 
stated  would  not  have  deprived  the 
Legislature  of  the  power  to  pass  a  law 
relating  thereto  if  the  Corporation 
Commission  had  not  exercised  the 
power  vested  in  it;  but  since  the  com- 
mission had  issued  an  order  exercising 
its  functions,  an  act  subsequently 
passed  by  the  Legislature  relating  to 
the  same  subject  matter  was  void.  (201 
Pac.  632.) 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Reward    for  Efficient   Management. — 

In  granting  an  increase  of  rates  to  a 
telephone  company,  the  Ohio  Public 
Utilities  Commission  based  its  action 
partly  on  the  excellent  service  it  found 
to  have  been  rendered  by  the  applicant. 
The  commission  .said:  "It  is  our  judg- 
ment that  honest,  economical  and  effi- 
cient administration  of  the  affairs  of  a 
public  utility  should  be  commended  by 
all  and  should  be  considered  in  deciding 
the  amount  of  a  fair  rate  of  return 
upon  the  company's  property,  since  to 
hold  otherwise  would  be  to  penalize 
economical,  efficient  and  honest  man- 
agement and  encourage  extravagance 
and  lax  methods  in  the  management 
thereof." 

What  Constitutes  a  Public  Utility?  — 
Notwithstanding  the  fact  that  the 
Supreme  Court  of  Idaho  recently  up- 
held the  lower  court  in  its  finding  that 
the  Natatorium  Company  of  Boise, 
which  furnishes  hot  water  for  heating 
and  domestic  purposes,  is  not  a  public 
utility  subject  to  commission  control, 
the  Public  Utilities  Commission  of  the 
state,  which  had  brought  suit  against 
the  company  because  of  the  refusal  of 
the  latter  to  submit  to  such  control, 
and  before  which  hearings  were  re- 
sumed after  the  injunction  originally 
issued  had  been  dissolved,  has  again 
declared  that  the  company  is  a  public 
utility.  The  Supreme  Court's  decision 
was  based  upon  a  stipulation  of  facts, 
and  in  its  latest  decision  the  commis- 
sion asserts  that  different  and  addi- 
tional facts  were  before  it.  so  that  the 
judgment  of  the  court  was  not  binding 
upon  it. 
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Indiana  Public  Utility  Association. — 

The  annual  meeting  of  this  association 
will  be  held  at  the  Indiana  University, 
Bloomington,  Ind.,  on  Jan.  14,  when  the 
members  of  the  association  will  be 
guests  of  the  School  of  Commerce  and 
Finance. 

Providence  Section,  A.  I.  E.  E. — 
"Hydro-Electric  Development  for  the 
Belgian  Congo"  will  be  the  subject  of  an 
address  by  William  Frank  Uhl  before 
the  Providence  Section,  A.  I.  E.  F.,  and 
the  Power  Section  of  the  Providence 
Engineering  Society  on  Tuesday,  Jan. 
3,  at  8  p.  m. 

Engineers'  Club  of  Seattle. — On  Jan. 
1  this  club  will  take  possession  of  the 
quarters  at  Fifth  and  Seneca  Streets 
formerly  occupied  by  the  College  Club. 
This  building  is  well  fitted  up  for  club 
purposes  with  dining,  lounging,  card 
and  billiard  rooms,  library  and  kitchen, 
besides  twenty-two  furnished  rooms 
with  shower  baths  on  the  second  floor. 
An  excellent  schedule  of  entertainment 
and  instruction  has  been  arranged  by 
the  program  committee  for  the  winter 
months.  J.  Thomas  Dovey  is  president 
and  Lyman  T.  Banks  secretary  of  the 
club. 

Section  Me^^tings  of  A.  I.  and  S.  E.  E. 
— January  meetings  of  the  Iron  and 
Steel  association  are  scheduled  as  fol- 
lows: Jan.  7,  Philadelphia,  "Relation  of 
the  Engineer  to  Present  Industrial  Ac- 
tivities," speaker  to  be  announced  later; 
Jan.  14,  Cleveland,  annual  "get  to- 
gether" meeting  and  dance;  Jan.  21, 
Pittsburgh,  safety-switch  exposition; 
.Jan.  27,  Chicago.  "The  Synchronous 
Motor,'  by  Rae  W.  Davi..  Allis-Chal- 
mers  Manufacturing  Company;  Jan.  28, 
Birmingham,  "Value  of  Blast-Furnace 
Gases,"  by  F.  G.  Cutler,  Tennessee  Coal 
&   Iron   Railroad. 


Coming     Meetings     of     Electrical     and 
Other  Technical   Societies 

.\.  I.  E.  E.  Siction  Meetings — I'rovidenoe. 
Jan.  3;  Lehish  Valley.  Jan.  12:  Balti- 
more, Jan.  20 ;  New  York.  Jan.  27 ; 
Salt  Lake  City.  Jan.  27. 

Massachusetts  St-ale  Association  of  Elec- 
trioa!  Contractors  and  Dealers — Spring- 
field. Jan.  5. 

-American  Engineering  Council — Washing- 
ton. Jan.  4-6. 

A.  1.  and  S.  E.  E.  Section  Meetings — Phila- 
dilphia,  Jan.  7:  Cleveland.  Jan.  14: 
T'itisburgh.  Jan.  21  :  Chicago,  Jan.  27; 
l.irniingham,  Jan.  2S. 

Indiana  Public  Utility  Association — Bloom- 
ington,  Ind.,  Jan.  14. 

Western  As.«!ociation  of  Electrical  Inspec- 
tors— Chicago.  J:in.  17-19.  (For  pro- 
gram see  issue  of  Peo.  17.  p.  1243.) 

.\merican  Society  of  Civil  Engineers — Now 
York.  Jan.  1S-1!> 

.V.ssoeiation  of  Municipal  Kleotrioal  L'tilities 
of  Ontario — Toronto.  Jan.   26-27. 

Licluing  Fixture  Pealer.*'  Society  of  Amer- 
ica— Milwaukee.  .Ian.   3o-Foh.  2. 

New  Mexico  Electrical  .\ssoeiation — Albu- 
iiuerque.  Feb.  13-14. 

I'ennsyhimia  State  .\ssooiation  of  El-e- 
trical  Contractors  and  Dealers — Allen- 
town.  Feb.  16. 

.\nurioan  Institute  of  Electrical  Engineers 
—  Miiiwintei-  convention.  New  York 
Cit.v,  Feb.    15-17. 

National  Meter  Committee.  N.  E.  L.  .\. — 
Springfield.  III.,  Feb.  15. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Horace  P.  Liversidge,  assistant  chief 
engineer  of  the  Philadelphia  Electric 
Company,  was  elected  a  manager  of 
the  American  Society  of  Mechanical 
Engineers   at   its  recent   convention   in 


New  York  City.  Mr.  Liversidge  was 
born  in  Norristown,  Pa.,  in  1878,  and 
graduated  from  the  Drexel  Institute 
in  1897.  Immediately  upon  graduation 
he  became  connected  with  the  Edison 
Electric  Light  Company  of  Philadel- 
phia, which  at  a  later  date  was  merged 
with  the  Philadelphia  Electric  Com- 
pany. Mr.  Liversidge  has  continued 
his  association  with  these  companies 
up  to  the  present  time,  his  services 
being  confined  almost  entirely  to  va- 
rious branches  of  the  engineering 
department. 

During  this  period  Mr.  Liversidge 
served  principally  as  assistant  super- 
intendent of  operations  and  assistant 
superintendent  of  station  design,  oper- 
ating engineer  in  charge  of  all  plants, 
and  finally  as  assistant  chief  engineer, 
which  position  he  now  holds.  For  a 
number  of  years  Mr.  Liversidge  has 
been  active  in  various  engineering  so- 
cieties. He  served  as  chairman  of  the 
Philadelphia  Section  of  the  American 
Institute  of  Electrical  Engineers  in 
1916-17  and  as  chairman  of  the  Phila- 
delphia Section  of  the  American  So- 
ciety of  Mechanical  Engineers  during 
the  past  year.  He  has  been  a  member 
of  a  number  of  national  engineering 
committees  and  is  at  present  chairman 
of  the  committee  on  steam  turbines  and 
generators  of  the  Association  of  Edison 
Illuminating  Companies,  having  served 
in  this  capacity  since  1917.  He  has 
also  acted  as  vice-chairman  of  the  prime 
movers  committee.  National  Electric 
Light  Association,  and  as  chairman  of 
the  sub-committee  on  turbines  and 
chairman  of  the  power  station  com- 
mittee of  the  American  Institute  of 
Electrical  Engineers. 


Dr.  E.  P.  Hyde,  who  is  the  new  presi- 
dent of  the  International  Commission  on 
Illumination,  which  met  lately  in  Paris, 
is  director  of  research  and  in  executive 
charge  of  the  Nela  Research  Labora- 
tories of  the  National  Electric  Lamp 
Works  at  Cleveland,  Ohio.  Dr.  Hyde 
organized  the  Nela  Research  Laboratory 
in  1908  and  has  been  responsible  for  a 
great  amount  of  original  investigation 
in  illumination  and  subjects  related 
thereto,  which  has  gained  for  him 
world-wide  renown.  Dr.  Hyde  is  a 
graduate  of  Johns  Hopkins  University, 
from  which  he  also  obtained  his  Ph.D. 
degree  in  1904.  For  eight  years  there- 
after he  was  connected  with  the  Na- 
tional Bureau  of  Standards  at  Washing- 
ton, devoting  much  of  his  attention  to 
the  photometry  of  incandescent  lamps 
and  supervising  the  design  and  instal- 
lation of  the  bureau's  new  photometric 
laboratory.  In  1905  he  visited  a  num- 
ber of  European  laboratories  on  behalf 
of  the  bureau  to  investigate  photometric 
methods  abroad,  but  in  1908  he  re- 
signed as  associate  physicist  of  the 
bureau  in  order  to  take  charge  of  the 
new  physics  laboratory  of  the  associ- 
ated lamp  interests  at  Cleveland.  Dr. 
Hyde  is  a  charter  member  of  the  Illu- 
minating Engineering  Society  and 
served  a  term  as  president  of  the 
society  in  1910. 

Walter  W.  Austin,  the  newly  elected 
president  of  the  Kansas  Public  Service 
Association,  is  a  native  of  Matfield 
Green,  Kan.,  and  was  educated  in  the 
public  schools  of  Emporia  and  grad- 
uated from  the  Kansas  State  Normal 
School.     As    sity   and    county    superin- 


now  owns  and  operates.  He  has  served 
for  five  years  as  secretary-treasurer  of 
the  Kansas  Public  Service  Association 
and  was  elected  its  president  at  the 
recent  meeting  at  Hutchinson.  Mr. 
Austin  has  been  interested  in  political 
affairs  and  was  the  Democratic  candi- 
date for  Congress  from  the  Fourth 
District  of  Kansas  in  1921. 

Robert  Davy,  the  chairman  of  the 
security  holders'  records  committee  of 
the  National  Electric  Light  Association, 
is  of_  English  parentage  and,  though 
boi'n  in  this  country,  he  spent  his  early 
boyhood  in  England,  his  education  be- 
ing acquired  partly  in  London  and 
partly  in  Vermont  and  augmented  by 
home  study.  Mr.  Davy  entered  the  ac- 
counting   department    of    the    General 
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ROBERT  DAVY 

tendent  he  served  in  the  public  school 
field  for  ten  years,  until  in  1907  he 
purchased  an  interest  in  the  properties 
of  the  Home  Light  &  Power  Company, 
operating  at  Cottonwood  Falls  and 
Strong  City,  Kan.  He  afterward  ac- 
quired  the  entire   properties,  which   ho 


Electric  Company  at  Schenectady  in 
1900  and  remained  there  until  1905, 
when  he  went  to  .Jackson,  Mich.,  to 
accept  the  position  of  auditor  for  the 
Commonwealth  Power  Company.  W. 
A.  Foote  was  president  of  the  Common- 
wealth Power  Company  at  this  time 
and  also  of  the  Grand  Rapids  &  Muske- 
gon Power  Company,  of  which  Mr. 
Davy  was  made  auditor  in  1906.  In 
1915  the  Consumers'  Power  Company 
had  taken  over  the  active  operations 
of  the  Commonwealth  Power  Company, 
Grand  Rapids  &  Muskegon  Power  Com- 
pany and  other  concerns,  and  Mr.  Davy 
was  made  assistant  secretary,  a  few 
years  later  becoming  secretary  in 
charge  of  accounting  operations.  His 
term  of  service  with  the  Consumers' 
Power  Company  and  companies  pre- 
ceding it  extends  from  .January,  1905, 
to  the  present  time,  or  about  seventeen 
years.  He  was  elected  to  the  chair- 
manship of  the  security  holders'  rec- 
ords committee  of  the  N.  E.  L.  A.  at 
the  annual  convention  held  in  Chicago 
in  May  of  this  year. 

George  Lee  Hoadley  is  now  head  of 
the  department  of  olettricity  in  the 
School  of  Engineering,  Milwaukee,  Wis. 
Until  last  fall  he  was  engaged  in  teach- 
ing in  Washington  State  College  at 
Pullman,  Wash. 

F.  T.  Wright,  who  recently  resigned 
his  position  as  assistant  chief  mechan- 
ical engineer  of  the  Royal  Siamese 
State  Railways,  has  been  appointed 
chief  electrical  engineer  of  the  Bombay, 
Baroda  &  Central  India  Railway  Com- 
pany, with  headquarters  at  Bombay. 
It  is  proposed  to  electrify  the  Bombay 
suburban  line. 
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Daniel  Fitts,  for  the  last  twelve  years 
head  of  the  electrical  department  of 
the  H.  W.  Johns-Manville  Company, 
Boston,  has  resiRned  to  ko  into  business 
as  a  member  of  Fitts-Morse,  Inc.,  manu- 
facturers' agents,  at  161  Summer 
Street,  in  that  city.  Mr.  Fitts  is  widely 
known  throughout  the  electrical  trade  in 
New  England.  He  is  a  native  of  Haver- 
hill,   Mass.,    and    was    p^raduated    from 


Williams  Ca!|eg'e  in  1900.  For  two 
years  he '  was  'Employed  in  the  traffic 
department  of  the  American  Telephone 
&  Telegraph  Company  at  New  York 
City,  and  then  went  to  Lowell,  Mass., 
where  he  served  for  two  years  in  the 
maintenance  department  of  the  then  ex- 
istent Boston  &  Northern  Street  Rail- 
way. In  1904  he  was  transferred  to  the 
purchasing  department  of  the  company 
at  Boston,  and  in  1909  he  was  placed  in 
charge  of  electrical  sales  at  the  New 
England  headquarters  of  the  Johns- 
Manville  company.  lie  is  a  member  of 
the  National  Electric  Light  Association 
and  of  the  New  England  Sti-eet  Railway 
Club. 

C.  L.  Hancock  has  been  appointed 
sales  engineer  in  the  trolley-wire  de- 
partment of  the  Bridgeport  Brass  Com- 
pany. He  has  been  connected  with  the 
sales  department  of  the  Bridgeport 
Brass  Company  for  the  past  two  years, 
recently  having  had  charge  of  the  com- 
pany's factory  branch  in  Philadelphia. 
Mr.  Hancock  has  had  considerable  ex- 
perience in  railroad  electrification  work 
with  the  Westinghouse  Electric  & 
Manufacturing  Company  and  with  the 
New  York,  New  Haven  &  Hartford 
Railroad. 

Robert  E.  Rae,  who  has  been  con- 
nected with  the  electrical  industry  for 
many  years,  has  taken  charge  of  the  new 
New  York  office  of  the  Connecticut  Elec- 
tric Manufacturing  Companv,  Bridge- 
port, Conn.  The  office  is  at  33  West 
Forty-second  Street.  Mr.  Rae  entered 
the  service  of  the  Western  Electric 
Company  in  1897  and  devoted  his  at- 
tention particularly  to  shipping  service 
and  to  making  special  stock  studies.  In 
this  work  he  has  been  associated  at 
various  times  with  a  number  of  the 
Western  Electric  branches.  In  1908  he 
was  placed  in  charge  of  the  local  house 
for  sales  and  service  in  New  York  City 
and  in  1910  opened  and  managed  the 
Buffalo  house.  Later  the  same  year 
lie  left  the  Western   Electric   Company 


to  join  the  organization  of  Stanley  & 
Patterson,  New  York  City,  as  sales 
manager.  In  1915  he  went  to  the 
Columbia  Graphophone  Company  as  as- 
sistant to  the  general  sales  manager. 
In  March,  1921,  he  returned  to  the  elec- 
trical industry  as  general  manager  of 
the  Northwestern  Electric  Equipment 
Company,  New  York  City.  In  July  he 
resigned  to  enter  business  on  his  own 
account. 

A.  I).  Keene,  formerly  electric  furnace 
engineer  with  the  General  Electric  Com- 
pany at  its  Schenectady  works,  has  be- 
come connected  with  the  Pittsburgh 
Electric  Furnace  Corporation  as  engi- 
neer of  electric  furnace  design  and  ap- 
plication in  the  .steel  and  metal  indus- 
tries. He  has  had  a  number  of  years 
of  practical  experience  in  designing 
electric  furnaces  and  ovens  for  various 
industrial  applications.  His  appoint- 
ment with  the  Pittsburgh  corporation 
is  preliminary  to  a  broadening  out  of 
the  line  of  furnaces  made  by  the  com- 
pany, which  has  heretofore  been  con- 
fined to  melting  and  refining  furnaces 
for  steel,  iron  and  brass,  bronze  and 
.■?lluloid. 

H.  M.  McFarland  has  joined  the  sales 
force  of  the  Simplex  Wire  &  Cable 
Company  as  a  sales  engineer  for  the 
raining  districts  with  headquarters  at 
the  Boston  office  of  the  company.  Mr. 
McFarland  is  a  graduate  of  Ohio  State 
I'niversity,  class  of  1902,  with  the 
degree  of  engineer  of  mines.  After  his 
graduation  from  college  he  was  engaged 
in  railroad  construction  work  for  two 
years.  Following  this  he  spent  fifteen 
years  in  coal  and  metal  mining,  nine 
years  of  that  period  in  engineering 
practice  and  six  years  operating.  In 
1914  he  joined  the  Jeffrey  Manufactur- 
ing Company  as  a  sales  engineer  and 
some  time  later  opened  his  own  office. 
In  the  last  two  years  Mr.  McFarland 
has    been    engaged     in    geological    re- 


searches and  in  the  management  of  oil- 
producing  properties. 

Harold  E.  Morse,  who  is  associated 
with  Daniel  Fitts  in  the  new  Boston 
distributing  house  of  Fitts-Morse,  Inc., 
has  traveled  extensively  in  the  New 
England  electrical  trade.  He  was  bom 
at  Boston  in  1886  and,  after  attending 
the  local  schools  and  Mechanics  Arts 
High  School,  learned  the  trade  of  ma- 


chinist at  one  of  the  Goodyear  shoe 
plants.  In  1905  he  entered  the  Boston 
offices  of  the  H.  W.  Johns-Manville 
Company  as  an  office  boy  and  after  a 
year  of  inside  work  was  transferred  to 
the  road.  He  has  since  been  exclusively 
occupied  in  selling  electrical  supplies 
for  this  house  and  brings  i.0  his  new 
field  an  unusually  wide  acquaintance 
with  the  territory  of  the  New  England 
States. 


Gustaf  Akerlund  of  the  engineering 
firm  of  Akerlund  &  Semmes,  New  York 
City,  died  on  Saturday,  Dec.  10,  after  a 
lingering  illness.  Mr.  Akerlund  was 
born  in  Boras,  Sweden,  in  1879.  He 
was  graduated  from  the  Boras  Insti- 
tute of  Technology  and  later  studied 
in  Germany.  He  came  to  the  United 
States  about  eighteen  years  ago.  He 
was  a  member  of  the  American  Society 
of  Mechanital  Engineers. 

Gustavus  O.  Newman,  chief  engineer 
of  the  San  Joaquin  Light  &  Power 
Company  and  of  the  Midland  Counties 
Public  Service  Corporation,  died  on 
Dec.  6  at  his  home  in  Los  .\ngeles.  Cal. 
Mr.  Newman  was  born  in  Sweden  in 
1844,  was  graduated  from  Carolina 
University,  Orebro.  Sweden,  and  then 
filled  an  engineering  post  on  the 
Swedish  Government  Railroad.  .Arriv- 
ing in  -America  in  1868.  his  first  en- 
gineering problem  was  the  construction 
of  a  Kansas  City  bridge.  Later  he 
was  in  charge  of  several  intricate  en- 
gineering surv'eys.  In  1881  he  entered 
the  service  of  the  United  States  Geo- 
logical Survey,  and  he  was  later  con- 
struction engineer  for  the  .Atlantic  & 
Pacific,  South  Pacific  and  Central 
Pacific  railroads.  In  1897  Mr.  New- 
man was  engaged  as  chief  engineer  by 


the  San  Gabriel  Electric  Company, 
and  when  this  concern  was  purchased 
by  the  Pacific  Light  &  Power  Company 
he  was  retained  as  chief  engineer  of 
the  latter  company.  Mr.  Newman  was 
a  large  factor  in  modernizing  the  hydro- 
electric business  of  the  Southwest. 

Robert  .McKay,  K.C.,  one  of  the  most 
prominent  members  of  the  legal  pro- 
fession in  Toronto,  Canada,  died  in  a 
hospital  in  that  city  on  Dec.  4.  Mr. 
McKay  was  one  of  the  few  lawyers 
who  have  ever  attained  a  clear  con- 
ception of  the  real  meaning  of  the 
power  factor  as  applied  to  the  electric 
light  and  power  industry.  He  had  a 
fundamental  scientific  knowledge  which 
rendered  it  easy  for  him  to  grasp  the 
engineering  questions  involved  in  com- 
plicated cases.  For  several  years  he 
had  been  engaged  in  litigation  involv- 
ing very  intricate  technical  and  legal 
questions  in  controversy  between  large 
power  interests  in  Niagara,  some  of 
these  questions  being  the  outgrowth  of 
emergency  conditions  arising  during 
the  war.  Mr.  McKay  was  born  in 
Toronto  in  1868  and  was  graduated  from 
the  University  of  Toi-onto.  His  large 
technical  knowledge  was  gained  by 
study  and  reading  while  pursuing  the 
profession  of  law. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 

from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Conduit  3Ianuf  acturers  Re-establish 
Warehousing  Charge 

A  NUMBER  of  manufacturers  of  rigid  iron  conduit  have 
raised  the  chai-ge  for  delivery  of  orders  from  ware- 
houses in  Chicago  and  New  York  to  four  points  in  each 
place.  This  warehousing  charge  foimerly  was  six  points 
and  then  was  dropped  entirely  in  Chicago  and  lowered  to 
two  points  in  New  York.  This  move  was  brought  about 
by  the  desire  of  the  manufacturers  to  cover  their  ware- 
house costs  and  to  afford  the  jobber  an  incentive  to  stock 
conduit.  Under  the  old  six-point  system,  jobbers  buying  in 
carload  lots  at  the  mills  were  able  to  undersell  manufacturers 
selling  from  their  warehouses.  About  eight  months  ago 
manufacturers  grew  dissatisfied  with  this  condition  and 
went  to  the  other  extreme.  A  two-point  differential  or 
none  at  all  afforded  jobbers  no  incentive  to  carrj'  large 
stocks  and  the  present  system  has  been  arrived  at  as  an 
attempt  at  a  compi'onilse. 


Dry  Cell  Demand  Reported  Good 

THE  market  for  dry  cells  has  held  up  in  very  good  shape 
all  during  the  year,  according  to  carbon  manufacturers 
interviewed  by  a  representative  of  the  Electrical  World, 
and  during  the  last  four  months  it  has  shown  especial 
activity.  Sales  of  batteries  to  the  automotive  field  are 
reported  to  be  only  slightly  under  those  of  the  previous 
year  in  spite  of  the  fact  that  automobile  production  fell 
off.  Part  of  this  slump  was  taken  care  of  by  greater  use 
of  gasoline  tractors,  farm-lighting  plants  and  stationary 
gas  engines  in  agricultural  regions.  The  telephone  industi^y 
has  been  another  very  large  consumer  of  dry  cells,  and  as 
the  number  of  rural  lines,  which  use  dry  cells  almost  en- 
tively,  is  constantly  increasing  there  is  little  danger  that 
demand  from  that  source  will  fall  off.  The  railroads  have 
come  into  the  market  strongly  since  just  before  the  period 
of  the  threatened  strike,  and  though  it  was  thought  that 
they  had  stocked  up  heavily  at  that  time,  their  buying  con- 
tinues. All  over  the  country  holiday  sales  of  flashlamps 
are  reported  good,  and  this  will  jjrovide  a  large  demand 
for  small  cells  for  replacement  purposes. 


Demand  for  Turbines  and  Generators  Has 
Not  Recovered 

BOTH  production  of  and  demand  for  large  turbines,  gen- 
erators and  motor-generator  sets  have  failed  to  show 
an  improvement  during  the  fall,  according  to  a  large  manu- 
facturer interviewed  by  a  representative  of  the  Electrical 
World.  Not  a  great  deal  of  improvement  is  looked  for 
during  January  and  February,  he  said,  though  it  was  hard 
to  make  an  accurate  prediction  on  account  of  the  large  num- 
ber of  factors  influencing  the  situation. 

"General  industrial  conditions  are  slightly  better,"  was  his 
comment,  "and  this  should  be  followed,  though  not  imme- 
diately, by  improvement  in  demand  f(ir  turbines,  generators 
and  motor  generator  sets.  Central-station  companies  have  not 
been  purchasing  much  on  account  of  the  fact  that  their  indus- 
trial load  has  fallen  off.  This  loss  has  been  partly  made  up  in 
many  cases  by  an  increase  in  residential  and  commercial 
load.  Many  central-station  companies  are  near  their  capac- 
ity, and  an  increase  in  industrial  load  would  mean  orders  for 
the    manufacturers    of    power    equipment. 

"Industrial    sales    also   have    remained    low,   and    little   is 


expected  from  that  source  in  the  near  future.  Many  plants 
during  the  period  of  expansion  were  overequipped  with 
this  machinery,  and  it  will  be  a  long  time  before  production 
can  catch  up  with  machine  capacity.  Some  of  this  equip- 
ment was  in  need  of  repair  or  replacement  when  the  slump 
in  business  came,  but  this  business  has  been  taken  care  of 
pretty  well  already." 

Foreign  business  has  been  fairly  good  recently,  he  said, 
some  large  orders  having  been  received  within  the  last 
month.  Some  of  these  orders  were  obtained  in  the  face  of 
keen  German   competition. 


Heating  Appliance  Prices  Slightly  Lower 

LIST  prices  on  electric  flatirons,  electric  toasters,  air 
-t  heaters  of  the  radiant  reflector  type  and  automobile 
engine  heaters  have  been  lowered  slightly  in  the  Marsh 
patent  license  schedule,  effective  Dec.  31.  Irons  of  3J  lb. 
up  to  6  lb.,  plain  base,  single  heat,  have  been  reduced  from 
$6.75  to  $6.50.  The  vertical  two-slice  toaster,  without  rack, 
has  been  cut  from  .$6.75  to  .$6.50,  and  the  vertical  two-slice 
toaster  with  rack  has  been  changed  from  S7.25  to  .$7.  Air 
heaters  of  the  radiant  reflector  type  have  been  cut  to  the 
following  prices:  300-watt,  8-in.  Ijowl,  $6;  660-watt,  10-in. 
bowl,  $7.50;  660-watt.  12-in.  bowl,  $9;  660-watt,  14-in. 
bowl,  $10.50.  The  automobile  engine  heater  has  been  re- 
duced from  $4.50  to  $3. 


November  Electrical  Exports  Start 
Another  Decline 

ELECTRIC.A^L  exports  for  November,  1921,  totaled  $4,- 
279,351,  the  lowest  total  for  any  month  this  year,  and 
a  decrease  from  the  preceding  month  of  $690,981,  or  almost 
14  per  cent.  October  had  shown  a  slight  upturn,  the  first 
since  March  of  this  year,  and  it  had  been  hoped  that  the 
increase  would  continue,  but  this  hope  has  not  been  i-eal- 
ized.  As  compared  with  November,  1920,  there  was  a  loss 
of  $6,239,277,  or  approximately  59  per  cent,  a  small  part 
of  which  may  be  accounted  for  by  lower  pi'ices.  It  is 
mainly  due  however,  to  very  unfavorable  conditions  in  the 
world  markets,  and  not  much  improvement  may  be  ex- 
pected for  some  months. 

The  value  of  exports  for  the  year  to  Dec.  I  is  still  a 
trifle  ahead  of  the  total  for  the  same  period  of  last  year. 
The   total   value   up   to   Dec.    1,   1921,   is   $90,422,385.   while 


Elcvrn  Monthsrndwl 

■              Nove 

mbrr 

.Nov.,  1020 

Nov.,  I92i 

1920 

1921 

BBllprips          

$615,402 

$.175674 

$5,983,773 

$3,645,065 

CarbonB 

130.447 

30,607 

1,354,038 

40'     39 

Dynamoa  nnd  Kcncratora 

1168.146 

437.057 

6.294,023 

7.221,211 

Fans                                 . 

122.152 

43,479 

1,108,334 

1,241.088 

Hrntinff  and  ctxikinit  ap- 

pHratim 

151.001 

70.155 

1,594.579 

1,563.002 

InsulnlrH  wirp  nnd  pablr 

1.0)5.898 

411,389 

6,907,232 

8,210.921 

Inlcrior-wirinK  wupplirfl. 

326.772 

85.624 

2,943.959 

1,730.249 

Arc  lamp!.      . 

3,564 

2,454 

7.866 

4.333 

f 'arbon-filuniciit    lanipn . 

7,004 

2,599 

94.020 

121.975 

Mrtal-tilnnionl    Iflmpe    .  . 

477,528 

83,046 

3.588.648 

3.003.098 

MaKni'f.if,,  spark  pluKs,  etc. 

304,479 

70.384 

3,287,234 

1,340.185 

Motora  nnd  nipanurine  in- 

Htnirnrnla  .  . 

221,058 

05,254 

2,344.2)4 

2.604.637 

Molora 

1,562.518 

495.966 

11,717,180 

14.405.759 

Rhpfwtals  nnd  pontrollpra 

100.205 

46,381 

1,326.150 

1.010.744 

.S»-itphos 

306.927 

81,193 

3,870.366 

3,927.392 

TflcKraph  nppnrntuH 

106.008 

20,660 

612.193 

949.602 

Trlpph.inci.     . 

477.492 

242,605 

5,554,910 

4,478.155 

TransffiniiPin            

341.545 

285.581 

4.106.831 

7,729.8)8 

All   ollipni          

3.472.722 
$10,518,628 

1,599,245 
$4,279,351 

2«.325,231 

26.705,748 

Total    

$88,8)7,283 

$90,422,385 
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that  for  the  first  eleven  months  of  1920  is  $88^37.283. 
Fi(?ures  on  the  entire  year,  however,  will  undoubtedly  show 
this  standing  reversed  as  December,  1920,  mounted  to  the 
large  total  of  $13,812,251,  and  exports  for  the  current 
month  are   not   liable   to   run  over  $5,000,000. 

Eight  articles  showed  decreases  for  this  eleven-month 
period,  including  batteries,  carbons,  heating  and  cooking 
apparatus,  interior-wiring  supplies,  arc  lamps,  metal-fila- 
ment lamps,  magnetos  and  spark  plugs  and  rheostats  and 
controllers.  Batteries  show  the  largest  decrease,  with 
magnetos  second.  There  was  an  increase  on  ten  articles, 
including  dynamos  and  generators,  fans,  insulated  wire  and 
cable,  carbon  lamps,  meters,  motors,  switches,  telegraph 
and  telephone  apparatus,  and  transformers.  Transformers 
continue  to  lead  the  list  with  the  largest  increase  in  per- 
centage and  amount  being  $3,623,607,  or  about  88  per 
cent  ahead  of  last  year. 

Comparison  of  November  and  October  of  this  year  show 
that  the  past  month  exceeded  October  totals  in  only  four 
items,  carbons,  fans,  insulated  wire  and  cable,  and  tele- 
phones. In  not  a  single  item  did  the  month  surpass  Nov- 
ember, 1920.  The  most  impressive  decrease  from  that 
month  was  registered  by  motors,  which  dropped  from 
$1,562,518  to   $495,966. 

Figures  in  the  accompanying  table  were  received  from 
the  Bureau  of  Foreign  and  Domestic  Commerce,  Washing- 
ton, D.  C.  

Market  for  Carbons  Still  Sluggish 

SALES  of  carbon  products,  such  as  furnace  electrodes, 
illuminating  carbons  and  carbon  brushes,  are  still  slow, 
and  the  total  for  the  current  year  is  estimated  as  consider- 
ably beiow  that  of  1920. 

Low  steel  production,  according  to  the  cai'bon  manufac- 
turers, is  to  blame  for  the  lack  of  demand  for  furnace 
electrodes,  a  large  percentage  of  the  total  production  hav- 
ing been  used  there.  When  things  will  improve  is  more 
or  less  of  a  closed  book.  There  is  foundation  for  the  opin- 
ion that  the  first  six  months  of  1922  will  be  much  like  the 
last  four  montlvs  of  1921.  At  any  rate,  as  one  carbon 
manufacturer  expressed  himself,  the  capacity  of  the  steel 
industry  is  far  ahead  of  normal  peace  demand,  and  it  will 
be  a  long  time  before  there  will  be  urgent  need  for  a  great 
deal    of   new    equipment. 

The  slump  in  the  motion-picture  business  has  hit  the 
production  of  illuminating  carbons  severely.  Theaters  in 
many  cities  have  been  closed  down  permanently  or  are  open 
only  twice  a  week.  Prospects  of  a  revival  are  considered 
bright,  however.  American  manufacturers  are  said  to  have 
brought  their  product  now  to  a  higher  standard  of  quality 
than  the  foreign-made  carbon,  though  before  the  war  the 
opposite  was  the  case  and  foreign  manufacturers  obtained 
a  large  part  of  the  business. 

General  industrial  and  automotive  industry  conditions 
have  been  followed  by  a  drop  in  the  demand  for  carbon 
brushes.  Central-station  companies  have  been  buying  fairly 
well,  though  not  at  a  normal  rate.  Improvement  is  looked 
for  here  in  the  spring. 


Electrical  Toy  Manufacturers  See  Good 
Year  Ahead 

MANUFACTURERS  of  electrical  toys  have  expressed 
themselves  as  satisfied  with  the  business  of  the  holi- 
day season  just  past  and  are  expecting  a  good  year  during 
1922  on  account  of  the  small  carry-over  they  say  prevails 
among  dealers  and  jobbers.  The  business  of  the  present 
season,  they  assert,  might  have  been  from  10  to  15  per 
cent  larger  than  it  actually  was  if  jobbers  and  dealers  had 
been  willing  to  stock  generously  six  weeks  ago.  The  gen- 
eral tendency  of  the  dealers  has  been  to  purchase  on  a 
hand-to-mouth  basis,  and  the  same  attitude  was  taken  by 
the  jobbers. 

These  stocks,  it  is  the  claim  of  the  manufacturers,  were 
auickly  cleaned  out  and  more  ambitious  orders  were  sent  in. 
By  the  week  before  Christmas  re-orders  were  flowing  in  to 
the  manufacturer  in  such  volume  that  part  of  them   had 


to  be  left  unfilled.  One  manufactarer  stated  that  50  per 
cent  of  the  orders  received  after  Dec.  15  could  not  be  fiUed 
out  of  stock  and  had  to  be  cancelled. 

Jobbers  defend  their  policy  of  ordering  sparingly  by  say- 
ing that  the  trend  of  the  season  could  not  be  foretold  and 
that  a  "safety  first"  attitude  necessarily  had  to  be  followed. 
As  a  matter  of  fact,  both  producers  and  distributers  un- 
derestimated the  season,  the  former  not  having  manufac- 
tured for  stock  as  heavily  as  should  have  been  done. 

The  business  of  the  year  as  a  whole,  it  is  estimated,  will 
run  about  80  per  cent  of  last  year's.  This,  one  manufac- 
turer stated,  is  about  20  per  cent  ahead  of  the  business 
done  by  the  makers  of  non-electric  toys  on  a  relative  basis 
of  the  production  engaged  in  each  industry.  The  truth  of 
this  would  indicate  that  electric  toys  find  their  appeal 
among  people  who  can  atford  to  buy  despite  bad  business 
conditions  and  also  that  their  popularity  is  gaining.  There 
were  very  good  sales  of  the  large  train  sets,  the  retail 
selling  price  of  which  is  high.  Low  stocks  in  the  hands 
of  jobbers  and  dealers,  as  shown  by  the  volume  of  last- 
minute  re-orders,  has  encouraged  the  manufacturers,  and 
plans  are  being  made  to  send  salesmen  out  early  in  the 
season  to  take  advantage  of  this  condition. 


New  Fan  Prices  Are  Lower 

NEW  net  retail  prices  on  fans  of  certain  makes  have 
just  been  announced  and  show  a  reduction  of  from 
2  per  cent  to  14  per  cent  on  the  various  types  from  last 
year's  prices. 

Contracts  for  fans  for  the  coming  year  have  not  yet 
been  submitted  but  are  expected  to  go  out  soon.  There 
are  prospects  for  a  good  year  as  the  carry-over  from  last 
summer  is  small.  Manufacturers  state  that  distributers 
nevertheless  do  not  show  much  inclination  to  order  gen- 
erously for  the  opening  of  the  season. 


Metal  Market  Situation 

THE  domestic  copper  market  is  quiet,  but  proaucers  are 
satisfied  on  account  of  the  continued  foreign  buying. 
Thus  there  is  little  necessity  for  concession  to  the  domestic 
buyer  and  no  incentive  to  cut  prices,  though,  on  the  other 
hand,  cessation  of  domestic  buying  has  had  enough  effect 
on  the  market  to  prevent  price  increases  of  any  moment. 
A  quotation  of  14  cents  per  pound  delivered  for  .lanuary 
shipment,  or  under  14i  cents  per  pound  for  shipment  over 
the  first  quarter  of  ne.xt  year,  ruled  during  last  week.  One 
or  two  small  producei-s  are  understood  to  .have  quoted 
February  and  March  deliveries  in  exceptional  instances  at 
132  cents  delivered.  It  is  reported  that  some  wire-draw- 
ing companies  who  are  bidding  on  wire  shipments  for  next 
year's  shipment  are  in  the  market  for  copper  but  are  unable 
to  buy  under  14  cents.  Export  buying  is  prominent  owing 
to  the  lack  of  domestic  sales.  During  the  first  three  weeks 
of  December  exports  from  the  port  of  New  York  alone 
amounted  to  nearly  41,000,000  lb.,  and  the  prospect  is  that 
the  total  for  the  month  may  equal  that  of  November,  the 
largest  of  the  current  year. 


NEW  YORK  METAL  MARKET  PRICES 

Dec.  I«.  1921  Dec.  26.   !''2I 

Coppor                                                                           £             s         d  £         s          d 

Loudon,  standard  spot 66            17        6  66        IS          0 

Cents  per  Pound  Cents  per  Pound 

PrimeLako 13.87!         '  U.871 

Klectrolytic 13.75  13.75 

Casting 13.00  13.00 

Wircbase 15.00— li   25  15.00—15.25 

I.o.'\d.  .\m.  S.  &  R.  Co.  price 4.70  4.70 

Antimonv 4   50  4.50 

Nickel,  ingot    41.00  41.00 

Shrt^t  line,  r.  o.  b.  smelter. . .                                         ».00  «  50 

Zinc.spot 5.20—5  25  5.15—520 

Tin.Straits 33  50  32  62} 

.Muminum.  98  to  99  per  cent !«  00  19  00 

OLD  METALS 

Cents  per  Pound  Cents  per  Poand 

Heavv  copper  and  wire 11.00—11.50  1200 

Brass",  hea^n,- 5.00—  5   37J  5  25—5.58 

Bn>ss,IiKht: 5.00—5   121  487)— 5.00 

Lead,  hea^•>•                                 4.0O—  4I2J  4  00—  4   I2J 

Zinc,  old  scrap                             2.50-2  75  2.50-2.75 
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The  Week 

I>  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening  of  Business  on  Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


A  LAST-MINUTE  rush  of  Christmas  buying  cheered 
electrical  jobbers  and  retailers  last  week,  and  reports 
from  various  sections  of  the  country  show  that  while  the 
volume  will  be  below  that  of  last  year,  the  season  still  has 
been  satisfactory.  Shortages  of  some  appliances  occurred 
here  and  there,  toasters,  percolators  and  waffle  irons  being 
conspicuous  examples,  but  all  in  all  holiday  stocks  were 
found  to  be  sufficient.  There  is  very  little  carry-over  and 
jobbers  thus  have  a  pleasant  prospect  for  next  year. 

Outside  of  this  class  of  business,  the  week  proved  dull, 
a  condition  the  inventory  period  explains.  This  is  the  cause 
of  little  worry,  for  the  eyes  of  all  branches  of  the  industry 
are  turned  toward  the  new  year.  The  opinion  is  heard  from 
jobbers  as  far  apart  as  New  York  and  California  that  after 
Jan.  15  the  gradual  improvement  of  the  last  few  months 
can  be  expected  to  get  under  way  again. 

Price  changes  of  consequence  are  lacking.  Boston  reports 
a  stronger  market  on  rubber-covered  and  weatherproof  wire 
and  a  weaker  one  on  rigid  conduit.  Code  wire  has  dropped 
about  10  per  cent  in  Portland,  and  the  flexible  armored 
conductor  market  is  strengthening  in  Seattle. 

NEW  YORK 

A  rush  of  Christmas  business  cheered  the  electrical  trade 
last  week,  and  jobbers  generally  report  that  the  volume 
of  sales  has  been  larger  than  had  been  expected.  It  did 
not,  of  course,  equal  the  holiday  business  of  last  year,  but 
it  has  enabled  both  the  jobbers  and  the  dealers  to  move  a 
great  deal  of  stock  that  had  been  held  over.  A  slight 
shortage  was  experienced  on  a  few  items  of  electrical 
devices,  toasters  and  percolators  being  rather  scarce  at  the 
last  minute. 

With  the  end  of  the  year  at  hand  the  trade  is  busy  with 
inventories  and  the  usual  lull  in  general  business  conditions 
is  apparent.  Careful  buying  of  wiring  material  and  sup- 
plies is  the  rule.  These  conditions  are  expected  to  prevail 
until  the  middle  of  January,  when  some  jobbers  believe  that 
business  will  open  up  rapidly.  Others  are  more  conserva- 
tive and  do  not  look  for  any  marked  mcrease  before  the 
latter  part  of  February.  Present  indications,  however, 
point  to  better  business  as  building  is  on  the  increase  in 
both  the  commercial  and  the  outlying  districts. 

Conduit. — Prices  remain  unchanged  this  week  with  the 
demand  light.  Jobbers'  stocks  are  moderate  in  all  sizes 
and  orders  are  being  placed  by  contractors  only  for  their 
immediate  requirements.  The  following  prices  were  quoted 
this  week:  For  J-in.  black  pipe  in  2,.'J00-ft.  lots,  $46;  ij-in., 
$.59,  and  1-in.,  $8.5  per  1,000  ft.  Galvanized  pipe  in  the 
same  sizes  and  quantity  was  quoted  respectively  at  $51,  $66 
and   $94   per    1,000   ft. 

Rubber-Covered  Wire. — Buying  of  wire  is  of  a  hand-to- 
mouth  nature.  The  stiffening  in  price  last  week  dof.s  not 
seem  to  have  stimulated  sales.  No.  14  rubber-covered  is 
quoted  from  $6.50  to  $6.;).'?  per  1,000  ft.  in  5,000  ft.  lots. 
Jobbers'  stocks  generally  are  good  and  in  some  instances 
laree,  whirh  has  a  tendency  to  hold  pricss  close  to  the 
previous   level. 

Flexible  Armored  Conductor. — The  market  for  this  ma- 
terial is  holding  up  well  as  a  result  of  activity  in  residential 
building  in  the  suburban  towns.  No.  14,  two-wire,  single- 
strip,  is  quoted  at  $15  per  1,000  ft.  and  double-strip  at 
$47  per  1,000  ft  in  lots  of  that  quantity.  Jobbers'  stocks 
art  spotty. 


Metal  Molding. — Demand  for  this  material  is  moderate 
and  jobbers'  stocks  generally  are  small.  The  three-wire 
size  is  quoted  at  ?5.60  per  100  ft. 

Lamp  Cord. — Prices  remain  unchanged,  principally  be- 
cause of  fairly  large  stocks  in  some  jobbers'  hands.  No.  18 
cotton,  twisted,  is  quoted  at  $12.90  per  1,000  ft.  and  the 
parallel  at  $15.60  per  1,000  ft.  in  lots  of  that  quantity. 

Heating  Appliances. — The  holiday  demand  for  household 
devices  has  moved  a  large  quantity  of  appliances,  and  the 
trade  is  very  well  satisfied,  with  the  volume  of  business 
this  year  in  view  of  general  conditions.  Stocks  held  over 
from  last  year  have  been  pretty  well  cleaned  up,  and  the 
last-minute  rush  of  orders  found  some  shortage  of  toasters 
and  percolators. 

Vacuum  Cleaners. — There  has  been  an  active  demand  for 
cleaners,  and  this  seems  to  be  the  only  one  of  the  larger 
appliances  which  is  moving  well  at  this  time. 


CHICAGO 

Christmas  buying  has  overshadowed  many  of  the  more 
stable  products  this  week,  since  selling  of  wiring  materials 
has  slowed  up.  Dealers  report  a  very  active  sale  of  elec- 
trical appliances  selling  under  $20.  Of  the  heating  appli- 
ances, reversible  toasters,  curling  irons  and  percolators  are 
selling  the  best.  On  Dec.  22  the  majority  of  dealers  had 
sold  all  the  Christmas  tree  outfits  and  were  operating  with 
only  a  small  stock  of  electrical  toys.  A  large  demand  for 
the  high-grade  floor  lamps  has  been  noted. 

Wire.— Jobbers  and  dealers  report  a  little  slowing  up  on 
the  call  for  wiring  materials  due  to  active  interest  in  Christ- 
mas goods.  No.  14  rubber-covered  is  quoted  at  about  $6.60 
to  $6.75  per  1,000  ft.  in  5,000-ft.  lots.  Neither  weatherproof 
nor  bare  wire  sales  increased  during  the  week,  although 
prices  remained  firm.  The  weatherproof  still  sells  for  about 
16i  cents  a  pound  in  1,000-lb.  lots,  while  bare  wire  base 
remains  at  163  cents. 

Conduit. — Movement  on  conduit  has  felt  the  same  slowing 
up  as  have  wiring  materials,  but  jobbers  report  a  fair 
trade  for  i-in.  black  pipe  at  $47  per  1,000  ft.  in  5,000  ft. 
lots.     Stocks  in  general  are  suflicient  to  supply  the  trade. 

High-Tension  Equipment. — One  manufacturer  tells  of  a 
sale  of  a  5,000-kva.,  66,000-volt  substation  for  a  steel  com- 
pany. Another  company  announces  the  sale  of  a  900-kva., 
22,000-volt  complete  substation  for  an  anthracite  coal  com- 
pany and  a  2,400-kva.  22,000-volt  outdoor  substation  for  a 
cement  company.  Numeious  inquiries  on  66,000-volt  equip- 
ment, both  in  the  United  States  and  in  foreign  countries, 
are  reported  this  week. 

Vacuum  Cleaners. — Sales  on  cleaners  have  progressed 
slowly  but  steadily,  and  distributers  state  that  their  stocks 
are  large  enough  to  carry  them  ."^afely  over  the  Christmas 
season.  Sales  efforts  are  intensified  on  every  prospective 
purchaser. 

Heating  Appliances. — All  jobbers  and  dealers  express 
their  satisfaction  as  to  the  sales  of  these  appliances. 
Reversible  toasters,  curling  irons  and  percolators  arc  mov- 
ing very  rapidly,  while  open-air  heaters,  heating  pads,  irons 
and  grills  are  also  selling  quite  well.  The  majority  of 
dealers  have  ample  stocks,  but  if  this  present  rate  of  sales 
continues  their  inventories  will  require  less  time  and  effort 
than  usual. 

Christmas-Tree  Outfits. — The  sales  on  these  outfits  were 
so  large  than  on  Dec.  22  many  dealers  reported  their  stocks 
absolutely  depleted.  One  dealer  who  sold  only  about  ten 
outfits  in  1920  states  that  his  ]!)2l  sales  were  over  600,  and 
that  these  outfits  went  direct  to  customers  and  not  to  con- 
tractor-dealers. 

Electrical  Toys. — The  demand  for  electric  railway  sets 
has  been  greater  than  the  supj)ly  and  many  dealers  have 
sold  their  last  toy.  In  general,  other  instructive  elec- 
trical toys  have  had  the  same  rate  of  movement. 

Portable  Lamps. — One  dealer  reports  an  increase  over 
last  year's  sales  of  45  per  cent,  and  he  said  that  his  best 
sales  were  on  floor  lamps  ranging  from  $60  to  $90.  Other 
dealers  state  that  portable  table  lamps  are  moving  in  a  satis- 
factory manner. 
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BOSTON 

The  pre-Chrlstmas  trade  closed  with  excellent  sales  re- 
ported in  smaller  appliances,  moderate  purchases  of  wiring 
supplies  and  many  last-minute  calls  for  stock  to  fill  gaps 
in  retail  supply.  Reviewing  the  year,  jobbers  report  con- 
siderable variation  in  the  volume  of  material  disposed  of. 
One  large  house  states  that  its  "tonnage"  output  exceeded 
that  of  1920,  but  that  for  every  $12  of  receipts  last  year  it 
took  in  but  $8  this  year.  Other  houses  did  less  business  in 
quantities  and  money  in  1021,  but  a  trend  toward  better 
conditions  is  evident,  although  the  waiting  oolicy  on  the 
part  of  buyers  has  not  yet  changed  to  activity.  Stocks 
are  ample  to  meet  demand  in  virtually  all  staple  lines. 

Recent  peak  loads  on  the  Boston  Edison  system  have  sur- 
passed all  previous  records.  Building  and  engineering  eon- 
tracts  in  New  England  for  the  week  ending  Dec.  20  totaled 
$4,131,000,  compared  with  $3,373,000  for  the  same  week 
last  year.  This  total  has  been  exceeded  in  but  two  years  of 
the  last  twenty. 

Wire.- — Rubber-covered  wire  is  firm  in  price  at  $6.75  per 
1,000  ft.  in  5,000-ft.  lots,  and  weatherproof  is  stiffer,  at 
16i  cents  base.  Wire  is  in  increased  demand  for  utility 
reconstruction  service  after  storm  damages.  Very  heavy 
sales  of  twisted-pair  telephone  wire  followed  the  disastrous 
effects  of  the  late  sleet  storm,  which  still  influences  pur- 
chases by  Massachusetts  buyers.  Bare  wire  is  in  light 
demand. 

Motors. — The  year  closes  with  distributers'  sales  running 
in  typical  cases  around  2f>  to  35  per  cent  of  last  year's,  in 
money,  which  is  a  fairly  good  showing  ia  view  of  general 
business  conditions  and  of  the  price  reductions  that  went 
into  effect  in  1921.  Casual  buying  only  characterizes  the 
market  as  the  year  ends,  but  a  better  tone  is  apparent  than 
existed  a   year  ago. 

Lamps. — When  the  records  are  totaled,  it  is  believed  that 
lamps  will  show  a  remarkably  good  year  in  sales  in  this 
district,  compared  with  other  supplies.  The  efforts  of 
retailers  to  market  lamps  of  the  portable  type  have  never 
been  more  energetic,  and  there  is  no  doubt  that  the  co- 
operative exhibit  of  the  Bureau  for  Better  Illumination 
has  stimulated  sales  of  lamps  and  fixtures  for  mercantile 
and  industrial  uses.  Close  competition  for  business  in 
general  has  also  enlisted  the  aid  of  sign  lighting  to  a 
degree  beyond  that  practiced  for  several  years,  old  restric- 
tions no  longer  cutting  any  figure  in  luminous  advertising. 
Pi-otracted  "spells"  of  dull  weather  have  also  helped. 

Flexible  Armored  Conductor. — Fair  sales  are  coming 
through,  with  good  stocks.  Prices  are  sharply  competitive, 
and  even  2,500-lb.  lots  were  moving  at  a  little  under  $43 
per  1,000  ft.  at  the  week  end.  Profits  are  declared  to  be 
very  unsatisfactory  in  this  material. 

Washers  and  Cleaners. — Washer  sales  are  unusually  slow 
for  this  period  and  cleaner  sales  ai-e  only  a  little  better. 
Intensiva  sales  efforts  are  being  planned  for  the  new  year. 

App'iances.- — Hollow  ware,  irons  and  toasters,  as  well  as 
heating  pads,  are  moving  reasonably  well.  In  retail  circles 
less  is  heard  about  prices  as  affecting  purchases  of  these 
lighter  socket  devices.  No  reports  of  shortages  had  come 
in  up  to  Christmas  Eve,  but  stocks  have  been  pretty  well 
cut  into  by  the  holiday  ti-ade  in  concerns  using  top-notch 
sales  efforts  to  move  this  class  of  goods. 


ATLANTA 


Reports  from  retailers  indicate  quite  a  satisfactory  volume 
of  business  during  the  past  ten  days,  though  buying  this 
year  is  on  a  reduced  scale,  with  a  certain  amount  of  bargain 
hunting,  particularly  for  the  class  of  articles  listed  as  lux- 
uries and  toys.  Inci'easing  sale  of  the  appliances  which 
are  used  daily  are  to  be  noted,  flatirons  being  particularly 
good.  Jobbers  report  the  receipt  of  a  fair  amount  of  refill 
orders  for  the  holiday  trade  during  the  past  two  weeks, 
though  this  class  of  business  is  now  practically  complete. 
Orders  for  construction  material  are  almost  exclusively  of 
the  hand-to-mouth  variety,  contractors  purchasing  only  for 
immediate  needs. 

Notice  has  just  been  issued  by  some  of  the  largest  rail- 


roads in  this  section  of  the  lay-off  of  shop  forces  for  a 
ten-day.  period.  Waycross,  Ga.,  will  be  particularly  hard 
hit  because  of  the  reduction  of  600  in  the  working  force  in 
the  shop  of  the  Atlantic  Coast  Line  Railway. 

Wire. — A  price  increase  in  wire  is  effective  this  w^eek, 
the  base  in  rubber-covered  advancing  to  16  cents,  while 
weather-proof  goes  up  50  cents  per  100  lb.  Popular  sizes 
continue  to  move  satisfactorily,  but  larger  sizes  are  some- 
what slow,  with  ample  stocks  on  hand  in  all  sizes. 

Pole-Line  Hardware. — The  movement  has  been  quite  brisk 
for  the  past  two  weeks,  several  of  tlie  jobbers  being  busily 
engaged  in  filling  back  orders  taken  in  the  late  summer. 
The  entire  line  is  reported  to  show  a  fair  to  good  move- 
ment, with  stocks  in  first-class  condition.     Prices  are  steady. 

Cross-Arms. — This  item  is  somewhat  slow,  though  a 
slightly  increased  activity  is  to  be  noted  during  the  past 
ten  days.  The  N.  E.  L.  A.  arm  is  coming  into  more  popular 
favor  among  the  small  central-station  companies  though 
the  demand  for  the  standard  arm  is  still  in  the  majority. 

Mangles. — Like  washing  machines,  these  are  apparently 
dead  for  the  time  being,  though  jobbers  express  optimism 
regarding  the  outlook  for  early  spring  sales.  Local  stocks 
are  heavy  and  no  price  reductions  are  anticipated. 

Flexible  Non-Metallic  Conduit. — Jobbers'  sales  are  still 
below  normal  on  account  of  contractors  having  stocked  up 
heavily  in  the  early  fall.  The  3'2-in.  size  in  lots  of  5,000  ft. 
is  quoted   at  $1.80   per   100. 

F'anelboards. — These  continue  to  make  an  excellent  show- 
ing, there  being  a  growing  tendency  to  install  them  in  all 
commercial  buildings  throughout  the  section. 

Conduit. — The  activity  continues  to  be  quite  satisfactory, 
though  a  price  reduction  of  5  per  cent  is  reported  this 
week.  The  past  ten  days  have  seen  the  largest  volume  of 
sales  in  the  "  in.,  2  in.,  21  in.,  3  in.  and  4  in.  size  of  the 
black  pipe,  with  a  resultant  slight  shortage  in  the  3  in. 
and  4  in.  sizes.     Other  sizes  are  on  hand  in  good  volume. 

Insulators. — Sales  are  hardly  up  to  the  average  in  the 
porcelain  line,  but  rural  telephone  lines  are  taking  a  fair 
quantity  of  the  glass  type.  Jobbers'  stocks  are  in  good 
shape  and  no  change   in  price   is   reported. 


ST.  LOUIS 

The  proximity  of  the  holiday  season  caused  comparatively 
dull  buying  in  wiring  supplies  last  week,  but  this  was  to 
some  extent  offset  by  late  purchases  of  holiday  appliances, 
so  th'at  the  week  as  a  whole  compares  well  with  the  recent 
average.  .Appliances  have  sold  about  as  well  this  year  as 
last,  and  very  small  stocks  will  be  carried  over.  In  fact, 
some  jobbers  have  virtually  no  stock  of  percolaters,  flatirons 
and  curling  irons.  The  new  year  will  start  out  with  just 
sufficient  stocks  of  appliances  to  fulfill  the  jobbing  function 
properly. 

There  is  a  growing  tendency  to  make  municipal  improve- 
ments, resulting  in  inquiries  regarding  generating  equip- 
ment "white  way"  lighting  systems,  and  transmission  ma- 
terials for  extending  central-station  service  to  the  smaller 
towns.  Good  sales  from  this  source  should  be  experienced 
soon  after  the  first  of  the  year.  Some  of  the  larger  indus- 
trial firms  are  also  making  inquiries  on  motors,  having 
under  contemplation  conversion  to  central-station  service 
and  the  building  of  new  factories.  Indications  are  favorable 
for  lower  wages  in  the  building  trades  after  Feb.  1,  and 
a  moderately  good  amount  of  industrial  construction  work 
would  quickly  follow  any  decrease. 

Credit  conditions  are  now  on  a  reasonably  sound  basis 
and  more  liberal  purchases  are  being  permitted.  Jobbers 
still  have  a  few  long-standing  accounts,  but  these  are  being 
gradually  liquidated  and  the  average  time  for  collections, 
all  obligations  considered,  is  now  about  forty-five  days. 

Wire. — Price  confusion  obtains  in  rubber-covered,  quota- 
tions for  No.  14  -varying  from  $6.25  to  Sti.ST  per  1,000  ft 
in  10,000-ft.  lots.  Demand  is  spotty.  The  base  price  on 
weatherproof  is  now  16J  cents  per  pound,  and  that  on  bare 
is  15  cents  per  pound.     Stocks  are  conservative. 

Porcelain. — The  demand  fell  off  somewhat  last  week. 
Residential  wiring   is   seasonally   slower  and   the   increased 
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industrial  demand  has  not  offset  it.  Stocks  of  both  jobbers 
and  contractors  are  in  good  condition.  "Nail-it"  knobs  sell 
for  $19.50  per  1,000  in  barrel  lots.  The  2l-in.  tubes  are 
priced  at  $5.75  per  1,000  and  3-in.  tubes  at  $6.35  per  1,000, 
both  in  barrel  lots. 

Fuses. — Good  business  prevailed  during  the  week,  and 
stocks  have  been  increased  so  that  they  are  more  in  line 
with  the  requirements.  Plug  fuses  with  windows  are  sell- 
ing for  $2.35  to  $2.75  per  100  in  lots  of  1.000  or  more. 
N.  E.  C.  non-renewable,  indicating  cartridge  fuses  sell  as 
follows:  1-anip.  to  30-amp.,  $9.60  per  100;  31-amp.  to 
60-anip.,  $14.40  per  100.  Non-indicating  cartridge  fuses 
are  priced:  1  amp.  to  30-amp.,  $460  per  100;  31-amp.  to 
60-amp.,  $6.90  per  100. 

Lamp  Cord. — Good  sales  of  cotton  cord  continues,  with 
stocks  in  good  shape.  Silk  cord  sales  are  slow  but  showed 
some  improvement  for  the  week.  No.  18  twisted  cord,  in 
5,000-ft.  lots,  has  the  following  prices  per  1,000  ft.:  Cotton, 
$18;  silk,  $24;  No.  18  parallel  silk  is  quoted  at  $27  per 
1.000  ft. 

Conduit. — Sales  were  slower  last  week,  but  the  condition 
of  stocks  has  been  improved.  Following  are  representa- 
tive prices  for  bundle  lots:  J-in.  black,  $4.73  per  100  ft.; 
i-in.  galvanized,  $5.32;  3-in.  black,  $6.20;  !i-in.  galvanized, 
$6.86.  

SEATTLE— PORTLAND 

The  heavy  rains  and  damaging  floods  of  the  week  before 
last  gave  way  this  week  to  snow  and  freezing  weather  in 
the  Seattle  district  and  impeded  business  to  an  appreciable 
extent.  Favorable  weather  in  Portland  has  done  much 
to  stimulate  Christmas  business,  and  it  is  felt  by  merchants 
generally  that  the  volume  this  year  will  equal  that  of  last 
year.  Lumber  production  and  shipments,  together  with 
prospects  for  the  new  year,  continue  favorable.  The 
domestic  lumber  market  is  improving.  Indications  are  that 
some  heavy  buying  by  the  railroads  will  follow  the  open- 
ing of  the  new  year,  and  it  is  generally  predicted  by 
lumber  men  that  the  industry  will  be  restored  to  normal. 

Building  in  Seattle  for  November,  1921,  showed  a  gain 
of  28  per  cent  over  November  of  last  year,  while  in  Port- 
land the  gain  for  the  corresponding  period  is  132  per  cent. 
Industry  in  general  throughout  the  Northwest  seems  to  be 
picking  up.  Exports  for  Portland  for  the  first  ten  months 
of  this  year  show  an  increase  of  6  per  cent  over  the  first 
ten  months  of  last  year,  while  in  most  other  districts  a 
decrease  is  shown.  Thus  a  hsalthy  condition  is  shown, 
although   the   increase   is  small. 

Electrical  apjiliances  have  enjoyed  a  well-sustained  move- 
ment dur'ng  the  holiday  season.  Owing  to  the  impaired 
financial  strength  of  many  retailers  together  with  a  timidity 
born  of  their  recent  bitter  experiences,  shortages  have 
appeared  in  a  number  of  lines  of  holiday  goods.  Jobbers 
in  Portland  report  business  for  the  last  few  days  preceding 
Christmas  very  active  and  fully  up  to  expectations.  Stocks 
are  completely  exhausted  on  waffle  irons  and  curlers,  and 
while  individual  jobbers  are  out  of  certain  other  lines,  they 
have  been  able  to  pick  up  the  goods  needed  from  others 
who  were  well  stock ?d.  From  present  indications  they 
predict  that  the  volume  of  business  will  at  least  equal  that 
of  last  year. 

Lamps. — While  the  demand  for  lamp?  has  been  rela- 
tively good  for  the  past  two  months,  the  total  volume  of 
business  in  the  Northwest  during  1921  is  estimated  at 
approximately  14  per  cent  under  that  of  1920.  This  de- 
crease  is  attributed   to   curtailed   industrial   activity. 

Rigid  Conduit. — Demand  has  been  uniformly  good,  sup- 
ported by  a  satisfactory  building  program.  In  Seattle 
prices  have  been  steady  for  some  weeks.  Present  quota- 
tions are:  J-in.  black.  $6.16  per  100  ft.,  and  J-in.  galvan- 
ized, $6.61  per  100  ft.  in  car  lots.  Conduit  in  Portland  has 
dropped  approximately  3  per  cent.  Prices  are  now:  J-in. 
black,  $6.9r>  per  100  ft.,  and  J-in.  galvanized,  $7.50  per 
100  ft.  in  less  than  10.000-ft.  lots. 

Wire. — Practically  all  code  wires  have  shown  drops  in 
Portland  ranging  anywhere  from  1  to  10  per  cent.  On 
the  other  hand,  No.  14  rubber-covered  wire  shows  a  slight 


advance.     Guy  strand   has   advanced  between   2  and  3  per 

cent. 

Flexible  Armored  Conductor. — Recent  sales  of  this  ma- 
terial in  Seattle  have  been  very  good.  The  market  is 
strengthening.  No.  12,  two-wire,  double-strip,  is  quoted  at 
$56.33  per  1,000  ft.  in  10,000-ft.  lots.  Stocks  are  able  to 
meet   the   demand. 

Farm-Lighting  Plants. — The  selling  campaign  covering 
farm-lighting  plants  in  the  Northwest,  including  Wash- 
ington, Oregon,  Montana  and  northern  Idaho,  extended 
roughly  over  a  period  of  t%vo  and  one-half  months,  begin- 
ning during  the  first  part  of  October.  The  October  cam- 
paign far  exceeded  the  estimates  made  when  the  campaign 
first  began.  It  showed  in  general  a  resumption  in  the 
buying  power  of  the  farmer.  The  results  of  the  November 
and  December  sales  were  far  less  gratifying.  The  failure 
to  duplicate  the  sales  of  the  previous  month  is  largely 
attributed  to  weather  conditions. 


SAN  FRANCISCO 

The  past  week  has  shown  the  usual  intensified  holiday 
rush,  and  it  taxed  nearly  all  dealer  organizations  to  the 
limit.  However,  this  will  not  do  more  than  make  a  Christ- 
mas below  the  average  of  ^he  past  few  years.  Heavy- 
rains  have  caused  a  certain  amount  of  damage,  especially  in 
the  southern  part  of  the  state,  but  they  were  greatly 
needed  and  the  whole  effect  will  be  a  much-needed  assist- 
ance to  the  1922  crops.  The -disarmament  conference  is 
reflected  in  the  buying  of  the  local  navy  yards  and  stations. 

Poles. — Pole  prices  ai'e  now  lower  than  they  have  been 
for  years,  6-in.-top,  30-ft.  round  cedar  poles  selling  for 
$6.35  each  and  7-in.-top,  35-ft.  poles  for  $9.90  each.  These 
prices  have  not  greatly  stimulated  business  yet,  the  only 
orders  reported  being  for  repair  and  maintenance,  but  it 
is  expected  thit  the  spring  will  see  a  fine  business  in  con- 
necting and  distribution  lines. 

Motors. — This  is  the  dull  season  for  motors,  but  the  move- 
ment is  even  slower  than  usual.  From  all  indications  the 
approaching  winter  will  be  rather  dry  and  farmers  will 
have  to  supplement  natural  conditions  by  installing  pump- 
ing plants.  Local  stocks  are  high,  and  there  is  also  con- 
siderable outstanding  stock  in  the  hands  of  motor  agents. 

.\ir  Heaters. — Reorders  on  nearly  all  makes  have  been 
disappointingly  slow,  but  many  dealers  are  now  almost 
sold  out  and  are  expecting  to  reorder  at  the  first  of  the 
year.  The  assorted  order  for  twenty-five  lots  with  a 
discount  of  30  and  7J  per  cent  seems  to  be  the  common 
unit  of  purchase. 

SALT  LAKE  CITY— DENVER 

The  final  week  of  holiday  trade  brought  a  very  satisfac- 
tory volume  of  sales  for  most  dealers.  Electric  appli- 
ances moved  well  and  the  vacuum  cleaner  was  in  high 
favor  with  gift  seekers.  Inventories  will  reveal  depleted 
stocks  on  the  shelves  of  retailers,  which  is  a  promising 
prospect  to  overloaded  jobbers.  An  aggressive  co-operative 
advertising  campaign  has  been  carrier!  through  by  the 
dealers  of  Salt  Lake  City,  with  valuable  electrical  prizes 
distributed  among  the  dozen  or  more  buyers  whose  elec- 
trical purchases  totaled  highest.  The  offering  carried  single 
values  a.s  high  as  $198.  It  is  believed  that  the  drive 
stimulated  considerable  active  interest.  ^ 

There  is  a  concerted  agitation  among  farmers  of  this 
region  for  a  reduced  schedule  of  taxes.  They  complain 
that  while  prices  on  their  products  have  fallen  about  50 
per  cent,  there  has  not  been  a  corresponding  drop  in  pro- 
duction costs.  An  effort  is  being  made  to  secure  a  system 
of  through  freight  rates  to  points  in  Montana,  which,  if 
granted,  will  extend  and  improve  the  jobbing  business  of 
Salt  Lake  City.  The  metal  situation  shows  steady,  though 
slow  improvement.     Copper  is   in   better  demand. 

Klecfric  Mine  Hoi.sts. — Manufacturers  arc  making  demon- 
strations under  varying  conditions  of  the  advantages  of 
electrical  hoists  over  steam  hoists.  One  manufacturer  alone 
reports  in  operation  in.slallations  of  162,000  hp.  in  motor 
drive  for  mine  hoists  in  units  of  250  hp.  and  larger. 
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Wald  Company  Again  Increases 
Direct-Current  Motor  Line 

A  line  of  direct-cuncnt  motors  in 
sizes  between  1  hp.  and  5  hp.  has  been 
added  to  the  production  of  the  Wald 
Electric  Manufacturing  Corporation, 
248  North  Tenth  Street,  Brooklyn,  N. 
Y.  The  company  has  heretofore  con- 
fined its  production  to  fractional-horse- 
power motors.  Production  of  high- 
voltage  generators  and  motor-gener- 
ators for  wireless  service  has  been 
started  also. 


Edison  Storage  Batlety  Sees 
Demand  Improving 

Demand  for  storage  batteries  is  im- 
proving steadily,  according  to  infor- 
mation obtained  from  the  Edison  Stor- 
age Battery  Company.  The  electric 
street  truck  field  has  proved  a  source 
of  much  business  all  during  the  year, 
and  at  the  present  time  sales  are  char- 
acterized as  excellent.  Railroad  buying 
has  loosened  up  a  great  deal  recently 
and  batteries  for  car  lighting  are  being 
sold  in  increasing  numbers.  This  in- 
cludes both  new  and  replacement  busi- 
ness. This  field  was  very  slow  all  dur- 
ing the  first  part  of  the  year,  and  when 
the  roads  were  finally  forced  into  the 
market  orders  were  for  good  quantities. 
Business  in  mine-locomotive  batteries 
continues  very  slow,  as  might  have  been 
expected  on  account  of  the  slump  in 
that  industry,  and  industrial  tractor 
battery  demand  is  small  also. 


Simms  Company  Seeks  Southern 
Farm-Light  Business 

Sales  of  farm-lighting  plants  iiave 
been  improving  every  month  this  fall, 
according  to  A.  J.  Poole,  sales  manager 
of  the  Simms  Magneto  Company,  East 
Orange,  N.  J.,  manufacturer  of  "Home- 
lite"  plants,  and  the  outlook  is  for  in- 
creasingly better  business  during  the 
spring.  Buying  during  the  greater  part 
of  1921  was  held  up,  Mr.  Poole  said, 
by  the  feeling  that  prices  had  not 
dropped  to  their  proper  levels  and  by 
bad  agricultural  conditions.  The  first 
condition  has  been  changed  in  the  last 
two  months,  he  declared,  and  the  public 
is  becoming  convinced  that  pi-ices  are 
close  to  rock  bottom.  Agricultural  con- 
ditions in  many  parts  of  the  country 
have  shown  improvement,  though  others 
are  still  bad,  and  wherever  the  farmers 
are  better  off  sales  are  getting  much 
more  active.  The  South  should  prove 
a  good  field,  he  declared,  as  the  cotton 
market  has  risen  and  intensive  sales 
efforts  there  should  bring  a  good  sales 
total. 

L.  F.  Acker,  assistant  sales  manager 
of  the  company,  is  in  Florida  at  the 
present  time,  and  agents  and  dealers 
will  be  named  in  the  principal  cities 
of  that  state.  The  Simms  company 
until    n    year   ago   manufactured    only 


automobile  ignition  systems  and  auto- 
mobile electrical  accessories.  At  that 
lime  it  decided  to  go  into  the  production 
of  farm-lighting  plants  and  enlarged  its 
manufacturing  space  to  double  its  for- 
mer size.  At  the  present  time  it  is  in 
active   production. 


Engineering  Company  Moves 
to  Larger  Quarters 

The  George  A.  Johnson  Company, 
Inc.,  consulting  engineer,  has  moved  to 
larger  quarters  in  the  building  at  1.50 
Nassau  Street,  New  York  City.  The 
change  was  made  necessary  by  the 
steady  increase  in  scope  and  amount  of 
the  work  of  the  company,  according  to 
Nelson  B.  Wolfe,  one  of  the  members  of 
the  firm.  In  commenting  on  increasing 
business  during  the  last  few  months, 
Mr.  Wolfe  said  that  the  electric  drive 
for  water  supply  and  sewage-pumping 
stations  is  going  on  in  considerable 
amounts. 


Conference  on  Electrical 
Slate  Specificallons 

A  conference  to  discuss  the  testing 
of  slate  to  determine  its  electrical  char- 
acteristics and  the  proper  mounting  of 
it  for  electrical  uses  was  recently  held 
in  Washington  between  United  States 
government  officials  and  representatives 
of  thelStructural  Slate  Company,  Phila- 
delphia. The  Structural  Slate  Company 
represents  a  large  number  of  slate  quar- 
ries in  Pennsylvania.  Since  the  govern- 
ment is  one  of  the  large  users  of  elec- 
trical apparatus  mounted  on  switch- 
board material  this  conference  was  one 
of  the  first  arranged  for.  The  charac- 
teristics and  properties  of  slate  and  its 
applications  were  discussed  in  detail  and 
many  points  were  brought  out  relative 
to  the  testing  of  slate  to  determine  its 
dielectric  properties  and  in  regard  to 
its  mounting.  The  conference  was  at- 
tended by  officials  of  the  Bureau  of 
Mines,  the  Supervising  Architect's  Of- 
fice, War  Department,  Navy  Depart- 
ment, Geological  Survey  and  the  Bureau 
of   Standards. 

In  addition  to  this  conference,  it 
is  announced,  the  structural  service 
bureau  of  the  Structural  Slate  Company 
is  working  on  a  specification  for  slate 
suitable  for  electrical  uses,  a  series  of 
tests  upon  the  physical,  chemical  and 
electrical  properties  of  slate  being 
under  way  at  Lehigh  University.  Other 
conferences  are  to  be  called  to  discuss 
the  results  of  these  tests  and  to  estab- 
lish minimum  requii-ements  which 
should  be  stated  in  specifications  for 
slate  for  electrical  uses.  This  specifica- 
tion is  to  be  submitted  to  the  American 
Society  for  Testing  Materials,  the 
American  Institute  of  Electrical  Engi- 
neers and  the  Underwriters'  Labora- 
tories, in  the  hope  that  it  will  eventually 
be  developed  into  a  national  standard 
specification  to  be  used  by  the  slate  and 
electrical  industries. 


Merger  of  General  Electric 
Jobbers  Off  Temporarily 

Plans  which  wore  being  made  earlier 
this  fall  to  establish  a  basis  upon  which 
to  merge  three  New  York  distributers 
and  one  Newark  distributer  of  the  Gen- 
eral Electric  Company,  it  is  revealed, 
have  been  laid  aside  for  the  time  be- 
ing. The  companies  concerned  were 
E.  B.  Latham  &  Company,  the  Royal 
Eastern  Supply  Company,  the  Sibley- 
Pitman  Electric  Corporation,  all  of  New 
York,  and  the  Tri-City  Electric  Com- 
pany, Newark,  N.  J.  This  latest  devel- 
opment was  brought  about  by  the  belief 
of  several  of  the  interested  parties  that 
the  move  was  not  proper  under  present 
business  conditions  and  also  by  the  dif- 
ficulty of  establishing  a  basis  for  the 
consolidation  which  was  satisfactory  to 
all  concerned.  There  is  a  possibility 
that  the  matter  will  be  taken  up  again 
at  some  later  date  when  business  is 
more  nearly  normal.  The  interested 
companies  serve  a  large  market  along 
the  Atlantic  seaboard,  and  the  capital- 
ization of  the  proposed  merger  would 
have  run  into  very  high  figures. 


Brass  Manufacturers  Elect 
Officers  for  Year 

At  the  December  meeting  of  the 
National  Association  of  Brass  Manu- 
facturers, recently  held  in  New  York 
City,  officers  for  1922  were  elected  as 
follows:  President,  L.  D.  Lownin; 
first  vice-president,  R.  B.  Hills,  and 
second  vice-president,  H.  F.  Albers. 
General  business  conditions  were  dis- 
cussed at  the  convention,  various  dele- 
gates reporting  conditions  fair  to  good 
with  a  higher  tendency  in  the  copper 
market.  That  the  base  prit  •  of  copper 
would  be  1.")  cents  a  pound  by  the  first 
of  March  was  predicted.  Inquiries  for 
brass  products  were  declared  more 
general,  while  orders,  though  small,  are 
more  numerous.  Good  building  condi- 
tions are  anticipated. 

The  report  of  the  standardization 
committee  was  received,  and  the  con- 
vention authorized  the  appointment  of 
delegates  to  the  National  Bureau  of 
Standardization.  About  fifty  delegates 
from  all  parts  of  the  country  attended 
the  convention.  The  next  meeting  will 
be  held  in  Cleveland,  March  7.  8  and 
9.   1922. 


More  Insurance  Companies 
Enter  Electrical  Field 

Announcement  has  just  been  made  by 
the  Maryland  Casualty  Company,  the 
London  Guarantee  and  .Occident  Com- 
pany and  the  Hartford  Steam  Boiler 
Insurance  Company  of  their  intention 
to  write  electrical  machinen,-  insurance. 
Two  other  companies,  the  Ocean  and 
the  Travelers,  announced  their  policies 
a  short  time  ago.  The  Steam  Boiler 
and  Fly  Wheel  Service  Bureau  has  ten 
American  members  and  three  Cana- 
dian. .A.t  a  recent  meeting  it  was  de- 
cided to  enter  the  field  of  electrical 
machinery  insurance  after  Jan.  1,  and 
the  bureau  has  drawn  up  rates  which 
have  been  mailed  to  the  member  com- 
panies. Two  English  companies  operat- 
ing only  in  the  British  Isles  have  been 
writing  this  coverage  for  some  years 
with  success. 

The  electrical  machinery  policy  of 
the  above  three  companies  will  follow 
the  same  lines  of  coverage  as  their 
steam-boiler,    engine    or   flywheel    con- 
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tracts — namely,  against  all  immediate 
loss  or  damage  from  breakdown  of  the 
machine  or  machines,  covering  the  ma- 
chines themselves,  all  other  property  of 
the  assured,  wherever  located,  and  the 
property  of  others  for  which  he  would 
be  liable— and,  furthermore,  will  de- 
fend on  behalf  of  the  assured  any  suit 
against  him  arising  from  breakdown. 
The  policy  may  be  extended  to  cover 
damages  arising  out  of  the  death  or 
injury  of  any  person  caused  by  break- 
down of  the  insured  machinery. 

It  is  the  growth  of  the  use  of  all 
kinds  of  electrical  machinery  in  the 
world  of  power,  according  to  the  an- 
nouncement of  the  Maryland  company, 
that  has  made  the  introduction  of  in- 
surance  of  this   kind   se   important. 


Des  Moines  Jobbing  House 
Under  New  Name 

The  business  of  the  Iowa  Electrical 
Supply  Company,  electrical  jobbers, 
203-5-7  Grand  Avenue,  Des  Moines, 
Iowa,  has  been  taken  over  by  the  Col- 
lins Electric  Company,  according  to  the 
announcement  of  the  new  company. 
The  business  will  continue  under  the 
same  management  and  will  be  located 
at  the  old  address.  John  Collins  is 
president  of  the  company  and  Edward 
T.  Collins  is  secretary  and  treasurer. 


Hot  Flo  Distributing  Faucet 
Water  Heater 

The  distribution  of  the  "Hot  Flo" 
electric  faucet  water  heater  has  been 
taken  over  from  the  Hot  Flo  Faucet 
Corporation,  formerly  at  1,400  Broad- 
way, by  the  Hot  Flo  Electric  Company, 
Seventh  Avenue  and  Thirty-ninth 
Street,  New  York.  The  heater  is  made 
in  a  1,500-watt  size  and  is  intended  for 
household  use.  Arthur  Abrams  is  gen- 
eral manager  of  the  Hot  Flo  Electric 
Company. 


Save  Electric  Corporation  to  Open 
Toledo  Factory 

The  Save  Electric  Corporation,  manu- 
facturer of  incandescent  lamps,  which 
operates  one  factory  at  220-254  Thirty- 
sixth  Street,  Brooklyn,  N.  Y.,  has 
opened  a  factory  recently  completed  in 
Toledo,  Ohio,  and  has  gone  into  pro- 
duction of  incandescent  lamps  there. 
The  Toledo  factory  is  situated  on  prop- 
erty fronting  100  ft.  on  Main  Street 
by  390  ft.  deep.  The  first  un:t  of  the 
plant  to  be  completed  is  70  ft.  x  390  ft. 
and  is  two  stories  high  with  50,000 
sq.ft.  of  floor  space.  As  soon  as  oper- 
ations in  this  first  unit  are  well  under 
way,  it  is  planned  to  add  more  build- 
ings. The  building  just  completed  cost 
about  $12.'i,000  and  is  equipped  with 
about  $200,000  worth  of  special  ma- 
chinery of  the  company's  own  make. 
The  plant  of  the  company  in  Brooklyn, 
is  capable  of  turning  out  about  20,000 
lamps  per  day,  and  the  capacity  of  the 
first  unit  of  the  Toledo  plant  is  about 
the  same,  with  .space  available  to  bring 
this  figure  up  to  25,000  lamps  per  day. 
Between  300  and  400  operators  have 
been  employed  in  Toledo. 

The  corporation  has  representatives 
in  fourteen  cities  and  warehouses  in 
San  Francisco,  New  Orleans.  Minneano- 
lis,  Chicago,  St.  Louis  and  Buffalo.  Dis- 
tribution is  obtained  through  those 
channels.  Max  Ettinger  is  president 
and  .1.  J.  Steinhart?r  is  director  of 
sales  of  the  corporation. 


Too  Much  "Putting  Oflf"  in 
American  Business 

Those  who  are  working  hard  and  in- 
telligently are  getting  results  right 
now,  says  F.  J.  Gottron,  general  man- 
ager of  the  '  P.  A.  Geier  Company, 
Cleveland,  in  an  editorial  in  the  De- 
cember house  organ  of  that  company. 
There  would  be  more  results,  he  con- 
tinues, if  the  rest  of  the  business 
world  would  lay  aside  the  habit  of  pro- 
crastination and  do  now  what  is  being 
put  off  until  after  some  date  in  the 
future. 

"As  a  matter  of  fact."  the  editorial 
says,  "we  Americans  have  a  most  un- 
businesslike habit  of  'putting  off'  our 
opportunities.  In  the  summer  we  put 
off  effort  till  after  the  vacation  period; 
in  the  autumn  we  stall  around  until 
after  Labor  Day  and  then  decide  to 
await  the  outcome  of  elections;  a  lot 
of  us  procrastinate  between  election 
time  and  Thanksgiving;  a  lot  more  put 
off  planning  and  buying  until  after 
the  Christmas  rush,  and  finally  a  few 
weeks  before  Christmas  we  all  settle 
down  to  await  the  first  of  the  year. 

"In  times  like  these  there  is  no  valid 
excuse  for  waiting.  There's  nothing 
to  wait  for.  Business  will  be  as  good 
as  we  make  it,  and  we  can't  make  it 
good  by  procrastinating  and  telling 
ourselves  fairy  stories  about  what  we'll 
do  two  weeks  or  a  month  from  now. 
The  cash  register  rings  when  you  make 
the  sale,  hot  when  you  make  up  your 
mind  that  you're  going  to  make  a  sale 
some  day.  If  we  were  able  to  'ring 
up'  all  the  business  we  promised  our- 
selves to  do,  we'd  all  be  millionaires." 


Fitts-Morse,  Inc.,  Boston  Manu- 
facturers' Representatives 

Daniel  Fitts  and  Harold  E.  Morse, 
formerly  of  the  H.  W.  Johns-Manville 
Company,  Boston,  have  established  a 
new  manufacturers'  representation 
house  to  be  known  as  Fitts-Morse,  Inc., 
with  offices  at  161  Summer  Street,  Bos- 
ton. The  new  concern  will  represent 
I.  P.  Frink,  Inc.,  of  New  York,  manu- 
facturer of  lighting  fixtures  and  equip- 
ment, and  the  C.  &  P.  Electric  Works, 
Inc.,  Springfield,  Mass.,  manufacturers 
of  barrier  panels. 


Bates  Company  to  Manufacture 
Independently 

The  Bates  Manufacturing  Company, 
which  for  the  past  thirty  years  has 
been  a  subsidiary  of  the  Thomas  A.  Edi- 
son Company,  Inc.,  has  announced  that 
it  is  now  branching  out  for  itself  as 
a  separate  and  distinct  company.  The 
new  company  will  continue  the  business 
of  manufacturing  numbering  machines 
and  devices  and  has  recently  moved 
into  a  now  plant  at  Orange,  N.  J.  The 
new  plant,  which  was  formerly  owned 
by  the  Genoral  Electric  Company,  will 
permit  the  Bates  company  to  expand  its 
business  greatly  and  also  to  devote 
more  attention  to  the  repair  and  ser- 
vice departments.  C.  S.  A.  Williams, 
for  several  years  assistant  to  Charles 
Edison,  is  president  and  treasurer  of 
the  company.  S.  M.  Babson,  for  the 
past  ten  years  with  the  National  Lead 
Company,  during  part  of  which  time 
he  was  sales  manager  of  the  die-casting 
department,  is  vice-president  of  the 
Bates  company  in  charge  of  sales. 

The  policy  of  the  company,  according 
to    Mr.    Williams,    will    be    maintained 


along  conservative  lines,  no  radical 
changes  in  selling  methods  being  con- 
sidered. Business  in  the  foreign  mar- 
kets is  to  be  sought.  Production  in 
the  new  factory  has  been  started.  The 
New  York  office  is  at  50  Church  Street, 
where  the  sales  and  service  end  of  the 
business  will  be  conducted.  Mr.  Bab- 
son is  in  charge  of  this  office. 


Mutual  Lamp  Buys  Building 
and  Will  Expand 

The  Mutual  Lamp  Manufacturing 
Company,  New  York,  has  purchased  the 
building  at  Houston  and  Crosby  Streets, 
in  that  city,  part  of  which  it  has  occu- 
pied for  some  time,  and  is  making 
plans  for  expansion  of  its  production. 
The  building  is  seven  stories  high  and 
is  64  ft.  X  120  ft.  It  is  not  planned  to 
use  the  whole  building  at  the  present 
time,  but  10,000  sq.ft.  of  floor  space 
will  be  added  to  the  factory  now,  with 
the  prospect  of  using  more  as  business 
improves. 

Sales  since  the  first  of  September 
have  shown  a  very  gratifying  increase, 
according  to  S.  Phau  of  the  company, 
and  though  1921  production  and  sales 
will  undoubtedly  be  below  those  of  the 
previous  year,  the  total  will  be  a  satis- 
factory one  under  the  conditions  pre- 
vailing. The  next  two  months,  Mr. 
Phau  said,  may  be  e.xpectcd  to  be  slow 
as  they  have  proved  slow  in  previous 
years.  January  and  February,  1919, 
were  slow,  even  though  that  year  was  a 
very  successful  one,  and  as  general 
business  conditions  are  worse  now  than 
then,  correspondingly  low  sales  during 
these  months  will  not  be  surprising. 
Prospects  for  the  year  otherwise,  he 
stated,  appeared  to  be  very  good,  and 
the  company  was  showing  its  faith  in 
the  future  by  enlarging  its  factory 
space  to  some  extent  now  and  providing 
for  greater  expansion  later. 


The  Magnus  Electric  Company,  manu- 
facturer of  plugs  and  other  electrical 
goods,  has  removed  its  oflices  from  109 
Broad  Street  to  113-115  Broad  Street. 
The  company  reports  improvement  in 
sales  and  has  moved  to  its  new  quarters 
in  order  to  secure  increased  space  for 
manufacturing  facilities.  Max  Man- 
heim  is  president  of  the  company. 

The  Chain  Belt  Company,  Milwaukee, 
Wis.,  has  opened  oflSces  at  735  Ellicott 
Square,  Buffalo,  N.  Y.,  and  has  ap- 
pointed T.  E.  Cocker  as  district  man- 
ager of  that  territory.  Mr.  Cocker  for 
ten  years  was  connected  with  the  engi- 
neering department  of  the  New  York 
Central  Railroad  at  Buffalo.  He  is  a 
graduate  of  Rensselaer  Polytechnic  In- 
stitute. 

The  Driver-Harris  Company.  Harri- 
son, N.  J.,  manufacturer  of  electrical 
wire  and  other  wire  products,  is  plan- 
ning to  build  a  new  one-story  building 
to  cost  about  $10,000.  A  new  rolling 
mill,  100  ft.  X  275  ft,  is  being  erected 
by  the  company  at  the  present  time. 

The  Acme  Electric  &  Manufacturing 
Company.  Cleveland,  Ohio,  has  ap- 
pointed the  Corte  Engineering  Com- 
pany, Woolworth  Building,  New  York, 
as  its  sales  representative  in  Connecti- 
cut, New  York  and  Now  Jersey.  The 
Acme  company  manufactures  vertical 
alternating-current  and  direct-current 
motor-gonerator  sets  and  a  complete 
line  of  switchboards  and  chargers  for 
automatic  and  non-automatic  operation 
for  battery  charging. 
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Foreign  Trade  Notes 

NEW  IN.^ULATION  MATERIAL,  DE- 
VELOrED  IN  IT.VI.Y.— Much  int-iest  lias 
bten  aroused  In  Italy  by  tin-  (Uv.lopm.nt 
oe  a  new  insulation  material,  aecoidlnK  to 
reports  received  by  the  Dipartm<-nt  of  I  om- 
merce.  The  material,  which  is  known  under 
the  name  of  "Xillte,"  is  describ.-d  as  a  lesm 
resulting  from  a  chemical  synthesis  and  is 
said  to  be  an  ideal  substance  tor  msulating 
wire  and  other  electrical  apparatus.  The 
material  is  already  being  manufactured  on 
a  large  scale  within  the  city  limits  of 
Vienna  in  a  new  factory,  covering  an  area 
of  22,000  sq.yd. 

USE  OF  ELECTRICITY  IN  LATVIA— 
The  use  of  electricity  as  a  motive  power 
for  industrial  and  agricultural  enterprises 
in  Latvia,  according  to  EU  cirical  ludiitlii's. 
Is  gaining  ground.  As  all  ciial  supplies 
have  to  be  imported  and  owing  to  the  low 
rate  of  exchange,  are  very  costly,  tlio 
Latvians  have  turned  to  water  and  piat 
for  power.  The  chi,f  source  of  water  power 
would  h>-  tlie  Daugava  River,  but  the  cost 
of  it.'i  d,  VI  lepment  is  beyond  the  means  of 
local  entrrinise  and  will  have  to  await  the 
participation  of  foreign  capital.  Several 
limited  liabilitv  and  co-operative  societies 
have  been  formed  with  a  view  of  utilizing 
the  water  power  of  the  smaller  rivers.  The 
proposed  generating  plants  are  estimated 
to  produce  from  500  hp.  to  10.000  hp.  Four 
such  companies  have  already  been  formi-d 
to  utilize  the  water  powers  of  the  rivers 
of  Jugla,  Brasla,  Amata  and  Guata.  all  m 
Livonia.  Courland,  being  mostly  flat  coun- 
try, has  no  rapid  rivers,  but  there  arc 
extensive  peat  bogs  in  the  vicinity  of  vari- 
ous towns.  Electric  generating  plants, 
which  would  use  peat  as  fuil.  are  being 
planni'd  bv  several  communities.  Elec- 
tricity generated  at  these  plants  would  be 
utilized  to  operate  mills  and  small  factoiie..:. 
for  lighting  and  for  driving  agricultural 
machinery. 

ELECTRIC  PLANT  FOR  GRAHAMS- 
TOWN.  SOUTH  AFRICA.— The  City  Coun- 
cil of  Grahamstown.  South  -Vfrica.  the 
Electrician  states,  has  been  authorized  to 
raise  a  loan,  not  to  exefced  £65,000,  to  estab- 
lish an  electric  lighting  system  in  the  city. 
The  municipality,  it  is  understood,  will 
not  ask  for  tenders  btifore  July,  1922. 

HYDRO-ELECTRIC  PROJECTS  IN  NEW 
ZEALAND. — The  great  demand  for  cheaper 
hydro-electric  power  in  New  Zealand,  ac- 
cording to  Commerce  Reports,  has  caused 
the  development  of  hydro-electric  plants  to 
take  preiedcnce  over  all  other  public  work. 
There  is  scarcely  a  district  of  New  Zealand 
where  proposals  for  power  generation  are 
not  under  consideration,  if  not  already  pro- 
vided for  or  included  in  one  of  the  main 
governmimt  schemes.  Among  the  main 
projects  under  way  are ;  Waipori  Falls, 
Dundin  City  Council.  8.000  hp..  to  be  ex- 
tended in  the  near  future  to  16.000  hp.  and 
possibly  to  25,000  hp.  :  Lake  Coleridge, 
Public  Works  Department,  8,000  hp..  to  be 
inc  rea.';e<l  to  16.000  hp.,  with  an  ultimate 
developni4-nt  of  40,000  hp.  ;  Horahora  Rap- 
ids, inst.illed  by  the  Waihi  Gold  Mining 
Companv  and  recently  purchased  by  the 
Public  Works  Department.  8,000  hp..  to  be 
extended  to  10.000  hp.  :  Wairoa  Falls. 
Dominion  Portland  C  ment  Company.  3,000 
hp.  :  New  Plymouth  Borough  Council,  1,000 
hp..  to  be  extended  to  6,000  hp.  ;  Tauranga 
Borough  Council,  Omanawa.  1,000  hp.  and 
possibly  more ;  Hawera  Elictric  Supply 
Company.  600  hp.  There  are  about  twenty 
smaller  "schemes  calling  for  about  3,000  hp., 
and  definite  commitments  have  been  made 
for  other  schemes  as  follows :  Southl.and 
Electric  Power  Board,  8,000  hp.  with  pos- 
sible extension  to  20.000  hp.  ;  Mang.ihoa 
Public  Works  Department.  24.000  hp.  : 
Waikaremoana  Public  Works  Department. 
40.000  hp.,  with  an  ultimate  development 
of  136.000  hp.  (an  initial  development  of 
this  sdieme  provides  for  1,000  hp.  to  be 
taken  bv  the  Wairoa  I'ower  Board)  ; 
Waikato.  !16.000  hp.  Up  to  the  present  time 
eleven  power  boards  have  been  licensed  to 
operate  in  the  following  districts :  South- 
land. Thames  Valley,  Te  Awamutu,  Cam- 
bridge, Ranks  Peninsula,  Wairarapa.  Cen- 
tral (Waikato).  Wairoa,  Springs-EUesmere. 
Westland  and  Ti-voit.  The  complete  scheme 
for  the  Dominion  laid  down  bv  Evan  Parry 
allows  for  a  total  development  of  270,000 
hp. — 160.000  hp.  for  the  North  Island  and 
110.000  hp.  for  the  South  Island.  Efforts 
today  are  in  the  main  concentrated  on  the 
Mangahoa  scheme  for  supplying  the  whole 
of  the  southern  district  of  the  North  Island. 
At  the  present  rate  of  progress,  power 
should  be  available  in  1923  or  1924.  Work 
is  also  proceeding  on  the  Waikaremoana 
and  Waikato  schemes,  which  do  not  appear 
to  involve  any  serious  engineering  difficul- 
ties. 


.Xi:W  HYDRO -ELECTRIC  PROJECT  IN 
IT.M.y. — Some  interesting  details  regarding 
lie-  livdro-'lectric  plant  which  is  in  course 
of  <  onstruction  on  the  River  Sila  in  the 
I'lovince  of  Catanzaro  are  given  in  the 
Novemb<-r  issue  of  Popolo  Rotiiano.  accord- 
ing to  the  Commtrci  H-  ports.  Tlie  Society 
per  le  Forze  Idrauliche  della  Sila  has  re- 
ceived authority  from  the  government  to 
contract  bank  loans  to  the  extent  of  200.- 
000,000  lire,  and  inasmuch  as  the  undertak- 
ing will  cost  mor?  than  500,000,000  lire,  it 
is  proposed  to  interest  private  <-apit.al  In  fur- 
nishing necessary  funds.  Engineer  Omodeo, 
who  has  charge  of  working  out  the  scheme 
for  the  project,  proposes  to  make  use  of  the 
natur.al  topograph.v  of  the  place.  In  addi- 
tion to  being  situated  at  an  altitude  of 
some  1,235  m.,  the  locality  is  furnished 
with  several  natural  basins,  which  after 
the  work  is  completed  will  form  large 
reservoirs.  From  these,  by  two  falls,  one 
597  m.  high  and  the  other  405  m.  water 
power  will  be  utilized  to  develop  electrical 
energy.  Work  has  begun  on  the  larger  of 
the  reservoirs,  and  shops  with  necessary 
machinery  are  in  operation,  together  with 
experimental  work  on  the  geologic  structure 
of  the  place.  Roads  have  been  built  leading 
to  the  site  of  the  works.  The  present  plans 
pr-ovide  for  an  initial  installation  of  67.227 
hp.,  a  second  of  80,960  hp.  and  a  third  of 
20,800  hp.,  making  a  total  of  168,267  hp. 

ELECTRICAL  APPARATUS  TO  BE 
MA.VUFACTCRFJD  I.\  CHIN".\ — The  Elec- 
trical Appliances  Manufacturing  Company, 
recently  organized  according  to  Comwerce 
Reports,  has  purchased  seven'ty-flve  acres 
of  land  in  Soochow,  China,  for  a  site  for 
its  proposed  plant.  Arrangements  have 
been  made  with  the  German  Siemens  Com- 
pany in  Germany  whereby  the  Chinese 
company  will  use  the  Siemens  patents  in 
exchange  for  a  certain  percentage  of 
profits.  The  Siemens  company  will  furnish 
the  Chinese  company  with  a  corps  of  ex- 
perts to  install  and  assist  in  the  operation 
of  the  plant.  The  company  will  manufac- 
ture electric  motors  and  all  kinds  of  elec- 
trical appliances  .suitable  to  the  Chinese 
market.  The  present  capital  is  given  as 
1,500.000  yen  (silver).  S.  T  Sze.  a  brother 
of  the  Chinese  minister  to  \Vashington,  is 
manager   of   the   new   company. 

PROPOSED  WIRELESS  SERVICE  BE- 
TWEEN SWEDEN  AND  FI.\"L.\XD.— .\p- 
plication  for  permission  to  establish  a  wire- 
less telephone  service  between  Finland  and 
Sweden,  according  to  a  report  from  Leslie 
A.  Davi.s,  consul,  has  been  made  by  a 
Helsingfors  company.  If  the  application 
is  granted,  it  is  planned  to  form  a  new 
comi)any  especially  for  operating  the  con- 
cession. Further  details  of  the  project  can 
be  obtained  from  Uie  Electrical  Equipment 
Division  of  the  Bureau  of  Foreign  and  Do- 
mestic Commerce  bv  referrinix  to  file  No. 
40.613. 


X„  27.  eov,  r'ng  it.s  "Radioductor"  high- 
ov.n  and  •Ha.lioductor"  cabinet  ranges; 
bulletin  No.  28.  de-seribing  its  two-hole 
plate  and  electric  range  for  children  and 
also  bulletin  No.  29,  covering  its  "electric" 
steam-pressure    cooker. 

FANS. — The  Robbins  &  Myers  Company, 
Springfield,  Ohio,  has  issued  domestic 
catalog  No.  1177,  covering  the  Robbins  & 
Slyers  electric  fans  for  alternating-current 
and  direct-current  circuits. 

GAS-FILTERING  SYSTEM.  —  A  little 
filter  intended  primarily  for  supplying 
clean  fiue  gas  to  its  COj  recording  equip- 
ment has  recently  been  developed  by  the 
L'ehling  Instrument  Company,  71  Broad- 
way.  New    York   City. 

LIGHT  .METER— Bulletin  No.  343  Issued 
by  the  engineering  department  of  the  Holo- 
phane  Glass  Company,  342  Madison  Ave- 
nue. New  York  City,  describes  the  "Holo- 
phane"    lightmeter. 

RADIO  GENERATORS.— The  Robbins  & 
Myers  Company,  Springfield,  Ohio,  has 
developed  a  new  line  of  high-voltage, 
direct-current  generators  and  motor-genera- 
tors for  service  with  wireless-telephone  out- 
fits. 

RHEOSTATS.— The  Ward  Leonard  Elec- 
tric Company,  Mount  Vernon,  N.  Y..  has 
issued  a  small  booklet  describing  its  vari- 
ous types  of  vitrohm  ( vitreous-enameled  ( 
field  rheostats.  The  company  is  also  dis- 
tributing a  four-page  leafiet  covering  the 
"Ward  Leonard"  automatic  motor  starter, 
counter  EMF  style. 

DISHWASHER  —The  Conover  Manu- 
facturing Company.  331  West  Ohio  Street, 
Chicago,  is  distributing  a  circular  describ- 
ing the  "Conover"  electric  dishwasher. 

CURRENT  T.\P.— Harvey  Hubbell,  Inc.. 
Bridgeport,  Conn.,  is  distributing  bulletin 
17-4a.  covering  the  Hubbell  "Te-Cap"- 
"Te." 

T\^RING  SUPPLIES.— The  Connecticut 
Electric  Manufacturing  Company,  Biidge- 
port.  Conn.,  has  issued  a  new  pocket-size 
catalog  (No.  6),  covering  its  "L'p-to-date" 
electrical  supplies. 

PORTABLE  ELECTRIC  PLANT. —The 
Simms  Magneto  Company,  East  Orange. 
N.  J.,  is  distributing  a  twelve-page  booklet 
describing  its  "Homelite"  portable  electric 
light  ar>d  power  plant.  The  company  Is 
also  distributing  an  eight-page  leaflet  call- 
ing attention  to  the  use  of  the  "Homelite" 
electric   plant   on    poultry    farms. 

CENTRIFUGAL  PUMPS.  —  Bulletin  No. 
123  issued  by  the  Goulds  Manufacturing 
Company.  Seneca  Falls.  N.  Y.,  describes 
and  illustrate.*  the  different  types  of  the 
"Goulds"  steam  turbin,'  driven  centrifugal 
pumps. 

POLYPHASE  MOTOR. —  .\  four-page 
leafiet  distributed  by  the  Wagner  Electric 
Manufacturing  Company,  St.  Louis,  de- 
scribes its  new  "Pow-R-fuU"  polvphase 
motor. 


Foreign  Trade  Opportunities 


SERVICE  METERS  AND  TP..\NSFORMt 
ERS  FOR  P.VLMERSTON,  NEW  ZE.\- 
L.V.N'D. — The  Borough  Council  i,f  Palniei- 
ston  North,  New  Zealand,  Eh  rtrieal  Indus- 
tries states,  is  desirous  of  receiving  tenders 
for  nineteen  50-kva.,  single-phase  trans- 
formers :  one  complete  winding,  high  and 
low  tension,  for  one  leg.  spare  parts  and 
accessories :  also  for  the  following  service 
meters:  Single-phase,  230  volts.  400  5-amp., 
150  50-amp.  and  fifty  15-amp.  meters  : 
three-phase,  balanced-load,  400  volts.  100 
10-amp.,  thirty  25-amp.,  fifteen  50-amp., 
ten  75-amp.  and  five  100-amp.  meters.  The 
original  date  for  receipt  of  the  tenders  was 
Sept.  24,  but  has  been  postponed.  Th,>  date 
for   closing  lias   not   >'et   been   decided   upon. 


New  Apparatus  and  Publications 


W.VTER  HE.\TER.  —  An  electric  water 
heater  for  us,-  with  water  tanks  of  30  gals. 
capacity  or  le.ss  has  been  brought  out  by 
the  n'uraelectric  Corporation.  Highland 
Building,   I'ittsburgh. 

TO.VSTF.R. — The  Ess  &  Ess  Distributing 
Company.  160  North  Wells  Street.  Chicago, 
has  developed  a  reversible  toaster,  which 
can  also  be  used  as  a  grill. 

CLOTHES  WASHER — An  electric  washer 
for  stationarv  tubs,  known  as  the  ".Vurora 
1922."  has  been  developed  bv  Wallace  B. 
Hart.  6  E.ist  Thirty-seventh  Street.  New 
York  City. 

RANGES  AND  COOKERS.— The  H.  G. 
Weeks  Manufacturing  I'onipany.  Hamilton, 
Ohio,  is  distributing  bulletin  No.  26.  de- 
scribing its  lighting  circuit,  cabinet  and 
"master"  electric  ranges  and  lighting  cir- 
cuit hot   plates    and    "cookerettes"  :    bulletin 


New  Incorporations 


THE  EAST  UTICA  ELECTRIC  SUP- 
PLY COMPANY.  INC..  has  been  incor- 
porated with  a  capital  stock  of  J5.000.  The 
directors  of  the  company  are  Frank  A. 
Salerno.  702  Rutgcr  Street  :  Francisco  Cap- 
pelli.  739  Bleecker  Sreet,  and  Woodward 
W.  Guilt.  110  Genesee  Street,  all  of  Utlca. 
N.   Y. 

THE  LONDON  STEAM  TI-RBIN^E  COM- 
P.V.N'Y.  Troy.  N.  Y..  has  filed  articles  of 
incorporation  under  the  laws  of  Massachu- 
setts, with  a  capital  stock  of  $500,000.  The 
company  has  acquired  the  property  of  the 
Steam  Motors  Company  of  Springfield. 
Mas.'s..  and  will  manufacture  st>am  tur- 
bines and  .ipplianccs. 

THE  OKARCHE  (OKI>A.>  LIGHT  & 
POWER  coMP.VNY  has  been  incorporated 
with  a  lapitil  stoik  of  $l'i.e,in  by  George 
C.  Hoebing,  John   Barkstein.  R.  H.  Hunter. 

THE  BLI'MENTHAL  LIGHTING  FIX- 
TURE CO.MP.XNY.  New  York.  N.  Y  has 
been  incorporated  with  a  capital  stock  of 
$25,000  by  .\.  Bernardik  and  I.  Shapiro. 
B.  F.  Schwartz,  305  Broadway,  is  attorney. 

THE  ELECTRIC  DEA'ICES  COMPANY. 
Newark.  N.  J.,  has  been  incorporated  Trlth 
a  capital  stock  of  JlOii.iino  bv  H.  S.  Brown. 
Newark  :  P.  S.  Holsworth.  Rockville  Centre. 
N.   Y.,  and  F.   C.  Nash.   Forest  Hills,  N.   Y. 

THE  TCENOMOR  ELECTRIC  REFRIG- 
EH.VTOR  COMIWNY.  Evan..;ville.  Ind..  has 
been  incorporated  with  a  capital  stock  of 
$50,000  bv  E.  D.  Pellegrin,  .\.  H.  Owen  and 
F.  W.  Rank. 

THE  AT'ROR.V,  fiLflTN  &  FOX  RIVER 
ELECTRIC  COMP.\NY.  .\urora.  111.,  has 
been  in€*orporate<l  bv  J,-^hn  I*  Flannipan 
B    F.  .Vlschuler  and  Ralph  C.  Putnam. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued   Dec.   6,   1921) 

1.398.956.  Electric  Fixture:  .Vrthui-  B. 
.\llworth,  Meriden,  Conn.  .\pp.  filed  Oct. 
L'9.    1920.      Wall   or   ceiling. 

1.398,972.  Chime-Operatixg  .Apparatus: 
Frederick  B.  Little.  Chicago.  111.  App. 
filed   May    23,    1921.      Electromagnetic. 

1.399.005.  Spark  Gap  :  George  B.  Crouse, 
Brooklyn,  N.  Y.  .\pp.  filed  June  14,  1918. 
Radio  transmitting  apparatus. 

1.399.062.  LiGHTixG  Fixture:  Charle.=  R. 
Leimccke,  Detroit,  Mich.  App.  filed  May 
27.  1920.     Semi-direct. 

1.399.066.  Telephoxe  ExcHAXGE  System; 
Fritz  Lubberger,  Berlin-Halensee,  Ger- 
many. App.  filed  Sept.  20,  1915.  Over- 
flow  trunking  systems. 

1.399.083.  Telephoxe  Muffler:  Loui.«  C. 
Scher.  Kew  York,  N.  Y.  App.  filed  -\pril 
21,  1921.     To  prevent  being  overheard. 

1.399.084.  Electric  Coxtrolling  App.^ra- 
TT'.s ;  John  L.  Schermerhorn.  Newark. 
iV.  J.  .-^pp.  filed  Aug.  2,  1920.  To  effect 
variations  of  voltage  or  current  by  small 
increments   over  a   relatively   wide   range. 

1.399,116.  Electrically  CoxTROLLEn  Switch 
Mechanism  :  William  G.  Hartwig.  Chi- 
cago. 111.  App.  filed  July  9,  1917.  Two- 
point  thermostat. 

1.399.120.  Spotlight:  Earl  H.  Howard. 
lx>.~i    Angeles.    Cal.      App.    filed    Aug.    14, 

1919.  Automobile. 

1.399,129.  Dimmer  Switch;  Henrv  F. 
Laub,    Logan.    Utah.      App.    filed    April    5. 

1920.  Push-button    type. 

1.319.1  JO.  Conductor  Clamp:  Samuel  S. 
.Matthews,  Man.-^fleld,  Ohio.  .Xpp.  filed 
April   6,   1921.     Trolley  support. 

1.399.161.  Apparati'S  for  Treating  Arti- 
cles BY  Disruptive  Conduction  :  Frank- 
lin S.  Sm-th,  Philadelphia,  Pa.  App.  filed 
.March  27,  1919.  For  killing  inserts  in 
grain,  beans,  cereals,  furs,  woolens  and 
the  like. 

1.399.162.  Apparatus  for  Treating  PRon- 
ircTs  BY  Disruptive  Conduction:  Frank- 
lin S.  Smith.  Philadelphia,  Pa.  App.  fllid 
.^' ,.t.  4,  1920.  For  the  purpose  of  destrov- 
irg  inrect  life. 

1.399,1  t:.  Electrical  Boileb  :  William  M. 
Whitf.  Milwaukee.  Wis.  App.  filed  Dec. 
23,   1919.      Electrical  steam   boilers. 

l,399.2r;i.  Means  for  Changing  the  In- 
tensity     OF      SlO.NALS      in      RADIODYNAMIC 

REfEiVivo  Systems:  Emory  L.  Chaffee. 
Helmont.  .Mas.q.  App.  filed  July  31,  1917. 
Radio    receiver. 

1,399,254.  System  of  Radiodynamic  Con- 
trol: John  Hays  Hammond,  Jr..  c,!ou<  es- 
ter. Mas.9.     App.  filed  June  30,  191V. 

1,399,268.  Telephonb  Apparatus-  Fritz  V. 
Mansbend'l.  Brooklyn,  N.  Y.  .\pp.  filed 
June  13,  l'iI7.  For  use  by  deaf  prisons 
or  with  loud-t.alklng  apparatus. 

1.399,307.  Electrode  for  Electrical  Wei.d- 
INO  Mackinls:  Thnma.s  E.  Murrav  Jr. 
ard  Joseph  B.  Murray,  Brooklyn.  N.  Y. 
App.  filed  July  3,  1920.     For  wi-lding  pipe. 

1.399.309.  Method  op  anp  Mrans  for  Cnm.- 
isr,    Klfx:trical    Conductors    Whk.n    1n- 

CIJ^lSED    in    Co.VDIITS    OF    CONCRETE    OR    THE 

Like;  Thoma.s  E.  .Murray.  Brooklvn. 
N.  Y.  App.  filed  Jan.  28.  1921.  Material 
or  the  conduit  sufflei-ntly  previous  to 
permit    a    cooling    lir|u:d    lo    seep   through 

l.SJjg.SSn.      EijxrTROMAGNKT ;    T^ulg   Larsen, 

Brooklyn,  N.   Y.     App.  fll-d  Oct.   29.  1918. 

For     the     operation     of    Ih-      swltrhes     of 

motor  controllers. 
1.3''9.3fil.       Control    of    Ei.bctrom aonetic 

Tra.-k   P.hakk  Systems:  Gottlieb  L.  Mey- 

farth.     Geneva,    Switzerland.       App.    filed 

Sept.   18.  1919. 
1.399.120.      Method   of   Mending    Electric 

Resistance      Elements:      Noel      Carrico, 

Sidney.    ,Mont.      App.    filed    Sept,   11.   1920. 

For    spiral    wound    elements. 
l.Sofl.lJg.       Electric     Heater;     Prank     C. 

Hughes.    <-hlcjigo.    III.      App.    filed    Oct.    9. 

1920.     Wire  fixed  In  gro..ve.«  with  eement. 


1.399,502.     Electrical  Protective  Device: 

James  J.   Lodge,   New   York,  N.   Y.      App. 

filed  Dec.   18,   1918.      Prevents  removal  of 

lamp  from  socket. 
1,399,515.      Electric   Water   Heater;    Seb- 

ring   I.    Phelps,   Wilmette,   111.      App.    filed 

Jan.    26,    1920. 
1.399,529.  Weed  Killer:  James  R.  Stewart, 

Minneapolis,    Minn.      .-Vpp.    filed    June    19, 

1919.  Electrically    heated    spike    touched 
to  root  of  weed. 

1.399.531.     Diaphragm  for  Electrolttical 

Cells  :   Richard  Walter,  Villach,  Austria. 

App.   filed  Jan.   30,   1918.     Of  ceramic  or 

the  like  material. 
1.399.545.     Flashlight:  Richard  M.  Eaton, 

Niagara  Falls,  N.  Y.     .\pp.  filed  March  22, 

1920.  Single     unitary     fastening     device 
for   searchlight   caps   and   strip   contacts. 

1,399.560.  Cushion'  Brake;  Frederick 
Hymans,  Glen  Ridge,  N.  J.  App.  filed 
Nov.  27,  1917.  Quick  release  without 
injury  to  the  brake-releasing  mechanism. 

1.399,598.  Flashlight;  William  W.  Ander- 
son, Michigamme.  Mich.  App.  filed  March 
1,   1921.      Hand-driven  generator. 

1.399.605.  Dual  System  of  Electrical 
Coxtrol  Embodying  the  Use  of  Main 
-Auxiliary  Source  of  Current  Supply; 
Edwin  G.  Davi.s,  New  York.  N.  Y.  App. 
filed  Jan.   5.  1918.      For  electric  elevators. 

1.399.664.  System  of  Control  for  Elec- 
tric Motors  Operating  Cranes  and 
Ax'ALogous  .\ppakatus;  William  H.  Scott 
and  John  Bentley,  Norwich,  England. 
App.  filed  Jan.  30,  1920. 

1,399.688.  Electric  Heater;  Samuel  M. 
Carmean  and  James  H.  Carmean.  Kansas 
City.  Mo.  App.  filed  Feb.  25.  1921.  Has 
circulating  fan. 

1.399.695.  Electrical  Testing  Circuits  : 
Charles  S.  Demarest,  New  York,  N.  Y. 
App.  filed  Nov.  6.  1919.  For  testing  tele- 
graph circuits  superimposed  on  telephone 
lines. 

1.399.696.  Moisture  Tester;  Cornelius  P. 
De  Roo.  Flint,  Mich.  App.  filed  Sept.  9, 
1920.  For  determining  the  moisture  pres- 
ent in   grains. 

1.399,722.  Incandescent  Electric  Lamp; 
John  A.  Heany.  New  York.  N.  Y.  .\pp. 
filed  July  29,  1916.  Incandescent  glower 
of   porous   material. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts 
Contemplated  or  Under  Way 


New  England  States 

SOUTH  BREWER.  AIE.  —  Plans  have 
been  prepared  by  Brastow  &  .Son,  operat- 
ing a  local  flour  mill,  for  equipping  their 
mill  for  electrical  operation .  Electricity 
will  be  supplied  by  the  Eastern  Manufac- 
turing Company,  which  has  acquired  (tie 
water-power  rights  heretofore  furnished  for 
hydraulic  power  for  the  mill. 

UNION  FALLS,  ME.— The  Clark  Power 
Company,  Clarks  Mills,  contemplates  the 
development  of  a  hydro-electric  project, 
including  the  construction  of  a  dam  across 
the  Saco  River  at  Union  Falls.  The  dam 
will  be  125  ft  hi^h,  and  have  a  head  of 
from  74  ft.  to  80  ft.  ;  it  will  be  fitted  wltli 
six  flashboards.  The  initial  installation  will 
provide  for  an  output  of  22.000  hp.,  with 
an   ultimate  development  of  30,000  hp. 

TORHlNGT(JN.  CONN. — New  bids  have 
been  asked  for  the  Installation  of  an  orna- 
mental  lighting   ."ystem    on    Main    Street. 


Middle  Atlantic  States 

AMSTKKli.V.M.  N.  Y  — Th>'  .Vdlrondark 
Power  &  Light  Company,  it  ia  reported, 
baa  plans  under  lonslderal'on  for  exten- 
sions and  improvements  during  the  comlnB 
year. 

ARKPORT,  N.  Y.— Tlie  Board  of  Trusti-es 
Is  considering  the  ere,  (i.m  nf  a  tran.'<iiiis.''lon 
line  from  Aritport  lo  Hornell  to  secure  clcc. 
triclty  from  the  Hornell  Rlertrir  Company. 
E|eetrl.-lly  will  also  be  furnished  to  resi- 
dents along  the  route  of  the  proposi'd  line. 
C.  A.   HIgglns   is   president   of  the   board. 

BUFFAIXl,  N.  T.— Bids  will  be  received 
by  the  State  Hospital  Comml.islnn.  Capitol. 
Albany,   until   Jan.    11.   for   renewing   wiring 


and  conduit   (completion  Wards  16,  17   and 
IS).    Buffalo  State  Hospital,  Buffalo.    L.  H. 
Farrmgton   is  secretary   of  the   commission. 

DOLGEVILLE,  N.  Y.— Negotiations  are 
under  way.  it  is  reported,  by  the  Utica 
Gas  &  Electric  Company  for  extensions  to 
Its  lighting  system  from  Dolgeville  to 
Salisbury  Center. 

DUNKIRK,  N.  Y. — Preliminary  plans  are 
under  way  by  the  City  Council,  it  is  re- 
ported, for  a  municipal  power  plant,  to 
cost  about  $500,000.  F.  W.  Ballard,  Swet- 
land  Building,   Cleveland,   Ohio,  is   engineer. 

FAR  ROCKAWAY.  N.  Y.  —  Plans  are 
under  consideration  by  the  Queens  Borough 
Gas  &  Electric  Company  for  extensions 
and  improvemenL's  to  its  electric  power 
plant  on  Clifton  Street  to  cost  about  $35,000. 

w»^h^\.^°5'^-  ^-  Y.— Plans  are  under 
way  by  the  New  Yoik  Edison  Company  for 
50%t°"x  l'"oo"f^"  °{  a  one-story  power  house, 
%,J  ,  .-  ^'-  "^^  P-'^'"'^  Avenue  and  188th 
Wl.'ifihin'  i*^?^^,  ^"5."'  ?150,000.  William 
v\  hitehill,    12   Elm   Street,   is  architect 

NEW  YORK.  N.  Y.  —  Plans  are  being 
prepared  by  F  M.  Schildwachter,  4,130 
f^^S'  ,-^^™>'e.  for  the  construction  of  a 
four-story  ice-manufacturing  plant,  76  ft 
^nclnH,„^'-  °"  .^yebster  .A.venue.  to  cost, 
including  machinery.  about  $1,000,000. 
Wh  &  Wagner,  32  Court  Street.  Brook- 
i>  n.    are   architects. 

Tsl!?H^V?;^?  ,ISL.\ND,  N.  Y.— The  Shelter 
ree»^H,  '*^''"""=-  ^^ht  &  Power  Company, 
r^fj^?"^,  organized,  plans  to  secure  elec- 
n,.^,.^''''""  ^^^  V'"^  Jslana  Lighting  Com- 
t^r^o  \J"??"^  "'^^  submarine  cable  under 
the  South  Ferry  from   Sag  Harbor. 

CoY,3-^'  '"^-  J— 7^"  '^'"*'=»  Gas  &  Electric 
Company    contemplates    the   construction    of 

a  transformer  station. 

c,f'^l?^^'^^'^°y^-  ^-  T.— The  acquisition 
Co^^o.,'"'""?.''']?-'  ?^  ^^'"'  Roonton  Electric 
Company  and  the  United  Electric   Company 

Fle^fX  •'n'"*''''  ^y  ^^t  '^'"•■'"'■'^  a"<i  Somerset 
Electric  Company,  Morristown.  has  been 
approved  by  the  Public  Utility  Commission. 

HANOVER.  PA.— The  General  Gas  « 
!VfiL''"'<f  Company  contemplates  the  in.stall- 
with  H,  '"'1"i?"?.'  '"■-K-h:"*- ry  in  connection 
w  ith  the  establishment  of  its  new  lighting 
equipment    and    electric    products    plant 

HARRISBURG.  PA.— Bids  will  be  re- 
Tan'^l:  "fQoi'^^  ^"'Y''  "f  Education  until 
t^-  ■"•  ^^-~-  '"■"  *he  installation  of  voca- 
tional shop  units  at  the  new  senior  coedu- 
S?reet?  ^-i-f}"  '^''0°'.  =»*  Third  and  Division 
nfrl  A„  ^""f  P'=^"'  '""^'"de  the  construction 
.sec^eta^y."'"  "'  ^ammelbaugh   is 

tion^nfh'*''^^^^."''^-  PA.— The  construc- 
Stree?  is  ?,n!;-''°'"^  Pp^"  !>°"-"^  «"  billow 
.^ireet    is    under   consideration    by    the    Wil- 

sf'r'Jet."''"     ^"'"P='">'-     •'•'^2     North     Third 

PHILADELPHIA,  PA.— The  good  roads 
committee  of  the  Chamber  of  Commerce 
has  recommended  the  in.stallation  of  a  new 
lighting  system  in  Falrmount  Park  Alan 
Park""     '■'     ''^^''^     engineer     of     PairmounI 

WAYNESBORO,  PA.— A  movement  ha.H 
been  st.irted  by  citizens  of  T.eitersburg.  11 
{h  .'''T^in  ''•  '?  ■•^'''^"'•L'  electricity  for  lighting 
the  Mll.Tg.-s  from  the  Waynesboro  Eleetrio 
Company, 

WTT.KTNSBtTRG,  PA.—The  AVilkinsburg 
Ice  Company,  Centre  Street,  is  planning 
to  build  a  new  one-story  ice-manufacturing 
and  power  plant  at  Turtle  Creek,  to  cost 
about   $125,000. 

B.ALTnrORE.  MD.- Property  at  Nanti- 
coke  and  Bay.-ird  Streets.  276  ft.  x  479  ft., 
has  been  acquired  by  the  Consolidated  Gas 
Electric  Light  &  Power  Company,  to  be 
used  some  time  later  for  power-hou.se 
operations. 

BALTnrORR.  MD.— Bids  will  be  received 
at  thi-  offl<  e  of  the  supervising  architect. 
Treasur>-  Department.  Washington.  D  C. 
until  Dee  27  for  the  installation  of  »■ 
electric  liglit  and  power  plant  in  the  United 
States  (Ju.irantine  Station.  Baltimore. 
James  .\.  Welmore,  Washington,  is  actine 
supervising   anhitect. 

PROSTBTTRG.  MD— The  Town  Council 
Is  considering  the  installation  of  eleclrir 
piinip-ng  m.i.hlnery  to  replace  the  steam- 
operated  pumps  now  In  use  at  the  munie- 
ipal  waterworks.  The  Hagerstown  &  Fied- 
erick  EI.etrle  Railwav  Companv  will  fin- 
nish   the   el, .triclty 

BLTTEFIELn.  W  V.\— Plans  have  been 
prepared  hv  th,-  Blue-field  Ice-  &  Cold  .Stor- 
age Company  for  the'  construction  of  a  new 
ice'-m.inufai  tiiring   and   e nM   .estorage  plant. 

WOODSTOCK,  VA— The  Valley  Ughl  * 
I'ower  Company  conte-mplates  rebuilding 
the  portion  of  Its  power  plant  le'centlv  ile- 
stroyed    by    Or- 


1356 


ELECTRICAL     WORLD 


Vol.  78,  No.  27 


WASHINGTON,  D.  C. — The  Bureau  of 
Supplies  and  Accounts,  Navy  Department, 
Washington,  D.  C,  will  receive  bids  for  the 
following;  Until  Jan.  17.  1922,  Mare  Island, 
Schedule  9262 — one  power  unit:  Schedule 
9263 — one  telephone  switchboard.  Until 
Jan.    24,  Schedule   ni31 — -six    Diesel  enfilnes. 

North  Central  States 

lilG  RAPIDS,  MICH. — The  ROKcrs  Dam 
plant  of  the  Consumer.s'  I'owcr  Company, 
six  miles  south  of  Bie  Kapids,  was  recently 
destroved  bv  flie.  The  loss  is  placed  at 
between  $300,000  and  $1(10.000. 

BIG  RAPIDS.  Mini. —The  Tity  Commis- 
sion has  directed  the  eily  manaBer  to  obtain 
estimates  for  the  hiying  of  conduits  for  an 
ornamental  street-lighting  system. 

DAYTON.  OHIO. — Bids  will  be  received 
by  the  Engineering  Division,  Air  Service, 
Dayton,  Ohio,  until  Jan.  9,  1922,  for  fur- 
nishing ninety  generator  control  panel 
assemblies.      (Circular   2293.) 

HIT-'LIARDS.  OTTTO.— Tlie  Ililliards  Light 
&  I'ower  Company  has  filed  notice  of  an 
increise  in  its  capital  stock  from  $10,000 
to   $35,000. 

OSKORN.  OHIO. — The  Dayton  Power  & 
Light  Company  plans  to  install  new  equip- 
ment to  serve  electricity  to  Osborn,  when 
the  village  has  been  removeil  to  its  new 
site.  The  company  has  applied  to  the 
State  Public  Utilities  Commission  for  per- 
mission to  tear  down  the  old  equipment, 

TOLEDO,  OHIO.  —  The  Toledo-Ed'son 
Company,  formerly  the  Toledo  Railways  & 
Light  Company,  plans  to  start  work  April  1, 
1922,  on  the  installation  of  a  28-mile  elec- 
tric tran.smission  line,  to  cost  about  $1,.')00,- 
000.  The  high-tension  cables  will  be  car- 
ried on  20-ft.  steel  towers,  four  of  which 
have  already  been  completed. 

PORTT..\ND,  KT. — The  Portland  CiTic 
Glub  has  taken  steps  to  secure  the  installa- 
tion of  an  ornamental  lighting  system  on 
Portland  Avenue  and  on  Twenty-sixth. 
Street, 

TERRE  H.MTTE.  TND. — Plans  are  under 
way  for  a  one-story  power  house  at  tho 
Indiana  State  Normal  School.  Terre  Haute. 
Shrouds  &  Stoner,  511  Tribune  BuUding, 
are  architects. 

VINCENNES.  IND.  —  Tho  Vincennea 
Electric  Company  sold  recently  under  fore- 
closure to  the  Merchants'  Trust  Company 
of  St  Louis  for  $160,000,  has  been  reor- 
ganized and  has  been  authorized  by  the 
Public  Service  Commission  of  Indiana  to 
issue  $100,000  in  stock  and  $200,000  in 
bonds  for  purchasing  the  electric  ra-.lway 
properties. 

WILLIAMS,  IND. — The  Southern  Indi- 
ana Power  Company.  Bedford,  is  consider- 
ing plans  for  a  new  electric  power  plant 
to  cost  about  $75,000.  Holland,  Ackerman 
Sc  Holland,  106  Liberty  Avenue,  Ann  Harbor 
Mich.,  are  architects. 

CHICAGO.  ILL. — The  Commonwealth 
Power  Company  ha^  purchased  a  site  of 
fifteen  a.cres  in  tho  extreme  northwest 
oiner  of  Indiana  )>om  the  Eggers  Estate, 
on  which  it  w'U  evp>>«ually  erect  a  large 
power  plant  to  aupol  ■  electricity  to  the 
entire  .-^t"  i  belt,  includii.rv  Gary,  Hammond, 
Whi'inrr.  East  Chic  igo  apd  other  cities  in 
India.".a,   and   possibly   in    ■^outh   Ch'.cago. 

HERRI>;.  ILL. — A  sum  >r  $150  noo  has 
beorv  raised  by  citizens  of  Herein  to  guar- 
antee an  extension  o."  i_'ie  traction  lint  ^t 
the  Murphysboro  &  Southeix  Railway  Com- 
pany  from    Carbondale. 

MILW.M'KEE,  WIS.  —  Bias,  It  !»  re- 
ported, are  being  received  for  the  Otto 
Pietsch  Dve  Works.  254  West  Water 
Street,  through  the  Birkholz.  216  Wett 
Water  Street,  for  boilers,  motors  and  othe;- 
equipment  for  its  new  power  house,  40  ft. 
X  60  ft.,  to  be  used  in  connection  with  Its 
plant  now  under  construction  at  Third 
Street   and    Atkinson   A^-nur. 

OSHKOSH.  WTS.  —  Contract  has  been 
riwMi-di'd  to  the  Monroe  Ei  ctric  Company, 
Chicago.  111.,  for  the  install,  'Ion  of  a  street- 
lighting  system  in  Oshkosh.  to  consist  of 
213  concrete  posts  mounted  witli  Novalux. 
lamps,    to   cost   about    $41,000. 

ALTA,  10.W.\. — The  question  of  Issuing 
J;22.nii0  of  electric  light  bonds  Is  under 
consideration.     R.  H.   Wilkinson  Is  clerk. 

CORNING.  IOWA. — Bids,  It  is  reported, 
will  be  received  bv  the  Citv  Council  about 
Jan.  15.  1922.  for  the  construction  of  a 
nuiniiipMl  electric  pow.r  plMOt.  to  cost 
uboul  $60,000.     C.  K.    Munn   is  .ngiiu-er. 

COLT'MBTA,  MO. — The  City  Council  Is 
considering  extensions  to  the  municipal 
<'1.<  trie  light  and  water  plant,  to  cost 
about    $40,000. 

WINSDOR.  MO. — Th<>  Installation  of  an 
ornamental  lighting  system  in  Windsor  la 
under    consideration    by   th»   Town    '^ouncil. 


RISING  CITT.  NEE.— Plans  are  under 
way,  it  is  uniierstood.  for  the  construction 
of  ;i  power  plant  building  in  Rising  City. 


Southern  States 

CHARLOTTE,  N.  C. — The  ."Southern 
Power  Company,  through  its  .subsidiaries 
the  Catawba  Manufacturing  &  Electric 
Power  Company  and  the  Great  Falls  Power 
Company,  has  awarded  contracts  for  the 
construction  of  a  new  hydro-electric  plant, 
including  dam.  power  station  and  equip- 
ment, at  Mountain  Island,  N.  C,  and  a 
new  power  hou.se  at  Great  Falls  S.  C. 
Contract  for  the  Mountain  Island  plant  has 
been  awarded  to  Rhinehart  &  Dennis  of 
Charlottesville,  Va..  at  a  cost  of  $8,000,000. 
About  80,000  hp.  will  be  developed.  Scott, 
Stewart  Jones  Company  of  Greenville  and 
Rock  Hill,  S.  C,  has  been  awarded  contract 
for  the  Great  Falls  plant,  which  will  have 
a  generating  capacity  of  60,000  hp, 

DUNN,  N.  C. — ^The  proposal  to  sell  the 
municipal  electric  system  to  the  Carolinti 
I'ower  &  Light  Company  was  earned. 

DTTRHAM,  N.  C. — Arrangements  have 
been  made  by  the  Durham  Public  Service 
Company  to  issue  $100,000  m  bonds,  the 
proceeds  to  be  used  in  part  for  extensions. 
FATETTEVILLE,  N.  C— The  Cape  Fen- 
Railway  Inc.,  recently  incorporated,  plaiis 
to  build  a  traction  line  from  l;-'^;"' ^V.'''' 
to  Camp  Bragg  on  the  west  of  the  city, 
and  the  mill  villages  on  the  .south.  The 
new  company  succeeds  the  old  Cumberland 
Railway  &  Power  Company.  L.  H.  Couch. 
Raleigh,  is  vice-president  of  the  new 
company. 

lENOIR  N.  C. — A.  M.  Kistlcr.  Morgan- 
town,  is  having  surveys  made  for  the  erec- 
tion of  an  electric  transmission  line  from 
WiWon  Creek  to  Lenoir.  It  is  proposed 
to  utilize  water  from  the  creek  for  the 
development  of  power. 

PILOT  MOUNTAIN,  N.  C. — Bonds  to  the 
amount  of  $40,000  have  been  voted  for  the 
construet'on  of  a  municipal  electric  light 
and  power  plant.  P.  E.  Simmons  is  secre- 
tary of  the  Board  of  Town  Commissioners. 
SOUTHPORT,  N.  C. — The  city  officials 
are  consid'ring  municipal  improvements, 
including  the  installation  of  oil  engines, 
electrical  apparatus,  water  meters,  etc 
S.  I.   Dosher  is  Mayor, 

W\RSAW,  N,  C. — The  City  Council  is 
considering  issuing  $25,000  in  bonds  for 
improvements  to  the  municipal  electric  and 
water   systems. 

VALDOSTA,  GA.  —  Manufacturing  con- 
cerns in  Valdosta,  it  is  reported,  have  de- 
cided to  organize  an  independent  company 
for  the  purpose  .if  building  an  eUctric 
plant.     The  cost  is  estimated  at  $60,000. 

VALDOSTA,  GA.— F.  E.  Hatch.  Albany, 
Ga.,  is  considering  the  development  of  a 
hydro-electric  power  project  at  Banks  Mill 
Pond. 

FORT  ME.\DB.  FLA. — The  installation 
of  a  municipal  electric  plant  is  under  con- 
sideration   by    the    Council. 

MOBTT.,E,  ALA. — The  construction  of  a 
municipal  electric  light  and  power  plant 
in  Mobile  is  under  consideration  by  the 
City   Commissioners. 

HARDY.  ARK.  —  .Application  has  been 
made  hv  .V.  .^ebert,  Tuscumbia,  Ala.,  for  a 
franchis'e  to  install  an  electric  lighting  sys- 
tem and  waterworks  in  Hardy,  .\ik. 

HOT  SPRINGS,  .\RK. — The  City  Council 
is  considering  extensions  to  the  lighting 
system  on  Benton  Street  and  on  Malvern 
Avenue. 

RED  ROCK,  OKLA. — Steps  have  been 
taken  by  citizens  of  Red  Rock  to  establish 
a  municipal   electric  light   plant. 

SIT1>PHUR.  OKL.\. — Bonds  to  the  amount 
ot  $10,000  have  been  voted  for  the  installa- 
tion of  an  orn.amental  lighting  system  in 
Sulphur. 

ED.\'A,  TEX. — The  Edna  Light.  Ice  & 
Water  Company  contemplates  changing  its 
system  !'-om  220  volts,  direct  current,  to 
2,300  volts,  three-phase,  60  cycles.  New- 
equipment,  including  a  120-hp.  Diesel 
engine,  will  be  installed.  The  company 
also  plans  to  increase  the  capacity  of  its 
ice  plant. 

HiO  HONDO,  TEX.  —  Tlie  local  light 
plant,  it  is  reported,  was  recently  destroyed 
by  Are. 

SAN  A  N'TONIO.  TEX. — Tlie  Medina 
Vallev  Irrigation  Company,  it  is  reported, 
is  conside.ing  the  dev,  lopment  of  an  Irriga- 
tion and  power  project  including  the  con- 
struction of  a  dam  across  the  Guadalupe 
River,  installation  of  a  hydro-electrii  plant, 
and  raising  the  height  of  the  present  dam 
across  the  Medina  River,  8  feet.  The  pro- 
posed dam  will  store  flood  waters  of  the 
Guadalupe  River  which  are  to  be  conveyed 


by  means  of  a  tunnel  into  the  reservoir 
formed  by  the  existing  dam.  after  first 
serving  to  generate  sufficient  el<<:tricity  for 
light  and  power  to  citi-s,  towns  and  indu.s- 
tries  within  a  radius  of  150  miles.  The 
cost  of  the  project  is  estimated  at  abooi 
$10,000,000. 

S.\N  ,\UGtISTINE.  TEX. — An  issue  of 
$30,000  of  electric  light  and  power  plant 
bonds  has  been  approv<-d  by  the  Attorney- 
Generat 

VERNON.  TEX. — At  an  election  to  be 
held  Jan.  3.  1922,  the  proposal  to  issue 
$100,000  in  bonds  for  the  construction  of  a 
municipal  electric  light  plant  will  be  sub 
mitted    to   the    voters. 


Pacific  and  Mountain  States 

EITGENE,  ORE. — The  Water  Board  of 
Eugene  has  Hied  appliealiens  with  the 
State  Engineer  for  location  of  two  power 
sites  on  the  Mackenzie  Hiv.a-.  The  first 
application  asks  permission  to  appropriate 
400  sec. -ft.  of  water  from  the  river  to 
provide  for  an  increase  in  the  capacity  of 
the  municipal  power  plant,  and  the  second 
requests  authority  to  utilize  2,500  sec-ft. 
for  a  new  power  plant.  ' 

HOOD  RIVER,  ORE. — The  Oregon  Lum- 
ber Company  contemplates  the  construction 
of  a  large  dam  just  btlow  the  Punch  Bowl 
for  developing  electric  power. 

WALLOWA,  ORE — The  Minnaugh  Lum- 
ber Company  is  considering  the  erection  of 
a  hvdro-electric  generating  plant  on  the 
Waliowti   River  for  general  mill  ser\-ice. 

EUREKA.  C..\L. — ^The  Board  of  Super- 
visors has  adopted  plans  and  speciflcation." 
for  the  construction  of  a  power  plant  anri 
laundry  at  the  county  hospital.  Newton 
Ackerman  is  architect. 

LONG  BEACH.  CAT... — A  petition  has 
been  submitted  to  tho  City  Council  for  the 
installation  of  street  lamps  on  Winnipeg 
Avenue. 

LOS  ANGELES,  CAL. — ^The  nubile  wel- 
ware  committee  of  the  City  Council  is  con- 
sidering issuing  a  permit  to  the  Los  Angeles 
Railway  Corporation  to  build  a  substation 
near  the  corner  of  Kingsley  Drive  and 
Slelrose   Avenue. 

ONT.\RTO.  CAL.  —  Tlie  Ontario  (Cal.  > 
Power  Companv  has  been  authorized  by 
tho  State  Railroad  Commissic  n  to  issue 
$44,500  in  not'S  and  $20.nn0  in  stock,  of 
which  $44,279  will  be  used  for  the  con- 
struction of  a  power  house  in  San  Antonio 
Heights. 

SAN  BERNARDINO.  C.\L. — The  South- 
ern California  Edison  Company  has  pur- 
chased a  site.  125  ft.  x  200  ft.,  at  Rialto 
Avenue  and  Livingstone  Street  on  which  it 
plans  to  erect  outdoor  and  indoor  substa- 
tions, to  cost  about  $169,000.  Later  on  the 
company  will  also  build  a  garage  and  store 
house  at  a  cost  which  is  estimated  at 
about  $3a,000. 

BEA\'ER  CITY.  UT.\H.— .\n  agreement 
has  been  entered  into  by  the  city  authorities 
of  Beaver  City  and  the  Telluride  Power 
Company,  Salt  Lake  City,  whereby  they 
will  co-operate  to  develop  the  water  power 
of  Beaver  River. 


Canada 

CALGARY,  -M.TA.— The  Calgary  Power 
Company,  it  is  r.-ported.  contemplates  the 
construction  of  an  auxiliary  hydro  "lectrlr 
power  plant  at  Kananaskis  Falls.  The  pro- 
posed extension  will  cost  about   $1,500,000 

EDMONTON.  .\LT.\. — W.  J.  Cunning- 
ham, superinti-ndent  of  the  municipal 
power  plant,  has  submitted  to  the  City 
Commissioners  estimates  amounting  to 
$209,000  for  proposed  expenditure  on  the 
municipal  power  plant  during  the  year 
of  1922.  The  improvements  include  a  new 
high-lift  pump.  SlS.onil:  fe.-d-water  heater. 
$5,000  :  .irculating  water  main  from  the 
pumping  plant  to  tlie  power  plant  and  sedi- 
mentation basin.  $40,000:  extension  to  the 
river  intake.  $20,000  :  stokers  and  equip- 
ment for  lOO-hp.  boilers.  $90,000:  dr:lft 
plant,  $16,000. 

C.M.EDONT.V,  ONT.— Surveys  are  being 
made  for  the  installation  of  an  eli.-trlr 
light  and  power  distribution  system  In 
Onel.l.-i  Township,  to  coiit  about  $42,000. 
.\  Wilson.  190  T"niversity  .\venue,  Toronto. 
Is  engineer. 

OALT.  ONT. — Bylaws  have  been  passed 
bv  the  City  Council  providing  for  the  in- 
.stallatlon  of  an  ornamental  lighting  s\-stem 
on  Dundas  Street  fr»im  IVverly  'o  Ch.al- 
mers  .street,  and  on  Wellinnon  Street  from 
Diek.son  to  Beverly  Street.  Joseph  Mc- 
Cartney   is   city    clerk. 
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In  A  Spirit  of 
Co-operation 


I  AST  spring  we  made  a  special  offer  of  a  Duplex -a-lite  and  shade 
^  complete  at  a  nominal  charge  for  the  homes  of  members  of  the 
electrical  industry,  and  by  means  of  direct  correspondence,  several 
thousand  units  were  placed  in  the  homes  of  those  in  the  industry. 
Our  experience  has  more  than  justified  our  spirit  of  co-operation. 
The  direct  results  ha«  been  very  gratifying  and  we  are  receiving  an 
increasing  number  of  inquiries  from  others  in  the  industry  for  an 
extension  of  this  educational  offer. 


Believing  that  we  could  do  no  greater 
service  for  the  general  good  of  the  in- 
dustry than  to  acquiesce  to  this  de- 
mand, we  have  decided  to  reopen  this 
offer  and,  to  make  its  application  more 
general,  are  making  this  announcement 
in  the  leading  papers  of  the  industry. 

We  are  preparing  to  supply  the  de- 
mand promptly  so  that  those  in  the  in- 
dustry whose  activities  are  closely  re- 
lated to  the  merchandising  of  light, 
may  have  the  opportunity  of  a  personal 
demonstration  and  test  of  better  home 
lighting  at  the  earliest  possible  time. 
This  also  in  view  of  the  intense  nation- 
wide activities  about  to  be  inaugurated 
to  awaken  the  people  of  this  country  to 
the  health-ruining  condition  of  the 
average  home  lighting  and  to  the  pos- 
sible comfort  and  happiness  to  be  re- 


Duplex-d-Iite 

'ISe  lijSt  to  live  xtit/S" 


alized  from  the  use  of  modem  electric 
lighting  equipment  now  available. 

To  those  who  were  not  fortunate  in 
availing  themselves  of  the  opportunity 
last  Spring,  this  opportunity  is  now  re- 
opened. We  extend  the  offer  to  every 
individual  engaged  in  the  electrical  in- 
dustry. For  managers  desirous  of 
using  this  means  of  educating  and 
stimi-'.ating  the  interest  of  their  em- 
ployees in  better  lighting,  we  will  sup- 
ply literature  that  will  help  to  make 
salesmen  of  them  for  the  good  of  the 
wnoli  electrical  Industry.  It  is  a  well 
recognized  fact  that  there  are  more 
shoemakers'  children  in  the  electrical 
industry  than  in  any  other. 

DUPLEX    LIGHTING    WORKS 

of  General  Electric  Co. 

6   West    48th    Street,    New    Yoik    City 

«- -T 

Duplex  Lighting  Works 

of  General  Electric  Company, 

6  West  48th  Street.  New  York 

Send  mc  educational  material  for  my  employees 


We  have employees. 

Name 

Company    
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W.  G.  ABBOTT.  Jr. 


Research  Engineer 


Priicesses 
Inventions 
Special  Machinery 


Electrical 
Chemical 
Mechanical 


Laboratory,   Wilton,   N.   H. 


JAMES  E.  ALLISON  &  CO. 
CONSULTING  ENGINEERS 

Specializing  in  Utility  Rate  Cases  and 
Reports    to     Bankers    and     Investors 


1017  Olive  Street 


St.  Louis,  Mo. 


Appraisals  Hate  Irivestitiatious 

The  American  Appraisal  Co. 

A  Quarter  Century  (»f  Service 
Milwaukee  New  York 

Financial  Reports 


THE  ARNOLD  CO. 

Engineers,    Constructors 

Electrical — Civil — Mechanical 

105  So.  La   Salle  Street,  Chicago 


William  A.   Baehr  Organization 

Entrineers 

Specializins   in    Public   Utilities 
Maiiafremerit,   Or>eration.   Construction.   Plans, 
Ueports.   Valuation.    Rates.   Public   Relations. 
A('eounltn&.  Purchaslue, 

Peoples   Gas   liiiilding,   Chicago 


FRANK  G.  BAUM 

CONSULTING  ENGINEER 

Hydro-Electric  Developments 

1901-4  Hohart  Building 

San  I'r.incisco 


BYLLESBY 


ENGINEERING    AND  MANAGEMENT 

COKl'OUATION 

208  S.  LaSalle  Street  Chicago 

New  York  Tacoma 


EDWARD  J.  CHENEY 

ENGINEER 
Public  Utility  Problems 


01    BROADWAY 


NEW  YORK 


E.  W   CLARK  &  CO. 
MANAGEMENT     CORPORATION 

ENGINEERS 

Power    Plants,   Electric    Power    Trans- 
mission and  Industrial  Applications. 
Huntington  Bank  RuiUlinti         Columbus.  Ohio 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Ensrineerine.  Including 
the  deaipn.  flnanein;:.  construction  and  man- 
agement of  hydro-electnc  power  plants. 

101    Park   .Ave.  New  York 


DAY  &  ZIMMERMANN.  Inc. 
ENGINEERS 

Power  Plants.  Sub-Stati  >n3,  Transmissicn 
Lines,  Industrial  Plants,  Examinations  and 
Ueports,  Valuatiins,  Management  of  Public 
Utilities. 

611  Chestnut  St..  Philadelphia 
New  York  City Chicago 


ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 

Tests  of  Electrical  Machinery.  Apparatus  an. I 
.'•ui.plKs.  Materials  of  Construction.  Coal 
P.ipir.  etc.  luspeetion  of  Material  and  Ap- 
li,ii.i:u-  at  Manufactories. 

snth   St.   and   Kast  End   Ave..  New  York 


FARGO   ENGINEERING    CO. 
CONSULTING  ENGINEERS 

J.ickson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 

Difficult  Dam  Foundations 


FORD,  BACON  &  DAVIS 


Engineers 

115  Broadway 

New   York 


FRANK  F.  FOWLE  &  CO. 

Electrical  and   Mechanical 
ENGINEERS 

Monadnock   Buildin.u  Chicago,  111. 


Gannett.  Seelyc   &   Fleming,  Inc. 

ENGINEERS 

Reports — Yaluntions — Design — Management  — 

Utilities — Industri&ls — Municipalities. 

narri.^burL'.  V:x.  Erie.  Pa. 

Meniphi.^,  Tenn 


CHARLES  B.  H.AWLEY 

Consulting  Engineer 

WATER  POWER  DEVELOPMENTS 

Wubhin.uton,  D.  C. 


IVES  &  DAVIDSON 

ENGINEERS 

Construction — Management — Valuation 

PUBLIC  UTILITY    PROPERTIES 

0«ign-TRANSM  1 SS 1  ON  LINES-Buiid 

15  Park  Row     New  York 


KR.EHBIEL  CO.MPANY 

STEAM.  ELECTRIC 
POWER     PLANTS 

1712  Marquette  Building 

Chicago,  111. 


WILLIAM    S.  LEE 

Mem.  Am.  Sop.  C    E. 

Mem.  Am.  Soc.  M.  E. 

Mem.  En?.  Inst.  Can. 

Fellow  Am.  Inst.  E.  E. 

Chief  Engineer  Southern  Power  Company 

CO.NSI'LTl.NG   ENGINEER 

511  Fifth  Avenue.  New  Y'ork  City 

Chariot  e.  North  Carolina 


E.  S.  LINCOLN,  INC. 

Consulting  Electrical  Engineers 

Designs       Investigations        Reports 

Electrical  Research   Laboratory 

534  ConLTcss  Sr  .  Pcrrbnd,  Maine 


MACK  &  MACK 

Contrarriny  Eltrtrirat  Engineers 

Construction — Transmission  Lines 

Power    Plants — Industrial    Plants 

Substations,  etc. 

103   Park  Ave.,  New  York 


DANIEL  W.  MEAD 
F.W.SCHEIDENHELM 

Consulting   Engineers 

ic  Developments.  Wate: 
uraina?e.  Flood  Control 
Yoik   Cil.v.    30  Church   St. 


M.  H.  MERRILL  &  CO. 

ENGINEERS 

Industrials — Utililies 

Designs      Appraisals       Management      Reports 

Purchasing 
50  State  Street  Boston.  Mass 


N.  J.  NEALL 

Consulting  Engineer 
Electrical  and  Industrial  Properties 

IJPEARI.  PTRrUT.  nO.'^TON.   MAS< 


1  n-<l    Uphills.    M.    t.  H;,n.>rl    P.    Hill.     . 

Pros  Mn-ITcs.  *  i;en    Mp 

J.  Harold  MeCrcery.  M.  E  .  Sec    4  Treas 

OPHULS.  HILL  &  McCREERY 

Incorporate] 

ENOIXEEBS 

Power  FUnU.    Industrial    Plants.    Mx-hanlnl    RefriK- 

etation.    Ice    Maklric.    Bfports.    SpcciBrations.    TVjts 

..rul    .VrP  aisaU. 

U2-IH   West   t;nd  .<!..   Nc»  York  Clly 


PACIFIC 

RADIO  F.ACTORS 

RADIO  ENGINEERS 

Consulting 
Construction 
Per 

DesiRninc 
Manufaclurinf 
feoted  Xtc  Systems 

Napa 

California 
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PARSONS.  KLAPP. 

BRINCKERHOFF  &  DOUGLAS 
Engineers        Constructors        Managers 
Hydrfvlertric.  Steam  &  Industrial  Plants  nnd 
structures  desisned.  buiit  and  operated 

84  Pine  Street,  New  York 
743  Hanna  Bldg.,  Cleveland.  O. 


PRESTIGE 


is  an  important  item  in  business.  A 
card  in  this  directory — in  the  stand- 
ard business  paper  of  the  industry — 
will   help   build    prestige   for   you. 


STONE  &  WEBSTER 


KSA^^^•.\TIO^■s 


Incorporated 
REPORTS 


VALUATIONS 


INDUSTRIAL   ANT)   PUBLIC   SERVICE 

PROI'KRTIES 

NEW  YORK  BOSTON  CHICAGO 


W.  EDGAR  REED 

Consulting  Engineer 
Desi^mer  of  Electrical  Machinery 
Estimates.   Report-.  Plans.  Specifications 
and  Supervision  of  Li?htins.  Railway.  Indus- 
trial and  power  Installations. 

585  Union  Arcade  Bldg.,  Pittsburgh,  Pa. 


SARGENT  &  LUNDY 

Incorporated 

Mechanical  and  Electrical    Engineers 

1412  Edison   Bids. 

72  West  Adams  St. 

Chicago.  111. 


Thebo,  Starr  &  Anderton,  Inc.     | 

ENGINEERS    AND    LONSTBUCTOBS 

Specializing 
tion    of    Pow 
Irrigation 

in    Design    and    Construc- 
er    Plants.    Hydro -Electric, 
and     Industrial     Projects. 

Appraisals 
Plan 

,  Investigations, 
and  Speciflcaiio 

Reports. 

.>h;;ron  Bldg..    San 

Francisco. 

Fresno, 

Cal. 

DWIGHT  P.  ROBINSON  &  CO. 

Incorporated 

With   Which   Is  Consolidated 

Westinghcuse.  Church.  Kerr  «c  Co  .  Inc 

De.'.igTi  and  Construction  of 

Power  Developments.  Electric  Railway  Work. 

Industrial  Plants 

125  East  46th  Street.   New  York 

Chicago  Montreal  Dallas 

Youo^stown  Los  Angeles 


E.  Y.  SAYER 
ENGINEERING  CORPORATION 

Specialize   in 

The   Design   and   Construction   of 

Steam    Power    Plants    and 

Water   Power    Developments 

for  Industrial   and  Mining  Companies 

Knickerbocker  Bldg.,  Broadway  and  42nd  -St. 

New  York.   N,   Y. 

7   East   Redwood   St..    Baltimore.   Md. 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 

Engineers-Constructors 
Industrial     Plants,     Buildings,     Steam 
Power      Plants.      Water      Powers.      Gas 
Plants,    Steam    and    Electric    Railroads. 
Transmission   Systems. 

43   Excliange  Place.   New    York. 


SANDERSON  &  PORTER 

Engineers 

Reports.   Designs.    Construction.    Management 

Hydro-Electric  Developments. 

Railway,  Light  and  Power  Properties. 

Chicago        New    York        San    Francisco 


ScoFiELD  Engineering  Co. 

Consulting  Engineers 


Philadelphia 


GARDNER  S.  WILLIAMS 

Consulting  Engineer 

Water       Power      and       Electrical      Tievelopmen 

Reports.  Designs.         ^pecidcations.  Survc; 

SuperlnteDdence.    I-^stlmatcs.    A  ppraisals. 


Corn  well  Bnildine:. 


Ann   Arbor.   Mich, 


iiiuuiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiniiiiiiiiiiniiiir iriiiiiiiiiiiiiimiMiMiiiinmiiiii iiiniiiMiiiiiitmiiiiniiitiiiimimiiiiiiiiiiiMiiiiiiiiiiiiimiiiiiiimmi iiiiiiiiin iiniiiiiniiiiiimi: 


INVESTMENT  BANKERS  are  offered 

POWER  and  LIGHT  SECURITIES 

issued  by  C(impanics  with  long  recorils  of  substantial  earn- 
ings. 

We  extend  the  facilities  of  our  organization  to  those  desir- 
ing detailed  information  or  reports  on  any  of  the  companies 
with  which  we  are  identified. 

ELECTRIC  BOND  and  SHARE  COMPANY 

(Paid-up  Capital  and  Surplus.  $27,000,000) 

71  Broadway,  New  York 
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Dignified  Publicity 


I'lic  DiiKtory  0/  Eiujiiinrs  in  Eliilridil  Jf  orld  is  the  recognized  center  for  the  business 
card  announcements  of  consulting  elettrical  engineers.  It  is  known  throughout  the  industr>' 
as  the  logical  place  to  find  the  organization  or  individual  best  fitted  to  render  the  services 
needed.  The  man  with  an  electrical  probltan — b>-  turning  to  the  Directory  of  Engineers  in 
his  business  p.iper,  Kleetriral  H'orlrl — h.is  a  choice  of  representative  spedalists  who  are 
rcad\'  to  aid  him.  It  saves  time  and  money  for  the  man  with  a  problem,  and  it  offers  the 
consulting  engineer  an  opportunity  f<ir  securing  addition.il  business  in  a  dignified  and  ethical 
manner,  through  the  standard  business  p.iprr   <it  the  elrctric.il   industry. 

Does  Your  Card  Appear  Here  Regularly? 
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(g^^l6-  AND  LIt.COLNSTS    CHICACO.ILL    [}^^S^ 


Overhauled    lib 


Chicago  to  the  Front 


We  always  carry  an  enormous  stock  of  all 
the  leading  types.  All  machines  we  sell 
are  Bargains  sold  under  regular  prices.  We 
are  quoting  exceptionally  low  prices  for 
immediate  shipment.  Wr!te  us.  Repair  de- 
partment. Expert  work.  Motors  rented 
during  repairs.      Large   stock   available. 


3-PH.\SK.  bO-CYfXE  GENERATORS 

A  ra.  Spwd 

1       48      Elccu"l(;  Machinery,  rev. 

Held.  22(lll-vi.lt     1200 

1        50       O.:;      II'..    1    i„     ATlt. 

ri-',     ,    !  ■    -  ■•'•   '    '■•■-. ill        1200 


250-VOLT.  D.  C.  GE.NERATORS 

A'to.  Spud 

BrowulHg SOO 


(irocl;i!r-\vlii'i-l( 
Held.  2300-voll. 
Gen.   Eke.,   type  THK 


lioo 

1200 


7  J4  Sturtevant. 

5      Falrbanks-Morac, 

250-volt.  3-wlrc. . . . 

0      Holucr-Cabot 

0      General      KI»cirIe, 

Ideal  .steam  engine. . 


cvolv.  Held 
VVestinEliouse  revolvln-^ 
neld,2200-volt  alternator 
to  M  cEweii  steam  engine    257 
IClectrlc  Machinery,  rev. 

Held,  230n-volt 900 

Westlnehouse,  rev.  flcl<I. 
2400-volt  to  HarrLsburg- 
Flepilng  steam  engine. . .     300 
KIdijeway.  revolving  Bcld 
220-volt    to    Rldgcway 


steiiui  e 


.300 


Crocker- Wheeler, 

Held,   2300-volt,    2  Or  3 

pha.se  to  MeEwen  stejun 

engine 275 

WcJ^tlnghouse-Parsons 
borlz.  turbo  Generator, 
240-volt,  2  or  3  phaae.  . .  1200 
Westiaghouse.  revolving 

Held,  2200-volt 900 

AllLs-Ciialmere  revolv. 
Held.  2300-volt.  direct 
con.  to  Buckeye  steam 

engine 225 

Elec.  Machinery  Co. ,440 

revolv.  Held 600 

Gen    Elce  .  type  ATI, 

rev.  Held.  23no-volt 600 

Gen  Elce  ,  type  TRB. 
rev.  Held.  2!00-voll (iOO 


25       K.  Wayne 

25      Milwaukee  to  Erie-Ball 

steum  engine 340 


30      Western  Elec 1250 

30      Njnhem S.50 

30      Ft.  Wayne 750 

46      Wcstlnghouse S50 

45       Westlnehouse 650 

60       Northern 850 

60      Gen,  Klec.  3-wlre.  125- 

260  volus 925 

150       Gen.  Elec-Curtls  Turbo 

Generator 2000 

200       Westhiithousc,  8-Pole  to 

Ideal  Kuglne 200 

3-PHASE,  25-CYCl,F,  MOTORS 
220-  or  440-Volt 
Up-  Speed 

7       6       Gen.  Elec 750 

6       7  H  Allls-<haln:crs:  750 

6       7.'i  Gen.  Elec 750 

2      10       Wcstlnghouse 1440 

1     10      Wcstlnghouse,  slip-ring, .  750 

Gen.  Elec 750 

Wcstlnghouse.  slip  ring. ,  7  0 


S     16      Gen.  Elec. 


750 

Elec-   75l) 

soramic 750 

Wcstlnghouse 730 

Allls-   halmcra 1450 

Wcstlnghouse,  slip  ring.     730 


50       Wcstlnghouse  . 


735 


1  ISO 

2  200 

3  300 


Speed 

Gen.  Elec 750 

St.  Wayne 7.50 

Burke 375 

Burke 500 

AlU»<;bal..  slip  ring 500 


220  or  440-VOLT 

3-PHASE,   60-CycLE   MOTORS 

Complete  Stock,  All  Sizes  an<l  Speeds 

Capacity  1   Hp.  to  15  Hp.  Included 

Up.  Speed 

4       20       G.E.  (ormK 1800 

1      20      Westlughouse.typeCS..  1740 

1       20      Gen.  Elec.  type  KT 1200 

1       20      Gen.  Elec,  type  MT...  1200 
1       20      Gen.    Elec.,    type   MT. 

slip-ring,  variable  speed  1200 
1  20  Wesa-^ghousc,  tj-peCCL  1120 
1       20       G.E.,  t>-pcKT 900 

1  20      G.  E.  (wound  rotor) 900 

2  20       Otis 900 

2      20       Wcstlnghouse,  tjDc  HF, 

slip  ring,  variable  speed. .    860 

I      20      Crocker-Wheeler 8.50 

1      20      Wcstlnghouse,  type  CS..     850 

1      20      Wagner;  type  up o.i'j 

1 ■ 

I 


AlUs-Chalmers 1 ROO 

Wagner  (wound  rotor). .    1140 
Wcstlnghouse,  type  ex.  1120 


Elec 750 

.\llls-Chal 720 

Allls..-lial 11,0 

5inilinlintiluillMlimilliliiiiiiiiiiiitiiiiiiiiiiirMriiiiiiiniiiiiiir iiiriiiiiiiitiiiiiiiiimiiiiniiliniitiiiiiiiiiiiriiiiiNiiiiiiiKiimiinii 
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Wagner  (wound  rotor) 
Wcstlnghouse,  tj'pe  HF, 

slip-ring 850 

G.E.  type  MT,slii>-rlng    720 
Wcstlnghouse,  type  MS     560 

Richmond 850 

c:.  E.,  type  1,  form  M, 
sllp-ruic 1200 


/ff  spejd 

35       G.  E.,  type  I.  lorm  M. 

sllprlne, 720 

35       G.E.,  formK too 

40       G.  E.,  TypeKT 1800 

40       Triumph 1750 

40       G.E,  type  KT 1200 

50      G.  y...  type  KT 1800 

50      Wcstlnghouse,  type  OS..  1750 

50       G.E.,  typcKT ^...    1200 

50      AUls.<!ialmcrs 865 

60      Wcstlnghouse,  type  ex.     850 

50      AlUs-Chalmcrs 690 

75      G.  E.,  lorm  K 1290 

75  Wcstlnghouse.  type  HF, 
sllp-rtng,  to  Wllson- 
Snydcr.  3-staser  centrtl- 

ugal  pump 1760 

75      Fairbanks-Morse  sl-rlng    720 

100       G.E.formK IROO 

100      Gen.  Elec..  form  1. 720 

1.50      Gen.  Elec..  type  I,  form 

M.  slip-ring 600 

Westlnghouse.  type 


ecu  2200-volt 450      I 


200 
250 
250 
300 


Westlnehouse.  CW,  slip 
ring,  440-volt 500 

Wcstlnghouse,  HF,  sUp- 


iMtniimmiilu 
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John  A.  Stewart  Electric  Co. 

S.  W.  Corner  Water  &  Vine  Sts.,  Cincinnati,  Ohio 

1814  Continental  Bank  Bldg.,  Chicago,  HI.  2112  Centra!  Street,  Kansas  City.  Mo 


MOTORS 

1  —  nuo  hu.  \Vi!.Uiigliousf  Tyyc  C.W.  S)ip-riiig 
ilolling-iiiill  Lypc  Moior,  3-ph..  60-cy..  2300 
volts.  505  r.pni..  with  magnetic  control  panel 
complete.       Tills    motor    is    brand    new    anj    in 


1 — 750    hp.    New    Allis-Chalmers,    3-ph..    60-cy.. 

aaoo  volt*.  sUp-iihK.    505   r.p.m..  with  sUrtcr. 

1 — 300  hp.  New  Allls-Chalmcrs.  3-ph.,25-cy..   440 

sllp-rliig     induction     type. 

SO   volts. 


600 


40° 


I — 200  hp.  Uenciai  Eleclnc,  3-ph..  GO-cy..  2200 
votls,   1760  r.p.m.,  slip-ring  motor,  with  starter. 

I — 250  hp.  Allls-Chalmers.  brand  new.  3-ph.,  60- 
cy..  2200  volts.  511  r.p.m.,  slip-ring  induc- 
tion motor,  with  Wcstlnghouse  priiitury,  Cutlcr- 
llanimcr   secondary   starter. 

1 — 250  hp.  Allls-Chalmers.  3-ph..  60-cy..  2200 
volts.  S70  r.p.m.  slip-ring  Induction  motor, 
with  Wcstingliouso  priniui?  and  Cutlcr-Hammor 
secondary   sliiitcr. 

2 — 150  hp.  Allls-Chalmcrs.  3-ph..  60-cy..  440 
volts,     865    r.p.m.     squirrel-cage    motors,    witli 

I — 250  hp.'  Burkr.  2  or  3-ph..   60-cy.,  2300  volts. 
603    r.p.m..    synchronous    motor,    with    direct- 
connected   exciter    and    stnrtlng    pauJ. 
200    Motors,    ranging    fi^m    7^    to    7S    hp..    3- 
ph..  60-cy.,  550  volts,   ■lO-dczrec  motors,  with  con- 
trollerB.    at    pilros    which    will    enable   denlcrs    with 
rebulldlnc-'^liip   fartllties   lo   purchase,    rebuild    and 
sell  at  u  profit.     Dctailvr  lists  mailed  upon  roauest. 


TURBINES 


-600     U«.     C.ii.    Elec,     V.illral. 

1800    r.ii  !»..    2300    volts,    ullh 

surfaro     lOinlfiiMi-.     uilh     ptpiii 

Urallllful    coii.liimii,       Imnir.llat..    dfllvcr 
-100  kw.    WostlTiKhouso  Kmnrx   llln.lfj.    : 

ph..     60-ey..     ."tSOO-'iSnO-OJO-ISO    volts.    3800 


hcadef*. 


IV  nil 


500    sq.    rt.    9urfac« 


FREQUENCY  CHANGERS 

1 — 200  kw.  G.  E.,  3-ph.,  25-cy.,  6000  Tolts.  to 
3-Dh.,  GO-ry..  2400  voltes,  750  r.p.m.,  four 
l)i-urtne:    ran    be    separated,    making    2    motors. 

1  —  4  00    kw.    G.   E..   same   as   above,    375    r.p.m. 

1 — 500    kw.    G.    " 

2 — 1250    kva. 

375  r.p.m.  motor,  type  A.T.I..  to  A.C.  gen- 
erator A.Q.B.,  5400/2700  volts,  now  2-ph., 
reconncctablc  for  3-ph.,  2300  volis,  62H-cy.. 
with  direct  connected  exciter.  Located  near 
New    York. 

1 — 500  kva.  Westinghouse.  3-ph..  25-cy..  600O 
volts,  3  75  r.p.m.  motor,  lo  2-ph..  «2%-cy., 
2700  volts  generator,  reconncctablc  for  3-ph. . 
no  exciter.      Located  near  New  York. 

1 — 400  kva.  Q.  E..  3-ph..  25-cy..  6000  volts. 
375  r.p.m.  motor,  to  2-ph..  62%-cy..  2400 
vnlts  generator  (reronnecUhle  3-ph.),  no  ex- 
citer.    Located  near  New  York. 

CONDENSERS 

2 — Westinghouse  No.  11  Le  Ulanr  Low-level  Jet 
Condensers,  complete  with  motor-driven  pumps. 
strainers   and  piping.      Used  one  year  and   now 


GENERATOR  AND    ENGINE 

1 — 24  0  kw.  Ft.  Wayne.  3-ph..  "lO-cy..  2300  volu. 
15  0  r.p,ni,.  revolv  iMR  Held  wtlli  bi-Ued  exciter. 
direct  eoiuiertcd  lo  13  x  27  x  2  4  Russel  Un- 
dem  compound  4-viil\e  heavy-duly  engine.  Ex- 
cellent condition.  IniTucdute  shipment 
Cincinnati. 

MOTOR  GENERATOR  SETS 

Immediate  Delivery 
Instnllrd  Brand  New— Never  Operated 

2  — 2140  kw.  Allis-Chalmcrs  STi-volt  Direct- 
current  Generator,  direct  connected  to  synchron- 
ous motor.  3-ph..  35-cy..  13.000  volts,  with 
300  kw.  37S-voIt  (D.C.)  3-ph..  3&-cy.  RoUry 
ronverter  (use<l  as  exciter)  and  complct* 
switchboard    equipment. 


ighouir.   -..-.n   \.^it    n  iv.   400 

with  17  10  hp.  Westlnghouse. 
00  volt.  400  r.p.m.  sjn- 
(reoonnectable   3-pti.>.     Lor«ted 


1 — 1200    kvi. 
r.p.m,    genei 
now  2-ph..   liO-cy.. 
chronous   mr 
in  Tennessei 

3 — 150  kw.  Westinghouse,  250  volt.  D.C.  500 
r.p.m.  generator,  with  S25  hp.  Westingtwuse. 
3-ph..  25-cy-,  6600  volt.  500  r.p.m.  syn- 
chronous  motors.      Located   near  New   York. 

1 — 100  kw,  Wcstlnghouse.  125/250  volt.  D-C 
1100    r.p.m.    gencialor,    with    130    hp.    Wcnlng- 


houst 


550 


with   panels. 


1100 


BOILERS 

2 — 480  hp.  Sterling  Water  Tube.  n>de  built,  160- 
Ib.  working  pressure,  hand-fired  grates,  com- 
plete  Willi    all    ntting^. 

6—500   hp.    AuUman   &    Taylor,    B.    &    W.    Boilers. 

wlUi   Giei-n  Hum-crate  <tiikrrs:  200-lb.  nressur*. 

4—490  hp  Si>  .nk-rtchl  Water-tube,  good  for  ISO- 
lb.  prc>..  ..Mi.plite  uith  Murphy  u.  Infeed 
stokei  ^  i;ui  .til  rttlings ;  excellent  foiidilion ; 
ImnudiJtt    ilrhvery;    low    m  price. 

SO — 250  hp.  Wickci.  wiUi  stokers  an<]  all  nttlngs: 
exeelli-ni  ninditinn.  These  boilers  can  go  Into 
Michigan    or    any    other    SUlc, 

ROTARY  CONVERTER 

I — 500  Kw.  Westinghouse.  3300  lultv  .V.(  ..  350 
volts  DC.  Willi  iransfortnrrs  and  -nilchboard 
panels;     fine    rondltion.       Immediate    shipment. 

1 — 300  kw.  Westinghouse.  60-cy..  S-ph..  11.000 
volts  A.C..  550  volts  D.C  with  transformers. 
A.O.  and  D.C,  panels.  OU»er  Umnsfonnen 
aiallabte   for  different    ratios. 

1_400  kw.  G.  E..  250  volts  DC.  185  mils  A.C» 
3T3    I  pm.:    no   transformer*, 

1 — 500   kw.   G.   E.    Same   as   above. 

4_100  kw.  G.  E..  3-ph..  25-y..  80  rolls  to  US 
volls.  DC.  750  r.p.m..  with  150  kva  traitt- 
formers.  6000  *-olts  to  S3  volt* — 3  air  etx»l«d. 
one   oil   eooleil.      l^calcl  near    Nrw    Y<nW. 

ENGINE  GENERATOR  SETS 

Write  for  Uullrtin  No.  2  dc'^ctsbmg  somp 
excellent  units  at  most  attractive  prices  and 
Immediate   dellTerr. 


iimMimiininnnnmuuiiiitMiinnmiii 


iiinnniniiirnniiiiritiinriuininmmitimiuiHiniiMifininiHniininiMniiinuimnnnntmimtmnmiimmHiiniiumunwmiiiranmiuiinnin 


23 


December  31,  1921 

Electrical  World 


^iiiiiiiiiiiniiuiiiiiiiiiniiiiiiiiriimiiiiiiiiiiiiiiiiiiiiniiiiiiimiiininiiiiimiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiimiiiiiiiiiiiiii^ 


SEARCHLIGHT  SECTION   ® 


COMRAJNY  INC 


leS    BROADWAV.    NEW  YORK 


MOTORS— GENERATORS 


IMMEDIATE 
SHIPMENT 


TURBO-GENERATOR  SETS 

1— 375-kva.,  480/240-voIt,  3600-r.p.in..  3-phase.    60-cycle  General  Klectric 
•  Curtis,  non-condensing,  with  direct  connected  csciter  and  switchboard. 

Practically  new. 
1 — J25-kva..  4S0.  240-voIt.  3600-r.p.m.,  3-phase.  CO-cycIe  General  Electric, 

Curtis,  non-condensing,  with  direct  connected  exciter  and  switchboard. 

Practically  new. 

ENGINE-GENERATOR  SE,TS 

1 — 375-kva.,  4S0  or  240-voIt.  3-phasc.  60-cycIe,  J50-r.p.m.  General  Electric 
"ATB"  revolving  fleld  with  switchboard  panel,  direct  connects!  exciter 

,  and  direct  connected  with  22  x  27  Erie  Ball,  left  hand,  side  crank,  non- 
condensing  engine,  complete. 

1 — 240-kva.,  4S0  or  '>40-volt.  8-phase.  60-cycle.  164-r.p.m.  General  Electric 
"ATB"  revolving  field  with  switchboard  panel,  direct  connected  exciter 
and  direct  connected  to  16  ^  22  Erie  Bell,  right  hand,  side  crank  non- 
condensing  engine.  comi)lete. 

1 — 125-kva.,  220(>-volt  (also  220  or  440-voll),  200-r.:).m.  General  Electric 
"ATB",  3-phase,  60-cyc!e.  direct  connected  to  16  x  1.0  lelt  bana.  side 
crank  Erie  City  double  eccentric,  slide  valve  encine,  complete. 

LARGE  MOTORS  (Complete) 

Gen.  EHeCj,  sup  Ring.  3  bearing 

Westg.  CW..  Slip  Rinc.  2  bearing 

Burke  3  bearing,  elip  ring 

Gen.  Elec.  "M"  slip  ring.  Shearing 

Gen.  Ele?.  "KT,"  SQ.  cage,  2  bear. 

Geo.  Elec.  slip  ring,  3  bearing 

Westfi.  2  bearing 

Gen.  Elec.  eq.  cage,  2  tearing 

Gen.  Elec.     CLB" 

Oi-n.  KIpc.  slip  ring 

Goii.  Klec.  Slip  ring 

c.ru-  KIoc.  "K,"  sq.cage 

Gtii  i:i('c.  form"L' 


//./'. 


75  440  220  'JOO  3 

75  440  220         514         i       60         Gen.  Elec.  "M"  slip  ring 

Complete  stock  of  smaller  motors  —  quotations  upon  request. 

SYNCHRONOUS  MOTORS 

300        2300      600      3      60      Gen.  Elec.  "ATI'  direct  connected  eiciter 

270        2300       600       3       60       Gen.  Elec.  ■•.\TI"  belted  exciter 

125        2300      900      3      SO      Gen.  Elec.  -ATI"  direct  connected  exclur 

MOTOR-GENERATOR  SETS 


Motor 

Gen. 

Motor 


H.I' 

Volts 

Speed 

Ph. 

Ci 

500 

2200 

600 

3 

6C 

400 

2200/650 

450 

3 

60 

3.50 

440/220 

500 

3 

25 

300 

440/220 

600 

3 

60 

300 

2200 

720 

3 

60 

300 

440/220 

500 

3 

25 

250 

230 

475 

DC 

DC 

200 

2200 

600 

3 

60 

200 

500 

430 

DC 

D( 

ISO 

440/220 

690 

3 

6f 

125 

220 

690 

60 

100 

2200 

900 

3 

60 

100 

220 

690 

BO 

300-HP.  2300- V.  600-RPM.  3  ph.  60  Cyl  Westg.  synchronous 

1S5-KW.    S50-V.  600-RPM.  Gen.  Elec.  "CLB'  6  pole 
,  300-HP,  2300-v.  600-RPM,  3  ph,  60  cy.  General  Elec.  "ATI"  syn. 

100-Kw,  1200-RPM.  250-V.  6  pole,  "RC  '  Gen.  Elec. 
,    150-HP,  1200-RPM,  440/220-V,  3  ph,  80  cy.  Gen.  Elec.  sq.  caee  KT 

90-K\V,    250-V,  1200-RPM,  comp.wd."RC"  Gen.  Elec. 
,   IS.i-HP,  2300-V,  1200-RPM,  3  ph,  60  cv.  Gen.  Elec.  ".^TI"  syn. 

50-Kk,  250-V,    900-RPM,  comp.  wd.  ■RC"  Gen.  Elec. 
.     r.l-HP.    440-V,    900-RPM,  Gen.  Elec.  3  ph.  60  cy.  "KT " 

.lO-Kw.  l;5-v.  900-RPM.  comp.  wd.  Gen.  Elec.  "DLC" 
,   7--Iil'    1  In   JJit-V,  900-RPM.  3  Dh,  60  cy.  Gen.  Elec.  "KT" 

i  '  1.  A    .   'i-\    TOO-RPM,  Westg.  comp.  wd.  type  "S" 
.  '"  Mi  ,  iiM  J  jn-\-.  720-RPM,  3  ph,  60  cy,  Westg.  sq.  cage 

1.,  iv ,    .  ,    \  .  lUO-RPM,  comp.  wd.  Crocker-Wheeler.  "COD" 
.   .'.:i-lir.  llUur  .'.'0  V,  114O-RPM,3ph.60cy,sq.cage 

A.  C.  BELTED  GENERATORS 


450 
250 

200  1 2) 


Speed       PhfLfe    Cjjcles 


450 


60 


Make  and  Type 
Gen.  Eke.  "ATB"  3  bearing 
Gen.  Elec.  ".\TB"  2  bearing 
Gen.  Elec.  ".ATB"  2  bearing 
Westg.  Rev.  field 
Gen.  Elec.  "ATB" 
Westg.  Rev.  field 


H1IMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItlllllllllll!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMMIIIIIIIIIIIIIIIIIIIIII^ 

luinitiit^ 


NOTHING  BUT  GOOD  EQUIPMENT 


r 

»lew  and  Us 

ed- 

Slip  RIne  Motors 

— J-Phase.  fcO-CycIc 

Us. 

Volt 

SjKti 

.Mate 

Tvpt 

250 

2200 

600 

General  i:iectrlc 

M 

200 

2200 

600 

General  l.l.><-lrlc 

M 

200 

220/440 

600 

General  i;k-ctrlc 

.M 

200 

220/440 

600 

Allls-<h:iliii.rs 

ANY 

l.'iO 

2200 

600 

General  i;lectrle 

M 

I.W 

220/440 

600 

General  l.li-rtric 

M 

150 

440/220 

720 

General   l.lntrlc 

M 

100 

440/220 

720 

fieneral  1  Icotrlr 

M 

100 

2200 

720 

General  1  l.ilrln 

M 

100 

440/220 

900 

General  1  leitrlc 

MT 

100 

2200 

600 

General  1  l.eirlc 

M 

75 

220/440 

720 

General  I'tctrlc 

M 

75 

440/220 

900 

General  l.l.  ctrlc 

MT 

60 

2200 

600 

General  l;leclrle 

MT 

no 

220/440 

1200 

General  Klectric 

.M 

60 

440/220 

900 

General  Klectric 

MT 

r^) 

900 

General  Klectric 

MT 

.V) 

440/220 

1200 

General  KI. -ctrlc 

MT 

so 

220/440 

900 

General  I  lectrlc 

MT 

so 

2200 

'»00 

(Jencral  Klectric 

MT 

80 

2200 

600 

General  I  lectrlc 

MT 

40 

2200 

900 

General  Kle.tric 

MT 

40 

410/220 

1200 

General  1  lectrlc 

MT 

30 

440/220 

900 

AlllK-Chalnicrs 

ANY 

20 

440/220 

900 

OencralElcctric 

M 

Squirrel    C««e— 

»-PhaK.    60-Cycl 

J 

too 

440   .'20 

900 

General  i. lectrlc 

K 

100 

410   .'Jn 

720 

K 

70 

4411   ii» 

rieni-ral  Klectric 

KT 

50 

440   JJO 

l.'lld 

<;en<-ral  Klectric 

KT 

SO 

410  22(1 

(ieneral  Klectric 

K 

50 

S.VI 

Wcillriiihoune 

CCL 

40 

220410 

liuci 

i.eneral  Klectric 

KT 

220/ 440 

WeflilriRlioim/' 

C» 

220/440 

12IICI 

AllUM'lialiiiertl 

AN 

2S 

440/220 

<,encrftl  Klerlrlr 

K 

2S 

440/220 

(;eneral  Klectric 

I. 

25 

440/220 

ttllO 

\lllii-chalmer<i 

AN 

26 

220/440 

1200 

(;eiieral  Klectric 

KT 

26 

440/220 

12(10 

Wcfliinihonne 

CM 

2n 

440  220 

1200 

(.eneralKlcrtrIc 

1. 

16 

440/220 

1200 

General  Electric 

I, 

10 

440/22(1 

1200 

<;eneralF,'«ctrlc 

L 

10 

44O/220 

900 

(jenernl  Electric 

KT 

-Guaranteed  Condition — Ready  to  Ship 


3-Phasc,  25-C.v 


300 

440 

500 

(General  Electric, 

si.  rg 

200 

440 

500 

tieneral  Klectric, 

si.  rg 

160 

440 

500 

General   Kleelrie 

L 

100 

440 

7,50 

Weatinghouse,  sq 

cage 

DIRECT  CURRENT  MOTORS 

Up 

VoU 

Sped 

.Untt 

Ty 

120 

230 

720 

Westlnghousc 

SK 

100 

230 

950 

General  Klectric 

RC 

100 

2oO 

1150 

c:eneral  Electric 

RC 

90 

230 

500 

c:eneral  Electric 

CL- 

75 

230 

1150 

General  Electric 

RC 

75 

230 

950 

General  Electric 

RC 

76 

230 

1100 

Westlnghousc 

s 

75 

■       IIS 

475 

Westlnghousc 

.1A 

76 

.500 

760 

Westlnehousc 

M 

65 

230 

550 

Sprague 

D 

50 

115 

665 

Westlnghousc 

.SK 

35 

230 

•SOO 

Westlnghousc 

>c 

.30 

230 

300 

West  Inghousc 

M 

30 

230 

700 

G.  K,.,Spragiic 

l> 

25 

2.30 

750 

Crocker-Wheeler 

I) 

IS 

230 

1000 

General  Klectric 

cy 

10 

230 

11. '.0 

(General  Electric 

H< 

10 

115 

1460 

Allls-Chal 

n 

DIRECT  CURRRNT   GENERATORS 

An 

VoUs 

Spt,i 

\tatc 

TijP' 

11X1 

2.50 

9,10     W.-"tlnch"iji<e         SK 

90 

250 

IIOO     (i.T 

eral  Klectric     IK 

H6 

125 

7,50     ■  .. 

.-,111..  iti.      Ml 

-II 

75 

25(1 

2.'i() 

IIOO    <. 

i  1  1  1   I.  .  iiM      U<- 

75 

576     '■■' 

-,il   I   1.  .  i-i,-     CI, 

A 

70 
33 

125 

575     Ue 

12.'i 

72.5     Ciei 

er;il  l.U  I  trji      SpruKiii- 

:I0 

260 

S60     G. 

l;.   .«prague       l> 

22 

250 

850    CTocker-Wlieeler  D 

IT 

125 

1125    WeatlDgbousc       s 

2.'.o-volt.  900-r.p.i 
«K  lieneracir.  coupled  to  Westlnghousc 
2200-voll .  3-phase. (Kl-e\cle  Synchronous  motor 
I — 75-kw  ,  250-voll,  ll.">o-r  pni  ,  <!eii,  Klec,  K( - 
Interpole  Generator,  coupled  to  loo-hp. 
440/220  volt,  3-phane,  60-cyelc  Oen  Klec.  S 
case  motor 


1 — 70-kw.,  125-volt,  SSO^r.pjn.  Westlnghousc  SA 
Interpolc  Generator,  coupled  to  loo-hp., 
440/220-volt,  3-phase.  60-cycle  Gen.  Elec.  S 
Cage  motor. 


phase.  ():)-cyclc  Westlnghousc  S  Cage  motor. 


3-phasc.  60-cyclo,  Westlnghousc  c.s  motors. 

ALTERNATING  CURRENT  GENERATORS 

I — 200-kw.  AUls-Chalmcrs,  2300-volt,  B(i(i-r.  p.m 
3  or  2-nhase,  60-cycle,  RF  Generator  with 
direct  connected  Exciter. 


ol    other    deairabU    Engine    Ce 


Belt — 6ot;i   AC. 


KNGINE  GENERATOR  SETS 


1— l.'iO-kw  ,  260-volt.  22.'^r.p.m.  General  Electric, 
roriii  Hit.  direct  current  Generator,  direct 
,-onneeted  to  Ifix  IK  llarrlsburg  side  crank  lefl- 
hand  engine. 

J2(V440-voll,  2  or  3-pliase,  (10-cycle, 


1 — 60-kw  120-volt.  27.5-r.pm  Western  Klectric 
Generator,  direct  connected  to  13  x  12  Ball- 
Wood  center  crank  engine. 


large  Mtoch  ol  2'pha$e   Motors* 


STEPHEN  HALL  &  CO.,  Inc.,  90  West  St.,  New  York  .eJof^^l^?^T^::^ 
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I      Picked  at  random  from  our  large  stock 
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Compare  These  Motor  Prices 


These  are  only  a  few  of  the  bargains  we  offer: 


NEW  MOTORS 


Up. 

Make 

PI 

.     Type 

Cy. 

Rpm 

Foils 

Price 

550 

Cr.-Wh. 

3 

Slip  ring 

60 

1170 

2200 

31,875.00 

60 

Gen.  Elec. 

3 

KT 

60 

1160 

220 

555.00 

4—  50 

Gen.  Elec. 

3 

Slip  ring 

60 

690 

440 

775.00 

8—  50 

Gen.  Elec. 

3 

Slip  ring 

60 

1200 

220 

600.00 

12—  25 

Gen.  Elec. 

3 

KT 

60 

1200 

220 

302.00 

5—  20 

Gen.  Elec. 

3 

KT 

60 

1200 

220 

267.00 

4—  15 

Gen.  Elec. 

3 

KT 

60 

1800 

220 

216.00 

5—  10 

Bell 

3 

Compen. 

60 

ISOO 

220 

216.00 

6—     7i 

Bell 

3 

Compen. 

60 

1800 

220 

190.00 

13—    5 

R.  &  M. 

3 

Compen. 

60 

1700 

220 

94.00 

IS—    3 

Gen.  Elec. 

3 

KT 

60 

1800 

550 

75.00 

6—  10 

Gen.  Elec. 

2 

KQ 

60 

1200 

220 

216.00 

200—       \ 

West.  Elec. 

1 

SA 

60 

1725 

110 

17.75 

55—       J 

West.  Elec. 

SD 

1725 

110 

18.75 

Hp. 

400 

200 

200 

2—100 

75 

2—  50 

2—  50 

2—  37 

3—  35 
2—  30 
2—  25 

200 
133 
150 
75 
90 
90 
90 
75 

4—  47 


USED  MOTORS 


Make 
Wshse. 
Gen.  Elec. 
G.n.  Elec. 
Gen.  Elec. 
Gen.  Elec. 
Fbks.-M. 
Burke 
Gen.  Flee. 
L-ncoln 
Ideal 
Wagner 
W<;hse. 
(ien.  Elec. 
kva.  Stanley 
Burke 
Diehl 
Gen.  Elec. 
Welise. 
Diehl 
Wglise. 
Some  have 


Ph.   Type        Cy.  Jipm.  Volts 


3  Synchro 
3  Slip  ring 
3  Wd.  ro. 
3  Slip  ring 
3  Slip  ring 
3  Sq.  cage 
3  Slip  ring 
3  Slip  ring 
3  Sq.  cage 
3  Sq.  cage 
3  Slip  ring 
2  Slip  ring 
2  Synchro. 
2  Alternat. 
2  Sq.  cage 
Shunt 
Compound 
Compound 
Shunt 
Compound 
710/  been  used 


60     450  2200 

60     600  2200 

60     580  220 

60     514  440 

60     900  2200 

60     900  220 

60  1200  220 

60     750  220 

60  1200  440 

60  1150  440 

60  1150  440 

60     580  220 

60     900  2200 

60     900  2400 

60     360  220 

460  240 

625  220 

675  220 

340  220 

600  SOO 
over  60  days 


Price 
$1,000.00 

1,400.00 
975.00 

1,100.00 
825.00 
325.00 
475.00 
450.00 
245.00 
300.00 
375.00 

1,275.00 
600.00 
550.00 
750.00 
575.00 
775.00 
625  00 
575.00 
375.00 


All  of  the  above  carry  our  usual  ONE  YEAR  GUARANTEE— LARGEST  STOCK  Or  ITS  KIND  IN  AMERICA 


m''\^m  wwm  fp. 


(ri  MOTORS'  HOWARD  6.  CENTOE  &TS  X Y  DYNAMOS' 


Brand  New 

Generating  Units  | 

For  Short  Delivery 

1 — T.J    KW..    aiO    Volls.    GeiiLral    Electric    Uirnet    current    cenei  i 

litor  directly  connected   to  a   single   non-releasingr  Corliss  En-  i 

sine.    Includes  a  standai'd.  single  panel  switchboard.  i 

1 — -200    KW..    250-27.')    Volls,    General    Electric    direct    current  | 

^rcncrator  directly  connected  to  a  simple  non-releasing  Corliss  = 

Ent'ine.      Includes    a   slandaril.    sinfclc   panel    switchboard.  = 

1 — too  KW  ,  250-275  Volts  General  Electric  direct  current  sren-  I 

erator    c'.irectly    connected    to    a    simi>]e    non-releasins:    Corliss  i 

Engine.    Includes  a  standard,  single  panel  switchboard.  i 

1 — 120  KVA  .   2.100  Volts.  GO  cycles.  .3  phase.  Western  Electric  I 

.Mtt-rnator.     directly    connected    to     a     simple,     non-relcasin;:  = 

CorU:-s   Engine.     Includes   a  belted  exciter.  | 

1 — .11';   KVA.,   480   Volts.    00   cycles.   3  phase.   Western    Electric  I 

Alt.Tiiator  directly  connected   to  a  simple,  non-r(?li!asing  Cor-  = 

liss   Engiue.      Includes   a   belted   cxviter.  | 

1 — .tl2   KVA.,  2300  Volts.   fiO  cycles,    3  phase  Western  Electric  I 

Alternator  directly  counecteti  to  a  Condensing  Poppet   V.nlve  = 

Uniflow  Engine.     Includes  a  belted  e.\eiter.  = 

1 — 312   KVA..  2.300  Volts,   00  cycles,   3  phase  Western  Electric  I 

Altcrnatof.     directli'     connected     to    a    simple,     non-releasing  = 

Corliss  Engine,    Includes  a  belted  exciter,  | 

1 — 150  KVA.,   2300  Volts,  60  cycles,  3  phase.   General   Electric  I 

Alternator,    dii-cctly    connected    to    a    simple,    non    releasing  = 

Corliss   Engine.      Includes   a   belted   e.\citer.  | 

1 — 150   KVA.,   480    Volts.   00  cycles,    3   pha.sc.    General   Electric  I 

Alternator,     directly    connected    to    a    simple,     non-releasing  = 

Corliss  Engine.     Includes  a  belted  exciter  | 

Chuse  Engine  &  Manufacturing  Co.  | 

Mattoon,  Illinois  | 

iiiniiMiiiiiniiiiiiiiiiiiiiiiniiiitiiiiiiiiiiiiillliiiilMiiliniiiiiiiiiiiiiiiiiMilltlliiilii 


ROTARY  CONVERTERS 

-1»20  kw.,  250  voU,  S80  amp..  1200  r.D.m.,  typo  HCC6-220-1200. 
form  r,  CO  lyck-s.  General  Elerlrif  roiary.  complete  with  type 
H.J.T.n..  form  I>.D..  circular  coil  dfsign  General  Electric  trans- 
former   11.000   volts   Y  to   187,   cycles    60.   capacity   240   fera. 

-330  kw..  250  volt,  1320  amp..  1200  r.p.m..  t>TM'  HCr6-330-1200. 
form  P.  60  cycle.  General  Electric  rotary,  complete  with  H.J.T.B.. 
form  D.D.  clrnilar  coil  design  General  Eleclrlc  transrormer  11.000 
toU  Y  to   187.  cycles  GO.  capacity  3t;0  kra. 

The  above   transformers   could   probably  be  changed  to    1*.200   volts. 
They  are  now  "Y"  connefled  and  can  be  used  on   6600  volts. 

MOTOR  GENERATOR  SETS 

-New  1000  k^v..  250  volt  no  load.  260  volt  full  loa<).  3S50  amt^. 
"20  r.p.m..  typf  MCF.  General  Klectrlc  generators  direct  con- 
nected to  1400  hp..  2:i00  toU.  3  phase.  60  cycle,  synchronous  nw- 
tors.  Standard  outfits,  mounted  on  sub-bases  with  rheostats  8i.d 
compensators. 

-100  kw..  125/350  rait  Westtnghousc  generator  with  two  6/10  kw. 
balancing  transformers  and  a  150  hp. .  220  volt.  3  phase.  6  0 
cjxle.  type  "CS."  1200  r.p.m.  indurtion  WOitinKhouse  motor.  N'-th 
mounted    on    c3>t-iron    base.    comrUle    with    starter    and    swilcliboard. 

ALTERNATING  CURRENT 
UNIFLOW  OUTFITS 

-Brio  Cily  Iron  Works  engines,  I^'ntl  PJtint.  405  hp.,  Popprt  nlrt. 
200  r.n.m..  150  ih,  pressuro,  19  x  21.  direct  connected  to  General 
Eloftrle  generators,  alternating  current,  P.  F.  .8.  tyO«  .\TB-36- 
313-200.  form  E.  312  Kr»..  60  cycles,  witli  belled  eiclter.  Gen- 
eral Electric,  continuous  current.  c<^mi*ound  WDund,  ln>e  CVC.  975 
9H    k\v..    125   volts.    76    amps.      The  generators 


lecled    for 


and 


1.1K1' 


rOO    TiiUi. 


GEORGE  SACHSENMAIER  CO. 

926-32  N.  Third  St.,  Phila.,  Pa. 
Send   for  our  CataloE 


WESTINGHOUSE  MOVING  COIL 
REGULATING  TRANSFORMERS 

The  (ollowing  for  CO  cycles,    2200  rolu,   6.6   amps.: 

3 — 31  kia..  Style  No.   200614.  I — 24    kr^..   Style  N'o.    200611. 

2 — 17    kva..    Style  No.    200608. 

.4In> 

4 — Control  panels.    2  circuit,   single  throw. 

.sve  tt'(U>mi;>.«ue   1921-22  CuMot.  msn   )O6S-I0E0  /Of  complrtt  dcia 

Ceors*  Sachscnmaier  Co.,  926-32  N.  Third  St..   Phil«..  P». 
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PAUL  STEWART?t?"<iCOMPANY 


Cable  Address  -  Pasco.  Cincinnati 

G}t]£-Wcitfml)n'.on5Lmer-ABC4iK&^KEdi<on 


Special  Offerings,  A  No.  1  Units — Immediate  Delivery 


HORIZONTAL  TURBO  UNTTS. 

1 — 10,000   K.W.    80%    power   factor  AlUs-Chalmers   Condensing    Turbo 

Alternator   Init.    60    Cycle.    3    Phase,    2300-4600    or   11.000   Volts. 

200    lbs.     1     SP — 150    to    200    degrees    superheat.       Complete    with 

Surface   Condenser  and   Auxiliaries. 
1 — 6500    K.V.A.    Allis-Chaltners    Condensing    Turlro    Unit.    60    Cyc.    3 

Ph. ,     23  00     Volt,     Complete    layout    including    Jet    Condenser    and 

all   Auxiliaries.      Delivery  April    1. 
J — 3000    K.W.    Westinghouse    (Actual    capacity    appros.    4000    K.W.) 

60    Cyc.    3    Ph..    2300    or    4400    Volt.    Condensing   Turbo    Unit. 
1 — 1500    K.W.    Westinghouse    Comiikte    Turbo     Alternator    SUtion.     60 

Cyc.    3    Ph..    2400    Volt.    3t;oo    R.P.M..    Including    L^Ianc    Jet 

Condenser.    Boiler    Plant    and    Building. 
1 — 2000    K.W.     Allis-Chalmers    Condensing    Turbo.       Actual     capacity 

3000    K.W..    60    Cyc.    3    Ph..    2300    Volt.      Complete    with    Jet 

Condenser    and    Auxiliaries. 
2 — 1250    K.W.     Westinghouse    Condensing    or    Non-Condensing    Turbo 

rnits.       Actual    capacity    1500-1800    K.W..    60    Cyc,    3    Ph.,    480. 

2300    or     11.000    Volts,     1200    R.P.M.       Complete    with    LeBlanc 

Condensers. 
2 — 600    K.W.    Westinghouse   Non- Con  den  sing   Turbo    Unit    60    Cyc.    2 

or    3    Ph..    220.    480    or    2400    Volt.      Units    newly    rewound    and 

rpbladfd. 
1 — 500   K.W.  Westinghouse  Condensing  Turbo  Unit  60  Cyc,  2  or  3 

Ph..     2200    Volt.     3600     R.P.M.       Complete    with    Surface    Con- 

densei. 

VERTICAL   TURBO   .\LTERNATORS. 

1 — 1000    K.W.    General    Electric-Curtis    Turbo    Unit    60    Cyc.    3    Ph-. 
2300    Volt.     1200    K.P.M.      Complete    with    Jet    Condenser. 

1 — 1500  K.W.  Grnfral  Electric  <  Actual  rapacity  2200  K.W.)  60 
Cyc,  3  Ph..  2300  Volt,  &00  R.P.M.  Complete  with  Surface  Con- 
denser, Piping  and  all  Auxiiiaries. 
1 — 5000  K.W.  General  Electrir-Curtis  Condensing  Turbo  Unit  60 
Cyc.  3  Ph.,  2300  or  4500  Volt.  720  R.P.M.  Complete  with 
Surface  Condenser,  Piping  and  all  Auxiliaries:  Complete  In- 
SUlUUuii. 


Condenser   and  Auxilii 
-10.000    K.  W.    General    Electric    Condensing    Turbo    Unit    25    <  'yc. . 
3    Ph.,     6600    Volt.      Complete    with    Surface    Condenser    and    all 
Ausiliaric^. 

Condensing    Turb©    Unit    25     Cyc, 


DIRECT   CURRENT   UNnTS. 

O.  1—240  K.W.  General  Electric  M. 
erator.  Direct  connected  to 
Corliss   Engine.      Complete   Vnil 

P.      1 — 30'     " 

Volt.    Direct   connected 

Q.      1 — 425    K.   W.    General   Electric   M.P.    Engine  type   Generator.    250   or 

500    Volts.    Direct  connected    to  Simple    Heai-y   Duty    Corliss   EnRine. 

R.      1 — 600    K.    W.    General    Electric    Unit,    consisting    of:    2 — 300    K.W.. 

D.C..     250-550    Volt    Generators,    Direct     connected    to    horizontal 

simple   heavy   duty   Corliss   Engine, 

i'.    General   Electri     '" 

,    Jirect    connected    li 

Engine. 
1 — 1200    K.W,    Same   as   above. 

1 — 1500    K.W.    Westinghouse    Engine    type    Generator.    220-550    Volt. 
Direct   connected   to  Horizontal   heav^   duty   Cross   Compound   Corliss 


BOILERS. 

2 — 350  H.   P.  Stirling  B.  &  W.  Boilers 

out    Grates    or    Stok-r^. 
5 — 500   H.  P..   B.   &  W.    Sleil    Header  Wa 

Wide.       21     Tubes     High.       200-lb. 

Stokers    and    all    Fittings. 


200  lbs.  Allowance.     With- 


mnninnuniiiuiiuuuiiunMiiiinMinriiimuiiinMniiuniniuiiiniininiuuminniuinuunniiniiitniiiiiuuuiiiiuuiiuiiuiiiuriiri; 
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Independent  Electric  Machinery  Co. 

Twentieth  and  Central  Sts.,    Kansas  City,  Mo. 
PARTIAL  STOCK  LIST 


All   Apparatus    Listed 
Below  in  Stock  for 
Prompt  Shipment 


NEW   MOTORS 

in  oricin:il  crates 

General  Electric 

repulsion  type  R.  S.  A. 

i-H.  P.  110/220  volts,  single  phase,  60  cycles, 

1725  R.  l\  M. 

$39.30 

(2  per  cent — 10  days) 
discounts  in  quantities 

complete  stock  of  new  General  Electric  motors 


Vim  Electric  Co. 

INCORPORATED 

68  Cortlandt  Street 
New  York 


riitrtiMnltriirinitrtrllMTiiiinirilinilrtniirllllimuMii 


3   ph.,  60.cy.,  220/440  volt  Motors 

Ao.    ///J.  Make  Speed 

1  30  a   E  .  New    12(10 

4    30  Robhins  i  Myers 11.50 

2  30  AUis-Chalmers,  Kcbullt  S60 
1     30  \V.  E  ,   Rebuilt 900 

1  30G.E    slip  rInE.  New. ..     900 

2  30  G.  E,  Rebuilt 1200 

1     30  K.  M..  Rebuilt    1200 

I      30  HestS..    2200-v  .    Rcblt  1120 

1     35  WaEiier,  Rebuilt 1730 

6     40  Wataon,  Rebuilt 1200 

1     40  Allls-f-lialmcrs.  Rebuilt     SBS 

4     40  Watson.    New 1200 

I  50  Allls-Ch..  Re.,  2200-v  unh 
1  60  G.E. slip  ring.  Rebuilt.  695 
3-PH..  60-CY..  ALTERNATORS 
1 — 62-kw..    2200-volt.    60<ycle.   3- 

pliase.  300-r.p.m.  Bullock  Alter- 
nator, direct  connected  to  an 
AIniefl  steam  enirlne,  all  complete. 

I— .MHiva.,  2300-volt.  60-cycle,  3- 
phnae.  225-r  p  ni  M  Wayne 
Alternator,  direct  coiuiccted  to 
1  lO-hp.  Ruckcye  prmlueor  gaa 
enplne.  complete. 

1— lOO-kva.  2.300-volt,  3-phase.  80- 


vcw.  'toa-i 


^V.  K. 


-lOO-kw.  440-volt,  60-eyelo.  3- 
phasi-.  3600-r  p  m  Oeniml  Klee- 
trlc  Curtlss  type  turbines,  com- 
plete with  Jet  condensers  for  each 
machine,  driven  by  steam  pump^. 
two  sj-nehronous  motor  Rcnerat- 
or  eitclter  setA,  one  Curtiss  tur- 
bine exciter  set.  all  complete  wtlli 
neeesa,iry  rheosiats  aD<l  nine- 
panel  switchboard 
3-ph.,  2S-cy.,  220/440  TOit  Motora 
.V<..   lip.  Mate  ,-.;.    ' 

2       7|  R  AM 1400 

1      7)    Burke 7rrO 


n    r. 


7  Ml 


Hurke    l.'iOO 

R   *.  M 720 

I      15     fi.  E   1500 

I      15     Ideal    1470 

1  15     Ideal    75(1 

2  15    Hurke  : 750 

220-VOLT,  D.  C.  GENERATORS 


Fairbanks  Morwe 
Thompson-Kyan 


IIO-VOLT    D.C.    GENERATORS 

A  w.  Matre  Spf^d 

2     40     Triumph S50 

1     50     Westinghouse 850 

1     55     l-'airbanks-Morse    .    .     950 

1     75     W.  E.,  engine  type.  .  .      275 

220.VOLT,  D.C.  MOTORS 

Make  i>pc(d 


1  25 

2  30 
1     35 


Crocker-Wheeler,  Re, 
G.  E.  (vertical) . 
W'estlnghousc  , 


750 
1500 
1420 

750 
2000 

450 

500 


comp.  wd.  Westinchouse  Gen- 
erator, direct  connected  to  10x12 
Ideal  steam  engine 
-10O-kw.,22O-volt,  400-amp.,  250- 
r.p.m,.  3-wlre  Western  Electric 
(Jenerator,  direct  conniH'(»d  to  a 
FItehburg  taiidem  steam  engine 


100-kw.,  220-vnlt  W  esllnghouse 
compound  wound  Generator, 
2.'»5-r.p.m.,  direct  connected  to 
Ilxl4\20  Ideal  steam  engine. 
—  100-kw,  220-vnlt,  400-amp.. 
225  r  p  m.  rnnip  wd  Jenny 
Generator,  direct  connected  to 
I4xis  Kour-valvc  ideal  steam 
engine. 
:— l.W-kw,  220-volt,  1,50-rp.m. 
Wcslern  Electric  Gcneralnr,  dir- 
ect conneele<i  to  FUchbunt 
tandem  compound  stean)  engine. 

■  It, 

I        ^        

dlrert    con- 
nect^-d    to    l.Sx2S\30     I'ltchburg 
tandi-m  compound  steam  engine. 
MOTOR    GF.NF.RATOR    SETS 
I— 3(i-kw  ,       l20-v(ilT:      720-r  p.m. 
WesdngTiouse   Generator,  direct 
connected  to  ,50. hp,  3-pha.se,  25 
cycle  W  enttDgbtiune  nmlor. 
I — 40-kw     KO-  or  lOO-vnlt  W  esllne- 
tiouw  Generator,  direct  connect- 
ed to  fiO-hp   22(>-volt.  Westing- 
house,  3-pbase  motor. 


■■iiintiiiiniitiiiuiiniiniiimiiaiiiuniiiiiniimiiiiiiiniiiiiiiiiiiiiiiiiiniiiiiiiiimiiiiiiinmwiiiiiiMiiiiniiiniiminiiiiiiiiiiiimiin^ 
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Apparatus  in 
Stock  For 
Immediate  Delivery 

J.'OO* 
3-Ph..    60-Cy..    220/440-VoU   Motors 


M  SEARCHLIGHT  SECTION 


J.  L.  HEMPHILL  &  CO.,  INC. 

1118-1120  Clinton  Street 
HOBOKEN,  NEW  JERSEY 


Vol.  78,  Xo.  27 


400 
300 
250 


Make 
O.  E.,  ayn. 
G.  !■:.,  syn.* 
O.  K  .  M 
O.  IS..  M 
C.  K.  Syn.» 
O.  E,.  I. 
G.  V...  M« 
G    i:  .  K 
Allls-Cha!..  ANY 


1800         West..  A 
\-Phas6  Motors  on  reyucst 


^Sl  ITIf'trical   World 

iiiiiiitiiiiiiiiiiiiiiiMiiinifiiiiiitiiiiriiiiiiuiuiiuiiiHiiiiiKiiitiiiiuiiijnHfle 


D.C.  Motors. 

Hp.  Hvm. 

300  fiOO 

100  800 

SO  12S0 

.W  700 

.15  875 

25  600/1200 

20  800 

15  1250 

10  1200 

10  275   1.175 


Allls-Chul 
Mlls-chiil 
Allls-Chiil 
Al'l^-<li:il 


1  Yl        1100  G.  K. 


ratori,.  440  and  2300-Vo*: 

Rpm.  Make 

900         G.  E..  form  P 

600         G.  E  .  torm  P 

900         G.  E..  form  PB 


SOO 
1000 


Cr-WTi 
W(-!t. 


All.s-Chal. 
Engine  Generator  Sets 
1 — 250-1; w.  2.50-volt  Alls-Chal.  Gener- 
ator Kith  IS  X  36  Corliss  engine. 
1— 100-kw  ,      200     rev..      220  440-volt 
WcstlnKhouse  Generator  with  14  x  24 
Hamilton  Corliss  engine. 


Telephone 

Hoboken 

3618 


Motor  Generator  Sets 

300-kw..     720-rev  .     I2.'./2SO-volt.    3- 

unlt  act  conslstinK  of  (2)  150-ktr., 

125-volt.   I>  (     G  !•:.  (ten.   (li   450- 

hp.  440'2300-voU.  G    E.  K  motor. 


10-20-25-40-kw..  125-v.  BaUnccr   Sels 


aiMiiiiiiiii'iirririiiiitiiriinniiniiiiiiiiiiruMiiiiriiiiiiiirmiiiiii iiii luiiiiiiir iiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiitinmmiiiiiniiiiiiiiriimiiiiriinjiiiiiii iiiiiuiiiiiiiiiiiiiiiimiiiiniiiiiiiiriiiiiiiriiiiiriiiiuniiiiiiiiiuiHiniiiiiiiiuiiiiiiinniiuiimiiiiniiiiiniaf 
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2—100  KW,  Type  M,  Westing- 
house  Generators 

125  Volt  d.c,  550  r.p.m.,  with  rlieostats,  pulleys, 
and  slide  rail  bases.     $650  each. 

1_300  HP.  General  Electric 
Type  I,  Form  M  Motor 

slip  ring,  3  phase,  60  cycle,  2200  volt,  500  r.p.m. 
with  base,  pulley,  controller,  with  variable  speed 
resistance.     Excellent  condition.     $2000.00. 

1 — 150  HP.  Westinghouse  Type 
SK  Motor, 

3  bearing,  230  volt,  d.c,  550  i-.p.m.,  with  base, 
pulley,  and  Monitor  control  panel.     $1350.00. 

And  2000  other  Motors  and  Generators  in  stock — 
new  and  rebuilt  apparatus  that  is  priced  to  sell. 

When  you  want  to  buy,  sell,  rent  or  exchange 
electrical,  always  get  in  touch  with 


R.  SCHEINERT  COMPANY 

123-125   N.  Third   Street,   Philadelphia,   Pa. 


MOTORS 

In  Stock — Immediate  Shipment 
VARIOUS  SIZES  AND  SPEEDS 

For  complete  list  see  our  advertisement  in 
first  issue  each  month  of  Electrical  World. 

DAVIS  MACHINE  &  MOTOR  CO. 

59  Mechanic  Street,  Newark,  N.  J. 
Phone  Market  8580 


=      '<ililtillinniir)i)iiiillitllllltlllfiriirirriiiitltriiriitlliiilitiiiiitiiliniiiiiiiiiiii iniirnilriiniiiiniiiiiininrtiiinitiiriiiiiiiitiuiiiiintiS 
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1 1  MAC  GOVERN  &  CO.,  Inc.  | 

II  114  Liberty  Street,   New   York,   NY.                      | 

I  I          POWER  PLANT  EQUIPMENT          | 

I  I                                  (Reconditioned)                                 | 

I  I                   TURBINES,  ENGINES,  GENERATORS,                   I 

I  I               ROTARIES,  TRANSFORMERS,   BOILERS,               I 

I  I                           CONDENSERS,  PUMPS,  ETC.                           | 


READY  TO  SHIP 

Branch  Offic 


MONTREAL,  QUE. 
255  Beaver  Hall  Hill 


9liliiillliliIliMrMriitiiritritliiiiiriiiiitiitiiiMiiitTiiiitiitiiiriiiiiMiiii 
iiiiiiiiiiii1i:jiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiimiiimiiiiimiiiii 

I       RETURN  TUBULAR 
1       LOCOMOTIVE 


I  I        PITTSBURGH.  PA 

i  I  223   Oliver   Bldg. 

I  I  WAREHOUSES  AND  SHOPS:  LINDEN,  N.  J. 

iiiiiuiiiiiMiiiitiiriiiiiiiiiiritriiiiiiiR  ituiiiiiiiiiMiiiiiiiin 


iiuintriiinniitiniMiuiMiiMininriiniiiiuriirnrniiiriiiiitiinitiiniiitTiininiiiiniMiniiiiniiiinniinniiiiininiiuniUMuniiutiiiiiiniiiinininiuiiiiiiiiiiiiiiiiniuiujminimituiuiiiiiniiinimiiK 


BOILERS 


WATER  TUBE 
SCOTCH  MARINE 


A  LARGE   STOCK   OF   HIGH-GRADE   BOILERS   OF   PRACTICALLY  ALL  SIZES,  TYPES  AND   MAKES, 

TAKEN  OVER  FROM  DU  PONT  CHEMICAL  COMPANY'S  AND  OTHER  PLANTS  WITH  PRODUCTION 

RECORDS— RECONDITIONED,   OFFERED   SUBJECT    TO  ANY  INSPECTION,  AVAILABLE  NOW! 

"SAVE  TIME  AND  MONEY  ON  YOUR  POWER  INSTALLATION- 
LET     DAVIS    FURNISH  THE  BOILERS" 


LONG  DISTANCE 

TELEPHONE 
RANDOLPH  2232 


J.  R  DAVIS 


1122-1123-1124 

HARRIS  TRUST  BUILDING 

CHICAGO,  ILL. 


December  31,  .1921 

Electric;)!  M'orl'd 


SEARCHLIGHT  SECTION 
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"HONESTLY  REBUILT" 

ELECTRICAL  MACHINERY 


MILLER-OWEN  ELECTRIC  CO.,   Inc. 
VS^'.IJS'ToClIv^KB  PITTSBURGH,  PENNA. 


i      3  Ph.,  60 


5  G    E. 

o  Wagner  b.m 

7'  GE.  KT 

10'  AMIS  AN 

10  G   E.  KT 

10  GE.  KT 

15  GE.  KT 

20  GE.  KT 

25  G.  E.  KT 

30  Westlnghouse  CX 

30  Westlnghouse  CCL 

30  G   E.  KT 

35  G  E  KT 

40  G   E  KT 

50  Westlnghouse  CCL 

50  G.  E.  KT 

60  G   E.  KT 

60  nestingliouse  CS 


I  Volt  Motors  j 

Type     Speed 
KT        1.200 


Motors 

It  P.M. 

665 

290 

900 

1.200 

1.200 


VoJts 
250 
250 
250 


900 

900 

900 

1.200 

l.SOO 

900 

900 

900 

900 

1.200 


<i.n<rlli  Ekctri 
Westlnghouse 


General  Electric         35  550       250 

General  Electric          30  1.700       250 

General  Electric          25  750       250 

3  Ph.,   25   Cv.   220/440  Volt   Motors 

Qti.     HP.           Make  Tvpe  Speed 

2         10       Gen.  Elect.  KT       750 

7         25       Wcstlnghouse     CS        750 

I         35       Gen.  Elect.  CS        750 


Direct    Curi 

Make 
General  Electric 
General  Electric 
Allls  Chalmers 
General  Electric 
General  Electric 
Crocker  Wheeler 
GeneralElectric 
Wcste.  Erie  City 
Allls  Skinner 
G.  E.  Buckeye 
Wcstg.  Ball 
We.stq.  Buckeye 
G  E.  McImoEh 
G   E.  Hamilton 


Kw. 
500 
400 
200 


150 
200 
300 
450 
500 


R.P.M. 
360 
450 
425 
550 
550 
1.200 
900 
250 
250 
200 
200 


Foils 
250 
250 
250 
250 
250 
250 
250 
250 


250 
250 
250 


Also  a  number  or  very  attractive  offer- 
ings in  .Mternating  Current  Belted  and 
Engine  Driven  Generators 


Make 
General  Electric 
General  Electric 
AIMS 
General  Electric 


Volt 
2300 
2300 
2300 


75  250  220  440 

75  250       2300 

65  250  220  440 

50  250  220/440 


50     125     220/440 


A.  C.  Motors 


HP.    R.P.M.  Cvele.^ 


Crocker  Wheeler 
\\'estinehDuse 
General  Electric 


General  Electri 


600 
400 
300 


514 
450 
500 
600 
450 
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(f 


25  CYCLE" 


MOTORS,  TRANSFORMERS, 
MOTOR  GENERATOR  SETS 


To  Reduce  the  Stock  of 
3-Phase,  40-Degree    MOTORS 


.cle    motors,    single    and    three    phase,    totalling 

>izes  from  1   to  750  hp.  various  speeds, 
phase  25  cycle  transformers  from  1  lo  200  kw. 
Sets.  25  to  60  <ycie.  500.   1000  and  1250  kva. 


Over    1200    '?. 
15  000  h|i 

Single  and  th 

Motor  Genera 
capacity. 

Many  items  almoet  new  and  all  guaranteed  to  be  in  good  oper- 
ating' condition  on  shipment.  This  eqiiipment  on  hand  due 
to  a  recent  changre  from  25  to  (50  cycle,  in  our  power  plant 
installation 

For   details   and   prices,   address 

Kansas  City  Power  &  Light  Co. 

Kansas  City,  Mo. 
.attention:    R.   S.   Maune.v.    Inilniitrial    Eng. 


we  offer 

at  a  low 

price 

0«- 

Hp. 

Rpm. 

Type 

Afake 

3 

20 

900 

KQ. 

General    Electric 

2 

25 

900 

K.Q. 

General    Electric 

3 

30 

870 

C  S, 

Westinghouse 

30 

1170 

CS. 

Westinghouse 

35 

680 

K.Q. 

General    Electric 

35 

1170 

CS. 

Westinghouse 

40 

1170 

CS. 

Westinghouse 

50 

870 

CS. 

Westinghouse 

3UiuiiiuniiiniiinrniiMiiiiiiiiiitiiiiniiiiiiiiiiiiiiMriiiiiiiiiiiiriiii 
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p  And  a  Large  Stock  of  Slip- Ring  Motors 

f  RELIABLE  ELECTRIC  MOTOR  CO. 

I  165-1G7  Grand  St.,  New  York 

?illllllliMniiiiimiiniiiiiiiiiiiinillMiiiiiiiiiiiiiiiiiiiiiiiiiiitiitiiiiiiMiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiuiiiii  ,^mii 


GENERATORS  FOR  SALE 

i  1 — 175    kra..    6(i0 

=  1 — 175    kva..    fiOO       .        . 

=  1 — 90    kw..    750    r.p.m.,    125   v.,   D.C.    Ccnerai   Electric. 

=  I — 30   k»..    110    v.,   D.C.   Western   Ekclric   Generator,    direct  connected   to 

=  GO    hp.    Iiutt>    Ttrrilcal    steam   engine. 

§  1 — $    lew..    35    V.    or    125    v..    DC.    General    Electric,    direct   connected    to 

=  Falk    kerost-ni-    engine    and    swltchboant. 

I  L<irfi'    Ktock  Motore,   A.C.   nntj  DC:  nnr   and  rebuilt. 

I         V    M.    Nussbaum  &   Company,    Fort   Wayne,    Indiana 

3jiiiiirtiii>iiiiiiii)iiiiiMini)iitiiiiiriiiiitiiitiiMiiiiiMiiiiiiiitiiiiii 
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???????????????????????7 

7 

I   Consider — 


imiiitiiiiimrmiHiimiiimiiimii!)'^ 


Newark  Electric  Repair  Co. 

109   Bank  St.,    Newark,    N.   J. 


achincry    of    every    desTiption    repaired    RIGHT. 
o  new  and  second-hand   motors  for  sale. 


immiUMiiiiiMiiiinitiiMirMriiiMiiiitnriumiirniimiriiMmnMiMiNiMiMiiiirirtnrniiiriniiriiMinmiiMiMirininiiiinMnnmiitiiriiMi^ 


7 
? 
? 
7 

i 

I  I. 

7 


The  value  of  getting  electrical 
repair  work  done  when  you 
want  it  and  the  way  you  want 
it.  Nelson  is  the  man.  Jobs 
of  any  size. 

.  R.  NELSON   COMPANY 

BOND  STREET,  NEWARK,  N.  J. 
????????????????????? 


2??  I 
?i 
?i 
?i 
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Power   Machinery   Exchange 


1  Montgomery  Street 
Jersey  City,  N.  J. 


SPECIAL 


250  K.  V.  A.  Wghse.  3  or  2  Phase  Alternator,  Direct  Connected 
Erie  Ball   4  Valve  Corliss  engine;  two  years'   service. 


^iiiiiiiiiiini 


A.C.   fcO- 

CYCLE  UNIT.S 

Km. 

Oenertitor 

Eno^ne 

62S 

WkIibc 

P«r»onii  Tiirblni- 

600 

O.  K. 

Illr(»-HarBfnnt-* 'orllJM 

500 

Alll»-fhal 

AlllK-C'hnl    Tiirhlnr' 

MO 

O.K. 

SklnniT.  rr    rrmp. 

600 

O.  B. 

AllU-Chal    CorlbM 

47.1 

O.  E 

Mktnnfr  ITnlflow 

400 

WkIuw. 

Krio  Hull  Corllm 

.37.J 

O.  B. 

Ciirtlji  Turhlnp 

.V.0 

O.  K. 

ll.irriK  f:«rll«8 

:100 

AlllK-CbSl. 

HklnnrT.  20  X  20 

!()0 

O.  K. 

l;rli>.  1-VBlvp 

IW 

\-Kh.ip, 

Krli-Hnll  rorlUw 

2V> 

Allln-ClmL 

H«mlllonnon-r(.|«wln|{ 

1  '*.'» 

o.  v.. 

«  haiullfr  Taylor.  0  c. 

I.V) 

W«hi«.. 

R  Ico- Ha  rftr-an  l-CorU« 

l.W 

Allla-CbaL 

Ideal  Tanrtem 

100 

C.-W. 

HnrrlAburs 

75 

O.  B. 

Terry  Turhlne 

78 

8.f: 

narrlaburil 

60 

Erie  Hall 

M0-250-VOLT.   D.C.  UNIT.S 


GeneralriT 

k'notnf 

Trill  riipli 

Skinner  Tunilem 

Wehso 

i:rle  ll:ill 

WKhw 

Erie  Hiill 

XVKhae 

Erie  Hall 

0    E 

<urtl«  Turbine 

Alllj><;bal 

Hklnnrr 

0.  E 

CiirUs  Turbine 

Allla-rhal 

Erie  liall 

G.  E  .  .Vwlre 

Hklnner.  Unlflow 

Wghse 

l.leal 

Wdhae..  3-wlre 

Ames 

0.  E  ,  3-wlre 

Hklnner  ITnlOow 

0.  E  .  3-«lre 

IlnrrlKburi! 

0.  E  .  3-wlre 

Tniy.  Vert. 

RLl^ay 

Itlclenay 

(i    v..  Marine 

IIB-I2S-VOI.T. 

I>.C.  UNITS 

fitnrrator 

Ifnffing 

r.  y. 

Fleming,  4-valvc 

W  k'hso. 

.Skinner 

<!.  1;. 

ilarrlHburi! 

llurko 

HarrlAburR 

G.  K. 

llarrlftburn 

0    E. 

ilarrlaburs 

Wuhac. 

Skinner 

G.  E 

0.  F.  Mulne 

G.   K 

Aniefl 

C  -W 

Erie  DaU 

Wdhar. 

Erie  Hall 

Burke 

Chand.-Tay. 

Akrnn 

narrlaburg 

llurke 

Marine,  Vortical 

G    1. 

0,  E   Marine 

G    1: 

Marine 

<;   1. 

Entfberff  Marino 

ititiiruiiiiiitiiiiiMitnimninritiiitiiii 
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ARCHER  &  BALDWIN,  Inc., 

114-118  Liberty  St.,  New  York  City 


Telephones  4337-4338  Rector 


ROTARY  CONVERTERS 

2 — 300  kw.  .Stanley.  600  volt,  D.C..  25  cycle.  3 
phase;  366  volt.  A.C..  500  r.p.m.;  complete 
with  tratufomiers. 

2 — 200  kw.  Weslf..  250  volt.  D.C..  3  phase.  60 
cycle;  185  Tolt  A.C..  900  r.p.m.  Rotary  ('on- 
vcrtcre,  complete  with  A.C.  and  D.C.  panels 
and  regulators.  We  have  suitable  transform- 
ers for  any  <:  the  following  voltages:  2.300. 
4.000.    4,600,    6.600.    13.200. 

MOTOR  GENERATOR  SETS 

I — 200    kw.    Gen.    Klec.    250    v..    Type    MP.    900 

r.p.m.    Generator,    dir.    ctd.    to    300    hp.    Gen. 

Llec.    2.400    v..    2    or    3    ph.,    60    cy..    900 

r.p.m..  Form  K  Motor. 
1 — 100  kw.  Elec,  Machy.  Co.,  250  v.,  900  r.p.m. 

Generator,    coupled    to    150    hp,.    2    or    3    ph.. 

60  cy.,  440  v.,  900  r.p.m.  synchronous  motor. 
1 — 100    kw.   Westg..    230   volt.    Compound  Wound 

Generator,    dir.    ctd.    to    150    hp..    2.200    volt 

s<]uirrt,l-cjgf   induction    rootor. 

250  VOLT  DIRECT  CONNECTED 
DIRECT  CURRENT  UNITS 

I — 350  kw.  Westg..  250  v.  (3-wire),  130  r.p.m. 
Generator,  dir.  ctd.  to  26  X  30  In.  Portcr- 
Alleii     J-valve    eneine. 


2 — 150   kw.   Westg.,    250    v.    (3-wlrc)    Ocnnators. 

each  dir.  ctd.   to  Harri^burg  engine. 
2 — 60    kw.     G.    E.,    285    r.p.m.    Generators,    dir. 

ctd.  to  Ball  &  Wood  center  crank  engines. 
1-50     kw.     Westg..     30O    r.p.m.    Generator,    dir. 

ctd.    to    11    and   19   l    11    in.  Westg.   engine. 
1 — 30    kw.    G.    E.    Generator,    dir.    ctd.    to  Ball    i 

WcoJ    engine. 


125  VOLT  DIRECT  CONNECTED 
DIRECT  CURRENT  UNITS 

1 — 125    kw.    Wests..    2: 

ctd.    to    11    and    IS 

engine. 
1 — 30  kw.  Sturtevant.   325   r.p.m.   Generator,   dir. 

ctd.  to  9  X  9  Sturtevant  engine. 
1 — 30    kw.    Westg.,    325    r.p.m.    Generator,    dir. 

ctd.   to   10  I   10   in.   Barrisburg  engine. 
I — 25    kw.    Westg.    Generator,    dir.    ctd.    to   8K    X 

8  in.  Westg.  automatic  engine. 


500-550   VOLT    DIRECT 
CURRENT    GENERATORS 

1 — 300  kw.  Sprague-LundeU.  470  r.p.m. 
1 — 125  kw.  Sprague-LundeU,  620  r.p.m. 
2 — 100    kw.    Wcstit..    720    r.D.m. 


250  VOLT  DIRECT   CURRENT 
GENERATORS 

1—400    kw.     Alli--lhalimT=.     115     rp.n.  .     inter- 

pole,    3-tMraniig. 
1  — 150    kw.    General    Electric.    450    r.p.m..    6-pol« 

type. 

125  VOLT  DIRECT  CURRENT 
GENERATORS 

1 — 200    kw.    Uuilock.    :,')■.    r.i..i.n..    i-b.-4r.-,i:. 
1 — 200    kw.    Wiitg..    .,..j    r.p.ro. 
1 — 100   kw.    Gin.    Eltc.    650    r.p.ci. 
1 — 40  kw.  Westg.,    550   r.p.m. 

250  VOLT  DIRECT  CURRENT 
MOTORS 

1 — so  bp.   Gen.   Elec..    190   r.p.m.   Crane  Motor. 

I — 35  hp.    Bullock.    1  1T5    r.p.m. 

1—30  hp.    Dithl.    725    r.p.m. 

1 — 15  hp.    Alhs.-Chal..    l.:;50    r.p.m. 

1 — 15  hp.    <;.n.    Elec..    I  110    r.p.m. 

1—15  hp.    We. tern   Elec..    l.IOO   r.p.m. 

125  VOLT  DIRECT  CURRENT 
MOTORS 

I — 90  hp.  Gen.  Elec.,  500  r.p.m. 
1 — 50   hp.   Cro.-Wheoler.    700    r.p.n. 
I — 25    hp.   Triumph.    1.100    r-P.m. 
1 — 25   hp.   We^tg..   850   r.p.m. 
1 — 20   hp.   Western    Elec..    900   r.p.m. 
1 — 15    hp.    Gen.    Eicc.    690    r.p.m. 

1 10     hn        rm-Whrrlrr       1    100     mm 


ELECTRIC  PUMPS 

■1 — 8  X  10  Gould  Vertical  Triplex, 
350  GPM.,  150  pounds  water  pres- 
sure, brass  valves,  direct  driven  by 
40  hp.,  440  volt,  3  phase,  60  cycle 
Westinghouse  Slip  Ring  A.C. 
Motors. 

1 — 5  in.  Gould  three  stage  Centrifugal 
Pump,  capacity  500  GPM.,  against 
225  pounds  water  pressure,  direct 
driven  by  a  100  hp.,  2,200  volt,  3 
phase,  60  cycle  Lincoln  A.C.  Motor, 
speed    1,720   r.p.m. 

2 — 3  in.  Lea-Courtenay  single  stage 
Centrifugal  Pumps,  capacity  350 
GPM.,  against  50  ft.  her-l,  direct 
driven  by  a  10  hp.,  220  volt  Allis- 
Chalmers,  3  phase,  60  cycle,  A.C. 
Motor,  1,720  r.p.m. 

300  Other  Steam  and  Power  Pumps  for 
Sale   including   Fire    Pumps. 

Sfnd  for  otlr  Doceiiiber  list  of  the  lar^sl 
t^toik  in  the  Umt«l  Slates  of  slightly  used 
or  Ihorouirhly  overhauled  Machine  Tools, 
rower.  Electrical  and  Contractors'  Equip- 
ment. Satisfaction  Gu'aranteed  or  Monev 
Kefundcd. 

Wickes  Machinery  Co. 

Jersey   City,   N.   J. 
Established    1900. 


A.  C.  ENGINE  SETS 

90-kva.   Westinghouse.   2-phase.   60-cycle,   2300- 

volt.  with  Erie  Ball,  side  crank  engine. 
lOO-kva.     Crocker-Wheeler.     3-phase,     60-cycIe, 

2300-volt.  with  American  Ball  ensine. 
150-kva.     General     Klectric.     3-phase,     60-cycle, 

2300-440-220-volt     with     Hamilton.     4-valve 

engine. 

D.  C.  ENGINE  SETS 

lO-kw.  C&C,  125-volt.  with  6x6  venical  Racine 
engine. 

20-kw.  DIehl.  115-voIt.  350-r.p.m.,  with  American 
blower  engine. 

20-kw.  Crocker-Wheeler.   125-volt.  with  Harris- 
burg,  side  crank  engine. 

30-kw.  General  Elecuic.  125-volt  with  Harrisbui^, 
side  crank  engine. 

50-kw.  Westinghouse.  125-volt  with  Ames,  center 
crank  engine. 

60-kw.  Westinghouse,  250-volt  with  Skinner, 
automatic,  center  crank  engine. 
TS-kw.  Crocker- Wheeler,  125-V  with  Ames  Emrln". 
lOO-kw.  Crocker- Wheeler.  250-volt  with  Harris- 
burg,  side  crank  engine. 
150-kw.  Westinghouse.  250-volt  with  Erie  Ball, 
side  crank  engine. 


150-kw.    General    Electric.    3-wire. 

125-250-voIt 

with  Erie  Ball,  side  crank  ensilne. 

150-kw.     Wcslera    Electric.    3-wire, 

125-250-volt 

engine   type   generator,    200-r.p. 

Q..    armature 

bore  ID  in.,  no  engine. 

« 

-25-kw.  C  4:  C,  2oO-voU.   with  Hamilton,  4-valve 

englnf. 

D.  C.  TURBO  GENERATOR    SETS 

50-kw.  Diehl.  2o0-volt  with  Terry  non-condensing 


BELTED  ENGINES 

12  X  12  centi'r  criink,  Uiiftalu  l-or>;e.  automatic. 
15  X  14  Ames,  center  crank,  automatic 

CORLISS  ENGINES 

so  to  JOO-hp. 

SQUIRREL  CAGE  MOTORS 

Up. 
10 


3  Phase— 60  Cy=le 

.^.-•fd               .Vate 

r^r 

440-220 

mo      Wcstiiichouse 

440 

17.tO        Triumph 

B-8.5 

1715       Allis-Chalmers 

440 

1200       Fairbanks-Morse 

NJ. 

440-220 

900       General  KU-ctrlc 

I. 

440-220 

440-220 

9110       C"nc-.:   Hc-tr1c 

I. 

440 

S65        Allls  Chal.  (:;.  R.) 

Y. 

SQUIRREL  CAGE  MOTORS 

2  Phase — 60  Cycle 

i        220-440  !i(10       Ocneral  Electric       I  Q. 

;       220-440  720       General  Lkctnc       1  Q. 

DIRECT  CURRENT  MOTORS 


Mate 

1100 

General  Elecirte 

17S0 

Fairbanks-Mo.-ae 

1700 

Western  EUctlc 

1700 

General  Vh-ctrw 

1700 

Wesrtcm   EU-ctrIc 

1775 

Fairbanks-Morse 

ISOO 

Fairbanks-Morse 

1750 

Fairbanks-Morse 

1750 

Roth  Brothers 

1S50 

Crocker-Wheeler 

1700 

Western  Klectrte 

Other  Engine  Sett  in  Stock 


COLE  MAN-SHOEMAKER  JNC. 

Commercial  Trust  Building,  PHILADELPHIA 
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MOTORS— DYNAMOS 

Cousht,   Sold,   Exchanged   and   Rented 


MOTORS -DYNAMOS 

Write  us  what  \iiu  want  to  bu\   or  sell 


JAWITZ  ELECTRIC   MOTOR  CO. 

211  Center  St.  Canal   82-i7-8 

23(5    Calial    St.  Franklin    :t|-:8 

NEW   YORK    CITY 


linniiuiiiniimiiiniiwuiiniiiiniiiuiajiiiiuiiiiiiniiiiMnitiitiimHirtiiiiiiiiii 


L.  J.  LAND  I 

I                                                  Successor    to  Schwarli   *    Land  | 

I    I        207   Centre  Street                                                     New  York       | 
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December  31,  1921 
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•ure 


pet'Formancg  Guarantee 
purely  iSowA 


1 


Dxors 


MILLER-gl 
OTOR  Wl 

ELECTRIC    f^i 


BONDED 


'ELDON 

I  OTOR  ^^UPPLIES 

'LECTRIC    ^OMPANY 

■  LECTRICAL         \^  ONSTRUCTION    | 

Authorized  General  Electric  Motor  Dealers    | 


What  the  Label  Means 

The  license  label  of  the  Suret>-  Motor  Bonding  Company  is  on  every  renewed 
motor  sold  by  its  licensees.    ■ 

It  is  the  guarantee  to  the  purchaser  that  the  motor  has  been  rigidly  inspected 
and  tested  for  faults;  has  been  taken  down  and  defective  parts  replaced;  that 
it  has  been  so  thoroughly. overhauled  and  renewed  that  it  will  perform  as  effici- 
ently as  a  standard  motor  just  out  of  the  factory. 

The  licensee  issues  a  Certificate  of  performance  to  the  purhaser,  which  may  be 
exchanged  for  a  Surety  Bond,  underwritten  by  one  of  the  leading  surety  com- 
panies of  the  country. 


Write  the  following  U 
lists  of  rebuilt  equipm' 


and  stoctt 
delivery ; 


Motors  and  Generators 

I  Rewound  and  repaired.   Coils  of  every  | 

I  description.     Our   shops   are   equipped  | 

I  with  superior  facilities,  manned  by  ex-  I 

I  pert  repairmen.    Prompt  and  efficient  i 

I  attention  to  repairs  and   replacements  | 

I  on  any  type  or  size  of  equipment.  | 

I  GeJieml  Offices;  | 

I  13r.9  Park  Place  | 

I  Shops   .ind   Warelionse;  I 

I  2600   Isabella  St..    Detroit.   Mich.  I 

I  M.  C.  R.   R.  private  siding.  i 

I  Send  lor  Our  Stock  List  of  .Van  and  Psetf  Uoltn,  I 


Duquesne  Elec.  &  Mfg.  Co.,  Frankstown  &  Hamilton  Aves.,  Pittsburgh,  Pa. 

Elliott  Electric  Co 813  Superior  Ave.,  N.  W.,  Cleveland!,  O. 

Guaranteed   Motor  Co 2814   Wentworth   Ave.,   Chicago,   111. 

Miller-Seldon  Electric  Co 1259  Park  PI.,  W.,  Detroit,  Mich. 

Willey-Wray  Electric  Co 118  West  Third  St.,  Cincinnati,  O 


uiimumauiiiuuuiiiiumauuiiiiiuuinHnmsiutt      = 


Engine  Type  Generator 

1 — 200-  kw.,  275  volt,  195  r.p.m.,  com- 
poind  wound.  Type  CCD,  renewed 
Crocker-Wheeler  D.C.  generator, 
direct  connected  to  an  18'4  liy  -1 
inch  right  hand  Buckeye  engine. 

1 — 2  Panel  Vermont  marble  switch- 
board with  circuit  breaker,  am- 
meter, field  rheostat  and  main  gen- 
erator switch. 

Engine  complete  with  throttle  valve, 
gravity  feed  oiling  system,  cylin- 
der   lubricator    and    drain    valves. 

Opproximate  floor  space  of  founda- 
tion  17  ft.  by  19  ft. 


Comphte  stock  of  new  General  Electric 
motors  and  renewed  motors  lor  immediate 
delivery.  Write  for  full  information  re- 
garding    renewed    bonded   motors. 


OF  CLEVFJ.AND 


BUY 

BONDED 
MOTORS! 

NEW  and  RENEWED 

Alternating   Current  Motors 
3    ph.    60    cy.— 40      Rating. 
;Vo.   Hp.    Rpm.      rolls        Type  A/ate 

6      50         1200     220/440     AN         Allls-Chal. 
I      50         1200     220,  410     B\V        W  agner 
I      50  720     220/440     ANY      Allls-Clial. 

1      SO         1200     220/440     CCL      « catshse. 
I      50  900     220/440     AN         Allls-CliBl. 

1  50  900     220/440     CS  Woslghse 

2  7.1  900     220/440     AN         Allla-rtial 
720     220/440     AN 


LICE.NMF'- 

Surety  Motor  Bonding  Company 


SURETY  RENEWED 
I  j       MOTORS  (Bonded)        j 

lis  Ph.,  60  Cy.,  220/440  V.,  40  defi.  Rating     i 


100 
135 
ISO 


1200 
1200 
720 
900 
900 
900 


IM-SI.R«. 
CS-Sq.Cg. 
ATB  Syn. 
Sq.  Cage 


75 


600     220/440     81.  rg.    IJncoln 


1     100  900     220/440     AN 


AlMs-Clial. 
Allla-Clial. 
Westghse. 
Wcstghse. 


3  100  720  220/440  AN 

I  100  ■        870  220/440  C\V 

1  125  720  220/440  CW 

1  1.10  900  220 '440  AN 

I  150  700  220  440  OS  West 

1  200  5S0  220  440  CS  Wcsl 

1  200  720  220  440  AN         AUls- 

Motor  Generator  Seta 

1— I.Vt-kK- .       12.5-2.',0-volt.       120(i-rplii 
WesllDBhouiX'    Kolary    Converter,    wl 
former  for   2200-volt.  high    tnwlttn.    .l-pha.'^c- 
60-cyclc.    IS7-volt.    low    tcnslnn  ;hm1  ptartlni,' 
laiM.    romplcie   villi   slartlng  equipment 


.\rake 
Gen.  Elec. 
Westingh. 
Fair.-Mor. 
Gen.  Elec. 
Westingh. 
Gen.  Elec. 
Burke 
Alternators 
.Uakc 
Fair-Mor. 
Gen.  Elec. 

250  V.  Direct  Current  Generators 

.Vo.  Kw.     R.P..\r.  Volts     Type       Make 

1  l.')0  .i;.')       2."i0  Ridgenay 

1  50  950      250        H      Bullocl^ 

1 — 30  Kw..  125  V.  Ideal  Generator  direct  con- 
nected to  3  Ph.,  00  Cy.,  220  V.  Ideal  motor. 


3    Ph.,  60    Cy.,    240  480    V. 

So.       Km.  fi.P.^r.     Type 
1  90         900         AB 

1        125         900       ATB 


a  i 


Ulfluway  rjenrralor.  dtreet  c<mnerir<l  to  and 
moiinied  on  common  haao  wIDi  I — 220u-volt 
3-pha»e.  00-cyclo  iUdgway  syncbroDuus  motor, 
compli-tt'. 

Duquesne  Electric  &  Mfg.  Co. 

f^ew   and    Renrwrd    Elec.rical   Equipment 

Office  and  Factory:  Pittsburgh,  Pa. 

"     Liberty    Sla.l 

Write,  wire 


Licent 

le—Su 

rety    Moto 

r    Bonding    Co. 

SB 

M 

^j^H^  - 

"*^ 

„,„i 

I       Licenteei — Surety   Motor   Bonding    Co. 


2814    Wentworth   Ave.,  Chicago        | 
j^f^f^  BUY  I 


BONDED  MOTORS 
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EQUIPMENT 
BARGAINS 


At 


Old  Hickory 


Machinery,  of  all  kinds, 
from  the  World's  greatest 
Powder  Plant,  now 
offered  to  American  In- 
dustry at  prices  far  below 
present  cost. 

Just  a  few  of  the  offerings: 

4-4 — S23  hp.  Stirlinji  Boilers. 

3 — SOU  lip.  Keeler  Boilers. 
27 — 350  hp.  Corliss  Engines. 
i — 3000  lew.  Generators. 
2 — 630  ft.  Air  Compressors. 
2 — 2570  ft.  Air  Compressors. 
10—14  in.  8,600  g.p.m.  Pumps. 
2 — 10  in.  3,750  g.p.m.  Pumps. 
4 — 14  in.  7,500  g.p.m.  Pumps. 
6—16  in.  8,500  g.p.m.  Pumps. 
6 — 14  in.  8,100  g.p.m.  Pumps. 
2 — Underwriters  Fire   Pumps. 
16 — Hydraulic  Pumps. 
200 — Boiler  Feed  Pumps. 
200— Blowers. 
2000— Steel  Tanks,  all  sizes. 
1—50  ft.  20  ton,  R.R.  Crane. 
1 — 110  ft.  Fixed  Radius  Crane. 
1 — 2-6-0  Locomotive. 
2000— Wood  Tanks,  all  sizes. 

35 — Electric  Locomotives. 
5000 — Narrow  Gauge  Cars. 
500 — Electric  Motors. 
11 — Sulphuric  Acid  Plants. 
5 — Nitric  .'\cid   Plants. 

Transmission  Equipment. 
Process  Equipment. 
Chemical   Equipment. 
Miscellaneous    Equipment. 
Etc.  Etc.  Etc. 


Write    for   Special    Bulletins 
as  follows: 

No.  7 — Tanks,  all  kinds. 

No.   8 — General    Equipment. 

No.   10 — Pumps. 

No.  11 — Blowers. 

No.  12 — Industrial  Cars. 

No.  14 — Chemical  Equipment. 

No.    15 — Transmission. 

No.  16 — Building  Material. 

Nashville   Industrial  Corp. 

Jacksonville,    Tenn. 


Power  Plant   | 
Apparatus 

Several    Bargains    in  | 

"ODDS  AND  ENDS"  j 

:  Synchronous    Condensers  I 

I  I 

I    1500    Kw.   Allis-Chalmers    Revolving   Field.  I 

I  00  Cyc.   3  Ph..  2300  v.,   1800  r.p.m.  I 

I  Alternator,    suitable    for    operation    as  i 

I  Synchronous  Condenser.   Self  contained  I 

I  un   base  and   two  bearings.  = 

i    1«00  Kw.   Westinghouse.      Same   as  above.  - 

I  1200  r.p.m.  I 

i    62.")  Kva.  Crocker-Wheeler  Revolving  Field  = 

i  Engine  Type  Alternator.  60  Cyc.  3  Ph.,  | 

i  440    Volt.      Amortisseur  wound.  | 

MISCELLANEOUS  | 

I    l.-)no  Kw     ■;.-)  Cy<-..  .'i  Ph..  2.300-6800  volt  I 

I  Symhroiious   Motor   or    Generator.  » 

i    2 — 300  Kw.  Westinghouse.  25  Cycle.  3  Ph.  i 

1  390-440  Volt.  Alternators,  direct  conn..  | 

2  to; — Ailis-Chalmers  heavy  duty  Cross  I 
1  compound  bored  guide  Corliss  Engines  I 
i  at  107  r.p.m.  | 
I  325  Kva.  Westinghouse.  Engine  Type  Alter-  I 
i  nator.  60  Cyc.  3  Ph..  2300  Volt  for  I 
I  direct  connection  at  164  r.p.m.  I 
I  400  Kw.  Westinghouse.  250-500  Volt,  3  I 
I  Bearing  Belted  D.  C.  Generator.  | 
i  625  kva.  Crocker- Wheeler  Engine  Type  Al-  ' 
I  temator.  GO  Cyc.  3  ph..  440  Volt,  i 
=  or  Synchronous  Motor.  225  r.p.m.  i 
I  ;.'>n  Hp.  Heine  Steel  Header  Water  Tube  | 
=  Boiler.  E.\cellent  condition.  150  lb-  = 
I  Non-Code  District.  | 
i  3.">0  Hp.  Harris  Corliss  Engine.  Cylinders  I 
I             24  X  48.  E 

I    2000    Kw. — 3000    Kw.    standard    Panel    for  i 

I  lio  Cycle,   3  Ph..   2300  Volt  Alternator.  I 

5    20  Ton  Crane   Bridge   Only.       32    ft.   1    in.  = 

I  Span.  I 

I    20  Kw.  Motor    Generator   Set.    60    Cyc.    3  I 

i  Ph..  2:J00  Volt.     AC.  End.     250  Volt.  I 

I  D.C.   End.  I 

I    50  Kw.    Westinghoase   Tarbo    Exciter    Set,  I 

I  250    Volt.      Practically   New.  | 

I  Paul  Stewart  &  Company  | 

i  Cincinnati,   Ohio  I 


Water  Tube  Boilers 

4 — 382  hp.   Stirling    150    lb. 

4 — 318  hp.   B.  i   \V.   150   lb. 

2— too  hp.  B,  &  W.   150   lb. 

1—350  hp.  B.  &  VV.  150  lb. 

2—400  hp.  Erie  City   150  lb. 

Also 

H.R.T.,    .Marine    and    Firebox   Boilers 
of  all  sizes. 

The  Markman  Engineering  Co. 

Ill    tt".  Munroe  St      Chitago 


Plating 

Generators 

Sacrifice 

1—5000    amp.   8    volt.   400    R.P.M. 

double      commutator.        Nearly 

new. 
1—3500    amp.   8    volt,    500    R.P  M. 

Nearly  new. 

Nathan  Klein  &  Co. 


60  Cycle,   3   Phase  Belted 

ALTERNATORS 

1—115  kw.  Gen.  Elec.  ATB  form  P.  3 
phase  400  r.p.m.  550  volts  iO'/c 
PF.   Belted    alternator,  complete. 

1—75  kw.  Gen.  Elec.  .•\TB.  form  P  3 
phase  220  volts  900  r.p.m.  80% 
PF.  complete. 

Both  alternators  equal  to  new. 
Attractive   prices. 

MILL   SUPPLY    COMPANY 

220   Hil     St..    Troy.    N.   V. 


D.  C.  METERS 

FOR  SALE 

A  quantity  of  direct  current  meters,  single  phase,  alternating  current  watt 
meters  and  polyphase  meters  of  various  ampere  and  voltage  capacities.  All 
in  first  class  operating  condition. 

Terms  of  sale:  F.O.B.  cars,  Pittsburgh,  Pa.,  at  book  price  less  50%.  List  of 
meters  submitted  on  application  to 

J.  F.  Torrence,  General  Storekeeper,  Duquesne  Light  Co. 

43S  Sixth  Ave.,  Pittsburgh.   Pa. 


Immediate  Delivery 
UO  CY.,  3  PH.  TX'RBOS.  ETC. 

6150    kva.    AUilS    TURBO.    2300    v. 
G25-l',!50-3;30    kra..     4400-2200    T.    Viesls.    ii 

(i.   E. 
93T!>   Ina.,    480   r.    Miled  Pressure  Westt. 
375   Ina..    480  v.   N-on.    Cond.    Allls-Kerr. 
500   kva.,    2200   v.,   2  ph.  West.   Sur.   Cond. 
250   kva..  240  v.   AUls  Nan.  Cond.   Turbo. 
1875  kva..   25  cy..  370  v..    1500   rev.  C.  E.  Coii 
1000    kw..    125-260    v..   3-«-lre.    Low   Press..   D.i 
800   kw.,   250  v..   D.C,  with   Sur.   Cond.   Turlxi. 
1430-500-937   kia..    25-60   cy.,   FreQ.   Changers. 


I      I     NEW    960    hp.,    720 


60    cy.,    550 


.Motor. 
2 — 700    kva..    750    t.p.m.,     25    cy.,     3     ph.    Sj 

Motors. 
NEW    463    hp..    IS-    rev..    2200    v..    3    ph.    Sj 

iLIO   hp.   Stlrllnc   Boilers,    190-lb. 

li'iO  kva..  480   v.,  -ilO  v.  Corliss  Set. 

■Jrt — Prar.    NEW    Reror.ilng    Gauges. 

Rork    Onshrrs.    .Air    Compresson*.    etc. 
ROSS  POWER  EQUIP.  CO. 


Keep  your  Eye 
on  the 

Searchlight 

and  your 
Advertisements  in  it 
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USED  POWER  EQUIPMENT 

Released  from  service  by  a  number  of 
public  utility  companies 

Electrical — Hydraulic — Mechanical 

Our  summary  contains  a  complete  list  of  equipment 
under  above  classification 

WRITE  TODAY  FOR  YOUR  COPY  A 

Phoenix  Utility  Co.,  71  Broadway,  New  York  City 


FOR    SALE 

GENERATOR 

At  a  real  Bargain  G. 
form  B.  115  volts,  iic 
800     amps..     600    r.p.m.     Delt    ilnvcn.  | 

Walker   Electric  and   Plumbing   Company    | 


FOR    SALE 

MOTOR, 

Electric  Machinery  [ompanys  2200-voU.  3- 
phase,  60  cycle.  15. C  ampere  per  turn.  750 
H.P..  514  R.P.M.  Weston  A.C.  ampmeter.  model 
156  with  shunt  Weston  D.C.  ampmeter  model  2J. 
one  Packard  automobile  transformer  2200  volt. 
\1         tan     g   panel    with    oil    swil-hes. 

FULTON  MARKET  COLD  STORAGE  CO. 

tulu.ti   A:    MovKaii    Sts..   fhicago 


Engine  Generator  Units 

2 — 15  kw.  direct  connected  11.j  volt  DC. 
En^berg'  Steam  electric  Generator  outfit, 
new  in  original  crates. 

MICHIGAN  SURPLUS  MATERIALS  CO 

238  West  Larned  Street,  Detroit.  MiehigAn 


DIRECT  CONNECTED  SET 

-100  kva.  Crocker-Wheeler.  2400  volt. 
60  cycle,  3  phase  generator:  direct  con- 
nected to  15  in,  X  14  in.  .\nieriean  Ball, 
automatic  engine.    With  exciter. 

L.  F.  SEYFERT'S  SONS,  Inc. 

4.37  N.  .3d  St..  Philadelphia.  Pa. 


FOR  SALE 
350 — U.    S.    Navj-    Standard    Electric 

HEATERS 

D.  C.  .">00  Watts.  S5.0 
1.  o.  b.  Phila. 


STERLING  BOILERS 

44 — 833  H.P.  Sterling:  Boilers.  Type  M-30. 
300  pound  pressure.  Equipped  with 
Westinshouse  S  retort  stoker^;,  Vulcan 
sool  cleaners,  flow  meters.  100.000 
cu.  ft.  capacity,  forced  draft  fan.  di- 
rect connected  to  turbine.  Practically 
new.  at  a  bargain. 
The  Nashville  Industrial  Corporation 
Old    Hickory.    Tenn. 


NEW  CORLISS  ENGINES 

■.7 — 18  X  30  Heavy  Duty.  Allis  Chalmers 
Corliss  Engines,  both  right  hand  and 
left  hand.  350  HP.  at  125  r.p.m. 
11  ft.  by  33  inches.  Band  wheel. 
Operated  on  140  lb.  steam  pressure. 
1  ^  inch  gauge  back  pressure,  double 
eccentric. 
The  Nashville  Industrial  Corporation 
O'd  HicUorv    Tcnn 


ELECTRIC  LIGHT 

and 

ARTIFICIAL  ICE  PROPERTIES 

BOUGHT — SOLD — FINANCED 

Correspondence   invited 

Address  P.  O.  Box  5079,  Boston  1,  Mass. 


PUMPS 


^'rom    Old    Hickcry    Powder    Plant 
MOTOR  DRIVE  CENTRIFUGAL 

— 14-in.    Worthingtoii.    Cla.ss    B    double    suction, 
8.600  G. P.M.  at  152  feet  head,    at    1.170   W.P. 
M.  direct  connected  to  300  lip.  G.  E..  3  phase. 
60   cycle.    2.300  volt.    l.TOO   R.P.M.   motors. 
— 14-in.    Allis-Chalmers.    Type    S.    7.500    G.P. 
M.   at  30   feet  head,   at    1.760  W.P.M.  direct 
connected    to     150    hp.    General    Electric.     3 
phase.    60    cycle.    2.300    roll   motors. 
— 10-in.  Allis-rhalmers,  Type   S,    5(750    G,P,M. 
130   feet  head  direct   connected  to  100  hp.  G. 
E..   3   phase,    60  cycle,   2,300  volt  motors. 
Steam  Turbine  Driven   Centrifugal 
-16-iii,    Allis-rhalmers.    Type    S.    S.500    G,P,.M. 
at    90    feet   head,    direct   connected   to  Type   L. 
300    hp..    200   W.P.M.    steam   turbine. 
-14-in.    Allls-Chalmers.    Type   S.    6.500    G.P.M. 
at    150    t«M    head.    8.100    G.P.M.    at    90    feel 
head,   direct   connected  to  300   hp,,    2,000    R.IV 
M.     steam    turbine. 

STEAM  ACTUATED  HYDRAULIC 

— 14  and  20  s  714  s  IS  Worthington  Com- 
pound nuple.-s  outside  and  pocket  plunger. 
400    R.P..M.    at    300-lb.    pressure. 

— 25  and  38  x  i%  \  24  Worthington  Tandem 
Compound  Duplet,  outside  end  pocket.  3.600 
lb.   pressure.    150   G.P.M.   at   20   R.P.M. 

Worthington    Duplex    Under- 


writers 

Fire 

Pumps 

1.500 

G.P 

.M..    100-lb. 

pressure 

2(16 

— N*e\r 

and 

used 

iwiler 

feed 

Worthington 

Pumps. 

3    I 

2    I 

3.    4% 

X       »H 

I     5.     5>- 

Nashville  Industrial  Corporatit 
Jacksonville,   Tenn. 


WATTHOUR  METERS 

On  account  of  'Z'>  to  OU  cycle  and  530  vull  to 
iJO  cycle  change-over,  we  have  the  following  wall- 
hour  meters  for  immediate  delivery — all  in  oper- 
ating condilion: 

20 — 5  to  75  amp.  GE  type  C-6  and  C-7.  550 
volt.    DC,    2    wire. 

8 — 10  to  100  amp.  Fort  Wayne,  type  K-3.  220 
volt.   AC.   3  phase,   a  wire.   25  cycles. 

4 — 5  to  150  amp.  GE  type  D-3.  220  volt,  AC. 
3    phase,    3    wire.    25    cycle. 

.1  ddress    atl    inQuirUs    to 
Rutland  Railway,  Light  &  Power  Co. 

Meter    Department 
Rutland.    Verm  wit 


WANTED 


Notice  to  Advertisers! 

Owing  to  the  holiday — Monday,  January 
2nd  —  the  ''Searchlight"  pages  of  the 
January  7th  issue  of  Electrical  JJ'orld 
will  close  for  press  earlier  than  usual. 
Copy  should  reach  us  as  follows : 

For  January  7th  issue 

Display  Ads 

Copy  required  by  .S  P.  M., 
Friday,  Decembv-r  M)th 

Want  Ads 

Copy  received  as  usual  up  to  If)  A.  M., 
Tuesday,  January  3rd. 


i  Wanted — In  Good  Condition 

I  One     Used     General     Electric     Curtis 

I  non-condensing 

I  Turbo  Generator  Set 

i  125    Kva..    100    Kw.,    8    P.F.,   2   phase, 

I  60  cycle,  240  volts,   360  amp.,   3600 

\  rpra.  turbine. 

I  In  Exchange  for 

\  One  100  Kw.,  Direct  Current  General 

I  Electric  Curtis  Turbine,  2000  r.p.m., 

I  220  volts. 

I  Standard  Motor  Construction 
Company 

I  Jcr:*cy  City,  N.  J. 


225— 2 Mm.    X    '(-ft. 

BOILER  FLUES 

B.  F.  POPE 

325  L.iw  Buildine.  Daltlmorc.  Md. 


GOOD  USED  MOTORS 

llo-.'L'OVolt.  Sint.l..  rha«o 
:;jll  Volt,  Twu  I  Imso 

THE  H.  P.  BALDWIN  CO. 
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ADVERTISING  RATES 


POSITION.S  VACANT — Business  Opportuni- 
Ucs  unci  otlicr  uiidisplayed  a<l8,  S  tenia 
a  word,  minimum  S-l.OO  an  insertion. 

POSITIONS  WANTED — Evening  work 
w;intf(l.  tlitorintr  and  other  undisplaycd 
ads  ol  individuals  loolting  for  employ- 
ment. 4  cents  a  word,  minimum  75  cents. 
payable  ui  advance. 


ADD  .';  WORDS  for  box  number  in  undis- 
pla,v<d  ad-  if  replies  are  to  any  of  our 
olliees.  There  is  no  extra  charge  lor 
forwarding  replies, 

DIsrOVNT    OF   10%    if   one    payment    is 

inadt-  111  advance  for  4  consecutive  inser- 
ttoti^.   of   undiBplayeU  ad. 


ADS  IN  DISPLAY  TVPE — Space  ie  sold  by 
the  inch  i .30  in.  to  a  page),  the  price 
depending  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue. 

RATE  PER  INCH  lor  ads  in  display  space: 

1  to    3  in.,  »5. 00  an  In.       If,  to  29  In..  »4. 50  an  in. 

4  10    7  in.,  J4,80  anin.      30  to  49  In.,  »4. 40  an  In. 

8  to  14  In.,  14. CO  an  In.       50  to  99  In.,  H.JO  an  in. 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 

WANTED 


POSITIONS  VACANT 


.\  RKCEXT  tli'itrical  cngincijring  grudu;ite 
\\;inle(l  I'(jr  itiisitiun  us  sale.s  engineer  with 
'.L  large  eU'ctrioal  manufacturing  concern 
in  Middle  West.  Splendid  opportunity  for 
the  right  .voung  man.  State  age  and 
(lualincations  in  detail  in  the  first  letter. 
I>-t;n.  KU'c.  World,  Old  Colony  Bldg., 
Cliicago,  ill. 

t:ONTItAC"T  agent  wanted.  Must  be  cap- 
able of  taking  entire  charge  of  the  new 
business  department  in  a  growing  com- 
pany in  Eastern  Pennsylvania.  Experi- 
ence must  cover  all  phases  of  commercial 
work,  including  the  handling  of  cus- 
tomer'.s  complaints  and  lighting  and 
power  sales  engineering.  State  experi- 
ence, sal.ary  e.\pected  and  furnish  refer- 
ences. P-SSS.  Elec.  World,  Real  Estate 
Trust  Bldg..    I'hila..   Ta. 

DISTRIlir'TTdX    engineer    wanted.       Mu.st 

bi-   •  \|M  11 il.      Graduate   electrical   en- 

giiii '  1-  iMiiri.d.  State  salary  expected. 
cxpi  ri<  IK'.  :iii(l  give  references.  Splendid 
opportuniiy  in  a  growing  community  in 
Pennsylvania.  P-585,  Elec.  World,  Real 
Estate  Trust  Bldg.,  Phila.,  Pa. 


INSTRUCTOR — Graduate  mechanical  en- 
gineer preferred  with  good  training  in 
mechanics  and  mathematics  to  teach  hy- 
draulics, mechanics  of  materials,  and 
Laboratory.  To  begin  February  1.  State 
experience  and  salary  desired.  F.  P.  Mc- 
Kibben,  Schenectady,  N.  Y. 


S.ALESMAN  for  New  York  City  wanted  by 
manufacturers  of  fractional  horse-power 
motors.  State  experience,  training  and 
salary  expected.     P-61.';,  Elec.  World. 


TECHNICAL  graduate  of  experience 
wanted  to  take  charge  of  the  engineering 
department  of  Gas.  Electric  and  Street 
Railway.  State  age.  qualifications,  sal- 
ary desired  and  send  photograph.  P-enii. 
Elec.  World,  Old  Colony  Bldg.,  Chicago, 
III. 


W.\NTED  machinery  salesman  with  thor- 
ough aquaintanceship  in  the  trade  of 
.New  York  City  and  vicinity,  for  position 
as  manager  of  heavy  machinery  branch 
house.  Onlv  men  of  highest  grade,  tech- 
iilt-.illy  trained  considered.  P-fi"."..  IClec. 
World. 


POSITIONS  VACANT 


I 


ENGINEERS 

The  growth  of  our  Telej)hone  En- 
gineerinif  Division  offers  electrical 
engineers,  particularly  those  with 
telephone  experience,  an  opportunit.v 
to  advance  in  the  telephone  field. 
Give  full  information  in  first  letter 
as  to  aire,  education  and  experience. 

Western  Electric  Co.,  Inc. 

48th  Ave.  and  'Mth  St.,  Chicago,  111. 


Vtir.XG  man  with  technical  education  for 
sal4s  work  with  a  controller  manufac- 
turer. Position  open  is  in  Chicago  dis- 
trict and  presents  an  exceptional  oppor- 
tunity for  energetic  and  hard  worker. 
Give  complete  information  in  reply. 
P-567,  Elec.  World, 


EMPLOYMENT  SERVICE 


E.XECUTIVES  qualified  for  salaries  of 
$2,500  to  $25,000  and  upward,  are  in- 
vited to  communicate  confidentially  with 
the  undersigned,  who  will  conduct  pre- 
liminary negotiations  for  such  positions. 
A  procedure  is  used  which  places  you 
in  the  position  of  being  approached, 
avoids  jeopardizing  present  connections, 
and  conforms  to  the  most  exacting  per- 
sonal and  ethical  requirements.  Of  par- 
ticular advantage  as  a  test  of  conditions, 
to  determine  the  advisability  of  chang- 
ing. Details  mailed  confidentially  on  re- 
ceiiJt  of  name  and  address  only,  without 
obligating  or  cotnmitting  you  in  any  way. 
Established  HUO.  R.  W..  Bixby  Inc..  310 
Lockwood  Building  Buffalo,  New  York. 


EMPLOYMENT   AGENCIES 


;E.N"KR.\L  Engincring  .\gency.  Pitts- 
burgh.  Pa.,  retiuire  professors,  instruc- 
tors, trade  teachers,  electrical  and  power 
engineers  for  sugar  centrals,  hydro-elec- 
tric con.struction.  operation,  southern- 
western.  Paper  mill  master  mechanics, 
steel  works  electricians,  superintendent 
electric  jobbing  shop.  New  York  City, 
switchboard  manufacturing  superintend- 
ent. Several  sales  engineers,  signs,  radio, 
switchboard.s,   furnaces,   niotors. 


POSITIONS   WANTED 


.VRMATUHE  winder.  Al  man  on  .A..  C.  and 
D.  C.  Have  twelve  years  of  repair  shop 
experience  on  motors,  generators,  alter- 
nators, transformers.  Can  make  all 
changes  on  windings.  Understand  all 
trouble  work  and  mechanical.  Have  had 
three  year  course  of  mechanical  drawing. 
Can  furnish  best  reference.  Twenty- 
eight  years  old.  married,  go  anywhere. 
PW-61S,  Elec,  World,  Old  Colony  Bldg., 
t^hic-ago.   III. 


UR.\UGHTSMAN  of  power  plant,  elevator 
installation  and  shoii  experience,  able 
machine  designer,  wants  steady  position 
anywhere  in  United  States.  Moderate 
expectations.  Panubian.  fi25  .Tackson 
.\ve.,    N.    Y.    City,    Bronx. 


POSITIONS  WANTED 


r 


EXECUTIVES 


5  soekine    superior     positions     find    our    conrtdwilial  = 

i  s(]r\-lco  cxtn>mo]y  satlsfaclory.     Let  our  Mr.  H.   H.  i 

I  Harrison     confldontially     negotiBte     for    you     suit-  | 

1  able    positions    with    proper    employi'rs.    as    ho    has  5 

=  sui-cvssully     done     for    thousands     of    others     sine?  = 

i  1909.       Iniiulrlos    Invited.  = 

3  THE  NATIONAL  BUSINESS  BOURSE  § 

i  Coiifldentlnl  Negotiators  = 

=  19   S.  La  Salle  St..  Chloieo  | 


ELECTRI»".M..-mechanical  engineer,  tech- 
nical graduate,  8  years'  experience  cov- 
ering design,  construction,  operation  and 
management  of  public  utilit>  and  indus- 
trial plants.  Age  31,  married.  Desire 
position  in  engineering  ilepartment  of 
public  utility,  industrial  plant  or  con- 
struction organization.  PW-581.  Elec. 
World,  (Jld  Colony  Bldg.,  Chicago,  III. 


ELECTRICAL  engineer  transformer  expert 
desires  connection  power  and  lighting 
eoraiKiny  supervising  design,  manufacture 
and  repair  transformers.  PW-601,  RIec. 
World. 


ELECTRICAL  and  mechanical  engineer, 
ten  years'  experience  in  industrial  plant 
equipment  including  designing  and  con- 
structing sub-stations,  progressive  as- 
sembly equipment  and  electric  heating 
and  enameling  plants.  Have  b*»en  con- 
nected with  large  automobile  concern  in 
capacity  of  nsident  engineer  for  last 
five  years.     PW-590,   Elec.  World. 


ELECTRICAL  engineer,  single,  age  31. 
university  graduate,  seeks  position  with 
manufacturing  concern  or  power  com- 
|)any  Ten  yiars'  general  experience  as 
electrician,  draftsman,  designer  and  as- 
sistant plant  engineer  in  manufacturing 
plants  having  both  hydro  and  steam 
equipment.  Available  immediately.  Lo- 
cation immaterial.  References.  Appl.v 
PW-594.  Elec.  World.  Rialto  Bldg.,  San 
Francisco,   Cal. 


ELECTRICAL  engineer,  technical  graduate, 
6  years'  experience,  in  testing  laboratory, 
radio,  chief  engineer  of  marine  installa- 
tion and  maintenance,  remote  conirol, 
machine  tool  applications,  estimating  and 
construction  work.  Desires  position  with 
well  established  construction  company,  se- 
curing business,  planning,  estimating  and 
following  up  progress  of  job.s.  Location, 
Newark  or  New  York  Citv.  available  one 
month,      PW-BIH,    Elec,   World. 


ELECTRICAL  and  mechanical  engineer, 
technical  graduate,  with  broad  experience 
in  electric,  steam  power  plants  and  power 
transmission,  open  for  position.  Can  de- 
sign, estimate  costs,  take  charge  of  con- 
struction or  operation.  Fifteen  years" 
practical  experience.  Position  with  a 
growing  electric  light  and  power  company 
lireferred.  PW-616.  Elec.  World.  Real 
Estate  Trust   Bldg.,   Phlla.,  P;i, 


ELECTRIC.VL  engineering  graduate  wants 
position  as  sales  or  application  engini-er 
or  with  consulting  engineer.  Two  years 
sales  «nd  layout.  Westinghouse  technical 
courses.  Now  employed.  Prefer  Chicago 
or  West.  PW-60S.  Elec.  World.  Real 
Estate  Trust   Bldg.   Phila  .  Pa. 


ELECTRICAL  engineer,  age  32.  married. 
Technical  graduate  In  el.-ctrical  engineer- 
ing. 11  vears'  experience  in  power  plant 
construction,  equipment  installati(Mi  and 
industrial  plant  operation,  good  executive. 
PW-614.  Elec,  World,  Real  Estate  Trust 
Bldg,.   Phlla,,   Pa 
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POSITIONS  WANTED 


ELECTRICAL,  engineer,  technical  grad- 
uate, five  years'  experience — one  year 
laboratory  and  standardization  work  with 
electrical  manufacturer ;  one  year  on 
power  records.  Electrical  Superintendent 
office,  General  Electric  Co.  ;  two  and  a 
hall  years  General  Electric  testing  de- 
partment ;  one  half  year  assistant  super- 
intendent and  operator,  steam-electric 
power  plant.  Age  29.  unmarried.  De- 
sires position  with  public  utility  or  man- 
ufacturer in  engineering  department. 
PW-610,  Elec.  World,  Old  Colony  Bldg., 
Chicago,  111. 


ELECTRICIAN,  age  26,  married,  technical 
graduate.  8  years'  experience  jiower  in- 
dustrial plant,  electrical  construction  and 
maintenance  work  on  both  A.C.  and  D.C. 
of  all  voltages.     PW-584.   Elec.   World. 


EXECUTIVE  engineer ;  Cornell  gi-aduate. 
married.  17  years'  broad  experience, 
sales  engineering  and  management  in 
Public  Utility  and  manufacturing  work. 
Xow  studying  ■'Business  Management" 
course  at  LaSalle  Extension  University. 
PW-o70.  Elec.  World. 


GR.\DUATE  engineer  with  several  years' 
technical  and  sales  experience,  desires 
executive  position  or  sales  engineer.  Ref- 
erences furnished.  Correspondence  in- 
vited. PW-609.  Elec.  World,  Leader- 
News  Bldg..  Cleveland.  O. 


M.\N.\GER  or  .superintendent  by  a  young 
man  thoroughly  trained  in  the  details  of 
management  and  operation  of  combina- 
tion properties  in  cities  of  20.0(10.  who 
would  like  to  secure  opening  with  oppor- 
tunities for  advancement.  Has  had  tit- 
teen  years'  electrical,  nine  years  artificial 
gas  and  eight  years  natural  gas  experi- 
ence. Held  present  position  of  manager 
with  syndicate  nine  years.  Prospects  for 
advancement  rather  than  salary  impor- 
tant. PW-6n2.  Elec.  World.  Old  Colony 
Bldg..   Chicago.    III. 


MECHANICAL  -  electrical  engineer,  tech- 
nical graduate,  fourteen  years'  experi- 
ence, design,  construction,  operation.  De- 
sires position  as  industrial  engineer, 
power  superintendent  or  maintenance 
engineer      PW-577,   Elec.  World. 


SALES  engineer;  technical-electrical  grad- 
uate, age  3.")  ;  ten  years'  electrical,  me- 
chanical .sales  construction  and  inspec- 
tion experience :  prefer  district  sales 
supervision.  PW-617.  Eire.  World,  Real 
Estate   Bldg..   Phila.   Pa, 

ju»iiniiiiiiiiitiiiiiiiiMiimiiiiiitiiiiiiiiiiiiiiiuiuiiuiiiiMii)iiii„)i,n,iiiii iiiiiiimiiii 


AGENTS  AND  SALESMEN 


Salesman    Wanted 

iy  a  house  in  the  West,  salesman 
of  good  address  and  with  experience 
in  complete  Power  Pole  Line  Con- 
struction Materials,  including  Hi-tension 
Insulators.  Conductors,  etc..  and  capable 
of  figuring  specifications  and  handling 
and  closing  large  transactions.  Must 
have  a  clean,  successful  record  and  good 
references.  First  reply  should  give  suffi- 
cient details  to  warrant  opening  negotia- 
tions.      Address    E.     K.    Bibb,     Box     324, 


Ke 


W.    Va. 


SALESMEN   AVAILABLE 


HIGH  grade  electric  specialty  sales'iian. 
either  street  railway  or  general  supplies. 
"Traveling  out  of  Chicago  preferred.  At 
liberty  Jan.  1.  AS-607,  Elec.  World.  Old 
Colony    Bldg.,    Chicago,    III. 


MANUFACTURERS'  attention  —  Graduate 
electrical  engineer.  15  years'  experience 
selling  electrical  supplies,  motors  and 
generating  equipment,  wants  to  represent 
manufacturers  in  Western  territory  with 
headquarters  in  Denver.  Salt  Lake  or 
Minneapolis.  If  interested  in  securing 
services  of  capable  sales  engineer,  well 
acquainted  with  retail  and  wholesale 
trade  in  Minnesota,  South  Dakota. 
Wyoming.  Colorado  and  Utah,  please 
correspond  at  once.  AS-571.  Elec.  World. 
Old  Colonv  Bldg..  Chicago.  III. 


S.VLKSMAN  experienced  in  supplies  and 
appliances  desires  position  witli  manu- 
facturer where  industry,  thoroughness  and 
ambition  have  a  value  both  present  and 
future.      AS-612,  Elec.  World. 


EDUCATIONAL 


Bliss    Electrical    School 

Condensed  course  in  electrical  engineering 
complete  in  one  year  :  for  men  of  char- 
acter, ambition  and  hmited  time  ;  diploma 
in  one  year ;  theoretical  principles  and 
practical  applications  of  electricity ; 
mathematics,  steam  and  gas  engines,  me- 
chanical drawing,  extetisive  shop  work 
construction,  installation,  testing;  fire- 
proof dormitories,  dining  hall,  laoora- 
tories.  shops,  2!Hh  year  open  Sept  28, 
11)21  ;  write  for  catalog.  12S  Takoma 
Ave.,    Washington.   D.   C. 


FOR  SALE 


Galvanized  Wire 

10,000  ft.   7   strand  galvanized  g"   guy  wire 
— 1   cent  per  foot.     FS-611.  Elec.  World. 


.\.C.I.D.C.    Motor    Diagrams 

et  of  12  simplified  prints  of  2-  and  3- 
phase  motor  connections  of  D.C.  series 
and  multiple  connections  if  desired  for 
$1.50.  A.  R.  McDonald  Motor  Repair 
Co.,    7    Crescent   Ave.,   Amsterdam,   N.    Y. 


Electrir    Light    PKint 

II  a  wealthy  town  of  1.100  people,  located 
near  Louisville.  Kentucky.  Plant  consists 
of  three  engines  and  three  generators, 
giving  24-hour  service  at  20c  per  K.W. 
City  contract  $2,100  per  year.  This  plant 
is  running  but  is  not  quite  completed  as 
owner  has  been  called  away  on  other 
business  and  cannot  give  this  plant 
proper  attention.  This  is  an  exceptional 
opportunity  for  a  young  man  to  get  into 
business  for  himself  with  a  small  amount 
of  capital.  Plenty  of  house  wiring  and 
appliances  on  the  side.  Terms  given. 
Address  H.  W.  Mayfield,  29  S  West  Oak 
St..  Covington,  Ky. 


Make    Offer 

On  94  cells  -V.  C.  H.  Edison  storage  bat- 
tery and  DeLaval  centrifugal  oil  rlarificr. 
FS-595.  Elec.  World,  Old  Colony  Bldg., 
Chicago,    111. 


Meier  nargiiin 
rhonison  .switchboard  type;  2-wirc.  7.1- 
amp..  231-240  volts;  ab.solutely  new;  a 
chance  to  get  a  new  meter  at  second- 
hand cost.  W.  A.  Hefner,  c/o  McGraw- 
Hill  Co.,  New  "i^ork. 


Produrtion     Clieeker 

Vou  can  get  a  production  checker  at  little 
cost.  Here  is  an  opportunity  to  get  a 
productograph  to  keep  count  and  make 
curve  chart  record  on  one  to  twenty  ma- 
"ihines.  First-class  condition  ;  various 
spare  ijarts  included ;  bargain  price  for 
quick  sale.  W.  A.  Hefner,  c/o  McGraw- 
Hill  Co.,  New  York. 


The  SEARCHLIGHT 
Advertising  in  This  Paper 

is  read  by  men  whose  success  depends  upon  thorough  knowl- 
edge of  means  to  an  end  —  whether  it  be  the  securing  of  a 
good  second-hand  piece  of  apparatus  at  a  moderate  price,  or 
an  expert  employee. 

The  Best  Proof 

of  this  is  the  variet\  of  this  journal's  Searchlight  ads.  With- 
out a  constant  and  appreciable  demand  for  such  machinery 
or  service,  by  its  readers,  the  market-place  which  these  ad- 
vertisements represent  could  not  exist  for  any  length  of  time. 

Are  you  using  the  Searchlight  Section? 
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PEIRCE  Specialties 
The  190 

Wireholder 

It  will  do  everything  a  house 
bracket  or  swinging  knob 
will  do  and  some  more  be- 
sides, and  it  will  do  it  all 
cheaper  and  better. 

It  is  good  for  a  strain  of 
250  lbs.  in  any  direction. 
All  metal  is  in  tension,  all 
porcelain    in    compression. 

It's  electrical!}  correct  ; 
dirains  readily  in  all  posi- 
tions, has  a  wet  arc  over 
voltage  of  1900  volts  and  a 
good  factor  of  safety  for  all 
secondary  voltages. 


HUBBARD  &  CO. 

Pittsburgh,     Penna. 


or  lino  wire  may  bo  run 
through  huiu  hi  histilatoi 
and  tiu  wire  [>lacvd  In 
outer   groove. 


Note  Protection  at  Corners 

Blake  Insulated  Staples 

Unequalled  for  telephone  and 
bell  wiring.  The  fibre  insulation 
prevents  troublesome  short  cir- 
cuits and  grounds.  4  sizes.  Pat. 
Nov.,  1900.    Write  for  Samples. 

Blake  Signal  &  Mfg.  Co. 

Boston,  Mass 


LECARBONE 

CARBON  BRUSHES 

They  are  uniform  in  quality 
They  talk,  for  themselves 

W.  J.  Jeandron 

229  Fulton  Street 
New    York    City 


Pittsburgh    Office: 
634    Wabash    Building 


Canadian   Distribators: 

Lyman    Tube    &    Supply    Co.,    Ltd. 

Montreal   and   Toronto 


aitiiiiillliuilllliillltliiilliriltilliliiiiiitiiiniiiiiii 


iiiiiiiiiiiiiiiiiiiiiiiiiiniiiiii4iiiniiiimiiiiiis 
MiiiiiiiiiimtiiiiiiitiiiiiiiiiiiitiiiiiiiiMiiiiitic 


Accuracy 


Coils  made  by  us  arc 
unfailingly  accurate 
in  alignment  because 
the  Universal  .Meth- 
od of  winding  is  un- 
failingly exact. 

The  Goto  Coil  Co. 

Providence,  R.  I. 


S.'^MSON  SPOT  CORD 


jisS&KS&i 


.:^s*ss?£ 


FOR    H.\NGIXG     ARC    I,.\MI>S 
SOLID    BRAIDED   COTTON  — WATER    PROOFED 
Send  for  Catalogue   .ind   Samples. 
<AMSON    CORnAGE   WORKS.    BOSTON.    MASS. 


Diiiitiiiiiiiiiiiiiiiiiiiiriiiiiriiiiiirt^ 


r4iiii)iiiiuiiitllliilirriirriiirrii[ttiirtiiiiiiiiiiiiiiiiiiiiiitiiirriMiiTiiiniiitiniiiiiiiiiriiiiiiiiiiiiiiiiiiiirtiiiiiiiriiiiiiiiiiiiiiriiiiii)iiiniiiiiiR 
uiiiiiiiimiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiii iiiiiimiiiiiiiiijmiiiiiiiiiiiijiiiiiiiiimiMiiMiiiiiiiiiuluuUUlluliiiiiri 


COPPER  WIRE 

Bare  and  Insulated 


ROME  WIRE  COMPANY 

I  ROME.  NEW  YORK  | 

^ininMrMiiiniinimimiUMirMirMniiitMiiniiMiiniMiiuiiriiintiiMrMiiiniHiiniiniiiiKTirttiriirMiiiiiriniiuiimimnninu^^^^ 


iitiiititiiiriiitTiitrtiiriiiiiirMiiiirnniiiiine 


Control  Stoitckes. 
Su/i  tJitwmi  Fttttngs. 

3u-S  Suppxyrts.  Cliokc  Coils 
1 3fh.  jiidWood  St»  Philj.1>-liitiu.t'j 


iiiiiiiiiiiiiuiiniininiiniinninninmmiiuiiiiiiininiiiuiiinimiiiiiiMiiiiiiiiiiniiiitiiiiimiiiiiiiiriiiiiiiiiiiMiiiiiiiiiiMiiriiiiiimiiiiiH 
v.iiiitiiiiiiiiiitiiiiiitiiniiiiiiiiiitiiiiiitiiiiMii)iiit)iiitiii)iiiiiiMiiiiiniiiiiiiiiittiiiiiiiiiiiiiniititiiitiiinniiiiiiiiiiiiiiiiiiiiiiimiiiriiiiiiu 


RDEBllND 


Electrical 

Wires 

and    Cables 

Wcldinc 

Wire 


I  John   A.    Roebling's    Sons    Co.,    Trenton,    N.    J.  i 

nnillirriiiiiiiiiniiiiiriiiiii:riiiiiitiiti^niiiiiiiiittlniiiiiiiiiiltiii)iiiiiiiiiiriiijiii.iiiiiiiiiuiiiiiti(iiiiiiiitiiiiiiiiiiliiiiitiii)iiitiiiiiiiiiiuiin 


^miiiniiiiiiiiiiiMiiiiitiiiiiiiitiiNiiiiiii)iiiiiiiiiiiiiiiiMiriiiiiiiiiiiiiMiiiiiiirniiiiHiiiiiiiniiiriMiiiiiiiiitiiiiiiiiiriiMiiiiiiiii!iiiii)iiiiiiic 
^iiiriiiirtiiimrmiiiniriiiiiiiiiiritiriiiitiiiiliiiiiriiittiMiuiuliiiitiiiiiiiiiiMii(iiiii>i)niMiiihiMiiiiriiniiiiiiiiiiiniimmniMniiii(iiiii^ 

^        SAFETY  INSULATED  1 
WIRE  6r  CABLE  CO.  | 

114  Liberty  Street     NEW   YORK  } 

CHICAGO  BOSTON  \ 

SAN  rRAPJCISCO  | 

iiiiMiiiiitiiiiiiiiniiiirtitnmiiiiiitn 
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Some  men  have  a  6^  sense 

--  they  can  pretty  accurately 
^uess  wliat  service  a  product 
will  ^ive  —  but  for  the  rest  of 
the  industry  r— <  * 


*  Tests  Pi'otect 
—ask  for  test  repoi-t 


Electrical  Testing  Laboratories 

80th  Street  and  East  End  Avenue 

New  YorK  City 

# 


miiiiiiiiiiiit?iitiiiriiiMiiiiitiintiiiiiniitiuuiiiMiiiiniiiiiiiiriiiiiiir(iitiiitriiiriiniiniini)itiiiiiiiiiiiiMiiriiiriiiiMiiriiiiiiiMiitiiiitinii:; 


A 


mericore 

RUBBER  COVERED  WIRE 
for    INTERIOR    WIRING 

Highest  Standard  of  Excellence 
Send  for  descriptive  book 

American  Steel  &  Wire 

Chicago   -   New   York  Company 


&llMiiiiiirMrMiiriiri)iiiiiiMiiMiM(iiiiiiiir> 
JMrniiminMiMniMiiiiriiitrtUMnMirnitinrmiittmHiiniiMinritrriiirinrnMiimnirMniifriitiiinrniiinrimiiriiiirMtiMiMiriitiiiiiriiii*: 


Iiclclc41/ 

LAMP  CORD  DISPLAY  RACK 


Uniform 
Gauge 


ir     Cotton    I 


of      Knamri 
In-^iil.ition. 

Thorough    Inspection 

Each   »t'""l   ■■arrio.   an   iiiillviiliial 
ll.-l.c.  liritl     IilimIXT 

Shipment    from   Stock 

Quick  drltvcry  of  Amrrtcan  MaK 
n.l  Wir.  1»  as-liml.  Writr  for 
prfcm. 

I    The  American   Enameled   Magnet  Wire  Co., 

=  Muikegon,    Mich. 

^llllMltlMllriiiiiiiitiMilirMirMtMMlitDiiiiiiiiiiiiiMiiiiiriiiiiiiiniiMiiMKHiiitriniitiiitiiitt 


Actual  tests  demonstrate  that  a  con- 
venient and  attractive  display  stim- 
ulates Lamp  Cord  Sales.  Details 
rej^arding  these  two  fixtures  will  be 
mailed  on  re(iuest. 


I    I   BELDEN     MANUFACTURING     COMPANY   I 


i 


i      Main  Office  and   Factory 
I  Chicago.    III. 


niiiHinMiiiiiDMiiimKuliiiiiiiiiiniiiiiiiiiiiiiiiiMitiiiiuiiiniiitiiiHllllill 


nd  Cordage 

Eastern   Warehoua 
Metuchen.    N.    J. 
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Galvanized  Conduit 


American   Fibre  Conduit 
Corporation 

Successors  to 

American    Conduit    Company 

Manufacturers  of 


Made  for  users  who  want  the  best.  yJP^'^  is 
a  high-grade  coiuUiit  designed  and  made  with  a 
view  to  meeting  all  the  requirements  essential  to 
l)recise  work  in  electrical  wiring. 

Made  from  easy  bending  Spellerized  Mild  Steel 
Tube.  Protected  from  rust  by  a  heavy  deposit 
of  pure,  non-corrosive  zinc.  Enameled  inside 
with  especially  prepared  black-  enamel  which 
forms  a  smooth,  glossy  interior,  through  which 
the  wires  are  easily  fished. 

Fuinished  in  lo-foot  lengths,  reamed  and 
threaded  on  both  ends,  with  coupling  on  one  end. 


C,\«CUL4^ 


Write  for  Samples 

American  Circular  Loom  Co. 

90  West  St.,  New  York 

Boston  Los  Angeles  Seattle 

Chicago         San  Francisco         Toronto 


KiiimmiiMiiiiiiniiiiimmiiiiiiiiiriiiiiimiiiiiiiiiiiiiiiiiiiiiiiiMiiiiimiMiMJiiiiimmiiiiiiiiiiiiiiiimiiMiiiiiiiiimiiiimmirriurimriiS 
viiiilliriiiiiiitiiitiin iniiiiiiiniiiiiiiiiuiiifiiniiiiiiniiitiiiiiiiiitiiiiiMiimiiiiiiiiiiimiiiiiiiiiiiiiitTiiiitiiriiiniriiiiiiiiiiiiimiiiiuiu 


"AMERICAN" 
FIBRE  CONDUIT 

I                                                         FOR  I 

Underground  Electric  Systems  | 

I            Is  of  Homogeneous  Construction  l 

I      light,  strong  and  C()inp.irt.     It   is  made  in  two  types  of  joint,  | 

I     tlie    mortise    and    tenon,    or    Socket    Joint,    and    tapered    or  i 

I     ".'\merican"     Harrington    Joint,    with    Bends,     Elbows    and  | 

I     Fittings.     It  will   stand   the  most   rigid   tests.  1 

=                   Large  Stock                                     Immediate  Shipments  = 

I                                            GENERAL  SALES   OFFICES:  j 

I                        10.3  PARK  AVE.  AT  41st  ST.,  KEW  YORK.  N.  Y.  | 

I                    CHICAGO  OFFICE:                                               FACTORY:  I 

I           330    MONADNOCK    BLOCK                        FULTON,    NEW   YORK  | 

I                                     Sole   Distributors  in  United  States:  | 

I  Western  Electric  Compattf  | 

I                      Offices  in  All  Principal  Cities  \ 

-tNmiiiiiNimmimiiiiiiiMiirnMiimiMitiiiuimiuiiniriirMiMiiMimiriminiiiiinmmiirntmmnirniimMiinirnnnmMminnm 
^iniiiiuu|iiiiituujiuuiiii(iniiiuiiiiuiuuiuuuiitiiiiiiiuiiiiiMiiiiiiiiiiiuiiiuii.tiiuiiiiij]iiiumuiiiiiiiiiiiiiniiuiiuuuiuiuiiiiiiici 


I         It's  Orangeburg 

I     For  more  than  a  (|uarter  of  a  century 
i    the  leading  fibre  conduit. 


I  The  FIBRE  CONDUIT  CO. 

I  Orangeburg,  N.  Y.                   ■■^^^'     • 

llllliriniltlllHirnrrillinMrtllll iniin MHItllliritiinui-  -tin niiiiiiliint irt |||[ Iliniiiiiiiii 

uiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiuiiiiiiiiiiiiiiiiniiiiiiiiiiiitiiriitMiiriiiriiirMrMiriiitriiiiiiiiiiitiiNiriimiii 

i  .->                                                               <V 

I  ^<r^                   BaKKR    Ma\C4NIN                  % 

I  ^^•^                                     PROPERTIES 

I  Melting  Point,  910°C. 

I  Specific  Gr:ivity,   S.4 

I  Brinell   Hardness: —                       Hard    worked,    179 

I  .^nne^^ed,             128 

I  Resistance  at  15°  C.  is  approximately  300  ohms  per 

I  mil.  ft. 

i  Temperature  Coefficient  of   resistance  between    15° 

I  and   30°   C.  is  less  than  .00001   per   °C. 

I  Electromotive    Force   against   Copper   is   1.4  micro- 

I  volts  per  °C. 

I  Literature  and  quotations  on  request. 

I  \           BAKER  &  CO.,  INC.            ^ 

i  \                           NEWARK.    N.   J.                           *,^' 


PitiiitiimimiiMiiniimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiUiiiniuiiiiiiJiiiniiiiiidMiii 
^iMiiiitTtiiiiiniininiMiiinrMtriirriiiriiittiMiiMiiinMtrMiriMiiniiiMiimiiiiiitiiitiiitniinimiiiiiiiiiiriiiiiiriiiiiiiriiiiiinmiMnimmi^ 

I  Copper  CiAOrNSTEEiCoMPi^NYl 


OFFICE  AND  W 

S    RANKIN.  PA.    BRADDOCKRO.  ■^^^STEELSALESCORPORATIO.'i.CtiiCAiiia 
I  NEW  YORK  SALES  OFFICE:  30  CHURCH  STREET.  NEW  YORK  CITV 

I   COPPERWELD  Wire— ;l/fl</.-  by  the  Molten  Welding  Process. 
I  Bare — Weatlierproof — Strand — Twisted   Pair — Nails. 

^lliitiilillilimiril iiiiiiiinmiiMiirii 


uiiiiiillllliniiniitiiiliiitiiiiMiiiiiilHiiiliiiiMiMiriiiiiiiiiiiii 


iiiniiiMiiliimilMiiiiiutiiitiitnimitiiDiiimnmtiiiiinniMic 


H'r,«-  lor  BulUlii 


.-^     =     i 


THE   ELECTRICAL  ALLOY   COMPANY 

MORRISTOWN.  NEW   JERSEY 
DETROIT.         TOUONTO  IX)M>OX.  PARIS  MIL.VN 


aiimiiiiiiiii  MiiiiiiiimiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiuiiuMtiiiiiimiiiiiiiiiiiiiiiiiiiiiimiii iiuiiiiimiiiiiiiiiiiiiiiiiiiiin     "iiiiiiiiniiiiiiiiiimiiniiiiiiimiiiiiiniiiiiiiuiuiiiiiiriMiiimiiuiin iiiiiimiiiii iiii iiniiiiiriiiiii 
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INSULATORS 

do  their  share  in  guaranteeing 
continuous  service 

The  success  of  the  entire  electrical  industry  depends  upon 
continuous,  reliable  service.  It  is  the  Keystone  in  the 
arch  of  "Public  Good  Will." 

Pittsburg  Insulators  on  the  transmission  lines  of  power 
companies  in  every  section  of  the  globe  are  helping  to 
maintain  "Good  Will"  by  guarding  the  lines  against  surges 
and  otiier  unusual  conditions  that  cause  breakdottTis  and 
flash-overs  to  ordinar\-  insulators. 

Write  today  for  full   information 
on  safeguarding  your  lines. 

The  Pittsburg  High -Voltage  Insulator  Co. 

General  Offices  and  Works:  Derry,  Pa.,  U.  S.  A. 


For  Fall  Particulars  Address   the  Following: 


For  Business   Throughoin   World  with  Exception  of  Canada: 
WestiiiKhouse  Electric  &  JIft'.  Co..  East  Pittsburgh,  Pa. 
Sole  Agents  for  Entire  World  tcit/i  Exception  of  Canada 

Harman    S.    Salt 

Special  Export  Agent 

114    Liberty   St..    New    York 


For  Business  ii 

Canadian  Westinrhouse  Co. 

Sole  Agent  for  Dorm 


Canada: 

Ltd..  Hamilton.  Ont. 
lion  of  Canada 


Jiniiiiiiiiiiiii  III  III  li 
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MOLDED  INSULATION 

BAKELITE-CONDENSITE-ROXITE 

Machine    Moulding    of    Small    Parts    a 

Specialty 

Prompt  Deliveries. 

Send   us  your   blueprints 

NORTHERN  INDUSTRIAI 

CHEMICAL  COMPANY 

11    Elk  n    Strcrt     So    th    Boston     Mass 


\ssnEsssns^ 


Be  Sure  to  Specify 

'Wilmington  Fibre* 

Sheets         *Rod.'i  Tubes 

Special  Shapes  for  Insulation  Purpose 
"FYBEROID" 
Wilmington  Fibre  Specialty  Companv 

ngton.  Del.  Branch  Offices  "Evervwher." 


aillllllllllllllllllliiiiii 


I  mwm] 

L 


uiiniiuitiiiitiNiiMiiNnitfi 


For  Electrical  Specialties 
IMPERIAL  PORCELAIN  WORKS 


JlMc. 


I        "Af 

I      /llNSULAJSNG 
I     /-jIUACHmERV 


WIRE  DRAWING  MACHINERY  *  I 

'  MAGNET  WIRE  ENAMELING  MACHINES  I 

COTTON  OR  SILK  INSULATION  W  ND-  i 

ING  MACHINES.  I 


COJ»«F»Arvar     Pajxr  Tape  Insulatinc  Machines 

Insulated  Wire  Keelainiin);  Macllincs 

iniinE,    Cahlins    and    Bunrliine    Ma-  i 

rhiiif!. 
Mr:istinne  and  Respooliiif;  Machinery 
Siiliir^ilinK  T^ulks  and  Tiniiini;  llulflls 
I-.HMM    Driven   I'nll-niit  (  apsliins 
Miilliple      I'ull-Out      Keel      Mamls     with  j 

Tra\er,se 
P««e 


•'.AlnionSeward"   PanninE    IMaehines    for  | 

p:inniMi:    Kuliher    (nvrred    Wires  i 

RiiMter  Coverefl   Wire  Vtlleanizinj;  Pans  1 

Ruhher  (  overcd  Wire  I'nteh  VuIcaDizers  | 

SPECIAL  MACHINES  DESIGNEOORBUILT  1 


"GARFIELD"  INSULATION 

Ixpcrience    in    ccild    molHIne    from    1908  to      | 

IV?I    will   solve   your   problems.  | 

III   til   prove  it.  I 

GARFIELD  MFG.  CO.  | 

Garfield.  N.  J.  f 


/app  Insu/atorCo.Inc/e/^,l/Y  \ 


uiMiniiniiiiimiiiiMiiiiiiiimiiiiiiiiiiiiinmii iiiiMMtiiiiiiMiuiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiitiiiiiiiiiimiiii 


HARD   PORCELAIN  1 1  bf* 


LAVA 


TRENrON.   N     J. 

liriitlMllllillllHIIIIIIMtMtllltlllllllMIMIIIMIIIIIIIItlltlMtllllMIIIIIIIIIIMIIIIIIMll" 


Miielni.eil   Innl  i,i,.l.l.-,i  i   I,,  uiiy  f..tiM        \   k   (nr    Kru''-l>  hook, 

AMERICAN  LAVA  CORPORATION 

Chattanooga,  Tenn. 
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In  Sheets,  Rods  and  Tubes 

Off  hand  we  know  of  about  thirty  sep- 
arate and  distinct  places  in  the  elec- 
trical manufacturing  field  where  you 
will  find  that  it  is  to  your  advantage 
to  use 

VuL-CoT  Fibre 

-  And  particularly  VuL-COT  Fibre  because  it 
is  always  uniform  in  density  and  never  con- 
tains fissures,  grit,  hard  or  soft  spots. 

Here's  the  reason 

The  American  Vulcanized  Fibre  Company, 
in  its  mill,  at  Newark,  Delaware,  inspects, 
sorts,  dusts,  and  cuts  its  own  rags  and  makes 
its  own  paper.  In  another  part  of  this  big 
plant,  the  paper,  its  thickness  gauged  to  a 
thousandth  of  an  inch,  is  made  into  tough, 
strong,  horn-like  Vul-Cot  Fibre.  Care  and 
close,  constant  supervision  have  been  wrtch- 
words  during  the  entire  proc- 
ess and  until  it  reaches  you, 
in  either  sheets,  rods  or  tubes, 
or  machined  to  your  spec  fi- 
cations. 

We  have  a  book — The  Ma- 
terial With  a  Million  Uses. 
Let  us  send  it. 


AMERICAN  VULCAMZED  HERE  CO. 

•Sj  Equitable     Building,     Wilmington,    Del. 
SALES  OFFICES 

BOSTON  PHILADa.PHlA  CLEVELAND  CHICAGO 

NEW  YORK      PirrSBURGH  DETROn  ST  LOUIS 

Compltl*  5rocA  fo'  Immt^al*  SKpmtfit  at  Chteago 

Wejiem  Agents  Canadian  AgenU 

Wislvm  E.l.(c!n<:.  Company  fforrhent  Elucmc  Company 

IAN  FRANCISCO  SEATTLt  MONTREAL     TORONTO    WINNIPtO 


iiiiiuiiiiiiriiiiiiiiiitiuiiiiliiriiiiiiiiiniiiiiiiiniiiiiriiiiiiii 


^«^ 

SSI' 

i%3 

K. 

~'-*-^ 

I                          Progressive  manufacturers  are  | 

I                    Molding  Their  Own  | 

i                   They  are  effecting  big  savings  on  their  com-  1 

i                    position   parts  with  i 

I  BURROUGHS  I 

I  MOLDING     MACHINERY  | 

I                    We  can   supply  the  entire  plant  or   any  part  | 

I                    of  it.     Consult   us.  I 

I  BURROUGH  S  | 

I  COMPOSITIO.N  .MACHINERY  CORPOK.XTION  % 

I                                      NEWARK,  N.  J.,  t'.  S.  A.  | 

i                       Buildern  of  Hydraulic  Machinery   for  all   purpose*  i 

^iiiiiriiritiitiininiiniiniiiriniiiiiiiiiiiiniiiiniiiiiuiiirMiiiiiitiiiiiiiiiiriiiiuiiiiiiiiiiiiniitiiiMfiiirininiuiiUuiiiiiiriiiiiiitiiiirtiniuE 

HMnjiniinnuiiJiiiJiriiijiiniiJiniiniiiiiiniiiiniiiiiiJiiiiiiJiuiiiiJuuJimuiuiiumiumuiiiiiiiiimiiiiiiiiiiiiimiuiiiuuiuiuiuuiiiu'. 


MonsonSl^ote 


The  recoffnized  standard  for  hiphest  quality 
electrical   apparatus. 

Because  ol  unusual  demands  lo-  Monson  Slate 
we  have  doubled  our  producing  capacity  and 
are  now  prepared  lo  irive  immediate  attention 
to   all    ortlcr,'-. 

Send   today  lor  details 

Portland-Monson    Slate    Company 

Portland,  Me.  Quarries  at  Monson,  "" 


nr  mm  lu    n 


I  lu  iiiiriiiiiiiiiiiii    ai    uiiui  I  ui 


An    Electrical    Insulating    Material 

J=trong.    homngLnoGUs.    tn-Ai    n-v    i.^ig.    moisf.j-r    i-r -r.    high 


■      I  THE  FORMICA  INSULATION    CO.,  Cincinnati.O.  | 

tJ     SHEETS— TUBES  — RODS     | 

iiiiiiiiiiiii ti iiiiimiriiiillMitijiiiiiiiiiitiiiiiiiMiiiniiiiiimriiiiit iiiriiniiuiiiiiiiiiiMiriiiiMmiiiiiiiiiiiiiiiiiinUb^ 

lltiltlli!illllirillIllllll'irillllllllirillMnnrriitmittnriiitiiitiniiiniriiin!tlniimMmiiiniinimrriniiHliiinriinii 

HIGH    TENSION  I 

TNtRAlB|f>|  Insulating  Compounds  | 

^sj  No     64    lor    Joint    Insulation  I 

al.    Bells,   etc.         | 

I    MINERALLAC  flECTRIC  fOMPANY    | 

I  Washington    Blvd.   and    Curtis.    Chicago.    III.  | 

'llliniitlinilillitlltllliimillllltllliiii iiiiiiimmiiilliiimiiiiiinlliiiiiiMiiiimirin mini iiiiTiiiiiiiiiiMiiriiiiiiiKinili; 

lillllliiiillinilllll iiiniiinillliiiiiiiiiililiiniiiiiiniitii)iniiiiiiiiiiiiiiniriiiiiiriiiiiiiliimiiniminiimiiniimitMiiiii^ 

For  y^*=l  Install 

j(_^^^     Protective . 


xs 


?\niiriiiiiirii(iiiiiiiMiiiiiMii 


Bennett  | 

SURGE  I 

ARRESTERS       | 

Technical    Data    on    Rcqutst  I 

Electro  (^ElvICg)  Company  | 


MARIETTA.   GA. 


iiiiiirllliiiiiiiiiiii 
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iiiiiiiiiiiiiiiiiiniiiiiiiiMuiimio 


SILK 


1/'Ai;mcu/  properties  of  1  \,l-Col  /  .(r, 


For  Electrical  Purposes  | 

Silk  for  Insulating  Finest  Wire     f 
ALL  KINDS  BRAIDING  SILK     | 

«»7'ii'  r»     1      t>  /^_      225  Fourth  .\ve.. Cor. 18th  St.    i 

Winiam  Kyie&CO.,  NewYorkCity  i 

::il     fiiiniiiiiii 1 MiiiiiMiiuiiiiiitiiiiiimiliini iiiHimimiiiuiiiiiiliimiiiMiiimiiiiiiiiiiiiiimniTmmiiiiiiiiii"""""! 
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ACID  PLATING  BATHS  DO  NOT 
AFFECT  CONDENSITE 

Here  is  an  audion  tube  base  consisting  of  a  metal  tube  molded  into  a  Condensite  base 
containing  four  metal  inserts.     The  whole  assembly  complete  in  one  operation. 

The  metal  parts  were  nickel  plated  after  the  molding  process  was  completed,  this  was 
made  possible  by  the  inertness  of  Condensite  to  the  acids  used  in  the  nickel  plating  bath. 

The  result  was  an  exceptionally  fine  finish  not  otherwise  obtainable. 

Condensite  has  been  the  solution  to  many  a  troublesome  production  problem.     ^Vhy 
not  j'Ours? 


Molded  Condensite  is  fabricated 
by  our  licensed  customers.  Names 
on  application. 


Condensite-Celoron  is  a  water-proof 
fibre  manufactured  by  the  Diamond 
State    Fibre    Co.,    Bridgeport,    Penna. 


CONDENSITE  COMPANY  OF  AMERICA 

BLOOMFIELD  NEW  JERSEY 


^ 


ELECTRICAL  CONDUITS 
AND   FITTINGS 


National  Metal  Molding  (9. 

PITTSBURGH,  PA.    ^ 


V \\n  I  / 


^ 


nininUuiuiiiriniiriiinmiinMiirmniMiiiininiiiiniinMiiiiiiunniiPVimnrmnnTiiTinimniimniiimiintriitMiiniinniim^ 

■•MnMiMirmiMiiriiiinrMirnirMiMmMiiiimriimitiimnriniiiiiMirniMiitMiMiriiimitMiimiiiiitiiiiiiitiirinmiimii': 


— thf  bu-inf~-  riul  of  fUMj-'  Iv  ritin<r  flcvice-' 
and  (hr-  ir;iil.-  m.irk  name  iipplyins  only  to 
Kc!ji»tanco    Alloys    made    by    the 

DRTVFR-HARRIS   CONTPANV,   Harrison,  N.  J. 


MiCANiTF 


And  Other  Dependable   Insulation 

Bullelins  will  slodli/  he  furnished 

MICA  INSULATOR  COMPANY 

Sole  Manufacturers  ff  Micaniic 
68  Church  Street  542  So.  Dearborn  Street 

New  York  Chicago 

Schenectady.  N.Y.  ,;  ^* 


'iiiiMirMiiiiiiiiriiiMiriiinirMiriiiiHiininiiiriM 


^(irimiiiiimiiiiiiimmiiiiiiiiiriiriiiMiiiitiinMirriitrMiiiiitriiiiriirriii 
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TiliiiiiiiiitiiitiMHiiirMiiiiiiiiMiiiiiiiitiiiriiniiiriiiiiiiiiMniiiiiiitiMiiiMiMiiiiiiifMiiiiiiiiiiirMiiiiiiii 
•'If     aiMriiiiiMiriiiriiiiiiiiriifriiiiiiniiiiiiiiriiiiMriiiiiiiniiiiiiiiiiiiiiiiiiiiiMiitriiiiiiiiMiitiinMiiiiiiiiiiiiMiiiiinrMiiiiiiiiMiiiirrriniiniimi^ 
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LAVITE  INSULATION  | 

C'lmliines      lliuli      lliclcdrir      >Tdigth  = 

Wonderful     llc.ii     ResisiiiiK     Qualities  | 

Great  Mechanical   Strength  | 

.;.<*  Inr  RooUrl  I 

D.  M.  STEWARD  MFG.  CO.  I 

Chattanooga,    Tenn.  | 

iiiirtiitrtiiiiiirtiiiriiiiiiirMitillniiiMlMiiniiiiiiitiiriiitlirMirllitMitllHlllllinS 


BAKELITE 
-DILECTO 


"The  Perfect 
Insulation  ' 

The  Continental 

Fibre  Co. 
Newark,  Delaware 


ARMCO  INSULATING  PAPER 


"d 


Th.'    Mpal    InBul.itlon      Dirlrftrlc     Slrpnirth 

.'Smooth  —  Flcxibl 

tor     Armature     Slots.       .'r.'.'>    volt«    por    mil 

Touch — Bends  In 

S  t  a  t  0  r  !■  .       Trans-      Shccis  size  .10  In.  X 

(lirPTtlnn     w  1  t  h  u 

lornicr«.   etc.                       40    in.    Thlcknossce 

crackinK. 

Oil?  to  .0.'l.'>. 

Wrtit  tor  Samplt 

THE  ALLIED  RUBBER  &  MICA  COMPANY 

1430    West    Third    Slr<-<-l,    Clfvc 

and     Ohio 

INSULATING  COMPOUND 

■  Till,  i:    ro  NvMi:i 
InxulatinE    W.im-    '-iruiiunir    anil    KmiKhinc 

WAXES 

Rubbcrcovrretl  anil  WValhrrproof  Wirp,  Innulatins  materials 
of  all  kinils.     Combination   W,ixi« 
IIIfJllEST    KFFirlENCV    GUARANTF.En 

lfo"i/Mrfi<r<-.(    fil. 

CANDY    &    COMPANY,    Inc.,   CHICAGO 


4tnmiiniiiiiniiiMiitriiiiMtriitiiiiiiimimiiiiiiiiiiii 
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^ 

■:  afc^^AlV^lra  t"^^  T^fla   T^«i 

1 

THOMAS 

QUALITY 

M 

T^OT  a  New  Product  but 
i-^  a  porcelain  structure 

^® 

^^^ 

upon  which  the  highest 

^-^^; 

standard  in  High  Tfnsion 

y^^ 

Insulators  is  based.  Among 

IJ^^': 

those  Engineers  who  have 

S^^ 

successfully  developed  and 

1^^ 

oSrA 

maintained  an  efficient 

^ffi|| 

Electric  Service  for  Ameri- 

)P^ 

can  Industry,  nothing  in 

d^^ 

^K^ 

Insulators  represents  quite 

Ryj 

so  much  in  the  way  of 

rl^f- 

Dependability  as 

f^ 

BHOMAS  BUALITY 

^ 

Ask  the  Engineer  Who  Knows 

^^ 

i^ 

SsfcSH^SfeSSSP^i^KiP 

^^ 

/.tt   urtrf  .~r.  Faul  K'j.  klicinncaiiuii 


Bates  One  Piece  Steel  Poles 

for 

T'clegraph — Telephone — Power    Transmission 
Electric  Trolley  Lines — Electric  Lighting 
Electrification  of  Steam  Railways,  Etc. 


Our  lOtJl  STEEL  POLE  TREATISE  sent  Dpon  reqnest. 


I   lyjates 


|andedg||teel  Jj^russ  (6.     (Hir.xcio.  ii.i 


Salle  StrKjt 
IXOIS 


iaiiiiiiiiiiiiininiiiiiiiiiiiiiiii luiiiiiininiininniiiiiniiminiiiMiiMiiiiniiiiiiiiiiiiiuiiiiMiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiiiimiiiiiiiiir: 

I  = 


LOCKE  INSULATORS 


The  cliaracter  and  reputation  of  an  in- 
sulator should  be  verified  before  entrust- 
ing to  it  the  important  task  of  guarding 
the  transmission  of  electrical  energy.  Ask 
for  Locke  Insulator  data. 


If 


Z3 


Locke  Insulator  Mfg.  Co.,  Victor,  N.  Y. 


IJIIMIIMIDIIIIinillll 


IIIIIIIIIIIIIIIIIMIIII 


iiuuimnnmnmnmiii^ 


How  To 
Coils 


Tap< 


I'ou  can  make  a  much 
belter  job  of  taping 
your  coils  if  you  use  a 
Segur  Taping  Ma- 
chine. You  can  do 
the  work  in  a  fraction 
of  the  time  required 
bv  older  methods. 
Write  for  catalog  on 
Peerless  and  Segur 
Armature   Shop   Tools. 


ELECTRIC  SERVICE  SUPPLIES  CO. 
riiilndrlplihi — 17th  iinil  Camliriii 
sis.    New   York — .lO   rluirrli   SI. 
Cliirngo — ^lonadnork    ISIiIk. 


I'illi^bureh     i 


Scrnnton 

Canadn  s 

JUyman  Tube  &  Supply  Co.,   Montreul     = 

fliiiitiiiiiiiiiiMiiiiiiiMiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiimminiiiiiniiiimiiiiiiiiiiMiiiiiiiiiiMiiii iiiiiiiiS 


When  you  want 


Men 


I  put  your  advertising  for  them  on 

I  the  same  basis  as  other  publicity. 

I  If  you  want  competent   and  efficient  assistants, 

I  experienced  in  the  field  served  by  this  journal, 

I  you   will   i.jturally   find    such  men   among   our 

I  readers — which    include   the    keenest    and   most 

I  progressive  men  in  the  industry. 

I  Get  in  touch  with  a  number  of  these  men  and 

I  select  the  one  that  is  best  suited  for  your  needs. 

I  SEARCHLIGHT  SECTION 

I  Only  $l.<^  joT  11  '.^ords        806 

aiiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiuiiiiiiiniimniiiiniiiiiiiiiimniiiiiiniinmnniiininniininmnmimininnnmiinimnninii 
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THE 
TOWER  DEPARTMENT 


AMERICAN  BRIDGE  COMPANY 

Manufacturers  of 

Transmission  Towers 

Wireless  Towers 

Poles  and  Other  Structures 


Used   in 

Development  of  Electric  Power 

FRICK  BUILDING,  Pittsburgh,  Pa. 

Sales  Offices: 

PITTSBURGH.  PA.        NF.W  YORK.  N  Y. 

CHICAGO.  ILl- 

Buffalo.  N.  Y.                        Philadelphia.  Pa 

St.  Louis.  Mo. 

Cincinnati.  Ohio                   Boston.  Mass 

Denver.  Colo. 

Atlanta,  Ga.                          Baltimore.  Md 

Salt  Lake  City.  U 

Cleveland.  Ohio 

Duluth.  Minn. 

Detroit.  Mich. 

Minneapolis.    Mi 

EXPORT  REPRESENTATIVE-  U    S   Steel  Products  Co 
30ChurcKSlreet.  N.  Y. 
PACIFIC  COAST  REPRESENTATIVE— U.  S.  Steel  Producu 

Pacfic  Coa^t   Depa  tmeni     S   n   -  anc  s         Po  t'and     Ore 
S«a     le    Wash 


Carbo  Steel  Poles 

Cheaper  Than  Wood 

Seven    Years'    Service    Proves 

Earth  anchorage  resiliencv  makes  poles 
stronger  than  concrete  settings.  Engineers 
know  a  definite  shearing  poinr  is  weak.  50 
years'  life  with  sinallest  maintenance  cost  to 
prevent  rusting. 

Inmist  on  doubl^e  lacing. 

Carbo  Steel  Products  Co. 

Morgan    Par'x    P.    O.,    Chicago 

A.  J    AlwJort  Corp..  K.rport  Rtpr.,  Chicago 
llimnrMirMitMitiiitiiiiiniirilniiiiiiiiiitiiiiMiiniiniiiiiiiiMiiiiiiiiiii 
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IIIMIIMIMIIIIIUtinillllinilinMIIIHIIIMIIIMKIIIIIIIIlii 


Steel  Transmission  Towers 


RITERCONLEY  COMPANY 

Pittsburfih 


iiiiMniiiiiiiiiitiiiiMiii 


I  Transmission  Line  and  Special  Crossing 

I  Structures,  Catenary  Bridges 

I  WRITE    I(IR    Ol  K     NF.W     DBXTtlPTIVE    CATAI.OO. 

ARCHBOLD-BRADY  CO. 

I        Engineert    and    Contractort  SYRACUSE,    N.    Y. 

.%iiuDiiiiiiiriiiiiiriiii(tiiitiiriiiiiiii 


If  You  Were  To  Ask 

Almost  Any 

Electrical  Engineer 

the  Name 

OF  the  best  known  manufacturer  of  -high  ten- 
sion   suntching,    protective    and    outdoor    sub- 
station equipment — the  answer  would  no  doubt  be 

DELTA-STAR 


This  is  a  Good  Gage 

By  Which  to  Judge 

the  Value  of  Equipment 

THERE  is  another  way,  a  way  that  is  some- 
times tnore  convincing;  and  that  is  by  the  ex- 
perience of  users  of  Delta-Star  Unit-Type  equip- 
ment. If  you  were  to  ask  any  user,  large  or  small 
in  the  public  utility  field,  where  to  buy  the  best 
|X)ssiblc  high  tension  equipment — the  answer  will 
undoiibrcdlv  be: 

DELTA-STAR 

THESE  arc  reasons  why  we  are  glad  to  lui\  c 
prospective  purchasers  make  ;i  full  invertigation 
of  Unit-Type  equipment  before  placing  their  orders. 
Delta-Star  inanufactures  a  coinplete  line  of  high 
tension  Unit-Type  equipment  for  both 

Indoor  and  Outdoor 
Service 

Bulletins  Mailed  Upon  Request 
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I    The  New  Flash  Rod  Arrester 


Hi- Voltage  Instant 

Break  Arrester 
Real  Assurance  of 
Continuous  Service 

The  flash  rod  quickly  breaks  the 
power  arc  which  follows  a  discharge. 
It  is  not  a  conductor,  but  a  heavy 
porcelain  tube  one-half  of  the  top  cir- 
cumference of  which  is  coated  with 
carborundum  crystals  so  arranged  as 
to  provide  a  great  number  of  minute 
gaps. 

A  surge  will  arc  across  this  flash  rod 
and  the  discharge  gap  to  ground.-  The 
arc  across  the  flash  rod  is  instantly 
caught  by  the  horns  at  either  end,  and 
is  broken  almost  instantly.  The  arc 
across  the  discharge  gap  breaks  at  the 
same  time. 


=     7/>;f   t>ri"i-i'nts  linirin 
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Write  for  Bulletin  No    2 


ment 


ornpany  \ 


/  Cleveland 


^Khanical 

51KTRICAL 
Cp|l>ATA 


'  ;;';  AND 


Check  Your  Costs — 

Here  are  the  net  prices.  shippiiiE  weights  and 
output  of  machines  and  appliances  of  many 
tvpes,  classes  and  sizes,  together  with  installa- 
tion cost.  This  book  takes  the  guess  ou*  of 
estimating. 

"■■""•  £jcamme    the    book    for    10    days   FREE^^~^~' 

McGraw-Hill    Bonk    Co.,   Inc., 

370  .Scvcnili  Aveniu',  Xcw  York.  N.  Y. 

You  may  semi  me  on  10  da.vs'  approval  riillrltc  and  Uanu's 
Jlcrliiinlrul  and  Kliflrlcnl  Cost  Data.  SH.OO  n"l.  postpaid.  I  airreo 
lo  pa.v  ior  the  book  or  return  it  pustpaiil  within  10  da,vs  of  receipt. 

RcfTular  subscriber  to  the  Blcelrieal  World? 

Member  ol  A.  I.   E.   E  ? 

!     Sisnied     

(please  print) 

I     Address    

Name  of  Company   

I     Omoial  Position    

I  (Books   sent   on   approval   to  retail  purchasers  in  the  U„  S.   and 

I     Lanada  only.)  FW 

'.•uiiriiiiiiiriiiriiilriiiilltlliliDi 


Mr.  Jobber 

I  You  get  Real  Sales  Co-operation. 

I  One  of  the  few  dependable  Sources  of  Supply. 

I  Unrestricted  resale  allowing  fine  profit. 


Consolidated 

IClectricLanip 

Company 

1128  Maple  St. 

DanVers,  .Mass. 


:  Incandescent  Lamp 


Fiiiitiiiiiiiiiiiiimiiniiniiiitiiiiiiiiiimiiiiiminraiiiiniiiiiuinmiitiiinniiiiiiiinnainiii 
emimniiiiiitiiiiiiiHiiMiniiiiiiiiii .■■iiiiioniiiiiiiiiiniiiiiiitiiiniiiiiiiiiiuiiiiiitiiiiiiiiiniiiiiiiiMii mi niiuiir^iin 

I         PORTSMOUTH 
I  ELECTRICAL    SHEETS 

I  Low  hysteresi*  loss,  low  eddy  current 
I  loss.  High  specific  resistance,  high 
i      permeability. 

I  A  GRADE  FOR  EVERY  USE 

I  Licensed    Under    Hadfield's    Patents 

I     WHEELING  STEEL  PRODUCTS  CO. 

I  Electrical  Sheet  Dept.,  Portsmouth,  O. 


.iMitriniitiiiiiiiiniitiiiiii 
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Sherman    Soldering   | 

U.S.  Patent    I.IIO'C   Reissue  14401  | 


Eim 


BUS  BAR  SUPPORTS 


Approved 

WE  have  created  a  standard  line  of 
soldering  lugs,  making  it  unnecessary 
for  people  to  use  any  old  kind  of  lugs 
that  they  can  get,  or  make  their  own. 

A  standard  line  that  is  absolutely  efficient 
and  rightly  priced. 

Sherman  Soldering  Lugs  are  marked  with 
the  N.  E.  C.  rating  in  amperes  across  the  flat 
portion  at  the  wire  end.  This  guarantees 
"approved"  lugs.  , 


"FRANKLIN   JUNIOR"   is  our  lat-  | 

est  development.  i 

"FRANKLIN  JUNIOR"  is  intended  | 

for  light  work  in  central  stations,  sub-  | 

stations  and  industrial  plants.  | 

"FRANKLIN  JUNIOR"  embodies  a  | 

most  desirable  feature  in  having  fittings  I 

that  are  interchangeable,  adapting  itself  | 

to  practically  every  known  form  of  in-  | 

I  stallation.  1 

I    "FRANKLIN    JUNIOR"    has    the    exclusive  I 

I    "FRANKLIN"  feature— the  "FRANKLIN"  die  cast  | 

I    metal  collars  on  the  porcelain,  threaded  to  receive  the  | 

i    fittings.  I 

I  Mtry  we  send  you  our  Bulletin  No.   1000,  | 

=  describing    "Franklin    Junior"?  | 


I    Full  particulars  will  be 
I    furnished  on   request. 


i    H.  B.  Sherman  Mfg.  Company 

I  Battle  Creek,  Michigan  | 

SiiimimninmnnnmimiimmiiiminimiiriiiiiniiiiiiriiiiiiiiiMiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiumuin 

^lllinillllllllllllllllllllirii 


aECTRICAL  DEVELOPMENT  S^MACHINE  CO. 

PHILADELPHIA 

SALES    ,.rrr?^.  AGENTS 

EASTERN   STATES      j^^^^       CENTRAL  STATES 

UTILITY  PRODUCTS  B^^^  MIDSTATES  ENGINEERING 

CORPORATION      V^^SS^M  COMRANr 

y        MARQUETTE  BUILDING 


CHICAGO      ILL. 


^miiuuiuiiuiiii 
Kiiiuuiiiumaiiiiiuuiui 


jiuiiitiiiuiiiiiiifiiiiuiiiniuii!. 


Posts.  Tics  Piling. 


Northern  bWestern  CedarPokf 


Hinneapolis.     Minn. 

Toledo.  Ohio  Chicaio,  III. 


'.iiiiiiiiiMiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiniiiiiiiiiimiiiiiiiiiiiiiK 


iitiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiimiiiii 


iTiiiHiiiniMninnnniMiiMirininimmnniiiriirriiiiiiiriiiinniiiiriiiriiiiimriiiriirriiiriiiiriinnimiiriiriiiiiiiiiiiiirinrriniiniiirniiriir 


Controlling  Devices  | 

Automatic  and   hand   operated  | 

Starters  and  Controllers  for  all  | 

conditions  of  service.  | 

©Joou^frialCotttrollerCo.®  I 

^^                       MILWAUKEE  I 

*uiiiiiiiHiiNiiiHimMiimiMiiimiiiimiiimmiiiHiiiiimmtiitininrniirrt[iiiiittiiiiiiiiiiiiMiiiiimniiiMMiiiiiiiiiinmMu^ 

aUMlllHUiniiiiiiiitiiiiiimiiiuiiiiMMtniiiiiiimiiMimimtiimiimiiiniiiii iiniMiiiiiuiiiiiumiiiimiiiuiiiiiiiiiimiiiimiiinHi^ 


nfffFfsfmfl^MijmviiJ^ 


Time  is  the  Test 
The  Ohio  Brass  Company 

MANSFIELD,  OHIO 


— a  manufacturer 

in  Newark.  N.  J. 

—saved  $200 

buying  from  an  Indiana  dealer  in 

— second-hand  machinesy 

tlirdiigh  his  advertising  in  the 

— searchlight  section 

^  It  pays 

W  to  read  the  Searchlight. 

J  It  pays 

*  to  advertise  in  the  Searchlight. 


Railway      and  Industrial 
Engineering  Companv 


TRANSMISSION 
SWITCHING  AND 

DISTRICT-    P1TT5BUR6H, 
orncES-HEw  YORK-  Chicago. 


PROTECTIVE 
.      EQUIPMENT- 

Grecnsburg,  Pa. 


iiiMijiiiiiimiiiimijjimiijiiiiiiiii 


iiiiimiijjiiiiiilijiiiii 


S 


Alligator  Jaw  | 

Testing    Clamps  | 

suitable    for    every    service    rccjuircmcnt.  f 

A.  &  .1.  M.  .Anderson  Mfg.  Co.  | 

ZSO-'.'n.t  A  Slrppl.  Bofalon.  MniiK.  | 
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It 

Goes 
in 

Your 
Pocket 


Koller-Smith  type  HD  instruments  are  onlj  4  In  x 
5-in.  X  2-in.  and  weigh  only  20  oz.  They  are,  how- 
ever, very  accurate  and  dependable. 

A  complete  line  of  direct-current  ammeters,  volt- 
meters and  volt-ammeters  with  as  many  as  six 
ranges  in  one  instrument  up  to  200  amperes  and 
300  volts. 


Send  for  Bulletin  No.  D-1 10. 

OLLER-SMITH  COMPJ_ . . 

Electrical  Ingtrumcnta  Meters  and  Circuit  i&rcakgrsll 


MAIN    OFIICF. 
237  Broadway,    NEW   YORK 
CHICWGO 


rcakgrsll 


WORKS 
Bethlehem,  Penn 
CLEVELAND 
Monadnock  Block  7016  Euclid  .\vc. 

OTHER  OFFICES  IN  PRINCIPAL  CITIES  IN  U.  S.  and 


Induction   Regulators 

For  Meter  Tests 


Make  possible  holding  precise  values  of 

current  or  voltage  during  tests. 

Send  for  Bulletin  No.  31 

THE  STATES  CO. 

19  New  Park  Ave.,  Hartford,  Conn. 


CIRCLE-T 

Meter  Service  Switches 


© 


s— Test  Sets— 
ng    Equipment 


4-90I  Stcnton  Ave.    PHJtedelpnia 


"The  Guardians  of  Electric  Service."  | 

Send  for  hulUtin.  | 

Made     From     Armco     Ingot     Iron  | 

The   Trumbull    Electric   Mfg.    Co.  i 

t'lainviUe,   Conn.  I 


'iiirinMnnnmnnmrMiriinriiiiiiirriiiMiimnniMiiiiiiiniiiiiiii 
HnMnMiHiuiiMiiiiiiiiiHiiiuiiuiiniiiiiiiMiiiinuiitiiiMiiiiniMitiiniitiiiMiiiiiriiiiiiiiiiiiMiiMiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii''. 


'iiiiuiiiiiiiiiiiMiiriiiiiHtiininMiiinriiiMnrMiiiiiiininiinniniiiiniiitmrniiiiitinriiniininiiiiiiiiiiniiniiniriuiiiJniniuuiwiiiiiii: 
^ittiiiiiiniiiiiirMiiiiuiiuiininiiiiiiniiiiiiuiiiiuuiiiiimiiniiiuiMiuiimiiniMniiiiuiuiuuminiihiiiMiuiiuiuuiimmiiuuiiiiiit^^ 

=  ,.  "^  "Jus-l  Press  a  Button 

Th e  Mon  lior System :'  ir irr!  | 

Monitor  Controller  Company,       BALTIMORE      f 


'tMiiiiiiiniiiiiiiiiHiiiiiimiiiimiiniiniinrMiiiiiuiK 


SUNDH  Float  Switches 

control  level  of  liquids 
in  any  locations 


ONE  ITEM  IN  THE  LINE 
OF  SUNDH  CONTROL 

SUNDH    ELECTRIC    CO. 

Avenue  C  and   Parkhursl  St. 
Newarh,    N.    J. 


TTT 


In  I 


n. 


eiH'clalisis  iu  lii»ii  lensloo  t<iiiii>iuiut 

bicctricnl  Enilineers  Equlpmcol  <o 

711    Mcridmn    St..   Chicarn.    111. 

21  Vary.  now.  New  York  (  liy 

fl^tUl    .  fi.-.i  Ci  .iU   tlu    rnnci.-i.     rom. 


'^M   !-;  ■   !   ILi-         I    I    !    ,    '    I  LUJJ, 


iiitiiiiiiiiiiiiniiriiiiiiitiiiiMiiiiiiiiiiiiiiiiiiiiiititiuiutii 


PRY 


Comminiicatiiij^aSlteal 

NvritcforCcncidl  Bulletin 

.\o  100-29- A 

CHAS.CORYt  Son  Lsc 
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Frahm  Vibrating-Reed 
Frequency  Meters 

are  specified  and  used  by  Engineers  who  require 
the  "very  best." 

They  contain  no  delicate  springs,  or  moving  parts 
— and  are  absolutely  different  in  design  from  any 
other  instruments  on  the  American  market. 

High  initial  accuracy  is  sustained  indefinitely — 
without  recalibration. 

Ask   for   ncvs   Bulletin    951 
and  investigate  their  merits. 

JAMES  G.  BIDDLE 

1211-13  Arch  St.,  Philadelphia 


STANDARD  SEMAPHORES 

For  Transformers 

New  Two-Stage  Temperature  Signal 


Lower  Capacities 

Permitted 

Core  Losses  Saved 


Trans  former 

Investment 

Reduced 


THIS  device  is  on  test  by  nearly  every  large 
lighting  company  in  the  U.  S. 

Now  adopted  as  regular  equipment  by  one  of 
the  largest  and  most  efficient  lighting  companies 
in  the  United  States. 

Have  you  investigated  its  possibilities? 

Write  for  latest  bulletin 

STANDARD  THERMOMETER  CO. 


I S  a  n  d  am 

I  Meters  .^^ 

I  "built  like  a  watch' 

I  electrical  need 

\  Ask  for  Bulletins 

I  Sangamo  Electric  Company 

I  Springfield,  Illinois 

i  N<  w  York  (.ruciigii  Han  Francisco 

I  1^9  Ansein  Salt  Lake  City 

^■••"■■■'■■'■■'■■■■""■"■"■"■""""""""■""■""""■" " 


iiilliirniiiitiiiiiiiMir liiiimillllfluilllliiiutliiiiiiiiiimiKlllllllllliiiilllliii'j 

Mason  Safety  Switches        | 


100' 
100' 


Safe   to   Use 
Safe  to  Fuse 


?illiliiiiiiiiiiutiiiiiiiiiniiii< 


slUUilllllllllllllllllllllllll 


The    Trumbull    VanderpocI 
Manufacturing   Co. 

F.i.lnrv:    n^nlnm     Co    i 
iriiiriitrlirriniiiirliitiiiniiMllinMliriinillflinilllilHIIIIIIIlilllllllll 


I  THE  SEARCHLIGHT  SECTION  i 

i  _  Man  you  want  | 

I  Viill  locate  the     Position  you  want  | 

I  Equipment  you  want 

I  Are  you  usin^^  the  Searchlight? 

nfnmmiitiii[intiitrrmiiiriininMinM iiiiiiiniiniiMiiiiMniimiiMiinmiiiiiiinHirmiitiiMtinrMimmimiiiiiiiiiiiiiirMiiiiiri 


I     I 


Thit  ju^e  />/«?  was 
molded  from  Red- 
manol.  Because  of  its 
exceptionally  high  di- 
electric strength. 
Red  manol  is  in- 
valuable to  the 
electrical  induS' 
try. 


REDMANOL  QUALITIES 
Resistance  to  extreme  heat 
Exceptionally  liigli   dielectric 

strcniilli. 
Great  meclianlcal  streniStli 
Excellent  acid  resistance 
I'nusiinl    accuracy  of   Jiiiicn- 


Siniinl.ir  hc;uit\    iif   linlsli 


Redmanol  Clicmical  Products  Co. 

^r^  6KS  WcM  22iiJ  Street.  Chicago,  III. 

Redmanol 

,"/,',;»  ^^^— '      Ihe  Perfect  Molding  Compound 


MiinmiiiHiiiirimniMiiinnniMriMiMiiiMHiiiKiiii 
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Jrittsburgh   1  ransformer  (company 

Largest  Manufacturers  of  Transformers  exclusively 
in  the  United  States 

Pittsburgh,  Pennsylvania 


Paragon  Grounds^ 

So  cheap,  etlicient,  reliable  and  dur- 
able you  can't  afford  to  use  any  other 
ground. 

I  i\i'  feet  of  ooiMiectinij  wire  furnished 
welded  to  the  ground — nothing  but 
pure  continuous  copper  used  under- 
ground. 

No  destruction  of  connections  from  gal- 
vanic or  electrolytic  action  possible  and 
iintliinp  beiier  than  this  pure  copper  to 
icsist    corrosion    and    deterioration. 


TRANSFORMER  SPECIALISTS 


We 


rnifa 


In 


-I.eelal  t 
any  quantity  or  tor  any  purpose-  Our 
desitrninir  and  prdiiuction  enrwieeri:  arc  pre- 
pared lo  submit  quotations  and  delivery  on 
receipt  of  speeiflcations. 

ACME  APPARATUS  COMPANY 

184  Massachusetts  Avenue,  Cambridcc,  Mass. 
Transformer    Kiislnrrrs    and    Maiiufa.curer. 

^jiHiiliiiiiMllniiiiiiiiiitiiiKiir niltiiiiii 


=     3MiiiiiiiiniiiniiiiiuiiniiiiiiiiiiiiiininiiniiniiitiiuiiiiiiitiiiiiiinniiiiuaiiiuuninuimiimiiiiimiimitHiiiuuii 


Pdrdgon  Electric  Co. 

Dearborn  and  Van  Buren  Sts. 

Chicago 

nillllltiiiiiiiiinniniiiiitiii(iiiiiiMiii(iMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiMiiiiiiuiiiiiiiiiiiiiniiiniiiiiuiifniiMuiiiiiiiHiinlimiiuiic 


americAn-i-ransformers    I 

1  CUSTOM-MADE  = 

i    SUPERIOR  DESIGN  AND  OUALirr. FOR  EVERY  USE     I 
I         AMERICAN  TRANSFORMER  COMPANY        I 

I  NEWARK.  N.  J  I 

FiiiiiMiiMirriiriiiuiiiiHiiMiMHiiliiitiMiiiniiiiiiiiMiiiiiiritMiuMiiiuiMiiaiiiiiitiiiiHiininnuiMiiiiiiiiiiiHiiiiiiiuiimmiiifliiHiiiniit 
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Scrap  value  for  idle  used  machin- 
ery or  surplus  material  is  not 
enough.  If  it  can  be  used  by 
others  they  will  pay  service  value 
for  it. 

The  Searchlight  Section  will  find 
buA'ers  for  vou. 


f 


f 


^ 


% 


Manufacturers  who  accept  used 
equipment  in  part  payment  for 
new  can  dispose  of  it  promptly 
by  advertising  in  the  Searchlight 
Section. 

Machinery  used  in  manufacturing 
and  displaced  by  other  equipment 
can  be  sold  at  a  fair  price  by  ad- 
vertising it  in  the  Searchlight 
Section. 

Wide-awake  dealers,  agents  or 
representatives  can  be  secured 
through  little  Searchlight  "Want" 
ads. 

ALinufacturing  sites,  partners, 
help,  capital — anything  that  any- 
body in  the  industrial  field  is  likely 
to  have  for  sale  or  exchange  for 
something  else — can  be  located  or 
disposed  of  through  the  Search- 
light Section. 


The  costs  of  putting  your  wants  in  this 
projector  is  very  slight,  whether  for  a 
man,  for  a  job,  or  for  a  market. 


The 

Searchlight 

Section 


Have  These  3  Books  Sent 

for  10  days'  free  examination — 


see  the  coupon 


Wiring  EiiTwcAi  ftiUDBooK 
Diagrams  Meters  e^ec^cal 

ifiCTRiCAL  —     Methods 
Apparatus  Jansky  -^ 


ii^STALLATIONS 


The  best 
books  on 
Practical 
Electricity 


—  SOLD    SEPARATELY  *^~' 

JansJ^y— Electrical  Meters 

By    C.    M.    Jailskv.    Assor.    Trm .    of    Eleilric;0    Kngineering, 
Iniversitj     iif    « iscunsiii 

SECOND  EDITION,  Revised  and  Enlari^ed 

370  pages,  6  a-  9,  273   illustrations,  $4.00  net,  postpaid. 

The  first  edition  of  Jansky's  Electrical  Meters  received 
such  wide  distribution  that  a  second  edition  was  neces- 
sary'. This  new  edition  has  been  completelv  revised  and 
60  pages  of  new  inaterial  added.  Recent  developments 
in  meter  design  are  covered  and  a  new  chapter  on  "In- 
strument Transformers"  and  instrument  errors  is  included. 

This  volume  covers  testing  and  tvpes  in  general  use,  in 
a  most  thorough  and  business-like  manner.  It  brings 
to  the  average  worker  that  information  which  has  been 
inaccessible  heretofore.  Free  use  has  been  made  of 
tvpical  illustrations  and  graphic  diagrams. 

Wiring  Diagrams 

Of  Electrical  Apparatus  and  Installations 

252  pages,  (>  x  9,  439  illustrations,  $2.50  net,  postpaid. 

A  collection  of  439  circuit  diagrams  taken  from  actual 
practice.  They  cover  both  simple  and  complex  connec- 
tions. 

Hand  Book  of  Electrical  Methods 

Compiled  from  the  Electrical  World 

285  pages,  b  x  9,  fully  illustrated,  $3.50  net,  postpaid. 
Modern  wavs  of  solving  everv  d.iv  problems — as  prac- 
tir.il   intM   Ikim-  snlvtd  thcni. 


FREE  EXAMINATION  COUPON 


Mrtimn'-lini   lloiik  (<>.,  Inr.. 

;f;o  .Si-»i>neh  Ave.,  New  York,  N.  Y. 

Ytiu  nia.v  wriil  mo  on  10  days'  approval: 
.  .  .  .  JiinHky — Elertrlonl  Mrtem.  JI.CH)  nfl. 
....WIrlnB    IliaKruinli,    g'J.r.O   not. 
.  .  .  .  Ilaildlionk    uf    KIrr.    MrtllcHtn.    »3.nn    lii't. 

I  airrco  to  pay  for  the  books  or  return  them  postpa 
days  ol  rcLfipt. 

...  .1  am  a  reirular  subwribor  to  the  Elri-lrlrnl  Worlil. 
...  .1  am  a  mrmbep  of  A.  I.  E.  E. 


(Slpird)     

( Addres!*  I     

(Umoial  Foaltlcini     

(Name    ol    Company) 
(Bookfi   (*rnl    on    arprci 


\]   In   rHall    r"r.lin«fr9   In    the    V.   9. 
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Performance  Is  What  Counts 


Repeat  Ur-iersiesiify 
to  tlic  serviee  and 
satisfaction  of  (J-W 
coal  ami  ash  convey- 
ors. 

Catalog   31    brings 
full  details 


Fuller-Lehigh  System 
PULVERIZED  COAL 

the    maiimum    fuel     tj  rni.-.g    cfonoro* 

life  to  furnace  anj  rc(Jucc(]  bbor  u>sl.  Bullet. 

Fuller-Lehigb  Co. 

Fullerton,  Pa.  j^ 

_^ 
1 


"^rfzywsajr 


BROWNHOST 


Main  Office  and  Works:  New  York         Buffalo 

Second  Hill,  Hudson,  N.  Y.  Boston  Chicago 

iiiiiiiiiiiiiiiMiiiiiuin iiiiiiiitiniiiiiiiiiiiiitiiiMitiiitiiitiiitiiiimiiiiiiiiiiiiiiiiuiiiM 


otive  Cranes 
Grab  Buckets 
Suspended   Concrete   Bins 
Coal  Handling  Machinery 


Electric  Hoists 
Tramrails  &  Tr 
Overhead  Tr.  C 
Pillar   &   Jib   Cr 


THE  BROWN  HOISTING  MACHINERY  CO. 


Cle 


eland,   Ohi< 


''iiiiiiijiniiiiiiiiiiiiiiiiiiiiiiriiiiiiM. 
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iitiiiiiiiiiiiiltininrniiiiiiiimiuliiiiiaiJ 
iiiiiiiiiiiiiiiKiiiiiiiiiiniiiniiiuiiiiiuiui^^ 


HEINE 


LARGE -UN  IT 


S         WASTEHtftT  BOIL 


BOILERS 


I   //ewe/]o/7°/'/ompt3/7i/    'laint louis  1/5 A 

=  Boiler  Manufacturers  for  40  Years.? 


TintiiiiiiMiiiimnMiiiiiiniimmiiiiiriiiiiiiiiiiii 
yiillllllliiiuimiiiiiuniniiiiiuiinriiiniiiiiimiimiiiuuuilliuinMimiiiiiuiiiimmimiiiiiimiiiiiMiniiMi^ 


uiijiiiiiiiiiriiiiiiiiiiiiiiiiiiiitiiiiiiiiiiitiiriiiiiiiMiiiiiniiiiiiiiii 

[       ALBERGER  PUMP  &  CONDENSER  CO.  | 

I                               140  Cedar  St.,  New   York  City  | 

I              Surface,  Low  Level  Jet   and   Barometric  Condenser?  1 

I                                Occluders    and    Cooling    Towers  i 

I                        Centrifugal  Pumps  and  Steam    Turbines  | 

I                                   Heaters   and    Expansion  Joints  | 

§                                     Bulletins  sent  on  request,  | 

nti)iiiiiniiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiitiitiiiiiiiiiiHiiiiitiii<iiiiiniiiiiiiiiiiiiiMiiiiiiiiiiii[iiiiiiiiiitiiiiiiiiiiiiiii)iiiiiiiiiiiiiitiiiiiiiiiiiiic 


iiiiiiiiiiiiiiiiiimiiiiiiiiiuiiiiiiuuiiu. 


AtUUIIIIIIUlUUiLiilUllUlUUimill 


MCINTOSH  &  Seymour  Corporation 

DIESEL  TYPE  OIL  ENGINES 

AUBURN.  N.Y. 

New  York  Office,  149  Broadway 

iiiuniitiiniiniumMiiuninuiiuriittiuiimiiuumuuuuniuuuiKiniinuiiiHiininniiiiniiiiniiiiiuiiiniiMiiMiiiniuiiiiiuiuiniiniiHiiiiitiiiF^ 


I 


=<miiiMiMiiiiiihiimii)iiiiiMiiMiiiiiiMmiiniiiiiinimiiMiMiinriimiiiiimimiMiiMiiiiiimiiniiniiiinihiiiiiriiiiiimiiiiin^ 

I  FOSTER  SUPERHEATERS  I 


A  necessity  for  turliine  protection,  engine  cylinder  econom 

POWER  SPECIALTY  COMPANY, 


and  utilization  of  superheat  for  .ill  its  benefits. 


Ill  Broadway, 

NEW    YORK 


rch 
.  Kne. 


|iiiiiiiiiiiiiiiiiiiiiiiiiiiiii)iiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiii)iiiiiiiiiiiiiiiiitiiiiiiiiiiniiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiniiiiiiMiiiiitiitiiiH 

THE  BABCOCK  &  WILCOX  COMPANY 

I  85  Liberty  Street,  New  York  i 


Builders  since  1868  of 
Water  Tube  Boilers 
of  continuing  reliability 

BRANCH  OKKICK.S 

Boston.  49  reclei.il  street 
PHlLADlCLlMllA.   Nortli  .Vnierican  Iluildint; 
PlTTSimKCll.    lariiiers   Deposit  Bank  ISiiiUUui' 
Ci.i:vELANM>.  Ciiauliaii  liuilding 
Chicago,  Martiuettc  liuiUliiiK 
Cincinnati,  Traction  IiniUlinE 
Atlanta,  Candler  llniUliiiK 
Tucson,  Ariz.,  21  So    stone  Avenue 
Fort  Worth.  Tex..  Platiron  BuildinE 
IIONOi.i-LU,  H.  T..  Castle  &  Cooke  Buildini: 


Bayonne,  N.J. 
Biirberton.  Ohi^ 


Makers  of  Steam  Superheaters 
since  1898  and  of  Chain  Grate 
Stokers      since      1893 

BRANCH  OFFICES 

Dktroit,  Ford  BuilUint: 

New  Orleans.  521-5  Batonne  Street 

Houston,  Texas.  Southern  Pacific  Buildinw 

Denver.  435  Seventeenth  Street 

Salt  Lake  City.  705  o  Keams  Buildine 

San  Francisco,  Sheldon  Buildins 

Los  Angeles,  404-6  Central  Buildine 

Seattle,  L-  C.  Smith  BuildinK 

Havana.  Cuba,  Cnlle  de  ARuiar  KM 

San  Jcan,  Porto  Rico.  Royal  Bank  Building 


'iiniiiiiiiiiiiiiiniMniintiiiiMntiniiiiniiuiiiiiiUMiiiiiiiniiniiiiiiiiiiiiiiniiiiiiniiinMitiMiiiiiitiinininiiiiiiiiMiniiniiiiiiniiiiiMiiiiiiiiiiiiniiiiiiiiuiitiiiiii iiiiiuMiiiiriiiiiiiHinniiMininiiiinMiiiiiiiimiiiiiiiiiiiiiiniminiiniiiiiiniimmiinMminiimiiniiiiimiiiuii? 
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An  Efficient 

Pipe  Covering 

must  not  contain 

Combustible 

Material 


The  combustible  or  inflammable  element  in 
some  pipe  coverings  runs  as  high  as  20  to  22  per 
cent.  Under  low  temperatures  such  coverings 
may  possibly  remain  a  long  time  unimpaired  but 
high  temperatures  will  soon  char  the  inner  zone 
or  layers.  Bulk  having  been  reduced,  the  cover- 
ing will  sag,  air  currents  will  run  along  the  under 
side  of  the  pipe  and  a  continual  loss  of  heat  will 
take  place. 

RS'^  Magnesia  possesses,  in  addition  to  other 
essential  qualities,  the  virtue  of  heat-resistance 
without  impairment.  There  is  nothing  combust- 
ible in  85^  Magnesia.  Even  tests  with  temper- 
atures from   700  to  900  deg.   F.,  continued   for 


months,  show  onlj'  a  calcination,  which  actually 
increased  the  efficiency  of  the  covering  about 
three  per  cent. 

85^^  Magnesia  taken  from  pipes  after  twenty 
years'  use  may  be  placed  on  other  heated  surfaces 
and  will  keep  on  doing  Its  good  work. 

Magnesia  Association  of  America 

764  Bulletin  Building,  Philadelphia,  Pa. 
Executive  Committee,  William  A.  Macan,  Chairman 


George  D.  Crabbs 

The  Philip  Carey  Company 

Cincinnati.    Ohio 

Alvin  M.  Ehrct 

Ehret  Magnesia  Mfg.  Co. 

Vallev  Forge,  Pa. 

J.  R.  Swift 

The  Franklin  Mfg.  Co. 

Franklin.  Pa. 

R.  V.  Mattison.  Jr.      Keasbey  &  Mattison  Co.  .\mbler.  Pa 

Copyright  1921  ^fagnesia  Association  of  America 


uiimrmifiiniitittiimrTiutiiitiiitiminiiniiniiMiitiiiiiiiinmiinnniniiimiirtiiriiiMiiiiiiititiiirMittjiinimiiiiitiimiitii 


iMSTEEBiis: 


■qiiH»iMiiiiiHiiiiiniiuiiiiiuiiniiiMniiniimiinitiMnHiiiniriiiMiiiiiniii[inmmimniMiiilliirmriiiiiiiiiiiiiiiilllilliminni»iii»iiii: 
aumuiuiiiuiumuuiiiiiiinniiuMiiiniiiiiiiiniinnitHiiniMniinuiiniiiinMniiiiMuMiiMiiiiiiiiiiiiiiiiiiiiiniiiiiiHiiiiiniiHiiiiiiniiu 

I  We  DESIGN  and  BUILD  | 

I  Large  VALVES    "72-in.   and  Smaller"  | 

I  For  Hydro-Electric  Plants  | 

i      RENSSELAER  VALVE  CO.       I 


Troy,  N.  Y.,  U.  S.  A. 


>'tiiiiriiiiiiriiiiiiriiiiiiiiiiiitiniiiiiitii[iiiriiitiii 


uMiiiiriiiiriimiiiiiimiiiirumiiiiiiiiii]  liii 


iiiiiiiiiiiiiitiiitiitiiiiriiiniiiituiitiMuiiiriiiir 


i]iiitiiiiiuiiiiiiiiiii]miiiiimiiiiiiiiniiiiiiimmiiimiiii>     ui 


I  KERR  I 

I  STEAM  TURBINES  AND  GEARS  I 

I                                      Krc  hair   nane   art   In   flr.l    l-'ur  of  (hn    monlh  E 

iiiiiiitiimitmiiiiniiiiiuiiiiiiniiriiHiiiriiitiiiiiiniiiiiiHiniittiiiiiniiiiri inriiiiiiriiniitiiiiKiitiiiriiriiirriirMiiiiniiirimiiimiiB 


■{«tri.»«i,SCK'tijariK'*a.'<V." 


STEAM  TURBINES  -I 

Sineli-    and    Mulli-Slaee  -V I 

Moore  Steam   Turbine  Corporation  <*iE 

Well.villc,  N.  Y.  -J 


Lef  f  e  ITurbine  Water  Wheels  | 

High  Speed  | 

/  J^fc.  High  Efficiencies     | 

D    i  llim       High  Horsepower    I 

Vertical  | 

and  I 

Horizontal  Designs  i 

The  James  Leffel  &  Co.,  Springfield,  Ohio,  U.  S.  A.   | 

BRANCH  OFFICES:  I 

NEW  YORK.  N.  Y 3n  CorUandt  St.     = 

BOSTON    MASS ..Ifil  Devonshire  St.     S 

ATL.'iNTA     GA Fourth   Nat'l   Bank    Building     = 

MINNE.\POI,IS     MINN Plymouth    Bulldin?     = 

PETERBOROUGH.  ONT..  CANADA William  Hamilton  Co..  Ltd.     | 

iiniiiiiiiniiii iiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiin i iiiiiiiiiiiiiiiiiiiiiiMiniinniiiiiiuiiiiii imiiiiiiiiiinniiiiiiiic 

H"iiiiiniimiTiiiniiiTiiiiMiiriiiiiiirriiMiTiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiTiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiriMiiiiiiriiiiiiiiiciiiraiMiiiiiuiii'^ 

1  LOMBARD  i 

i  WATERWHEEL   GOVERNORS 

i  THE  STANDARD  for  f 

I  TWENTV  YEARS  1 

I  THE    LOMBARD    GOVERNOR  CO.  I 

E  ASHLAND.      MASS.  | 

aiiHriirtiiiiMriiniiuiitnitrmriiittiirinrMiinrMi(iintMiriiiiiiiiiriiiriiiiintiiiiMniiiirMtiiiirinMiirrTiirririrtitriiiiMiiiiirMiiiiirriiiiiii)R 

^iifiiniiinffiiiininiiittiniiniiitiiiiiiniinritiiit)iiiiMiirniiriittiiiti<iriiiiiiiiifiitiiitiiini)rMiiiiiiiiiiiiiiiriiiiMiiitmiMiMiiniiitiittii<jj 

\[  WOODWARD  Waterwheel     ! 
I  GOVERNORS  | 

=  Ilullt    in     Ml    lypcs    ;inil    .Size-.    In. in    the  = 

I,  ,  Sill  ,11. M    I..   111.'  I,. Mill. 1  S 

|l  Woodward    (iovernor  (iompany     li 

I        206  Mill  St.  Rockford.  n'h      S  | 

nimiiiiMMMitiimMfimMiriMiiiirimiiiiMiriiiiiiniMiiirMiirniiiMPriiiiMiiTiimnni 
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JirtiiitiiiitiiiiiiiiirtiiriiiiitiiriiiiiiiitiiiriiiriiiiiiiiiiiiittiiiHiiiiiiiiiiiiiiiiiiirriiiiiiiiiniiiiroiiiiir 

For  Economy 

in  Cutting 

Armature  Disks 

and  Manufacturing 

Electrical 
Stampings 

USE 

BLISS 
Machinery 

Increasing  your  product  without  increasing  the  cost 
of  production  gives  you  an  advantage. 

There  is  a  special  Bliss  machine  perfected  by  our  57 
years'  experience,  which  will  materially  increase  your 
output  and  lower  your  production  costs. 

Let  us  send  you  descriptive  matter  covering  your 
exact  requirements.     Write  to-day. 


ELECTRICAL     WORLD  VoL.  78,  No.  27 

^iiiiiiiiiiHniiiHiiiiniiiniMirintHinillillriiirniiiiitiiiiriiiriiitMtMniiiiumiiiiiiiiHtiiiriiiiniiiiiiiiiiintnBiifintiiiinjiuiiniiiiiijir^ 


12  ADAMS  ST. 


.W.BlissCo.,  '^"oOu^^^X:  '^^  ^' 

Chicago  office:  Peoples  Gas  Bldg.  J^etroit  office: 
Dime  Bank  lildg.  Cleveland  office:  Union  Bank 
Bldg.  Offices  in  Europe:  100  Blvd.  Victor  Hugo, 
St.    Oucn    (P.-uis),    France;    Pocock   St..    Blackfriars 

R     1   r      I  n   <;    F  oes 


0-H'9 


Generator  Cooler  Installations 

Aluminum  Co.  of  .America  Bethlehem   Steel   Co. 

Niagara   Falls,    N.   Y.  Pittsburgh,   Pa. 

Cluett,   Peabodv  &   Co. 

Troy,  N.  ^^ 

and  dozens  of  others. 

Wr'tic  for  niir  list  of  installations. 

Address  Dept  No.  78. 

Carrier  Air  Conditioning  Co.  of  America 

Buffalo,  N.  Y. 


Solder  Savcslinic 

IN  electrical  manufacturing,  girls  can  do  as 
good  soldering  as  highly  paid  experts 
and  skilled  mechanics  can  solder  in  one  third 
the  time,  if  they  have — 


The  unskilled  worker  can  do  expert  soldering  because 
fluxing  is  automatic.  As  the  illustration  above  shows, 
the  flux  is  in  pockets  in  the  hollow  wire  of  genuine 
tin-and-Iead  solder.  When  heat  is  applied  it  flows 
out  on  the  job  in  just  the  right  quantity  to  assure 
an  ever-holding  bond.     No  waste  of  solder  or  flux. 

Write  for  free  sample.      See  how  the  ease,  speed,  and 
surety  of  this  method  cuts 
soldering    costs.       Sold    in 
one  pound  cartons  and  on 
one,    five,   and    ten   pound 

spools.  jxKKtle    tn    lo'lo:     s  l-U-  \.  ,rc. 

Chicago  Solder  Co. ,  4217  Wrightwood  Ave. ,  Chicago 

Direa  PaOary  RepreaerUalUcs: 

Tht  Faucette-  Huston  Co.,  ChaaanooQO,   Tenn. 

Louis  J.  Zlesel  Co..  216  Malta  SU  San  Francisco. 


TVKTupxrm 


i 

mati 


tniiiiiiii  nil  I  iiiiiiiiiiiiiii  II 


SPRACO 


iiiiiiiintiiuiiiiHiiiriiniiiiiinmmmriminimitTimmil 
'itiiitiitrrrtiiiitiiiiintlllllHltliiinttn.  iitniii.      _ 

coolingTpond^  i 

AIR  WASHERS  = 

>SUC"fcS  a,  SPRAY  NOZZLE^  i 
^W^^*TL.  -*       FLOWMETERS      »*  i 

PAINT  GUNS,  i 

<   -.•.<y,,  .  I 

RAY  ENGINEERING  cF  sosTp^g  | 


lliiliuiiliiiMiiiiiiiiiiiiiiiriiiiiiitiiiitnnmiiirmmniniMiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiriiiiMiiiiifiiiMiii 
^riiiiiiiiiiMHiiitiniiiiiuiiiiMiiiiuiiiiiiiniiniiiiiiriiriiiiiMiuiiuiimimmiininiiuiiiimiimumimimitiinuuuiHiniiin^^ 


iiiniitiitiiiiiiiitiiuiiiiiiiKniiitiiiiiis 
iiiitiiiiiiiitriiiuiiiiiiiMiiiiiiiiiiiiiiii^ 

Suitable  for  | 

Electrical  | 

Service  = 

of   all   kinds.  I 

Send   for  Catalog  § 


^iiiiiMnMiiiiirMiiiiiiiiiiiitiiirii 
yiiiiiiiiniiiiniiiiiiiiiiiiiiiiiitii 

I   Complete 
i   Steel  Frame 
=   Permanent 
=   Fireproof 
=  Weatherproof 


SiliiiiinriiiriiriiiiMitiiiiiiiiHiiitiimiiiiitiiiiiiiiiniiriiiiiiiiiiiiiiiiiiiiiiitiitiiiiriitiniiirtiiii 

uilllUiiiliililllliniNiiiiiiiiii KiMMiiniiiiiniiiriiiniiiiiMiiiiiiiriiHiiniirtiiiiiitPiiiiiitiiiiMii niiitMiiiiMimiiriiliiriiiKiiiii 

LEA-COURTENAY  PUMPS 

Centrifugal 

pumping  ninchin^Tv 
for  (•\(TV  kind  of 
puiiipiiig    service. 

Lea-Courtenay  Co. 

16  Maine  St..  Newark,  N.  J. 


"Taylor  Principle"  i 

OIL  ENGINES  | 

Are    as    ^.imple    in    de^itm    and    opt-ratioQ    as    a  = 

steam  engine,   with   regulation  wilhlD  2**-  i 

Cheap,   reliable   power   Irom   all   size   units  = 

HI    in    (JOOO    H     P.  = 

Send    lor   Bulletin    7S.  | 

Taylor   Machine   Co  .    Kimball   Bldg.  | 

Chicago  i 


aiitMuiiniiiiiiiMiiiiiitiiiiiiiiliMiiiiiiiiiiiiiiMTriiniiiiintiiHMiitmtiiintniiitnHiHitiitiittiniiiiiiuitiiiiimiriiiiiiiiiiiiiiiininiining 

i                     Engineers   Planning   Power  Transmission*  1 

I                     Secure    Data    and    Estimates    of    "MORSE"    DRIVES  | 

I  bAVE  Construction,  Space.  Light.  Fuel.      Producing  More  with  Less  § 

1  MORSE  CHAIN  CO..  Ithaca,  N.  Y.  j 

E                             Ensineerin?   Service,    Assistance.    Bulletins  = 

=  Boston  Detroit  Pittsbureh  Montreal 

=  Chicago  Charlotte.  N.  C.     San   Francisco 

2  Cleveland  K.insas  City 


nda 


K.ins 
Ne 


York 


Baltii 


iniiniini)iiiiiiiiitiiMininnnniniiTnniiiiiiiijiiiiniiiiiiii 


iiiitiniiiuimiiiuiiiuiR 


olii 


I  WASHERS— That's  Us  | 

1  Brass,  Steel   and   Copprr   Washers.  I 

i  Flat.   Bevelled  or  Countersunk.  f 

5  Speci.ll  Si/c,.;  .ind  Shapes.  | 

I  Pionipt   Deliveries.                           Let  us  h.ive  your  inquiry.  | 

I  Massachusetts  Machine  Shop,  Inc.  I 

i  817   Albany  St..  Boston.  M.iss  | 

Olllll iiiiiiiiiKllllllllllllllllllimMmilllllTlinllilllllllMlllllltlim [Iiiiihihimi iiriiiitii  'inniitirttiniiiimimninuS 
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Points  of  Excellence 
and  Distinction 

Low  lubricating  oil  consumption. 
Independent  forced  feed  cylinder  lubri- 

Stuffing-box  separating  crank  case  and 

cylinder  lubrication  oil. 
No  contamination  of  crank  case  lubri- 
cating oi  Iby  cylinder  oil. 
Symmetrica  1  cylinder  heads    and    flat 

top  pistons. 
Two  part  cylinder 
head    preventing 
heat    cKpansion 


No  moving  parts  on 
cylinder  heads. 


Circulating  Forced  Feed 

Oiling  for 
Main    Running   Parts 

In  the  Worthington  Diesel 
Engine,  two-cycle — solid  injec- 
tion type,  the  lubricant  is 
pumped  to  the  main  running 
parts  and  delivered  under  pres- 
sure to  each  bearing  surface  in 
great  excess.  This  means  posi- 
tive oiling.  The  oil  is  used  over 
and  over  again — saves  money. 
And  the  oil  is  kept  clean  by  the 
closed  system — saves  bearings. 
No  adjustments  of  oil  feed  by 
operator. 

WORTHINGTON 


IVo  Cylinder  Engine  arranged  for  belt  drive. 


WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION 

Executive  Offices:     115   Broadway,   New   York   City 
Branch  Offices  in  24  Large  Cities 


uiiliiiiiniiiiiiiiiniiriiiiiiiitiiMiiiiiiiMiiriiiiiiiiriiitniitMitriiiiiHiiitiiOiiHiiMiiiiiniittiiiii 


iiiiiiiiirtiiiiiitiiiiiimiiiiiiiiiiiiiiiiiiii*c 


COLD  PIPE  BENDERS 

^JEr__        HAND 
AND 

\     MOTOR 
OPERATED 

I  Model    A  Model  E 

I  Standard  of  the  World 

I  14  Sizes  of  Machines 

I  What  it  lowts  to  hfiul  pipe  our  way.    Per  bend 

=  1-in.  Pipe    .'»  cents             4-ni.  Pipe '.-.'i  i-ents 

I  3-in.  Pipe  10  cents             ciin.  Pipe  (iO  cents 

I  «  ni,  .i?ii)c  51 .00 

I  Send  for  CalalOKue. 

I  American  Pipe  Bending  Machine  Co. 

I  28  Pearl  St.,  Boston,  Mass. 

atllllliniiniMlllllltriliin iiiiiiifiilillJlllir nil triiiiiiMilillMlirniluiluiuilllllliuutiiiiuiniiiKiii' 

enmiiiiiiiiiiiiii 


Built  ic\  EigKr  Standard  Sizrs   From 

/a  to  12  Ions.  RrmarkaU^  Overload  Capacity. 


MOirs£  Pexfi*. 


|fc«< 


Pff/s'hiyr'fthJS/ipcfric  Furnace  Cbivorap^on. ; 


ELECTRIC  CRANES 
HAND  CRANES 
ELECTRIC  HOISTS 
I-BEAM  TROLLEYS 


BBNC  POR  BDLLBTINS 


MARIS  BROS.,  Philadelpya 
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RESULTS  JUSTIFY 

Installing 

Smith  Hydraulic  Turbines 


HI 

\m  •" 

Write    n,-pt      "W    fnr    Hnlhli 

S.  Morgan  Smith  Co.,  York,  Pa. 
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COMMUTATORS 

For  Any  Type  Motor 

The    promptness    and    thoroughness    of 
our  service  v\all  appeal  to  you. 


We  also  make 


Copper 
Casrings 

Of    high    conductivity.' 
for  electrical  purposes. 


Eureka 
Bronze  Bearings 

of  Journal  and  Axle  t>-pes 
are  made  from  the  best  of 
materials  and  witK  the 
proper  mixture  insures  ex- 
cellent  service. 


Write  us  about  your  requirements 

THE  EUREKA  CO.,  Northeast,  Pa. 


I  I 


A  better  and  safer 
belt  lacing 


SijiMiiniiiiiiiiJriJrmiiiiiririiiimimiiiiiiiiiiiiiriiiiiiiiiiiiiiiJiiiiirjiiiiiriijriniiimriimjmrinimniJiiiiiiiiiiriimiiiiimriiMiiirirnMni 
HiiiilllllluilllullliiiniiiiinillilllllllliriiiitiiiiillllinilllillllllliriirillrMirriiriinimiminilrlTiilliiiiiNlliiiiitiiniiiiiiiiriiiiiiiiiiiiimn: 

|rROCKER-U#HEELER  MOTORS! 


Bristol's  Steel  Belt  Laoing-  for  repairing"  woven  and  rub- 
ber belting  is  better  and  safer.  The  points*  ol  the  lacing 
are  set  so  far  back  Irom  the  jointij  that  when  they  are 
clinched  they  bind  the  fibre  tirmly,  and  don't  tear  out. 

TRADE  MARM 

BRISTOL'S 

REG-  U    S.  PAT.   OFFICE.. 

Patent  Steel  Belt  Lacing 

comes  in  straigrht  and  sta^erfred  point  «tylc  and  in  many 
sizes.  Highly  successful  for  over  30  years  on  all  kinds 
of  belting.     Instantly  applied  with  a  hammer. 

Write   for   Catalog   1-712 

THE  BRISTOL  COMPANY 

Waterbury,   Conn. 

Bramh  Offices: 
Boston  New  Vork  Detroit  Piltsburph 


aimiiiiiiiuiiiiiiiimiiiiiiuiiiiiiiuiuiiiuiuiiiiiiiiiiiiuiiiiiiriiuiniilililllimiliiiiiiiiiiiniiiiuiiniiiiiii 


Write  for  Catalog  of 
Shelton  Specialties 


—  niaai 
CROCKER-WHEELEOC  CO.,  Ampere,  N.J. 


Shelton 

Vibrators 


i    Shelton   Electric  Co. 

I    Nen|York  Chicago 

=    Boston         San  Francisco 


^iiiiiiniiiiriiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiriiiiiiriiiiiiiriiriiit(iiiiiiiiriiiri<nititiiriitiiiiiiitMitiiitiiiiiirriiiiiiiriiiriiiritiiiriiiiiiiriiritiitiiiin 
aiiinriiiNiiiiitiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiitiiriiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiitiiiiNiiiiMiiiiiiiiitiiiMiiiii: 

Commutators  and  Commutator  | 

V  -\  Segments  | 


1   Electric  Starters  and  Ligmers  and  all 
other  types  of  D.  C.  Motors. 

THE  CAMERON  ELECTRIC  MFG.  CO. 


jiiiiiiiiiiiiiitiitiiiiiniiiriiriiiiiirriiiMiriiiriniiniiiiiitiniiiitirtiiiriirniirHniiiiiiitiiitiininiiiniiiuriirniriiiMinmirnimmnniiiifli 
^iiiitiiiiiiuiuiiiiiiiiiiiiiiiiiiriiriiirtiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiititiinimiiiiiirintiiiMniiiiiiiiimiuiiiiuiiJ] 

DEAN    CONTROL 

I  FOR  ELECTRICAL  OPERATION  OF 

I  GATE  VALVES 

PAYNE  DEAN  LIMITED 

I  103  PARK  AVENUE.  NEW  YORK  CITY 


iiiimiiiimiiiiitiiiiitMitiiiniiriitiiiiiiiiiiitiii 


Jitmtimimiiiiimimitiiiuiuuuiuuui 


40°TRIU>fPH 


Fool-Proof,  SethStart  Motor 

It   itart=   hcao"   load?   frnm  rest 
by   miTcly   throwing   a    switch. 

No   compensator  or  other   start- 
Inu  apparatus  rt-qulred. 
The  Triumph  Electric  Co.     ^-'*^-f*- 
nnriniiiiti.    Ohio 


niiiiniiiiiiiiiiuMiniiMinnniiinrriiinrn[MtiiiMhii]iiniiiiiinttMtiiiTitTitrititiMTiTrTiii[!MiHntiiiinitinrniiiiiimtnimmmuiiiinii£ 
uruMuiiiunuaiiiiiiiiiiUiiiiiuiuiiuiiiiMiuiiiuiinitiiNiiJUiiiUiMtMiuiuiuiiiiuiuiiummiuiiimiimimiuiuimuuuiiiii^ 

I     THE  RILEY  UNDERFEED  STOKER      | 
Sanford  Riley  Stoker  Co.j:^>^      I 


niii)iiitiiinnirii!)in>iiniininiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirMiiiiiiit i niMniiiiMiiiiiiuiiniiiiiiiiiwuiimniiiiBltiini 

uiiiniiiiuiiiiuiiiiinuiiiiliiiiiiiiiniiiiiiiiiiiiiniiiniiiiiiiiiiiiiihiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiitiiiiiiiiiiiiMiiiiiiiiiiiitiinu 


WORCESTER,  MASS, 


3' 

Boston     New  York      Philadelphia  ^ 
Pittsburgh       Buffalo       Cleveland 
Detroit        Clncixinati         Chicago 
Denver  St.  Paul 


imTmnmnmiminiimnmmnminniimnimmmTmni 


IFLE.XIBLE      COUPLINC3SI 

iilwrtivi 


ForEWrect-Gonnecled  j 
^achineni  51iaft5     | 


Compare  Tkem]^^ 


Smith  &  berrell,  36  Central  Ave.,  Niwark.  N. 


ForOne^hdftii\ij    |  | 


SEND    FOR   BULLETINS  | 

^iiMiitiiniiiiiimmiiiiriimnntnmminiriniininiminniriiiiiiiiiniimnmminininMiriiiiMiiiiiiiiiiiiiiiiimimiiiiiiiiiriimiiinniH 


Thot.ilnt  llchlot.<icaii(ll'-.iml  ih.- sirons  rays    .-■     ^-^. 

ot  ;>s<:irrlilli;ht.  They  rrrri'Sint  ihi-  c.'mpar:i-        -^    -^ 

tlvc  cmrlency  ot  otiior  ways  of  lindlag  what  ^_^ 

you  want  ami  advortfslni;  tor  it  In  the 

SEARCHLIGHT  SECTION 
l:mDloymcol  Equipment  Btisln^s  Opporri-itlrs 


niirmiiimiintniHiimmimnniiitiiiiiintnniiiiiiiniriiiiiiiriiniiiiiiiiiiiiiiiiiiimiim 
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^iHiiniiiiiuriitmuiitiiiiiiinMuiminiiniriiiniiMiiiiiiiitMitrnmuiittiiiiiiimiiinimimirtiMiiiHiiniiiMitiiiiimiiiiiit^^ 

EAIRBANKS-MORSE I 

MANUFACTURERS  CHICAGO       i 

Oil  Engines-Pumps-Eledric  Motors  and  | 

Generators  -  Fairbanks    Scales  -  Railway    | 
Appliances-Light  Plants-  Water  Systems.    | 

~iniitiiiiiriiiiiitiiiiittiiiriiiiiit(iiitiiiiiiMiiiiiiiii)iiiiiii]iiiiii!tiiiniiiiiiriiiiiiiiiiiriiiriiriiiifiiitiirtiiiiiiitiiriiiiiiiri]UMtiiimiiiitiiiii^ 
Mlllllnniinniimimniiirllliii]mniimiiiliiliililliiiiiiiiiiMiii;iiiii)iiii:Miilllllllll[irillliir nil iiiiiiimi 


|niiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiMiiiiiiiii iiiiMin iiiiiiiiMiiimmiiiiiiiiiiiiiiiiiiiMiiiinniiiiiiiiiiiiiiiiiitiiiiim 

I    Khow  Luckree   I 


HiiiimnnnimtnnnmimiTmnniniimnnniinMrniiniiiimiiniiiiiiiiiiiMiMiitiimmituiiiiitiirHiniitniiiiiriiiNiiniiMirtM 
HriiriirirriirriiiiiiiiiiiitriiitMniiniitiniiiiiiitini 


D.  C.  Motor  Generator 


Made  Right  for  Every  Purpose  = 

The    KoTH    D.    C.    Motor    Generator    like    all  = 

ROTHMOTORS    upholds    the   BOTH    27-year  = 

reputation    for    high    quality    and    low    cost.  = 

Two  Styles — one  mounted  on  plate,  the  other  = 

with   both    annatures   mounted   on   one   shaft.  § 

Write  now  for  descriptive  bulletin.  = 

1408  W  Adams  St.,  CHICAGO,  U.S.A.  I 
iiiiiitiiiiiimiiiriiiiiiiiiinimiitiiiiiiitiiitiiiiiiriiiiriiiritmiitn 


RELIANCE  MCfJCm*  ^ 

Reliance  Electric  &  Engineering  Co.,  104G  Ivanhoe  Ed..  Cleveland,  O.    |  = 

?ininiiii[inriii[iiiiiiii)iiiiiMiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuijitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiit)iMiiiiiiiiiiiiiniiininiiii?=  = 

^imiiiiuiiiiniuiiiiiiiiiiriiiiMiiiiimMiiiiiiiiiiiiiiiMiiiiiiniiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiuiiiiiiiiiiiini«^  = 


(BmiweActcu 


Single  Phase 


ITiiiiiiimniniiuiiimiFiiiiiiiniiiMimmmmimiiirnmiiiiiiiiiiiimTnniiiiiniiiiiiiiiminiiiiiiinniiiiiiiniirMniinniiiriiniiiiiiiiiiii!: 
^niniiiiMiiiiiiiiiiiniiiiiiiiMiiiniiiiMiiiiiiinimiiimjMiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiimiiiniiiiiiiiiiiiiiiiiiiiiuiiiiuiiiuuiiijiuiiiiiuiin<; 


M 


icnca 


E.R.IE.,PA. 


=  HnXfn  Offlta:  Buffalo.  Cleveland.  Detroit.  Erie.  New  York.  PhlUdcIphta,  Pittsburgh  i 
s  BfJlct  Aacncie$:  Underwood  Electric  Co..  Cincinnati;  W.  T.  Osborn,  Kansas  Clly  = 
?iiiitiitMiiitHiiitiiniiri:iiiitMtiiiriitMnriitiiiiiiiiiiiiiniiniiiiiiiiirMiiriiiriiiriitiiiiiiiiiiiriiiiiiiriiniiniiiriiiriiiriiiiiitiiiriMuiiirMiriii 


.■iMiiiKiiniiiiiiiiiiiiiiiiiininnriiiiiiiiiiiiiiiiiiiiiMiiiiiiuiiiiiiM 


lllllllllllltllllllllllUI 


UNIFRAME  MOTORS 

I     ALTERNATING  OR  DIRECT  CURRENT 

I  Conttant  or  Variable  Speed   IJ  to  SO  HP. 

I  B.  A.  WESCHE  ELECTRIC  CO. 

I  CINCINNATI,   OHIO 

I  Eastern  Sales  Ofllce — ll.">  W.  IS'.h  St..  Nr-w  Tork.  N.  T. 

niiiiiMiiMriiiMtiiniiiiiiiiiiiiiMniirMiiiiiiitiMriMiiiiiiiiniiiiiiitiiiiiiiiiiiiin. 


2iiriJiiijiiijiiiiiiiiiiiiiiii mil 


s  The  delinquent  slave  or  servant  in  Persia  is  made  to  khow 

i  /wc^r<fi-,or  "eat  stick"asthesaying  goes.  It  is  a  painful  form 

1  of  punislinient,  being  the  Persian  version  of  the  bastinado. 

1  The  rods  are  pickled  in  water  and  the  beating  is  applied  to 

=  the  soles  of  the  feet. 

=  .As  Mr.  Dooley  might  say,  "Shure  and  it's  a  hiliva  way  of 

=  ghettin  a  idy  into  a  man's  head  awhalin  him  on  his  fhate!" 

1  We  distinctly  disapprove  of  any  such  method  for  getting 

=  across   the   idea   of  Troubleproof   Brush    Service   to   the 

i  operators  of  the  country,  but  if  they  only  knew  it — they're 

=  "eating  stick"  every  day  they  do  without   Morganite  Brush 

1  Service ! 

1  Chattering     brushes,     pitted     commutators,     worry     and 

=  Sunday  work  are  all  unnecessary. 

1  Invite  a  Morganite  exigineer  in  and  let  him  demonstrate! 


3  KIrclrIp  Power  Equipment    rorp.. 

=  nUi    and    Wood    SU..    I'lilla- 

=  ilrlphll. 

5  KVctrlcil    Engineering    A    Mfft. 

S  r,i .     Hoi-Bon     rcim     wc . 

s  I'llKhiirgh. 

=  n    W.    Lima  Corporalli 


Main  Office  and  Factory: 
519  Weit  38th  Slreel.^New   York 

DISTRICT  ^NOlNEfeftS  AITd  AGENTS:  j 

Herzog  Electric  A  EnKlneerinff  ] 
In..  150  Sleuart  .SI..  San  i 
Francirco. 


itHSScg 


=        ITS 
Mail 


Federal    Stmt.    IIikUi.i, 
Hoge  lllclg.. 


Special   Scnrtce   Sales  Company.  S 

507.    Delia    Bld<..    Loi    Ani»-  S 

Ici.  Calltomta.  g 

Ballway    A    Power    Englneerlnf  g 

Corporation.    Ltd.,    131    Ea»t-  s 

em     Are..    Toronto.     Ontario.  S 

Canada.  S 


oinMiiiiiiiiiiuiii 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Advertised  in  this  Issue 
with  Names  of  iManufacturers  and  Distributors 

Readers  interested  in  any  articles  not  listed  in  these  pages  are  cordially  invited  to  inform  us  of 

their  wants  and  every  eflTort  will  lie  made  to  put  them  in  touch  with   the  proper  manufacturers. 

ELECTRICAL  \4'ORLD.  Reader-"  Service  Department.  10th  Ave.,  &  .36lh  St.,  N.  Y.  C. 


Air  ConiprPssorB 
AllisChalmers  Mfg.  Co 
ChicaKi)  Pneumatic  Tool  Co 
General   Electric  Co. 
Wcstinebouse  Elec.  Mfg.  Co. 

Air  Ejcrtors 
Albcrfrer    Pump    &   Conden- 
gor  Co. 


Armature    Disis    and    Seg- 
ments 
Bliss  Co..  E.  W. 


Battery    Charging   Apparatus 

Cutler-Hammer  Mis.   Co 
General  Electric  Co 
Wcsche   Electric   Co..    B.    A. 
We.stinghou,~e    Electric    & 
Mfg.    Co. 


Co. 

Blowers 

Buffalo  Forpe  Co. 
steam  Driven 
McClave  Brooks  C 


Boiler  and  ripe  Covering 

.fohns-Manville.    Inc. 
.M.it-nesia  Assn.  of  America 


Babcock  &  Wilcox  Co. 
n'aJcr  Tube 
Heine  Boiler  Co. 


UnnsterR 

AllisChalmers  Mfg.  Co. 
Crcioker-Wheeler  Co. 
Grn.r.il    Electric  Co. 
Wesihc  Electric  Co..  B.  A. 
Westin  chouse      Electric      i 
Mfg.    Co 


Boxes 

Fuse 

General  Electric  Co. 
JohnsManvillc.  Iiu  . 
Schweitzer  &  Conrad.  Inc. 
Westinghouse      Electric      Sc 

Mfg.  Co. 
Junction  and  Outlet 
D.  &  W.  Fuse  Co. 
General   Electric  Co. 
.lohnsMaiivillc.    In., 
National   Metal  Molding  Co. 
Westuighousc      Electric      & 

Mfg.  Co. 
Meter  and   Strvice 
General  Electric  Co. 
.lohns  Manville,   Inc. 
Wadsworth    Elec.    Mfg.   Co. 
Westinghouse  Elec.  Mfg.  Co. 
Sa/ttt/    EntraiKt 
Johns-Manville.    Iiic. 

Braekets  and  Tins,  .Metal 

Hubbard    i-   Co. 
Pittsburgh  Transformer  Co. 

Brushes,    Dynamic   &   Carbon 
Jeandron.   W.  J, 
Morganite  Brush  Co.  i 

Buckets.   Clamshell.    E.vra- 
vating  and   Grab 
Brown    Hoisting    Machuicry 


Buildings,  Steel 
Delta-Star  Elec.  Co. 
MlUiken   Bros.  Mfg.  Co. 
Riter-Conley  Co. 

Bus  Bar  Supports 

Delta  Star   Ele.-tnr  Co. 
Electric  Power  Equip.  Corp. 
Electrical  Development  8l 

Mach.  Co. 
General    Electric   Co. 
Schweitzer  &  Conrad.   Inc 
Westinghouse  Elec.  Mfg.  Co. 


Cable    (.See   Wires   &    Cables) 


Cable    Racks.    End    Bells   and 
.4ecesaories 
Elec.    Engrneer-s    Equip.    Co. 
Hubbard  &  Co. 


Cable    Machinery 
American  Ins.  Machy.  Co. 
New  England  Butt  Co. 


Chains,   Silent    Tower  Trans- 
mission 
Morse  Chain  Co. 


Circuit  Breakers 
General  Electric  Co 
Industrial  Controller  Co. 
Roller-Smith  Co. 
Sangamo  Elec.  Co. 
Schweitzer  &  Conrad.  Inc. 
Suiulh  Elec.  Co. 
Westinghouse  Elec.  Mfg.  Co. 


Clutches 

M'lOnttic 
Cutler-Hammer  Mfg.  Co. 


Coal   and  Ash  Handling  M^ 
ehinery  i 

Brown  Hoisting  Machy.  Co. 
Combustion   Engineering 

Corp.  ■ 

Fuller-Lehigh    Company  i 

"  flonl  Wood  Co. 


Samson  Cordage  Works  ' 

FIt.r.hh  , 
Indiana  Rubber  &  Ins.  Wire  ! 

Co.  I 

Home  Wire  Co.  ! 

TrnlU<j  I 
Samson  Cordage  Co. 


AllisChalmers  Mfg.  Co. 

Kiravatiog   Maehioery, 
Motor   Drnrn 
Hayward  Co. 


Hayward    Co. 


Coil   Winding  Tools 

Elec,    Service    Supplies    Co. 


Coils,    Armature.    Field    and 
.Magnet 
Coto-Coil  Co. 
D.  &  W    Fuse  Co. 
Dudio  Mfg.  Co. 
General    Electric   Co. 
Industrial  Controller  Co. 
I     R.   Nelson   Co. 

Coils,  Choke 
Delta  Star  Elec.  Co. 
Electric    Power    Equip.    Co. 
General  Electric  Co. 
Hi-Voltage  Equip.  Co. 
Schweitzer  &  Conrad.  Inc. 
Westinghouse  Elec.  &  Mfg. 
Co. 


Commutators 
Cameron   Elec.  Mfg.  Co. 
Eureka  Co. 

Condensers 


Alberger  Pump  &  Cond  Co. 
AllisChalmers  Mig.  Co. 
General   Electric   Co. 
Westinghouse  Elec.  &  Mfg. 


American  Circular  l^^m 

Company 
National  Metal  Molding  Co. 


Connectors  and  Terminals 
Electric  Power  Equip.  Corp. 
General    Electric   Co. 
Sherman   Mfg.  Co..   H.  B. 
Westinghouse  Elec.  &  Mfg. 
Co. 


Cr:uie    Slotors 
Genera!    Electric  Co. 
Westinghouse    Elec.    i 


Clamps. 

fr round  Connection 
General  Electric  Co 
Westinghouse  Elec.  Mfg.  Co. 

Hubbard  &  Co. 


Cleats 
Blake  Signal   i  MIg.  Co. 
Electrical  Development  It 

Mach.  Co. 
Imperial  Porcelain  Wks. 
National  Melal  Molding  Co. 
Thomas  &  Sons  Co..  R. 


Controllers.   Motor 
Cutter-Hammer  Mfg.  Co. 
I     (icncral    Electric  Co. 
Industrial  Controller  Co. 
Monitor  Controller  Co. 
Sundh   Electric  Co. 
Westinghouse  Elec.  &  MYg. 
Co. 


Conveying    Machinery 
(Coal,  Ashes,  Etc.) 

Gillorcl-Wood   Co. 

Cooling  Ponds,  Spray 
Spra>'   Engineering  Co. 


Cranes 

Traveting 

Brown    Hoisting    Machinery 

Co. 
Maris  Bros. 
Locomolire 
Brown    Hoisting    Machinery 

Co. 

Cross  .Xrms 
Hubbard   &  Co. 
Riter-Conley    Co- 
Thomas  &  Sons  Co..  B. 
Western  Electric  Co. 


Cntoata 
D.  &  W.  Fuse  Co 
General   Electric  Co 

.lohns  Manvillc,    Inc 
Schweitzer  &  Conrad.  Inc. 
Westinghouse  Elec.  &  Mfg. 
Co. 


Doors  for  Bus  and  Switch 
Compartment 
Electrical   Development  & 
Mach.  C^. 

DrUlg 

Rrick 

Hubbard  &  Co. 

/'nrtirl.l, 

Chicago  Pneumatic  Tool  Co. 


Engineers,   Consnitiog   and 
Cuntrarting 

(See     Directory    of     Engi- 
neers) 


Engines 

Internal   Combustion 
Allis  (Chalmers  Mfg.  Co 
Chicago  Pneumatic  Tool  Co 
Fairbanks.   Morse  &  Co. 
Lomb:ird   Gov,  rnor   Co 
Mtlntosh  *  Seymour  Corp. 
Taylor  Machinery  Co, 

Oil 

Chicago  Pneumatic  Tool  Co. 


experimental  Apparatus 

Blddle    James   G. 
Leeds  &   Northrup   Co, 
Roller-Smith  Co. 

Fan    Motors 
Century  Electric  Co. 
Colonial    Fan    &   Motor   Co. 
Diehl    Mfg.    Co. 
General    Electric  Co. 
Peirless  Electric  Co. 
Robbins  &  ttyurs  Co. 
Western  Electric  Co. 
Westiogbouse  Elec.   Sc  Mfg. 
Co. 


Fans    (Exhaust   and    Ven- 
tilating) 

Buffalo  Forge  Co 

Ctniury  Electnc  Co. 

Crocker-Wheeler   Co. 

Dichl  iUe.  Co. 

General    Electric   Co. 

Kimbic   Elec,   Co. 

Mechanical    Appliance   Co. 

Robbins  &  Myers  Co. 

Westinghouse  Elec.  4  Mfg 
Co. 


Furnaces 
Pittsburgh    Elec.    Furnace 

Corp. 
riil-,ri:,d    F'f 
Combustion    Engr,   Co. 
Puller-Lehigh    Compauy 


Fuses 
High    Tension 
Delta    Star    Electric   (k) 
Elec,  Engineers  Equip.  Co. 
Ec.tri.-  Power  Equip, Corp. 
Hi  Voliage  Equip    Co. 
.I,.|.'  >  Manvill.      l!i. 
Railway    &    Industrial    Eng. 

Co 
SchwciUcr  it  Conrad.  Inc. 


Standard 

Electrical   Development  & 

Mach.   Co. 
General    Electric   Co. 
.loliii,  >!  oivill.      In, 
Western   Electric  Co. 
WeaUnghouse  Elec.  &  Mfg 

Co, 


KefillabU 

D.  &  W,  Fuse  Co. 

.lohns  Manville.   Inc. 
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siiiiiiiuiiimntMimiiinimiimimiiiiiimimiiiiiiiinirMiinirriiirMimiiitiiiiiiimmiiiMiiiiiiiiiiiiiiimiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii-- 


Diehl  Apparatus  of  Recognized  Merit 

Direct  and  alternating  current  motors — direct 
current  generators — motor  generator  sets-  ■ 
ventilating  and  exhaust  fans — desk  and  ceiling 
fans — railway  car  fans. 

DIEHL  MANUFACTURING  COMPANY 

Elizabeth,  N.  J. 


I        Boston 

^iiiiirrimriiitMtmtriimiiiiMi'ti 


Chi 


Philadelphia        f 

iMiiiiiiiiiiiillflllitlllr; 


I      MOTORS 

I  imperial  Electric  Co. 


niiiiiriiiiiiiniiiiiriirMiiiiiiiuriiiiiiiiiiDiiiiiitiiitiiNiiiiiiniiiii 


^/GENERATORS  \ 

Akron.  Ohio  j 


iiiiiiDiiniiiiiriiiKiiiii 


siuiiiluiuullUIUIimuuuuiluuuiuiilllJjrlllllillliillllliirijiriiJiiijl iiiiiiiiiiii 


SERVICE 


For  fifteen  years  we  have  been  designing  and 
building  fi  actional  motors  for  the  most  critical 
buyers.  Aie  you  interested  in  having  that  new 
machine  of  yours  eQuipped  with  a  motor  that  will 
give  uninterrupted  service?  Your  answer  will  un- 
doubtedly  be  yes- 

Our  engineering  department  will  be  pleased  to 
make     recommendations.       No     obligation. 

BODINE   ELECTRIC   COMPANY 

i  Ohio    St.    Cor.     Oakley,     Chicago.     HI. 

liiiirinriftntnrnnnnttiiiinnnntiirniiiiiiiiiiiiirtiiMiiiiiitiiiiiiiiiiiirtitiiiiririiiiriiiiiiitiiiMiiiiiiiiiiniiiiii 


ELECTRO  DYNAMIC  CO. 


Maiiujaitur 


"i 


Electric  Motors  and  Generators 

Mom  OfRce  and  Works 

BAYONNE,  N.  J. 


iiitiiiHirMiiiirdirdKtiHiriiiniiiiniiniiiiiiiiiitiiiiiiiiiii 


MlttllUMHIIIIIIIIIfin? 


MiiiniiiiniiiiiifiiniiiiiiiiiiniitiiriiiiuilllMi 


BALDOR 

Ball  Bearing  Repulsion  Induction 

Single  Phase  Motors 


PzH^ca  (5?  &a®?®[ij  (g(gb\:gy/^BBBK]o 


smHiiiiiiinniiirHiriiriiir 


H 


m 


iltfevllff 


DetignerB 
H'avy     Duty     Pirr 


nd    Builder*   ol 

Tiirrfnt     Motnr«<    an.) 


B.  F.    STURTEVANT    COMPANY      i 
HYDE  PARK.  BOSTON,  MASS..  U.  S.  A        i 

iiiiiiiniiiniiiiiiiiiiriiiiiiitniiiiniiiiimnirtmmnNmiiiiminiitMiiiimiitiimiiniiB 


ELECTRICAL 
EFFICIENCY 

will  be  demanded  in  1922 

Two  abnormal  periods  in  America's  industrial 
history  have  passed — The  hectic  war-period,  in, 
which  economy  and  true  efficiency  were  cast  to  one 
side  to  make  room  for  output  at  any  cost;  and  the 
after-war  period  in  which  the  pendulum  swung  too 
far  the  other  way — and  industry  halted. 

Now  a  new  Eia  opens —  1922,  the  year  of  speed- 
with-judgment ;  in  which  manufacturers  will  study 
both  cost  and  efficiency. 


'iCIMBLE 

ICMOIORS, 


FIT  the  New  Era 

They  are  neither  cheap  nor  high  priced  in  tirst  cost; 
but  they  do  save  money — daily  and  hourly — in  the  dis- 
tinct and  unusual  service  which  they  render  to  their 
buyers. 

Dealers  Should  Know 

the  differences  between  Kimble  Motors  and  ordinary 
motors;  for  it  is  these  differences  that  make  them  so 
much  easier  to  sell. 

The   line   includes: 

Single    phase,    variable    speed    motors — 

\h    to    5    hp. 
Single  phase,  adjustable  speed   motors — 

\i    to  2I2    hp. 
Polyphase   constant  speed  motors — \(t    to 

7M   hp. 
Polyphase    variable   speed   motors ^    to 

7I2    hp. 
Universal  Motors. 

VENTILATING  FANS 


-18 


to     30     in. 


Single     phase      fans- 
diameter. 

Polyphase    constant    and    variable    speed 
fans — 18    in.    to   42    in.    diameter. 


Send  for   our   Dealer  proposition. 

KIMBLE  ELECTRIC  COMPANY 
637  N.  Western  Ave.,  CHICAGO 
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(fiiui;<-H.  Reconlinf; 

Bntitol    Co..   The- 
Foxboro  Co..  The 


Generating  Sets.  Motor 
Jiurkf    Kler.    Co. 
General   Electric  Co. 
Wcstinghouse  Elec.  &  Mfg. 


Hangers 

Cable 
Hubbard  &  Co. 

Heaters 
CutlerUammcr  BTfe.  Co. 

Wairr    Frill 

Worthingtoii  Pump  & 
Macliy.  Corp. 

Ileutinf;   Devices 
Cutlir-IIammer  Uig.  Co. 
Weslii-n   Klei-lrie  Co. 
We.stmeliousi;  Elec.  &  Miff. 
Co. 


Hoists 
Steam 

AllisClialnicr.s  Mfg.  Co. 
Cliuago  Pneumatic  Tool  Co. 


Hii 


Air 


Chicago  I'neuniatic  Tool  Co. 


Indlc-aturH,  Speefl 
Hidclle.  Jame»  G. 
Roller-Smith  Co. 


InRtrnment  Test  Switches 

Elcctncal  Development  & 
Mach.  Co. 


Instrument  Transformers 

General    Electric  Co. 
Koller-Smith  Co. 
Westingbouso  Elec.  &  Mfg. 
Co. 


Instmrnentn 

Bq^r  Nnnm 
Cft'tlcr-Hammer  Mfg.  Co. 
General    Electne    Co. 
Spray    Enginecnng  Co. 
Wcstinghouso  Elec.  &  Mfg. 

Co. 
Graphic 

Biddle,  .lames  G. 
Bristol  Co..  The 
General   Electric  Co. 
Sangamo  EU-c.  Co. 
WestinghouBo   Elec.   &   Mf«. 

Co. 
Indicatino 
General   Electric  Co. 

.Ii>hTls  MMTlvllle.     111. 

Roller-Smith  Co. 

Wagner  Electric  Mtc.  Co. 
Wcstinghouso  Elec.  &  Mlg. 
Co. 

hitigratiTio 

iThl.n.     ,r,,n,,-.  (-; 


Westinghouse   Elec.   &   Mfg. 


Scientific  and  Testing 

Bi.l.ll,.    .T-imc^    O. 

(. ,,i    i-:i.-  M-h-  Co. 

L.  ■'        ■:     .-,-   '  Ilii  up   Co. 

K -  ■iiiii    1  ■. 

\v.    iii.uiMHi-.-    Elec.    &    M'fg. 
Co. 

l.'iKulating  Machinery 
American  Ins.  Machinery 

Co. 
New  England  Butt  Co. 


Insulating  Material 

Condensitc  Co.   of    America 
Composition,   Cloth   and 

Paper 
Mica  Insulator  Co. 
Compounds,   Paints  and 

Varnishes 
Condensitc   Co.   of    America 
Formica   Insulation    Co. 
Garfield  Mfg.  Co. 
General   Electric  Co. 
Johns-Manville.    Ini-, 
Mica    Insulator   Co. 
Redmanol  Chem.  Prod.  Co. 
Westinghouse  Elec.   &  Mfg. 

Co. 
Fibre 

Am.    Vulcanized    Fibre   Co. 
Continental  Fibre  Co. 
Lara 

American   Lava  Co, 
Steward  Mfg.  Co..  D.  M. 
.1/ica 

Mica  Insulator  Co. 
Molded 

Helden   Mfg    Co. 
Condensitn   Co.    of    America 
Formica    Insulation    Co. 
(larficld   Mlg.  Co. 
•lohiis  Maiiville.    III.- 
Redmanol   Chem.  Prod.  Co. 
Paper 

Allied  Rubber  &  Mica  Co. 
Silk 

Ryle  &  Co..  Wm. 
Slate 

PortlandMonson    Slate    Co 
Tape  rf    Webbing 
Bcklen  Mfs.  Co. 
General   Electric  Co. 
Ilnpe   Webbing   Co. 
lohiis-Miiliville,    111. 
Mica   Insulator  Co. 
Weatinghouse  Elec.  &  Mfg. 

Co. 

It'oj-  Paper 
Candy  Company.  Inc. 


Insulator  Pins 
Hubbard  &  Co 
Thomas  &  Sons  Co.,  B. 


Insulators 
atass 

Lapp  Insulator  Co.,  Inc. 
Locke   Insulator  Co. 
I'arri  iairr    Composition 
Electric  Power  Equip.  Corp. 
Imperial   Porcelain    Works 


.Tiilii 


i  Mai 


ilk- 


Lapp  Insulator  Co..  Inc. 
Locke  Insulator  Co. 
Mica    In.sulator    Co. 
Ohio    Brass  Co. 
Pittsburgh     High     Voltage 


ilalo 


Co 


Post   Type 

Delta  Star  filectric  Co. 
Electrical  Development   & 
Maeb.   Co. 


.lacks,    i'oir    Pnlling   and 
.Stralghlening 
Westinghouse  Elec.  &  Mfg. 


Liihoratories 
Electrical  Testing   Labora- 
tories 


Lamps 

Arc 

General  Electric  Co. 

Westinghouse  Elec.  &  Mfg. 

Co. 
Incandescent 
Consolidated    Elec.    Lamp. 

Co. 
General   Electric  Co. 


Miniature 

General   Electric  Co. 

Westinghouse  Elec.  &  Mfg. 


Lightning    Arresters 

Delia   Star    Elec.   Co. 
Elec.    Service    Supplies    Co. 
Bice.    Power    Equip.  Corp. 
Electrical   Engineers   Equip. 

Co. 
Electro   Service   Co. 
General   Electric  Co. 
Hubbard  &  Co. 
Railway  &  Indus.  Engr.  Co. 
Schweilzcr  &  Conrad.   Inc. 
Westinghouse  Elec.   &  Mfg. 

Co. 


Line   ^Material 
Anderson    Mfg.   Co..    A.    & 

J.    M. 
Archbold-Brady   Co. 
General   Electric  Co. 
Hubbard    &   Co. 
Ohio    Br.iss  Co. 
Westinghouse  Elec.  &  Mfg. 

Co. 


Lubricators,    Ilyclroshitic. 
.^lechuniciil 
Lunkenhcimer  Co. 

I.UKS 

Electric  Power  Equip.  Corp. 
Sherman    Mfg.   Co.,    H     B. 

.Machines 
Pipe   Hi  nding 

American  Pipe  Bending  Ma- 
chine  Co. 
Wood  Poring 
Chicago  Pneumatic  Tool  Co. 

Machinery,    Hydraulic 
Burroughs   Comp.    Ma..-hy, 
Corp. 

Magnets 
Coto-Coil   Co. 
rutler-Hammer  Mfg.  Co. 
Diidlo    Mfg.   Co. 
Nelson  Co..  I.  R. 


IVIagnesia.  Ileal  Insulation 

.lohns-Mnnville.    Inc. 
Magnesia  Assn.  of  America 

Meter  TesterB 

General   Electric  Co. 
Stales  Company.   The 
Westinghouse  Elce.   &  Mfg. 


Jleters,  Elertric  and  Flow 
(See   Iiistrutiients,  Eleetrio 
&  Boiler  Knom) 


Molded    insulation     (See    In- 
snialion.  Molded) 
Wcscho  Electric  Co..  B.  A. 


Molds    (('umpoHllioiil 
Burroughs  Comp.  Madiy. 
Corp. 


I  .Molding,  Metal 

National  M'etal  Molding  Co, 


Motors 
Advance  Elec.  Co 
Alhs-Chalmcrs  Mfg.  Co. 
Baldor  Electric  Co. 
Bodine  Elec.  Co. 
Burke  Elec.  Co. 


Century  Electric  Co. 
Colonial  Fan  &  Motor  Co. 
Crocker  Wheeler  Co. 
IJi.hl   Mfg.  Co 


Ele 


Co. 


Kle.iro  Dynamic 
K.tirbaiiks.   Morse  &  Co. 
General    El.-elne  Co. 
Gregory  Electric  Co. 
Imperial    Elce.  Co. 
Kimble  Electric  Co. 
Mechanical  Appliance  Co. 
Pcerle..(s  Electric  Co. 
Ilcliance  Elce.   &  Eng.  Co. 
Robbins  &  Myers  Co. 
Roth  Bros,  i  Co. 
Sturtevanl  Co..  B.  F. 
Triumph  ETIeetric  Co. 
Wagner   Electric   Mfg.  Co. 
Wesche  Electric  Co..  B.   A 
Western  Electric  Co. 
Westinghouse  Elec.   &  Mfg. 


Oil  Engines   (See  Engines) 


Packing 
General   Electric  Co. 
Johns  Manville.  Inc. 
Westinghouse  Elec.   &  Mfg. 
Co. 

Panel  Boards 

General  Electric  Co. 
.lohns-Mi.nville.  Inc. 
Trumbull  VanderpocI    Elec. 

.Mlg.  Co. 
Westinghouse  Elec.  &  Mfg. 

Co. 

Panels,  Switchboard 

Allis-Chalmers  Mfg    Co. 
General    Elce.   Co. 
Westinghouse  Elec.  &  Mfg. 


Pipe    Frame    Fittings,    Kler- 
triral 
Electric  Power  Equip    Corp. 
Co. 

Schweitzer    &   Conrad.    Inc. 


Pipe 

liii  (led  Sleet 
RiterConley  Co. 


rlDKS 

Culler  Hammer    Mfg.    Co. 
National  Metal  Molding  Co. 


Plugs.  .Attachment 

Cull.r-Hammer  Mlg.  Co. 
(i.neial    Elec.  Co. 
Westinghouse   Elec.   &  Mfg. 


Pole  Line  Hardware 

Hubbard  &  Co 
Western    Electric   C 


Poles 

Iron 

Archbold-Brady  Co. 

B.itc..*   Exp    Sleel  Truss  Co. 

Milliken   Bros.   Mfg.  Co. 

Sttrl 

Carbo  Steel  Products  Co. 

Wood 

ValcntineClnrke  Co. 

Western  Elec.  Co. 


rorcelniii     (See    Insulntinc 
>Iaterial,  China  and  Porce- 
lain) 


rotrulionielers 
Biddle.    James   G. 
General    Electric  C^o. 
Leeds  &   Nortbrup  Co. 
Westinghouse   Elec.  &  Mfg. 
Co. 


Potbeads 

Eleolrie  Power  Equip    Corp 
Electrical   Development  ft 

Macb.   Co. 
John-  .M.invillc.    Inc. 


Protective  Devices 
Kectnc  Power  Equip    0)rp. 
(Jeneral  Electric  <5o. 

Jol-ns  .Manville.    In.-, 
Schweitzer  &  Conrad.   Inc 
Wadsworth  Elec.  Mfg.  (^. 
iVestingbouse  Elec.   &  Mfg. 


Pulverized  Fuel    Equipment 

Combustion    Engineering 

Corp. 
Fuller-Lebigb    Company 


Pompa 

Boiler    feed 
Worthingtoii    Pump    & 

.M:i-hy.    Corp. 
Centrifugal 

Alberger  Pump  &  Cond.  Co. 
Allis-Chalniers   Mfg.   Co. 
Buffalo  Korgc  Co. 
Chicago  fneumatic  Tool  Co. 
Fairbanks.   .Mor.sc   4  Co. 
Lea-Courlney    Co 
Manistee  Iron    Works 
Terry  Steam  Turbine  Co. 
Wortbington  Pump  & 

Macby.  Corp. 
Poirer 
Wortbington  Pump  S» 

Ma.hy.   Corp, 
Reciprocating 
Allis  Chalmers  Mfg.  Co. 
Fairbanks.  Morse  &  Co. 
Terry  Steam  Turbine  Co. 


PjToraeters 
Bristol   Co  .   The 
Leeds  &  Nortbrup  Co. 

Radio    .Apparatas 

General    EU-.tric   Co. 
Westinghouse  Elec.  &  HIg. 


Rail    Bonds 
American  Steel  &  Wire  Co 
Ohio  Brass  Co. 


Rectifiers 
(Jeneral   Electric  Co. 
Westinghouse  Elec.  *  Mfg. 


Repairing  (See  Searrhlight 

Section) 
.\ll>ertson   i  Co..  W    N. 
Bonstead  Elec.  &  Mfg.  Co. 
Commonwealth   Edison  Qo. 
I.  R.  Nelson  Co. 
Olson    Boetlger    Elec.    Mfg. 

Co. 


Resistance   Volts 
Cutler-Hammer  Mfg.  Co. 
General   Electric  Co. 
Industrial  Controller  Co. 
Westinghouse  Elec.   &  Mfg. 
Co. 


Rheostats 
Biddle.  .lames  G 
Campbell  Electric  Co. 
Culler-Hammer  Mlg    Co 
General  Electric  Co. 
Monitor  Controller  Co 
Sundh    Electric  Cki. 
Westinghouse   Elec.   &  Mfg 
Co. 


Rivets.  Brass.  Copper  and 
Rome  Brass  &  &>pper  Co. 


Rods.  Brass.  Copper  and 
Bronze 
Rome  Brass  *  (>>pper  Co. 


December  31,  1921 
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The  Terry  principle  of  operation  possesses  many  features 
of  superiority  apart  from  high  efficiency  at  slow  speeds. 
These  features  are  of  particular  importance  to  the  oper- 
ating engineer  in  charge. 

Fine  blade  clearance  is  not  essential  to  high  operating  effi- 
ciency, the  actual  clearance  betAveen  the  moving  and  sta- 
tionary blades  being  greater  than  Vg  inch.  Owing  to  the 
position  of  the  blades,  end  play  cannot  afifect  this  clearance 
and  the  side  clearance  is  1  ii'.ch  or  more.  It  is  therefore  not 
essential  to  make  frequent  adjustments  of  the  thrust  to  main- 
tain efficient  and  safe  operation. 

Clearance  in  the  Terry  blading  may  be  reduced  only  by 
excessive  wear  of  the  main  bearings,  but  even  if  this  should 
occur,  the  projecting  rims  on  the  sides  of  the  wheel  would 
rub  on  the  smooth  projecting  surfaces  of  the  reversing 
chamber,  thereby  automatically  stopping  the  turbine,  before 
damage  could  result.  Replacement  of  the  interchangeable 
bearings  immediately  restores  the  original  clearance. 


For  a  turbine  which  (re«« 
the  operator  from  worry — 
•pecify 


IHETER 

■  I 


y//////////////////////////////// 


m////////////////////////////////////////M 


Of/ices  in  Principal  Cities 
in  U.S.A.  also  in  Important 
Industrial  foreign  Countries 


m/m/im/m/M/Mm/m/mmmm/m 


HieTerrij  Steam  Turbine  Co! 

Terrg  5q.  Hartford. ConD.USA, 
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KoIIh.  IlraBS,  Copper  and 
II1011/.1) 
Konio  Brass  &  Copper  Co. 


Weari!lillElit8        .     „ 
General    Electru-  Co 
WeBlinehouso   tloc.  &  i»it' 
Co. 

Sw'OiKl-llnml    Appiiratiis 
(S«,,    Hearchliclit   .Si-itioii) 
Archer  &  BaUlwni 
Chicago  Elec.  Co. 
Coleman-ShoemaKiT 
Commonwealth  Eihson  Co 
Consoliilatea  Wire  &  Mehy. 

Davis,    J.   F.       „  ,,   .        «« 
Davis   Machine  &  Motor  Co. 
DmiueBne  Elec  &  Mtg.  Co. 
Pors.vtlH-    liros. 
Gregory    EleetrK;    l-o. 
Hall  &  Co..  Stephen 
Hemphill   &   Co..    .1 .   L 
Independent  Klce.  Mai'h.Co. 
I    R.  Nelson  Co. 
•Jordan    Bros..    Inc. 
Klein  &  Co.,  Nathan 
Land.    L.   J. 
Lord    Electric   Co. 
MaeGovern   &  Co. 
M<'Mill:m.    A. 
lM;,rl;m:iii    K..ur,    Co. 
Mlllrr  (JMrri     I'll.'ctne   Co. 
>l,,l,  ,  .'^.l.lnn    K.ec.   Co. 

K.itil   KlLilnc  Co.,  W.  G. 
Nashville  Industrial  Corn. 
Newark    Elec     Repair    Co. 
N<!W    Jersey    Machy.    Bxch. 
Nussbaum  Co..  V.  M, 
Phoenix    Utility    Co. 
Power  Machy.  Exchange 
Handle  Machinery  Co 
Rosa  Power  Equip,  i^o. 
Scheinert  Co..  R. 
Seyferts  Sons.  L.  F. 
Sorgel  Electric  Co. 
Stewart  &  Co.,  Paul 
Stewart   Elee.  Co..  John  A, 
Surety  Motor  Bonding  Co. 

Toomey.   Frank 
Wickes   Mchy.   Co. 
Willey  Wray   Elec.  Co. 

Separators 

Magnetic 
Cutler-Hammer  MJg.  Co. 

Sheet  Metal 
Bliss  Co..  E.  W. 

Wheeling  Steel  Products  Co. 

Sheets.  Brass,  Copper  and 
Bronze 

Rome  Brass  &  Copper  Co. 

Signals,  Industrial 
Cory  &  Son,  Inc.  Chas. 

Silent   Cliain    Drives 

Morse  Chain  Co. 


ELECTRICAL     WORLD 


staples  „ 

American  Steel  &  Wire  Co. 
Blake  Signal  &  Mfg.  Co. 

starters.    Motor 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Industrial   Controller  Co. 
Sundh  Eicc.  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Steam  InHtilatlon 

Johns-Manville,    Inc. 
M'agnesia  Assn.  o£  America 

Steam   Specialties 
Lunkenheimcr  Co. 
Power    Specialty    Co. 

Steel  Plate  Work 

Heine  Boihj-  Co. 

Stokers 
Babcock  &  Wilcox  Co. 
Combustion   Engineering 

Corp. 
Frederick   Engr.  Co..  The 
{general   Electric  Co 
M.-Cl,-ive    Brooks   Co 
Riley    Stoker  Co..    Sanlord 
Westinghouse  ETlec,    &  Mfg 

Co. 

Stokers,    Pulverized    Coal 

Combustion    Enginccrini.' 

Corp 
Fuller-Lehigh    Company 

Stoves    (See   Range*  > 

StriieturnI   Steel 
Millikcu  Bros.  Mfg.  Co. 

Sub-Stations,  Outdoor 

Delta  Star   Elec.   Co. 
Electric  Power  Equip  Corp. 
Elec'l   Engineers  Equip.  Co. 
General    Electric  Co. 
Hi-Voltage  Equip.  Co 
Schweitzer  &  Conrad,   Inc. 
Westinghouse  Elec.   &  Mfg, 
Co, 

Superheaters,  Steam 
Babcock  &  Wilcox  Co, 
Heine  Boiler  Co, 

Supplies   (Electric  Railway) 

General    Electric  Co. 
Johns-M.inville.    Inc. 
Ohio    Brass    Co. 
Western  Electric  Co. 
Westinghouse   Elec.    &   Mfg, 
Co. 

Switchboard   Material 
Ebony,    Asbestos,    Wood 

Johns-M;invillc.    Inc. 

Switchboard   Supplies 

Electric  Power  Equip.  Corp. 

Co. 

General    Electric  Co. 
Roller-Smith   Co. 
Westinghouse  Elec,   &  Mfg 

Co. 


Sockets    and    Receptacles 

Cutler-Hammer  Mfg.  Co. 
General   Electric   Co. 
National  Metal  Molding  Co. 
Westinghouse   Elec.  &  Mfg. 
Co. 


Soldering   Flux 

Blake    Signal    &    Mfg.    Co. 


Solenoids     (See    Colls.    Ann.i 
tures.  Field  and   Magnet) 


Sprockets,  Silent  Chain 

Morse  Chain  Co. 


Stacks 

Heine  Boiler  Co. 
Steel  Smoke 
American  Bridge  Co, 


•iwlteliboards 

AllisChalmcrs  Mfg.  Co. 
Ander.son    Mfg,    Co..    A,    & 

J.    M. 
General    Electric  Co. 
Roller-Smith  Co. 
Wagner  Electric   Mfg.   Co. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 

Co. 


Switclies 

Air  Break  and  Pole  Top 
Delta  Stir    VM:-     >■<' 


Float 

Cutler-Hammer  Mfg.  Co. 
Electric  Service  Supplies  Co. 
Griieral   Electric  Co. 
Hubbard    &    Co 
Ohio    Brass   Co. 
.Sundh    Elec.   Co. 
Western  Electric  Co. 
Wtfstinghouse  Elec.  &  Mfg. 

Co. 
Fuse 

General   Electric  Co. 
Hi-Voltage    Equip.   Co. 
Schweitzer  &  Conrad.   Inc. 
Westinghouse  Elec.  &  Mfg. 

Co. 
Knife 

General  Electric  Co. 
Trumbull  Elec.  Mfg.  Co. 
Westinghouse   Elec.   &   M'fg. 
Co. 

Oil 

General   Electric  Co. 

Trunibull-Vandcrpoel    Elec. 
MlK.  Co. 

Westinghouse  Elee.   &  Mfg, 
Co. 

I'ull 

lieinote    Control 

Anderson    Mfg.    Co.,     A.    & 
J.   M. 

Cutler-Hammer  Mfg.  Co. 

General    Electric  Co. 

Industrial   Controller  Co. 

Payne  Dean.  Ltd. 

Sundh    Elec.  Co. 

Westinghouse  Elec.  &  Mfg. 
Co. 

Safety  Enrlosed 

General    Electric  Co. 

.Ic.hiis  MmiiviIIc.    In.'. 

Tmnibull    Elec.   Mfg.  Co, 

TriimbuU-Vanderpoel     Elec, 
Mfg.    Co. 

Wadsworth  Elee,  Mfg.  Co. 

Wt'stinghouse    Elec,   &   Mfg 
Co, 

Series 

General   Electric  Co. 

Westinghouse  Elee,   &  Mfg 
Co, 

Snap  and  Pus/t   Button 

Cutler-Hammer   Mfg.    Co. 

General    Electric  Co. 

Western   Electric  Co. 

Westinghouse  Elec.   &  Mfg 
Co. 

Time 

Anderson  Mfg.  Co..  A  & 
J.  M. 

General  Electric  Co. 

Paragon  Electric  Co.  ' 

Westinghouse  Elee.   &  Mfg. 
Co. 

Synchroscopes 

Roller-Smith   Co. 
General   Electric  Co 
Schweitzer  &  Conrad.  Inc. 
Westinghouse   Elec.   &   Mfg 
Co. 


Tachometers 
liiddle.  James  Q, 
Bristol    Co..    The 
Poxboro  Co..  The 
.liihiis  Manville.    ln( 
Roller-Smith  Co. 

Tanks 

Heine  Boiler  Co. 
Riter-Conley  Co. 


Testing   .Apparatus 
Anicnean    Transformer    Co. 
Biddle.   J.inies   G. 
General    Eli'ctric  Co 
Leeds    &    Norlhrup   Co. 
Koller-Smith   Co. 
States  Company,  The 
Westinghouse   Elec,  &   Mfg, 


Tools 

Pneumatic 

Chicago  Pneumatic  Tool  Co, 

Portable  Elec. 

Chicago  Pneumatic  Tool  Co. 

Leffel  &  Sons  Co..  James 

Tools.   Linemen's    (See   Line- 
men's Supplies  tt  Tools) 

Towers. 
Radio 

American  Bridge  Co. 

Milliken    Bros.    Mfg.    Co. 

Tran8niift8ion 

American   Bridge  Co. 

Archbold-Brady   Co. 

Bates  Exp.  Stwl  Truss  Co. 

Railway  &  Industrial  Engr. 

Co. 
Riter-Coiiley  Co. 


Transformers 
Acme   Apparatus   Co. 
Allis-Chalmers  Mlg.   Co. 
American    Transformer   Co. 
General    Electric  Co. 
Moloney    Elec.    Co. 
Nelson  Co.,  I.  R. 
Pittsburgh  Transformer  Co 
Wagner  Electric   .Mfg.  Co. 
Westinghouse  Elec.  &  Mfg 
Co. 


Transformers,  Bell  Ringing 

General    Electric  Co. 
Westinghouse  Elec.   &  Mfg. 
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Washing  Machines 

Western  Electric  Co. 

Waterproofing  Materials 

Jolms-Manville.   Inc. 

Water  WheeU,  Impulse  Tur 
bines 
Allis  Chalmers   Mfg.   Co 
Lef/el   4  Sons  Co.    Jame. 
Smith   Co.,  S.  Morgan 
Lombard  Governor  Co. 
Worthington  Pump  & 
Machy  Corp, 

Water  Wheel   Governors 
Woodward  Governor  Co, 

Wattmeters,    Watt-Hoar    Me- 
ters   (See  Instmments) 

Welder 

Portable 
Ohio  Brass  Co. 
Itail  Joint 
Ohio  Brass  Co. 


Welders,   Arc 
General  Electric  Co. 
Westuighouse  Elec.    &  Mfg. 


Welding  Machines 

General    Electric  Co. 
Weslnighouse  Elec.   &  Mtg. 


Winding    Machinery 
.  „  Colo  Coil  Co. 

Copper  and  Bronze      |    jjew  England  Butt  Co 


Schweitzer  &  Conrail.  Iiic 
Westinghouse  Elee.  &  Mfg. 

Co. 
Batterv 
Trumbull-Vanderpoel     Elec. 

M'fg.   Co. 
/}isconnectina 
Anderson    Mfg.    Co..    A.    & 

J.  M, 
Delta  St.ar  Elec.  Co. 
Elec'l    Engineers  Equip.   Co. 
Elect  ri.'  Power  Equip    Corp. 
Electrical  Development  & 

"Mach.  Co. 
General   Electric  Co. 
Hubbard    &   Co. 
Schweitzer  &  Conrad,   Inc. 
Trumbull    Electric    Mfg.  (3o, 
Westinghouse  Blcc.   &   Mfg 

Co. 


Testing  Laboratories 

Electrical    Testing   Labora- 


Tlieatre  Dimmers 
CutlerHamnier  Mfg.  Co. 
General    Electric  Co. 
Westinghouse  Elec.   &  Mlg. 
Co. 


Tliermouieters 
nristol  Co.  The 
Foxboro  Co..   The 
Standai-d  Thermometer  Co. 


Rome  Brass  &  Copper  Co. 

Turbines 

Hydraulic 

Allis-Chalmers  Mfg.  Co. 
Smith  Co..   S.  Morgan 
Worthington   Pump  & 

Machy.  Corp. 
Steam 

Alberger  Pump  &  Cond.  Co. 
AlUs-Chalmers  Mfg.  Co. 
General    Electric  Co. 
Kerr  Turbine  Co. 
Moore  Steam  Turbine  Co. 
Terry    Steam    Tul'bine    Co. 
Westinghouse  Elee.   &  Mfg. 

Co. 

Turbo-generators 

General  Electric  Co. 
Terry    Steam    Turbine   Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 


rndergroxind    Conduit   and 
fiends  ,    .     „ 

American  Fibre  Conduit  Co. 
Fibre  Conduit  Co. 


Valves 
Balanced   Throttle 
Lunkenheimcr  Co. 
Blow-Og 

Lunkenheimer  Co..  The 
riale 

Lunkenheimcr  Co. 
Globe,  Angle  and  Check 
Lunkenheimer  Co. 
Hydraulic 

Rensselaer   Valve  Co. 
yon-return.    Safety   Boiler 

Slop 
Lunkenheimer  Co. 
Pop  Safely  and  Relief 
Lunkenheimer  Co 
Pegrindino 

Lunkenheimer  Co..  The 
Steam 
Crano  Co. 
Lunkenheimer  Co. 
Ohio  Br.is8  Co. 
Steel 

Lunkenheimer  Co. 
Superheated  Steam 
Lunbeuheimer  Co. 


Wires  and  Cables 

Asbestos  Covered 
D.  &  W.  Fuse  Co. 
Auto 


Ins. 


Indiana   Rubi>er 

Wire  Co. 
Rome  Wire  Co. 
Bare  Copper 

American  Steel  &  Wire  Co. 
Anaconda  Copper  :<ining 

Co. 
Rome  Wire  Co. 
Copper  Clad 
Copper  Clad  Steel  Co. 
Enameled 

Dudlo  Mfg.  Co. 
Rome  Wire  Co. 
Magnet 

American  Enameled  Magnet 
Wire  Co. 

Belden   Mfg.   Co. 

D.  &  W.  Fuse  Co. 

Dudlo    Mfg.    Co. 

Roebling  Sons  Co..  J.  A. 

Rome    T7ire    Co. 

Western  Electric  Co. 

Rubber   ''orered 

and    IVealli^rproo} 

Belden  MIg.  Co. 

Indiana    Rub.    &   Ins 


Co. 
Kerite   Ins 
Co. 


Wire 
Wire   &   Cable 

Roebling's  Sons  Co,,  J.  A. 

Rome  Wire  Co. 

Safety  Ins.   Wire   &   Cable 
Co. 

Simplex  Wire  &  Cable  Ca 

Western  Electric  Co. 

Resistance 

Driver-Harris   Wire  Co. 

Electrical   Alloy  Co 

Steel 

American  Steel  &  Wire  Co 
Trolley 

Anaconda  Copper  Mining 
Co. 

Rome  Wire  Co. 
Underground  (Cable) 
Kerite   Ins.   Wire   &   Cable 
Co. 
Roebling's  Sons  Co..  J    .\ 
Rome  Wire  Co 
Western  Electric  Co. 


Wireless    .Apparatus 
General   Electric  Co. 
Westinghouse  Elec.  &  Mfg. 


X-Ray  .Apparatus 
AJldersoil  Mfg.  I 
J.  M 


December  31,  1921 


ELECTRICAL     WORLD 


59 


Irrigation  is  a  Bigger  Success 

with    Complete   Allis-Chalmers 
Centrifugal  Pumping  Equipment 

Many  Economical  Plants  of  All  Sizes  Installed 


Irrigation 
Pumps  should 
be  ordered 
now  for  this 
season.     Write 
for  Bulletin 
1632D  to 
select   the 
size  for  your 
requirements 


<\^^' 
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Papre 

Abbott.  Jr..  W.  G 20 

Aime  AupaiatuB  Co 411 

Advaii'v  Kli'.tiic  Co .'j.3 

All"  i~''i    I'liirip  &  Condenser  Co.  4g 

AUiiil  liutibci-  &  Mica  Co 3!) 

Alli<  (;li,,lnicrs  Mis.  Co ^9 

Allison  &  Co..  Jas.  E 20 

Anu-iican  AppraiHal  Co 2i) 

Amcniaii    HiiilKC  Co 41 

American  Circular  Loom  Co.  .  .  .  :i(i 
Aniei-icari  Knainc.cil  Magnet  Wirf 

Co 3r. 

\merican  Fibre  Conduit  Cl>n .  .  .  .  Mi 

American  In.sulte.  Mcliy.  Co.  .  .  .  37 

American  Lava  Corp. .' 37 

Anit-ni-aii    l'i[)e    Hendinff    Mach. 

Co : 51 

American  Steel   &  Wire  Co 3r, 

American    TraiiHfornier   Co 4U 

Amen.an  VnU:Mi]/,ed   I'MbreCo..  3S 

Anaconda  Copper  Mining  Co.  .  .  .  34 

Anderson  MIg.  Co..  A.  &  J.  M..  .  43 

Arehhold-Urady   Co 41 

Kn-ht-T  &    Daldwin.  Inc 28 

Urnold  Co 20 


n.-ibcock  &  Wilcox  Co 48 

IJaelir.  William  A 20 

liaker  &  Co..  Inc 36 

Baldor  Electric  Company 55 

Baldwin  Co..  HP 31 

Bates  Expanded  Steel  Truss  Co.  40 

Baum.    Frank   G 20 

Belden  Mfg.  Co 35 

Biddle.  Jas.  G 45 

Blake  Signal  &  Mfg..Co 34 

Bliss  Co..  E.  W 50 

Bodine  Electric  Co >o 

Bristol  Co..  The 52 

Brown  Hoihting  Machinery  Co..  48 

Buffalo  Forge  Co -50 

Burke  Electric  Co 53 

Burroughs  Comp.  Mach.  Corp..  38 

Byllesby    20 


Cameron  Elee.  Mfg.  Co .'■i2 

Candy  &  Company,   Inc 39 

Carbu    Steel    Prcidiiels    Co 4  1 

Carrier   Air   Conditioning  Co.   of 

America     50 

Century  Elec'tric  Co F.  C. 

Cheney,  Edw,  J 20 

Chicago  Pneumatic  Tool  Co.  .  .  .      8 

Chicago  Solder  Co 50 

Chuse  Eng.  &  Mfg.  Co 24 

Clark  &  Co.,  E.  W 20 

Coleman -Shoemaker,  Inc 28 

Colonial  Pan  &  Motor  Co 55 

Combustion  Engr.  Corp 13 

Condensite  Co,  of  America 39 

Consolidated  EIcc,  Lamp  Co .  .  .  .    42 

Continental  Fibre  Co..  The 39 

Cooper  &  Co..   Hugh  L 20 

Copper   Cl.id    Steel    Co 30 

Cory  &  Son,  Inc.  Chas 44 

Coto-Coil  Co, 34 

Crane  Co 12 

Crocker-Wheeler   Co 52 

Cutler-Hammer  Mlg.  Co 5 


a.    W.  Fuse  Co 17 

Oavis,  J.  P 20 

Javis  Machine  &  Motor  Co 20 

Oay  &  Zimmerman.  Inc 20 

Helta  Stai-  Electric  Co 41 

Diehl  Mfg.   Co 55 

Dircilory    of    Engineers    ....20.  21 

Driver-Harris  Co 39 

Dndlo  Mtg,  Co IS 

Duncan  Electric  Mfg.  Co 2 

Duciueane   Elec,   Mfg.   Co 2!) 

Duplex  LiKhtinpT   Works 19 


Page 

Electric  Bond  &  Share  Co 21 

Electric  Power  Equip.  Coip.  ,  .  .    34 
Electric  Service  Supplies  Co.  .  .  .    40 

Electrical   Alloy  Co 30 

Irical   Development  &  Mach, 


Co. 


43 


Electrical  Engineers  Equip.  Co., 

Electrical  Testing  Lab "10 

Electrical    World 3  1 

Electro  Dynamic  Co 55 

Electro  Service  Co 38   | 

Elliott    Electric    Co 2!) 

Engineers    Directory    30,  21 

Eureka  Co 52 


Page 

LeCarbone  Co 52 

Lee,  Wm.  S 20 

Leffel  &  Co  ,  James 49 

Leeds   &   Noithrup  Co 44 

Lincoln  Co..  E,  S 20 

Locke  Ins.  Mfg.  Co 40 

Lombard   Governor  Co 49 

Lunkenheimer  Co,.  The 14 


Fairbanks.  Morse  It  Co. 
Fargo  Engineering  Co.  . 

Fibre  Conduit  Co 

Koril.  Bacon  &  Davis,  .  . 
Formica   Insulation   Co. 

Fowle.  Frank  F 

Foxboro  Co,,  Inc,  The. 
Fullcr-Lehigh    Co 


Gannett,  Seclye  &  Fleming 20 

Garfield   Mfg,  Co 37 

Gifford-Wood  Co 48 

Gregory  Electric  Co 22 

Guaranteed  Motor  Co 29 


Hall  &  Co.,  Stephen 23 

Hawley.     Chas,    B 20 

Hayward  Co,.  The 48 

Heine   Boiler   Co 48 

Hemphill  &  Co.,  Inc.  J.  L 20 

Hi-Voltage   Equipment  Co 42 

Hubbard  &  Co 34 


Imperial  Electric  Co 55 

Imperial  Porcelain  Works 37 

Independent  Elec,  Mchy,  Co.  ...  25 

Indiana  Rub.  &  Ins.  Wir.-  Co 18 

Industrial   Controller  Co 43 

Ives  &  Davidson 20 


MacGovern  &  Company.  Inc.  ...  26 

MeClave   Brooks  Co 3rd  Co\'er 

McGraw-Hill    Book    Co 7 

McGraw-Hill   Pub.  Co 10 

Mcintosh  &  Seymour  Corp 48 

Mack  &  Mack 20 

Magnesia  Assn.  of  America....  49 

Manistee  Iron  Works  Co 49 

Marble-Card  Electric  Co 53 

Maris  Bros 51 

Markman  Engineering  Co 30 

Massachusetts  Machine  Shop.  .  .  50 

Mead,  Daniel  W 20 

Mechanical   Appliance  Co 11 

Merrill  f  Co..  M.  H 20 

Mica  insulator  Co 39 

Michigan  Surplus  Material  Co..  31 

Mill   Supply  Co 30 

Miller-Owen   Elee.  Co 27 

Miller-Seldon  Elec.  Co 29 

Milliken  Bros.  Mfg.  Co 50 

Minerallac   Electric  Co 38 

Moloney  Electric  Co 40 

Monitor  Controller  Co 44 

Moore  Steam  Turbine  Co 49 

Morganite  Brush  Co 53 

Morse  Chain  Co 50 


Nashville  Industrial  Corp . . . : 
.National  Metal  Molding  Co.  . 

Neall.  N.  J 

Kelson  Co,.  I.  R 

Newark  Electric  Ri'Pair  Co.  .  . 

New  England  Butt  Co 

Northern  Industrial  Chemical  ( 
Nussbaum  &  Co..  V.  M 


K.ansaa  City  Power  &  Light  Co .  , 
Kerite  Ins.  Wire  &  Cable  Co.  .  . 

Kerr  Turbine  Co 

Kimble   Electric  Co 

Klein    &  Co,,    Nathan -34 

Rrehbiel  Co 


Land,  J.  L.  .  . 
Lapp  Insulato 
Lea-Court  enay 


Ohio  Brass  Co 43 

Ophuls.  Hill  &  MeCrcery 20 

Orangeburg   Fibre  Conduit  Co.  30 

Oshkosli    Mlg.    Co 50 


Pacific  Radio  Factors 20 

Paragon  Electric  Co 46 

I'arsojis,    Klapp,    Brinckerhoft   & 

Douglas    21 

Payne  Dean  Ltd 52 

Peerless  Electric  Co S3 

Phoenix  Utility  Co 31 

Piitsbuiirh  Elic,  Furnace  Corp.,  51 

Pittsburg  Higli  Voltage  ln.s.  Co.  37 

Pittsburgh   Transformer  Co.  .  ,  .  4ii 

Portland  Monson    Slate   Co :W 

Power  Machinery   Exchange.  ...  -7 

Power  Specialty  Co 4S 


Railway  &  Industrial  Eng.  Co, 
I  Rednianol  Chemical  Prod.  Co.  . 
!  Reed,  W.   Edgar 


I  Page 
Reliable  Electric  Co 27 
Reliance  Elec.  &  Engrg.  Co 53 

)  Rensselaer   Valve   Co 49 

Riley  Stoker  Co..  Sanford 52 

j  Riter-Conlty   Co 41 

I  Hobbiiis  &  .Myers  Co B.  C, 

Robinson.  D.  P.  &  Co..  Inc 21 

j  Rockwood    .Mfg.  Co 10 

1  Roebling's  Sons  Co.,  John  A.    . .    34 

Roller-Smith  Co 44 

Rome  Brah.s  &  Copper  Co ]  5 

Rome  Wire  Co 34 

Ross  Power  Equipment  Co 30 

Roth   Brother,   &  Co F53 

Ryle  &  Co..  Wm "38 


Sachsenmaier  Co..  George 24 

Safety  Ins,  Wire  &  Cable  Co 34 

Samson  Cordage  Works 34 

Sanderson  &  Porter 21 

Sangamo   Electric  Co 45 

Sargent  &  Lundy 21 

Sayer.  E.  Y.,  Engrg.  Corp 21 

Scheidenhelm,    F.    W 20 

Seheinert  Co..    R 26 

Schweitzer  &  Conrad,  Inc 4 

Scofleld  Eng'g  Co 21 

Searchlight    Section    22,  33 

Seyferts  Sons.  L.  P 31 

Shelton   Electric  Co 52 

Sherman  Mfg.  Co..  H.  B 43 

Simplex  Wire  &  Cable  Co IS 

Smith  &  Co..  S.  Morgan 51 

Smith  &  Serrell 52 

Spray  Engineering  Co. . .  .^. . . . .    50 

Standard   Thermometer  Co 45 

States  Company,  The 44 

Steward  Mfg  Co.,  D.  M 39 

Stewart  Electric  Co..  John  A...    22 

Stewart  &  Co,,  Paul 25.   30 

Stone  &  Webster ."   21 

Sturtevant  Co..  B.  P 55 

Sundh   Electric  Co 44 

Surety  Motor  Bonding  Co 29 


Taylor  Machine  Co 

Terry  Steam  Turbine  Co 

Thebo.  Starr  &  An(:erton,  Inc... 

Thomas  j>  Sons  Co..  R 

Tiffany   Electric  Co 

Triumph    Electric   Co 

Trumbull   Electric   Mlg.   Co 

Trumbull      Vanderpoel      Electric 
Mfg    Co..  The 


Wailsworth  Electric  Mfg  Co, 

Wagner  Elec,  Mfg.  Co 

Wrsche  Elei-tric  Co..  P.  A 

\\nieeling  Steel  Produ.  |s»Co 

White  Engr.  Corp,  J.  G 

Wickcs  Machy  Co 

Wille.vWr;!}-  Electric  Co 

Williams,    GaMner  S 

Wilmington  Fibre  Spec.  Co 

Woodwar^l   Governor  Co 

Worlhington     Pump     &    MsehT 
Corp 
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